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ABSTRACT

Healthcare associated infections, i.e. nosocomial infections, occur in patients
under medical care. These infections occur during stays in hospital and cause
prolonged hospitalisation, disability, and an economic burden. Nosocomial
pathogens include bacteria, viruses and fungal parasites. Pathogens living in the
healthcare environment and equipment can be an obvious source of pathogen
transmission. These pathogens can be transmitted by person to person contact or
via contaminated water and food, infected individuals, contaminated healthcare
personnel’s skin or contact via shared items and surfaces. Pathogens can survive
in the hospital environment for long periods and, in some cases, resist
disinfection. Bacteria are the most common pathogens responsible for
nosocomial infections. The Thesis begins with a description of the aims of the
work, followed by studies the distribution of bacteria in the environment and
their survival in the healthcare settings, the determination of the number of
bacteria on hands after washing and drying normally and following the use of a
warm air dryer. The factors which influence the survival of bacteria and Candida
in the built environment were also determined on ceramic tiles, copper and
plastic plumbing surfaces, and on new toothbrushes. Pathogenic bacteria were
isolated from used toothbrushes and the effect of toothpastes on the growth of
pathogenic bacteria was determined, as was the effectiveness of antibacterial
cloths in inhibiting the growth of bacteria and yeast. The metabolic diversity of
the bacterial isolates was also determined. Bacteria were isolated from a range
of surfaces commonly found in hospitals and health care settings. A wide variety
of bacteria were isolated from sinks, computer keyboards and computer mice,
taps and the surface of mobile phones and toilet mirrors. Species of Bacillus were
exclusively isolated from vacuum cleaner dust and from books and dust obtained
from a library. Bacteria other than just Bacillus were isolated from the soles of

shoes. Lift buttons were found to be contaminated with bacteria, not surprisingly
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with species which are typically skin commensals, with the number being highest
on the ground floor-call button. Bacteria were found to be spread by hot-air hand
dryers, both into the toilet environment and onto previously washed hands. It is
provisionally recommended that disposable paper towels are used in preference
to such machines. Bacteria and the yeast, Candida rugosa survived when
inoculated onto both rough and smooth tile surfaces similar to those used in
health care settings. A wide range of potentially pathogenic bacteria were
isolated from used toothbrushes and the survival of inoculated bacteria on tooth
brushes was determined. The bacteria were shown to survive for varying periods,
a finding of some concern in relation to dental hygiene. A range of toothpastes
were also shown to be antibacterial. The survival of inoculated bacteria on
copper and plastic surfaces typically used as piping in health care settings was
determined. Copper surfaces were shown to be antibacterial, while plastic
surfaces were not. It is therefore suggested that in critical healthcare areas,
copper piping should be given preference over the plastic variety. Proprietary
antibacterial clothes were tested for their antibacterial properties. Despite being
marketed for this purpose, the cloths showed no obvious, marked antibacterial

activity.
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CHAPTER 1

DISTRIBUTION AND SURVIVAL OF BACTERIA IN HEALTHCARE

SETTINGS

1.1 Introduction

A wide range of microorganisms can be isolated from the environment,
including bacteria, viruses, filamentous fungi and yeasts. Particular emphasis has
been placed on the role of bacteria in medicine, but fungi (including yeasts) are
also causal agents of many plant and animal diseases although their role as human
pathogens is often underplayed. In a recent study setting (Perlroth et al., 2007), for
example, fungi were estimated to kill at least as many people as tuberculosis or
malaria, over the past decades. The pathogenicity of both bacteria and yeasts is
particular potentially dangerous in the case of immunocompromised patients, in

which they cause potentially life-threatening diseases (Sullivan et al., 1997).

A hospital-acquired infections (HAISs), also known as a nosocomial infection,
are acquired in health care facilities. Health care staff can spread infection, as can
contaminated equipment, bed linens, or air droplets (McBryde et al., 2004). The
infection can originate from the outside environment, infected patients or staff or
in some cases the source of the infection is unknown. The microorganism may
originate from the patient's own skin microflora, becoming opportunistic after
surgery or other procedures that compromise the protective barrier of the skin. It is

estimated that in The US around 1.7 million hospital-associated infections occur



and contribute to 99,000 deaths each year. Nosocomial infections can cause
severe pneumonia and infections of the bloodstream, urinary tract and other areas
of the body. Many of these infections are difficult to treat with antibiotics

(Klevens et al., 2007).

1.2 Organisms involved

Methicillin resistant Staphylococcus aureus, Candida albicans, Pseudomonas
aeruginosa, Acinetobacter baumannii, Stenotrophomonas maltophilia,

Clostridium difficile, Escherichia coli, and Vancomycin-resistant Enterococcus.

1.3 Sterilization

Sterilization kills all microbes on equipment and surfaces through exposure to

chemicals, ionizing radiation, dry heat, or steam under pressure.
1.4 Isolation

Isolation precautions are designed to prevent transmission of microorganisms by
common routes in hospitals. It involves the isolation of infectious cases in special
hospitals and patients with infected wounds and joint transplantation patients in
specific rooms. The following are important considerations regarding hygiene in

health-care settings:


https://en.wikipedia.org/wiki/Antibiotics
https://en.wikipedia.org/wiki/Methicillin_Resistant_Staphylococcus_Aureus
https://en.wikipedia.org/wiki/Candida_albicans
https://en.wikipedia.org/wiki/Pseudomonas_aeruginosa
https://en.wikipedia.org/wiki/Pseudomonas_aeruginosa
https://en.wikipedia.org/wiki/Acinetobacter_baumannii
https://en.wikipedia.org/wiki/Stenotrophomonas_maltophilia
https://en.wikipedia.org/wiki/Clostridium_difficile_(bacteria)
https://en.wikipedia.org/wiki/Escherichia_coli
https://en.wikipedia.org/wiki/Vancomycin-resistant_Enterococcus

1.4.1 Handwashing

Handwashing is frequently the single most important act which reduces the risks
of transmitting skin microorganisms between people or from one site to another on
the same patient (Hugonnet et al., 2002). Prompt, thorough washing of hands
between patient contacts and after contact with blood, body fluids, secretions,
excretions, and equipment or articles contaminated by them is a major component
of infection control and isolation (Katz, 2004). The spread of nosocomial
infections, among immunocompromised patients is linked to health care workers'
hand contamination in nearly half of all hands requires correct hand-hygiene
procedures flora. The first relates to microbes picked up by workers from the
environment which can survive on human skin and sometimes to grow (Katz,
2004). The second group is represented by the permanent microbes living on the
skin surface which have low pathogenicity and infection rate, and can prevent
colonization by more pathogenic bacteria; microbes making up the resident flora
include: Staphylococcus epidermidis, S. hominis, and Micrococcus,
Propionibacterium, Corynebacterium, Dermobacterium, and Pitosporum spp.,
while transient organisms comprise, S. aureus, and Klebsiella pneumoniae,

and Acinetobacter, Enterobacter and Candida spp. Hand hygiene is aimed at
eliminating the transient flora using a careful and dedicated hand washing with
different kinds of soap, (normal and antiseptic), and alcohol-based gels. The lack
of available sinks and time-consuming performance of hand washing presents

problems related to its effectiveness (Langley, 2002).


https://en.wikipedia.org/wiki/Skin_flora

1.4.2 Use of gloves

As well as hand washing, gloves play an major role in reducing the risks of
microbial transmission. Gloves are worn to reduce the chance that microorganisms
present on the hands of personnel can be transmitted to patients during invasive or
other patient-care procedures and are also worn to limit the likelihood that the
hands of personnel contaminated with microbes from a patient transmits the to
another patient. Gloves must be changed between patient contacts, and hands

should be washed after glove removal.

The wearing of gloves does not replace the need for handwashing, because gloves
may have undetectable defects and hands can also become contaminated during
glove removal; failure to change gloves between patient contacts is an obvious

infection control hazard.
1.4.3 Antimicrobial surfaces

Microbes can survive on inanimate ‘touch’ surfaces for long periods, a fact which
Is troublesome in hospital environments in which patients with immunodeficiency

are at increased risk of contracting nosocomial infections.

Common touch surfaces include bed rails, call buttons, touch plates, chairs, door
handles, light switches, grab rails, intravenous poles, dispensers (alcohol gel, paper
towel, soap), dressing trolleys, and counter and table tops are known to be
contaminated with Staphylococcus, MRSA and vancomycin

resistant Enterococcus (VRE) (Chemaly et al., 2014). A number of compounds can


https://en.wikipedia.org/wiki/Medical_gloves
https://en.wikipedia.org/wiki/Micro-organisms

decrease the risk of bacteria growing on surfaces including: copper, silver,

and germicides such as hydrogen peroxide vapour (Otter and French, 2009).

Nosocomial infections in the blood can cause serious medical problem and can
result in major health care expenditure and death. The onset of infections in the
bloodstream can be exacerbated by the previous use of antibiotics, corticosteroids,
and a variety of chemotherapeutic agents. Major medical problems such cancers;
neutropenia are also associated with increased problems from blood infections as
is surgery and haemodialysis (Khan et al., 2015).

The hospital environment is a potential reservoir of bacterial pathogens which are
able to infect patients with a diverse variety of pathogenic microbes and thereby
expose a large number of susceptible individuals to significant morbidity and
mortality. Bacterial pathogens have an innate ability to survive for long periods on
surfaces in the hospital environment (Dancer, 2009). Bacterial pathogens, isolated
from hospital environment, are also beginning to develop resistance to multiple
antimicrobial agents; these then cause difficulty in the treatment of nosocomial
infections. The environment of patients is, as a result, heavily contaminated by
infectious multidrug resistant organisms including methicillin-resistant S. aureus
(MRSA), vancomycin-resistant Enterococci (VRE), Clostridium difficile,
Acinetobacter baumannii and Pseudomonas aeruginosa, all of which are emerging

to produce a major problem for healthcare systems (Dancer, 2009).

Infections in hospitals are, in the main, caused by factors such as cross-

contamination between medical personnel, patients and visitors. Hospital surfaces
5
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and equipment can also act as major reservoirs and sources of such cross infection
(Cesar-Pastor et al., 2012). Ubiquitous pathogens such as bacteria (Escherichia
coli, Enterococcus spp, Acinetobacter spp, species of Pseudomonas and
Staphylococcus aureus), viruses (e.g. noroviruses) and fungi (notably Candida)
are particularly troublesome in the hospital environment because of the way they
can survive for long periods on surfaces or humans (Thomas et al., 2004). The
uniforms of medical staff are often contaminated with multi-resistant
Staphylococcus aureus and thereby provide a source of cross contamination
(Boyce et al., 1997). Air conditioning systems also act as source of airborne fungi
such as species of Aspergillus, which can cause lung problems, especially amongst
immunocompromised patients (Thomas et al., 2004). Temperature is also a factor
in the spread and development of hospital disease, especially in over-heated and
under-ventilated environments which are often associated with the hospital

environment, notably in winter (Ribera et al., 1994).

1.5 Pathogen transmission

The transmission of contaminated pathogens on environmental surfaces is
dependent on many factors including: the ability of pathogens to remain viable on
dry surfaces; their ability to remain virulent after environmental exposure; the
ability to colonize patients; the ability to transiently colonize the hands of health
care workers and finally, the ability to develop resistance to disinfectants used on

environmental surfaces (Weber et al., 2010). Bacteria are transmitted by direct



contact between hands, body fluids such as saliva and mucus droplets; dust
contaminated by bacteria in the air; via patient carers and via contaminated objects

or equipment (Ortega et al., 2010)
1.6 Survival of bacteria

Pathogens are able to survive in the hospital environment for long periods and, in
some cases, resist disinfection. The frequency of environmental contamination
with multi-resistant bacteria is greater for patients with infected wounds or were
supplied with urinary drainage systems. Gastmeier et al. (2006) showed a
correlation between survival time and diversity of important nosocomial
pathogens. Most Gram-positive bacteria can survive for months on dry surfaces;
Enterococcus spp. (including VRE) for example, can survive for 5 days to 4
months, Staphylococcus aureus remains viable for from 7 days to 7 months and
Streptococcus pyogens survives for 3 days to 6.5 months. Many Gram-negative
species can also survive for several months. Acinetobacter spp. for example, can
survive for 3 days to 5 months on environmental surfaces, Escherichia coli persist
for 16 months, while Klebsiella spp. remain viable for more than 30 months
(Kramer et al., 2006). Vancomycin-resistant Enterococcus (VRE) can remain
viable on inanimate surfaces from seven days to two-four months (Burke, 2010).
The duration of bacterial survival depends on the bacteria concerned and the
nature of the contaminated surfaces. For example, Enterococci survive for more
than 24h on bed-frames, 18h on cotton, 1h on telephones, 30 min on the

diaphragm of a stethoscope, and 1 hour on gloves and hands (Talon, 1999).



Vancomycin-resistant Enterococcus have also been recovered from 3 of 10 seat

cushions located in a room occupied by a VRE patient.

1.7 Responses of microorganisms to stress

Microbial cells sense stress in order to protect themselves against the deleterious
effects of heat (56°C), freeze—thaw injury, chemical or osmotic shock, exposure to
reactive oxygen and nitrogen and to antimicrobial peptides or proteins. These
responses involve physiological adaptations that counterbalance damage and allow
the cells to continue to survive and grow (Griffiths, 2005). Entry into the
stationary phase produces a general stress response, resulting in microbial
resistance to multiple stresses. For example, when Escherichia coli is exposed to a
sub-lethal stress, some of the cells die while some can be recovered on growth
media. Growth of the recovered cell is dependent on a number of factors,
including the level of stress, the nature of the recovery conditions and the growth
phase of cell when the stress was imposed (Griffiths, 2005). Stationary phase cells
show a greater tolerance to stress than exponentially growing ones. E. coli cells
become shorter and rounder, the mode of metabolism alters and changes in
membrane and cell wall structure occur (Griffiths, 2005). This response is seen in
facultative anaerobes such as Salmonella and Staphylococcus aureus but generally
not in strictly fermentative organisms such as Streptococcus mutans.
Campylobacter jejuni also shows a reduced resistance during the stationary phase

(Griffiths, 2005).



1.8 Responses of microorganisms to stress include:

1- Synthesis of protective proteins that repair cell damage, cell maintenance and

bring about the eradication of stress agents.

2- Increases in resistance to lethal factors.

3- Transformation of cells to a latent state, e.g. the formation of spores.
4- Evasion of the host’s defence mechanisms.

5- The production of adaptive mutations.

1.8.1 Types of microbial stress adaptation

The mechanisms of bacterial defence against environmental conditions are

divided into two classes:

1- Limited or specific adaptive response resulting from microbial exposure to
physical, chemical or biological stress, which protects cells against the subsequent

lethal effects following the same stress (Griffiths, 2005).

2- Multiple adaptive responses (cross-protection) which occur when bacterial cells
adapt to an inherent physiological condition or to an environmental factor, which
results in microbial protection against subsequent lethal treatments, including
stresses to which the microorganism had not been previously exposed. This type of

protection is produced by a variety of stress conditions such as cell starvation,



exposure to high or low temperatures, high osmolality, and low pH (De Angelis

and Gobbetti, 2004).

1.8.2 Starvation-stress response

When E. coli, Salmonella, and many other microorganisms are starved, they
respond by inducing the expression of up to 50 new proteins or pre-existing
proteins. The genetic and physiologic reprogramming that occurs is termed the
starvation-stress response (SSR). The SSR allows for long term starvation survival
of bacteria and provides generalized cross-resistance to a variety of other
environmental stresses. In order to protect bacteria from damage, physiologic
changes that occur during SSR include; the degradation of cellular RNA, proteins,
and fatty acids; the reduction in the number of ribosomes; alterations in the
amounts and type of nine lipids in the cytoplasmic membrane; an increase
amounts of lipopolysaccharide in the outer membrane of Gram-negative bacteria;

and increase the concentration of chromosomal DNA (Griffiths, 2005).

1.9 Epidemiologically significant pathogens

1.9.1 Bacteria

The main reservoirs for MRSA are infected patients and personnel in hospitals,
and not surprisingly, the degree of pathogen contamination directly relates to the
degree of localised infection in patients and on bandages, urine or blood. Both

Staphylococcus aureus and MRSA can survive for up to nine weeks
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(Popovich et al., 2008). Staphylococcus aureus causes a variety of infections
including skin, soft tissue infections, BSls (blood stream infections), pneumonia,
meningitis, endocarditis, and toxic shock syndrome (Popovich et al., 2008).
Coagulase-Negative Staphylococci (CoNS) are able to form biofilms on foreign
devices located within patients, including prosthetic joints, pacemakers,
intravenous catheters and shunts (Cervera et al., 2009). Hidron et al. (2008) found
that CoNS are easily the most frequent cause of central line-linked blood system
infections (CLABSIs) and the second most common cause of surgical site
infections (SSls). Less commonly, CoNS infections result in catheter associated
urinary tract infections (CA-UTIs) and ventilator-associated pneumonias (VAPS)
(Martin et al., 1989). These types of infections are now seen as increasingly
common their occurrence has increased with the use of inter-body devices.
Wisplinghoff et al. (2004) concluded that 9% of CLABSIs are caused by
Enterococcus species, of which 2% of E. faecalis isolates; 60% of E. faecium
isolates were found to be vancomycin resistant. VRE contamination has been
found in up to 37% of samples obtained from the environment associated with
gowns, health care workers, medical equipment, and microsphere beds.
Clostridium difficile spores are durable and resistant to unusual cleaning methods
and contamination of the hospital environments by spores has been reported. Such
spores are highly resistant and may survive for months in the environment.
Hospital floors remain contaminated with these spores for up to five months and

contamination density is increased by presence of patients infected with diarrhea

11



(Hidron et al., 2008). The gastrointestinal tract of young people is a reservoir of C.
difficile which is transmitted via the faecal-oral route, directly by hand carriage by
health care workers (HCWs), or by patient-to-patient contact or indirectly from a
contaminated environmental source (Burke, 2010). Best et al. (2010) sampled the
air and environmental surfaces adjacent to patients with symptomatic CDI and
found C. difficile near a majority of the patients. Clinicians around the world have
noted an increase in disease caused by this bacterium in patients with CDIs.
Hidron et al. (2008) demonstrated that E. coli and P. aeruginosa are the Gram-
negative organisms which are most commonly isolated from health care-associated
infections; less commonly isolated organisms include Klebsiella pneumoniae,

Enterobacter species, Acinetobacter baumannii, and Klebsiella oxytoca.
1.9.2 Opportunistic mycoses

Opportunistic mycoses affect the skin, mucosa and the internal organs and are
caused by both yeast and moulds. Such infections are associated with weakness in
the host’s immune defences, especially as the result of long-term and severe
immunosuppressed. The most important pathogenic fungi are Candida albicans,
Aspergillus spp., Cryptococcus neoformans, Cryptosporidium, Malassezia spp.,
and Saccharomyces cerevisiae (Badiee and Hashemizadeh, 2014). In addition to
Candida and other yeasts, infections can also be caused by phaeohyphomycetes
and hyalohyphomycetes. These organisms act as primary infection foci, usually
affecting the upper or lower respiratory tract and can spread hematogenously and

lymphogenously to infect additional organs (Badiee and Hashemizadeh, 2014). At
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least 70% of all human Candida infections are caused by C. albicans, and the rest
by C. parapsilosis, C. tropicalis, C. guillermondii, C. kruzei. Diba et al. (2012)
identified pathogenic fungi from the environment including: Candida albicans, C.
krusei, C. glabrata, C. tropicalis and C. parapsillosis. Of the isolates 35(31.5%)
were shown to be Candida species, 48(43.2%), Aspergillus and 28 (20.3%) of

other species.

1.10 Microorganisms used throughout the following

Staphylococci aureus is a non-motile small spherical cell (1um) found in
grapelike clusters. It is a Gram- positive coccus, catalase-producing bacteria,
facultative anaerobe and can be cultured on normal nutrient media at 37° C.
Extracellular enzymes and exotoxins produced by this bacterium, such as
coagulase, alphatoxin, leukocidin, exfoliatins, enterotoxins, and toxic shock toxin
are responsible for the resultant clinical symptoms and infections. Staphylococcus
aureus is a frequent pathogen in nosocomial infections and it causes limited
outbreaks in hospitals of problems including: furuncles, food poisoning, dermatitis
exfoliativa, toxic shock syndrome, carbuncles, wound infections, sinusitis, otitis

media, and mastitis puerperalis (Spaulding et al., 2014).

Escherichia coli is a Gram-negative, flagellated rod whose natural habitat is the
intestines of animals and humans. This bacterium is a major human pathogen that

causes many infections including: lower urinary tract infection such as urethritis,
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cystitis, urethrocystitis; infections of the renal pelvis and kidneys (cystopyelitis,
pyelonephritis), wound infections, gallbladder and bile ducts infections,
peritonitis, meningitis patients. E. coli also causes acute urinary tract infections in
70-80% of cases and in chronic, persistent infections in 40-50% of cases, as well

as about 15% of all cases of nosocomial sepsis (S. aureus 20%).

Candida rugosa is a budding oval yeast Branched pseudohyphae are frequently
seen and occasionally septate mycelia, with chains of elongated blastoconidia.
Candida rugose-pseudohyphae differentiates it from C. lusitaniae, C. parapsilosis.
Candida rugosa has recently been cited as a possible “emerging” fungal pathogen
capable of causing invasive infection in immunocompromised patients especially
following the use of catheters but also via other modes of nosocomial acquisition
(Pfaller, 2006). Behera et al. (2010) identified Candida rugosa as a causative
pathogen of candidaemia, thirteen out of the 19 patients (68.4%) with C. rugosa

candidaemia died.

1.11 Molecular biology techniques

16S rRNA and 18S rRNA analysis has been applied here to identify both
bacteria and the yeasts isolates studied here. DNA can be isolated from a variety of
specimens including from tissues, blood, bones, sperm, plant, hair and bacteria
(Lahiri, 1992). DNA can also be used for laboratory diagnosis and in forensics

(Hill et al., 2000). In DNA analysis tissues or cells are first broken and the cells
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are lysed using detergents or enzymes. This is followed by centrifugation to
separate the DNA from other components and by DNA purification (Amann et al.,
1995).

1.11.1 Deoxyribonucleic acid (DNA)

Deoxyribonucleic acid (DNA) is the genetic material in living organisms. DNA
plays an essential role for storing of the biological information due to its polymeric

structure and because there are different nucleotides.

DNA is a polymer; a long, chainlike molecule consists of two long polynucleotide
chains made up of four types of nucleotide sub-units called monomers. Each chain
is called a “DNA chain” or “DNA strand”, and both chains are linked together by
hydrogen bonds. The Nucleotides are composed of five carbon sugars which are
linked with one or more phosphate groups and nitrogen containing base. The sugar
Is a deoxyribose attached with a single phosphate and one of the nitrogen bases
Adenine (A), cytosine (C), guanine (G) or thymine (T). These nucleotides are
attached together in a chain with the sugars and the phosphate groups form a
backbone. The nucleotide subunits are linked together in a specific way that gives
the DNA molecule chemical polarity. The two ends of the chain will be differing
One is a hole3” hydroxyl and the other is a knob5" phosphate (Madigan et al.,

2012).
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1.11.2 Polymerase Chain Reaction (PCR) technique

PCR is a powerful method of amplifying specific DNA sequences invented by
Kary Mullis in 1983 (Mullis, 1990). The PCR technique used in clinical
microbiology and research laboratory for identify the microbial pathogens. It used
for detect pathogens which has a slow growth rate, clarify the taxonomic positions
of known pathogens and help genotyping for microbial characterization which is
become more specific and easily quantified between different organisms (Valones
et al., 2009). This technique depends on repeated synthesis of target DNA using
DNA polymerase through three different steps under controlled temperatures in
many thermal cycles. The steps are: Denaturation involves melting the double
strand of the target DNA and separate them to single strands under high
temperature 90-98°C for 1 minute. Annealing which allows the two added primers
(oligodeoxyribonucletides) to anneal with the separated DNA to be amplified. The
primers anneal to the opposite side of the DNA strands in their 3' end under low
temperature 37-65°C for 45 seconds. In the extension, the DNA polymerase
synthesis a new DNA strand which is complementary to the target DNA by adding
the deoxynucletides (dNTPs) from the reaction mixture of the 5'-to-3" direction
under optimum temperature for DNA polymerase 75-80°C for 2 minutes. These
steps run in a single cycle so many cycles are needed to amplify the specific DNA
to millions of copies. PCR reaction set of 30 cycles. Final elongation: this step is
optional and requires a temperature of 70-74°C for 5-15 minutes after the final

step of PCR to ensure that all single strand of DNA is elongated completely. Final
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hold: in this step, the reaction mixture is cooled at 4-15°C for a short time to

allow the products to be stored.
The aim of the work described here was to:

1) Studies the distribution of bacteria in the environment and their survival in
the healthcare settings including: sinks, lift buttons, computer keyboards
and computer mice, mobile telephones, mirrors in toilets, dust obtained
from vacuum cleaners, under the surfaces of shoes, books and shelves in
libraries and upper surfaces of water taps.

2) Determine of the number of bacteria on hands after washing and drying
normally and with warm air dryer and quantify of bacteria transferred from
hand warm air dryers

3) Determine the factors which influence the survival of bacteria and to a
lesser extent Candida in the built environment on ceramic tiles, on copper
and plastic plumbing surfaces, and on new toothbrushes.

4) Isolation pathogenic bacteria from used toothbrushes and determine the
effect of toothpastes on growth of pathogenic bacteria.

5) Determine of effectiveness of antibacterial cloths in inhibiting the growth
of bacteria and yeast.

6) Determine the survival and relevant metabolic diversity of bacterial

isolates.
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CHAPTER 2

THE DISTRIBUTION OF BACTERIA IN THE ENVIRONMENT AND

THEIR SURVIVAL IN HEALTHCARE SETTINGS
2.1. Isolation of bacteria from sinks, toilets and other medical environments

Hospitals and other health care settings act as an obvious potential reservoir for
pathogens (Dancer, 2009). (Bauer et al., 1990, Kayabas et al., 2008, Medina et al.,
1997, Sehulster et al., 2003). Contaminated hand washing sinks are an obvious
source of infection, especially where they are used for disposing of body fluids,
where they become a focus for the survival of pathogens and especially biofilms;
surprisingly perhaps, healthcare workers can become contaminated when washing

their hands in a contaminated sink (Roux et. al., 2013).

2.2. Isolation of bacteria from sinks
2.2.1. Materials and Methods

1) Isolation of samples and collection

Sterile cotton swabs wetted by dipping in normal saline were used to collect
samples from sinks. All samples were labelled and streaked on Nutrient Agar
(Oxoid) plates, followed by incubation at 25°C under aerobic conditions for 24hrs.
After incubation the colonies were identified. The sinks examined were located as
follows: Sheffield University: Firth Court Building, Disability and dyslexia

support service, The Alfred Denny Building, Information Commons Building,
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Students Union Building. Other areas in Sheffield: Sheffield Train Station, local

supermarket, local hospital, various private dwellings.
2) Purification of isolates

All samples were isolated from sinks and then streaked on media in Petri dishes.
The main medium used was Nutrient Agar, incubation was then at 37°C for 48
hours. The isolates were purified to single colonies and subjected to molecular

identification.

3) Identification of bacterial isolates using 16s rRNA technique

A bacterial suspension in LB medium was prepared and incubated overnight at
37°C. After the incubation period, 1-3 ml of media was transferred to a sterile
Eppendorf tube and centrifuged at 6000xg for 2 min at room temperature and the
supernatant was decanted completely. A KeyPrep bacterial DNA extraction kit
supplied by ANACHEM® was used and all steps were conducted as described in
the instructions provided by the Company. Buffer (100ul) R1 was added to the
pellet and the cells were re-suspended completely by pipetting up and down. After
full cell homogenising, 20 pl of lysosyme was added, mixed and incubated at 37°
C for 20 min. The mixture was then digested by centrifugation at 10,000xg for 3
min and the supernatant was completely decanted. The pellet was then re-
suspended in 180 ul of buffer R2 and 20 pl of proteinase K was added and

incubated at 65° C for 20 min in a water bath with occasional mixing every 5 min.
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400 pl of buffer. BG was added and mixed thoroughly by inverting the tube
several times until a homogeneous solution was obtained and then incubated for
10 min at 65° C. After the incubation period, 200 pl of absolute ethanol was added

and mixed thoroughly.

The sample was next transferred into a column assembled in a clean collection
tube and centrifuged at 10,000 xg for 1 min while the flow was discarded. The
column was washed by addition of 750 pl of wash buffer and centrifuged at
10,000 xg for 1 min while the flow was discarded. Finally, the column was placed
in a clean micro-centrifuge tube and 70pl of elution buffer was added and
centrifuged at 10,000xg for 2 min to elute DNA. DNA was stored at -20°C until

the next step.
4) Gel electrophoresis

Gel electrophoresis was conducted to ensure that the bacterial DNA was well-

extracted and purified. The following steps were used.
4.1 Agarose preparation

Powdered agarose was weighed carefully (0.5 g) into a conical flask and 50 ml of
1x TAE (Tris Acetate EDTA) buffer was added with 40ml of distilled water. The
contents of the flask were then mixed and placed in a microwave plate until the
contents just began to boil and all the powdered agarose is melted. After the
contents cooled to 50-55 °C, ethidium bromide solution was added to give a final

concentration of 5 pg/mL. The mixture was then be poured into a gel tray and left
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to solidify. The gel was finally placed in an electrophoresis tank and submerged in

1x TAE buffer to ensure that the sample diffused into the wells.

4.2 Sample loading

DNA samples (10 pul) were prepared by the addition of 5X (2ul) loading dye (blue
or orange) to the samples and loaded into the wells of the gel. All samples were
loaded at the same time. 6 ul of hyper ladder was then added into an adjacent well
as a reference. The voltage was set to the desired level at 80V for 40 minutes to
initiate electrophoresis. The leads were then attached allowing DNA to migrate
within the gel toward the anode. After electrophoresis the gel was removed from
try, and the DNA fragment was viewed on a UV transilluminator; images were

then captured using a connected digital camera.

4.3. Sample amplification

The Polymerase Chain Reaction (PCR) technique was used. A mixture in a sterile
Eppendorf tube was prepared as follows: 12 ul of master mix, 1 ul of forward
primer, 1 ul of reverse primer, 1 pl of the DNA sample, and 35 pl of sterile
distilled water. The mixture was inserted in a PCR machine and the programme

was adjusted as follows:
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Table 2.1 The Polymerase Chain Reaction (PCR) cycle.

Time Number of
Steps Temperature
(Min) cycles
Initialization (Initial
94°C 3 1
denature)
Denature 94°C 1 35
Annealing 60°C 1 35
Extension/Elongation 72°C 1 35
Final elongation 72°C 5 1
Hold 4°C 1

5) 16S rRNA sequencing and phylogenetic analysis

After PCR, aliquots of 10 ul of each sample were allowed with 1ul of forward
primer and 1l of reverse primer in a sterile small size tube and sent to the
Medical School Core Genetics Unit (University of Sheffield) to be sequenced. 16S
rRNA gene sequences were adapted using the Finch TV software and then
exported into the Basic Local Alignment Search Tool (BLAST), available from
the website of the National Centre for Biotechnology Information (NCBI), to
identify matches with existing characterized reference sequences. Partial

sequences, generated in this experiment, were assembled and the errors of
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consensus sequences were corrected manually by using Finch TV software
(version 1.4). In Finch TV software, the unknown nucleotide is represented as N,
and it could be either A, or T, or G, or C, according to the different colours which

appear (Mishra et al., 2010).

2.2.2. Results
1) Isolation of bacteria from various sinks by cultivation on Nutrient Agar

medium

Bacteria were isolated using Nutrient Agar which facilitates the rapid isolation of
bacteria from mixed cultures and used for biochemical or serological tests. This
medium is a basic culture medium used for maintaining microorganisms,
cultivating fastidious organisms by enriching with serum or blood and are also
used for purity checking prior to biochemical or serological testing. The presence
of peptic digest of animal tissue, beef extract and yeast extract provides the
necessary nitrogen compounds, carbon, vitamins and also some trace ingredients
necessary for the growth of bacteria; sodium chloride maintains the osmotic
equilibrium of the medium. The following bacteria were isolated from the surface

of ceramic sinks.

2) Light microscope images. The isolates were examined under a light

microscope (Figure 2.1) in order to confirm that they were bacteria
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Kocuria rhizophila

Gram stained. Magpnification: 100x.

PR N

Micrococcaceae Bacterium

Gram stained. Magnification: 100x.

Klebsiella oxytoca

Gram stained. Magnification: 100x.
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Bacillus subtilis

Gram stained. Magnification: 100x.

Bacillus cereus

Gram stained. Magnification: 100x.

Figure 2.1: Nutrient Agar plates showing cultured bacteria isolated from various

sinks, also microscopy images shows the bacteria under the light microscope.
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Table 2.2: Bacteria isolated from various sinks.

Representative Closest matches Sequence | NBCI (Accession
sequence identification identity number)
S1 Klebsiella oxytoca 100% CP011618.1
S2 Bacillus subtilis 100% KP340123.1
S4 Kocuria rhizophila 99% KM978822.1
S5 Bacillus cereus 99% KC731425.1
S6 Micrococcus luteus 99% KT339390.1

2.2.3. Discussion

The bacteria shown in Table 2.2 were isolated from chosen sinks which are in

general use and so represent the environments typical of health care settings. Five

bacteria were isolated and identified, two of which were species of Bacillus.

Klebsiella oxytoca

Klebsiella is commonly isolated in the clinical laboratory from specimens of

blood, urine and respiratory secretions. Klebsiella are non-motile, Gram-negative

bacilli, glucose fermenters, and form red colonies on MacConkey agar; negative

results for cytochrome oxidase activity, hydrogen sulfide production in triple sugar

iron agar, arginine and ornithine, decarboxylation, phenylalanine deamination, and

citrate utilization. Klebsiella oxytoca is a diazotroph, which colonises plants and
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fixes atmospheric nitrogen in, for example, the barley rhizosphere. This organism

causes colitis and sepsis (Hogenauer et al., 2006).
Bacillus cereus

B. cereus group are Gram-positive, rod-shaped, spore formers, motile. Bacillus
cereus is the most frequently isolated of Bacillus spp involved in nosocomial
infections. It has been described an outbreak of invasive B. cereus infections in
neonatal intensive care units. Kalpoe et al (2008) reported an outbreak of
vancomycin resistant B. cereus respiratory tract colonization in patients in
pediatric intensive care units. Bacillus cereus is also common in bloodstream
infections in patients with hematologic malignancies due to contamination of re-
used towels. Bacillus cereus is a highly important eye pathogen because it can
cause blindness rapidly; endophthalmitis associated with this bacterium often
results in significant vision impairment. This bacterium is the most known food-
borne pathogen associated with food-poisoning. It has also been found to be
associated with fulminant pneumonia in immunocompetent patients and with oral
diseases; meningoencephalitis and meningitis in infants, neonates and

immunocompromised individuals; necrotizing fasciitis and myositis (Liu, 2011).
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Bacillus subtilis

Bacillus species, including B. subtilis, can form endospores which allow them to
survive heat treatment and disinfection procedures and as a result, present serious
health problems as contaminants of food or in the general hospital settings as a
cause of nosocomial infections, especially in immunocompromised patients. These
bacteria produce toxins which have been linked as the causative agent of several
human diseases including endophthalmitis, inflammation of intraocular tissues or
fluids due to intraocular infection (Liu, 2011). They also contribute to foodborne
infections by producing toxins with a cereulide-like mode of action (e.g. in oral
disease, mainly gingivitis and periodontitis). Cryptic pyogenic infections of the
central nervous system (CNS) following dental affections have also been

implicated to B. subtilis and B. circulans (Liu, 2011).

Kocuria rhizophila

Kocuria rhizophila cells are Gram- positive, non-acid-fast, non-motile, non-
endospore forming, aerobic, and occur in pairs, tetrads, and packets. Kocuria
rhizophila is widely distributed in the natural environments such as soil, the
rhizosphere, freshwater, marine sediments, and fermented foods. Kocuria spp are
also found in the skin, mucosae, and oropharynx of humans as commensals,
although several of them have been associated with human diseases (Liu, 2011).
Becker et al., (2008) reported a case of Kocuria rhizophila infection in a boy with

methylmalonic aciduria. The patient developed sepsis and showed symptoms of
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acute pancreatitis and fever. A Kocuria rhizophila strain was also isolated from
blood samples drawn through a port system and from peripheral veins during
septic episodes. A number of Kocuria species are opportunistic human pathogens
associated with catheter-related bacteraemia, pneumonia, intracranial abscesses,
septic arthritis, meningitis, peritonitis, and endocarditis in immunocompromised

patients (Liu, 2011).
Micrococcus luteus

Members of the genus Micrococcus are Gram-positive cocci, aerobic, non-motile,
and non-endospore forming. Micrococcus spp. are commonly found as members
of the normal skin flora of humans and other mammals. Micrococcus strains such
as M. luteus are opportunistic human pathogens associated with catheter-related
bacteraemia in patients undergoing heamodialysis or leukaemia treatment,
pneumonia, endocarditis patients particularly immunocompromised individuals,
intracranial abscesses, continuous ambulatory dialysis peritonitis, septic arthritis,

and meningitis (Liu, 2011).

The results show that sinks are clearly a potential source of pathogens, both in the

domestic and healthcare settings.

Hospital sinks are considered to be one of the most frequently implicated
reservoirs for MDR Gram-negative bacilli, including MDR coliforms (Roux et al.,

2013). K. pneumoniae strains which have the ability to survive for long periods
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within plumbing components are also more likely to contain bacteria exhibiting
extended-spectrum B-lactamases (Yang and Zhang, 2008). Removal and
replacement of the sink and associated pipe work together with upgrading
practices for sink use and cleaning is often required to end an outbreak. Outbreaks
of MDR Kilebsiella are also often associated with the bad practise of tipping
patient fluids down the nearest available sink instead of removing clinical waste to
the designated waste sluice located at a distance (Roux et al., 2013). Not
surprisingly, lower rates of sink contamination are significantly linked to daily
bleach disinfection, in addition to restrictions being placed on sink use for hand
washing only and not the routine disposal of fluid or clinical waste (Roux et al.,
2013, Yang and Zhang, 2008). It is noteworthy in the finding reported in this
Thesis that the bacteria isolated from sinks were essentially environmental species
and not those capable of causing major life-threatening infections. It needs to be
emphasised, however, that even these bacteria can cause major problems in

iImmunocompromised patients.

2.3 Isolation of bacteria from lift buttons surfaces
2.3.1 Methods

Sterile cotton swabs wetted by dipping in normal saline were used to collect
samples from environmental surfaces such as lifts buttons from different floors in
the MBB building and Sheffield University Students’ Union. All samples were

labelled and streaked on to Nutrient Agar Plates which were incubated at 25°C
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under aerobic conditions for 24hrs. After incubation, the colonies were identified.

Genomic DNA was extracted from each isolate and was identified using 16S
rRNA. The extraction of genomic DNA was by using KeyPrep bacterial DNA
extraction kit (supplied by ANACHEM). The methods used for preparation of
PCR, DNA quantification, polymerase chain reaction (PCR), agarose gel

electrophoresis and phylogenetic analysis are detailed above.

2.3.2 Results and Discussion
1) Isolation of bacteria from various lift buttons by cultivation on Nutrient

Agar medium

Bacteria were cultured using Nutrient Agar having been isolated from lift buttons.

The bacteria shown in (Figure 2.2)

Figure 2.2: Bacteria contaminating lift buttons. From left to right, shows ground

floor to upper floors from various locations.
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Table 2.3: Bacteria isolated bacteria from lift buttons.

Representative Closest matches Sequence | NCBI (Accession
sequence identification identity number)
Staphylococcus warneri
6W3 99% KT582294.1
BCL-34
7TW1 Staphylococcus epidermidis 98% FR797804.1
7Y3 Micrococcus luteus MBS022 99% KM378607.1

Staphylococcus

The characteristics of these bacteria include:

Staphylococcus is a genus of catalase positive Gram-positive bacteria.

Staphylococcus bacteria appear as round (cocci) and come together as grape-like

clusters. Staphylococci consist of >40 species and are noted for their ability to

cause disease, with Staphylococcus aureus being a most common pathogen of man

and animals. Most Staphylococcus species are however, harmless and normally

live on the skin and mucous membranes of humans and other organisms (Liu,

2011).

Staphylococcus aureus is mainly a commensal organism residing on the human

epithelia of the mucosae and skin. It has its primary ecological site in the

vestibulum nasi, located in the forefront region of the nose. None-nasal sites

typically harbouring the organism include the skin, perineum, and pharynx; other
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sites include the gastrointestinal tract, vaginas, and axillae. This bacterium causes
superficial skin lesions like impetigo, styes and furuncules, cellulitis folliculitis,
carbuncles, staphylococcal scalded skin syndrome (SSSS), and abscesses (L.iu,
2011). More serious infections include pneumonia, mastitis, phlebitis, meningitis,
urinary tract infections (UTIs), and septicaemia. Staphylococcus aureus infections
including osteomyelitis, hospital-acquired (nosocomial) infections in surgical
wounds and infections associated with indwelling medical devices. S. aureus also
causes food poisoning by producing enterotoxins and toxic shock syndrome (TSS)

by release of superantigens into the blood stream (Liu, 2011).

Staphylococcus epidermidis is a skin commensal which can be isolated from
mucous membranes, such as the groin or axilla, exposed skin surfaces and saliva.
It is the main human pathogen in intravascular catheter-related infections,
nosocomial bacteraemia, endocarditis, urinary tract and surgical wounds infections
and infections of the central nervous system, ophthalmologic infections, peritoneal
dialysis-related infections and infections of prosthetic joints (Liu, 2011). Some
isolates produce slime or biofilm which is the major virulence factor of S.
epidermidis, enabling colonization and persistence on prosthetic material, the
resistance to the effects of antibiotics, and the ability to evade the immune system

(Liu, 2011).

Micrococcus are Gram-positive, non-motile, non-endospore forming, aerobic
cocci. Micrococcus luteus have been associated with catheter-related bacteraemia

in patients undergoing haemodialysis or leukaemia treatment, pneumonia,
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endocarditis, intracranial abscesses, continuous ambulatory dialysis peritonitis,

septic arthritis, and meningitis (Liu, 2011).

The number observation of bacterial contamination of lift buttons decreased from
ground floor towards upper floors as shown in Figure 2.2. These results agree with
the findings of Al-Ghamdi et al. (2011) who showed that the average rate of
bacterial contamination of different objects within the hospital environment was
95.5% with elevator buttons showing the highest percentage (97%). Scott and
Bloomfield (1990) suggested that when contaminated surfaces are contacted with
the fingers, a significant number of organisms can be transferred which can be
subsequently recovered on an agar surface. Inanimate objects can play a role in the
transmission of human pathogens. These surfaces have been shown to carry both
non-pathogenic and pathogenic bacteria and even a single hand contact with a

contaminated surface results in a variable degree of pathogen transfer.

2.4 Isolation of bacteria from computer keyboards and computer mice

Multidrug-resistant strains of S. aureus, particularly methicillin resistant S. aureus
(MRSA), present a major clinical and epidemiological problem in healthcare
settings as they are easily transferred among hospital staff and patients, especially
in intensive care units (ICUs). Hails et al. (2003) found that at least 16% of
patients were colonised with MRSA. A significant factor contributing to the

transmission of microorganisms is their ability to survive on environmental
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surfaces. Also the microbial contamination of environmental surfaces in the
hospital may contribute to the spread of potential pathogens without direct patient
contact. Coagulase-negative Staphylococci have been cultured from all keyboards
investigated in different studies conducted in the USA (Anastasiades et al., 2009).
In another study which focused on the isolation of MRSA, 65% of nurses, who
had contact with MRSA-infected patients, bacteria contaminated their uniforms as
well as the keyboards and computer mice (CM) in the hospital wards. These
results confirmed that inanimate objects can serve as reservoirs for bacteria.
Hartmann et al. (2004) also found that keyboards and CM might serve as a source

for the transmission of microorganisms.

In a study investigating the presence of both Gram-positive and Gram-negative
bacteria on computer keyboards, coagulase-negative staphylococci and S. aureus
were isolated from 100% and 4% of keyboards, respectively (Rutala et al., 2006).
It was suggested that the use of plastic keyboard covers could reduce
contamination. It was then recommended that the same infection prevention
measures employed during direct contact with patients (i.e. hand washing and use
of gloves), should be enforced when handling computer hardware in healthcare

settings.

As has been mentioned in Chapter 1, medical surfaces present a major source of
outbreaks of community-acquired and nosocomial infections. Such surfaces

include frequently used computer keyboards and accompanying mice which
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harbour skin and dust bacteria, such as species of Staphylococcus and
Streptococcus epidermidis and fungi (yeasts), notably Candida albicans.
Keyboards were also implicated in burns unit-associated nosocomial infections by
A. baumannii (Neely et al., 1999) MRSA and Enterobacter spp. (Bures et al.,
2000; Goldman, 2000). It goes without saying that hospital keyboards and
computer mice should be routinely cleaned and covered with transparent plastic
covers when not in use. Hand hygiene is also necessary to avoid cross
contamination of keyboards and other computing devices. This is especially
important since contaminated personal computers are often contaminated with
Staphylococci and Pseudomonas spp. And can transmit MRSA (lIsaacs et al.,
1998).

2.4.1 Materials and Methods

All samples are isolated from computer keyboards using swabs (70 samples)
streaked on petri dishes containing Nutrient Agar and incubated at 25°C for 48
hours. Genomic DNA extracted from each isolate was identified using 16S rRNA.
The extraction of genomic DNA by using (KeyPrep bacterial DNA extraction kit
supplied by ANACHEM), The methods used for preparation of PCR, DNA
quantification, polymerase chain reaction (PCR), agarose gel electrophoresis and

phylogenetic analysis are detailed above.
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2.4.2 Results
1) Isolation of bacteria from computer keyboard

Bacteria were cultured using Nutrient Agar after isolation from computer

keyboards and mice.

2) Light microscope images. The isolates were examined under a light

microscope (Figure 2.3).

Bacillus amyloliquefaciens

Gram stained. Magnification: 100x.

Bacillus subtilis

Gram stained. Magnification: 100x.
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Brevibacillus brostelensis

Gram stained. Magnification: 100x.

Bacillus cereus

Gram stained. Magnification: 100x.

Pantoea caldia

Gram stained. Magnification: 100x.
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Figure 2.3: Nutrient Agar plates showing cultured bacteria isolated from various

Staphylococcus epidermidis

Gram stained. Magnification: 100x.

computer keyboards, also microscopy images showing the bacteria under the light

microscope.

Table 2.4 Bacteria isolated from various computer keyboards.

Representative Closest matches Sequence | NBCI (Accession
sequence identification identity number)
KB1 Bacillus subtilis 99% KJ746466.1
KB4 Bacillus amyloliquefaciens 99% AB301004.1
KB6 Brevibacillus brostelensis 98% EU816699.1
KB11 Staphylococcus epidermidis 99% KF575163.1
KB13 Pantoea caldia 99% AB907785.1
KB14 Bacillus cereus 99% DQ923480.1
KB21 Pseudomonas luteola 99% KC429633.1
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Bacillus amyloliquefaciens

This bacterium typically presents as motile, Gram-positive rods, often forming
chains, with peritrichous flagella. Optimal temperature for growth is 30 to 40°C,
while no growth occurs below 15°C or above 50°C. B. amyloliquefaciens can be
isolated from soil and brackish sediments (Priest et al., 1987). B.
amyloliquefaciens is not known to produce any mammalian toxins, and is not
associated with food-borne disease. No problems have been reported, and none are
expected from exposure to B. amyloliquefaciens via drinking water (Priest et al.,

1987).

Brevibacillus brostelensis

Brevibacillus brostelensis cells present as Gram-positive rods, motile with
peritrichous flagella. It is a thermophilic, spore-forming rod with a growth
optimum at 50°C. Colonies are flat, smooth, circular, and entire. This bacterium
produces a soluble brown-red pigment(s) on nutrient agar and is strictly aerobic.
The habitat of Brevibacillus overlaps with that of Bacillus and is associated with

soils and dairy environments (Sanders, 2003; Shida et al., 1995).

Pseudomonas luteola

Pseudomonads appear as straight or slightly curved Gram-negative rods. They are

usually easily differentiated from Enterobacteriaceae by a lack of a bipolar
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staining. Isolates often seen as clusters of rods encapsulated in a thick pink
staining alginate coat. Pseudomonas spp. grow on several different nonselective
agars, including nutrient, 5% blood, chocolate, and MacConkey agars (Liu, 2011).
Most species are aerobic and grow at 37°C, and within 24h, form visible colonies.
This bacterium is oxidase negative and produces a non-diffusible yellow pigment.
Pseudomonas spp. act as opportunistic pathogens and P. luteola can cause
community- or hospital acquired infection in humans especially patients in an
intensive care unit. Pseudomonas luteola causes dialysis associated peritonitis;
cellulitis; sepsis; prosthetic valve endocarditis; and postoperative endophthalmitis

(Liu, 2011).
Pantoea calida

Pantoea calida cells are Gram-negative rods that are facultatively anaerobic and
motile. Colonies are non-pigmented and convex, oxidase-negative and catalase-
positive (Fritz et al., 2014). Pantoea calida, a recently described environmental
Enterobacteriaceae organism, has yet to be associated with human infection,
although Fritz et al., (2014) isolated this organism from a patient with

postoperative meningitis.
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2.5. Isolation of bacteria from mobile telephones

2.5.1 Materials and Methods

Isolates were obtained from a variety of mobile telephones (30 samples) using
nutrient agar medium. Incubation was at 37°C for 48 hours and the isolates were
identified using 16S rRNA. Extraction of genomic DNA was by using Norgen’s
Fungi/Yeast Genomic DNA Isolation Kit. The methods used for preparation of
PCR, DNA qguantification, polymerase chain reaction (PCR), agarose gel

electrophoresis and phylogenetic analysis are detailed above.

2.5.2 Results

1) Isolation of bacteria from mobile phones

Bacteria were cultured using Nutrient Agar after isolation from mobile phones.

2) Light microscope images. The isolates were examined under a light

microscope (Figure 2.4).

Staphylococcus epidermidis

Gram stained. Magnification: 100x.
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Staphylococcus warneri

Gram stained. Magnification: 100x.
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Bacillus cereus

Gram stained. Magnification: 100x.
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Bacillus subtilis

Gram stained. Magnification: 100x.

Figure 2.4: Nutrient Agar plates showing cultured bacteria isolated from various
mobile phones, and also microscopy images showing the bacteria under the light

microscope.



2) Table 2.5: Bacteria isolated from various mobile phones.

Representative Closest matches Sequence | NBCI (Accession

sequence identification identity number)

Staphylococcus

3P 99% KJ398217.1
epidermidis

15P1 Staphylococcus warneri 99% KP771665.1

15P2 Bacillus subtilis 99% HG764646.1

18P Bacillus cereus 99% KJ612539.1

Staphylococcus warneri a Gram-positive member of the microbiota,

normally found on the skin of humans and animals. S. warneri is a significant
opportunistic nosocomial pathogen causing complications to the use of central
venous catheters, prosthetic heart valves and joints, and neurosurgical ventricular
shunts (Incani et al., 2010). Staphylococcus warneri has been associated with
bacteraemia in hospitalized patients; with intravascular catheter infections in

immunocompromised patients (Incani et al., 2010).

2.6 Isolation of bacteria from mirrors in toilets
2.6.1 Materials and Methods

Isolates were obtained from a variety of toilet mirror surfaces (30 samples) using
Nutrient Agar medium. Incubation was at 25°C for 48 hours and the isolates were
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identified using 16S rRNA. Extraction of genomic DNA was by using KeyPrep
bacterial DNA extraction kit supplied by ANACHEM. The methods used for
preparation of PCR, DNA quantification, polymerase chain reaction (PCR),

agarose gel electrophoresis and phylogenetic analysis are detailed above.

2.6.2 Results

1) Isolation of bacteria from mirrors

Bacteria were cultured using Nutrient Agar after isolation from mirror surfaces.

2) Light Microscope images. The isolates were examined under a light

microscope (Figure 2.5).
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Bacillus cereus KP100400.1

Gram stained. Magnification:
100x.
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Staphylococcus haemolyticus

Gram stained. Magnification: 100x.

Gram stained. Magnification: 100x.
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Figure 2.5: Nutrient Agar plates showing cultured bacteria isolated from various
mirror surfaces, and also microscopy images showing the bacteria under the light

microscope.

Table 2.6: Bacteria isolated from mirrors.

Representative Closest matches Sequence | NBCI (Accession
sequence identification identity number)

M8-8 Bacillus cereus 99% KP100400.1

M6-1 Bacillus subtilis 99% DQ683077.1

M15-1 Bacillus cereus 99% JQ659737.1
Staphylococcus

M14-1 99% KC139455.1
haemolyticus

Staphylococcus haemolyticus is a major cause of human disease in humans and
has been implicated in native valve endocarditis (NVE), septicaemia, urinary tract
infections, peritonitis, and wound, bone, and joint infections. It forms biofilms
which allow it to colonize and persist on prosthetic material where it shows

resistance to antibiotics and is able to evade the immune system (Liu, 2011).
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2.7 Isolation of bacteria from vacuum cleaner dust samples obtained from

carpets, textiles and upholstered furniture

2.7.1 Materials and methods

Dust samples were obtained from a variety of different vacuum cleaners (30
samples) for use in determining the bacterial content of the waste. The dust was
placed on the surface of Nutrient Agar medium plates (NA) and then incubated at
25°C for 3 to 5 days. Extraction of genomic DNA was achieved using KeyPrep
bacterial DNA extraction kit supplied by ANACHEM. The methods used for
preparation of PCR, DNA quantification, polymerase chain reaction (PCR),

agarose gel electrophoresis and phylogenetic analysis are detailed above.

2.7.2 Results and Discussion
1) Isolation of bacteria from dust samples of various vacuum cleaners

Bacteria were cultured using Nutrient Agar which isolated from dust samples.

2) Light microscope images

In order to confirm that they were bacteria, the isolates were examined under a

light microscope (Figure 2.6).
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Bacillus thuringiensis FJ174596.1

Gram stained. Magnification: 100x.

Bacillus mycoides KR088435.1

Gram stained. Magnification: 100x.

Bacillus licheniformis DQ071560.1

Gram stained. Magnification: 100x.
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Bacillus subtilis KF220577.1

Gram stained. Magnification: 100x.

Figure 2.6: Nutrient Agar plates showing cultured bacteria isolated from dust
samples of various vacuum cleaners, and also microscopy images showing the

bacteria under the light microscope.
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Table 2.7: Bacteria isolated from dust samples of various vacuum cleaners.

Representative Closest matches Sequence | NBCI (Accession
sequence identification identity number)
VC1 Bacillus thuringiensis 98% FJ174596.1
VC2 Bacillus mycoides 99% KR088435.1
VC3 Bacillus licheniformis 99% DQ071560.1
VC4 Bacillus subtilis 98% KF220577.1

Bacillus licheniformis

B. licheniformis has been shown to be the cause of bacteremic episodes in patients

having hemotological malignancies. Only one case has been reported of B.

licheniformis nosocomial infection in neonates. In immunocompetent individuals,

B. licheniformis bacteraemia has been reported in association with central venous

catheters and with peritonitis in patients undergoing peritoneal dialysis (Liu,

2011). B. licheniformis has also been shown to be involved in foodborne illnesses

due to its ability to produce toxins with a cereulide-action mode. Infections caused

by this bacterium include, ophthalmitis, septicaemia, bacteraemia, and peritonitis.

Bacillus licheniformis was isolated from patients suffering from eye trauma,

lymphoma, leukaemia and metastatic lung cancer (Liu, 2011).
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Bacillus thuringiensis

Bacillus thuringiensis is an insect pathogen widely used as a biopesticide. Kuroki
et al. (2009) demonstrated B. thuringiensis species can form biofilms in
nosocomial bacteraemia due to catheter infection. There is also a report of fatal B.
thuringiensis bacteraemia in a neutropenic patient suffering from severe
pulmonary disease showing that this entomopathogenic bacterium may be an
opportunistic pathogen in immunocompromised patients; it is also the causative
agents of infectious endophthalmitis and oral diseases, particularly gingivitis and

periodontitis (Kuroki et al., 2009).

Bacillus mycoides

Bacillus mycoides is typically isolated from soil and plant rhizosphere but has also

been shown to be a causative agent of infectious endophthalmitis (Liu, 2011).

2.8 Isolation of bacteria from soles of shoes

An obvious potential infection hazard is presented by the transfer of
microorganisms from the soles of shoes to floors and other surfaces within health
care environments and pathogens can be carried in this way from environmental
sources, notably soils and cat and dog faeces. In order to prevent the

contamination, shoe-cover-alls should be provided for all persons entering
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sensitive medical areas, such as where immunocompromised patients are being
treated.

2.8 Isolation of bacteria from the under surface of shoes

2.8.1 Materials and Methods

Isolates were obtained from a variety of shoe surfaces (30 samples) using Nutrient
Agar medium; incubation was at 37°C for 48 hours and the isolates were identified
using 16S rRNA. Extraction of genomic DNA by using KeyPrep bacterial DNA
extraction kit supplied by ANACHEM. The methods used for preparation of PCR,
DNA quantification, polymerase chain reaction (PCR), agarose gel electrophoresis

and phylogenetic analysis are detailed above.
2.8.2 Results
1) Isolation of bacteria from the under surface of shoes

Bacteria were cultured using Nutrient Agar after isolation from the under surfaces

of shoes.

2) Light microscope images. The isolates were examined under a light

microscope (Figure 2.7) in order to establish that they were bacteria.
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Escherichia coli LN558643.1

Gram stained. Maanification: 100x.

Bacillus licheniformis KP772335.1

Gram stained. Magnification: 100x.
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Enterococcus mundtii KR085796.1

Gram stained. Magnification: 100x.
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Enterococcus hirae KT261200.1

Gram stained. Magnification: 100x.

Brevibacillus borstelensis KT239000.1

Gram stained. Magnification: 100x.
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Lysinibacillus fusiformis KpP872952.1

Gram stained. Magnification: 100x.

Aneurinibacillus migulanus NR_113764.1

Gram stained. Magnification: 100x.

Bacillus subtilis EF488088.1

Gram stained. Magnification: 100x.
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Figure 2.7: Nutrient Agar plates showing cultured bacteria isolated from the under

surface of shoes, and also microscopy images showing the bacteria under the light

microscope.

Table 2.8: Bacteria isolated from the under surfaces of shoes.

NBCI
Representative Closest matches Sequence
(Accession
sequence identification identity
number)

Gl Escherichia coli 99% LN558643.1
G2 Brevibacillus borstelensis 98% KT239000.1
G3 Bacillus licheniformis 99% KP772335.1
G6 Enterococcus mundtii 99% KR085796.1
G7 Enterococcus hirae 98% KT261200.1
G9 Bacillus licheniformis 99% DQ071560.1
G10 Lysinibacillus fusiformis 99% KP872952.1

Aneurinibacillus migulanus
G13 99% NR_113764.1

(Bacillus brevis)
Gl4 Bacillus subtilis 99% EF488088.1
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Aneurinibacillus migulanus (Bacillus brevis)

Aneurinibacillus migulanus (formerly Bacillus brevis) produces the antibiotic
peptide gramicidin S. The cells are rod shaped, motile, and peritrichous, and
ellipsoidal spores are formed in swollen sporangia (Berditsch et al., 2007).
Colonies are flat and smooth on nutrient agar. This organism is positive for
catalase activity, development of an alkaline pH in VVoges-Proskauer broth, and
has the ability to reduce of nitrate to nitrite (Berditsch et al., 2007; Takagi et al.,
1993). Bacillus brevis is a common environmental organism which is not

associated with human disease.

Escherichia coli

Escherichia coli is a Gram-negative, facultative anaerobic, rod-shaped, coliform
bacterium that is commonly found in the lower intestine of warm

blooded organisms. Most E. coli strains are harmless, but some serotypes can
cause serious food poisoning (Liu, 2011). E. coli are part of the normal flora of
the gut, and can bring benefit to their hosts by producing vitamin K, and by
preventing colonization of the intestine with pathogens. This bacterium is expelled
into the environment within faecal matter. Faecal transfer is the main route
through which pathogenic strains cause disease. Virulent strains can

cause gastroenteritis, urinary tract infections, and neonatal meningitis. E. coli are a

major cause of urinary tract infections (Liu, 2011).
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Lysinibacillus fusiformis

The is a Gram-positive rod with motile spore arranged in 2-3 chains. It is
frequently isolated from groundwater-derived drinking. Wenzler et al., (2015)
report a case of severe sepsis caused by persistent Lysinibacillus fusiformis and
Paenibacillus bacteraemia in a patient with a history of intravenous drug abuse
and splenectomy; report a rare case of bacteraemia due to Lysinibacillus and
Paenibacillus spp. in an immunocompetent patient without the involvement of
implanted prosthesis or intravascular catheters (Rajesh et al., 2013; Ahmed et al.,

2007; Wenzler et al., 2015).

Enterococcus mundtii

Members of the genus Enterococcus are Gram-positive ovoid cells that appear
singly, in pairs, or in short chains and are catalase- and oxidase-negative;
facultative anaerobes; and homofermentative, with lactic acid being the end
product of glucose fermentation. Surface colonies on blood agar or nutrient agar
are circular, smooth, and entire. Enterococcal infections are a major health
concern, and as nosocomial pathogens, they often prolong hospital stays.
Enterococcus mundtii can cause postoperative endophthalmitis, although it is

rarely identified in endogenous endophthalmitis (Higashide et al., 2005).
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Enterococcus hirae

Enterococcal disease comprises upper and lower airway, wound, hepatobiliary,
intra-abdominal and urinary tract infections, meningitis, infective endocarditis and
bacteraemia (including neonatal sepsis) (Poyart et al., 2002). E. hirae has been
reported to cause wound infections, gastritis, and occasional bacteraemia. It is a
zoonotic pathogen rarely isolated from human infections. Poyart et al. (2002),
however, found E. hirae colonized the native aortic-valve endocarditis in a 72-

year-old man (Bourafa et al., 2015; Poyart et al., 2002; Savini et al., 2013).

The results show that a wide range of bacteria could be isolated from the soles of
shoes worn in normal use. This reality is reflected by the fact that in critical care
facilities, visitors and staff are made to wear flexible plastic overshoes to prevent
microbial contamination from outside (Falvey and Streifel 2007; Lai, 2001;

Mehta, 1990).

2.9 Isolation of bacteria from books and shelves in libraries and archive

storerooms

Libraries and archives act as collections for the storage of large amounts of books
and documents which are affected by a variety of different environmental factors
including: microclimate in store rooms (i.e. temperature and humidity of the air),

type and the amount of light (i.e. type of light waves on the electromagnetic
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spectrum and radiation intensity), the type and amount of chemicals used for
hygiene purposes and the air quality present in storage rooms. Books or other
archival materials are a rich reservoir of many nutritional substances, such as
cellulose, which is the main constituent of paper, and proteins, which are present in
leather books. These nutritional substances stimulate the growth of a specific group
of microorganisms (Kalwasinska et al., 2012). Fungi are particularly strong
cellulose decomposers, with species being represented, including members of
Botrytis, Chaetomium, Trichoderma, Penicillium, while those fungi which exhibit
strong proteolytic activity include species of the genera Mucor, Aureobasidium,
Chaetomium, Trichoderma, Verticillium and Epicoccum. Bacteria however, are
only infrequently found on paper, except where it is very damp when species of
Cellulomonas, Cellfalciculata, Cellvibrio and Cytophaga tend to predominate

(Kalwasinska et al., 2012).

2.9.1 Materials and Methods

Sterile cotton swabs were wetted by dipping them in saline and used to collect
samples from books and shelves in libraries and archive storerooms (Western
Bank Library and the Information Commons, University of Sheffield). All samples
were labelled and streaked on to nutrient agar plates; the plates were then
incubated at 25°C under aerobic conditions for 24 hrs. After incubation the

colonies were identified using 16S rRNA. Extraction of genomic DNA was by
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using KeyPrep bacterial DNA extraction kit supplied by ANACHEM. The
methods used for preparation of PCR, DNA quantification, polymerase chain
reaction (PCR), agarose gel electrophoresis and phylogenetic analysis are detailed

above.
2.9.2 Results

1) Isolation of bacteria from books and shelves in libraries and archive

storerooms
Bacteria were cultured using Nutrient Agar after isolation from books and shelves.

2) Light microscope images. The isolates were examined under a light

microscope (Figure 2.8).

Pseudomonas jessenii LN774645.1

Gram stained. Magnification: 100x.
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Bacillus cereus KP192930.1

Gram stained. Magnification: 100x.

Bacillus pumilus KP322017.1

Gram stained. Magnification: 100x.
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Acinetobacter lofwii KT387352.1

Gram stained. Magnification: 100x.

Bacillus licheniformis DQ071560.1

Gram stained. Magnification: 100x.

Bacillus megaterium KU550043.1

Gram stained. Magnification: 100x.
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Bacillus stratosphericus KJ672335.1

Gram stained. Magnification: 100x.

Bacillus licheniformis KT200463.1

Gram stained. Magnification: 100x.
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Bacillus pumilus KU230023.1

Gram stained. Magnification: 100x.

Bacillus weihenstephanensis KC527665.1

Gram stained. Magnification: 100x.

Figure 2.8: Nutrient Agar plates showing cultured bacteria isolated from various
from books and shelves in libraries and archive storerooms, and also microscopy

images showing the bacteria under the light microscope.
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Table 2.9: Bacteria present in dust settled on the surfaces of books and archive

materials in the studied storerooms.

Representative Closest matches Sequence | NBCI (Accession

sequence identification identity number)

9B3 Pseudomonas jessenii 99% LN774645.1

3 SH11 Bacillus cereus 99% KP192930.1

4 SH8 Bacillus altitudinis 98% KT758615.1

7 SH11 Bacillus pumilus 98% KP322017.1

1 SH6 Bacillus stratosphericus 98% KJ672335.1

Bacillus
4 SH11 98% KC527665.1

weithenstephanensis

16 SH3 Acinetobacter lofwii 99% KT387352.1

10B2 Bacillus licheniformis 99% DQ071560.1
12SH4 Bacillus megaterium 99% KU550043.1
14SH2 Staphylococcus succinus 99% KJ888125.1
15SH3 Bacillus pumilus 99% KU230023.1

2SH11 Bacillus licheniformis 99% KT200463.1




Acinetobacter lwoffii

The genus Acinetobacter are Gram-negative, strictly aerobic, non-fermenting, non-
fastidious, non-motile, catalase-positive, oxidase-negative, rod-shaped bacteria.
Acinetobacter spp. are widely distributed in soil, water, vegetables, and are
frequently isolated from animals and humans Acinetobacter Iwoffii is part of the
communal microflora on human skin and mucous membranes and causes
nosocomial infections like septicaemia, pneumonia, meningitis, urinary tract
infections, skin and wound infections (Regalado et al., 2009) and is associated

with polluted water systems (Liu, 2011).

Staphylococcus succinus

This is a Gram-positive, spherical bacterium which forms characteristic rosettes
with one central cell surrounded by two to five peripheral cells; strains can be
isolated from clinical specimens such as blood culture, pus, cerebrospinal fluid,

exudate, eye and wound swabs (Liu, 2011).

Bacillus weihenstephanensis

Bacillus weihenstephanensis is a psychrotolerant species capable of growing at
temperatures as low as 4°C—6°C is implicated in food spoilage and in foodborne

illnesses (Liu, 2011).
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Bacillus altitudinis

Colonies are Gram-positive, rod-shaped, endospore-forming and catalase-positive
bacteria. Colonies on nutrient agar are white, convex with a regular margin and 2—
3 mm in diameter (Shivaji et al., 2006). Growth occurs between 8°C and 45°C and
at pH 5-8. B. altitudinis was isolated from cryogenic tubes used for collecting
stratospheric air samples from high altitudes (Shivaji et al., 2006). Its

pathogenicity is unknown.

Bacillus pumilus

Bacillus pumilus is one of many species within the genus Bacillus which have
emerged as novel foodborne human pathogens that cause severe fatal infections
(Kimouli et al., 2011). This bacterium has also been reported to cause infectious
endophthalmitis and a case of central venous catheter infection with Bacillus
pumilus in immunocompetent patients. Bacillus pumilus is a member of the
intestinal flora of humans and can produce exotoxins that are cytotoxic for

cultured mammalian cells (Kimouli et al., 2011).

Bacillus stratosphericus

Colonies on nutrient agar are white, irregular, and raised. Growth occurs between
8°C and 37°C, but not at 40°C (Shivaji et al., 2006). Bacillus stratosphericus were

isolated from cryogenic tubes used to collect air samples at altitudes of 24, 28 and
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41km. Also it was isolated from cryogenic tubes used for collecting air samples

from high altitudes (Shivaji et al., 2006). Its pathogenicity is unknown.

Bacillus megaterium

Bacillus megaterium is a Gram-positive, mainly aerobic spore-forming bacterium
found in soil, seawater, sediments, rice paddies, honey, fish, and dried food. It is

not regarded as an important human pathogen (Scholle et al., 2003)

Pseudomonas jessenii

Cells are Gram-negative, asporogeneous and rod shaped motile by means of single
polar flagellum. Colonies are smooth on nutrient agar circular non-pigmented and
non-haemolytic when they are grown on blood agar. It is not regarded as human

pathogen (Verhille et al., 1999).

2.9.3 Discussion

The most frequently isolated bacteria belong to the genus Bacillus which is a
Gram-positive rod (Table 2.9), while Gram-positive cocci were represented by
Staphylococcus spp. Gram-negative rods, like Pseudomonas jessenii were also
isolated, as was Acinetobacter lofwii, a non-fermentative Gram-negative a member

of the genus Acinetobacter. Most of the identified microorganisms have been
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previously isolated from a wide variety of different materials such as leather,
paintings and books (Karbowska-Berent et al., 2011). Bacillus may cause the
decomposition of adhesives in paper and book bindings. Bacillus has the ability to
transform into spores allows them to preserve viability in unfavourable, dry
conditions for a long period of time. Owing to that, these bacteria were the most

numerous species in settled dust (Karbowska-Berent et al., 2011).

2.10 Isolation of bacteria from the upper surface of water taps

Hospital water systems often act as a source of nosocomial infection, particularly
among immunocompromised and high-dependency patients (notably in intensive
care units) (Boyles et al., 2012). Patients are exposed to waterborne
microorganisms in hospitals when bathing, showering or washing hands following
direct contact with contaminated fixtures (e.g. wash-basins and taps); by ingestion
of water; via indirect contact (e.g. medical equipment rinsed with water); and by
staff-transfer via medical equipment rinsed with water; and finally, by inhalation
of aerosols produced by a water source, and the aspiration of contaminated water.
Such microbes often originate from biofilms and sediments in supply water, water
storage tanks, and water distribution network pipes as well as associated
equipment (Boyles et al., 2012). Water quality can become corrupted rapidly due
to the formation of biofilms by bacteria in the supply water. Taps are frequently

contaminated with biofilm-containing opportunistic pathogens, notably P.
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aeruginosa, and numerous cases of cross-infection from hospital taps have been
reported (Boyles et al., 2012). Immunocompromised patients are particularly
susceptible to infection by such microorganisms, which can cause bacteraemia,
pneumopathy, meningitis, and other conditions. Pseudomonas aeruginosa is
particularly often isolated from these sources and has been reported to be lethal in
50%, 70%, and 20% of bacteraemia, pneumopathy, and meningitis cases,

respectively (Boyles et al., 2012).

2.10.1 Materials and Methods

Sterile cotton swabs were wetted by dipping them in saline and used to collect
samples from tops of water taps in toilets in Firth Court and the Student Union
Building (University of Sheffield), and from volunteer house owners. All samples
were labelled and streaked on to Nutrient Agar plates; the plates were then
incubated at 25°C under aerobic conditions for 24 hrs. After incubation, the
colonies were identified. Genomic DNA extracted from each isolate was identified
using 16S rRNA. The extraction of genomic DNA was by using KeyPrep bacterial
DNA extraction kit supplied by ANACHEM. The methods used for preparation of
PCR, DNA quantification, polymerase chain reaction (PCR), agarose gel

electrophoresis and phylogenetic analysis are detailed above.
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2.10.2 Results
1) Isolation of bacteria from the upper surface of water taps

Bacteria were cultured using Nutrient Agar after isolation from the upper surface

of water taps.

2) Light microscope images. The isolates were examined under a light

microscope (Figure 2.9).

Rothia amarae NR_029045.1

Gram stained. Magnification: 100x.
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Delftia acidovorans (comamonas

acid) JX090199.1. Gram stained. Magnification: 100x.

Arthrobacter sanguinis NR_044399.1

Gram stained. Magnification: 100x.

Pseudomonas aeruginosa KF680991.1

Gram stained. Magnification: 100x.
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Bacillus cereus GQ344804.1

Gram stained. Magpnification: 100x.

Figure 2.9: Nutrient Agar plates showing cultured bacteria isolated from the top-
surface of water taps, and also microscopy images showing the bacteria under the

light microscope.
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Table 2.10: Bacteria isolated from the upper surface of water taps.

Representative Closest matches Sequence | NBCI (Accession
sequence identification identity number)
21t Staphylococcus epidermidis 98% KT887972.1
3tt Rothia amarae 99% NR_029045.1
4tt Acinetobacter johnsonii 99% KP763485.1
6tt Delftia lacustris 99% KT958881.1
Ttt Pseudomonas aeruginosa 98% KF680991.1

Delftia acidovorans
8tt 99% JX090199.1
(comamonas acid)

ott Arthrobacter sanguinis 99% NR_044399.1

Delftia acidovorans
10tt 98% KJ781879.1
(comamonas acid)

11tt Bacillus cereus 94% GQ344804.1

Pseudomonas aeruginosa

Pseudomonas spp. act as opportunistic pathogens with P. aeruginosa being the
most clinically significant as a major cause of lower respiratory tract, bloodstream,
and urinary tract infections, particularly among patients in intensive care units or

with compromised immunity (Liu, 2011). This bacterium is often isolated from
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moist environments within health care settings, such as taps, toilets, showers,
respiratory equipment, and cleaning solutions. Psuedomonas aeruginosa is a major
pathogen in chronic lung diseases, most notably in cystic fibrosis. It causes
infections in critically ill patients in intensive care units, burn patients, and
particularly when immunocompromised (Liu, 2011). Such infections include
ventilator-associated pneumonia, catheter-related bloodstream or urinary tract
infections; other infections are derived from medical devices or penetrating
trauma, sepsis in neutropenic cancer and transplant patients, skin and soft-tissue
infections in burn and diabetic patients, postoperative endophthalmitis and

necrotizing otitis externa in diabetics (Liu, 2011).

Delftia acidovorans (Comamonas acidoverans)

Cells of this bacterium are Gram-negative straight to slightly curved rods, which
occur singly or in pairs. They are motile and are oxidase and catalase positive.
This organism has been isolated from serious infections such as central venous
catheter-associated bacteraemia, corneal ulcers, otitis media exist (Khan et al.,
2012). Delftia acidovorans infections have also been reported from cases of
endocarditis, ocular infections, acute suppurative otitis media, bacteraemia,
urinary tract infections, intravascular catheter related infections and empyema,;
serious infections have been found amongst immunocompromised patients.
Patients with indwelling devices are at particular high risk of acquiring Delftia

acidovorans infections (Khan et al., 2012).
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Acinetobacter johnsonii

Acinetobacter spp. have been isolated from a variety of opportunistic infections,
including septicaemia, pneumonia, endocarditis, meningitis, skin and wound
infection, and urinary tract infection. Acinetobacter spp. (e.g., A. johnsonii) have
been shown to form an important component of the communal microflora on

human skin and mucous membranes (Bergogne-Bérézin et al., 1996)
Rothia amarae

All Rothia species are Gram-positive and are isolated from humans or animals as
well as from soil and water. They are particularly associated with dental caries and
periodontal disease notably in immunocompromised hosts, but rarely in healthy
hosts. Clinical syndromes linked to Rothia infection include bacteraemia,
endocarditis, meningitis, peritonitis, bone and joint infections, pneumonia, skin
and soft tissue infection, endophthalmitis, and prosthetic device infection (Fan et
al., 2002; Xion et al., 2013; Ramanan et al., 2014).

Arthrobacter sanguinis

Arthrobacter are Gram-positive aerobic bacilli commonly found in the
environment, although they can also cause endophthalmitis after intra-ocular
implantation, infective endocardites in intravenous drug- abuser, featal demise and
disseminated intravascular coagulation in pregnant women and catheter-related
bacteraemia in leukemic patients (Mages et al., 2008; Yap et al., 2015).

Arthrobacter infections are often difficult to diagnose using conventional
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biochemical assays. Arthrobacter related peritonitis can be successfully treated
with appropriate parenteral antibiotics without the need for catheter removal

(Mages et al., 2008, Yap et al., 2015).

2.11 Determination of the number of bacteria on hands after washing and

drying normally and with warm air hand dryer
2.11.1 Introduction

Hand drying represents the final part of the hygiene procedure in a public toilets
and if the toilet is designed well, the number of surfaces which the user
subsequently touches will be limited or reduced to near zero. This is essential
because wet hands can spread up to one thousand times more bacteria than can dry
hands (Smith, 2009). This is essentially because water transfers easily between
surfaces and because bacteria do best in moist environments (Redway and Fawdar,
2008). As a result, it is critical that hands are not contaminated with bacteria due to
the drying process (Harrison et al., 2003). The most frequently used means of
hand drying are paper towels, hot air dryers, jet air dryers and cloth towels. It has
been suggested that air dryers should be avoided as they accumulate aerosols from
toilets which then contaminate hands (Snyder, 1998). This last mentioned author
concludes that the use of paper towels decreases the number of bacteria on hands,
while hot-air dryers conversely increased contamination by some bacteria; a

finding suggestion that has been widely debated (Holah, 2011); many contend

79



however, that hot air dryers are often slow and inefficient, leaving the hands of
users moist and possibly still contaminated. Cloth roller towels are similarly not
recommended essentially because they are generally of low capacity, and when a
roll comes to an end it becomes available for common use and is therefore likely
to increase the spread of pathogens (Snyder, 1998).

This work was undertaken with the aim of evaluating the performance of warm
air hand driers, in toilets relative to bacterial contamination. First, the ability of
warm air driers to dry hands hygienically was evaluated by measuring the number
of microorganisms on different working days. Secondly, it was determined if
warm air driers influence the level of air-borne microorganisms in the washroom
environment, as was suggested by Knights et al. (1993). Finally, the surfaces of
warm air driers and other washroom areas were examined for total viable counts in

order to determine if the use of air driers affects bacterial distribution.

2.11.2 Materials and Methods

General purpose, non-antimicrobial bar soap was used for hand washing. Hands
were wetted with tap water, and the soap applied and lathered together vigorously
for 5 minutes, covering all surfaces of hands followed by rinsing with tap water.
Finally, the hands were shaken five times in order to remove of excess water
before drying. Areas of the washed hands were applied to the surface of Nutrient
Agar plate; the plates were then incubated at 37°C for 48h. Warm air hand-dryers

were next used for hand drying; the air temperature applied was 0°C -40°C at a
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distance of 15 cm. When hands were placed in the 15 cm drying space, warm air
flowing automatically was turned on. During drying, hands were either rubbed or
had their palms turned upward and were held stationary. Then dried hands and
fingers top were touched onto the surface of nutrient agar plate. The plates were
incubated at 37°C for 48 h and scored for the presence or absence of growing

bacteria.

2.11.3 Results

The results show that no bacteria were isolated from hands dried in the normal

way, but were isolated from hands when dried using an air dryer.

Figure 2.10: Agar plates used to for the assessment of bacterial contamination on
hands. (Left) hand washed and dried with a warm air hand dryer, (Right) hand

washed and dried without warm air dryer.
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2.12. Quantification of bacteria transferred from hand warm air dryers

2.12.1 Materials and methods

Nutrient Agar plates were used in this experiment to isolate the transferred

bacteria from hand warm air dryers. Any bacteria transferred to the plates from the

hot air driers were counted and the effect of drying times was determined.

2.12.2 Results

Table 2.11: Showing the mean of the bacteria count using three different types

warm air dryer (WAD,1-3) for different drying times.

5 10 15 20 25 30 35 |40 |45 50 55 60

Sec |Sec | Sec |[Sec |Sec |Sec |Sec |Sec |Sec |Sec |Sec | Sec
WAD1 |0 2 5 6 3 9 12 |10 |23 |41 |31 |30
WAD2 (12 |17 |18 |22 |18 |16 |50 |37 |15 (49 |44 |63
WAD3 |19 |20 |15 |24 |10 |8 11 (20 |18 |19 |21 |30

Table shows that there was a correlation between the drying time and the resultant

bacterial counts, with the counts generally increasing with the drying time

exceeding 30 seconds. Redway and Fawdar (2008) investigated the spread of
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contamination from different drying methods and concluded that microorganisms
were spread significantly further when an air blade dryer was used instead of paper
towels. While not significant if only non-pathogenic microorganisms are spread,
the risk of pathogen contamination of the environment will result when pathogens

are present on hands and are liberated into the air (Blackmore, 1989).

2.12.3 Discussion

From the results presented in this Thesis, it is clear that hand dryers distribute
bacteria into the surrounding air. As has been mentioned elsewhere in this Thesis,
many of these bacteria, even when not direct pathogens, pose a potential problem
for immunocompromised patients here. Hand dryers have recently become
increasingly popular and for reasons of cost, these machines are often supplied in
place of traditional cloth and paper towels (Huang et al., 2012). This does not
present a health problem for most hospital patients and visitors (except where
immunocompromised). The use of hand dryers in medical settings should
therefore be reviewed and, if necessary, they should be replacing by traditional
approaches, the consensus being that paper towels are the preferred method of

hand drying in such settings (Best et al., 2014; Huang et al., 2012).
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2.13. General Discussion regarding potential pathogens in the environment

Boyce et al., (1997) have shown that surfaces in hospitals are often contaminated
with MRSA, as are staff. This points out the necessity of using detergents and
antibacterial wipes to reduce bacterial loads, especially postoperative MRSA.
Vancomycin-resistant enterococci (VRE) can achieve long-term survival in
medical environment, even following extensive cleaning and disinfection.
Pathogens can, in fact, often be spread when cleaning cloths are a) re-used on
surfaces, b) when little contact time between a surface and the applied disinfectant,
and c¢) when surface are casually sprayed and wiped instead of being aggressively
scrubbed. VRE appears to be particularly efficient at surviving successive
disinfection, regimes, even so-called “double bleach-based cleaning”.
Disinfectants can be effective if hospital surfaces are scrubbed daily and when this
Is associated with a hand cleaning programme. The surface screening of cultures
has also proved effective, as has the use of 5% sodium hypochlorite to clean all
surfaces at least three times daily. Both MRSA and VRE can survive for long
periods which presents an obvious risk in relation to the movement of patients into
rooms which have been previously occupied by infected patients.

Hospital sinks are an obvious source of pathogenic bacteria, with antibiotic
resistant Klebsiella pneumoniae strains showing particularly extended survival
within plumbing thereby, in extreme cases, necessitating the replacement of sinks

and related pipe-work. Pathogen survival is also linked to biofilms adhering to
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surfaces on sinks and associated plumbing and unfortunately the use of chlorine-
containing products is often ineffective and even prolonged use fails to destroy all
biofilms thereby necessitating the physical disruption of any biofilm which is

found to be growing in contaminated plumbing systems.

2.13.1 Antimicrobial surfaces

Some high-tech solutions are currently available to control surface pathogen
contamination, by so-called, “self-sanitizing surfaces” which include hard metals
(e.g. copper and silver) and novel materials such as light-activated titanium
dioxide-containing surfaces which prevent the accumulation of surface microbes
(Dancer, 2014). Several types of antimicrobial surfaces including antiadhesive
coatings, and antimicrobial coatings exist including Triclosan (Microban
triclosan): which is used on surfaces and in many antibacterial liquid and bar soaps
and 30% of bar soaps, although evidence for resistance is developing. Silver:
Silver ions (Ag™) bind to thiol (—SH) groups in microbial enzymes and proteins
and lead to microbial-cell inactivation; such coatings are not, however,
permanently active and resistance can develop (Dancer, 2014). Copper: Copper
(as will be discussed below) is also toxic to pathogens and coatings can be used to
reduce microbial contamination. Polycationic antimicrobial surfaces: these are
surfaces which are treated with hydrophobic, negatively charged poly-cations
which kill bacteria by bringing about physical damage to the cell-envelope. Light-

activated antimicrobial surfaces: These produce unselective, reactive radicals
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which kill a range of microorganism and reduce the chances of resistance
developing. Two types are available, the first is based on a photosensitizer
immobilized within a coating, while the second is a coating which contains a

titanium dioxide (Ti0O;)-based catalyst (Dancer, 2014).
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CHAPTER 3
STUDIES ON SURVIVAL OF BACTERIA ON VARIOUS SURFACES

3.1 Studies on the survival of bacteria on smooth and rough unglazed ceramic

tiles under ambient conditions
3.1.1 Introduction

Ceramic tiles are frequently used in the built environment, notably in hospitals
and provide an obvious survival environment for potentially pathogenic
microorganisms. Ceramic tiles are widely used in domestic and health care
settings. They are obviously advantageous in being durable, water repellent, easy
to keep clean, and are readily exposed to bacteria-killing sunlight. The grouting
between tiles may however, act as a reservoir for microbes, including pathogens.
Tile surfaces differ, between smooth and rough. Logically, one would assume that
rough, unglazed tiles would provide a more suitable environment for microbes and
as a result, these are generally preferred for use in health-care settings. The aim of
this work was to determine the survival (in the ambient environment) of a variety

of bacteria on smooth (glazed) and rough (unglazed) tiles.

3.1.2 Materials and Methods
Ceramic tiles having either smooth or rough surfaces (9 cm?) were firstly sterilized
by autoclaving (Figure3.1). The test bacteria were then grown on Nutrient Agar

medium as a pure culture, while yeasts (Candida albicans and C. rugosa were
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grown on Sabouraud Dextrose agar). Bacterial and yeast suspensions from
colonies were prepared in sterile saline equal to McFarland 0.5 turbidity (the
density of a bacterial suspension equal 1.5x 102 colony forming units CFU/ml).
The tiles were inoculated by placing on their uppermost chosen surface
approximately 10 microliters of either a bacterial or yeast suspension, which was
allowed to outspread and dry under sterile conditions and left at room temperature
(18-23°C). The tiles were transferred to sterile Falcon tubes containing sterile
water and serial dilution counts were made.

In the second series of experiments, the tiles were inoculated with Candia rugosa
and at the end of the same exposure period were washed and serial dilution plated

onto Sabouraud Dextrose agar.

A B

Figure 3.1: The two types of ceramic tiles used: A) smooth ceramic tile, B) rough

ceramic tile.
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3.1.3. Results

3.1.3.1 Bacterial survival on ceramic tiles

Figure (3.2) shows the number of S. aureus and E. coli bacteria isolated from the
two tile types. Numbers of S. aureus on the rough tiles increased over the
incubation period, while number on the smooth tiles decreased. In both cases
however, bacteria were still present after 65h. In the case of E. coli, the number
decreased over the incubation period, while there was a slight increase in the
numbers of bacteria on smooth tiles (Figure 3.3). The results show that both S.
aureus and E. coli can survive on both tile types over a 65 h period, a finding
which is obviously relevant to pathogen survival and transfer in healthcare
settings. Staphylococci are among the most resistant non-spore forming bacteria,
and they can survive at various environmental conditions. They can be cultured
from dried clinical material after several months. Yazgi et al. (2009) found that S.
aureus survived on laminate for 75.4 days and inox sheet for 68.2 days, whereas
these survival days were 73.8 days on ceramic tiles and 63.4 days on vinyl
flooring. The length of survival of these organisms on the various materials may
have significance for infection control in hospitals. For example, the ceramic tiles
tested in this study are the material used for floors and walls of hospitals that are
handled by both patients and staff when they are touched or cleaned.
Staphylococci and E. coli survived for days on this covering materials, suggesting

that they could act as reservoirs for such pathogenic bacteria.
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Figure 3.2: Survival of S. aureus on ceramic tiles during 65h.
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Figure 3.3: Survival of E. coli on ceramic tiles during 65h.
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3.1.3.2 Yeast survival on ceramic tiles

The results (Figure 3.4) show that Candida rugosa survived for a period of 72h on
both smooth and rough tiles with numbers generally increasing for 53-56h when
they declined rapidly but the yeast was still present in a viable state after 72h.The
yeast is associated with nosocomial infections in patients. Where comparisons are
possible for the yeast data, this result agrees with Traoré et al. (2002) who found
C. albicans and C. parapsilosis remained viable for at least 3 and 14 days when
dried on surfaces materials.The results of the ability of C. albicans and C.
parapsilosis to survive on glass and metal carriers over a 14-day period are
summarized in a study by Traoré et al. (2002). Candida parapsilosis was found to
survive much better than C. albicans on both types of non-porous surface. Also, C.
albicans was undetectable at the end of the third day, while C. parapsilosis
remained detectable even after 14 days under ambient conditions. There was a
significant difference between the survival of C. parapsilosis and C. albicans after
14 days on glass carriers and stainless steel carriers. These results indicate that
ceramic tiles play a role as reservoirs or vectors for fungi because those tested
generally remained viable on these surfaces for many days. In this age of
increasing antifungal resistance, these survival data indicate that the appropriate
disinfection of the environment and control procedures should be used to control

infections in hospitals.
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Figure 3.4: Survival of Candida rugosa on ceramic tiles.

3.1.3.4 Discussion

The most important factor in transmission of microorganisms in the environment
is the ability of microorganisms to survive on environmental surfaces. The
contamination and colonization of surfaces is important in relation to the
transmission of nosocomial infections pathogens, such as methicillin-resistant S.
aureus and vancomycin resistant Enterococci (VRE). For example, a range of
floor covering materials are used in intensive care units, operating rooms, clinics,
and laboratories of hospitals due to which influence the rate of microbial survival
and as a result, need to be carefully chosen in order to minimize microbial
colonization and survival. The preferred materials are smooth-surfaced and

include ceramic tiles, laminates, inox sheets, and vinyl which are easy to disinfect
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during cleaning. Neely and Maley (2000) studied the survival of several clinical
and environmental staphylococci and enterococci on fabrics and plastic that are
used in hospitals. They found that the survival period of S. aureus was more than
90 days on various surfaces, whereas it was 18 to more than 80 days for
enterococci. It is clear from the results for both tiles and the study discussed in this
Thesis that covering materials have a significant influence on the survival periods
of bacteria. The Thesis results show that ceramic tiles play a role as reservoirs or
vectors for the yeast, C. rugose, because this organism generally remained viable
on these surfaces for many days. Strategies to reduce the rates of nosocomial
infection with these pathogens should conform to established guidelines, with an
emphasis on thorough environmental cleaning and use of Environmental

Protection Agency—approved detergent-disinfectants.

3.1.4 Discussion

Bacterial and yeast survival was tested on both smooth and rough ceramic tiles.
The results show that ceramic tiles provide reservoirs for microbes because the
tested species generally remained viable on these surfaces for a number of days;
the length of survival on both smooth and rough ceramic tiles being related to both
the genus and the species. Clearly cleaning strategies aimed at maintaining low
pathogen populations on hospital tiles, whether rough or smooth need to take such

apparently anomalous findings into consideration.
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3.2. Studies on the survival of bacteria on toothbrushes under ambient

conditions
3.2.1 Introduction

The environment of the toothbrush is affected by many conditions whether it is the
architecture of the toothbrush itself regarding bristles or by adjusting the pH level.
These conditions alter the population of bacteria on the toothbrush. While the
toothbrush is not the ideal niche for a microbe, the toothbrush is capable of

supporting microbial life (Downes et al., 2008).

3.2.2 Materials and methods

3.2.2.1 Bacterial survival on toothbrushes during a month

The new toothbrushes were prepared and were sterilized by 10% ethanol spray.
The strains of the test bacteria were grown on the Nutrient Agar medium as a pure
culture. Bacterial suspensions from the colonies were prepared in sterile saline
equal to McFarland 0.5 turbidity. The toothbrushes were contaminated by placing
on them on approximately 10 microliter volume of the bacterial suspension, and
the inoculum allowed to outspread and dry itself under sterile conditions. Then the
toothbrushes were kept at room temperature (18-23°C) (Figure 3.5). Beginning
from the third day, toothbrushes were taken and placed in a sterile Falcon tubes
contained sterile water. The numbers of viable organisms in the resultant

suspension were determined by serial dilution and plating on to Nutrient Agar. The
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step was repeated after 5, 15, and 20 days and then the plates were incubated at

37°C for 48 h.

Figure 3.5: New toothbrushes inoculated with the bacterial suspension of

S. aureus and E. coli.

3.2.3. Results and discussion

Numbers of inoculated S. aureus and E. coli on toothbrushes decreased after 5
days of storage (Figure 3.6 A, B) and then numbers remained constant (except for
small increase in numbers of S. aureus at 37 days. Escherichia coli also survived

for 5 days on tested toothbrushes.
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Figure 3.6: Population density of Staphyolcoccus aureus (A) and E. coli (B) when

inoculated onto toothbrushes (analysis of variance).

* All values after 5 days were significantly different from control (p=0.05)
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3.2.4 Discussion

The aim of this study was to compare bacterial survival on new conventional
toothbrushes in the laboratory. The survival times of Staphylococcus aureus and E.
coli were compared on toothbrushes stored in the laboratory. Toothbrushes can
become contaminated through contact with the environment, and bacterial survival
is affected by toothbrush storage containers. Dayoub et al. (1977) found that
toothbrushes placed in closed containers and exposure to contaminated surfaces
give higher bacterial counts than those left open to air. Mehta et al. (1990) found
that the use of a cap for toothbrush storage increased bacteria survival. Increased
humidity in the environment increases bacterial survival on toothbrushes and
bacteria can survive for more than 24 hours in the presence of moisture. The
persistence of viable Staphylococci on a drying toothbrush in the humid
atmosphere of a toothbrush holder is not surprising; interventions such as
chlorhexidine, toothpaste, mouthwash, and ultraviolet sanitizers cab however,
reduce bacterial survival (Downes et al., 2008).

Although sterile at birth, a great variety of microbes develops during the first
day of life, including: Streptococcus, Staphylococcus, Neisseria, Candida,
Lactobacillus, Veillonella and coliforms (McCarthy et al., 1965; Socransky and
Manganiello, 1971). Mutans Streptococci (MS), which is the primary etiological
agent of human dental decay, is however, only found following dental eruption
because it needs a hard surface on which to develop. Catalanotto (1975), Fujiwara

(1991), Glass, (1992) and Glass and Lare (1996) showed that toothbrushes are
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particularly relevant to the transmission of pathogens amongst
immunocompromised patients, including coliforms picked up from the bathroom
environment (Verran, 1996). While it is of course unlikely that toothbrushes will
be intentionally shared amongst families and individual patients in hospitals, the
potential still remains for accidental contamination-transfer. More importantly
perhaps, is the fact that pathogens can re-infect patients from toothbrushes at the
initial point when they are first immunocompromised and recycle pathogens,
including MRSA. Toothbrushes are often exposed to sunlight and nearly always to
drying —wetting cycles, all of which can reduce survivability. As a result,
toothbrushes rapidly become contaminated with oral microbes, including caries
causing pathogens like Streptococcus mutans, and opportunistic yeast pathogens
like Candida albicans (Sammons et al., 2004). Additionally, organisms not
usually considered to be components of the oral microflora can frequently be
isolated from toothbrushes, including Enterobacteria and pseudomonads.
Toothbrushes can therefore be seen as a potential source of both oral and systemic
infection and re-infection (Sammons et al., 2004), particularly in
immunocompromised patients and such organisms may also cause worrying
medical problems in pregnant women (Bunete et al., 2000). The aim of the work
described in this section was to therefore to determine if household toothbrushes

are contaminated with bacteria.
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3.3 Influence of copper and plastic surfaces on the survival of bacteria in

relation to the health care environment

3.3.1 Introduction

Metallic copper (Cu) surfaces have antimicrobial properties against a variety of
different microorganisms and copper touch surfaces are likely to be increasingly
used in public places including hospitals (Espirito Santo et al., 2011). In recent
hospital trials, non-Cu surfaces in frequent contact with both patients and staff
were replaced with their Cu equivalents. The use of metallic Cu resulted in
diminishing bacterial surface-loads of up to 90% as compared to no-copper
controls (Espirito Santo et al., 2011). Molecular mechanisms that result in rapid
Killing of Cu surface-exposed bacteria and yeasts were studied and shown to result
from a sharp shock of extreme and immediate Cu-ion overload combined with
severe membrane and cell envelope damage, although similar low mutation rates
were observed in cells obtained from both Cu and control surfaces (Espirito Santo

et al., 2008; Quaranta et al., 2011).

Mehtar et al., (2008) conducted studies in which cells in buffer were applied to
copper surfaces, incubated under ambient conditions, and were seen to be killed
within hours, thereby mimicking contact of microbes to dry copper touch surfaces.
Under such conditions, most microbes were found to be killed within minutes.
Quaranta et al. (2011) found that copper ions are released from metallic copper

upon contact with cells, a process which undoubtedly contributes to contact-
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mediated killing. Extracellular supplementation with substances which are
protective against oxidative stress (e.g. Catalase, superoxide dismutase, or
mannitol, a hydroxyl radical quencher) increased the time needed to kill copper
surface-exposed E. coli cells, indicating a role for this process in Cu-mediated

killing.
3.3.2 Materials and Methods
Survival of bacteria on the surfaces of copper and plastic plumbing surfaces

The antibacterial activity of copper surfaces was determined by overlying
suspensions of Staphylococcus aureus and Escherichia coli on copper surfaces.
Two copper items were used; a copper pipe push-fit elbow 15mm, a copper pipe
compression stop end, 15 mm and (as controls) a plastic pipe connector 22mm (all
obtained locally from Wickes Building Supplies Ltd) (Figure 3.7). All copper
pipes were sterilized by autoclaving (120°C for 20 min), while the plastic pipes
were sterilized using a 10% ethanol spray. Bacterial suspensions from colonies
were prepared in sterile saline equal to McFarland 0.5 turbidity. The pipes were
contaminated by transferring a 10 microliter volume of the bacterial suspension,
and the inoculum was allowed to out-spread and dry itself under sterile conditions.
The experiments were performed at 18-23°C and each assay was carried out in
duplicate. Results were calculated after 20 days. The numbers of viable organisms
in the suspension were determined by serial dilution and plating on to Nutrient

Agar plates; the plates being incubated at 37°C for 48h.
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Figure 3.7: Copper and plastic pipes used to evaluate the antibacterial activity of

copper and plastic surfaces.
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3.3.3 Results

S. aureus

E. coli

Control

Figure 3.8: S. aureus and E. coli inoculated onto copper and plastic pipes.
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Although copper and brass are traditionally used by UK plumbers for water pipes.
in both hospitals and homes, they are gradually being replaced by plastic piping. It
was of interest therefore to determine the survival of bacteria on both types of
these surfaces. Copper is well known to be an antibacterial, and its use in medical
environments is likely to lead to the continuous reduction of environmental
microbial contamination, including MRSA. In viability assays, low counts of
Staphylococcus aureus were seen on copper surfaces, as compared with those
obtained on the plastic, control surfaces (Figure 3.8). The number of bacteria
isolated from the plastic surfaces was consistently higher than the number isolated
from copper surfaces. The survival rate of bacteria on the copper surfaces was low
and none of the inoculated bacteria survived after 20 days of exposure. These
results are similar to those found by Noyce et al. (2006) for copper, where survival
was significantly lowered, with complete kill of MRSA being achieved after 90
min of exposure. Complete kills were produced on copper for all three strains of
MRSA after 45, 60 and 90 min. The results presented here showed that E. coli
failed to survive on copper pipes. These results are in agreement with those
published by Wilks et al. (2005) who found that no viable Escherichia coli
O157H7 were found on any of the copper pieces which they inoculated, even after
only seventy-five to ninety minutes of exposure. Such results show that copper
surfaces can remove cross contamination of pathogens in both households and

health care settings and the continued replacement of other plumbing materials
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with copper should minimize the risk of the survival and transmission of hospital-

acquired infections.
3.3.4 Discussion

Copper has inadvertently been used as an antimicrobial agent for millennia, but its
mode of action against microbes is still largely unknown. Today, nosocomial
infections are a major health care threat and are responsible for large numbers of
deaths and the resultant additional hospital costs, notably in the United States
(Mehtar et al., 2008). The effectiveness of copper an antimicrobial material is not
restricted to bacteria as it also kills Candida albicans (and other pathogenic yeasts)
which have emerged as important agents of hospital-acquired infections (HAI)
(Mehtar et al., 2008). Numerous studies have focused on the antimicrobial
proprieties of copper (and its alloys) surfaces mainly in relation to the killing
Kinetics of a variety of microbial species exposed to different copper alloys.
However, although it is becoming increasingly clear that metallic copper has
excellent antimicrobial properties the molecular mode of action exerted by copper
surfaces and the sensitivity of various cellular targets to its action are still largely
unknown (Quaranta et al., 2011). Studies have suggested a role for copper in ion
homeostasis a factor in the survival of bacteria on copper surfaces. Cells of
Pseudomonas aeruginosa, Enterococcus hirae, or E. coli which had their copper-
ion defence systems deleted have been shown to die more rapidly than wild-type
cells when exposed on metallic copper, although the survival times of mutants

were not dramatically different from those of wild-type cells (Quaranta et al.,
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2011). Mehtar et al., (2008) reported that the minimum concentration of Cu to be
an effective antimicrobial agent is > 55% for bacteria excluding Mycobacterium
tuberculosis (MTB). Copper and its alloys showed a marked inhibitory effect on
MTB, despite the strains being drug resistant. Growth of both strains showed
inhibition by Cu (88-98% inhibition). The above mentioned work shows that the
incorporation of Cu in healthcare facilities may dramatically help reduce the
environmental microbial burden and act as a useful adjunct to current infection

prevention and control systems.

3.3.4.1 Copper pipes

Although copper is a nutrient, when present in large amounts it becomes highly
toxic is to organisms including hospital pathogens like MRSA. This effect is due
to its ability to bring about the rapid fragmentation of a cell’s DNA which leads to
death; as a result, it is an effective biocide (Warnes et al., 2010). As a result, it is
obvious that, wherever possible, plumbing materials in health care settings should
be made of copper. As we have seen, hand to hand transfer is the most important
means by which microbes, including pathogens, are spread in hospitals. More
generalized microbial contamination of the hospital environment also takes place
(Noyce et al., 2006) with the result that inanimate surfaces can act as a source of
nosocomial infections largely because most Gram-positive and Gram-negative
bacteria are able to survive for months on dry surfaces (Hota, 2004), and the main
factors influencing the survival of microbes on dry surfaces include exposure to

sunlight, humidity, and temperature (Kramer et al., 2006).
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Recently, considerable attention has been focused on revaluating metallic
copper as a biocide for use in killing bacteria on so-called “touch surfaces”, which
include door handles, bathroom materials, and metallic bed rails (Grass et al.,
2011). Weaver et al. (2010), for example, evaluated copper, as an alternative to
alumium, as an antimicrobial surface for use in air-conditioning systems and this

showed increased pathogen-killing by the former.

The copper content in copper alloys varies from 60% to 99.9%, and initial studies
have shown that the survival rates of E. coli O157 vary considerably depending on
the type of alloy used relative to its copper content (Noyce et al., 2006). These
authors noted a gene-mediated response in P. aeruginosa to survival on copper
alloys and in E. coli and E. faecium strains increased resistance to copper ions was
due to the presence of additional plasmid-borne copper resistance genes. It was
noted that the greatest differences in survival rates were related to moisture
content in the sample, the type of medium the bacteria were suspended in, and
whether it was a Gram-negative or a Gram-positive bacterium. Since copper ion
toxicity had been reported previously as a possible driving force in the contact-
Killing of E. coli on copper alloys (Espirito Santo et al., 2008), an experiment was
designed to block copper ions released from the copper surface by applying a
corrosion inhibitor which would consequently prevent copper ions from entering
the bacteria. This was correlated to electrochemical measurements and calculated

concentrations of copper released from the surface, and an inverse relationship
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was shown between the copper ion concentration released from the surface and
survival rates of copper ion-resistant E. coli. Subsequently it has been shown that
bacterial cells very quickly take up copper ions when exposed to copper surfaces
which results in rapid cell death presumably related to increased oxidative stress
(Grass et al., 2010; Espirito Santo et al., 2011). Copper surfaces are now being
tested in hospitals where their efficacy is compared to stainless steel touch
surfaces for long term observation, isolation, and characterization of surviving
microbes. However, bacteria will continue to acquire resistance and will continue
to proliferate in nature due to pollution -exposure. Here copper resistance can be
quite useful, such as in the bioremediation of copper mining wastes (Grass et al.,

2011).
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CHAPTER 4

ISOLATION OF BACTERIA FROM USED TOOTHBRUSHES AND
DETERMINATION OF THE ANTI BACTERIAL POTENTIAL OF

TOOTHPASTES

4.1.1 Introduction

The oral cavity can be colonized by more than 700 microbial species, including
fungi, viruses and a variety of unclassified microorganisms, most being
commensal species that are beneficial for oral health. However, some are
pathogens and can overcome the host responses and cause serious oral diseases.

The oral microflora can be divided into two groups:

Saprophytes: These are the permanent microflora of the oral cavity whose
presence is needed for the normal functioning of the dental system, as well as the
body in general. The saprophytic microflora affects the conditions of the local
immune system, prevents the development of pathological conditions and supports
the overall bacterial balance.

Pathogenic Microflora: These affect the organs and tissues of the mouth and
entire body and bring about the emergence and development of a variety of
diseases. This microflora ideally should not be present, or present in very low
numbers that fail to substantially affect the oral cavity and the body in general

(Otoikhian and Okoror, 2012).
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An overload of pathogens in the oral microflora can result in caries,
periodontitis and stomatitis, which are the most common oral microbial infections
in humans. Streptococcus spp. and Actinomyces spp. are particularly common
colonizers and cause supragingival plague during the first stage of biofilm
formation (Nascimento et al., 2015). They also increase the acidity of the oral
biofilm and thereby help to develop their cariogenic potential. After biofilm
maturation, anaerobic and proteolytic bacteria, notably Porphyromonas gingivalis,
Tannerella forsythia, Treponema denticola and Fusobacterium spp. are found to

dominate the subgingival biofilm (Nascimento et al., 2015).

Bacterial proteases and metabolic products often induce host responses like
inflammation and immunoreactions which result in periodontitis/peri-implantitis.
Candida spp. are the most common fungi in the oral cavity and often lead to
denture stomatitis commonly isolated from infected root canals; additionally, they
can act as opportunists in the formation of periodontal and peri-implantar lesions

(Nascimento et al., 2015).

Toothbrushes generally become highly contaminated with microorganisms which
may arise from the oral cavity and from the environment in which toothbrushes are
stored. As a result, toothbrushes may play a significant role in disease transmission
and lead to an increase in infection risk (Frazelle and Munro, 2012). They act as a
reservoir for microorganisms in both healthy and ill adults and contamination and
survival of infectious organisms may occur on both animate and inanimate objects.

Contamination of toothbrushes occurs after first use and increases with repeated
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use and they can become contaminated from a variety of routes including: the oral
cavity, environment, hands, aerosol contamination, and storage containers.
Bacteria may become attached to and accumulate and survive on toothbrushes
which may transmit individual disease causing organisms (Frazelle and Munro,

2012).

There is a clear correlation between contaminated toothbrushes and the presence
of diseases (Glass and Lare, 1986), and changing a toothbrush regularly has been
linked to the elimination of symptoms and disease regardless of its nature.
Moisture is an obvious factor in promoting the survival of bacteria on toothbrushes

and immunocompromised patients are at particular risk from their use.

4.1.2. Materials and Methods

Fifty toothbrushes were collected from volunteers aged 5 to 45 years. The
toothbrushes were transported to the laboratory in a sterile polythene bag sealed
with a rubber band. Brushes were processed within 12h by a method modified
from that described by Sammons et al. (2004). The handle was cut off using a
rotary saw and the head of the brush was retained in the bag to avoid
contamination. Each brush head was then subjected to soaking in 10 ml of sterile
water, for 20 min, followed by vigorous vortex mixing for 1 min and manual
swabbing to dislodge persistently adherent bacteria. The resulting bacterial

suspension was serially diluted and 0.1 ml aliquots plated onto nutrient agar to
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select for bacteria. Plates were incubated aerobically at 37°C for 24-48 h. Total

viable counts were estimated from the numbers of colonies on nutrient agar plates.
Colony colour, morphology and haemolysis were recorded and Gram’s stain was
performed on a representative of each colony morphotype. Extraction of genomic
DNA was by using KeyPrep bacterial DNA extraction kit supplied by
ANACHEM. Test sample preparation for PCR, DNA quantification, polymerase
chain reaction (PCR), agarose gel electrophoresis and phylogenetic analysis, has

been explained above.

4.1.3. Results

1) Isolation of bacteria from various used manual toothbrushes by cultivation
on Nutrient Agar medium

Bacteria were cultured using Nutrient Agar after isolation from used toothbrushes.
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Table 4.1: Bacteria isolated from various used toothbrushes.

Representative Sequence NBCI (Accession
Closest matches identification
sequence identity number)

1TB Roseomonas mucosa 99% KF247232.1

2TB Stenotrophomonas maltophilia 99% LN890169.1

3TB Pseudomonas aeruginosa 99% KR815846.1

5TB Leclercia adecarboxylata 99% KT899848.1

6TB Enterobacter asburiae 99% EU239468.1
Candidatus Roseomonas

7TB 99% KT321690.1
massiliae

8TB Pseudomonas parafulva 99% KT758848.1

9TB Bacillus licheniformis 99% KU314515.1

11 TB Pseudomonas aeruginosa 99% KF680991.1

13TB Agrobacterium larrymooreli 99% EF178437.1

15TB Pantoea septica 99% KF475883.1
Stenotrophomomnas

16 TB 99% KP050794.1
rhizophila

18 TB Citrobacter freundii 87% CP007557
Pseudomonas

20 TB 99% EU373369.1
frederiksbergensis
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2) Light microscope images.

The isolates were examined under a light microscope after the bacteria were

identified. (Figure 4.1)

Roseomonas mucosa KF247232.1
Gram stained. Magnification: 100x.

Stenotrophomonas maltophilia LN890169.1
Gram stained. Magnification: 100x.
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Pseudomonas aeruginosa KR815846.1
Gram stained. Magnification: 100x.

Leclercia adecarboxylata KT899848.1
Gram stained. Magnification: 100x.

Enterobacter asburiae EU239468.1
Gram stained. Magnification: 100x.
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Candidatus roseomonas massiliae KT321690.1
Gram stained. Magnification: 100x.

Pseudomonas parafulva KT758848.1
Gram stained. Magnification: 100x.

y,)\‘%
{
P
hl %’
6
Wh \
L
.
%

Bacillus licheniformis Ku314515.1
Gram stained. Magnification: 100x.
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Pseudomonas aeruginosa KF680991.1
Gram stained. Magnification: 100x.

Agrobacterium larrymoorei EF178437.1
Gram stained. Magnification: 100x.

Pantoea septica KF475883.1

Gram stained. Magnification: 100x.
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Stenotrophomomans rhizophila KP050794.1
Gram stained. Magnification: 100x.

Citrobacter freundii KP050794.1
Gram stained. Magnification: 100x.

Pseudomonas frederiksbergensis EU373369.1
Gram stained. Magnification: 100x.
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Figure 4.1: Nutrient Agar plates showing cultured bacteria isolated from various
used toothbrushes, and also microscopy images showing the bacteria under the

light microscope.

Enterobacter asburiae

This bacterium is Gram-negative, non-motile and known to cause necrotizing
fasciitis and pneumonia. Some E. asburiae isolates are identified as human
pathogens which are an opportunistic pathogen and causes different human
diseases such as community-acquired pneumonia, soft tissue infections, wound

infection and other infections (Brenner et al.,1986).

Pseudomonas aeruginosa

Pseudomonas spp., notably P. aeruginosa, act as opportunistic pathogens
particularly of the lower respiratory tract, bloodstream, and urinary tract amongst
patients in intensive care units or which are immunocompromised. It is often
isolated from moist areas within health care environments, such as taps, toilets,
showers, respiratory equipment, and cleaning solutions. Skin, throat, and faecal

carriage amongst healthy individuals have also been reported (Liu, 2011).

Pseudomonas parafulva

It is a Gram-negative environmental bacterium, frequently isolated from rice
paddies. Colonies on nutrient agar were smooth, entire, and flat to convex and had
a water-insoluble yellow pigment after an incubation of 24h at 35°C. This

bacterium rarely causes acute meningitis (Ramirez et al., 2010).
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Pseudomonas frederiksbergensis
This bacterium is an environmental organism of no known pathogenicity.
Roseomonas mucosa

Roseomonas species are a recently typified group of pink, slimy, waterborne,
Gram-negative coccobacilli. They typically cause fever associated with persistent
catheter colonization, and R. mucosa has been isolated from various clinical
samples, including blood samples, samples obtained from wounds, and samples

obtained from the aquatic environment (Bard et al., 2010).

Stenotrophomomas maltophilia

This bacterium frequently colonizes damp surfaces such as tubes used

in mechanical ventilation, endoscopes, indwelling urinary and suction catheters. In
immunocompetent patients, S. maltophilia is a relatively rare cause

of pneumonia, urinary tract infection, or bloodstream infection; however, is a
growing source of latent pulmonary infections. S. maltophilia colonization of

with cystic fibrosis patients has been seen to be increasing (Brooke, 2012).

Stenotrophomomas rhizophilia

This is a soil and rhizosphere organism of no known pathogenicity. Cells are

straight or slightly curved yellowish rods. Strains are plant associated and isolated
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from the rhizosphere of oilseed rape and from the rhizosphere and tubers of potato

(Wolf et al., 2002).

Leclercia adecarboylata

L. adecarboxylata is a motile, Gram-negative rod. It is considered as the sole
pathogen causing infection in an immunocompromised woman (Hess et al, 2008).
It is considered as normal flora in the gut of animals and it has been isolated from
human stools, from the skin of an asymptomatic blood donor and from a variety of
environmental sources and drinking water. L. adecarboxylata have the ability to
infect a variety of bodily fluids; it has been cultured from blood, sputum,
peritoneal fluid, urine, synovial fluid, gallbladder tissue, cardiac valve tissue and
wounds often as a part of mixed microbial growth in immunocompetent hosts

(Tam and Nayak, 2012).

Agrobacterium larrymoorei

This is a soil organism of no known pathogenicity.

Citrobacter freundii

Citrobacter freundii is a Gram-negative, motile, facultative anaerobic bacterium
that appear as rods or coccobacilli. C. freundii is often the cause of significant
opportunistic infections. Also, it has been associated with neonatal meningitis and

brain abscesses and with nosocomial infections in the respiratory tract and causes
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pancreatic pseudocyst after an acute necrotizing pancreatitis (Badger et al., 1999).
It has been distributed in water, soil, food and the intestinal tract of humans.
Urinary tract infections (UTIs) caused by Citrobacter species have been described

in bacterial urine isolates in adults (Metri et al., 2013).
Candidatus roseomonas massiliae

This is an organism of no known pathogenicity.

Pantoea septica

Cells are Gram-negative, motile by peritrichous flagella. Pantoea species are
recovered from humans and are opportunist pathogens associated with
contaminated catheters and penetrating trauma. Pantoea septica referring to the

septicaemia outbreak associated with these strains (Brady et al., 2010).

4.1.4 Discussion
Tooth brushes can be heavily infected with microorganisms, especially
Streptococci, within a day’s use and a lack of toothbrush disinfection and care
promotes the spread of such pathogens, thereby causing inflammation of the oral
tissues (Badger et al., 1999).

Out of the fifty toothbrushes used for this study, none was found to be
uncontaminated with bacteria. Pseudomonas species were found on four of the

fifty toothbrushes, Stenotrophomomnas sp. and Bacillus sp. were found also. A
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wide variety of bacteria belonging to different species were isolated from the
investigated toothbrushes (Table 4.1).

Contaminated toothbrushes are recognized as a mode for microbial transport, and
growth, and can result in the reinfection of a person with pathogenic bacteria or
environmental microorganisms. The head area of tooth brush is prone to heavy
contamination as fluids and food particles can be drawn by capillary action into
the spaces between tufts, a process which may lead to bacterial growth (Frazelle

and Munro, 2012).

4.2. Scanning electron microscope studies of the surface of a used toothbrush

4.2.1 Materials and Methods

Scanning electron microscope studies were conducted on the surface of bristles of
tooth brushes undergoing normal use. A toothbrush used by the same individual
for 6 weeks (alternating night and morning) was processed for scanning electron
microscopy (SEM). Bacteria were fixed by immersing the brush head in 2.5%
glutaraldehyde in 0.1 M sodium cacodylate buffer, pH7.3, for 60min. Brushes
were rinsed in the same buffer, dehydrated in ethanol and critical point dried using
liquid CO,. A segment of brush head with one row of bristles was cut using a
rotary saw, mounted on aluminium stubs, gold sputter coated and examined using
a JEOL JSM-5300Iv scanning electron microscope at an accelerating voltage of

10-30 kV (Sammons et al., 2004).
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4.2.2 Results and Discussion

Scanning electron microscopy of biofilms on toothbrushes used for approximately
3 months showed collections of cocci and the development of biofilms on the
heads and bristles of both (Figure 4.2). The bristles were rough, providing ample
sites for trapping organisms. Examination of a brush that had been used for more
than 3 months revealed a biofilm on the brush head. The biofilm showed on the
surface of the head to be made up of a compacted community of microorganisms,
including cocci, bacilli and filamentous organisms, together with cellular and other

debris.

SEM is showed biofilms on the heads and bristles of both conventional brushes,
showing that bacteria colonized and grew on them. The rough surfaces of the
bristles provide ideal sites for the entrapment of microorganisms and later
development of biofilms, whilst nutrients will tend to accumulate at the base of the
bristles thereby favouring the development of biofilms. Most dental practitioners
recommend that brushes be changed after 2-3 months and following any bout of
iliness. The example shown here, of a brush that had been used in excess of five
months, showed that after such a long period of use, extensive biofilms consisting
of mixed communities of organisms developed at the base of the bristles and
extended into the head of the brush. This process which could lead to the
formation of a reservoir of organisms which can act as a potential source of
infection for any vulnerable patient (notably where immunocompromised) or act

as a source of cross-infection.
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Figure (4.2): Scanning electron microscopy of toothbrush biofilms on antibacterial
brushes used for approximately 3 months. Top left) showing debris and cocci
bacteria 8000 x, bar represents 2um; top right) showing debris and biofilm;
bottom left) image of tip of bristle, showing indentations and crevasses 500 x, bar
represents 50 um; bottom right) cocci embedded in the biofilm, 4000 x bar

represents 5 pm.
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4.3. Effect of toothpastes on the bacterial growth

4.3.1 Introduction
Standard toothpastes are usually made up of a mix of fluoride and detergents both
of which are generally thought to improve biofilm-control. Surprisingly, however,
many toothpaste-based antimicrobials have yet to be effectively tested or proven to
work in the oral environment.
Fluoride, in marketed dentifrice is usually comprised of sodium fluoride (NaF)
which is a widely recognized anti-caries agent and NaF-containing oral hygiene
products which significantly reduce dental caries (Barboza-Silva et al., 2005).
Fluoride inhibits a variety of bacterial processes which are meditated by enzyme
binding (Barboza-Silva et al., 2005). The main urease producers are A. naeslundii
and Staphylococcus epidermidis while S. epidermidis is often the most ureolytically
active organism present in plaque. Fluoride directly inhibits bacterial ureases
(Barboza-Silva et al., 2005), while chlorhexidine is bacteriostatic and bactericidal
against both Gram-positive and Gram-negative microbes (based on its ability to
damage cytoplasmic membranes and disrupt cell membrane integrity). Microbial
contamination can be effectively removed by immersing them on chlorhexidine
overnight.
4.3.2. Materials and Methods
In order to determine the antibacterial effect of toothpastes (fluoride and
chlorhexidine toothpastes) a toothpaste agar was used containing 100 ml

bacteriological agar and 4 g of a proprietary toothpaste in 9 laboratory bottles. The
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basal medium used for isolation and growth for bacteria was bacteriological agar
which is composed of (g/l): 70% agarose and 30% agaropectin, final pH 5.7-7.0 at
33-36°C. Suspend 23 g of bacteriological agar in 1000 ml of distilled water. The
bacteriological agar was boiled to dissolve the medium completely and sterilized
by autoclaving at 15 Ibs. pressure (121°C) for 15 minutes. The melted agar was
poured in half of Petri plates and left them to be cool and set. For preparation the
toothpaste agar: bacteriological agar 50 ml was dissolved in 9 Duran laboratory
bottles and sterilized by autoclaving, then added 4 gram of Commercial
toothpastes in the bottle (Figure 4.3). The bottles were shacked and vortexed at
low speed until complete mixing was achieved. The mixed toothpaste agar was
poured in the other half of plates and left them to be cool and set. The plates were
streaked by model strains of Staphylococcus aureus and Escherichia coli in both
sides of plates over the medium. All plates were incubated in the 37°C for 18-24
hours. After incubation, an ellipse of inhibition was used to determine the effect of

toothpaste on growth of bacteria.
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Figure 4.3: (left) The commercial toothpastes and (right) chlorhexidine toothpaste

all used to prepare toothpaste agar plates.
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Figure (4.4 A) Half agar plates containing fluoride-containing commercial

toothpastes inoculated with bacteria.
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Figure (4.4 B) Half agar plates containing chlorohexidine commercial toothpastes

inoculated with bacteria.

4.3.3. Results and Discussion

The results showed that the bacteria isolated from toothbrushes can grow on the
agar only side, but no bacteria grew on the toothpaste-containing agar. This result
proves that toothpaste acts as an antibacterial agent and can inhibit bacterial
growth. The main reason for inhibition is the presence in toothpaste of fluoride
which is widely used as an effective anti-caries agent (i.e. antibacterial) agent.
Marquis (1995) showed that fluoride can affect bacterial carbohydrate metabolism
and that it inhibits the functioning of essential bacterial enzymes; it also reduces

the acid tolerance of bacteria and thereby prevents bacteria growth. Fluoridated
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toothpastes showed antibacterial activity against S. mutans and both aerobic and
anaerobic oral flora and also inhibited Streptococci selectively, and inhibited
caries formation by interfering with biofilm development by Streptococci (Randall

et al., 2015).

Chlorhexidine toothpastes also inhibited bacterial growth when added to
toothpaste agar plates. De Rossi et al. (2014), showed that chlorhexidine
toothpastes presented antimicrobial activity against Gram-positive bacteria and
yeasts and that the chlorhexidine molecule has both bactericidal and bacteriostatic
antimicrobial effects on the tooth surface. In the present study, chlorhexidine was
found to be effective in disinfecting contaminated toothbrushes, although in other
studies Listerine was shown to be more effective. The higher efficacy of
chlorhexidine could be due to its extended action-spectrum. It is also relatively
non-toxic, odourless and is a commonly used mouthwash, properties which make
chlorhexidine a good choice for the disinfection of contaminated toothbrushes.

In conclusion, the results presented in this Chapter show that all toothpastes
exhibited effective antimicrobial activity against the tested bacteria and that these
products were able to inhibit the growth of bacteria. In addition, adding
chlorhexidine to dentifrices can result in effective antimicrobial activity against all
the evaluated Gram-positive bacteria and yeasts. However, further studies are
required to evaluate their clinical advantages in the treatment or prevention of

biofilm-mediated diseases.
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4.4 Discussion
Again, the importance of these isolates is not that they are major pathogens, but that
they can infect immunocompromised patients (Ankola et al., 2009). Toothbrushes
get re-contaminated after each use (Frazelle and Muro, 2012) and such re-
contamination of the oral cavity can result from the retention of microorganisms on
toothbrushes (Filho et al., 2000, Karibasappa et al., 2011). Nascimento et al. (2012)
showed that new toothbrushes may often carry bacteria even before their use, since
no regulatory requirement for pre-use sterilization is generally required. This
observation was confirmed in our study, where all (100%) of new tested brushes
were contaminated positive for bacterial growth, a finding which explains the high
incidence of Bacillus cereus and Candida albicans on toothbrushes and oral swabs.
The effectiveness of toothbrushes at cleaning, and bacterial plague removal largely
depends on their abrasive qualities, although some toothpastes also contain
antibacterial agents (which are often general sterilants) such as hexachlorophene.
Toothpastes also contain a combination of fluoride and detergents, compounds
which increase their efficiancy (Davies, 2008; Marsh, 2010; Prasanth, 2011);
triclosan for example, is a low-toxicity, non-ionic, chlorinated bisphenol that is
compatible with toothpaste additives like fluoride and surfactants, and it enhances
the inhibition of cyclooxygenase/lipoxygenase pathways and also exhibits anti-
inflammatory properties (Davies, 2008; Davies et al., 2010). Chlorhexidine is
usually regard as the most effective antimicrobial agent for use in dentistry (Jones,

1997; Twetman, 2004). Its effectiveness is due to the dicationic nature of the
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chlorhexidine molecule, which leaves a lasting antimicrobial effect on the tooth
surface (Twetman, 2004). Compounds derived from plants also have useful
antimicrobial properties which are relevant to toothpaste use (Verkaik, 2011,
Pannuti, 2003). A toothpaste called Parodontax for example, is an herb-based
product which contains sodium bicarbonate and a number of herbal extracts such as
chamomile Echinaceas and Mentha piperita (Panuti, 2003). For obvious reasons,
the use of easily utilizable sugars is avoided as additives to toothpastes, although
carbon substances which can support microbial growth are always present in moist

and dry sputum.

The results presented show that tooth brushes are contaminated with potentially
pathogenic bacteria and that toothpastes act as a microbial nutrient source. As a
result, it is highly desirable that only sterile, one time-use tooth brushes should be
used by immunocompromised patients. Although modern toothpastes are generally
free of readily utilizable sugars, they provide microbial substances in the form of
dried sputum and food particles. The antibacterial effect of toothpastes was
determined using a readily available family and thus the results showed that
pathogenic bacteria failed to grow on bacteriological agar containing toothpastes.
The most likely explanation for the inhibitory effect is that the bacteria were
inhibited by fluorides which are added to toothpastes as anti-carries agents. Some

toothpaste also contains more specific biocides which play a role, alongside
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fluorides in inhibiting potentially pathogenic bacteria by inhibiting carbohydrate

metabolism and inhibiting essential enzymes (Marquis, 1995).
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CHAPTER 5
EFFECTIVENESS OF ANTIBACTERIAL CLOTHS IN INHIBITING THE

GROWTH OF BACTERIA

5.1 Introduction

The silver ion has long been known to be effective in inhibiting or killing a broad
range of microorganisms and silver is increasingly being used to control bacterial
growth in a variety of medical applications, including dental work, catheters, and
in the healing of burn wounds (Jung et al., 2008). Slow-release “nanosilver”
linings are also used in laundry machines, dishwashers, refrigerators, and toilet
seats. The mechanism of the antimicrobial action of the silver ion relates to its
interaction with thiol (sulfhydryl) groups. Amino acids, such as cysteine, and other
compounds containing thiol groups, such as sodium thioglycolate, neutralize the
activity of silver against bacteria (Jung et al., 2008). Silver affects bacterial
enzymes and brings about a marked inhibition of bacterial growth with elemental
silver often being deposited in the vacuole and cell wall as granules. This element
also inhibits cell division, damages the cell envelope, and can denature the
contents of the bacterial cell (Jung et al., 2008). Under the influence of silver ions,
bacterial cells increase in size, and the cytoplasmic membrane, cytoplasmic
contents, and outer cell layers all exhibit structural abnormalities. Finally, silver
ions interact with nucleic acids and interact preferentially with the bases in DNA

rather than with the phosphate groups (Jung et al., 2008).

134



5.2 Materials and Methods
The aim of the following experiments was to determine the effect of antibacterial
e-cloth (EnivroProducts Kent, TN3 8LE) and a control microfiber cleaning cloth

on bacterial contamination (Figure 5.1).

Two types of silver impregnated cloths (antibacterial e-cloth “red colour” and a
non-antibacterial microfiber cleaning cloth “yellow colour”) were applied to
environmental surfaces (desks, air conditioner, windows, medical equipment,
laboratories). Pieces of cloth were moistened with sterile water and wiped firmly
over the entire surfaces. Two approaches were used. In the first method, silver
containing cloths were used for isolation of various bacterial contaminants from
environmental surfaces. Sterile water moistened pieces of cloths were wiped
firmly over the entire surfaces. Half the number of cloth was placed in 50 ml of
Nutrient broth in sterile tubes, and vortexed for one minute and was left in the
shaker for overnight. After 18-24 hours of inoculation, the Nutrient Broth medium
became turbid, the turbidity ensuring the presence of certain bacteria in the
samples. The other half was placed on the surface of nutrient agar plates and the
plates left in the incubator for 18-24 hour. After incubation, the presence or
absence of bacterial growth was noted. For morphological identification of
bacterial colonies, different types of bacterial colonies appeared on the Nutrient
agar plates. Pure colonies of isolates were identified and characterized using
standard microbiological techniques. The second method involved using silver

containing cloths to determine the effect of silver as an antimicrobial on growth of
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bacteria. Sterile water moistened some cloths were placed on the centre of the
medium and streaked with cultures of Staphylococcus aureus and Escherichia coli
(i.e. on both sides adjacent to the cloth). These plates were incubated at 37°C for
18-24 hours. Sterile water moistened cloths were placed on the centre of the
Sabouraud Dextrose agar plates and streaked with cultures of Candida
inconspicua and Candid rugose then incubated at 25°C for 5 days. After

incubation, the size of any resultant inhibition zone was measured.
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Figure 5.1: A) The antibacterial e-cloths and B) non-antibacterial microfiber

cleaning cloths.
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5.3. Results
5.3.1: Isolation of various bacterial contaminants from environmental surfaces

using silver containing cloths on nutrient agar plates and nutrient broth.

Figure 5.2: Bacterial growth around the antibacterial and control cloth pieces after

isolation from different surfaces.
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Figure 5.3: Growth of bacteria in the nutrient broth inoculated with the

antibacterial and control cloths pieces after isolation from different surfaces.
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5.3.2 Examination of the effect of silver as an antimicrobial on growth of bacteria

Figure 5.4: No inhibition zones appeared around the antibacterial cloths and the
control. The bacteria strain used is E. coli; yellow is the control cloth and red is the

tested antibacterial cloth.

Figure 5.5: No inhibition zones appeared around the antibacterial cloths and the
control. The bacteria strain used is S. aureus; yellow is the control cloth and red is

the tested antibacterial cloth.
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5.3.3 Examination of the effect of silver as an antimicrobial on growth of Candida

sp.

Figure 5.6: No inhibition zones appeared around the antibacterial cloths and the
control. The fungal strain used is Candida inconspicua; yellow is the control cloth

and red is the tested antibacterial cloth.

Figure 5.7: No inhibition zones appeared around the antibacterial cloths and the
control. The fungal strain used is Candida rugose; yellow is the control cloth and

red is the tested antibacterial cloth.
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5.4. Discussion

The antibacterial effects of silver containing cloths against bacteria was
determined using two techniques with two types of cloths, one an antibacterial
cloth containing silver and a non-antibacterial cloth as control. The first method
indicated that the growth of bacteria was heavy and there was no effect of silver on
bacteria growth. There was no significant difference between the growth resulting
from cloths containing silver and control cloths. Both showed the same results
(Figure 5.2, 5.3). The bacterial growth was not affected by bactericidal activity
resulting from silver.

The silver impregnated cloth used here was wiped on various surfaces and, not
surprisingly, became contaminated with dust and dirt and, when this was
transferred to growth medium, it supported bacterial growth. The antibacterial
cloth did not prevent the growth of bacteria when incubated adjacent to the
organisms on a solid growth medium. This result is entirely unexpected, since the
cloth used here is marketed as an antibacterial material based on its silver content
and its claimed ability to act as a broad spectrum micro-biocide capable of
inhibiting bacteria and fungi including MRSA, and other antibiotic resistant
species (Gupta and Chauhan, 2016). It is likely that the concentration of silver
present in the cloth is too low to be capable of inhibiting bacteria and it appears
that the antibacterial cloth, used here, would be of little use for controlling

pathogens on surfaces in household and hospital settings.
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The second method showed that no inhibition zones appeared around the
antibacterial cloths, so the growth of bacteria was not affected by the sliver on
cloths as shown in (Fig 5.4 ,5.5). Also, the antibacterial cloth did not prevent the
growth of two yeasts when they were incubated adjacent to the material on a solid
medium (Figure 5.6, 5.7). This result is both surprising and worrying, since it
shows that cloths which are advertised and sold to kill bacteria do not do so. The
result may be due, however, to the fact that heavy bacterial loads were used in this
study. Further work will continue using lower loads.

It is known that the enhanced antibacterial effect of nanoparticles is due to their
large surface to volume ratio, and therefore the smaller the particle, the greater this
effect would be. Yu et al. (2013) reported that nanocomposites of larger sized
AgNPs were much less cytotoxic than the smaller ones, without sacrificing the
antibacterial potency of smaller particles.

The mechanism behind the antimicrobial potency of Ag nanoparticles is still not
clear. It is believed that their antibacterial efficacy could stem from their
absorption by bacterial cells, resulting in the shrinkage of the cytoplasmic
membrane (Pattabi et al., 2013). An alternate mechanism proposes that due to the
interaction of Ag ions with the S-H bonds in proteins, the DNA loses its capacity

to replicate and proteins become deactivated (Pattabi et al., 2013).
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CHAPTER 6

SURVIVAL AND RELEVANT METABOLIC DIVERSITY OF ISOLATES

6.1 Introduction

Bacteria play a major role in the cycling of elements in the outdoor and built
environments, being involved in all of the major cycles, including participating in
transformations of C, N, P, S as well as modifying elements such as copper,
manganese and iron (Killham,1994). The aim of the work reported below was to
determine the ability of some of the bacterial isolates to hydrolyse urea, nitrify,
oxidize reduced form of sulphur, solubilize insoluble phosphate and oxidise
copper and iron sulphides. Some of these transformations are particularly relevant
to healthcare environments, such as the hydrolysis of urea (present in urine) or the
oxidation of copper and iron sulphides which are found in corroded hospital, metal
pipes. Other transformations, such as the formation of thiosulphate may also
enable bacteria to better survive in the medical environment by protecting them
from the toxic effects of, for example, heavy metals, or even possibly biocides.
The following is a brief survey of the transformations which occur in mineral
cycling which are relevant to the work described here. Further details on these
transformations can be found in the following references: Alexander (1977), Maier

et al. (2009), Killham (1994) and Paul and Clark (1989).

Urea hydrolysis: Urea is water soluble and has a high nitrogen content

exceeding that of ammonium nitrate and ammonium sulphate. Microbes secrete
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ureases which converted urea to carbon dioxide and ammonia. A wide range of
bacteria can mediate this process including species of Pseudomonas,

Achromobacter, Bacillus and Micrococcus.

Nitrification: Nitrification is of major importance for the N-cycle in aquatic and
terrestrial environments. It involves the oxidation of ammonium (NH4*) to nitrite
(NOz2) and then nitrite to nitrate (NOz") by chemoautotrophic bacteria and by some
heterotrophic fungi and bacteria, which can also perform these oxidations. Two
kinds of nitrification exist (Killnam, 1994): The first involves the activity of
chemoautotrophic nitrifying bacteria (Nitrosomonas) by which ammonia (NHs) or
ammonium (NH. ™) ions are oxidised to nitrite (NO2"). The second part of the
process involves chemoautotrophic Gram-negative bacteria which oxidize nitrite
(NO2) to nitrate (NOs"). Nitrobacter and some fungi such as species of Penicillium
and most other Deuteromycetes can also perform these oxidations (Maier et al.,

2009).

Sulphur oxidation: Sulphur is an essential element for growth of all organisms,
being a required element for the synthesis of the amino acids, cysteine and
methionine, and vitamins such as vitamin B1 (thiamine), hormones such as biotin,
coenzymes and lipoic acid. Filamentous fungi play a role in the S- cycle; for
example, Fusarium solani (a soil fungus) oxidizes elemental sulphur to
polythionates, thiosulphate and sulphate. Fungi oxidize sulphur to sulphate with

the formation of tetrathionate and thiosulphate. These products, it has been
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suggested, may protect fungi from the toxic effects of heavy metals (Alexander,

1977).

Phosphorus solubilisation: Bacteria and fungi are able to solubilise phosphate
and release P when growing in vitro with calcium phosphate, apatite or other
sources of insoluble phosphate; phosphate solubilizing fungi include species of
Aspergillus, Fusarium, and Penicillium (Paul and Clark, 1989). A wide variety of
heterotrophs solubilize insoluble phosphate including tricalcium phosphate,
dicalcium phosphate, hydroxyapatite, and rock phosphate (Altomare, 1999).
Bacteria which participate in the reactions include: Microccocus, Aereobacter,
Flavobacterium, Erwinia Pseudomonas, Bacillus, Rhizobium, Burkholderia,
Achromobacter and Agrobacterium (Kim et al., 1997,1998). The mechanisms of
solubilisation of insoluble phosphate are based on acidification of the medium

following organic acid production.

Microbial oxidation of metal sulphides: A wide range of bacteria and fungi have
the ability to oxidize metal sulphides, some being chemoautotrophs such as
members of the genus Thiobacillus, while others are common heterotrophs. The
final product of the oxidation reactions involved is sulphate which occurs as
sulphuric acid (Killham, 1994). This sulphuric acid can be corrosive to metals, but

on the positive side, can be used in ore leaching to obtain metals.

The biogeochemical processes mentioned above and studied here have generally

been associated with chemolithotrophic bacteria and the potential role of
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heterotrophs in their mediation has generally been underestimated, but are
increasingly being shown to play a crucial role in environmental cycling (Killham,
1994). Heterotrophic nitrification and S-oxidation may not benefit organisms in
relation to direct end product formation, but through the indirect benefits gained
by a heterotroph from participating in these processes. The production of
polythionates during S-oxidation by fungi, for example, may help protect these

organisms from the toxic effects of heavy metals and other toxicants.

6.2 Materials and Methods

Growth of bacteria and analysis of ions

The bacteria were grown on nutrient agar plates and inoculated into 10 ml of
Nutrient Broth containing 0.1% w/v substrate in sterile Falcon Tubes (100ml); the
tops were loosened to allow for gas exchange and then incubated with vigorous
shaking for 7 days at 37°C. The contents were then allowed to settle and an aliquot
was transferred to a HP-1050 DAD HPLC SYSTEM for analysis of resultant ions,

or dipped with the relevant ion dipstick (Figure 6.1).
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Figure 6.1: (A). Dipsticks container with dipsticks used for ion determination
showing concentration chart, (B), Dipsticks used for ion determination showing

concentration chart set used for determination of phosphate.

6.3 Results and Discussion

A comment on Dipsticks as a method for ion analysis. The measurement of ions
(which are important in environmental transformations) in this laboratory (such as
nitrate, phosphate and sulphate) has generally involved the use of colorimetry.
These approaches have worked extremely well and, as result have proved to be
very useful; of late however, it has been turned to the use of analytical-ion
Dipsticks which are less expensive and are generally less- influenced by
interference. They also do not involve the preparation and use of dangerous
chemicals (for example when they are used to replace corrosive chromotropic acid

in the analysis of nitrate) and can be used to rapidly screen a wide number of
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samples. This replacement of chromotrophic acid with Nitrate-Dipsticks provides
a good example of the advantages in changing this analytical approach. This
analytical reagent is based on concentrated sulphuric acid (Simms and
Jackson,1971) and is therefore highly corrosive and is dangerous to prepare and
use. Its use as an analytical reagent is also hindered by the fact that, as well as
nitrate, it reacts with sugars, when these are present to give a pink-purple colour
which interferes with the reading of the normal yellow colour produced by the
interaction of chromotropic acid with the nitrate ion. Because no acids are used
when nitrate-ion Dipsticks are used, and because no colour interference occurs
using this approach, being quicker and cheaper in the long run, is regarded as an

improvement on the use of chromotropic acid.

The only disadvantage with using Dipsticks is that some accuracy is sacrificed. In
most cases, however, all that is needed from a nitrate ion analysis is a rapid
indication of whether or not the ion in question is present or a relatively accurate
estimate of its concentration, both of which can be provided using Dipsticks.
Tests, by others in this laboratory have shown that results from Dipsticks are
between 5 percent (plus or minus) of the values achieve using colorimetry, as was

previously used.

The results show that all of the bacteria hydrolysed urea to ammonium and were
able to oxidize ammonium to nitrate, via nitrite (Table 6.1). The most active urea
hydrolyzer was isolate 7, followed by 5 and 4, while isolate 10 showed the least

activity in this respect (Table 6.1). All isolates also oxidized ammonium to nitrate
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with the formation of small amounts of nitrite as intermediates. Since the oxidation
of nitrite to nitrate is rapid, the former ion rarely appears at high concentration in
the environment (Killnam, 1994). In terms of nitrate production, bacterium 7 was
the most active, followed by 10 and 5, while bacteria 1 and 2 were the least active

(Table 6.2).

Table 6.1. Hydrolysis of urea to ammonium.

Substrate-Urea Ammonium (ugml?)
275 (1.9) 30
25.3(2.7) 15
26.7 (0.9) 25
30.6 (3.6) 30
43.6 (5.2) 50
13.1(2.1) 15
50.9 (2.3) 60
10.8(86) 5
17.3(1.9) 20
10 4.4(02) 10

© 0 g4 oo O M W N B

1) Bacillus licheniformis, 2) Bacillus subtilis, 3) Bacillus thuringiensis

4) Enterococcus mundtii, 5) Citrobacter freundii, 6) Pseudomonas luteola
7) Arthrobacter sanguinis, 8) Klebsiella oxytoca, 9) Kocuria rhizophila, 10)
Rothia amarae.

Figures in bold relate to Dipstick analysis. Means of triplicate flasks (+/- standard

deviation), 7day incubation at 37°C, values in excess of control value.
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Table 6.2. Oxidation of ammonium to nitrite and nitrate.

Substrate-Urea

Product (ug ml?)

Nitrite

Nitrate

=

1.8. (1.9) All-trace

0.7 (0.1)
0.9 (0.9)
1.4 (0.60)
0.3(0.0.2)
1.1 (0.1)

0.5 (0.2)
0(0.1)

1.9 (0.1)
10. 1.4 (0.2)

© o N o g A~ w DN

5.2 (0.66) 8

3.2(0.8) Trace
119 (1.2) 10
15.9 (2.0) 20
30.2(0.9) 25
10.2 (0.1) 15

50.3 (07) 35
79(1.3) 10
20.9 (1.7) 20

30.2 (5.4) 50

1) Bacillus licheniformis, 2) Bacillus subtilis, 3) Bacillus thuringiensis
4) Enterococcus mundtii, 5) Citrobacter freundii, 6) Pseudomonas luteola
7) Arthrobacter sanguinis, 8) Klebsiella oxytoca, 9) Kocuria rhizophila, 10)

Rothia amarae.

Figures in bold relate to Dipstick analysis. Means of triplicate flasks (+/- standard

deviation), 7day incubation at 37 °C, values in excess of control value.

All of the isolates were able to solubilize insoluble phosphate, notably isolate 7
followed by isolate 5, with isolate 10 being the least effective. Similarly, all
isolates were able to oxidize iron sulphide to release Fe?* and oxidize copper to

sulphide to release Cu®+ ions. All of the isolates, with the exception of isolate 2,
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released similar amounts of Fe 2*, while isolate7 and 5 were particularly active at

oxidizing copper sulphide (Table 6.3).

Table 6.3. Solubilization of insoluble P and oxidation of FeS and CusS.

Substrate- Product (ug ml?)

Insoluble-P to Phosphate FeS to Fe’+ CuS to Cu?+
1 265(1.3) 30 3.1 (0.9) All- trace 42(1.6) 4
2 537 15 1.7 (0.2) 3.6(1.8) 4
3 4.7(19) 20 4.9 (1.9) 59(12) 7
4 256 (4.6) 30 4.4 (1.6) 14.6 (1.8) 10
5 45.6(4.2) 40 3.0 (1.2) 23.2(1.9) 20
6 18.1(1.1) 10 5.0 (0.5) 10.4 (1.1) 10
7 459(1.3) 50 3.5(0.2) 25.3(2.7) 15
8 208(85) 15 4.0 (0.9) 17.9 (1.5) 20
9 153(1.6) 15 5.0 (0.2) 12.9(17) 10
10 64(12) 5 2.4(2.2) 12.2(1.4) 30

1) Bacillus licheniformis, 2) Bacillus subtilis, 3) Bacillus thuringiensis

4) Enterococcus mundtii, 5) Citrobacter freundii, 6) Pseudomonas luteola
7) Arthrobacter sanguinis, 8) Klebsiella oxytoca, 9) Kocuria rhizophila, 10)
Rothia amarae.

Figures in bold relate to dipstick analysis. Means of triplicate flasks (+/- standard

deviation), 7day incubation at 37 C, values in excess of control value.
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The results obtained using proprietary Dipsticks were in most cases similar enough
to this obtained using HPLC to point to their use in experiment where an exact, but
reasonably close figure for an ion-concentration is required. As mentioned above,
this loss of accuracy is acceptable for convenience, low cost and safety of using
Dipsticks instead of the colorimetric assay. The results show that the bacteria
isolated from healthcare environments are capable of participating in some
important metabolic process, whether such participation is relevant to such
environments, especially where carbon is limiting, is not immediately clear.
Despite this, the experience of conducting these experiments was, in any case,

highly valuable.
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CHAPTER 7
FINAL DISCUSSION

The work provided in this Thesis clearly shows that bacteria and other microbes
commonly contaminate everyday objects and surfaces, a fact which does not generally
cause problems in normal life (except for the occasional food poisoning episode).
Such contamination does, of course, have major implications in health care settings
such as hospitals and in particular for immunocompromised patients. These patients
have their immune systems inhibited either intestinally (e.g. during organ
transplantation), or as the result of a natural intervention, such as AIDS. The microbes
which cause these infections are often generally not pathogenic and the immune
systems of non—-immunocompromised patients can generally cope with them, even
when the patient is otherwise ill. The stark fact is that any microbe can act as pathogen
in people with a compromised immune system. It is therefore extremely important to
make certain that all surfaces in health care settings are as clean and microbe-free as
possible and that this hygiene status includes non-pathogens as well as the generally
recognized pathogens. Such a relatively microbe-free environment can be achieved
using biocides, but there is no substitute for thorough “deep cleaning”.

The cleaning of hospital surfaces is the main defence against the threat of antibiotic
resistant bacteria and nosocomial infections. While the importance of deep cleaning is
universally recognized, this does not mean that such cleaning programmes are
theoretically effective or always well-managed. Bleach is by far the most commonly

used biocide in both hospital and domestic settings and, when used correctly, can be
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extremely efficient and act as an effective standby for all disinfecting purposes.
Although it is more expensive, hydrogen peroxide provides a useful alternative to
bleach especially for use on so-called “non-critical surfaces” since it is fact acting and
exhibits a broad spectrum antimicrobial activity against bacterial and fungal spores
and viruses; steam vapour systems and microfiber- containing biocides can also be
effectively employed for routine cleaning purposes.

An essential requirement for successful disinfection is the provision of an adequate
contact time between a disinfectant and the object being disinfected. Such contact
times vary in addition to a number of environmental factors, notably the degree of
microbial loading. Pathogens, and other microbes, can be transmitted in a number of
ways in the hospital environment, including:

Droplet contact transmission: A large number of diseases are spread inside droplets
which make contact with the eye, nose or mouth. Examples of these droplet infections
include SARS, the common cold, Legionnaires' disease and MRSA.

Such infected droplets are produced by infected persons when coughing, sneezing or
talking.

Airborne Transmission: Suspended dust particles which contain microbes often
remain in the air over long periods and from here can gain entry into the upper and
lower respiratory tracts and thereby bring about infections like Aspergillosis,
chickenpox and measles.

Faecal-oral transmission: Pathogenic and non-pathogenic microbes infect patients

following the consumption of food and water which has been contaminated with
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faeces. Bad hygiene and poor sanitation allow such microbes to contaminate food,
water and environmental surfaces. These organisms then multiply inside the digestive
system then released from the body in faeces and urine, so that the infection-cycle then
begins again. Diseases which are disseminated in this way include: rotavirus, hepatitis
A virus, E. coli, Cryptosporidium, C. difficile, H. pylori and Candida.

Direct contact transmission: This disease-transmission process involves the direct
physical contact between an infected person and the new host; examples include,
kissing and sexual intercourse, or merely close contact. Diseases which are spread by
direct contact transmission include HIN1 virus and hepatitis A virus, Acinetobacter,
E. coli, SARS, the common cold, ringworm and other yeast infections, scarlet fever,
norovirus, foot and mouth disease, H. pylori, and MRSA.

Indirect contact transmission: This process of disease spread takes place when a
susceptible person makes direct physical contact with the body surfaces of an infected
person via their hands, and then touches their own face, eyes or mouth, allowing the
pathogen to gain access into the body and initiate infection. Organisms which use this
transmission route include: rotavirus, hepatitis A virus, influenza, the common cold,
H. pylori and tuberculosis, norovirus, C. difficile, MRSA, SARS, E. coli,
Cryptosporidium, ringworm and other yeast infections and scarlet fever. The fact that
these microbes can survive and be replenished on body surfaces for long periods
demonstrates the obvious need for hand washing and other aspects of body hygiene

amongst patients, staff and hospital visitors.
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Use of disinfectants and detergents in healthcare settings

The above discussion demonstrates the clear need for effective sterilizing agents

to reduce the pathogen load on surfaces in hospitals. The use of such agents varies
based upon factors such as efficiency and cleaning ability, environmental impact, cost,
and associated toxic effects.

Detergents

Detergents generally need effort in regard to rubbing and scrubbing to be fully
effective but are good at removing chemicals, food spills, and other commercial
wastes. They are not, however, generally suitable for use in cleaning blood or other
body fluids from contaminated surfaces and are also usually not effective against
bacterial spores, particularly those of C. difficile.

Sterilizing agents

Sterilizing agents are generally expansive and highly toxic and are therefore not used
in routine household or day to day use. They are however, effective on so-called
“critical surfaces” in hospital, industrial and laboratory settings. These agents are
however, very effective at killing pathogens, including spores of C. difficile, and are
particularly effective for use in disinfecting and removing blood and other
contaminating body fluids; they include agents such as chemicals, heat, irradiation,

filtration and high pressure sterilization.
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Guidelines for use in the decontamination of healthcare associated surfaces
Consideration needs to be given to the sterilization of the numerous surfaces found in
health care environments, simply because each site varies in its surface properties and
the environmental conditions to which it is exposed. An obvious example is provided
by the differing conditions found on the surface of an oven compared to that of a

refrigerator.

Non-critical medical surfaces

These areas can be adequately served by routine, low maintenance, detergent-based
cleaning which will prevent the transmission of microbes from non-critical surfaces,
such as furniture and floors. The cleaning process should begin the removal of soil and
other debris by wiping or deep scrubbing before a cleaning/disinfecting agent is
applied. The survival of bacteria such as Staphylococcus spp., MRSA, Acinetobacter,
and other airborne fungi is encouraged by the presence of dust on surfaces and damp-
dusting with cloths wetted with detergents recommended for use on such non-critical
surfaces, followed by a period thorough drying. All objects within the ward or room
including radiators, air conditioning units, fans, switches, sockets and of course
computer areas should be thoroughly wiped with disinfectant-rich cloths. Doors,
which include their edges, should be cleaned and special attention should be given to
areas which are frequently touched such as handles and door-push plates. In order to
control Legionnaires’ disease, any infrequently used taps and shower heads should be

run weekly for around 10 minutes and all air conditioning and ventilation grills and
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associated extractors and inlets should be dusted at least weekly and should be fully

cleaned on a yearly basis. Walls and ceilings however, need to be washed only every 6

months or so, by the use of hot water and detergent.

The following factors affect the choice and use of disinfectants. Attention should

always be given to the most important factor in their use, namely contact—exposure

time:

- The need to comply with the appropriate chemical safety regulations.

- Some disinfectants corrode or discolour surfaces, so compatibility should be
considered and compatibility tests conducted.

- The required antimicrobial activity- this relates to the need to determine if the
proposed has a wide antimicrobial spectrum?

- Contact times- the necessary contact time needed to kill nearly are hundred percent
of the pathogens present needs to be determined by laboratory tests.

- Is the disinfecting agent effective when organic matter is present? This is a very
Important point because organic matter rapidly deactivates many otherwise potent
disinfecting agents?

- Storage and disposal -Is the agent stable when stored for long periods? This is an
important point because such agents are often bought in bulk to reduce costs and are
stored for long periods; storage should of course be done at room temperature in the
dark. Issues regarding the disposal of an agent and its environmental toxicity
obviously need to be considered; some healthcare authorities may wish to impose

ethical environmental tests on the sterilizing products they employ.
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- Environmental factors- Do common environmental factors such as temperature and
pH affect the disinfectant’s effectiveness?
- Costs-Finally, cost is an essential factor especially since healthcare facilities world-

wide are increasingly being effected by Government cost-cutting.

Disinfectants used in routine cleaning of healthcare environments
The following is a description of the most frequently used, EPA-registered

disinfectants:

Phenolic and iodophore-based germicides.

Quaternary ammonium germicidal detergents.

Hydrogen peroxide (3-7.5%).

Ethyl or isopropyl alcohol (70-90%); sodium hypochlorite, i.e. bleach (5.25-6.15%
household bleach diluted 1:500 gives >100 ppm available chlorine).
Environmentally safe disinfectants

So-called environmentally safe disinfectants include baking soda, vinegar, eucalyptus
oil, grapefruit seed extract borax, liquid detergent, alcohol and tea tree oil. With the
exception of undiluted vinegar and eucalyptus oil, most of these disinfectants do not

kill E. coli.
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Antibacterial coating of surfaces

Antimicrobial coatings are available for use on commonly used domestic fabrics,
including, linen (curtains); furniture (chairs and tables); office equipment (computers
and printers); hand-touch sites (handles and water taps) and generally used surfaces
such as walls, floors, walls and doors. Any product that can be impregnated or coated
with a micro-biocidal paint or chemical can referred to as being ‘antibacterial’. Such
bioactive surfaces or coatings generally provide heavy metals, antiseptics and biocide
to the surface undergoing treatment. Nano-silver particles, like titanium dioxide, are
particularly useful since they form an invisible protective nano-coating which can act
as a very effective biocide for use on a wide range of surfaces, even under extreme

temperatures.

CONCLUSIONS

A wide range of bacteria were isolated during the course of this study from computer
keyboards, sinks, used toothbrushes and vacuum cleaner dust. Bacteria were also
shown to be emitted by toilet hand dryers; these are becoming increasingly popular in
public buildings because of reasons of cost and convenience. The results of work
presented here shows, however, that paper towels should be used in healthcare
environments instead of these dryers, simply because hand dryers can release potential
pathogens into the surrounding air, into what is often a small, enclosed space, with
little in the way of ventilation. Studies are also reported on the survivability of bacteria

on smooth and rough tiles, essentially the same similar to those found in homes and
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healthcare settings. Seemingly paradoxically, bacteria were shown to survive for
longer on rough, compared to smooth tiles as well as on plastic plumbing fittings than
on copper fittings. These findings confirm those of other works, by showing that
copper fittings are desirable over plastic fittings because they dramatically reduce the
survival of surface-growing, potential pathogens. The results presented here also show
that bacteria are important nosocomial pathogens and, since they have been shown to
be widely isolatable from the hospital and other indoor environments studied here,
they will likely cause life-altering diseases in hospital specially for
immunocompromised patients. Clearly the existence and survival in healthcare
settings of these potentially pathogenic bacteria is a highly important research area

which deserves continued investigation.

SUGGESTIONS FOR FURTHER STUDIES
The following important areas of research which have been examined in this Thesis
need to be further studied: a) the survival of potentially pathogenic bacteria on
tiles, b) the ways in which potentially pathogenic bacteria can survive on different
types of piping used in plumbing in hospitals and c) the part played by hand dryers
in distributing bacteria and other microbes inside the environment of hospitals and

other healthcare facilities.
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APPENDIX 1

Publications Arising From This Thesis

Bacterial contamination of used manual toothbrushes and effects of toothpastes on isolated
potential pathogens

Rana Abdulrahim Alaeq and Milton Wainwright
University of Sheffield, UK

Toothbrushes play an essential role in oral hygiene and are commonly found in community and
hospital settings. The toothbrushes may act as a reservoir for potential pathogens transferred from the
oral cavity and from the bathroom environment. The purpose of this study is to determine the bacterial
contamination of used toothbrushes and determine the antibacterial effect of toothpastes. Scanning
electron microscopy (SEM) was used to visualize biofilms on toothbrush bristles. 50 used toothbrushes
obtained from volunteers were analysed bacteriologically using standard microbiological techniques.
Bacteria present on all toothbrushes heads were cultured to determine the presence of bacteria and
scanned by SEM. The antibacterial effect of toothpastes was determined using seven types of
commercial toothpastes and chlorhexidine toothpaste by inoculation bacteria on the toothpaste plates.
The result showed that all the toothbrushes were contaminated with the following bacteria:
Roseomonas mucosa, Stenotrophomonas maltophilia, Pseudomonas aeruginosa, Leclercia
adecarboxylata, Enterobacter asburiae, Candidatus Roseomonas massiliae, Pseudomonas parafulva,
Bacillus licheniformis, Pseudomonas aeruginosa, Agrobacterium larrymoorei, Pantoea septica,
Stenotrophomomnas rhizophila, Citrobacter freundii and Pseudomonas frederiksbergensis. The
bristle surfaces, being rough, provided ample sites for trapping organisms. Examination of a brush
revealed a biofilm on the brush head. The biofilm seen on the surface of the head to be composed of a
compacted mixed community of microorganisms, including cocci, bacilli and filamentous organisms,
together with cellular and debris. The toothpaste used proved antibacterial and inhibited bacterial
growth, based mainly in the activity of fluoride which is widely used as an effective anticaries agent.
In conclusion the isolated organisms are potentially pathogenic, particularly in relation to
immunocompromised patients. The appropriate rinsing and drying of the toothbrushes before storage
will however, likely reduce the incidence of these bacteria and the health risk associated with these
pathogens.

Rana Abdulrahim Alaeq et al., J Bacteriol Parasitol 2016, 7:6 http://dx.doi.org/10.4172/2155-
9597.C1.026

7th World Congress on Microbiology, November 28-29, 2016 Valencia, Spain
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Influence of copper and plastic surfaces on the survival of bacteria in relation to the health care
environment

Rana Abdulrahim Alaeq and Milton Wainwright
University of Sheffield, UK

Metallic copper (Cu) surfaces have antimicrobial properties against a variety of different
microorganisms and copper touch surfaces are likely to be increasingly used in public places
including hospitals. Studies in the literature show that molecular mechanisms result in the rapid
killing of Cu surface-exposed bacteria and yeasts result from a sharp shock of extreme and
immediate Cu-ion overload combined with severe membrane and cell envelope damage, although
similar low mutation rates have been observed in cells obtained from both Cu and control surfaces.
The aim of this study was to determine the survival of bacteria on the surfaces of copper and plastic
plumbing surfaces. The antibacterial activity of copper surfaces was determined by overlying
suspensions of Staphylococcus aureus and Escherichia coli on copper and plastic surfaces. All pipes
were sterilized and bacterial suspensions from colonies were prepared and then the pipes were
contaminated by the bacterial suspension. The experiments were performed at 18-23°C and the
results were assessed after a 20-day exposure. The numbers of viable bacteria in the suspension were
determined by serial dilution and plating on Nutrient Agar plates; the plates being incubated at 37°C
for 48 h. The results showed that low counts of Staphylococcus aureus were seen on copper surfaces,
as compared with those obtained on the plastic, control surfaces, i.e., the results show that E. coli
failed to survive on copper pipes. The number of bacteria isolated from the plastic surfaces was
consistently higher than the number isolated from copper surfaces. The survival rate of bacteria on
the copper surfaces was low and none of the inoculated bacteria survived after 20 days of exposure.
Copper is well known to be an antibacterial, and its use in medical environments is likely to the lead
to the continuous reduction of environmental microbial contamination, including MRSA. The studies
presented here show that the incorporation of Cu in healthcare facilities may dramatically help
reduce the environmental microbial burden and act as a useful adjunct to current infection prevention

and control systems, despite the fact that bacteria will eventually acquire resistance to the ion.

Rana Abdulrahim Alaeq et al., Clinical Microbiology 2017, 6:5 (Suppl) DOI: 10.4172/2327-5073-

C1-030
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Factors Influencing the Survival of Pathogenic Microbes in the
Built (i.e. hospitals) and Natural Environments

Rana Alaeq and Prof. Milton Wainwright (Hon. Cardiff )
raalaeql @sheffield.ac.uk

Abstract

Bacteria and yeast can survive for 3 days on ceramic tiles.
Toilet air hand dryers can spread bacteria around the room and on the hands of the user.
The number of hand-contaminating bacteria from the hand dryer increases with time of use

Introduction

The hospital environment is a potential
reservoir of bacterial pathogens living in
associated with patients with diverse

~®— SrodnBes
—6— Rougn es

pathogenic microorganisms and a large
number of susceptible individuals linked
to significant morbidity and mortality.
Bacterial pathogens have an innate ability
to survive on surfaces in the hospital
environment, often for long periods of e
time (1). Bacterial pathogens isolated } ™G .
from hospital environment are continuing i Figure 4:‘ Agar plates used to assess the occurrence
0 develop resistance to multiple o{ bacteria on h_ands, (Leﬁ).hand washed and dried
antimicrobial agents. The emergence of D.on = = = = W{lh a 'warm air drye_r. (Right) hand washed and
i 5 A % . dried without a warm air dryer.
multi-drug resistant organisms in hospital Tene ©ays)
Causes m?jor. pmb!cms in the ln:z{tmcm of Figure 1: Survival of S. aureus on ceramic tiles under dry conditions
nosocomial infections. The environment
of patients is heavily contaminated by WADI WAD2 WAD3
infectious multidrug resistant organisms, i =
including methicillin-resistant S. H =
aureus (MRSA), vancomycin-resistant = 5 Sec
enterococci (VRE), Clostridium difficile,
Acinetobacter baumannii and s 10 Sec
Pseud: aerugij are  an g
emerging, which caused well-known e i 15 Sec
problem in healthcare systems (3).
o— 20 Sec
[ Aims of the project ] a0
day Scay 15day 20 day
T o) 30 Sec
The aim of the work done in this study Figure 2: Survival of E. coli on ceramic tiles under dry conditions
was a) to determine the occurrence of 35 Sec
various bacteria and fungi on surfaces in
the built environment, b) to determine the iy 40 Sec
survival rates of these organisms on such
surface environments, and c) determine e il 45 Sec
factors that influence such survival. 08
50 Sec
3 024
014
60 Sec
ﬂ Determine the survival rates h oy
Staphylococcus auerus and Escherichia - Table 1: The mean bacterial count using
coli on types of sterilized ceramic tiles . 2day Sday today  1sday  Zaday three different types warm air dryer
The number of bacteria was determined Tima (Days) (WAD) for different drying times.
from 3rd day, then 5, 15, and 20 days(2). Figure 3: Survival of Candida rugosa on ceramic tiles under dry

2- Assessment of the number of
microorganisms on hands after washing
and drying by warm air hand dryers, Then
hands were touch the surface of nutrient
agar plate and incubated at 37°C for 48 h
and scored for the presence or absence of

conditions

growing bacteria To conclude, these environmental surfaces have been shown to « In the future, I will continue to isolate bacteria
3- Quantification of bacteria transferred carry both non-pathogenic and pathogenic bacteria. Therefore, a and Candida from environmental surface.
from hand warm air dryers. The bacteria single hand contact with a contaminated surface could result in a * Determine their survival rates and also the
were counted and measured the effect of variable degree of pathogen transfer. In this age of increasing factors which influence this survival.
wng times (4). / antibiotic resistance, these survival data indicate that the I will also determine if antibiotic resistant
appropriate  disinfection of the environment and control bacteria are better able to survive than non-
procedures should be used to control of infections in hospitals. resistant types
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Bacterial Contamination of Used Manual Toothbrushes and Effects of

Toothpastes on Isolated Potential Pathogens
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All the toothbrushes were contaminated with bacteria.
Toothpastes which contains fluoride or chlorhexidine acts as an antibacterial and inhibits bacterial growth.

The biofilm on the brush head to be composed of a compacted mixed community of microorganisms, including cocci, bacilli and filamentous organisms, together with
cellular and other debris.

-’

Introduction - 2 Results

Table (1): Bacterial Isolates from the

Toothbrushes play an essential role in

oral hygiene and are commonly found in Used Manual Toothbrushes

community and hospital settings. The Figure (1): Scanning electron microscopy of
toothbrushes may act as a reservoir for Roseomonas mucosa toothbrush biofilms on manual toothbrushes used for
potential pathogens: transferred from: the ili approximately 3 months. A) showing debris and cocci
oral cavity, the bathroom environment, Stenotrophomonas maltophilia s :

bacteria; B) showing debris and biofilm; ) image of tip
of bristle, showing indentations and crevasses; down
Enterobacter asburiae right) cocci embedded in the biofilm.

from storage containers and
the water used for rinsing and the
users. Contaminated toothbrushes have
been suggested to play a role in both
systemic and localized diseases. The
possibility of  toothbrushes  being
associated with the transmission of heart
1 diseases, arthritis, bacteremia and stroke
& have also been reported.

Aims of the project L

The aim of the work done in this study was
to a) isolate, characterize and identify the
bacterial contaminants on used manual
toothbrushes. b) determine the antibacterial
effect of toothpastes. C) Scanning electron
microscopy (SEM) was used to visualise
biofilms on toothbrush bristles.

oo e
9 ot

1- Fifty used toothbrushes obtained
from students and volunteers were
analysed  bacteriologically  using
| standard microbiological techniques.
2- Scanning toothbrushes heads using
SEM by immersing them in 2.5%
glutaraldehyde in  0.IM  sodium
cacodylate buffer, pH7.3, for 60min.
Brushes was rinsed, dehydrated in
ethanol and dried from liquid CO2.
examined using a JEOL JSM-5300lv
scanning electron microscope at an
accelerating voltage of 10-30 kV.

3- Determination the antibacterial
effect of toothpastes using seven types
of  commercial toothpastes and
chlorhexidine toothpaste by
inoculation Staphylococcus aureus and

Leclercia adecarboxylata

Candidatus Roseomonas massiliae

Pseudomonas parafulva

Bacillus licheniformis

Pseudomonas aeruginosa

Agrobacterium larrymoorei

Pantoea septica

Stenotrophomomnas rhizophila

Citrobacter freundii

Pseudomonas frederiksbergensis

Figure (2) : A) commercial toothpastes agar plates that inoculated by Staphylococcus
aureus and Escherichia coli and B) chlorhexidine toothpaste agar plates that inoculated
by the same bacterial strains.

Escherichia coli on the toothpaste h
plates. 4 :
Y R To conclude, the isolated organisms are potentially pathogenic, * In the future, I will continue to isolate bacteria and
4 ‘ ? ; particularly in relation to immunocompromised patients. The Candida from environmental surface.
> RS, ' appropriate rinsing and drying of the toothbrushes before * Determine their survival rates and also the factors
" - storage will however, likely reduce the incidence of these which influence this survival.
g bacteria and the health risk associated with these pathogens. *1 will also determine if antibiotic resistant bacteria are

G %, 'n: 7}] 4 _ better able to survive than non-resistant types.
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APPINDIX 2
The phylogenetic analysis of bacteria isolated from environment samples

1- The phylogenetic analysis of bacteria isolated from sink samples

Klebsiella oxytoca CP011618.1

Klebsiella oxytoca strain CAV1335, complete genome
Sequence ID: gb|CP011618.1] Length: 6229565 Number of Matches: 8

Range 1: 2928343 to 2929103 GenBank Graphics ¥ Next Match
Score Expect Identities Gaps Strand
1373 bits(1522) 0.0 761/761(100%) 0/761(0%) Plus/Plus

Features: SAM-dependent methyltransferase
rRNA-165 ribosomal RNA

guery 1 TTTTGCARCCCACTCCCATGGTGTGACGGECGGTGTGTACARGGCCCGGGRACGTATTCAE 60

Crrrrrrrrerrreerererr et et er e e e e e e e et
Sbjct 2528343 TTTTGCAACCCACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCA 2928402

Query 61 CCGTGGCATTCTGATCCACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGAC 120

Crrrrrrrrerrrrerere ettt e e e et e e et
Sbjct 2528403 CCGTGGCATTCTGATCCACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGAC 2928462

Query 121 TCCAATCCGGACTACGACATACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCT 180

Crrrrrrrrrrrreerere ettt er e e e et e e e e
Sbjct 2928463 TCCAATCCGGACTACGACATACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCT 2928522

Query 181 TTGTATATGCCATTGTAGCACGTGTSTAGCCCTACTCGTAAGGGCCATGATGACTTGACG 240

CErrrrrrrrrrrrererr e et et e e e et e e e e
Sbjct 2628523 TTGTATATGCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCATGATGACTTGACG 2928582

Query 241 TCATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTIGAGTTCCCGACCTARATCG 300

CErrrrrrrerrrrerere ettt re e et e e e e
Sbjct 2528583 TCATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCGACCTAATCG 2928642

Query 301 CTGGCAACARRGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCCRACATTTCACARCAC 360

Crrrrrrrrerrreerere et et et er e e et e e e et
Sbjct 2928643 CTGGCAACRAAGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACAC 2928702

Query 361 GAGCTGACGACAGCCATGCAGCACCTGTCTCAGAGTTCCCGAAGGCACCARAGCATCTCT 420

Crrrrrrrrerrreerererr et et rr e e e e e e e et
Sbjct 2528703 GAGCTGACGACAGCCATGCAGCACCTGTCTCAGAGTTCCCGAAGGCACCAAAGCATCTCT 2928762

Query 421 GCTAAGTTCTCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGRATTAARCCA 480

trrrrrrrrrrreerrererrrrrrrrrrrererrre e et rrr e e
Skjct 2628763 GCTAAGTTCTCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCA 2928822

Query 481 CATGCTCCACCGCTTGTGCGGGCCCCCGTCRAATTCATTTGAGTTTTAACCTTGCGGCCGT 540

Crrrrrrrrrrrreerert e et et e e e et e e e e
Sbjct 2528823 CATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTARCCTTGCEGCCGT 2928862

Query 541 ACTCCCCAGGCGGTCGACTTARCGCGTTAGCTCCGGARGCCACTCCTCARGGGAACAACC 600

CEEEEEE e et et et r e e e e et e et e e e e
Sbjct 2928883 ACTCCCCAGGCGGTICGACTTAACGCGTTAGCTCCGGAAGCCACTCCTCARGGGAACAACC 2928942

guery 601 TCCRAGTCGACATCGTTTACAGCGTGGACTACCAGGGTATCTAATCCTETTTGCTCCCCA 660

Crrrrrrrrerrrerr et et e e e e e e e e e e e
Sbjct 2928943 TCCAAGTCGACATCGTTTACAGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCA 2529002

Query 661 CGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGEEECCGCCTTCGCCACCGETATTCCT 720
IIII\I\I\IIIIIIIII\I\I\ TP Er et et e e e ety

Sbjct 2929003 CTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGEGECCGCCTTCGCCACCGETATTCCT 2929062

Query 721 CCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTAC 761

Crrrrrrrrrrrrrre e et e e
Shjct 2929063 CCAGATCTCTACGCATTTCACCGCTACACCTGGRATTCTAC 2925103
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1 Klebsiella oxytoca strain MTJW-7 168 ribosomal RNA gene, partial sequence

7 Klebsiella sp. SCT-5 168 ribosomal RNA gene, partial sequence

 Bacterium CSR-MOBS 168 ribosomal RNA gene, partial sequence
enterobacteria | 3 leaves

“enterobacteria | 2 leaves
Iel|Query_38105
enterobacteria | 10 leaves

Klebsiella oxytoca strain FUA1266 168 ribosomal RNA gene, partial sequence
—\L ¥ Klebsiella oxy

toca strain JCM1665 165 ribosomal RNA gene, partial sequence
4 Klebsiella sp. 514b 168 ribosomal RNA gene, partial sequence
9 Uncultured Klebsiella sp. clone F4jun.44 168 ribosomal RNA gene, partial sequence
i Uncultured Klebsiella sp. clone 30DIGE_93 165 ribosomal RNA gene, partial sequence
4 Klebsiella sp, 2392 168 ribosomal RNA gene, partial sequence
H Klebsiella michiganensis strain AG-52 168 ribosomal RNA gene, partial sequence
 Uncultured Klebsiella sp. clone XY2-43 165 ribosomal RNA gene, partial sequence
| Klebsiella oxytoca gene for 165 ribosomal RNA, partial sequence, strain: NGB-FR89
| enterobacteria | § leaves
2 Klebsiella oxytoca strain CAV 1374, complete genome
$ Unculured Klebsiella sp. gene for 165 ribosomal RNA, partial sequence, isolate: HLNRO3
9 Klebsiella oxytoca HKOPLI, complete genome
2 Klebsiella oxytoca strain MEM-01 165 ribosomal RNA gene, partial sequence
UKlebsiella sp. Q11 168 ribosomal RNA gene, partial sequence
O Klebsiella sp, ICB439 16 ribosomal RNA gene, partial sequence
I Uncultured Klebsiella sp. clone Fljun.37 168 ribosomal RNA gene, partial sequence
g Bacterium SVOXIIT 165 ribosomal RNA gene, partial sequence
T ¥Unculured organism clone ELU0170-T416-S-NIPCRAMgANa_000030 small subunit ribosomal RNA gene, partial sequence
9 Klebsiella oxytoca gene for 168 ribosomal RNA, partial sequence, strain: NGB-CR92
[ Klebsiella oxytoca gene for 165 ribosomal RNA, partial sequence, strain: DRM9
 Klebsiella oxytoca strain YN201309 168 ribosomal RNA gene, partial sequence
7 Klebsiella oxytoca strain NF903966 168 ribasomal RNA gene, partial sequence
Klebsiella sp. ICB414 168 ribosomal RNA gene, partial sequence
7 Uncultured Klebsiella sp. clone F3jan.13 168 ribosomal RNA gene, partial sequence
% Uncultured bacterium clong 2h24 168 ribosomal RNA gene, partial sequence
¥ Enterobacter sp. SW75 168 ribosomal RNA gene, partial sequence
? Klebsiella oxytoca gene for 165 ribosomal RNA, partial sequence, strain: NGB-FR129
7 Klebsiella michiganensis strain BAL2Y 168 ribosomal RNA gene, partial sequence
Klebsiella sp. SPCO6 165 ribosontal RNA gene, partial sequence
4 Klebsiella oxytoca strain BCB4 168 ribosomal RNA pene, partial sequence
U Klebsiella oxytoca KCTC 1686, complete genome
7 Klebsiella oxytoca strain NFL28 16 ribosomal RNA gene, partial sequence
* Uncultured Klebsiella sp, clone Féaug 32 168 ribosomal RNA gene, partial sequence
i Klebsiella sp. PAMU-1.2 gene for 168 RNA, partial sequence
2 Unculured bacterium clone XXM_1_062 168 ribosomal RNA pene, partial sequence
 enterobacteria | 18 leaves
Al enterobacteria | 12 leaves
9 Klebsiella oxytoca gene for 16 ribosomal RNA, partial sequence, strain: NGB-FR100
7 Klebsiella oxytoca gene for 168 ribosomal RNA, partial sequence, strain: NGB-FR67
" Klebsiella michiganensis strain AB-181 168 ribosomal RNA gene, partial sequence
“Klebsiella sp. SM1 gene for 168 ribosomal RNA, partial sequence
7 Klebsiella oxytoca strain E_IC 16 ribosontal RNA gene, partial sequence
9 Uncultured Klebsiella sp. clone 8d165f 165 ribosomal RNA gene, partial sequence
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Bacillus subtilis KP340123.1

Bacillus subtilis strain W6 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KP340123 1] Length: 1431 Number of Matches: 1

Range 1: 467 to 1367 GenBank Graphics

Score

1626 bits(1802)

Expect Identities Gaps Strand
0.0 901/901(100%) 0/901(0%) Plus/Minus

Query
Shict
Query
Shict
Query
shjct
Query
Shjct
Query
Shjct
Query
Shict
Query
shict
Query
Shict
Query

shjct

Query
Sbhjct
Query
Shict
Query
Shict
Query
Shict
Query
Shict
Query
Shict
Query

Shict

1

1367

61

1307

121

1247

181

1187

241

1127

301

1067

361

1007

887
541

827

601

167

661

587

841

527

901

TGACGGGCGETGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATT

NN N N N NNy
TGACGGGCGGT GTGTACAAGGCCCCGGGRAACGTATTCACCGCGGCATGCTGATCCGCGATT

ACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGAT

ferrrrrrrerrre e e et e e e e e e
ACTAGCGATTCCAGCTTCACGCAGTCGAGT TGCAGACTGCGATCCGAACTGAGAACAGAT

TTGTGGGATTGGCTTAACCTCGCGGTTTCGCTGCCCTTTGTTCTGTCCATTGTAGCACGT

Lerrrrrrrerrrer e e et e e e e e e
TTGTGEGATTGGCTTARCCTCGCGGTTTCGCTGCCCTTTGTTCTGTCCATTGTAGCACGT

GTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTT

terrrrrrrerrrererr e et e e e e e e e e
GTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTT

GTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCARAGGGTTGC

IIII Frrrrrrrrrrrrrrrrrrrrrrrrr e e e e e e e e e
CACCGGCAGTCACCTTAGAGTGCCCRAACTGAATGCTGGCAACTARGATCAAGGGTTEC

GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCAC

FErrrrrrerrerrr et et e e e e e et e e e
GCTCCTTGCGEGACTTRACCCAACATCTCACCACACGAGCTGACCACARCCATGCACCAC

CTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTCAGAGGATGTCARGAC

terrrrrrrerrrererr e et e e e e e e
CTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTCAGAGGATGTCAAGAC

CTGGETAAGGTTCTTCGCGTTGCTTCGRAATTARAACCACATGCTCCACCGCTTGTGCGGGCC

terrrrrrrerrrererr e et e e e e e e e e e
CTGGTAAGGTTCTTCGCGTTGCTTCGRAT TARRCCACATGCTCCACCGCTTGTGCGGGECC

CCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGAGTGCTTAATG

terrrrrrrrrrre et e et e e e e e e
CCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGAGTGCTTAATG

CGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTARCACTTAGCACTCATCGTTTACGGC

Frrrrrrrrerrrerree et e e e e e et e
CGTTAGCTGCAGCACTAAGCGCCCCARACCCCCTRACACTTAGCACTCATCSTTTACGGC

GTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCAGT

Frrrrrrrrerrrerree et e e e e e et e
CTGCACTACCAGGOTATCTAATCCTCTTCGCTCCCCACGCTTTCOCTCCTCAGCGTCAGT

TACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACATCTCTACGCATTTCACCG

Frrrrrrrrerrrerree et e e e e e et e
TACAGACCAGAGAGTCGCCTTCGCCACTEETETTCCTCCACATCTCTACGCATTTCRACCG

CTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAGTTTCCAATGACCCT

ferrrrrerrrr e ettt e e e e e e e e e
CTACACGTGGAATTCCACTCTCCTCTTCTGCACTCARGTTCCCCAGTTTCCARTGACCCT

CCCCGGETTGAGCCGGGGECTTTCACATCAGACTTARGAAACCGCCTGCGAGCCCTTTACG

terrrrrerrrr e e et e e e e e e e e e e
CCCCGETTGAGCCGGEGECTTTCACATCAGACTTARGARACCGCCTGCGAGCCCTTTACG

CCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTT

terrrrrerrrr e e et e e e e e e e e
CCCAATAATTCCGGACARCGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTT

A 901

|
A 467

&0

1308

120

1248

180

1188

240

1128

300

1068

360

1008

420

948

480

888

540

828
coo

ceo

708

720

c48
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< Bacillus subtilis strain W6 168 ribosomal RNA gene, partial sequence

2 Bacillus vallismortis 168 ribosomal RNA gene, partial sequence

< Bacillus amylolique faciens strain Ixnuwx-1 CCTCC M 2014638 165 ribosomal RNA gene, partial sequence

“ Bacillus loliquefaciens strain Jxnuwy-1 CCTCC M 2014639 165 ribosomal RNA gene, partial sequence

“ Bacillus loliquefaciens strain G341, complete genome

9 Bacillus subiilis strain MG2 168 ribosomal RNA gene, partial sequence

“* Bacillus subtilis subsp. subtilis strain DSM 10 165 ribosomal RNA gene, partial sequence

< Bacillus sp. PPM3 168 ribosomal RNA gene, partial sequence
< Bacillus subtilis strain NXUSASNFB012 168 ribosomal RNA gene. partial sequence
9 Bacillus sp. NXUSASBLOD6 165 ribosomal RNA gene, pu.n.ial sequence

< Bacterium YC-LK-LKJ121 165 ribosomal RNA gene, partial sequence

9 Bacterium YC-LK-LKJ44 168 ribosomal RNA gene, partial sequence

< Bacterium YC-LK-LKJ45 168 ribosomal RNA gene, partial sequence

——

2 Bacterium YC-LK-LKJ43 168 ribosomal RNA gene, partial sequence

© Bacterium YC-LKI60 168 ribosomal RNA gene, partial sequence

< Bacterium YC-LKJ59 165 ribosomal RNA gene, partial sequence

“ Bacterium YC-LKJ56 168 ribosomal RNA gene, partial sequence

Y Bacterium YC-LKJ9 165 ribosomal RNA gene, partial sequence
Bacterium YC-LKJ2 165 ribosomal RNA gene, partial sequence

 Bacillus sp. BAB-4800 168 ribosomal RNA gene, partial sequence
< Bacillus sp. KHR-38 165 ribosomal RNA gene, partial sequence

Bacillus amylolique faciens partial 165 rRNA gene, isolate NBIR-1
< Bacterium Y2 168 ribosonal RNA gene, partial sequence
< firmicutes | 76 leaves

a1cl|Query_4305

“ Bacillus sp. V4 168 ribosomal RNA gene, partial sequence
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Kocuria rhizophila KM978822.1

Kocuria rhizophila strain AHT-1 16S ribosomal RNA gene, partial sequence
Sequence ID: gb]KM978822 1] Length: 1491 Number of Matches: 1

Range 1: 475 to 1394 GenBank Graphics

Score

1653 bits(1832)

Expect Identities Gaps Strand
0.0 920/921(99%) 1/921(0%) Plus/Minus

Query
Skijct
Query
Sbjct
Query
Skbijct
Query
Skijct
Query
Sbjct
Query
Skbijct
Query
Skijct
Query
Skijct
Query
Skbijct
Query
Shjct
Query
Sbjct
Query
Skjct
Query
Skjct
Query
Sbjct
Query
Skjct
Query

Skjct

1

1354

61

1334

121

1274

151

1214

241

1154

301

1054

361

1034

421

974

4381

914
541

CCAACTTTCGTGACTTGACGGGECGGTGTGTACARGGCCCGEGAACGTATTCACCGCAGCG

teerrrrrrrerrrrerererererrrrrrrrrr e e e e
CCAACTTTCGTGACTTGACGGGCGETGTGTACAAGGCCCGGGAACGTATTCACCGCAGCG

TTGCTGATCTGCGATTACTAGCGACTCCGACTTCACGTGGTCGAGTTGCAGACCACGATC

terrerrerrrrerrerreerrerrrrrrrrrrrrere et e e
TTGCTGATCTGCGATTACTAGCGACTCCGACTTCACGTGGTCGAGTTGCAGACCACGATC

CGAACTGAGACCAGCTTTTTGGGATTAGCTCCACCTCGCGGCATCGCAACCCATTGTACT

Cerrrrrrrrrrrrre et e et e e e e e e et
CGAACTGAGACCAGCTTTTTGGGATTAGCTCCACCTCGCGGCATCGCAACCCATTGTACT

GGCCATTGTAGCATGCGTGAAGCCCAAGACATARGGGGCATGATGATTTGACGTCATCCT

teerrrrrrrrrrrrererererrrrrrrrrrrr et e e e
GGCCATTGTAGCATGCGTGAAGCCCAAGACATAAGGGGCATGATGATTT GACGTCATCCT

CACCTTCCTCCGAGTTGACCCCGGCAGTCTCCTATGAGTCCCCACCATCACGTGCTGGCA

terrerrerrrrerrerreerrerrrrrrrrrrrrerr e rrrr et
CACCTTCCTCCGAGTTGACCCCGGCAGTCTCCTATGAGTCCCCACCATCACGTGCTGGCA

ACATAGAACGAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTG

CEerrrrrrrrrrrre et ettt r e e e e e
ACATAGAACGAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTG

ACGACAACCATGCACCACCTGTACACCAGCCCCACAAGGGGEGARAGACCATCTCTGGCCC

ceererrrrrrrrrrererererrrrrrrrrrrr e e e e e
ACGACAACCATGCACCACCTGTACACCAGCCCCACARGGEEGEARAAGACCATCTCTGECCC

GGTCCGGTGTATGTCAAGCCTTGGTAAGGTTCTTCGCGTTGCATCGAATTAATCCGCATG

terrerrerrrrerrerreerrerrrrrrrrrrrrerr e rrrr e
GGTCCGGTGTATGTCAAGCCTTGGTAAGGTTCTTCGCGTTGCATCGAATTAATCCGCATG

CTCCGCCGCTTGTGCGEGCCCCCGTCAATTCCTTTGAGTTTTAGCCTTGCGGCCGTACTC

Ceerrrrrrrrrrrree e et e e e e e e e
CTCCGCCGCTTGTGCGEECCCCCETCAATTCCTTTGAGT TTTAGCCTTGCGGCCGTACTC

CCCAGGCGGGGCACTTAATGCGTTAGCTACGGUGLGGAARACGTGGAATGTTCCCCACAC

teerrrrrrrrrrrrrreerrererrrrrrrrerrerre et e e e ey
CCCAGGCGGGGCACTTAATGCGTTAGCTACGGCGCGGARARACGTGGAATGTTCCCCACAC

CTAGTGCCCAACGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCATG

CEEEEErr e e e et et e e b e e e e e et e e e
CTAGTGCCCAACGTTTACGGCATGGACTACCAGGETATCTAATCCTGTTCGCTCCCCATG

CTTTCGCTCCTCAGCGTCAGTAACAGCCCAGAGACCTGCCTTCGCCATCGGTGTTCCTCC

CEEEEEEE e e e et e e e e e e e et e e e e
CTTTCGCTCCTCAGCGTCAGTAACAGCCCAGAGACCTGCCTTCGCCATCGGTGTTCCTCC

TGATATCTGCGCATTTCACCGCTACACCAGGAATTCCAGTCTCCCCTACTGCACTCAAGT

Ceerrrrrrrrrrrrrreerrererrrrrrrrerrerre et e e e e e
TGATATCTGCGCATTTCACCGCTACACCAGGAATTCCAGTCTCCCCTACTGCACTCAAGT

CTGCCCGTACCCACTGCACACCCGGGGTTAAGCCCCGGGCTTTCACAGCAGACGCGACAA

CEEEEErE e rer e e et e e e e e e e et e e e
CTGCCCGTACCCACTGCACACCCGGGGTTAAGCCCCGGEGCTTTCACAGCAGACGCGACAR

ACCGCCTACGAGCTCTTTACGCCCAATAATTCCCGGACAACGCTTGCGCCCTACGTATTA

Ceerrrrrrrrrrrrererr e et e e Prrer e et e e
ACCGCCTACGAGCTCTTTACGCCCAATAATT-CCGGACAACGCTTGCGCCCTACGTATTA

CCGCGGCTGCTGGCACGTAGT 821

CEETEEEEErrrrr et d
CCGCGGCTGCTGGECACGTAGT 475
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1335

120

1275

1085

360

1035

420

975

855
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795

&6e0
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&75

780
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840

555
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i Bacterium PJ-41 16S ribosomal RNA gene, partial sequence

5 Bacterium PJ-37 16S ribosomal RNA gene, partial sequence
“Ihigh GC Granr+ | 4 leaves
 Kocuria rhizophila strain BCX-32 16S ribosomal RNA gene, partial sequence
2 Kocuria rhizophila strain BCX-8 16S ribosomal RNA gene, partial sequence
QL)snmbacxllue sphaericus strain ACCC11096 16S ribosomal RNA gene, partial sequence
“high GC Grant | 4 leaves
[ ?Kocum rhizophila 16S ribosomal RNA gene, partial sequence
. 7 Kocuria rhizophila partial 16S rRNA gene, isolate G5
Kocuria rhizophila partial 165 rRNA gene, isolate G4
Kocuru thizophila partial 16S rRNA gene, isolate G2
% Bacterium PJ-25 168 ribosomal RNA gene, partial sequence
9 Kncuna rhizophila strain 236-4A 16S ribosomal RNA gene, partial sequence
“ Uncultured bacterium partial 16S rRNA gene, clonc MC03DI12
—4mlchss|ﬁcd |2 leaves
'ﬂfu Uncultured bacterium clone nbt27¢07 168 ribosomal RNA gene, partial sequence
“high GC Gram+ | 2 leaves
4 bacteria | 10 leaves
17 Kocuria rhizophila partial 16S rRNA gene, strain PE-LR-2
L Kocum rluzophlla strain TA68 16S ribosomal RNA gene, partial sequence
ium clone 16sIp101-3¢05.plk 16S ribosomal RNA gene, partial sequence
Um.ultumd bacterium clone l6slpl’3 -2b01.plk 16S ribosomal RNA gene, partial sequence
high GC Gran | 2 leaves
¢ Kocuria sp. M1-36 168 ribosomal RNA gene, partial sequence
high GC Granrt | 4 leaves
Kocuria sp. FXJ8.237 16S ribosomal RNA gene, partial sequence
i Uncultured bacterium clone 16sipl01-1b03.w2k 168 ribosomal RNA gene, partial sequence
Ehigh GC Gram | 2 leaves

Kocuria sp. SGb100 16S ribosomal RNA gene, partial sequence
Kocuri: WPCBO069 16S ribosomal RNA gene, partial sequence
gKocuru rhizophila strain ZJY-487 16S ribosomal RNA gene, p:m.ml scqnenoe
i ium partial 16S rRNA gene, clone SA02H11

Kocuria sp. pcad 16S ribosomal RNA gene. partial sequence
Kocuria rthizophila strain KNA-32 168 ribosomal RNA gene, partial sequence
@ bacteria | 2 leaves
2 Kocuria rh:zophdn dmm NA~76 16S ribosomal RNA gene, partial sequence
ium clone 16slpl01-2¢12.w2k 16S ribosomal RNA gene, partial sequence
Kocuria sp. PI\S 168 ribosomal RNA gene, pamal sequence
7 Uncultured bacterium clone 16sIp101-3d04.p1k 16S ribosomal RNA gene, partial sequence

$Kocnrin ‘hizophila gene for 16S ril I RNA, partial
#Uncultured b: ium clone 16sip101-2d10.w2k 168 ribosomal RNA gene, partial sequence
éKocnria sp. 98S1a 168 ribosomal RNA gene, partial sequence

“Uncultured bacterium clone 16sIp123-1b06.w2k 168 ribosomal RNA gene, partial sequence
ilngh GC Gramt | 2 leaves
tlngh GC Gram| 2 leaves
high GC Gram+ |2 leaves
#high GC Granv |2 leaves
Fhigh GC Gramt | 2 leaves
Kocuria thizophila strain XFB-AX 16S ribosomal RNA gene, partial sequence
Uncultured bacterium clone 16sIpl01-2f04.w2k 168 ribosomal RNA gene, partial sequence
———>Kocuria sp. SGb392 16S ribosomal RNA gene, partial sequence
Uncultured organism clone ELUO177-T472-S-NIPCRAMgANa_000697 small subunit ribosomal RNA gene, partial sequence
7 Uncultured bacterium clone 16slpl01-2g11.w2k 168 ribosomal RNA gene, partial sequence
5 Kocnr'm sp. SA3 168 ribosomal RNA gene, partial sequence

@ Uncultured bacterium partial 16 rRNA gene, clone SAM4CI2
Uncultured organism clone ELUO177-T472-S-NIPCRAMgANa_000082 small subunit ribosomal RNA gene, partial sequence
\é ° Kocuria rhizophila strain ID4123 16S ribosomal RNA gene, partial sequence
{ Kocuria sp. pca2 16S ribosomal RNA gene, partial sequence

Kocuria rhizophila strain AHT-1 168 ribosomal RNA gene, partial sequence
“Kocuria sp. PN8 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone butcher_F36 16S ribosomal RNA gene, partial sequence
2 Kocuria rhizophila strain JPL-9 168 ribosomal RNA gene, partial sequence
Kocuria rhizophila strain EAGBOS 168 ribosomal RNA gene, partial sequence
? 9 Kocuria sp. JSAOI 168 ribosomal RNA gene, partial sequence
Qlcl|Query_10037

P sp. MART0S partial 16S rRNA gene, isolate MAR705
 Kocuria sp. FXJ8.177 16S ribosomal RNA gene, partial sequence
gllmullumd bacterium clone 16sIp101-3b01.p1k 16S ribosomal RNA gene, partial sequence
2 Kocuria sp. MT4.1 16S ribosomal RNA gene, partial sequence
%' i Uncultured bacterium partial 165 rRNA gene, clone SAO3EO3
%Kocnria rhizophila strain XFB-BG 16S ribosomal RNA gene, partial sequence
unclassified |2 leaves
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Bacillus cereus KC731425.1

Bacillus cereus strain VITSH1 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KC731425 1| Length: 1369 Number of Matches: 1

Range 1: 513 to 1353 GenBank Graphics

Score

1283 bits(1422)

Expect Identities Gaps Strand
0.0 789/841(94%) 0/841(0%) Plus/Minus

Query
Sbijct
Query
Sbjct
Query
Skjct
Query
sbjct
Query
skbjct
Query
skjct
Query
skjct
Query
shijct
Query
Sbijct
Query
Sbjct
Query
sbjct
Query
Sbjct
Query
Sbjct
Query
sbjct
Query

Sbjct

1

1353

61

1293

121

1233

181

1173

241

1113

301

1053

361

421

933

481

873

ACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTAC

PEErrrrr rrr et e e e e e e e e e e e e e
ACGGGCGEGEETETACARGECCCGEEAACGTATTCACCECGGECATGCTGATCCGCGATTAL

TAGCGATTCCAGCTTCATGTATGCAAGTTGCAACCGACAATCCAARACTGARRACGGTTTT

Lrrrrrrrrrrreerrr v rerrrrrr et re rrr e e e
TAGCGATTCCAGCTTCAGGTAGECAAGTTGCAGCCTACAATCCARACTGARRRCGETTTT

ATGATATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCATTGTARACACGTGT

PErr rrrrrrre e et e et e e e e e e e e e
ATGRAATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCATTGTAGCACGTGT

GTACCCCAGGTCATAGGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGT

teerererrererr rerr e et et e e e e e e e
GTAGCCCAGGTCATAAGGGGCATGATGATTTGACGT CATCCCCACCTTCCTCCGGTTTGT

CACCGGCAGTCACCTTAAAGTGCCCAACTTATGGATGGCAAGTAAGATCAAGGGTTGCGC

teeererrrrereeerreereerrrerrr b rerrrerr rrr Frrr e
CACCGGCAGTCACCTTARAGTGCCCAACTAAATGATGGCAACTAARATCAAGGGTTGCGE

TCGTTGCGGEGACTTAACCCAACATCTCACAACACARACCTGACAACAACCATGCACCACCT

Frrrrrrrrrrreerrrrrrrer et et et e e e
TCGTTGCGGGACT TAACCCAACATCTCACARCACARAGCTGACAACRACCATGCACCACCT

GTCACTCTGCTCCCGAAGGARAAGACCTATCTCTAGGGTTTTCACAGEATGTCAAGAGCT

Frrrrrrrrrrreerrererrerr rerrrrrerreerrr rer rrrrrrrrrrrr ol
GTICACTCTGCTCCCGRAAGGAARAGCCCTATCTCTAGGGTTGTCAARGGATGTCARGACCT

GGTAAGGGTCTTCCCGTTGCTTCCAATTAARCCACATGCTCCACCGCTTGGGLGGGCCCC

FErrrrr e reererrer rrrrrrrrrrrrerrrrr e rrrrrr rrrrrrrnd
GGTRAGGTTCTTCGCGTTGCTTCARATTARACCACATGCTCCACCGCTTGTGCGGGECCCC

CGTCRAATTCCTTTGAATTTCAACCTTGCGGACGTACTCCCCAGGGGGAATGGTTAATGCG

Frrrrrrrrrrrerr v eeerrrrr rerrrerrrrrr e rer rr rerrrnnd
CGTCRATTCCTTTGAGTTTCAGCCTTGCGECCETACTCCCCAGGCGGAGTGCTTAATGCG

TTAACTTCCGCACTAAAGGACGGAAACCCTCTAACACTTACCACTCATCGTTTACGECGE

PErrrrrr rrrrrrrrer et e e e rr e el
TTAACTTCAGCACTARAGGGCGGAAACCCTCTAACACTTAGCACTCATCGTTTACGGCET

GAACTACCAGGGTATCTAATCCGGTTTGCTCCCCACGCTTTCGCGCCTCACTGTCAGTTA

LT e e e e el
GAACTACCAGGGTATCTAATCCGGTTTGCTCCCCACGCTTTCGCGCCTCATTGTCAGTTA

GAGACCAGAAAGTCCCCTTCGCCACTGGGGTTCCTCCATATCTCTACACATTTCACCGCT

Prrrrr e rrrrrrerrrrrr rrrrrrrr e e e e rrrrrrrrrnd
CAGACCARRAAAGTCGCCTTCECCACTGGTGTTCCTCCATATCTCTACGCATTTCACCGCT

ACCCATGAAATTCCACTTTCCTCATCTGCACTCAAATCTCCCAGTTTCCAATGACCCTCC

PEorrrr rrrrrrrrrrrrrer rrrrrrrrr et rerrr e e e
ACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCCAGTTTCCAATEACCCTCC

GGEGEGETTGACCCGEEGGCTTTCCCCTCAAACTTAARARARACCACCTGCGCGCGCTTTACCCC

R N .
ACGGTTGAGCCGTGEECTTTCACATCAGACTTAAGARARCCACCTGCGCGCGCTTTACGCC

Cc 841

|
c 513

60

1254

1234

180

1174

240

1114

1054

360

994

€00
754
&e0
694
720
€34
780
574
840

514

195



olcl|Query 213179

| 0.007 |

.L 9 Bacillus cereus strain Z852 168 ribosomal RNA pene, partial sequence
! 4 firmicutes | 12 leaves
4 ——lfirmicutes | 4 leaves

=9 2 Bacillus cereus strain ANY 165 ribosomal RNA, partial sequence

Bacillus cereus strain BAG-12 168 ribosomal RNA gene, partial sequence

% T Bacillus cereus strain CB-10 168 ribosomal RNA gene, partial sequence
irmicutes | 2 leaves

SN

]

“Bacillus sp. DmBR 32 168 ribosomal RNA gene, partial sequence
Bacil laceae bacterium 6_St_3 168 ribosomal RNA pene, pariial sequence
“ firmicutes | 4 leaves
¥ Bacillus cereus strain FORC_005, complete genome
2 Bacillus subtilis strain E1-3 168 ribosomal RNA gene, partial sequence
7 Bacillus cereus strain CLHDHF(2)B 1-1 165 ribosomal RNA gene, partial sequence
# Bacillaceae bacterium b6_i17 165 ribosomal RNA gene, partial sequence
2 Bacillaceae bacterium b5_il5 168 ribosomal RNA gene, partial sequence
 Bacillaceae bacterium bl_i6 165 ribosomal RNA gene, partial sequence
Bacillaceae bacterium bl_i5 168 ribosomal RNA gene, partial sequence
D Bacillus sp. HLB-3 16S ribosomal RNA gene, partial sequence
#0 Unidentified bacterium clone MEB140 165 ribosomal RNA gene. partial sequence
&ﬂrmicules | 3 leaves
firmicutes | 5 leaves
# Bacillus thuringiensis strain GYLI 165 ribosomal RNA gene, partial sequence
firmicutes | 4 leaves
—3 Bacillus toyonensis strain D26 168 ribosomal RNA pene, partial sequence
@ Bacillus sp. INBio_4108D 165 ribosomal RNA gene, partial sequence
—“Bacillus sp. FW11 168 ribosomal RNA gene, partial sequence
firmicutes | 6 leaves
“Uncultured bacterium clone 6_Am_42 165 ribosomal RNA gene, partial sequence
< Bacillus sp. RM1(2014) 168 ribosomal RNA gene. partial sequence
9 Bacillus anthracis strain IHB B 15784 168 ribosomal RNA gene, partial sequence
W Uncultured Bacillus sp. clone C4A04 168 ribosomal RNA gene, partial sequence
J Bacillus cereus strain NM2E 11 165 ribosomal RNA gene, partial sequence
+j Bacillus thuringiensis strain KNUSC3015 16S ribosomal RNA pene, partial sequence
< firmicutes | 7 leaves
9 Bacillus sp. S13(2015) 165 ribosomal RNA gene, partial sequence
éﬁrmiculcs | 6 leaves
2 Uncultured Bacillus sp. clone YXY-9 168 ribosomal RNA gene, partial sequence
< Bacillus thuringiensis strain YC-10, complete genome
JUncultured Bacillus sp. clone RHDTWG 185 168 ribosomal RNA gene, partial sequence
9 Uncultured Bacillus sp. clone C3D04 168 ribosomal RNA gene, partial sequence
O Bacillus anthracis strain IHB B 18203 168 ribosomal RNA gene, partial sequence
g—v‘Unculrumd bacterium clone b5_31 168 ribosomal RNA gene, partial sequence
9 Bacillus cerens strain BGZ-8 168 ribosomal RNA gene, partial sequence
9 Bacillus thuringiensis strain AV13 168 ribosomal RNA gene, partial sequence
9 Bacillus sp, CH-L11 168 ribosomal RNA gene, partial sequence
Unculured Bacillus sp. clone RADTWG 181 168 ribosomal RNA gene, partial sequence
9 Bacillus anthracis strain IHB B 15126 165 ribosomsal RNA gene, partial sequence
9 Bacillus anthracis strain IHB B 18197 165 ribosomal RNA gene, partial sequence
g < Bacillus sp. 1S-20 168 ribosomal RNA gene, partial sequence
U_Uﬂcultumd bacterium clone 6_K_45 165 ribosomal RNA gene, partial sequence
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Micrococcus luteus KT339390

Micrococcus luteus strain DYPSBB RPF YRPO1 165 ribosomal RMNA gene, partial sequence

Sequence ID: KT339390.1 Length: 1462 Number of Matches: 1

Sraphics

Range 1: 20 to 1424 Gen2ank

Strand

Gaps

Identities

Expect
0.0

Score

Plus/Plus

2/1395(0%%)

1303,/1395(99%:)

2560 bits{1385)

Query
Sbjct

Query

Shict

aa

122

Query

Sbict

Query

Shbict 218

Query

Shict 278

Query

sbict

Query

Sbict

Query

sbjct 458

Query

sbict

Query

Sbict

Query

Shict &29

Query

Shbict &89

Query

Shict

Query

Shbict 889

Query

Shbict 86D

Query

Shict
Query
Sbjct

G929

Query

1a82 G

Query

Sejct 1199

1142 A&

Query

Sejct 1169

o
L1111
CATGA 1283

Cl

.i‘dl:(lﬂl: fi‘uTﬁ.ﬂ\ 1261
C

QAL

—

1322 4

Query

Skjct 1349

1382 T

Query

Sejct 1499
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[—Okﬁmm sp. 3442 16 ribosomal RNA gene, partial sequence
9 —

1

high GC Gram 4 eaves

)
L

@\icrococcus yunnancasis strain RWL-2 165 nbosomal RNA gene, partial soquence
us sp. 3464 165 nbosomal RNA gene, partial sequence

Micrococcus sp. PP1 165 nbosomal RNA gene, partial sequence
high GC Gram# | 2 keaves

high GC Gram |3 e

———alligh GC

Gram# | 2 leaves

9Micrococcus sp. PPS 165 nbosomal RNA gene, partial sequence

I—
L]

9Micrococcus sp. 3508 165 nbosomal RNA gene, partial sequence
oillhigh GC Gram |4 leaves
DMicrococcaceae bacterium KVD-1921-02 165 ribosomal RNA gene, partial sequence
Micrococcus sp. WY3 168 nibosomal RNA gene, parial sequence
Micrococcus sp. SKS7 gene for 165 rRNA, partial sequence
#Micrococous luteus strain VIM4RS? 165 ribosomal RNA genc, partial sequence
] 2 Uncultured bacterium parial 165 rRNA genc, isolate BFO00IDO063
:‘\Immm sp- HEXBAOH 168 nbosomal RNA genc, partial sequence
2 Uncultured bacterium partial 168 rRNA gene, clone MCOIFO4
5 Uncultured bactrium parial 165 rRNA gene,clone MC02C06
Micrococcaccac bacterium BQNIR-02d 168 nbosomal RNA gene, partial sequence
Micrococcaceac bacterium BQNIR-02d 168 nibosomal RNA gene, partial sequence
Microcoocus yunnancnss strain L7617 165 ribosomal RNA gene, partial sequence
Micrococcus yunnancasis strain YIM 65004 165 nbosomal RNA gene, partial sequence
PUncultured bacterium clone TSIG-19 165 bosomal RNA gene, partial sequence
dhigh GC Gram+ |2 leaves

——allfhigh GC Gram+ | 10 leaves

[~ Micrococcus sp. M3T3B2 165 ribosomal RNA gene, partial sequence
Micrococcus sp. PX9_S1 168 nbosomal RNA gene, partial sequence
99 Microcoocus lutcus strain JGTA-SS5 168 ribosomal RNA gene, partial soqucnce
Micrococcus sp. 3517 165 nbosomal RNA gene, partial sequence
Micrococcus sp. 3498 165 nbosomal RNA gene, partial sequence
Micrococcus sp. 3308 165 nbosomal RNA gene, partial sequence
Micrococcus lutcus strain VL-80 168 ribosomal RNA gene, partial sequence
Mic luteus strain ChDC B378 165 ribosomal RNA gen, partial sequence
Micrococeus luteus strain IARL-IHD-5 165 nbosomal RNA gene, partial sequence
'Microcoocus futeus strain KUDC1784 168 nbosomal RNA genc, partial sequence
Micrococcus sp. MNT-$ 165 nbosomal RNA genc, partial sequence
9 Unculturod organism clone ELUO1S7-T387-S-NIPCRAMgAND_000193 small subunit nbosomal RNA gene, partial sequence
—salfhigh GC Gram+| 7 leaves

el bigh GC Gram |2 kaves

high GC Gram# | 17 leaves

I.\licmcocms Tuteus strain ex11 culture-collection CGMCC:7.112 165 nbosomal RNA genc, partial sequence
Micrococcus sp. JAM-AC1 gene for 165 rRNA, partial sequence

Micrococcus sp. PA-E028 168 ribosomal RNA gene, partial sequence
Bacterium BII-SS partal 165 rRNA geng, isolate BIISS

high GC Gram+ | 3 leaves

“willhigh GC Gram+ | 3 leaves

é—v.\licmcoocm sp. A2984 168 ribosomal RNA gene, partial sequence

Micrococcus sp. 3723 165 nbosomal RNA gene, partial sequence

9 Uncultured bcterium partial 165 RNA gene,clone SCO4AIL

allhigh GC Gram# | 4 leaves
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2- The phylogenetic analysis of bacteria isolated from mirror samples

Bacillus cereus KP100400.1

Bacillus cereus 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KP100400.1] Length: 1179 Number of Matches: 1

Range 1: 55 to 1014 GenBank Graphics Next Match Previous M

Score

1683 bits(1866)

Expect Identities Gaps Strand
0.0 949/960(99%) 0/960(0%) Plus/Plus

Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query
Sbjct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query

Sbijct

1

35

61

115

121

175

181

235

241

295

301

355

36l

415

421

475

481

335
541

585

601

655

661

715

721

775

781

835

901

955

GGCGGACGGEGTGAGTAACACGTGGGTAACCTGUCCATAAGACTGGGATAACTCCGGGAAA

cerrrrrrrrrrrrrerrrre et rrrr et e et el
GGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCATAAGACTGGGATAACTCCGGGARA

CCGGGGCTAATACCGGATAACATTTTGAACCGCATGGTTCGAAATTGARAAGGCGGCTTCG

terrrrrrrerrrrre e et rrr e et e e e e e e
CCGGGGCTAATACCGGATAACATTTTGAACCGCATGGTTCGARATTGARAGGCGGCTTCG

TGTCACTTA! GCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA

[[IIII|\11]]IIIIII[[[[|III|\111]IIIIII[[[[|I\III]]]]IIIIII[[
TGTCACTTATGG. GCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA

AGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT GAGACACGGC

terrrrrrrerrrrrerrrrerr e e e et e e e e e el
AGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGEC

CCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGARAGTCTGACGGA

terrrrrrerrrrrerrrrerr e rr et e e e e el
CCRAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGARAGTCTGACGGA

GCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAAC

cerrrrrrrerrrrrerrrre et rrr et er e e e el
GCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTARAACTCTGTTGT TAGGGAAGAAC

AAGTGCTAGTTGAATARGCTGGCACCTTGACGGTACCTAACCAGAMAGCCACGGCTAACT

terrrrrrrerrrreerrrrerr e e et e et el
AAGTGCTAGTTGAATAAGCTGGCACCTTGACGGTACCTAACCAGARAGCCACGGCTAACT

ACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCARGCGTTATCCGGAATTATTGGGCGTA

[[IIIII\]]]]IIIIII[[[ CEETETErE e et e ettt
TGCCAGCAGCCGCGGTARAACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTA

AAGCGCGECGCAGGTGGTTTCTTAAGTCTGATGTGARAGCCCACGGCTCANCCGTGGAGGG

treerrrrrrrrerrerreererrerr e e et e e
AAGCGCGCGCAGGTGGTTTCTTAAGTC TGATGT GAAAGCCCACGGCTCARCCGTGGAGGE

TCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGARAGTGGAATTCCATGTGTAGCGGT

cerrrrrrrerrrererrrerrt et e e e et
TCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGARAGTGGAATTCCATGTGTAGCGGT

GAAATGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTG

ceerrrrrrrrrrererrrerrt et e e e e er e et et
GAAATGCGTAGAGATATGGAGGAACACCAGTGGCGARGGCGACTTTCTGGTCTGTAACTG

ACACTGAGGCGCGAAAGCGTGGGGAGCAAMCAGGATTAGATACCCTGGTAGTCCACGCCG

cerrrrrrrrrrrererrrerrr et e e e e e e e e et et
ACACTGAGGCGCGAAAGCCTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGLCE

TAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGCATT

ceerrrrrrrrrrererrrer et e e e e e e e e et et
TAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGCATT

AAGCACTC GGGAGTACGGCCGCAAGGCTGARACTCARAGGAATTGACGGGGGCC

[[III|II]]]]IIIIII[I[[|III|\]]]]IIIIII[I[[IIII\I]]]]IIIIII[[
AAGC GGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCC

CGCACAAGCGGGGGAGCATGTGGTTTAATTCGAAGCAACGCAAAAAACCTTACCAGGTCT

ceerrrrrrrr reeerreerrrerrrrrrrrerrrrrerr rrr e et
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGARGCAACGCGAARAACCTTACCAGGTCT

TGACATCCTCCGACAACCCTAAAGAAAGGGCTTCCCCTTCCGGAACAAAATGACAGGGGG

ceerrrrrrrrrrerreerrr o rrrrrrerrrrrer terrrrrrrrrrrrer vl
TGACATCCTCTGARAACCCTAAARATAGGGCTTCCCCTTCGGGAACAARATGACAGGTGG

60

120

174

234

240

294

480

534

540

594
600

654

660

714

720

774

780

834

840

894

900

954

9¢0

1014
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. .

¥ Baclls corean 168 nibosossal RNA pene. partial soquence
NdeOIKO\"MMR.\Amm soguon
9 Baclhas covew saim MZA1 168 ribosossd RNA pone., partial soqoence
‘—0 Al | 2leves
9 e Bacillus theringlemis drain DMB 165 ribowenal RNA pene, partl sexence
— ¥ Uncultered Baciies s clooe PU_0_27_1 165 nibosomal KNA pone, partial soguonce
el vt | S laves

9 Bacillus sp. XQWS 165 ribosonsal RNA poe, partial soguence

¥ Bacilhas antheace strain LAMA 1145 165 ribosoad RN pone, purtd sogquence

9 Bacilhss coseus strain B4 165 rbosomal RNA pere, panial sogeeace

7 Unculturod buctermen clone 11_Am 27 165 rbosomal RNA pese, partial seqaence

3 Uncelurad hacterium chone 11_Am_$2 165 rosomal RNA pese, purtial sequence

4 Unculturod hacterim clone 117K I'IMSMRMpm partial soquence

9 Uncularod b Tone 115127 165 rbooms] RNA pene. partial soquence

¥ Bacillus coreun sinn 9 _pdo 165 rdvsomal RNA pore, partial soquence

7 Bacilles . 190Cu-As 168 rbuosoesd RNA pone, panial soquence

9 Bacillus coreun sirain SNb 168 ribosossal RNA pene, pantial sequence

¥ Bacillus urngicasis wram PB 165 rimomal RNA pose, parsal soquence

9 Bacillas coreun stram ZJ8-1 2003 165 ribosoemal RNA pone, partial sogecoce

¥ Bacilles antheace strain ADIST soguence

¥ Bacillus coreus stram TSO1 165 rdoscesd RNA gose, parsal seoquence

7 Bacilbus coneus strnin LV 168 nibowoenad RNA pene, partial soquence

9 Bacillus anthrace strain Ames ANAY, compleie pesome

¥ Bacillus anthrac strain K3, compleie posome

7 Bacillus antheacn strain SK- MO, complate posomne

¥ Bacilbus anhracn i, Storne, complete ponvene

¥ Bacillus cerews G924 ), complete pesome

o Bacillus coreus 0JBH M08, compleie penome

4 Bacillus covews strain ZJU2 168 ribosomal RNA pene, partial soquence

:hihmlnnlm 148 ribosomal RNA pone. partial soguonce

+ Unceliarod hacterin <lone 98 165 rix FRNA pose, partal sequone

¥ Bucil s Sarmgiomis dran A1 16S rbosomd RNA pose, parsal sogquence

+ Bacilkes . MS) 168 ribosomal RNA gene, pastal saquence

# Bacillus cosews strain NES 165 ridosceal RNA pene, partial soquence

7 Bacillus sp. DBI4TS0 IS rdosomal RNA pene, partial soguence

7 Unculerad Bacilhes . pene for 165 rdosomsd RNA, pertial soquonce, iolate: LZX-37
Bacills anthrace 1S edonoemal RNA pene, partial soguesce

# Uncultarod Bacil e . chone RL-11 165 ridonomsal RNA pone. purtal soquence

¥ Bacil s covews ATOC 4342, compleie pemome

# Bacilhus anthraces str. VIO NP IR, complete penome

9 Bacillus antheacn strain RAD, compleie penoee

+ Bacil s coreun strain FM, comple pemome

9 Bacil s coveen 03BB 02, complets pemvenc

¥ Bacillus anthraces 1S (RNA pene, isolute EM

7 Bacillas oovews sirain SKSFSS 165 nbowenad RNA pene, partal saqeence

9 Bacillus anthrace strain IHB B 2081 165 rdvmomal RNA peoc, partial soquonce

7 Bacillus . BAB-4397 165 ribosoonad RNA pose, parseal soguence

¥ Bacillus coreun siram ALOMEAL D 165 sibowendd RNA pose, puntal soqeonce

¥ Bacillus coveun pantal 165 (RNA pose. nolate BBSIY

¥ Unculturod Bacilhes . chooe COA(S-2 165 ribosomal RNA pose, pariial sequence

9 Bacilius g, T85C0-As 165 rosomall RNA pee, pastal sequonce

# Bacillus corews sirain HS11 165 ribosoma] RNA pene. purtial sequonce

’lwhau—chﬂl St_H 165 ridosomal RNA pene, pantal soquoxe

3 Uncubured hacterum clone 11 K_33 165 nivosomal RNA pone., partial soquence

’lhmh-dhau—d-n Am_&4 16S rbosomal RNA pene, partial sequence
lh:-hvdboaﬂ—dmll Am &mmll“mpde@m
firrmcwies | 10 keaves.

4 Bacllus . GN-12 partial 1465 (RNA pene. steain GN-12

¥ Baclius . DB13629 165 rdososal RNA pene, partial soqecnce

élwn.dhguchmmudmpum molae QX-17

¥ Baclius . GIGANY 168 rbosoaual RNA gene, partial soguence

9 Baoillus Buriegienis drain 97.27, compleie penome

¥ Baollus Buriegiomis tram HDST ), compleie ponomne

9 Bail b atheacis straa BAI01S, complesc peaoee

¥ Bl antheacin straia Padowe, complete ponome

¥ Baollus Burmgiomis €ram HD101 1, complete ponome

9 Bl hus antheacis strain Podlno saquence

¥ Bacl lus Buriegiensis €raim SR11S-B7 168 ridonomul RNA pene, partial sequence

+ Baol ks corews siaim SA5B16 145 rbosomal RNA pene, purtal sequence

;hihmmlust&“m.m(‘c-l
Bl s corews siram 1516 168 ridososal RNA peae, partal sequence

¥ Uncubured hacierium chone K245 _31 165 nhowmal RNA pene, partial sequence

¥ Baolhus covews stam CASMBAUDALL 168 nbosomul RNA pove, partial soquence

¥ Bacilhus cerews staim MGH 1S 168 ribosomul RNA pose, partial soquence

2 Bacllus corcws sirain 165PF 165 rbosomul RNA gene, partial sequence

9 Uncuburad hacterium clone 11_5t_30 168 rivonomal RNA pene, panal soquone

’lk-hdham-chtll St_10 165 ribosoral RNA pee, partal soquone

3 Uncubured hacierium chooe 11K _26 165 rbosceal RNA pose, partial sequence

3 Uncubured hacierium chone 11 Am_43 16S rbosomal RNA pene, partial sequence
lwhau-ldu:ll Am !SNMI&\A:«:.'-!UW
frmceier | $ kaves

4 Baol ks Buniegvomis ram MSS 165 ribososal RNA pose, partal soquance
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Bacillus subtilis DQ683077.1

Bacillus subtilis strain GB03 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|DQE83077.1] Length: 1124 Number of Matches: 1

m

o
'
T

Range 1: 26 to 1004 GenBank Graphics

Score Expect Identities Gaps Strand

1739 bits(1928) 0.0 973/979(99%) 0/979(0%) Plus/Plus

Query 1 AGATGGGAGCTTGCTCCCTGATCTTAGCGGCGEACGEGTGAGTAACACGTGGETAACCTG 60
teererrrrrrrrrereereeererrrrrerrrerererrrtr et e rrrrerrrrrnd

Sbjct 26 AGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGETARCCTG 85

Query 61 CCTGTAAGACTGGGATAACTCCGGGARACCGEGGCTAATACCGGATGETTGTTTGARACCG 120
teererrrrrrrrrerrererererrrrrerrrerererrrtr et e rrrrrrrrrrnd

Sbjct 86 CCTGTAAGACTGGGATAACTCCGECARACCEEGECTAATACCGGATGETTGTTTGAACCG 145

Query 121 CATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATT 180

Ceerrrrrrrrrrrre ettt r e e et e e e et
Sbjct 146  CATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATT 205

Query 181 AGCTAGTTGGTGAGETAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGEETG 240

teerrrrrrrerrrrererrrr et rrrr e et e e e e et
Sbjct 206  AGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTG 265

Query 241 GCCACACTGGGACTGAGACACGGCCCASACTCCTACGGGAGGCAGCAGTAGGGAAT 300

[[||||||IIIIIIIIII[[[[||||||IIIIIIIIII[[[[|IHIIIIIIIIIIII[[
sbjct 266 GCCACA CTGAGACACGGCCCAGAC CGGGAGGCAGCAGTAGGGAAT 325

Query 301 CTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGA 360

trererrrrrrrrrreeerrrr et rrr e et e e e et
Sbjct 326  CTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTITCGGA 385

Query 36l TCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGECACCTTGACG 420

Crerrrrrrrerrrreeerrrr ettt e et et e e e e e et
Sbjct 386  TCGTARAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACG 445

Query 421 GTACCTAACCAGAARAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGG 480

trererrrrreerrreeerrrr et e et re e et e e e et
Sbjct 446  GTACCTAACCAGARAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGG 505

Query 481 CAAGCGTTGTCCGGRATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATG 540

trererrrrrerrrreeerrrr et rrr e et e e e e et
Sbjct 506  CAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATG 565

Query 541 TGAAAGCCCCCGGCTCARCCGGGGAGGGTCATTGGAARCTGGGGAACTTGAGTGCAGAAG 600

trrrrrrrerrerrrererr et e e et err el
Sbjct 566 TGAAAGCCCCCGEECTCARCCGGECAGGEGTCATTGGARAACTGGGGAACTTGAGTGCAGARG 625

Query 601 AGGACAGTGOGAATTCCACGTCTAGCGGSTGARATGCCTAGACATGTCGAGGAACACCACTE 660

terrrrrrrrrrerrerrerrrrrerrrrrrrerrrrrrrrer et rrrrrrrrrrred
Sbjct 626 AGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTG 685

Query 661 GCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGARAGCGTEGGEGAGCGRAACA 720

trrrrrrrrrerrrerrrer ettt rrrrrrrrer e e rrrrrrrrn
Sbijct 686 GCGAAGGCGACTCTCTGGTCTCTAACTGACGCTGAGCAGCCARAGCGTGGGGAGCGAACA 745

Query 7Z1 GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTC 780

trrrrrrrerrrererererrerrrrrrrrrrrrrr e et et e rrrrrrrrn
Sbjct 746 GGATTAGATACCCTGGTAGTCCACGCCGTARACGATGAGTGCTARGTGTTAGGGGGTTTC 805

Query 781 CGCCCCTTAGT GCAGCTAACGCATTAAGCACTCCGCCTGGEGAGTACGGTCGCARGA B840

[[IIIIII]]]]IIIIII[[[[IIIIII]]]]IIIIII[[[[IIIIII]]]]IIIIIIH
Sbjct 806 GCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCARGA BES

Query 841 CTGAAACTCARAAGGARATTGACGGGGGCCCGCACAAGCGGTGCGAGCATGTGGTTTAATTCG 9S00

trrrrrrrrrreerrer et et e e et
Sbjct 866 CTGARACTCAAAGGAATTGACGGGGGCCCGCACAAGCEETGGAGCATGTGETITAATTCG 925

Query 901 ARGCAACGCGAARACCTTACCAGGTCTTGACATCCTCTGACATCCTAARAGARARGGACGTC 960

trrrrrrrrre reerererrerrererrrrrrrrrrrrrrrrr et rrr rrrernd
Sbjct 926 AAGCAACGCGAGARCCTTACCAGGTCTTGACATCCTCTGACATCCTAGAGATAGGACGTC 985

Query S61 CCCTTCCGGGGCARARTGA 979

ferrrr rrrerr ol
Sbijct 986 CCCTTCGGGGGCAGAGTGA 1004
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lel|Query 14063
't‘B:in lus sp. YG06290174 168 tibosomal RNA gene, partial sequence

? firmicutes | 2 leaves
] A firmicutes | 3 leaves
' ¢ Bacillus sp. PGPR 4 165 ribosomal RNA gene. partial sequence
Bacillus sp, $22829 168 ribosomal RNA gene, partial sequence
Bacillus sp. 522219 16S ribosomal RNA gene, partial sequence
Bacillus sp. $122907 168 ribosomal RNA gene, partial sequence
Bacillus sp. RA-19 165 ribosomal RNA gene, partial sequence
‘Pﬂacillus methylotrophicus strain H34 168 ribosomal RNA gene, partial sequence
Bacillus sp. XR 165 ribosomal RNA gene, partial sequence
%Bxillus SP. XJZ123 168 ribosomal RNA gene, partial sequence
Bacillus methylotrophicus strain SCSB 1312 165 ribosomal RNA gene, partial sequence
]EBacillus methylotrophicus strain SCDB 1365 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone L63 165 ribosomal RNA gene, partial sequence
¥B;\c‘ﬂlus amylolique faciens strain CB1 168 ribosomal RNA gene, partial sequence
7 Bacillus sp. BDRC3 165 ribosomal RNA gene, partial sequence
Bacillus amyloliquefaciens strain FS6 168 ribosomal RNA gene. partial sequence
Bacillus amylolique faciens strain KFRI-GS4-1 168 ribosomal RNA gene, partial sequence
» Bacillus sp. LS-508 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain Ab-525 165 ribosomal RNA gene, partial sequence
7 Bacillus licheniformis strain HT-22 165 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens gene for 165 ribosomal RNA, partial sequence, strain: RNB-113
Bacillus sp. QD-4 16§ ribosomal RNA gene. partial sequence
Bacillus methylotrophicus strain WZ-4 168 ribosomal RNA gene, partial sequence
?B:u:illus sp. ZYI-11 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain X-17 165 ribosomal RNA gene. partial sequence
Bacillus amyloliquefaciens strain CSY20 168 ribosomal RNA pene, partial sequence
 Bacillus amylolique faciens strain CSA26 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain CSL22 168 ribosomal RNA pene, partial sequence
Bacillus amylolique faciens strain CSS13 168 ribosomal RNA gene, partial sequence
 Bacillus amylolique faciens strain CSM11 168 ribosomal RNA gene, partial sequence
7 Bacillus amylolique faciens strain CSS7 165 ribosomal RNA gene, partial sequence
 Uncultured bacterium clone AGGG 168 ribosomal RNA gene, partial sequence
2 Bacillus sp. enrichment culture clone DSFB301 168 ribosomal RNA gene, partial sequence
' Bacillus sp. enrichment culure clone ZSTA204 168 ribosomal RNA gene, partial sequence
Bacillus methylotrophicus strain STF_NIO_3 16S ribosomal RNA gene, partial sequence
J}Bacillus sp. H405 165 ribosomal RNA gene, partial sequence
Bacillus methylotrophicus strain Z2 168 ribosomal RNA gene, partial sequence
2 Bacillus methylotrophicus strain Z9 168 ribosomal RNA gene, partial sequence
Bacillus methylotrophicus strain F29 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain MNNIT SR18 165 ribosomal RNA gene, partial sequence
Bacillus sp. w-1(2014) 168 ribosomal RNA gene, partial sequence
9 Bacillus amylolique faciens strain w-2 16S ribosomal RNA gene, partial sequence
Y Bacterium DS-1 168 ribosomal RNA gene, partial sequence
firmicutes | 53 leaves
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Bacillus cereus JQ659737.1

Bacillus cereus strain R5-339 165 ribosomal RNA gene, partial sequence
Sequence ID: gblJOE59737 1| Length: 1492 MNumber of Matches: 1

Range 1: 100 to 1025 GenBank Graphics

Score

1631 bits(1808)

Expect Identities Gaps Strand
0.0 918/926(99%) 1/926(0%) Plus/Plus

Query
Shiet
Query
Sbjct
Query
shijct
Query
Shjct
Query
Shict
Query
Shict
Query
Sbjct
Query
Shiet
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Shjct
Query
Shjct
Query
Sbjct
Query
Shijct
Query

Skjct

340
301
400
381
480
421
520
481

580
541

640
601

700

760
721
§20
781
880
841
G40
00

1000

ACGGEETGAGTAACACGTGEGTAACCTGCCCATARGACTGGGATAACTCCGGGARACCGGEE

trerrrerrrreeerrrerererrrerrrerererrrerrrrrrrrrerrrrrrrrre
ACGEETGAGTAACACGTGEGTAACCTGCCCATAAGACTGGGATAACTCCGEGGAARCCEEG

GCTAATACCGGATAACATTTTGARCCGCATGGTTCGARATTGARAGGCEGCTTCEGECTGT

crrrerrrrrrrrrrrr et e er e e e e e e e
GCTRARTACCGGATARCATTT TGARCCGCATGGTTCGARAT TGARAGGCGGECTTCGGCTET

CARCTTATGGATGGACCCGCGTCGCATTAGCTAGTTGGTGAGGTRAACGGCTCACCARGGCA

crerererrrerrrrerrrrrrr e e
CACTTATGGATGGACCCGCGTCGCAT TAGCTAGT TGGTGAGGTARCGGCTCACCARGGCA

ACGATGCGTAGCCGACCTCAGAGGGTGATCGGCCACACTGECACTGAGACACGGECCCAGA

trrrreerrrrererrrrrererrrerrrererrrrrerrrrrr e e rrrrrrrn
ACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGEGACTGAGACACGGCCCAGA

CTCCTACGEGAGGCAGCAGTAGSGARATCTTCCGCAATGGACGARARMGTCTGACGEAGCARC

RN R N N NN N RN RN R NN RE Ry
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGRAAGTCTGACGGAGCARC

GCCGCGTGAGTGAT GAAGGCTTTCGEGT CGTAARACTCTGTTGTTAGGGAAGAACAAGTG

trerererrrreeerrrreerrrrrerrrerer e rerrrrrrrr e rrrrrrrn
GCCGCETGAGTGATGAAGGECTTTCEGETCGTAARACTCTGTTGTTAGGGAAGRACARGTS

CTAGTTGAATARGCTGGCACCTTGACGGTACCTAACCAGAARGCCACGGCTARCTACGTG

FEPEEEET b e e e e e e e e e e el
CTAGTTGAATARGCTGGCACCTTGACGGTACCTARCCAGAARGCCACGGCTAACTACGTS

CCAGCAGCCGCGETARTACGTAGGTGGECAAGCGTTATCCGGAATTATTGGGCGTARAGCG

trrrrrerrrrererrrerererrrerrrerererrrerrrrrrrrrerrrrrerrrnd
CCAGCAGCCGCEETAATACGTAGGTGECAACGCCTTATCCGGAATTATTGGGCGTAAACGCG

CECECAGGTGETTTCT TRAGTCTGAT GTGAAAGCCCACGGCTCARACCGTGGAGGETCATT

trrrrrerrrrrrrrrr et et et e et e e r e e e e rr e
CECGCAGGTGETTTCTTAAGTCTGAT GTGARAGCCCACGGCTCAACCGTGGAGEGTCATT

GEAARACTGEGAGACTIGAGTGCAGARGAGGARAGTGGAATTCCATGTGTAGCGGTGARAT

Ferrrerrerreerrrrererererer et e et et rr et et
GGAARCTGGEGAGACTTGAGT GCAGRAGAGGARAGTGGAATTCCATGTGTAGCGGTGARAT

GCGTAGAGATATGGAGGRACACCAGTGGCGAAGGCGACTTTCTGGTCTGTARCTGACACT

FETETRTEE e e e et e e e e e e e e e e e e el
GCGTAGAGATATGGAGGARCACCAGTGGCGARGGCGACTTTCTGGTCTGTARCTGACACT

GAGGCGCGARAGCGTGGEGAGCAAACAGGATTAGATACCCTGETAGTCCACGCCGTAAAC

frrrrerrrrreerrrrererereerrrrerrrrrreerrrrrrrrrrr et
GAGGCGECEARAGCGTGEEGAGCARACAGGATTAGATACCCTGETAGTCCACGCCGTAAAC

GATGAGTGCTAAGTGTTAGAGGGTTITCCGUCCCTTTAGTGUTGAAGTTARCGCATTAAGCA

Frrrrerrrereerrrrererererrrrr e et et et rr e
GATGAGTGCTARGTGT TAGAGGETTTCCGCCCTTTAGTGCTGARGT TAACGCATTARGCA

CTCCGCCCTGEEGAGTACGGCCGCARGGCTGRAAACTCCARGGALATTGACGGGEGGCCCGECA

FEEETEEEE et et et et e e e b e Fre e
CTCCGCCCTGGGEAGTACGGCCGCARGGCTGARACTCARAGEAATTGACGEGEGCCCGCA

CAAGCGETGGAGCATGTGETTTAATTCGRAAGC-ACCCGARRARACCTTACCAGGTCTTGAC

ferrrerrrereerrrrererererrrrrerr re rerr rreerrrrrrrrrrrere
CARAGCGGTGGAGCATGTGETTTAATTCGAAGCARCGCGAAGAARCCTTACCAGGTCTTGAC

TTCCTCTGACARCCCTARRAATAGGE 925

FErrrerr e 0o rerend
ATCCTCTGAAAACCCTAGAGATAGGG 1025

159
120
219
180
279
240
339
200
389
360
459
420
519
480
s78
540
639
eQ0
699
6&0
759
720
819
T80
879
840
539
889

9499
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Ill.llllﬁ I

ST Query 20109

9 Uncultured Bacillus sp, clone PU_10_27_{ 165 ribosomal RNA pene, partial sequence

“ Bacillus anthracis strain K3, complete genome

 Bacillus thuringiensis strain HD1D1 1, complete genome

= Bacillus sp. DBI4TED 165 ribosomal RNA gene, partial sequence

7 Bacillus sp. DB14629 165 ribosomal RNA pene, partial sequence

# Unculiured bacterium clone 98 165 ribosomal RNA pene, partial sequence

# Unculured Bacillus sp. gene for 168 ribosomal RNA, partial sequence, solate: LEX-37

#Unculiured Bacillus sp. gene for 168 ribosomal RNA, partial sequence, isolste: QX-17

7 Bacillus cereus strain VIIS2 165 ribosomal RNA gene, partial sequence

# Bacillus cereus strain g30 168 ribosomal RNA gene, pantial sequence

© Bacillus sp. PMO 165 ribosomal RNA gene, partial sequence

 Bacillus cereus strain KEST 168 ribosomal RNA gene, partial sequence

# Bacillus anthracis 168 ribosomal RNA gene, partial sequence

7 Bacillus sp. GIGAN2 165 ribosonal RNA gene, pantial sequence

© Bacillus cereus strain ZIU2 165 ribosomal RNA gene. partial sequence

 Uncultured Bacillus sp. clone RL-11 165 ribosomal RNA gene, panial soquence

¢ Bacillus anthracis 165 fRNA pene, molate EMI

 Bacillus thuringiensis strain SR11S-BT 165 ribosomal RNA gene, partial sequence

@ Bacillus cereus strain Lr3/2 165 ribosomal RNA gene. panial sequence

 Bacillus cerews strain SKSFSS 165 ribosomal RNA pene, pantial sequence

7 Bacill train S65B16 165 RNA pene, partial sequence

# Bacillus cereus strain TS01 165 ribosomal RNA gene. partial sequence

 Bacillus anthracis strain IHB B 7081 165 riboscrmal RNA gene, panial sequence

+ Bacillus cereus partial 165 rRNA gene, strain Ce-1

2 Bacillus sp. BAB-4397 165 ribosomal RNA gene, partial sequence

+ Bacillus cereus strain 1516 165 ribosomal RNA gene, partial sequence

 Bacillus cereus strain Z1B-12033 165 rbosomal RNA pene, partial sequence

@ Bacillus cereus strain AUChE413 165 ribosomal RNA gene, partial sequence

# Unculiured bacterium clone K245_31 165 rib 1 RNA gene, partial soquence

 Bacillus thuringiensis steain PB 165 ribosomal RNA gene, partial sequence
Bacillus cereus partial 165 rRNA gene, isolate BR&13

+ Bacillus cereus strain CASMBAUDALIL 165 ribosomal RNA gene, pantial sequence

# Bacillus cereus strain SN6 168 ribosomal RNA pene, partial sequence

7 Bacillus cereus strain 15:-N-5 168 rbosomal RNA pene, partial sequence

S Uncultured Bacillus sp. clone CDADS-2 165 ribosomal RNA gene. partial sequence

 Bacillus cereus strain MGH 115 165 ribosomal RNA gene, pariial sequence

¥ Bacillus sp. 190Cu-As 165 ribosonul RNA gene, pamial sequence

# Bacillus sp. 188Cu-As 165 ribosonal RNA gene, pantial sequence

 Bacillus cereus strain 165PP 165 ribosomal RNA gene, partial sequence

 Bacillis cerews strain 9_julio 165 rbosomal RNA gene, partial sequence

2 Bacill train HS11 165 ri RNA gene, partial sequence

2 Uncultured bacterium clone 11_St_40 165 ribosomal RNA gene, partial sequence
#Uncultured b um clone 11_S1_27 165 rib RNA gene, partial sequence
“Uncultured L Jone 11_51 RNA gene, partial sequence
+ Uncultured bacterium clone 11_S1_13 165 i RNA gene, partial sequence
# Uncultured b i Joise 11_St_10 165 ribs 1 RNA gene, pantial sequence

 Uncultured bacterium clone 11_K 47 165 ribosonal RNA gene, pastial soquence
#Uncultured bacterium clone 11_K_33 165 ribosomal RNA gene, pastial sequence
# Uncultured bacte rium clome 11 ribosoimal RNA gene, panial sequence
2 Uncubtured bacterium clone 11_Am_53 165 ribosomal RNA pene, pastial sequence
L | mum chone 11_Am_44 165 rib I RNA pene, partial sequence

 Uncultured bacterium clone 11_Am_43 168 rib I RNA gene, partial sequence
 Unculired bacterum clone 11_Am_27 165 ribosomal RNA gene, partial sequence
7 Uncubtured bacterium clone 11_Am_26 165 rib I RNA gene, partial sequence

A firmicutes | 18 leaves
Unculiured bactermm clone 11_Am_25 168 ribosonal RNA pene, partial sequence
firmsicutes | 17 leaves

Afermicues | 10deaves
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Staphylococcus haemolyticus KC139455.1

Staphylococcus haemolyticus strain B-20 163 ribosomal RNA gene, partial sequence
Sequence ID: gb|KC139455 1] Length: 1428 Number of Matches: 1

Range 1: 508 to 1266 GenBank Graphics

Score

1503 bits(1666)

Expect Identities Gaps Strand
0.0 852/862(99%) 3/862(0%) Plus/Minus

Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbijct
Query
Shict
Query
Sbijct
Query
sbjct
Query
Sbjct
Query
Shict
Query

Sbijct

1
1366
61
1306
121
1246
181
11386
241
1126
301
1066
36l
1006
421
946
4381
886
541

826

TGETGTGACGGEGCEGTGTGTACAAGACCCGGGAACGTATTCACCGTAGCATGCTGATCTA

ceeerrrrrrrrerrrrrrreerrrr e rr e e e e et
TGGETGTGACGGGCGGTGTGTACAAGACCCGGEAACGTATTCACCGTAGCATGCTGATCTA

CGATTACTAGCGATTCCAGCTTCATGTAGTCGAGTTGCAGACTACAATCCGAACTGAGAR

ceeerrrrrrrrrrrrrrrrrerrrr e e e e et e
CGATTACTAGCGATTCCAGCTTCATGTAGT CGAGTTGCAGACTACAATCCGAACTGAGAA

CAACTTTATGGGATTTGCTTGACCTCGCGGTTTCGCTACCCTTTGTATTGTCCATTGTAG

ceerrrrrrrrrrrrrrrrrrerrrr e e e e e e et e
CAACTTTATGGGATTTGCTTGACCTCGCGGTTITCGCTACCCTTTGTATTGTCCATTGTAG

CACGTGTGTAGCCCAAATCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCC

ceerrrrrrrrrrrrerrrrrerrr e e e e et
CACGTGTGTAGCCCARATCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCC

GGTTTGTCACCGGCAGTCAACTTAGAGTGCCCAACTTAATGATGGCAACTAAGCTTAAGG

ceererrrrrrrerrrrrrrrer e e e e e e e et e
GGTTTGTCACCGGCAGTCAACTTAGAGTGCCCAACTTAATGATGGCAACTAAGCTTAAGG

GTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACARCCATGC

ceeeerrrrrrrerrrrrrrrerrr e e e e e e e
GTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGC

ACCACCTGTCACTTTGTCCCCCGAAGGGGAARAGCTCTATCTCTAGAGTTGTCARAGGATG

II|II||II|IIIIIIII||I||I|||I||IHIIIIII\|||I||I|||I|IIIIIIII
GTCACTTTGICCCCCGAAGGGGAAAGCTCTATCTCTAGAGTTGTCARAGGATG

TCAAGATTTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTGT

Cerrrrr e e r e e e e e e e e
TCAAGATTTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCTTGT

GCGGGTCCCCGTCAATTCCTTTGAGTTTCANNCTTGCGNTCGTACTCCCCAGGCGGAGTG

trrreerrrerrrrreeerrreerrrerrr o rrreer rrrrrrrrrrrrrrrrrrend
GCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGTG

CTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACACTTAGCACTCATCGN

Crrrrrrrrrrrerererer ettt e er e e e e e e e e
CTTAATGCGTTAGCTGCAGCACTAAGGGGCGGARACCCCCTAACACT TAGCACTCATCGT

TTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGATCCCCACNCTTTCGCACATCAG

Crrrrrrrrrrrerererer ettt e e e e e e et et Ter e
TTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGATCCCCACGCTTTCGCACATCAG

CGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCATATCTCTGCGCAT

CEPEEEEr e e e ettt et e e e e e e e e e e et
CGTCAGTTACAGACCAGARAGTCGCCTTCGCCACTGGTGTTCCTCCATATCTCTGCGCAT

TTCACCGCTACACATGGARATTCCACTTTCCTICTTCTGCACTCAAGTTTTCCAGTTTCCA

Crrrerrrrrrrerere teere e e e e e e e e e e e e ey
TTCACCGCTACACATGG-AATTCCACTTTCCTCTTCTGCACTCAAGTTTTCCAGTTTCCA

ATGACCCTCCACGGTTGAGCCGTGGGCTTTCCCATCCGACTTAARAAACCGCCTACGCGE

||||||||||||IIIIII||||||||| I T Frer et e
TCCACGGTTGAGCCGTGGGECTTTCACATCAGACTTAAARARCCGCCTACGCGC

GCCTTTACGCCCAATARATTCC 862

LT rrrrtl
G-CTTTACGCCCAAT-AATTCC 508

&0
1307
120
1247
180
1187
240
1127
300
1087
3e0
1007
420
947
480
887
540
827
600
ey

&e0

720
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ki Query 3399
’Ihnnnnlhmmml(ssmlm:\gcu.md sequence

drain Hb-6 165 rbosonal RNA gene, mahapence

Io.um ‘

§Saphylocoscus haemolyticus srain B-17 168 riosomal RNA gene, artial

WSWMM I‘&“lm pragensis Srain om 8529 168 ribosomal RNA gene, partial sequence

> iy petrasii subsp. croceilyticus strain MCC11690 168 ribosomal RNA pene, pastial sequence
gm;.m NLAE-21-PS66 168 riboswmal RNA gene. partal sequerce

’ Susphyk petrasii subsp. pragensis strain LMG 28328 168 ribosomal RNA gene, partial sequence
Staphyk haemolyti Imllh!llllGSMlRl\Ager.w\d:m

’th)hw«\n ln:notylwm lmB 20 165 ribosomal RNA gene, partial sequence

@ Suaplryhococcus jetiensis strain SEQ2S7 165 ribosomal RNA gene, partial sequence

—0 < firmicutes | $ keaves

S 3

9 Staphylococcus aureus strain 254 Chen 165 ribosomal RNA pene, partial sequence

¥ Staphylococcus areus strain 383 Chen 165 ribosomal RNA ene, partial sequence

9 Staphylococcus aureus strain Pnl016/Pant-Uae’2007 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus aureus subsp, aurcus 11819-97, complete genome

9 Uncultured organism dlone ELUD072- TJT?-S\IPCRMI;A.\: 000357 small subunit ribosomal RNA gene, partial sequence

& Uncultured organism clone ELU00T2-T477-S-NIPCRAMgANs_000535 small sbunit ribosomal RNA gene, purtial sequence

9 Uncultured organism clone ELUDI7S-T478-S-NIPCRAMgANs 000494 small subunit ribosomal RNA gene, partial sequence

9 Uncultured organism clone ELU0034-T174-S-NIPCRAMANY 000170 small subunit ribosonal RNA genc., partial sequence

& Uncultured organism clone ELU0034-T174-5-NIPCRAMgANY 000319 small subunit ribosonsl RNA gene, partial sequence

9 Uncubured organism clone ELUD034-T174-S-NIPCRAMgAND_000573 small subunit ribosomal RNA gene, partial sequence

¥ Staphylococcus aureus subsp. aureus gram XJYL-Mb-1 168 nbosomal RNA genc, partial sequence

9 Staphylococcus hacmolyticus train B- 16 16S ribosomal RNA gene, partial sequence

9 Staphylococcus aureus strain Z221 168 ribosonsal RNA gene, partial sequence

& Staphylococcus haemolyticus train Z1092 165 ribosomal RNA gene, partial sequence

9 Staphylococcus §p. SR24-1 168 ribosomal RNA gene, pastial sequence

2 Staphylococcus aureus strain 179 (BC31(B)) 165 ribosomal RNA pene, partial sequence

¥ Staphylococcus aureus subsp, aureus grain 928 (BSJ3) 165 ribosomal RNA pene, partial sequence

¥ Staphylococcus aureus strain 129A (BC40Fs) 168 ribosomal RNA gene, partaal sequence

9 Staphylococcus aureus strain 140A (b2) 168 ribosomal RNA gene. partial sequence

o Suaphylococcus aureus strain 15 (BC19) 168 ribosomal RNA gene, partial sequence

9 Staphylococcus aureus strain 29 (BRS6) 168 riboswomal RNA gene, partial sequence

9 Staphylococcus aureus strain 74 (be12) 168 ribosomal RNA gene, partial sequence

& Staphylococcus aureus strain M4A (brs) 168 ribosomal RNA gene, partial sequence

3 Staphylococcus . CDC BS90 168 ribosoeal RNA gene, partial sequence

7 Staphylococcus aureus strain 2RMDY | Ibsmowml RNA gene, partial sequence

9 Suaphylococcus aureus strain IS 1/2 168 ribosomal RNA gene, partal sequence

9 Staphylococcus aureus strain RW-302 168 ribosonual RNA gene, partial sequence

 Staphylococeus aureus subsp, aureus DNA, complese genome, strain: TMUS2134

& Staphylococcus aureus strain OUC_ES2S 16 ibosomal RNA gene, partal sequence

? Staphylococcus aureus genome assembly NCTC 13435, chromosome : |

9 Staphylococcus aureus strain NF4 165 nbosomal RNA pene, partial sequence

& Suaphylococcus aureus strain CICC 10384 168 ribosomal RNA gene, partial sequence

9 Staphylococcus aureus strain LH-Y1 168 ribosomal RNA gene, partial sequence

¥ Saphylococcus sp. SB-3 168 ribosomal RNA gene, pastial sequence

¥ Staphylococeus aurcus strain 89A (BR66) 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus aureus strain 42 (C2T)) 168 ribosomal RNA gene, partial sequence

9 Staphylococcus aurcus strain 158B (BR61Fs) 16S ribosomal RNA gene, partial sequence

¥ Staphylococeus aureus strain 1478 (BR64Fs) 16S ribosoanl RNA gene, partial sequence

 Staphylococcus aureus strain 130A (BR6S) 16S nibosomal RNA gene, partial sequence

7 Staphylococcus aurcus strain 102 (BR6SFS(A)) 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus aureus strain 1248 (BC38Fs) 16S ribosoaul RNA gene, partial sequence

9 Staphylococeus aureus strain 02 168 nbosomal RNA gene, partial sequence

9 Staphylococcus aureus strain C123 168 ribosomal RNA gene, pantial sequence

¥ Staphylococcus aureus strain Z1261 168 ribosomal RNA gene, partial sequence

°Saleyloem:t.\n aurcus strain KIBGE-1B24 168 ribosomal RhA gene, partial sequence
¥ Staphyk lyticus strain G18 16S riby I RNA gene, partial sequence

*L\:ulnml organism clone ELUDO34-T174-S-NIPCRAMEAND 000628 sall subunit ribosomal RNA gene, partial sequence

9 Uncultured organism clone ELU0034-T174-S-NIPCRAMgAND_000444 small subunit ribosomal RNA gene, partial sequence

? Uncultured organisem clone ELUD034-T174-S NIPCRAMgAND_000178 snull subunit ribosomual RNA gene, partial sequence

9 Uncultured organism clone ELU0034-T174-S-NIPCRAMgAND_ 000011 snall subunit ribosomal RNA gene, partial sequence

9 Uncultured organism clone ELUDI7S-T435-S-NIPCRAMgANa_000843 small subunit ribosomal RNA gene, partial sequence

9Uncultured organism clone ELUD072-T477-S-NIPCRAMgANa_000359 small subunit ribosomal RNA gene, pantial sequence

gthculmd organism clone ELU0072-T477-S-NIPCRAMgANa_000082 small subunit ribosomal RNA genc, partial sequence
firmicutes | 2 kaves

¥ Staphylococcus haemolyticus strain Sh29/312/12, complete genome

9 Suaphylococcus aureus subsp, aureus DNA, complete penome, train: TMUS2126

2 Saphylococeus aureus subsp, aureus ST772-MRSA-V stram DARS14S, complete genome

7 Staphylococcus haemolyticus strain GZSP-3 168 ribosomal RNA genc, partial sequence

¥ Staphylococcus aureus strain AMRF2 168 ribosomal RNA gene, partial sequence

9 Staphylococeus . BAB-3242 168 nibosomal RNA gene, partial sequence

 Staphylococcus aureus strain 89B (BR66) 16S ribosomal RNA gene, partial sequence

7 Staphylococcus aureus strain 48 (brl4) 16S ribosomal RNA gene, partial sequence

7 Suaphylococcus aureus strain 166A (BR60Fs) 16S ribosomal RNA gene, partial sequence

¥ Staphylococeus aureus strain 1488 (BC39F5) 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus aureus strain 1398 (br27) 168 ribosomal RNA gene, partial sequence

2 Staphylococcus aureus strain 118A (BR69Ms) 16 ribosomal RNA gene, pantial soquence

9 Staphylococcus aureus strain 1158 (BR67F) 16S ribosomul RNA gene, partial sequence

¥ Staphylococeus aurcus subsp, aureus CN1, complete genome

¥ Staphylococcus aureus strain C126 168 ribosomal RNA gene, partial sequence

9 Staphylococcus aureus strain Z1263 16S ribosomal RNA gene, partial sequence

2 Staphylococcus aureus strain 7222 168 ribosomal RNA gene, partial sequence

? Staphylococcus sp. N2 partial 165 rRNA gene, strain N2

9 Uncultured organism clone ELUDO34-T174-5-NIPCRAMAND 000662 soall subunit ribosomal RNA gene, partial sequence

9 Uncultured organism clone ELLDO34-T174-S-NIPCRAMAND 000500 small subunit ribosomal RNA gene, partial sequence

9 Uncultured organism clone ELUD034-T174-S-NIPCRAMAND_000310 sesall subunit ribosomal RNA gene, partial sequence

O Uncultured organism clone ELLDO34-T174-S-NIPCRAMgAND 000107 saall subunit ribosonal RNA gene, partial sequence

9 Uncultured organism clone ELU0I77.-T472-S-NIPCRAMANa_000516 small subunit ribosomsal RNA gene, partial sequence

9 Uncultured organism clone ELUDO72-T477.S-NIPCRAMANa_000382 small subunit ribosoasl RNA gene, partial sequence
Uncultured organism clone ELUD072-T477-S-NIPCRAMANa_000321 small subunit ribosonxsl RNA gene, partial sequence
firmicutes | 4 kaves

9 Staphylococeus aureus strain RKI4, complete genome

206



3- The phylogenetic analysis of bacteria isolated from computer Keyboards and
computer mice samples

Bacillus subtilis KJ746466.1

Bacillus subtilis strain ACHSOC779 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KJ746466.1] Length: 1266 Number of Matches: 1

Range 1: 14 to 970 GenBank Graphics Mext Match Previous Match

Score Expect Identities Gaps Strand

1701 bits{1886) 0.0 952/957(99%) 1/957(0%) Plus/Plus
Query 1 CTGATGTTAGCGECGEACGEETGAGTAACACGTEEGTAACCTGCCTGTAAGACTGGGATA 60

teerrrrrrrrerrrreerreerrrrrrrrrrrrrrrr et et et rrrrrrrrretd
Sbjct 14 CTGATGTTAGCGGCGGRACGGEGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATA 73

Query 61 ACTCCGGGAAACCGGEGGCTAATACCGCGATGGTTGTTTGAACCGCATGGTTCAAACATARA 120

trerrrrrrrrrrrrreerrererrrrrrrrrrrrrrr ettt et rrrrrrrnd
Sbjct 74 ACTCCGGGAAACCGGEGCTAATACCGGATGETTGTTTGARCCGCATGGTTCAAACATARA 133

guery 121 AGGTGGCTTYGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTA 180

trerrrrrrorerrrreerreeerrrrrrrrrrrrrrr et et rrrrrrrrrrnd
Sbjct 134 AGGTGGCTTCGGCTACCACTTACAGATGGACCCGLGGCGCATTAGCTAGTTGETGAGGTA 193

Query 181 ACGGCTCACCAAGGCRACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGAC 240

trrrrrrerrrrrrrreerrererrrrrrrrrrrrrrr et rrr e rrrrrrrrrrrnd
Skhijct 194 ACGGECTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGETGATCEGGCCACACTGEGAC 253

Query 241 TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGEACGAR 300

trerrrrrrrrrrerreerrrerrrrrrrrrrrrrrrr e et rrrrrrrrrrend
Sbjct 254 TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGRAA 313

Query 201 AGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTITTCGGATCGTAAAGCTCTGTTGT 360

trerrrrrrrrerrrreerrerrrrrrrrrrrrrrrrr ettt et rrrrrrrrrrnd
Sbjct 3214 AGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGT 373

Query 261 TAGCGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGARARGC 420

trrrrrrrrrrrrrrreerrreerrrrrrrrrrrrrrrrr et rrrrrrrrrrretd
Sbjct 374 TAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAARGC 433

guery 421 CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT 480

trerrrrrrrrerrrreerrerrrrrrrrrrrrrrrrr et rer e rrrrrrrnd
Sbjct 434 CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT 493

Query 481 TATTGGGCGTARAGGGCTCGCAGEGCGEGTTTCTTAAGTCTGATGTGARAGCCCCCGGECTCA 540

trrrrrrrrrerrrrrreerrrerrrrrrrrrrrrrrrr et e et rrrrrrnd
Skhijct 49%4 TATTGGGCGTARAGGGCTCGCAGGCGETTTCTTAAGTCTGATGTGAAAGCCCCCGEECTCA 553

Query 541 ACCGGGGAGGGTCATTGGAAACTGEGEGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCA 600

trrrrerrrrrrrerrrrrerrrr et rrrrrrrrr e rr e el
Sbjct 554 ACCGGGGAGSSTCATTIGGARACTGGGGAACTTGAGTGCAGRAGAGGAGAGTGGAATTCCA 613

Query 601 CGTGTAGCGGTGARAATGCGTAGAGATGTGGAGGRARACACCAGTGGCGAAGGCGACTCTCTG 660

trrrrerrrrrrreerreerrrrrrrrrrrrrrr et r e rrrrrrrnd
Sbjct 614 CGTGTAGCGSTGARATGCGTAGAGATGTGGAGSAACACCAGTGGCGAAGGCGACTCTCTG 673

Query 661 GTCTGTAACTGACGCTGAGCGAGCGAAAGCGTGGGEGAGCGAACAGGATTAGATACCCTGGET 720

trrrrrrrrrrrreerreeerrrrrrrrrrrrrr e e e et rrr el
Sbjct 674 GTCTGTAACTGACGCTGAGGAGCGRARAAGCGTGGGGAGCGARCAGGATTAGATACCCTGGT 733

Query 721 AGTCCACGCCGTAARCGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCA 780

trrrrerrrrrrrrerreerrrr et rrrrrrr e e r et el
Sbjct 734 AGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCA 793

Query 781 GCTAACGCATTAAGCACTCCGCCTGGEEGAGTACGGTCGCAAGACTGAAACTCAANGEAAT 840

trrrrrrrrrrrrerrrre ettt rrr e et e et rrrel
Sbjct 794 GCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCARGACTGARACTCAARAGGAAT 853

Query 841 TGAC-GGGGCCCGCACAMAGCGETGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGARACC 899

L rrrrrrrrerrree et ettt e e e et e rrrrrrrrnl
Shjct 854 TGACGGEGGGCCCGCACAAGCGETEGGAGCATGTECTTTAATTCGAAGCAACGCGAAGAACC 913

Query 900 TTACCCGGTCTTGACATCCTCTGACATCCTAAARATAGGACGTCCCCTTCGGGGEGECA 956

trrrrorrrrrrreerreeerrrrrrrrrrr e el
Sbjct 914 TTACCAGGTCTTGACATCCTCTGACATCCTAGAGATAGGACGTCCCCTTCGGGEGCA 970
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| 0.0006 I

L—\' Bacillus sp. SSKSD11 168 ribosomal RNA gene, partial sequence

Bacillus sp. V4 16S ribosomal RNA gene, partial sequence

9 ¢ Bacillus methylotrophicus 165 ribosomal RNA gene, partial sequence

# Bacillus subtilis strain WZ-3 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain BI1 168 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain SAU-AD-9 168 ribosomal RNA gene, partial sequence
& Bacillus subtilis strain L11 165 ribosomal RNA gene, partial sequence
# Bacillus sublils strain BMPOI 168 fibosomal RNA gene, partial sequence
Bacillus sp. VITNJ2 168 ribosomal RNA gene, partial sequence
9 Bacillus sublilis strain AY02 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain GTG-69 16S ribosomal RNA gene, partial sequence
# Bacterium NF2 165 ribosomal RNA gene, partial sequence
7 Bacillus subtilis strain GG62 16S ribosomal RNA gene, partial sequence
¥ Bacillus subtilis strain SCKB1444 16S ribosomal RNA gene, partial sequence
& Bacillus subtilis strain SCSB1461 168 ribosomal RNA gene, partial sequence
 Bacillus tequilensis gene for 168 rRNA, partial sequence, strain: 33-1
i Bacillus tequilensis gene for 16S rRNA, partial sequence, strain: 142-2
Bacillus subtilis strain CH12 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain CH16 16S ribosomal RNA gene, partial sequence
¥ Bacillus subtilis strain Bp-1 168 ribosomal RNA, partial sequence
¢ Bacillus sp. ZLXH-2 168 ribosomal RNA gene, partial sequence
¢ Bacillus sp. ZLXH-6 168 ribosomal RNA gene, partial sequence
\?Bacillus subtilis strain Natto3 168 ribosomal RNA gene, partial sequence
i Bacillus subtilis strain PPL-S11 168 ribosomal RNA gene, partial sequence
§ Bacillus sp. HEOS 16S ribosomal RNA gene, partial sequence
2 Bacterium Y2 16S ribosomal RNA gene, partial sequence
8 Bacterium YC-LK-LKJ44 165 ribosomal RNA gene, partial sequence
§ Bacillus sp. CEB332.1 16S ribosomal RNA gene, partal sequence
IBncilIus subtilis strain SANN3 16S ribosomal RNA gene, partial sequence
? Bacterium YC-LK-LKJ121 16S ribosomal RNA gene, partial sequence
Bacterium YC-LK-LKJ43 16S ribosomal RNA gene, partial sequence
¥ Bacillus subtilis strain DLA7 168 ribosomal RNA gene, partial sequence
'iBacillus subtilis strain PPL-SC9 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain Lys-1249 16S ribosomal RNA gene, partial sequence
Bacillus subtilis strain jk-43 16S ribosomal RNA gene, partial sequence
Bacillus sp. ZLXH-3 16S ribosomal RNA gene, partial sequence
7 Bacillus subtilis subsp. inaquosorum strain IHB B 7075 168 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain 1C3 16S ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain CH13 168 ribosomal RNA gene, partial sequence
2 Uncultured bacterium clone SA2 168 ribosomal RNA gene, partial sequence
firmicutes | 20 leaves
¥ Bacillus subtilis subsp. subtilis strain DSM 10 16S ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain RAS-1 16S ribosomal RNA gene, partial sequence
2 Bacterium YC-LK-LKJ45 165 ribosomal RNA gene, partial sequence
W firmicutes | 36 leaves
© Bacillus subtilis strain W6 168 ribosomal RNA gene, partial sequence
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Bacillus amyloliquefaciens AB301004.1

Bacillus amyloliquefaciens gene for 165 rRNA, partial sequence, strain: GH3
Sequence ID: dbjJAB301004.1| Length: 1481 Number of Matches: 1

Range 1: 447 to 1408 GenBank Graphics Mext Match Previ

Score

1709 bits(1894)

Expect Identities Gaps Strand
0.0 957/962(99%) 1/962(0%) Plus/Minus

Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbijct
Query
Skjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

1

1408

61

1348

121

1288

181

1228

241

1168

301

1108

361

1048

421

988

481

928
541

601

808

661

748

721

688

781

628

568

901

508

960

GTGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACC

trrrrrrrrrrrrrrrerereerrrrrrrrrr e e e rrrrrr e e
GTGTTACAAACTCTCGTGETGTGACGGGCGGTGT GTACARGGCCCGGGAACGTATTCACT

GCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTG

crerrrrrrrrrrrrrerereerrrrrrrrrr e e e rrrrrr e e
GCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTG

CGATCCGAACTGAGRACAGATTTGTGGGATTGGCTTAACCTCGCGGTTTCGCTGCCCTTT

trrrrrrrrrrreerrrrreerrert e et rr e et e
CGATCCGAACTGAGAACAGATTTGTGGGATTGGCTTARCCTCGCGGTTTCSCTGCCCTTT

GTTCTGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTC

trrrrrrrrrrreereerreererrrrrrrrrrrrrrrrr et et
GTTCTGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTC

ATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTG

Prrrrrrrrrrrrrrrerererrrrrrrrrrr e e e e rrrn
ATCCCCACCTTCCTCCGETTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTG

GCAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAG

trrrrrrrrrrrrrrrerereerrrrrrrrrrrrr e e e e e e rrrrl
GCARCTAAGATCAAGGGTTGCECTCGTTGCGGGACTTARCCCAACATCTCACGACACGAG

CTGACGACAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGG

trrrrrrrrrrrrrrrere e et rrrrr e e e er e el
CTGACGACAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGE

ATTGTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACAT

terrrrrrrrrreererrreerrrrrrrr et r el
ATTGTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAAT TAAACCACAT

GCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGETACT

trererrrrrrrrrrrerereerrrrrrrrrrrerrr e rrrrrrrrr el
GCTCCACCGCTTGTGCEGECCCCCGTCAATTCCTTTEGAGTTTCAGTCTTGCGACCETACT

CCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACAC

cerrrrrrrererreerrrre et e e e e et e e e e e
CCCCAGGCGGAGTGCTTAATGCGTTAGCT GCAGCACTAAGGGGCGGAAACCCCCTAACAC

TTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACG

trrrrrrrrrrreeerrrrrrrrrerrrrrrrerrrrr et rrr et
TTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACG

TTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCC

l[IIIII|]]]]IIIIII|I[III||||]]]]IIIIII\[|||||||I]]]]IIIIII[|
TCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGETGTTCCTCC

ACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGT

cerrrrrrrerrrrererrre et e e e e e e e e e ey
ACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGT

TCCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGEGGGCTTTCACATCARACTTAARAR

cerrrrrrrerrrreeerrrerrrrrrrrrrrrrerrr e e rr e rererr
TCCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGECTTTCACATCAGACTTARGAR

CCGCCTGCGAGCCCTTTACGCCCAATAATTCCGGACARCGCTTGCCACCTACGTATTACC

terrrrrrrerrrrererrre et r e e e e e e e e ey
CCGCCTGCGAGCCCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACC

GCGGCTGCTGGCACGTAGTTAGCCG-GGCTTTCTGGTTAGGTACCGTCAAGGGGCCCCCC

trrrrrrrrrrreeerrrrrrrrrr o rrrrrrerrrreeeerrrrrrrrrrr ree
GCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTGCCGCCC

TA 961

Il
TA 447

60

1349

120

1289

180

1229

240

1169

300

1109

360

1049

420

989

480

929

540

869
600
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alcl|Query 27917

firmicutes | 2 leaves

| 0.0004 |

Bacillus amylolique faciens strain GR53 16S ribosomal RNA gene, partial sequence
Bacillus sp. [1405 16S ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain T45 165 ribosomal RNA gene, partial sequence
Bacillus methylotrophicus strain Z7 16S ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain D12 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain D48 165 ribosomal RNA gene, partial sequence
Bacillus subtilis strain MNNIT SR18 165 ribosomal RNA gene, partial sequence
Bacterium DS-1 168 ribosomal RNA gene, partial sequence
%E.u.il lus amylolique faciens strain SDS14 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain August M2 165 ribosomal RNA gene, partial sequence
Fﬂml lus sp. LG 165 ribosomal RNA gene, partial sequence
Bacterium OKR 165 ribosomal RNA gene, pantial sequence
Bacillus amylolique faciens strain IHB B 7126 16S ribosomal RNA gene, partial sequence
9 Bacillus amylolique faciens strain MSER 18 168 ribosomal RNA gene, partial sequence
© Bacillus methylotrophicus strain HB24 168 ribosomal RNA gene, partial sequence
¢ Bacillus vallismontis strain JBS-10 165 ribosomal RNA gene, partial sequence
B:lcil lus sp. APG-1 165 ribosomal RNA gene, partial sequence
@ Bacillus amylolique faciens 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain KAVK1 165 ribosomal RNA gene, partial sequence
Bacillus sp. 825 165 ribosomal RNA gene, partial sequence
Bacterium YC-LKJ56 168 ribosomal RNA gene, partial sequence
B.u:il lus methylotrophicus strain WY-3 168 ribosomal RNA gene, partial sequence
B.xil lus methylotrophicus strain CYJ 4 165 ribosomal RNA gene, partial sequence
¢ Bacillus sp. YP1(2015) 165 ribosomal RNA gene, partial sequence
E.ml lus amylolique faciens strain Jxnuwy-1 CCTCC M 2014639 16S ribosomal RNA gene, partial sequence
Bacillus subtilis strain J-18 165 ribosomal RNA gene, partial sequence
Bml lus amylolique faciens subsp. plantarum strain Pmg-32 165 ribosomal RNA gene, partial sequence
Bacillus vallismortis strain NBIF-001 16S ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain XY-1 165 ribosomal RNA gene, partial sequence
' Bacterium YC-LKI9 168 ribasomal RNA gene, partial sequence
firmicutes | 21 leaves
Bacillus sp. YP5 165 ribosomal RNA gene, partial sequence
Uncultured Bacillus sp. clone DDGI0S 165 ribosomal RNA gene, partial sequence
Bagcillus amyloliquefaciens strain X5-2 165 ribosomal RNA gene, partial sequence
¥ Bacterium YC-LKJ60 165 ribosomal RNA gene, panial sequence
firmicutes | 23 leaves
Bmllus amyloliquefaciens subsp, plantarum strain 1-1-b-5 168 ribosomal RNA pene, partial sequence
B.y.lllus sp. DB14353 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain WJ-2 165 ribosomal RNA gene, partial sequence
Bacillus sp. PPM3 165 ribosomal RNA gene, partial sequence
Bacterium YC-LKJ2 168 ribosomal RNA gene, partial sequence
7 Bacillus sp. HU-2012 165 ribosomtl RNA gene, partial sequence
BZICI"I.IS amyloliquefaciens strain TD-7 168 ribosomal RNA gene, partial sequence
Bacillus amylohquefamem strain Lys-1436 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain NDO4 168 ribosomal RNA gene, pantial sequence
Bacillus methylotrophicus strain HB26 165 ribosomal RNA pene, partial sequence
Bacillus methylotrophicus strain HB11 16S ribosomal RNA gene, partial sequence
Bacillus amyloliquefaciens subsp. plantarum strain IHB B 12506 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain IHE B 7050 165 ribosomal RNA gene, partial sequence
2 Bacillus sp. BAB-650 168 ribosomal RNA gene, partial sequence
7 Bacillus vallismortis strain CM1E3 168 ribosomal RNA gene, partial sequence
Bacillus amylolique faciens strain NLB12 168 ribosomal RNA gene, partial sequence
Bacillus subtilis strain YA-3 168 ribosomal RNA pene, partial sequence
anum NJ2 168 ribosomal RNA gene, partial sequence
# Bacillus amyloliquefaciens strain 1 168 ribosomal RNA gene, partial sequence
“"Bﬂ(‘l”l.li amyloliquefaciens strain Ixnuwx-1 CCTCC M 2014638 165 ribosomal RNA gene, partial sequence




Brevibacillus brostelensis EU816699.1

Brevibacillus borstelensis clone US12 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|EUB816699.1] Length: 1528 MNumber of Matches: 1

Range 1: 93 to 1053 GenBank Graphics Mext Mz

Score

1656 bits{1836)

Expect Identities Gaps Strand
0.0 946/962(98%) 2/962{0%}) Plus/Plus

Query
Sbijct
ouery
Sbijct
ouery
Sbict
ouery
Sbijct
Query
Sbijct
Query
sSbijct
Query
Sbijct
ouery
Sbict
ouery
Sbict
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Skijct
Query
Skijct
Query
Skijct
Query

Skijct

1

o3

61

153

121

213

181

273

241

233

201

293

26l

453

421

513
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573
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693
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753

721

813

781

873

841

933

500

593

560

1052

GTAACACGTAGGCAACCTGCCCGTAAGCTCGEGGCATARACATCGEGCCGARAACTCATGCTAATAC

trrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrnd
GTAACACGTAGGCAACCTGCCCGTAAGCTCSGGATARCATGGGGAAACTCATGCTARTAC

CGGATAGGGTCTITCTCTCGCATGAGAGGAGACGGAAAGGTGCGCGCAAGCTACCACTTACG

trrrrrrrrrrrrrrrrrrrrrrrrorrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrnd
CGGATAGGETCTTCTCTCGCATGAGGGGAGACGGARRAGEGTGGCGCAAGCTACCACTTACG

GATGGGCCTGCGGEUGCATTAGCTAGTTGGTGEGGGTAACGGCCTACCAAGGUGACGATGCG

trrrrrrrrrrrrrrrrirrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrnd
GATGGGCCTGCGGCECATTAGCTAGT TGGTGGEETARCGGCCTACCAAGECGACGATGCG

TAGCCGACCTGAGAGGGETGACCGEGCCACACTEGEGACTGAGACACGGCCCAGACTCCTACG

trrrrrrrrrrrerrrererrrrrrerrrerrrrrrrerrrrrrrrrrrrrrrrrrrrrrnd
TAGCCGACCTGAGAGGETGACCGECCACACTGEEACTGAGACACGGCCCAGACTCCTACG

GGAGGCAGCAGTAGGGAATTTTCCACAATGGACGAARGTCTGATGGAGCAACGCCGCGETG

trrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrr it rrrrrrrrrrrnd
GGAGGCAGCAGTAGGGAATTTTCCACAATGGACGAAAGTCTGATGGAGCARCGCCGCGTG

AACGATGALGGTCTTICGGATTGTAAAGTTCTGTTGTCAGAGACGARCAAGTACCGTTCGA

trrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrtrrrrrrrrrrrrrrrnd
ARACGATGAAGGTCTTCGGATTGTAAAGTTCTGTTGTCAGAGACGAACAAGTACCGTTCGA

ACAGCGCGGTACCTTIGACGGTACCTGACGAGARMAGUCCACGGCTAACTACGTGCCAGCAGC

trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr i rrrrrrrrrrrnd
ACAGGGCUGGTACCTTGACGGTACCTGACGAGARARAGCCACGGCTAACTACGTGCCAGCAGC

CGCGGETAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGCGEGGCGTAAAGUGUGCGCAGG

trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrr o rrrrrrrrrnd
CGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGARATTATTGGGCGTAAGECGCGCGCAGG

CGGCTATGTAAGTCTGGTGTTAAAGCCCGEGEGCTCARACCCCEGETTCGCATCEGAARCTGEGT

trrrrrrrrrrrerrererrrerrerrrerrrrrrrerrrrrrrrrrrrrrrrrrrrrnrnd
CEGGCTATGTAAGTCTGGEGTGTTAARAGC CCGEGEGCTCARACCCCGEGETTICGCATCEGAARCTGEGT

GTAGCTTGAGTGCAGAAGAGGAANGUCGGTATTCCACGTGTAGCGEGTGAAATGUCGTAGAGA
trrrrrrrrrrrerrerrrerrrrrerrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrnd
GTAGCTTGAGTGCAGAAGAGCGARRAGCGEGTATTCCACGTGTAGCGEGTGARAATGCGTAGAGA

TGETGGAGGAACACCAGTGEGUCGAAGGUGGCTTITCTGGTCTGTAACTGACGUCTGAGGCGCGA
trrrrrrrrrrrerrerrrrrrrrerrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrnd
TETGGAGGAACACCAGTGGCGARMGGCGEGCTTITCTGGTCTGTAACTGACGCTGAGECGCGA

AAGCCTGGEGEGAGCAARCAGCGCATTAGATACCCTGGTAGTCCACCGCCGTAMRACGATGAGTGC

trrrrrrrrrrrrrrerrerrrr e e rrrr e e r e rr et rrrrrrrrrnnl
ARGCGTGGGGEAGCARACAGGAT TAGATACCCTGGTAGTCCACGCCGTARMACGATGAGTGC

TAGGTGGTggggggg TTTCAATACCCTCAGTGCCGCAGCTAACGCAATAAGCACTCCGCC

trrrrrrrorrrrrrrrrrr et et e e e e et e et rrrrrrrrrnl
TAGGTGGTTGGGGEETTTCAATACCCTCAGTGCCGCAGC TARCGCAATAAGCACTCCGCC

TEGGGAGTACGCTCGCAAGAGTGAAACTCAALGCAATTGACGCGGGEGCCCGCACAMGCGEEGE

trrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrer ettt rrrrrrrrrnd
TGGEGEGAGTACGCT CGCARGAGTGARAACTCAAAGEAATTGACGGEGGGCCCECACAAGCGGT

GEAGCATGEGGTTTAATTCGAAGCARCGCGALAGANC CTTACCA—GTCTTGACATCCCGECT

trrrrrrr orrrrrrrrrrrrerrrrrrrrrrrerrrrrrrrrr rrrrrrrrrrrrrrd
GGAGCATGTGGTT TAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCCGCT

GACCGTCCTAAAARTAGGEGCTTCCCTTCGGGGECAGCGECEAAIUITITTggATGETGEGT

trrrrrrrrr rorrerrrrrrrrrrrrrrrrrerrrer ool e rrrrrr i
GACCGTCCTAGAGATAGGEGCTTCCCTTCGGEGCAGCEGTG-ACAGGTGGTGCATGETTGT
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1Brevibacillus sp. DB14566 168 ribosomal RNA gene, partial sequence

9 Brevibacillus sp. FBII1 165 ribosomal RNA gene, partial sequence
9 Brevibacillus sp. R-31301 partial 165 rRNA gene, sirain R-31301
& Brevibacillus panacihumi strain KBS3 168 ribosomal RNA gene, pantial sequence

9 Unculiured bacterium clone L147 168 ribosomal RNA gene, partial sequence

§ Bacterium KB37 165 ribosomal RNA gene, partial sequence

@ Brevibacillus panacihumi strain C17 168 ribosomal RNA gene, partial sequence
fErevilmillushursleIensix sirain LAMA 1184 165 ribosomal RNA gene, partial sequence

| 0.003 |

T_‘ Bacterium enrichment culture clone JH-2 165 ribosomal RNA pene, partial sequence
firmicutes | 2 leaves
A firmicutes | 2 leaves
g4 firmicutes | 2 leaves
L',g Rhodococcus thodochrous strain CC14 168 ribosomal RNA gene, partial sequence
| firmicutes | 3 leaves
Brevibacillus borstelensis strain KNUC221 165 ribasomal RNA pene, partial sequence
Brevibacillus borstelensis sirain KNUC224 168 ribosomal RNA gene, pariial sequence
o Brevibacillus sp. sjf_26 165 ribosomal RNA gene, partial sequence
Brevibacillus sp. 164 gene for 165 ribosomal RNA, partial sequence
Brevibacillus borstelensis sirain ARY 168 ribosomal RNA gene, partial sequence
firmicutes | 3 leaves
Brevibacillus borstelensis strain PBI 165 ribosomial RNA gene, partial sequence
Brevibacillus borstelensis strain UTMI11 168 ribosomal RNA gene, partial s2quence
Brevibacillus borstelensis strain ZYJ-25 168 ribosomal RNA gene, partial sequence
Brevibacillus sp. Z0-YC6800 168 ribosomal RNA gene, partial sequence
Brevibacillus sp. E 168 ribosomal RNA pene, partial sequence
Bacillales bacterium TMU33 168 ribosomal RNA gene, partial sequence
Brevibacillus borstelensis strain NL1 165 ribosomal RNA gene, partial sequence
firmicutes | 4 leaves
= Brevibacillus sp. ES-SL-3 168 ribosomal RNA gene, partial sequence
} [— ¥ Brevibacillus borstelensis strain IPHS01 163 ribosomal RNA pene, complete sequence
‘ 4 [ Brevibacillus borstelensis strain NRCS2 165 ribosomal RNA gene, partial sequence

9

L) r# Brevibacillus borstelensis sirain 56 165 ribosomal RNA gene, partial sequence
il Query_12605
Lt T Brvibacilusborselenss sain cifa_chp34 165 ribosomal RNA gene, partial sequence
9 S fimicues |2 leaves

A firmicutes | 4 leaves

Brevibacillus sp. AK-P2 168 tibosomal RNA pene, partial sequence
5 ¥Bacterium India-M' 168 ribosomal RNA gene, partial sequence
0 Brevibacillus sp. D4 168 ribosomal RNA gene, partial sequence
firmicutes | 4 leaves
Brevibacillus borstelensis strain RC 165 ribosomal RNA gene, partial sequence
fitmicutes | 3 leaves

firmicutes | 5 leaves
Brevibacillus borstelensis strain ZYJ-31 168 ribosomal RNA gene, partial sequence
4 Actinobacterium M6 168 ribosomal RNA gene, partial sequence

irmicutes | 4 leaves
firmicutes | 29 leaves
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Staphylococcus epidermidis KF575163.1

Staphylococcus epidermidis strain G0242 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KF575163.1] Length: 1434 Number of Matches: 1

Range 1: 44 to 1016 GenBank Graphics MNext Matc =VioUS

Score

1718 bits(1904)

Expect Identities Gaps Strand
0.0 967/973(99%) 3/973(0%) Plus/Plus

Query
Shijct
Query
Sbjct
guery
Shijct
Query
Shjct
Query
Shijct
Query
Shijct
Query
Sbijct
Query
Shijct
Query
Sbijct
Query
Skijct
Query
Sbjct
Query
Skjct
Query
Sbjct
Query
Skjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

1

44

61

104

121

164

181

224

241

301

344

361

404

421

464

480

524
540
584
600
644
660
704
720
764
780
824
2840
384
399
G944
958

1004

TTGACGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTACCTATAAGACTGGEGATA

PR rrer e et et e v e et et
TTGACGTTAGCGGCGGACGGETGAGTAACACGTBGETAACCTACCTATAAGACTGGGATA

ACTTCGGGAAACCGGAGCTAATACCGGATAATATTTCGAACCGCATGGTTCGATAGTGAR

Ferrrrrrrrrrrr ettt e e r e et et
ACTTCGGGARACCGGAGCTAATACCGGATAATATTTCGARCCGCATGGTTCGATAGTGRAA

AGATGG GCTATCACTTATAGATGGACCCGCGCCGTATTAGCTAGTTGGTAAGGTAR

lIIIIIII]]]]IIIIIIllI[IIIIII]]]]IIIIIIII[III\II\]J]]IIIIIII[
BGATGGT ATCACTTATAGATGGACCCGCGCCGTATTAGCTAGTTGGTAAGGTAR

CGGCTTACCAAGGCGACGATACGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACT

trerrrrrrrrrerreerrerr et e e e e et e e
CGGCTTACCAAGGCGACGATACGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACT

GAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGARR

FErrrrrrrrrrrr et et ettt e e e r e et et
GAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGECGARA

GCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTCTTCGGATCGTAAAACTCTGTTATT

FEETr e e et et r e e et et et
GCCTGACGEAGCAACGCCGCETGAGTGATGAAGETCTTCGGATCGTAAAACTCTGTTATT

AGGGAAGAACATACGTGTAAGTAACTATGCACGTCTTGACGGTACCTAATCAGARAGCCA

Ferrrrrrrrererrr ettt ettt e e r e et et
BGGGAAGAACATACGTGTARGTAACTATGCACGTCTTGACGGTACCTAATCAGARAGCCA

CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTAT -CCGGAATT

terrrrrrrrrrerrrerr et e rrrrrrrrr e e e e e
CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCCGGARTT

ATTGGGCGTAAAGCGCGUGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCACGGCTCAR

Perrrrrrrrrrr et e ettt e e r e et et
ATTGGGCGTARAGCGCGCGTAGGCGGTTTTT TARGTCTGATGTGAAAGCCCACGGCTCAA

CCGTGGAGGGTCATTGGARACTGGAAAACTTGAGTGCAGAAGAGGARAAGTGGAATTCCAT

trrrrrrrrrrrerrerrrr et e et et e el
CCGTGGAGGGTCATTGGARACTGGAAAACTTGAGTGCAGRAGAGGARAGTGGAATTCCAT

GTGTAGCGGTGARATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGG

NN N N N N N N N !
GTGTAGCGGTGAAATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGG

TCTGTAACTGACGCTGATCTGCGAAAGCGTGGGGATCAAACAGGATTAGATACCCTGGETA

trrrrrrrrrrrrrrrrr e e et et e el
TCTGTAACTGACGCTGATGTGCGAAAGCGTGEGGATCARACAGGATTAGATACCCTGGTA

GTCCACGCCGTARACGATGAGTGCTAAGTGTTAGGGGETTTCCGCCCCTTAGTGCTGCAG

trrrrrrrrrrrrrrer et bttt e e e e el
GTCCACGCCGTAARACGATGAGTGCTAAGTGTTAGGEGGETTTCCGCCCCTTAGTGCTGCAG

CTAACGCATTAAGCACTCCGCCTGGGEGAGTACGACCGCAAGGTTGAAACTCARAGGARATT

trrrrrrrrrrrrrreerererrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnd
CTAACGCATTAAGCACTCCGCCTGGEGGGAGTACGACCGCAAGGTTGARACTCARAAGGAATT

GACGGGGACCCGCACARGCGGTGGAGCATGTGGTTTAATTCGAAGC - ACGCGAARANCCT

trrrrrrrrerrrrrreeeerrrrrrrrrrrrrrrrrrrrrr et rrrrrrr o rrrrd
GACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGARGARACCT

TACCAAATCTTGACATCCTTTGACAACTCTAARAGATAGAGCCTTCCCCTTTCGGGGGA—A

trrrrrrrrrrrrrreereeerrrrrrrrrr orerrrrrrrrrrrrrrrrrrrrrrrn ol
TACCAAATCTTGACATCCTTTGACAACTCTAGAGATAGAGCCTTCCCCTTTCGGGGGEACA

AAGTGACAGGGGEGE S70

Frrrrrrrrr i
AAGTGACAGGTGEG 1016

&0

103

120

1&3

180

223

240

420

463

479

323

539

583

588

43

659

703

7198

763

779

823

839

883

898

943

957

1003
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SicQuery 218737
Pl

¥ Uncuhured hmnum ckxmmkl?’wlcl 165 nbnmmnl RNA gene, partial sequence
train

Ga242 RNA gene, partial sequence
L © Staphylococeus t..-mul,nm, drain Sh29312/12, complete genome:
¥ Staphylococcus sp. BQN2P-01d 16 ribosomal RNA gene. partial sequence

9 Uncultured bacterium clone nbu283¢ 12¢1 168 ribosomal RNA gene. partial sequence

¥ Unculured bacterium clone nbu283g02c1 165 ribosomal RNA gene, partial sequence

¥ Uncultured bacterium clone nbw830el1c1 165 ribosomal RNA gene, partial sequence

7 Unculured bacterium clone nbw83Th11cl 165 ribosomal RNA gene, partial sequence

7 Uncultured bacterium clone nbw 1189101 168 ribosomal RNA gene, partial sequence:

¥ Unculiured bacierium clone nbw 1095d07¢1 168 nbosomal RNA gene, partial sequence

¥ Unculured bacterium clone nbw 1105h02¢1 165 ribosomal RNA pene, partial sequence

% Uncuhured bacterium clone nbw 1 106@8c1 165 ribosomal RNA gene, partial sequence

7 Uncultured bacterium clone nbw 1106h08¢1 165 ribosomal RNA gene, partial sequence

¥ Uncultured bacterium clone nbw 1107b10c1 168 ribosomal RNA gene, partial sequence

% Unculured bactenum clone nbw 1 108c04¢ 1 168 nbosomal RNA gene, partial sequence

¥ Uncuhured bacterium clone nbw 1063c02¢ 1 168 ribosomal RNA gene, partial sequence

¥ Unculiured bacienum clone nbw 1189f06¢c] 165 nbosomal RNA gene, pariial sequence

¥ Unculiured bacterium clone nbw 1191b10c1 165 ribosomal RNA pene, partial sequence

9 Unculured bacterium clone nbw 1190f12¢1 165 ribosomal RNA gene, partial sequence

+ Staphylococeus hantolylicus srain LCRS] 165 ribosomal RNA gene, partial sequence

+ Staphylococeus hacmolyticus strain EQH2 16S ribosomal RNA gene, partial sequence

2 Staphylococeus hacmolyticus strain FRI_68 165 ribosomal RNA gene, partial sequence

2 Uncultured bacterium clone ncdSS8b09cT 168 ribosomal RNA gene, partial sequence

% Uncultured bacterium clone ncd577e07cl 165 ribosomal RNA pene, partial sequence

¥ Unculured bacterium clone ncd836b1 1l 168 ribosomal RNA gene, partial sequence

 Uncultured bacterium clone ncd983f02c] 168 ribosomal RNA gene, partial sequence

? Staphylococcus sp. YSLO9-4 gene for 165 iRNA. partial sequence

% Unculred bacterium clone ncd924b12c1 168 ribosomal RNA gene, partial sequence

% Unculured bacterium clone ncd1271¢06c] 168 ribosomal RNA gene, partial sequence

$ Staphylococeus sp. HL-13 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus haemolyticus strain CIFRI D-TSB2 168 ribosomal RNA gene, partial sequence

# Staphylococcus hacmolyticus strain CIFRI P-TSB4 165 ribosomal RNA gene. partial sequence

9 Staphylococeus sp. CIFRI CH-TSB23 168 ribosomal RNA gene, partial sequence

» Staphylococcus sp. CIFRIH-TSB-15-ZMA 168 ribosomal RNA gene, partial sequence

S Staphylococcus sp. CIFRIH-TSB-20-ZMA 168 ribosomal RNA gene, partial sequence

7 Staphylococcus sp. CIFRIH-TSB-6-HA 16S ribosomal RNA gene, partial sequence

9 Staphylococcus hacmolyticus srain HNMCTRI 168 ribosomal RNA gene, partial sequence

 Staphylococcus haemolyticus strain BP3_2B 16S ribosomal RNA gene, partial sequence

3 Staphylococcus haemolyticus strain LEH2_2A 168 ribosomal RNA gene, partial sequence

? Staphylococeus sp. EB338 168 ribosomal RNA gene, partial sequence

¥ Unculured Stphylococcus sp. clone TJ-3 168 ribosomal RNA gene, partial sequence

9 Staphylococcus sp. ARB1 168 ribosomal RNA gene, partial seque noe

¥ Staphylococcus epidermidis strain 20.1 168 ribosomal RNA gene, partial sequence

5 Staphylococcus epidermidis strain 21.1 168 ribosomal RNA gene, partial sequence

¥ Acinetobacter radioresistens strain G16 165 ribosomal RNA gene, partial sequence

2 Staphylacoccus hacmolyticus srain G35 16 ribosomal RNA gene, partial sequence

5 Staphylococeus sp. RH-29 gene for 165 fRNA, partial sequence

+ Staphylococcus sp. M17 165 ribosomal RNA gene. partial sequence

# Staphylococeus hacmolylicus JCSC1435 strain JCSCI435 168 ribosomal RNA, complete sequence

 Suaphylococcus haemolyticus strain M2 168 ribosomal RNA gene, partial sequence

v Bacterium CulacnoE10F 165 ribosomal RNA gene, purtial sequence
icus strain SO0IN RNA gene, partial sequence

\m icus strain SO06N RNA gene, partial sequence

' Staphylococcus haemolyticus strain S009b 168 ribosomal RNA gene. partial sequence

¥ Staphylococcus haemolyticus strain S011b 16 ribosomal RNA gene, partial sequence

9 Staphylococcus haemolyticus strain VBW023 165 ribosomal RNA gene, partial sequence

3 Bacterium KR 1996/1_182 165 ribosomal RNA gene, partial sequence

2 Staphylococcus haemolyticus strain LI8 165 ribosomal RNA gene, pantial sequence

¥ Staphylococcus haemolyticus sirain BP/SU2 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus sp. H-179 168 ribosomal RNA gene, partial sequence

 Staphylococcus haemolyticus strain SH6 165 ribosomal RNA gene, partial sequence

2 Staphylococcus haemolyticus strain SHE 165 ribosomal RNA gene, panial sequence

+ Staphylococcus haemolyticus strain NIOT-sb3 165 ribosomal RNA gene, partial sequence

¥ Staphylococcus epidermidis strain CO181 168 ribosomal RNA gene, partial sequence

2 Staphylococcus . GO271 168 ribosomal RNA gene, panial sequence

 Staphylococcus haemolyticus strain PAH-3 168 ribosomal RNA gene, partial sequence

3 Uncultured bacterium clone g3b23 165 ribosomal RNA gene, partial sequence

¥ Unculured bacterium clone g 3626 165 ribosomal RNA gene, partial sequence

? Unculured bacterium clone g3b27 165 ribosomal RNA gene, partial sequence

9 Unculiured bacterium clone g3b33 168 ribosomal RNA gene, partial sequence

+ Unculured bacterium clone g3b39 168 ribosomal RNA gene, partial &quence

 Staphylococcus haemolyticus sirain XB20 165 ribosomal RNA gene, partial sequence

7 Staphylococcus haemolyticus strain MIMG7.10 168 ribosomal RNA gene, partial sequence

vsm;mm hacmolyticus sirain KJ1-5-97 165 ribosomal RNA gene. partial sequence
icus strain KJ1599 165 ribosomal RNA. gene, partial sequence

‘)L\l‘ullnmd bacterium clone nck176al2c1 165 ribosomal RNA gene, partial sequence

“Lh\ ultured bacterium clone nek170M4cl 168 ribosomal RNA gene, partial sequence

¥ Uncultured bacterium clone nck171d06¢T 168 ribosomal RNA gene, partial sequence

@ Unculiured bacterium clone nem50e03¢ 1 168 ribosomal RNA gene, partial sequence

7 Uncultured bacterium clone nemSOg 11 168 ribosomal RNA gene, partial sequence

2 Unculured bacterium clone nck169407¢1 168 ribosomal RNA gene, panial sequence

¥ Uncultured bacterium clone nck171g08¢1 165 ribosomal RNA gene. pantial sequence

 Unculiured bacterium clone nck175c09%1 168 ribosomal RNA gene, partial sequence

2 Unculured bacterium clone nck177d1 1cl 168 ribosomal RNA gene, pantial sequence

+ Unculured bacterium clone nck188a05¢1 165 ribosomal RNA gene, pantial sequence

+ Unculiured bacterium clone nck310602¢1 165 ribosomal RNA gene, partial sequence

? Staphylococcus haemolyticus sirain DG4 168 ribosomal RNA gene, partial sequence

3 Staphylococcus haemolyticus srain CIFRI P-TSB-72 165 ribosomal RNA gene, partial sequence

2 Staphylococcus haemolyticus strain J12 165 ribosomal RNA gene, partial sequence

3 Staphylococcus sp. (9-A3 168 ribosomal RNA gene, partial sequence

¥ Staphylococcus sp. 09-M3 168 ribosomal RNA gene, pantial sequence

9 Staphylococcus haemolyticus strain DSO4G 14 165 ribosomal RNA gene, pantial sequence

E&m)h\xxm 5. AgOB 165 ribosomal RNA gene, partial sequénce

Bacterium 7RO1 168 ribosomal RNA gene, partial sequence
firmicutes | 4 leaves
 Staphylococcus haemolyticus strain DSO6G 11 16S ribosomal RNA gene, partial sequence
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Pantoea caldia AB907785.1

Pantoea calida gene for 165 ribosomal RNA, partial sequence, strain: LMG 25383
Sequence ID: dbjlABS07785.1] Length: 1495 Number of Matches: 1

Range 1: 51 to 1032 GenBank Graphics Mext Match Previous Match

Score

1745 bits{1934)

Expect Identities Gaps Strand
0.0 977/982(99%) 1/982(0%) Plus/Plus

Query
Sbijct
Query
Sbijct
Query
Sbhjct
Query
Sbijct
Query
Sbhjct
Query
Sbijct
Query
Sbhjct
Query
Sbijct
Query
Sbhjct
Query
sSbijct
Query
Sbijct
Query
sSbijct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query

Sbijct

1

51

61

111

121

171

181

231

241

291

301

351

361

411

421

471

481

531
541

581

601

651

661

711

721

771

781

831

841

891

S01

551

961

1011

AGCAGCTTGCTGCTTCEGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGGATCTGCCC

terrerrrrrererreeerrerrrrrrrrrrrrrrr ettt e e
AGCAGCTTGCTGCTTCGCTGACGAGT GGCGGACGGEGTGAGTAATGTCTGEGGATCTGCCC

GATGGAGGGGGATAACCACTGGAAACGGEGTGGCTAATACCGCATAACGTCGCARGACCAAR

terrerrrrrererrreerrerrrrrrrrrrrrrrr ettt e e
GATGGAGGGGGATARCCACTGGAAACGGTGGCTARTACCGCATAACGTCGCAAGACCARA

GTGGGGGACCTTCGGGCCTCACACCATCGGATGAACCCAGATGGGATTAGCTAGTAGGTG

terrerrrreererreeerrerrrrrrrrrrrrrrrr ettt et rr e
GTGGGGGACCTTCGEGCCTCACACCATCGGATGARCCCAGATGGGAT TAGCTAGTAGGTG

GGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACT

terrrrrrrerereerreerrerrrrrrrrrrrrrrr ettt et
GGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACT

GGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGG

terrrrrrreereereeerrerrrrrrrrrrrrrrr et r e
GGARACTGAGACACGGETCCAGACTCCTACGGGAGGCAGCAGTGGGGRATAT TGCACAATGG

GCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGRAAGGCCTTCGGGTTGTAARGTACT

terrerrrreererrreerrerrrrrrrrrrrrrrr ettt e e
GCGCAAGCCTGATGCAGCCATGCCGCGTGTATGARGAAGGCCTTCGGGTTGTARAGTACT

TTCAGCGGGGAGGARAGGEGATGEGTGCTTAATACGCGCCGTCATTGACGTTACCCGCAGAAG

terrerrrrerereereeerrerrrrrrrrrrrrrrre ettt e e e
TTCAGCGGGEGAGGARGGGATGGTGCTTAATACGCGCCGTCATTGACGTTACCCGCAGRAG

AAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGETAATACGGAGGGTGCAAGCGTTAATCG

trrerrrerrrrrrrrererrrrrrrrrrrrrrrrrrrerr et rrrrrrrrrrnd
AAGCACCGGCTRAACTCCOTGCCAGCAGCCGCOGTAATACGCGACGCTGCAAGCOTTAATCG

GAATTACTGGGCEGTAAAGCGCACGCAGGUGGTCTGTTAAGTCAGATGTGAAATCCCCGGG

terrerrrrrereerreerrerr et rrrrrrrrr et e e
GAATTACTGGGCGTARAGCGCACGCAGGCGGTCTGTTAAGTCAGATGTGARATCCCCGGG

CTTAACCTGGGAACTGCATTTGAAACTGGCAGGCTTGAGTCTCGTAGAGGGGGGTAGAAT

trerrrrrrrrrerrrrereeerrrrrrrrrrrrrrrrrr ettt rrrrrrrrnnd
CTTAACCTGGGARCTGCAT TTGARAACTGGCAGGCTTGAGTCTCGTAGAGGGGGGTAGRAT

TCCAGGTGTAGCGETGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGEGCCC

tererrrrrrrrrrrerrereerrrrrrrrrrrrrrrrrrrrrr e rrrrrrrd
TCCAGGTGTAGCGGTCAAATGCGTAGAGATCTGGACGAATACCCGGTGGCGAAGGLGEGCCC

CCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGEEGAGCAAACAGGATTAGATACCC

trrrrrrrrrrrererrerreeerrrrrrrrrrrrrrrrr ettt rrrrrrrrrnd
CCTGGACGAAGACTGACGCTCAGGTGCGARAAGCGTGGGCAGCARAACAGGAT TAGATACCC

TGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGCTGTTTCCTTGAGAAGTGGCTTCC

terrrrrrrrrrerrerrereerrrrrrrrrrrrrrrrrrrr et e
TGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGCTGTTTCCTTGAGAAGTGGCTTCC

GGAGCTAACGCGTTAAGTCGACCGCCTGGEGGAGTACGGCCGCAAGGTTAAAACTCARATG

trrrrrrrrrrrerrrrerreerrrrrrrrrrrrrrrrrr ettt rrrrrrrrrnd
GGAGCTAACGCGTTARGTCGACCGCCTGEGGAGTACGGCCGCAAGGTTARAACT CARATG

AATTGACGG CGCACAAGCGGTGGAGCATGTGETT TAATTCGATGCARACGCGAAGA
I||||||I]]]]IIIIIIIIII||||||]]]]IIIIII|IIIIIIIII]]]]IIIIIII
AATTGACG CGCACAAGCGGTGGAGCATGTGGTT TAATTCGATGCAACGCGAAGA
ACCTTACC TTGACATCCACGGARATTCGGCARARATGCCCTAGTGCCTTCGEGARAC
IIIIIIII]]]]IIIIIIIIIIIIIIII]]]]III ottt
ACCTTACC CTTGACATCCACGGAATTCGGCAGAGATGCCCTAGTGCCTTCGGGAAC

CGTGAAAAAGG-GCTGCATGGC 981

Prrrr e rerrrrrrnd
CGTGAGACAGGTGCTGCATGGC 1032

60

110

120

170

180

230

240

290

300

350

360

410

420

470

480

530

540

590
&00

650

660

710

720

770

780

830

840

890

900

950

9¢0

1010
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4 enterobacteria | 2 leaves

Uncultured bacterium clone BIGH1140 168 ribosomal RNA gene, partial sequence

—denterobacteria | 4 leaves
L£ “bacteria | 5 leaves
bacteria | 5 leaves

—

9 Erwinia toletana strain +Y 13 168 ribosomal RNA gene, partial sequence

| 0.004 |

“Abacteria | 6 leaves

—lenterobacieria | 6 leaves

“Abacteria | 2 leaves
F '3 Uncultured bacterium clone ned2512b04¢1 168 ribosomal RNA gene, pantial sequence
# Enterobacieriaceae bacterium ZA4076 165 ribosomal RNA gene, partial sequence

t bacteria | 5 leaves
[ 4bacteria | 2 leaves

ﬁﬂmlcmbactrrh | 4 leaves
bacteria | 5 leaves
bacteria | 2 leaves
bacteria | 9 leaves
@ lcl|Query_35713
Uncultured bacterium clone ned547b1 1cl 168 ribosomal RNA gene, partial sequence
bacteria | 2 leaves
—*Unculred bacterium clone ncd546b04¢1 168 ribosomal RNA gene, partial sequence
| Pantoea calida strain 1400007 168 ribosomal RNA gene, partial sequence
&5 W bacteria | 19 leaves
1 Uncultured bacterium clone ned548e(07¢ 165 ribosomal RNA gene, partial sequence
W bacteria | 3 leaves
Pantoea sp. PSNIH2, complete penome
3% Uncultured bacterium clone ncd2509h07cl 165 ribosomal RNA gene, partial sequence
L—‘a Uncultured bacterium clone ned2518d08cl 165 ribosomal RNA pene, partial sequence
Abacteria | 2 leaves
al’hmoea calida gene for 16S ribosomal RNA, partial sequence, strain: LMG 25383
&2 Unculwred bacterium clone ncd54710c] 168 ribosomal RNA gene, partial sequence
Rbacteria | 2 leaves
$ Unculturod Enterobacte sp. clone TCCC 11225 168 ibosomal RNA gene, partial sequence
—9Uncultured bacterium clone ncd2518¢06¢1 168 ribosomal RNA gene, partial sequence
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Bacillus cereus DQ923480.1

Bacillus cereus strain D23 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|DQ923480.1] Length: 1429 Number of Matches: 1

Range 1: 430 to 1390 GenBank Graphics Mext Match revious Match

Score

1725 bits(1912)

Expect Identities Gaps Strand
0.0 959/961(99%) 0/961(0%) Plus/Minus

Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

1

1390

61

1330

121

1270

181

1210

1150

301

1090

36l

1030

421

970

481

910
541

850

601

790

661

130

721

670

781

610

841

550

901

490

S6l

430

TGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCG

trrerrrrrrrrrrrereerrerrrrrrrrrrrrrerrrerr e et rrrrrrrrrrnd
TGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCG

CGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTAC

terrrrrrrrrrrrrerrrrerr et rrrrrerrr et e e rrrrrrl
CGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTAC

AATCCGAACTGAGARCGGETTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTG

trrerrrrrrrrrrrereerrerrrrrrrrrrrrrerrr e e rrtrrrrrrrrrrend
AATCCGAACTGAGAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTG

TACCGTCCAT GTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCA

l[III\II]]]]IIIIII[I[IIII\II]]]]IIIIII[[[[IIIIII]]]]IIIIII[[
TACCGTCCAT GTGTAGCCCAGGTCATAAGGGGECATGATGATTTGACGTCA

ACCGGCA TAGAGTGCCCAACTTRAATGATGG

I[III\II]]]]IIIIIIII[IIII\II]]]]IIIIII[[[[IIIIII]]]]IIIIII[[
ACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGG

CAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGC

trrrrrrrrrrrrrrrrrrr e e e et rrr et e e
CAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGT

TGACGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAGGE

terrrrrrrrrrrrrerrrrrerrrrrrrrrrerrr et r e r e
TGACGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAGGG

TTTTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAARCCACATG

trrrrrrrrrrrrrrerertrt e e e et e ettt
TTTTCAGAGGATGTCARGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATG

CTCCACCGCTTGTGCGGGECCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTC

terrrrrrrrrrrrrerrrrrer et rrrrrrerrr et e e
CTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTC

CCCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTARAGGGCGGAAACCCTCTAACACT

trrrerrrrrrrrrrrrr et et et et et
CCCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTAAAGGGCGGARACCCTCTAACACT

TAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTT CCACGC
IIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIII[IIIIIIII]H]IIIIIIII
TAGCACTC. GTGGACTACC TAAT

TCGCGC GTGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCA

IIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIII[IIIIIIII]H]IIIIIIII
TCGCGCCTCAGTGTCAGTTACAGACCAGARAGTCGCCTTCGCCACTGGTGTTCCTCCA

TATCTCTACGCATTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTC

IIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIII[IIIIIIII]H]IIIIIIII
TATCTCTACGC TCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCARGTC

TCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCARACTTAAGAAR

trerrrrrrrrrrrererreererrrrrrrrrrrrrerrerrerrrr et rrrrrrered
TCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAGACTTARGARA

LCCTGC TTTACGCCCRAATAATTTCCGGATAACGCTTGCCACCTACGTATTAC

IIIII|||]]]]IIIIIIIIIII|II||]]]]IIIIIII[IIII|II|]H]IIIIIIII
CTTTACGCCCAATAATTTCCGGATAACGCTTGCCACCTACGTATTAC

CEGCTGCTGGECACGTAGTTAGCCGTG GTTAGGTACCGTCAAGGGGCCAGC
IIIIIII|]]]]IIIIIIIIIIII|III]]]]IIIIIII[IIIII|II]]]]I Il
GGCTG TAGCCGTG GTTAGGTACCGTCAAGGTGCCAGC
T 961
|
T 430

60

1331

120

1271

180

1211

240

1151

300

1091

360

1031

420

971

480

911

540

851
600

791

660

731

720

671

491

960
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91cl|Query_36213

| 0.0003 |

9 Uncultured bacterium clone 5_Ne_23 16S ribosomal RNA gene, partial sequence
0 Bacillus cereus strain D23 168 ribosomal RNA gene, partial sequence

¢

\ | firmicutes | 10 leaves
*' firmicutes | 7 leaves
< Bacillus cereus strain g54 168 ribosomal RNA gene, partial sequence
3B.m| lus toyonensis strain R18 168 ribosomal RNA gene, partial sequence
9 Bacillus thuringiensis strain PWI-A4 163 ribosomal RNA gene, partial sequence
/ Bacterium NR14 168 ribosomal RNA gene, partial sequence
4 Bacterium NF8 168 ribosomal RNA gene, partial sequence
9 Bacterium NF6 165 ribosomal RNA gene, partial sequence
* Bacillus cereus strain 1BS2 168 ribosomal RNA gene, partial sequence
U Bacillus thuringiensis strain GG31 168 ribosomal RNA gene, partial sequence
0 Bacillus cereus strain C4 168 ribosomal RNA gene, partial sequence
9 Bacillus cereus strain DERS 168 ribosomal RNA gene, partial sequence
QBaciI lus cereus strain sm-srl4 168 ribosomal RNA pene, partial sequence
7 Bacillus sp. LLH-1rr-28 165 ribosomal RNA gene, partial sequence
9 Bacillus cereus strain MAL_3A 165 ribosomal RNA pene, partial sequence
9 Bacillus cereus strain MAL_SA 16S ribosomal RNA gene, partial sequence
3 Bacillus thuringiensis strain M4 165 ribosomal RNA pene, partial sequence
? Bacillus sp. INBio_4039AD 168 ribosomal RNA gene, partial sequence
9 Bacillus sp. INBio_4042AS 165 ribosomal RNA gene, partial sequence
- Bacillus sp. INBio_4052G 168 ribosomal RNA gene, partial sequence
QBmllus sp. INBio_4062F 168 ribosomal RNA gene, partial sequence
?Bncil lus sp. INBio_43125 165 ribosomal RNA gene, partial sequence
9 Bacillus sp. INBio_4316D 168 ribosomal RNA gene, partial sequence
/ Bacillus thuringiensis strain LAMA 1099 165 ribosomal RNA gene, partial sequence
?Bm‘il lus sp. 1-4 168 ribosomal RNA gene, partial sequence
9 Unculured bacterium clone 5_Am_24 165 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone 5_Am_34 165 ribosomal RNA gene, partial sequence
) Uncultured bacterium clone 5_Am_39 165 ribosomal RNA pene, partial sequence
@ Uncultured bacterium clone 5_Am_45 16 ribosomal RNA pene, partial sequence
“Un.cultur«l bacterium clone 5_Am_60 168 ribosomal RNA gene, partial sequence
°Uncultumd bacterium clone § Am 75 165 ribosomal RNA gene, partial sequence
fUnculrurod bacterium clone 5 Arn 81 168 ribosomal RNA gene, partial sequence
% Unculred bacterium clone 5 _K_53 165 ribosomal RNA gene, partial sequence
U[hlcultured bacterium clone 5_Ne 28 168 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone 5_Ne_31 165 ribosomal RNA gene, partial sequence
Ql.}nculrured bacterium clone 5_Ne_54 168 ribosomal RNA gene, partial sequence
Jl}ncultural bacterium clone 5_Ne_60 165 ribosomal RNA gene, partial sequence
\JUncultumd bacterium clone 5_ Nc 70 165 ribosomal RNA gene, partial sequence
lfl.mculrured bacterium clone S_SI_I3 168 ribosomal RNA gene, partial sequence
9 Unculured bacterium clone 5_St_15 168 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone 5_St_25 165 ribosomal RNA gene, partial sequence
@ Uncuured bacterium clone 5_St_34 16S ribosomal RNA gene, partial sequence
3 Unculured bacterium clone 5_St_41 165 ribosomal RNA gene, partial sequence
Incultured bacterium clone 6_K_45 165 ribosomal RNA pene, partial sequence
firmicutes | 38 leaves

+ 9 Bacterium 8-gw1-9 168 ribosomal RNA gene, partial sequence
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Pseudomonas luteola KC429633.1

Pseudomonas Iutecla strain XFB-BV 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KC429633.1] Length: 1388 Number of Matches: 1

Range 1: 42 to 991 GenBank Graphics MNext Match Previous Match

Score

1669 bits(1850)

Expect Identities Gaps Strand
0.0 940/950(99%) 0/950(0%) Plus/Plus

Query
Shjct
Query
Shijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbijct
Query
Sbijct
Query
Shijct
Query
Shijct
Query
Shijct
Query
Sbjct
Query
Shijct
Query
Sbhjct
Query
Sbjct
Query
Sbhijct
Query

Sbijct

1

42

a6l

102

121

162

181

222

241

282

201

342

Jel

402

421

462

481

522
541

582

601

642

661

702

721

762

781

822

941

882

501

942

GGCGGACGGEGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGEGGGACAACSTTTCGARAG

CErrrrrrrrrr ettt r et e e e et e e
GGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGACAACGTTTCGARRG

GAACGCTAATACCGCATACGTCCTACGGGAGARAGTGGGGGATCTTCGGACCTCACGCTA

CEErrrrrrr e e ettt e e e e et e e
GAACGCTAATACCGCATACGTCCTACGGGAGAARAGTGGEECGATCTTCGGACCTCACGCTA

TCAGATGAGCCT ATTAGCTAGTTGGTGGGGTARCGGCTCACCAAGGCGACGAT

|||||||||]]]]IIIIII|| CELTTETEEE et e ettt
TCAGATGAG ATTAGCTAGTTGGTGEGETAACGGCTCACCAAGGCGACGAT

CCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCT

|||||||||]]]]IIIIII|| CECTEETEEr et ettt
CGTAACT GAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCT

ACGGGAGGCAGCAGTGGGGAATATTGGACAATGGECGAAAGCCTGATCCAGCCATGCCGEC

teererrerrrrrerrrrrer ettt rrr et e et e e e
ACGGGAGGCAGCAGTGGGEAATATTGGACAATGGGCGARAGCCTGATCCAGCCATGCCGC

GTGTGTGAAGAAGGCCCTCGGGTCGTAAAGCACTTTAAGCTGGGAGGAAGSGTTGTAACC

teererrerrrrrerrerre ettt e e e e e e e et e e e
GTGTGTGAAGAAGGCCCTCEGETCGTARAGCACT TTAAGCTGGGAGGAAGGGTTGTARCC

TAATACGTTGCAGCTTTGACGTTACCAGCAGAATAAGCACCGGCTAACTCTGTGCCAGCA

|||||||||]]]]IIIIII|| CEETEErrrr e e ettt
TAATACGTTGCAGCTTTGACGTTACCAGCAGAATAAGCACCGGCTAACTCTGTGCCAGCA

GCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCETAAAGCGCGCGTA

teererrerrrrrerrerre ettt e et e e e e et e e
GCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTARAGCGCGCGTA

GGTGGCTTGGTAAGTTGAATGTGAAATCCCCGGGCTCARCCTEGGGAACTGCATCCAARARC

ceererrerrrrrerrrrrerrrr e et e et et e e e
GGTGGCTTGGTAAGTTGAATGTGAAATCCCCGGGECTCARCCTGGGAACTGCATCCARARC

TGCCTGGCTAGAGTACGGTAGAGGGTGETGGAATTTCCTGTGTAGCGGTGAAATGCGTAG

teereerrrrrrreerreeeeeerrrrrrrrrrrrrrrrrrrer e e et rrrr
TGCCTGGCTAGAGTACGETAGAGGGTGGETGGAATTTCCTGTGTAGCGGTGARATGLGTAG

ATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTG

terrerrrrrrrreerrerrer e et e et et e et e ey
ATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTG

CGAAAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTC

trrrrrrrrrerrreererrreerrerrrrrrerrreerr et e e rrrrrrrrnd
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTC

AACTAGCCG TGAGACTTTAGTGGCGCAGCTAACGCAATAAGTTGACCGCC

|||||I|||]]]]IIIIII|| CErrrrrrrrrr ettt r el
AACTAGCCG TGAGACTTTAGTGGCGCAGCTAACGCAATARGTTGACCGCC

TGGGGAGTACGGCCGCARAGGTTAARACTCAAATGAATTGACGGGGGCCCGCACRAGCGGT

CEEErrrr et e ettt e et e e e e et et
TGGEGGAGTACGGCCGCAAGGTTAARACTCARATGAATTGACGGGGGCCCGCACARGLGGET

GGAGCATGTGGTTTATTTCGAAGCAACGCGARAARACCTTACCAGGCCTTGACATGCAARR

teererrrrrrrrer reererrerrrrrr et rerrerrerrr e e e rrrrrn ol
GGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGCAGAG

AACTTTCCAARRAAGGATTGGTGCCTTCGGGAACT CTGAACCAGGGGCTG 950

teererrrr e rererrerrerrrrrrrrerrrrer  rret rrrd
AACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGACACAGGTGCTG 991

60

101

120

161

180

221

240

281

300

341

360

401

420

461

480

521

540

581
600

641

660

701

720

761

780

821

840

881

900

941
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Iel|Query_109745
+ 5-’ Uncultured bacterium clone nbw807cllc 168 ribosomal RNA gene, partial sequence

3 Unculured bacterium clone ned2612d08c] 168 ribosomal RNA gene, partial sequence

L 9 Pseudomonas sp. I3BT 168 ribosomal RNA gene, partial sequence
? . gene, partial seq

|(l.(l]l |

Pseudomonas luteola strain Marseille 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone ned2459h03cl 168 ribosomal RNA gene, partial sequence
;9 Uncultured bacterium clone ned773h09¢1 168 ribosomal RNA gene, partial sequence

@ Uncultured bacterium clone ned2453e03¢1 168 ribosomal RNA gene, pantial sequence
Uncultured bactetium clone ned2466g12¢1 165 ribosomal RNA gene, partial sequence
[ Uncultured bacterium clone ncd261le12cl 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone ned2464b02c1 168 ribosomal RNA gene, partial sequence
$——9Uncultured bacterium clone ncd2454d06c1 168 ribosomal RNA gene, partial sequence
#———< Uncultured bacterium clone ncd46alel 168 ribosomal RNA gene, partial sequence
¥ Pseudomonas luteola strain 571 168 ribosomal RNA gene, partial sequence
Hbacteria | 2 leaves
2 Uncultured bacterium clone ncd2472a02¢1 168 ribosomal RNA gene, partial sequence
#———aUncultured bacterium clone ned2464g02c1 168 ribosomal RNA gene, partial sequence
—?Uncultured bacterium clone ncd222809%1 165 ribosomal RNA gene, partial sequence
¥ 9Uncultured bacterium clone ncd630hMHel 168 ribosomal RNA gene, partial sequence
¢ Uncultured bacterium clone ned2462f08c] 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone nbw960a04¢ 1 168 ribosomal RNA gene, partial sequence

9 Pseud luteola strain BSP10 165 ribosomal RNA gene, partial sequence

9 Uncultured bacterium clone ncd2468a04¢1 168 ribosomal RNA gene, partial sequence
————93Uncultured bacterium clone ncd2459b05¢2 168 ribosomal RNA gene, partial sequence
$—— Uncultured bacterium clone ncd921d04cl 165 ribosomal RNA gene, partial sequence
¥ Uncultured bacterium clone nbw807h04¢] 168 ribosomal RNA gene, partial sequence
Pseudomonas sp. 2523 168 ribosomal RNA gene, partial sequence
2 Uncultured bactetium clone nbwB05b02¢1 165 ribosomal RNA gene, partial sequence
[ Uncultured bacterium clone ncd2468¢12c1 168 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone ned2456b12c1 165 ribosomal RNA gene, partial sequence
¥ 9Uncultured bacterium clone ned1506g 1 1cl 168 ribosomal RNA gene, partial sequence
Y9 Uncultured bacterium clone nbw807g11cl 168 ribosomal RNA gene, partial sequence
Y Preudomonas p. 2469 168 ribosomal RNA gene, partial sequence
| 9Uncullured bacterium clone nbw805h10cl 168 ribosomal RNA gene, partial sequence
Abacteria | 7 leaves
Abacteria | 3 leaves
¥ “Uncultured bacterium clone ncd2612g(Hel 165 ribosomal RNA gene, partial sequence
$——9Uncultured bacterium clone ncd2463b03c] 168 ribosomal RNA gene, partial sequence
t 9 Uncultured bacterium clone ncd2495g1 Il 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nbw992h05¢1 165 ribosomal RNA gene, partial sequence
H g-proteobacteria | 3 leaves
bacteria | 36 leaves

———@Uncultured bacterium clone ned2468f1 Icl 168 ribosomal RNA gene, partial sequence
$———9Uncultured bacterium clone ncd2456al2cl 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone ncd2217f03¢1 168 ribosomal RNA gene, partial sequence
— 9 Uncultured bacterium clone nbwB07f10c] 168 ribosomal RNA gene, partial sequence
; Peudomonas sp. C1{2014) 165 ribosomal RNA gene, partial sequence
3 Uncultured bacterium clone nbw806f10c] 16S ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone ned2467al0c] 168 ribosomal RNA gene, partial sequence
¥ 9Uncultured bacterium clone ncd2461c06¢c1 168 ribosomal RNA gene, partial sequence
$———9Uncultured bacterium clone ncd915a01¢1 168 ribosomal RNA gene, partial sequence
9————3Uncultured bacterium clone nbw%0el0c1 168 ribosomal RNA gene, partial sequence
Y Pseudomonas luteola strain XFB-BV 168 ribosomal RNA gene, partial sequence
bacteria | 2 leaves

@
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4- The phylogenetic analysis of bacteria isolated from mobile phones samples

Staphylococcus epidermidis KJ398217.1

Staphylococcus epidermidis strain LH-Y4 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KJ398217 1| Length: 1413 Number of Matches: 1

Range 1: 590 to 1369 GenBank Graphics

Score

1398 bits(1550)

Expect Identities Gaps Strand
0.0 778/780(99%) 0/780(0%) Plus/Minus

Query
skjct
Query
Sbhjct
Query
Sbjct
Query
Sbhjct
Query
Sbhjct
Query
shjct
Query
Sbhjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query

Sbhjct

3

1369

63

1309

123

1249

303

1069

363

1009

423

949

483

g89
543

829

603

769

663

709

723

649

CTCTCGTGGTGTGACGGGUCGGTGTGTACAAGACCCGGGAACGTATTCACCGTAGCATGCT

Cerrrrrrrrrrerrreerrrer et rrr e e e e e ey
CTCTCGTGGT GTGACGGEGCGGTGTGTACAAGACCCGGGRACGTATTCACCGTAGCATGCT

GATCTACGATTACTAGCGATTCCAGCTTCATATAGTCGAGTTGCAGACTACAATCCGAAC

Cerrrrrrrrrrerrreerrrer et e e e e ettt e ey
GATCTACGATTACTAGCGATTCCAGCTTCATATAGTCGAGTTGCAGACTACARTCCGAAC

TGAGAACAACTTTATGGGATTTGCTTGACCTCGCGGTTTCGCTACCCTTTGTATTGTCCA

CErrrrrrrrrrerrre e e et r et err et e
TGAGAACAACTTTATGGGATTTGCTTGACCTCGLGGTTTCGCTGCCCTTTGTATTGTCCA

TTGTAGCACGTGTGTAGCCCAAATCATAAGGGGCATGATGATTTGACGTCATCCCCACCT

Crrrrrrrrrrrerrreerrrer et e e e e ettt e ey
TTGTAGCACGTGTGTAGCCCARATCATAAGGGGCATGATGATTTGACGTCATCCCCACCT

TCCTCCGGTTTIGTCACCGGCAGTCAACTTAGAGTGCCCAACTTAATGATGGCAACTAAGC

CEEEETErr e e e et e e r e e e e e e e et
TCCTCCGGTTTGTCACCGGCAGTCARACTTAGAGTGCCCAACTTARTGATGGCAACTARGC

TTAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAA

Crrrrrrrrrrrerrreerrrer et rrr e et e e e e
TTAAGGGTTGCGCTCETTGCGEGACTTAACCCAACATCTCACGACACGAGCTGACGACAA

CCATGCACCACCTGTCACTCTGTCCCCCGAAGGGGARAACTCTATCTCTAGAGGGGTCAG

|I|||||||I||IIIIIII||||||II|||||IIIIII||||I||||I|I||IIIIIIII
CCATGCACCACC ACTCTGTCCCCCGAAGGGGARRACTCTATCTCTAGAGGGGTCAG

AGGATGTCAAGATTTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACC

CEEEETrrr et e e et e e e e e et
AGGATGTCAAGATTTGGTAAGETTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACC

GCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGC

Cerrrrrrrrrrerrreerererrr e e e et e e
GCTTGTGCGGGTCCCCETCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGEE

GGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGEGCGGAAACCCCCTAACACTTAGCACT

CEEEErrrrrr e et e et r e bbb et
GGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACACTTAGCACT

CATCGTTTACGG GGACTACCAGGGTATCTAATCCTGTTTGATCCCCACGCTTTCGCA

II||||||II||IIIIIII||||||II|||||IIIIII||||II||||||I|IIIIII|I
CATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGATCCCCACGCTTTCGCA

CATCAGCGTCAGTTACAGACCAGAANAGTCGCCTTCGCCACTGGTGTTCCTCCATATCTCT

II||||||II||IIIIIII||||||II|||||IIIIII||||II||||||I|IIIIII|I
ATCAGCGTCAGTTACAGACCAGARAGTCGCCTTCGCCACTGGTGTTCCTCCATATCTCT

GCGCATTTCACCGCTACACATGGAAATTCCACTTTCGTCTTCTGCACTCAAGTTTTCCAG

Cerrrrrrrrrrrrrerrr e et e e e e e
GCGCATTTCACCGCTACACATGGAAATTCCACTTTCCTCTTCTGCACTCAAGTTTTCCAG

62

1310

122

1250

182

1150

242

1130

302

1070

362

1010

422

S50

482

890

542

830
602

770

662

710

7122

€650

782
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PlcljQuery_53347
9 Bacterium N47 168 ribosomal RNA gene, partial sequence
9 Bacterium N47 168 ribosomal RNA gene, partial sequence

<

A firmicutes | 2 leaves

¥ Staphylococcus epidermidis strain Y5 165 ribosomal RNA gene, partial sequence

=+ Staphylococcus epidermidis sirain JDM2_4A 168 ribosomal RNA gene, panial sequence

# Staphylococcus epidermidis sirain LEHT_LA 165 ribosomal RNA gene, partial sequence

# Staphylococcus epidermidis strain ECNU-UE2 165 ribosomal RNA gene, pantial sequence

# Staphylococcus epidermidis strain ECNU-UIL 168 ribosomal RNA gene, panial sequence

% Uncultured organism clone ELUO023-T 10-S-NIPCRAMgAND_000153 small subunit nbosomal RNA gene, partial sequence
# Uncultured organism clone ELUOOT2-T477-5-NIPCRAMgANa_000053 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELUO0T2-T477-S-NIPCRAMgANa_000167 small subunit ribosomal RNA gene, partial sequence
2 Uncultured organism clone ELUO0T2-T477-5-NIPCRAMgANa_000384 small subunit ribosomal RNA gene, partial sequence
% Uncultured organism clone ELUO0T2-T477-S-NIPCRAMgANa_000465 small subunit ribosomal RNA gene, partial sequence
% Uncultwred organism clone ELUOLS7-T387-S-NIPCRAMgAND_000009 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELUOIS7-T387-S-NIPCRAMgAND_000108 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELUO169-T415-5-NIPCRAMgANa_000382 small subunit ribosomal RNA gene, partial sequence
2 Uncultured organism clone ELUO169-T415-S- NIPCRAMgANa_000517 small subunit ribosomal RNA gene, partial sequence
& Unculiured organism elone ELUO169-T415-5-NIPCRAMgANa_000534 small subunit ribosomal RNA gene, partial sequence
& Uncultured organism clone ELUOITS-T478-5-NIPCRAMgANa_000084 small subunit ribosomal RNA gene, partial sequence
7 Uncultured organism clone ELU026-T S-S NIPCRAMgANa_000049 small subunit ribosomal RNA gene, partial sequence
? Unculiured organism clone ELUO026-T 115-S-NIPCRAMgANa_000054 small subunit ribosomal RNA gene, partial sequence
? Uncultured organism clone ELU0026-T115-S-NIPCRAMgANa_00008S small subunit ribosomal RNA gene, partial sequence
% Uncultured organism clone ELUO026-T 115-S-NIPCRAMgANa_000101 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELU0026-T115-S-NIPCRAMgANa_000378 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELU0026-T 115-5-NIPCRAMgANa_000491 small subunit ribosomal RNA gene, partial sequence
2 Unculwred organism clone ELUO028-T 175-5-NIPCRAMgANa_000053 small subunit ribosomal RNA gene, partial sequence
& Unculiured organism clone ELU0032-T 156-5-NIPCRAMgANb_000297 small subunit ribosomal RNA gene, partial sequence
# Uncultwred organism clone ELUO032-T 156-S-NIPCRAMgAND_000440 small subunit ribosomal RNA gene, partial sequence
7 Unculwred organism clone ELU0032-T 156-5-NIPCRAMgAND_000548 small subunit ribosomal RNA gene, partial sequence
# Unculiured organism clone ELUD032-T 156-5-NIPCRAMgANb_(00554 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELUO032-T 156-S-NIPCRAMgAND_000563 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELUO032-T 156-S-NIPCRAMgAND_000564 small subunit ribosomal RNA gene, partial sequence
# Uncultured organism clone ELUO038-T 189-5-NPCRAMgAND_000076 small subunit ribosomal RNA gene, partial seque nce

# Uncultured organism clone ELUO038-T 159-5-NPCRAMgAND_000193 small subunit ribosomal RNA gene, pa
# Uncultured organism clone ELUO038-T 189-5-NPCRAMgAND_000217 small subunit ribosomal RNA gene, pa
% Uncultured organism clone ELUO03Z-T 189-5-NPCRAMgANb_000397 small subunit ribosomal RNA gene, pa
# Unculred organism clone ELU003S-T 189-S- NPCRAMgAND_000425 small subunit ribosomal RNA gene, pa
# Uncultured organism clone ELUO03S-T 189-5-NPCRAMgAND_000467 small subunit ribosomal RNA gene, pai
2 Uncultured organism clone ELUO03S-T 189-5-NPCRAMgAND_000482 small subunit ribosomal RNA gene,
# Unculiured organism clone ELUDO3S-T 189-5 NPCRAMg AR _000549 spull subunit ribosomal RNA gene, part
# Uncultured organism clone ELUOO41-T385-S-NIPCRAMgAND_000188 small subunit ribosomal RNA gene, partial sequence
7 Staphylococcus epidermidis gene for 168 ribosomal RNA., partial sequence. isolate: BO619
¥ Staphylococcus epidermidis strain 59-627 165 ribosomal RNA gene, partial sequence
7 Staphylococcus epidermidis strain M-5-MRS_6 168 ribosomal RNA gene, pantial sequence
# Bacterium NLAE-zG470 165 ribosomal RNA gene, panial sequence
 Staphylococcus epidermidis sirain XJFH-J-1 168 ribosomal RNA gene. partial sequence
& Staphylococcus epidermidis partial 165 rRNA gene, isolate 0609ALT19Q2-GH
i+ Staphylococcus epidermidis strain HKG 163 168 ribosomal RNA pene. partial sequence
# Staphylococcus sp. EllikeE4 168 ribosomal RNA gene, partial sequence
2 Staphylococcus epidermidis strain HKG 182 16S ribosomal RNA gene, partial sequence
¥ Staphylococcus epidermidis strain HKG 183 168 ribosomal RNA gene. partial sequence
* Bacterium L-20 165 ribosomal RNA gene, partial sequence
= Unculured Staphylococcus sp. clone C139100025 168 ribosomal RNA gene, partial sequence
2 Staphylococcus sp. W2.10-181 168 ribosomal RNA (165 rRNA) gene. complele sequence
 Staphylococcus epidermidis strain 72 (br3) 16S ribosomal RNA gene, partial sequence
& Staphylococcus epidermidis strain ATHA24 1685 ribosomal RNA gene, partial sequence
= Staphylococcus sp. DF7n-C small subunit ribosomal RNA gene, partial sequence
7 Staphylococcus epidermidis partial 165 rRNA gene, isolate OCAT7
¥ Staphylococcus epidermidis partial 165 rRNA gene, isolate OCATS
& Staphylococcus sp. OCATIO partial 16S rRNA gene. isolate OCATIO
'+ Staphylococcus epidermidis partial 165 rRNA gene, isolate OCAT31
is partial 165 rRNA gene, isolate OCAT33
2 Staphylococcus epidermidis partial 165 rRNA gene. isolate OCOBY
# Staphylococcus epidermidis strain Au22 16S ribosomal RNA gene, partial sequence
2 Staphylococcus epidermidis strain B7_3CO2 168 ribosomal RNA gene, partial sequence
=+ Staphylococeus sp. QD353 168 ribosomal RNA gene, partial sequence
¥ Staphylococcus epide rmidis partial 165 rRNA gene, strain JPR-05
¢ Uncultured bacterium clone Ap.ba-F-DM-HN-1-27 168 ribosomal RNA gene, partial sequence
2 Staphylococcus epidermidis strain W 3/4 16S ribosomal RNA gene, partial sequence
@ Staphylococcus epidermidis sirain W+5/13 165 ribosomal RNA gene, partial sequence
+ Staphylococcus sp. PTRI24 165 ribosomal RNA gene, partial sequence
7 Staphylococcus epidermidis PM221 complete genome
2 Staphylococcus epidermidis strain ASI 16S ribosomal RNA gene, partial sequence
& Staphylococcus epidermidis strain CI8 165 ribosomal RNA gene, partial sequence
2 Staphylococcus epidermidis strain SEIL complete genome
2 Staphylococcus sp. RI7 168 ribosomal RNA gene, pantial sequence
2 Staphylococcus sp. JPR7 168 ribosomal RNA gene, partial sequence
2 Staphylococcus epidermidis strain P 1/1 165 ribosomal RNA gene, partial sequence
:‘ Bacterium EM-2014-133 genomic DNA containing 16S-235S intergenic spacer region, isolate 133
2 Uncultured bacterium gene for 165 rRNA, partial sequence, clone: smki_Fir_002_002
HUfirmicutes | 3 leaves
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Staphylococcus warneri KP771665.1

Staphylococcus warneri strain SuMS_NO3 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KP771665.1] Length: 1463 Number of Matches: 1

Range 1: 112 to 563 GenBank Graphics

Score

807 bits(894)

Expect Identities Gaps Strand
0.0 450/452(99%) 0/452(0%) Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Skjct
Query
Skhjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

5

112

65

172

125

232

185

292

245

352

305

412

365

472

425

532

ACACGTGGATAACCTACCTATAAGACTGEGEATARCTTCGGGARACCGGAGCTAATACCGG

trreerrrreerrrreeeerrerrrrerrrrrrerrrr et e et rr e
ACACGTGGATAACCTACCTATAAGACTGEGEATARCTTCGGGARACCGGAGCTAATACCGG

ATAACCCATTGAACCGCATGGTTCAATAGTGAMAGGCGGCTTTGCTGTCACTTATAGATG

terer rreerrrreeerrrerrrrerrrrrrerrrr et r et rr et
ATAACATATTGAACCGCATGGTTCAATAGTGAMAGGCGGCTTTGCTGTCACTTATAGATG

GATCCGCGCCGTATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATACGETAGC

trreerrrrerrrrreeerrrerrrrrrrrrrrerrrr et et rrrrrend
GATCCGCGCCGTATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATACGETAGC

CGACCTGAGAGEGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAG

ceeererrrrrrrerrrrrreeerrrrrrrrrrrrr e e e
CGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAG

GCAGCAGTAGGGAATCTTCCGCAATGGGCGARAGCCTGACGGAGCAACGCCGCGTGAGTG

ceeererrrrrrrerrrrrreeerrrrrrrrrrrrr e e e rerrd
GCAGCAGTAGGGRATCTTCCGCAATGGGCGARAGCCTGACGGAGCAACGCCGCGTGAGTG

ATGAAGGTCTTCGGATCGTARAAACTCTGTTATCAGGGARGARCAAATGTGTAAGTARCTG

ceeeeerrrrrrrerrrrrreeerrrrrrrrrrrrrrrre e e e
ATGAAGGTCTTCGGATCGTAAAACTCTGTTAT CAGGGAAGAACARATGTGTAAGTARCTG

TGCACATCTTGACGGTACCTGATCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGG

ceeerrrrrrrrrerrrrrre e et e e e e e e e
TGCACATCTTGACGGTACCTGATCAGARAGCCACGGCTAACTACGTGCCAGCAGCCGLGE

TAATACGTAGGTGGCRAGCGTTATCCGGAATT 456

trreerrrrrerrrrreerrrerrrrrrrrn
TAATACGTAGGTGGCRAGCGTTATCCGGAATT 563

64

171

124

184

291

424

531
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Slel[Query

asm,lumcms . HL73 168 ribosomal RNA gene, partial sequence

sp. 150-16 168 ribosomal RNA gene, partial sequence

2 Staphylococcus sp. pantial 165 rRNA gene, isolate BA-141

 Staphylococcus warneri strain 40A. 165 ribosomal RNA gene, pantial sequence
#Staphylococcus warneri SG1 strain G 1 168 ribosomal RNA, complete sequence

9 Staphylococcus wameri strain 11BP 165 ribosomal RNA gene, pantial sequence

S Uncultured Sta phylococcus sp. clone H 05 165 ribosomal RNA pene, partial sequence
 Unculiured Staphylococcus sp. clone H 26 16S ribosomal RNA gene, partial sequence

7 Uncultured Staphylococcus sp. clone H 28 165 ribosomal RNA gene, partial sequence

2 Staphylococcus pasteuri strain CS11 168 ribosomal RNA gene, partial sequence

= Staphylococcus warner strain SCSIO 04349 165 ribosomal RNA gene, partial sequence
# Staphylococcus warneri strain 7.06EO2 168 ribosomal RNA gene, partial sequence

+ Bacterium LGM64 165 ribosomal RNA gene, partial sequence

# Bacierium LGM94 168 ribosomal RNA gene, partial sequence

# Bacterium LGM96 168 ribosomal RNA gene, partial sequence

 Staphylacoccus sp. MRSEA 168 ribosomal RNA pene, partial sequence

2 Staphylococcus sp, EllikeES 16S ribosomal RNA gene, partial sequence

# Staphylococcus warneri strain CER3 168 ribosomal RNA gene, partial sequence
Staphylococcus sp. C10b 168 ribosomal RNA gene, partial sequence

#Staphylococcus sp.C10c sirain Cl0c 168 ribosomal RNA gene, partial sequence

2 Staphylococcus warner strain 1 IWG6FMR22 168 ribosomal RNA gene, partial sequence
# Staphylococcus warneri strain ¥357 165 ribosomal RNA gene, partial sequence

2 Staphylococcus warneri strain SCD2-4 168 ribosomal RNA gene, partial sequence
“Unculured bacterium clone B24-203 168 ribosomal RNA gene, partial sequence

2 Staphylococcus warmeri strain X66 168 ribosomal RNA gene, pantial sequence

7 Staphylococcus warneri strain Z52 168 ribosomal RNA gene, partial sequence

# Staphylococcus warneri strain M2C2 165 ribosomal RNA gene, pantial sequence

4 Staphylococcus warneri strain N7API2 165 ribosomal RNA gene, partial sequence
#Staphylococcus wamneri strain 1718 (BR11-15) 168 ribosomal RNA gene, partial sequence
# Staphylococcus warneri sirain BTDF2 168 ribosomal RNA gene, partial sequence

+ Uncultured bacterium gene for 168 rRNA. partial sequence, clone: OM-C_Cl6

+ Uncultured bacterium gene for 165 rRNA. partial sequence, clone: OM-U_BOI

2 Uncultured bacterium gene for 165 tRNA. partial sequence, clone: OM-U_DOL
Staphylococeus sp. HEBOO2L 165 ribosomal RNA gene, partial sequence

7 Staphylococcus warneri strain Coll 16S ribosomal RNA gene, partial sequence

2 Uncultured Staphylococcus sp. clone PF34-58 165 ribosomal RNA gene, partial sequence
2 Staphylococcus sp. Ac36 165 ribosomal RNA gene, panial sequence

# Staphylococcus warneri strain 81b 165 ribosomal RNA gene, partial sequence
 Staphylococcus pasteuri strain MIMG7.13 168 ribosomal RNA gene, partial sequence

9 Staphylococcus warneri partial 168 rRNA gene, isolate N25

 Staphylococcus warner partial 165 rRNA gene, isolate N16

 Staphylococcus warneri partial 165 tRNA gene, isolate N17

+Staphylococcus warmeri partial 165 rRNA pene, isolate N33

2 Staphylococcus sp. P34 165 ribosomal RNA gene, partial sequence

Stuphylococcus sp. AK-4 165 ribosomal RNA gene, partial sequence

 Staphylococcus warneri strain LH-Ka3 165 ribosomal RNA gene, partial sequence

2 Unculured Staphylococcus sp. clone DMV_ASI2 168 ribosomal RNA gene, partial sequence
7 Staphylococcus sp. 8-1 165 ribosomal RNA gene, partial sequence

7 Staphylococcus sp. 8-2 16S ribosonal RNA gene, partial sequence

# Stanhvlococcus s, 28-4 168 ribosomal RNA eene. nartial seauence

 Staphy sp. 9-7 16S riby 1 RNA gene, partial sequence
“ Uncultured b i lone nb d01cl 168 riby | RNA gene, partial sequence
e by ium clone 16S ri RNA gene, partial sequence

¥ Uncultured bacterium clone nbw 1181c01¢1 16S ribosomal RNA gene, partial sequence
e L'nf:ullumd b.menum clone nck25¢10¢1 168 ribosomal RNA gene, partial sequence

oL i lone nck31d06¢1 168 riby | RNA gene, partial sequence
JL‘t\cull'u.r\:(! buclenumclonemdl}‘)’wlcl 168 nbosomul RNA gene, partial sequence

clone I RNA gene, partial sequence
°l p. g enel’orlbs ib | RNA, partial sequence, clone: DhSI1-5

usl;q»h)kx\xccm sp.EP_S_84 l(xS ribosomal RNA gene, partial sequence

7 Staphylococcus wamneri genomic DNA containing 165-23S intergenic spacer region, strain NiBB

¥ Bacterium SCSI013300 16S ribosomal RNA gene, partial sequence

QSmhykx\)cuu sp. enrichment culture clone zhuowei 16S ribosomal RNA gene, partial sequence
sp. PMS08 168 ribosomal RNA gene, partial sequence

-’S.Aph) lococcus wamneri strain R124 168 ribosomal RNA gene, partial sequence

V&mphylococm( pasteuri strain CS.B10 16S ribosomal RNA gene, partial sequence
sp. MY-CA13 16S1i RNA gene, partial sequence

Usmhykxnccm sp. MY-CA92 16S ribosomal RNA gene, partial sequence

Uncultured bacterium gene for 16S rRNA, partial sequence, clone: LpF35_1
firmicutes | 31 leaves
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Bacillus subtilis HG764646.1

Bacillus subtilis partial 165 rRNA gene, isolate C737
Sequence ID: emb|HG764646.1] Length: 995 Number of Matches: 1

Range 1: 13 to 951 GenBank Graphics

Score

1656 bits(1836)

Expect Identities Gaps Strand
0.0 931/939(99%) 1/939(0%) Plus/Minus

Query
Skijct
Query
Skijct
Query
Skjct
Query
Skijct
Query
Sbjct
Query
Skijct
Query
Skijct
Query
sbjct
Query
Skijct
Query
Sbict
Query
Sbict
Query
Sbict
Query
Sbict
Query
Sbict
Query
Sbict
Query

Skjct

1

951

61

891

121

831

181

771

241

711

301

651

36l

591

471
541

411

601

351

661

291

721

231

781

171

111

900

51

CTTCGGGTGTTACAAGCTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTA

Crererrrr et eeer et e et e e e e e e e e e
CTTCGGGTGTTACAAACTCTCGTGGTGTGACGGGCGETEGTGTACAAGECCCGGGARCGTA

TTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGC

CEEEEEE et et et e et e e e e e e et et e e e ey
TTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCT TCACGCAGTCGAGTTGC

AGACTGCGATCCGAACTGAGAACAGATTTGTGGGATTGGCTTAACCTCGCGGTTTCGCTG

CEEEerr et e et et et e e e e e e e e e
AGACTGCGATCCGAACTGAGAACAGATTTGTGEGATTGGCTTAACCTCGCGGTTTCGCTE

CCCTTTGTTCTGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTT

teerrrrrrrrrerrrererreerrr e rrrrrrrr et r e ey
CCCTTTGTTCTGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTT

GACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGA

CEETEEE et e et et e et e e e e e et et e e ey
GACGTCATCCCCACCTTCCTCCGGTTTETCACCGGCAGTCACCTTAGAGTGCCCARCTGA

ATGCTGGCAACTRAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCARCATCTCACGA

CEErErr et er et et et e e e e e e e e e e
ATGCTGGCAACTAAGATCAAGGGTTGCGCTCGTTGCGEGACTTAACCCAACATCTCACGA

CACGAGCTGACGACAACCATGCACCACCTGETCACTCTGCCCCCGAAGGGGACGTCCTATC

feerrrrrrrrrerrrererreerrrr e e rrrr et r e
CACGAGCTGACGACAACCATGCACCACCTGETCACTCTGCCCCCGAAGGGGACGTCCTATC

TCTAGGATTGTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARA

CEEEErr e et et e et e e e e e e e e e
TCTAGGATTGTCAGAGGATGTCARGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARA

CCACATGCTCCACCGCTTGTGCGGGCCCCCGTCARTTCCTTTGAGTTTCAGTCTTGCGAC

CEErrrr et e et et et e e e e e e e e e e
CCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGAC

CGTACTCCCCANGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGEGAARCCCCC

Ceerrrrrrrr rrrrrerere et e r e e e e e
CGTACTCCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGARACCCCC

TAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTC

CErrrrrrrr e rrer et e e et e e r e e et e
TAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTC

CCCACGCTTICGCTCCTCAGCGTCAGTTACAGANCAGAGAGTCGCCTTCGCCACTGGTGT

Crerrrrrrrrrrrrrrerere e e et e rerr et et e e
CCCACGCTTTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGT

TCCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCAC

Crrrrrrrrrrrrrrrrerere et e r e e e e
TCCTCCACATCTCTACGCATTTCACCGCTACACGTGGRATTCCACTCTCCTCTTCTGCAC

TCAAGTTCCCCAGTTTCCAATGACCCTCCCCGGETTGAGCCGGGGGCTTTCACATCARACT

Crrrrrrrrrrrrrrrrerere e e et e e e e e e
TCAAGTTCCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGEGECTTTCACATCAGACT

TAARARACCGCCTGCGAGCCCTTTACGCCCAATAATTCCCGGA-AACGCTTGCCCCCTAC

CErtrrrrrrrrrrrrerere e et rerrrrer et rerrrr e rret
TAAGARACCGCCTGCGAGCCCTTTACGCCCAATAATTCCCGGACAACGCTTGCCACCTAC

GTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTT 938

CEEEEEr e e et e et rrrr rrenl
GTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTIT 13

60

892

120

300

652

3¢e0

592

420

532

600

352

660
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<lcl|Query_13695
9 Bacillus sp. WP-XY 19-3 168 ribosomal RNA pene, partial sequence
Bacillus subtilis partial 165 rRNA gene, isolate C737
i Bacillus tequilensis strain RBEB6 168 ribosomal RNA gene, partial sequence
Bacillus tequilensis sirain Z365 168 ribosomal RNA gene, partial sequence
Bacillus sp. K6-15P 168 ribosomal RNA gene, partial sequence
Bacillus amyloliquefaciens gene for 165 rRNA, partial sequence, strain: CSP
Fnamillus tequilensis strain 111-4 168 ribosomal RNA gene, partial sequence
Bagillus subtilis strain YNAI3 168 ribosomal RNA pene, complete sequence
Bacillus tequilensis strain BE-1A 168 ribosomal RNA gene, partial sequence
Bacillus sp. DC3158 168 ribosonal RNA gene, partial sequence
Bacillus sp. HYC-1-3 165 ribosomal RNA gene, partial sequence
Bacillus sp. JR65 168 ribosomal RNA gene, partial sequence
# Bacillus sp. JR64 168 ribosomial RNA gene, pantial sequence
Bagillus subtilis strain PEBS0703 1802 168 ribosomal RNA gene, partial sequence
Bacillus amyloliquefaciens strain ASAG 1 165 ribosomal RNA gene, partial sequence
Tilmillus subtilis strain 1778 168 ribosomal RNA gene, partial sequence
vl]mllu« iformis strain DJ-2 168 ribosomal RNA gene, partial sequence

L‘ncultumd bacterium clone Zhuol 168 ribosomal RNA gene, partial sequence

+ Bacillus subtilis 168 ribosomal RNA gene, partial sequence

Bacillus subtilis strain DC2-2 168 ribosomal RNA gene, partial sequence

Bagillus subtilis strain QD399 16S ribosomal RNA gene, partial sequence

Bacillus subtilis strain B6-1 168 ribosomal RNA gene, partial sequence
2 Bacillus subtilis strain A9 165 ribosomal RNA gene, partial sequence

5 Uncultured bacterium clone Hswhb-29 165 ribosomal RNA gene, partial sequence

9 Bacillus subtilis strain ADG 2 168 ribosomal RNA gene, partial sequence
iﬂmerium L3 16S ribosomal RNA gene, partial sequence
Afirmicutes | 2 leaves

) 2 Azospirillum lipoferum partial 165 rRNA gene, isolute 17:1
L9 3Bac&llns subtilis strain H32 168 ribosomal RNA gene, partial sequence
< firmicutes | 4 leaves
—firmicutes | 2 leaves
Afirmicutes | 5 leaves
2 Bacillus subtilis subsp, spizizenii strain AB4 168 ribosomal RNA gene, partial sequence
 Bacillus subtilis KCTC 1028, complete genome
Bagillus subtilis subsp. subtilis strain 3NA, complete genome
Bacillus subtilis strain PS832, complete genome
— Bucillus subtilis subsp. subtilis str. 168, complete genome
Bacillus subtilis subsp. subtilis str. AG 1839, complete genome
EBarillus subtilis subsp, subtilis str. JH642 substr. AG174, complete genome
Bagillus subtilis sub&p subtilis 6051-HGW, complete genome
vBmlIus subtilis cubap subtilis str. AG1839, complete genome
P Bacillus subtilis subsp. subtilis str. JH642 substr. AG174, complete genome
# Bacillus subtilis subsp. subtilis 6051-HGW, complete genome
& Bacillus subtilis XF-1, complete genome
 Bacillus subtilis BEST7003 DNA, complete genome
0B.;cnllus subtilis BEST7613 DNA. complete genome
glmcultumd bacterium clone Hswb-2 168 ribosomal RNA gene, partial sequence
Bml lus subtilis subsp. subtilis str. 168 complete genome
@ Bacillus sp. ARBELICrg 168 ribosomal RNA gene, partial sequence

[ “Bacillus sp. VP 18 16S ribosomal RNA gene, partial sequence
Bacnlluc subtilis strain M-11 16S ribosomal RNA gene, partial sequence
Bacterium YC-LK-LKJ44 16S ribosomal RNA gene, partial sequence
2 Bacterium YC-LK-LKJ45 16S ribosomal RNA gene, partial sequence
Bacterium YC-LK-LKJ43 16S ribosomal RNA gene, partial sequence

9 Bacillus sp. KHR-38 168 ribosomal RNA gene, partial sequence

13 Bacillus amylolique faciens partial 16S rRNA gene, isolate NBIR-1

3 Bacterium Y2 168 ribosomal RNA gene, partial sequence

2 Bacillus sp. 825 168 ribosomal RNA gene, partial sequence
Bacterium YC-LK-LKJ121 16S ribosomal RNA gene, partial sequence
firmicutes | 35 leaves
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Bacillus cereus KJ612539.1

Bacillus cereus strain EM13 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KJ612539 1] Length: 1397 Number of Matches: 1

Range 1: 431 to 1378 GenBank Graphics

Score

1660 bits(1840)

Expect Identities Gaps Strand
0.0 941/951(99%) 3/951(0%) Plus/Minus
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GTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACRAGGCCCGGGAACGTATTCACCGC

Ferrrrrrrrrre e et e e e e e e e e e
GITACARACTCTCGTGGTGTGACGGGCGGT GTGTACARAGGCCCGEGGAACGTATTCACCGT

GGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACA

RN RNy
GGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACA

ATCCGAACTGAGRAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGT

FEErrrrrrrrre e et e e e e e e e e e
ATCCGAACTGAGRACGGTTTTATGAGATTAGCTCCACCTCGCGETCTTGCAGCTCTTTIGT

ACCGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCAT

IIIIIIIII\IIIIIIIIIIIIIII\III\IIIIIIIHIIIIII\III\IIIIIIIIII
TGTAGCA TGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCAT

CCCCACCTTCCT TGTCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGC

|||I|I|I|\I|IIIIII|I|II||\I|I\I|IIIIIH|I|I|I\||I\|IIIIIII||
ACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGC

AACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCT

trerrrrrrrrrrrrrerrerre e rrrrrrrrrrrr e e et rrrrrrrnd
AACTAAGATCAAGGGTTGCGCTCGTTGCGGGACT TAACCCRAACATCTCACGACACGAGCT

GACGACAACCATGCACCACCTGTCACTCTGCTCCCGRAGGAGAAGCCCTATCTCTAGGGT

Frrrrrrrrrrre e et e e e e e e e e e e
GACGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAGGGT

TTTCAGAGGATGTCAAGACCTGETAAGGTTCTTCGCGTTGCTTCGAATTARAACCACATGC

trerrrrrrrrrrrrrerrerre e rrrrrrr et e e et
TTTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGARTTARRCCACATGC

TCCACCGCTTGTGCGGGUCCCCCETCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCC

PEEErrrrr et e e e e e e e e
TCCACCGCTTGETGCGGGCCCCCETCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCC

CCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTARAGGGCGGARACCCTCTARCACTT

crerrrrrrrrrer e er e e e e e e e e e e e e
CCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTARAGGGCGGAAACCCTCTARCACTT

AGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCT

trrrrrrrrrrrrrrrrr et r e e e e e e e e et e
AGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCT

TTCGCGCCTCAGTGTCAGTTACAGACCAGRAAAGTCGCCTTCGCCACTGGTGTTCCTCCAT

IIIIIII\III\IIIIIII\IIIIIIIIII\IIIIIIIHII\IIIIIIIIIIIIIIIII
CAGTTACAGACCAGAAAGTCGCCTTCGCCACTGETGTTCCTCCAT

ATCTCTACGCATTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTCT

||I||I|\|I|\IIIIIII\|I|||I||I|\|IIIIIIHI|\|I|||I||IIIIIII||
cGe ACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCARGTCT

CCCAGTTTCCAATGACCCTCCACGGGTTGAGCCGTGGGCTTTCACATCARAGTTARARALR

trrrrrrrrrrreeerrrerrrr o rerrrrrreerrrerrrrrrerrrr b reer e
CCCAGTTTCCAATGACCCTCCAC-GGTTGAGCCGTGGGCTTTCACATCAGACTTAAGARA

CCACCTGCGCGCGCTTTACGCCCAATAATTCCCGGARRAACGCTTGCCCCCTACGTATTAC

IIIIIII\III\IIIIIII\IIIIIIIIII\IIIII FEEEEEErrr 1t
GCGCGCTTTACGCCCAATAATTCCCGGATAACGCTTGCCACCTACGTATTAC

CGCGECTGCTGGCACGTAATTAGCCGGGECTTTCCTGGTTAAGGTACCGTC 951

|I|I|I|\I|I\IIIIII L v et
CGGCTGCTGECACCTAGTTAGCCGTGECTTT-CTEGTT-AGGTACCGTC 431
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1zZ0
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OkcQuery 47323

Q
L9

@ Uncultured bacterium partial 165 rRNA gene, isolate Be20
+Uncultured Bacillus sp. gene for 168 ribosomal RNA, partial sequence, isolate: XZX-139

# Bacillus anthracis strain 1-§)-5-2-3-M 16S ribosomal RNA gene, partial sequence
JBacillus sp. RO1S-2 165 ribosomal RNA gene, partial sequence

3 Bacillus sp, BBAR-O1d 16S ribosomal RNA gene, partial sequence

Bacillus sp. QY1 168 ribosomal RNA gene, partial sequence

o Bacillus cereus strain EM 13 168 ribosomal RNA gene, partial sequence

# Bacillus cereus strain JC80 168 ribosomal RNA gene, partial sequence

¥ Bacillus sp. XM1 168 ribosomal RNA pene, partial sequence

+ Bacillus cereus partial 16S tRNA gene, isolate BCsl

# Bacillus sp. DSN53 gene for 168 rRNA, partial sequence

¥ [ Bacillus sp. YO4 168 ribosomal RNA gene, partial sequence
— JUncnIu.lrul bacterium partial 165 rRNA gene, isolate BFOOOI D030
? —Baillus sp. ES2-45 16 ribosomal RNA gene, partial sequence

firmicutes | 2 leaves
9 Bacillus thuringiensis strain RB90 168 nibosomal RNA gene, partial sequence
3 Bacillus sp. hb39(2014) 168 ribosomal RNA gene, partial sequence
3Bmllm sp. VOCI11 168 ribosomal RNA gene, partial sequence
Iy < Bacillus sp. hb55 165 ribosomal RNA gene, partial sequence

2 Bucillus sp, 14X 168 ribosomal RNA gene, partial sequence
 Bacillus cereus strain NM2E 11 168 ribosomal RNA gene, partial sequence
9 Bacillus sp. FGG1 168 ribosomal RNA gene, partial sequence
+ Uncultured bacterium clone PT_19 168 ribosomal RNA gene, partial sequence
7 Uncultured bacterium clone PT_32 168 ribosomal RNA gene, partial sequence
4 Bacillus sp. BAB-4641 165 ribosomal RNA gene, partial sequence
7 Bucillus cereus strain P1 168 ribosomal RNA gene, partial sequence
¥ Bacillus thuringiensis strain IHB B 7117 168 ribosomal RNA gene, partial sequence
9 Bacillus sp, N3/665 partial 168 rRNA gene, strain N3/663
2 Uncultured bacterium partial 165 rRNA gene, isolate Br2
¥ Uncultured bacterium partial 168 rRNA gene, isolate Be2l
9 Bucillus sp. EM7 168 rRNA gene, isolate EM7
o Bacillus anthracis 168 rRNA gene, isolate EM36
9 Bacillus sp, ADII 168 ribosomal RNA gene, partial sequence
i Bacillus subtilis strain PYR-YHB-1-1 165 ribosomal RNA gene, partial sequence
4 Bacillus anthracis strain BHR1P2B2 165 ribosomal RNA gene, partial sequence
¥ Bacillus sp, BS24 165 ribosomal RNA gene, partial sequence
Bacillus thuringiensis strain FIM2 165 ribosomal RNA gene, pantial sequence
4 Uncultured Bacillus sp. gene for 168 ribosomal RNA, partial sequence, isolate: QX-54
# Bacillus sp. DB14344 165 ribosomal RNA gene, partial sequence
 Bacillus sp, DB14692 165 ribosomal RNA gene, partial sequence
¥ Uncultured Bacillus sp. gene for 168 ribosomal RNA, partial sequence, isolate: QX-85
7 Bacillus thuringiensis strain FIM3 168 ribosomal RNA gene, partial sequence
2 Bucillus cereus strain SA 168 ribosomal RNA pene, partial sequence
i Bacillus cereus strain BS1 168 ribosomal RNA pene, partial sequence
¥ Bacillus cereus strain IMG-03 165 ribosomal RNA gene, partial sequence
7 Bacillus thuringiensis strain GZDF1 168 rib | RNAl.me pantial sequence
9 Bacillus sp. WM 168 rRNA gene, isolate WMo4
4 Bacillus anthracis 168 rRNA gene, isolate EM11
7 Bucillus sp, SF2-1 165 ribosomal RNA gene, partial sequence
9 Uncultured bacterium partial 168 rRNA gene, isolate Bed
¥ Bacillus cereus strain LP10_S10 165 ribosomal RNA gene, pantial sequence
% Bacillus thuringiensis strain THB B 7196 165 ribosomal RNA gene, partial sequence
7 Bucillus anthracis strain IHB B 7021 165 ribosomal RNA gene, partial sequence
¢ Bacillus thuringiensis strain HD567 165 rib | RNA gene, partial sequence
9 Uncultured bacterium clone PT_38 165 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone PT_22 165 ribosomal RNA gene, partial sequence
4 Bacil lus thuringiensis serovar galleriae strain HD-29, complete genome
¢ Bacillus sp. B1(2015) 168 ribosomal RNA gene, partial sequence
9 Bacillus anthracis strain IHB B 18033 168 ribosomal RNA gene, partial sequence
9 Uncultured Bacillus sp. clone RHDTWGIS8 168 ribosomal RNA gene, partial sequence
7 Uncultured Bacillus sp. clone RHDTWGISS 168 ribosomal RNA gene, partial sequence
3 Uncultured Bacillus sp. clone RHDTWGISI 165 ribosomal RNA gene, partial sequence
7 Uncultured Bacillus sp. clone C6A08 16S ribosomal RNA gene, panial sequence
7 Uncultured Bacillus sp. clone C6A22 16S ribasomal RNA gene, partial sequence
# Uncultured Bacillus sp. clone CSB09-1 165 ribosomal RNA gene, partial sequence
# Uncultured Bacillus sp. clone C3D04 165 ribosomal RNA gene, partial sequence
iﬂmllus sp. INBio_4316D 16S ribosomal RNA gene, partial sequence

Bacillus sp. lNBn 43125 165 ribosomal RNA gene, partial sequence
Bacillus cereus strain DC2 165 ribosomal RNA gene, partial sequence
3 Uncultured bacterium partial 165 rRNA gene. isolate Bri4
™ fimicutes | 2 leaves
7 Uncultured Bacillus sp. gene for 165 ribosomal RNA, partial sequence, isolate: LZX-54
9 Bacil lus cereus strain FIM4 168 ribosomal RNA gene, partial sequence
9 Bacillus cereus strain 11B 168 ribosomal RNA gene, partial sequence
2 Bacillus cereus strain BS14 165 ribosomal RNA gene, partial sequence
+ Bacillus cereus strain MHS 168 ribosomal RNA gene, partial sequence
¥ Bacillus cereus strain NXUGDS005 168 ribosomal RNA gene, partial sequence
9 Bacillus cereus strain K2-1 168 ribosomal RNA gene, pantial sequence
9 Bacillus sp. EM25b 168 rRNA gene, isolate EM25b
7 Bacillus sp. JBS-28 168 ribosomal RNA gene, partial sequence
J Uncultured bacterium partial 16S rRNA pene, isolate Beb
0 Bacillus cereus strain KG3 168 ribosomal RNA gene, partial sequence
? Bacillus thuringiensis strain IHB B 7206 16S ribosomal RNA gene, partial sequence
“ Bacillus thuringiensis strain IHB B 7070 16S ribosomal RNA gene, partial sequence
“ Bacillus thuringiensis strain HD867 16S ribosomal RNA gene, partial sequence
9 Unculured bacterium clone PT_40 168 ribosomal RNA gene, partial sequence
© Bacillus sp. gx13 168 ribosomal RNA gene, partial sequence
2 Bacillus sp. enrichment cultute clone S16 168 ribosomal RNA pene, partial sequence
¥ Bacillus sp. CMAP11 168 ribosomal RNA gene, partial sequence
A firmicutes | 3 leaves
2 Unidentified bacterium clone MEBOO2 168 ribosomal RNA gene, partial sequence
J Bacillus sp. SMF5 partial 168 tRNA gene

2 Uncultured prokaryote clone seq M-L8_16SR 165 ribosomal RNA gene, partial sequence

JBmIIu« sp. INBio_4109M 165 ribosomal RNA gene, partial sequence
3 Bacillus sp. DB14882 168 ribosomal RNA gene, partial sequence

CO528 168 ribosomal RNA gene, partial sequence
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5- The phylogenetic analysis of bacteria isolated from lift buttons samples

Staphylococcus warneri BCL-34

Staphylococcus warneri strain MBS022 165 ribosomal RNA gene, partial sequence
Sequence ID: KT582294.1 Length: 1486 Number of Matches: 1

Range 1: 820 to 1424 GenBank Graphics

Score Expect Identities Gaps Strand
1077 hits{533) 0.0 599/606(99%) 3/606(0%) Plus/Minus
Cuesry 19 AR TGETTACTCCACCEECTTOGGETETTACR AR CTCTOCTGETCTEACGEECEETETE 78

Crrerrreerreerrerrree e e et b e e e
Sbjct 1424 TAARTEETTACTCCACCGECTTCEGETETTACRARCTCTCGTGETGTEACGEECEGETGETE 1365

Cusry 79 TACRRGRACCCEEEARCGTATT CACCEGTAGCATGCTEATCTRACGATTACTAGOERATTCCRAG 138

Freerrreerreerreerreerreerrrrr e e e e rrr e e e
Sbjet 1364 TACRAGACCCEGGARCGTATTCACCGTAGCATGCTEATCTACGATTACTAGCEATTCCAS 1305

Cusry 135 CTTCATGTAGTCGAGTTGCAGACTACARTCOCRACTGAGARCARACTTTATGEEATTTGCT 158

reerrreerreerreerreerrrerrrrrrrerr e e e e e e e
Sbjct 1304 CTTCATGTAGTCGAGTTGCRAGACTACARTCCGRACTGAGRRCARCTTTATGEEATTTGCT 1245

Cuery 195 TEACCTCGCGETTTAGCTECCCTTTGTATTGTCCATTGTAGCACCTGTGTAGCCCARRTD 258

Crrerrreerreerrerr et et et b b e
Sbjet 1244 TEACCTCGCGETTTAGCTECCCTTTGTATTETCCATTGTAGCACGTETETAGCCCARATE 1185

Cuesry 259 ATARGGEECATGATEGATTTCGACETCATCCCCACCTTCCTOCGEGTTTGTCACOGECAGTCA 318

Lreerrreerreerreerrrerreerrrerrrerr e e e e e
Sbjet 1184 ATARGEEGCATGATEATTTEACETCATCCCCACCTTCCTCCGETTTGTCACCEGCAGTCR 1125

Cusry 315 ACTTRAGRAGTGCCCARCTTARTEGATGGCARCTARGCTTARGEETTECGITCETTECEEGRT 378

CEEEErreerre et e et et e e e e e e e e e e e
Sbjct 1124 ACTTAGAGTGCCCARCTTARTGATGGCRRCTRARGCTTAAGGGTTGCGLTCGTTGOGEGAD 1065

Cuery 375 TTARCCCRACATCTCACGRCRCGAGCTGACGRCARCCATEGCACCRACCTETCACTTTETCD 428

Lreerrreerreerreerreerreerrrer e e e e e e e e e
Sbjct 1064 TTARCCCRACATCTCRCGACLACGRGCTGACGRCARACCATGCACCRACCTSTCACTTTSTCD 1005

Cuesry 435 CCCGRAGGEGARGACTCTATCTCTAGAGCGOTCARAGGATGTCARGATTTGETRRASETTS 458

Lreerrreerreerreerreerrrerrrer e e e e e e e e e e
Sbjct 1004 CCCGRAGGGEALRGACTCTATCTCTAGAGCGETCARAGGATGTCARGATTTGETRAGSTTC 945

Cusry 495 TTCGECGTTECTTCARRTTARRCCACATGCTOCACCETTGETGCEE——CCCOGTCRAATTCT  S56

Lrrerrreerreerreerrrerreerrerrrreerr oo rrerrr  rrrrrrrrrnn
Sbjct 9544  TTCGCGITGCTTCAARTTARACCACATGCTCCRCCGCTTGTGOGEETCCCOGTCAATTCC 885

Cusry 337 TTTGATTTTCARCCTTGOGET CETACTCCCCAGEUEGAGTGCTTARTECGTTTAGCTGCR  6le

Lreer reerreerreerreerreerrrerrrerrrerrrrrrrrrrrrrer rrrrrn
Sbjct 884  TTTGAGTTTCARCCTTGCGETCETLACTCCCCAGECGGAGTGCTTAATGCGTT-AGOTGCE 826

Cuery 617 GCRCTE G622

NEENN
Sbjct B25  GCACTA 820
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frmicutes | 2 leaves
9 Siaphylocoseus wamer stain MBS022 165 rbosomal RNA gene, partal sequence

F s

pasteuri strain MBSO11 165 ribosomal RNA gene, pariial sequence

warneri sizain CP1 2 16 ribosomal RNA gene, partial sequence

@ Staplylococeus sp, ChDC B392 165 ribosenal RNA gene, partial sequence

sp. ChBC B393 16S ribosomal RNA gene, partial sequence

@Staphylococeus sp. PSB-18 165 ribosomal RNA gene, partial sequence

Staphylococcus sp. PSB-21 165 ribosomal RNA gene, partial sequence
ychrobacter pulmonis strain SL-9 165 ribosomal RNA gene, partial sequence

Staphylococcus sp. DF6N-C small subunit ribosonal RNA gene, partial sequence

Staphylococcus pasteuri partial 165 rRNA gene, isolate OCATI

Staphylococcus warneri partial 165 1RNA gene, isolate OCAT2

@ Staphylococcus warneri partial 165 rRNA gene. isolate OCATY

? Staphylococcus sp. OCATI I partial 165 IRNA gene, isolate OCATI1
Staphylococcus warmeri partial 165 1RNA gene, isolzie OCATI3

Staphylococcus sp. OCATI4 partial 165 iRNA gene, isolate OCATI4

Staphylococcus warmeri partial 165 tRNA geiie, isolite OCATIS

Staphylococcus warneri partial 165 1RNA gene, isolate OCAT20

Staphylococcus warneri partial 165 1RNA gene, isolate OCOB3

Staphylococcus warneri partial 165 1RNA gene, isolate OCOBS

Unncultured Staphyloceccus sp. clone JU-EB2 165 ribosoual RNA gen, partial sequence

Staphylococcus warneri strain JU-SB2 165 ribosomal RNA geie, partial sequence

Staphylococcus warneri strain MRS-2 165 ribosomal RNA gene, partial sequence

Staphylococcus sp. DVRSG-2 165 ribosomal RNA gene, partial sequence

Staphylococcus warneri strain LH-T2 168 ribosoral RNA gene, partial sequence

Staphylococcus warneri strain YZ-T1 168 ribosomal RNA gene, partial sequence

Staphylococcus sp. NBM-83 165 ribosomal RNA gene, parial sequence

Staphylococcus warneri strain 81b 165 ribosomal RNA gene, partial sequence

Staphylococcus pasteuri strain MIMGT.13 165 ribosornal RNA gene, partial sequence

Staphylococcus sp. P34 165 ribosomal RNA gene, partial sequence

Staphylococcus sp. Bts 21b partial 165 rRNA gene, isolate Bis 216

Staphylococcus warneri strain STPO2 168 ribosomal RNA gene, partial sequence

sp. enrichment 168 ribosomal RNA gene, partial sequence

Staphylococcus warneri strain RI24 165 ribosomal RNA gene, partal sequence
Staphylococcus pasteuri strain €S B10 165 ribosomal RNA gene, partial sequence
Staphylococcus pasteuri strain MAL_LA 165 ribosomal RNA gene, partial sequence
Staphylococcus warneri strain MGHI19 168 ribosonal RNA gene, partial sequence
Staphylococcus sp. CE3E4 165 ribosomal RNA gene, partial sequence
Staphylococcus sp. CE3ES 168 ribosomal RNA gene, partial sequence
Staphylococcus sp. CE3EI 16 ribosomal RNA gene, partial sequence
Staphylococcus pasteuri strain KG-63 163 ribosomal RNA gene, partial sequence
Staphylocaceus warneri gene for 165 ribosomal RNA, partial sequence, strain: SHI3
 Staplylococcus warneri stiain 1058 165 ribosonal RNA gene, partial sequénce
Staphylococcus sp. 57151 165 ribosomal RNA gene, parial sequence

%Um:mmred\mmnum clone M21PIFI0 165 ribosomal RNA gene, partial sequence

firmicutes | 55 leaves
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Micrococcus luteus MBS022

Micrococcus luteus strain BCL-34 185 nbosomal RMNA gene, partial sequence
Sequence ID: KM3F8607.1 Length: 1394 Number of Matches: 1

Range 1: 1 to 1393 SenBzank Graphics

Score

2560 bits{(1386)

Expect Identities Gaps Strand
0.0 1391,/1393(99%) 1/1393{0%) Plus/Plus

Cusry
Skjct
Cusry
Skjct
Cusry
Skjct
Cusry
Skjct
Cusry
Skjct
Cusry
Skhijct
Cusry
Skjct
Cusry
Skjct
Cusry
Skjct
Cusry
Skjct
Cusry
Skjct
Duer sy
Sbhjct
[SIEESS g
Skjct
[eUEES g
Skhjct
Cuery
Skjct
e i
Skbjct
(e GRS g
Sbjct
e i
Skhijct
Cue s
Skhjct
Duer sy
Skhijct
ey
Skjct
[eUEES g
Shijct
ey
Sbijct
ae

Skbjct

1

1

[=10]
51
120
121
180
181
240
241
300
301
360
361
420
421
480
481
540
541
s00
s01
(=118
el
TZ0
TZ21
Feo
Ta1l
240
S41
S00
S01
S&60
Sel
10z0
1021
1080
1081
1140
1141
1200
1201
120
1261
1220
13221
1380
1281

T AGTCEALCEGATGR A CCACGCTTECTEEETGEATTAGTGECGARCGEETGAGTRLD

e orrerrerrrrrerrrerrrer e e e e et et
TECRAGTCGARCGATGRAGCCCRAGCTTGCTEEGTEEATTAGTGECGRARCGGETGAGTARC

ACETGAGTARCCTEOCCTTAACTCTEECEAT AR GCCTEEEARACTEEETCTAATRECCOEEAT

PIrrrrerrrrrr et ettt e P e et rrerinrrnl
ACGTGAGTRERACCTGCCCTTALCTOTGEEATARGCCTGGEARRCTGGGTCTARTACCGGLT

AGERGOECCGACCECATEETGEETG I TR GATTTATCGETTTTGEATGEACTOECEE

frerrrerr o rerrrerrrerrrrr e et e e et rrrrrrrnd
AGGRAGCOGCCTACCGCATGETGEETGTTGEARRGATTTATCGETTTTGEAT GGACTCGCGE

CCTARTCAGC T TG T TG TGACGEGTARTGECTCACCARGECEACEGACCEEETRAGCOEECOTGAL

frerrrerrrrrrrrerrrerrrrr e e e e et e
CCTATCAGCTTETTEGTGAGGTARTGGCTCACCARGECGACGACGGGTAGCCGGCOTGAG

AGEETEACCEECCACRCTEEEGACTGAGRCACCGECCCRGACTCCTACGEEAGECAGCAGTE

PIrrrrrrrrrrrr et e ettt e e e et rrerrrrnl
AGGEGETGACCGECCACRCTGEGACTGAGACACGGCCCAGACTCCTACGEEAGGCRAGCAGTE

GEERATATTECACARTGEECGCARGUOTEGATECAGCGACGCCEIETGRAGEEAT GADEECT

frerrrerrrrrrrrerrrerrrrr e e e e et et et
GEERATATTGCACARTGEECGORARGCCTGATECAGCGACCCCGOEGTGRAGGGATGRCGGCT

TToEEETTE T AR A TCT T TCAGTAGEERAGR R GUERARAGETGACCEETACCTECAGAR GOl

frrrrrerrrrrr et et e e e e e et rrrnd
TTCGEETTGTARACCTCT T TCAGTAGGGRAGRAGCGRRACTGACGETACCTGCRAGRRGARAR

GCACCEECTALCTACGTEGOCAGCAGCCECEETAATACGTAGEETECGAECETTATOOGE

frerrrerrrrrrrrerrrerr et r e et e et rrrrrrrnd
GCACCGECTARCTACGTGOCAGCAGCCGCGETAATACGTAGGETECGRAGCGTTATCCGER

ATTARTTEEECETAR L GAGOTCGTAGECEETTTETCECGTCTGETOETEGRARACGTOCEEEECT

frerrrerrrrrrrrerrrerrr et r et et
ATTRATTGGGCGTARRGRAGOTCEGTAGECEETTTGTCECGTCTGTCGT GRARGTCCEEEECT

Tan O EEATCTEOEETEEETACGEECAGACTAGRAGTECAGTACGGEEAGACTGEARTTC

NN N N N NN |
TARCCCCGEATCTGOGETGEETACGEGCAGACTAGRGTGCAGTAGGGEAGRACTGGARTTC

CTEETETAGCEETEERAATECGCACGATATCAGERGEARCACCGATEGCEARGECAGETCTC

frerrrererrrrrrerrrerrrer e e et e e et
CTEETETAGCEETGEARTGCGCAGATATCAGEGAGEARCACCGATGGCEAAGGCAGGTCTC

TGO T A TGRSO e AGEGRACCGARRGOATGEECAGCGRACRAGEATTAGRTAOICTS

trrrrrerrrrrrrrrrrrerrrerrrrrrrrrrrrrrrrrrrr et e rrrrrrrrrenl
TGEGCTGETAACT GACGCTGRAGEAGCGARRGCATGEEGAGUGARMCAGEATTAGRTACTCTGE

GrAGTCCATECCETARMRCOETIGEECACTAGETETEEEEACCATTCOCACEETTTCOE:EC0

trrrrrerrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrnl
GTAGTCCATGOCGTARACGTTGEECACTAGETGTGEEEGACCATTCCACGETTTCCGEIGETT

GCAGCTARCGCARTTARGTGCCCCGCCTGGEERAGTACGGCCGCARGGCTRARRCTCARAGSS
Lrrrrrerrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnel
GCAGCTARCGCATTARGTGCCCCGCCTEGEERGTACGGLCGCARGGUTRARRCTCRRASS

AT TEACSEEEECOOCE oA ARG EECECAGC ATGCECATTAATT OGATGCAROGCER R GT

Lrrrrrerrrrrrrrrrrrer ettt rrrr et et et rrerrrerrrrnl
AT TGACGEEEGECCCGCACRAGUEGECEEAGCATGUGGAT TAATTCGATGCARCGUGRAGR

ACCTTACCAAGECTTGACATGTTCTCGATCGCCGTAGAGATACGETITCCCCTTIGEGEEC
Lrrrrrerrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrenl
ACCTTACCAAGGECTTGACATGTTCTCGATCGCCGTAGAGRATACGETITCCCCTTTIGEEEC

GEET TR CAGEGTGETGCATGE T TG TCETCAGCTCOSTETCSTGAGRTETTGEETTARGTCC

Lrrrrrerrrrrrrrrrrrerrrerrrrrrrrrr et rrrrrr et e it e rrrrrel
GEETTCACAGETGETGCATEET TETCETCAGC TCETETCSTGAGATGTTGEETTARSTCC

CECARCGRAGCGCAACCCTOGET TOCATG T TGO CAGCACGTART GETGEEGACTCATGEGAG
trrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrenl
CECRARCERGCGCAACCCTOET TOCATE T TGO CAGC ACGTARTGETGEECACTCATGEGAG

ACTGCCGEEETCARACTCGERAGEARGETGAGEACGACGTCARATCATCATGCCCCTTATET
Lrrrrrerrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrenl
ACTGCCGEEETCAACTCGERGEGARGETGAGERCGACGTCARATCRATCATGCCOCCTTATST

TGS T ARG A TGO T A AR TGO SETACAMTSEGETTGOGATACTSTGRSETEELG

Lrrrrrerrrrrrrrrrrrerrrerrrrrrrrrrrrrrirrr i r et et rrrrrenl
T GEEC T T ACGC AT GO T AC AR TGO GG T ACARATGGETTGOCATACTGTCRAGETEGAG

CTARTCCCAR A AN GCCEETCTCACT TCCCAT T GEEETCTSCAMCTCEACCCCATEARGTC
rirrrrrerrrrerrrrerrrrerrrrerrrrrerrrrrrrrrrrrrrrerrrerrrrrrrreid
CrA R TCCCAR R P A GOCEE T O CACT TCECAT IGEEETCTSCAACTCEACCCCATGARGTC

e T T AT AT CECRCGATC RGO A OGO T EOEETEA R TACSTTOOCOGEEOC T TETAC

Lrrrrrerrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrr e r et et e rerrrenl
GeAGTCGCTAGTRATCGCAGRTCRAGCARCGO TGOCGETGARATACGTTCOCGEECCTTETAC

A OO A AT A R AR ET oG TA N R OO OCEARAECCEETEEO T AR O TT ST

Lrerrrerrrrrrrrrrrrerrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnl
ACRCCGCCCGTCAAGTCACGR AR CTCCETARCACCCGARGCCSETGEOCTARSCOTTGTS

GEEGRGOCGTOGE 1392
Frrrrrerrrnnl
GEGGAGCCGETCOGRE 13953

5%
(=10
115
120
175
180
235
240
259
200
255
2e0
415
420
479
480
5325
540
5559
00
5539
ae0
T1z
TJZ0
T7o
Fa0
835
840
8535
S00
9355
Se0
1019
1020
1075
1080
1139
1140
1199
1200
1259
1280
iz1s
1220
1379

1280
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sp. 3356 16S ribosonal RNA gene, partial sequence

®Micrococeus luteus strain WBZ 16S ribasomal RNA pene, partial sequence

#Micrococeus sp. 3574 165 ribosomal RNA gene, partial sequence

#Microouoets sp. BD-15 165 ribosomal RNA gene, partial sequence

®hicroooce us sp. SK66 gene for 165 rRNA, partial sequence

®Microcace s sp. GSS7 gene for 165 tRNA, partial sequence

BMicroouoets sp. 3359 165 ribosonal RNA gene, partial sequence

# Uncutured bacterium ¢lone SV-4 165 tibosomal RNA gene, partial sequence

®Microooce s sp. 3530 165 ribasomal RNA gene, partial sequence

®Microcace s sp. MOLA 4 partial 165 tRNA gene, culture collection MOLA4

Uncultured organist clone ELUDZS-T 175-S-NIPCRAMgANa_000526 small subunit ribosomal RNA gene, patial sequence

high GC Granrt |66 leaves

#Micrococeus Luteus strain KL3 168 ribasomal RNA gene, partal sequence

Unculured bacterium clone 2216 GV0S08_DS0.1_3GD 16S ribosonal RNA gene, partial sequence

Micrococeus lueus strain ZFJ-12 165 ribosomal RNA gene, partial sequence

. 2002
4 high GC Grant |21 leaves
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Staphylococcus epidermidis

Staphylococcus epidermidis partial 165 rRNA gene, strain BGHMCS
Sequence ID: FR797804.1 Length: 815 Number of Matches: 1

Range 1: 1 to 815 GenBank Graphics Mext Makch Previous Match

Score

1506 bits(815)

Expect Identities Gaps Strand
0.0 815/815(100%) 0/815{0%) Plus/Flus

Query
Sbjct
Cusry
Sbijct
Query
Sbjct
Cusry
Sbijct
Cuery
Sbjct
Cuery
Sbijct
Cuery
Shijct
Cuery
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Cusry
Sbijct
Query
Sbjct
Cusry

Sbijct

1

1

al

el

121

121

181

181

241

241

301

301

361

361

421

421

4831

481

541

541

a0l

a01

a6l

GEl

T21

721

781

781

AGARRAGTGGAATCCCATGTETAGOGEGTCGARATGCGCAGAGATATEGAGEARCACCAGTGE

Crrrerrerrreerrre e e e e e et e e e e et el
LGAARGTGGAATCCCATGTGTAGCGETEARATGCGCAGAGATATGGAGGARCACCAGTGE

CEARAGELGACTTTCTGETCTGTAACT GACGCTGATGTGCEARLAGCGT GEGEATCARLATAG

CETRETT T er e e e et e e e e r e e eyl
CEARGGCGACTTTCTGGTCTGTARCT GACGC TGATGTGCGRAARGCGTGEGGATCRAAMCAS

GATTAGATRCCCTGETAGTCCACGCCGTARACGATGAGTGOTARGTGTTAGGEGGTTTCC

Crrrerrerrrrerrrerr et err e e e e et e e
GATTAGATACCCTGETAGTCCACGCCETARACGATGASTGCTARGTGTTAGEGGGTTTCC

GCCCCTTAGTGUTGCAGC TAACGCAT TARGCACTCCGCCTEEEEAGTACGACCGCAAGGET

CETRETT R T re e e et e b b e et e b rernnl
GCCCCTTAGTGCTGLAGC TARCGCAT TARGCACTCCGCCTEGEEAGTACGACCGCARAGGT

TGARACTCAARAGGAATTGACGEEGACCOGCACARGOGEGTGEAGCATGTEGGTTTARTTOGR

Crrrerrerrrrerrrerr e et e e e e e e e i e
TGARRCTCAAAGGAATTGACGEEEACCOGCACARGCGETGEAGCATGTGSTTTAATTCGA

AGCARCGCOGAAGAACCTTACCAAATCTTGACATCCTCTEACCCCTCTAGAGATAGAGTTT

Crrrerreerreeerre et rer et e et e e et e eyl
AGCARCGCGAAGRACCTTACCARATCTTGACATCC TCTGACCCCTCTAGAGATAGAGTTT

TCCCCTTOGEEEGACAGAGTGACAGGTEGTECATGETTGTCGTCAGCTOGTGTCGTGAGR

CETEEErrEer et e et et e e e et r e v
TCCCCTTCGEEEGACAGAGTGACAGETGETECATGETTGTCGT CAGC TCGT GTCGTGAGR

TETTEEETTAAGTCCOGCAACGASCGCARCCCTTARGCTTAGT TGCCATCATTARGTTGE

Crrrerreer et re et rer e e et e e et e eyl
TETTGEETTAAGT CCCGCARCGAGCGCARCCCTTAAGCTTAGT TGCCATCATTARGTTGE

GCACTCTARGTTGACTGCCEGTGACAARMC CEEAGEGARGETEGEEGATGACGTCARRTCATC

CETEerrerr et e et e e e e e e e e e
GCACTCTAAGTTGACTGCCGGT GACARACCEGEAGEARGETGGGEATGACGT CARATCATC

ATGCCCCTTATGATTTGGEOTACACACGTGC TACRATGGACARTACARAGGECAGCGARD

Crreerreerrreerre et rer et e e et e e eyl
ATGCCCCTTATGATTTGGECTACACACGTGCTACAATGGACAATACARAGGECAGCGARA

COGCGAGGTCARGCAARTCOCATARAGTTGTTCTCAGTTCEGGATTGTAGTCTEGCRAACTCG

Crrrerrerrreerrre e e e e e e e e e e e e el
CCGCGRAGGTCAAGCARATCCCATARAGTTGTTCTCAGTTCGGATTGTAGTCTGCARCTCG

ACTATATGRAGCTGEART CEGCTAGTAATCGTAGATCAGCATGCTACGETGRAATACGETTCC

FETRETT R e e et e e e e bbb e e e rreiinl
ACTATATGRAGCTGGAAT CGCTAGTAATCGTAGATCAGCATGC TACGETGAATACETTCC

CEEETCTTGTACACACCGCOCGTCACACCACGAGAGTTTGTAACACCCGRAAGCCGETGGR

II|I[I|I[III[I|1[IIIIIIIII|II[III[IIJ[IIJ[IIIIIIJIII|I[I|I[
CEEGTCTTGTACRCACCGCCCETCACACCACGAGAGTTTGTAACACCOGRAGCCGETGGA

GTARCCATTGGAGCTAGCCETTGARGEGGGEACARR 815

CETRETT R r e e et
GTARCCATTGEAGCTAGCCGTTGARAGGEGGACARA 815

&0

&0

120

120

180

180

240

240

300

300

360

360

420

420

480
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540

540

600

G600

660

660

720

720

780

780
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micutes | 2 keaves

Staphylococcus epidermidis strain SEI complete genome

S

Staphylococeus epidermidis strain 14.1.R1, complete genome
@Suaphylococeus epidermidis strain PBR-19 16 ribosomal RNA gene, partial sequence

pidermidis strain GKY &/1A 16§ ribosomal RNA gene, partial sequence
Uncultured Staphylococcus sp. clone 12L, 53 168 ribosomal RNA gene, partial sequence
Apteryx australis mantelli genome assembly AptMant0, scaffold scaffold32554
@Staphylocaccus epidermidis strain TWSL_19 168 ribosomal RNA gene, partial sequence
@ Suphylocaccus epidermidis strain Fe-3a 168 ribosomal RNA gene, partial sequence
@Staphylocaccus epidermidis partial 165 rRNA gene, isolate M0201
@Suphylocaccus epidermidis strain SE4.6 168 ribosomal RNA gene, partial sequence
@Staphylococcus epidermidis strain SE4.8 168 ribosomal RNA gene, partial sequence
@Staphylocaccus epidermidis strain LLP-16 168 ribosomal RNA gene, partial sequence
@ Staphylococcus epidermidis strain BCT 16§ ribosomal RNA gene, partial sequence
@ Staphylocaccus epidermidis strain 104 168 ribosomal RNA gene, partial sequence
@Suphylocaccus epidermidis strain 7 168 ribosomal RNA gene, partial sequence
@staphylococcus epidermidis strain MB 168 ribosomal RNA gene, partial sequence
@Stphylocaccus sp. YSLDY-5 gene for 168 rRNA, panial sequence
@Staphylococcus sp. DGM Manla 16§ ribosomal RNA gene, partial sequence
@Staphylococcus epidermidis strain HNMCTR2 16 ribosomal RNA gene, partil sequence
#Uncultured organism clone ELU0096-T30-S-N1_000100 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELU169-T415-3-NIPCRAMgANa_000133 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUO169-T415-3-NIPCRAMgANa 000559 small subunit ribosomal RNA gene, partial sequence
@Staphylocaccus epidermidis strain [HB B 12019 168 ribosomal RNA gene, partial sequence
@staphylococcus epidermidis strain MIMGS.1 165 ribosomal RNA gene, partial sequence
FUncultured organism clone ELUQ28-T175-3-NIPCRAMgANa_000486 small subunit ribosomal RNA gene, partial sequence
FUncultured organism clone ELUO169-T415-S-NIPCRAMgANa_000143 small subunit ribosomal RNA gene, partial sequence
JUncultured organism clone ELUO156-T284-3-NIPCRAMgANa 000626 small subunit ribosomal RNA gene, partial sequence
M fimmicutes | 8 leaves
@staphylococcus epidermidis strain 23 168 ribosomal RNA gene, partial sequence
@Staphylocaccus sp. G2-10 168 ribosomal RNA gene, partial sequence
Uneultured organism clone ELUO169-T415-8-NIPCRAMgANa_000262 small subunit ribosomal RNA gene. partial sequence
Uncultured organism clone ELU169-T415-3-NIPCRAMgANa_000003 small subunit ribosomal RNA gene, partial sequence
@Suphylocaccus epidermidis gene for 163 rRNA, partial sequence, strain: NERC 12993
@ Staphylocaccus sp. DGM MH3a 16S ribosomal RNA gene, partial sequence
@ Suphylocaccus epidermidis strain NM62-4 168 ribosomal RNA gene, partial sequence
3 Uncultured Staphylococcus sp. clone F3Baug.1 168 ribosomal RNA gene, partial sequence
@Staphylocaccus epidermidis strain F149 168 ribosomal RNA gene, partial sequence
O Staphylococcus epidermidis strain 80B 168 ribasomal RNA gene, partial sequence
@Staphylocaccus epidermidis strain 104.12 16$ ribosomal RNA gene, partial sequence
@ Suphylocaccus sp. ZW-3 168 ribosomal RNA gene, partial sequence
@ Staphylococcus epidermidis strain LARLCDK 18 168 ribosomal RNA gene, partial sequence
@ Suphylocaccus epidermidis strain SE4.7 168 ribosomal RNA gene, partial sequence
@ Staphylococcus epidermidis strain SE2.9 168 ribosomal RNA gene, partial sequence
@ Staphylocaccus capitis subsp. capitis strain MER_TA_69.2 168 ribosomal RNA gene, partial sequence
@Staphylococcus epidermidis strain TWSL_17 168 ribosomal RNA gene, partial sequence

@Staphylocaccus epidermidis strain KS3H17 168 ribosomal RNA gene, partial sequence

14 Uncultured bacterium gene for 165 rRNA, partial sequence, clone: smkt_Fir_002_001

 firmicutes | & leaves

@Staphylococcus epidermidis strain O1 165 ribosomal RNA gene, partial sequence

@ Uncultured organism clone ELU0169.T415.S-NIPCRAMgANa_(00539 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUO169-T415-S-NIPCRAMgANs_000084 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELU0092-T15-S-N1_000452 small subunit ribosomal RNA gene, partial sequence

?Uncu.lmm! Staphylococcus sp. clone 288 168 nbosomal RNA gene, partial sequence

oo

fu ncultured bacterium partial 168 rRNA gene, clone MBOSG10
fU incultured bacterium partial 165 rRNA gene, clone MBMCOS
@ Uncultured bacterium partial 165 rRNA gene, clone MB02FOS
i Uncultured bacterium partial 168 rRNA gene, clone MBO1HOS
Uncultured bacterium partial 165 rRNA gene, clone MBO1GO3
itlmulmmd bacterium partial 165 rRNA gene, clone SDOSE
Uncultured bacterium partial 168 rRNA gene, clone SDOSDOS
Uncultured bacterium partial 168 rRNA gene, clone SDOSD06
Uncultured bacterium partial 168 rRNA gene, clone SDO4D06
¢ Uncultured bacterium partial 165 rRNA gene, clone SD02H09
& Uncultured bacterium partial 16S rRNA gene, clone SDO2F04
#Uncultured bacterium partial 165 rRNA gene, clone SDO1FO1
.f)llntnlmred bacterium partial 16S rRNA gene, clone SBO4HO3
¢ Uncultured bacterium partial 165 rRNA genc, clone SB4G 12
1§ Uncultured bacterium partial 165 rRNA gene, clone SBO4GOS
¥ Uncultured bacterium partial 1685 rRNA gene, clone SBOMGO1
él)uculnru.l bacterium patial 168 rRNA gene, clone SBO4DOG
14 Uncultured bacterium partial 165 (RNA gene, clone SBOSC12

Uncultured bacterium partial 165 rRNA gene, clone SBOMDOS
FUncultured bacterium partial 168 rRNA gene, clone SBO3GOS

|
@ Uncultured bacterium partial 165 rRNA gene, clone SBOMD11
3Unmlunsl bacterium partial 165 tRNA gene, clone SBO3G03

@
9 Uncultured bacterium partial 16S rRNA gene, clone SBIMEGS
gleulund bacterium partial 168 rRNA gene, clone SBO3F12

mphykmx\m epidermidis strain NM160-2 168 ribosomal RNA gene, partial sequence
IMAU:80829 168 ribosomal RNA gene, partial sequence

@Suphylococcus epidermidis partial 168 rRNA gene, isolate H6-16S-LEGIO-BO

DStaphylococeus sp, JCM 10537 gene for 168 ribosomal RNA, partial sequence

DStaphylococeus epidermidis strain NBRC 100911 168 ribosomal RNA gene, partial sequence

< firmicutes | 2 leaves

@ Suphylococcus epidenmidis sirain 23.1 168 ribosomal RNA gene, partial sequence
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6 - The phylogenetic analysis of bacteria isolated from vacuum cleaner dust

samples

Bacillus thuringiensis

FJ174596.1

Bacillus thuringiensis strain 104XG46 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|FJ174595.1] Length: 1049 Number of Matches: 1

Range 1: 59 to 1018 GenBank Graphics Next Match Pravious Match

Score

1651 bits(1830)

Expect Identities Gaps Strand
0.0 944/960(98%) 3/960({0%) Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

1

39

61

119

121

179

181

239

241

299

301

359

361

419

421

479

481

539
541

599

601

659

661

719

721

779

781

839

899

899

959

AGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCATAAGACTGGGATARCTCCGGG

ceererrrrrrrrrrrererrrr e rrr e e e e e et
AGCGGCGGACGGGETGAGTARCACGTGGETAACCTGCCCATAAGACTGGGATAACTCCGGE

ARACCGGGGCTAATACCGGATAATATTTTGAACTGCATGGTTCGARATTGAARGGCGGCT

ceeeerrreerrrrrreeerrrr rrrrr e rrrr e e e et
AAACCGGGGCTAATACCGGATAACATTTTGAACTGCATGGTTCGARATTGAAAGGCGGCT

TCGGCTGTCACTTATGGATGGACCCGCGTCGCATTAGCTAGTTGGTGAGGTARACGGCTCA

ceeeerrrrrrrrrrrererrrr e rrr e e e e e e et
TCGGCTGTCACTTATGGATGGACCCGCGTCGCAT TAGCTAGTTGGTGAGGTARCGGCTCA

CCAAGGCAACGATGUCGTAGCCGACCTGAGAGGGETGATCGGCCACACTGGGACT GAGACAC

ceererrrrrrrrrrreeerrrr e rrr e e e e e e et
CCAAGGCAACGATGCGETAGCCGACCTGAGAGGGTGATCGGCCACACT GGGACT GRGACAC

GGCCCAGACTCCTACGGGAGGCAGCAGTAGGGARATCTTCCGCAATGGACGARAGTCTGAC

ceeeerrrrerrrrrrererrrr e rrr e e e e e et
GGCCCAGACTCCTACGGEGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAARAGTCTGAC

GGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAG

ceererrrrrrrrrrreeerrrr e rrr e e rr et e et
GGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTARAACTCTGTTGTTAGGGAAG

AACAAGTGCTAGTTGAATAAGCTGGCACCTTGACGGTACCTAACCAGARAGCCACGGECTA

ceererrrrerrrrrrererrrr e rrr e e et e e et
AACAAGTGCTAGTTGAATARGCTGGCACCTTGACGETACCTAACCAGARAGCCACGGCTA

ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGC

ceeeerrrrrrrrrrreeerrrr e rrr e e e e e e e et
ACTACGTGCCAGCAGCCGCGGETAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGC

GTAAAGCGCGCGCAGGTGGETTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGA

ceererrrrerrrrrreeerrrr e e et e e e e e e e et
GTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTGARAGCCCACGGCTCARCCGTGGA

GGGTCATTGGAARACTGGGAGACTTGAGTGCAGAAGAGGARAGTGGAATTCCATGTGTAGC

teerrrrrrrrrerrrrre e e e et r et rrr e et
GGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAAAGTGGARATTCCATGTGTAGC

GGTGAAATGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAA

Cerrrrrrrrrrerrrrre ettt r et et r et e
GGTGAAATGCGTAGAGATATGCAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAR

CTGACACTGAGGCGCGAAAGCGTGGGGAGCAARCAGGATTAGATACCCTGETAGTCCACG

teerrrrrrrrreerrrre ettt e e et e rrr e e et
CTGACACTGAGGCGCGARAAGCCTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACG

CCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGC

teerrrrrrrrrerrrrre e e e e e e e et et
CCGTAAACGATGAGTGCTARAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTARCGC

ATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAGGAAT TGACGGGGEG

terrrrrrrrrrerrrrrerr et rrr e et r e e et
ATTAAGCACTCCGCCTGGEGGAGTACGGCCGCAAGGCTGAAACTCAAGGAATTGACGGGGG

CCCGCACAANCGG-GGAGCATGGGGTTTAATTCAAAGC-ACGCGAAAACCTTACCAGGTC

teerrrrrr e rreeeerr rerrrrrrrr rerr reetrr rrrrrrrrrrrrnd
CCCGCACAAGCGGTGGAGCATCTGGTTTAATTCGAAGCAACGCGAGAACCTTACCAGETC

TTGACTTCCTCTGARACCCTANAAATAGGGCTTC-CCTTCGGGAACAAMAGGACATgOTY

e rerrreeerrereer o rrrrrrrrer reeerrerr rer rrrrer
TTGACATCCTCTGARACCCTAGAGATAGGGCTTCTCCTTCGGGAGCAGAGTGACAGETGE

60

118
120
178
180
238
240
298
300
358
360
418
420
478
480
538
540

598
600

658
660
718
720
778
780
838
840
898
898
958
957

1018
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B.5080

7 Bacillus thuringiensis cone CU3 165 nboomal ENA pene, partal saguence

™

Pkl Query_55687

< Bagillus cereus 165 nbosonal RNA pene, partial sequonce

|—dE.nIl|up.5T'l 165 ribosomal RNA pene, partial sequence

|—°|“fmmn|?hm
L3

A fimicules | 3 kaves

L
L

wm;ullnlzhm

e Ragilhas Voyonensis strain AEMRECS 165 nbosomal RNA pene, partial sequince

l“fm'culu |Zleaves

1 Bacilbus thuringiensis dran H5 18- 1, complele genome

4 A fiymicules | 2 bkaves
& Bacillus 9p. 4 165 nhosomal RNA ene, partial sequence
Y Backermam NR14 165 ibosomal RNA pene, partial sequence
¥ Bacterium NFS 168 ribosmal RNA pene, partial sequence
¥ Bacteriun NF6 168 ribosomal RNA pene, pantial sequence:
¥ Bacallus sp, INBio 40520 165 mbosoasal RNA genie, purtial sequence
¥ Bacillus . INBio_4516D 165 ibosonal RNA gene, partial sequence
 Uncuburad backericm clone § _Am_27 165 ribosomal RNA pene. partial sequence
9 l'rxulumlhdrmmclmrﬁ Am 165 nbosomal RNA pene, partial squence
¥ Uncultured bacteriam chone §_Am 41 163 ribosomal KNA ens, panial sequence
9 Unculturd hacterium chone §_Am 69 168 rbosomal RNA pens, panial sequence
o Uncultured bacterions chone §_Am 75 165 nbosomal RNA pene, partial sequence
¥ Uncultured haceriem chone §_Ne_$ 165 ribosomal RNA pene, pantial sequence
3 Uncultured bacterium chone § Sl 35 168 ribosomal RNA e, pantial sequence
+ Unculturod backeriem chone 5 Sl 31165 ribosomal RNA pene, partial sequence
o Uncultured hace riem ckone S_Sl_-i! 165 ribosomal RNA pene. pantial sequence
o Bacallus cereus saraim LS-8 165 nbosommal RNA pene, partial sequence
9 Bacillus andhraces strain 1B B 15784 165 nbosomal RNA pene, panial sequence
¥ Bacillus . FGG 1 165 ribosomal RNA pee, purtial s quence
9 Bacillus thuringiensis drain KNUSCI0S 168 ribosomal RNA pene, pastial sequence
 Bacillus sp. Hin?.3 165 ribosomal RNA pene, pariial sequence
¥ Bacillus thurmgiensis dram K206 165 rhosonal RXA pene, partial sequence
¥ Bacallus sp, NSH-2 165 nbosomal RNA pene, partial sequence
o Bacallus . CCOG 168 ribosoemal RNA pene, panial seyuence
9 Bacallus oyonensis strain J65.2 168 ribosomal RNA pene, part il sequence
¥ Bacillus toyonensis siraim 2651 168 nbosomal RNA pene, partial sequence
¥ Bacillus toyonensis straim 26K.2 165 nbosomal RNA pene, partial sequence
o Bacillus ceveus strain NCIM 2155 165 rbosomal RNA geni., partial sequence
o Bacillus sp. 3-8 165 ribosomal RNA pene, partul soence
o Bacteriam Y TMORST16 from Ching 165 ribosomal RNA pene, partial sequence
 Bacallus coreus straim 11 8 10262 165 riboomal RNA pene, panial sequence
¥ Bacallus thurmgiensis |65 nbowmal RNA pene, partu | saquence
o Bacillus sp. TRFDIDF- 15001 165 ribosomal RNA pene, partial soquence
o Bacillus sp. TRFDDI 15002 168 ribosomal RNA pene, partial scquence
¥ Bacllus sp. TIFDDF-15003 165 ribosomal RNA gene, partial soquence
o Bacillus anthracis partual 165 ERN A pene, isolate RDNT-812
+ Bacilhus sp. TRPDDF-15004 165 mbosonal RNA peoe. partial soquence
9 Bucillus . TITDDF- 15005 165 rbosomal RNA gene. partial sequence
 Baclls . TFDDF.15006 165 ebosonal RNA gens. paial sequense
¥ il huringiensis @rain X022 168 ribosoral RNA gene, paial sequence
9 Bacilhus sp. POUC 165 mbosomal RNA pene, partial s quenxe
' Bacillus cereus strain R12 165 rbosomal RNA pene, partial sequence
 Baclbus sp, RI212014) 165 ibosonal RNA gens, partial sequérce
 Bacillus cereus strain Y18 165 nbowonial RNA pene, panial ssquence

 Baillus sp. enrichment culture clone PRGSJ-MS-2 165 nbosomal RNA. pene, partial sequence

§|h:i]lu p. DB14692 165 ribosomal RNA genie, partial sequence

Bracillus cereus strain FIM4 165 abosonal RXA pene, partial sequence

o Bacillus thuringicnsis srain FIMD 165 ribosonal RNA genc, partial sequence

9 Bagilbus thuringiensis deain FJMD 163 rbosonsal RNA gene, partial sequence

 Bacillus gere s strain JMG03 165 nbosomal RNA pene. partial sequence

o Bacillus sp. B42(2014) 165 nbosomal RNA pene, parial sequence

4 Bagilbis sp. B37(2014) 168 ribosonal RNA pene, pantial sequence

o Bacillus s, TORRI T 165 ribosonaal ENA pene, partial sequence

9 Basillus myooides train YRT 165 ribosomal RNA gene, pastial sequence

 Bacilbus cereus pene for 165 ribosomal RNA, partial sequence, dram: NRKT

o Baillus gereus stsain NXUGES003 165 ibosomal RNA pere, partial sequence

 Bacillus cereusstrain 6 165 ribosomal RNA gene, partial sequence

9 Bacillus thuringicnsis strain DLIO 165 rbosomal RNA gene, partial sequence

9 Uncultured bacte rium partial 165 rRNA pene, isolate Beb

o Bacilbus . NS48 partial 165 (RNA gene, strain N3663

 Bacilhus thuringicnsis strain [E1B B 7070 168 nbosomal RNA pene, partial scquence

9 Bacillus curusmin P 165 mibosomal RNA pene, partial sequence

 Racilhus thuringiensts srain HDS6T 165 nhoomal RNA pene, panial sequence

Uncultured bacterium clone PT_38 165 rbosomal RNA gene, partial sequence
Unultured bacie rium ¢ lone I‘T 19 165 nbosomal RNA pere, partial sequence
firmicules | 10 deaves

Afimicuies |4 bkaves
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Bacillus mycoides KR088435.1

Bacillus mycoides strain St02 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KR088435.1] Length: 1398 Mumber of Matches: 1

Range 1: 396 to 1367 GenBank Graphics Mext Match

Score

1703 bits{1888)

Expect Identities Gaps Strand
0.0 964,/973({99%) 3/973(0%) Plus/Minus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Skjct
Query

Sbhijct
Query

Sbjct
Query
Skjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
sSbjct
Query
Sbjct
Query

Sbjct

1

1367

6l

1307

121

1247

181

1187

241

1127

301

1067

36l

1007

421

947

481

887
541

827

601

767

661

707

721

647

781

587

841

527

900

467

959

408

TCTCGTGETGTGACGGGCGGTGTGTACAAGGCCCGEEGAACGTATTCACCGCGGCATGCTG

trrrrrrrrrrrrrerereererrrrrrrrrrrrrrrerr et rrrrrrrrrred
TCTCGTGETGTGACGGGCGGTGTGTACAAGGCCCGEEGAACGTATTCACCGCGGCATGCTG

ATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCCGARACT

IIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIII
ATCCGCGA' CTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACT

GAGAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCAT

trerrrrererrerrerrrererrrrrrrrrrrrrr et et e
GAGAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCAT

TGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTT

trerrrrererrerrerreererrrrrrrrrrrrrr et et et
TGTAGCACGTGTGTAGCCCAGGTCATAAGGEGCATGATGATTTGACGTCATCCCCACCTT

TCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGCAACTAAGAT

||||||II]]]]IIIIIII||||||III]]]]IIIIII||||||IIII]]]]IIIIII|
GGCAGTCACCTTAGAGT GCCCAACTTAATGATGGCAACTARGAT

CAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAAC

trerrrrererrereerreererrrrrrrrrrrrrr e et et e
CAAGGGTTGCGCTCGTTGCGEGACTTAACCCAACATCTCACGACACGAGCTGACGACAAC

CATGCACCAC TCACTCTGCCCCCGAAGGGGAAGCCCTATCTCTAGGGTTGTCAGAGG

||||||II]]]]IIIIIII||||||III]]]]IIIIII||||||IIII]]]]IIIIII|
CATGCACCACCTGTCACTCTGCCCCCGAAGGGGAAGCCCTATC TCTAGGGTTGTCAGAGE

ATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCT

trrerrrerrerrrrererrrerrrrrrrrrrrrrr et et rrrrrnrnd
ATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCT

TGTGCGGGCCCCCGTCAATTCCTTTGAGT TTCAGCCTTGCGGCCGTACTCCCCAGGCGGA
crrerrrerrerrreererrrerrrrrrrrrrrrrrerreer e

TGTGCGGGCCCCCETCAATTCCTTTGAGT TTCAGCCTTGCGGCCGTACTCCCCAGGCGGA
GTGCTTAATGCGTTAACTTCAGCACTAAAGGGCGGARACCCTCTAACACTTAGCACTCAT

trrrrrrrrrrrrrrr ettt et e e e
GTGCTTAATGCGTTAACTTCAGCACTAAAGGGCGGARACCCTCTAACACTTAGCACTCAT

CGTTTAC GTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCT

I|||I||I]]]]IIIIII|II||I|I|I]]]]IIIIII|||I|||I|I]]]]IIIIIII
CGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCT

CAGTGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCATATCTCTACG

trrerrrrerrrereererrerrrrrrrrrrrerrrrrrr et e rrrrrrrnd
CAGTGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCATATCTCTACG

CATTTCACCGUCTACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCCAGTTTC

trrerrrrrerrrerreereerr e rrrr et e ettt
CATTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCARGTCTCCCAGTTTC

CAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAAACTTAAAARACCACCTGCGC

trrerrrrerrrereererrerrrrerrrrrrerrerrr rerrrr rrrrrrrrrrnd
CAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAGACTTAAGARACCACCTGCGC

GCGCTTTACGCCCAATAATTCCGGA-AACGCTTGCCACCTACGTATTACCGCGGCTGCTG

crrerrerrerrrerreereerr et rrrrrrr et e et rr e
GCGCTTTACGCCCAATAATTCCGGATAACGCTTGCCACCTACGTATTACCGCGGLTGCTG

GCACGTAATTAGCCG-GGCTTTCTGGGTTAGGTACCGTCAAGGGGCCAGCTTATTCARACT

trrerrr rrrrerr reeeerrrorrrrrrrerrerrrr bt rrrrrrrrrrrrrnd
GCACGTAGTTAGCCGTGGCTTTCT-GGTTAGGTACCGTCAAGGTGCCAGCTTATTCARACT

AACCCTTGTTCTT S71

BRI RERR AR
AGCACTTGTTCTT 396

60
1308
120
1248
180
1188
240
1128
300
1068
360
1008
420
948
480
888
540

B28
€00

768
660
708
720
648
780
588
840
528
899
468
958

409
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31l Query_111989

:FBMillus thuringiensis strain DD287 165 ribosomal RNA gene, partial sequence
! 4 bacteria | 2 leaves

Bacillus mycoides strain 219298, complete genome

Bacillus sp. eg1 165 ribosomal RNA pene, partial sequence
¥ ‘Bacil lus mycoides strain 6462 165 ribosomal RNA gene, partial sequence
Baillus sp. CSS-7 165 ribosomal RNA gene, panial sequence
Bacillus samanii strain C1 165 ribosomal RNA pene, partial sequence
Bacillus pseudomycoides strain R1543 165 ribosomal RNA gene, partial sequence
Bacillus sp. YXA3-49 165 ribosomal RNA gene, partial sequence
Bagillus sp, 4828 16S ribosomal RNA gene, partial sequence
Bacillus pseudomycoides strain XZPGS4 168 ribosomal RNA gene, partial sequence
firmicutes | 5 leaves
Bacillus sp. SE8 168 ribosomal RNA gene, partial sequence
Bacillus pseudomycoides strain A1-R33 168 ribosomal RNA gene, partial sequence
Bacillus pseudomycoides strain IN72 168 ribosomal RNA pene, partial sequence
Bacillus gaemokensis strain ASR-14 168 ribosomal RNA gene, partial sequence
Bacillus sp. ZIZR5 168 ribosomal RNA gene, partial sequence
Bacillus mycoides strain IHB B 6544 165 ribosomal RNA gene, partial sequence
Bacillus pseudomycoides pene for 168 rRNA, partial sequence, strain: GMA 158
Bacterium NLAE-zI-P444 168 ribosomal RNA gene, partial sequence
Bacterium FIAT-13831 165 ribosomal RNA gene, partial sequence
Bacterium MCF45(2011) 168 ribosomal RNA gene, partial sequence
9 firmicutes | 2 leaves

“fwmicutci | 71 leaves

6. 8886
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Bacillus licheniformis DQ071560.1

Bacillus licheniformis strain MKU 1 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|DQ0O71560.1] Length: 1430 Number of Matches: 1

Range 1: 425 to 1393 GenBank Graphics Next Match Previous Match

S5core

1694 bits(1878)

Expect Identities Gaps Strand
0.0 957/969(99%) 0/969(0%) Plus/Minus

Query
Sbijct
Query
Sbjct
Query
Shjct
guery
Sbhjct
Query
Shict
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query

Sbijct

Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query

Sbijct

1

1393

6l

1333

121

1273

181

1213

241

1153

201

1093

261

1033

421

973

481

913
541

853

601

661

733

721

673

781

613

841

553

501

561

433

TTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCG

trrrrerrrrrreererereererrrrrrrrrrrrreererr e rrrrrrrrrrrred
TTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCG

GCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGA

terrrrrrerrrrrreeeerrrrrrrrrrrrrrr et e e et rrrrrrrrrrnd
GCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGA

TCCGAACTGAGARACAGATTTGTGGGATTEGGCTTAGCCTCGCGGCTTCGCTGCCCTTTGTT

cerrrrrrerrrrrrereerrrrrrrrrrrrrrr et et rrrrrrrrrrd
TCCGAACTGAGAACAGATTTGTGGGATTGGCTTAGCCTCGCGGC TTCGCTGCCCTTTGTT

TGCCCATTGTAGCA GTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATC
IIIIIIII]]]]IIIIIIIIIII|IIII]]]]IIIIIIIIIIII|III]]]]IIIIIIII
GCCCAT TGTAGCCCAGGTCATARGGGGCATGATGATTTGACGTCATC
CCCACCTTC TCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCA
IIIIIIII]]]]IIIIIIIIIII|IIII]]]]IIIIIIIIIIII|III]]]]IIIIIIII
CACCTT CACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCA

ACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTG

terrrrrrrrrrrrree ettt ettt e et
ACTAAGATCAAGGGTTGCGCTCGTTGCGEGACTTAACCCAACATCTCACGACACGAGCTG

ACGACAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGGAAGCCCTATCTCTAGGGTT

trerrerrrrrreerrrereererrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrnd
ACGACAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGGAAGCCCTATCTCTAGGGTT

GTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAMACCACATGCT

trrrrrrrrrrrrerrrereererrrrrrrrrrrrreererrrrrrrrrrrrrrrrrrnd
GTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAMACCACATGCT

CCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCC

trrrrerrrrrrrerrrereererrrrrrrrrrrrreerrrrrrrrrrrrrrrrrrrrnd
CCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCC

CAGGCGGAGTGCTTAATGCGTTTGCTGCAGCACTAAAGGGCGGAAACCCTCTAACACTTA

crrrrrrrrrrrrrreerrreer et e e e e e e et et
CAGGCGGAGTGCTTAATGCGTTTGCTGCAGCACTARAGGGCGGARACCCTCTARCACTTA

GCACTCATCG CGGCGTGGACTACCAGGGTATCTAATCCTGTTCGC

||||I||I]]]]IIIIIIIII|I||I|I]]]]IIIIIII|IIIIIII|]]]]IIIIII||
GCACTCATC GTGGACTACCAG TAATCCTGTTC

TCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACA

I|I|I|I|]]]]IIIIIIIIIIIIIII|]]]]IIIIIIIIIIIIIIII]]]]IIIIIIII
TCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACA

TCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCC

|I|I|I|I]]]]IIIIII||I|I|III|]]]]IIIIII|||||III|I]]]]IIIIII||
TCTCTACGCA CACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCC

CCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCAAACTTAARARARCC

trerrrrrrerrerrrereererrrrrrrrrrrrrerrererrrrrrrrrrrrrrrrrn
CCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCAAACTTAARARARCC

GCCTGCGCGCGCTTTACCCCCAATAATTCCCGGAAACCCTTGCCACCTACGTATTACCGC

crrrrrrrrrrrrrrer o reeererrrrrr oo rrr et
GCCTGCGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGC

GGCTGCTGGGACGTAATTAGCCGEGGCTTTCTGGTTAGGTACCGTCAAGGAACCCCCCTA

ceerrrrrrorrerr o rrrreer trrrrrrrrrrr e et r et rer rrrtl
GGCTGCTGECACGTAGTTAGCCGTGECTTTCTGGTTAGGTACCGTCAAGGTACCGCCCTA

TTCAARAAGG 969

IR
TTCGRACGG 425

60

1334

120

1274

180

1214

240

1154

300

1094

360

1034

420

974

480

914

540

854
600

794

660

734

720

674

780

614

840

554

900

494

960

434
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9 lcl|Query_7931

6.881

8,081

1 i | 4 leaves
: \

* Bacillus sp. JR48 165 ribosomal RNA gene, partial sequence

J:Bucillm licheniformis strain AT6 16S ribosomal RNA gene, partial sequence
T 2

. |
T—ﬁ‘: [ fimicutes | 3 leaves

leaves

Bacillus

== firmicutes | 4 leaves
1t Bacillus licheniformis strain TS_08 165 ribosoral RNA pene, partial sequence
Bacillus licheniformis strain RSA2T 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain LTW7 165 ribosomal RNA gene, pantial sequence
Bacillus licheniformis strain BL-{9, complete genome
Bacillus licheniformis strain BS 10 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain [P_WH2 168 ribosomal RNA gene, partial sequence
Bacillus sp. BAB-4802 165 ribosomal RNA gene, partial sequence
Bacillus sp. BAB-4811 168 ribosomal RNA gene, partial sequence
Bacillus sp. BAB-4814 165 ribosomal RNA gene, partial sequence
Bacillus sp. SWCR1/8X50_7 partial 168 rRNA gene, isolate SWCRI/8X50_7
Bacillus licheniformis strain Nam2-5 16S ribosomal RNA pene, partial sequence
Bacillus licheniformis strain GPI2 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain VTM2R67 168 ribosomal RNA gene, partial sequence
Bacillus sonorensis strain ZJY-908 165 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain SANN9 168 ribosomal RNA gene, partial sequence
Bacillus sp. RKNM-0105 partial 165 rRNA gene, isolate RKNM-0105
Bacillus sp. BAB-5095 165 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain Q63 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain KPO30r 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain KPOS6r 165 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain KPOB1r 168 ribosomal RNA gene, partial sequence
Bacillus sp. KPO97r 168 ribosomal RNA gene, partial sequence
¢ Bacillus sp. KP129r 165 ribosonial RNA gene, partial sequence

Bacillus licheniformis WX-02 genome

Bacillus licheniformis partial 165 rRNA gene, strain IRQBAS19

Bacillus sp. BAB-3495 168 ribosomal RNA gene, partial sequence
4 Bacillus licheniformis strain NJ3 16S ribosomal RNA gene, partial sequence
Bacillus licheniformis strain NJ4 168 ribosomal RNA gene, partial sequence

Bacillus licheniformis partial 165 rRNA gene, strain IRQBAS20

Bagcillus licheniformis strain KART6 168 tibosomal RNA gene, complete sequence
Bacillus sp. KP138r 168 ribosomal RNA gene, partial sequence

Bacillus licheniformis strain KP120r 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain KPO91r 168 ribosomal RNA gene, partial sequence
Bacillus sp. KPO37r 168 ribosomal RNA gene, partial sequence

Bacillus sp. KPO33r 165 ribosomal RNA gene, partial sequence

Bacillus sp. BAB-5141 168 ribosomal RNA gene, pantial sequence
Bacillus sp. BAB-5080 165 ribosomal RNA gene, pantial sequence
Bacillus licheniformis strain Y-1 168 ribosomal RNA gene, partial sequence
Bacillus licheniformis &rain SANNT 168 ribosomal RNA gene, partial sequence
Bacillus sp. BAB-5112 165 ribosomal RNA gene, pantial sequence
Bacillus licheniformis strain KRB 165 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain Nam2-7 168 ribosomal RNA pene, partial sequence
' Bacillus licheniformis strain OALB2 165 ribosomal RNA gene, partial sequence
Y Bacterium YC-LKJ78 168 ribosomal RNA gene, partial sequence

firmicutes | 10 keaves

Bacterium ARD1S 16S ribosomal RNA gene, partial sequence

firmicutes | 26 leaves
“Bacillus licheniformis strain C1-5-8 165 ribosomal RNA gene, partial sequence

is strain AS12 168 ribosomal RNA gene, partial sequence

Bacillus licheniformis strain [HBB 11006 165 ribosomal RNA gene, partial sequence

Bacillus licheniformis strain IEHR-BCMS 165 ribosomal RNA gene, partal sequence
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Bacillus subtilis KF220577.1

Bacillus subtilis strain YLB-P1 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KF220577.1| Length: 1050 Number of Matches: 1

Range 1: 51 to 1025 GenBank Graphics Maxt Match Previous Match

Score

1653 bits(1832)

Expect Identities Gaps Strand
0.0 955/975(928%) 5/975(0%) Plus/Plus

Query
Skhijct
Query
Skhijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
sShjct
Query
Sbhjct
Query
sSbijct
Query
sShjct
Query
Sbijct
Query
Shijct
Query

Shjct

1

51

61

111

121

171

181

231

241

291

301

351

361

411

421

471

481

531

541

591

601

651

661

711

721

771

781

831

841

891

899

551

957

1011

CTGATGTTAGCGGCGEGGACGGEGETGAGTAACACGTGGGETAACCTGCCTGTAAGACTGGGATA

trrrrrrrrrrererererrrerrrrrrrrrrr et ettt et
CTGATGTTAGCGGLGGACGEGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATA

ACTCCGGGAAACCGGGGECTAATACCGGATGGTTGTTTGAACCGCATGGTTCARACATAAR

trrrrrrrrrrererererererrrrrrrrrrr et et e e
ACTCCGGGARACCGGEECTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATARR

AGGTGGCTTYGGCTACCACTTACAGATGGACCCGCEGGECGCATTAGCTAGTTGGT GAGGTA

terrerrrr orreereerr et rrr e rrr et e et
AGGTGGCTTCGGCTACCACT TACAGATGGACCCGCGGCGCATTAGCTAGT TGGTGAGGTA

ACGGCTCACCAAGGCARACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGEGAC

terrerrrrrrreereerrerrr et rrrrrrrrr e e et
ACGGCTCACCAAGGCARCGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGAC

TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAR

IIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIIIIIIIIIIII]]]]IIIIIIH
TGAGACACG CAGRC TACGGGAGGCAGCAGTAGGGAATCTTCCGCARTGGACGAR

AGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGT

terrerrrrrrreereerr e ettt rrr e et er et e
AGTCTGACGGAGCARCGCCGCGTGAGTGATSARGGTTTTCGGATCGTARAGCTCTGTTGT

TAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGARRAGC

terrerrrrrrreereerrerr et et rrrrrrrrr e et rr e rrrrnnd
TAGGGAAGAACAAGTACCGTTCGRAATAGGGCGGTACCTTGACGGTACCTARCCAGRAAGC

CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT

terrerrrrrrreereerrerrrrrrrrrrrrrrrrr e et
CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT

TATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGECTCA

terrerrrrrrreereerr ettt rrrrrrrr et e et
TATTGGGCGTARAGGGCTCGCAGGCGGTTTCTTARGTCTGATGTGAAAGCCCCCGGCTCA

ACCGGEGGAGGGTCATTGEGAAACTGGEGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCA

trrrrrrrrrrrrrrereerrrrerrrrrrrrerrrrer et rrrrrrrrend
ACCCGCGCASGGTCATTGCAARACTGCGGAACTTCGACTCCAGARGAGCAGAGTGGARATTCCA

CGTGTAGCGGTGARAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG

trrerrerrerrrreerereererrrrrrrrrrrrrrer ettt rrrrrr e
CGTGTAGCGGTGARATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG

GTCTGTAACTGACGCTGAGGAGCGAMAAGCGTGGGGAGCGAACAGCGATTAGATACCCTGGT

trrerrerrerrrreerereerrrrrrrrrrrrrrrrer ettt rrrrrrrrrrrrnd
GTCTGTAACTGACGCTGAGCAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGT

AGTCCACGCCGTARACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCA

trrerrerrerrrreererrerrrrrrrrrrrrrrrrer ettt rrrrrrrrrrrind
AGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCA

GCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCARAGGEAAT

trrerrerrerrrreerereerrrrrrrrrrrrrrrrer ettt rrrrrrrrrrrrnd
GCTAACGCATTARGCACTCCGCCTGGEGAGTACGGTCGCAAGACTGARACT CARAGGAAT

TCACGGGGGCCCGCACAAGCGEEGEGGAGCATGTGATTT - ATTCGAAGC-ACGCGAARACCT

Lorrrrrrrrrrrrreereeer rerrrrrrrrorer o rrrerrrrrorrrrrrr
TGACGEGGECCCGCACARGCGETGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGACCT

TACCA-GTCTTGACTTCCTCTGAGATCCTaaaaaaaGGACGTCCCCTTC-GGGCARARGE

terer rrrerrrr orrereerr o rrrrrr o rrrrrrerrrrrrr o rrer ol
TACCAGGTCTTGACATCCTCTGACATCCTAGAGATAGGACGTCCCCTTCGGGGCCAAGTG

ACAG-GGGGGATGGT 970

Ferr e il
ACAGTGSGTGCATGGT 1025
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aIcl|Query_115267

‘ﬂﬂx‘illus sp. ABBI16 165 ribosomal RNA gene, partial sequence

@.e01

1 [
-

9 Bacillus sp. SSKSD11 168 ribosomal RNA gene, partial sequence

= firmicutes | 3 leaves

 Bacillus subtilis strain AB-61 16S ribosomal RNA gene, partial sequence

7 Uncultured Bacillus sp. clone PU_I2 168 ribosomal RNA gene, partial sequence

Bacillus subtilis gene for 165 rRNA, partial sequence, strain: BS62

= Bacillus subtilis strain 1208-2 168 ribosomal RNA gene, partial sequence

Bacillus subtilis strain CH14 165 ribosomal RNA gene, partial sequence

Bacillus sp. PS2 16S ribosormal RNA pene, partial sequence

© Bacillus sp. L5-036 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain CH16 168 ribosomal RNA gene, partial sequence

Bacillus subtilis strain IC3 168 ribosomal RNA gene, partial sequence

Bacillus subtilis strain Bp-1 168 ribosomal RNA, partial sequence

Bacillus sp. ZLXH-2 168 ribosomal RNA gene, partial sequence

Bacillus sp. ZLXH-6 168 ribosomal RNA gene, partial sequence

Bacillus subtilis strain VITCAJI 165 ribosomal RNA gene, partial sequence

Bacterium YC-LK-LKJ45 168 ribosomal RNA gene, partial sequence

Bacillus sp. CEB332.1 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain W6 165 ribosomal RNA pene, partial sequence

Bacillus subtilis subsp, inaquosorum strain B373 168 ribosomal RNA gene, partial sequence

Bacillus subtilis subsp. inaquosorum strain MRS3 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain DBTI3 165 ribosomal RNA gene, partial sequence

& Bacillus subtilis strain F-24 168 ribosomal RNA gene, pariial sequence

Bacillus subtilis strain AB-83 16S ribosomal RNA gene, partial sequence

Bacillus tequilensis strain PUFSTbO03 165 ribosomal RNA gene, partial sequence

Bacillus sp, 97(2015) 168 ribosoral RNA gene, partial sequence

© Bacillus subtilis strain ZGP-Bsu.48 1685 ribosomal RNA gene, partial sequence

Bacillus subtilis sirain SRCF17 168 ribosomal RNA gene, partial sequence

Bacillus sp. KSRH34 partial 168 rRNA gene, strain KSRH34

i3 Bacillus vallismortis strain DDOOT 16S ribosomal RNA gene, partial sequence

Bacillus sp. BAB-4886 165 ribosomal RNA gene, partial sequence

Bacillus sp. BAB-5142 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain F-36 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain F-20 165 ribosomal RNA gene, partial sequence

Bacillus sp. USMSS5 165 ribosomal RNA gene, partial sequence

Bacillus subtilis subsp. inaquosorum sirain B313 165 ribosomal RNA gene, partial sequence

Bacillus sp. JES1 16S ribosomal RNA gene, partial sequence

# Bacillus subtilis subsp, subtilis strain DSM 10 165 ribosomal RNA gene, partial sequence

2 Bacterium YC-LK-LKJ 121 16S ribosomal RNA gene, partial sequence

= Bacterium YC-LK-LK143 16S ribosomal RNA pene, partial sequence
firmicutes | 6 leaves
Bacillus subtilis strain D1 165 ribosomal RNA gene, partial sequence
Bacillus subtilis strain DD156 1658 ribosomal RNA gene, partial sequence
Bacillus sp. CanL-1 165 ribosomal RNA gene, partial sequence
Bacillus subtilis strain WMA-LM 15 165 ribosomal RNA gene, partial sequence
Bacillus subtilis strain F-27 165 ribosomal RNA gene, partial sequence
Bacillus subtilis strain BKDS 1 168 ribosomal RNA gene, partial sequence
Bacillus subtilis subsp, inaquosorum strain MRS11 165 ribosomal RNA gene, partial sequence

# Bacillus subtilis subsp. inaquosorum strain B381 168 ribosomal RNA gene, partial sequence

Bacillus sp. VRT4 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain SANN3 165 ribosomal RNA gene, partial sequence

Bacterium YC-LK-LKJ44 168 ribosomal RNA pene, partial sequence

Bacterium Y2 168 ribosomal RNA gene, partial sequence

firmicutes | & leaves

Bacillus subtilis strain S6CF30 168 ribosomal RNA gene, partial sequence
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7-The phylogenetic analysis of bacteria isolated from sole of shoes samples

Echireshia coli LN558643.1

Escherichia coli partial 16S rRNA gene, isolate RS1
Sequence ID: emb|L N558643 1] Length: 1484 Number of Matches: 1

Range 1: 87 to 1069 GenBank Graphics

Score

1710 bits(1896)

Expect Identities Gaps Strand
0.0 972/983(99%) 5/983(0%) Plus/Plus
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AACCCACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGTGG

terrrrerrrrrrerereerrrer et rrrrrrrrer ettt
AACCCACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGARACGTATTCACCGTGG

CATTCTGATCCACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAAT

terrrrerrrrrrerereerrrerrrrrrrrrrrrrer et
CATTCTGATCCACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAAT

CCGGACTACGACGCACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTAT

frrrrrrrrerrerrerrrrrrrrrrrrrrrrrrrrrrr e ety rrrrrrrend
CCGGACTACGACGCACTTTATGAGGTCCECTTGCTCTCGCGAGETCECTTCTCTTTGTAT

GCGCCATTGTAGCACGTGTGTAGCCCTGGTCGTAAGGGCCATGATGACTTGACGTCATCC

terrrrerrrerrerereerrrer et rrrrrrrrrrer ettt
GCGCCATTGTAGCACGTGTGTAGCCCTGGTCGTAAGGGCCATGATGACTTGACGTCATCC

CCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCGGACCGCTGGCA

terrrrerrrrrrerereerrrer et rrrrrrrrrrer et et e
CCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGT TCCCGGCCGGACCGCTGGCA

ACAAAGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTG

terrrrerrrerrerereerrrer ettt rrrrrrrrer et
ACRAAGGATAAGGGTTGCGCTCGTTGCGEGACTTAACCCARCATTTCACRACACGAGCTG

ACGACAGCCATGCAGCACCTGTCTCACAGTTCCCGAAGGCACCAATCCATCTCTGGARARAG

terrrrerrrrrrerereerrrer et rrrrrrrrrrer ettt
ACGACAGCCATGCAGCACCTGTCTCACAGTTCCCGARGGCACCAATCCATCTCTGGAARG

TTCTGTGGATGTCAAGACCAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCT

frrrrrrrrerrerrerrrrrrrrrrrrrrrrrrrrrrr e ety rrrrrrrend
TTCTGTGCATSTCARGACCAGCTAASGTTCTTCGCCTTGCATCCAATTARACCACATGCT

CCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGECCETACTCCC

terrrrerrrerrerereerrrer et rrrrrrrrrrer ettt rrrrren
CCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCC

CAGGCGGTCGACTTARACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCRAAG

trrrrrrrrrrrrererrrererrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrend
CAGGCGGTCGACTTARACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCRAAG

TCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTT

trrrrrrrrrrrerreeerrrerrrrrrrrrrrrrrrrr et rrrrrrrrrnd
TCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTT

CGCACCTGAGCGTCAGTCTTCGTCCAGGGGEGCCECCTTCGCCACCGEGTATTCCTCCAGAT

trrrrrrrrrrrrrreererrrrrrrrrrrrrrrrr et et rrrrrrrnl
CGCACCTGAGCGTCAGTCTTCGTCCAGGEGEECCECCTTCGCCACCGGTATTCCTCCAGAT

CTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACGAGACTCAAGCTTGC

trrrrrrrrrrrrereerrrererrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrend
CTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACGAGACTCAAGCTTGC

CAGTATCAGATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCTGACTTARACARARCCG

trrrrrrrrrrrerrreeerreerrrrrrrrrrrrrrrrr et rrrrrrrrrrend
CAGTATCAGATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCTGACT TAACARACCG

CCTGCGTGCGCTTTACGCCCAGTAATTCCGATTARACGCTTGC—CCCTCCEGTATTACCGECG

trrrrrrrrrrrrrreererrrrerrrrrrrrrrrerrrrrr rrrrrrrrrrrrrrrnl
CCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCG

GCTGCTGGCACGGAATTAGCCEGEEGCTTC - TCTGGGEGTAACGTCAATGAAC-ARGETAT

trrrerrrrrrrrrorerrererorrrrrorrrrorerrerrerrerrrrrrrr o rrrrrnd
GCTGCTGGCACGGAGTTAGCCEETGCTTCTTCTGCGGGTAACGTCAATGAACRAARGETAT

TA-—CTTACTCCCTTCcCcCocoCCoCC 978

Il L rrrrrnnt [N
TAACTTTACTCCCTTCCTTCCCC 1069
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|o.6aes

0.0008

Escherichia coli strain MAC 3 16S ribosomal RNA gene, partial sequence
¥ Escherichia coli strain XJALT-127-1YF3 165 ribosomal RNA gene, partial sequence
Dmlmlm coli strain KLUDI 168 ribosomal RNA gene, partial sequence
“ enterobacteria | 2 leaves
4 E(dlcru.lua coli APEC O78, complete genome
¥ Escherichia coli O157:H7 sir. Sakai strain Sakai 165 ribosomal RNA, complete sequence
¥ Shigella sonnei Ss46 strain Ss46 165 ribosomal RNA, complete sequence
 Escherichia sp. 26N 168 ribosomal RNA gene, partial sequence
< enterobacteria | 11 leaves
¥ Escherichia coli strain BAB-538 165 ribosomal RNA gene, pantial sequence
« Escherichia sp. XJ134-1212-NF2 168 iibosomal RNA gene, partial sequence
Escherichia coli 0157:H7 str. §517, complete genome
4 Shigella flexneri strain HASOBS 165 ribasomal RNA gene, pantial sequence
< Escherichia coli 0157:H7 str. EDL933, complete genome
IShigella sonnei strain PS 69 168 ribosomal RNA gene, partial sequence
¥ Escherichia sp. UIWRF 1299 16S ribosomal RNA gene, partial sequence
I Escherichia sp. UIWRF 1140 168 ribosomal RNA gene, partial sequence
“ Escherichia sp. UIWRF 1138 16S ribosomal RNA gene, partial sequence
{Escherichia sp. UIWRF0963 168 ribosomal RNA gene, parial sequence
¥ Escherichia coli PCN061, complete genome
9 Escherichia coli PCNO33, complete genome
¥ Escherichia coli strain CFSAN029787, complete genome
3 Escherichia coli strain C135, complete genome
¥ Uncultured Escherichia sp. clone RL-9 168 ribosomal RNA gene, partial sequence
# Escherichia coli strain BL21 (TaKaRa), complele genome
3 Escherichia coli strain C43(DE3), complete genome

4 Uncultured organism clone ELUM43-T225-S-NIPCRAMgANa_000098 small subunit ribosomal RNA gene, partial sequence

)

 Escherichia coli partial 165 RNA gene, isolate RS1

2 Escherichia sp. UIWRF0339 168 ribosomal RNA gene, partial sequence
¥ Escherichia sp. U'WRF0398 16S ribosomal RNA gene, partial sequence
9 Escherichia sp. UTWRF0413 168 ribosomal RNA gene, partial sequence
2 Escherichia sp. UIWRF0464 165 ribosomal RNA gene, partial sequence
+ Eschierichia sp. UIWRF0682 168 ribosomal RNA gene, pariial sequence
 Escherichia sp. UIWRF0S22 168 ribosomal RNA gene, partial sequence
¥ Escherichia sp. UIWRF0606 168 ribosomal RNA gene, partial sequence
9 Escherichia sp. UIWRF0837 16 ribosomal RNA gene, partial sequence
¥ Escherichia sp. UI'WRF(921 16S ribosomal RNA gene, pantial sequence
< Escherichia sp. UIWRF0926 16S ribosomal RNA gene, pantial sequence
© Escherichia sp. UIWRF0927 168 ribosomal RNA gene, partial sequence
 Escherichia sp. UIWRF0934 16S ribosomal RNA gene, partial sequence
3 ichia sp. UIWRFU945 168 ribosonial RNA genie, partial sequence
 Escherichia sp. UTWRFU946 165 ribosomal RNA gene, partial sequence
¥ Escherichia sp. UIWRF0399 16S ribosomal RNA gene, partial sequence
+ Stirgeéina sonnei strdth FS'17 168 ribdsOitar RNA' geé. partidl sequence
.: Eschenchm coli ACNOO1, complete genome
-+ Escherichia coli strain FM 37 16S ribosomal RNA gene, partial sequence
»7 Escherichia coli strain OZK 1 16S ribosomal RNA gene, partial sequence
Bchenchm sp. S488 168 ribosomal RNA gene, partial sequence

Jllschersclm sp. $53 16S ribosomal RNA gene, partial sequence

V)Eschenchu coli genome assembly FHI9S, scaffold scaffold-29_contig-2.0_1_485219_[organism: Escherichia

f Escherichia coli genome assembly FHI6S, scaffold scaffold-26, conllg~0 87’05 868516_[organism: Escherichia
444658 _[organism: Escherichia

3 Escherichia coli genome assembly FHITS, scaffold scaffold-26_contig-0.1_1028_1316609_[organism: Escherichia
7 Escherichia coli genome assembly FHIT9, scaffold scaffold-12 conng 17.0_1 37303 _lorganism: Escherichia
73931_[organism: Escherichia
44654 _238240_[organism: Escherichia
143201 875885 _[organism: Escherichia

1 Escherichia coli genome assembly FHITS, scaffold scaffold-22_contig-4,

Lschcrsclm coli genome assembly FHISY, scaffold scaffold-18_contig

Escherichia coli genome assembly FHI92, scaffold scaffold-16_contig-8.
1 Escherichia coli genome assembly FHI97, scaffold scaffold-46_contig-0.4_
+ Shigella sonnei strain RS 16S ribosomal RNA gene, partial sequence
Escherichia coli strain R9 168 ribosomal RNA gene, partial sequence
Bacterium EM-2014-18 genomic DNA containing 16S-23S intergenic spacer region, isolate 18
Bacterium EM-2014-19 genomic DNA containing 16S-238 intergenic spacer region, isolate 19
Bacterium EM-2014-20 genomic DNA containing 16S-23S intergenic spacer region, isolate 20
Bacterium EM-2014-30 genomic DNA containing 165-23S intergenic spacer region, isolate 30
Bacterium EM-2014-41 genomic DNA containing 16S-238 intergenic spacer region, isolate 41
Bacterium EM-2014-44 genomic DNA containing 16S-23S intergenic spacer region, isolate 44
Bacterium EM-2014-48 genomic DNA containing 16S-23S intergenic spacer region, isolate 48
Bacterium EM-2014-70 Lenomxc DNA containing 16S-23S intergenic spacer mgmn. isolate 70
Bacterium EM-2014-76 genomw DNA containing 16S-23S intergenic spacer regum. isolate 76
Bacterium EM-2014-112 genomic DNA containing 16S-23S intergenic spacer region, isolate 112
Bacterium EM-2014-114 genomic DNA containing 16S-23S intergenic spacer region, isolate 114
Bacterium EM-2014-121 genomic DNA containing 16S-23S intergenic spacer region, isolate 121
Bacterium EM-2014-125 genomic DNA containing 16S-23S intergenic spacer region, isolate 125
Bacterium EM-2014-132 genomic DNA containing 16S-23S intergenic spacer region, isolate 132
Bacterium EM-2014-134 genomic DNA containing 16S-23S intergenic spacer region, isolate 134
Bacterium EM-2014-144 genomic DNA containing 16S-23S intergenic spacer region, isolate 144
Bacterium EM-2014-153 genomic DNA containing 16S-23S intergenic spacer region, isolate 153
Bacterium EM-2014-165 genomic DNA containing 16S-23S intergenic spacer region, isolate 165
Bacterium EM-2014-166 genomic DNA containing 16S-23S intergenic spacer region, isolate 166
Bacterium EM-2014-181 genomic DNA containing 16S-23S intergenic spacer region, isolate 181

Bacterium EM-2014-183 genomic DNA containing 16S-23S intergenic spacer region, isolate 183

“ icmm)baclem | 8 leaves
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Brevibacillus borstelensis KT239000.1

Brevibacillus borstelensis strain HMR 16 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KT239000.1] Length: 1408 Number of Matches: 1

Range 1: 46 to 1030 GenBank Graphics

Score

1676 bits(1858)

Expect Identities Gaps Strand
0.0 966/985(98%) 4/985(0%) Plus/Plus
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GAGTAACACGTAGGCAACCTGCCCGTAAGCTCGGGATAACATGGGGARACTCATGCTAAT

trererrrrrrrerererrererrrrrrrrrrrrrrer et et r e
GAGTAACACGTAGGCAACCTGCCCGTAAGCTCGGGATARCATGGGGARACTCATGCTAAT

ACCGGATAGGGTCTTCTCTCGCATGAGAGGAGACGGARMGGTGGCGCARAGCTACCACTTA

trrrrrrrrrrrrrrrerrerrrr e et rr e et e
ACCGGATAGGGTCTTCTCTCGCATGAGAGGAGACGGRARAGETGGCGCAAGCTACCACTTA

CGGATGGGCCTG CATTAGCTAGTTGGTGGGGTAACGGCCTACCARAGGCGACGATG

IIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIII\IIIIIIIIIIIIIIII
CGGATGGGCCTG ATTAGCTAGTTGGTGEGGTARCGGCCTACCAAGGCGACGATG

CGTAGCCGACCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTA

trrrrrrrrrrrrrrrerrerrrr e et e et e e
CGTAGCCGACCTGAGAGGGTGACCCGGCCACACTGGCGACTGAGACACGGCCCAGACTCCTA

CGGGAGGCAGCAGTAGGGAATTTTCCACAATGGACGARAGTCTGATGGAGCARCGCCGCG

IIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIII\IIIIIIIIIIIIIIII
GGGAGGCAGCAGTAGGGAATTTTCCACAATGGACGARAGTCTGATGGAGCARCGCCGCG

TGAACGATGAAGGTCTTCGGATTGTAAAGTTCTGTTGTCAGAGACGAACAAGTACCGTTC

trrrrrrrrrrrrrrrrrrerrrr e et rr e e et e e
TGAACGATGAAGGTCTTCGGATTGTARAGTTCTGTTGTCAGAGACGAACARGTACCGTTC

GAACAGGGCGGTACCTTGACGGTACCTGACGAGARAGCCACGGCTAACTACGTGCCAGCA

trrrrrerrrrrrreerrerrr et e et et e
GAACAGGGCGGTACCTTGACGGTACCTGACGAGRARGCCACGGCTAACTACGTGCCAGCA

GCCGCGGETAATACGTAGETGGCAAGCGTTGTCCGGAATTATTGGGEGCGTARAGCGCGCGCA

trrrrrerrrrrrrrerrerrr ettt et e et e e e
GCCGCGGTAATACGTAGGTGGCARGCGTTGTCCGGRATTATTGGGCGTARAAGCGCGCGCA

GGCGGCTATGTAAGTCTGGTGTTARAAGCCCEGEGCTCAACCCCGGTTCGCATCGGAARACT

crrrrrrrrrrrerrrrrrerrrr e et rr e et e e et
GGCGGCTATGTARGTCTGETGTTARAGCCCGGGGCTCARCCCCGGTTCGCATCGGAAACT

GTGTAGCTTGAGTGCAGRAAGAGGAAAGCGGTATTCCACGTGTAGCGGTGAAATGCGTAGA

trrrrrrrrrrrerrrrrereerrrrrrrrrrr et e e e
GTGTAGCTTGAGTGCAGRAGAGGARAGCGGTATTCCACGTGTAGCGGTGARATGCGTAGA

GATGTGGAGGAACACCAGTGGCGAAGGCGGCTTTCTGGTCTGTARCTGACGCTGAGGCGC

trrrrrrrrrrrerrrrrereerrrrrrrrrrr et e e e e
GATGTGGAGGAACACCAGTGCCGAAGGCGGCTTTCTGGTCTCTAACTGACGCTGAGGLGET

GAAAGCGTGGGEAGCARARCAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGAGT

trrrrrrrrrrrererrreeeerrrrrrrrrrr et e e e
GAAAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGAGT

GCTAGGTGTTGGGEGETTTCAATACCCTCAGTGCCGCAGCTAACGCAATAAGCACTCCGCC

trrerrrrrerrrerrrerrerrr et r e rrerr et ettt
GCTAGGTGTTGGGEGTTTCAATACCCTCAGT GCCGCAGCTARCGCAATAAGCACTCCGCT

TGEGGAGTACGCTCGCARAGAGTGAAACTCARMAGGATTTGACGGGGGCCCGCACAAGCGG—

trrrrrrrrrrrererrreeeerrrrrrrrrrrr e rerrr e
TGGGGAGTACGCTCGCARAGAGTGARACTCARAGGAATTGACGGEGGGCCCGCACAAGCEET

GGAGCATGTGGTTTAATTCARAAGCRAACGCGAARRACCTTACCA-GTCTTGACATCCCGCT

trrrrrrrrrrrererrrr rerrrerrerrr rrerrrreer rrrr e e
GGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCCGECT

GACCGTCCTaaaaaaaGGECTTCCCTTC- GEGCAGCGEE-GACTTUUUTUgCATGETTGTC

crerrrrrrr rorreerreerrerrr o rerrreerr o rer e e rrrrr e
GACCGTCCTAGAGATAGGGCTTCCCTTCGGGECAGCGETGACAGGTGGTGCATGGTTGTC

GTCCCCTCGGGTCOOGRARATCTGGE 981

Pt rrer e reer 1l
GTCAGCTCGTGTCGTGAGATGTTGG 1030
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8.8a2

= Brevibacillus sp. DB 14566 165 rib 1 RNA gene, panial sequence
'-’lllu'lhx'lllnssp_ K12 partial 165 rRNA gene, strain K12
“3 Brevibacillus sp. R-31301 partial 165 rRNA pene, sirain R-31301

0 -)Blrvllnnl.lussp FBINL16S ribosomsal RNA gene, partial sequence

snmnKBSS 165 RNA pene, p:nulscqucnre

Bacterium KB37 165 ribosomal RNA gcn: partial sequence
Brevibacillus panacibumi sirain C17 165 ribosomal RNA gene, panial sequence

J Brevibacillus borsiclensis strain LAMA 1184 165 ribosomal RNA gene, pantial sequence
# Bacterium enrichment culiure clone JH-2 165 ribosomal RNA gene, partial sequence
= firmicutes | 2 leaves

“ Brevibacillus borstekensis strain T7 165 ribosomal RNA gene, pantial sequence

Lo firmicutes | 2 leaves

A firmicutes | 2 leaves
| |a lococcus thedochrous strain CC14 165 ribosomal RNA gene, partial sequence
= firmicutes | 2 leaves
! Brevibacillus sp. 5164 pene for 165 ribosomal RNA, pantial sequence
Bacdl.ﬂu baclcnum TMU33 165 ribosomal RNA gene, partial sequence
lensis strain 83 165 rib 1 RNA gene, panial sequence
\‘Bmibu:ﬂlus borsiclensis strain 1CKAY 168 ribosomal RNA gene, partial sequence
3 firmicutes | 2 leaves
firmicutes | 4 kaves
Brevibacillus borstelensis strain BPS 165 ribosomal RNA gene, partial sequence
o firmicutes | 4 keaves
 Brevibacillus borstelensis strain GIGANI 165 ribosomal RNA gene, partial sequence
o firmicutes | 4 keaves
+ Brevibacillus borstelensis strain XINKY-10-2YF2 168 ribosomal RNA gene, partial sequence
+ Brevibacillus borstelensis strain SRDThI 168 ribosomal RNA gene, partial sequence
4 Brevibacillus borsielensis strain tmu 30 168 ribosomal RNA gene, partial sequence
el firmicutes | 3 leaves

“i Brevibacillus sp. AK-P2 165 ribosomal RNA gene. pantial sequence

b
§

*l‘nmcuml"leaves

ibacillus sp. ES-SL-3 165 rib. | RNA pene, partial sequence

< Brevibacillus borsielensis strain IPHEOL 165

RNA gene,

= Brevi train cif; _chplleS RNA gene, partial sequence
3T ibacillus sp. ODC-8 168 riby 1 RNA gene, pantial sequence
“anum “India-M" 165 ribosomal RNA gene, partial sequem
Ly ' ; o—l firmicutes | 2 leaves.

D kl[Query_5485

M is strain 56 165 i

= firmicutes | 2 leaves
*? Brevibacillus borsiglensis strain HMR16 168 ribosomal RNA gene, partial sequence
<A firmicutes | 8 keaves
< firmicutes | 3 leaves
ol firmicutes | 17 leaves
§Bmihacil:lui borstelensis strain ZYJ-31 165 ribosomal RNA gene, partial sequence
Mlinoha:lerinm MH6 165 ribosomal RNA gene, partial sequence
< Brevibacillus borstelensis gene for 165 rRNA, partial sequence, strain: AHK190
‘1ﬁmu:ulrs | 9 keaves

RNA gene, partial sequence
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Bacillus licheniformis KP772335.1

Bacillus licheniformis strain OALB2 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KP772335 1] Length: 1445 Number of Matches: 1

Range 1: 45 to 989 GenBank Graphics

Score

1645 bits(1824)

Expect Identities Gaps Strand
0.0 935/945(99%) 4/945(0%) Plus/Plus

Query
Sbjct
Query
Skjct
Query
Skjct
Query
Skjct
Query
Sbhijct
Query
Sbjct
Query
Skjct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Skjct
Query
Skjct
Query

Skjct

1

45

61

105

121

165

181

225

241

285

301

345

36l

405

421

481

525
541

765

781

825

840

885

868

645

GGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATARCTCCGGGARA

Crerrrrrrrrrrrrrerrerrer et rrrrerrerrrrrrre et et el
GGCGGACGGGTGAGTARCACGTGGGTAACCTGCCT GTARGACTGGGATAACTCCGGGARA

CCGGGGCTAATACCGGATGCTTGATTGAACCGCATGGTTCARATTATARARAGGTGGCTTTC

CEEEETTE e e et e et e e b e e e e e e e e el
CCGGGGCTAATACCGGATGCTTGATTGAACCGCATGGTTCAATTATARARGGTGGCTTTC

AGCTACCACTTGCAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACC

CEEEEErr e e e e et e et et e e e e e et et e el
AGCTACCACTTGCAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACC

ARGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGG

Crerrrrrrrrrrrrrerrerrrr et rrrrrrrerrrrrrre et e el
AAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAT CGGCCACACTGGGACTGAGACACGG

CCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCARTGGACGARAGTCTGACGG

CEEEEETE e e e et et et b e e e et et e el
CCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGARAGTCTGACGG

AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAARACTCTGTTGTTAGGGAAGAR

trerererrrrrrerrrerrerrrr e rrrrr e et e e e e
AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTARAACTCTGTTGTTAGGGARGAR

CAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGARAGCCACGGCTAAC

Crerrrrrrrrrrrrrerrerrrr et rrrrrrrerrrrrrre et e el
CAAGTACCGTTCGRATAGGGCGGTACCTTGACGGTACCTAACCAGARAGCCACGGCTARC

TACGTGCCAGCAGCCGUCGGTAATACGTAGGTGECAAGCGTTGTCCGGAATTATTGGGCGET

CEEEETrr et e e e e et et e b e e re e et et r el
TACGTGCCAGCAGCCGCGETARTACGTAGGTGGCARGCGTTGTCCGGAATTATTGGGCGT

ARAGCGCGCGCAGGCEGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGG

treerrrrrrrrrrrrerrrrrre ettt rrer e e e e e e
AAAGCGCGCGCAGGCGGTTTCTTAAGTCTGATGTGRARAGCCCCCGGCTCAACCGGGGAGS

GTCATTGGAAACTGGEGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGG

teerrrrrrrrrrrrrerrer et r e e e e e e
GTCATTGGARACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGG

TGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACT

ceerrrrrrrrrrrreerrrrrerrrrrrrrrrrrreerr e e e
TGARATGCGTAGAGATGTGGAGGRAACACCAGTGGCGARGGCGACTCTCTGGTCTGTARCT

GACGCTGAGGCECGARAAGCGTGGGEAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC

teerrrrrrrrrrrreerrrrreerrrrrrrrrrrreerr e e e
GACGCTGAGGCGCGARAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCT

GTAAACGATGAGTGCTAAGTGTTARAGGGTTTCCGCCCTTTAGTGCTGCAGCARACGCAT

ceerrrrrrrrrrrreerrerrer rrrrrrrrrrreeer e e e
GTARACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCARACGCAT

TAAGCACTCCGCCTGGGEGAGTACGGTCGCAAGACTGARAACTC-AAGGAATTGACGGEGGGC

crerrrrrrrerrrreerrerreerrrrrrrrrrrreerrrr trrrrr e
TAAGCACTCCGCCTGGGEGAGTACGGETCGCARAGACTGARACTCARAGGAATTGACGGGGET

CCGCCCAAGCGEGGEAGCATGTGGTTTAATTCGARAGCAACGCGAA-AACCTTACCA-GTC

Ceer rrrrrrr reeeererrerrrrrrrrrrrrreerrrerr e rrrrrr e e
CCGCACAAGCGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGAAGAACCTTACCAGGTC

TTGACTTCCTCTGAC-ACCCTARAAATAGGGCTTCCCCTTCGGGE 941

CLEer rrrrerrr e eeeere o i e e
TTGACATCCTCTGACRACCCTAGAGATAGGGCTTCCCCTTCEGEE 989
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F

Icl|Query_19463

o firmicutes | 9 leaves

8.ee1

= firmicutes | 17 leaves

< firmicutes | 23 leaves

firmicutes | 2 leaves

— firmicutes | 2 leaves

A firmicutes | 11 leaves

firmicutes | 11 leaves

Bacterium VIIL13 165 ribosomal RNA gene, partial sequence

firmicutes | 24 leaves
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Enterococcus mundtii KR085796.1

Enterococcus mundtii strain IHBB 9250 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KR085796.1] Length: 1513 Number of Matches: 1

Range 1: 81 to 1033 GenBank Graphics

Score

1674 bits(1856)

Expect Identities Gaps Strand
0.0 944/953(99%) 1/953(0%) Plus/Plus
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CCGGGAAARAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCATCAGAAGG

Cerrerrrrrrrrerrrert e e e e e e e e e e e
CCGGGARARAGAGGAGTGGCGAACGGETGAGTARCACGTGGGTAACCTGCCCATCAGRAGS

GGATAACACTTGGAAACAGGTGCTAATACCGTATARCAATCGARACCGCATGGTTTCGTT

Cerrrrrrrrrrrerrrerte e et et e e e e e e et
GGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCGARACCGCATGGTTTCGTT

TTGAAAGGCGCTTTACGGTGCCGCTGATGGATGGACCCGCGGTGCATTAGCTAGTTGGTG

cerrerrrrrrrrerrrert e e e et e e e e e et e en
TTGARAGGCGCTTTACGGTGCCGCTGATGEATGGACCCGCGGTGCATTAGCTAGTTGGTG

AGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACATT

terrerrrrrrrrerrrert et e et e e e e e e e e e
AGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACATT

GGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGG

I|IIII|IIII|IIIIII|IIII|IIII|IIIIIIIIIII|I\\\IIIIIIIIIIIIII
CTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGE

ACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTARARACTCT

cerrerrrrrrrrerrreree e et et e e e e e e e
ACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGARGAAGGTTTTCGGATCGTARAACTCT

GTTGTTAGAGAAGAACAAGGGTGAGAGTAACTGTTCACCCCTTGACGGTATCTAACCAGA

Cerrrrrrrrrrrerrrert e e et et e e e e e e
GTTGTTAGAGAAGAACAAGGGTGAGAGTAACTGTTCACCCCTTGACGGTATCTAACCAGA

AMGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCG

terrrrrrrrrrrerrrerte et et et e e e e e e e e et
ARGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCG

GATTTATTGGGCGTAAAGCGAGCGCAGGUGGTTTCTTAAGTCTGATGTGAARGCCCCCGG

Ceererrrrrrrrerrrert e e e et e e e e e e e
GATTTATTGGGCGTARAGCGAGCGCAGGCEGTTTCTTAAGTCTGATGTGARAGCCCCCGE

CTCAACCGGEGGAGEGTCATTGGARACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAAT

Frrrerrrrrrrrerrrerre e et et e e e e e e e e er e
CTCAACCGGGGAGGGTCATTGGARACTGGEGAGACTTGAGTGCACGAAGAGGAGAGTGGAAT

TCCATGTGTAGCGGETGAAATGCGTAGATATATGGAGGAACACCAGTGGCGARGGECGGECTC

Frrrerrrrrrrrerrrerre et et et et rer et e e e e e
TCCATGTGTAGCGGTGARATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTC

TCTGGTCTETAACTGACGCTGAGGCTCGARAGCGTGGGGAGCAAACAGSATTAGATACCC

FEEEErrrr e et e et et et et e er et r e e el
TCTGGTCTGTAACTGACGCTGAGGCTCGARAGCGTGGGGAGCARACAGGATTAGATACCC

TGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGETTTCCGCCCTTCAGTGE

Frrrerrrrrrrrerrrert et et et e e et r e e e
TGGTAGTCCACGCCGTARACGATGAGTGCTAAGT GTTGGAGGETTTCCGCCCTTCAGTGE

TGCAGCTAACGCATTAAGCACTCCGCCTGGGEGAGTACGACCGCAAGGTTGARACTCAARAG

creeeeeerrrrrrrerrrrrrrrrrrrrrrrrrrrr et
TGCAGCTAACGCATTAAGCACTCCGCCTGGGEGAGTACGACCGCAAGGTTGARACTCAARAG

GAATTGACGGGGEGCCCECACAAGCGEGGGGAGCATGGGGTTTAATTCGAAGCARCGCGAAR

rererrrrrrreerreerreerr et rerrrrrr rrerr et e e
GRAATTGACGGGGGCCCGCACARGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG

AARCCTTACCA-GTCTTGACATCCTTTGACCCCTCTaaaaaaaaaGCTTCCCCT 952

creeeererr reerrrreererrrrrrrr ot ot e
AACCTTACCAGGTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTCCCCT 1033
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I Uncultured soil bacterium clone HN1-35 16S ribosomal RNA gene, partial sequence

:E:su:mcms. mundtii QU 25 DNA, complete genome

3 @ Enterococcus mundtii strain HDYM-22 165 ribosomal RNA gene, partial sequence

b  Unculiured bacterium clone Lan-38 168 ribosomal RNA gene, partial sequence
« |2 leaves

L ¢° Enterococcus mundtii QU 25 165 ribosomal RNA, complete sequence

| 2 Uncultured bacterium clone T(33N)23 168 ribosomal RNA gene, partial sequence

4 mundtii strain CTO81 16S ribosomal RNA gene, partial sequence
Enterococcus mundtii strain ATCC 43186 165 ribosomal RNA gene, partial sequence

Enterococeus mundtii gene for 165 rRNA, partial sequence, strain: NBRC 12367
[ @ Enterococcus mundtii strain L17110.2 168 ribosomal RNA gene, pantial sequence
' 9 Unculwred bacterium clone Lan-37 16S ribosomal RNA gene, partial sequence
——tfirmicules | 2 leaves
firmicutes | 16 leaves
Enterocoocus mundtii strain NBRC 100490 16S ribosomal RNA gene, partial sequence
A firmi |2 leaves
Lo

bacteria | 2 leaves

@ Enterococcus sp. TSR2C10 168 ribosomal RNA gene, partial sequence

° ? firmicutes | 3 leaves

9 Enterococcus hirae strain ATCC 9790 16S ribosomal RNA gene, complete seque nce
< @ Enterococcus hire ATCC 9790, complete genome

§ Enterococcus hirae strain R 168 ribosomal RNA gene, partial sequence

3 Uncultured bacterium clone LGM-YWOB 165 ribosomal RNA gene, partial sequence
firmicutes | 10 leaves

“firmicutes | 2 leaves

-3 Uncultured b i lone AABI0 168 riby

Q o‘ﬂimmurml-ﬂan:

L RNA gene, partial sequence
" firmicutes | 40 leaves
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Enterococcus hirae KT261200.1

Enterococcus hirae strain RCB988 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KT261200.1] Length: 1437 Number of Matches: 1

Range 1: 59 to 965 GenBank Graphics

Score

1546 bits(1714)

Expect Identities Gaps Strand
0.0 892/910(98%) 4/910(0%) Plus/Plus
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AGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATA

CEEEEErrr e et r e e e e e et e e el
AGTAACACGTGGGETAACCTGCCCATCAGAAGGGGATAACACTTGGARACAGGTGECTAATA

CCGTATAACAATCGARARACCGCATGGTTTTGATTTGARAGGCGCTTTCGEGGTGTCGCTGAT

ceeerrererrrrerrerrrreererrrrrrrrerrrrrrere et et et
CCGTATAACAATCGAAACCGCATGGTTTTGAT TTGARAGGCGCTTTCGGGTGTCGCTGAT

GGATGGACCCGCGETGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGC

||II|||||||I|IIIIII||II||||||II||IIIIII|I|||||||I||| ARRRRN
GGATGGACCCGCGGETGCATTAGCTAGT TGGT GAGGTRAACGGCTCACCAAGGCGACGATGC

ATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCARACTCCTAC

CLEErrrrrrrrre et e e et e e e e e
ATAGCCGACCTGAGAGGGTGATCGGCCACATTGEEACTGAGACACGGCCCARACTCCTAC

GGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGARAGTCTGACCGAGCARACGCCGCGET

ceeerrererrrrrrrerrrreererrrrrrrrrrrrrrrerer e e e
GGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGARAAGTCTGACCGAGCARCGCCGCGT

GAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGT

trerrrrrrrrrrerrrrerrr ettt e et e e e e e e
GAGTGRAGRAGGTTTTCGGATCGTARAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGT

AACTGTTCATCCCTTGACGGTATCTAACCAGRAARGCCACGGCTAACTACGTGCCAGCAGC

CEErrrrrrrrrr et ettt e e e e e e
AACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGC

CGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTARAAGCGAGCGCAGG

ceeerrerrrrrrrrrerrrreererrrrrrrrrrrrrrrere et e e et
CGCGGTAATACGTAGGTGGCARGCGTTGTCCGGAT TTATTGGGCGTARAGCGAGCGCAGG

CGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGARACTG

eerrrrrrrrrrerrrreerrer e e et e e e e e
CGGTTTCTTAAGTCTGATGTGRRAGCCCCCGGCTCARCCGGGGAGGGTCATTGGARACTG

GGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGARATSCGTAGAT

cerrrrrerrerrerrererreeerrrrrrrrrrrrrrrrrrr et rrrrr e
GGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGARATGCGTAGAT

ATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCG

terrrrrerrerrerreerrreeerrrrrrr ettt et e
ATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCG

ARAGCGTGGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAARACGATGAGT

trerrererrerrererrerrrerrrrrrrrrrrrrrereer et rrrrrrrrend
ARAGCGTGGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAARACGATGAGT

GCTAAGTGTTGGAGGGETTTCCGCCCTTCAGTGCTGCAGCTAACGCATTARACACTCCGCT

ceerrrrrrrerrerreeerreeerrrrrrrrrrrrrrrrrrr et rrrrrrrn
GCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTARAGCACTCCGCC

TGGGGAGTACAACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGEGGCCGCACARAGCGEGET

trerrererrrrererrerrrerrrrrrrrrrrrreereerer et rrrrrrrrrrend
TGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGEGCCCGCACARAGCGEGET

GGGAACTTGTGGTTTAATTTCARAACCAACCCaaaaaaaCCTTACCAGG-CTTGAATTCCT

cerrrrrerrererreroce et e rererrrerrrr et b
~GGAGCATGTGGTTTAA-TTCGAAGCAACGC-GAAGAACCTTACCAGGTCTTGACATCCT

TTGACCCCTC 909

Pt
TTGACCACTC 965
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QlclQuery 8343
Afimicutes |2 kaves
Entrococous durs i SIULS 165 ibosomal RNA g, il s

3 Enterococous Lt strain CGLBL160 165 rbosomal RNA pene,putial sequence

9 Enterococcus s parial 165 1RNA gene, tnin qz-548

O Enerococcus faecals train TS4E2 165 ribosomal RNA, gene, parial squence

O Enterococcus faccium strain KS1S1 168 ribosomal RNA gene, parial sequence

O Enemeoccu fecn g for L6 ool RN, i squece ol WCUSAN

faecium strain D 165 ribosomal RNA gene, partial seq

W Enterococcus faecium train ATIS 165 ribosomal RNA gene, partal sequence

@ Enterococcus sp, 358 168 ribosomal RNA gene, partial sequence

L] O Enterococcus faecium 168 ribosomal RNA gene, partial sequence
OEnterococcus faccium train $,156 165 ribosomal RNA pene, parial sequence
 Enterococcus faecium strain V9-200 165 ribosomal RNA pene, partial sequence
O Enterococcus faecium strain V9-158 168 ribosomal RNA gene, partial sequence
O Enterococcus faecium strain V9:156 165 ribosomal RNA pene, partial sequence
9 Enterococeus faecium strain V9-152 168 ribosomal RNA gene, partial sequence
O Enerococcus faccium strain V9150 165 ribosomal RNA pene, partal sequence
9 Enterococcus faecium srain V9-147 168 rbosomal RNA pene, partial sequence

— Enkerococcus faecium strain V6-112 165 ribosomal RNA pene, partial sequence
O Esterococcus faecium drain V6-110 165 bosomal RNA pene, parial sequence
@ Enterocoocus faccium strain EO-190 165 ribosomal RNA gene, partial sequence
O Enerococcus faecium strain V3-101 168 ibosomal RNA pene, partal sequence
2 Enterococcus faecium strain E0-192 165 ribosomal RNA gene, partial sequence
@ Erlerococcus faecium srin V3-82 165 ibosonul RNA gene, paial sequence
 Enterococcus faecium strain V3-80 168 ribosonal RNA gene, partal sequence
¥ Enterococcus faecium iain E3-67 165 ribosonial RNA g, pata sequence
O Enterococcus faecium drain E3.66 168 ribosomal RNA pene, partial sequence
9 Enterococcus faecium srain V 12:65 165 ribosonul RNA gene, purtial seqience
O Enterococcus faecium drain V12-25 168 ibosomal RNA pene, parial sequence
@ Enterococcus faccium strain V12-20 165 ribosomal RNA pene, partal sequence
0 Lactohcillu helveticus srain GM2 168 ribosomal RNA gene parial sequence
9 Enterococcus faccium strain gp39 168 rbosomal RNA gene, partial sequence
9 Enerococcus durans srin gp8S 168 ribosomal RNA gene,paralsequence
O Enterococcus durans strain g5 168 ribosomal RNA gene, partial sequence
O Enterococcus bctis strain SCEN1403 168 ribosomal RNA gene, partal sequence
O Enterococcus lctis strain SCEN1402 168 ribosomal RNA gene, partal sequence
W Enterococcus bctis strain SCENT401 168 ribosomal RNA gene, partal sequence
O Enterococcus faecium strain Z1l 165 ribosomal RNA gene, partal sequence
@ Enterococcus faccium strain YPG 165 ribosonual RNA genc, partial sequence
O Enterococcus faecium drain YPT 165 ribasomal RNA gene, partial sequence

faecium sirain YP 165 ri RNA gene, partial sequence

9 Enterococcus faecium strain WVS333 165 ribosonsal RNA gene, partial sequence
9 Enterococeus faecium strain BIBT_VC 1165 ribosormal RNA gene, partial sequence
@ Enterococcus hirse strain CSCWL2-12 168 ribosomal RNA gene, partial sequence
9 Enterococcus faccium sirain PSB 5 165 ribosomal RNA gene, pantial sequence
9 Bacterium QHB36 165 ribosomal RNA gene, panial sequence

QHB33 1681 RNA gene,
2 Enterococcus faccium strain SMM l(ﬁ nibosomal INA gme p:nul sequence
9 Uneultural A gene,

 Uncultured Enlerococets sp. drme n 168 ribosomal mu\ gene, partial sequence
 Enterococcus faccium sirsin Z4-21 165 ribosomal RNA gene, partial sequence
W Enterococcus faccium srain CA 13 165 ribosomal RNA gene, complete sequence
9 Enlerococcus faecium strain CAI3-1 165 ibosonul RNA geni, complete sequence
@ Badterium P2AS 165 ribosomal RNA gene. partial sequence
@ Bacterium P2EY 165 ribosomal RNA gene, partial sequence
3 Enterococcus durans strain KLDS 6.0933 165 ribosomal RNA gene, partial sequence
QEnAawnvwxdumn sirain KDLLI- 165 ribosomal RNA gene, putial sequence
hirae stain RCBOSS RNA gene, partia
BmkmmMRG FC-3 168 ribosomal RNA gene, partial sequence
firmicutes | 9 leaves
© Bacterium SJD 165 ribosomal RNA gene, partial sequence
9 Enierococcus faecium sirain TPBLGL 30 165 ribosomal RNA gene, parial sequence
© Enferococeus faccium strain SAMBN-4 165 sibosomal RNA gene, parial sequence
9 Unculiured bacterium clone 2_57_1421 165 ribosomal RNA gene, partial sequence
9 Entcrosoccus durans sisin SMINT-2 165 ribusonal RNA e, purtisl sequcne
hi CO7_1387 03 i RNA gene, partial sequence
J Enterococcus sp. QAUEF07 168 ribosomal RNA gene, partial sequence
9 Enterococeus sp, QAUEF01 16 ribosomal RNA gene, partial sequence
O Enterococeus sp, QAUEFD3 16 ribosomal RNA gene, parial sequence
9 Enterococcus sp, QAUEFD4 165 ribosomal RNA gene, partial sequence
 Enterococcus sp. QAUEF06 168 ribosomal RNA gene, pantial sequence
9 Enterococcus sp. QAUEF03 168 ribosomal RNA gene, panial sequence
MRSATSBI_13 1A RNA gene, partial sequence
9 Enterococcus sp, MRSASTBI_L3_IA 165 ribosomal RNA gene, partial sequence
J Enterococcus sp, MRSA93B1 165 ribosomal RNA gene, partial sequence
3 Enterococeus sp. MRSAL4SBTS_13_2F: 16 ribosomal RNA gene., panial sequence
9 Enterocoocus faecium strain IMAULT163 168 ribosomal RNAgene pantial sequence
9 Enterococeus faccium strain IMAULLIGT 165 ribosomal RNA gene, partial sequence
di train IMAUT1650 RNA gene,
di train IMAUT1652 RNA gene,
9 Enterococcus faccium srain IMAULIESS 16S ribosomal RNA gene, partial sequence
O Enlerococcus faccalis strin NK1 168 ribosomal RNA gene, partial sequence
O Enterococcus faecium strain NK8 168 ribosomal RNA pene, pantial sequence
 Enterococcus durans strain IMAUT 1458 (DM 17-3) 165 ribosomal RNA gene, partial sequence
HFMM.‘NWA durans strain IMAUTI321 (YM36-101 168 ribosomal RNA gene, partial sequence
il RNA gene, partal sequence
UL‘mulmm.lhmmm clone 3L6 165 ribosonal RNA gene, partial sequence
Uinculuredbucterumclone 2L3 168 ibosomal RNA gene, partal sequence
.0088 | fimicues |2 keaves
| Enterococcus faccium strain 64/3, complete penome
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Bacillus licheniformis DQ071560.1

Bacillus licheniformis strain MKU 1 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|DQ0O71560.1] Length: 1430 Number of Matches: 1

Range 1: 431 to 1393 GenBank Graphics

Score

1703 bits(1888)

Expect Identities Gaps Strand
0.0 958/963(99%) 3/963(0%) Plus/Minus

Query
sSbjct
Query
Skjct
Query
Skjct
Query
Sbjct
Query
Skjct
Query
Sbijct
Query
Sbijct
Query
Skjct
Query
Skjct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

1

1383

1333

121

1273

181

1213

301

1063

361

1033

601
793
661
733
721

673

841
553
S00
493
858

433

TTACAAACTCTCGTGGETGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGECG

trrrrrrrrrrrrrerrerrrrrr et rrrrrrrr e et
TTACAAACTCTCGTGGTGTGACGGGCGETETETACARGGCCCGGGAACGTATTCACCGCG

GCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGA

trrrrrrrrrrrerrrererrrrrrrrrrrrrrrerrer et e r et e e rrerrnd
GCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGA

TCCGAACTGAGAACAGATTTGTGGGATTGGCTTAGCCTCEGCGGECTTCGCTGCCCTTTGTT

trrrrrrrrrrrererererrrrrrrrrrrrrrrrr et et et
TCCGAACTGAGAACAGATTTGTGGCGATTGGCTTAGCCTCGCGGCTTCGCTGCCCTTTGTT

CTGCCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGEGCATGATGATTTGACGTCATC

IIIIIIIIIIIIIIIIIIIIII Frrrrrrrrrrrrrrrerrrtr et rrrrrrrrnd
CTGCCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATC

CCCACCTTCCTC TGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGECA

IIIIIIIIIIIIIIIIIIIIII Frrrrrrrrrrrrrererrrtr et e rrrrrrrrrrnd
CCCACCTTCCTC TGTCACCGGCAGTCACCTTAGAGTGCCCRACTGARTGCTGGCA

ACTAAGATCAAGGGTTGCGCTCEGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTG

trrrerrrrrrrrrreererreerrrrrrrrrrrrrrerrerrr et rrrrrrrrrrnd
ACTRAGATCAAGGGTTGCGCTCGTTGCGEGACT TARCCCRAACATCTCACGACACGAGCTG

ACGACAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGEGEGAAGCCCTATCTCTAGGGETT

trerrrrrrrerererererrrrerrrrrrrrrrrrretr ettt rrrrerrtd
ACGACAACCATGCACCACCTGTCACTCTGCCCCCGRAAGGGGAAGCCCTATCTCTAGGGTT

GTCAGAGGATGTCRAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCT

trrrrrrrrrrrererererrrrrrrrrrrrrrrrrrer et et e rrrrerrnd
GTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGRATTAARCCACATGCT

CCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCC

trrrrrrrrrererererrrrrrrrrrrrrrrrrer et et e el
CCACCGCTTGTGCGGECCCCCEGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCC

CAGGCGGAGTGCTTAATGCGTTTGCTGCAGCACTAAAGEEUGEGARAACCCTCTAACACTTRA

trrrrrrrrrrrererrrerrerrrrrrrrrrrrrrrererrrr et rrrrrrrrrnd
CAGGUGGAGTGCTTAATGCGTTTGCTGCAGCACTAAAGGGUGGAAACCCTCTAACACTTA

GCACTCATCGTTITACGGCGTGEGACTACCAGGGTATCTAATCCTEGTTCGCTCCCCACGCTT

trrrrrrrrrrrereeererrerrrrrrrrrrrrrrrererr e rrrrrrernd
GCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTT

TCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGUCTTCGCCACTGEGTGTTCCTCCACA

trrrrrrrrrrrererererrerrrrrrrrrrrrrrrererr et rrrrrrrrrnd
TCGCGCCTCAGCGTCAGT TACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACA

TCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCC

trrrrrrrrrrrrrerrerrerrrrrrrrrrrrrrrrrerr e rrrrrrernnd
TCTCTACGCATTTCACCGCTACACGTGGAAT TCCACTCTCCTCTTCTGCACTCARAGTTCC

CCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGUTTTCACATCAAACTTARAARLACC

trrrrrrrrrrrreererrerrrrrrrrrrrrrrrererrrr et rrrrrrrrerrnd
CCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGEGEGCTTTCACATCAAACTTARARRACC

GUCCTGCGCGCGCTTTACGCCCAATAATTCCGGA-AACGCTTGCCCCCTACGTATTACCGEC

trrrrrrrrrrrererererrerrrrrrrrrrrrr orererrerrr rrirrrrrrrrrrnd
GCCTGCGCGCECTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGC

GGCTGCTGECACGTAGTTAGCCGEGGGCTTITCTGGTTAGGTACCGTC-AGGTACC—CCCTA

trrrrrrerrrrererrrererrrr o orrrrrrrrrrerrrrerrrerr o rrrrrer el
GGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTACCGCCCTR

TTC 960

111
TTC 431

&0
1334
120
1274
180
1214
240
1154
300
1094
360
1034
420
974
480
914
540

854
00
724
&6l
734
720
&74
780
&l4
840
554
899
494
957

434
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 Bacillus sp. THOOS 16S ribosomal RNA gene, partial sequence

3Bxillus licheniformis strain MKU 1 16 ribosomal RNA gene, partial sequence
9 Bacterium NLAE-2H-11247 165 ribosomal RNA gene, partial sequence
© Bacillus licheniformis WX-02 genome
O Bacillus sp. Ni3-4 168 ribosomal RNA gene, partial sequence
9 Bacillus licheniformis strain TS_08 16 ribosomal RNA gene, partial sequence
0 Bacillus licheniformis strain TS_17 168 ribosomal RNA gene, partial sequence
 Bacillus licheniformis strain LTWS 168 ribosomal RNA gene, partial sequence
9 Bacillus licheniformis partial 165 tRNA gen, isolate 0911 TES21U3
O Bacillus . BAB-4808 168 ribosomal RNA gene, parial sequence
9 Bacillus licheniformis strain CIFT MFB 5247(8) 168 ribosomal RNA gene, partial sequence
9 Firmicutes bacterium 30B-AC140 165 ribosomal RNA gene, partial sequence
9 Bacillus sonorensis strain ZJY-537 168 ribosomal RNA gene, partial sequence
) Bacillus licheniformis strain AV12 168 ribosomal RNA gene, partial sequence
U Bacillus sp. BAB-5144 168 ribosomal RNA gene, partial sequence
U Bacillus licheniformis strain KPO91r 168 ribosomal RNA gene, partal sequence
9 Bacillus sp. KP129r 168 ribosomal RNA gene, partial sequence
 Bacillus licheniformis partial 168 rRNA gene, strain IRQBAS19
4 Bacterium ARbLS 165 ribosonal RNA gene, parial sequence
Bacillus licheniformis strain LZLI00S 168 ribosomal RNA gene, partial sequence
4 Bacillus licheniformis strain C1-5-8 168 ribosomal RNA gene, partial sequence
 Bacillus sp. BAB-5495 168 ribosomal RNA gene, partial sequence
I Bacillus licheniformis strain KART6 168 ribosomal RNA gene, complele sequence
O Bacilus licheniformys strain KP120r 168 ribosomal RNA gene, partial sequence
9 Bacillus sp. KPOTIr 165 ribosomal RNA gene, partial sequence
9 Bacillus licheniformis strain KPOSOr 168 ribosomal RNA gene, partial sequence
Bacillus sp. BAB-5141 165 ribosomal RNA gene, partial sequence
Bacillus licheniformis strain Y-1 168 ribosomal RNA gene, partial sequence
O Bacllus §p. BAB-5112 165 ribosomal RNA gene, partial sequence
O Bacillus licheniformis strain Nam2-7 165 ribosomal RNA gene, partial sequence
Bacterium YC-LKJ78 16 ribosomal RNA gene, partial sequence
irmicutes | § leaves
firmicutes | 64 leaves

a
9

1 Quey 39641
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Lysinibacillus fusiformis KP872952.1

Lysinibacillus fusiformis strain XKS50.1 16S ribosomal RNA gene, partial sequence

Sequence ID: KP872952 1 Length: 1450 Number of Matches: 1

Range 1: 1 to 1450 SenBank Graphics b

Score Expeact Identities Gaps Strand
2678 bits(1450) 0.0 1450/1450(100%) 0/1450(0%) Plus/Plus

Cuery
Sbjct
Cuery
Sbijct
Cuery
Sbijct
Cuery
Sbijct

Cuery

1

1
(38
&1
121
121
181
181
241
241
301
301
361
361
421
421
481
481
541
541
01
01
66l
66l
721

721
781
Fel
841
841
S01
S01
Sel
Sel
io021
io0z21
ios81
io81
1141
1i41
izo1
i1z01
1ze1l
1ze61l
1321
1321
1381
1381
1441

1441

GEEEETCCTATACATGCAARGTCGAGCGAACAGAANAGGAGCTTGCTCCTTTGACE

|IIIII||IIIlIIIII|IIII|IIIIIlII|Il|IIIIIIIIlIIIIIIlIIIIIIIII
GGEEGETCCTATACATGCARGTCGAGCGAACA GGAGCTTGCTCCTTTGACG

TAGCGGCGEACGEGETGAGTAACACGTGEGEGCARCCTACCCTATAGTTT ATARARCTCCGE

IIlIII||IIIlIIIIIIIlII|IIIIIlII|Il|IIIIIIIIlIIIIIIlIlIIIIIII
CGGCGGACGGGTG. CACGTGGGCAACCTACCCTATAGTTTGGGATARCTCC

GARACCGEEECTAATACCGAATAATCTCTTTTGCTTCATGGTGAARGACTGARAGACGET

Lrrrrrererrrrrrerrrrrerrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrennd
GAAACCGGGGCTAATACCGAATARATCTCTTTTGC T TCATGGTGARAGACTGRARAGACGGET

TTCGGCTGTCGCTATAGGATGEGECCCEGCGEGUGCATTAGCTAGTTGGTGAGGTARCGGCTC

IIIIIIIIIIIlIIIIIIIIIIIIIIIIlIIIIlIIIIIIIIIlIIIIIIlIIIIIIIII
GGCTGTCGCTATAGGATGGSE GGCGCATTAGCTAGTTGGTGAGGT.

ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACA

Lrrrrrererrrrrrerrrrrerrrrrerrrererrrerrrrrrrrrrrrrrrrrrernd
ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACA

CGGECCCAGACTCCTACGGGEGAGGCAGCAGTAGGGAATCTTCCACAATGEGCGARAGCCTGA

IIIIIIIIIII]IIIIIIIIIIIIIIIIIIIII]IIIIIIIIIlIIIIII]IIIIIIIII
CCARGACT GGGRGGCAGC. TAGGGRAATCTTCCACAATGEGCGARAGCCTGA

TGEAGCAARCGCCGCGTGAGTGAAGRAAGGTTTTCGGATCGTARARACTCTGTTGTARGGGAR

IIIIIIIIIII]IIIIIIIIIIIIIIIIlIIIIlIIII[IIIIlIIIIII]IIIIIIIII
TGGAGCAAC GAGTGAAGARAGGTTTTCGGATCGTARARAACTCTGTTGTAAGGGAR

GRAACARGTACAGTAGTAACTGGCTGTACCTTGACGGTACCTTATTAGAARAGCCACGGCTA
Frerrrrrr e e et e e v e e e e e ettt rrrerrennd
GAACAAGTACAGTAGTAACTGEGCTGTACCTTGACGETACCTTATTAGAARAGCCACGECTA

ACTACGTGCCAGCAGCCGCGEGTAATACGTAGGTGEGCAAGCGTTGTCCGGAATTATTGEGEC

IR e e v e et rrerrenrnl
ACTACGTGCCAGCAGCCGCGEGTAATACGTAGGTGECAAGCGTTGTCCEGGAATTATTEGEC

GTARAGCGCGCGCAGGCGETCCTTTAAGTCTGATGTGARAGCCCACGGCTCAACCGTGGA
TIEEEREE e e e e v e e e e e v et e e e e rentl
TGARARGC

GTAAAGCGCGCGCAGGCGEGTCCTTTARGTCTGATGE CCACGGCTCRAACCGTGGA
GGGTCATTGGAAACTGGGGEGACTTGAGTGCAGAAGAGGARAGTGGAATTCCAAGTGTAGT
|IIIII||IIIlIIIII|IIII|III|Il|I|Il|I|IIIIII]IIIIII]IIIIIIIII
GGGTCATTGGAAACTGGGGGACTTGAGTGCAGAAGAGGARAGTGGAATTCCARGTGTAGT

GETGAARTGCGTAGAGATTTGGAGGAACACCAGTGECGAAGGCGACTTTCTGETCTGTAR

IIIIII||IIIlIIIIIIIIII|IIIIIlII|Il|IIIIIIIIlIIIIIIlIlIIIIIII
GGTGRAAATGCGTAGAGATTTGGAGGAACAC TGGCGRAAGGCGACTTTCTGGTCTGTAR

CTGACGCTGAGGCEGOGARGCETGEEEAGCARMCAGGATTAGATACCCTGGTAGTCCACE

Lrrrrrererrrrrrerrrrrrrrrrreerrrrrrrerrrrrrrrrrrrrrrrrrrernl
CTGACGCTGAGGCGCGARAGCGTGEGGGAGCARMCAGGATTAGATACCCTGGTAGTCCACS

CCGTAARCGATGAGTGC TAAGTG T TAGGGEGEGTTTCOCGCCCCTTAGTGOCTGCAGCTARACGCT

fTirrrrrernrrrrerorrrrrenrnrrrnrrrenrrrrnrrrerrrrrrrernrrrrrnnrrrnnnl
COGTARACGATGAGTGC TARAGTGTTAGGGEGETTTCOGCCOCTTAGTGOTGCAGCTAACGT

ATTAAGCACTCCGCOCTGEEGAGTACGESTCGCAAGACTGARAACTCARAAGGARTTGACGGGE
frrrrrerrrrrerorrrrrererrrrrrrrerrrrrrrrrrrrrrrrerrrrrrrrrrrnnndl
ATTAAGCACTCCGCCTGEEEGAGTACGESTCGCAAGACTGAAACTCARAGGARTTGACGGEGESE

GCCCGCACARAGCGETGGAGCATS TGS TT TAAT TCGAAGCAACGOGARGAACCTTACCAGS
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIlIlIIIlIIIIIIIIIIIIIII
GOCCGCACARAGCGETGGAGCATG TGS TT TAAT TCGAAGCAACGOGARGAACCTTACCAGS

ToCTTGACATCCCGT TGACCACTGTAGAGATATAGTTITCCCCTTCGGGGGCAACGGTGACA
Prrrerrrrrrrrrnereier ettt rrerrrnrrrrrenl
GAGATA

TCTTGACATCCOCGTTGACCAC AGTTTCCCCTTOGGEEEGCARCGGTGACAR

TEGETEGCATGETTETCGTCAGT GAGATGTTGGGTTAAGTCCOGCARCG.
I||I]|||IIIIIl||II||II|||I||IIlIllIIIIllllllllllllllllllllll
CGCARACGAG

GETGETGCATGG T TG TCGTCAGCTCG TG TCETGAGATGTTGGGTTARAGTCC

ATCTTAGTTGCCATCATTTAGTTGEGCAC GACTGCCGETGR

CGCAACCOT TCTARAGGT
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIlIIIIIIIlIIIlIIIIIIIIIIIIIII
CCCT TGATCT TAGT TGCCATCATT TAGT TGGGCACTCTAAGGTGACTGCCGETGA

CARACCGGAGGARAGETGGGGATGACGTCARAATCATCATGCCCCT TATGACCTGGGOTACA
IIII1IIIIIIIIIIIIIIIIIIIIIIIII1IlIIIIIIIlIIIlIIIIIIIlIIIIIII
CARAACCGGAGGAR

GETGEECGATGACGTCARATCATCATGCCCCTTATGACCTGGEGCTACA

CACGTGCTACAATGGACGATACARACGETTGCCAACTCGOGAGARAGGGAGCTAATCCOGATA
T rrrprrrerrprrerrrnrrrerrrrprrrrprrrnrrrerrrrrrrrnnl
ACGTGCTACAATGGACGATACARAACGETTGCCARCTCGOCGAGAGGGAGCTAATCOGATA

=
AAGTCGT TCTCAGT TCGGAT TG TAGGCTGCAACTCCGCCTACATCAAGCCGGAATCGCTAG
P rrerrrrrrrrrrrrrrrrrerrrrrienl
AARGTCGT TCTCAGTTCGGAT TGTAGGCTGCAACTCGCCTACATGAAGCCGGAATCGCTAG

TAATCGCGGATCAGCATGCCGUSGTGAATACGTTCOCGESCCTTETACACACCGEGCOCGETC
111 | IIIIIIIlIIIlIIIIIIIIIIIIIII
TAR

frrrrrrrrrrrennnl Il Ll
TCEOEGATCAG GSTGAATACGTTCOCGESCCTTETACACACCECOCGETC
oy
il

TG

TR La
ACACCACGAGAGTTTGTAARCACCCGARAGTC SETAACCTTTGGAGCCAGCCGCCGA
Prrrrrrrrrrernnnl 11 IIlIlIIIIIIIlIIIlIIIIIIIlIIIIIII
ACACCACGAG. CAGCC

AGTTTGTAACACCCGAACTCGEGETGAGCGGTAACCTTTGGAGC

AGGTGATGAT 1450

Frrrrrnenend
AGSTGATGAT 1450

60

60

1z0
1iz0
180
180
240
240
300
300
360
360
420
420
480
480
540
540
600
600
660
660
720
720
780

780
840
840
500
500
560
560
10z0
10z0
1080
1080
1140
1140
1200
1z00
1z60
1260
1320
1320
1380
1380
1440
1440
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Ok Query_L07117
9 Bacterium BCL13 165 ribosomal RNA gene, partial sequence
—0

9 Bacillaceae bacterium SE17 168 ribosomal RNA gene, partial sequence

8001

:"‘ illaceae bacterium SE41 165 ribosomal RNA gene, partal sequence

9 Lysinibacillus xylanilyticus strain GTIS 168 ribosomal RNA gene, partal sequence
4 Lysinibacillus sphaericus strain BLI 16S ribosomal RNA gene, partial sequence

O Lysinibacillus fusiformis srain BL2 165 ribosomal RNA gene, partial sequence
\?Lysinﬂvtillussph&rhu strain BLT 165 ribosonal RNA gene, partial sequence
9Bacillus sp. PZ 7 168 ribosomal RNA gene, partial sequence

9 Lysiibsills . enrichment culture clone MI-11 165 rbosonial RNA gene,patial equence

Lysinibacillus fusiformis strain R3 165 ribosomal RNA gene, partial sequence

9 Bacillus . S 165 ribosonal RNA gene, partil sequence
OLysinibacillusfusiformis strain TL 16§ ribosomal RNA gene, partial sequence

9 Lysinibacillus fusiformis train Ulm26 168 ribosomal RNA gene, partial sequence
9 Lysinibacillus fusiformis strain N169 16§ ribosomal RNA gene, partial sequence
9 Lysinibacillus fusiformis train N139 168 ribosomual RNA gene, partal sequence

9 Lysinibacillus fusiformis sirain LES06 165 ribosomal RNA gene, partial sequence
9 Bacillales bacterium Cul_0304 16 ribosomal RNA gene, partial sequence

9 Lysinibacillus sp. IND9 168 ribosomal RNA gene, partial sequence

9 Lysinibacillus sp. SS1.22 168 ribosomal RNA gene, partal sequence

9 Lysinbacillus fusiformis srain 44A 168 ribosomal RNA gene, partal sequence
OLysinibacillus fusiformis strain L13 168 ribosomal RNA gene, partial sequence
‘#Lysinibaciﬂus fusiformis strain L 106 16S ribosomal RNA pene, partial sequence
9 Geobacillus searothermophilus strain KS141 168 ribosomal RNA gene,partial sequence
9 Lysinibacillus boronitolerans clone CrB-L6 168 ribosomal RNA gene, partial sequence
O Firmicutes bacterium K17 16S ribosomal RNA gene, partal sequence

9 Lysinibacillus sp. Y20 168 ribosomal RNA gene, complete sequence

9 Lysinibacillus macroides strain fwzy 1 165 ribosomal RNA gene, partal sequence
9 Lysinibacillus macroides strain fwzy 182 16S ribosomal RNA gene, partal sequence
9Lysinibacillus fusiformis parial 165 rRNA gene, strain S5

9 Lysinibacillus macroides partial 168 (RNA gene, isolate AVSI
3 Proteus misabils stain BCr 16 ribosomal RNA pene, partal sequence

9 Lysinibacillus sp. W1.10-228 165 ribosomal RNA gene, compete sequence
QLysinbacillus sp. S-2 165 ribosomal RNA gene, partial sequence

9 Unculured Bacillus . clone XTS8 168 ribosonal RNA gene, partal sequence

O Lysinbacillus fusiformis stran 1648 (BP1) 168 ribosomal RNA gene, partal sequence
9 Unculured bacterium gene for 165 ribosomal RNA, partial sequenxce, clone: 201B1
9 Lysinibacillus fusiformis strain S-1 168 ribosomal RNA gene, partial sequence
9Lysinibacillus sp, XJIC-134-IRF1 165 ribosomal RNA gene, partial sequence
9 Lysinibacillus sp. BAB-2942 165 ribosomal RNA gene, partial sequence
9 Lysinbacillus sp. BAB-637 165 ribosomal RNA gene, parial sequence
 Lysinibacillus fusiformis strain PMM3 16S ribosomal RNA gene, partial sequence
9 Lysinibacllus sphaericus train BI-CDA 165 ribosomal RNA gene, partial sequence
9Lysinibacillus xylanilyticus strain BD3 168 ribosomal RNA gene, partal sequence
SBacierium BCLIY 138 iboromal R e, partial sagience

9 Bacillus sp. hb43 165 ribosomal RNA gene, partial sequence

9 Bacillus sp. hb56 168 ribasomal RNA gene, partial sequence

9 Bocillus 5p. hb66) 165 ribosomal RNA gene, patial sequence

O Lysinbacillus sp, LS-065 165 riosomal RNA pene. partial sequence

< Lysinibacillus macroides isolate Y59 165 ribosomal RNA gene, partial sequence

9 Lysinibacillus fusiformis strain 3 168 ribosomal RNA gene, partial sequence

9 Lysinibacillus fusiformis strain 4 165 ribosomal RNA gene, patial sequence

@ Lysinibacillus fusiformis strain C 168 ribosomal RNA gene, partial sequence

9 Lysinibacillus macroides strain M0607 168 ribosomal RNA gene, partial sequence

9 Lysinibacill yticus strain D 165 ri RNA gene, partial
Lysinibacillus xylanilyticus 163 ibosomal RNA pene, partal sequence

9 Lysinibacillus sp. 6BKAY10 168 ribosomal RNA gene, partial sequence

D Lysinibacillus sphacricus strain RNB6 168 ribosomal RNA gene, partial sequence

9 Bacillus sp. CZGRY2 168 ribasomal RNA genc, partial sequence
Lysinbacillus sp. CZGRYS3 165 ribosomal RNA gene, partial sequence

Bacillus 5p. CZGRYS 165 ribosormal RNA ene, partial sequience

Bacillus sp, CZGRY 1 165 ribosomal RNA gene, partial sequence

© Bacillus sp. CZGRY 13 165 ribosomal RNA pene. partial sequence
SEnierobacter sp. CZGRY7 168 ribosomal RNA gene, partial sequence

9 Bacillus sp. CZGRYS 168 ribosomal RNA gene, partial sequence

DLysinbacillus macroides strain W26 165 ribosomal RNA gene, patial sequence

S Lysinbacillus xylanilyticus stain MAGG21 165 rbosonial RNA gene. partial sequence
O Lysinibacill ilyticus strain 37POZ3Y ene, partial sequence
O Bacillus sp. TGS 168 ribosomal RNA gene, pantial sequence

Lysinibacilus xylanilyticus partal 165 rRNA gene, solate KWW 55

9 Lysinibacillus xylanilyticus partial 165 rRNA gene, isolate KWW 56

9 Lysinibacillus xylanilyticus partial 165 rRNA gene, isolate KWW 64

9 Lysinibacillus xylanil yticus partial 165 rRNA gene, isolate KWW 151

9 Lysinibac illus xylanilyticus pantial 165 rRNA gene, isolate KSW 19

9 Lysinibacillus xylanil yticus partial 168 rRNA gene, isolate KSW 23

9 Lysinibacillus sphaericus strin Xyn-1 168 ribosomal RNA gene, partial s quence

O Lysinkbacillus sphaericus sirain DZS] 168 ribosomal RNA gene, partial sequence

9 Bacterium BCL 11 165 ribosomal RNA pene, partial sequence

DLysinibacill ilyticus strain D27 RNA gene,
9 Lysinibacillus macroides sirain Y-4B 165 ribosomal RNA gene, partial sequence
9 Lysinibaci BAB-4376 168 1i RNA gene, partial

O Lysinibacillus sphacricus strsin YH4 165 ribosomal RNA ene, partial sequence
-.'lLyiimbacillusm IHHX 165 ribosomal RNA gene, pantial sequence
9 Lysinibacillus fusiformis sirain BCHS40 165 ribosomal RNA gene. partial sequence
I Lysinbacill ilyticus strain AS 168 1i RNA gene, partial sequence
Lysinibacillus sp. DB14380 165 ribosomal RNA gene, partial sequence
Uncultured Bacillus sp. gene for 165 rRNA, partial sequence, clone; CLZXIS|
Lysinibacillus sp, Ve42 partial 168 rRNA gene, strain Vid2
Lysinibacillus fusiformis strain KART3 168 ribosomal RNA gene, complele sequence
Lysinibacillus sp. FIAT-22044 165 ribosomal RNA gene, partial squence
Lysinibacillus fusiformis sirain SBB30 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone LX1-B74 165 ribosomal RNA pene, partial sequence
firmicules | § leaves
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Aneurinibacillus migulanus (Bacillus brevis) NR_113764.1

Aneurinibacillus migulanus strain NBRC 15520 16S ribosomal RNA gene, partial sequence

Sequence |

ef|NR_113764.1] Length: 1464 Number of Matches: 1

B See 1 maore title(s)

Range 1: 28 to 1441 GenBank Grachics

Score

2531 bits(2806)

Expect Identities Gaps Strand
0.0 1411/1414{99%) 2/1414(0%) Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbkjct
Query
Sbkjct
Query
Sbkjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Skbijct
ouery
Skjct
Query
Skjct
ouery
Skhjct
Query
Skjct
ouery
sSkbjct
Query
Skjct
Query
Skbijct
ouery
Skjct
Query
Skjct
ouery
Skjct
Query
Skbjct
Query
Sbijct
Query
Skjct
Query

Sbjct

18

28

779

88

137
1418
197
208
257
268
217
228
297
288
437
4438
497

508
557

568

623
877
688
737
7438
757
808
857

868

c28

o777

©88

1037

1048

1097

1108

1157

1168

1217

lzz28

1277

1288

1337

1248

1397

1408

ATGCA-GTCGAGCGCACCAATGARAGAGCTTGCTCTTCGGCOGTTAGCGGCCGACGGGTGA
terer orrrrrrrrrererrrrrrrrrrrrrrrrrrrerr et it rrrrrrrrerennl
ATGCAAGTCGAGCGGACCAATGAAGAGCTTGCTCTTCGGCGGTTAGCGGCGGACGGEGETGR

GTAACACGTAGGCARACCTGCCTGTACGACTGGGATAACTCCGGCGARACCGGAGCTAATAC
trrrrrrrrrrrrrrererrrrrrrerrrrrrrrrrrerrerrrrrrrrrrrrrrrernl
GTAACACGTAGGCARCCTGCCTGTACGACTGGGATAACTCCGGGARAACCGGAGCTARATAC

CGGATACTTCTTITCAGACCGCATGGTCTGARAGGGAAAGACCTTTGGTCACGTACAGATG
trrrrrrrrrrrrrrerrererrrrrrrrrrrerrrrrerrr rrrrrrrrrrrrrrernd
CGGATACTTCTTTCAGACCGCATGGTCTGARAGGGAARGACNTTTGGTCACGTACAGATG

GGCCTGCGGCGCATTAGCTAGTTGGTGGGETAACGGCCTACCARGGCGACGATGCGTAGC
trrrrrrrrrrrrrrererrrrrrrrrrrrrrerrrrrrrrerrrrrrrrrrrrrrrrrnd
GGCCTGCGGCGCATTAGCTAGT TGGTGCGETARCGGCCTACCARGGCGACGATGCGTAGC

CCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
trrerrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrernl
CGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG

GCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGCACGCARACGCCGCGTGAACG
trrerrrrrrrrrrrrrerrrrrrrrrrrrrrerrrrrrrrerrrrrrrrrrrrrrrerrnl
GCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACG

ATGAAGGTTTTCGGATCGTAAAGTTCTGTTGTTAGGGRAAGARACCGCCGGGATGACCTCCC

terrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrernl
ATGAAGGTITTCGGATCGTARAGTTCTGTTGTTAGGGAAGRAACCCGCCGGGATGACCTCCC

GGTCTGACGGTACCTAACGAGAANGCCCCGGCTAACTACGTGCCAGCAGCCGUGGTAATA

trrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrerrrrrr e rrrrrrrrrrerr
GGTCTGACGGTACCTAACGAGAAMAGCCCCEGCTAACTACGTGCCAGCAGCCGCGGTAATA

CETAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGCTTCTTA

trrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrerrrerrrrrrrrrrrrrrrerl
CGTACGGGGGCAAGCGTTGTCCGGARAATTATTGGGCGTARAGCGCGCGCAGGCGGCTTCTTA

ACTCAGGTGTGARAGCCCACGGCTCAACCGTGGAGGGCCACTTGAAACTGGGAAGCTTGA
trrrrrrrrrrrerrrrerererrrrrrrrrrrrrrrrrrr ettt rrrrrrrrerrnd
AGTCAGGTGTGARAAGCCCACGGCTCAACCGTGGAGGGCCACTTGAAACTGGGARAGCTTGA

GTGCAGGAGAGGAGAGCEGAATTCCACGTGTAGCEGGTGARATCGCGTAGAGATGTGEAGEA

trrrrrrrrrrrerrrerererrrrrrrrrrrrrrrrrrr et rrrrrrrrerrnd
GTGCAGCAGAGGAGAGCGGAATTCCACGTGTAGCGGTGARAATGCGTAGAGATGTGCGAGGA

ACACCCGTGGCGAAGGCGGCTCTCTGGCCTGTAACTGACGCTCGACGCGCGARARGCGTGGE
trrrrrrrrrrrrrrrrerererrrrrrrrrrrrrrrrerrrrrrr e rrrrrrrrerrnd
ACACCCGTGECGAAGGCEECTCTCTGGCCTGTAACTGACGCTEGAGGCGCGARRAGCETGGE

GAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGTTGAGTGCTAGGTGTTG

trrrrrrrrrrrerrrerrererrrrrrrrrrrrrrrrrrr ettt rrrrrrerrid
GAGCCGAACAGGATTAGATACCCTIGGTAGTCCACGCCGTAAACCGTTGAGTGCTAGGTGTTC

GGGACTCCAATCCTCAGTGCCGCAGCTAACGCAATAAGCACTCCGCOCTGGGGAGTACGGT
terrrrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrr et i rrrrrrerrnd
GGGACTCCAATCCTCAGTGCCGCAGC TAACGCAATAAGCACTCCGCCTGGGGAGTACGGC

CGCAAGGCTGARAAACTCARAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTT
trrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrererrrr it rrrrerrnd
CGCAAGGCTGAAACTCARAAGGAATTGACGEGGACCCGCACAAGCEGGTGGAGCATGTGGTT

TAATTCGAAGCAACGCGAAGAACCTTACCAGGGUCTTGACATCCCGCTGACCCTCCTAGAG

trrrrrrrrrrrerrrerrererrrrrrrrrrrrrrrrerrr et rrrrrrrrerrn
TAATTCGAAGCAACGCGRAAGAACC TTACCAGGGCTTGACATCCCGCTGACCCTCCTAGAG

ATAGGAGCTCTCTTCGGAGCAGCGGTGACAGGTEGTGCATGGTTGTCGTCAGCTCEGTGTC
trrrrrrrrrrrrrrrrerererrrrrrrrrrrrrrrrrrrrrrr et rrrrrrrrerrnd
ATAGGAGCTCTCTTCGGAGCAGCGGTGACAGETGGTGCATGGTTGTCGTCAGCTCGTGTC

GTGAGATGTTGGETTAAGTCCCEGCAACGAGCEGCAACCCTTGTCCTTAGTTGCCAGCATTT

trrrrrrrrrrrrrrrerrererrrrrrrrrrrrrrrerrrrrrr et rrrrrrrrerd
GTGACGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTIGTCCTTAGTTGCCAGCATTT

ACTTGGGCACTCTAGGGAGACTGCCGTCGACARACACGGAGGARGCTGGGGATGACGTCAR
trrrrrrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrrrrr et rrrrrrrrerrnd
AGTTGEGCACTCTAGGEAGACTGCCGTCGACAAGACGEAGGARAGETGGEGATGACGTCAR

ATCATCATGCCCCTTATGTCCTGGGCTACACACGTGCTACAATGGATGGAACAACGEGGGCHR

trrrrrrrrrrrrrrrerrererrrrrrrrrrrrrrrrrrr ettt rrrrrrerrnl
ATCATCATGCCCCTTATGTCCTGGGCTACACACGTGCTACAATGCATGGRAACARCGGGCA

GCCAACTCGCGAGAGTGUCGUCAATCCCTTAAARCCATTCTCAGTTCGEATTGCAGGCTGC

trrrrrrrrrrrrererrrerrrrrrrrrrrrrrrrr ettt rrrrrrrrn
GCCAACTCGCGAGAGTGCGCGAATCCCTTARRACCATTCTCAGT TCGGAT TGCAGGCTGT

AMCTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGUGGTGAATA
trrrrrrrrrrrrrrerrrrerrerrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrl
AACTCGCCTGCATGARGCCGGRATCGCTAGTARATCGCGEGATCAGCATGCCGUGGTGAATA

CGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACGAGAGTTTGCAACACCCGAAGTC

trrrrrrrrrrrrrrrrrrerrerrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrd
CETTCCCGGGTCTTGTACACACCECCCGTCACACCACCGAGAGTTTGCARCACCCGARGTC

GGTGAGGTAACCGCARA—GAGCCAGCCGCCGAAGG 1429

Lrrrrrrrrrrrrrrr o rrrrrerrrrrrrrred
GGTGAGGTAACCGCAAGGAGCCAGCCGCCGARGE 1441

7e
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2a7
256
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31é
327
37¢6
387
436
447
496
S07
55¢&
sSe’7
&lée
e27
&76
©87
736
747
726
807
85¢
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21é
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1036
1047
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1167
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1336

1347
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@ Aneurinibacillus sp. U33 165 ribosomal RNA gene, partial sequence
— firmicutes | 3 leaves
@ ¥ Aneurinibacillus danicus strain NBRC 102444 168 ribosomal RNA gene, partial sequence
Ql—il Uncultured Bacilli bacterium clone SHBZ1214 168 ribosomal RNA gene, partial sequence
O fimicutes | 3 leaves
b O Uncultured bacterium clone 286 TC3_14 168 ribosomal RNA pene, partial sequence
Afirmicutes | 2 leaves
QBacillus sp. des7 165 ribosomal RNA gene, partial sequence
¢ firmicutes | 27 leaves
@ Aneurinibacillus migulanus strain SPSU B4 168 ribosomal RNA pene, partial sequence
Ancurinibacillus aneurinilyticus strain y170 16S ribosomal RNA gene, partial sequence
&5 @ Anurinibacillus aneurinilytieus strain G7_2_4BCO2 168 ribosonal RNA gene, partial sequence
Mficmicutes | leaves
firmicutes | 10 leaves
Aneurinibacillus aneurinilyticus gene for 168 rRNA, partial sequence, strain: NBRC 3115
& Uncultured prokaryote clone TPO0-07 168 ribosomal RNA gene, partial sequence
firmicutes | 5 leaves
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Bacillus subtilis EF488088.1

Bacillus subtilis strain QD9 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|EF488088 1| Length: 1412 Number of Matches: 1

Range 1: 366 to 1319 GenBank Graphics

Score

1700 bits(1884)

Expect Identities Gaps Strand
0.0 950/954(99%) 1/954(0%) Plus/Minus

Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Skbijct
Query
Skbijct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbjct
Query

Sbjct

1

1319

61

1259

121

1199

181

1139

241

1079

301

1019

36l

559

421

859

481

839
541

779

601

719

661

6589

721

781

539

841

479

S01

419

ARAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCAT

trrrrreerrrrrrerrr e et e et e e et e e
AAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGRACGTATTCACCGCGGCAT

GCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCG

trrrrrrerrrrrrerrreerr et et e e e e e e
GCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCG

AACTGAGAACAGATTTGTGGGATTGGCTTAACCTCGCGGTTTCGCTGCCCTTTGTTCTGT

trrrrrrerrrrrreerr e et et e e et e
AACTGAGAACAGATTTGTGGGATTGGCTTAACCTCGCGETTTCGCTGCCCTTTGTTCTGT

CCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCA

IIIII\IIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIIII\IIIIIIIIII
CCATTGTAGCA TGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCA

TCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTA

IIIII\IIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIIII\IIIIIIIIII
ACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCARCTA

AGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGA

feererrrrerrrrererrerer et et e e e e et e e e
AGATCAAGGGTTGCGBCTCGTTGCGGGACTTAACCCARCATCTCACGACACGAGCTGACGR

CAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTCA

IIIII\IIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIIII\IIIIIIIIII
CRACCATGCACCACCTGTCACTCTGCCCCCGRAGGGGACGTCCTATCTCTAGBATTGTCA

GAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGRAATTAAACCACATGCTCCAC

trrrrrrerrrrrrerrr et et et e e e e e
GAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGARATTARACCACATGCTCCAC

CGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGE

trrrrrrerrrrrrerrrerrr et e et e e e e e et e
CGCTTGTGCGGGCCCCCGTCRAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGG

CGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACACTTAGCAC

tererrrrrrrrreerrrerrrerrerrrrrrrrrrr et e e e e
CGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGARACCCCCTAACACTTAGCAC

TCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGC

IIIIIIIIIIIIIIIIIIIIIIIIIIIII FErrrrrerr et et et el
CAT TAC TGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGT

TCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACATCTC

IIIIIIIIIIIIIIIIIIIIIIIIIIIII PEEErrrrrr ettt el
CCTCAGCGTCAGTTACRAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACATCTC

TACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAG

frrrrrrrrerrrrerererrrr e rrrrrr e et el
TACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAG

TTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCARACTTARAAARRACCGCCT

Lrrrrrrrverrrrerererrrrrrrrrrrerrrrerereerr rrrrrr rrrrrernd
TTTCCAATGACCCTCCCCGGTTGAGCCGGGEGCTTTCACATCAGACTTARGRARACCGCCT

GCGAGCCCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCT

frrrrrrrrerrrrerererrrr e rrrrrrr e ettt el
GCGAGCCCTTTACGCCCAATAATTCCGGACRACGCTTGCCACCTACGTATTACCGCGGCT

GCTGGCACGTAGTTAGCCGGGCTTTCTGGTTAGGTACCGTC-AGGTACCGCCCT 8953

frrrrrrrrerrerrrerr o rrrerrrrrrrrrrrereerr e rrrrrnd
GCTGGCACGTAGTTAGCCGTGCTTTCTGGTTAGGTACCGTCRAAGGTACCGCCCT 366
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QlciQuery 213911
Bl el a6, compce gesome

5 Bl B RNA gene, partal sequence
9 Badill ique faciens strain SN-18 165 ri RNA gene, partial sequence

@ Bacillus sp. cna? 168 ribosomal RNA gene, partal sequence
9 Bacillus sp. TC2 168 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain KPBa 165 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain MU S1 16 ribosomal RNA gene, partial sequence
9 Bacillus subtilis gene for 165 ribosonal RNA, partal sequence, srin: KB2
O Bacillus sp. KSRH34 partial 168 rRNA gene, strain KSRH34
9 Bacillus sp. KSRHT partal 165 rRNA gene, strain KSRHI
9 Bacillus sp. KSRH 13 partial 16S rRNA gene, strain KSRHI3
Bacillus subtilis strain D1 168 ribosomal RNA gene, partial sequence
Bacillus vallismortis strain DD007 168 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain DDIS6 168 ribosomal RNA gene, partial sequence
JBnnlllu mlmhumn NJ116S ribosomal RNA gene, partial mpﬂm
116 il RNA gene, partial
9 Bacillus sp. BAB-4896 165 ribosomal RNA gene, parial sequence
O Bacillus sp. BAB-4886 168 ribosomal RNA gene, parial sequerce
9 Bacillus sp. BAB-4866 165 ribosomal RNA gene, partial sequence
9 Bacillus tequilensis strain PUFSTB03 165 ribosomal RNA gene, partial sequence
9 Bacillus §p. KM-1 gene for 16 ribosomal DNA, partal sequence
9 Bacillus sublils strain VXIR02 165 ribosomal RNA gene, partial sequence
9 Bacillus sp. S113 165 ribosomal RNA pene, partial sequence
9 Bacillus p. TZ29 168 ribosomal RNA gene, partial sequence:
9 Bacillus §p. VRTS 165 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain VDISR19 168 ribosomal RNA gene, partial sequence
umm;ﬁ bacterium SV762 168 ribosomal RNA gene, parial sequence
iytic bacterium SV740 168 ribosomal RNA gene. partial sequence
\‘Bu.\lhuyp V4 165 ribosomal RNA gene, partial sequence
9 Bacillus subtils strain W6 168 ribosomal RNA gene, partal sequence
9 Bacillus sublils strain MG2 16 ribosomal RNA gene, partial sequence
3 Bacillus subtlis subsp. sublils strain DSM 10 165 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain SANN3 168 ribosomal RNA gene, partial sequence
9 Bacillus subtilis strain FBL-1 165 ribosomal RNA gene, partial sequence
9 Baclus 5, CEBTI2.| 165 ibowmal RNA g parial soquce
gene, partial sequence
as-nu.u . NXUSASBLOOG 165 nhmnm:l RNA gene, partal sequence
9 Bacterium YC-LK-LKJ121 168 ribosomal RNA gene. partial sequence
9 Bacterium YC-LK-LKJ44 168 ribosomal RNA gene, partial sequence
O Bacterium YC-LK-LKJ45 168 ribosomal RNA gene, partial sequence
3 Bacterium YC-LK-LKJ43 165 ribosomal RNA gene, partal sequence
3 Bacillus sp. BAB-4800 16 ribosomal RNA gene, partial sequence
9 Bacterium Y2 16 ribosomal RNA gene, partial sequence
¥ Bucillus sp. ZH-42 168 ribosomal KNA‘enl partial sequence
9 Bucilus subtls strain Natto3 168 ribosomal RNA gene, ;unnhcqueme
9 Baxillus subtlsstrain RW-401 168 ribosomal RNA gene, patial equence
9 Bixillussp. ZLXH-6 168 ribosomal RNA gene, partial sequence
9 Bixillussp. ZLXH-S 168 ribosoal RNA gene, prtial sequence
9 Bacillus . ZLXH-3 168 ribosomal RNA gene, partal sequence
9 Bacillus sp. ZLXH-2 165 ribosomal RNA gene, patial sequence
9 Baxillus $p. JBS-8 168 ribosomal RNA gene, partial sequence
9 Bacllus sp. JBP-21 165 ribosomal RNA pene, parial sequence
9 Bacillus tequilensis srain HRJ6 165 ribosomal RNA gene, parial sequence
9 Bacillus subtilis strain MSEB 24 16S ribosomal RNA gene, complete sequence
9 Baxillus subtilis strain MSEB 32 16S ribosomal RNA gene, partial sequence
9 Bacillus sublils strain MSEB 71 168 ribosomal RNA gen,
2 Basill i I11B B 12523
O Bagillus subtlis subsp. inaquosorum strain IHB B 7075 165 ribosomal RNA gene, partal sequence
Bl wbils i Bp1 165 sonal RNA, il e
IB, is strail \m\ |lsrimom.\i\llw i

3

gene,

i mm i pene,

is strain MN42 168 1i gene,

Baill is strain MN29 165 1i pene,
 Bagilly is drain MN26.

Bacills . MN19(2014) IhSmmmIRNr\gu\e.punnlmme

9 il sp MN13 165 ribosoml RNA gene, partal suence

9 Bacillus mojavensis wrain LTWI3 165 ribosomal RNA gene, pantial sequence

9 Bacillus sp. M28(2014) 165 rbosomal RNA gene, partial sequence

9 Bacillus . INBio_4057G 165 rbosomal RNA gene, patial sequence

9 Bacills s, INBio 40397 168 ribosomal RNA gene,partalseqence

9 Bailus subilis srain PSIW-1 165 ibosomal RNA g, part
in BDFY partial sequence

9Busilus . ICA 36 165 rbosormal RNA gene, partial sequerce

Bacillus p. DMBIS 165 ribosomal RNA gene, parial sequence

9 Bucillus subtlssrain DPI 168 ribosomal RNA gene, partial sequence

9 Bacillus subtlssrain CICC 10366 165 ribosomal RNA gene, partial sequence

9 Bacillus . MLI-2 165 ribosomal RNA gene, partial sequence

Bacillu in H1 pene, i

9 Bacillus vallismortis strain 1 165 ribosomal RNA gene, partial sequence
Bacil i in R2 168 RNA gene, i

9 Bacillus vllsmoris st R1 168 rbosoms! RNA gene, partial soqernce

9 Bacillus subtilsstran DZBPO3 168 ribosomal RNA gene,partial sequence

@ Bacillus subilis strain DZBPO2 165 ribosomal RNA senc.partal suence

9 Dacilus bl srain DZBGOG 165 ibosomal RNA pens, parial sequence
9 Bacillus bl srain DZBGOS 165 ibosomal RNA gene, panial sequence
9 Bacilus subiilis srain DZBGO2 165 ibosomal RNA gene, panial sequence
4 Bacillus subtlisstrain TMIR: 165 ribosomal RNA gene, prtal sequence

3 Bacillus subtilis strain PR3S 165 ribosomal RNA genc, parial sequence
Bacillus tequikensis strain B47 165 ribosomal RNA pene, partal sequence
Bacterium NF2 165 ribosomal RNA gene, partal sequence
fmicuics | § kaves

9 Bacillus sp. SSKSDS 168 ribosomal RNA gene, partial sequence
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8- The phylogenetic analysis of bacteria isolated from books and shelves in

libraries and archive storerooms samples.

Pseudomonas jessenii LN774645.1

Pseudomonas jessenii partial 165 rRMNA gene, isolate 1111MAR14N4
Sequence ID: emb|LN774645 1] Length: 1191 Mumber of Matches: 1

Range 1: 1 to 1028 GenBank Graphics

Score

1775 bits{1968)

Expect Identities Gaps Strand
0.0 1013/1028(99%) 3/1028(0%) Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Sbjct
Query
Sbjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shijct
Query
Skijct
Cuery
Sbhijct
Query
Skijct
Query
Sbhijct
Query
Skhjct
Query
Sbict
Query

Skhjct

16

1

76

6l

1286

121

186

181

256

241

316

301

376

361

436

421

486

481

556

541

&le

601

676

&6l

734

721

794

781

854

241

914

901

974

96l

1033

1021

AATGCCTAGGAATCTGCCTATTAGTGEGEGEGACAACGTTTCGAAAGGAACGCTAATACCGC

trrrrrrrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrr e rrrrrrrren
AATGCCTAGGRATCTGCCTATTAGTGGGGCGACAACGTTTCGARAGCAACGCTAATACCGC

ATACGTCCTACGGEGAGARAGCAGGGGACCTTCGGGECCTTGCGCTAATAGATGAGCCTAGG

trrerrrrrrrrrrrrrrrrerrrrr et rrrrrrrrrrrr et rrrrrrrrrne
ATACGTCCTACGEGAGAAAGCAGGGGACCTTCGGECCTTGCGCTAATAGATGAGCCTAGG

TCGGATTAGCTAGTTGGTGAGGTAATGGC TCACCAAGGCGACGATCCGTAACTGGTCTGA

trrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrr i rrrrrrrrrn
TCGGATTAGCTAGT TGGTGAGETAATGGCTCACCARGGCGACGATCCGTAACTGGTCTGA

GAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGT

trrrrerrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrr e rrrrrrrrrned
GAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGT

GEGGAATATTGGACAATGGGCGARAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGET

trrrrerrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrr ettt rrrrrrrrrnd
GGGGAATATTGGACAATGEGCCARAGCCTGATCCAGCCATGCCGCGTGTGTGRAAGARAGET

CTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGTCGTTGCCTAATACGTGACGGETT

trrrrrrrrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrr e et rrrrrrel
CTTCGGATTGTARAAGCACTTTAAGTTGGGAGGAAGGGTCGTTGCCTAATACGTGACGGCT

TTGACGTTACCGACAGRAATAAGCACCGGCTAACTCTGTGCCAGCAGCCGCGGTAATACAG

trrrrrrrrrrrrrrrrrrrer et et rrrrrrrrrrr e e rrrr e
TTGACGTTACCGACAGAATAAGCACCGECTAACTCTGTGCCAGCAGCCGCGGTAATACAG

AGGGETGCAAGCGTTARTCGGRAATTACTGEGGCGTARAGCGCEGCETAGETEGGTTTGTTARGT

trrrrrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrrr e rrrrrrrrrned
AGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAARGCGCGCGTAGGTGGTTTGTTARGT

TGGATGTGARAATCCCCGGGCTCAACCTGGGAACTGCATCCARAARACTGGCAAGCTAGAGTA

trrrrrrrrrrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrr e rrrrrrrrrnd
TGGATGTGARATCCCCGGECTCAACCTGGGARCTGCATCCARAACTGGCAAGCTAGAGTA

CEGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGARATGCGTAGATATAGGAAGGARCAE

trrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrr it rrrrrrrrrned
CGGTAGAGGGTGGTGERAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGARGGARCA

TCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGETGCGAARAGCGTGEGEGAG

trrrerrrrrrrrrrerrrrrrr et ety rr e e ettt el
TCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTGCGARAGCGTGGGGAG

C—AACAGGATTAGATACCCTGGETAGTCCACGCCGTAACGATGTCAACTAGCCGTTGGGA

Lorrerrrrrrrrrrerrrrrererrrrrr ety rrrr et rrrrred
CRAARCAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGTCRAACTAGCCGTTGGEGA

TCCTTGAGATCTTAGTGGCGCAGCTAACGCATTAAGTTGACCGEGCCTEGGEGAGTACGGCCG

trrrrrerrrrrrrrrrrrrrrr ettty rr e e et el
TCCTTGAGATCTTAGTGGCGCAGCTAACGCATTAAGT TGACCGCCTGGGEGAGTACGGCCG

CAAGGTTAAAACTCAARTGAATTGACGEGEGCCCGECACARMGCGETGGAGCATGTGGTTTA

trrrrerrrrrrrrrrerrrerrr ettt rrrr et et e el
CAAGGTTAAAACTCARAATGAATTGACGGGGGCCCECACRAAGCGETGGAGCATGTGGTTTA

ATTCGAAGCAACGCGARARARMCCTTACCAGSGCCTTGACATCCAGTGAACTTTCCAGRAARTG

trrrrrrrrrrrrrrrr orerrerrrerrrrrrrrrrrrrrerrrrrrrrrrrrrrrr el
ATTCGAAGCAACGCGAAGRAACCTTACCAGGCCTTGACATCCAGTGAACTTTCCAGAGATG

GATTGGTGCCTTCGGEGEAACACTGARANACAGGGEGCTGCATEGECTETCGTCAGCTCGGEGETCGE

trerrrrrrrrrrrrerrerrrrr e rrrrrrerreerrrrrrrrrrrr o rrnl
GATTGGTGCCTTCGGGARACACTGAGACAGGSTGCTGCATGGCTGTCGTCAGCTCGTGTCGT

GAAATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAATTA-CAGCCCGTTA

Lrorrrrrrrrrrrrerrerrrereerrrrrrrrrrrrreeererr rrr rrrr rrn ol
GAGATGTTGGGTTAAGT CCCGTARCGAGCGCAACCCTTGTCCTTAGTTACCAGCACGTAR

AGGEEGEGEGEC 1040

N ERN
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. BIS-M3 165 rbosomal RNA peoe,purtial sequence

9

canmm-mmm 168 ribosomal RNA gene, partial saquence

') ilmhgtmthtlﬂll 168 ribosomal RNA
@ Pcudomonas putida 168 nbosoaal RNA

CLISOS 165 ribosomal RNA gen, partial sequence
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Bacillus cereus KP192930.1

Bacillus cereus strain SHZ3.1 168 ribosomal RNA gene, partial sequence
Sequence ID: gb|KP192930.1] Length: 1419 Number of Matches: 1

Range 1: 334 to 1385 GenBank Graphics

Score

1824 bits(2022)

Expect Tdentities Gaps Strand
0.0 1039/1052(99%) 4/1052(0%) Plus/Minus

Query
Skjct
Query
Sbjct
Query
Sbjct
Query
Ssbkjct
Query
Shjct
Query
Skjct
Query
Sbjct
Query
Sbjct
Query
Shjct
Query

Sbijct

Query
Shijct
Query
Skhjct
Query
Sbjct
Query
Skjct
Query
Skjct
Query
Shjct
Query
Skjct
Query

Shijct

1

1385

61

1325

121

1265

181

1205

241

1145

301

1085

361

1025

421

965

431

905

541

845
601

785

661

725

721

665

781

605

B41

545

901

485

960

425

1018

365

CGGETGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTC

FECTEErrr et e et et e e e e e b e e e e
CGGGTGTTACAAACTCTCGTGGTCTGACGGGCGGTEGTGTACAAGGCCCGGGAACGTATTC

ACCGCGGCATGCTGA GCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGT

III\IIIIII\IIIIIIIIIIIIIIII\III\IIIIIIIII\IIIIII\IIIIIIIIIII
ACCGCGGCATGCTGATCCGCGATTACTAGCGAT TCCAGCTTCATGTAGGCGAGT TGCAGT

CTACAATCCGAACTGAGRAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTC

Ferreerrrerrrrrrrr e ettt et e et e e
CTACARTCCGRACTGAGARCGGTTTTATGAGAT TAGCTCCACCTCGCGGTCTTGCAGCTC

TTTGTACCGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGAC

III\IIIIII\IIIIIIIIIIIIIIII\III\IIIIIIIII\IIIIII\IIIIIIIIIII
GTGTAGCCCAGGTCATRAGGGGCATGATGATTT GAC

GTCATCCCCACCTTC GTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTTAATG

III\IIIIII\IIIIIIIIIIIIIIII\III\IIIIIIIII\IIIIII\IIIIIIIIIII
CCACCT CCGGCAGTCACCTTAGAGTGCCCAACTTAATG

ATGGCAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACAC

RN N N N Ry
ATGGCAACTAAGATCAAGGETTGCGCTCGTTGCGGGACTTAACCCARCATCTCACGACAC

GAGCTGACGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCT

NN N Ry
GRGCTGACGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGRAGCCCTATCTCT

AGGGTTTTCAGAGGATGTCRAGACCTGGTAAGGTTCTITCGCGTTGCTTCGAATTARACCA

Ferreerrrerrr e ettt et e e e e e e
AGGGTTTTCAGAGGATGTCARGACCTGGTRAAGGTTCTTCGCGTTGCTTCGRATTAAACCA

CATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGET

III\IIIIII\IIIIIIIIIIIIIIII\III\IIIIIIIII\IIIIII\IIIIIIIIIII
GCGGGECCCCCGTCAATTCCTTTGAGT TTCAGCCTTGCGGCCGT

ACTCCCCAGGCGGAGTGCTTAATGCGTTARCTTCAGCACTAAAGGGCGGARACCCTCTAR

RN N N R
ACTCCCCAGGCGGAGTGCTTAATGCGTTARCTTCAGCACTAAAGGGCGGARACCCTCTAR

CACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCC

Frrrrrrrrrrrrrrrrrrrre e e et e e e e e e e
CACTTAGCACTCATCGTTTACGGECGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCC

ACGCTTTCGCGCCTCAG CAGTTACAGACCAGARAAGTCGCCTTCGCCACTGGTGTTCC

IIIIIIIIIIIIIIIIIIIIII\IIII\IIII\IIIIIIIIIII\IIII\IIII\IIIII
TCAGTTACAGACCAGARAAGTCGCCTTCGCCACTGGTGTTCC

TCCATATCTCTACGCATTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCA

IIIIIIIIIIIIIIIIIIIIII\IIII\IIII\IIIIIIIIIII\IIII\IIII\IIIII
CGCATTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCA

AGTCTCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAMACTTAR

Frrrrrrrrrrrrrrrrrrererrrr e et rr e e e e e el
AGTCTCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAGACTTAR

ARMACCACCTGCGCGCGCTTTACGCCCAATARATTCCGGATAACGCTTGCCACCTACGTAT

PEEErrrrrrr et er e e e e e e
GARACCACCTGCGCGCGCTTTACGCCCAATAATTCCGGATARCGCTTGCCACCTACGTAT

TACCGCGGECTGCTEGCACGTAGTTAGCCG-GECTTTCTGGTTAGGTACCETCARGGGGCC

IIIIIIIIIIIIIIIIIIIIII\IIII\I Frrrrrrrerrerererrrrrrrrrr el
GGCRACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCARGGTGCC

AGCTTATTCAACTAGCACTTGTTCTTCCCTAAC-ACAARATTTTACAACCCG-AAGCCTT

Frrrrrrrrrrrrrrrrrrrrererreerr e rrerrrerrrrr rrrrr rrrrrnd
AGCTTATTCAACTAGCACTTGTTCTTCCCTAACAACARAATTTTACGACCCGARAGCCTT

CCTCACTCCCCCGGCG-TGCTCCGTCCARATT 1048

e o rrrrr reererrrr o rnd
CATCACTCACGCGGCGTTGCTCCGTCAGRATT 334
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¥Bacillus cereus partial 165 rRNA gene, s Bl1
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¥Bacillus cereus partial 165 rRNA gene, strain B68
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ce
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Bacillus altitudinis KT758615.1

Bacillus altitudinis strain HQB822 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KT758615.1] Length: 1111 Number of Matches: 1

Range 1: 27 to 1077 GenBank Graphics Next Match Pravious Match

Score

1817 bits(2014)

Expect Identities Gaps Strand
0.0 1036/1052(928%) 3/1052(0%) Plus/Plus
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CCGGATGTTAGCGGCGEGACGEETGAGTAACACETEGGTAACCTGCCTGTAAGACTGGEGAT

terrererrrrrrrrerreeererrrrr e rrrrr et el
COGGATGTTAGCEGCEGACGEETGAGTARCACGTGEETARACCTGCCTGTAAGACTEGGAT

ARCTCCEGEGARANCCEEAGCTAATACCGGATAGTTCCTTGARCCGCATGETTCAAGGATGA

treeererrrerrrrerrrrrer ettt et et et
AACTCCGGGAAACCGGAGCTARATACCGEGATAGT TCCTTGARCCGCATGGTTCAAGGATGA

AAGACGETTTCEECTGTCACTTAYAGATGGACCCECEECECATTAGCTAGTTGGTGAGET

tereererrrrrrrrrrreeerr rerr e e et et et rrrrred
ARGACGGTTTCEGCTGTCACTTACAGATGEACCCECEGCGCATTAGCTAGTTGETGAGGET

ARCGECTCACCARAGGCGACGATGCGTAGCCGACCTGAGAGEETGATCGGCCACACTGGER

treeererrrrrrrrr rerrer ettt et et et et e
AACGGCTCACCAAGGCARCGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGA

CTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGA

terrererrrrrrrrrrrerrrerrrrr et e e et et e el
CTGAGACACGGCCCAGACT CCTACGEGAGGCAGCAGTAGGGAATCTTCCEGCAATGBACGR

ARGTCTGACGGAGCARCGCCGEGCETGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTG

treeererrrrrrrrrrrrrr et ettt e e ettt rrrrna
AAGTCTGACGGAGCAARCGCCGCGTGAGTGATGAAGGTTTTCGGATCGTARAGCTCTGTTG

TTAGGGAAGAACAAGTGCAAGAGTAACTGCTTGCACCTTGACGGEGTACCTAACCAGALAGT

terrererrrrrrrrerrerererrrrr e e ettt e rrrrred
TTAGGGAAGAACAAGT GCARGAGTAACTGCTTGCACCTTGACGGTACCTAACCAGARAGT

CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT

rreeererrrrrrrrrrrrrr ettt e ettt e
CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAAT

TATTGGGCGTAAAGGGCTCGCAGGCGETTTCTTAAGTCTGATGTGARAGCCCCCGEGECTCA

tereererrrrrrrrerrrrrrrrrrrr e e ettt el
TATTGGGCGTARAGGECTCGCAGGCGGTTTCTTAAGTCTGATGTGARAAGCCCCCGECTCA

ACCGEEGAGGGTCATTGEAAACTGEGARAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCA

trreererrrrrrrrrrrrrr et ettt e et et e rrrrn
ACCGGGGAGGGTCATTGEARAACTGGCARACTTGAGT GCAGRAGAGCAGAGTGGARTTCCA

CGTGTAGCGGTGAAATGCEGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG

teeerrrrrrrrrrrrrreerrrr et rrrrr et rrrrred
CETGTAGCGETGAAAT GCGTAGAGATGTGGAGGARCACCAGTGGCGAAGGCGACTCTCTS

GTCTGTAACTGACGCTGAGGAGCGARAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGT

trererrrrrrrrrrrreer et ettt et rr e et et et
GTCTGTAACTGACGCTGAGGAGCGARAGCGTGEGGAGCGAACAGGATTAGATACCCTGET

AGTCCACGUCGTAAACGATGAGTGCTAAGTGTTAGGGGGETTTCCGCCCCTTAGTGC TG A

tererrerrrrrrrrerreerrrr et rrrrrrr et e rrrrred
AGTCCACGCCGTARACGATGAGTGCTAAGTGTTAGEGEGGTTTCCGCCCCTTAGTGUTGCA

GCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGETCGCARAGACTGAAACTCAAAGEAAT

tererrrrrrrrrrrerreerrrr et rrrrrrr et el
GCTAACGCATTAAGCACTCCGCCTGGEEGAGTACGETCGCARGACTGARACTCARAGGART

TGACGGGEGEECCCECACAAGCEETGEGAGCATGTGGTTTAATTCGAAGCAACGCGAMANNDCC

treeerrrrrrrrrrerrerevererrrrrrrrrrrrrrrererer et rrrrr el
TGACGGGGGCCCGCACARGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACT

TTACCAGGTCTTGACATCCTCTGACACCCTAAAGATAGGGCTTTCCCTTC-GEGAMAMGAG

tererrrrrr rrrreeveereerererrrr o rrrrrreererrrrr et rrrr el
TTACCAGGTC-TGACATCCTCTGACACCCTAGAGATAGGGCTTTCCCTTCSEGGACAGAG

TGACAGGGGGGCATGGTTGTCGTGAGCTCGGGTCGGEGAAATGTTGEGEGTTAAGTCCCGCAC

Prerer e rrrrrereerer e crerr rrrrr ot rerrrer ettt rrrrrrned
TGACAGTGGTGCATGGTTGTCGTCAGCTCTGGTCGTGAGATGT TGEGGTTAAGTCCCGCAC

GAGCGCACCCTTGATCTA-TTGCCAGCATTTA 1050

Peeerrr e e el
GAGCGCAACCCTGATCTAGTTGCCAGCATTTA 1077
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Bacillus pumilus KP322017.1

Bacillus pumilus strain MK16 163 ribosomal RNA gene, partial sequence
Sequence ID: gb|KP322017.1] Length: 1469 Number of Matches: 1

Range 1: 64 to 1120 GenBank Graphics

Score

1799 bits(1994)

Expect Identities Gaps Strand
0.0 1038/1057(98%) 6/1057(0%) Plus/Plus
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CCCGGATGTTAGCGGUGGACGEGTGAGTAACACGTGEGTAACCTGCCTGTAAGACTGGGA

trrrrrrrrrrrrrrerrererrrrrrrrrrrrrrrrrrrrrrrr e rrrrrrrrrrel
CCCGGATGTTAGCGGUGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGA

TAACTCCGGGAAACCGEGAGCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATG

trrrrrrrrrrrrrrerrerrrrrrerrrrrrrrrrrrrrrrrrr i rrrrrrrrrrel
TAACTCCGGGAAACCGEAGCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATG

ARAGACGETTTCGGCTGTCACTTACAGATGGACCCGCGGCEGCATTAGCTAGTTGGETGGGE

trrrrrrrrrrrrrrerreeerrrrerrrrrrrrrrrrrrrrrrr e rrrrrrnl
ARAAGACGGTTTCGGCTGTCACTTACAGATGGACCCGLGGCGCATTAGCTAGTTGGTGGGSE

TAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGG

trrrerrrrrerrrrerrerrerrrr e e e e e e et e el
TAATGGCTCACCAAGECGACGATGCGTAGCCGACCTGAGAGEGETGATCGGCCACACTGGE

ACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACG

trrrerrrrrerrrrerrerrrrrrr e e e e et e e et rrrrrrred
ACTGAGACACGECCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATEGACS

ARARGTCTGACGGAGCARCGCCGCGEGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTT

trrrrrrrrrrrrrrerrererrrrrrrrrrrrrrrrrrrrrrrrrr el
ARAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTT

GTTAGGGARAGALRCALGTGCGAGAGTAACTSGCTCGCACCTTGACGGTACCTAACCAGRARNG

trrrrrrrrrrrrrrerrererrrrrrrrrrrrrrrrrrrrrrrr i rrrrrrel
GTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTTGACGGTACCTAACCAGAARG

CCACGGCTAACTACGTGCCAGCAGCCGCGEGGTRAATACGTAGGTGGCAAGCGTTGTCCGGAR

trreerrerrrrrrrerrerrrrrrrrrrrrrrrrrrr et r ey rrrrrred
CCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGEGTGGCAAGCGTT GTCCGGAR

TTATTGGGCGTARAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGARAGCCCCCGEGGECTC

trrrrrrrrrrrrrrerrererrrrrrrrrrrrrrrrrrrrr et e rrrrrrnel
TTATTGGGCGTARAGGECTCGCAGGCEGTTTCTTAAGTCTGATGTGAAAGCCCCOGGCTC

AMACCGEGEGEGAGGGTCATTGGAAACTGEGAAACTTGAGTGCAGAAGAGGAGAGTGGAATTCC

trrrrrrrrrrrrrrerreeerrrrrerrrrrrrrrrrrrrrrrrr e rrrrrrrrrrnl
AACCGGGGAGGGTCATTGGARAACTGGGAAACT TGAGT GCAGAAGAGGAGAGTGGARTTCC

ACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCT

terrerrerrrrrrrrerrerrrrrrrrrrrrrrrrrrrr ettt e rrrrred
ACGTGTAGCGGTGARATGCGTAGAGATGTGGAGGARCACCAGTGGCGAAGGSCGACTCTCT

GETCTGTAACTGACGCTGAGGAGCGARAAGCGTGGGEGAGCCGAACAGGATTAGATACCCTGE

trrrrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrr et rrrrred
GGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGEGGAGCGARACAGGATTAGATACCCTGE

TAGTCCACGCCGTAMACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGC

trrrrrrrrrerrrrrerrerrrrrrrrrrrrrrrrrrrr ettt rrrrre
TAGTCCACGCCGTABACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTSCTGO

AGCTAACGCATTAAGCACTCCGCCTGGEGGAGTACGGTCGCAAGACTGAAACT CAARGGAR

trrrrrrrrrrrrrrererrerrrrrrrrrrrrrrrrrrr ettt rrrrrrnd
AGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCARAGGAR

TTGACGGGGGCCCGCACAAGCGETGGAGCATGTGGTTTAATTCGAAGCAACGCGARALAC

trrrrrrrrrrrrrrereerrerrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrr el
TTGACGGGGEGECCCGCACAAGCGGETGGAGCATGTGGT T TAATTCGAAGCAACGCGARAGARAC

CTTACCA-GTCTTGACATCCTCTGAC-ACCCTAAARAATAGGGCTTTCCCTTC-GGGACAG

trrrrrr rrrrrrrereeeerrrer orrrrrr o rrreeerrrrrrrrrrr rrrrrrd
CTTACCAGGTCTTGACATCCTCTGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACAG

AGTGACAJOIJUIUCATGETTGTCEGTCCGCTCGEGGTCGEGAAATGTTGGGTTAA-TCCCC

terrerrer rrorrrerrerrerrer orrrrr et e et rrrrrrrr o rer ol
AGTGACAGETGETGCATGETTGTCGTCAGCTCETGTCGTGAGATGTTGGGTTARGTCCGEC

CACGAGCGC-ACCCTTGATC-TRAATTGCCAGCATCCA 1051
Perrrrrr rrrrrrreer ot rrrrrrrrrr ol
AACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCA 1120

&0
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&00
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TZ20
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@ cl|Query_48945
A firmicutes | 4 leaves
+ Bacillus pumilus SAFR-032, complete penome
9 Bacillus pumilus strain W-N-5-3-2 16S ribosomal RNA pene, partial sequence
&9 Bacterium BEL C12 168 ribosomal RNA gene, partial sequence
1 Bacillus pumilus 16S ribosomal RNA gene, partial sequence
Bacillus pumilus strain m363 168 ribosomal RNA gene, partial sequence
Bacillus pumilus sirain m414 168 ribosomal RNA gene, partial sequence
# Bacillus pumilus strain O48 168 ribosomal RNA gene, partial sequence
Bacillus pumilus strain YHE-31 168 ribosomal RNA gene, partial sequence
Bacillus pumilus strain YHH-2 165 ribosomal RNA pene, partial sequence
Uncultured bacterium clone IF_31 168 ribosomal RNA gene, partial sequence
Bacillus pumilus sirain KAR7S 168 ribosomal RNA gene, complete sequence
Bacillus sp. FJAT-22482 168 ribosomal RNA gene, partial sequence
Bacillus pumilus strain IHBB 9209 168 ribosomal RNA gene, partial sequence
Bacillus pumilus strain IHBB 9966 16S ribosomal RNA gene, partial sequence
Bacillus pumilus strain IHBB 9821 168 ribosomal RNA gene, partial sequence
Bacillus pumilus steain IHBB 11092 168 ribosomal RNA gene, partial sequence
Bacterium ARb18 168 ribosomal RNA gene, partial sequence
Bacterium ARb25 168 ribosomal RNA gene, partial sequence
Bacillus pumilus strain LPO2_01 168 ribosomal RNA gene, partial sequence
Bacillus pumilus strain PW 176 168 ribosomal RNA gene, partial sequence
Bacillus sp. Asnod6C12 partial 165 rRNA gene, isolate Asnod6C12
Bacterium LX22 168 ribosomal RNA gene, partial sequence
Bacillus pumilus partial 165 rRNA gene, isolate M11
Bacillus sp. BOIB1_I2AR2A 168 ribosomal RNA gene, partial sequence
Bacillus sp. 984B6_12ECASO 168 ribosomal RNA gene, partial sequence
Bacillus sp. 991B6_12ER2A 168 ribosomal RNA gene, partial sequence
Bacillus sp. 985B6_12ACASO 168 ribosomal RNA gene, partial sequence
Bacillus sp. 988B6_12ACASO 168 ribosomal RNA gene, partial sequence
Bacillus sp. 9935B6_12AR2A 168 ribosomal RNA gene, partial sequence
Bacillus sp. 999B6_12AR2A 165 ribosomal RNA gene, partial sequence
Bacillus pumilus 168 ribosomal RNA gene, partial sequence
Bacillus safensis strain LOCK 1018 168 ribosomal RNA gene, partial sequence
Bacillus sp. 7Kpla 168 ribosomal RNA pene, partial sequence
Bacillus sp. 13K7a2 168 ribosomal RNA gene, partial sequence
Bacillus pumilus sirain Bpl0§ 168 ribosomal RNA gene, partial sequence
Bacillus safensis strain SB-13 168 ribosomal RNA gene, partial sequence
Bugcillus safensis strain L26 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 9538-4 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 958-5 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 958-7 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 958-12 165 ribosomal RNA pene, partial sequence
Uncultured bacterium clone 958-18 165 ribosomal RNA pene, partial sequence
Uncultured bacterium clone 335-2 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 335-5 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 335-18 165 ribosomal RNA pene, partial sequence
ncultured bacterium clone 335-21 168 ribosomal RNA gene, partial sequence
firmicutes | 50 leaves
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Bacillus stratosphericus KJ672335.1

Bacillus stratosphericus strain MUGA150 165 riboscomal RNA gene, partial sequence
Sequence ID: gb|KJ672335.1] Length: 1404 Number of Matches: 1

Range 1: 326 to 1371 GenBank Graphics

Score

1781 bits(1974)

Expect Identities Gaps Strand
0.0 1026/1046(98%) 7/1046(0%) Plus/Minus
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Shijct
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1

1371

61

1211

121

1251

181

1191

241

1121

301

1071

36l

1011

421

951

481

291

541

821
601

771

711

721

651

781

241

521
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S5l

411
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TCTCGTGETGTGACGEECGETGTGTACRAGGCUCGEGARCGTATTCACCGUGGCATGCTG
teererrrrrrrrrrrrrreererrerrrrrrrrrrrrerrrrrerrrrrrrrrrrrrel
TCTCGTEETETGACGEECEGETGTETACRAGGCCCGEEAACGTATTCACCGCGGCATGCTE

ATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACT

trerrrrrrerrrrrerrrerererererrrrrrrrrr ettt rrrrrrred
ATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGT TGCAGACTGCGATCCGAACT

GRAGAACAGATTTGTEGEEATTEGCTARACCTTECGEGTCTCGCAGCCCTTTETTCTGTCCAT
terrerrrrrrrrrrrrrreererrerrrrrrrrrrrrerrrrr et et rrrrrreel
GRAGAACAGATTTGTEGEATTGGCTARACCTTECGGTCTCGCAGCCCTTTETTCTGTCCAT

TGTAGCACGTETGTAGCCCAGGTCATAAGGGECATGATGATTTGACGTCATCCCCACCTT
teererrrrrrrrrrrrrreererrerrrrrrrrrrrrerrrrr et et rrrrrrrel
TGETAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTT

CCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCARCTGAATGCTGGCAACTARGAT
reeererrrrrrrrrrrreerrerrerrrrrrrrrrrrrer ettt r i rrrrel
CCTCCGETTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTCAATGCTGGCAACTARGAT

CAAGGGTTGCGCTCGTTGCEGEEGACTTAACCCAACATCTCACGACACGAGCTGACGACARAC

trerrrrrrerrrrrrrrrerererererrrrrrrrrrre et et e rrrrrrred
CAAGGGTTGCGCTCGT T GCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACARC

CATGCACCACCTGTCACTCTETCCCCGRAGGGAAAGT CCTATCTCTAGGETTGTCAGAGE
teererrrrrrrrrrrrrreererrerrrrrrrrrr o rerrrrr et e rrrrrrnel
CATGCACCACCTGTCACTCTGTCCCCGAAGGGAAAGCCCTATCTCTAGGGTTGTCAGAGE

ATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCT
treerrrrrerrrrrrrrrerererererrrrrrrrrrre et e rrrrrrred
ATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCT

TGTGCGGEGECCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGUGGEA

trerrrrrrerrrrrerrrerererererrrrrrrrrrre et et rrrrrrred
TGTGCGEGCCCCCETCARTTCCTTTGAGT TTCAGTCT TGCGACCGTACTCCCCAGGLGGA

GTGCTTAATGCGTTAGCTGCAGCACTAAGGGECGEGAAACCCCCTAACACTTAGCACT CAT
terrerrrrrrrrrrrrrreererrerrrrrrrrrrrrerrrrr et et rrrrrrred
GTGCTTAATGUGTTAGCTGCAGCACTAAGGGECGGAAACCCCCTAACACTTAGCACT CAT

CGTTTACGGCGETGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCT
treeeererrrrrrrrrrrerrerrrrerrrrrrrrrrrerr ettt rrrrnd
COTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCT

CAGCGTCAGT TACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACATCTCTACG
treeeererrrrrrrrrrreerrrrrrerrrrrrrrrrer ettt rrrrnd
CAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGETGTTCCTCCACATCTCTACG

CATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTTCCCAGTTTC

trrrrererrrrrrrrerreerrererrrrrrrrrrrrrrrrrerrr e rrrrrret
CATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTTCCCAGTTTC

CAATGACCCTCCCCGGTTGAGCCGEGGGCTTTCACATCAARCTTAAAAAACCGCCTGCGA

trrrrererrrrrrrrerreerrererrrrrrrrrrrrr reeerr rrrrrrrrrrret
CRATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACAT CAGACTTARGAARCCGCCTECGA

GCCCTTTACGCCCGATAATTCCCGEGACAACGCTTGCCACCTACGTATTACCGCGGCTGCT

trrrrererrerr rrerreerrererrrrrrrrrrrrrrrrr et e rrrrrret
GCCCTTTACGCCCAATAATTCCCGGACAACGCTTGCCACCTACGTATTACCGCGECTGCT

GGCACGTATTTAGCCGTGGCTTTCTGGTTAGGTACCGTCARGGGGCAAGCAGTTACTCTT
trereerr rrrrrrerereerrerrrerrrrrrrrrreeert et rrrrnd
GGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGETGCAAGCAGTTACTCTT

GCACTTGTTCTTCCCTA-—CACRARACTTTACAATCC-AAAACCTTCATCCCTC-CGCGGE
trerrrrrrrrrrrrnl tee et rrrr rereererrrrr rrr rrred
GCACTTCGTTCTTCCCTARCAACAGAGCTTTACGATCCCGARAACCTTCATCACTCACGCGG

CGTTGCT-CGTCARR-—TTCCTCCAT 1039
treeerr ey roorrr et
COTTGCTCCGTCAGACTTTCGTCCAT 326
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9 Bacllus

i

ku-bfl genome

F.ﬁaﬂﬁ

fomicus| 11:.-:3;‘1““ aerophilus strain MER_18 165 nbosormal RNA pene, partial sequence

firmicutes | 7 leaves

Bacterium ST32015) strain ST3 168 ribosomal RNA m partial sequence

Bacillus acrophilus strain IHBB 11116165 ribosonal
Bacillus pursilus sirain MI-A19 165 ribosomal RNA gﬁm?: sequence
 partal

=
B e

gene, partial soquence

Endoplytic bacterium SV6S6 165 nbosomal RNA gene. sequence
us §p. UYFAIS2 168 ribosontal RNA pene, partial sequence
acillus s, ADMK63 165 ribosomal RNA pene, pantial saguence
i §p. ADMKAS 165 rbosonal RNA pene, partial sequence
us §p. ADMK21 165 nbosomal RNA pene, panial sequence

g8

acills ereus )him|:¥$£?3 IE!S‘r'Lhmn‘:l&ﬁ‘r\ gené, partial sequence

FESTE

EEEEE

acl partial sequence

pumilus st 0 cne,
Bacillus puni]us strain W-N-5-1-1 168 nbosomal R.QJ\ pene, sepuence

lus purilus sirain SH-B11, complete genome

ulured bacterium clon 38-6 163 rbosonual RNA pene, putal sequence
cutiured bacterium clone 958-2 165 ribosomal RNA pene, pastial sequence

us purilus sirain NS-31 168 rbosomal RNA ﬁcm. partial sequence

s 5. MKE; 165 ribosomal RNA gene, partial sequence

us sp. 8K 13 168 ribosomal RNA gene, partial sequence

s . 24bK B3 165 ribosomal RNA gene, partial sequence

s 5p. 21K 3¢ 16 rbosomal RNA gene, partial sequence

us $p. [1K19 165 ribosomal RNA gene, partial sequence

us sratosplericus drain LSRS.1 I&ilih)wnml VA gene, partial sequence

us 1165 RNA gene, drain GRC, olute 20

EEEE

us | in CRA1Y 168 ribosonul RNA gene, pariial sequence
lus acrophilus strain CL19 165 ribosomal RNA pene, partial sequence
lus acrius strain CLA 168 ribosomal RNA gene, partial sequence

rain C13 165 ribosomal RNA gene, partial sequence
i ;Frfdn 50 “

ilial 165 (RNA pene,
RSCUF 165 it

I RNA penie, partial sequence

i1 SBANSCu!
i "‘mk-ll 165 nbosormal RNA gene, partial sequence

s saenss S mal RNA gene, partial sequence

C_11 165 ibosor
s safersis stram RSC S 163 nbosomal RNA pene, partial sequence
s struin RIAMT_ 109 |(|Sn‘huwln:.llN&pm.wnhlwume
s strain RIM 104 168 ribosomal RNA pene, partial sequence

20OV VSNT TS OTOCULIAD SO S O LI

EEEFFEFEE

strain Bacleria V1 168 ribosomal RNA gene, partial sequence

»
[

Bacill
‘Bacillus ﬂm;ﬂli]uigilmmlliﬂﬂ 11166 165 ribosoral
Hacillus g ratosphericus strain [HE 411 168 sibosonal R

e A

us strain ASR-11 165 rihlsunanNJ\Fm:.p'mul sequence
RNA gene, partial sequence

ﬁl\ ene, partial sequence
Bacillus altitudinis strain SBB27 165 ribosonul RNA gene, pariial sequence
acius punius 163 ibosoma) KA gene, pait il sequence )
ml\qzmlmglmummmkll[‘.fd_lﬁsnlmm_n\ NA pene, partial sequence
Iacteriuen MI(013by strain M1 165 rbosomal RNA pene, partaal sequenice
Macillus altivdinis strain KP92r 165 ribosomal RNA gene, partial sequence:
acillus licheniformis strain Q31 165 ribosomal RNA gene, partial sexuence
acillus sp, Q11 165 ribosomal RNA gene, partial sequence
il is strain HN-3 168 ribosomal RNA pene, partial sequence
i iis strait 1 165 rbosonal RNA gene, partal sequerice
acillus . CICC 23870 165 ribosomal RNA pene, partial sequence
acillus p, WS(2015) 165 ribosomal RNA perie, parial sequence
acillus pumilus sirain LEN-PD 165 ribosoneal RNA pene, partial sequence

phytic hacterium SVS87 165 ribosomal RNA gene, partial sequence
hured Bacillus sp. clone YXY- 11 165 ribosornal RNA pene, partial sequence
acallus sratosphenicus tram KNUSCI056 168 nbosomual RNA pene, partial sequence
acillus pumilus isolate YXY-11 168 ribosomal RNA gene, partial sequence
acillus sp, JXRHZS 165 ribosomal RNA gene, partial sequence
acillus §p. JXL24 165 ribosomal RNA gene, partial sequence
acillus §p. DBI4T33 168 rbosomal RNA pene, partial sequence
ncultured Bacillus sp. clone DDGIT 168 nbosonul RNA pene, partial sequence
acillus pumilus strain BS25 168 ribosomal RNA pesse, partual sequence
acllus afersis drzin BSI9 163 ribosomal RNA gene, parial sequence
cillus dratosphericus Srain LGR-6 165 ribosonua| RNA gene, panial sequence
acillus aerius strain LGS-1 165 riboomal RNA pene, partal sequence
acillus pumilus struin PPL-SC14 165 nibosoral RNA gene, partil sequence
Bacillus pumilus strain GS-305 168 ribosomal RNA pene, partial sequence
Racillus pumilus steain GW-603 165 ribosontal RNA gene, panial sequence
Bacillus . JB5-9 165 ribosomal RNA gene, pantial sequence
Uncultured bacterium partial 168 (RNA gene, iolate Brld

@ Bacillus ahitudinis strain ILB B 15457 108 nbosonul RNA pene., partial sequence

0
[ ]

[}

[]

Bacillus aerius strain LLSIE(B)-1 165 ribosernal RNA gene, partial sequence

Racillus pumilus sirwin LP3]_R11 165 ribosonual RNA gene, partial seqquence

Bacillus sratosphericus traiit BGZ-9 165 ribosomtal RNA gene, pantial sequence
Bacillus altinudinis strain BCX-57 163 ribosomal RNA gene. parial sequence

Bacillus dratosphericus drain LAMA 1175 168 ibosomal RNA pene, partial sequence
Bacillus dratosphericus drain LAMA 1114 168 ribosonal RNA pene, partial sequence
Racillus p, LTW29 163 ribosomal RNA pene, partial sequence

Racillis §p. WP-A-6 165 ribosceal RNA pene, pattial sequence

Hacillus §p. Ib35 165 nibosonial RNA pene, partial sequence

firmicues | 4 leaves

Bacillus §p. hb117 168 ribosomual RNA pene, partial sequence

Bacillus E, 1ib49 165 ribosomal RNA pene, partial sequence

Racillus altinudinis strain -Y' | 165 ribosomal RNA gene, partial sequence

9 Baallus pumlus strain JK-SX001 165 tibosomal RNA pene, partial sequence
9_ @ acillus aerophilus \lmﬂ Van? 168 ribusonal RNA pene, partial sequence

fimicules | 2 keaves

# Bacillus sp. WP-A-3 165 ribosonal RNA gese, partial sequence

 Bacillus pumilus strain CTO-05 165 ribosomal RNA gene, partial seuence

Sl Queny_ 134117
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Bacillus weithenstephanensis KC527665.1

Bacillus weihenstephanensis strain A2-25¢c-6b 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KC527665.1] Length: 1252 Number of Matches: 1

Range 1: 161 to 1197 GenBank Graphics

Score

1750 bits(1940)

Expect Identities Gaps Strand
0.0 1016/1038(98%) 7/1038(0%) Plus/Minus
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CARRACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGEEAACGTATTCACCECGGCA

trrerrrerr rrrrrrrerrr ettt e e e et
CARACTCTCG-GGTGTGACGGGCGGTGTGTACAAGGCCCGGEAACGTATTCACCGCGGCA

TGCTGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCC

trrrrrerrrrrrrrerrerrrreerrrrrrrr e e e e el
TGCTGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCC

GAACTGAGAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCG

trrrrrrrrrrrrrrrrrerrrr e et e rr e e et rrrel
GAACTGAGAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCE

TCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCC

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH
CATTGTAGCACG GTAGCCCAGGTCATAAGGGGCATGATGATTTGACGT CATCCCC

ACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGCAACT

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH
ACCTTCCTCCGGTT CCGGCAGTCACCTTAGAGTGCCCARCTTAATGAT GGCAACT

AAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACG

tererrrerrerrrrrrreeer et rr et e ettt
ARGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACG

ACARACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAGGGTTTTC

tererrrerrrrrrerrreeererrrerrrrrrrrrrrerrt terrrrrrrr rrrred
ACARCCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCTCTATCTCTAGAGTTTTC

AGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCA

tererrrerrrrrrrrrreeer ettt e ettt e
AGAGGATGTCAAGACCTGGTRAGGTTCTTCGCGTTGCTTCGAATTARACCACATSCTCCA

CGCTTGTGCGGGCCCCCGETCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCCCCAG

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH
GTGCGGECCCCCGTCRAATTCCTTTGAGT TTCAGCCTTGCGGCCGTACTCCCCAG

GCGGAGTGCTTAATGCGTTAACTTCAGCACTARAGGGCGGAAACCCTCTAACACTTAGCHE

tererrrerrrrrrrrrreeer ettt r e et r ettt e
GCGGAGTGCTTAATSCGTTAACTTCAGCACTAARGGGCGGARACCCTCTAACACTTAGCE

CTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTETTTGCTCCCCACGCTTTCG

trreerrrrerrrrrerrerereerrrrrrrrrrrrrrrr ettt rrrrrrrel
CTCATCGTTTACGGCGTGEACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCG

CEGCCTCAGTGTCAGTTACAGACCAGARAAGTCGCCTTCGCCACTGGTGTTCCTCCATATCT

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
TCAGTGTCAGTTACAGACCAGARAGTCECCTTCGCCACTGGTGTTCCTCCATATCT

CTACGCATTTCACCGCTACACATGEAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCCA

trreerrrrerrrrrerrrerereerrrrrrrrrrrrrrrr et i rrrrrrred
CTACGCATTTCACCECTACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCCA

GTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCARACTTAA-AAACCACC

trrrererrrrrrrrrreerererrrrrrrrrrrrrrreerert e rrrrrrel
GTTTCCAATGACCCTCCACGETTGAGCCGTEGEGCTTTCACATCAGACTTAAGARACCACC

GUGCGCGCTTTACGCCCAATAATTCCEGGA-—AACGCTTGCCACCTACGTATTACCGECGEC

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII Frrrrrrrererrtr et rrrrrnrtl
TGCGCGCGCTTTACGCCCRAATART TCCGGATAACGCTTGCCACCTACGTATTACCGCGGET

TGCTGGCACGTAATTAGCCG-GEGCTTTCTGGTTAGGTACCGTCAGGGGCCAGNTTATTCA

terrerrrrrrr rrereer rerrerrrrrrrrrrrreererrrr rrrrr rrrrrel
TGCTGGCACGTASTTAGCCGTGGCTTTCTGETTAGGTACCGTCAGGTGCCAGCTTATTCA

ACTAGCATTTGTTCTTCCT -ACACAAATTTTAC-AACCEAAGCTTCATCACTC-CNCGCG

teeerrr orrrrrrrerrroreerr ooty oo rrrreerrrrrrrrrrr o rrnl
ACTAGCACTTGTTCTTCCTARCACAGAGTTTACGACCCGARGCTTCATCACTCACGCGCG

TEGCCCGTCAAAATTCCTC 1032

Ler et 1t i
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0.6087

1| Query_228473

4 fimicus | 2leaves
el fimicules | 13 keaves

Afirmicutes | 2 leaves

[ fimicutes | 2 kaves

t firmicues |48 leaves

Bacillus cereus partial 165 fRNA gene, drain BX)
Bacillus cencus partial 165 tRNA gene, sirain BEY
Bacillus cereus partial 168 (RNA gene, strain B&6
Bacillus cereus partial 165 tRNA gene, drain B84
Bacillus cereus partial 165 RNA gene, strain BS3
Bacillus cereus partial 165 (RNA gene, strain B82
Bacillus cereus pantial 168 (RNA gene, drain BS|
B Bacillus cereus partial 165 1RNA gene, drain BT9
Bacillus cereus partial 168 (RNA gene, drain BT
Bacillus cereus partial 168 (RNA gene, train B76
Bacillus cereus partial 165 (RNA gene, strain B74
Bacillus cereus partial 165 IRNA gene, drain B7|
Bacllus cereus parial 165 tRNA gene, strin B70
Bacillus cereus partial 165 (RNA gene, drain B63
Bacillus eereus pantial 165 tRNA gene, drain B6T
Bacillus cereus partial 168 (RNA gene, strain B66
O Bacills ceteus parial 165 1RNA gene, st B64
Bacillus cereus partial 165 RNA gene, drain B63
Bacillus cereus partial 165 tRNA gene, strain B61
Bacillus cereus partial 168 (RNA gene, strain B
Bacillus cereus partial 165 tRNA gene, drain B39
Bacillus cencus partial 165 (RNA gene, sirain BS7
Bacillus cereus parial 165 (RNA gene, drain BS
Bacillus cereus partial 165 (RNA gene, srain BS|

Pantoea sp. CR30 168 ribosomal RNA gene, partial sequence

© Bacillus sp. CL14 165 ribosomal RNA pene, partial sequence

B Bacillus sp. CS3 165 ribosomal RNA pene, partial sequence

Bacillus cereus strain F3-34 165 ribosomal RNA gene, partal sequence
Bacillus cereus strain F3-6 163 ribosomal RNA gene, pantial sequence

Afirmicules | 2 leaves

9 Bacillus thuringiensis drain VCRC B348 165 ribosonal RNA gene, partal sequence

@ Bacillus cereus strain AMDK 1 165 ribosomal RNA gene, pariial sequence
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Acinetobacter lofwii KT387352.1

Acinetobacter Iwoffii strain CL_102 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KT387352 1] Length: 1437 Number of Matches: 1

Range 1: 425 to 1356 GenBank Graphics

Score

1640 bits(1818)

Expect Identities Gaps Strand
0.0 923/932(99%) 0/932(0%) Plus/Minus
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GTACAAGGCCCGGEGAACGTATTCACCGCGGCATTCTGATCCGCGATTACTAGCGATTCCG

Perrerrrrrr et r e e e e e e e e e e
GTACAAGGCCCGGGARCGTATTCACCGCGGCATTCTGATCCGCGATTACTAGCGATTCCG

ACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGATCGGCTTTTTGAGATTAGC

PErrerrrrrr et et e e e e e e e e e e
ACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGATCGGCTTTTTGAGATTAGE

ATCCTCTCGCGAGGTAGCAACCCTTTGTACCGACCATTGTAGCACGTGTGTAGCCCTGGT

PErrerrr et r e e e e e e e e e e e e
ATCCTCTCGCGAGGTAGCAACCCTTTGTACCGACCATTGTAGCACGTGTGTAGCCCTGGT

CGTAAGGGCCATGATGACTTGACGTCGTCCCCGCCTTCCTCCAGTTTGTCACTGGCAGTA

Perrerrrrrr e e e e e e e e e e e e e e e e e
CETARGGGCCATGATGACTTGACGTCGTCCCCGCCTTCCTCCAGTTTGTCACTGGECAGTA

TCCTTAAAGTTCCCGGCTTAACCCGCTGGCAARATARGGARARAGGGTTGCGCTCGTTGCGE

PEErerr e e e e e e e e e e e e e e e e
TCCTTAAAGTTCCCGGUTTAACCCGCTGGCAAATAAGGAARRGGGTTGCGCTCETTGCGE

GACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTATGTRAAG

Frererrrrrr e ettt r e e e e e e e e e e e
GACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTATGTAAG

TTCCCGAAGGCACCAATCCATCTCTGGRAAGTTCTTACTATGTCRAAGACCAGGTAAGGTT

Lerrerrrrrr et e e e e e e e e e e e e e
TTCCCGAAGGCACCAATCCATCTCTGGAAAGT TCTTACTATGTCAAGACCAGGTAAGGTT

CTTCGCGTTGCATCGAATTAARCCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTC

PEErerrr e et e e e e e e e et e e e e e e e e e
CTTCGCGTTGCATCGAATTARACCACATGCTCCACCGCTTGTECGGECCCCCGTCAATTC

ATTTGAGTTTTAGTC ACCGTACTCCCCAGG CTTATCGCGTTAGC

IIIIII\IIIIIIIIIIIIIIII\IIIIIII\ IIIIIIIIIIIII\IIIIIIIIIIIIII
CCGTACTCCCCAG

CCACTAAAGCCTCAAAGGCCCCAACGGCTAGTAGACATCGTTTACGGCATGGACTACCAG

Peererrrrrrrrrr e e e e e e e e e e e e
CCACTAARAGCCTCAARGGCCCCAACGGCTAGTAGACATCGTTITACGGECATGGACTACCAG

GGTATCTAATCCTGTTTGCTCCCCATGCTTTCGCACCTCAGTGTCAGTATTAGGCCAGAT

Lerrrrrrrrrrerrrrrerr et e e e e e e e e e el
GGTATCTAATCCTGTTTGCTCCCCATGCTTTCECACCTCAGTGTCAGTATTAGECCAGAT

GCCA TATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAR

II\IIIIII\IIIIIIIIIII\IIIIII\IIIIIIII IIIIIIIIII\IIIIII\IIIII
ACCGCTACACCTGGAR

CCCATACTCTAGCCAACCAGTATCGAATGCAATTCCCAAGTTAAGC

II\IIIIII\IIIIIIIIIII\IIIIII\IIIIIIII FEEEETEEEEr e rrrerl
CTACCATCCTCTCCCATACTCTAGCCAACCAGTATCGAATGCAATTCCCAAGTTARGC

TCGGGGATTTCACATTTGACTTRAATTGGCCACCTACGCGCGCTTTACGCCCAGAARATCC

teerrrrrrrrrrrrrrrerrre et et e et e e e e e e rrrend
TCGGEGATTTCACATTTGACT TAATTGGCCACCTACGCECGCTTTACGCCCAGTARATCC

GATTAACGCTTGCACCCTCTGTATTACCGCGGCTGCTGGCACARAATTAACCGGGGCTTA

teeerrrrrerrrrrrrreerrererrrrerrrrrrerrerrr rorer rrrr rrend
GATTAACGCTTGCACCCTCTGTATTACCGCGGCTGCTGGCACAGAGTTAGCCGETGCTTA

TTCTGCAAATRACGTCCACTATCCAARRATAT 932

Peeerr o rrrrrrerrreererrr T
TTCTGCGAGTRACGTCCACTATCCAAGAGTAT 425

60

1297

120

1237

180

1177

240

1117

300

1057

380

987

420

937

480

877

540

817

600

757
660

697

720

637

780

577

840

517

00

457
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o ®ldQuery 4479
$Uncullumd bacterium clone A-38 168 ribosomal RNA gene, partial sequence

P Acinetobacter Iwoffii strain JCM 6840 16S ribosomal RNA gene, partial sequence

Acinetobacter sp. JUN-14 16S ribosomal RNA gene, partial sequence
P Gamma proteobacterium F3 a5 168 ribosomal RNA ﬁm partial sequence

» Uncultured bacterium partial 168 tRNA gene, clone J12

@ Prolinoborus fasciculus strain MB-11 165 ril | RNA gene, partial sequence

@ Prolinoborus fasciculus strain MG-3 168 ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain MR-13 168 ribosomal RNA gene, partial sequence

@ Acinetobacter Iwoffii strain MR-81 168 ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffi strain 2637G3 168 ribosomal RNA gene, partial sequence

P Acinetobacter Iwoffii strain WG-70 16S ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain WG-93 16S ribosomal RNA gene, partial sequence

@ Acinetobacter Iwoffii strain WR-168 16S ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain WB-203 168 ribosomal RNA gene, partial sequence

@ Prolinoborus fasciculus strain WL-242 16S rib | RNA icnc. partial sequence

@ Prolinoborus fusciculus strain WTB-120 168 ribosomal RNA gene, partial sequence

@ Acinetobacter Iwoffii strain AM-72 16S ribosomal RNA gene, partial sequence

@ Prolinoborus fasciculus strain TB-142 168 ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain AB-185 168 ribosomal RNA gene, partial sequence

® Acinetobacter sp. LHG-tBW4 pminl 168 rRNA gene, strain LHG-tBW4

® Bacillus methylotrophicus strain 262X Y6 168 ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain M0209 168 ribosomal RNA gene, partial sequence

P Acinetobacter Iwoffii strain MTB-4-1 16S ribosomal RNA gene, partial sequence

@ Acinetobacter Iwoffii strain MTA-4 16S ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain 263A Y1 16S ribosomal RNA gene, partial sequence

P Acinetobacter Iwoffii strain HA 522 16 ribosomal RNA gene, partial sequence

? Uncultured bacterium clone XJDN-640 168 ribosomal RNA gene, partial sequence

@ Bacterium N2-3 168 ribosomal RNA gene, partial sequence

@ Endophytic bacterium SV900) 16 ribosomal RNA gene, partial sequence

Acinetobacter Iwoffii strain SBB32 16S ribosomal RNA gene, partial sequence

Bacterium JNKLAY 168 ribosomal RNA gene, partial sequence

Acinetobacter Iwoffii strain WD206 16S ribosomal RNA pene, partial sequence

8 Acinetobacter Iwoffii strain LAHP2-7 16S ribosomal RN/{ gene, partial sequence
Uncultured bacterium clone 958-19 168 ribosomal RNA gene, partial sequence

P Acinetobacter sp. 11K17 16S ril | RNA gcnc.k)aninl sequence

¥ Acinetobacter Iwoffii strain CL_102 168 ribosomal RNA gene, partial sequence

® Acinetobacter Iwoffii strain WD224 16S ribosomal RNA gene, partial sequence

® Uncultured Acinetobacter sp. clone TCCC 11167 16S ribosomal RNA gene, partial sequence
? Prolinoborus fasciculus strain IHBB 9208 168 ribosomal RNA gene, partial sequence
AcuciobIcer . 3119 163 nbosomal KNA gene, prtal scqence
O Uncultaed bacterum o Bac3B100 sl subunit ribosomal RNA gene,

® Aciniobacir voffisirain MTA-33 168 rbosomal RNA gene, purtlseqence
® Acinciobacter Ivoffitrain MTA-2 168 ribosomal RNA g, paral sequence
@ cincobace ol sin 2 168 ribosomal RNA e, ] sepence

@ Acineobuctr . Tiet: YD4820-5 168 bosomal RNA g, partil soquence
® Acineobucter . LIIG-2BW3 prta 165 tRNA gene, st LHG-2BW3

® Acinetobactr woffistrain AB-207 16S ibosomal RNA gene, patal sequence
@ Acincobactr woffisrain AR: 35 168 ibosomal RNA gene,patal sequence
@ Acinetobacker Iwoffisran TB+128 165 rbosomal RNA gene, prtal sequence
® Acindobacer voffi tain AL 11 165 iosomal RNA :m: putal sequence
® Polnoborus fasciclusstrain WR-169 165 rbosomal RNA g, partial sequnke

@ Acincobactr ol strain WL-228 168 ribosomal RNA g, partal squece

® Acinctobacter Il tain WL-199 168 ribosomal RNA gene, patal sequence

® Acinctobacter Ioffi tain WM-50 168 ribosomal RNA gene, putial squence

@ Acinctobacer Iwoffisrain WG-92 16 ribosonal RNA gee,partal sequence

® Acietobacter woffisrain 26578 168 rbosomal RNA gene, parial seqence

¥ Acinctobacir §. Cai-bI 165 ribosomal RNA e, partial sequence

® Acinctobacter Iwoff stran ML-21 168 ribosomal RN im.puni»l Soquence

O Prolinoborus fasciculus strain MB-14 168 ribosomal RNA e, patial sequence

O Prolmoborus fasciculus srain MTA-241 168 ribosomal RNA gene,partalsequence
© olinoborus fsciculus irain MTA-34: 168 ribosomal RNA gene,purtal sequence
 Gammaproteobctrium 3 al0 16 rbosomad RNA 'jux partial sequence
BMIiumCSMﬂU) 168 ribosomal RNA gene,partial sequence

® Acinciobacter offitain T24 168 ibosomal RNA gene,parta sequence
® Acinctobacket voffisrin W23 165 rosonal RA ene, il seqence
O Bactrium STH(2015) stran TS 168 ribosonal RNA gee,patial sequenice
© Unculurd bacterium clone 3R2 16 ibosomal RNA et equence
© Acinctobacter Ivofitain KAR2) 165 ribosomal RNA gene, complet sequence
® Acinctobacter offi tain ZJY-T78 168 ribosomal RNA gene, partal equence
© Acinciobacter Iwofitain SDI1 168 ribosomal RNA pene,partal sequence
© Acictobuctr Iwoffi pural 168 rRNA gene,isolte |(§(
® Acinetobacer ol stin 263AY7 165 ribosomal RNA e, putil sequece
® Polinoborusfasciulus strain WR-139 168 ribosomal RNA gene,patal sequece
® Acinctobacker I stain MTB-12 165 rbosomal RNA ene, parial sequence
® cictobactr Ivoffisrain ML 39 168 ribosomal RNA fme purtal sequence
@ Acictobacter woffisrain 266X Y3 168 ribosomal RNA gene, partal squence o X
® Acinetobacter Iwoffii strain 272XG8 168 ribosomal RNA gene, partial sequence
® Acinetobacter Iwoffi strain AB-204 168 ribosomal RNA pene. pattial sequenice
nmhleiobmer Iwoffii strain AR-180 168 ribosomal RNA gene. pattial sequence
Acinetobacter Iwoffii strain TB-122 168 ribosomal RNA gene, partial sequence
® Acinetobacter Iwoffii strain AL-23 168 ribosomal RNA gene, partial sequence
@ Prolinoborus fasciculus strain WR-156 16S ribosomal RNA gene, partial sequence
& Prolinoborus fasciculus strain WL-241 165 ribosomal RNA gene, partial sequence
® Acinetobacter woffii strain WB-216-2 168 ribosomal RNA gene, partial sequence
® Acinetobacter Iwoffii strain WM-63 168 ribosomal RNA gene, partial sequence
® Acinetobacter Iwoffii strain WG-82 168 ribosomal RNA getie, partial sequence
® Acinetobacter . 265ZG9 168 ribosontal RNA gene, If.m ial sequence
® Acinetobacter woffii strain MR-18-2 168 ribosomal RNA gene, partial sequence
® Acinetobacter Iwoffii strain ML-9 168 ribosomal RNA chue, partial sequence
© Prolinoborus fasciculus strain MB-24 168 ribosomal RNA gene, partial sequence
O Prolinoborus fasciculus strain MM-111 168 ribosomal RNA gene, partial sequence
gProlinoImrus fasciculus sirain MG-20 168 ribosomal RNA gene, partial sequence
E‘])erwhucm |3 leaves
linoborus fasciculus partial 168 rRNA gene, isolate 56 SP6335

Y

@ Acinclobactr bwoffi patal 165 rRNA gene, train Marselle 786
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Bacillus licheniformis DQ071560.1

Bacillus licheniformis strain MKU 1 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|DQO071560.1] Length: 1430 Number of Matches: 1

Range 1: 437 to 1388 GenBank Graphics

Score

1701 bits(1886)

Expect Identities Gaps Strand
0.0 949/952(99%) 1/952(0%) Plus/Minus

Query
Shjct
Query
Shjct
Query
Shjct
Query
Shijct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shijct
Query
Shjct
Query
Shjct
Query
Sbjct
Query
Sbict
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query

Sbijct

1

1388

61

1328

1208

241

1148

301

1088

36l

1028

541

8438
601

788

661

728

721

668

781

608

241

548

901

AACTCTCGTGGTGTGACGGGCEETGTGTACAAGGCCCGEEGAACGTATTCACCGUGGCATG

Pereerrerrrrrererrrere ettt e e e e e e
AACTCTCGTGGTETGACGGGCGGTGTGTACAAGGCCCEGGAACGTATTCACCGCGGCATG

ACTGAGAACAGATTTGTGGGATTGGCTTAGCCTCGCGECTTCGCTGCCCTTTGTTCTGEC

PEEEEErrr e e e re e et e e ey e e e e e e e e e e
ACTGAGRACAGATTTGTGGGATTGGCTTAGCCTCECEGECTTCGCTEGCCCTTTGTTCTGCC

CATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCALC

Prrerrrrr et rre e e e et e e e e e e e e e e
CATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGAT TTGACGTCATCCCCAL

TAGAGTGCCCAACTGAATGCTGGCAACTAR

CCT
FEEEEETEr e et el
CCTTAGAGTGCCCAACTGAATGCTGGCAACTAR

CTTCCTCCGGTTTETCACT
AR ERARERERRRAY!
GTTTGTCACC

GCAGTCA
| FEEEEET
CTTCCTCCG GGCAGTCA
GATCAAGGGTTGCGECTCETTGCGGEACTTAACCCARCATCTCACGACACGAGCTGACGAL

PEEEErrrr et et e e e e e e e e e e e e e e e e
GATCRAAGGGTTECGECTCGTTGCGGEACTTAACCCAACATCTCACGACACGAGCTGACGAL

AACCATGCACCACCTGTCACTCTGCCCCCGAAGGGGAAGCCCTATCTCTAGGGTTGTCAG

PEEEErrrr e e e re e e e e e e e e e e e e e e e
ARCCATGCACCACCTGTCACTCTGCCCCCGAAGGEGRAAGCCCTATCTCTAGSGTTGTCAG

AGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACT

PEEEEErrr et e et e e et e et ey e e e e e e e e e e
AGGATGTCAAGACCTGETARGGTTCT TCGCGT TGCTTCGAATTARACCACATGCTCCACT

GTGCGGECCCCCETCAATTCCTTTGAGTTTCAGTCTTGCGACCETACTCCCCAGET
FEEEEET et e e e et e e e e e e e e e e
GTGCGGGCCCCCETCAATTCCTTTGAGT TTCAGTCTTGCGACCGTACTCCCCAGGT

GCTT
I
GCTT

GGAGTGCTTAATGCGTTTGCTGCAGCACTARAGGGCEGGARACCCTCTARCACTTAGCACT

PEEEEErrr et e e re e et e et e e e e e e e e e e
GGAGTGCTTAATGCGTTTGCTGCAGCACTARAGEGCGEARACCCTCTARACACTTAGCACT

CATCGTTTACGGUGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACECTTTCGCG

PErrrrr e et r e e e e e e e e e e e e e e el
CATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCE

CCTCAGCGTCAGTTA ACCAGAGAGTCGCCTTC CTGGTGTTCCTCCACATC
CCTCAGCGTCAGTTA ACCAGAGAGTCGCCTTC GGTGTTCCTCCACATC

ACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAGT

Perrrrrrr e et e e e e e e e e e e e e e e e e el
ACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCARAGTTCCCCAGT

TTCCAATGANCCTCCCCGGTTGAGCCGGEGGCTTTCACATCARACTTAAAAAACCGCCTG

Perrererr rrrrrerrere et et e e e e e e e
TTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCARACTTAARARACCGCCTG

CGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCTG

Perrrrrrrrrrrr e et e e e e e e e e e e e e e e
CGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCTE

CTGGCACGTRATTAGCCG-GGCTTTCTGETTAGGTACCGTCARGGTACCGECC 851

Perrererrr rrrrerr reerr e e e e e e
CTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTACCGCC 437

&0

1329

120

1269

180

1208

240

1149

300

1089

360

1029

420

969

480

g09

540

849

600

789
660

729

720

669

780

609

840

549

900

489
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—@lcl|Query_174773
orO Bacillus licheniformis strain MKU 1 168 ribosomal RNA gene, partial sequence
R [

E Q

OBacillus sp. TH008 168 ribosomal RNA gene, partial sequence

— |3 leaves
DBacillus licheniformis WX-02 genome

©Bacillus 1 formis strain Nam2-5 168 ribosomal RNA gene, partial sequence
Firmicutes bactertum 30B-AC140 165 ribosomal RNA gene, partial sequence
OBacillus licheniformis strain KRB1 168 ribosomal RNA gene, partial sequence
OBacillus licheniformis strain VIM2R67 165 ribosomal KNA gene, partial sequence
OBacillus sonorensis strain ZTY-908 165 ribosomal RNA gene, partial sequence
OBacillus sp. BAB-5080 168 ribosomal RNA gene, pam_f sequence
OBacillus sp. BAB-5144 168 ribosomal RNA gene! partial sequence
OBacillus hicheniformis strain KPOS50r 168 ribos: RNA gene, partial sequence
OBacillus sp. KP057r 168 ribosomal RNA gene, partial sequence
@Bacillus licheniformis strain KP093r 165 ribosomal RNA gene, partial sequence
O Bacillus sp. KP129r 165 ribosomal RNA gene, partial sequence
OBacillus licheniformis partial 165 tRNA gene, strain IRQBAS18

Bacillus sp. BAB-5495 168 ribosomal RNA gene, partial sequence
OBacillus hchﬁmfmm]s strain NJ4 168 ribosomal RNA gene, partial sequence

Bacillus sp. NZ3-1 165 nbosomal RNA gene, partial sequence
OBacillus strain NCIM2715 168 1ibosomal RNA gene, partial sequence
OBacillus strain DMB31 168 ribosomal RNA gene, partial sequence
Bacillus strain FI44 168 nbosomal RNA gene, partial sequence
Bacillus 165 i RNA gene, sequence
‘Bacillus strain F1159 165 _ribosomzlp RNA gene, partial sequence
Bacillys licheniformis strain FI47 168 ribosomal RNA g:ﬁ,ﬁmﬂ sequence
acterum JDSHGTTBO3-8 16S ribosomal RNA gene, partial sequence
firmicutes | 17 leaves

OBacillus sp. B31(2015) 168 ribosomal RNA gene, partial sequence
OBacillus sp. B-1-40 163 nbosomal RNA gene, partial sequence
Bacillus sonorensis partial 165 rRNA gene, isolate M33
Bacillus licheniformis gene for 168 ribosomal RNA, partial sequence, isolate: MS 8516
‘Bacillus licheniformis strain DB2 165 ribosomal RNA gene, partial sequence
OBaallus sp. ADMK71 168 ribosomal RNA gene, partial sequence
OBacillus sp- Bac168R 168 ribosomal RNA gene, partial sequence
8BaqL[us sp. ADMK(1 168 ribosomal RNA gene, sequence
Bacillus hehemformis gene for 168 ribosomal RNA, partial sequence, isolate: MS 8519
OBacillus licheniformis gene for 165 ibosomal RNA partial sequence, isolate: MS 7507
acillus sp. C-3-11 168 ribosomal RNA gene, partial sequence

O Bacillus sp. 327}2013 168 ribosomal RNA gene, partial sequence

Bacillus strain FI152 165 nibosomal RNA gene, partial sequence
Bacillus strain I-A-E-34 16S ribosomal RNA gene, partjal sequence
Bacillus strain HTPOL 168 ribosomal RNA gene, partial sequence

1]
@
g
=]
8

in
strain NJ4-1 168 ribosomal RNA gene, partial sequence
Bacillus strain il gene, sequence
Bacterum ARb15 168 ribosomal RNA gene, partial sequence

firmicutes | 15 leaves

firmicutes | 21 leaves )

OBacillus sp. Bac4SR 16 ribosomal RNA gene, partial sequence

Ef
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Bacillus megaterium  KU550043.1

Bacillus megaterium strain EB-238 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KU550043.1] Length: 1406 Number of Matches: 1

Range 1: 395 to 1361 GenBank Graphics

Score

1721 bits(1908)

Expect Identities Gaps Strand
0.0 962/967(99%) 0/967(0%) Plus/Minus

Query
Sbjct
Query
Shijct
Query
Shijct
Query
Shijct
Query
Shjct
QJuery
Sbjct
Query
Sbjct
Query
Shijct
Query
Shijct
Query
Shijct
Query
Skhijct
Query
Skhijct
Query
Sbjct
Query
Skjct
Query
Skjct
Query
Skhijct
Query

Sbjct

1

1361

61

1301

121

1241

1181

241

1121

301

106l

36l

1001

421

541

821

601

761

66l

701

721

641

781

581

841

521

901

461

961

401

ACTCTCGTGGTGTGACGGGCGETGTECTACAAGGCCCGGGAACGTATTCACCGCGGCATGE

teeeerrrrrrrrererrrrre e et e e e et e e e e e
ACTCTCGTGGTGTGACGGGCGETGTGTACARGGCCCGGGRRCGTATTCACCGCGGCATGE

TGATCCGCGATTACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCCGAR

II\III\III\IIIIIIIIIII\III\IIIIIIIIIIIIIIIIIIIIIIII\IIIIIIII
ATTACTA ATGTAGGCGAGTTGCAGCCTACAATCCGRA

CTGAGAATGGTTTTATGGGATTGGCTTGACCTCGCGGTCTTGCAGCCCTTTGTACCATCC

teererrrrrrrrrrrrerrr e et r e e e e e e e el
CTGAGRAATGGTTTTATGGGATTGGCTTGACCTCGCGGICTTGCAGCCCTTTGTACCATCC

ATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACC

NN N
ATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACC

TCCTCCGGTTTGTCAC GTCACCTTAGAGTGCCCAACTARATGCTGGCAACTAAG

II\III\III\IIIIIIIIIII\III\IIIIIIIIIIIIIIIIIIIIIIII\IIIIIIII
CCTCCGGTTTGTCA AGTCACCTTAGAGTGCCCAACTARATGCTGGCAACTAAG

ATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACA

NN N
ATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACA

ACCATGCACCACCTGTCACTCTGTCCCCCGAAGGGGAACGCTCTATCTCTAGAGTTGTCA

II\III\III\IIIIIIIIIII\III\IIIIIIIIIIIIIIIIIIIIIIII\IIIIIIII
ACCATGCACCACCTGTCACTCTGTCCCCCGRAGGGGARCGCTCTATCTCTAGAGTTGTCA

GAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCAC

teeeerrrrrrrrerrrrrrre e et e e e e et e e e e
GRAGGATGTCRAGACCTGGTARGGTTCTTCGCGETTGCTTCGAATTARACCACATGCTCCAC

CTTETGCGGGCCCCCETCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGE

II\III\III\IIIIIIIIIII\III\IIIIIIIIIIIIIIIIIIIIIIII\IIIIIIII
GCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGE

CGGAGTGCTTAATGCGTTAGCTGCAGCACTAAAGGGCGGAARACCCTCTAACACTTAGCAC

PECEEEETErr e e e e e b e e e e e e et e e bt e bl
CGGAGTGCTTAATGCGTTAGCTGCAGCACTARAGGGCGEAAACCCTCTARCACTTAGCAC

TCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGE

III\III\III\IIIIIIIIIII\III\III\IIIIIIIIIIIIIIIIIIIIIIIIIIII
ACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGE

GCCTCAGCGTCAGTTACAGACCAAARAGCCGCCTTCGCCACTGGTGTTCCTCCACATCTC

III\III\III\IIIIIIIIIII\III\III\IIIIIIIIIIIIIIIIIIIIIIIIIIII
CGTCAGTTACAGACCAAARAGCCGCCTTCGCCACTGGTGTTCCTCCACATCTC

TACGCATTTCACCGCTACACGTGGAATTCCGCTTTTCTCTTCTGCACTCAAGTTCCCCAG

III\III\III\IIIIIIIIIII\III\III\IIIIIIIIIIIIIIIIIIIIIIIIIIII
CGCATTTCACCGCTACACGTGGAATTCCGCTTTTCTCTTCTGCACTCAAGTTCCCCAG

TTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAAACTTAAARARDCCGCCT

Lerrrrrrrerrrrrrerrrrerrrererrrrrrrrrerreer rrrrrr rrr el
TTTCCAATGACCCTCCACGGTTGAGCCGTGGGECTTTCACATCAGACTTAAGARACCGCCT

GCGCGCGCTTTACGCCCAATAATTCCCGGAARACGCTTGCCACCTACGTATTACCGCGGE

III\III\III\IIIIIIIIIII\III\II FEETTTErrrrrrrr e rrenl
GCGCGCTTTACGCCCARTARTTCCCGGATAACGCTTGCCACCTACGTATTACCGCGGE

TGCTGGCACGTATTTAGCCGGGGCTTTCTGGTTAGGTACCGTCAAGGTACAAGCAGTTAC

teeeerrerrrr rerrrer rerrrrrrr e rrrrr e e e e e
TGCTGGCACGTAGT TAGCCGTGGCTTTCTGGT TAGGTACCGTCARGGTACAAGCAGT TAC

TCTTGTA S67

Il
TCTTGTA 395

60

1302

120

1242

180

1182

1122

300

1062

360

1002

600

762

660

702

720

642

780

582

840

522

500

462

960

402
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'ldm 1y 200883
flerus strain yem1 1 165 nbnsumalR}(nejene , partal sequenca

0.0002

Bl T 16 hosoml XL
Bactl oy, THT 163 nboromad A pe prl seuence

firmientes %2 leaves
Bactarium BCL20 165 ribosomal RNA gene, partial sequence

i bhattaistrain KEM 11 165 ribosomal RNA gene, partial Jimit v
Jus aryabhattl strain. nibosomal RNA gene, partal sequence

cillus 5p. \11(2014) 168 nboiuml]{‘m ene. partial sequence

cilus megaterium stram KNU énboscmﬂmi.ﬂ;gm artal sequence

acillus megatertum stram EB- m léS nbciaml]NA pam:TsEquante

‘Bacilhus aryabhattai strain KNUSC3049 165 ribosomal &Mgem ‘partial sequence

Baeillus aryabhattai strain T10 165 ribosoms] RNA gene partial sequence

Baclllu: ﬂmsstﬁmTﬁI%—Z 165 nbcsumil A &m , patial sequence

ac u:ip]i EOIﬂlésnbmomlﬁﬁl a 2] sequence
acillus megaterium gene for 165 ribaso Eamlsequmu strain: BEB-50
acillus fl ferusstin TWSL, 13 16 SrﬂwinmlRN mpa sequence
aci s 5p. BAB-5150 165 nbusoml]mhgme partal sequence

chroococoum partial 165 rRNA gene, ssolate Azoto GaK.
aci mﬂm}sxmowrlésdmml artial sequence
aci u:ﬂmsmeBANHTJ GSnbowmil i_ ene, partial sequence
acillus megaterium stram BGAS 39E 165 sibosomal KNA gene, yamalseqwe
acilhus flexs strain NB4-9 165 ribosomal RNA pane, parfial saquence
acilhus sp. 40 pHS 165 rbosomal RNA gene, parhal sequence
acillus megaterum stram M9-1B léSn‘E::omlRNAgenE complete sequence
il lus megaterfum strain 124 165 ribosomal RNA gene, partia] saquence
01 lus megaterum stram L3 165 nbosomal KNA gene, partial sequence
acillus megatertu straim L6 163 ribosomal RNA gene. partial sequence
ac ume erium strat ARTSWC 0168 nbmom[ﬁNA gene, partal sequence
13 168 b RNA gens saquence
acllhnﬂmsxmﬂlélﬁhbosoml 14 pene, partal saquance
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Staphylococcus succiuns KJ888125.1

Staphylococcus succinus strain MI-6 163 ribosomal RNA gene, partial sequence
Sequence ID: gb|KJ888125.1] Length: 1381 Number of Matches: 1

Range 1: 40 to 988 GenBank Graphics

Score

1660 bits(1840)

Expect Identities Gaps Strand
0.0 940/945(59%) 3/949(0%) Plus/Plus
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AACACGTGGGTAACCTACCTATAAGACTGGAATAACTTCGGGARACCGGAGCTAATGCCG

trrereerrerrrrrrerrererereerrrrrrrrrrrrerrr e e et el
ARCACGTGGGTAACCTACCTATAAGACTGGAATAACTTCGGGAAACCGGAGCTAATGCCG

GATAACATATAGRACCGCATGGTTCTATAGTGARAGATGGTTTTGCTATCACTTATAGAT

rreererrrrrrrrrrerrrrrrrrrrrrrrrrrrrr e et eerrrrr e e el
GATAACATATAGAACCGCATGGTTCTATAGTGARAGATGGTTTTGCTATCACTTATAGAT

GGACCCGCGCCGTATTAGCTAGTTGGTAAGGTAATGGCTTACCAAGGCGACGATACGTAG

IIIII||IIII||IIIIIIIIIIII|||III|||IIIIIIIIIII|||III|||IIIIII
ACCCGCGCCETATTAGCTAGTTGGTARGGTAATGGCTTACCAAGGCGACGATACGTAG

CCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGEGA

trrereerrerrerrrerrerererrerrrrrrrrrerrerrr et et el
CCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGEGA

GGCAGCAGTAGGGAATCTTCCGCAATGGGECGAAAGCCTGACGGAGCAACGCCGCGTGAGT

ceeererrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreerrrrr e e e
GGCAGCAGTAGGGAATCTTCCGCAATGGGCGARAGCCTGACGGAGCAACGCCGCGTGAGT

GATGAAGGTTTTCGGATCGTAARAACTCTGTTATTAGGGAAGAACARAATGCGTAAGTAACT

teeererrrrrrrrrrereerrrrrrrrrrrrrrrrrrrrrrrrerrrrrrr e
GATGAAGGTTTTCGGAT CGTARAACTCTGTTATTAGGGAAGAACARATGCGTARAGTARACT

GTGCGCATCTTGACGGTACCTAATCAGARAGCCACGGECTAACTACGTGCCAGCAGCCGECG

trrereerrerrrrrrerrrerrerrerrrrrrrrrrrrerrr et r el
GTGCGCATCTTGACGGTACCTAATCAGARAGCCACGGECTAACTACGTGCCAGCAGCCGECG

GTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGTAGGCGGET

trrereerrerrerrrerrerrrereerrrrrrrrrrrrerrr et r el
GTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTARAGCGCGCGTAGGCGEGET

TTCTTRAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGAR

teeerrrrrrrrrrrrrrrrrrrrrrr e rrrrr et e e e e el
TTCTTAAGTCTGATGTGARAGCCCACGGCTCAACCGTGGAGGGTCATTGGARACTGGGAR

ACTTGAGTGCAGAAGAGGARAGTGGAATTCCATGTGTAGCGGTGARATGCGCAGAGATAT

teeererrrrrrrrrrrreererrrrrrrrrrrrrrrrrrrrreerrrrrrrrrr el
ACTTGAGTGCAGAAGAGGARAGTGGAATTCCATGTGTAGCGGTGAAATGCGCAGAGATAT

GGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGATGTGCGARAG

trrereerrerrerrrerrerrerreerrrrrrrrrrrrerrerrrr et rrrrrrrrd
GGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGATGTGCGARAG

COTGGGEGATCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAR

trrrreerrerrrrrrerrereerreerrrrrrrrrrrrerrerrr et et rrrrrrrrl
CGTGGGGATCAARCAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAR

GTTAGGGGGTTTCCG CTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGG

IIIII||IIII||IIIIIIIII|II||||II|||IIIIIIII|II||||II||||IIIII
CTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGE

AGTACGACCGCAAGGTTGARACTCARAGGAATTGACGEGEGACCCGCACAAGCGGTGGAGC

trrereerrerrrrrrerrereerrerrrrrrrrrrrrrerrerrre et rrrrrrrrd
AGTACGACCGCAAGGTTGARACTCARAGGAATTGACGEGEGACCCGCACAAGCGGTGGAGC

ATGTGGTTTAATTCGAAGCAACGCGAAAAACCTTACC-ARTCTTGACATCCTTTG-ARAAC

trrereerrerrerrrerrereerrer rrrrrrrrr rerrerrrerrrrrrrr rrrl
ATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAAATCTTGACATCCTTTGAARARLC

TCTAAAGATARAGCCTTCCCCTTCGGGGEA-AAAGGRACAGgOggggCA 946

teer e e e rrrr rerrrr re o
TCTAGAGATAGAGCCTTCCCCTTCGGGGGACARAGTGACAGGTGGTGCA 988
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Bacillus pumilus KU230023.1

Bacillus pumilus strain m350 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KU230023 1] Length: 1396 Number of Matches: 1

Range 1: 399 to 1340 GenBank Graphics

Score

1663 bits(1844)

Expect Identities Gaps Strand
0.0 934/942(99%) 0/942(0%) Plus/Minus
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TGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGA

trreerrrrrrrrrrerrerrreerrrerrrrrrrrrrrrr et e rrr el
TGTGACGGECGGTGTGTACARGGCCCGEGAACGTATTCACCGCGGCATGCTGATCCGCGA

TTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAG

reeeeerrrrrrrrreererrerr e rrrr e e e
TTACTAGCGATTCCAGCTTCACGCAGTCGAGT TGCAGACTGCGATCCGARCTGAGAACAG

ATTTATGGGATTGGCTAAACCTTGCGGTCTTGCAGCCCTTTGTTCTGTCCATTGTAGCAC

trreerrrrrrrrrrerrerrreerrrerrrrrrrrrrrrr et r e e el
ATTTATGGGATTGGECTAARCCTTGUGETCTTGCAGCCCTTTGTTCTGTCCATTGTAGCAC

GTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGT

tereerrrrrrrerrerrerrrrrerrrrrrrrrrrrrerrre e rrrrr et
GTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGT

TTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTT

ceeeeerrrrrrrrrrereererr e e e e e e
TTGTCACCGGCAGTCACCTTAGAGTGCCCAACT GAATGCTGGCAACTAAGATCAAGGGTT

GCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACC

trreerrrrrrrrrrerrerrreerrrerrrrrrrrrrrrr et e e el
GCGCTCETTGCGGGACTTARACCCAACATCTCACGACACGAGCTGACGACARACCATGCACC

ACCTGTCACTCTGTCCCCGARAGGGAAAGCCCTATCTCTAGGGTTGTCAGAGGATGTCAAG

teeeeerrrrrrrrreereererrrrr e e rr e e e
ACCTGTCACTCTGTCCCCGAAGGGRAAAGCCCTATCTCTAGGGTTGTCAGAGGATGTCARG

ACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCTTGTGCGGG

trreerrrrrrrrrrrrrerrreerrrerrrrrrrrrrrrr et e rrr el
ACCTGGTAAGGTTCTTCGUGTTGCTTCGAATTARACCACATGCTCCACCGCTTGTGLGEE

CCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGAGTGCTTARA

teeeeerrrrrrrrrrererrerr e e rrr e e e
CCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGAGTGCTTAR

TGCGTTAGCTGCAGCACTAAGGGGCGGARACCCCCTAACACTTAGCACTCATCGTTTACG

trreerrrrrrrrrrrrrerrreerrrerrrrrrrrrrrrr et e rrr el
TGCGTTAGCTGCAGCACTAAGGGECEGAMACCCCCTARCACTTAGCACTCATCGTTTACG

GCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCA

teeeeererrrrrrrrereeeeeerrrrrrrrrrrrrrererrrrrr el
GCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCA

GTTACAGACCAGAGAGTCGCCTTCGCCACTGGTSTTCCTCCACATCTCTACGCATTTCAC

trrerrrrerrrerrreeerrrerreerrrrrrrerrrreerrr e e rrrrrred
GTTACAGACCAGAGAGTCGCCTTCGCCACTGETGTTCCTCCACATCTCTACGCATTTCAC

CGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTTCCCAGTTTCCAATGACC

tererrrerrrerrrrrrreereerrrrrrrrrrrrrrrrrrrr e e e el
CGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTTCCCAGTTTCCAATGACC

CTCCCCGGTTGAGCCGGEEGGCTTTCACATCARACTTARRAAARCCGCCTGCGAGCCCTTTA

trrerrrrerrrerrreeerrrerreerrrr rrerrr rerrrrrr e el
CTCCCCGGTTGAGCCGGEGGEGCTTTCACATCAGACTTAAGARACCGCCTGCGAGCCCTTTA

CGCCCAATAATTCCGGACARCGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAR

tererrrerrrerrrrrrreereerrrrrrrrrrrrrrrrer et e e rrrrrnd
CGCCCARATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAG

TTAGCCGGGGCTTTCTGGGTTAGTACCGTCAAGGGECGAGCA 942

tererrrorreerrrrrr e reerrrrrrrrr rrrrrtd
TTAGCCGTGGCTTTCTGGTTAGGTACCGTCRAAGGTGCGAGCA 399
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Bacillus licheniformis  KT200463.1

Bacillus licheniformis strain KP0B2r 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KT200463.1] Length: 1201 Number of Matches: 1

Range 1: 68 to 1014 GenBank Graphics

Score

1700 bits(1884)

Expect Identities Gaps Strand
0.0 945/947(99%) 0/947(0%) Plus/Plus
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CGGTGTGTACAAGGCCCGGGRACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCG

FEEEETEE e e e e e e et e e e e e e e e e e e e rrrd
CGGTGTGTACAAGGCCCGGEAACGTAT TCACCGCGGCATGCTGATCCGCGATTACTAGCE

ATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGAT CCGRAACTGAGAACAGATTTGTGGGE
I|\I\I|||||||||IIIIII\I\I||||||||||IIIIII|\||||||||||||IIIII

ATTC CGCA AGTTGCAGACTGCGATCCGAACTGAGAACAGATTTGTGGE
ATTGGCTTAGCCTCG GCTGCCCTTTGT TTGTAGCACGTGTGTAGC
II\I\||||||||||IIIIII\I\| |||||IIII|IIIIII|\||||||IIII||IIIII
ATTGGCTTAGCCTCG CGCTGCCCTTTGT ATTGTAGCACGTGTGTAGC

CCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCG

FEEEETEE e e e e e e et et e e e e e e e e e e e e e rrrd
CCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGETTTGTCACCE

GCAGTCACCTTAGAGTGCCCRACTGAATGCTGGCAACTAAGATCAAGGGTTGCGCTCGTT

frreerrerererrrrererere et e et e e e e e e e e e e
GCAGTCACCTTAGAGTGCCCRAACTGAATGCTGGCAACTARAGATCAAGGGTTGCGCTCGTT

GCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCAC

FEEEETEE e e e e e e et e e e e e e e e e e e e e e rrrd
GCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCAC

TCTGCCCCCGAAGGGGAAGCCCTATCTCTAGGGTIGTCAGAGGATGTCAAGACCTGGTAA

FEEEETEE e e e e et e e e e e e e e e e e rrd
TCTGECCCCCGAAGGGGERAAGCCCTATCTCTAGEGTTGTCAGAGGATGTCARGACCTGGTAA

GGTTCTTCGCGTTGCTTCGARTTARACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCA

FEEEETEE et e e e e et er e e e e e e e e e et e rrd
GGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCECTIGTGCGEGCCCCCGTCA

ATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGAGTGCTTAATGCGTTTGC

II\I\||||||||||IIIIII\I\| |||||IIII|IIIIII|\||||||IIII||IIIII
CCCAGGCGGAGTGCTTAATGCGTTTGC

TGCAGCACTAAAGGGCGGAAACCCTCTARCACTTAGCACTCATCGTTTACGGCGTGGACT

Crrrerrerererrrrerere e et e e e e e e e e e e
TGCAGCACTAAAGGGCGGARACCCTCTAACACTTAGCACTCATCGTTTACGGCGTGGACT

ACCAGGGTATCTAATCCTGTITCGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTTACAGAC

FEEEEEEEEr e e e ee et e e e e e e e e e e e
ACCAGGGTATCTAATCCTGITCGCTCCCCACGCTTTCGCGCCICAGCGTCAGTTACAGAC

TGAGCCGGGGGCTTTCACATCAAACTTAAGARACCGCCTGCGCGCGCTTTACGCCCAATA

FEErrerrrrr e e e et cer e e e e e e e e e e e e
TGAGCCGGGGEGCTTTCACATCAGACTTAAGAAACCGCCTGCGCECGCTTTACGCCCARTA

GCTTTCTGGTTAGGTACCGTCRAAGGTACCGCCCTATTCCRAACGGGAC 947

I|\|||||||| IIIIIIIIII||||||||||||\IIII LT
CAAGGTACCGCCCTATTCGRACGGGAC 1014
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scilus lcheni o srain FI12 165 ribosemal KNA pene. ptal sequence
cterium IDSHGTTAO-S 165 ribosomal KA gene, part sequence
e | e
frmiens
e o SachoR 168 boromal ENA g, aral sequence
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9- The phylogenetic analysis of bacteria isolated from upper surfaces of water

taps samples

Staphylococcus epidermidis  KT887972.1

Staphylococcus epidermidis strain LIPOA/UEL_42 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KT887972 1| Length: 1327 Number of Matches: 1

Range 1: 3 to 1051 GenBank Graphics

Score

1810 bits(2006)

ExXpect Identities Gaps Strand
0.0 1033/1049(98%) 3/1049(0%) Plus/Plus
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GCTCCTCTGACGTTAGCGGCGGACGGGTGAGTAACACGTGGATAACCTACCTATAAGACT
AR
GCTCCTCTGACGTTAGCGGCGGACGGGTGAGTAACACGTGGATAACCTACCTATAAGACT

GGGATAACTTCGGGARACCGGAGC TAATACCGGATAATATATTGAACCGCATGGTTCAAT
R ey
GGGATAACTTCGGGARACCGGAGCTAATACCGGATAATATATTGAACCGCATGGTTCAAT

AGTGAAAGACGGTTTTGCTGTCACTTATAGATGGATCCGCGCCGCATTAGCTAGTTGGTA
B ey
AGTGAAAGACGGTTTTGCTGTCACTTATAGATGGATCCGCGCCGCATTAGCTAGTTGGTA

AGGTAACGGCTTACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACT
B
AGGTAACGGECTTACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGEGCCACACT

GGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCARTGG
R
GGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCARATGG

GCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGARAGGTCTTCGGATCGTARAACTCT
R N ey
GCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGARGGTCTTCGGATCGTARAACTCT

GTTATTAGGGAAGRACAAATGTGTAAGTAACTATGCACGTCTTGACGGTACCTAATCAGA
R N e
GTTATTAGGGAAGAACAAATGTGTAAGTAACTATGCACGTCTTGACGGTACCTAATCAGA

AAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCG
[N N ey
AAGCCACGGECTAACTACGTGCCAGCAGCCGECGETAATACGTAGETGECAAGUGTTATCCG

GAATTATTGGGCGTARAGCGCGCGTAGGCGGTTTTTTAAGTCTGATGTGARAAGCCCACGG
R
GAATTATTGGGCGTARAGCGCGCGTAGGCEGITTITTAAGTCTGATGTGARAGCCCACGG

CTCRACCGTGGAGGGTCATTGGAAACTGGAARACTTCGAGTGCACAAGAGGAAAGTGGAAT
trrrrrrrrrrrrrrerrrrerrererrrrrrrrrrrererrrrrrrrrrrrrrrrrrernd
CTCAACCGTGGAGGGTCATTGGARAACTGGAAAACTTGAGTGCAGAAGAGGARAGTGGAAT

TCCATGTGTAGCGGTGARATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTT
trrrrrrrrrrrerrrerrerrrrrrrrrrrrrrrrrrrerrrrr et rrrrrrrrrend
TCCATGTGTAGCGGTGARATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTT

TCTCGGTCTGTAACTGACGCTCATGTGCGARAAGCGTGGGCGATCARACAGGATTAGATACCC
trrrrrrrrrrrrrrrrrrerrererrrrrrrrrrrererrerrrrrrrrrrrrrrrernd
TCTGGTCTGTAACTGACGC TGATGTGCGARAGCETGGGGATCARACAGGATTAGATACCC

TGGTAGTCCACGCCGTARACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGC
trrrrrrrrrrrrererererrrrrrrrrrrrrrrrre ettt rrrrrrrrrrnd
TGGTAGTCCACGCCGTARACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGT

TGCAGCTRAACGCATTAAGCACTCCCGCCTGGGCAGTACGACCGCAAGGTTGAAACTCARAG
trrrrrrrrrrrrrrrrrrerrererrrrrrrrrrrererrerrrrrrrrrrrrrrrernd
TGCAGCTAACGCATTAAGCACTCCGCCTGEGGEAGTACGACCGCAAGGTTGARACTCAARG

GAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGARR
trrrrrrrrrrrrrrrrererrrrrrrrrrrrerrerererr et rrrrrrrrrrrnd
GRATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGRAAG

ARCCTTACCAAATCTTGACTTCCTCTGACCCCTCTAARAARATAAAGTTTTCCCCTTCGGGG
trrrrrrrrrrrrrrerrrorererrrrrrrrerre v o rrrrrrrrrrrrrernd
ARCCTTACCAAATCTTGACATCCTCTGACCCCTCTAGAGATAGAGTTTTCCCCTTCGGGE

GAAAAAATGACAGG - GEGEGCATGG TETCGTCAGCTCGGEGTCEGGGAAATGTTEGGGTTAAG
rrorrrrrrrr e orerrrrorrrrrrreerrerr et rrrrrrrrrrrnd
GACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG

TCCC—CCACGAGCGCAACCCTTAAGCTTA 1046
et rorrrrrrrrerrrrrrerrrrrrnl
TCCCGCAACGAGCGCAACCCTTAAGCTTA 1051
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F 0004

®1cl|Query_122183

¥ Bacterium NLAE-z|-P68T 168 ribosomal RNA gene, partial sequence

3

t
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[
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[

@ Uncultured bacterium clone nck307a03c] 168 ribosomal RNA gene, partial sequence
@ Unculured bacterium clone nbw lOﬂﬂgl]ScI 168 ribosomal RNA gene, partial sequence
Q

“Abacieria | 4 leaves
Abacteria | 2 leaves

EL‘mnllumd bacterium clone nbud 14e06¢] 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone ned2285d03¢1 168 ribosomal RNA gene, partial sequence
& Uncultured bacterium clone ned2618a12¢1 168 ribosomal RNA gene, partial sequence
@ Suaphylococcus epidermidis strain SEI, complete genome

® Uncultured bacterium clone nck305a05¢1 165 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone nek307a05¢1 168 ribosomal RNA gene, partial sequence
# Uncultured bacterium clone nck308h03¢1 165 ribosomal RNA gene, partial sequence
® Unculiured bacterium clone nek311d05¢] 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nek277a06¢1 168 ribosomal RNA gene, pantial sequence
9 Uncultured bacterium clone nek277b08c] 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nek277d0%!1 165 ribosomal RNA gene, partial sequence
© Unculured bacterium clone nek277cl Iel 165 ribosomal RNA gene, partial sequenice
@ Uncultured bacterium clone nck277g02¢1 168 ribosomal RNA gene, partial sequence
& Uncultured bacterium clone nck277g06¢1 165 ribosomal RNA gene, partial sequence
® Uncultured bacterium clone nek277e06¢1 168 ribosomal RNA gene, pantial sequence
8 Uncultured bacterium clone nek278a08¢1 168 ribosomal RNA gene, pantial sequence
® Uncultured bacterium clone nck278g 1 1e1 165 ribosomal RNA gene, partial sequence
© Unculiured bacterium clone nek279h02¢] 168 ribosomal RNA gene, partial sequence
O Uncultured bacterium clone nck280p09%1 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nek281el el 168 ribosomal RNA gene, partial sequence
& Uncultured bacterium clone nek282d07c1 165 ribosomal RNA gene, partial sequence
® Uncultured bacterium clone nck282g02¢1 165 ribosomal RNA gene, partial sequence
® Uncultured bacterium clone nck289%12¢1 168 ribosomal RNA gene, pantial sequence
© Uncultured bacterium clone nek2%0g 1 el 165 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nck2%0g06¢1 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nck294g01c] 16 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nek302a01¢1 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nck303d07c1 165 ribosonial RNA gene, partial sequence
@ Uncultured bacterium clone nck304d12¢1 165 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone nck305h06¢1 165 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nck306e02¢1 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nck307d06¢1 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nek307al Icl 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nek308b05c1 16S ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone nek323c02¢1 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nem66c07¢ 1 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone nem75a09¢ | 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone nck343al Il 168 ribosomal RNA gene, partial sequence
9 Staphylococcus sp. AMHSBQ149 16 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain CICC 10294 168 ribosomal RNA gene, partial sequence
9 Staphylococcus epidermidis strain W 3/4 168 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain PBR-19 168 ribosomal RNA gene, partial sequence
@ Stphylococcus sp. CIFE_HT11 16S ribosomal RNA gene, partial sequence

9 Staphylococcus sp. PISI46 168 ribosomal RNA gene, partial sequence

@ Staphylococcus sp. RI7 168 ribosomal RNA gene, partial sequence

9 Staphylococcus sp. JPR7 168 ribosomal RNA gene, partial sequence

© Staphylococcus epidermidis strain A8-3 168 ribosomal RNA gene, partial sequence

@ Staphylococcus epidermidis strain C672 168 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain GKY 4/1A 168 ribosomal RNA gene, partial sequence
@ Staphylococcus epidermidis strain P 1/1 168 ribosomal RNA gene, partial sequence

© Staphylococcus epidermidis strain P 312 165 ribosomal RNA gene, partial sequence

0 Staphylococcus epidermidis strain GKY 8/1A 165 ribosomal RNA gene, partial sequence
@ Staphylococcus epidermidis strain GKY 8/1B 168 ribosomal RNA gene, partial sequence

© Ractrinm FM2014.35 oenamic DNA contining 165236 inersenic swoe revion isolate

# Uncultured bacterium gene for 168 rRNA, partial sequence, clone: amh Fir_(K) ()(M

@ Uncultured bacterium gene for 16 tRNA, partial sequence, clone: smki_Fir_(02_002

@ Unculiured Staphylococeus sp. clone 12L_53 168 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain CIFRI D-TSB-84 165 ribosomal RNA gene, partial sequence

# Staphylococcus epidermidis strain MB2MI14 168 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain KS3H17 168 ribosomal RNA gene, partial sequence

A Staphylococcus epidermidis strain EAS4F211 168 ribosomal RNA gene, partial sequence

@ Staphylococcus epidermidis strain DUCCI735 168 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain 2251 168 ribosomal RNA gene, partial sequence

9 Staphylococcus epidermidis strain Z1Y-109 165 ribosomal RNA gene, partial sequence

@ Apteryx australis mantelli genome assembly AptMant0, scaffold seaffold32554

4 Staphylococcus epidermidis strain TWSL_16 165 ribosomal RNA gene, partial sequence

9 Staphylococcus sp. TT31 168 ribosomal RNA gene, partial sequence

@ Bacterium msa l-1 168 ribosomal RNA pene, partial sequence

A Staphylococcus sp. S407 168 ribosomal RNA gene, partial sequence

@ Staphylococcus epidermidis strain Bacteria VIIT 165 ribosomal RNA pene, partial sequence

sBactcrium A2 168 nbosomal RNA gene, partial sequence
A Staphylococcus epidermidis strain HUC2_27_K 168 ribosomal RNA pene, partial sequence

95 aphylococcus epidermidis strain LIPOA.'L‘EL 42165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone nek292f08¢1 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone nck290h07¢1 168 ribosomal RNA gene, partial sequence

@ Uncultured bacterium clone nek280b07cl 168 ribosomal RNA gene, partial sequence

9 Uncultured bacterium clone nek278h01c1 168 ribosomal RNA gene, partial sequence

9 Unculiured bacterium clone nek278f¥c1 168 ribosomal RNA gene, partial sequence

 Uncultured bacterium clone nck278b02¢1 165 ribosomal RNA gene, partial sequence
Unculwred bacterium clone nck277f4cl 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone nck239d11cl 168 ribosomal RNA gene, partial sequence

¥ Unculiured bacterium clone nek187h10c! 165 ribosomal RNA gene, partial sequence

iUncullumd bacterium clone nck186a05¢] 165 ribosomal RNA gene, partial sequence

Uncultured bacterium clone nck185h04¢1 168 ribosomal RNA gene, partial sequence
firmicutes | 2 leaves
@ Staphylococcus sp. DMS_G06 168 ribosomal RNA gene, partial sequence

® Uncultured bacterium clone nbw 1 117e02¢ 1 168 ribosomal RNA gene, partial sequence
- # Uncultured bacterium clone nbw 1049h07¢1 168 ribosomal RNA gene, partial sequence
# Uncultured bacterium clone ned2635g07¢1 168 ribosomal RNA gene, partial sequence
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Rothia amarae NR_029045.1

Rothia amarae strain J18 165 ribosomal RNA gene, partial sequence
Sequence ID: ref|NE_029045.1] Length: 1467 Number of Matches: 1
> See 1 more title(s)

Range 1: 98 to 1028 GenBank Graphics

Score

1644 bits(1822)

Expect Identities Gaps Strand
0.0 924/931(99%) 1/931(0%) Plus/Plus
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GAACGGGTGAGTAATACGTGAGTAACCTGCCTTTGACTCTGGGATAAGCCTGGGARAACTG

frrrrrrerrrrrrererrrerrrr et rrrr ettt e
GRACGGGTGAGTAATACGTGAGTAACCTGCCTTTGACTCTGGGATAAGCCTGGGRAAACTG

GETCTAATACCGGATATGACAAGGAACCGCATGETTTTTTGTGGAAAGGGTTTGTACTGG

frrrrrrrrrrrrrerererrrr et rrrr et
GGTCTAATACCGBATATGACAAGGAACCGCATGGTTTTTTGTGGARAGGETTTGTACTGS

TTTTAGATGGGCTCACGGCCTATCAGCTTGTTGGTGGGGETAATGGCTCACCAAGGCGACG

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
TAGAT CACGGCCTATCAGCTTGTTGGTGGGGTAATGGCTCACCARGGCGACG

ACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTC

terrrrrrrrrrrrererererrrr et rrrrrr et et e e
ACGGGTAGCCGGECCTGRAGAGGGTGACCGGCCACACTGGGACTGAGACACGGUCCAGACTC

CTACGGGAGGCAGCAGTGGGGAATATTGCACARATGGGCGCAAGCCTGATGCAGCGACGCC

frrrrrrerrrrrrererrrrrr et rrr et
CTACGGGAGGCAGCAGTGEGGAATATTGCACAATGGECGCARGCCTGATGCABCGEACGCC

GCGTGAGGGATGACGGCCTTCGGETTGTAAACCTCTTTCAGCAGGGAAGAAGCGARAGTG

trerrerrrrrrerrerrerrrrrrerrrrrrrrrrrr ettt rrrrend
GCGTGAGGGATGACGGCCTTCGGGTTGTARACCTCTTTCAGCAGGGAAGAAGCGARAGTG

ACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGG

trrrrrrrrrrrrrererererrrr et rrr et r et e e
ACGGTACCTGCAGAAGRAGCGCCGGCTAACTACETGCCAGCAGCCGCGETAATACGTAGE

GCGCEAGCGTTGTCCGGAATTATTGGGCGTAARAGAGCTTGTAGGCGGTTTGTTGCGTCTG

frrrrrrerrrrrrererrrrrr et rrr et r et e e
GCGCGAGCGTTGTCCGGAATTATTGEGCGTARAGAGCTTGTAGGCGEGTTTGTIGCGTCTS

CTGTGAAAGACCGGEGGCTTAACCCCGGTATTGCAGTGGGEGTACGGGCAGACTAGAGTGCAG

trrrrrrrrrrrerrerrererrrrerrrrrrrrrrrr ettt rrrrend
CTGTGAAAGACCGGGEGCTTAACCCCGGTATTGCAGTGGGTACGGGCAGACTAGAGTGCAG

TAGGGGAGACTGGAATTCCTGETGTAGCGGETGAAATGCGCAGATATCAGGAGGARCACCG

terrrrrrrrrrrereerrrerrrrrrrrrrrrrrer e e e
TAGGGGAGACTGGAATTCCTGGTGTAGCEGTGARATGCGCAGATATCAGGAGGRACACCE

ATGGCGAAGGCAGGTCTCTGGGCTGTAACTGACGCTGAGAAGCGARAAGCATGEGGAGCGA

terrrrrrrrrrrererrrrerrrrrrrrrrrrrrer e e e
ATGGCGAAGGCAGGTCTCTGGGCTGTAACTGACGUTGAGRAGCGRAAAGCATGGGEAGCGA

ACAGGATTAGATACCCTGGETAGTCCATGCCGTARACGTTGGEGGECACTAGGTGTGEGEGACA

frrrrrrrrrrrrererrrrerrrrrrrrrrrrrrer et e el
ACAGGATTAGATACCCTGGTAGTCCATGCCGTARACGTTGGGCACTAGGTSTGGEGGACA

TTCCACGTTTTCCGCGCCGTAGCTAACGCATTAAGTGCCCCGCCTGEGGAGTACGGCCGT

trrrrrrrrrrrrererrrrerrrrrrrrrrrrrrer et e e el
TTCCACGTTTTCCGCGUCGTAGCTAACGCATTRAAGTGCCCCGCCTEGEGAGTACGECCGEC

AAGGCTARARAACTCRARAAGGAATTGACGGGGGCCCEGCACARAGCGGCGCACCATGCGGATTAR

trerrrrrrerrrerrererrererrrerrrrrrrerer ettt el
AAGGCTAARACTCARAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAR

TTCGATGCAACGCGAAAAACCTTACCAAGGCTTGACATATACTGGACCGCCTCAARARAATG

frrrrrrrrrrrrrre reeerrrrrrrrrrrrrrerrrrerrrrrrrrrrrer ool
TTCGATGCAACGCGARGAACCTTACCAAGGCTTGACATATACTGCACCGCCTCAGAGATG

GGETTTCCCTTC-GGGCTGGTATACAGGGGG 930

trrrrrrrrrrr rrerrrrrrrrrrrr
GGGTTTCCCTTCGEGGCTGGTATACAGGTGE 1028
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[ © Uncultured bacterium clone nek132¢02¢1 168 ribosomal RNA gene, partial sequence
0 © Rothia amarae strain JI8 16S ribosomal RNA gene, partial sequence
9 Unculured bacterium chone ned011 el 168 ibosonal RNA gene, partial sequence
Bacterium 3D705 165 ribosomal RNA gene, partial sequence
4 Uncultured bacterium clone ned 1418¢10¢1 168 ribosomal RNA gene, partial sequence
bacteria | § leaves
5 ¥ Bacterium RUSpO1-4 168 ribosomal RNA gene, partial sequence
9 Uncultured bacterium clone nek32h02¢1 165 ribosomal RNA gene, partial sequence
4 Uncultured bacterium clone nck30h(4¢1 168 ribosomal RNA gene, partial sequence
3 ®Rothia amarac partial 165 rRNA gene, strain R-36507
9 Uncultured bacterium clone ned1336al lc1 16S ribosomal RNA gene, partial sequence
@ Rothia sp. RV13 165 ribosomal RNA gene, partial sequence
‘—GUncuhured bacterium clone ned401g(9c1 16S ribosomal RNA gene, partial sequence
& I el Query_200873
L 9 © Uncultured Alteromonadaceac bacterium clone WEIAT 168 ribosomal RNA gene, partial sequence
L& ~@ Kocuria sp. Am 16 partial 16 165 rRNA pene, isolate Am 16
geriumWPZISOIS 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone nek30c6c1 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone ned402c01cl 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone ned401c0lc 168 ribosomal RNA gene, partial sequence

@ Bacterium RUSpO3-2 16S ribosomal RNA gene, partial sequence

) © Uncultured bacterium clone ned1398c04¢ 168 ribosomal RNA gene, partial sequence
% Fy 9Rothia amarae partial 16S tRNA gene,stain (410ARDISN _§
I bacteria | 29 leaves
LZ @ Rothia mucilaginosa strain CMCIS 168 ribosomal RNA gene, partial sequence
- %Rothh p. 6813¢ 168 ribosomal RNA gene, partal sequence
dbucteria | 3 leaves
S ® Uncultured bacterium clone ncd 1208307c1 16S ribosomal RNA gene, partial sequence
; O Rothia sp. BEBH4 parial 165 1RNA gene, train BBIH
0,002 —bwctera| M keaves
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Delftia lacustris KT958881.1

Delftia lacustris strain BMCH-IB-C 142 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KT958881 1| Length: 1360 Number of Matches: 1

Range 1: 355 to 1340 GenBank Graphics

Score

1745 bits(1934)

Expect Identities Gaps Strand
0.0 980/986(99%) 3/986(0%) Plus/Minus
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CCTACTTCTGGUGAGACCCGCTCCCATGETGTGACGGGUGETGTGTACAAGACCCEEGAR

trrrrrrrrrrrrrreerr et ety e e et et el
CCTACTTCTGGCEAGACCCGCTCCCATGETETGACGGGCGGTGTGTACAAGACCCGGGAA

CETATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACTTCACGCAGTCGAG

trrrrrrrrrrrrrrrerr e ey e e et e el
CGTATTCACCGCGEGCATGCTGATCCECGATTACTAGCGATTCCGACTTCACGCAGTCGAG

TTGCAGACTGCGATCCGGEGACTACGACTGGTTTTATGGGATTAGCTCCCCCTCGCGEGETTG

trrrrrrrrrrrrrreeerrrrrrrrrrrrrrerrrerrrrrrrrrrrrrrrrrrrrrnd
TTGCAGACTGCGATCCGGACTACGACTGGTTTTATGGGATTAGCTCCCCCTCGCGGGTTG

GCAACCCTCTGTACCAGCCATTGTATGACGTGTGTAGCCCCACCTATAAGGGCCATGAGG

trrrrrrrrrrrrrreerr ettt et r et e el
GCAACCCTCTGTACCAGCCATTGTATGACGTGTGTAGCCCCACCTATAAGGGCCATGAGG

ACTTGACSGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCTCATTAGAGTGCTCAR

trrrrrrrrrrrrrrrertr et ey r e et e et el
ACTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCTCATTAGAGTGCTCAA

CTGAATGTAGCAACTAATGACAAGCGGEGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCA

terrrrrrrrrrrrrrerr ety rr e e et et el
CTGRATGTAGCAACTAATGACRAGGETTGCECTCGTTGCGGGACTTAACCCAACATCTCA

CGACACGAGCTGACGACAGCCATGCAGCACCTGTIGTGCAGGTTCTCTTTCGAGCACGAAT

trrrrrrrrrrrrrreerr et e e e e et et el
CGACACGAGCTGACGACAGCCATGCAGCACCTGTGTGCAGGTTCTCTTTCGAGCACGAAT

CCATCTCTGGAARCTTCCTGCCATGTCAARGGTGEGGTARAGGTTTTTCGCGTTGCATCGAR

trrrrrrrrrrrrrreerr ety rr e et e et el
CCATCTCTGGAARCTTCCTGCCATGTCARAGGTGGETAAGGTTTTTCGCGTTGCATCGAAR

TTAAACCACATCATCCACCGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTT

trrrrrrrrrrrrrrreerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnd
TTAAACCACATCATCCACCGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTT

GUGGCCGTACTCCCCAGGCGGTCAACTTCACGCGTTAGCTTCGTTACTGAGARARACTARAT

trrrrrrrrrrrrrreerr et ey rrrrr et r e ey e
GCGGCCGTACTCCCCAGGCGEGTCAACTTCACGCGTTAGCTTCGTTACTGAGARRRCTART

TCCCAACAACCAGTTGACATCGTTTAGGGCETGEGACTACCAGGGTATCTAATCCTGTTTG

trrrrrrrrrrrrrrrerrrrrrirrrrrrrrrrrrrrr et e et rrrr e
TCCCAACAACCAGTIGACATCGTTTAGGGCETGGACTACCAGGGTATCTAATCCTGTTTG

CTCCCCACGCTTITCGTGCATGAGCGTCAGTACAGGTCCAGGGGATTGCCTTCGCCATCGGE
trrrrrrrrrrrrrrererrrrerrrrerrrrrrrerrrrerrrrrrrrrrrrrrrrnd
CTCCCCACGCTTITCGTGCATGAGCGTCAGTACAGGTCCAGGGGATTGCCTTCGCCATCGGE

TGTTCCTCCGCATATCTACGCATTTCACTGCTACACGCGGAATTCCATCCCCCTCTACCGE

trrrrrrrrrrrrrrrerrrrrr e rrrrrrrrr et rr e e
TGTTCCTCCGCATATCTACGCATTTCACTGCTACACGCGEGAATTCCATCCCCCTCTACCG

TACTCTAGCCATGCAGCTCACAARATGCAGTTCCCAGGTTGAGCCCGGEGGGATTTCACATCTG
trrrrrrrrrrrrrrererrrrerrrrerrrrrrrerrrrerrrrrrrrrrrrrrrrnd
TACTCTAGCCATGCAGTCACAANTGCAGTTCCCAGGTTGAGCCCGGEEGGATTTCACATCTG

TCTTACATAACCGCCTGCGCACGCTTTACGCCCAGTARTTCCGATTAACGCTCGCACCCT

Lrrrrrrrrrrrerrreeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnd
TCTTACATAACCGCCTGCGCACGCTTTACGCCCAGTAATTCCGATTARACGCTCGCACCCT

ACGTATTACCGCGGCTGCTGECACGTAATTAGCCGEGGCTTATTCTTACGGTACCGTCAT

terrrrrrrrrrrereerrerrrrrrr rrrrrrrr rrrr e e e e
ACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCT TACGGTACCGTCAT

GGG—CCCCTIGTATT——ARAGAGCTTT 983
e rrrrrrrrned e rrrrnrnd
GGGCCCCCTIGTATTAGARAGGAGCTTT 355
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Ol Query 4095
® Delftia sp. PVRh-YHB-9-1 168 ribosomal RNA gene, partial sequence
@ Bxcterium RRP2-22 168 rRNA gene
ODxlftia . AN3 16 ribosomal RNA gene, partial sequence
0 Delftia sp. 6.13 168 ribosomal RNA gene, partial sequence
Uncultured bacterium partial 165 rRNA gene, clone SMQ23
Delftia sp. BN-HKY2 168 ribosomal RNA gene, partal sequence
B Dxelfia tsuruhatensis strain MTQI 165 ribosomal RNA gene, partial sequence
Delfta sp. JDC-3 168 nbosomal RNA gene, partial sequence
Uncultured bacterium clone 6 165 ribosomal RNA gene, partial sequence
b-prodeobacteria | 3 kaves
9 Dxlfta tsuruhatensis strain P27 168 ribosomal RNA gene, partial sequence
®Delftia tsuruhatensis strain D10 165 ribosomal RNA gene, partial sequence
@ Delftia sp. enrichment culture clone 12 168 ribosomal RNA ene, partial sequence
O Dxlftia p. S12.34 168 ribosomal RNA gene, partal sequence
O Dxlfis suruhatensis stain IPPBC RIS 168 ribosonal RNA gene, partial sequence
© Uncultured bacterium clone AS 16S ribosomal RNA gene, partial sequence
9 Deifia sp. BGWI 168 ribosomal RNA pene, purtial sequence
© Dxlftia sp. DMIO 16S ribosoml RNA gene, partial sequence
D Dxlfia sp. SFG 165 ribosomal RNA gene, partal sequence
Bacterium BMO414 168 ribosonsl RNA gene, partial sequence
Delftia lacustris voucher RIFA 1193 165 ribosomal RNA gene, partial sequence
Delfia sp. X-212 168 ribosomal RNA gene, partial sequence
© Delftia tsuruhatensis strain C1-23 168 nbosomal RNA gene, partial sequence
 Bucterium WYLW2-4 165 ribosomal RNA gene, partial sequence
9 Uncultured Delftia . clone GIS-002-F11 16 ribosomal RNA gene, partial sequence
O Delfta tsuruhatensis strain A90 165 ribosomal RNA gene, partial sequence
o  Uncultured bacterium gen for 165 RRNA, paial sequence, clone: SSamCBOS-74
sDclhh sp. PHD-6 168 ribosomal RNA gene, partial sequence
ODelfia sp. AER321 168 ribosomal RNA pene, partial sequence
© Delftia tsuruhatensis strain P39 168 ribosomal RNA gene, partial squence
© Unculured organism clone ELUDI27-T314-5-N1_000208 sl subaritribosomal RNA gene, partial seqence
® Delftia Lacustris train BMCH-IB-C 142 168 ribosomal RNA gene, partial sequence
Bacterium BM0429 168 ribosomal RNA gene, partial squence
b-proteobacteria | § keaves
b-proteobacteria | 7 kaves
Delfia p. 183PP-As 165 nbosomal RNA gene, partial sequence
@ Delftia tsurahatensis strain L7 168 ribosomal RNA gene, partial sequence
© Delftia tsuruhatensis strain BN-HKY6 168 ribosomal RNA gene, partial sequence
O Delftia tsurshatensis strain $1109 165 ribosomual RNA gene, partial sequence
9 Uncultured bacterium clone BC_BI_121 16 ribosomal RNA gene, partial sequence
sl,htuhnd bacterium gene for 168 rRNA, partial sequence, clone: U-1
# Dxlfia Licusrs strain ABBid12-01 165 ribosomal RNA gene, partial sequence
© Delfiia sp. 209Zn-As 168 ribosomal RNA gene, partial sequence
9 Delftia beudris drain IARI-NIAW 1-34 168 ribosomal RNA gene, partial sequence
Bacterium A134(2011) 168 ribosomal RNA gene, partial sequence
b-proteobacteria | 4 leaves
b proteobacteria | 7 keaves
b proteobacteria | 7 kaves
Qb protcobacteria | 7 leaves
QAb-proteohacteria | 7 keaves
© Delftia tsurshatensis strain JPR21 168 ribosomal RNA gene, partial sequence
Bacterium BMO431 168 ribosomal RNA gene, partial sequence
b-oroteobacteria | § leaves
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Pseudomonas aeruginosa KF680991.1

Pseudomonas aeruginosa strain ATHA23 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KF680991.1] Length: 1115 Number of Matches: 1

Range 1: 98 to 1040 GenBank Graphics

Score

1649 bits(1828)

Expect Identities Gaps Strand
0.0 933/943(99%) 2/943(0%) Plus/Minus
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GTGATTGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGTGACATTCTGATTCACGAT

Lerr o rrrrrrrrreerrerrrrrrrrrrrrrrrrree et e e e rr e
GTGACGGGCGETGTGTACAAGGCCCGGGAACGTATTCACCGTGACATTCTGATTCACGAT

TACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGGACTACGATCGGT

terrrrrrrrrrrrreerrerrrrrrrrrrrrrrrrree et e e e e
TACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGGACTACGATCGGT

TTTATGGGATTAGCTCCACCTCGCGGCTTGGCAACCCTTTGTACCGACCATTGTAGCACG

Cerrrrrrrrrrerreerreerrrerrrrrr e e e et e e e e e errr
TTTATGGGATTAGCTCCACCTCGCGGCTTGGCARCCCTTTGTACCGACCATTGTAGCACG

TGTGTAGCCCTGGCCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTT

Cerrrrrrrerrerreerre et e et rr e e e e e e e
TGTGTAGCCCT GECCETARGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTT

GGCA TAGAGTGCCCACCCGAGGTGCTGGTAACTAAGGACRAGGGTT

||I|||I|||||IIIIII|| Cerrrrrrrrrrrrererrrrerr e et rrrrrrenl
TGTCACCGGECAGTCTCCTTAGAGTGCCCACCCGAGGTGCTGGTAACTAAGGACRAGGGTT

GCGCTCGTTACGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGC

Cerrrrrrrrrrerreerreerrrerrrrrrrrrre et et e e e e
GCGCTCGTTACGGGACTTARCCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGC

ACCTGTGTCTGAGTTCCCGAAGGCACCAATCCATCTCTGGARAAGTTCTCAGCATGTCAAG

Cerrrrrrrrrrerreerreerrrerrrrrr e e e et et e e e e e
ACCTGTGTCTGAGTTCCCGAAGGCACCAATCCATCTCTGGARAGT TCTCAGCATGTCARG

GCCAGGTAAGGTTCTTCGCGTTGCTTCGAATTAARCCACATGCTCCACCGCTTGTGCGGG

Cerrrrrrrerrerreerre et e et e e e e e e e
GCCAGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCTTGTGCGEE

CCCCCGTCAATTCATTTGAGTTTTRAACCTTGCGGCCGTACTCCCCAGGCGGTCGACTTAT

terrrrrrrrrrrrreerrerrrrrrrrrrrrrrrrree et e e e e
CCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACTTAT

CGCGTTAGCTGCGCCACTAAGATCTCAAGGATCCCAACGGCTAGTCGACATCGTTTACGG

Crerrrrrrrrrerrererreerrrrrrrrrrrerrrrer e e et e e
CGCGTTAGCTGCGCCACTAAGATCT CAAGGATCCCAACGGCTAGTCGACATCGTTTACGE

CGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTCAGTGTCAG

Crrrrrrrrrrrerrererreerrrrrrrrrrrerrrrer e e et r e
CGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTCAGTGTCAG

TATCAGTCCAGGTGGTCGCCTTCGCCACTGGTGTTCCTTCCTATATCTACGCATTTCACC
terrrrrrrrrrrrrrrerrrrrrr e rr et e e e e e e et
TATCAGTCCAGGTGGTCGCCTTCGCCACTGGTGTTCCTTCCTATATCTACGCATTTCACC

GCTACACAGGARAATTCCACCACCCTCTACCGTACTCTAGCTCAGTAGTTTTGGATGCAAT

Crrrrrrrrrrrerrererreerrrrrrrrrrrerrrrerer e et e rrrreer
GCTACACAGGAAATTCCACCACCCTCTACCGTACTCTAGCTCAGTAGTTTTGGATGCAGT

TCCCAGGTTGAGCCCGGGGATTTCACATCCAACTTGCTGAACCACCTACGCGCGCTTTAC

Crrrrrrrrrrrerrererreerrrrrrrrrrrerrrrer e e et r e
TCCCAGGTTGAGCCCGGGGATTTCACATCCAACTTGCTGAACCACCTACGCGCGCTTTAC

GCCCAGTAATTCCGATTRACCCTTGCACCCTTCGTATTACCGCGGCTGCTGGCCCGRAGT
terrrrrrrrrrrrrrrerr rrrrrrrrrrrrrrrrrr e e e rrr e rrretd
GCCCAGTAATTCCGATTAACGCTTGCACCCTTCGTATTACCGCGGCTGCTGGCACGRAGT

TACCCGG-GCTTATTCTGTTGG-AACGTCAAARAGCAAGGGAT 941

CEtrrr rrrrerrrrereer rererrrrr reeeeer
TAGCCGGTGCTTATTCTGTTGGTAACGTCARACAGCAAGGTAT 98
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®lciQuery 249999

o

s HAK1on

RNA gene, partial sequence

® Peudomonss sp. DPs-19 165 ribosomal RNA gene, partial sequence

.8802

e

ia | 2 leaves
 Pucudomonas seniginosa sirain Carb1 63, complete genome
4 DI

mbly

 Preudomonas aeruginosa stain TH14 168 ribosomal RNA gene. partial sequence
® Pseudomonas seruginosa strain NAIDT 165 ribosomal RNA gene, partial sequence
® Pseudomonas aeruginosa strain NA110 168 ribosomal RNA gene, partial sequence
9 Preudomonas aeruginosa strain NAI16 165 ribosomal RNA gene, partial sequence
® Pscudomonas acruginosa strain NAI29 168 ribosomal RNA gene. partial sequence
® Pscudomonas acruginosa strain NA132 168 ribosomal RNA gene, partial sequence
@ Pseudomonas acruginosa strain NA134 168 ribosomal RNA gene, partial sequence
® Pscudomonas seruginosa strain NA136 168 ribosomal RNA gene, partial sequence
9 Pscudomonas aeruginosa strain NA137 168 ribosomal RNA gene, partial sequence
® Pseudomonas aeruginosa strain NA139 168 ribosomal RNA gene, partial sequence
® Pscudomonss acruginosa strain NAIS0 165 ribosomal RNA gene, partial sequence
8 Prcudomonas acruginosa strain NAI41 165 ribosomal RNA gene, partial sequence
@ Pscudomonas aeruginosa strain NA143 168 ribosomal RNA gene, partial sequence
8 Pseudomonas aeruginosa strain NA144 165 ribosomal RNA gene, partial sequence
8 Pcudomonas aeruginosa sirain NA145 168 ribosomal RNA gene, partial sequence

Pscudomonas acruginosa strain NAI36 165 ribosomal RNA gene, partial sequence
8 Preudomonss seruginosa strain NA160 165 ribosomal RNA gene, partial sequence
® Peudomonas aeruginosa strain NAI6S 16S ribosomal RNA gene, partial sequence
® Pseudomonas aeruginosa strain NA168 168 ribosomal RNA gene, partial sequence
# Pscudomonas sp. RAU 305 168 ribosomal RNA gene, partial sequence
® Pucudomonas seruginosa strain Ps1S 168 ribosonal RNA gene, partial sequence
8 Peudomonss seruginosa strain PS8 165 ribosomal RNA gene, partial sequence
9 Pscudomonas acruginosa strain Ps6 165 ribosomal RNA gene, pantial sequence
9 Preudomonas senuginosa strain ANF2 165 ribosomal RNA gene, partial sequence
# Pcudomonas acruginosa strain PS3S 165 ribosomal RNA gene. partal sequence
® Peudomonas aeruginosa gene for 165 ribosomal RNA. partial sequence., strain:

: PD2
Peudomonas aeruginosa gene for 165 ribosomal RNA, partial sequence, strain: BSS01

Preudomonas aeruginosa strain PKS 165 ribosomal RNA gene, partial sequence

© Peudomonas aeruginosa strain DASE-WMI 168 ribosomal RNA gene, partial sequence

© Peudomonas aeruginosa partial 165 rRNA gene, isolate SHH
Preudomonas aeruginosa partial 16S rRNA gene, isolate SHO
© Bacterium YY3 168 ribosomal RNA gene, partial sequence
© Peudomonas acruginosa strain ZM 130 16 ribosomal RNA gene, partial sequence
9 Peudomonas aeruginosa strain STPSS 168 ribosomal RNA gene, partial sequence
Staphylococcus sciuri strain SBANHCal4 165 ribosomal RNA gene, partial sequence

@ Pcudomonas acruginosa strain 12_6 165 ribosomal RNA gene, partial sequence

Preudomonas acruginosa strain GS-31 165 ribosomal RNA gene, partial sequence
© Preudomonas aeruginosa strain JBL4 165 ribosomal RNA gene, partial sequence
© Peudomonas aeruginosa strain HBUZL-6 168 ribosomal RNA gene, partial sequence
© Peudomonas aeruginosa strain JBLIO 16 ribosomal RNA gene, partial sequence
Preudomonas acruginosa strain JBLS 168 ribosomal RNA gene, partial sequence
© Preudomonas aeruginosa strain JBL7 165 ribosomal RNA gene, partial sequence
© Peudomonas aeruginosa strain JBLDSB 168 ribosomal RNA gene, partial sequence
 Peudomonas seruginosa strain JBLC 16S ribosomal RNA gene, partial sequence
Picudomonas acruginosa strain PS3 165 ribosomal RNA gene, partial sequence
Preudomonas aeruginosa strain 2-4-b-5 168 ribosomal RNA gene, partial sequence
© Peudomonas acruginosa strain 2-4-b-1 168 ribosomal RNA gene, partial sequence
© Preudomonas aeruginosa strain 1-3-b-2 165 ribosomal RNA gene, partial sequence
© Preudomonas aeruginosa strain 1-4-b-1 16 ribosomal RNA gene, partial sequence
Preudomonas aeruginosa strain 1-5-b-2-1 165 ribosomal RNA gene, partial sequence
© Picudomonas acruginosa strain 1-4-b-9 16S ribosomal RNA gene, .mml sequence
Prcudomonas acruginosa strain 3-5-b-5 168 ribosomal RNA gene, partial sequence
Pcudomonas acruginosa strain 3-4-b-2 165 ribosomal RNA gene, partial sequence
9 Prcudomonas acruginosa strain 3-4-b-1 16 ribosomal RNA gene. partial sequence
Pieudomonas acruginosa strain 3-3-b-2 165 ribosomal RNA gene, partial sequence
® Pieudomonas aerueinosa strain Z158 16S ribosomal RNA eene. mﬂm] eauence
 Pucudomonas sp. VIH2 165 ribosomal RNA gene. partial sequence
train ZJY 486 RNA gene, partial sequence

Preudomonas acruginosa strain SM-1 165 shosomml RNA gcnt . Pl squnce
 Prcudomonas acruginosa strain Sp-A 165 ribosomal RNA gene, partial sequence
§ Picudomonas acruginosasiran EBLS 165 ibosomal RNA e, parialsence

§ Picwdomonas serginosasain EBLS 165 ibommal RNA g\:nt Parial seuence
A gene,

rain LOCK 0998 163 RNA poe

® Preudomonas seruginosa strain BF3 16S ribosomal RNA gene, partial sequence

Prcudomonss acrginosssrain KRP1 165 rbosomal RNA pene ol squence

Prcudomonas sp. BAB-5039 165 ribosomal RNA gene, partial

@ Pucudomonas acruginosa strain duanl 16S ribosomal RNA gene, el seqiéne

& Peudomonas acruginosa strain BALI3 168 ribosomal RNA gene, partial sequence
genome

K1 genome asse i DK substr. NHST388A. chromosome : 1

Preudomonas acruginosa strain DSM 50071 165 ribosomal RNA gene, partial sequence

99 Peudomonas acruginosa strain S04 90
)

Bacterium WUI 165 ribosomal RNA gene, partial sequence
@ Pcudomonas acruginosa sirain ATHAZ3 165 n‘hnm-n-l RNA gene, p.m.n sequence
ATAI9 NA gene, partial sequence

® Preudomonas aeruginosa strain BM6 16S ribosomal A gl ppabuainy

® Preudomonas acruginosa strain C37 168 ribosomal RNA 9=, e seuence
'Preudomonas ofitidis train FIYM11 165 ribosomal RNA gene. partial sequence

Bacterium C37 165 ribosomal RNA, partial sequence

-protcobacteria | 5 keaves

© Peudomonas aeruginosa strain VVO1 168 ribosomal RNA gene, partial sequence
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Delftia acidovorans (comamonas acid) JX090199.1

Delftia acidovorans strain Aal-4 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|JX090199.1] Length: 1412 Number of Matches: 1

Range 1: 299 to 1247 GenBank Graphics

Score

1692 bits(1876)

Expect Identities Gaps Strand
0.0 945/949(99%) 1/949(0%) Plus/Minus
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TCCCATGGETGTGACGEECGEGETGTGTACAAGACCCEGEGGAACGTATTCACCGCGGCATGCTG

crerrrrrrrrreereerrerrrrrrrrrrrrrrr e ettt r e
TCCCATGGTGTGACGGGECGETGTGTACAAGACCCGGEGAACGTATTCACCGCGGCATGCTG

ATCCGCGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGGACT

trerrrrrrrrererererererrrrrrrrrrrrer e et e
ATCCGCGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGGACT

LACGACTGGTTTTATGGGATTAGCTCCCCCTCGCGGGTTGGCAACCCTCTGTACCRAGCCAT

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIII|||IIIIIII
ACGACT TTT GCT CCTCGUGEETTGGCARCCCTCTGTACCAGCCAT

TGTATGACGTGTGTAGCCCCACCTATAAGGGCCATGAGGACTTGACGTCATCCCCACCTT

trrrrrrrrrrererereeererrrrrrrrrrrrer et e e rr e
TCTATGACGTGTGTAGCCCCACCTATARAGGGCCATGAGCACTTGACGTCATCCCCACCTT

GTC. GCAGTCTCATTAGAGTGCCCAACTARAATGTAGCAACTAATGAC

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIII|||IIIIIII
CCTCCGGTTTGTCACCGGCAGTCTCATTAGAGTGCCCAACTARATGTAGCAACTAATGAC

AAGGGETTGCGCTCGTTGCGGEGACTTAACCCARCATCTCACGACACGAGCTGACGRACAGCC

crerrrrrrrereereerrerrrr e rrrrrrrrr e ettt
AAGGGTTGCGCTCGTTGUGGGACTTAACCCAACATCT CACGACACGAGC TGACGACAGCT

ATGCAGCACCTGTGTGCAGGTTCTCTTTCGAGCACGAATCCATCTCTGGARACTTCCTGC

trerrrrrrrrererereeererrrrrrrrrrrrrr et
ATGCAGCACCTGTGTGCAGGTTCTCTTTCGAGCACGAATCCATCTCTGGARACTTCCTGC

CATGTCAARAGGTGGGTAAGGTTTTTCGCGTTGCATCGAATTARACCACATCATCCACCGC

crerrrrrrrrrrerrerrerr et r e et e et et e
CATGTCARAGGTGGGTAAGGTTTTTCGCGTTGCATCGAATTARAACCACATCATCCACCGE

TTGETGCGEETCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGCCETACTCCCCAGGCGE

rrrrrrrrrrrrrerererererrrrrrrrrrrrerer ettt e
TTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCARCCTTGCGGCCGTACTCCCCAGGLGE

TCAACTTCACGCGTTAGCTTCGTTACTGAGAAADACTAATTCCCAACAACCAGTTGACATC

crerrrrrrrrrerreerrrrer et rrrr ettt
TCAACTTCACGCGTTAGCTTCGTTACTGAGARRACTAATTCCCAACAACCAGTTGACATC

GTTTAGGGCGTGGACTACCAGGGTATCTAATCCTETTTGCTCCCCACGCTTTCGTGCATG

trerrrrrrrrrrrreerrrrer et rrr e et et
GTTTAGGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGTGCATG

AGCGTCAGTACAGGTCCAGGEGGATTGCCTTCGCCATCGGTGTTCCTCCGCATATCTACGC

trerrrrerrrrrerreererrrrrrrrrrrrrrre et e e
AGCGTCAGTACAGGTCCAGGGGATTGCCTTCGCCATCGGTGTTCCTCCGCATATCTACGC

ATTTCACTGCTACACGCGGAATTCCATCCCCCTCTACCGTACTCTAGCCATGCAGTCACA

trrrrrrrrrrrrerreererrrrrrrrrrrrrrrerr et et rr el
ATTTCACTGCTACACGCGGRATTCCATCCCCCTCTACCGTACTCTAGCCATGCAGTCACA

AATGCAGTTCCCA-GTTGAGCCCGGGGATTTCACATCTGTCTTACATAACCGCCTGCGCA

Frerrrrerrrrr rerrerrer ettt et e et et e
AATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCTGTCTTACATAACCGCCTGCGCA

CGCTTTACGCCCAGTAATTCCGATTAACGCTCGCACCCTACGTATTACCGCGGCTGCTGG

crerrrrerrrrerrerrrrrer et e rrrr et et e et e
CGCTTTACGCCCAGTAATTCCGATTAACGCTCGCACCCTACGTATTACCGLGGCTGCTGG

CACGTRAATTAGCCGGGGCTTATTCTTACGGTACCGTCATGGTCCTCTCG 948

Frrrrr rrrrrerr reerrerrrrrrrrrrrrrrrer et
CACGTARTTAGCCGGTGCTTATTCTTACGETACCGTCATGGGCCTCTCS 399
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B.8808

®cl|Query_108535
e

Q

Delftia acidovorans strain Aal-4 168 ribosomal RNA gene, partial sequence
Comamonas sp. 16S rRNA gene, isolate 158
Uncultured bacierium clone rRNA334 168 ribosomal RNA gene, partial sequence
Uncultured Delftia sp. clone EMP_K41 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 16slpT16-5a09.plk 168 ribosomal RNA gene, partial sequence
Uncultured Delftia sp. clone IODP_305_1309D_water_sample_1200mbsf_2 165 ribosomal RNA gene, partial sequence
Uncultured organism clone ELUO08-T58-S-NI_ 000061 small subunit ribosomal RNA gene, partial sequence
® Uncultured organism clone ELUD1R1-T360-5- NlPCRAMgAM 00424 small subunit ribosomal RNA gene, partial sequence
Unculwred organism clone ELUG34-T 174-S-NIPCRAMgANDb_000300 small subunit ribosomal RNA gene. partial sequence
Uncultured organism clone ELUM34-T 174-5-NIPCRAMgANb_000554 small subunit ribosomal RNA gene, partial sequence
Delftia sp. PP4_S2 168 ribosomal RNA gene, partial sequence
Bacterium KR 1996/1_33 168 ribosomal RNA gene, partial sequence
Bacterium KR 1996/1_185 165 ribosomal RNA pene, partial sequence
Delftia acidovorans strain A-B13B 168 ribosomal RNA gene, partial sequence
Delftia sp. BFESSM 168 ribosomal RNA gene, partial sequence
Uncultured bacierium gene for 165 rRNA, partial sequence, clone: Ms-14-Fx11-1-075
Delftia sp. SR27 165 ribosomal RNA gene, partial sequence
Bacterium KR 1996/1_115 168 ribosomal RNA gene, partial sequence
Delftia sp. PP4_S7 168 ribosomal RNA gene, partial sequence
® Uncultured organism clone ELUDD34-T 174-S-NIPCRAMgAND_D00657 small subunit ribosomal RNA gene, partial sequence
Unculred organism clone ELU34-T 174-5-NIPCRAMgANDb_000415 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUM32-T 156-S-NIPCRAMgAND_(X¥)286 small subunit ribosomal RNA gene. partial sequence
Uncultured organism clone ELUDIS7-T387-S-NIPCRAMgANDb_000129 small subunit ribosomal RNA gene. partial sequence
Delftia lacustris strain 65 165 ribosomal RNA gene, partial sequence
Delftia sp. R-41383 partial 165 rRNA gene, strain R-41383
Uncultured bacterium clone 16s1p99-2e 12.plk 165 ribosomal RNA gene, partial sequence
b-proteobacteria | 2 leaves
Delftia acidovorans strain B201 168 ribosomal RNA gene, partial sequence
Delftia sp. hg-1 16S ribosomal RNA gene, partial sequence
Bacterium KR 1996/1_116 168 ribosomal RNA gene, partial sequence
Delftia sp. PP4_S6 165 ribosomal RNA gene, partial sequence
Delftia sp. BFESSM 168 ribosomal RNA gene, partial sequence
Uncultured bacterium gene for 165 rRNA, partial sequence, clone: Ms-14-Fx11-1-075
Delftia sp. SR27 168 ribosomal RNA gene, partial sequence
Bacierium KR 1996/1 _115 168 ribosomal RNA gene, partial sequence
Delftia sp. PP4_S7 165 ribosomal RNA gene, partial sequence
@ Uncultured ork_amsmclonc- ELU0GO34-T 174-S-NIPCRAMgANb_(000657 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clene ELU0034-T 174-S-NIPCRAMgAND_000415 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELU0032-T 156-5-NIPCRAMgANDb_000286 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUD0157-T387-5-NIPCRAMgANDb_(00129 small subunit ribosomal RNA gene, partial sequence
Delftia lacustris strain 65 168 ribosomal RNA gene, partial sequence
© Delftia sp. R-41383 partial 165 rRNA gene, strain R-41383
Uncultured bacterium clone 16sIp99-2e 12 plk 168 ribosomal RNA gene, partial sequence
b-proteobacteria | 2 leaves
Delftia acidovorans sirain B201 168 ribosomal RNA gene, partial sequence
Delftia sp. hig-1 165 ribosomal RNA gene, partial sequence
Bacterium KR 1996/1_116 168 ribosomal RNA gene, partial sequence
Delftia sp. PP4_56 168 ribosomal RNA gene, partial sequence
Uncultured beta protecbacterium clone Alchichica AL67 2 IB_104 small subunit ribosomal RNA gene, partial sequence
® Uncultured orgamsmclonc ELU0034-T l?4-S-NlPCRAMgANb (00365 small subunit ribosomal RNA gene, partial sequence
Unculred organism clone ELU0032-T 156-S-NIPCRAMgAND_(KXM73 small subunit ribosomal RNA gene, panial sequence
Uncultured organism clone ELU0024-T375-5-NIPCRAMgANDb_(KK253 small subunit ribosomal RNA gene, partial sequence
Alcaligenes faecalis strain 18A 168 ribosomal RNA gene, partial sequence
bacteria | 4 leaves
Delftia sp. KAR43 168 ribosomal RNA gene, complete sequence
Delftia tsuruhatensis strain X15 168 ribosomal RNA gene, partial sequence
Delftia sp. 8-10 168 ribosomal RNA gene, partial sequence
Bacterium KR 1996/1_85 165 ribosomal RNA gene, partial sequence
Delftia sp. PP4_53 165 ribosomal RNA gene, partial sequence
Uncultured organism clone ELUG034-T 174- &NIPCRAMBANI: (K357 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELU0034-T 174-S-NIPCRAMgAND (00301 small subunit ribosomal RNA gene, partial sequence
Unculiured organism clone ELUOIS2-T110-S-NIPCRAMgANa_000110 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUOO0S-TS8-S-NI_000080 small subunit ribosomal RNA gene, partial sequence
Delfiia acidovorans strain FGQS5 168 ribosomal Il.NA_g:ne. partial sequence
¥ Uncultured bacterium clone 16slp123-2b06.w2k 168 ribosomal RNA gene, partial sequence
b-proteobacteria | 4 leaves
Delfiia sp. BFE41B 16S ribosomal RNA gene, partial sequence
Delfiia sp. B0.09-91 168 ribosomal RNA gene, complete sequence
Bacterium KR 1979/21_152 168 ribosomal RNA gene, partial sequence
Delfiia sp. PP4_S5 168 ribosomal RNA gene, partial sequence
Uncultured bacterium partial 165 rRNA gene, clone AcL_G06
Unculured organism clone ELUG034-T I’I-i—S-NlPCRAMgANh 000363 small subunit ribosomal RNA gene, partial sequence
Uncultred organism clone ELU0034-T 174-5-NIPCRAMgANb_000116 small subunit ribosomal RNA gene. partial sequence
Uncultured erganism clone ELUG00S-T58-S-N1_000462 small subunit ribosomal RNA gene, partial sequence
Delfiia acidovorans strain WR42 168 ribosomal RNA gene, pariial sequence
Uncultured baeterium clone 16s1p96-1a04.p1k 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 16slp108-106.p1k 16S ribosomal RNA gene, partial sequence
Dclﬂna acidovorans partial 165 rRNA gene, isolate NAT
® Bacterium KR 1979/21_26 168 ribosomal RNA gene, partial sequence

Delfiia acidoverans 165
Delfiia sp. BFE44L 168 ribosomal RNA gene, partial sequence

Delfiia lacustris strain RK7 165 ribosomal RNA gene, partial sequence

Bacterium KR 1996/1_37 165 ribosomal RNA gene, partial sequence

Delfiia sp. PP4_S4 16S ribosomal RNA gene, partial sequence

Delfiia sp. PP4_S1 168 ribosomal RNA gene, partial sequence

Uncultured erganism elone ELUM034-T 174-S-NIPCRAMgAND_(KX)335 small subunit ribosomal RNA gene, partial sequence
Uncultured erganism clone ELUG34-T 174-S-NIPCRAMgANb_(K))231 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUGOS-TS8-S-NI 000117 small subunit ribosomal RNA gene, partial sequence

Delftia acidovorans strain NBRC 14950 168 ribosomal RNA gene, partial sequence

Uncultured bacterium clone 16sIp123-1b01pl1K 168 ribosomal RNA gene. partial sequence

ium clone 16sIp116-1e05.p1k 16S ribosomal RNA gene, partial sequence

iﬂmerium SVT0AB2-3 168 ribosomal RNA gene, partial sequence

Uncultured bacterium gene for 168 rRNA, partial sequence, clone: Ms-14-Fx10-1-076
Delfiia acidovorans strain S-B7A 168 ribosomal RNA gene, partial sequence
Bacterium KR 1979/21_108 168 ribosomal RNA gene, partial sequence
Delfiia sp. $17 partial 168 tRNA gene, strain S17
Uncultured organism clone ELU0034-T174-8-NIPCRAMgAND_000645 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELU(034-T 174-S-NIPCRAMgANDb_(X})507 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUO028-T 175-S-NIPCRAMgANa_000421 small subunit ribosomal RNA gene, partial sequence
Uncultured organism clone ELUO157-T387-S-NIPCRAMgAND_000334 small subunit ribosomal RNA gene, partial sequence
Delfiia acidovorans strain FGQS 168 ribosomal RNA gene, partial sequence
Delfiia acidovorans strain CL-9.07 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 16slp97-1a10.plk 168 ribosomal RNA gene, partial sequence
ulﬁu sp. P-101 partial 165 rRNA gene, strain P-101

# Bacterium COI81 165 ribosomal RNA gene, partial sequence
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Arthrobacter sanguinis NR_044399.1

Arthrobacter sanguinis strain 741 165 ribosomal RNA gene, partial sequence
Sequence ID: ref[NR_ 044399 1] Length: 1452 Number of Matches: 1

> See 1 mare fitle(s)

Range 1: 419 to 1390 GenBank Graphics

o

Score

1727 bits{(1914)

Expect Identities Gaps Strand
0.0 967/972(99%) 1/972(09%) Plus/Minus
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1

1380

1150

301

1090

361

1030

421

CEGETGTTACCAACTTTCGTGACTTGACGGGEGCGETGTGTACAAGGCCCGGGAACGTATTC

ferrrrrrrrrrrereerr ettt et e e e e et e et
CGEGTGTTACCARACTTTCGTGACTTGACGGECGETGTGTACRAGGCCCGEGARCETATTC

ACCGCAGCGTTGCTGATCTGCGATTACTAGCGACTCCGACTTCATGGGGTCGAGTTGCAG

Frrrrrrrrrrrrrre ettt ettt et et e e e et e et
ACCGCAGCGTTGCTGATCTGCGATTACTAGUGACTCCGACTTCATGGGETCGAGTTGCAG

ACCCCAATCCGAACTGAGACCGACTTTTTGEGATTAGCTCCACCTCACAGTATCGCARACT

Lerrrrrrrrrrrrreerr ettt et e e e e e et e e
ACCCCAATCCGARCTGAGACCGACTTTTTGEGATTAGCTCCACCTCACAGTATCGCARCC

CTTTGTATCGGCCATTGTAGCATGCTTGAAGCCCAAGACATARAGGGGCATGATGATTTGA

ferrrrrrrrrrrrreerr ettt e e et e e e et e et
CTTTGTATCGGCCATTGTAGCATGCTTGARAGCCCARGACATAAGGGGCATGATGATTTGE

CGTCATCCCCACCTTCCTCCGAGTTGACCCCGECAGTCTCCTATGAGTCCCCACCATCAC

Ferrrrrrrrrrrrre ettt et et e e e e e e e e e
CETCATCCCCACCTTCCTCCGAGTTGACCCCEECAGTCTCCTATGAGTCCCCACCATCAC

GTGCTGGCAACATAGAACGAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGA

terrrrrrrrrrrrreerr ettt et e e et e e e e
GTGCTGGCAACATAGARCGAGGGTTGCGCTCETTGCGEGACTTAACCCAACATCTCACGA

CACGAGCTGACGACARCCATGCACCACCTGTARACCAGCCCCGAAGGGARACCGCATCTC

frrrrrrrrrrrrrrerererrerrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrnd
CACGAGCTGACGACAACCATGCACCACCTGTARACCAGCCCCGAAGGGARAACCGCATCTC

TGCGECEGTCCEETTCATGTCAAGCCTTGGTAAGGTTCTTCGCGTTGCATCGAATTAATC

ferrrrrrrrrrrrre ettt ettt e et et e e e et
TGECGECEETCCEETTCATGTCAAGCCTTEGGETAAGGTTCTTICGCGTTGCATCGRATTARATC

AGCATGCTCCGCCGCTTGETGCGGGCCCCCGTCAATTCCTTTGAGTTTTAGCCTTGCEGCC

Lerrrrrrrrrrrere ettt ettt et e e e e et et
AGCATGCTCCGCCECTTETGCGGECCCCCETCAATTCCTTTGAGTTTTAGCCTTGCGGCC

GTACTCCCCAGGCGGGGCACTTAATGCGTTAGCTACGGCGCGGARAACGTGGARATGCTCC

crrrrrerrrrrerrererrrerrrrrrrrrrrrrerrrrrer e
GTACTCCCCAGGCGGGEGECACTTAATGCGTTAGCTACGGCGUGGARRAACGTGGAATGCTCC

CCACACCTAGTGCCCAACGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTC

crrrrrerrrrrerrererrrerrrrrrrrrrrrrerrrrrrr e
CCACACCTAGTGCCCARCGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTC

CCCATGCTTTCGCTTCTCAGCGTCAGTARATGCCCAGTAACCTGCCTTCGCCATCGGTGT

ceeereerrrrrrrrerrreeerrrrrrrrrrrrrrrrerrerrrrrrrr e
CCCATGCTTTCGCTTCTCAGCGTCAGTARATGCCCAGTAACCTGCCTTCGCCATCGGETGT

TCTTCCTGATATCTGCGCATTCCACCGCTACACCAGGAATTCCAGTTACCCCTACATCAC

ceeeereerrrrrrrerrreeerrrrrrrrrrrrrrrrerrerrrrrrrr e
TCTTCCTGATATCTGCGCATTCCACCGCTACACCAGGAATTCCAGTTACCCCTACATCAC

TCTAGCCTGCCCGTACCCACTGCAGACCCGGAGTTARAGCCCCGGGCTTTCACAGCARARCG

ceeeereerrrrrrrerrreeerrrrrrrrrrrrrrrreererrrrrrrrrr e
TCTAGCCTGCCCGTACCCACTGCAGACCCGGAGTTAAGCCCCGGGCTTTCACAGCAGACS

CGACAAACCGCCTACAAGCTCTTTACGCCCAATAATTCCGGAAAACGCTCGCACCCTACG

terrerrrrrrrerreeerrreerrrrrrrrrerrrrrer et te ey
CGACARACCGCCTACAAGCTCTTTACGCCCAATAATTCCGGATAACGCTCGCACCCTACG

TATTACCGCGEGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGCCAGTACCCTCCCCCG

terrerrrrrrrerrreerrrre ettt e e e e e e e
TATTACCGCGGCTGCTGGCACGTAGTTAGCCGGTGCTTCTTCTGCCAGTACCCTCACCCG

AA-GCTTGTTCC 971

LT
AAGGCTTGTTCC 419
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3

i *—<high GC Gram | 2 leaves

- —ahigh GC Gram+ | 20 leaves

@ Arthrob sp. D30w partial 165 rRNA gene, strain D¥0w
L3 ®iiQuery 212283

o [ =
? |

Lo
l

1,684

3.84

“,

® Arthrob sp. PIRS17 16S ribosomal RNA gene, partial sequence
© Uncultured bacterium clone B2-244 168 ribosomal RNA gene, partial sequence

= ’ﬂghGCGnm]Zka\\s

high GC Gram+ |9 leaves
| ® Bacterium BI-4 partial 168 rRNA gene, isolate Bl-4
Arthrobacter sp. DIAOM partial 16S rRNA gene, isolate DIAOS
hrob phenanthreni strain IHB B 15110 168 ribosomal RNA gene, partial sequence
® Arthrobacter globiformis strain S11402 168 ribosomal RNA gene, partial sequence
Micrococcaceae sp. F61 168 ribosomal RNA gene, partial sequence
Arthrobacter sp. A15(2012) 168 ribosomal RNA gene, partial sequence
9 & Arthrobacter globiformis rain B-45-7 168 ribosomal RNA gene, partial sequence
,‘Mhmhaﬂ pascens strain T10-5 168 ribosomal RNA gene, partial sequence
® Arthrobacter pascens strain L10-11 168 ribosomal RNA gene, partial sequence
1 sp. 210_2 168 riby | RNA gene, partial sequence
® Arthrobacter globiformis srain A2S3 168 ribosomal RNA gene, partial sequence
"Mhmhmer globiformis strain Y283 168 ribosomal RNA gene, partial sequence
“,,Anluvbmcr sp. K4-10C 168 ribosomal RNA gene, paqi:l sequence
® Arthrobacter sp. K410C 16S ribosomal RNA gene, partial sequence
© Uncultured bacterium clone 655937 168 ribosomal RNA gene, partial sequence
© Uncultured bacterium clone 655898 168 ribosonal RNA gene, partial sequence
@ Uncultured bacterium clone 655893 168 ribosomal RNA gene, partial sequence
@ Uncultured bacterium clone 655891 168 ribosomal RNA gene, partial sequence
hrob sp. M4 168 riby I RNA gene, partial sequence
2—® Anthrobacter globiformis strain AS2-194a 16S ribosomal RNA gene, partial sequence
Qmm | 8 leaves
© Bacterium BI-31 partial 16S rRNA gene, isolate BI-31
@ Arthrobacter sp. A105.06 16S ribosomal RNA gene, partial sequence
9 5@ Bacterium BI-36 partial 165 rRNA gene, isolate BI-36
= @ Anthrobacter sp. SAPS41.3 16S ribosomal RNA gene, partial sequence
L —® Arthrobacter pascens strain H83 168 ribosonal RNA gene, partial sequence
O —® Anthrob sp. A1047 168 rib I RNA gene, partial sequence
~@ Arthrobacter sp. GG6a 168 ribosomal RNA gene, partial sequence
Arthrobacter sp. WS03 16S ribosomal RNA gene, partial sequence
@ Anthrobacter sp. A1042 168 ribosomal RNA gene, pantial sequence
@ Anthrobacter sp. SAUAZC4-3 168 ribosomal RNA gene, partial sequence
{ sp. B3035 168 RNA gene, partial sequence
@ Arthrobacter sp. S8 168 ribosomal RNA gene, partial sequence
Arthrobacter sp. S66 168 ribosomal RNA gene, partial sequence
high GC Gramt | 11 keaves
.Anhmbaclersp. $91 16S ribosomal RNA gene, partial sequence
9 Anthrobacter sp. 54 168 ribosomal RNA gene, partial sequence
@ Anthrobacter sp. B1102 168 ribosomal RNA gene, partial sequence
o—e sp. B3051 168 rib 1 RNA gene, partial sequence
Anthrobacter sp. WS20 16S ribosomal RNA gene, partial sequence
Uncultured Arthrobacter sp. clone SGR270 16S ribosomal RNA gene, partial sequence
20 Uncultured bacterium clone 12B-12 16 ribosomual RNA genc, partial sequence
ghign GC Gram | 2 leaves.
“Ahigh GC Gram+ | 3 leaves
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Delftia acidovorans (comamonas acid) KJ781879.1

Delftia acidovorans strain B208 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KJ781879.1] Length: 1421 Number of Matches: 1

Range 1: 428 to 1376 GenBank Graphics

Score

1599 bits(1772)

Expect Identities Gaps Strand
0.0 927/950({98%) 3/950(0%) Plus/Minus
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GGCGAGACCCGCTCCCATGGTGTGACGGGCGGTGTGTACAAGACCCGGGAACGTATTCAC

terrrerrrrrrrrerrrrerer e et rrrrerrr et et e et
GGCGAGACCCGCTCCCATGETGTGACGGECGGTGTGTACAAGACCCGGGAACGTATTCAC

CGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACT

terrrrrrrrrrreerrerererrr et rrrrrrr et e e e e
CGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACT

GCGATCCGGACTACGACTGGTTTTATGGGATTAGCTCCCCCTCGCGGGATGGCARCCCTC

III|III|III|IIIIIIII|\II|IIIIII|IIIIIIII|III|I\I AN RNRNY
CGGACTACGACTGGTTTTATGGGATTAGCTCCCCCTCGCGGETTGGCAACCCTC

TGTACCAGCCATTGTATGACGTGTGTAGCCCCACCTATAAGGGCCATGAGGACTTGACGT
I|III|IIIIIIIIIIIIIII\III|III|IIIIIIII|III|III\IIIIIIIIIIIII

GCCA CGTGTGTAGCCCCACCTATAAGGGCCATGAGGACTTGACGT
CATCCCCACCTT GTTTGTCACCGGCAGTCTCATTAGAGTGCCCAACTARATGTA
I|III|IIIIIIIIIIIIIII\III|III|IIIIIIII|III|III\IIIIIIIIIIIII
CATCCCCACCTT GTTTGTCACCGGCAGTCTCATTAGAGTGCCCAACTARATGTA

GCAACTAATGACAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAG

ctrrrrerrrrrrreerrrrererrerrrrrrrrrrrr et et e e
GCAACTAATGACARGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAG

CTGACGACAGCCATGCAGCACCTGTGTGCAGGTTCTCTTTCGAGCACGAATCCATCTCTG

I|III|IIIIIIIIIIIIIII\III|III|IIIIIIII|III|III\IIIIIIIIIIIII
CTGACGACAGCCATGCAGCACCTGTGTGCAGGTTCTCTTTCGAGCACGAATCCATCTCTG

GAAACTTCCTGCCATGTCAAAGGTGGGTAAGGTTTTTCGCGTTGCATCGAATTARACCAC

trerreerrrrrrrerrererer e et e e e et et e et
GRAACTTCCTGCCATGTCARAGGTGGGTAAGGTTTTTCGCGTTGCATCGAATTARACCAC

ATCATCCACCGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGCCGTA

terrrerrrrrrrrerrererrr e et e e e et e e et
ATCATCCACCGCTTGTGCGGGTCCCCETCAATTCCTTTGAGTTTCAACCTTGCGGCCGTA

CTCCCCAGGCGGTCAACTTCACGCGTTAGCTTCGTTACTGAGAAAACTAATTCCCAACAR

treerrrrrrrrrrerrereert et e e e e e e e ey
CTCCCCAGGCGGTCAACTTCACGCGTTAGCTTCGTTACTGAGARARCTARTTCCCARCAR

GACATCGTTTAGGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACG

III|||\III||IIIIIIIIIIII||IIIII|IIIIIIIIII||\IIIIII\IIIIIIII
GACAT GGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACG

CTTTCGTGCATGAGCGTCAGTACAGGTCCAGGGGATTGCCTTCGCCATCGET

I|I|I|\||I|IIIIIIII|I||I|I|I|I|IIIIIII|I|I|I\I|||II\IIIIII|I
ATGA GCCAT

GCATATCTACGCATTITCACTGCTACACGCGGAATTCCATCCCCCTCTACCGTACTCTAAC

|III|I\I|IIIIIIIIIIII|III|III|IIIIIIII|IIIII\IIIIII\IIIIII |
TCTACGC CACTGCTACACGCGGAATTCCATCCCCCTCTACCGTACTCTAGC

CATGCAGTCACARATGCAGTTCCCAGGTTGAACCCGGGGATTTCACATCTGTCTTAAATA

crerrerrrrrrerrreeerrrrrrrrrrrr rrrrerrr e e e e e e
CATGCAGTCACARATGCAGTTCCCAGGTTGAGCCCGGEGATTTCACATCTGTCTTACATA

ACCCCCTGGGCACGCTTTACCCCCAAAAATTCC-AATARAGCTTGCCCCCTACGTATTAC

Cerrerrrereerreeer o reer rrrrrr et rerrrr P rrrrrrren
ACCGCCTGCGCACGCTTTACGCCCAGTAATTCCGATTARCGCTTGCACCCTACGTATTAC

CCCGGCTGGTGEGEGCCGTATTTAACCGG-GGTTATTCTTACGGAACCGTC 9448

Corrrrrr e ettt rerrrerrr et rrrrnd
CGCGGCTGCT -GGCACGTAGTTAGCCGGTGCTTATTCTTACGGTACCGTC 428
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Bacillus cereus  GQ344804.1

Bacillus cereus strain DC2 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|GQ344804 1| Length: 1424 Number of Matches: 1

Range 1: 442 to 1382 GenBank Graphics

Score

1397 bits{1548)

Expect Identities Gaps Strand
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CRAAACTCTCGTGGTGTGACGGGCGGTGTGTACARAGGCCCGGGAACGTATTCACCGCGGCA

ceeerrrrrrrrerrreeeerrrrrrrrrrrrrerrrer et rr e
CAAACTCTCGTGGTGTGACGGGCGETGTGTACAAGGCCCGGGAACGTATTCACCGCGGCA

TGCTGATCCGCGATTACTAGCGATTCCAACTTCATGTAGGCGAGTTGCAGCCGACAATCC

IIIIIIIIII||IIIIII||IIIIIIII Lrrrererrrerrrrrrrrrrrr reerrnd
CGATTACTAGCGATTCCAGCTTCATGTAGGUCGAGTTGCAGCCTACARATCC

GAACTGAGAACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCG

cterrrrerrrrrererererrrr e e rr et e et et
GAACTGAGRACGGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCG

TCCATTGTATCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCC

ceeerrrrr rrerrreeeerrrrrrrrrrrrrerreerrrrrrrrrrr e
TCCATTGTAGCACGTGTGTAGCCCAGGTCATARGGGGCATGATGATTTGACGTCATCCCC

ACCTTCCTCCGG TCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGCAACT

|IIIIIIII|I|IIIIIIIIIIIII|I|IIIIIIIIIIIII|I|IIIIIIIIIIIIIII|
ACCTTCCTCCGG TCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGCAACT

AGAATCAAGEGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGATCTGAAC

Loorrrrrrrrrrerreeeerrrrrrrrrrrrrrrereerrrrrrrrrrrrrr renl
AAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACG

ACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGACARACCCTATCTCTAGGGTTTTC

terrrrerrrrrererererrrrrrrrerrrrr et re rrrrr et
ACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAGGGTTTTC

A-AGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCA

Corrrrrrrrrrerrreeeerrrrrrrrrrrrrerrrerrrr et e e
AGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCA

CCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGETACTCCCCAG

trrrrrrrrrrrrrreerrrerrreerrrrrrrrrrerrr et rrrrrrr et
CCGCTTETECEGGCCCCCETCAATTCCTTTGAGTTITCAGCCTTGUGGCCGTACTCCCCAG

GCGGAGTGCTTAATGCGTTAACTTCAGCACTARARGGGCGGARACCCTCTAACACTTATCA

teeerrrrrrrrereeeerrrrerrrrrrrrrrrrrrrrrrr et rrrrrrrrrrrrr
GCGGAGTGCTTAATGCGTTAACTTCAGCACTARAGGGCGGARACCCTCTAACACTTAGCA

CTCATCGTTTACGGCGTGGACTACCGGGATATCTAATCGTGTTTGCTCCCCACTCTTTCG

teeerrrrrrrrereeeerrrrerr e rrrrrrrrr rerrrrrrrrrrrr e
CTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCG

CGCCTCAGTGTCAATTACGGACCA-AAAGTCCCCTTCCCCACTGGTGTTCCTCCATATCT

crrrerrrrrrrrrerr o rerer rrrrrr o rrerr rrerr e et e e e
CGCCTCAGTGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCATATCT

CTACCCTTTTCACCGCTACACATGAAATT-CACTTTCCTCTTCTGCACTCAAGTCTCCCA

teerrrrrrrereeeerrrrer rrrr rrrrrrrrrr et e
CTACGCATTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCCA

GTTTCCAATGACCC-CCACGGTTGACCCG-GGGTTTTCACTTCAAACTTAA-ARACC-CC

ceeerrrrrrrreroreeeerrerr rrrrrr et et rrrrrr rerer
GTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAGACTTAAGARRACCACT

GGCCCGCCCTTTAC-CCCAAT-ATTCCAAGAAACCCTTGCCCCCTACTTATTACC-Cggg

Lot trrrer reeeer rrenl FEErrerer et rrrrerr i
TGCGCGCGCTTTACGCCCAATAATTCCGGATAACGCTTGCCACCTACGTATTACCGCGGC

JO0gggCCCEAATTTACCCEGEGETTTTTCTGG-TAGGARCS 930

R N R R A
TGCTGGCACGTAGTTAGCCGTGGCTTTTCTGGTTAGGTACC 442
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F.een

®lcl|Query_232437

~—0L'ncnlmml bacu:rmm partial 165 rRNA gene, isolate BFOOO1D0O30

< firmicutes | 19 lea
@ Bacillus sp. 70(’0[2! 16S ribosomal RNA gene, partial sequence
firmicutes | 6 leaves
b @ Bacillus sp. MNPK-12 168 ribosomal RNA gene, partial sequence
Bacillus cereus strain RW-504 165 ribosomal RNA gene, partial sequence
ytic bacterium 85B-1 16S ribosomal RNA gene, partial sequence
acillus cereus strain F3-6 16S ribosomal RNA gene, partial sequence
Bacillus sp. CS3 16S ribosomal RNA gene, partial sequence
 Bacillus cereus strain CRh25 168 nbommal RNA gene, partial sequence
Hfirmicutes | 5 leaves
 Bacillus cereus strain HYM74 16S ribosomal RNA gene, partial sequence
# Bacillus cereus strain HYM75 168 ribosomal RNA gene, partial sequence
© Bacillus cereus strain SSA 168 ribosomal RNA gene, partial sequence
sﬂacullus thuringiensis strain BGAS 39A 16S nlmomnl RNA gene, partial sequence
8L‘nculmm.| bacterium partial 16S rRNA gene, isolate Be20
@ Bacillus cereus strain BF1 16S ribosomal RNA gene, partial sequence
ﬁmuclllz! | 8 leaves
9 firmicutes | 4 leaves
? Bacillus cereus strain HYM73 168 ribosomal RNA gene. partial sequence
M firmicutes | 5 leaves
D Bacillus cereus strain NCIM2700 168 ribosomal RNA gene, partial sequence
® Bacillus cereus strain NZ2-1 16S ribosomal RNA gene, partial sequence
 Bacillus cereus strain AER315-11 168 ribosomal RNA gene, partial sequence
D Bacillus sp. AER315-1 168 ribosomal RNA gene, partial sequence
? Bacillus cereus strain MCCB 281 16S ribosomal RNA gene, partial sequence
® Bacillus cereus strain MCCB 279 168 ribosomal RNA gene, partial sequence
® Bacillus thuringiensis strain S6 165 ribosomal RNA gene, partial sequence
® Bacillus cereus strain S3 168 ribosomal RNA gene, partial sequence
® Bacillus thuringiensis strain OS2 16S ribosomal RNA gene, partial sequence
% Bacillus thuringiensis strain JeMi2 16S ribosomal RNA gene, partial sequence
J.Bacillns thuringiensis strain G12M1 16S ribosomal RNA gene, partial sequence
® Bacillus thuringiensis strain H22U2 16S ribosomal RNA gene, partial sequence
@ Bacillus thuringiensis strain N22M3 16S ribosomal RNA gene, partial sequence
@ Bacillus sp. S256(2015) 16S ribosomal RNA gene, partial sequence
& Bacillus sp. S254 168 ribosomal RNA gene, partial sequence
© Bacillus sp. $252 168 ribosomal RNA gene, partial sequence
Bacillus sp. S251 16S ribosomal RNA gene, partial sequence

9 ¥ Bacillus cereus strain $240 165 ribosomal RNA gene, partial sequence

& Bacillus sp. $236 165 ribosomal RNA gene, partial sequence
© Bacillus thuringiensis strain YWC2-8, complete genome
8 Bacillus cereus strain SSA-PAL 168 ribosomal RNA gene, partial sequence
® Pantoea sp. CR30 168 ribosomal RNA gene, partial sequence
. ® Bacillus thuringiensis strain MSS-2 16S ribosomal RNA gene, partial sequence
- firmicutes | 2 leaves
® Bacillus thuringiensis 16S rRNA gene and 16S-235 IGS, strain HD29

—® Bacillus sp. F26 16S ribosomal RNA gene, partial sequence

® Bacillus sp. hb84 16S ribosomal RNA gene, partial sequence

3Unculmmd bacterium partial 16S rRNA gene. isolate Br34

O firmicutes | 2 leaves
@ Bacillus sp. KAPS gene for 16S tRNA, partial sequence
Q@ firmicutes | 3 leaves
® Bacillus sp. K45-27 16S ribosomal RNA gene, partial sequence

® Bacillus thuringiensis gene for 168 ribosomal RNA, partial sequence, strain: Moussa.S-Abo-Bakr.A

& Unculiured prokaryote clone seq_ M-R54_16SR 165 ribosomal RNA gene, partial sequence
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10- The phylogenetic analysis of bacteria isolated from used toothbrushes

samples

Roseomonas mucosa KF247232.1

Roseomonas mucosa strain SM14032013 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KF247232 1| Length: 1455 Number of Matches: 1

Range 1: 102 to 983 GenBank Graphics

Score

1572 bits(1742)

Expect Identities Gaps Strand
0.0 B879/883(99%) 1/883(0%) Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Shijct
Query
Shijct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query

Sbjct

Query
Shjct
Query
Sbijct
Query
Skjct
Query
Sbijct
Query

Sbijct

1

102

61

162

121

222

181

282

241

342

301

402

36l

462

421

522

431

582

541

642
601

702

66l

762

721

222

781

GGACGGGTGAGTAACGCGTAGGAACGTGTCCTGAGGT GGGGGACAACCCCGGGAAMCTGG

trerererrrrrrrrrerreeeeeerererrrrrrrerrrrerrrrr e rrrrrrrnd
GGACGGGTGAGTAACGCGTAGGARCGTGTCCT GAGGTGGGGGACARCCCCGGGARACTGE

GGCTAATACCGCATATGGGCTGAGGCCCARAGCCGAGAGGCGCCTTTGGAGCGEGCCTGCG

teerrerrrrrrrrrrrrrreerrrrrerrrrrrrrerrrrr e rrrrrrrrrrrnd
GGCTAATACCGCATATGGGCTGAGGCCCARAGCCGAGAGGCGCCTTTGGAGCEGCCTGCG

TCCGATTAGGTAGTTGGTGEGGTARAGGCCTACCAAGCCTGCGATCGGTAGCTGGTCTGA

trrerrrerrerrerrrerreerrerrrerrrrrrrrrrerr e e e e rrrrrrnd
TCCGATTAGGTAGTTGGTGEGETARAGGCCTACCAAGCCTGCGATCGGTAGCTGGTCTGA

GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT

trrerrrrrrerrerrrerreerrerrrerrrrrrrerrrrr e e e rr e
GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGEGEAGGCAGCAGT

GGGGAATATTGGACAATGGGCGARAGCCTGATCCAGCALATGCCGCGTGGGTGAAGARAGGET

teerreerrrrrerrrrrrrerrrrrrrrrrrrrrrrrrrrr e rr et e
GGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCARTGCCGCGTGGGTGAAGAAGGT

CTTCGGATCGTAMAAGCCCTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAMGCCC

teerrerrrrrrrrrrerrrrerrrrrr e et rr et et
CTTCGGATCGTAARGCCCTTTCGACGGGGACGATGATGACGGTACCCGTAGRAAGAAGCCC

CGGCTAACTTCGTGCCAGCAGCCGCGETAATACGAAGGGGGCTAGCGTTGCTCGGAATTA

teerreerrrrrrrrrerrrerrrrrrerrrrrrrrerrrrr et e et e
CGGCTAACTTCGTGCCAGCAGCCGCGGTRAATACGARGGGGGCTAGCGTTGCTCGGAATTA

CTGGGCGTAAAGGGCGCGTAGGCGGCGGCCCAAGTCAGGCGTGAAATTCCTGGGCTCAAC

teerrerrrrrrrrrrerrrerrrrrrerrrrrrrrerrrrr e e et
CTGGGCGTARAGGGCGCGTAGGCGGCGECCCAAGTCAGGCGTGAAATTCCTGEGCTCRAAC

CTGGGGACTGCGCTTGATACTGGGTTGCTTGAGGATGGAAGAGGCTCGTGGAATTCCCAG

teerrerrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrr e rr et rrrrnd
CTGGGGACTGCGCTTGATACTGGGTTGCTTGAGGATGGAAGAGGCTCGTGGRAAT TCCCAG

TGTAGAGGTGARATTCGTAGATATTGGGAAGAACACCGGETGGCGARAGGCGGCGAGCTGGET

teerrerrrrrrrrrrrrrreerrrrrerrrrrrrrerrrrr et e e et rrrrnd
TGTAGAGGTGARATTCGTAGATATTGGGRAGAACACCGGTGGCGAAGGCGGCEAGCTGET

CCATTACTGACGCTGAGGCGCGACAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAG

trrerrerrrrrrrrrrrreerrerrerrerrrrrrrrrrerr et et rrrrrrr el
CCATTACTGACGCTGAGGCGCGACAGCETGGEGGAGCARARCAGGATTAGATACCCTGGTAG

TCCACGCCGTAAACGATGTGCGCTGGATGTTGGGGCCCATAGGGTCTCAGTGTCGTAGCC

terrrerrrrrerrrrrrerrerr et rrrrrrr e e e
TCCACGCCGTRARAACGATGTGCGCTGGATGTTGGGGCCCATAGGGTCTCAGTGTCGTAGCC

AACGCGGTAAGCGCACCGCCTGGGEGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGA

teerrerrrrrerrrrrrerrereerrrrerrrrrrrrrrrrr e e e rrrrrrrl
ARCGCGGTAAGCGCACCGCCTGGEEAGTACGGCCGCARAGGTTGAAACTCAAAGGAATTGA

CGEGGEGEGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCARACGCGCARAACCCTT

teerrerrrrrerrrrrrerrereerrrrerrrrrrrrrrreerrrrrrrrr rr o rrl
CGGGGGCCCGCACRAGCGGTGGAGCATGTGGTTTAATTCGARGCAACGCGCAGAA-CCTT

ACCAGCCCTTGACATGGTCACGACCGGTCCARARATEGACTTT 883

teeeeererrrrrrerrrrerrrrerrrr et b rrrrrrrr
ACCAGCCCTTGACATGGTCACGACCGGTCCAGAGATGGACTTT 983
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420
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480
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641

600

701
660

761

720

821

780

881
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Unculured bacterium clooe ncd2760u02¢1 168 rbosomal RNA gene, partial sequence
¥ Roscomonas mucosa strain MDASS27 168 ribosomul RNA pene, partial sequence

§ Candidatus R massikiac 1461A 165 ribosomal RNA pene, partial sequence
 Uncuhued bacerum chooe ncd75 603l 168 rbosomal RNA gene, prtl sequence
i | 2leaves
| § keaves
ria | 2 leaves
Uncelured bacierum chooe cdb48f1 1 165 ribosomal RNA gene, purtal sequence
Roscomonas sp. CB 286483 partial 165 tRNA gene, dram CB 286483
“hacteria | 2 keaves
alum:pChNY-Z-Z 168 nbosomal RNA gene, partal sequence
| 2 keaves
| § keaves
{J Roseomonas muxosa strain ENFS?_SO5H 16§ ribosomal RNA gene, partal sequence

9 9 Uncultured bacterium clone ncdS07¢ 1 2c1 165 rbosomal RNA gene, partial sequence
hucteria|§ leaves
“bacteria | 2 leaves
gtnﬁhnhm massiiae 165 ribosomal RNA gene, partial sequence
Shacteria| 2leaves
“hucteria|§ leaves
skoxm ferpenica partial 168 (RNA gene, type strain DT
) O Uncultured bacterium chooe ncdS1002¢1 165 ribosomal RNA gene, partial sequence
ucteria| § keaves
“hacteria | 2 keaves
Rosecomonas mocosa stram SMI4032013 165 rbosomal RNA gene, partial sequence
oimrr'n] Yewves
uceria | § leaves

{j Roseomonas muxosa sirain ES,_21con 168 ribosonal RNA gene, partal sequence
kt‘ e ¥ Uncultured bacterium clooe nedS13406¢1 168 ribosomal RNA gene, partial sequence
| 2keaves

gkumspmlbsﬁmdkmmwﬁlmxe

ztmrh]!km
| Hkave
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Stenotrophomonas maltophilia LN890169.1

Stenotrophomonas maltophilia partial 16S rRNA gene, strain M83
Sequence ID: emb|L NE90169.1] Length: 1688 Number of Matches: 1

Range 1: 190 to 1127 GenBank Graphics

Score

1665 bits(1846)

Expect Identities Gaps Strand
0.0 933/938(99%) 1/938(0%) Plus/Plus

Query
Shjct
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Shjet
Query
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Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shject
Query
Shjct
Query
Shjct
Query
Shjct
Query
Skject
Query
Sbhjct
Query
Skjct
Query

Shjct

1
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61

250

121

310

131

370

241

430

301

450

36l

550

421

610

431

670

541

730
60l

790

66l

850

721

910

781

970

240

10320

g00

1050

TGGGETGGCGAGTGGCGEACGGETGAGGAATACATCGGAATCTACTCTGTCGTGGGGGATA

cerrerrrrrrrrrerrreerrr et e e e e e e e
TGGGTGGCGAGTGGCGGACGGGT GAGGAATACATCGGAAT CTACTCTGTCGTGGGGGATA

ACGTAGGGAAACTTACGCTAATACCGCATACGACCTACGGGTGARAAGCAGGGGATCTTCG

feeeeerrrrrrrrrrrrr e e e e e
ACGTAGGGAAACTTACGCTAATACCGCATACGACCTACGGETGARAGCAGGGGATCTTCG

GACCTTGCGCGATTGAATGAGCCGATSTCGGATTAGCTAGTTGGCGGGGTAAAGGCCCAC

treerrrerrrrrrrrrrreeerrrrrrrrrrrrrrrrrr et et rrrrrrrrd
GACCTTGCGCGATTGAATGAGCCGATGTCGGATTAGCTAGTTGGCGGGGTARAGGCCCAC

CAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACG

freeeerrrrrrrrrrrrrrrrr e rrrrr et r e
CRAAGGCGACGATCCGTAGCTGGT CTGAGAGGATGATCAGCCACACTGGAACT GAGACACG

GTCCAGACTCCTACGGGEAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATC

I|||I||||I||||IIIIIIII|||||I||IH||IIIIII|||I||II|I||||IIIII
TCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCARGCCTGATC

CAGCCATACCGCGTGGGETGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGARAGA

freeerrrrrrrrrrrrrrrrr e e
CAGCCATACCGCGTGGGTGAAGAAGGCCTTCGEGTTGTARAGCCCTTTTGTTGEGAAAGA

AATCCAGCTGGCTAATACCCGGTTGGGATGACSGGTACCCARAAGAATARGCACCGGCTAAC

freeeerrrerrrrrrrrrrrrrrrr e rrrrr et
BATCCAGCTGGCTAATACCCGGTTGGGATGACGGTACCCARAGAATAAGCACCGGCTAAC

TTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTACTCGGAATTACTGGEGCGET

I|||I||||I||||IIIIIIII|||||I||IH||IIIIII|||I||II|I||||IIIII
CGTGCCAGCAGCCGCGGTAATACGAAGGGTGCARGCGTTACTCGGAATTACTGGGCGT

ALAGCGTGCGTAGGTGETCGTTTAAGTCCGTTGTGAARAGCCCTGGGCTCAACCTGGGARC

freeeerrrrrrrrrrrrrr e e e e
AAAGCGTGCGTAGGTGETCGTTTAAGTCCGTTGTGARAGCCCTGGGCTCAACCTGGGAAC

TGCAGTGGATACTGGGCGACTAGAGTGTGGTAGAGGGTAGCGGAATTCCTGGTGTAGCAG

eeeerrrrrrrrrrrrrrrr e e et
TGCAGTGEATACTGGGCGACTAGAGTOTGCTAGAGGGTAGCGGAATTCCTGETGTAGCAG

TGARATGCGTAGAGATCAGGAGGAACATCCATGGCGAAGGCAGCTACCTGGACCARACACT

Lreeeerrrrerrrrrrrerrerrrrrrrr e e e e e
TGRRATGCGTAGAGATCAGGAGGAACATCCATGGCGARAGGCAGCTACCTGGACCAACACT

GACACTGAGGCACGAAAGCGTGGEGGEAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC

treerrrerrrrrrrrreeerererrerrrrrrrrrrrerrrrrr e rrrrrrrnd
GACACTGAGGCACGAAAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCC

CTAAACGATGCGAACTGGATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGT

feeeerrrrrrrrrrrrrrrrrrrrrr e e
CTARACGATGCGAACTGGATGTTGGGTGCAATTTGGCACGCAGTATCGAAGCTAACGCGT

TAAGTTCGCCGCCTGGEGEAGTACGGETCGCAAGACTGARACTC-AAGGAATTGACGGEGGEGEC

freeerrereerrrrrrrrrrrrrrrrrrrrrrrrrrreeer rerrrrrrrrrrrrrnd
TAAGTTCGCCGCCTGGGEAGTACGEGTCGCAAGACTGARACTCARAGGAATTGACGGGGGC

CCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGCGAAAAACCTTACCTGGCC

feeeerrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrerree e terrrrrrrrrrnd
CCBCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCARCGCGAAGAACCTTACCTGGCC

TTGACATGTCGAGAACTTTCCAAAMATGGATGEGGGCC 937

freeerrrerrrrrrrrrerrr ot
TTGACATGTCGAGAACTTTCCAGAGATGGATGGGTGCC 1127
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S‘l:ml.rop]mumup ouc E(\‘ISIU 165 nbu\onul K A gene, partial sequence

enol a
g S‘(emlmp]mnmm mnltgﬁlmm strain T-B7D 168 ribosomal RN,
9 Stenotrophomonas sp. S, U‘BSJ 3 165 ribosonal RNA gene. partial sequence

lﬁﬁmnm sequence
Uncultured buclcnurn clone nbi24d12 165 Ilbosnmnl A gene, garual sequence
homonas maltophilia partial 165 rRNA pene, strain M8,

Stenol
& F\eudmmm hibiscicola'sirain SD8 168 ribosomal RN, mjenﬁgunul sequence
& Stenotrophomonas maltophilia strain Ezlf-‘zs 165 ribosol
strain

gene, partial sequence
A pene, partial sequence
Pseudomonas Aeruginosa strain PCA_D6_5 16S nlanrml gene, p.nm.ﬂ sequence
Stenotrophomonas sp. C-LS-PYD2 IS ribosomal RNA gene, partial sequence
Stenotrophomonas sp, C-J-PDA7 16S ribosomal RNA gene, partial sequence
1000c08c1 165 nbosormlRNA gene, partial sequence
Stenotrophomonas maltophilia strain AhsB4 168 ribosomal RNAﬁmm p.mm!: uence
Stenotrophomonas maltophilia sirain BAC2128 168 ribosomal RNA gene, parlml sequence
Stenotrophomonas maltophilia strain BAC3052 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone AIHIMY 16S ribosomal RNA gene, partial sequence
-protechacteria | 2 leaves
Preudomonas sp. 261(2015) 168 ribosomal RNA gene, p.mml sequence
trophomonas malt IR48 168 ribosomal RNA R ne, partial sequence
gene, partial sequence

sp. %{ , partial sequence
Stenotrophomonas sp. C-S-| PDA4 165 ribosomal RNA gene, partial sequence
Stenotrophomonas sp. C-S-TSA3 168 ribosomal RNA gcne pdrlul sequence
Stenotrophomonas sp, C-S-R2A2 168 ribosomal RNA gene, partial sequence
Stenotrophomonas sp. 2A9N6 168 ribosomal RNA gene, part
Stenotrophomonas maltophilia strain BAC3150 165 ribosomal RN, gene, partial sequence
Stenotrophomonas maltophilia strain BAC3122 165 nlmwnnl RNA gene, partial sequewoe

Uncullured Stenotrophomonas sp. claﬂe Aol E!ﬁM 68 ribosomal gene, partial sequence
sp. A gene, partial sequence
Uncultured bacterium clone nbt237h03 165 nbuw)m.ll RNA g:ne partial sequence

| 2 leaves
Stenotrophomonas maltophilia strain IR97 168 ribosomal RNA gelw pmulsequeucc
Stenotrophomonas maltophilia strain CYJ 1 165 ribosomal RNA sequence

< Stemlmplmnxm% maltophilia strain LAMA 900 168 ribosomal ENA gene, pamal sequence

? Stenotrophomonas sp.

j.eea3
Jga3

Itophilia strain A3 168 ril I RNA gene, partial sequence

Stmolm'phnnmssp C-J-PDAA4 165 ribosomal RNA gene, partial sequence
PYDI 165 ribosomal RNA gene, partial sequence
Stenotrophomonas sp. PYD6 16S ribosomal RNA l\ch‘. , partial sequence
Uncultured bacterium clone 3-42035 168 ribosomal RNA gene, partial sequence
Stmolm'p]mnms maltophilia strain BAC2160 165 ribosomal RNA gene, partial sequence
Stenotrophomonas maltophilia strain BAC3148 168 ribosomal RNA fene, pantial sequence
Stenotrophomonas maltophilia strain BAC2031 168 ribosomal RNA gene, lruimal sequence
Uncultured bacterium clone ncd183f08¢1 168 ribosomal RNA gene, partial sequence

p-proteobacteria | 2 leaves

9 Bacterium AMO2TT 168 rbosoesal RNA pene, prtalsequnce
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Pseudomonas aeruginosa  KR815846.1

Pseudomonas aeruginosa strain Pse12 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KR815846.1] Length: 1444 Number of Matches: 1

Range 1: 34 to 999 GenBank Graphics

Score Expect Identities Gaps Strand
1685 bits(1868) 0.0 955/966(99%) 5/966(0%) Plus/Plus
Query 1 TGGEATTCNGCGGCGGACGEGETGAGTAATGCCTAGGRAATCTGCCTGGTAGTGGEGGATAAC &0

trerrerorrrerrererrererrrerrr e rrrrrrrr e e e e r e e el
Sbjct 34 TGGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGEGGEATAAC 93

Query &1 GTCCGGARACGGGCEGCTARATACCGCATACGTCCTGAGEGAGRAAGTEEGGEATCTTCGEA 120

trerrerrrrrrrrererrererrrerrr e rrrrrr e e e e e e rrnd
Sbjct 94 GTCCGGARAACGGGCGCTAATACCGCATACGTCCTGAGGGAGARAGTGGGGGATCTTCGGA 153

Query 121 TCACGCTATCAGATGA AGGTCGGATTAGCTAGTTGGTGGGGTARAGGCCTACCA 180
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIH
Sbjct 154 TCACGCTATCAGATGA AGGTCGGATTAGCTAGTTGGTGGGGTARAGGCCTACCA 213

Query 181 AGGCGACGATCCGTAACTGGTICTGAGAGGATGATCAGTCACACTGGAACTGAGACACGET 240

trereerrrrrrrrererrererrrerrrr e rrrrrr e e e e r el
Sbjct 214 AGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGET 273

Query 241 CCAGACTCCTACGGGAGGCAGCAGTGGGGRAATATTGGACAATGEECGAAAGCCTGATCCA 300

II|II|||I||III|IIIIIIII||II||II|||I|IIIIII|II|\II||II||IIIH
Sbjct 274 CAGACTCCTACGGGAGGCAGCAGTGGGCAATATTGGACRATGGGCGARAGCCTGATCCA 333

Query 301 GCCATGCCGCGTGTGTGAAGRAGGTCTTCGGATTGTARAGCACTTTAAGTTGGGAGGRARG 360

trrrerrrrerrrrrrrerrerrerrrrerrrrrrrrrrrr et rerrrr e rrrrrd
Sbjct 334 GCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTARRGCACTTTAAGTTGGGAGGRAG 393

Query 36l GGCAGTAAGTTAATACCTTGCTGTTTTGACGTTACCAACAGAATARGCACCGEGCTARCTT 420

trereerrrrrrrrererrererrrerrr e rrrrrr e e e e e e rrnd
Sbjct 394 GGCAGTAAGTTAATACCTTGCTGTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTT 453

Query 421 GTGCCAGCAGCCGCGGTAATACGARGGGTGCAAGCGTTAATCGGRATTACTGGGCGTAR 480
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIH
Sbjct 454 GTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGRATTACTGGGCGTAR 513

Query 431 AGCGCGCGTAGGTGGTTCAGCAAGTTGGATGTGAAATCCCCGGGCTCAACCTGGGAACTG 540

trrrerrrrerrrrrrrerrrrrerrrrerrrrrrrrrrrr et rerr e rrrrrd
Sbjct 514 AGCGCGCGTAGGTGGTTCAGCAAGTTGGATGTGARATCCCCGEGCTCAACCTGGGARACTG 573

Query 541 CATCCARAACTACTCAGCTAGCAGTACGCTAGAGGGTGOTGGAATTTCCTGTSTAGCGGTG 600

trerrerrrrrrrrererrererrrerrrrrrrrrrrrrrr e e e e el
Sbjct 574 CATCCAAARACTACTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGETE 633

Query 601 ARATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGA 660
trrerrrrerrrrrrrrerrrrrerrrrerrrrrrrrrrrrrrerrrr e rrrrrrrd
Sbjct 634 ARATGCGTAGATATAGGRAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGE 693

Query 661l CACTGAGGTGCGARAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACECCET 720

trerrerrrrrrrrrrereerrrrerrrrrerrrrrrrrrr et e e et el
Sbjct 694 CACTGAGGTGCGAAAGCGETGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCCGT 753

Query 721 ARARCGATGTCGACTAGCCGTTGGGATCCTTGAGATCTTAGTGGCGCAGCTAACGCGATRA 780
trrerrrrerrrrrrrrerrerrerrrrerrrrrrrrrrrrrr e e rrrrrrrnd
Sbjct 754 ARACGATGTCGACTAGCCGTTGGGATCCTTGAGATCTTAGTGGCGCAGCTAACGCGATAR 813

Query 781 GTCGACCGCCTGGEGGAGTACGGCCGCAAGETTAARACTCARARTGAATTGACEGGEGCCCG B840

trerrerrrrrrrrrrerrerrrrerrrrrerrrrrrrrrr et er e et el
Sbjct 814 GICGACCGCCTGGGGAGTACGGCCGCAAGGTTARARCTCARATGAATTGACGGEGGCCCG 873

Query 841 CACAAGCGGTGGAGCATGTGGTTTAATTCTAAGCAACGCGARRAACCTTACCTGGECCTT 200

trerrerrrrrrrrrrereerrrrererr rrrrrrrrrrr et e e et el
Sbjct 874 CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGARAAACCTTACCTGGGCCTT 933

Query 901 GACATGCTGAAAACTTTCCAARARATGGATTGGGGCCTTC--GGRACTC-AAACCCAGG—— 955
trrererrrrorerrrrerrrr oceererrrr rrrrer o reerrrr rerr el
Sbjct 934 GACATGCTGAGAACTTTCCARAGATGGATTGGTGCCTTCCGGGAACTCARAACACAGGGT 993

Query 956 GCTGCA 96l

Ll
Sbjct 994 GCTGCA 999
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Leclercia adecarboxylata KT899848.1

Leclercia adecarboxylata strain MCCB 331 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KT5399848 1| Length: 1323 Number of Matches: 1

Range 1: 1 to 905 GenBank Graphics

Score

1597 bits(1770)

Expect Identities Gaps Strand
0.0 B897/905(99%) 1/905(0%) Plus/Plus
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Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shijct
Query
Skjct
Query
Shijct
Query
Skjct
Query
Shijct
Query
Skjct
Query
Sbijct
Query
Skjct
Query
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Query
Skjct
Query
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541
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786

781

245

841

8905

901

GACGAGTGGCGGACGGETGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTAC

cerererrrrrrrrrrrrrrrrr ettt e e e et r e e
GACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTAC

TGGAAACGGTAGCTAATACCGCATAAYGTCGCAAGACCARAGAGGGGGACCTTCGGGCCT

frrreerrrrerrrrrrerrrereer rrerrrrrrrrrrrererrrrr et rrrrrnd
TGGAAACGGTAGCTAATACCGCATAATGTCGCAAGACCARAGAGGGGGACCTTCGGGCCT

CTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGEGTAATGGCTCACCTAGG

cerererrrrrrrrrrrrrrrrrrr e e e e e e e e e
CTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAATGGCTCACCTAGG

CGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCA

IIIIIIIIII|I|I|IIIIIII|I|IIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIII
ACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCA

GACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCC

cereeerrrrrrrrrrrrrrrrr et rrrr e et r e e
GACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCC

ATGCCGCGTGTATGAAGRAGGCCTTCGGGTTGTARAGTACTTTCAGCGAGGAGGAAGGCA
trrreerrrrerrrrrrerrerreerrrrerrrrrrrrrrrrrerrrrr e rrrrn
ATGCCGCGTGTATGRAAGRAGGCCTTCCGGTTGTARAGTACTTTCAGCGAGGAGGAAGGLE

TTGTGGTTAATAACCGCAGTGATTGACGTTACTCGCAGAAGARGCACCGGCTAACTCCGT

cerererrrrrrrrr o rrerrrrrr e e e e e
TTGTGGTTAATAACCACAGTGATTGACGTTACTCGCAGAAGARGCACCGGCTAACTCCGT

GCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTARAGE
frrreerrrrerrrrrrerrrereerrrreerrrrrrrrrrererrrrr et rrrrrnd
GCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTARAGT

GCACGCAGGCGGTCTGTTAAGTCAGATGTGARATCCCCGGEGECTCARCCTGGGAACTGCAT

cerererrrrrrrrrrrrrrrrr et e e e e et r e e
GCACGCAGGCGGTCTGTTAAGTCAGATGTGARATCCCCEEGCTCAACCTGGGAACTGCAT

TTGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGARA
frrreerrrrerrrrrrerrrereerrrreerrrrrrrrrrererrrrr et rrrrrnd
TTGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGARA

TGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGC

trreerrrrerrrrrrrrreeerrreerrrrrrrrrrrrrrerrrrerrrrrrrrrrrnd
TGCGTAGAGATCTGGAGGRATACCGGTGGCGAAGGCGECCCCCTGCGACARRGACTGACGE

TCAGGTGCGAAAGCGTGEGEGAGCAAACAGGATTAGATACCCTGGETAGTCCACGCCGTARR
terrerrrerrrerrrrrererrererrrrrrrrrrrrrrr et et rrrrrr e
TCAGGTGCGAAAGCGTGEGEGAGCAAACAGGATTAGATACCCTGGETAGTCCACGCCGTARR

CGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGTGECTTCCGGAGCTAACGCETTAAGTC

trreerrrrerrrrrrrrreeerrreerrrrrrrrrrrrrrerrrrerrrrrrrrrrrnd
CGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGTGECTTCCGGAGCTAACGCGTTAAGTC

GACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCARARTGAATTGACGGGGECCCG-CA
terrerrrerrrerrrrrererrrrerrrrrrrrrrrrrrrerrrerrrrrrrrrrr rl
GACCGCCTGGGGAGTACGGECCGCAAGGTTAAAACTCARARNTGAATTGACGGGGGECCCGCCA

CAAGCGGGGGAGCATGTGGTTTAATTCAATGCAACGCGAARAACCTTACCTACTCTTGAC

trreerr rerrrrerrrreeerrrer rrrrrrrrerrr reerrerrrr rrrrrrrd
CAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTRCTCTTGAC
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Enterobacter sp. MT20 partial 165 rRNA gene, strain MT20
- enterobacieria | 2 leaves
Enterobacter ludwigii strain VVS01-S1 168 ribosomal RNA gene, partial sequence
-~ enterobacteria | 3 leaves
enterobacteria | 2 leaves
@ Enterobacter sp. ECU1107 165 ribosomal RNA gene, partial sequence
“3 Uncultured bacterium elone NTV-Gly PO17 168 ribosomal RNA gene, partial sequence
+< enterobacteria | 3 leaves
W Enterobacter ludwigii strain GM7 165 ribosomal RNA, partial sequence
r@Enterobacter asburiae strain RS01_04 165 ribosomal RNA gene, pantial sequence
- Bacterium strain RLF2 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone 218002-223 168 ribosomal RNA gene, partial sequence
—a Enterobacter hormaechei sirain SPP-10 168 ribosomal RNA gene, partial sequence
Enterobacter sp. IFTM7 165 ribosomal RNA gene, partial sequence
Enterobacter cloacae complex "Hoffmann cluster IV strain DSM 16690, complete genome
Enterobacter asburiae strain CAV1043, complete genome
“PUncultured bacterium clone 218002-383 168 ribosomal RNA gene, partial sequence
1 enterobacteria | 2 leaves

- enterobacteria | 9 leaves
—@Citrobacter sp. XT-10 165 ribosomal RNA gene, partial sequence
@ Enterobacter ludwigii strain CaR 165 ribosomal RNA gene, partial sequence
™ enterobacteria | 2 leaves
[ @Enterobacter sp. 2V5B 168 ribosomal RNA gene, partial sequence

@ Enterobacter kobei partial 165 rRNA gene, strain DSM 13645T, clone 2
gLeclercia sp. RF042 165 ribosomal RNA gene, complete sequence
SrUnculwred bacterium clone LBIB7 165 small subunit ribosomal RNA gene, partial sequence
> [ enterobacteria | 4 leaves

i @ Enterobacter sp. UTWRF0389 168 ribosomal RNA gene, partial sequence
[ @Enterobacter sp. A16-1 gene for 165 rRNA, partial sequence, sirain: A16-1

[ @Leclercia adecarboxylata strain EPCCS 165 ribosomal RNA gene, partial sequence
@ Leclercia sp. 1185/07 165 ribosomal RNA gene, partial sequence

Leclercia sp. Z1-2-1 168 ribosomal RNA gene, partial sequence

@ Pantoea sp. PE4 168 ribosomal RNA gene, partial sequence
@ 3 FUncultured bacterium clone 2.1 165 ribosomal RNA gene, partial sequence

Leclercia sp. UPMLHZ 165 ribosomal RNA gene, partial sequence

L ium clone N4.6 168 ril RNA gene, partial sequence
Enterobacter sp. BISR-TS27 168 ribosomal RNA gene, partial sequence

La @Uncultured bacterium clone 0-172 168 ribosomal RNA gene, partial sequence
 enterobacteria | 2 leaves

@ Uncultured bacterium clone ncd2317d04c] 168 ribosomal RNA gene, partial sequence
. @ Uncultured bacterium clone X807 163 ribosomal RNA gene, partial sequence
’—q @ Enterobacter cancerogenus strain BH4 165 ribosomal RNA gene, partial sequence
& cloacae strain C3 168 ribosomal RNA gene, partial sequence
I Bacterium OX_V1 165 ribosomal RNA gene, partial sequence

strain FGI 37, complete genome

L o @ Enterobacter amnigenus isolate 2 168 ribosomal RNA gene, partial sequence
&> @ Enterobacter sp. LBA3 165 ribosomal RNA gene, partial sequence
—@Enterobacter sp. TM1_3 165 ribosomal RNA gene, partial sequence

‘%Enmmbmer sp. TM1_4 165 ribosomal RNA gene, partial sequence

P Uncultured bacterium clone s4wS5a 168 ribosomal RNA gene, partial sequence
M enterobacteria | 4 leaves

4 enterobacteria | 3 leaves

4 enterobacteria | 7 leaves

—a

QUn:qurEd bacterium clone 7-53 168 ribosomal RNA gene, partial sequence
enmmbactem | 3 leaves
@Enterobacteriaceae bacterium C3{2013) strain C3 168 ribosomal RNA gene, partial sequence
Enterobacter sp. NO63 168 ribosomal RNA gene, partial sequence
Pantoea agglomerans partial 165 rRNA gene, strain WAB1951
Unculiured bacterium clone 559 168 ribosomal RNA gene, partial sequence
Enterobacter ludwigii strain A-B11B 168 ribosomal RNA gene, partial sequence
Enterobacter ludwigii strain N1 168 ribosomal RNA gene, partial sequence
Uncultured bacterium clone B2B2 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone B4B1 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone B4B2 165 ribosomal RNA gene, partial sequence
Uncultured bacterium clone B5W 163 ribosomal RNA gene, partial sequence
Uncultured bacterium clone WIB1 168 ribosomal RNA gene, partial sequence
JUncultured bacterium clone W2B2 168 ribosomal RNA gene, partial sequence
@ Enterobacter sp. Yuan3 165 ribosomal RNA gene, partial sequence

I 0.003 |
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Enterobacter ashuriae EU239468.1

Enterobacter asburiae strain XJUHX-5 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|EU239468.1] Length: 1446 Number of Matches: 1

Range 1: 504 to 1394 GenBank Graphics

Score

1573 bits(1744)

Expect Identities Gaps Strand
0.0 B884/891(99%) 1/891(0%) Plus/Minus
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Shijct

1

1354

61

1334

121

1274

181

1214

241

1154

301

1094

361

1034

421

974

431

914

541

854
601

754

gol

734

721

674

781

614

240

554

TTTGCAACCCACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCAC
trrreerrrrerrrrrererrreeerrrrrrrrrrrrrrrr et rrrrrrred
TTTGCAACCCACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCAC

CGTAGCATTCTGATCTACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACT
trrreerrrrerrrrrererrreeerrrrrrrrrrrrrrrr et e rrrrrrred
CGTAGCATTCTGATCTACGATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACT

CCAATCCGGACTACGACGCACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTT
trrreerrrrerrrrrererrreeerrrrrrrrrrrrrrrr et e rrrrrrred
CCAATCCGGACTACGACGCACTTTATGAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTT

TGTATGCGCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCATGATGACTTGACGT
trrreerrrrerrrrrererrreeerrrrrrrrrrrrrrrr et e rrrrrrred
TGTATGCGCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCATGATGACTTGACGT

CATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCTAACCGE
tereerrrrrrrrrrrreeerrrrerrerrrrrrrrrrrrrrererrr e el
CATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCTAACCGE

TGGECAACARRAGGATRAAGGGTTGCGCTCEGTTGCGGGACTTAACCCAACATTTCACAACACG

tereerrrrrrrrrrrreeerrrrerrerrrrrrrrrrrrrrererrr e el
TGGCAACARAGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACRAACACG

AGCTGACGACAGCCATGCAGCACCTGTCTCAGAGTTCCCGAAGGCACCAAGCCATCTCTG

tereerrrrrrrrrrrreeerrrrerrerrrrrrrrrrrrereeerrrrr rrrrrrred
AGCTGACGACAGCCATGCAGCACCTGTCTCAGAGTTCCCGRARAGGCACCAATCCATCTCTG

GCAAGTTCTCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCAC

Forrrrrrrrrrrrrrreeerrrrerrerrrrrrrrrrrerrererrr e rrrrrred
GARAGTTCTCTGGATGTCARGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTARACCAC

ATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTA

teererrrrrrrrrrrreeerrrrerrerrrrrrrrrrrrrrererrrr el
ATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTA

CTCCCCAGGCGETCGACTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCT
trrreerrrrerrrrrererrreeerrrrrrrrrrrrrrrr et e rrrrrrred
CTCCCCAGGCGETCGACTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCT

CCAAGTCGACATCGTTTACGGCGTGGACTACCAGGEGTATCTAATCCTGTTTGCTCCCCAC

treerrrrrrrrrrrerreererr e e e e e et e e e e
CCRAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCAC

GCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGETATTCCTC

teerrerrrrrrrrrerrerererrrrrr e rrrerrrre et rr e e e
GCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTC

CAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTCAAG

freerrrrrrrrrrrerreererrrr e e e e e et e e e el
CAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTCTAG

CCTGCCAGTTTCAAATGCAGTTCCC-NGTTGAGCCCGGGGATTTCACATCTGACTTAACA

teeereerrrrr rrerrererrrr o rrrrrrrrrrrerrrreerrrrrrrrrrr el
CCTGCCAGTTTCGAATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCTGACTTGACA

GACCGCCTGCETGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCC 890

FEErrrrrr et r e e e e e e e e e
GACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTARCGCTTGCACCC 504
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@ Uncultured bacterium clone ¢2123 165 ribosomal RNA gene, partial sequence

[—Omuay 27158

%  Leclercia sp. Z1-2-1 168 ribosonal RNA gene, pamlu!mme

9 Leclercia sp. 118507 16§ ribosomal RNA gene, partial sequence

(\erﬁ{}h‘l’m 13-11 168 ribosomal RNA plnnl sequence
ercia sp. UPMLI2 165 ibosomal RNA gene partil
O hcul bacterium clone 2.3 thnhmmlRM;emmnheg\m

X807 16S ribosomal RNA gene, partial sequence

172 16 ribosonal RNA gene, partial se
'IO](sSuimmnmlRNAse pm ‘N"“

 Uncultured bacterium clone 2.1 16 ribosomal RNA;m. partial sequence
0 Enlerobacter sp. BISR-TS27 165 ibosomal RNA gene, partial sequence
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Candidatus Roseomonas massiliae KT321690.1

Candidatus Roseomonas massiliae 163 ribosomal RNA gene, partial sequence
Sequence ID: gb|KT321690 1] Length: 1443 Number of Matches: 1

Range 1: 74 to 974 GenBank Graphics

Score

1613 bits{1788)

Expect Identities Gaps Strand
0.0 898/901(99%) 0/901(0%) Plus/Plus
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GGACGGGETGAGTAACGCGTAGGAACGTGTCCTGAGGTGGEEGACAACCCCGGGAARACTGE

trrrrerrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrr e rr e rr el
GGACGGGTGASTARCGCGTAGGRACGTGTCCTGAGGTGGEEGACRACCCCGGGARACTGE

GGCTAATACCGCATATGGGCTGAGGCCCAAAGCCGAGAGGCEGCCTTTGGAGCGGCCTGCE

trrrreerrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrrr et rrrrrrrrnd
GGCTAATACCGCATATGGGCTGAGGCCCAAAGUCGAGAGGCGCCTTTGGAGCGGCCTGLG

TCCGATTAGGTAGTTGGTGEEETARAAGGCCTACCAAGCCTGCGATCGGETAGCTGGTCTGA

trrerrrrerrerrrrrreerererrrrerrrrrrrrrrr e et rr e e rrrrrrrnd
TCCGATTAGGTAGTTGGTGGGGTARAGGCCTACCAAGCCTGCGATCGGTAGCTGGTCTGA

GAGGACGACCAGCCACACTGGEGACTGAGACACGGECCCAGACTCCTACGGGAGGCAGCAGT

trrreeerrrrrrrrrrrrerrerrrrrrrrrrrrrrrrer et rrrrrnd
GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT

GGGEGAATATTGGACAATGGEGCGARAGCCTGATCCAGCAATGCCGCGTGGETGAAGARNGGT

trrrrecrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrrr et e e rrrrrnd
GGGGAATATTGGACAATGGGUGARAGCCTGATCCAGCAATGCCGCGTGGGTGARGARAGET

CTTCGGATCGTAARAGCCCTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAAGCCC

trrrrerrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrer et et rrrrrnd
CTTCGGATCSTARAGCCCTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGRAGCCC

CGGCTAACTTCGTGCCAGCAGCCGCGETAATACGAAGGGEGCTAGCGEGTTGCTCGGARATTA

trrrreerrrrrrrrrrrrerrerrrrrrrrrrrrrrr e e et e el
CEGCTAACTTCGTGCCAGCACGCCGCGCTRAATACGARGEGEGCTAGCGTTGCTCGGARTTA

CTGEGECETAAAGGGCGCGTAGGCGECEGGECCCAAGTCAGGCGTGAAATTCCTGGGCTCAAC

tererrrrerrerrrrrreerererrrrerrrrrrrrrrr e et e et rrrrrrrnd
CTGGGCGTARAGGGCGCGTAGGCGGCGGCCCAAGT CAGGCGTGARATTCCTGGECTCAAC

CTGGEGEGACTGCGCTTGATACTGEGGEGGTTGCTTGAGGATEGARGAGGCTCGTGGAATTCCCAG

trrrrerrrrrrrrrrrrrerrerrrrrrrrrrrrrrrrer et et e el
CTGGGGACTGCGCTTGATACTGGGTTGCTTGAGGATGGARGAGGCTCGTGGRATTCCCAG

TGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGETGGCGAAGGCGGCGAGCTGGT

trrerrerrrrrrerrrrrreerr et et e rrrrr e e et e e
TGTAGAGGTGARATT CGTAGATATTGGCAAGAACACCGETGGCGARGGCGGECGAGCTGGT

CCATTACTGACGCTGAGGCGCGACAGCGTGGGGAGCARARACAGGATTAGATACCCTGGTAG

trrerrerrrerrerrrrrrerrr et et et et r e et et e e
CCATTACTGACGCTGAGECGCGACAGCGTGGGGAGCAARCAGEATTAGATACCCTGGTAG

TCCACGCCGTARMACGATGTGCGCTGGATGTTGEGGCCCATAGGGTCTCAGTGTCGTAGCC

trrerrerrrrrrerrrrrrerrr et et et rrrr e e et e e
TCCACGCCGTARACGATGTGCGCTGGATGTTGEGGCCCATAGEGTCTCAGTGTCGTAGCC

ARCGCGGTRAAGCGCACCGCCTGGEGAGTACGGCCGCAAGGTTGARACTCARADGGARTTGA

teererrrrerrrerrerrreerererrrrrrrrrrrrrerrrr et rrrrrrnd
ARCGCGGTRAGCGCACCGCCTGGGGAGTACGGCCGCRAAGGTTGARACTCARAGGAATTGA

GGGGEGECCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCANAACCTTA

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Frerrrrerrererrrrr rrrrrnd
CGGGGEGCCCGCACRAGCGETGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGARCCTTA

CCAGCCCTTGACATGGTCACGACCGGTCCAAAAATGGACTTTCCTAGCAATAGGCGTGAT

IIII|||||||I||IIIIIIIIIIIIII|I ettt
CCAGCCCTTGACATGGTCACGACCGGTCCAGAGATGEGACTTTCCTAGCAATAGECGTGAT

G 501
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G 974
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<

i Quary_145579

9 Uncultured bacterium ¢ hone ncd2760:02¢ 1 165 nbosomal RNA gene, partial sequonce

¥ Roscomonss mucosa strain MDASS27 168 ribosonsal RNA gene, purtial sequence
§Candidatus R muassiliae 1461A 168 ribosomal RNA gene, partial soquence

§ Uoculuredbackeiun chonc 16896 1010,p1k 168 rbosommal RNA gene, partial sequonce
Abacteria | 2 kaves
2Rmumnm’-5_!lm 168 ribosonal RNA gene, partal sequence
g o o choos cdS02g0%1 168 ribosomal RNA gene, patial sequence
hacteria | § keaves
“ocera| Theaves
Fhacweria| Theaves
dhucteria | 7leaves
Shocera| Tlenves
Ghari | Thnes
hacteria | 2 keaves
Qmmwv-z-z 168 ribosomal RNA gene, partial sequence
bucteria| 2 kaves
Rowomonas kerpenica partal 165 tRNA gene, type drain DT
9 Unculared bugterium choos ncd191h10c1 168 ribosomal RNA gene, partial sequence

9
“backeria ] S leaves
hacteria | 7 heaves
Fhackera| Thenves
‘Qnﬂnhlﬂmu
ucteria | 2 keaves
Candidatus Roscoenonas muassiliae 165 nbosomal RNA gene, partial sequence

“ucteria | 2 keaves
Roscomonas muacosa strain EHFS2_SOSHY 168 ribosoeul RNA gene, partial sequence

Uocuhured bacserium ck 16 ribosomal RNA gene, partial seqeence

9

%mn‘nllkm

gw-mm-ssummu 168 rbosoaal RNA gene, partial sequence
“hackera | 2 kaves

tackera | 2keaves

Stucteria | 2 keaves

D Rowcomons sp. BZ44 165 ribosonsl RNA gene, partal sequence
“tuckeria | 2leaves
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Pseudomonas parafulva KT758848.1

Pseudomonas parafulva strain YAB-1 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KT7558846.1] Length: 1401 Number of Matches: 1

Range 1: 39 to 980 GenBank Graphics

Score

1651 bits(1830)

Expect Identities Gaps Strand
0.0 933/942(99%) 2/942(0%) Plus/Plus

Query
Shijct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shijct
Query
Skhijct
Query
Shijct
Query
Sbijct
Query

Shbijct

Query
Skijct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query

Shjct

1

39

6l

995

121

159

181

219

241
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301

339

36l

359

421

459

4581

51¢9

541

579

601

639

g6l

699

721

759

781

g81%

840

879

900

938

AGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGACAACGTTTCGA

FECTEEEr et e et ettt e e e e e e e
AGCGGCGGACGGETGAGTAATGCCTAGGAATCT GCCTGETAGTGGGGGACAACGTTTCGA

AAGGAACGCTAATACCGCATACGTCCTACGGGAGAAAGCAGGGGACCTTCGGGCCTTGCG

FECEEEEr e et r e e et e e et e e e e e e e
AAGGAACGCTAATACCGCATACGTCCTACGGGAGAAAGCAGGGGACCTTCGGECCTTGLG

ATCAGATGAGCCT ATTAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGAC

II||||||||||||||IIIIII||||||||||||||IIIIII||||||||||||||III
TCAGATGAGCCT TTAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGAC

GATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACT

terrerrerrrrrrrrrrrrrreerrrrrrrrrrrrrrrerrr e e et et e
GATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGRAACTGAGACACGGTCCAGACT

TACGGGAGGCAGCAGTGGEGAATATTGGACAATGGGCCGARAGCCTGATCCAGCCATGC

II||II||||H|II|IIIIII|||II|||||HIIIIIIII||||II||||||HIIII
TACGGGAGGCAGCAGT GGGCAATATTGGACAATGGGCGARAGCCTGATCCAGCCATGC

CGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTARGTTGGGAGGAAGGGTTGTA

Frererrrrrrrrrrrrrre e et e e e e e e e e e e e
CGCOTGTGTGARGAAGGTCTTCGEATTGTARAGCACTT TAAGT TGGGAGGAAGGGTTGTA

GATTAATACTCTGCAATTTTGACGTTACCGACAGAATAAGCACCGGCTAACTCTGTGCCA

Frererrrrrrrrrrrrrreerr et e et e e e e e e e
GATTRATACTCTGCAATTTTGACGTTACCGACAGRAATARGCACCGGCTAACTCTGTGCCA

GCAGCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTARAGCGCGEC

rererrrrrrrrrrrrrreerr et e e e e e e e e e e
GCAGCCGCGGTAATACAGAGGGTGCAAGCGT TAATCGGRATTACTGGGCGTARAGCGCGC

GTAGGTGGTTTGTTAAGTTGGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCCRAA

CEEEEErr e e et e e r e e e e e
GTAGGTGGTTTGTTAAGT TGGATGTGAAAGCCCCGEGGCTCARCCTGGGAACTGCATCCAR

AACTGGCAAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGARAATGCG

Feerrerrrrrrrrrrrerrrre e et e e e e e e e
BACTGGCAAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCG

TAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAG

Frerrerrrrrrrrrrrerrrre e ettt e e e et e e
TAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAG

GTGCGARAGCGTGEGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGAT

rerrererrrrrrrrrerrrre e e et e e e e e e e
GTGCGRARAGCGTGGGGAGCARACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGAT

GTCRACTAGCCGTTGGAATCCTTGAGATTTTAGTGGCGCAGCTAACGCATTAAGTTGACC

Feerrererrrrrrrrrerrrre e et e e e et e e e e e
GTCAACTAGCCGTTGGAATCCTTGAGATTTTAGTGGCGCAGCTARCGCATTAAGTTGACC

GCCTGGGGAGTACGGCCGCARGGTT-AAACTCARATGARTTGACGGGGGECCCGCACARAGC

crereerrrrrrrrrreerrrrerr rrrr e e e e et e e
GCCTGGGGAGTACGGCCGCARGGTTAARACTCARATGAATTGACGGGGGCCCGCACRAAGT

GGTGGAGCATGTGETTTAATTCGAAACAACGCGAAARACCTTACCAGGCCTTGACATGCA

II|I||||||||||||IIIIII||| CEEEEEErr Teer et ettt el
TGGAGCATGTGGTTTAATTCGARGCAACGCGARAGAACCTTACCAGGCCTTGACATGCA

AAAAACTTTCCAAARATGGATTGGGGCCTTCGGG-ACTCTGA 240

et o rrerrrerr trrr e rrrrrrl
GAGRACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGA 980
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e00
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780
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Bacillus licheniformis KU314515.1

Bacillus licheniformis strain HS10 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KU314515.1] Length: 1514 Number of Matches: 1

Range 1: 491 to 1441 GenBank Graphics Mext Match Pravious Match

Score

1710 bits{(1896)

Expect Identities Gaps Strand
0.0 950/951{99%) 0/951(0%) Plus/Minus
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CACCGACTTCGGGTGTTACARACTCTCGTGGTGTGACGGGCGGETGTGTACAASGCCCGEGEG

treeerrrrrrrrrreererrrrrrrrrrrrrrrrrrrrrrereerr e e rrrel
CACCGACTTCGGGTGTTACARACTCTCGTGGTGTGACGEGCEETETCTACAAGGCCCGEE

ARCGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCG

treeeerrrrerrrrrrreerrreerrrrrrrrrrrrreerrr et rrrrrrrrrred
ARCGTATTCACCGCGECATGCTEGATCCGCGAT TACTAGCGATTCCAGCTTCACECAGTCG

AGTTGCAGACTGCGATCCGARACTGAGAACAGATTTGTGGGATTGGCTTAGCCTCGCGGCT

treeerrrrrrrrrrerrererrrrrrrrrrrrrrrrrrrrerrerrrrrrrrrrrrrel
AGTTGCAGACTGCGATCCGAACTGAGRAACAGATTTGT GGGATTGGCTTAGCCTCGCGGLT

TCGCTGCCCTTTGTTCTGCCCATTGTAGCACGTSTGTAGCCCAGGTCATAAGSGGCATGA

I|||||||||||||IIIIIII||||||||||||||IIIIII||||||||||||||IIIII
GCTGCCCTTTGTTCTGCCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGEGCATGA

TGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCC

ceeeererrrrrrrrrrreer et e e e e
TGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCC

ARCTGAATGCTGGCAACTARAGATCAMGGGTTGCECTCGTTGCGGGACTTAACCCARCATC

ceeeererrrrrrrrrrre et e e e e e el
AACTGAATGCTGGCARCTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTARCCCARCATC

TCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGCCCCCGAAGGGEAAGT

trreerrrrrrrrrrrererrrrrrrrrrrrrrrrrrrrrr e errrrrrrrrrrrrrrd
TCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGCCCCCGARAGGGGARAGT

CCTATCTCTAGGGTTGTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGA

treeeerrrrrrrrrrererrrrrrrrrrrrrrrrrrrrrr e eerrrrrrrrrrrrrrl
CCTATCTCTAGGGTTGTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGA

ATTAARACCACATGCTCCACCGCTTGTGCGGECCCCCETCAATTCCTTTGASTTTCAGTCT

treeerrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrrrrereerrrrrrr el
ATTARACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTLT

TGCGACCGTACTCCCCAGGCGGAGTGCTTAATGCGTTTGCTGCAGCACTAARSGGCGGAR

treeerrrrrrrrrrerrerrrrrrrrrrrrrrrrrrrrrrerrerrrr e rrrnl
TGCGACCGTACTCCCCAGGCGGAGTGCTTAATGCGTTTGCTGCAGCACTARAGGEGCGGAR

ACCCTCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGT

reeeererrrerrrrrrrerrrrrrrrrrrrrrrrrrr e et e el
ACCCTCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGT

TCGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCAC

ceeeererrrerrrrrrrererrrrrrrrrrrrrrrrr e et et
TCGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCAL

TGGTGTTCCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTT

trrerreerrrrrrreererrreeerrrrrrrrrrrrrrreerrrr e et rrrrred
TGEETGTTCCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTT

CTGCACTCAAGTTCCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGECTTTCACAT

teeeererrrerrrrrrrerrrerrrrrrrrrrrrrr e et e e el
CTGCACTCAAGTTCCCCAGTTTCCRATGACCCTCCCCGGTTGAGCCGGEGGCTTTCACAT

CAAACTTAAGARACCGCCTGCGCGCGCTTTACGCCCAATAATTCCGGACAACSCTTGCCA

teocererrrerrrrrrrerrererrrrrrrrrrrrr e et e
CAGACTTAAGAAACCGCCTGCGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTGCCA

CCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGSTT 951

IIII|IIII|IIIIIIIIIIII|IIII|IIII|IIIIIIIIIIII|IIII
TACGTATTACCGCGGCTGCTGECACGTAGTTAGCCGTGGCTTTCTGGTT 491
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@ Bacillus sp. BAB-5485 16S ribosomal RNA gene, partial sequence

9 Bacillus sp. RKIDB-0018 partial 16S rRNA gene, 1solate RRJDB-0018

2 Bacillus sp. RKNM-0105 partial 16S rRNA gene, isolate RKNM-0105

© Bacillus licheniformis strain KPO30r 16S ribosomal RNA gene, partial sequence
& Bacillus licheniformis strain KPOS2r 168 ribosomal RNA gene, partial sequence

© Bacillus licheniformis strain HS10 16S ribosomal RNA gene, partial sequence
Bacillus licheniformis strain TSS15 16S ribosomal RNA gene, partial sequence

& Bacillus sp. BAB-5636 168 ribosomal RNA sgeuc. partial sequence
Bacillus licheniformis strain SIB_Zn R4 16S ribosomal RNA gene, partial sequence
Bacillus licheniformis 16S ribosomalRNA geug. partial sequence .
Bacillus licheniformis strain FIAT-29133 16S ribosomal RNA gene, partial sequence

2 Bacillus sp. $94(2016) 16S ribosomal RNA gene. partial sequence

9 Bacillus sp. S37 16S ribosomal RNA gene. partial sequence

2 Bacillus licheniformis strain VTB12 16S ribosomal RNA gene, partial sequence

O Bacillus licheniformis strain CQN-22 16S ribosomal RNA gene, partial sequence

gl}acillus sonorensis strain CQN-15 168 ribosomal RN»N:enc. partial sequence
Bacillus licheniformis strain CQN-12 16S ribosomal RNA gene, partial sequence

2 Bacillus sonorensis sirain CQCN-I 1 16S ribosomal RNA gene, partial sequence

& Bacillus licheniformis strain CQN-8 16S ribosomal RNA gene, partial sequence

@ Bacillus licheniformis strain CY2-24 16S ribosomal RNA gene, partial sequence

© Bacillus licheniformis strain CY 1-20 16S ribosomal RNA gene, partial sequence

@ Bacillus licheniformis strain Y8 16S ribosomal RNA gene, partial sequence

& Bacillus licheniformis strain KTNB0O10 16S ribosomal RNA gene, partial sequence

9 Bacillus licheniformis strain SMRS 16S ribosomal RNA gene, partial sequence

& Bacillus licheniformis strain SMR7 168 ribosomal RNA gene, partial sequence

© Bacillus licheniformis strain SMR6 168 ribosomal RNA gene, partial sequence

2 Bacillus licheniformis strain EVR2 16S ribosomal RNA gene, partial sequence
Bacillus licheniformis strain RASUN 16S ribosomal RNA pene, partial sequence
Bacillus licheniformis strain RA13UN 168 ribosomal RNA gene, partial sequence

© Uncultured bacterium clone 958-15 168 ribosomal RNA gene, partial sequence

@ Bacillus licheniformis 16S rib I RNA gene, partial sequence

© Bacillus sp. C-3-24 168 ribosomal RNA gene, partial sequence

@ Bacillus sp. C-3-11 16S ribosomal RNA gene, partial sequence

& Bacillus sp. C-3-3 16S ribosomal RNA &:cne. partial sequence

9 Bacillus sp. B-3-27 16S ribosomal RNA gene, partial sequence

2 Bacillus sp. B-3-7 16S ribosomal RNA gene, partial sequence
Bacillus sp. A-3-12 168 ribosomal RNA gene, partial sequence
Bacillus sp. A-3-5 168 ribosomal RNA gene, partial sequence

© Bacillus sp. A-2-29 16S ribosomal RNA gene, partial sequence

9 Bacillus sp. A-2-18 168 ribosomal RNA gene, partial sequence

© Bacillus sp. A-2-13 168 ribosomal RNA gene, partial sequence

@ Bacillus sp. C-1-20 16S ribosomal RNA gene, partial sequence

U Bacillus sp. C-1-19 16S ribosomal RNA gene, partial sequence

O Bacillus sp. C-1-3 16S ribosomal RNA gene, partial sequence

acillus sp. B-1-40 168 ribosomal RNA gene, partial sequence

acillus sp. B-1-16 16S ribosomal RNA gene, partial sequence

Bacillus sp. B-1-15 168 ribosomal RN%cnc. partial sequence

acillus sp. B31(2015) 16S ribosomal RNA gene, partial sequence

Bacillus sp. B27(2015) 168 ribosomal RNA gene, partial sequence

Bacillus licheniformis 16S ribosomal RNA gene, partial sequence

Bacillus licheniformis strain F1159 168 ribosomal RNA gene, partial sequence

Bacillus licheniformis strain F1152 16S ribosomal RNA gene, partial sequence

Bacillus licheniformis strain FI147 16S ribosomal RNA gene, partial sequence

¥ Bacillus licheniformis strain FI44 168 ribosomal RNA gene, partial sequence

9 Bacillus licheniformis strain FI142 16S ribosomal RNA gene, partial sequence

2 Bacillus licheniformis strain I-A-E-34 168 ribosomal RNA gene, partial sequence

O Bacillus licheniformis strain JS-1 168 ribosomal RNA ’gcnc. partial sequence

& Bacillus licheniformis strain DMB31 168 ribosomal R rm\c. partial sequence

© Bacillus freudenreichii strain NCIM2463 16S ribosomal gene, partial sequence

© Bacillus licheniformis strain NCIM2715 168 ribosomal RNA gene, partial sequence

 Bacillus licheniformis strain NCIM2471 16S ribosomal RNA pene, partial sequence

Bacillus licheniformis strain NJ4-1 168 ribosomal RNA gene, partial sequence

acillus sp. NG4-2 168 ribosomal RNA gene, partial sequence

acillus sp. NL3-1 16S ribosomal RNA gene, partial sequence

acillus sp. NZ3-2 168 ribosomal RNA gene, partial sequence

acillus sp. NZ3-1 168 ribosomal RNA gene, partial sequence

acillus flexus strain NZ2-2 16S ribosomal RNA gene, partial sequence

Bacillus licheniformis strain 103D-012 168 ribosomal RNA gene, partial sequence

Bacillus licheniformis strain N9 168 ribosomal RNA gene, pantial sequence

Bacterium ARDIS 16S ribosomal RNA gene, partial scﬂ:ﬁ\cmx

Bacillus licheniformis strain CY-012 168 ribosomal R lﬁfl‘,‘c' partial sequence

Bacillus licheniformis strain IHBB 11006 16S ribosomal A gene, partial sequence

Bacillus sp. BAB-5495 168 ribosomal RNA genek%minl sequence

Bacillus sp. N156PBVBO07_1492r 168 ribosomal RNA gene, partial sequence

Bacillus sp. N33621VB01 21492r 16S ribosomal RNA gene, partial sequence

Bacillus licheniformis strain A1 16S ribosomal RNA gene. partial sequence

Bacillus sp. FIAT-22511 168 ribosomal RNA gene, partial sequence

acillus licheniformis partial 16S rRNA gene, strain IRQBAS2

acillus licheniformis partial 165 rRNA gene, strain IROBAS19

acillus licheniformis partial 16S rRNA&:cnc. strain IRQBAS1S

acillus sp. NCIM 2151 168 ribosomal RNA gene, partial sequence

2 Bacillus licheniformis strain KAR76 16S ribosomal RNA gene, complete sequence
Bacillus licheniformis WX-02 g

 Bacillus sp. KP138r 168 ribosomal RNA gene, partial sequence

© Bacillus sp. KP129r 16S ribosomal RNA gene, partial sequence

O Bacillus $p. KP126r 168 ribosonal RNA gene, partal sequence

9 Bacillus heheniformis strain KP120r 165 ribosomal RNA gene, partial sequence

O Bacillus $p. KPO97r 165 ribosomal RNA gene, partial sequence

@ Bacillus licheniformis train KPO93r 168 ribosomal RNA gene, partial sequence

9 Bacillus licheniformis rain KP091r 168 ribosomal RNA gene, partial sequence

O Bacillus licheniformis drain KPOSIr 168 ribosomal RNA gene, partial sequence

O Bacillus sp. KPO71r 16S rbosomal RNA gene, partial sequence

O Bacillus . KPOSTr 165 ribosonal RNA gene, partal sequence

O Bacillus licheniformis strain KPO36r 165 nbosomal RNA gene, partial sequence

gBacilIns . KP035r 165 ribosonal RNA gene, partial sequence

 Bacilus . KPUS3r 168 bosonsl RNA gene, partal sequence
O Bacils . HI5-1 168 ribosonal RNA pene, prtal seqence

o OCOOUOU

©

s

COOLOCOCOGLOUOUOLOGO
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Pseudomonas aeruginosa KF680991.1

Pseudomonas aeruginosa strain ATHAZ23 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KF680991.1] Length: 1115 Number of Matches: 1

Range 1: 86 to 1065 GenBank Graphics Mext Match Pravious Match

Score

1763 bits{1954)

Expect Identities Gaps Strand
0.0 979/980(99%) 0/980(0%) Plus/Minus
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1
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1005

121

945
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885
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525
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465
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405
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TTCTGGAGCAACCCACTCCCATGGTGTGACGEGCGGTGTGTACAAGGCCCGGGAACGTAT

teeeererrrrrrrrrrrrerererrrrrrrrrrrrrreereerrrrrrrrrrrrrrrd
TTCTGEAGCAACCCACTCCCATGETGTGACGGECGETGTGTACAAGGCCCGGGAACGTAT

TCACCGTGACATTCTGATTCACGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCA

HIII|II|IIIIIIIIIIIIII|II|IIIIII|IIIIIIHII|IIIIII|II|IIIII
TC ACGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCA

GACTGCGATCCGGACTACGATCGGTTTTATGGGATTAGCTCCACCTCGCGGCTTGGCARC

teeeeererrrrrrrrrreeerrrrerrrrrrrr e e e et e e el
GACTGCGATCCGGACTACGATCGGTTTTATGEGATTAGCTCCACCTCGCGGCTTGGCAAL

CCTTTGTACCGACCATTGTAGCACGTGTGTAGCCCTGGCCGTARGGGCCATGATGACTTG

treeerrerrrrrrrrrrrer et et et e e e e
CCTTTGTACCGACCATTGTAGCACGTGTGTAGCCCT GGCCGTAAGEGCCATGATGACTTG

ACGTCATCCCCACCT GGTTTGTCACCGECAGT CTTAGAGTGCCCACCCGAG

HII|||||||||||IIIIIII|||||||||||||IIIIIH|||||||||||||IIIII
AGAGTGCCCACCCGAG

GTGCTGGTAACTAAGGACARGEGGTTGCGCTCGTTACGGGACTTAACCCAACATCTCACGA

CEEEEETE e e e e e et et et e e e e e e e e el
CTGCTGGTAACTAAGGACARGEGTIGCGCTCGTTACGGCACTTAACCCAACATCTCACGA

CACGAGCTGACGACAGCCATGCAGCACCTGTGTCTGAGTTCCCGAAGGCACCAATCCATC

CEEEEETE e e e e e e e et e e e e e e e et el
CACGAGCTGACGACAGCCATGCAGCACCTGTGTCTGAGT TCCCGAAGGCACCARTCCATC

TCTGGARAAGTTCTCAGCATGTCAAGGCCAGGTAAGGTTCTTCGCGTTGCTTCGAATTARA

teeeerrrrrrrrrrrrreererererrrrrrrrrrrrrereeerrrrrrrr e
TCTGEARAGTTCTCAGCATGTCAAGGCCAGGTAAGGTTCTTCGCGTTGCTTCGRAATTARAR

CCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGEC

HI|I|IIIIIIIIIIIIIIII|I|I|I|II|I|IIIIIIHI|IIIIIIIIII|IIIII
TCCACT TGECGEGCCCCCGTCAATTCATTTGAGT TTTAACCTTGCGGEC

CGTACTCCCCAGGCGGTCGACTTATCGCGTTAGCTGCGCCACTAAGATCTCAAGGATCCC

teeeerrerrrrrrrrrreeerrrrerrrrrrrr e e e e et e e el
CGTACTCCCCAGGCGGTCGACTTATCGCGTTAGCTGCGCCACTARGATCTCAAGGATCCC

ARCGGCTAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCC

teeerreerrrrrrreerreerreerrrrrrrerrrrrreeerrrr e rrrrred
AACGGCTAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCC

CCACGCTTTCGCACCTCAGTGTCAGTATCAGTCCAGG CGCCTTCGCCACTG

H||I||I|II||I|IIIIIII|I||II|I||I|\IIIIIH|I|II|I||\I|IIIIII
CGCAC CAGTATCAGTCCAG GCCTTCGCCACTG

CCTTCCTATATCTACGCATTTCACCGCTACACAGGARATTCCACCACCCTCTACCGTACT

HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIHIIIIIIIII\IIIIIIII
TATATCT TTCACCGCTACACAGGARAATTCCACCACCCTCTACCGTACT

CTAGCTCAGTAGTTTTGGATGCAGTTCCCAGGTTGAGCCCGGGEGATTTCACATCCAACTT

H|IIIIII|II|IIIIIIIIII|IIIIII|II|\IIIIIHII|IIIIII\II|IIIII
CTAGCTCAGTAGTTTTGGATGCAGT TCCCAGGTTGAGCCCGGGGATTTCACATCCAACTT

GCTGAACCACCTACGCGCGECTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTTCGT

freeererrrrrrrrrrrrerrrrer et e rr e e e rrrnl
GCTGAACCACCTACGCGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTTCGT

ATTACCGCGGCTGCTGECACGAAGTTAGCCGGGGCTTATTCTGTTGGTAACGTCARACAG

frererrerrrrrrrrrreeeerrt e et Prr e e e e
ATTACCGCGGCTGCTGECACGAAGTTAGCCGGTGCTTATTCTGT TGGTAACGTCARACAG

CRAGGTATTAACTTACTGCC 980

FEEEEEEr et
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60

1006

120

946

180

886

240

826

300

766

3e0

706

420

646

480

586

540

526

600

466

660

406

720

346

780

286

840

226

S00

le6

960

106

317



“Qlel|Query_70003

2 Pseudomnas aeruginosa SJTD-1, complete genome

¥ Bacterium NV2A 16S ribosomal RNA oene, partial sequence

i Pseudomonas aeruginosa strain RS 165 ribosomal RNA gene, partial sequence
© Pseudomonas aeruginosa strain CAU342A 168 ribosomal RNA gene, partial sequence
@ Pseudomonas sp, BAB-5382 16S ribosontal RNA gene, partial sequence
Pseudomonas sp. BAB-5365 165 ribosomal RNA gene, partial sequence

© Peudomonas deruginosa sitain PBS 165 ribosomal RNA gene, partial sequence

¥ Pseudomonas aeruginosa strain GX 188 ribosomal RNA gene, partial sequence

Y Pseudomonas aeruginosa strain FX 185 ribosomal RNA pene, partial sequence

i Preudomonas aeruginosa strain PS-4 165 ribosomal RNA gene, partial sequence

' Pseudomonas aeruginosa strain 147 163 ribosomal RNA gene, partial sequence

¢ Pseudomonas aeruginosa strain ATCC 27853, complete penome

@ Pseudomonas sp. BAB-5433 165 ribosonial RNA gene, partial sequence

' Pseudomonas aeruginosa strain F9670, complete genome

i Pseudomonas aeruginosa strain X78812, mmﬁlele Letome

) Pseudomonas aeruginosa strain USDA-ARS-USMARC-41639, complete genome

' Pseudomonas aeruginosa strain W36602, complete genome

i Pseudomonas aeruginosa strain 586968, complete penome

@ Preudomonas aeruginosa Strain H27930, complete genome

i Pseudomonas aeruginosa strain W6l836, complete genome

? Psendomonas aeruginosa strain F23197, complete genome

' Pseudomonas aeruginosa strain N15-01092, complete sequence

¥ Pseudomonas aeruginosa strain M1608, complete genome

& Pseudomonas aeruginosa strain F30638, complete penome

' Pseudomonas aeruginosa strain T52373, coniplete genome

¥ Pseudomonas acruginosa strain KUN2 168 ribosomal RNA gene, partial sequence

i Pseudomonas sp, Hl 17 163 ribosomal RNA gene, partial sequence

¥ Pseudomonas aeruginosa strain N17-1, cony fete genong

¥ Psendomonas aeruginosa sirain R269 165 riﬂosnmal RNA gene, partial sequence

© Pseudomonas aeruginosa strain R873 165 ribosomal RNA pene, partial sequence

i Pseudomonas aerupinosa strain 33SKS35 168 ribosomal RNA pene, partial sequence
2 Pseudomonas sp. BAB-3624 16S ribosomal RNA gene, partial sequence

© Pseudomonas aeruginosa strain 1-M-1-1-1 168 ribosomal RNA gene, partial sequence
i Pseudomonas aeruginosa strain I-M-1-1-2 165 ribosomal RNA pene, partial sequence
 Pseudomonas aeruginosa strain 1-M-2-2-3 165 ribosomal RNA gene, partial sequence
© Pseudomonas aeruginosa strain 1-N-2-2-1 168 ribosomal RNA sene, partial sequence
9 Preudomonas aeruginosa strain G-R-5-3-1 165 ribosomal RNA gene, partial sequence
2 Pseudomonas aeruginosa strain APSP-22 168 ribosomal RNA gene, partial sequence
& Pseudomonas aeruginosa strain ASAI 02 168 ribosomal RNA gene, partial sequence
 Pseudomonas acruginosa strain PL 163 ribosomal RNA pene, partial sequence
L Pseudomonas aeruginosa strain S1645 168 ribosomal RNA pene, partial sequence

Pseudomonas aeruginosa strain PADLL 10§ ribosomal RNA peng, partal sequence
Preudomonas aeruginosa strain PAOUS 165 ribasonal RNA gene, partial sequence
Pseudomonas aeruginosa sirain PAOOS 10S ribosomal RNA pene, partial saquence
Peudomonas acrupinosa strain PAOD3 165 ribosomal RNA pene, pantial sequence
\ Pseudononas aeruginosa strain PADZ 165 ribosomal RNA geng, partal sequence
Peudomonas aeruginosa steain HIMR16 168 rbosonial RNe}lKenc, patial scqluem:c
Pseudomonas aeruginosa strain KASK 1142 168 ribosomal RNA pene, partial sequence
Pseudomonas deruginosa strin KASK 1061 168 ribosontal RNA pene, partial sequence
! Pseudomonas aeruginosa strain BBSRI 168 ribosomal RNA gene, partial sequence
Peudomonas aeruginosa DHS0I, cung)lg:tc genome :
Pueudononas aeruginosa strain R4 165 rbosonial RNA gene, partial sequence
) Pueudomonas acruginosa strain IBBPo16 16 ribasomal RNA wene, patial sequenice
Unculuared bacterium clone PLBYT 165 ribosomal RNA R%?nc, paria sqq]ucmc
Puetdomonas deruginosa strain DMBH 165 ribosomal RNA gene, partal sequence
Peudomonas aeruginosa sirain DMBA2 168 ribosonial RNA gene, partial sequence
Pseudomonas aeruginosa strain DMBAL 165 ribosomal RNA pene, partal sequence
Pseudomonas aeruginosa strain ASI 165 ribosomal RNA pene, partial sequence
Peudomonas aeruginosa 168 ribosomal RNA Fcnc, partial equence
Pseudomonas aeruginosa strain Cul310, complete genome
Peudomonas sp. DMI1 165 ribosomal RNA pene, partal sequence
Pseudomonas aeruginosa sirain DMI4 168 ribosomal RNA gene, partial sequence
Pseudomonas acrupinosa strain DMI3 168 ribosomal RNA gene, partial sequence
Pseudomonas aeruginosa strain DMI2 16S ribosontal RNA pene, partial sequence
Py¢udontonas aeruginosa strain DMIL 165 ribosonial RNA gene, partial sequence

gl 0 e e ol
Peudomonas aerupinosa strain DM2 168 ribosomal RNA gene, partial sequence
Peudomonas aeruginosa strain VA-| 34, complete genome
4 Peudomons aeruginasa strain AS36 168 ribosomal RNA sene, patial scclumoc
Peudomonas aeruginasa strain UKMP 14 165 rbosomal RNA pene, partial sequence
! Pseudomonas aeruginosa strain VKRDS 168 ribasomial RNA gene, partal sequence
 Pseudomanas acruginosa strain NMSV1 165 ribosomal RNA gene, partial sequence o i
o g henalll bRt p g

3 Thahi e Bt
b proteobacteria 11 leaves ) _

Pseudomonas aeruginosa strain HMT 7 165 ribasomal RNA pene, partial sequence

\ Puetdontonas aeruginosa strin HMT 2 168 ribasormal RNA gene, partial sequence

§!’xeudommm aeruginosa sirain FIMTS] 168 ribasomal RNA gene, partial sequence

Peudomonas aeruginosa strain B7 165 ribosonial RNA sene, partial sequence

Pseudononas aeruginosa strain A1 165 ribosomal RNA pene, partal sequence
$I’xcudommm aeruginosa strain NBAIL AFP-6 168 ribosomal &NA S0, partial sequence

Peudomonas aerupinosa strain NBAII AFP-3 168 ribosomal RNA pene, partial sequence "
¥ Pseudomonas aeruginosa strain NBAII ND-4 IART-B 165 ribosomdl RNA gene, partial sequence
 Bacterium C37 165 ribosomal RNA, partial sequence
t Pseudomonas ofitidis strain FTYM 11 168 ribosomal RNA gene, partial sequence
& Preudomonas aeruginosa sitain C37 165 ribosoncal RNA gene, partial sequence
'7 Pseudomonas aeruginosa sirain BM6 168 ribosomal RNA gene, partial sequence
;]Pseudummm aeruginosa strain ATHA23 168 ribasomal RNA gene, partial sequence
" Bacterium WUI 165 ribosomal RNA pene, partial sequence
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Agrobacterium larrymoorei

EF178437.1

Agrobacterium larrymoorei strain 2R46 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|EF178437 1] Length: 1414 Number of Matches: 1

Range 1: 398 to 1329 GenBank Graphics MNext

Score
1676 bits{1858)

Expect Identities Gaps Strand
0.0 931/932(99%) 0/932(0%) Plus/Minus

Query 1
Shject 1329
guery 61

Sbjct 1269

Query 121
Sbjct 1209
Query 181

Shject 1149
guery 241

Sbjct 1089

guery 301
Sbject 1029
Query 361
Shjct 96%
guery 421
Sbjct 908
guery 481
Sbjct B4S
Query 541

GGGTAAAACCAACTCCCATGGTGTGACGEGCGETGTGTACAAGGCCCGGGAACSTATTCA

teeeerrrrrrrrrrrrrereerrr et rr e e e e e et el
GGGTARAACCAACTCCCATGGTGTGACGEGCGETGTGTACAAGGCCCEGGAACGTATTCA

CCGCAGCATGCTGATCTGCGATTACTAGCGATTCCARACTTCATGCACTCGAGTTGCAGAG

Creeeerrrrrrrrrrre e erer e e e et e e e
CCGCAGCATGCTGATCTGCGATTACTAGCGATTCCAACTTCATGCACTCGAGTTGCAGAG

TGCAATCCGAACTGAGATGGCTTTTGGAGATTASCTCGACATCGCTGTCTCGCTGCCCAC

teererrererrrrrerrereerrer e et e et et e e
TGCAATCCGAACTGAGATGGCTTTTGGAGATTAGCT CGACATCGCTGTCTCECTECCCAC

TGTCACCACCATTGTAGCACGTGTGTAGCCCAGCCCGTAAGGGCCATGAGGACTTGACGT

teeeerrrrrrrrrrrrrereerrr et e e rrr e e e e et e el
TGTCACCACCATTGTAGCACGTGTGTAGCCCAGCCCETAAGGGCCATGAGGACTTGACGT

CATCCCCACCTTCCT TTATCACCGGCAGTC TTAGAGTGCCCAACCARATGEC

I|||||| \\IIIIIIIIIIIIIIII\\ ||||||||IIIIII||\|| EERRRRRREREREN
TCCCCACCTTCC TATCACCGGCAGTCCCCTTAGAGTGCCCAACCARATGC

TGGCAACTAAGGGCGAGGGETTGCGCTCGTTGCGEGACTTAACCCAACATCTCACGACACG

teererrererrrrrerrereerrer e et e et e e e el
TGECAACTAAGGGCGAGGETTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACE

AGCTGACGACAGCCATGCAGCACCTGTTCTAGGGCCAGCCGAACTGAAGGTCATCGTCTC

teeeerrrrrrrrrrerrereeerr et e e e e e et e el
AGCTGACGACAGCCATGCAGCACCTGTTCTAGGGCCAGCCGAACTGAAGGTCATCGTCTC

CAATGACCATACCCCGAATGTCAAGAGCTGGTAAGGTTCTGCGCGTTGCTTCGAATTARA

Crreerrrrrrrrrrere e ere e e e e et et e e
CAATGACCATACCCCGRATGTCAAGAGCTGGTARGGTTCTGCGCGTTGCTTCGAATTARR

CCACATGCTCCACCG TGCEGEGCCCCCGTCAATTCCTTTGAGTTTTAATCTTGCGAC

FErrrnd \\IIIIIIIIIIIIIIII\\ CEETEETErr et ee et el
CCACATGCTCCACCGCTTETGCGEGCCCCCGTCAATTCCTTTGAGTTTTAATCTTGCGAC

COETACTCCCCAGGCGGERAATGTTTAATGCGTTAGCTGCGCCACCGAACAGTATACTGCCCE
teererrrrerrrrrerrereerrerrrrrrr e et e e el

Query 601
Sbjct 729
guery 661
Ssbjct 669
guery 721
sbjct 609
guery 781
Sbjct 545
guery 241
Sbjct 488
guery 901
Shjct 428

ast.nchinim.nih.aov/BlastcaidinDwnl 177897477 IRATGTTTAATGCGTTAGCTGCGCCACCGAACAGTATACTGCCCG

ACGGCTAACATTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCC

treerrrrerrrrrrrererrerr et e et e e e
ACGGCTAACATTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCC

ACGCTTTCGCACCTCAGCGTCAGTAATGGACCAGTAAGCCGCCTTCGCCACTEGTGTTC

I||||||||||||||IIIIII||||||||||||||IIIIII|||\IIIII\IIIIIIIII
CGCTTTCGCACCTCAGCGTCAGTAATGGACCAGTARGCCGCCTTCGCCACTGGTGTTC

CTGCGAATATCTACGAATTTCACCTCTACACTCGCAATTCCACTTACCTCTTCCATACTC

CECEEEEr et e e e e e e e e e e e e e e e e e e e e
CTGCGRATATCTACGAATTTCACCTCTACACTCGCAATTCCACTTACCTCTTCCATACTC

AAGATACCCAGTATCARAGGCAGTTCCAGAGTTGAGCTCTGGGATTTCACCCCTGACTTA

FECEEEETE et e et e e e e e e e e e et e e e b el
BAGATACCCAGTATCARAGGCAGTTCCAGAGTTGAGCTCTGGGATTTCACCCCTGACTTA

AATATCCGCCTACGTGCGCTTTACGCCCAGTAATTCCAAACAACGCTAGCCCCCTTCGTA

teeeerrrrrrrrrrrreeeerrerrerrrrrr e rerr e e et rrrrred
AATATCCGCCTACGTGCGCTTTACGCCCAGTRAATTCCGAACARCGCTAGCCCCCTTCGTA

TTACCGCGGCTGCTGGCACGAAGTTAGCCGGG 932

teererrrrrrrrrrrreeerrrer el
TTACCGCGGCTGCTEGCACGAAGTTAGCCGGG 398
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3U|hcuhuml bacterium partial 168 (RNA Ew:.c[m:r P 2F01

robacterium Larrymoorer stram 13633

& Agrobacterium sp, MI1

9 Unculiured bacte
Rittobi

hizobium 5.
& Agrobacteriur

i ¢

168 ribosorial RNA gene, partial sequence
165 ribosomal RNA gene, partial sequence )

lone EDWOTBODG 116 168 ribosomal RNA gene, partial sequence
165 ribosonal RRA pene, partial sequence

CC-10] s

sp. IXS10 165 ribosonal R.\'f pene, partial sequence
kb Unculiured bacterium ¢lone EDWOTE006_55 1| s
oAgmbmmum sp. NI 168 ribosomal RNA gene, partial sequence

ribosomal RNA gene, pantial sequence
2 Agrobacterium sp. N10 165 ribosonial RNA gene, panial sequence

J,‘ I . proteobacteria | 4 leaves
-? — ) J,\§mbamnum Lirrymoorei strain MZ 3-ABF 165 ribosomal RNA ene, partial sequence
|‘ 2 Aprobacterium sp, NA-Z-5YM-1 165 ribosomal RNA cuc.iwli.\l sequence
neultured bacterium partial 168 1 ene, isolate BFOOO2A
% L:;wmlmrgl&.ml;hvﬂ 1168 rRNA gene, isolute BFOOOIAD0
9
9
9 Agrobacterium sp. |
l g o e,
> ‘ o 'h‘ - I,?‘pmmmu:lhﬂknm
-proteobacteria | 2 leaves

J Agrobacterium sp. ¢7 165 ribosomal RNA gene, partial sequence

vroimhm:m' 3 leaves

o @ Queny 1365 .

O Uncultured bacterium clong HIT32 163 nbasomal RNA 'ruc.r{mul:tqlmm .

Oafzmmmnumhn?nmm gene for 165 ribosonul RNA, partial sequence, strain: AF1

2 Rliizobium sp. 600[ 165 riwrmIRN,\ﬁcuc. partial sequence

O Agrobacterim sp, B1490 165 ribosomal RNA

3A.m!umiumsp.5l3|75
Aprobadleri

peng, partial sequence

65 ribosomal RNA gene, partial sequence

strain IR46 165 ribosomal RNA gene, pantial sequence
strain §1-406 168 nbosomal RNA Qizc:n:.rumnl sequence

9 Aprobaceri g
Uncultured prokaryote clone seq M-LA9_[65R 165 nbosonsal RNA pene, partial sequence
g—p_n—mdlinﬂtlﬁhm R4 165 l‘tlmnrmlRNl%: cm’,n;a"nhﬂ?: uence
@ & Asrobacterium fabrum grain B4 165 nbosomal RNA pene, partial sequence
Q Q—\’lemmwlmmm hacterinm elone RS32 16S ribowomal RNA eene martial somence
uence

o @ Agrobacterium larrymoorei strain AF3.10 165 ribosomal RNAﬁgmggmiala
hil « Uncultured badterium clone 32 1
Rhizobium sp. NCCP-524 gene for 165 ribosomal RNA, partial sequence

é: robacterium larrymoorei strain PRY 168 ribdsomal RNA gene, partial sequence

ncultured bacterium ¢lone RLSM91 168 ribosomal RNA pene, partial sequence
-proteobacteria | 2 leaves
Ha.proteobacteria | 3 leaves ) ) .
& Agrobacterium larrymoorei gene for 168 ribosomal RNA, partial sequence, strain: AF28
Uncultured bacterium clone EDWO7B003 145 168 ribosomal RNA pene, partial sequence

9 Onhminm‘sp_émm‘ 165 ribosomal RNA gene, partial sequence
: 9 Agrobacicrium wmefaciens strain BR-01 163 ribosomal RNA genc, partal soquence
O Avrobacterium tumefaciens strain SR-14 165 ribosomal RNA gene, partial sequence
Rhm;ium b A2 165 ribosomal RNA gene, partial sequence
acterium IPBL1 165 ribosonual RNA gene, parial sequence
-proteobacieria | 13 leaves

T7T1 165 ribosomal RNA pene, partial sequence
icultured bacterium clone RESML 168 ribo:
 Agrobacierium larrymoorei strain R7-597 168 ribosomal

sonul RNA gene, partial sequence
I{NA gene, partial sequence

ribosomal RNA gene, partial sequence

Agrobacterium sp. FeL02 168 ribosomal KNA pene, partial sequence
[

cteria | 2 leaves
T-proteobacteria | 3 leaves
“bacteria | 2 leaves
Uncultured bacterium clone AN30 165 ribosomal RNA pene, partial sequence
Agrobacterium sp. FSBSA 10 168 ribosomal RNA gene, partial sequence

[ Uncultured bactetium pene for |
£ Rhizabium sp. MN13 168 ribosomal RNA gene, partial sequer

0 Uncultured hacl

Unculured bacterium ¢lone SN44 168 ribosomal RNA gene, partial sequence

Unculured bacterium clone ¢2123 168 ribosomal RNA gene, partial sequence

Uncultured

W
5 Agrobacterium larrymoorei strain CES 168 ribosomal RNA gene. partial sequence

Agrobacterium larrymoorei strain Y3 168 ribosomal RNA gene, partial sequence
Agrobacterium larcymooret strain Y18 16S ribosomal RNA gene, partial sequence

 Uncultured bacterium partial 16S rRNA pene, clone P_2B03

O Unculmred bacterium clone EDWO7B003_95 168 ribosomal RNA gene, partial sequence

ribosomal RNA, partial sequence, clone: 1d74
nce
erium clone EDWO7TB003_123 165 ribosomal RNA pene, partial sequence

Agrobacterium sp. clone CK-Q13 165 ribosomal RNA gene, partial sequence
“J Uncultured bacterium clone EDWO7B003_ 149 165 ribosomal RNA pene, partial sequence
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Pantoea septica KF475883.1

Pantoea septica strain IHB B 1545 165 ribosomal RNA gene, partial sequence
Sequence ID: gb|KF475883.1] Length: 1508 Number of Matches: 1

Range 1: 68 to 975 GenBank Graphics Next

o

Score

1599 bits{1772)

Expect Identities Gaps Strand
0.0 200/908(99%) 1/908(0%) Plus/Plus

Query
Skjct
Query
Skjct
Query
Skjct
Query
Skject
Query
Skject
Query
Shjct
Query
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Query
Skjct
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Query
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Query
Sbhjct
Query
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Query
Shijct
Query
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Query

Sbhjct
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241
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ACAGAAGAGCTTGCTCTTTGGGTGGCGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACT

treererrrrrrrrrrrrrrrereeerrrrrrrrrrrrrrerrrrr e e rrrrrrr
ACAGAAGAGCTTGCTCTTTGGGTGGCGAGTGGUGGACGGGTGAGTAATGTCTGGGARACT

GCCCGATGCGAGGGGEGATARCTACTGGAAACGGTAGCTAATACCGCATAACGTCGCARGAT
trreeerrrrrrrrrrrrreereerrrerrrrrrrrrrrrer e e ettt e rrrrrd
GCCCGATGGAGGGGGATARCTACTGGAAACGGTAGCTAATACCGCATAACGTCGCARGAC

CAAAGTGGGGGACCTTCGEGCCTCACACCATCGGATGTGCCCAGATGGGATTAGCTAGTA
trreeerrrrrrrrrrrrreereerrrerrrrrrrrrrrrer e e ettt e rrrrrd
CARAAGTGGGGGACCTTCGEGCCTCACACCATCEGATGTGCCCAGATGGGATTAGCTAGTA

GGETGGGETAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCA

treererrerrrrrrrrrrereerrererrrrrrrrrrrrreer et e e rrrrnd
GETGEEETAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCR

CACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA

treererrerrrrrrrrrrereerrererrrrrrrrrrrrreer et e e rrrrnd
CACTGGAACTGAGACACGGTCCAGACTCCTACGGEAGGCAGCAGTGEGGAATATTGCACH

ATGGGCGCAAGCCTGATGCAGCCATGCCGUGTSTATGAAGARGGCCTTCGGGTT GTARRG

reeeeerrrrrrrrrreereeeeeeerrrrrrrrrrrrrrerrrr et e el
ATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGARAGGCCTTCGGGTTGTARAG

TACTTTCAGCGGGGAGGARGGCGACGCGGTTAATAMCCGCGTCGATTGACGTTACCCGCA

reeeeeerrrrrrrrrerreeeereerrrrrrr o rerrerrrrrrr e rrrrrnd
TACTTTCAGCGGGGAGGARGECGACGCGGTTAATAGCCECGTCGATTGACGTTACCCGCA

GAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGETAATACGGAGGGTGCAAGCGTTA

treererrrrrrrrrrrrrrrereeerrrrrrrrrrrrrrerrrrr e e
GAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCEGTAATACGGAGGGTGCARAGCGTTA

ATCGGAATTACTGGGECGTARAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGARATCCC

treererrrrrrrrrrrrrrrereeerrrrrrrrrrrrrrerrrrr e e e
ATCGGRATTACTGGGECETARAGCGCACGCAGGCUGGTCTGTCAAGTCGGATGTGARATCCC

CGGGCTTAACCTGGGAACTGCATTCGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGETA

treererrrrrrrrrrrrrrrereeerrrrrrrrrrrrrrerrrrr e e e
CGGGCTTAACCTGGGAACTGCATTCGARACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTA

GAATTCCAGGTGTAGCGGETGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGARGGCG

teeerrerrrrrrrrrrrreerrrrrrrrrrrrrrrrr e et e e
GAATTCCAGGTGTAGCGGTGARATGCCTAGAGATC TGEAGGAATACCGGTGGCGAAGGCE

GCCCCCTGGACAAAGACTGACGCTCAGGTGCGARAAGCGTGGEEGAGCAAACAGGATTAGAT

teeerrerrrrrrrrrrrreerrrrrrrrrrrrrrrrr e et e e
GCCCCCTGGACARAGACTGACGCTCAGGTGCGARAGCGTGEGEAGCARACAGGATTAGAT

ACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGCTETTCCCCTGAGGASTGGEC

teeerrerrrrrrrrrrrreerrrerreerrrrrrrrrreerrrerr s rrrr rrrrn
ACCCTGGTAGTCCACGCCGTARACGATGTCGACTTGGAGGCTGTTCCCTTGAGARGTGGE

TTCCGGAGCTAACGCGTTARAGTCGACCGCCTGGGGAGTACGGGCGCAAGGTTARAACTCA
teeerrerrrrrrrrrrrreerrrerrrerrrrrrrrrreer rerr e e e
TTCCGGAGCTAACGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTARAACTCA

ARTGAATTGACGGEGGGCCCGCCCAAGCGGGGGAGCATGTGETTTAATTCGATGC-ACGCG

teeerrerrrrrrrrrrrrer reererr trrrrrrrreererrrr e e e rrrn
AATGAATTGACGGGGGCCCGCACRAGCGGTGGAGCATGTGGTTTAATTCGATECARCGCG
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ﬁa Uncultured bacterium clone ned2320f06¢! 168 ribosomal RNA gene, partial sequence

3—0chulrured bacterium clone ned2313g10c1 168 ribosomal RNA gene, partial sequence

3Pam sp. FF3 partial 168 rRNA gene, strain FFS
¢ _aj Pantoca septica strain IHB B 1543 168 ribosomal RNA gene, partial sequence

|_ ’_q_q"d Pantoga septica strain BF15-3 165 ribosomal RNA pene, partial sequence
2 Pantoca stewartii strain 08BF11TN 168 ribosonal RNA pene, partial sequence

h _g_—‘imeria [4leaves

9

‘;—‘mrh | 7 leaves °
_‘Lo——\mulm%hamﬂumclmw BICHTST 16S ribosomal RNA gene, partial sequence

_é—imeulmwd bacterium clone ncd2623b0%1 168 ribosonal RNA gene, partial sequence

L_D Enterobacter sp. UIWRFO131 168 ribosomal RNA gene, partial sequence

o

B.082

0
l{ﬁwmbacm sp. NJ-1 168 rRNA gene, strain NJ-1 p
4 Panioea agglomerans drain AlGS] 168 ribosomal RNA gene, partial sequence

E —9
Q:J Pantoea septica strain CDDS § 168 ribosomal RNA gene, partial sequence

rgﬁmmhmermm bacterium MR104 168 ribosomal RNA gene, partial sequence

Q
¢__‘3Entcmhumr sp. strain B3 gene for 168 rRNA, partial sequence
3 &mbn%cr sp. XJIC-134-3RF2 16 ribosomal RNA gene, partial sequence

W& “Enerobacter sp. INBB iﬂlWMl 165 1RNA gene, strain IHBB 5017
BEmmb.lclermceae bacterium MRS& 168 ribosomal RNA gene, partial sequence
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Stenotrophomomnas rhizophila KP050794.1

Stenotrophomonas rhizophila strain HT12-MRL 168 ribosomal RNA gene, partial sequence
sequence ID: gblKP318062.1] Length: 1295 Number of Matches: 1

Range 1: 59 to 491 GenBank Graphics

Score

760 bits(842)

Expect Identities Gaps Strand
0.0 429/433(99%) 1/433(0%) Plus/Plus

Query
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Query
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Query
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Query
Shijct
Query
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Query
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Query
Shijct
Query

Shijct
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216

239

276
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396

419

456

479

GGGTGAGGAA-ACATCGTTGTCTACCTTTTCGT GGGGEATAACGTAGGGARACTTACGCT

LEEEEEEEEE TR FEEEE R e PR P e TP ET e
GGGTGAGGAATACATCGGRAATCTACCTTTTCGTGGGEEATAACGTAGGGAAACTTACGCT

AATACCGCATACGACCTTCGGGTGAAAGCAGGGGACCTTCGGGCCTTGCGCGGATAGATG

LEEEEEEEEEEE R TR R TP PP R PP P R Er e
AATACCGCATACGACCTTCGGGTGARAGCAGGGGACCTTCEGGCCTTGCGCGEATAGATG

AGCCGATGTCGGATTAGCTAGTTGGCGGGETAARGGCCCACCAAGGCGACGATCCGTAGC

LEEEEEEEEEEE R TR R TP PP R PP P R Er e
AGCCGATGTCGGATTAGCTAGTTGGCGEEGTARAGGCCCACCAAGGCGACGATCCGTAGT

TGGETCTGAGAGGATGATCAGCCACACT GGAACTGAGRACACGGTCCAGACTCCTACGGGAG

LECCCEEET R TR T e e e e e e e e e e e e e e e e e e e ey
TGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAG

GCAGCAGTGGGGARTATTGGACAATGGGCGCAAGCCTGATCCAGCCATACCGCGTGEGTG

LCECCEEET PR R T T TR e e e e e e e e et e e e e e e ey
GCAGCAGTGGGGAATATTGGACRATGGGCGCAAGCCTGATCCAGCCATACCGCGTGGRTG

AAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGT TGGGARAGAARAGCAGTCGATTAATACT

LCEEEEEET PR EE T e R e e e e e e e e e e e e e e e ey
ARGRAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGARAGARRAGCAGTCGATTAATACT

CGGETTGTTCTGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGLGG

LCCCCEEET PR PR T e R e e e e e e e e e e e e e e e ey
CGGTTGTTCTGACGGTACCCARAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGE

TAATACGRAGGGT 468

LEEEEETTTTTH
TAATACGRAGGGT 491

118

135

178

215

238

273

298

335

358

395

418

455

478
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# Stenotrophomonas sp, P I&S lihnsnmaIRNi\ gene, partial sequenc
mclmcscnnxnm 44 165 ribosomal RNA pene, partial sequence
2 Stenotrophomonas sp. pmul |6smr\a gene, isolate BA-91-09

iophi

9 Stenotrophonsonas rhizophila partial 168 (RNA gene, isolate PIF7
4 Stenotrophomonas sp. DS-8PS-13 168 ribosomal RNA gene, partial squence
9 Stenotrophomonas sp, DS-8PS-10 168 ribosonual RNA gene, partial sequence
2 Stenotrophomonas sp, DS-TPS-8 168 ribosomal RNA gene, partial sequence
3 Stenotrophomonas sp, DS-5PS- 10 168 ribosomal RNA gene, partial sequence
 Stenotrophomonas sp, DS-5PS-9 168 ribosomal RNA pene, partial sequence
4 Stenotrophomenas sp. DS-5PS-6 165 ribosomal RNA gene, partial sequence
# Stenotrophomonas sp. DS-3PS-12 165 ribosomal RNA gene, partial sequence
< Stenotrophomonas rhizophila strain P8 168 ribosomal RNA gene, partial sequence
4 Stenotrophomonas sp. KC4-MRL 165 ribosonual RNA gene, partial sequence
4 Stenotrophomonas sp. 327 168 ribasomal RNA gene, partial sequence
2 &motmphamomssp DF‘JSD 165 rbasmml RNA pene, partial sequence
CC-551 RNA gene, pantial sequence
a IID:' 329 i RNA gene, pantial sequence
9 Unculured bacterium clone 4I1L10H 168 ribosomal RNA gene, partial sequence
“ Uncultured bacterium clone 411,29 168 ribosomal RNA gene, partial sequence
3 LVo-amp_7-5 RNA gene, partial sequence
< Stenotrophomenas sp. REp-tet_144 165 nbosomal RNA gene, partial sequence
3 Stenotrophonsonas thizophila partial 165 (RNA pene. strain GLS
¥ Stenotrophomonas thizophila strain CB-281442 165 ribosomal RN A pene. partial sequence
“ Stenotrophomonas sp. SOZ2-4071 168 ribosomal RNA gene, pantial sequence
+ Stenotrophomonas sp. SOZ1-7104 168 ribosomal RNA gene, partial scquence
3 Uncultured Stenotrophomonas sp. clone CTL-92 165 ribosomal RNA gene, partial sequence
9 Stenotrophomonas rhizophila strain Bacteria_188 165 ribosomal RNA gene, partial sequence
“ Stenotrophomonas thizophila strain Bacteria_I87 168 ribosomal RNA gene, partial sequence
9 Stenotrophomonas rhizophila strin Bacteria_172 168 ribosomal RNA gene, partial sequence
3 Stenotrophomonas sp, $169-T11-5 partial 165 TRNA gene, isolate S169-111-5
2 Stenotrophomonas rhizophila strain AB11 165 ribosomal RNA gene, partial sequence
4 Stenotrophomonas sp. BSw21910 165 ribosomal RNA gene, partial sequence
7 Stenotrophomonas sp. DF1TTA. 168 ribosomal RNA gene, partial sequence
2 Stenotrophomonas sp. GCDPL0_IIT 163 ribosomal RNA gene, partial sequence
3 Stenotrophomonas rhizophila strain KCY 168 ribosomal RNA gene, partial sequence
9 Stenotrophomonas sp. PDD-32b-30 165 ribosomal RNA gene, partial sequence
3 Stenotrophomonas maltophilia sirain SGb417 165 ribosomal RNA pene, partial sequence
2 Stenotrophomonas maltophilia sirain SGb3I1 165 ribosomal RNA gene, partial sequence
3 Stenotrophomonas rhizophila strain PCA_13 16S ribosomal RNA gene, partial sequence
9 Stenotrophomonas maltophilia gene for 165 RNA, partial sequence, strain: MUJ
iun:ulune\l bacterium clone N-52 165 ribosomal RNA gene, partial sequence
“ Stenotrophomonas sp. S2ID3(2011) 165 ribosomal RNA gene, partial sequence
 Stenotrophomonas sp. partial 168 RNA genc, isolate BA-145
3 Stenotrophomonas sp. partial 168 rRNA ger ate BA-146
9 Stenotrophonwonas maltophilia strain D46 Z-22-2 168 ribosomal RNA gene, partial sequence
4 Stenotrophomonas sp. Dral$ 168 ribosomal RNA gene, partial sequence
“ Stenotrophomenas sp. Dra20 168 ribosomal RNA gene. partial sequence

ISt P sp. Dra23 16 rib 1 RNA gene, partial sequence
? P sp. Gral$5 16S riby I RNA gene, partial sequence
@ i sp. Ala32 16S rib RNA gene, partial sequence
Y sp. Aba9 16S ri RNA gene, partial sequence

J&cmxrqvhomus (p Es35 168 ribosomal RNA gene, partial sequence
 Stenotrophomonas sp. Awal 168 ribosomal RNA gene, partial sequence
9 Stenotrophomonas sp. Awa9 168 ribosomal RNA gene, partial sequence
4 Stenotrophomonas sp. Awal4 16S ribosomal RNA gene, partial sequence
JSlcmlmphommus rhizophila strain LK23 16S ribosomal RNA gene, partial sequence
hila strain LY 10 16S i RNA gene, partial sequence
JScnolm?mmus rhizophila strain PNS 168 ribosomal RNA gene, partial sequence
9 Stenotrophomonas rhizophila strain SK 16 16S ribosomal RNA gene, partial sequence
4 Stenotrophomonas rhizophila strain SN1 16S ribosomal RNA gene, partial sequence
9 Bacterium amp-w-7 16S ribosomal RNA gene, partial sequence
3S|mmphommns rhizophila partial 16S rRNA  gene, m\l-u u10
St strain P-21 168 ril RNA gene, pantial sequence
“ Stenotrophomonas rhizophila partial 16S rRNA gene, strain S8
7 Stenotrophomonas sp. partial 16S rRNA gene, isolate BDI7-E03
¥ Stenotrophomonas rhizophila partial 16S rRNA gene, isolate BD17-E04
¢ Xanthomonadaceae bacterium BvORR135 gene for 16S rRNA, partial sequence
oS sp. M 16Sri RNA gene, partial sequence
4 Stenotrophomonas sp. PA21Nov 168 ribosomal RNA gene, partial sequence
9 Stenotrophomonas sp. PA59Nov 168 ribosomal RNA gene, partial sequence
7 Stenotrophomonas sp. PAS3Nov 168 ribosomal RNA gene, partial sequence
7 Stenotrophomonas sp. PA67Nov 16S ribosomal RNA gene, partial sequence
 Stenotrophomonas rhizophila strain DSM 14405 genome
¥ Stenotrophomonas rhizophila strain FS16-1 16S ribosomal RNA gene, partial sequence
9 Stenotrophomonas maltophilia strain FGS4-1 168 ribosomal RNA gene, partial sequence
7 Stenotrophomonas rhizophila sirain DKBI 165 nhoscmnl RNA gene, partial sequence
strain e-pl0 16S I RNA gene, complete sequence
9 hy sp. G1_6 16S riby | RNA gene, partial sequence
¥ Stenotrophomonas sp, Y4 _ ZXS 6 16S ribosomal RNA gene, partial sequence
4 Stenotrophomonas sp. Y4~307_1 168 ribosomal RNA gene, partial sequence
¥ Stenotrophomonas sp. Y4 509 1 168 ribosomal RNA gene, partial sequence
Stenotrophomonas sp. Y4_622_1 16S ribosomal RNA gene, partial sequence
7 Stenotrophomonas sp. Y4_ 51_3 16S ribosomal RNA gene, partial sequence
¥ Stenotrophomonas sp. Y4_253_2 16S ribosomal RNA gene, partial sequence
7 Stenotrophomonas sp. Y4_253_3 16S ribosomal RNA gene, partial sequence
a&em(mphammm sp. BI3BI4P 165 nhowmal RNA gene, partial sequence
ila strain BGY 16S ri RNA gene, pantial sequence
‘Slemlmphomoms sp. PolsS partial 16S rRNA gene, isolate Peds5
9 Paenibacillus sp. Peds 10 partial 165 rRNA gene, isolate Peds10
# Stenotrophomonas rhizophila strain DWCoil_2B 168 ribosomal RNA gene, partial sequence
2 Stenotrophomonas sp. NCCP-649 gene for 16S ribosomal RNA, partial sequence
9 Proteus sp. NCCP-655 gene for 168 ribosomal RNA, partial sequence
&cmtrq)homus sp. 418P4B 16S nbosonnl RNA gene, partial sequence
sp. 439P1B 168 ril RNA gene, partial sequence
3“ sp. 460P5B 16S ri RNA gene, partial sequence
3anumcmﬂﬂ 168 ribosomal RNA gene, partial sequence
“&mmphommus rhizophila strain HT 12-MRL 16S ribosomal RNA gene. partial sequence
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Citrobacter freundii CP007557

Citrobactar freundii CFNIH1, complete genome
Sequence 1D: gb|CPO07557 1] Length: 5099034 Number of Matches: 1

Range 1: 5039222 to 5039628 GenBank Graohics

Score

477 bits(528)

Expect Identities Gaps Strand
fe-131 353/408(87%) 3/408(0%) Plus/Plus

Features: hypothetical orotein
phospho-2-dehydro-3-deoxyheptonate aldolase

Query
Sbjct
Query
Shict
Query
Shict
Query
Shict
Query
Shict
Query
Shjct
Query

Shict

1

5038222

61

5038282

121

5038342

179

5038401

239

5038461

299

5038521

339

5038581

TTTTTGCATGATGGTGATCCTGTTTAGCTCGTTTGCGATAGT TGATCCT CAGCGAGGAGG

CEEEEEEEEEEEREEEEEEE R P EE R P EEE TP E PP
TTTTTGCATGATGRTGATCCTGTTTAGCTCGTTTGCGATAGTTGATCCTCAGCGAGGAGE

ARATAACGATACCATAACAGGTAAAGATTTCAATCCACAATCCGTAAATTTTAATTTACA

CEEEREEEE EE PEEEEER PP PR e e e e PEEEE e TR
AARTAACGATATCACAACAGGTAAAGATTTCAATCCATAATCCGTAARATTTAATTTACA

CAGTGTTATTTTAAGGCAAAAATAGCCCTT-ATAAATGTACACTTAAATTTACACCA-CG

I e A L R L I AN AN
TCGAGCTATTA-ATCACTARATARGECCTACATGAGTGTATAGT TARATTTACACAATCC

AATTTTCAGATCCGCTATGCTTaaaaa2aCARGGGAGCACAGGCAATGAAGCAACTCATC

L EEEEEEE PEEEEEEEE P FEEEEEEe e PR T Eer
TGATATCAGATCCACTATGCTTAAARAAACGCGGGAGCACAGACAATGAAGCAACTCATC

AGCATCTTATTTCTATTCCTTCTTAGCGGATGTCAGATAGATCCCTACACCCATGCCCCT

R N e RN R AR R AR AR A A R
AGCACCTTATTAATACTACTTCTTAGCGGATGTCAGATAGACCCCTATACTCACGCCCCT

ACCTGGACTGGTACCGACTGGTATGACGCCGGGATACAAGATGCCATTTCGGGCTATGEC

CEEEEEEEEEE TEEEREEEEE e e PEEEE TEEE FREEEEEE T FEEEEET
ACCTGGACTGGCACCGACTGETACCATGCCEGCATACGCCATGCCATTTCAGGCTATGG

GTTARAGATAATGARACTCTTGCCGACRACTTCAATGATCCCGRAGIC 406

CEEEEEEEEEEEEEE FEEEER T T FEEEEEEEE TEE T
GITARAGATAATGAAATTCTTGCCGACAATTACAATGATCCAGAAGTC 5039628

60

5039281

120

5039341

178

5039400

238

5039460

298

5039520

358

5039580

325



ia | 2 leaves

2 Citrobacter freundii CFNIHI, complete genome

003 l
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Pseudomonas frederiksbergensis EU373369.1

Pseudomonas frederikshergensis strain PR18 16S ribosomal RNA gene, partial sequence
Sequence ID: gb|KJA70030.1| Length: 1449 Number of Matches: 1

Range 1: 832 to 1350 GenBank Graphics

Score

919 bits(1018)

Expect Identities Gaps Strand
0.0 515/519(99%) 0/519(0%) Plus/Minus

Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query

Shjct

B

1350

1290

126

1230

186

1050

366

590

4246

530

486

870

GTGTGTAAAATGCGCGGGAACGTATTCACCGCGRACATTCTGATTCGCGATTACTAGCGAT

CECEEEE T 0 PEEEEEEEEE PP e e e e
GTGTGTACAAGGCCCGGGAACGTATTCACCGCGACATTCTGATTCGCGATTACTAGCGAT

TCCGACTTCACGCAGTCGAGTTGCAGACT GCGATCCGGACTACGATCGGTTTTATGGGAT

CECEEREEEE PR eeE e e e e e e e e e e e e e Terer
TCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGEACTACGATCGGT TTTCTGGEAT

TAGCTCCACCTCGCGGCTTGGCAACCCTCTGTACCGACCATTGTAGCACGTGTGTAGCCC

RN AR RN NN RN R NN R RN NN AR RN NRRRARRR AR
TAGCTCCACCTCGCGGCTTGGCAACCCTCTGTACCGACCATTGTAGCACGTGTGTAGCCE

AGGCCGTAAGGGCCATGATGACTTGACGT CATCCCCACCTTCCTCCGGTTTGTCACCGGT

NN RN RN N RN RN AR RN NN RN RN N RRRARRR AR
AGGCCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGE

AGTCTCCTTAGAGTGCCCACCATTACGTGCTGETARCTAAGGACAAGGGTTGCGCTCGTT

NN RN RN RN R NN R RN NN RN RN NRRRARRR AR
AGTCTCCTTAGAGTGCCCACCATTACGTGCTGGTAACTAAGGACAAGGGTTGCGCTCGTT

ACGGGACTTAACCCARCATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTCTC

RN RN RN NN RN R NN R RN NN AR R NN RRRARRR AR
ACGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGICTC

AATGTTCCCGAAGGCACCAATCCATCTCT GGRARGTTCATTGGATGT CAAGGCCTGGTAA

LECCCPEETTTTEEPCCEEEEEE PP E e e e r iy |
AATGTTCCCGAAGGCACCAATCCATCTCTGGAARGTTCATTGGATGTCAAGGCCTGGTAR

GGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCTTGTGCGGECCCCCGTCA

CECELPTEEEETEECE R R e e e e e e e e e e e e e e e e e e e eeree |
GGTTCTTCGCGTTGCTTCGAATTARACCACATGCTCCACCGCTTGTGCGEGCCCCCGTCA

ATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCCAG 524

RN RN AR RN NN RN R NARRRRAN RN
ATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCCAG 832

65

1291

125

1231

185

1171

245

1111

303

1051

363

991

425

931

485

871
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Oki[Query_233167
¥ Peudomonas sp. HNRI3 168 ribosomal RNA gene, partial sequence

3 3 @ Pseudomonas vancouverensis strain BD4 168 ribosomal RNA gene, partial sequence
k  Uncultured bacterium clone B12 168 ribosomal RNA gene, partial sequence

b g proteobacteria | 4 leaves

¥ ¥ Pseudomonas putida strain DNRS(4 165 ribosomal RNA gene, partial sequence

9 Pseudomonas sp, s 1p23 168 ribosomal RNA gene, partial sequence

2 Pseudomonas sp. s2p12 168 ribosomal RNA gene, partial sequence

2 Pseudomonas sp. s2p21 165 ribosomal RNA gene, partial sequence

¥ Pseudomonas sp. s2p23 16 ribosomal RNA gene, partial sequence

¥ Pseudomonas sp. s3p21 165 ribosomal RNA gene, partial sequence

9 Pseudomonas sp. s4p22 16 ribosomal RNA gene, partial sequence

Pseudomonas sp. BSP27 168 ribosomal RNA gene, partial sequence

7 Pseudomonas sp. PT19 168 ribosomal RNA gene, partial sequence

7 Pseudomonas sp. SCAUK0301 168 ribosomal RNA gene, partial sequence

9 Pseudomonas sp. Gwa3-10 165 ribosomal RNA gene, partial sequence

S Pieudomonas . P32(2013) 165 ribosomal RNA gene, patial sequence

¥ Pseudomonas sp. QW11 168 ribosomal RNA gene, partial sequence

¥ Uncultured Pseudomonas sp. clone CD36 168 ribosomal RNA gene, partial sequence

¥ Pseudomonas chlororaphis partial 165 rRNA gene, isolate ToZa7

© Uncultured Pscudomonas sp. clone BIPS22-c01 168 ribosomal RNA gene, partial sequence

9 Pseudomonas cedrina strain LCQ-S 168 ribosomal RNA gene, partial sequence

¥ Peudomonas sp. RA-20 168 ribosomal RNA gene, partial sequence

7 Pseudomonas sp. S10114 165 ribosomal RNA gene, partial sequence

9 Pseudomonas sp. SB442 16S ribosomal RNA gene, partial sequence

2 Pseudomonas sp. XBBSA2 168 ribosomal RNA gene, partial sequence

 Pseudomonas extremorientalis strain EB-171 16 ribosomal RNA gene, partial sequence

¥ Pseudomonas vancouverensis strain Amp46 16 ribosomal RNA gene, partial sequence

¥ Pseudomonas extremorientalis strain NSPmBx02 168 ribosomal RNA gene, partial sequence

¥ Pseudomonas extremorientalis strain NSPIBX02 165 ribosomal RNA gene, partial sequence
 Pseudomonas sp. P2-1 168 ribosomal RNA gene, partial sequence

¥ Pseudomonas chlororaphis strain 7.3B 168 ribosomal RNA gene, partial sequence

7 Pseudomonas sp. C34 168 ribosomal RNA gene, partial sequence

9 Endophytic bacterium 10 168 ribosomal RNA gene, partial sequence

2 Uncultured Pseudomonas sp, clone INXCAETO2BYJJ0 16S ribosomal RNA gene, partial sequence
¥ Uncultured Pseudomonas sp. clone IE34LQEOSGD48X 16 ribosomal RNA gene, partial sequence
? Uncultured Pseudomonas sp. clone IE34LQECEFHOG 168 ribosomal RNA gene, partial sequence
¥ Uncultured Pseudomonas sp. clone IE34LQEOTIAZGI 16S ribosomal RNA gene, partial sequence
9 Uncultured Pseudomonas sp. clone IE34LQEOTIDF3Y 16S ribosomal RNA gene, partial sequence
2 Uncultured Pseudomonas sp. clone IE34LQEOTIKPDF 16S ribosomal RNA gene, partial sequence
¥ Uncultured Pseudomonas sp. clone IE34LQEOSITYDU 168 ribosomal RNA gene, partial sequence
? Uncultured bacterium clone LY62 168 ribosomal RNA gene, partial sequence

9 Uncultured bacterium clone HZ37 168 ribosomal RNA gene, partial sequence

2 Pseudomonas sp. QIX-1 168 ribosomal RNA gene, partial sequence

¥ Peudomonas sp. ADIS7 168 ribosomal RNA gene, partial sequence

»Peud snin BG_D 165 ribosomal RNA gene, parial sequence

¥ Pseudomonas umsongensis strain PVRO2 16 ribosomal RNA gene, partial sequence

2 Pseudomonas azotoformans strain Snl6 168 ribosomal RNA gene, partial sequence

2 Pseudomonas azotoformans strain $n22 168 ribosomal RNA gene, partial sequence

¥ seudomonas azotoformans strain Sn47 165 ribosomal RNA gene, partial sequence

%Pscudomomu sp. DR 1-03 168 ribosomal RNA gene, partial sequence

Pseudomonas sp. GR 7-06 168 ribosomal RNA gene, partial sequence
Pseudomonas sp. NR 6-08 168 ribosomal RNA gene, partial sequence
TPsu.ldnmulm sp. UT 3-02 168 ribosomal RNA gene, partial sequence
Uncultured Pseudomonas sp. clone RHDTWG 191 168 ribosomal RNA gene, partial sequence
Uncultured Pseudomonas sp. clone RHDTWG205 168 ribosomal RNA gene, partial sequence
Uncultured Pseudomonas sp. clone RHDTWG209 168 ribosomal RNA gene, partial sequence
Uncultured Pseudomonas sp. clone RHDTWG214 168 ribosomal RNA gene, partial sequence
Pseudomonas sp. COB-2P 168 ribosomal RNA gene, partial sequence
Rhodococcus sp, COB-3P 168 ribosomal RNA gene, partial sequence
Pseudomonas marginalis strain CTE722-C 16S ribosomal RNA gene, partial sequence
Pseudomonas sp. ACP_01 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq M-R15_165R 165 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-R17_I16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryoie clone seq_M-R43_165R 168 ribosomal RNA gene, pantial sequence

Uncultured prokaryote clone seq_M-R48_I6SR 165 ribosomal RNA gene, partial sequence

Unculured prokaryote clone seqM-R49_165R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S13_16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq M-S15_165R 165 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S19_165R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S22_165R 16S ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S25_165R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq M-529_165R 165 ribosomal RNA gene, partial sequence

Unculured prokaryote clone seq_M-53_168R 165 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S30_16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq M-S31_165R 165 ribosomal RNA gene, partial sequence

Uncultured prokaryoie clone seq_M-S35_165R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S37_165R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-S47_165R 16S ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq M-85_168R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_M-556_165R 168 ribosomal RNA gene, partial sequence

Unculured prokaryote clone seq_M-59_165R 165 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_T-R16_16SR 16S ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_T-R29_I16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_T-R34_16SR 165 ribosomal RNA gene, partial sequence

Uncultured prokaryole clone seq_T-R47_16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_T-543_165R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryole clone seq_T-S46_16SR 168 ribosomal RNA gene, partial sequence

Uncultred prokaryote clone seq_T-59_16SR 16S ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_C04_Z1224 Z014717a_W-X2_I65R 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_C05_Z1224_Z014718a_W-X3_16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_C06_Z1224_Z014719a_W-X6_I6SR 168 ribosomal RNA gene, partial sequence
EUm:ulrured prokaryoie clone seq_HO8_Z118570 Z079335a_W-X1_16SR 168 ribosomal RNA gene, partial sequence

Uncultured prokaryote clone seq_H09_Z118570_Z079336a_W-X9_165R 16S ribosomal RNA gene, partial sequence

2-proteobacteria | 4 leaves
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