




























































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE c (continuation)

39.500: P vy % 36°C: P Y %
Mean diameter: (W19) (320) (M21) (F22)
20 M22
Mo 21
Two days l.3cm 1.5cm 1+15 1.5cm 1.9cm 1+26
incubation
Three days 2.2cm 2.7cm 1«22 2.6cm 3.3cm 1.26
incubation
Four days 3.3cm L.1cm 1.24 3.8cm L,7cm 1.23
incubation
Five dayS LI-.BCm 5.Ltcm 1 025 h.?cm 6.2011’1 1 031
incubation
Six days 5.1cm 6.3cm 1.23 5.6cm 7.4cm 1432
incubation
Seven days 5.8cm 7.4cm 127 6.6cm 8.2cm 124
incubation :

y = colonies of (from) yellow sectors produced by P: at respectively 42°c, 39.5°C anad 3600, two
colonies from each of eight different y sectors.

*ale



Mean diameter:

Two days
incubation

Three days
incubation

Four days
incubation

Five days
incubation

Six days
incubation

Seven days
incubation

y* ad bvi =

28°C: P
(M23)

.8cm
1.8cm
2,8cm
3.7cm
L.5cm

5.3cm

TABLE c¢ (continuation)
+
y* ad bi Z__EE_EE
£ P
(T2k) A
Tek
23
1 .4cm 175
2,9cm 1 .61
L .Ocm 1.42
5.201!1 1 QL‘»O
6.3cm 1.40
7.5cm 1 il

colonies of (from) y*© ad bi sectors produced by P:

at respectively 4,2° and 28°C,

two colonies from each of eight different y© ad bi sectors.,

°9le



TABLE d

+ 5 +
39.5%:  Q y* ad bi Z_id_bl. 36%: q y* ad bi Z_i?_PE
Mean diameter:  (M25) (M26) (127) (1128)

Two days 1.5cm 1.7cm 1.13 1.7cm 2.0cm 117
incubation
Three days 2.5cm 2.9cm 1416 2.,7cm 3.4em 1.25
incubation
Four days 3.5¢cm L.2cm 1.20 3+8cm L .8cm 1.26
incubation
Five days L. 4em 5.5cm 1.25 L ,6cm 6.2cm 1.34L
incubation
Six days 5.2cm 6.3cm 124 5.7cm 7.5cm 1..31
incubation
Seven days 5.8cm 7+3cm 1.25 6.5cm 8.2cm 1.26
incubation
Q@ = colonies of (from) the I duplication strain, Q: sixteen colonies at each temperature.

yt ad bi = colonies of (from) y* ad bi sectors produced by Q:

from each of eight different y+ ad bi sectors,

at each temperature, two colonies

*Ll2



Appendix B
A Rg // MSE diploid was synthesized from Rg and lSE.
Such a Rg // MSE diploid was then haploidized and a portion of
the resulting normal haploid segregants were tested for various
requirements. Results from the tests are included in Table e,
The overall data in Table e indicates that linkage groups I,

I, 111, V4, VI, VII, and VIII have not been overtly affected

while in a Rg // MSE diploid or during its formation. No

data 1is available to allow one to determine whether or not

linkage IV has been overtly affected in such a diploid.



TABLE e
Segregations from the diploid: Rg // M.S.E.
Yellow, green, and white normal haploid segregants were obtained: the number of yellow segregants
was roughly equal to the number of green segregants while the number of white segregants was roughly

equal to the total number of yellow and green segregants.

Chromosome X ITI v V and VII VIand III VIII
allele bit bi gal+ gal fact fac nic* nic st s ribo” y ribo
Colour:
green 0 8 5 3 3 4 2 6 1 7 0 8
yellow 8 0 5 5 b b 1 7 0 8 0 8
white 6 8 7 7 8 6 3 11 4L 10 0 14

*No ribo* segregants are expected inasmuch as all segregants carrying the III duplication would
be ribo .

*6L2
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Appendix C
Experiments were undertaken in order to briefly study the
haploid segregants derived from diploids produced as a result of a
synthesis between Rg and P, a I duplication strain. Strain P had
the following genetic relationships:
I prol pabal y ad20t bi1* ,/ 1I-1T1 y* ad20 bi1

A Rg // P diploid was synthesized from Rg and P by way of the
first of three Rg + P heterokaryons successively made, This
Rg // P diploid (I) was haploidized and as a result, green and
yellow haploid sectors were produced; general inspection revealed
that the green and yellow haploid segregants were produced in
approximately equal numbers. This clearly showed that linkage
group I was not overtly affected while in this Rg // P diploid
or during its formation.

By way of a second heterokaryon (II) a second Rg // P
diploid (II) was synthesized from Rg and P and in turn
haploidized, with the result that approximately equal numbers of
green and yellow haploid sectors or segregants were produced.
Thirty-one haploid sectors were tested for various requirements.
The results are given in Table f. It is clear that linkage
groups I, III, and V have not been overtly affected while in this
Rg // P diploid or during its formation.

By way of a third heterokaryon a third Rg // P diploid (III)
was synthesized from Rg and P and ih turn haploidized with the
result that approximately equal numbers of green and yellow haploid
sectors were obtained. Some of theée were also tested for various
requirements; the results are given in Table g. The results
from this haploidization again indicate that linkage groups I,

III, and V have not been overtly affected while in a Rg // P
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diploid or during its formation. Regarding Table g, the
distribution of the pyro phenotype and the EX£2+ phenotype among
the tested yellow haploid segregantsfits a 1:1 ratio at P > .05.
No such distribution is found among the tested green haploids:
these green haploids were all pyrodoxin-requiring. This would

indicate that pyro12 is in linkage with y' and pabab® in Rg, and

thereby on linkage group I. Experiments in part IV confirm the

existance of pyrol12 on linkage group I.



TABLE ¢
Segregations from the diploid Rg // P (II)

Chromosome I IIT v
allele paba paba’ s st nie nie*
Colour:
green 0 19 11 8 11 8
yellow 12 0 5 T 7 5

TABLE g
Segregations from the diploid Rg // P (III)

Chromosome I I and IV III v

allele paba paba+ pyro pyro+ s st nic nic*
Colour:

green 0 19 19 0 8 11 7 12

yellow 22 0 14 8 9 13 10 12

The fact that the ratio of pyro to pyro+ haploid segregants fits a 3:1 ratio at P > .05 would
indicate that Rg carries both pyroly and pyroi2.

*ege
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Appendix D
From each of 15 class ye sectors produced (indirectly)
by RP81 (P.138, Fig. 3), one colony was derived and incubated
for a period of nine days. It was observed that each 6f
the resulting 15 yellow colonies had produced improved

sectors.



e e
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Appendix B

An extremely large portion (almost all) of the fz sectors
produced by a group of RP81 colonies (P.138, Fig.3) did not
give rise to yellow sectors. From each of 16 fz sectors
included in that portion, inoculations were made on the centres
of 16 CM plates, with the result that each of 16 CM plates had
one inoculum at its centre. The plates were then placed in
36%C for a period of nine days.

Inocula from the fz sectors gave rise to 16 colonies having
an olive-green parental region which was fuzzy. It was noted
that comparatively smooth, grass-green sectors (class h sectors)
emerged from the parental region and that many of these grass-—
green sectors had in turn produced the only yellow sectors
present, indicating that deletions including the !f allele
eventually followed a series of deletions from the III
duplication; this series began with the formation of the fz
sectors and ended in the formation of the class h sectors
which emerged from the colonial cultures derived from the fz

sectors,
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SUMMARY

Environmental and Genetic Factors Affecting Instability
at Mitosis in Aspergillus nidulans

Previous work has éhown that strains of Aspergillus nidulans

with a chromosome segment in duplicate (one in normal position,
one translocated to another chromosome) are unstable., Deletions
occur from either duplicate segment. The present work has shown
that most deletions occur from the translocated duplicate segment.
Furthermore, it has been found that the overall frequency of
deletions from a duplication is dependent upon the temperature of
growth, The overall frequency of deletions from a chrombsome ITI
duplication is greatly enhanced by low temperatures, while the
overalI'frequency of deletions from a chromosome I duplication is
markedly enhanced by high temperatures. A temperature of 39.500
appears to enhance the overall frequency of deletions from the I
duplication to the greatest extent.

When the I duplication and the III duplication are‘together in
a haploid, deletions from the intact III duplication generally
precede deletions from particular sections of the I duplication,
Furthermore, the III duplication can enhance to some (but not
major) extent the frequency of deletions from the I duplication,
After the III duplication becomes reduced in size as a result of
the loss of chromosomal material from the translocated duplicate III
segment, such a reduced III duplication can greatly enhance the
frequency of deletions from the f duplication. In other words, a
III duplication of reduced size can promote far more deletions from
the I duplication than can the intact III duplication. The major
increase in the deletional instability of the I duplication as
promoted by the reducéd'III duplication is confined to the
translocated duplicate I segment. The reduced III duplication can

induce deletions from a section of the translocated duplicate I
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segment in accord with a temporal programme, Furthermore, a
particular region of the I duplication is far more under the
mutagenic influence of the reduced III duplication than another
region.

This and other information shows that a chromosomal
imbalance either in the form of a duplication in a haploid or a
triplication in a diploid can cause mutations or deletions within
chromosomal regions not linked to the chromosomal imbalance in
question. In effect, a chromosomal imbalance can promote
deletions or mutations outside itself.,

Comparisons with other cases of instability are made and a
common underlying connection is proposed. A manner in which

instability may be related to development is also proposed.
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