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The analysis of the human Hsp70s phylogenetic tFegufe8) reveals key evolutional
relationships between the human paralogs. There are five closely related cytoplasmic
Hsp70 Figure8 red), as well as mitochondrial HspA<dure8 orange) and ER HspA5
(Figure8 Green) are significantly more distant from this first group but also from each
other. Surprisingly, there are fouFiQure8 black) Hsp70s which are distantly related to

all other human Hsp70s.
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human nucleotide exchange factors (NEFs) Grp170 and other Hsp1i0s > Wihege 0
proteins have an NBD that are similar to other Hsp70s, but their SBD is significantly
larger than in the classical Hsp70sp n Z p.plEexvestingly, the proteins play an
important but distinct role in the chaperone cycle (allosteric cycle and role of NEFs
discussed in chapter 1.2.2), where they serve to remove bound ADP from other Hsp70s

to allow the fresh binding of ATP. ItisposSibl i KI i (0 KO&EAaRAOEf day 2 ¢
similar to NEFs in this regard.
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¥ S I i BEaNdBtaildf Hsp70sorganism, urprot codeand sub-cellularlocationcan be
found inchapter9.10 in table 10.
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Non-Classical Hsp70
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. Hspal2a
. Hspal2b
. Hspal3

Hspal4
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ER Cytoplasmic IMitI Non-classical
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A = HspAS5 B =HspAlA C= HspAlB D =HspAlL E= HspA2 F = HspA8 G = HspA6
H =HspA9 | = HspA12A J = HspAl2B K=HspAl3 L=HspAld M = HspA7
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were compared to Hsp70 within the same organisms similam&thod used for the

human Hsp70s (as described in chapter 2.1). As discussed above, any sequence of less

than 40 %A RSy GAGe (2 20GKSNJ | aLJr aGf  ASNB | © 2 v & AVARS NIBKF
removedfrom any future analysis (Figure 12). In all analysed organisms, the high level

of conservation was observed between Hsp70s located in the same subcellular location

(Figure 12)The majority of the nostlassical Hsp70s are located within the cytoplasm

except forSaccharomyces cerevisiadS1 andrabidopsis thalian&lsp7017 which are

both ER locatedrull detail of Hsp70s0rganism uniprot codeand sub-cellularlocation

can be found irchapter9.10 in table 10.



Caenorhabditis elegans

Cyt ER | Mit
A B [C D
A
B
C
D
A=Hsp701 C=Hsp704
B-=Hsp703 D=Hsp706

Saccharomyces cerevisiae

Mit | Cyt | ER]

| o 7| m| ol O @] >

J
K
L
A=55B1 E =SSAl | = KAR2
B =S5B2 F = SSA2 J=SSE1
C =5sQ1 G =SSA3 K=LHS1
D =55C1 H =55A4 L=Hsp708
Dictyostelium discoideum
ER ] Mit] Cyt
A
A
B
C
D
E
F
G
A=BiP1 D =HS7C1 G =Hs7C4
B =BiP 2 E = HSC7C2
C = Hsp70M F = Hsc7C3
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Drosophila melanogaster

Cyt | Er | Mit

Tl o] 7| M| gl O =] =

A = Heat shock 70 kDa protein cognate 1
B = Heat shock 70 kDa protein cognate 2

C = Major heat shock 70 kDa protein Aa

D = Major heat shock 70 kDa protein Ba
E = Major heat shock 70 kDa protein Bbb

F = Heat shock 70 kDa protein cognate 4

Arabidopsis thaliana

|Ch| | mit | Non

A
B
C
D
E
F
G
H
|
|
K
L
M
N
O
P

A=BiP—1

B =BiP-2

C=BiP—3

D = Hsp70-1

E =Hsp70-2

F = Hsp70-3

G = Hsp70-4
H =Hsp70-5
| =Hsp70-18
J =Hsp70-6
K =Hsp70—7

L =Hsp70—9

G =BiP

H = Heat shock 70 kDa protein cognate 5

M = Hsp70-10
N = Hsp70-15
O = Hsp70-17

P = Hsp70-8
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Whole protein

SBDP SBDa

Conserved in Both

Conserved in Both differently

Conserved in ER

Conserved in Cytoplasmic

Caonserved in None
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Conserved in Both differently
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The initial stage was to verify the ability to express the new human BiP constructs. Small
scale expression assessment was used to assess the abitity abnstructs to be
expressed. All constructed were capable of being expressed and were sohdtitdh

was shown by the large bands in the induced and soluble fractions at the predicted 70
kDa sizgFigure21). This confirms that the constructs designed were suitable to be
produced within the laboratoryor characterisation.
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BiP IRE1-LD BiP IREL~LD:
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Centrifuge at 21,000 g

Dimer and small Higher order oligomers
oligomer in in pellet
supernatant

75 kDa < BiP

50 kDa
%= |RE1-LD

40 mM ATP + ¥

3 UM WT BiP ¥ ¥ * *
200 pM dESP ¥ & + & ¥ %

CAIdzNB oyY LwOmM RS2f AARNBANRAY I BEVAOGAY BAHRSEEBNY RS @
2NRSMISLwWR2MY F Ay 2f A32YSNRBR | DSNJ GKS [ RRAs2y 2F 9{t &
RAYSNAR |yR avlftf 2NRSNI 2f A 32nVISINE RBARD o K AT KRNI 2 NR ¢
d2fdzof S RAAY2S NizoH NBRO ali2kyS oK A I Ky & MR &0 N f AR Y2SINEL w9 ™
02y aiNHzOG Ay (KS LINB&&y OSt saF 9${atidaK SI88 ldanRBvsab ol ¢t b o
Hnya 9{ta LISIxRS{2AJ LIl RSP

LwP @t AI2YSNRT o2y gl & faz2 akKz2gy (2 O NB
nTPom ®H BAY (KS &2fkdzoF $RTUKDA2 P £ dzS vMR 8 ONB
hPH | Y Rvebdopp B2 NB viReadn h RRAa 2yl fe&x (GKSNB
LISNDSYy Gl 38 #HB ayt dokS LINDOEvEY RO {2 F O0.24/t0 Sly i
OUTaxhiP KA &4 RAALEKOGR2BMOSWKIING a2y 2F GKS RO{t
2f A32Y NI T0HKISE yL WINRWIEISTA yISE & 2 F RS2 AHIZKSS NA |
I LIWSYRAE Ol LIWSYRAE CA3Idz2NBE mpI mcX mT |yR



o2} ~ (0] ©
o o o o

a1
o

N w
o o

Percentage of IREID in soluble fraction (%)
= N
o o

0
WT BiP+ WIVT IREL desWT BiP+ WWT IRE1 deswT BiP+ WWT IRE1 desp
IRE1 + ATP 100 IRE1 + ATP 200 IRE1 + ATP 400
dESP100 dESP200 dESP400

CAdadaB NJ OKF NIId RAALI * RANEYEI&K SLIZINBARNBEYAETIKS a2ftdot S
t26SN) 2NRSNJ 2t A32YSNAE Li>aXz e B2 WinFay ROKS UWNRaSy OS 2F wmnan
SAGKSNI>a 2! RIND n A

CKAA |aale ¢l a LISNFIR W BEGyAREPNIP Tok N 2yMINES &
GKSGKSNI (KS&S &dakdai dediRy & 21 RE@DABRIYSNAKBSA LS 8
RSY2Yy &GN GSR NBOSyildfe (KIGfB2@KRANBYSANKA | bREY X
Of dzZa HDMMMEMPEBBEIAYA Y SR 6 KSGKSNI (S ay dziorAst 2AyiE |
G2 FT2NY AyanfdzonftS 2t A32YSNAE

| 2yarAaidsSyld 6A0K LINEBOA2dza 20aSNWlFes2yas 020K Ydz
KAIKSNI 2 NRSNI"®PYW IS REDY {00 IK-OAWaR T (GKS

L2 Lddzf F a2y AY (KS>ad yRP{f tdzoNISa (B2 D F tiBlymi2nY LI NER
o Fhd 020K ORKNOSYRRE:2Y 2@®@FOXKKAKSMNNIman#P 6 KF RO {t
Ydzil F yi&a RA&LI @SR &aAYATIFIN f S@SGa pAHKRE A T2 YSN.
AyaztdzntS 2f A32YENEAMREN) (2HSORGHE NAOBES NBadz
SAGKSNJ &dzoaosildze2y A& adzYOA SHYIRJAIOA G658 3 yLAWMOGM v
2f AA2YSNAT a2y o0dzi Ay&adzYOASylG G2 O2YLM SGSft @

¢tKS FTRRAa2Y 2F .5& AWR2fldeaf S22 LAWIMYSNES FT2N¥YS
nnya RO{tX NBadzZ Ga& Ay GKSAN a2fdzoAftAllazy OFNR
F6aSyoOS YR Ay (KS LINBaAaSyOSi5 A2MPINBERISOs O3St 280
oPP{ PTI NA | v (ndan dEA B@ANSC daNKIK SINRYRANSSSY 2 F ¢t | YR .
f 268N O2y Ous sfdl NR {2ty 2RFA &AL F @ SR y2 &aA3IyAUOlIyd Si
AyazftdzotS 2ni2dXS R NIGRIPIZQBIF NEF yi@lzi RAALI @SR
AAAYAUOL Yyl az2f dzo Af5h 10 @A@FdeNER NIOG KB SHE NBAdz & a
GKSD{ ¢ [Pt NBD  2°REBEIAZ2Y A FNBE AYLERNIFYInTF2N . At A



[ 5T K2gSOSNE (GKSNB Aa y2 aAiAy3atsS . xts oAy
AYUSNI Oea2yad 6AGK . Ltd ! RRAsa2ylffeézr (GKSA&S
Lw9 @ RS2t AI2YSNRI a2y | aalre OFy &S.daiaSRYy
0KS 2¢ OKIFLISNRBYS YR Ada @GFNRFIyGa o6OKIF LI
T2dzy R Ay | LILISY RAMEE OH H.ILISH/ORBAdEH nC3A FdpNBH Y R H C

(o2} ~l o
o o o

a1
o

w
o

N
o

Percentage of IREID in soluble fration (%)
N
o

=
o

0
WT BiP + IRE1 WRE1 WT dESP10@/T BiP + IRE1 IRE1 WT BiP + IRE1 IRE1
+ ATP dESP100 310GSTLPLL317300GSTLPLL31356RNYWLLI36356RNYWLLI36
ATP dESP100  dESP100 + ATP dESP100 dESP100
70
60

N w B )]
o o o o

[Eny
o

Percentage of IREID in soluble fration (%)

OIiI_I

WT BiP+ WT IREWT IRE1 desp WT BiP + IRE1 IRE1 WT BiP + IRE1 IRE1
+ ATP dESP400 400 310GSTLPLL3173t0GSTLPLL31356RNYWLLI36356RNYWLLI36:
ATP dESP400 dESP400  + ATP dESP400 dESP400

CAIdzMB RS2t A32 YSHBI 102318 I NFzOKE NI & RAALI FeAyI (KS L
Lw @ LI2LJzZ Il e2y AY (KS a2fdzofS MBRBESNP{2PNRSNI 2f A3d2YS
O2yailiNHzOGa Ay >arRBNENBRIGVIOS y2RF SaninkSING y2 2 NJ nn



-

/| KILIG SO9\Bdaf ¥ o YO29 F2NXIt o2y U K/NRIBdeE QISDOWR U O
LIK2aLK2NRGE S 2y
a4 RSAONAROSR Ay OKFLIGSNI Hdanl dzB&Ee ééazﬁéém
LIK2aLIK2NEBf a2y &aAGSa IyR aStSOGSR ad
LIK23aLIK2NEf a2y Y2RAUOlFa2y s | &LI NBO |
¢ncn 2N, pTn hMREABKR yAT 0CRIINBY deii | a 2 y a
AYOSNFI OSi 2P¥R 6{K.65M§y R5 G KSNEF2NB 2yS LlkraaAiof s
ddz0 &0 (iQ2adZfyRy 6 S OKIlIy3ISa Ay |oAfAGe G2 adzaidNT
Ydzii 2y a yIiSHWR K5 ENBHE@ GNAIISNI O2YLX SE S
O2y F2NX¥l a2yl f fFyRaOlILS a4 0SSy LINBGA2dzafe 2
GK2 0 0WEHPRE GKSNETF2NE O02dzZ R dSOG GKS . At 02

I Os@Alled ¢KS &dddzRe SYLX 28SR || O2Yo0Aylazy 27F °
¢t aS Faalke ORSAONAOSR Ay OKIFLIISNI o0 FyR Lw
OKI LJiISNJ p8 é&é@mﬁz@)\élka’éLJsz)\Y)\() ddzasldzea2ya 7
Fdzy Ooa2ya 2N O2yF2NXNI a2y ad

CAIdeNB LIK2ALIK2YAYSa O NAAT 22y KNBIONB2FWay3I (KS ONBAGEFE adl
0t.5 O2RS pSyp FYR cl! 10 2F . At AY R2YIAYy dzyR201SR 02y ¥
oofdz$0e§f62:auo£ﬂly’m$){u§®u§ﬁ LIK2 & LK2NRUdwRYVAR1Sa 2F GKS {.

{."5, ptn RAALIX ISR da NBR fAySao

cd®m ¢ncn5 YR ,ptn5 &adzomaosldzm2z2ya aA3ayAUOlFylfe

/ KIyasSa Ay 1¢tlaS | Oa@AaSa WLINML iz & £yed My | &R
y dzOtf So2heyRRA Y I 4 AN PR EZOINFK JABSY DR Y F2NX a2y £ OKIF y 38
¢t asS onOes@ARRA o2y f&x GKS fS@St 2F | Oa@loazy
FRRAa2Y 2F . At A¥EESEANNMNIRY WNBRAANRSBKSGIKSNI 0KS
ddz0 AaGNF 0S O0AYRAY3I O6O0KILIWGSNI ndHL P

5dz2S (02 GKS t20le2y 2F GKS Ydzile2y aaidSa Ay GK
GSNBE fA1Ste G2 fGdSNJ &Adz0a0NI S 0AYRAY3I gAGK2dz
OFrasSsz 2yS K2dz R SELISOG (KIF{ (KSe YWzl y&E o2 dz

Qx

TC



2¢ . At RAOZBNBYG S@St 2F !¢t asS asvyYdzZ I a2
{ dzZNIINR aAy3fes (GKS (62 LIK2aAaLK2YAYSaO Ydzil
GKSNBE G(GKS Ydzilse2ya NBadzZ G Ay aArA3ayiaUo0lyi
LISLIe RS> 55 ALI2KA &¢SaxcdA y3 F2dzNJ s YSa GKS !¢t as
L1I2daSaaiyd (o2CRrI@NB (KS | Oa@Aailie o

CdzZNI KSNXY2NB> (KS FRRAa2y 2F GKS /tu Y2RS
ddz23Saey3d GKIG 020K @GARBRINBIaKAAFERIKKS HEB:
SEOf dzRS (KS LRaaAroAfAGe GKIFIG GKS Ydzil a2y
FYyAGes Ad AYyRAOF(GS& GKIFG LISNIdzZNDblaz2zya A
adz0 a0 NI GS O0AYRAY3I (2 .I50002kili eA y2aF0 SIKKSI il $HC
GKS ¢ncn YR _ptn airAidSa IINBE NRGZHSRK et @3 OR
O2y F2NXIF o2yt OKIFy3ISa Ay . At NIYOGKSNI KIFyYy

100
90

80

70

60

50

40

30

20

-
0

Wildtype Wildtype + T460D T460D + Y570D Y570D +
cP2 cP2 cP2

Phosphate produced per hour per pmol
protein (umol)

CAdmXNBLIK2 &LIK2YAYSas OSardtl I lotyl AY ONBKANBe ANBSY !¢t &
dle RAaALIXFIT@Ay3 AyONBFraSR fS@Sta 2F !¢t KERNRfea

I a
0KS gAftRGRBLIS . Atd ! RRAa2YylIffex SIOK Ydzilyd Aa akKkzg

CcPH ¢ncn5 YR ,ptn5 adzmasildzm2ya LISNI dzZND |

4 RA&AOdzaaSR AY OKFLIWISNI mdHodus GKS . At 1
LRAYG O2yF2NXIloa2ya RNAOSY o0& (G(KS O0AYyRAYS3
I Oa@Alleé RANBOGfeE O2yiNRfa (KS {(AySkeya 2
OKILISNRYS fFyRaOlILISsE SAGKSNI 60& OKIy3aAy3
O2y F2NX¥Ioa2yad 2NJ IiSOay3a a0NHzOGdzNBE 2F (KS:
GKS ¢ncn5 FYyR ,ptn5 Ydzila2ya YlF& G4SN
O2ZR2NX I a2y f I yYRAOFKLIS 2F GKS OKILSNRYSs Of
RA&0OdzaaSR Ay OKIFLIWGSNI no



CANBUOZ GKS 20t o0aK2NI Nry3ISo SuaSoOda 27F (K
AYy@SasdlrGSR 0SSOI dzaS LISIRS WRyaRE 22y AWVK S yi 20Glw &ML
USt R GKAOK Ay (dz2NYy A& RSUGSNXYAYSR o0& GKS t20
FYAYy2 | OAR adzoaosldza2y FtftGSNER (GKS 20t OKSYAC
GKSANI LISF| LR acdwy2y® MyiRy A yNSy Al e2F Ydzil e2y | f
SYP@ANRYYSyYyi(z Ftft Fdi2Yya 20 6t 8BRONSRAZERBSYK S TY dzk |
FNB y®N)I ¥2FIOKFIYyISa Ay LINRPGSAY a0NHzOGdzZNB | yR
LISNIIdzNBb a2y ® LYRSSRI GKSKMEB IIKRIFNBMYOG)SKESGRKENS5 T
AA0S Ay (KS RZ2WNI 20y RYR SIR LGSy FrSi Kef 3INP dzLJa
O2YyT2N¥RR2 ¢y EYINK &INBI o Lf S Y Silkeett TINERPddzida || NPRIzyH
GKS ,ptn5 aA0S NR2OF6RSNRZRFONBRI AWdBE 4 LSO S

/zyasudzsyufez Ay GKS LINBaSyOS 2F !5t GKSNB I NI

GKFEi aKz2dzZ R 0SS dSOUSR RdzS (2 (KS t20Ftf SuSoOi

NSéLS@al@ﬁfleKS LINB &Sy @3 LAdE Hat2ay RESIKE GKS O2y 7T
GKSNE NP 1 YR n LISIF{1a 2F GKS YSGKeéf baw alLJS
SiSO0ia 2F GKS Ydzil oRFHLIF@NDSTMM&E NS5 YR ,pTtns



CAIdNBL&2t SdzOAYS NB&AARAzZSE Ay !f 2001 NI 2520 AMNPLIAYCSeyyiid  2(FK
R2YFAYy R201SR o6t.5 O2RS pSyd20RSI ypRSy R2 YHFYAR/  cdiy! Rri200
O2y F2 NV lgilyk NBR RAALI F@AYy3d Ydzil a2y t20la2y IyR L
Mn ) 2F (KS LIK2aLIK2YAYSaO t20Fes2yad

h@dSNIFeAy3d GKS &ALISOGNI NBO2NRSR F2NJ SAGH
AaLISIOB NI 2¢ . At NBGSIHf SR OKIFy3aSa Ay LISF{1 L
NBadzZ 6SR Ay 2yfe FSg LISI1a dKFd 6SNB akKka
Ydzi | o 260 A AIN® ¢ KA & RAALI I e@ad GKS Ydzilea2ya
GKFEG GKS LINRPGSAYyAEa | R2LI®

LY



> 3 10

- 12

13
C [ppm]

1
1.4 1.2 1.0 0.8 0.6 0.4 0.2 0 -0.2H[ppm]

r10

13
T T T T T T T T C [ppm]

T 1
1.4 1.2 1.0 0.8 0.6 0.4 0.2 0 -0.2H[ppm]

CAJuNEB[ 20 f G BRES QLika2n3BLIK 2 YA YSo DOSNAIF 82 FaPGKS Aaz2f SdzOAyY S

NEIA2Y @EFh{ySOXKBISOGNI 2F FdzZt € Sy3adK KdzYly . At ¢HHGD 00fF
Ay GKS LINBaSyOSiDEI2NA ki R0GE YHNBE OBBRS® G wp c/ 2y | Tpn

al 1 . NHzl SNJ aLISOGNR YSGSND

y n



L4
-
<
6
a»
-
-8
o I
3 10
o -
-
. - 12
<
T T T T T T T T T 13C[ppm]
1.4 1.2 1.0 08 06 04 0.2 0 -0.2
H [ppm]
.. r4
= . o
)
-8
-l
D -
ae 10
e
-
<>
.- ‘12
| , | , , | | | , “C [ppm]
1.4 1.2 1.0 0.8 0.6 04 0.2 0 -0.2
H [ppm]

NEIA2Yy BWhySGOERIB OGN
@ twzSAy GKS
F tpn all

2F Fdzf

. NHz{ SNJ aLIJSOGNRB YS{SN®D

Yy M

t Sy Dirkh B dpDl y
LINB & Sy GiSuLa F NIS A fickBga YNIEGD NFES R o



2 KATS GKS aLISOGN)Y &aK26SR YAYAYlFE LISl aKADAY3
LIS 1a 6SNB airayaUOlydate FTaSOGSR &®&mmShdKSNI Ydz
AYONBI 4SS Ay AyliSyairsSa 2F LISFH1a O2NNBALRYRAY
CAIMINS adza33Sasy3ad GKFIG 020K Ydzile2ya Tl @2dz2NJ R2
Ydzizypas GKS O2yF2N¥IlFoe2ylf aKRDOWNHE MR GKS R2 W
SEGSVAE:® | 0% €p ItaNB 02 ilKNMA fidKySR . ptn aAG8a 02y
GKS LRLMz a2y Ay GKS . At O2yF2NXIl a2yl f Sya$s
A0NHZOGdzNBE 2F SAGKSNI O2yF2NX I a2y

T229G T460DT299G570DT299GI229G 5 °CT229GT4600229GY570I
5°C 5°C

80

(o2} ~
o o

Ul
o

N w
o o

[N
(]

Portion of population in domain docked
conformation (%)
N
o

o

CAJdeNB t K2ALK2YAYSa O Ydziil e2ya Tl @2dINNIRQKI NI R201SR 02y1
RSLIAOay3d LISNOSyGlF3IS 2F R2YIFAYy R201SR O2yF2N¥Ila2y F2N (K
0laSR 2y NBfla@S AyiGSyairide 2F (GKS LISI] 2F SAGKSNI ¢HHDDZ
Fdzt € € Sy3dK {At yIRk NRp SNNRBANNIopg aS/Re 2y F @SN IS LISF] AydSya.
ol NA ®

chPo t K2aLK2YAYSaO Ydzilyida FNB OFLIo6fS 2F 6AYR

¢KS !¢thFasS RIGEFE LINBaSyiuSR Ay OKFLIISN) ¢ &adza3as
LIK23aLIK2YAYSaO Ydzilyida aA3ayaUOryGte AYyONBlIasSa
AYRAOI @S 2F adzwaidN}XYGS o60AYRAYID LYy 2NRSN (G2 ¢
YSGiKetf baw (G2 Y2yA(d2N) 0KS &dz0adGNI S O0AYRAYy3I
LIK2ALIK2YAYAO OFNAFIyGad ! RRAsa2y 2F GKS Y2RSt LI
pTn5 @EBNMHEVIER Ay adloAfAlllea2y 2F R2YFAY dzyR2

5

22 AKAD G261 NRa (KS R2YFAY dzyR20O1 SR O2y F2NXI a2
/tH OAYRAYyZGAHDBEW & ¢KAAa602Y0AYSR 6AGK (GKS LINB
dadz33Sada GKIGO KS LNBALKESAYSoOAYRzIEgzaald NI (S
Fff2A0SNAO aArdayltf 06SGoSSy R2YFAya fA1S GKS g4



¢ncr

F10

12

13
C [ppm]

™1
1.4 1.2 1.0 0.8 0.6 0.4 0.2 0 -0.2H [ppm]

10

-
<=
e - F12

"C [ppm]

14 12 10 08 06 04 02 0 -02
H [ppm]
fFrO01 I LK23aLKANBEESy®SY &F yiS LIByR S
wSR 2NJ . tdz2S I' LK2aLK2YAYSaO Ydzily

CAJdNBt K2ALIK2YAYSa O Ydzil o2y AGRNBILE I BTAARGAAATE Sz
NEIA2Yy ®®h)SHEBIBOGNI 2F FdzZAt € Sy3adK KdzYly . At ¢nc
Ya !¢t ONBRO ¢AGK Fdzf € Sy3IdK KdzYly . At ¢ncn5 ¢HEH
Ya /tH 600flFO10 NBO2NRSRBLISOINE 9SHEHN® 2 F1 pik Sa A4 2.f
NEIA2Yy ®Eh{SIEKRBIBOGNT 2F TFdzZ €t fSy3IdK KdzYly . At , pT
Ya !¢t 060fdzS0 GAGK TFdzt fSyd@EROKdAFyYynnAva, botn5F ¥R
Ya /tH 0606fF0O10 NBO2NRSR i Hp c/ 2y F Tpn all . NI

y O



N ol o ~
o o o o

w
o

Portion of population in domain docked
conformation (%)

20
10 I
0

CAIMmNBK2ALIK2YAYSa O VYdzil a2ya RAALODREH NéM;ng/%LJ)\;O’éyaxyé yao
LISNDSyGl3asS 2F R2YFAY R201SR 02y T2NX¥Iloa2y TFT2NJ 4KS (GKNBS R
NEBtlFoa@S AylGSyaride 2F (GKS LIS o

chdn t K2alLK2YAYSaO Ydzile2ya RSOWKSFasS . AtQa | oA

¢2 TFAdZNIKSN) FaaSaa GKS SuaSOGa 2F (GUKS LK2aLK2Y,
dlidzRe SYLX 2BRSRRBEGSAAMWOINAT a2y | daleé RSEAONAOG
AYLRNIF YOG (02 y2RSY 2yKE WONI AL RK FLANB@A 2vzaf ¢ GKIF O !
ddz0 AGNI GS OAYRAY3I A& 1i%Ha RS2l AT 2TWSNR T A to 2 R NI @A .
LISNE2Y I f O2YYdzyAOla2y I gAOK GKS !¢t RSUOASY
GKRBSUOASY (G F2N) adzoadNIGS OAYRAY3I fiRGNaLX | &Ay3
oMmMn®myyo

S
R

a4 RSAONAOSR LINBGA2dzate o6/ KIFLIWGSNI pox Ay (KS
a2fdzoAfAT o2y 2F (S PHEAARNWNENAEO B Ky ' F 2 NF SIRw 9au.
Hnya 2F GKS Y2RSt RO9{t LJSLIARS a@ | 2N&AAIfySima¢ nNdSmasdze iy F
[ 5 RS2fAI2YSNAT o2y damP BHDSANI X & SAR DZ ¥UID NP Rf
GAf RECADBAND ¢ KAA adza3ISaGa GKIFG N8 dzNBk 8 Dywa A
ALISOAUO | OolPaXiREG & dADK RE2AXNA2 YENA 128 ABRS SANENIS 3 2
DSf&a RAALIIT@AYy3d RS2t AF2YSNAIT I o2yp2FHhwBH¥RI NB
Mo @



N w H a1 o2} ~ [e] ©
o o o o o o o o

Percentage of IREID in the souluble fraction (%)
[E=
o

WT BiP+ WTWT BiP+ WTT460D BiP+T460D BiP+Y570D BiP+Y570D BiP+
IRE1 + ATP IRE1 desp WTIRE1+ WTIREL WTIRE1+ WTIREL
dESP200 200 ATP dESP200desp 200 ATP dESP200desp 200

o

CAIUPRBK 24 LIK2YAYSa O Ydzil a2ya RAALIX I & I1i ROEONBF &ASR | ¢
I 66 NJ OKI NIi RSLIAOoay3a (KSfLESNISWLEIST S\ y2 i KSSA GLBNSNE SoyAdt
>a YR (KS PaRRAMGRY .HRF WIdz2A nn Ya ! ¢td ¢KNBS F2N¥a
¢ncn5 YR ,pTtn50 6SNB dzaSR RdzZNAy3a GKAA | aalke G2
Lw® @

¢2 GSald 6KSGKSNI GKAAaTBSAGNGSIIEKSS Azy?2 f LADHNES? yF
I f GSNI a2y Ay GKS OKIFILISNRYS RS2t A32YSNAT I«
FoAf AR T2I0RKKR dAiveme SYLX 28SR (I KOdIMIABRE |
Ay OKFLIISNI no (02 RSUGSNNYAYS AT _ptnb5 . At

t BWOY'RA &4 0dzaASR Ay OKIFLIWGISNI poo { AWANE | INE & 3
02dzy R ,pT1n5 . At NBadzZ §a Ay Hp NRE KAKS AR2Z Y
dzy R2 01 SR OXVHAMSE a2zadI&Saesy3d (GKFIG GKS _prtn
CtR oA f AdGe i BChdxfAfy RAWSVOMNI 2F . AYRAYy3I RAAL
CA3IdzZNBE mMoUL ®

y p



w B )] o)) ~
o o o o o

N
o

Portion of population in domain
docked conformation (%)

[N
o

o

Y570DT299G Y570DT299G + CP2T229GY570D + IRE1P<

CAdpMBoAYRAY3I aa8aaySyid GKNRdAzZZK YIS(HKIeNI GrRIMWNIRF |, ptn5 | 0A
RSLIAOoay3d I SN IS LINBLRNbB2Y 27F LRLIzZ a2y 2F R2dzf Sia Ay F
.pTn5 At Ay (GKS LINBaSyOSa ILywo MitbogdBly BB S MNRBNIYal a8R 2NJ pn
2y I @SNF 3IS LISIF] AyhGSyairide Aa dzaSR F2NJ SNNBNJ ol NA ®

¢KS (62 ¢ncn5 YR ,pT1n5 LK2AaLK2YAYSaO Ydzil a2y
SaSOGay AYyONBlFaAy3d Ada !'¢tlasS Oa@Aaides Tl @2dzN
.XMaoAftAGe (2 RS2ftAI2YSNATLe2y 2F GKS 9w aidNBa
Ay (KSasS ardsSa R2 y20 agAli0K (GKS OKIFLISNRYS 2
GKNRdzZAK | R2dzaay3d (AySeaOa o0QAl OKIFIy3Sa Ay ! ¢t
FdSOay3d (KS O2yF2NXNIl o2yl f SljdAft AONARdzYO 2F GKS

y C



~

| KFLJXASNI 1Y 5Aa0dzaarzy

TOM tFNFE23 aLISOAUO O2yaSNBI a2y LI §SNJ

A

¢KS &aiddzReé g1 a FroftS G2 3ISYSNIdGS 2NBIYySttS
G6KSYy dzaSR (2 LINRRdzOS O2yaSNBI a2y LI gSNya
Fylrfeara fft26SR ARSyYyaUOlIa2y 2F (KB8SKRBIAA
2NBFYyStffS &aLISOAUO O2yaSNBIa2y LI GgSNya |y
FAdZNIKSN) dZaSR G2 &4StSOG YR SELISNARYSyYGl f¢
dzy AljdzS F2NJ 6KS 9w f20FGSR | aLIJrnad GtSIANb Ooc
¢ncn YR ,ptnX 6SNBE ARSYyasUSR FTNRBY pwm LINB
omMEn®ylofAya GKS RSGFAf SR SELSNAYSyidlt O

UyS GdzyS 1 aLlrna O2ywF2NXIoa2y YR TFTdzyOea2ya

¢tKA& gla | @GAGLIE (22t Ay GKS aStSOeszy 27
AYT2NIKINRPDYRSR a®i CRNRIRKGIWGKS Fylfeara 27
1S58 TFdzyOe2yltf NBIA2yasxs (GKS adaarke (g FAay OGNSt
GKS dzy RSNEGFYRAY 3 2 FiRS WIS B 3B yDaSRMIE Y
y2e2y 2F GKS b.5 0SAy3d Y2NB O2wyEdNwdmRa U f
RAGLIX @SR (2 0SS I O0OdzNY (1S3> Id SK2HZAKRZ2 NB 105y
GKIFIYy G4KS b.5® ¢KAAa Aa 2F y2GS a GKS AyON
Aa tA1Ste tAY1SR (2 1y26¢ND&wdzdzl | §z825 & EIBzD &
02 {{.KBcmKAE Y202y Ad TFdzZNIKSNI O2yUNXSR o0&
NBaARdzSaE gAGKAY GKS NBIA2ya GKFG AydSN
ARSYaUSRO®

58alLAGS GKS dzaS 2F GKS RFEGlF G2 asStsSoda |
ARSPbaRySe NBIA2ya 2F O2yaSNBla2ys (GKS ai
GKS G(NHzS Lk (GSyakat 2 i 2K A &l 2R I130dzA RS S E LIS NA
LINEYA&aAY3I LRGSYyoelf LI AOLa2y 2F (KS 02y
AR GKS aitdzRe 2F lalirna & F GFNBSOG F2N
2PSN) GKS tla?(éaoz)\q;fufmﬂmdﬂﬁmu allrna KIF @S 0o
Ydzf a L S RAaSIFasS adradSa RdzS (2 Snixy KA & OK ¢
fSR G2  tf1NBS FY2dzyd 2F NBASI NDKI MIFHRY R &
GeLIAOFffe a AYKAOAUGUZ2NRA 27 IéLdetbﬂ?ZdW@ZSyM
asSa

Uo NBamipady(R KI SYlF G2t @ddpObf RA&SH

LYyiSNBasy3adter Ay NBOSyidte &SIFNmR &dzmOSftftd
L2 GSyalf NRdziS F2NJ AYLINPGAYy3 (GKS SiS0s@S
l aLJrn NRES Ay &adGlFoAf Al AIIBOE NEDSRI |o£ff EI
OF yYOSNI (ONBWKBSYIITANA a2y 2F GKAOKRYRF A
If2y3aARS OFyOSN) 0NBFiYSyilia KI @S

yT



iSOea@SySaa o¢KSYy (GKS AyXKNDIANMRGING aKlasSt EHEPBR
SY2Y&AaUNI SR 1K O AQPKADANRHNFIIFT2NI AYRADGARIzZ £ Ol
KSNJ LA S& AyDINBhaLI22WaaS Aly2 |BKREAIIIn n 8 SRAOEN B SDEBISY U
SSdza3SEA ERNRE ISR (GKS LI oaSyiQa LMRPIRAZAINEZ2TF
K2dZAKGI G2 0S5 RazbOSif2t d@af INKD CRIISHNERE & ¥y X162 T2 NJ
AYRAY 3 adzo@B NG GISET 2 NRASE 130/ O RBUEF SRDARIYSINS v i
ALIAY KA COAMIGRANGBA & RA &L @& GUKS LRGSyal f Ay Gl
KS2NBoaOFIfte oFlaSR 2y &a4dzoOStfdzZ I NJf20Fa2yx G2
NHzZ GNBFOGYSYyld ¢KAA Ad AY | RRAPRY2HFES K29 NBf
ALJrn AYKAOAU2NE RN} doObHEa REEID G 23 dzAO B KESdzILI2 M.
G2 GFNBSG &LISO3U0dA ANITh2 GAt A Bld®2y GF NBSG RNHA
ddzo0 OSt f dzf  NJ AaLISOAUO | alhrn GNBIFGYSyd Gl NHSay13
F2NB I NROP

T« U»

cn O Cn

— X« SN — O

/| dZNNBy iftes ySg NBaAaSINOK Aa ada3dSamyVaSRKSNBE Aa
RNYzd RE8IMBIYNI GNIF RAo2Yy It &0 NBzOEdzNIYVEIR GG SARA  RINKHA:
ddzo OSft f dzf  NJ ALISOAUO 1 aLlrn GNBFGYSYyd GFNBSsy3d
|y|f®2adzfaR (')Séi]/ daNNB Y LILINBSIRED NOK Kl a 0SSy RS@SfE
FylFfeas SljdzSy 0Sa | yR 02y a NIlves2nyi 020K 2 MR SINNSG 2
5SSLII Nﬂrﬂ$ley 5% VORI 28R 80f/ R MEENT y A F2 N&SMind L 1 dn
¢tKSaS INB IfftohaSh&RSROBEITZ REAR BAYFEH & L INBIRS Oill 2
OAYRAY3 LI120O1SlGasz AyOfdzRAYy3I 2NIK2aGSNRO aradasSa
GF NESKSRLINSRA Ol SRO HadeaySA UCR R/Ale 2A i2STa 02y a SNIJI o 2
Ff2y3aARS GKA& &S| dzf yiKS I02+def 8RR ALANPGRADRSR | LN ARARR)
2F RIGF G2 GKAA | @SydzS 2F NBaSINDKzI Ffft2gAay3
a2Dgl NBE aSljdzSyOS LINBRAOes2Yy 0dzi MIKIKAZRY GKS 7T
didzRe IEWEBNI KSRB ANBSayIKRNARE (2 KAIKE& O2ya
ONRAY 3 LRO| SHAGEMMOR 0603 LI2aaArot S

¢CKS OA2AYT2NIFKPD dydzR& amaa | f NS Re £20F0SR ahii
|

0S dzyAljdzSt & RNHzZZIFo0ftS F2NJ 9w 2NJ Oedz2LX IaYAo
ARSYyaFTe& T2dz2NJ OFNAlFa2ya Ay (GKS O0AYRAYy3A LIO1S0
GAOKAY FOIRFSOROAAKAITYSR RNHzZA o6l aSR 2y GKSaS dzyAl
Ffft2¢ | RNMzZA (2 LINBOAAaASte GFNBSG SAIGKSNI Oed2 L
NBalLlyasSa G2 GONBIFIGYSyld Fa dxapdhd KRG LWNRS BA 1LiE ad
I Sy dzS§ 2F RNHZA RSaA3dy la Al Aa 1yz2&Yy GKFG &
AYUSNBO®& Ky AGwEe b Ao yiRR SOSy (oy2dyyd R NHz3 &

C(KSNBf &aBS2 1Syoalf (2 SELIYR (KS Fylteara G2 AyO
2N LI e (KS WKHELSNRyS&aLITYyiR O2KS | alJpn FI YA
dzy RSNEGFYRAY3I 2F (GKS lalLilrn l[jdz2rfAde O2y{iNRf yS
GKS RFGF A GLINIKBANR S 2BNB | G SN AYVX2ERUATAVART h &L

yy



2N ONYyahg2yRYRIAGKE F20dza 2y | ééézyR Tl
GKAOK Ada (y26y GHMRFUSNI OG0 AGK | aLlr

¢CKAA RFEGF aS0 LINRPOGARSR (KS addzRe gAGK |y
é)\uéé GKAOK gl a Ay@lFfdza ofS F2NJ GKAA NBACS
adzNFI OS 2F (GKS (NMzS LRGSyelt 27F WEXARY RIA
NJSaSlNDKcD ¢CKS Fylrfeaira 2F 9w FyR Oeid2Lix!l
G222t GKIFG OlFly &aASNBS G2 AR Ay I KdzAS Y

~

OKIFLISNRYS FrYAfe da AG RAR F2NJ 0KAA &ddzR:

TA@WHKS ff2a0SNAO UyS ddzyAy3a 2F . At (KN

¢tKAa aidzReé LINRPOPARSa RSOFAfSR OKFNIOGSNRT
artSasz ¢ncn FYR ,ptnx SO0 GKS . At FEf2
G2 RS2ftAI2YSNRATS (KS & (i2NB alKCEESIK2NEEL WS & ¢
0SAYy3a t20F0SR 6A0GKAY GKS {.53 ySAGKSNI 27
4dz0 A0GNIIE ORY REKWNRAY & NBERRIZ ¥il {Af j2t 3 HESOIONRLf £f &S
I £ GSNIlo®Rtylad Si2F Oa @A (& Ol &a2 0FRKINEKSEL RR Yi RS
R2O1SR O2yFT2NXlo2yad b20 &adz2NLINAaiAy3Ifes
GKS 1AySeaOa 2F GKS OKILJSNEYS oe Ot § |y“ a
OKIFLISNRYS fIyRaOlFILIST |tSOGa KSAtI09wWwA&BRSAA
RS2f Ad2YSNAT S (KSPaiNBaa aSyazNJ LwIwm

{ SOSNI f SEIFYLX S&E 2F K26 tca OFy O2yiNRf |
KFa 0SSy LINB@A2dzate &adzZaSadSR dKIFaG GKS LI
2HKS LINRGSAY (2 Iy oAwmTGisoAd|SS t28f ARARS SINA OF IT@
dzy R2O01 SR O2y F2NX¥I a2y OOKI LWISNI MOPHDPHO D { A
RA&NHzZLIGA R2YFAY R2O01 MFR2I0[{ B RT IO@YF BRINNEk K2 v
LINBaSyoOwswa@® KA & Aa 2LI12aAdS G2 GKS SuaSoi

At 02 FE@2dz2N) GKS R2YIFAY R201 SROMRYEFRINXS ¢
g2 SEFYLX S&a RAaLIXIE (GKS LRGSyalf F2NI t¢
LINBR2YAYIlIyiGfte &dGlFLoAtATl Ay3d SAGKSNI GKS

O2y F2NX¥I a2y NBIAIFINRESaa 27F GKKALGNRY IR0 f KIS 239
YR (GKdza dzyO2dzL) Ay3 ! ¢ OAYRAY3 FNBY (KS

R
2

t S NI dzND ltanxyna |AWRdAzS pda GKS AYyiUNRBRdzOs2y 27
Ydzii | 2 K2 6 SOSNE KI ¢S aAr3ayAaUOlyate Y2NB a
LyadSIFIR 2F | RN}asaO 2y 20 SiSOiz (GKSasS a
Ff GSNAYy3I 0620K (1AYySaOa YR GKSNXY2Reyl YAO
I RRAo 25t 2 % SHWibAIdd | 38y aA YAT I NIkl LASYNRSNS A0 ol
SP2ftdze2ylf UYyS GdzyAy3a 6RAA&AO0dzaaSR Ay OKI L
LINS Q4 2diAdA SaQ 20aSNWFsa2yd 6KAOK KI & RSY2Y

y @



FOa@Alleé 2F . At YR 204KSNJ lalrna OlFy o6S 3INIR
Fff2a0SNAO K2ialLkrda {t20606RNHEKBEISRE YIS NRRY | A
jdzSas2y 2y K2¢(aKSKBISNI 8NR U582 dica ikeea A@wIANI2 | OA
GKA&a UyS ldzyyAy3d 2RGIOMS QR LIXKNRAY SSiU SEOIG K A 1 St &
0SGsSSy GKS (g2 araitsSa RdzS G2 GKSANI t20Fa2y o
NEJdzf | a2y @

¢CKS ¢ncnb5 Ydzilydiy8r NPOKSSREAYREKSpaBSEM | YR ¢
LYdSNBaosy3dfer GKS NBaARdzSS zncwm f20FG4SR Ay (KS
0S I 1Seé& NBaKIdES MB/A difKISi JEpsh 68 afiiNE M S & dz§ & & @ dzo 2
CAJmaANBA & Y26y (2 RNI&RdOF T NIRRT R SIONBA BES AIINBIIKSS yK
5t 602dzyR a0l 09 p® Pt RS+ OKW CISANBEYSoidzea2y Ay . At
Ay oFOGSNAFE 1 aLirn 5ylY noc NBadzZ G4 I RN} &aO
LRiGSyeslffe SELXFTAYSR o0& o0f201Ay3a (GKS OSydNIf
o)\ymya OF PAGE NP @EIIWK By EEKMBNEGSANY S YAy2 | OARa w
201Ay3 GKS &dzoadN}XYiS oAyRAYy3 LIRO1SG Aa yz2i I
K7\ Ffft2A20SNAO StSOG 2F £ncmC AdomPivdayArAaoSyi
20K GKS lateéefleaz2y 2F ¢pmy YR £#ncwmC &dzoaos(dz:
R2O1AY3 O2yF2NXI a2y NBII NRifcSavapy ZHKpgaan at S AR yiR2
GKS RSONBFIrasS Ay &dzoadN}XiS o0AYRAYy3I YyAlde dziky
Ad RdzS (2 GKS LINBR2YAYlFIYyOS 2F GUKS R2YFAY R2O0
f26SNJ 4dz0aGNIF S O0AYRAY3I | YYyhoaidKOEKSIHERROYEF
a0 Sy dNEXIyHEf @ LJ2 LIz I G SBDP A y¢ KIAKRS Alad aAS OG-SR ReATe 21y t i
{ IBNB3IA2Y OGKIFG KIFIA 0SSy LINBEQ@A2dzat @& &adzZa3SaGdSR
F2NI L E€E2a0SNAO aAraaylf (NI yaAisb2ys FANRIYS NIRK2SY | 3Adyo &
AYOIiSHBX 085dz33Sa0y3d GKA& LINIG 2F 1aLrn {.5 Aa
NBE3Idz  iSa R2YFAY R2O0O1 AyA2 yiFRkNBrdzbR Yy By $ K§ dzy Myad
FANBSYSyYyG gAGK GKS FFHOO dGKIFIG GKS SaSOG 2F G4KS
Al NBNRZL Hag3fye ISy iaftS FR2dadGyYSyda Ay (GKS Fff 2.
RSFOa @IS . At>X SyloftAy3da AGa NBXdl oyt ada&# ! ¢t
O2yiGlAya tf RA&AOdzZAA SR NBwA RAEAAS akeryd@n I  AmdAy AUy
2SI NBEIA2Yy F2N) . At NBIdzZ | a2y d

Qi
«

[e=N
QX



CAIdtNB+pcmMC YR ¢pmy LIaAs2z2y AY NBflez2y (2 (KS LK
I ORyNIIRS LIA ONF &G itk S& ONHzO G dzNB 6t . 5 O2RS py9pov 2F . A
{15288ttt IAINRSYO $AGK GKS ¢ncn 6wSROX zncwm o. f dzsS
Fa asa0lao

¢tKS aSO02yR LIK2ALIK2NRBfl o2y hAISYy (i PNFBEOSE
AYGSNFLFIOS A& &i0lFoAfAl SR ORI @NSBEOL SireySESSNIFE
ddzo0 R2YlFI Aya 6KAOK KI @BSH wHSISK'S AN o RIBR Ap/T /b )
YARRE S 2FCHEREBHBINGRAARY XY SR RIDoOKI BHES Ay
fA1Sfe (2 RAANMzZLIG GKS&S A2yAO0 AYIBINRR YL A

{ . B Fe | 188 NRtS Ay KXKSRRSGEANY {oMF ANENIoy23/-
O2y (@ IOdz&A y 3 ( KSFIIGARIAMI NBY R200PKSHBHaA B KRG &Sy
A2YyAO0 O2y (i BQAS KSI d3djS38 £ IA 0 NRA dzY day R@IONB R (I & 8
6ocInH@BKABHMAO AY FdzZ £ FINBSYSyYyld 6AGK GKS
a2NB2 S NEI KRS\ YeAnfcl NG (&2dz0 a9 (ldze 2y T LIS NI dzND | o 2
GdzyAy3a 2F GKS OKIFLISNRYyS 0eoftsS gAGK Al FI

A

0KS OKIFLISNRYS OagAaile OFry 0SS aoff NBIdzZ I i



CAIENE, ptns5 t20Fea2y 0Sig3Sy 0fKIFRSAAYONE A0 ARSI G LR AY
&0NHzOGdzNBE o6t .5 O2RS py9puv 2FesSHit DaAvINRORU 2 dZNBER O2RSR 4
gAGK GKS ,ptn 6wSRO IyR NB&AARMZSE 6KAOK F2N¥ (GKS A2yA0 Oz

t SNIdzZNDbla2ya Ay 020K LIK2ALK2NEflFIa2y ariasSa y:
O2y F2NX¥Ioa2y5> o0dzi Ffaz2 FGaSOG !¢t aS | Oa@Aale 27
FOa@Ale 2F |1 alyrn o6& LISNIdz2NblFa2ya Ay (GKS Fff2
AYEGdNR2Ya KIFa 0SSYy olBMBPY 2d&l & QUOASNDER Ay ONBI &S
GAKS LR2LIzZ a2y 2F (GKS GNIyaASyd AYyIiSNXYSRALFGS
RA&Gay Ol FNRBY SAGKSNI R2YIFAYy ®KReeRYSIR NWER 2dfy R2 01 S
Yy IXEBRKENE dzZa3 K WSS #eehd  2Paw 2F o CHKSNAR G KK LITn
SEAA@Fy 08 yarSyld AYGSNXYSRAIFIGS &0l GST Ay 6KAOK
0KS AYUSNR2YIAY fAY{1SNI oL5[0 A&a asfft R2O01SR i
Ay (0 SNFIGHENIoYARI K2 T & dzo BR8N bNMB/a dzfLay 2 FA Y . NeB I NNJ y3ISY
b.5 O2yF2NXI o2y S&aaSyslt FT2NJ SYOASyd !¢t KeR
O2y F2NX¥I a2y A& LIRLJzZ | 6 BRI dZuBIf v ¢S Nl NAND $ o 8 ¥ A R A
GKS ff2ai85NA ONIKQIEBEIY2aAGYT OLINR § SA Y a1 i) NF A4S ! (
latefleaz2zy (2 RSONBloavSiyWl & @2y ENBE & SR2 Ve WYX (1 RB | NJI
Ay 1&nEwWl 6f Ay3d RSO2dzLX Ay3d 2F adzoadN}iGS o0AYyRAY.
B NRLFyiaod

| 26 SOSN GKAf Al 020K ¢ncn5 YR ¢ptnb5 &dzoaaid
|éa®)\ué Ay (GKS 0aSyOS 2F adzoailiNYidS> &adzaidN) G
SGSO0G Aa NBRAYIAREDSIOAS NR SWOoAYRAYy3I G2 l1alLkln o
asaadSas oy 3 GKIF0O 020K adzmasidzm2z2ya KIS | aAAYAL I NJ
Ay GKS | or@ByIOSNERSFS! @2 | &S | Oa @S L5[ 062dzy R 02y

dH



OGN yaASydte LRz I G§SR® ¢KAA K2gSOSNIMOKLI y
R2YI AI9KIA3ASNRP Yy Sa 09 wREKIWLISNRYNE alik$ A D21 Sa
AYUSNI Oe2yada atAakKdte Y2NBI NB aiddzysiyyda Alye t i
| GBAdIEMp @HMENDA aGdzRe &aLISOdz I (i Sl NIRKHFYEISH K & S «
aFYS YSOKFIYAAYT (GKSe& Fft2aGdSNROFffe &adl o
doYdzt  ayd OKIFLISNRYS ! ¢tlasS | Oea@Alied Ly 0
AYLRNIFYOG F2NI !¢t asS | Oa@Aalte byzkR> | i &#dza EIN.
YAY2N) adiloAftAT a2y 2F (GKA& GN}XyaiaxsSyid aidl
2T (KS R2YIFIAY R201SR O2yF2NXIla2yZ AY I 3N
0KSAS @ Nhob9pia O0CAIdzZNBE p

ADP

Substrate binding

ATP
J-protein interaction

el
>

Phosphomimetic mutation

CAIddaNBapl oAt AT o2y 2F GNIyYyaRKBGd X8RN IRAKHNADL A2 F
At O2y F2NXl o2yt t1yRaOlILS oO0R2YIFIAY R201SR 06502
62dzyR 0LUOUX yR R2YIFIAYy dzyR20O1SR tAYy1SNI dzyo2dzyR 6! 0
Ay GKS O2yF2NXI o2y f & dzoyaRIEND | GLASNEAAYERRIXO/SRY B NISQA &i KySINJ
GKS LINRPLIZAaSR AaKAD AY t K2aLK2YAYSaO Ydzil a2y ®

CKS ylrfedara 2F 020K LIK2aLK2YAYSaO Ydzil yi
Fff2a0SNRARO YSOKIFIYyAaY o6& BKAOK (KSe UyS
GKSNXY2ReylFIYAO I|fG4SNre2ya Ay Ala |ft2a6s
LIKRIK2 YAYSa O Ydzilea2ya 6FyR LRGSYyeslf LIK2aLJ

g o



alYS 62NJ aAYAfFND YSOKIFIYyAAaY GKIFIGX K28SOSNE A
Fff2a0SNAO KU0all2y FTANRN o202 yoaNRSE {¢mMm&EN aAGSO
AYyGSNI Os2ya 00GKS pTn aAAGSU0®

5

T®o CdzyOe2ylf AYLERNIIYOS 2F G4KS ¢ncn |FyR

5

2 KAfTS (GKS NBadzZ Ga RAA&AO0OdzaaSR Ay (KS LINBGJA 2 dz
AYINRRdAzOs 2y 2F LIK2aLIK2YAYSaO Ydzilte2z2ya (G2 o20f
O2yGNRftAY3a 2F (GKS At |fft2a80SNRO 0ot Sz AdG R
LISL dzZNB F a2y FNB Ay |yeé gleé& LKearaz2ft23aA0Ftte a
dzy RSNAR G YIR& § B2 t22F3 A OIifK S a AAHydgREEDd FIOBSR GKS SiaSO
LISNI dzNb a2y a Ay (KSaS aridsSa 2y AyYyiw®wl Os2ya o068
O OKINIIENS 0 @ t NBJA 2 dzza | NRIZRA2ANR .0 F BB/ ¥ dzINSBBLE NI & R K
Lw®& OoAyRa G2 . At +Fa I WwOflFraaAaolrftQ OKILISNRYS
KeERNRfearazr la |y 9w aLISOAUO FdzyOe2y 2F . A
RS2t A32YSNNI 5 oRlya 2FSEYWOMK2a Sy A 8KAAt Al QeBRBA B ¢
AY @A GNP

2 KAfS RANBOG Ay SNF @as2 yKa @BSS 106555/ & dx3t 3 SHayiRS RL wvi%ym
d0dzRASE 0 OKYIIIBMNE mPBIOOG . At 5 ORIYRANBEY RAYVISR 2§t dz
OMMIVMKOS Y 22NARAGE 2F a0dzZRRSA SKI2FS YIN LWy HAES K 20 RS ac
AAIAYAUDWY OSAZTFOKS O0AYRAY3I 2F . Atd tF NbOdzZ I NI &:
nny 42 pmM1T RAALIEFE | f2&aa 26fH wTAbt YANIRANKO AU
d0dzReé FTNRBY GKS 102Nl G2NE 2F tNRFSaazN w2y
RAA2NRSNERWHREBIAZF N Ozt | NI & f 2 2oud 70 NdFQR(I dzNB/ 0 NI
GSNXYAY LT GF énfn ndNBvEBRIZS/Z] SAND W 0P K & EyS260 S NJL t

LINBEOA &S aAiGsS 2F (KAa AYyGiSNYOe2ya KlFLa 06SSy ARS

G2 RSES0HS NBIA2yE 2F | LINP(ISAPYy BKS2RBERB2Y 8N
Ydzil a2y 2F | FdzyOe2yltf& 2NJ AGNHzOGdzNIF £ £ & AYl

dzy1y26y SiaSO0a 2y (GKS LINRPGSAYI &adzOK |a OKIy3S
O2dzZ R RA&A(GdzZND O0OAYRAY3I NI} OGKSMNI GRS ORANBOG LISNI

¢ KA@dzRe SYLIX 28SR I RAGARS FyR 02yl e 8B R | LILINE
a0 dIRRSR YSiKef baw @5 RENADSED (LA KRS m
orgb , 2°F LF2ff26SR o0& LISNIdzNDbla2ya 2F miKS ARSyasl
[5® . 20K LISLIBRSa 6SNBE RSNAOSR FTNRHSUKS LINBGA
NEIvapp&l & KIS 6SSy &ddz33SaidSR (2 0S SaaSyalf
didzRe (G2 LINBOAA&AStfe@ ARSyoaTFTe mEK® azpHBDAYNEA VEKS
LISNIIdzNb Fa2ya 2F SAGKSNI 2 H 50 KBEASE a6 aLINE/@ SiykiiS
FoAGAGRS2t A IFBINRIAE 2wt NB RdzOSSENIMING | b2y &S IR
SAUKSNI 2N 3IXNXKB&ERS Aa AyadzyOAaASyl 02 O2YLX SGSTt
R
{

2t A32YSNAT a2y YR OFly 0SS LINbFIffe O02YLISya
l.j

S
SNIZAY 3 (/2 NBvdzNIKK SINJo@AI K &aA GSa NS FRRATA 200 WK S

dn



GKA&aE GKS YSNB SEA&aGSyOS 2F G2 arnisSa Rz
GAUK OUKA&a addzRe 2yfeée ARSyesFeAy3d (g2 2dzi 2
arisSao

2 KAfTS y2 SELBBRAYSYzaey &K&RNEOGIINBE A& OdzND
RAEGZ2NRSNBR p NEEAFEGBEYLYRED , 2P NE f 20 4GSR
SFOK 20KSN) 2y (K30 NIEREGENERC KL 8KAKFRBER
G2 ARSYaUSR aAaisSa yIrNNRgsga R2oy . At O0A
GppYR FTAdzZNIKSNIX¥2NBE LINBEOAAStTte ARBKaORKa. A
OAYR®

CAIdMBE2 Qt o2y &\ REY dlid1 OAYRAVIRI 3FABROLINBRAOGSR &0 NX

Lwe @ éARSIﬁABﬁlmQ!GJCZ’?[(S a;z'z A)\Rvéyosﬂi{éﬁomygﬁﬁza)\yﬁxyzh:51

orgb , 2c§af dzSo t20FGSR Ay GKS RAA2NRSNBR f22L) 63INBS
LY dNRIdZARDIC PP [YWREDK 2°REIA2Yya KI S LINBOJA 2 dz
0S AAIYAUOILIYlH Ay LwOwm POPPPYRYyBEOPINEER 2 Y dui
AYLI ANAYRSOGRS ABIYANI °PRINWY § RYF b IPFRR & LJ | @ A Y
AYLI ANB®R Ywb! &L} A OA S nikEHKMNED YR A 3ALIE Y 805S f (f K
Aa OAGIE Ay y20 2yf @ 1f.5Aat  FAoyAlt SANDeOm i g/ra R 6 X
ddz3aSaey3d | LIRaairofsS YSOKFEYAAY Ay HKAOK
LIN2OS&aad ¢KAa O2dzZ R LI NbOdzf N & 200dzNJ |
OKIFLISNRYSE 3 yRt LIWOBWSNARA yYSFEN GKS 2f A32YSNJ
LINE &Sy Ot RIS I bwoIma Ay iSNY2t SOdzZ F NJ 02y it (
RS2t AJ2YSNNI PO RAZYBOAGNIISR SELISNAYSY Gl ¢

hp



¢KS LIBBERS DK At AYyHSNNBdaA BB aK! ¢woOmKlI & RNAR @S a
0SUG6SSYRRDODYBRY I YR R2YIFAY dzy R2O01 SR . At O2y T2 NXY
O2y iNRff I 6fS o0AYRAYWE GG 20 AR SNE OGS [{ IANLINREK y I
Ydziil yda L2aaSaairay3a GKS oAfAlGe G2 o0AYR adzaiN
GKS 1AySalOa YR GKSNXY2ReylIYAOa 2F GKS . At OKI
Ydzit e2ya Ay ¢ncn | YRXKEPETAAA (R Y GSNFBSB AGERIVKS N.

CdzZNI KSNXY2NBzZ (GKS NBadzZ Ga Of SFNIe& RSY2yailiN)GsS
NE&ddz G Ay RSIFOo@loe2y 2F . At o0dzi AyaidSIFR NBadz
t K2ALIK2YAYSa O Ydzil o 2 yENIRER2NBYE2 (10 AARRYWAIU O 3/ G f Bt L.
RAALI F@8SR | NBRAOSRLWHPEf REIAI@YSRERt L YR ANA I/ 6
LIK23aLIK2YAYSoO Ydziil yia L2dasSaa KAIKSNI !¢t &S N
GKS adH2bNBEPH 2F adz aid NI GEBNRAGTIRA yHAI O (y2RNI NES2E NS | . 8AS
LYONBIFraS Ay !¢t aS | Osa@Alle GKdza YIe& y2i ySO!
Fdzy Osa2ya YR O0AYRAYy3 (G2 &aLISOAUO &adzomaidN}iSao

¢Sy G23a3SGUKSNE (GKAa addzRé LINRPGARSa | LX I dza A
LIK2ALIK2NRBE a2y aArdsSa Ay At FEGSNI AGa | Oo @Al
O2YyFT2NXI a2y f fryRaoOFILS YR (AySeaOOa 2F (KS

LISNI ézNBF &y (KSaS aAridsSa R2 y2i0 agAliOK . At 203
YR RSIOa @IS LwOIMD® | 26SOSNE (GKAA NBflFoagSte
AYGSNFSNHS56R20KIAR WS MRTY @AW KBRINBAE OS ¥& yaddzOKi K SNJ T C
4 . At YR LwOm SELINBaOKEIYISNBYSHAT yRK 2 (KSBA &
jdz £t AGe O2yGNRf SyleévySas yR aiGNBaa fS@Sta:z

OeONyS WAWRS UyRAYy3Ia LINPYARS ySg TFdzyRIYSYll €

NBflo2yaKALA o06SG6SSy (GKS 20t LISNIdZNDIl a2y a

Y2fSOdz S FyR AtGa I Oa@Ale YR FTdzyOozZyad ¢KAA

GNY yaft | s@Otlef2y¥a2z RMy GKS NB3Idz a2y 2Fa. At | Oa DA
Fff2a0SNRO 0OeOf So

¢KS OdNNBYyY il KISRERIH | 22 yi RITIY AGAGNR I AANBR Yl o
G2 aovYdz S GKS SiSOla 2F LK2aLK2NRBfla2y®d LG
Ay FOGdzrf . At LIK2ALIK2NRBfla2y S@OSylGaod 5SALIAGS
dzy RSNARGFYRAY3I 2F (GKS YSQKI ORDY S2F y®R2 UK t (i F8zy Ok
SEFYLX ST (KS aidzRRée RAALX @SR (KHKizy5t G§3NF a2y
AY G SNI Ooveyg & ALK | RRA o 8lyys S\HD Arédf a2 NINRIAAINS NB a S
CNREY KSNB (G(KS f23A0Ft HiRE (G S&HGS Ld K52 N3 (i Bd2ii dzNST
LIK2ALIK2NBE a2y SOSYHXKSBRPRAMES aA X2 MAIDEOS



/| KFLIGSNI yY /2y OfdzZRAY3I NBYINJ] AP

LdzZA £ G dzZll2y GKS aS|dzSy 0S8 mQ3ay/GASINGK Soazbyili dz BBl f K.
4dz00SaaFdzZ f & RSOYBYAYINI KESRYIEKIF2RAUOI a2y 2
K2aGalLkRdalr g ORBRENaNBRdzZ f f &8 § @@y 3¢ KK Sa Ok &
AyAoltte 6fS (G2 O2yUN)Y LINBOA2dza 20 aSNDI
LISNIidzNB I oa2yad Ay XnEZ 0o ET2RBSNEISIKRAWHRIZ ( K ¢
NEBfla2yaKALl 60SisSSy (KS GKSNXY2Reyl YAOa |\
Ala ALISOAUO FdzyOe2yad LYy LI NbOdzZ F NE GKS
AYUSNI Oa2yad o0SU@RSYHMSyRtE2ZNIYRIMES (KGNS (KS
2T G0KS OKFLISNRYS Aa y2i ySOSaalNate o0SyScC
0KS ({AySea0a IyYyR GKSNXY2ReylYAOa 2F GKS |
AYGSNI Oe2yaylyRAVEY OBDNBYR &S NBIdz | a2 27F |
OKI LISNRY S NI V¥ RIFbaRYEE Y2RAUOFIa2yad

¢KS OKILISNRYS O2RS o6ly SYy@ANRYYSylln I yF
GNFyatloaz2ylf YW2RASEOINRIYD ALY EIMBEOAAY &F 3 ax
GAGK ANRGAYI SOARSYOS (12 &dzLlILR NI GKS SEA:
Aad 2yfteé | KIFIyR¥dA 2F SEFYLX S& 27F2 Kefgai ¢
A6A00OKAY3I OKIFILISNRYS | Oa@Ale 2y YR 20 K
RA&lFOa@l GS Iy SEOS&a 2F . At Ay GKS [ 06aSy
latefleaz2y 28mMnyEMpPRENB OGS | R2adzaldyYSyia o
GKSANI O2YO0AYyloa2ya a LINI 2F GKS OKI LSNP
Ydzft ot S@St NB3IAdzE | a2y 2F GKKME GAIVEXeS EK | GK | oL
LIN2E GARS | YSOKIYyA&aOlt dzyRSNBUIYRAY3 27F
DAt GdzyS AGaA  MiGay@awiR  AGGARZEAESRISENES IGA S (K ¢
AYLRZNIFYOS 2F (GKS&aS LK2aLK2NRflea2y aAlSa
YSOKFYA&AY 080 IXKADKS (KEAS 1adLIrn | Oa@Ales A
02 dzy RSNRAGFYRAY3 2F 20KSNJtc¢caa 2F | aALJrna:
GKS 1 aLikrn OKFLISNRYS O2RSO®

¢ D¢ S

¢KS 2NBIYSttS ALISOAUO S@2fdze2y Il NB N}¥GSa
d0dzRe LINPOARS AYTF2NXIl a2y GKFG OFyYy 3dzA RS i
AYONRIdzZA YT [[jdzS&dea2yad® a2NB20SNE Ay Wik dNBSH
ALISOAUO 1 alkrna YAl RSaAaIyAy3a avlrtt Y2t SC
LISOAUO tc¢aada 2N Ifft2a0SNRO K20alLkRrdao

Qx

CAylLffesr GKAA LINP2SOG LINPOARSA AYLERNIL y(
AYOGSNI Ola sAGK (GKS 9w aiNBlaa aSyaz2zNl Lw9
NEIA2yaf AYFANOM2 K Ay i SNF Gof2yH2 YENRKK | 02 Y
ARS@l&2y 2F (62 O0OAYRAY R 53 AKIISEa LINER OARIS R2
dzy RSNREGFYRAY3I 2y K2g (GKS OKIFLISNRYS AyidSN
RA&G2NRSNBR YR dzyaliNMzOGdzNBR yI Gdz2NB 2F (K

QT



GAOK (GKS OKILSNRYSH BKIldiy TRZ RRFH MNFIRIZFRBIYL wRy 2
O2YLX SEX LINRPOARAY3 || 06SldzeaFdzf SEIYLIES K26 RAA

GdzRé Kl a AYRSSR LINPZGARSR | 3INBFGSN dzy RSN
S OKI LIS NBEWS GRS ovdzly i NBNB ( SR defld® 1 £ Sa | 6
J Osa2yada 6AGK 20KSNJ aiNBaa aSyaz2Nan o!¢Cc |
S 2NJ O2dzf R 20KSNJtc¢aa KIFEGS | &aAYAfI N SiSC
I Oa @ SR 2NJ RSI Oa@I SR o0& (KSaS ¥8RBEIRI »Zyak
GKS 9w | aLJrna odzi y20G LINBaAaSyd Ay ORKI2ALI I AaYAO
i K S 0 dzR A S O2dz R | RRNB&aazxr ¢6AGK GKAA& &idzR

_|.|
o
N

pd
&
7?
w
pd
<
ax
c

o
N

Py
P
(0)]

Py



/| KIFLJGSNI oY YSGK2RaA

¢tKA&a aidzRe SYRBXKADK2 k Yy FSNKIZRO | y I f @& a
FylFf eAK@2Yy2TRNNXYI a2y f OARPREOA DBt || F@nAQa&2 Y
AYGSNI Oo2¥ 3 &XKKpDBNI KRR RdZOSR A GKAY in
ChPp &Kda OKI LI SN a SNARS S (1KNRIRG SR3.I R (EIRA

QX
>

pdm tflFaAYAR LINRPRdzOsa2Y YR &SIljdzSyOAy3
lEf LabF BPER $cF wd &) | BYSANES LINRP RdAZOSR @Al GKS
oxzéoms;msmms R S adAS\NNESR AaYSaIJSdBS]yéffS Ayi2 ¢gAad
HOOBENB & AaA22 ydiSOW2AN0T BRAHE KYRoBRKNBYOAY Of
g AlGK by  RRAoa2¥ 8 BAY¥R KAZORADSSI WRIAS &A G
RSAANBR LINRPGSAY | YR ¢iKBS Oli R NBR VeNYi I Qfy & @IKSD!
A3SyS FT2NI 1Lyl YeOAyd

¢ KS KdzYdfyBrEwirla ol aSR 2y afi 8BS oK tiz2 by Obitivd 8 R
[ 50 O2yaidNMzOGa GKI df SySNISK QONRYUSSRA yF NiBHY  TAKYSR
' VAGSNEAGE 2F /FYONRRISOL Ayd2 | LI9¢ | Adc
IAD FNRBY {@O2RRICBNISRAUI I AYAR | H ddpdo 0ETK Swavsl

O2y aiNYzOG & zSN&fX@zewmmumﬁé@wfrﬁmKs @S0G 2
O2y Gl Aya GKS NBarAadGrkryOS 3SyS F2NI 1yl Yeo

tfFAYARA& ¢ SNB 9ipNIOWEONt NIES RIZAMAG 2 K2 O1 CANI v a
GKIAMpYIT NIF a2 2F LI I ¥XYRYAIYnOFAOSYINIdR2F VO
dza 3 R Ay Odzol GSR 2y A0S FT2N dn KBAyidzaXae Og
I LI ASR G2 GKS OStfaod ¢KSasS OSft ft a «xiog SIEE A
a2fdze2y o1 a xRAGKNBRIK 200 Nt RRAa2Y 2F [ . 0
K2dzNJ g AGK dKHK‘lS?xMI‘ﬂIMéQ’UNleZEISRZ a dzLISNY I i
NB & dzad LISY RISIR A/ FauNB1 0 SAy 3 LI SR 2y 6BNBI Ye

AyOdzo I SR 2a@0®NY A3IKG G or

tfF&aYARE NBLXMDS GRS B ATXKNMYLISHBRNER LINGE 1RdZOS!
GKS t1062NF02NBES SAGK | aAy3t S s@eLoLaysy Soyding
GAGK 1FylFYROAY |yR /ANRSya 2Ry az@&R (&S ot

tfFAYAR aAyALNBNMI YAzG EOFAANE RS IR (PRSIKRR ¢
LIN2 RdzOSR LJX F aYARa& észl-yafﬁééraﬁar\émaiw;wmy@aaﬂamm@

YSI adBR13y SR ONR @2 f dzY S & LISYORNPdrFZ0ASSRE S il &I
a2 dzNDS 6aARjdBlyOAGE a SNIBAOS o

sefey



bPH tNRPUINB&YEA2Y | YR LIHHzZNAUOI a2y

tflaYARa ¢ SNB 9NIORE MDOBE® 88 SRy F2 NizEE yeNSlai@ A 2 y 0
aK201 GNIYyaTaNM¥YbpbazWNbhol2 RIS KIVA XX NXRYOWRAYYISY NI o
G2 O2YLIS4ISy GYIPRS A Odzo SR 2y AOS F2NJ vun YAydzi:
d KSIG akK201 sta FLIWASR G2 (GKS OStfao ¢KSas
GKSY AyOdzl §SR T2 NJdvd K2KESNEAUGKERAATKAZT SAR/ZT &l daLISONTY |
NBY2@PSR | yR NB#&dzA LASS/FRINS AoySAmian LX F GSR 2y 1yl
¢ KS LOtSINBSGdzo F 6 SR 20Ny AIKG G or

Ly AYyA®IOf t SYISELINSaaABY 42 ODNBF GHEREAB A ( NHzO
LINEGSAY 61 & OFLIOf Bl &Ft xdNFA SEKNBAAISR I §RA ST
AyOdzo sy 3 | aiaf{[S a@@NREYRY Syyi SR WA GK Yyl YE@OAY
2OSNYAIKEKS GaloY¥LIdcP dg & (0 KSyRRAMaf20¢7UISIR [(.2 OpNR GYKE &
YR Ay Odzo I iNR G/ SFUSTIMGBAESE A Y RdzOSR i GKA& LRAYD
Uyl f O2yOSYyidNlasz2y 2® IKI2GINEF W TR WNBIIKIS RIS a5 3/ Do
g SNBf fOSOG SR 06ST2NB (st2e @ | oS HES [FERBRMOIRGR 8§ OiG SR
K2dzNJ A yOHKB | dzf ¥ ¥RdzOSR YR 2yS 2F GKS AyRdzOSR &
dhpc/ F2NI p YAydzinEa Ry RS NIURIE 53¢y wipSs 2 aF

5¢¢> Mn 22 {5{X O0ONRY2LKPgENBIK® dBSOAYiR:A AR &ZOSRP
Al Y@t &8 AyOdzol GSR F2NJ wn YAydziSa |G NB2Y (SYLIS
LINS&ASYyOS ZToSaANBaAOGSNY I adLlzy R2GKS a2 tHde&tnS n n
& YLX S adzLISNY | G Fypic /6 FF52 NI ypO dYorlyldEiREal iRy RS LINE 3
O0dzii @ NONR/Al e@dmISvtacs wmn 72 {5{Z ONRY2LKSy2f of dzf
I yyRadzNBF & | £ al YL &3 3RS HRSE NAKS 2 I9NHE (/S X 5P

¢tKS YSGK2R T2NJ SELINB&aaA2y | yR adsAh!Udl o2y o &
fFr0StfSR LINRGSKY as ONY adi lNNEEAX SREKS t Sy Odzol o2y 2
O2f2ye O0.[HM 590 OStfa LINRPRddzZOSR Ay GKS I 62N
GAOUK 1IYylFIY@OAY YR B3IKBEgW I XBB NS ¥IKG (KB yo RAE /dzab ¢
GAGK FTRRAa2Yy It [ . 0NRUGK dayraitK, NG yOKSEROA W | YR )
{I YL S& 6SNB AYyRdzOSR I GKA&a LRAY(d gA0K M Ya |
T2 K2dzNE O0STF2REf KLISDSESEHISSNE NBE A RIISHEPRSR Ay
nnn Ya bl /fX LidymydryR FNRISY I



¢FoftS yY /[ 2yalNHzOGed odzaSS R SAIiIKeAYT (iKKS ALINBRIESH y O2 vy a |
iKS addRe Ft2y3aiRS GKS (S8 AyT2NN¥lo2y | 62 dz
pSOG2NE (188 (INPiSAYy2FYR 6Ké AlG ol a dzaSRo
bl Y[t NPG+SOI9ELIN{2€djI /A ib2GS3! yAL{ Ol
NJ aan Of SR O2RS I yR
SYR
2 ¢ LAt Llon¢ | . Sa |,S&a |,Sa |[2AfR |t MmmMnAnl +HTT
H{O T 2 NY [ cp
K dzY I Y]
At d
AVKS
aidzRe
CHH]. At |Llon¢ |, Sa|.Sa |.5a |[!'¢tlalt mmnl+nm
H QO RSUOA [ cp
FT2NJ b
dza S
¢ncy. At Llon¢ |  Sa |,Sa |,Sa |[tK2alLt mmn| £ HIT
H QO Y?\YSG [ cp
Y dzu | Y]
¢ncy. At Llon¢ |  Sa |, S&a |,Sa |[!¢tl at mmn +£HIT
¢ HHC HpO RSUOA [ cp
FT2NJ b
dza S
. pT.At Lon¢ |, Sa |, Sa |,Sa |[tK2alt mmn|+HTT
H O Y?\Yée [ cp
Y dzi | Y]
. pT. At Llon¢ |, Sa |,Sa |,Sa |[!¢tl at mmnl £ HIT
¢ HH( H O RSUOA [ cp
FT2NJ b
dza S
¢ |Lwom|Lione |, Sa |, 5a |[,5a [2AtR |hTpn|{Hm
[ 5 H O T2 NY {np
K dzY | V]
Lwh @
dza SR
GKS a
omMntLwam|LI9ne |, Sa |,Sa |,Sa |[LwOmt hTpn|/{ Hm
oMT |[ 5 HoO LIS LJatR {np
ol 3SR
Y dzii |y
RS&aA3
Ay ai
opc3Lwam|l L), Sa|,Sa |,Sa |[LwOMmMt hTpn|{Hm
[ Lod[ 5 | Aad LIS LIat R {np
¢ 9+ 0l aSR
[ L/ Y dzii | ]
Ot 2 RSaA S
3 Ay &d
@S O
oM. (

iKS



CKFgSR OSY Od@IgBRNBS FT2NI M K2dz2NJ gAGK ndp Y pn
LINEGSFAS AYyKAOAG2Z2NID QB fha Ad SINE TESINdzya 2R2A0F al2(y Im C
K2dzNJ ' yR Uf SNBR (2 NBY2@S OStf RSONRAD { dzLISN.
YAO1 St O2f di¥lydzAifKA @NIgldt SR NBA 0 K GKS O0AYRAY3 06dzi St
b/t LI yo0O FYR ¢l AaK8RSHERIR2VIBESENAGEA RAZOAYRA
AYARLEFT.2&tS IRH2RJp n Ylawgi@d Rtk N2 S$A 2&F 6SNB St dzi SR d:
0dzi SNJ O2y i AYyA{8 pyR UdzZiSEMIKRIWESRI KASWI2 Uyt | a
0dzi SNJ 6wn Ya | SLISaz amnaldl ! Yirakb cORERZ SpA yY a0 2ay30 Sty G NI o
GSNBE OF ftOdzt F 1SR dzaAy3 | yIy2RNRBLI YR | . NIRT2
Fad GKS adl yRIgNRP N0 dYNEIKSY £ FINPEYK S diiHl S ERER LIdz2NR (& g1 3
{5{! D9 ISt FtYR o0& YSIFadz2NAy3a GKS !'Hcnk! Hyn NI a;
ydzOf S2aRSad ! ff HyN¥LES@ oSNB ai2NBR I

dotb aw £ 06SfttSR LINRPGSAY SELINBa&A2Y | YR LIzNA

tfFAYARA 6 SNB 9WNIORE MDEW 88 SRy F2 NizEE yBNSaiEa A 2 v 0

aK201 GNIXyaTaM¥Ypba2zNWNbhol2 RIS KIVA XX XRYOWRAYYIK NI o
G2 O2YLIS4ISy GYIPRRS A Odzo SR 2y AOS F2NJ vn YAydzi
d KSIG akK201 sta FLIWASR G2 (GKS OStfao ¢KSas

s oA oA 7

i

GKSY AyOdzml G§SR T2 Ndwmd Ki2KBEE NEA{UOKEAGTKIZH SARST &l dalLJSoNGY |
NBEY2OSR FyR NBafdsa LOSS/FRINS AoySAwian LX F GSR 2y (1 Fyl
¢ KS LOtSINBSGdzoF 6 SR 200ONY AIKG +d or

OELINBa&aA2Y IgyRl BI&ZRA POl a K $o xaNB @A 2deR SaNG dzRe LINR Rd
0KS?PD 1 mEPSLE [ | 0 St fdBIFS RLINPAGI &MY/ LIAINBA Y 2 F (KA a ai
laAy3atsS O2t2ye AYy p Y 2F [4 ® NRY Baz8lHABR SYSy i
K2dzNB |G otc/ o0ST2NB (KBKOSOHBES 3 BISa KIF NDSAG SR
NE&dzaLISYRSR AY ad YAYAYdzY bawdfald®RAdS ©/O2[yd | Ay
MZHZoBmMIp MoyEan Gupé@d 6 St SR | YY2ybAldzY¥ 0 QK MZENA RS 06
RSdziSNY GSR /St 2y S / sYildnS G189y B S A deYb cd)/ LH[y3R /TN 4
2OSNYAITEIKS 10Sfticd 6 SNB RAf dzi SR G2NPoanyn Gy WA G K
n® hs53 o0ST2NBY?PH I §68f SRS YBAKEE NKQHINOA R 26 dfo2 Y
omMn Y3IAghvtMAPenSE gl a FRRSR YR GKS OStta 6gSNB A
¢CKS &l YLXS ¢6la AYRdAzZOSR 6AGKiymKEZazNEYBSTRNED | v
KFNPSaday3aod

¢ KS LIzZNAUOIF a2y 2F 1 0StfSR LINRPGSAY dzaSR GKS 3
¢CKFgSR OStfta 6SNBE AyOdzml GSR 2y AOS FT2NJ m K2 dzN
LINPGSIFAaS AYKAOAG2NI 0201 0GFAf ® | DSNJ a2y AO0la2y=X
K2dzNJ ' yR Uf iSNBR (2 NBY2@S OStf RSONRAD { dzLISN.
YAO]l 2t dzYy 1HiljKdzAlf Ago- Nl NBR A UK GKS O0OAYRAY3 0dzii S

MH



b/t LI yo0O YR ¢FaKSR gA0GK | &aSNASa 2F
AYARMIKXE IOy a 6SNBE St dziSR dzaAy3a O0AYRAY3D ¢
YR 0dzi SNEEOKIR/ KRS yAayii2 Uyltf 1 ayY 0dziSNJ 6H
Ya a@/ fLJ tTdcOod !'ff LINPGISAY O2yOSYyiN)az2ya
. N} RF2NR laaléeod ¢KS . NIRFT2NR | agmwdn dza SR
YakYEd® ¢KS &IVaLat S A8\ YD 9&/ESt YR o6& YS
lHenk! Hya SyaaNB YAYAYFE 02dzyR ydzGfy$z2 e RS:
cl/ &

e 9+ Of S+ gk IS

¢9+ dzaSR Ay GKA& addzRRe ¢l a RIN2WROERI o327 K
OSfttKEBDd YSUIK2R 2F (NI yaAT2NYI d0DKT LB SINNRpDIMA 2
GKFG o1 &4¢ 92 SRNFRMDa 2y ¢l & GKS aHLwWd @l a
LINE RdzOa 2y S GAGK GKS 92py e $ @l NIRING 254 NS R 3
0N yaRyNopER OS99 6 & 0 dza S RdzaR YK S HiLINGBKE2aO 2 YUOND
C2NJFmK P& NI o2 2 F>LIVIAYAYRIZYO yOR yYOBR (G NI a2y 0
g a YIRS AyOdzo I SR 2y A0S T2 NYHKSYAY kKR
I LILJX ASR G2 GKS OStfad ¢KSasS OStft a «xio SIIEt A
a2ftdze2y 61 & xRAGHKNBRIK 2003 Nt RRAsa2Y 2F [ . 0
K2dzNJ gAGK &Kd | AKSSHBSIyiaaNA FdzZASRY & dzLISNY |
NBE & dza LISY RISR A/ FTavuNB1 0 SAy3 LI I GSR 2y 6BNBI Ye
AyOdzo I i SR 200Ny A3IKG G or

¢ 94 SNB SELNNEREDBR GKS AyOdzmle2y 2F | &Ay3t
Ay GKS tF02NF02NRD0 AY p YYIA O R [BNPHBNR (PKD S3
Fd oK /& YL S 6l a GKSY RAfdziSR HB¥LpOAE VA
YR Ay aezo BRI OKSTIRPT @ {F YL S& 6SNB AyRdzOS
Uylf O2yOSYidN)az2y 2Tp LKXDRNHE yRS AYNKIzoK [(INIRS :
GSNBE NBadzzalJSYRSR AYy 0dziSNJ HAn Yacy®&LdSas n

¢ KSH iR OStfta oSNBE AyOdzol SR 2y A0S F2N wm
LINE GSI4S AYKAOAG2NI O2010GFK At d ! DSNI a2y A Ol «
K2dzNJ ' yR Uf 6SNBR (2 NBY2@S OStf RSONARAD |
YAO28Hzy® (K Iidzf Mo NISG SR 6AGK (GKS O0AYRAY3d
bl/ X LI yoAblKRIKSEKEWRRAGHY (Fah yMWAIRE T 2 S
GSNBE SftdziSR dzaAy3d O0AYRAY3I 0dziSNI O2y il Ay A\
SEOKGIRYy A yii2 UYylf Il ayY 0dziSN) 6nn YaLll St8ag o
LIN2GSAY O2yOSYyiN}los2z2ya oSNB OFf Odz | § SR dza’
. N} RTF2NR | &dalkeée dzaASR . {! ¢Mdn 0KBk Vatlid yiRK SNRa I
LJdzNR (reéa aeSas &R ®# yDP5ESE yR o6& YSIadaNAy3 &
SyadzNB YAYAYlFf 02dzyR ydzOf S¥yaaiR$dd ! £t al Y



LAt YIRS LoWSONS Ay OdzoF GSR SAGK ¢9+ |0 F Nlez 27F
G SYLISNY UidZANB oD NMWBDIDY MEKEST Of SBIIBIR 6 SNE NBEY2FSR TN
a2fdze2y QA 0SAYy3 LI &Ta SROSOESN2ZIdAIKE $ A0 1(S% | RO2R
GKS OéKbzaryBl dzA NBo NI 6SR 6AGK GKS O0AYRAY3I 06dzii SN
bl/ 3 LI yoU glydR aE& KO20Kd8Yyal YS 0 diiiSMBPdzBKS al YL
6F DSNJ 0 SAWARKE ARKSIROBSNE O2ft SOLSROIBAPIR O2y il
LINE (dSA /A LINE 0SAY O2yOSYyi(iN}¥a2ya ¢gSNB OFf Odz I GSR
F33a¢ RS RMANRdzaAIFBRA{ 12 a (GKS &l yRMBMR U&aNIWSEOTFNRY

/| £ SFPSR al YLIicpmwod & aid2NBR 0
dpt SLIs RS & RRG 2y RI 2 al YLIX Sa

lff LISLBRSa 6SNB LIzZNOKIFASR FNRY . A2alald ¢
YAYydziS G mannn 33 0SF2NB 0SAy3d NBadzaLISYRSR y
OF2NI /tH FYR Lw9m LISLJe RS &dadf2(NI LIS L¥aR DR ILINB 0 RS
LIJZNOKF aSR FTNRBY .Az2alald ¢KS LISLIBRSE gSNB OSyi
0STF2NB 0SAy3d NBadzZilLISYRSR AY layY 06dziSNJ 2NJ 5a{ h

LISLIoRSa0 2NJH Ya @R®{t0 OoRSGFIAt&a Ay dGlFofS

KS
A

¢k ob¥s adzyYlF NBE 27F t SLldRSIA WABRS AydISIMsRAIF MdfRERS R K S
OKNRdARdzi addRRer AyOftdzRAYy3d AyT2N¥Ilo2y |l o2dzi &SljdzSy0Saz
0dziSNJ Ay 6KAOK (KS ddyIwrBo W SNBE RAa&az2f SR Ay

t SLIB RS { SljdzSy OS {4201 . dzd
02y OSy G N
o0Yau

[ 2y ONRE [l ¢Ct! +] M N Il ayY

0/ tHVU 2 NJ

5a{

L wioVm ONMP + + t WD { MO N 5a{

L wi%m ovMp{ ¢ [°VT [ M N 5a{

L wiom °Pi b, 29| L MO N 5a{

L wi9m OYY | w9ouP¥ L M N 5a{

L wioPm °Y9 b + L PPP5 { M N 5a{

L w'm nY5al CPL [ M 5a/{

RO{t aYYl YWL[![/ C[D[|H Il ay




hdack &4 aLISOGNRYSGNER Fylfeara

I fafl YL S& 6SNB adzo2SO0 G2 YlFaa aLSOGNRYSH
AY 2NRSNJ (2 SyadNB GKS SELISOGSR &aAal s 2F |
dzy t F 6 St f SR &l YL S&X Ay | RRitdAYy GAikad @0yU NN,

¢KS &dddzRe dzaSR [ AljdzZAR OKNZRMK @2 A NISHKSNEY |
al tlhaa !'t[/ FyRTH{KS ¢2h-Qi SINEa 0S5 IS YINE & Sdi S N
l aY 0dziSNJ own Ya | SLIS&as whd 1{¢#aYoL¥/S & &pS NSa
GAUK CNRWMHZZ N2 oG @a im [ADAYRI S 41 & f2F RSR 2y
.91 /n O2f dANYK ! IO} dAAORdzA & 't [/ t NRPGKI Y

a2Aa0SY D2gNIGS gl & H 20RAYEI yal YpJi Sx t2ky/ YAy
F OSG2YAGNAf DARONEY RTFBNMKSR F2N) p YAydziSad
gl a StdziSR oempp:: JA2 BASWE FFNMAQ FdAASNI A Y
Gnaom: FT2NYADOL QAR d@nd FAGS (IGNDdzYy o1 a adzasSi
hp > A2t OBPir:. FTAMNVAO I OAR Al ddhdi § NINT B 2 M
a2t gSyid . Ay ! NBIFR& F2NJ G6KS ySEG Ayea2aS0a
I aSLINFYGS MyRSY2RIFLIZFSA{SHAL G 6SNB LINR OS3

P>t baw SELISNAYSYyda FyR REFEGE Fylfeaaa

I £ fAaLE YLIE H &NE 02y OS yLING Lal2 NBhka ywRyo ditKkSSNJ 6 H n
| SLISa:X mnn YaXY/pt XY ap 5Yat.Ja W/inmdc bl by (GKS
Ya ! 5t 0! RBWREKYZ S LIHHWGS RALIRGIAaAaAdzY &l f
6! RSYBBRAWB2ALIKIGS Y2y2LR0F Faldy a0y OBV K
H 2201 ®Y AYLR2SBABYGK$2@dzaS 2F LIR2GF aaAdzy ydzOf
ydzOft S2a RS alt o

ltf baw SELSNAYSyYy(Ga 6SNEnmHHABR {hRKEE LINE
gl a SYLX 28SR (2 NBO2®R! 1€ YSISa&REYPhiva ad.
SAGKSNI pZ Hpl 2N oldzl NI BOUISOPF N2 YSGSNI &lj dzAa LI
NEa2ylyOS ONR23SYKSIRI&EFIO%2 &S RINPRB@MIBR o
NBIljdzA NBR Ol 4Sas LISLBRnAaGYa! A @20 IIRRGEGRI f
O2yOSYiNIo2y 2F>a®AlKE&ENAK OVR2YyPRBY ANl a2y &l
5a{h O2yOSYyiN}a2y ¢gla y2i KAIKSNI GKIYy ™ 3

lylrfteara 2F (GKS baw &LISOdWNd H@H S LBSNFR2MNY
NEBfla@S AyliSyarie 41 a YSI adAMERNEFR2INd 8F OKY (
SIOK LISF] 2F GKS R2dzf St A& LINRLERZ2Nb2VYL f

Fff26Ay3 GKS NBflFa@®S LRLMzZ a2y 2F SI OK Oz
AyiSyariae QrftdzsSd ¢KS | 207AA¢VYOFLoRE REES L.



A0 doR ¢ | OSNF IS LIRLIzZ a2y 2F !¢td! FyR !¢t d5

GKS OF f OdzAf SR LRIBMHA  B2¢g20 2F (1 & K&A 8RN

&
@
[N
A
>
QD
QD
c

pdy alfl OKAGS DNBSy !¢t asS aal e

ltf Fraaléeda 6SNB o6l asSR 2y LINBOA Ddey nSHHPNRA YSY ( &
S ®2d@®m .AY laY 0dziSNJ oun Ya | SLISAILIMmamdcYlm Y/ f
Ay OdzaFIZ2INSRip YA ywzi¥Ba IHdt oadldzdl f >IMBIA0Od RRSBR2 lidyS
GKS &l YL S 0 FPANNB Ky AomSiNGy @O dzodk bBLYSE HN T
YEEFOKAGS ANBSY NBFISYd Aa ' RRSARIVEGHR | lokkS/ a | Y Lt
FG NRB2Y GSYLISNY GdZNBE® ¢KS &l YL S&a gSNB GKSy YS
2 KSY dzaAy3ar aXKSe 'it2 13352 FH1REBAIPAKKRAVIB LI RSE 4 €
FRRSR 110 GK8&KS®IYS8todYSBnhaYa LISLIBRS 5a{h az2fdzm?
O2yOSYyiNIoa2y 2F M Ya LISLIBRS YR M 2 5a{hd | ™
GSNATEe (ORYOBKBRI &FS a2t dSyi RAR y20 €t G§SNI !
OKI LISNRYy S o

I adl yRFNR OdzN¥WS ¢l a 3ISYSNI ISR TPNMXHKS | aal @
gAGK GKS FTRRAa2Y 2F n Ya ! ¢td ¢KS adlyRINR Odz
GKS FTRRAa2YyIlf oFO13INRBdzyR SuSO0G 2F GKS LK23aLK
AYASHifted yI f @aAa 6 &cu @A SBRRILKE RISNR kYA O8S | (

GKS adl yRIFENR Odz2NBSs> gKAOK d_HKazadzMﬁBJFSdzeSHR(SuSNJ{)\
CKAA ¢l a O2YyPSNISR (2 LIKed LK 0SS LINPRdIzOSR LISNJ

hPph LwOm 2f ATF2YSNAIT a2y | aal e

on>a 2FHbwHEMEzy R2¢y 0 wmX nnann I G2 SyadaNBE y?2
a2fdze2y 0STF2NB (GKS gal YLI $a gib2alpltf {229 SR SK y@iA2d K 5
RO{t LIEMNIRISSVOMNI . At G NAIYy(l 0SAYyMOHZABGBS8RSR® ¢
GAUK p Ya GrgymIRY{Rt MWL RS F2NJ H K2dKKEal G NR2Y
adl3S aSNWSa (2 KA H3ESBNII K NRI SINDPAREMPrGS o S

Y- WA Ay az2fdz2ys FLIWLWINAY3I a4 gKAGS 0232y

(0p))

¢ KS Ay Odzap KI SR SIAVEKM. NI t2 Tb on ma Y.aA t! ¢t ¥R ol ay OdeéNJ
l aY 0dziSNJ 6o O2yRAoaby P DKO2FREK 2 gA WESIRKE G & 2
@2t dzYSz ¢A0GK (KS 21 SW KabaiS8zNIHE K SNIA A yFRiad K S NI H
K2dzNJ AyOdzol a2y |G NRB2Y GSYLISNI Gdz2NE 4614 R2YyS 0
HMZnann 3 F2NI UGS YAydziSaod ¢ KeS\ GakdzLIS N | (i 1 2yF (R Agyl 3a
0dzi SN ¢ KS LISt tASU Sjldal tNBldadxa LASAYTRSSNR @2 € dzY'S | a (K
YAESRS5H £ 2FRAY3 0dziSNIH . 20K ABRMLP SHAF&UNBAKBYR
2y ®H5Pp9D IS|



¢KS LISNDSyidGlFr3IsS 2F GKS alyYLXtS Ay SAGKSNI G
oFraSR 2y o0lFlyR AyiGSyaride oMK KS 33 (GER O d&
0KSANI NBEO2YYSYRSR I LIINBFOK G2 YSIFadz2NAy3
2F az2fdzofS IyR AyazftdzntS (2 Ol 900K 85 YK
grRBLISEGSR I (dzE SHlays H@SWNgrSESy 22 A0 1568 Gar 1I9E S 3
L2 Nb2Yy 2F abKBf §2ivz0 850 B8NAYy a2t dzof S FNI O

pdmn [/ 2YASNWlFoa2y 2F FYAY2 | OAR&a |yl teé&:
¢CKS AyAalft adl3$ yz2isdErndl 102 yASINGD 2w XTF Y2
alidzRe aSt SOKIPK2 KHIOEA HBKSHYNI LINEENP2IERIK RS-

RSUAKIMOK LJ2 &4 S&SAjSaSIyiiFRa B §AGK 4 € SFad 2y
ow I $ROBK2 KR WV YSR NBY yENSHEYGQRIHY Yy IR KE

Y2RSf 2NHIYyAaY A4ASBINOEERIKBISING YOy &Il adsS
St SAlyasxs ' N} oAR2LIAAE (KFEYRiAYH &E2 § & DOKUIZNE R
{Sl@Sd 2F Ftf (y2sy |alkrna 2F S|yOKLINZNH I
RFEGFIomadlwimK S aSljdzSyO0S 1AaRSryme (il 8 FO 25¢ La-KNB
20KSNI | allrna gAGKAY (GKS al va. BNBI NS G
6.[h{'acH YIGNREZ D!t 62u8ry0 muH YR D!t SEi

¢l oMNS { SIjdzSy 0Sa dzadRoXxyY RRELIAGERYE | ff &SIdzSyO0Sa o
GAGK GKSANI 3SyS O2RST 2NHIYAAY 2F 2NRIAYS adzo OSt ¢

Ly A LIN

t N2GSAY/ 2RS Yy hNBFYyA&|[20Flsa2y |O2RS

. At Il aLd p | dzY' | y 9w t MM K

| S0 al

Tn 15F

LINEGSAYI &L m! || dzYl y OQedd2L) | ajyt n5ad

| S0 al

Tn 15F

LINEGSAYI ALY m. || dzYl y OQedd2L) | ajyt n5ad

| S 4 al

Tn 151

LINE G AY1I &L m[ || dzY |y Oeli2LJ) I aYt on (g

| SIFG &l

NBf Il dSH

15F LINJI &aLJ) H | dzY' | y Oeli2L) I aYtpnecy

| S 4 al

023yl G

15F LINJI a0t n | dzY' | y OCeli2L) I aYt mmmT

| S0 al

Tn 15F

LINEGSAYI &aLY ¢ | dzY'| y QdG2LI I ajt mT nd




| S a4 a

Tn 151

LINE G SAYI &Ly | dzY' | ¥ OCeliz2LJ) I ajt n5ad
Dwt tp |l &LJ) ¢ | dzY' | ¥ aAli20K2y It oycr
| SIG a

Tn 15¢F hnooi
LINE GSAYI &L mu!|l dzYIl vy Oeliz2LJ I &)

| SIa a

Tn 151

LINE GSAYI &L mu. |l dzY Iy OYR2UGKSTt jv e a g
| SIa a

Tn 151

LINE GSAYI &L mo || dzY |y YAONRA2Y{tnyTH
| SIG a

Tn 151

LINE GSAYI &L mn || dzY |y Oeli2LJ) I alvn+x5(
t dzii | 2 @

aKz2 0]

LINE GSAYI &L T | dzY' | y OCe 2L I altnyrTr
| SIG a

Tn 151 I N} 6 A R2

LINPGSAY. Lt mg! wiaKFEAFY 9w v o[ YV
| SIaG a

Tn 151 I N} 6 A R2

LINPGSAY. Lt Hg! widKFEALFY 9w vV Oognr
. Lt ouy!

| S a

Tn 151 I NI} 6 AR?2

LINPGSAY. Ltoy! widKFfAFY 9w vyl m.
| S G a

Tn 151 I NI 6 AR?2

LINEGOSAYI {Tanmy! |[GKFfAFY|O&8G2LI F &)t HH DY
| S G a

Tn 151 I NI 6 AR?2

LINEGOSAYI {TnHY! |GKFfAFY|O8G2LI F &)t HH DY
| SakK2 0

Tn 151 I NI} 6 AR?2
LINEOSAYI {t T/ P!'|GKFEAFY|OG2LIX F &YhcpTN
| S a

Tn 151 I NI} 06 AR?2

LINPGSAYI {tTnn!|GKIFfAFYO&G2LI F a)v [l !
| S a

Tn 151 I NI} 06 AR?2
LINPGOSAYI {t TOQW!|OKFEALFYOBG2LI I alv dp{ k
| SIG a

Tn 151 I NI 6 AR?2

LINPGSAYI {tTCyY!|GKIfAFYOKE2NRLI |vdp{ ¢?




| S0 al

Tn 151 I NI} 6 AR?2

LINPGOSAYI {t TDY!|GKFEAFYOKE 2NRLI v [ ¢
| S0 al

Tn 151 I NI} 6 AR?2

LINEGSAYL {t Tl @!|GKIfAFYy|O8G2LI FaYv p{ Y,
| SIG &f

Tn 151 I NI} 0AR?2

LINPGSAYI {t TLY! | GKIFfALFY|OBG2LI F &a)vyD! 3
| SIG &f

Tn 151 I NI} 0AR?2

LINEGSAYI {t TWY!|GKIfAFYlaAG20K2Yy v d[ 5°
| S0 al

Tn 151 I NI 6 AR?2

LINPOSAYI {t Tt ! GKFfAFY|O8G2LI F&ai(Cnl v§
| SI 4 al

Tn 151 I NI 6 AR?2

LINEOSAYI {t Twy! |GKFfAFY|9w f dzYSy |[Cn Wa\
| SI 4 al

Tn 151 I NI 6 AR?2

LINPGOSAYI {tThbyY!|GKFEAFYO8G2LI I AYvp/ T
| SFG &f

Tn 151 I ' Sy 2NK

LINRGSAYI {tT! @/|StSAFyaOeiz2LI I alt ndnr
| SIG &f

Tn 151 I ' Sy 2NXK

LINEGOSAYI {t T/ ¢/|SEtSTlIyaow t HT N H
9y R2 L |

NE o Odzf ¢

OK I LIS NJ /I ' Sy 2 NXK

At K21, L. 1w/t |SES3lLyaEow t HOMC
| S 4 al

Tn 151

LINE (0 S A Y /I 'Sy 2 NXK

YAG20Kil {tTCy/|StSAlIydaArid20K2y it Mmmmr
| S 4 al

Tn 151

LINE (0 S A Y 5NE & 2 LK

O23ay Gyl {t 1! P5/YStly230802L3 | &)t v dyT
| S0 al

Tn 15F

LIN2 (G S A Y 5NER a2 LK

O23ay Gyl {t 1. P5/YStly2308i2L) | &t mmmT
al 22 NJ |

aKz2 01 5NER a2 LK

LINEOSAYI {tTn5|YSEFIy230ed2LX FaljtyHdy




al 22 NJ

aKz2 0] 5NE & 2 LK

LINEOSAYI {t THYS5|YSEy230ed2LX FajvyLbl
al 22 NJ

aKz2 0] 5NE & 2 LK

LINEGSAYI {tTny5|YSEFry2308i2LX I alv dg+Dy
9y R2 LI

NEB o O dz

OK I LIS NJ 5NER & 2 LK

LAt . Lt g5wh|YStly239w t Hdy T
| SIFG a

Tn 151

LINE (0 SA Y 5NE & 2 LK

O23ay LGl {t75P5|YStFy23080G2LX | &)t MMMT
| S G a

Tn 151

LINE (0 SA Y 5NE & 2 LK

O23y I Gl {tTOW5|YStFy23aAl20K2Y It HdyT
[ dzY Aty |

OAYRAY 5A0Ge24

LINEPGSAY. Lt MUS5L|RAEO2AR9 W Vppec
[ dzY Aty |

OAYRAY 5A0G82a

LINPGSAY. Lt HYS5L|RAEAO2AR9 W vy ¢y g
| SIG a

Tn 15|

LINR G S A Y 5A00e&2a

YAG2OK{Il {tTaP5|RAA02ARaA(20K2yivylLnl
| SId a

o223yl i 5A00e&2a

15F LINJI {7/ MP5/|RAEAO2ARO&0G2LI I &)t oc n\
| S G a

o223yl i 5A008&24a

15F LINJI { T/ HY5/|RAaAa02AROG2LI I alvpprT ¢
| S G a

o223yl i 5A008&24a

15F LINJI {T/ opy5/|RAaAa02ARO@G2LI I alvpn. ¢
| S G a

o223yl i 5A00e&2a

15F LINJI {7/ nyp5/|RAEAO0O2ARO0&(2LI I Alvpn. §
WA O 2 &2

Faaz20A

Y2t SOdz

OK I LIS NJ {I OOKI N

{{. ™ {{. vy, 9)OSNBZA O G2LI I &)t mmn
WAOZ2 &2 {I OOKI N
Faad20A{{.HY,K 9)OSNBGAEOG2LI I At nnmy

MM



Y2t SOdz

OK I LIS NJ

({. v

| S &j

LINE G S A Y { I OOKI N

YAG2O0K]{I {tTvy,  |OSNBGAEaAli20K2ylvnanp dg

| S &i {I OOKI N

LINEGSAYI {tTT Y, OSNBGA&aAl20K2y it n/ { g

| SFd &i {I OOKI N

LINEGSAYI {tTmMmp, OSNBGAEO_G2LI I &t Mmapaq
9y R2 LI |

NB o Odz ¢

OK I LIS NJ { I OOKI N

LAt Lt yg, 9!|OSNB DA &E9w t McnT

| SI 4 al

LINE (0 S A ¥

K2Y2ft 2] {F OOKI N

{{9m | {tTCy,|OSNBGZAaOC_G2LI I At oHp)

| SI 4 al

LINE (0 S A Y

K2Y2ft 2] {F OOKI N

[1{ ™ [ 1 {my, 9)OSNB DA &9w f dzYSy |t oc n\

| S &i {I OOKI N

LINEGSAYI {tTHY, OSNBOAEORG2LI I &t Mmapaq

| SIG &f

LINR (G S A Y {l OOKI N

YAG2OK{Il {tTyy, |[OSNBEOAEAYA(I20K2Yy It oon\

| S a4 &f {l OOKI N

LINEGSAYI {tToy, OSNBGAEOG2LI F alt ndng

| S 4 al {F OOKI N

LINEGSAYI {tTnY, OSNBEODAEOBG2LI I &)t HHHJ

I YSIYy @SN} 3IS ARSyoalle 0SGoSSy Oedaz2Li} | ay;
OF £ Odzft F ISR F¥2NJ SI OK 2NHIYyAaY®d ¢KA& A& AY
laLllrn F2NJFEf 2NBFIYAAYad 2KSyYy LI 2@FROKE |
LISNOSy Gl 3S 6AYyR2% AY BHKAOK 9w f20FG§SR I &
20KSN) 9w t20FG0SR 1 alLlrna odzi y20 Oed2Lxl
LIJ- NJ £ 2 3dzS k 28\l KIPE A 0as2 Widpil Ay3 GKS | SN 3S

| &aLIZrn 6AGKAY
G2 YAYAYAaS GKS OKIFIyOS 27
[ 2 Y &Odegr dbzy y Ay 3 | 1 2Y2f 23
@l £t dzB8 G Odzi ndnnnm0 41 a dzaASR
don 22 ARSYyaOFf (G2 | ff 9W |
ISY SNI (i 55 Sriidaf o2 F SAA YA I NJ
ARSyoaGe (2 NBY20S 2NHI yA

ast
i 2

-

b)

MMM

ND K

0 KOSE YA | NNH I2yON 2 y&dzal K 2 dzZIK =
Iy AYO2NNBOG 1| ;

F £ 32 NA G
ISYSNx GS |
yR Oeu2LJtIaY)\O



—
v
ax
ax
w
ax
Qx
c
Q
N
Pl
>+
=i

SNBY il IYAy2 |
NE O2Y0AYSR )\yﬁz 9w | yR Oe 2L
G&a 6SNB Ylydzatfte OKSO{SR (42 Sy

|l alJrna K2 e
Ydzt o LX S aSi S
G2 asSldsSy S
G NNEB GaiS f af ddat I NJ €
KAIKfe& O2yaSNBS
GAOUKAY (GKA ( dz

20la2yz y20G wn 22 fFNABSN) 2NJ ay
R O0AYRAYy3 ariasSa 2F 1aLirn FlFYA
F’z“

o
e

[ fdzalGl OBl dzaSR (G2 3ASYSNIGS YdzZ alLX S aSldzSyc
LIKef23SySa0O (NBSa F2NJ 620K aSIldzSy0S aSiao ¢K:¢
OmMgumr dy R 2 Som2EXRHYDISYSNIrGS O2yaSNBIaz2y LI §SN
SljdzSy0S aSiasx FT2N¥AYy3a GKS ol ara F2N 02y aSNIY
SNBSR (2 RAaLIIE GKS S@2tdze2yl NE RAUGSNBYyOS
oedz2L Favyo

¢ Qx

¢tKS aSljdzsSy0Sa 2F KdzYtry . At 09w f20FGSR | aLin
f 20l 4GSR IéLJTrIl') GSNBE FftA3aySR F2NJ GKS Uylrt adal 3
a4 SAGKSN 2ya SNIBSR Ay SAGKSNI 020K asSdaz 9w 3
RAOSNBy I Jé AR dzéé 2NJ YSAGKSNI aSdad ! NBaARdzsS

KAIKSNI 2dzi 2F o F2NJ GKS /2yadz2NF RIGdzy 2N v dp

bomadzZNOS 2F NBFISYyidia dzaSR GKNRdAAK2dzi GKS &

¢ otMBvSM ISYii® GREADEKYEI NBIFISyida dzaSR GKNRdIzZAK2dzi GKS &ic
t20Fe2y (KSe& 46SNB &a2dz2NOSR FTNRBYO®

wSI 3Syida { 2dzNDOS LGSY kO2H
OF GI £ 23¢
y dzY 6 S NJ

¢CKS tdz2NB[AYy (1T V[¢KSNXY2 CAAKS|YHMAnAamn
aAYALINBLI YA

HE TCARSE Ade vp [bSg 9y I2AfyIROZann dH {
YFadSN) YAE

LINRA Y S NA LYGS3INY GSR 5|bk!
¢tSOKy 2t 23483

[ . . NROGOK o[ Syy2/{LDA[5wL/ I [ ONHH

Y- VI Y&yl G S +2wW LYUSNYI o|WCMHTHDJ

¢ NA & 0 dzii SNJ CAAKSNI { OASyYy|mMmmMnnyoc\

5¢CERAGKAZUGKNBAG|+2w LYGSNYI a|l./ pop

=

{5d{ 2RAdzY R2RSO|CAAKSNJ { OASYy|MmMnomc pH{




 NRY2LIKSy2t o6fdix2w LYOGSNYFa|! Mmyncdgdy

Df @ OSNZ f {[{ o{OASyaUopcempma
{ dzLJLJt A S&0

' NS I t N2YS3AF 'Y [|+oMTM™M

.dz3 . d¥ad SNISNJ aAE|aL[[Lthw9 T MO C

TOpE: at ¢D- DSf

AR R [ 02N

npcmM/aHC

LYARIT 2 S

+2w LYOGSNYI o

MT AT ®n mJ

| SLISa

Cf dz2 NP OKSY [

CnnityrmC

Y/t

I+

2w LYGSNYyL o

T N MTTT

adff

I+

2w LYGSNYLI o

'/ WhHHOH

. N} RF2NR | aal e

AR R [ 62N

PpANNHAP

5Sdzi SNAdz V2EARS|D?2

U

ax
O«
w»

aa 9

5[ mmnnn

Mmme: 2F RSdzi SNI
/| 2YLX SGS aSRAdzy

U

(0p))
< <
(D)

A
A

Q¢
O«

D2

Qx
Qx

/I L] Zmh D4
5

5 Sdzi SN&# i &@2 %S
MXZHZO0 BmZp Moyz:d)

0

O«
>
w»
<
(&)

D2

ax
ax

5[mncH

wpf 6 St SR FYY2Y])
Gb I/ 0

(0p))

OA

ax

D2aa

Q

y

9

b[ m cm

If LIS 206dzie NAO |

v ~

a0ASyos

ax

/| [®myHN

Lt ¢D

Ly dSNYyL!

w

M T M

S5a{®d5AYSiKet &dz

Ly dSNYT

W

.Y T

I RSy 2 &ANRSLIKp24a LIK |
RALIRGE&a&aAdzy &l f

{LDR[ 5wL/ I

'y dm D

| RSy apa 19K 2 & LIK |
Y2y 2L 01 GRAMKER NI

¢CKSNY2z2 {OASY

MpnHAMNDI

¢t {2fdze2y oOowmn

¢ KSNXY2 CAAaKS

wannnw

l¢tlaSkD¢tl as |

{LDm[ 5wL/ I

al! YveY ¢




WSTSNBYOSa

M P

b

w2aSyT 6SA3 wX bAffSIZTRIS b ALl al OKNILISNE y.SdzlySc
b I i dzZNB wWS@PASsaA az2tSOdzE I NI / SEfynd. A2f238
KJLIAYKKR2A ®2 NEwmbm@®edi oy KAnN Mp Yy N

al @SNJ at ® HeKK S ISINRISn al OKENB o ANMNAE . XY §RA B O d
CA2300 SOSMTY @ KGLIAYKKR2AP2NHKMAPooy prk FY2E 0

wk R2YESWRAzYEY | {tTn FlYAte 270 JrI{LOS NRINSEYE 0
Fy R/ KF LISNR y §rudn o nkclda Yeadk Ro2r Admp itE reedn OM A AT K & M

CAY1ll !'S {22R +3X vdzZ RNRPYA aX wAz2ad t5[ZX D2f :
KSiiidNBS I SR KdzyYly OSiks?2 AR ¢ YA fyR | FOS\BtaSis 2 v
K2dz2AS1SSLIAY3I LINRGSAya (2 YISd4dAJSENS 4140 QdyyRiz
/| KI LISNR2 W /Sdp T ecrHand YK JeLpY K K R2 A mipdp sean ®M A AT K & M

Y2KE SNJ 23 | yRNSRABAZYR /IlipdzH aAAT & O2y iNRBfY aKz2d
A2KA2f 23A0IPt HNKBY R IguBmme YK IO 6K K REA @2 NHK mn ¢
Hnmmy T ®

KAOSNI !X 51 NAYy3a YI CNASRNAROK !3s Yilyy YxX
aasSvyofte 2F LINRPGSAYy O2YLX SESa Ay Sdzl I NB2i
I Ga&izZN&Sn My T p C GHOTTHTAH HKOGYLIAHYCKYK R 2 A Mg m@Mbn dM 1oy K & M

~—
N\ AN

UT

~

N} A3 9! ®d lallrn 4 GKS YSYONG/NSYRRNADAY I |
AMYyTMcOMOY MM® K§ LIamYwmnR@® @2 NHK M1 OPMMY C K3 MH

I

NRSNE WX 5SYIFYyR WINB{KF&MRR .NEWARLES I 0 N AdgA
SipSSy GKS a2t SOdz I NI/ KI LISNRPWSE&NYBEOTAE I &L
A2t 23A0!1 f ® /KSYARAOMNBEHTPOTONMCMT® ncwmo
KJLIAYKKR2ADP2NAKMAPMATNK20OPHT p DT dPnc Mo D

o

DF YSNRAY3ASNI az YIFeél !'ax 22f FNHzy | I /ESYSyi
OKIFLISNRYSmTolraSR |33INBaz2yYSniul NBSay3a |yR &St
LINE § SAy ®d . h NG LI2ZNI @ AMMTMHO KM Y C ® Mn
KJLAYKKR2ADP2NAKMAPMNOoOyKSYO2NIPHAMANDPHANO D

Mndal RSAN} CX tSFENDS a3 ¢A@Se !'wbx . Fadzill NIt

aSdzZSyO0S lylfeara ®22f & yaDRIBADS I GARRAEY wHa S|
HAHHTPNOXMHOTYP® HKETLIAYKK R2A P2 NHKMA DM o K Y I NK =

MM



MH® S /| ® ¢KS dzyF2ft RSR LINRPGSAY NBaLRYyas
Aa0NBaa YROZBBE2WRDASGA a®f S/0Odz TcwWd d B Y
KJLIAYKKR2AP2ZNAKMAPMAOYKYNXYOHT N®

Mo® NI} 1A Y bl3IFdF Yd t NPGSAY 22 RALYNAR yI3y R
LISNE LISOs @S a Ay WAREM PABGMMO Y
KJLAYKKR2AP2NAKMAdPMMamMK Oa KLISNE LISOG ®F n

MNP AY @By Stte [T | AL a{d ¢KS SyR2LIX I &Y}
O2YyGNREf Ay KENBSEK wirRRORXaSW2B@dR My RY &
opod KJLIAYKKRZ2ADPZNHKMNOPMAMcK2DPFNBSNI RO

Mp® OKglIF NI 5{= .ft26SN) a5d ¢KS SyR2LI I aYA
NBaLRyasS G2 OSSttfdditNI & AyRY | 2yS30mizs d¢ NI d 6\
Tqpn® KJLIAYKKRZ2A U2 WE/KpHP PMANTKANNAMY

Mc® | fGSNI tX LONYKAYA LX .f20St D® ¢NIFyaf
NBEo Odzf dzY® L& {Adyrf NBEO2IPAHBEKSYLINRIRB
L2t eaz2YSa aeyiKSaxikKey W2aAgNBd 2u¥d y uSTEIdE wi ¢
pngppn® KJLIEAYKKR2ADP2ZNABKMADPMAYyok200 dpm b

MT®FEOGSNItY . t206Stf Do ¢NIyat20lsa2y 2F LN
{AIylrf NBO23yAs2y LINRGSAY 6{wtlO YSRAI
YSYON) yORGHMB SAYYO f SR LI2f ea2yYSa ae¢yk&San
W2 dzNJy/ | f 2 F OB f f MGPYMBDHRADPYE O
KJLAYKKR2AP2NAHKMA PMAnyok200 PhpMPH Dpp MD

My Gwlk LI2LI2 NI ¢! @ t NPGSAY (GNIryat20la2y | ONZ
FYR o0F O0SNAMI € LJt bl FaivalzNIBH YA ST Y oT Nt pyneicdoidn O Y
KJLAYKKR2AP2NAKkMnd®mnoyky | GdzNBEncoyn®

MpdPaSESNI 5L YNIdzaS 93X 5200SNBUSAY . o |
YSYONIt Y& NRtS 2F (K (GRABOY A ¥ B rdBapyds § ¥
KJLAYKKR2AP2NAKMAPMAOYyKHPTCONTLEF Nd

HN®AE Y2NE wX . ft206Stf DX 2Ff0SN) td t NRGS)
NBo Odz dzyd Ld 5SiS0Oe2y AY GKS YAONRAZ2Y!
NBEO23AyAos2yt KBI NN £ & F mdqySH T dep 0 Dy 2 3
KJLAYKKR2AP2NHkMndmnyok 200 Ppp PHDPncod

MM P



T

M® NI F1YlFYy LY 1 S0SNI 5bd t NPOUSNYyZIQR E{RANARY Ay
I I NbB 2 NJ t SNEALISOa @53 HAMD TpOopE@gMMDA NAMOH N M
KJLIBAYKKR2ADP2NBAKMAPMMAMK OFKLISNARALISOG ®F nMOH N M

HOCEF A2y S t3X WHO126a1A {d® aSYONIryS LIK2aLIK2fA
NB o Odzf dzY WanzKsRfy ® 2F @ A LR b W HOR cNIOKM m
KgLIAYKKR2A ®P2NBkWhwmmpdk 2t NdPwy nann g

T

Ho® f | LIKI Y 59 ¢ [ OAMEY HAABY MO mW@EAPPYNOG wmMAanT
KJLIAYKKR2ADP2NBKMAPMAMCcK2SPOSE T dHANT PMuMPaHy &

nd Yt SoSy {3z WFHSLIStf WX CSOKSNI /3> ! yRNBall ¢
9w OF f OA dzy B&AN BMI BISNE RO Sz BNYSH ff 22 TR AG/AZa dal-¢fIX
SELISNRX Y Sty (iin wo TWRT2P0 Y SpnomT ® KYLIEAYKKR2A ®2 NH

T

T

pohat26a1A /aX ! Nry2 Cod aSlad2NAy3a 9w { GNB
L aAy 3 alk YYFEALY ¢ A&adzsS [ dzf G dzeBH @ { @&
KJLIAYKKR2A ®2 Kiiwomynpdmmmnom amrd T y

U ax
< ax

(0]

HCH AY WY 2Ff0GSNItx Sy ¢{.® 9yR2LI I AaYAO wSa
LyydzZ f wS@ASE 2F t (K2 (02 IRV yal S HYA aordach 2 F
KGLAYKKR2ADP2ZNAKMAOMMncKE YYdINBEJPLI G§KYSOKRA & ¢

I

TOFNRYSNI .a> tAyOdza 53 D2gKFNRGO Y3X DIt 3rf
wSoa Odzf dzy {iNBaa {Syaiy3d AN2GKS{ LINWYI RISIRNG N
t SNERLISOa S a ®y Homa@TRgAEOV Y nMoMmopOMC I
KJLIAYKKR2ADP2ZNABAKMAOMMAMK OFKLISNALISOG ®F nmomMmc g¢

y® RIYada /WZ Y2LIJ a/ 2 [ NbdzNHz b b2gl]l twsz !¢
YSOKIFYyAayYy 2F 9w &aGNBaa arAdaylrtiay3a o6& (GKS
I Oa @I G2 NJCNRWD B NE AY az2f@0dzt ih NIpTc d2BWA 8y (
KJLIAYKKR2ADP2NAHKMnPooy pk FY2f 0ODPHAMPOPAnnAmMMD

I

Hp® Fy3a WS [SS WIt][]pSVOSyS SYYarRaga |1 alhrn OKI L
SYR2LIX AaYAO o NE & 6 ¢z6 drY HAMT ® ¢H 0o ®LID Mn
KJLAYKKR2APZ2NAKMAndPMamck2dIASySdunmrdnodnnp ®

on®CSA3IS awr | SYRSNAK2G [ad vdzrfAGE O2y G NPT
I 3aSRELBYRSY (G YSYO N&3SS OdfirSNINDSBEMO 00 Y  HPT
ondpd® KJLAYKKR2ADP2ZNHKMNnOManmMmcka2dY2f OSt duHnmMmo D)



(@)

t2f LB WYREYIT {AGS Ay | | dzY H y0 NHz3 i sizédB
HAMPTHOOMHOY PHKPMEAYKKR2ADP2NHKMAN DOMAMC K E

MO Fy3d WS bdzy$S asX %2y3d 3 %K2dz [ I [ Adz

oH®Pal @SNJ at> .dzlldz . ® |1 aLyrn OKILSNRYySay
YSOKI y/ASfYtddzt | NI YR a2 tds O dzin n NIT ckeAgToSe Y { C
KGLAYKKR2AO2NEKMAN®EN NTKANNAMY

od FNJIFNJ bYZ YdzyRylFryA t3X DNRB@GSNI ! & Cdzy/
LINEGSAYEa 2F NARSAGS o hiNgS a & al | yaRa 6 URnydS i Y S
KGLIAYKKR2A ®2 NEwmO @@ 1T KAMHMPH

(@)

on®Cf I KSNI & wfalzK SN &zOnr > mPOYB§Fa s 2w it K&ND SHzC
l¢tlasS FTNIIAYSEEK2OF D2 3 ybv(BOSNIRGEPRQINSTAYNdE 6 C
CHOHY ® KJLIAYKKR2ADP2ZNHAKMANPMAOYKONCCHOLI s

opd AS0AOKSNI aX w2dz2SAYyA120F ! & 1 ff2a0SNA
[AY1SNI AY 5yFY wSOSIt SRV2ENYL ¥ KRR (i 2N
HANHPTMOMAPONDPMEKPLIAYKKR2A GRYNHK M1 OMMHY KV

0c PHKdzZNY @f SGIF | = D ASANI RAOKT [ Ra2dY | {Adyd a@i2\yF Fi2SNJY
YSRALFGS | &UuINR OISISIRAYBENEBF GKS blaz2ylf |
' yAGSR {GFrGSa @ 2F vnmp Y SNk OIgHHIYYT 0 @ 9

KJLIAYKKR2ADP2ZNBAKMNOMATOKLIY | AdMpncc PHMMH

oTd, Ly 3 wlkia2 /3 w2KfFyR [X tNBA&aat SN
SEOKIy3S o6& (KS SyR2LIX IIYRINBS/ 2O dzvA @
HAMPTMAOMOY pnmd KgLIEnYmby R R 2 NHK Ma DM A C

oydal @SN) atz {OKdz0]1 {X 9Nyad wx !'fA aa! =z
az2fSOdz I NJ aSOKFyAay 2F 9w {GNBaa {A3dy
{AIYyLf 1 OCRRPYARNNE wAVDaz2zt SOdzZ  NJ . ®2aC

A
HAMPTcY MMP KJLIAYKKR2AP2NHKMAn Pooy pk FY 2

opPiLKdz - X %BKI2 X . dz2NJK2fRSNJ 2CX DNJ ISNP
{ GNHzOGdzNF £ 'yl feéeara 2F {dzoadNXaGS . AYyF
{ OASYODOPC THTHEOPMOPOY McCAC

nnaovdzZA RSNBHS3I 9wt . SNIStaSy 9.3 w2dzal (A
lfE2a0SNE Ay (KS 162WA0 & KAFYLIS NENNS gt AN (68
MPO® KJGLIAYKKR2ADP2ZNAKMADMANTKMHY WHAMH 0



nMm®Pal @SN atd | aLilrn OKIFLISNRYS ReyYINB¥YB®E WKYyR Y2
. A20KSYAOI f o) { OA Siynm®aroy o mn gpYmn @ pAT
KGLAYKKR2ADP2ZNAKMAOMAMCKWOECL. { PHAMOoPny dnamd

nHM»KIZNF gf S@F 'S [/t SNAO2 9asX DASHRWIOK [ad !
ONBIlFiSa (GKS Fft2adSNROI ¢t @ FOa @& BAGFGS Ay
HAMHTMPMAOOYOMKPLIAYKKR2ADP2ZNAKMAdOMamMcKk2DPOSTE |

odaSy3d 23 [ESNRO2 9a> aO! NIKdzZNJ bX DASNI &a0K

o

Sdzl] F NBE2a0O OeG2LX FaYAO 1 aLirna | NB &Kl LSR
Ay i SNINPOSSSIRAY3a 2F (GKS Dblaz2ylf ! OFRSYe 27
27T I YSSNAX Ol HAMY TMMPONTOMMPT P D MMAPT N

KGLAYKKR2ADP2ZNAKMANOMATOKLIY | AdMyMmMmMapmvmmp @

nd SNIStaSy 9.3 [/ KFry3d [X DSadoAaAO1A WO wdzA R
GATRLIS 9@ O2fA | aLlrn oO05ylFY0 OKFLISNRYS 02Yl
t NEOSSRAYy3Ia 2F GKS blds 20/ /i T MOlyRISTYIREPY2 Fy n{T MA
KJLIAYKKR2AP2NAKMAPMANTOKLY I Adndpnopnomnc ®

|

pd oAy WCEZ 5AYyfSNI DI {AGSYRN}YYy w3 az2yi3az2YSN
/| KILJSNRYS [A3dFYyRA [/ 2YOGNREf 52YIFAYy | a320A1l a7
aSRAFGSR o0& (KS &gt SORAY NKWYNS [TeobGOBINIGY  H T

KJLAYKKR2ADP2NAKMAPMAamMcKk2dY2f OSt dPHANT O HDAH

|

nca® ASGSa1F [2 {KFKARA {nEdzpsKyial BT SOKS | &2 y T2 24|
SljdzA f AONRdzY L}RAaSa (kKN yGK I LISNPSIE ® NS dzf T D RIY
HAMTTCOSHDPNON PO P KJLIAYKKR2ADP2ZNHKMN DT ppnkS[ |

nTOYAGER] wX Y2LIL) WI {AYYyAYy3d LI almBdyRtd { i N
hLI Sy [/ 2y TF2NXI o2y 2a2 fl SQdedbnl NhKHEISINEOYEREYD y ¢ o
KJLIAYKKR2ADP2NAKMAPMAMcK2DY2f OSt PHAMHDAPDAH

yowiA wX {FN»Sy3a 9.3 [Adz v [S YvX -dz -3 . dz
L2 f eLWMNYRIYI AA0GS G6KSY bF yidzNB LI 4 NHx@ ydrMr ! ¢
az2f SOdzt IPNIH.NADITREROTTR) YK JohdiiY K K R2A P2NHKMADPMAOY K

|

NnpadydzylF NJ 5t 2NBA& /X {INBSy3a 9.3 /FoNF [ SRS
| @RNRPLIK20A O WSAARWEZBYI 2y (KE|IBAHLI h By d BRI 54 3
W2 dzNJ/ | f 27T a2fd OdzA h NIImT n M2vMBd & ma dd
KJLIAYKKR2ADP2ZNAKMAPMAMCcK2SDP2YOPHAMMDAT Paamd



pndal @SN at> .dzZltdz .2 {OKNIRSNJI X wNRA3ISN
2F &adzoaidiNIGS oAYRAY3I RSGSNMAIRNS JKiF-NGIS
CA2OD2HANN TP GO PYKPMEYKKR2AD2ZNEKMADPMNOY K

pMACSYy 2y 120 ff2a0SNRBY |y Aff dza tNBySFR R
AY . A20KSYAO!I B COAGYOSadD NP D
KHLIAYKKR2ADP2NBKMNdOMamckaePadoadunny dnp dn

PHOYAGRE] wX +23Sf axX {OKfSOKG wx .dzZlldz . =
Ay | & LJr n OKFIWENBYy Sd @ Y¥Fdzy A OMp EYyamoyY
KGLAYKKR2ADP2NABAKMndmMnoykyO2YYadgony @

pod 20NBE YCwX t2S3G DWX | SYRSNBEK20 [ad ¢K:¢
At A& F YFAGSNI NB3dzE F 2N 2F 9w TFdzyOs:
F NA S yWRHANY | § 27T A 240 2 AN AT H o QROBCHORYS (' Nk
KHJLIAYKKR2ADP2NBAKMNOMATNK20OPWI MMy ®PNHY

pna® 5t y {dz62S0] Wwod ¢KS |
Al f INBBERS 810 TG IBND Y S ¢

\(/)>

1 2
@ {4

T« M

2y
Jy A

QJ<"

Jé

Z
O( QJ<
Uy -

pp® SKy1S WX CSA3IS awz | SYRSNEK2:G [ad . A
DNlmTn FYyR {AftmMY aSOKFIyAaYa WHdNYDS2y?
az2f SOdz I NJ ® A2t HIMPTNHTOTOMCAY D N
KJLIAYKKR2ADP2ZNBAKMAdOMamMmck2SP2YO PHAMP D H DN

pcdal @SNJ at> WNRAISNI {Z .dzZlltdz . ® a2z2fSOdz
| KI LISN2Y S GAGK., A TdDBANN (DS a MKISTYIM 2oy BEO
KJLIAYKKR2AP2NAKMAPMpMPK. / PHAA N DPMA D

pT ® dzOl éyaiiA DI {tSLISy120 { b3 {SK2NYy a
C2NXY 2F (GKS az2fSOdav: delNy/IKI LENR2Y 3@ G¥HN
HANMTHTCOHTDAYC PTHIMEAYKKR2ADP2NAKMA DOMAT N

py® SGNRGI YX helFR2YINR {3 | SYRSNAK2G |
YAaF2f RSR SyR2LIX FaYAO NBo Odzf dzy9 af.day Sy |
W2 dzZfiy K finy T H QHOYHTMHODY KHIYLAEHY K K R2 A @2 NHK M dm

pPPWNRAITISNI { = DSNMSNEAEBK SINI WZOK WA A RS NI { d:
GKS 5yIY OKILISNRYS RSOSHIXAzyB RLIS Blo R ® NI A
¢ KS 9a. h ® 22 dzNWiphT TMCcOT EWp NT ® M
KJLAYKKR2AP2NAKMn dPmndpokSYo22kmec T dDMp 1 M

MM



(@]

(@)

o

neo{ 6S@PSya { ., /A {3 tSttSOOKAI axX %dzZARSNBS:
oF OGSNRALFE 1 {tTtn OKI LSN®BDYS 0LINB( DRW LR BEI My (K
LISLIe RS bwf NPEBR®Y & { OABYOPBEMHOQMPEHE P HpPpYYy
KJLIAYKKR2ADP2NBAKMAPMMMAKLIAPnoHC Mo d

M dz¥ O1 SNE WwX tSGISNE2Y W/ X ¢ 5¢X +#AO1SNE |
OKI LISNRYS 1 a0! adzoaidNIXGS o0AYyRAY3I R2YFAYy 02
LISLIe RS 9 [WadeNgLIH/ @2 F Y@ 80 dein T NIgvoidT2yi @ I @& H ¢ p
KGLAYKKR2ADP2ZNAKMAOMAMcKSP2YODPHAANDAT ODAHp P

HOWA Y3 WX tNIAFR YX [FFSNJ 9ax {2daAal wod
O2YYdzyAOlF a2y Ay (K&t 66 @bhNORH TENETKIEY p MO
KGLAYKKR2ADP2ZNAKMndOmMamck2dY2f OSt dunnpdndpdnH)

o StfSOO0OKAF asx a2yd3I2YSNE 5[ {(S0Sya { .35 +t
SG Ftd {GNHOGANI f AyaAIKGA Ayid2 AdGadN:Gs ¢
bl Gdz2NB & G NWeO i deInflco D b Y XK BEHIF YK K R2A P2NAKMA DM

nda2NEKFdzaSNI w/ X 1dz 23 2Fy3 |3 mMByFyAC qza2¢gteyy
a2fdze2y a0NHZOGdZNE ®FY RKYST mR2 Y|IGAY &20%F0 A MNSG G 81
OKIFLISNRYS LINRPGSAY | aOWadzMYy MO R2TES&R 68 Otiziol 8D .
MOPPHPTHY AP O Y PMEYILIAYKKR2AP2ZNAKMAPMANCK2SYO0OA DI

pH AY2ya WEAACBNNE w2aS a5z | StSyAdza ! @ . At k)
OKIFLISNRYS RdzNAYy3I O Nb 2 EXISS We BANY § 0 2F2 OBX ¢ 3 «
MAPpPp TMocm GRUOKIBIMYKKR2AP2NAKMndPMmnyok 200 dPmo n &

cdt f SYLISNI wYZ . I KYESNI{ZX .2NRIff2 WX {2YYSNJ «
GNIyat202y FyR . At (2 NBINRINIDbRS@NSRGSAY
MPPT Toyyocg pp PO K Y WIPMKKR2A P2NABKMADPMAOYKMNHHT C

T G217 1S 22fF 51 d 9yR2LI I aAaYAO NBoOdz dzy | &
OKIF LIS NRYS |aah

a0.SR2 CakAdyNyOS & Slii2 . KASRfLOK® a A O |
az2f SOdzZ I NJ /| St ® wha ST NPKo @eprd c dn
KJLIAYKKR2ADP2ZNBAKMAOMAMcK2SDPOO! YONIDHAMADAH DN

yo ASONBY2yid Wtz wAalldziz wX | SYRSNAK2G [X a!
t N2PGSAY 2F GKS 9yR2LI IFAaYAO wSe Odzf dzY [ dzYSy =
Ay GKS {(2Nr3S 2F GKS wWwW2hRY & ¢t ORTKI. yARAYHA
| KSY®a il NE MPPTTHTHON POY conytTgpd® onyrto
KJLIAYKKR2AP2ZNAKMAPMATNK20OPHTHDN PpPonyTOD

MH N



chPaST I KE A

TN

I It OA dzy

HAMMTOO

5> .dz GeyOl DX t I NBEa mAS a0 diSdzY Y
5SL) SoR%f R YRLINAMYAH | AISKD 2 NI t S NE&
c dYn ntnomMmToMTK§gLIAYKKR2A P2 NHKMA PMM

.S [Adz wX bA aX DAff tX [SS {0

wSo Odzf dzY [/ KI LISNRYS YR ! yTF2f RSR t NRG ¢

PLK Iy 3
W2 dzNJy/ | €
KgLJyYkk

TMP NJ LJ all

SELINB A a
OA NDdz |
KgLJdYkk

- A S
aSOKL yA

t NEGSAY

2F CA2D2IAOANATHY KBQMip @ ¥ NED ™
R2ZAP2ZNAKkMAdMATnka2o0O0OdPamMnpd®ny  tnng

> [FKRSYNYyGlF W aAydl tws 1|24
A2y 2F (GKS aiNBaa NBaLkRyaS OKI I
ay 3 [+ ¥DSYWR®D / SEAnnTcoqguiyn & I
R2ZAP2ZNAKMNOMAMCKSPOONIDHAAN PAy dn

> WBKlFy3a 3z ¢aSy3a / /3 {GFyOAl dza]
AYRAZHAZQIRBENT yak 2 DR lo 2 YRIIR F drfridadd G &
6Dwt Ty OW2id2NJ/UIKES 2/ FS f. f Ad{ ialanGinb CHStdp n/ OF

yngymcen® KJLAYKKR2AP2ZNAKMAdPMnTnka206 Odam

oY St 6 SNJ

WIS trhy2LRdf2a !'55 {KFEyA DI .2

2011 RS 2F [/ NRLWG2 O6AYRAYy3I G2 OStft &

AAIYIEE A

Y3 OAlF al!lt Ykt hgy O2BGK SN DITR g6 0k

HooC® KJLIAYKKR2AP2NAKkMnd®Mnoyk2y Odunndd

o KIF YA DX CA&aOKSNJI 213X Wdzaa OS bW YStoSN

I/ 2 YL
cl Oil ¢ NH

SE G GKS /8tft {dNFIOS IyR [/ 2¢
YyEEAY3 YR OWRIEBO8A F RX & v BNZ & K

HANYTHYCORODY KGLIAYKKR2AODZ2WEROMANOMMHY Ka/ .

NG !

(0p))

a
YHhadu
LJA Y K K

owSy |z
I dz(i 2 LIK |

Y 5SSRgtyAl w3 mithAT{T 20 {06 SyO ol Q!

'y TF2f RSR t NRPGSAY 1i wS atLep/aist G §A Ayl
jdzSy i (G2 [AdBA2YVART VR &N f yARMF I OF

NE HANCTHYMOM®PULY CMOTNT D ™
R2ZAP2NAkMandmntTnka2oOdapmme dnH and

BKEA 23X [ df AyX & A DR 26 S & YMPGR
38X YR bSd2ZNPRSISYSNRgagNRYyAY |

b S dzNB 50 MSWHMWST Mo b c My y MU @ KGLIAYKKR2A ®2 NJ

o KE gl NG

A YwX / KFEdzZRKINE aX YAY 1T wX [ KI §

wSaLRyasS CHAfEGNBYRY BROBBESIT &@E©mHE ¥

KgLJayYkk

R2ZAP2NAKMAPMAMCK2SPIOODPHAHAN DA p PN

MHM



Ty®d SGT /X %KIFEy3a YI YILdFYlFYy wwe aSOKIFIYyAaYa:s
dzy ¥2f RSR LINRPGSAY NBAEALRZY & Srumkagaldt YK K R2 A @2 NHK 1

THOPI dZFYFY wWd hNOKSAGNIay3d GKS dzy¥F2f RSR LINR G-
W2 dzNJ/ | f 2 7F [ £ AyPA OF N n HITYM@S1&Zgamatlhgy®dy Moy ¢
KJLIAYKKR2AP2NAKMAPMMTHKW/ Lmcyyc®

ynowz2y 53 2 fG0SNItd {ATYylf AYyiSaINIre2y Ay GKS S
NEaLRylaBdNSE wSOASsa az2d S OdatnTNDypoHRdd¥ pm@ft 2
KJLIBAYKKR2ADP2ZNBKMADPMAOYKYNYHMPDP

yMmowSIR 'S { OKNI RSNJ ad ¢KS

Ly T2 (. RARP2tANRR 1 SA Y
HAHMTMAOPOY oynd KJgLIEAYKKRZ2A

P2NHKMNPooPnkOA:

YH® 23KARF | aldadsa ¢ | FYFY2G2 'S h{FRIFI ¢3X a
YR {LXAOSR o0& LwO9m Ay wSalLkryasS G42 9w {0
¢ NI yaONR LOcEIYIHEh QT i @O KJ YF YK K R2ZATM2 NBK M1 DM
ycTtTno anmidac MM

yod KSy W /KSYy -3 | SYyRSNEK2(G [Z tNEBgSa wod 9w
08 5A84a20Ale2y 2F . AtkDwtTty .AYRAY3I YR !'YyY
5S@St 2LIYSYGIdnnd BavdvimidY K@hJa YK K R2ZATM2NAK M O™/
PYANTONHANOI NHAO

ynd T8 YS _2aKARF IS _FyF3IA IS _dz2NI ¢3S a2NR Y

L& {eyiKSaAals Fa F ¢NIYAYSYONIXyS tNRUSAY
wSalLkRyasS G2 OYR2LI I @A OO duf SaNI dzf AizD 2{IENLA & o (i
MPPHPTMN OO MPPPOoKFILIAYKKR2AP2ZNAKMAPMA PMK YO O DM

R
R

ypoieK2dz WX [Adz /,% .1FO1 {12 /TfFN] w[X tSAal OK
KdzYly Lw9m fdzYAylf R2YFAY NBOGSEHfa | O2yaSN
FT2N)  Oa@l a2y 2F (GKS dzNP2PDESBER Yy HRE 25 A vi KISS HLI
Il O RSye 2T & { OMmSWn@StAvnooodmnYony ® mnono

KJLIAYKKR2ADP2NAKMAPMATOKLY I Adncncnynmno®

ycd® FNNINF a>X t NAaAaOKA C3 b2gl]l twx !''tA aad [/ N
fdzYAy Lt R2YIFAY GSGNI YSNRAT I o2y A¢KSYR2LI I &Y
9a. h WR dzNJ/ | € HAMpTonomMmMOYMcnnd® wMmpyd
KJLIAYKKR2ADP2ZNBAKMNOPMPHPHKSYOo2PHAMNY My 0 @



yTH KFYdz /9% 2Ff3GSNI td ht AT2YSNRT a2y VY
RAZNAY3I AYGNI OSttdzE I NJ aAIylFfAy3d ®BNEY (K
9a. h 2® deNybd T mgoanwHddY o0 N HYy

yy® AN a2LK2Yy 23 2St{tAKAYRF !'!l'S YFdZFYlyYy w
SYR2LJX aYAO NBoaOdz dzy (2 GKS ydzOf Sdza |
1AYIF&aSKSYR2NAO2Y dzOf SI AaSDIYVNE Mo 5 PS fyz
MPPY TMHOMY BN OMKGBIAYKKR2A P2NEBKMAOPMMA MK 3

ypd I NRAY3I 1t ®%KIFIy3a |3 w2y 5 tNRBOGSAYy
Sy R2 LINGYIMS drX RSy (b ki tizNBEBdh T 0 T ¢ 1 B O Y
KGLAYKKR2ADP2NAKMAPMAOYKMCTHRD

Pnd NAAZOKA CX b2gl {1 twX [/ FNNINF ax ! A
aL) A OAy3 bl QedNSG & @ / 2 Y¥F dzy At w2y @o mU Y
KGLAYKKR2ADP2NABAKMnd®mMnoykyO2YYanppnod

Mt §SY Yax 2S] w/ ® wSAyAosloa2y! aF@di OA Y :
OGN yatloe2y Ayt NEISERAYFAOBTE @S bboa2yl
HANNTMAMOEMAY N @MKGHAYKKR2ADP2NEKMADOMAT O

PHD FEF2y as %Sy3d 1z ! Nly2 CI ¢Att Wz |
SYR2LI I aYAO NBoaOdzf dzy f 2F R G2 @S oNnDJI 2NE
bl GazNBEN N HTn PO Oy KFJLIXYHRR2A P2NAKMADMAOY

bod® 2E W{X 2FfGSNItd ! b2@St aSOKFIyAay ¥
CFrOG2N) ¢KIFG /2y aNREt a (KSHE §mydw {TRE Mnod) N2 i
KJLIAYKKR2A P2 NfA@g mm &Pmmide m § @ m dH

pnd 2f f ASYy WI 2SAaavyly W of 200FaT 3SR YyWB2E
0KS ''y¥2f RSR t NPOSOHY OSwB AT yaG@mmrybo 0 Y
KJLIAYKKR2AP2NAKMAPMMHCKAOASYOSdOMMH dbc o N

Pp P YRYSGTI St bX bSARKIENRG [ ,Fy .3 al &8N

LWOMLISOATFSRAIAMEASR RS&GFIoAfAalazy 2F (K
NELINBZAAZ2S [ BFSHMSHTYtOWE JLIAYK K R2A P2 NHK M

e dt NRPYT S| OAYLAKAGIZIIH KAR2 aX {F1dzN}Y2i
aSYON}YyS FToSNNIyOe FyR dzyF2f RSR LINR (G SA
A0NBaa aSyaz2N) LABMS Qoef IRNMIG.SNSy & A s 2 & Hbdi N
opROUIPOH®D® KJLIAYKKR2A m2iNHRmMP M pmk YO OPS ™

MHO



BT OYF NI I T DIDSIQA2BEF bIdzeSy 1¢3X [SS /t3 [ Kdz C
LIN2 i §YRYEzZOSR O2y F2NXNI a2y | f AoAIGCR P F Do Pl 1Sa
HAMTTcOSontTnnod KJLIAYKKR2AP2ZNAKMA®TppnkS[ A

by DI NRYSNJ . a> 2| f G§SNJI td Qoydr2eiyRaS H At INBYUIRSA YEaK I INB
LYRdzOS (KS ! yT2{ RSERA &yNRSI M 0o onoRdacLaBpyoSYP My dm
KJLIAYKKR2ADP2ZNABAKMNPMMHCKAOASYOSOMHAPMHC P

DPPOYAYF Gl EAYXYRAKAGI L LG22 ¢X 1 ANFGF !X {dZ dz A
NB3Idzf | (2 NEra (BNISS&A. 3 2Fy a%®2WNJ LNBmM Ay@d2f gAy3a Al
AYGSNI Oa2y 4 A Ke KI TV dNS/R:  IINBRFN SIASKAP b ANel 2 IR p
ycd® KJLIABAYKKR2ADP2ZNHkMndmnyokaOodunnrTnnmcc ®

Mna/ONBRE S mWENBC AW{SNJIt I LI CwxX {{GNRBdzR waxX 2GSt
aSyairy3da dzyF2t RSR LINRPOISAYyt NFOIXKROA ySVER22F | G K
bl a2yl f | OFRSYe @ 2T anng DMSYEHIY N d My TTO
KGLAYKKR2ADP2NAKMANOMATOKLIYFAdnpndpny TMaH®

Mmam¥P N} 31T DOPSIQAREEF2FfGSNItd ¢KS !''yF2f RSR t N
YR wSalLRyRAy3 (2 Cf dQi®RAyZya/ ALY OLNKS 2 N
OYR2LI I aYAD2WRo QdANHzY@ | | ND 2 NI tHSINED DI @D A

Fnooyyc® KJLAYKKR2AP2ZNAKMAPMMAMK Od KLISNA LISOi

MaHYE N} 31 DOCOSIIOWamE b3IdzeSy 1¢3 [SS /t3 [ Kdz C
LIN2 i §YRYEzZOSR O2y F2NXIF a2yl f &g AS@KF SnGuard G Sa Y
KJLIAYKKR2AP2NAKkMnPTppnkS[AFSdonTtnndnnmod

MaoA {1l g1 53 YAYLFGF |3 Y2Ky2 Y3 Ldaldpy {Aw ¢d | Oo
aiNBaa RSLISYyRa 2y RA&aazOAlea2y 2F . At NFGK
dzy T2f RSR 9IENBNEMSY G| f & / §a f b TvoSvppvipid®  H n dce
KGLAYKKR2ADPZNHAKMnOmMamck 2P SEONIDHAAN DDA C DA

MANtONB A &daf SN {2 w2y 5 9FNIeé 9@Syia Ay (KS 9y
WSEALR/YAISRD { LINAY 3 | I ND2NdD t SNEQEOm@SEY AN N o dy
KJLIAYKKR2ADP2ZNAKMAOMMAMK OFKLISNALISOG Pl nooy dn ¢

mapldy ®ySid1 St bX {ldzyRSNE w! X YI YLKdzA&a aWZ wl {2
I tWR G SAKI WWSNRPYS wSONMzAGa . At (2 az2y2YSNAI
''y¥2f RSR t NPOSAYSH f wSaM2T &S MaadYPS vmeebH p
KJLIAYKKR2ADP2NABAKMAOMamck 2POStEt dHamMT dMmndannd



mMmncal YZI I gSY YazX 2S1 w/ ® S5AYSNRAI a2y |
LYKAOAa2Y CFOATAGFGS | Oa @l oY2AW I25FS 9Ady] |'wN
G2 9YR2LI I avYAOwWav&NiOA d& T { (i N BHB@AHOT HE T T/ OF
My TG(MYy TOp® KJLIAYKKR2AP2ZNAEAKkMndmanTnkao Oda

MATHOl | YdzNF YZI YAYFdOGF X | A3FaKA2 |1 X ¢adzNyz
Fy 9w {Syaz2NE a2fSOdzZ S LNBmMLIZ ¢NAIISH
. A20KSYAOFE YR . A2LIKe A O s n awTSHETSH oNEDKY
KGLAYKKR2ADP2ZNBKMAO®MANckoOoNDPHANN PO py T d

MAYy.®SNI2f2k !'T %KFEy3 > | SYRSNAK2dG [aX ||
At FYR 9w AdNBaa O NINRFHIRBHYS NMESHEAZIRE 4 K S
CA2D2HANNTEOBOYKIHIEYKKR2ADP2ZNEKMADPMNOY K

M g{PS Lldzf SSRwA @S NW2BE aw2RNN3IdzST 5! S DNRSYS
SGi Ftfd LYGSNIOG2YS {ONBSyAy3d LRSyaUSa
wS3dzt F 12N 2F (GKS | yTF2f RSRh thieR SOz WE 4
HAMY TEdWMHHOXST O KGLIAYKKR2ADP2ZNHKMADPMAMC K

MMA/® NN N aX tNAAOKA CX b2gl]l twX Y2LILI)
l¢tl-asS R2YIFIAYy G2 LNBwmM YR tSN] A& RA&A
ow alGNBagdg[ ®XEymfd AYEPKFLIAYKKR2ADP2NAK MO D

MMMY2 LIL) a/ 3 b2gl]1 twE [FNDdzNHz bx ! RFEY& [V
FyR At +Faa20Alo2y YR RAZ220A5H ®F S dal.
HAMY TTOSonHpPTUO® KJLIAYKKR2ADPZ2ZNHKMAN DT ppn

MM H/P NNJ NJ aX tNAaOKA CX b2gl] twX Y2LLI
l¢tl-asS R2YIFIAYy G2 LNBwmM YR tSN] A& RA&A
9w alGNBadg[ ®«FxEymd Ayd®nopHHOLDP KJLIAYKKR2Z2A

MMod2 RR NI Sg !> W2ySa 93> {S3aIKSNA /3 DSIOIKA
YFNHLK. At LYGSNIXOGa sAGK LNBwmLI G2 bS:
wSaLR2yasS Ay {I OOwWE dkRIYE OSaT OBRBIGMarfTHoRIdb. ¢
TTANYTD® KJLIAYKKR2ZAPZNAKMADPMAMCKSDP2YO OH S

MmMnYP2 LIL) a/ X [ F NbdzNHz bX 5dzN} AN} 2 =3 | RIYa
Aa6A0G0OK . At FTNRY OKI WIS NRNS {2 NHxO ( AiNHEB 3 :
L A2H2HAMPT H oMOIMeMODY  KMI/LBEOY K K R 2 AmbrdaNAmr® 1 O m N



Mmp{®2dz {b>X LftASGF Yax t2fA1 1T A Yad .AyRAYy3I 27
Lw9 ™ YR t9wyY . NBPEZENBE DI f! ¢t ¢ R . A2LIKeaAO0!
| 2YYdzy ADI a2y & HAMHTAOHAOHOY ¢cnTy d nTo
KJLIAYKKR2ADP2ZNBKMAPMAMCK2SPOONDPHAMHPIO DO D

MMCDBINA YOG K 1S |1 2fYSa 2 d niCMIyY5a telda/2AWIatY DABOUGI 22
laLllrn / KILYINSANYS BB Yt W2dz2NY It naTmdpar o Sddzd Y N
NHNT® KJLIAYKKRZ2AP2ZNAKMNPOOPANKASYAHAMTAOHAT ®

MMT{PAf GSNJ We> b206fS 9Dd w3 Bkt 2520yNB2T@ 59dzNIKAF A BSE N
HAMHTMOOMEYLIMY K KR2 A OENdEIKk DM I N TKAMHMPH

MMy!®f 3N . 22LICAKEA] WX WEGHHPA /X +SNI ad aSOK
SELINBaarzy 2F KSIG ak20] WHAENBAYyazt2. LANR2HIE
| KSYRAANBHTHPYOPOY MAMTPcd KJLIEAYKKR2A D2 NHK |

MM@®Yy Ol FNI WX {Aad2ySy [&® wS3AdzZ a2y 2F | {Cm T
AYLIE AOloa2ya AY !lyFizrd WERABRER RFA B ARYOKESWRAY (|
MAYMMMP @ KJLIAYKKR2A®A RIKS/Y@mmprHoikoldy y dzZNB &

MH AR KSNIIE I NI 1S {AAGWYENY{® 2P CMBMET @ B8y DS
HCGMCC® KJLIAYKKR2ADP2ZNAKMNOMHNHK2O0a®dMoHCNp D

MHM®z 9 YSy3s [ 2aKAyYylF3l ¢ WFHfdbl C[Z 9Kaly
O2YLX SE S@2fdm2y 2F GKS yoiSyau@® wsrie NI &3¢
HAHMTMMOMOY MTT on® KJimdnpge @@ A P2 NBK MO PMIO0Y K

MHHabk NDAYy2g6alA aX w2alyY axX {SAGT /X 9ftFSNRO
| 2y F2NNMl a2yl &a48tS8002y Ay &dz aWNdzNiSH (NBO23y.
2 F az2f SOdz | N3 . hawaFaupoaqoryn ® ncec

KJLIAYKKR2ADP2ZNAKMAOPMAMcK2SDP2YOPHAMHDOMM PO N D

MHoOabt NOAYy2ga{A aX |11 fftSN a> CSA3IS awz . I SNBYR
RAAGONAYAYl a2y 2F (KS OKIFLISNRyiSSdett I 08R | dzii 2
O2yFT2NXI a2y f b i NHZNB A o 2ty dzadbf A& KA yudn mm D NP dzLJ
KJLAYKKR2ADP2NAKMAPMNOYyKYaYddMmPpT n P

MHN.GSKY 1S WX | SYRSNEK2(G [a®d ¢KS I NAS | aLyrn |
adzoaldG N> GS&a Ay QA@2 ¢AGK I NBEIWE dzNRlYE RAB oYy Ol
A2t 23A0!I € ® / KSYRAANUNBHY POPOUNMPNT D HYy DD
KJLAYKKR2AP2NAKkMndmnTnka2o Odammodpntnohmd

MHC



pldt G RSy (1SdzFSt {3 W2Kyazy bz trkaz2y 123
| KI LIS;NER S GSR {SOcm [/ KIFIyySt DIFay3a RdzNA

t NEGSAYya hg@SND2 WoSA Yy FEADB R L ¢/ K OEE @R N II2NN
HAMY THOOWOWY dMoKTgoLJA YK K R2A @2 NHKMAdMAaMC K 2

cONPRale WX {OKETYIOF YW SE FSPyorISI &l A
(N} y&af20Fa2y AY | NB GXGE oWZINGR {LINRBT S &
MPPo TMHOO @M d dio MUY MDYKWK R2ZAP2NAEKMAdOMAay o

T. I dz aX adzf fFLIWHzZRA { =X .SO1SNI ¢ 5dzRS] \
dzaSa | dzyA@SNERIFIf NARo2a2YFf FRILIWG2NI ahi
YSYONbY §tizZNB  { (G NHzOG dzNI @ s nap T @ @dzinmadidy . #
KHJLIEAYKKR2ADP2NBKMADPMNOYKYAYD dphy P

y5pdzRS1 WX DNBAYSN) aX aNffSNI !> | SYRSNA
owemL) KIFra | 60FaA0 NRBfS Ay LINRPUBRAK U dzBE 2 =
{ G NYzO G dzNJ f g a2t SOdzinlnIT M H.OAuMIORESR

KJLAYKKR2AP2NAKMAPMAnoyKkKyaYomnnt d

PPKSY .2 | SYRSNAEK2itiy R da®h 0% R 2y2R 2L & &ENB &
K2Y2f 23dz2SZ asSNwWSa Fa | O2FFOG2NJ F2NJ . .
az2f SOdz I NJ oA2f238 & 2FHNNnpPRGcpmDS T §

KJLIAYKKR2A P2 NHmmmoOmAdpMmK YO OPS nn

AMMAY S gl R 23 tSGNROI YX | SYRSNAKZ2I
dzy ¥F2f RSR LINPORSY 39 aohod CRAMY TaATCOM MB®
KJLAYKKR2AP2NAKMndPmMnoykSYoz2adHnny ®Hn T d

MAAY X ®%KdzZy3d aX | SYRSNAK2G [ad 9wR2o0
RANBOGte (G2 dzy¥2ft RSR LINRPGSAya Ay (GKS
NBEaARIBAQODY HainNBEcn g MKEYLIAWMK K R2A @2 NHK M d

H2SAGT YIyy 12 . IfRSa /X 5dzRS]7 WZIT®AYYS
Y2t SOdzf I NJ OKIF LISNRBYS ySiig2N] Ay LAGKS LI
j dz ya il a @S CAIINE | G dzNd/ T TH T N cpmady Or Xp
KGLAYKKR2ADPZNAGmMY OPMmMMVMEEDOMT DHE O

ofKSy > aSdzyASNI[Z | SYRSNEK2G [ad LRSY
9YR2LI FaYAO wSaOdzf dzy 69w0 S5YyIW | 2Y2f 2:
2F At AY A0GNR | YRV2UWANYLYREBGFSR A®E 29W
HANHTHTTOMPp OYC RpHILIAYKKRZ2ADP2ZNAKMADMATN



MOMNGNAGT WaX 52y3 aX ! LafSeé Y{I alNby 9t bl /
At O20KI LISNRYS 9wRa2n Ol dzaSa O2yaasildze@dS S

YSGiI 02t A0a2RSPDIDEND . A2 D2 Ien MAT wepitKiS® Y/ St d m
KJLIAYKKR2A ®2 NHKR mo ®phPpmk YO OPS Mo

Mmopad S3AF gl Y AOKAXZ 2FGFyFroeS {2 b2A YZI h{dzydzNJ
| AAKf& 58YylFYAO bl idz2NE 2F 9wR2p La YSe (2 9\
hf A32YSNAE niKNROAKI SRw {5HSNTIXD (RizMR2 Y PHIp 6 ¢ OUY ync
ypTO®Sn® KJLIAYKKR2ADP2ZNABKMAPMAMCK2SPAUGNIPHAMT Dy

MoctbdzA 3 ! 3 [@&fSa aaX b2AGlF wX DAfOSNI I Cd ¢KS
LISLIe RS O0AYRAY3I &AGS 10K LISKNE yGK I LISNPAYSSS &l y2RF |
RA&adzZ URS WRaAAY S NI 2F ¢ . A2 tvEpnTlufc quadiRpoaYa (vNEm H y
KJLIAYKKR2A ®2 NGpH pmy1 OmnTcMic K i yimm H M

MOT.®SKY 1S W2 alyy awz {ONMzZ3Z& C[ X CSA3IS aws | 8
CrYAf@ wSO23yAlS 5AdesyOl ¢eLlSa 2F {SljdzsSy O
az2f SOdzZ I NJ o) | StEftHAMCTcoOpOYCTPHO® TOoog
KJLIAYKKR2AP2ZNAKMAPMamMcKk2dY2f OSt dHAMCc DT D mi

Moyod 2 WX tSOUNRBGI Y w2y 53 {KIF . ® [/ Neadlft adl
GKS YSOKIFIyAaY FT2N Alda Y2 W@ntyl N @ LY2NRSYOIZ
OA2G02HAMAT o guroomMppudY KMJoLIETY K K R2 A P2 NHKMA OPMAMC K 2 P

MOIMKGl aX ¢F{1FAGE Co® 9 YSNBNMBBS ATYSEHt (TdzNRIat [2yF( 39dwv
AAIAYFEAY I HAMIKIEDODONI SHympn ® KJLIBAYKKR2A P2 N

Mn M{®POK2NNI { 2 YESAY a/ X DIYlI&dzy ULUEKlalSEIN®BYS! = wd
{LISOAUOAGE Ay Dloey3d 2F GUKS t2fe@LJSLBRS /2YyR
GKS 1 dzYly 9yR2LIGKSA W2 deNGBIOidzE &ZF DD A 2 2 3IA O |
HAMPTHDNOEBNOY P MY EKEFMAYKKR2ADP2ZNAKMADOPMNTNK20 O

Mo MONI OKSNJ ' 2 +SNHKSES Wod DNLIOI | aLMMak DNLIMT .
t N2EGSAYyayY bdzOft S2aRS 9EOKIyYy3IS cClOl2NAR FT2NJ
{ dzo OSt f dzf I N HMMEETEHAKOGNBE YK K R2 fooAdmMB K M dm A n T
MMTTD WM @

MOH.®Z] I dz . X 2SAaavYly WI | 2NBAOK ! & az2fSOdz I NJ
| 2y UNRITEON NCcCTMRARPROIOOKIJDIAYBKKR2A P2NAKMADPMAMC K 2 C

MHY



Mnotd2 NIISNJ ' 235 b3Idz2eSy 5bx /flred2y 5w wdz
Y2t SOdzt  NJ OKIF LISN2YS DwtmTtn LINRPGSOGA |-
AY YWQAS WY aRHEKTTOpUOLD® KJLIAYKKR2ADP2NHAK MA

MO neNHzY 'y 1123 | 2dzNb2dzf Al 5% azftfl W2daNly & &
27T . A2t23A01T O | KB MT th BB Y M
KGLAYKKR2ADP2ZNABAKMAOMAMCKS P2 ODPHAHMDMA N H

MnpbPAa X t2NISNI/aX ¢NHaNY Yy ETE o@NHzg YIV2WRA
laLllrn FrLYAfE LINPGSAYyAY ®EWR ¢gRKYE #HKS.
/| KSYAEAOGNED® gumAm® OLIEIUIAYKGR2A P2NAK M OM S

Mmnc/®d ffAa WP ¢KS dzoAljdAsyl a2yt OKNY ENR2
02T HAMNTMHY SamMTnd® KJLIEAYKKR2A®2NHK MA d
Mn TCGINE A Yy tWX Dldzi WwX | SYRSNEK2G [a®

RS
Y2RAUSR YR |daSyeaSR W2 NMEpkhi2 TFar mahmtody
KGLAYKKR2ADZNBRAMp OumppHPedmpomy PE P

MnytoNBAdZat SN {2 wlkid2 /3 /KSy wX ! yiNROodza
Y G§OKSa . At FOs@AGE (2 OtASYy( BNBFSAY
HAMPTNOSMHCHMUO® KJLIAYKKR2AP2NAKMADT ppn

MngidNBA&Zat SN {2 wltd2 /%X [/ KSY wdzZ ! yiNRoO
lateflaz2y YIUGOKSa . At I Qs @Ale G2 OfA
NEo Ot dxFe&sn mp T

Mp /&K YOSNBR W93 tSGNRBGI YI ¢2Yo6l DX *#SyRN
Fy 9w OKI LISNER Yy Sii NBEM LI2 2@ Bdzii22 yasK 240 dzy T :
W2 dzNJ/ | 2 7F | & f HAMHARN @EEGD Y Y P
KHJLIAYKKR2ADP2ZNBAKMNOMAYy oKk 200 PHAMHAHANP @

MpMdilt RR2Y WaX . 2dz &1 aaX w2l Sy3adz2NI 9¢ L
SOSyi Ay GKS [ Oe2y 2F tI &0SdzNBRENRPER (i
ANBPGOKECRSOW20MY | £ 2F do mebtha A A O LHOpoHMEPSEDY A A

MPHIGSYRSNEK2(G [aX ¢Ay3a WI [SS | { DKIMRFY o
OAYRAY 3 LINE (G SRY { 4Ry MBEM@D 2 @SR N2 § SAY
LI2agNlIyatlre2ylf Y2RAUOIa2y30dz/I NJIRY R A
CA202HBdY Y Tydmpo® KgpPJAYKKR2ADP2NHKMA DM MH

MH



Mpoddz [ X bAa{lX IFAAY bx /[/dza{Stfte 553 22f FISKSE
2F &Slad laLirn YSRAIFIGSaA (KOACGYiUd WwWNILIRBIA 202
HAMPT PO MOY McHCcN® K( Lk pHkpRph @2 NBEK MO OMA 0y K & |

mpn{®dtyelrf !> %o2NYyA]l 9!3> 2FGazy .DI [/ KNRadaz2as
A0NHzZOGdzNI £ LI NI TWSRSNBSRHR2PDBRYARVEf ICADY k! at &f
l &LIJrn OKIF LIS NB/YSE> . {Alt NDawat dr lypR H M K éce@EMB Y S& o
KGLIBAYKKR2A P2 NEHmMMSEIMPNT KAMHMPH

mpp{®t yelt !y /KSY ! WS bllFéladz 9{% [FTFINJ/{Z
[ Ay 0SGsSSy CAO OCAf I YSYyWM6BRYVISR yRdzOS
| RSyetfefloz2yk!ateflroaz2y YR (VWSINYYF2{2RISR t
A2t 23A0!1 ® / KSYHRBMNEH oMoy dhpd y nyH

KJLAYKKR2AP2NAEKkMndmMnTnka2o Obdammn dcmyony ®

MpchBb- 2 2 gSAI - AF2 w ljdays tSy3a . fAy3ax -dz |
I NBEAYAYS YSiKeftloa2y 2F WSRAMGONESWw 1Sa NB:
I O Dl toMB@SSRAYIE 2F (GKS DbDld2yhip TiOMmHREHRO 92
KJLIAYKKR2ADP2NAKMAPMATOKLY I AdMmpndcpy MMH P

MPpTIONBA&A&E SN {2 w2KflYyR [ Iy X [/ KBY wX wSIF
fAYAay3d &adGSLI 2F . AtQa !¢t asS SPawGiSS F2NJ
HAMTTCOSHDPNHY VLD KIJLIAYKKR2AP2ZNAKMAPTppnkKS[ A

MpyYySP2NYSNI I W 2F&at8é& [/ 2 YILdZFYlLY wwd h@BSNBELJ
AYRdzOa2y 2F 3f dz02aS NB3IdzE I SR LINRUGSAYya | yR
AY [ KAYS&S KI YeaKiSS N9 a2. iONBAR iehB/fTinigmndd m mm¥P Mp c o
KGLIEAYKKR2AD2ZNEBRMD PudhdH@dmpenm PE O

Mp PPSY RSNEK2G [aX 2SA W, X Dldzi wWwX [lgaz2y .3 C
2T YFEYYFEALFLY At ¢t asS vYdzilyda OldzasSa R
NBo Odzfad2YtdS Odzf  NJ . A2t 238 wmMBDHPp T Ppow/ SEY o
KJLIAYKKR2ADP2NABAKMAOMAPpMK YO OdPc ®o PHYy 0 P

Mc nBwt Ty oKdzYl yo

McMPNR2fA awX ,dz¥Y WZ . NBAG12LIF {.3X ¢K2y WbzX

¢CeNRPAAYS YAYlLI &S 1064 Ay SEKSH OETMWNY YOS & bzt in Nbd
Mann® KJLIAYKKR2ADP2ZNAKkMADOMAMcKSPOSEE dGHAamMI DA



MCH/® &Il R2 tX !'fO2{SITATR2EA2MKZ €y KR RANGS
w2 RNA 3dzST WwWE S Ffd t KalLK2LINRPGiS2YAOQ4
FOO2NRAY3I (2 GdzY2NJ GelLlS | PRyasgaradia
HAMOTMNONOY woT® K {HLIGRKIRE® @2 NHK MO PMMY

Mco@alA /CX 2ly3 ¢ Sy | mOaz2& RLSY SXNMA
2F 1 0a2fdziS LIK2aLK2NEBf a2y & mRIANIKS2WS
j dzt yo il 2 @S LINBI dNSBY A Ry F dzy A ODmp EZyamo Y
KGLAYKKR2ADP2NABAKMAOMNOYKYO2YYATCHHD

Mc nDBbk dziT Ww3X | SYRSNAK2G [a® adzilasa2ya gAl
AYYdzy2 A0 R GBA YA LINPOSAY AYKAOAG !¢t &S
2F AYYdzy23ft 20dz XKS KNM2ANY IGKI RFDP B A2 2
MGPAPOo THCY GTMVHIPLPYD T HNY

MCc ptONBA&ZAT SN {Z /&KFEE0BHAE ! WOI OSNBDLIDEE 2 A NJ
t KEAA2T 23A0FT Y2Rdz I skdNR (2% SNASy3OABNYS
AYGSNR2YIAY f SY T8 HampTndéSny
KJLIAYKKR2AP2NAKMnPTppnkKS[AFSdny pcmdnnw

mMmcc{® 42K a3 DblF{IFIA 'S {21F6F X | ANI@24&F
t K2ALIK2NEBE | o §3 2Tl (DS(RIzO2NEBSG SAYy S Dwt Ty
LYKAOAB2Y 2 T9 EDISENG 2Ys e/t & @ y/aSdidio Tws é & ImNIY
KgLAYKKR2AP2ZNEAKMnd®mnnck SEONdMdbdo dmnc n ¢

McT.® fEAYIASNI /1S [ 2yyStf t3X 2dz I | dz %X
/1Lt | b2@St ¢SiNYyIONMYALILIst RN GvES LS | ¢k
| SId {K201 tNRGISAYya YR bS3lI a@3tSOdz$ N
YR /| St t dzt I N® .MEBORERDOcanYpnp ® n
KHJLIAYKKR2ADP2NAKMNdOMMHY Ka/ . PMmpdc dnpop @

Mcyabdzf £t SNJ t3 wdz012@F 9% | FfFRF tniES NMAVISA
LIK2aLIK2NEBf a2y 2F |1 alyrn FyR | alLihn NI
OKIFLISNeRYySa /1Lt YR 1Tht 042 RSGSNX¥AYS
oltlFyoOoSaohyOz2adSyS HAMOTOHOHPUAMMAND® ¢
KJLAYKKR2AP2NAKMAPMnoyk2yOdPHanMH Pomn P

Mc @S NEKS&ES W !'oNrYa WS 2Fy3 |5 az2Nryz2
FYR t NPOSAY [/ KIFILISNRYSAaY . dzZRRAYy3 St ai
{AUBNONROA2f 238 YR az2d SOdzivk Nikwe miyed 2 3
KJLAYKKR2AP2NAKVMm@P@MHY Kaa. wbdnpnanmy



n/ek NdzZ32 hX t2y3a2N {d | y2N¥IfATSR NR2GnYS!
LINE GSAY OGKNBSTRAtYSE &SR YW {HO X SyTds i dzBda < n T n
KJLIAYKKR2ADP2NBAKMAPMMMAK LIA dc hpamamP

MdaK{SylFrT & 12 'oFRA {2 al NIl 9% /KIFI& hX al &
Yy AYLINROGSR YSGK2R2ft23& (G2 SasYlIGS YR @Aac
YI ONRY2f §0aixft S&2 O | OPRAHITWETSNN@KOPY P 2o0nn
KJLIAYKKR2ADP2NBKMAdPmnpokb! wk DY2 nny @

HIGA KT Sy FT @ 1S 9NBT 9t falbN®i[/ 20y3 dNFELI H2n menzY ./ &
SP2ftdzea2y |l N2 O02yaSNWlez2y Ay &aSldzsSy0S | yR &
I OAR& ®dzOf SA O I OA R& WMBSMBT NOK{ ! t t [ @ H
KJLIBAYKKR2ADP2NBKMAPMncpokyYlFNk3I1ljodpdhd

o/dSt YyA1SNJI DI bAYNBR DX !aK(Sylrie 13z DtlFasSN]
' AAy3 S@2ftde2yl NE RFGI (2 NIAASLERBBSEtOf S Ka
w2 dzNJy/ |- f 2 F ® / KSYArdB®EO OO0 cHMID I
KJLIAYKKR2AP2NAKMAPMANHKASOKOHAMHAN NN PC D

n/eN221a D93> |2y DI /KFEYyR2YyAlF WaX . NBYYSN {
DSY SNJI {2 NY 3 AHNE wib3pa SHEANTKT Mncermm ¥ @ MMy y
KJLAYKKR2AP2NAEKMAn®dPMMamMK INPyndpnnand

pal2 N2 CX 1EBNYt ¥RS&dAlI ! & ¢KS [AR {dzoR2YlIAYy 2
{GFOAf AT o2y m@NY RAKSZ2 (ENFESIONI2IFS . A@f 23AOF £
HANNTHT GOCMPONC DPEJDIAYKKR2ADP2ZNHKMADPMNTNK20 O

cabk @SNJ atx {OKNI RSNJ I X wNRAISNI {= tFI€ Y= [
2F &4dzod0N} 0SS O0AYRAYIARSHSNIVWAYENBE OKli NXQR ¢281 1 (
az2f SOdzZ IINIH AR TBpao &Y pyc

Tabk OAl A 1 ¢3X 2AffAlYazy 5{x !fftSy bz .2NH23
| RSY 2BRSINOSOSR LYKAOAG2NR 2F Tty {15F Dfdz02as
¢t FasSY LyaAirdakia AWEBE@&NYUE2F2NY aS8iODYBR (i &d
HAMMT PN OMADMPN KYOIAYKKR2ADP2ZNAKMAPMAHMK Y M MC

y¥K dzNJ @t S@F 'S DASNI A0K [ad !ff2auSNRO &aA3
OAYRAY3I RBBHAYKSZT K201 LNRGSAY 61 aLyrno Y
.Lhtl {L/{ ' b5 / hat¢ ¢!uavmbT v goddudnHp)dd D c dy T

KJLIAYKKR2A ®2 NHK M ombs7 1{ adrL LY | SAYdSW i i nbon y mny K



MT PSS YtY>E 5S& ax bSOdZ A 5% /12 [/ I 5S@S
LNEmM wS@SkHfa GKS . laxa F2NJ /lFarfeanra
{ LI A/CSHyTE PNy T emoninodv OKYg LYadY K K R2 A @2 NHK M dwmn

My n2dS a0 SNKdzA & 21 WX {(GdzZNAA& WbX bASRSNXIY
aAdNl a2y . SKI@GA2NI 2F {2ftdzof S Df 2mdzZ I N

58Syl GdzNBR {dFdSa AWt 26dOl ©NE ARNXIKBEHHAYEMEC
MNP HD® KJLIAYKKR2AOP2ZNAKMAOMAANCKE OAZ2 ®H AT

My M®OAYREFE | SYRS®RBRKZ (2 R ZDWIASI dzi WwX [l gazy
YO LY +A@2 9ELINB&aAA2Y 2F al YYFfAlLY . At
9y R2 LJdAYS@dE | NJ . A { ME@RrAPRY dikySo / St €

My H® YRET {X 5AFT {3 blakKSdzZSNJ It CAGIDS
AYYdzy23ft20dzf Ay LINRPGOSAY 0. At0 @FNAIyGa
LIKeaAz2t 23420t O02¢DS{ i NSy mEm T TO@ faydd M
KgLIAYKKR2A ®2 WBETKeMDMMHTTIHKH H M M

Myod EGSNI bws 2AfftAlYazy atd ¢SYLSNI (dzNB
LINE (0 S A yWe2 dzNg | ¢ 27F A DY 2 tvHGDAZT IgdIe dha w ¢
KJLAYKKR2AP2NAKMAPMAHOK! YMAMYOONHATYYT

My n{POKY SARSNJ a> w2alyYy ax Dfl&asSN) ax tl| G4NB
/| 2Y0AY SR 1B @R dz8 i@Bz2OS KzNBINBE RA Oa 2y 2 F LIS LX
| &LIrn  OKI LI NRYISAY &M © { G NHZOG dzZNB X @dzyOe
HaMcTynomMnOoYPMEHPDIAYKKR2AP2NAKMAPdPMAanHKL

f\

My p.dStee METHB& 2L ' tFYodlyYy !'Z | &K
aiNBaa O ghii BAP ALKl WBDBSAEAOGE S
aYrtf 28PABPEENETMMOSTRONHO ®

~<

A

K1S !
IééS 0t

My cOPK I {dzNJ ! YZ aSy3d 23 D8R AaAO0OK2LR®2HE2OFf
0KS RSyl (dzZNER &l WSSy NRESS Sy BOMST O3 6\
HAGHN TH® KJGLIEAYKKR2ADP2NHKMANDPMANHKLINE dop

My TYOE G KdzZNRA T { P YF&@FGS1TAY /X . FNNBI wx
aA ONER & S O2ty/ARY A00 SNNAGKNI A Yy 02 fiNE 325 SO SPR0 aCS\NI
{1 - {W2dzNJ | f 2T az2®SOdefnIMNIT n 0 K@ dp@ER
KJLIAYKKR2ADP2NBAKMAndOMamckadP2Yo dPHAMND D H DN



My yloy ®ySid1 St bX {lFdzyRSNE w! X YI YLKdzAa aWz wl {2
I tWR G SAKI WISNRPYS wSONMzZA GA . At G2 az2y2YSNAI
''yF2f RSR t NPOSAYSH fwBaM2T &S WaadYPS mwcbH p
KJLIAYKKR2ADP2NBKMAPMAMcK2POSEf duamMT dPMmndnnn ®

MYy @K 1 FFEYlF DI BAYAY3Il ¢ WHXPOERY FOI h &zNBR NP
lallrna 2F tflFaAY2RAdzY FI f. QRLIKNGENR @ ¥R wR gei 8
HAMPTMMONHY KPMAYKKR2A MdA pm@® OMAANTKAMHP P M

Mpnad @SN atd® DYyl asOa 2a2 20 &OdMIn NB T (K AIBNP v ¢
OHMOM®D® KJLIEAYKKRZ2ADP2ZNAKMNDOMAMCcKSPY2F OSt OH A M

MPMII ya /DX [/ KFy3a [X DSadgAOlA W9 I SO akKz2o
RNXYz3  GWN&N ot 2F aSRAOAYMATpbd&YViHai NEBpyp
KgLAYKKR2AP2ZNAKMadOMaHMKE2YMannpn¥To

MPH.P NGTK WX {OKFOK ¢X t NNTORRINENRY SVa PAY {i K& K¢
YEEEFNREFE LIFNFaAGgsS to FFt OALI NONR yoySRNEG KASYyA NJ L
az2zf SOdzf I NJ ©. A2A0ASYOS @M HHT PO PCcyHNY UG
KGLAYKKR2ADP2NAKMNPooy Pk FY2f{ 0 PHAHHDPCcyHNY P

MpoldadAY2Yy +! > DAfASA !¢ wldzOK WbX DS&aidgArO]A
¢l NHSINENB y i t K NYdd OiSrdeeoOT ghdedboS0aYA Inyn n

MCbI'IlID)\u | a0KS .2 11l LJYSNIa> .ASNEIO] .o {eyiKSacC
FYR lalihmn / KFELISNRPYSa |AaLYOANBNKBRAZHAI 1 ywdHzNIDE
az2f SOdzt NI H/OABSYHOBEN 0 ® KJLIAYKKR2ADP2NHKMA ®o o d

Map[P T I Jé@ +CX { OSNDKAyaile 5 03 aAiA|KlIeft20 9w

{1's S&G Ftd {Syarsl Ay3a {Gdzy2NJ OSffa G2 02y
AYKAOAG2NRS GKSANI 25f 5002y/ StyiR 5ABLHKE O $R Yy
S5AA® a8MYyThoHUVLDP KIJLAYmWR B2 NHKMAPMAOyKAN M

M@pc!® RCOFFK 993 %I 1TFENRARF !, ® ¢FrNBSay3 I {tnt Iyl
I LILINR F OKS& Ay f AOSWN2 deNgyNEBfa ART Y NHGASYISy 3yl |
HAHHTHAOMU® KYLIAYKBMRBH OB®WAK MO PMMY CKEAMHGCT

MpTab2dzl 6 R bX /LI &aaz2 DI wdzZAISNR 93 al NbySftf?2
{off t2adaA0fS (G2 ¢KAY] lo2dat SY{fiti2n234 Okt ¢ K
5A4SLEAG&R(PS QdztnDAT Moo n VP KJLIAYKKR2ADP2NHK Mn do



Mpy!® 6 120+ %3 aly3AlLal NGl 3 !'fol120 ! 3
/| eG2a2t A0x O9YR2LI I aYAO wSa Odz dzy YR
¢dzY2 NR ISy S@nNBEywo SNE& Ay o hy@auaIén

KGLAYKKR2ADP2NABKMNPooy Pk F2Y OPHNHH DY HPp H

Mt A wz \(S{;féjgé [ = LéAYEIATéSV Ybws WIF g R
FYR 5A0SNBYyOSa 2F¥ |l allrnz KaOtnX DNLJy
5 NHz3 ¢/ NBISFERHM TMn oMM @ KJLIAYKKR2A ®2 NHK

Han{®KlF 2 1 ¢F3dzet {X DAfOSNIL [ {K{SRA !>
GFNBSay3 I O2YyaSNWSR | 4LJrn O0AYRAY3I &AL
fAY1SR (2 RA&syQuUStotA 2/t REVAOD K i HIH AN PoFRESY
MOoMC ®PSo® KJLIAYKKR2AP2ZNAKMAPMAMcK2SDPOKSY

HAM®PKSY [ ClLy %I [ KFEy3a WI | oy 3HSWRE RINHzE IR
Fa F 02y OSLIG Ay O2bLiddzNGd 2§ 2 Y& dpNbed EREEE
NHMT ® Kg§LJAYKKR2AmRoNEyMe1 Moy KAanmMncT

HNHIGYRSNEA2Y !/ & ¢KSnt BBRSE MNHZADYH & NE#ED dzNS
HANOTMMOPOY KFLIAYKKR2ADP2ZNAKMADOMAMCK S PC

Hno/d LINY W!' 3 {Ay3IK ad t NBRAOay3ad FdzyOoaz2yl
O2yaASNDI 02N @AYTFANNI o@G&N NTTHOOMPEMYY HD N
KHJLIAYKKR2ADP2ZNBAKMNOMAPoKOA2AYF2NYI a0ako

HAN/KSY |3 2y3 %y 2Fy3 [ 2Fy3a WS [A t3
RS&aA3IY FNRY LINE WRXHzNY G If NBFO OKSBIMdeS T G M €
KJLIAYKKR2A ®2 NEwmn dmM@Yy CKAMOOHM

HNnpxaSND NHzZZ3ISY .3 DdzyylI NRazy [ X YNRaosl yaaz
9/ hRNHzaY ! FdFrolasS 02yySOesy3a RNHZAA |
ALISOA Dammt SA I OA RA HwR§ $h bl EBMoYe @ 5
KELAYKKR2AP2ZNHEKkMMndmncdpoky !l Nk 31 EmMAaHn®

R
O

HncwdzRA {120 { X DAdzase !'!ax /221 253 {OKI NI
Ff GSNAYy@EAYRBPHEHBYANBOSOIRAVEA® 2F (GKS bl o
{ OASy O0Sa 2 F 0KS Ly AG S Rv oy HITH Th dddich Yo 2GF ™
KJLIAYKKR2ADP2NAKMAPMATOKLY I AdT pdPc PmdT bd



T

NTIOY Y NJ | %
aras

T

Hngepz @t S
A2B2HAAMPTNOMOMP OYKGILIAWYWKKR2AP2NAKMAPMAMC K 2 ¢

wZ 9 @&[2Y /LINBRMIOCaNAK HIKSYy SAids
Y dzit A2 WaR DWW Y REBRENG A W v AiTe ©
OM® Kgilkmr ki@ A ®2 NHK M N

1 {Z /221 5

ddzodslidzea2y
SmMnnc)

I+ OAft

OAYRAY 3
| KSYAYT@NN¥h®EAmMpomLY
ny¥wRNI ft2SOA0 { {GNXYR /I {SARSTE
BFENRFo2y Ay | aAy3atsS FYAy2 | OAR
G2L2A42YSNFAS tLh{ LRPBASYA@® TMOOTOUY
KGLAYKKR2ADP2ZNAKMAOMOTMK22dzNY I dLIASY dmnncy g
{aX 123a1Aya WwX VYNI@GlIrtda !'bx |1 SuaySN
LYGSNY2tSOdzf I NJ LY(dSN) Oo 2WaAdzMISHItg SEY 4 & LIFHO dzl

Mnabdzl KSNBSS ax {F06ANI {3 hQwS3al y6 12 G{ tbY=LILAY W3
Ffd aAiliz2e00 LK2aLK2NERfloa2y NB3Idz I 4S& | &L H
I ¢t OAYRAY3I FTNRBY {DaESH¥OSI @ SAaNB ¥ Bly@S&S ®n o v ¢
KGLAYKKR2ADP2NBAKMNOMMHCKAOAAAIAY I f ®FF2Hncn®
HMM® dzZF Sy ¢ al @SN atx . SAasSt /X YE2aGSN¥YSAS
aSOKIFyAaYy 2F NB3AdzZ a2y 2F | aLirn OKIFLISNRY
t NPOSSRAY3IA 2F (GKS bl 2ythihdT PdepRMpvily 25 n p{HOA
KJLIAYKKR2ADP2NAKMAPMATOKLY I Addhpc dPmndpnpH P
MHCGS NV IHYIRASIT £+ a2NRB C3X ! NAT YSYRA Wax ! OSoONb Y
5yFY {dzoadN}IGiS . AYRAY3A 52YIAYy Ly@2ft SR Ay
58yl YMWaANY | f 2T LA 2HROETHY/MOMYWPFINB N T D
KJLIAYKKR2AP2NAKMAndPMnTnka2oOPapMHTAONHAND
gl aX ¢20KA2 bx ¢FdS {L
[ @ i QK/IRMYY 3{ BRI AY @RS | {dz
2a0SNBQf §YdSBR2 VL A+ ASH 3
JLAYKKR2ADP2NAKMA PO O Pk

HMOIOYSKIE NI YX | 23KA]
| 2YyF2NXI o2y |0 GK
aLikrn G2 9ylLofS

S
I P ff
{6AGT S NEhYiRTHOOO0U0VL P K

mnx2 3Sf aX>X al@SNJatX .dzlldz .o ! ff2a80SNRAO NB3Ic
I O2yaSNIISR A yYWRIME 2 Y| A2yT . AR 208 OT Hy M KpSAYiA Ya |
OYyTWOWPTMMP® KJLIAYKKR2ZAP2ZNAKMadmanTnkaoOdacndni
MPp[PA 6 SNEB | al NAT F£81 WZI !'y3 535 DS2NH2LIRdA 2
KSFi aK201 LINR(UiSAya 22ANPOBSRaydaal 8%

I OF RS&Yyeé MEEFMT Y {y OydSnfyOds aHy T n

Y 2
D N1.J9
bl o2yl f
KJLIAYKKR2ADP2ZNBAKMNOMATOKLY | Adyy @1 dHYy TN ®

GdKS

— )



HMcYdk YLIAY3AF 11X [/ NFAT 9! d ¢KS | {tTtn OKI LJS

Fdzy O 2yt bBIENB UOSDEEGE a@f SO T MO B
PPHD KJLIAYKKR2ADP2ZNAKMADOPMANOYKYNNYHGNMD

HMTYA Y GF X hAQlF & WASY H{UKA Y,AZT dY 2Ky 2L aYKdA gk |
FR2dza G2 NJ F2NJ G KS SyriREYI A yaY A LOKNBEOVEzE LENES
CA2D2HANNTMEPOPOKIDIAYKKR2ADP2NAKMAOMAY 0

HMYI®DA S al 2 /F3AAFREFE axX . §$01 iONBBRSNAY @& StyNB
YR Ay GdSNWNSB4 B3I Ydii KBSy Sara REGE dzaAy3
VA= O2yaSNREbLRY D @WSLIR2ZNIN&#HTOYOHOY
KGLAYKKR2ADP2ZNABAKMAOMAMCKSPOSE NBLIOPHAHMDN

HMEOWSgSE tX alNRPaAda [X {LAYSk 93 wSOKoS
{ 0 NBBYARdzOSR Of dzZaGSNAY3Ih 2F RIKIESOIY wo & SKEA
NBIAZ2YA GSAGKAY AG2fRw{ LMKFHAL | ORBEND T ¢
KGLAYKKR2ADP2NBEKMAOMMAMKHAHODPNODondponT

HHNGdz CX 52NRdzRIF NI { @ LwIOMK- - .t M FNRR SOyl RaZAl
G2 GN}yatlroez2ylf NBASINIDKNEZHN DLINRR 2 P A
HAHHTHYY MAnppH® KJGLIEAYKKR2AD2NHKMA DM N

HHMEPSE | 3f A2 CX DNJI SaAsS] {X =+dzAaidiSNJ DSSNI
Ydzft s RAYSyaAz2ylf aLISOONIt LINE ORANYYI 2
. A2Y2f SORzZEMONDpTacwd o 0 @ KJLIAYKKR2A P2 NHK M

HHH{® AYYSNI) {tX C23IK wl3X .2dzOKSNJ 23 wl 3Iy

Lyl t&@&aAral aarA3dayyY || bSEAOGES LIW20d2NNOYF f T 22
. A2Y2f SOdz h Nw b B aqueHOrH® YK gMLNEMY K K R2 A mavidH K M N
nn b

HHO¥NI y1 Sy 2C3 . 2dzOKSNJ 23 {(iS@Sya ¢wx C23
RFGF Y2RSt T2N) baw aLISO0NRA&O2 LWIANR iB5SF&
{ G4 NHzO (i dzNFB = Cdzy Oe2y>d | yRnp T.pAOADOTR2 NI
KJLIAYKKR2ADP2NBKMAOMANHKLINREGDPHAN N D

HHN/® NISNJ { DX YINXI 52¢ LYy2NHFIYAO LK24&LK
AYLINROSYSyYy (U IW2RIZNS/@ It d2lFo 2.yAd2 OKSYA Ot |y
My H TauooM) YK JTLJA YK K R2 AP NB & wuydEpn Mo m 1 MC p



HHP/®KEF Y3 [ . SNIStaSy 9.3 2AaSy {Z ftill N&SYy 9az
0§KNRdzZaIKLIzG aONBSy F2N avylft Y2t SOdzAZ Sa GKI G
Y2t SOdzf  NJ OKI MENBRWYDI BEyd XROKBS VA ®EOY mMcCT
KJLIAYKKR2ADP2NBAKMAPMAMCKSPI ODPHANT Pny dnund

HHC{®OKYSARSNI /!> wlaolyR 2{3 9f AO0SANA Y2d blLI
Ly lFfeaArddidNS BSUK2ZRAMHT pOTCCY p o CTM
KJLIAYKKR2ADP2NBKMAPMANOYKYYSUKOHNY pD

HHTabr RSANI CX tSINDS axX ¢A@Se& ! wbx .| &adzi{l NJt
4S1jdzSyO0S Iylfeara ®W22f A yaDNBADS A GRRREY wSa S|
HAHHTPNOCMOTYP® HKELIAYKKR2A ®P2NAKMAdmMado kY Nk =

HHY{®OKYSARSN) ¢5> {GSLKSya wad {SljdzSyO0S f232aYy

251 dzSy H&aOB S A O F OARA M BETIMNGEMB Y @ ¢ 1T
KGLAYKKR2ADP2NABAKMAOMAPoKY | Nk My ®Hndcn T @

MOy



| LIWSYRAE U3dzNB 3

¢
¢

l LIWSYRAE®DM [/ 2Y&aSNWl a2yt FylLtéeara |

1 11 21 31 41
MKLSLVAAVELLLSAARAEHIEDKKED{E]AGIDLGTTY JeVelaN ey

51 61 71 81 91
= AN OGN IITPS |V AIFEGER TG AKN (E-Na = BT DAKRIIG

101 111 121 131 141

RICEEVGS BIKENEAZMY EKGEKEY B BEEEKF AREE SAIVE

151 161 171 181 191

MOIETEAY EeKQYTHAV LGN RI(IN

201 211 221 231 241

§ EDKAEESKNI EVFENEEE] BNELETIONE UEEWAINGD

251 261 271 281 201

EEEEEQ RVVEHFI KIY KKKIEKEVRE DNRAVERIER EVEKIIGARS

301 311 331 341

SCHAR! [EIE SFEFE NVOEGRSIMK [EYQYLERSE

351 361 371 381 391

LIKED! DEIY | BQLVKEREN CEPSROIN BIEAVYELYY

401 411 421 431 441

SAGVLSGOE]l TEBEVLLEVC PITLEEMVG EWITKUIEE TWETKESS

451 461 471 481 491

ESUASENSRT YTIKWESE PLTRONHEEE TEOETCEPPR PRIVESIEYT

501 511 521 531 541

GEI EVNGIER UTZEKGTGN KNKITTITNDQ NGITPEEJER [VIDREKFAE

551 561 571 581 501

EBKKEKER D TRYELESYAY SLKNQIEIDKE KLGEKLSSED KEMIZAYEE

601 611 621 631 641
KIEWESHS ARIIEDFKAKK KELEZIVQEN | SKLYESS

The conservation scale:

o EW2 3 ¢ 5 6 7 HENEN

Variable Average Conserved

' LILISYRAE CATIdzZNBE mY [ Ay a SN 1dz63/y0S2 29 8 diNA IO /RS R dza A
O2yaSNBI a2y 3I8WEMIoDIRSRLIZ2YSNIKS 9w t20FG§SR 1 aLirn RI



11 21 31 41

WA'EI MERYEQUGY FQHG IVEMA NPPISRINN YAYTDTERE

51 61

EDANNGVA FENTVESA [AEIMIKFED ERVGEEKHY PESVIRIEIK

101 111 121 131 141

PRVEVERKCE [KZFUFENE SIVELAKE DNAVLGHM NAY

151 161 171 181 191
NEOR QA JKu R-E AR | 1 N & P WA Ao NiG MGR YL GD |
201 211 221 231 241
GG G VIRITOC]F ENATACT H L oD GV SRV = (GKHA
25 261 271 281 291
[ TIESSTQA SLEI ESMEES IBFY T ISTY
301 311 321 331 341
REIELCSELG RSTLERYEKA LEBAKICKY, | (D (AR HEENIKVEK I
351 361 371 381 391
QOFENGIREN YELVEIY MECKSEINGD LUMIGEAGIN
401 411 421 431 441
LELERAESY] TALIKEESTH GTK OQIETH YSONKFEVLl QEESRAVT
451 461 471 481 491
KCINLMIRGE LEGIPRIRRIGVRQUEVTEID BANGIL IUTZ D KBK A K
501 511 521 531 541
WTITROKGEL SKEE]E RS EQERVKEERE [QRERVEAKY MUESYAFNIW
551 561 571 581 591
RNVEDE G MKCIST=RTW L ZNTIAEKE EGEKIRELE
601 611 621 631 641

I IEGE QGAGGHIGPGAQG %GPTI EEV .
The conservation scale:

B2 3 ¢ 5 6 7 NEHEN

Variable Average Conserved

I LIWISYRAE/ EXA8NBlI agy 27 0& R X |-a§rq\szyé)fsT®@t2dzNJ O2RSR dza Ay
GKS /2yadNF O2yaSNIDvemaydEBSFRBNR (SR KB OBNu2 LIX I aYAO 201348
lallrn RFEGE aSdo

Mnn



c
c
c
c
C

n
o
0
o
n
o
4]
o
1]
o

b
o
=+
™
<
o
<
o
<
o

L]
4]
(]
o
«
o
[¢]
o
[¢]
o

ol
o
o
o
o
ol
o
o
&
ol

-
3]
-
™~
-
o
-
o
-
o

Q
Ly
=]
™~
L=
o™
k=]
™
L=
o

]
-
@
-
@
-
L)
-
&
-

@
-
=]
-
@
-
-]
-
-]
-

~
-
~
-
~
-
~
-
~
-

o
-
]
-
o
—
o
-
o
-

n
-
]
-
n
-
n
-
n
-

o
-
=
-
o
-
&
-
<
-

]
-
©
-
©
-
o
-
o
-

o™
-
o~
-
™
-
o]
-
]
-

-
-
-
-
-
-
-
-
-
-

o
-
o
-
=]
-
o
-
(=]
-

'os
-6b
-1

v
Lsv
v

Jive

0s
6%
14
pi7
9t
St
124
£r
(44

or
6%
i1
LE
9¢
S¢
ve
£g
(47

0€
62
82
Fx4
9z

05
6%
8y
Ly
ay
Str
124
&
[44
Lt
or
8¢
e
e
9€
58
re
g8
23
>
0g
62
114
x4
%2

0s
314
8t
pad
Eid
St
144
14
(44
Lt
or
8¢
i1
LE
9e
E1
ve
ee
(4
LE
0¢
6C
574
14
9z

Framsvwonrono

Franowcswnon~®o
s vwenrao
Frumswvwerao
rFrauncenomoao

3_
a
3
3,
3_
2
527
1
2

Complete

Viridiplantae
set

Complete
set
Metazoa
set

Fungi set
set

SAR set

Metazoa
set

Fungi set

Viridiplantae

set
SAR set

M N



3
O
| st ez
v
= v
=0 Mﬁ
L ”
YL Iy
o 69
69 o
A
(f={22 .
D 29 .
il ot
o L&
o £9
£9
<9
_Ma 29 o
WLV..M o i
09 09 o
g os 65 fes s
I 8g 8¢ 8% %
5 jzs &
95 95 .
5§ S5 =
1] 141 e
€S £5 e
4 4] s
1S ,E , z 2
T 1 i & &z -ﬂ_;_.,.”_ I &=z & sy
LG s
¥ slq suq Y
5 .
2 " m £ 8
5 g 2 s :
£ k] 5 = S
m g R Z 5

o) 66

.
i 4]
Laj o

44

Complete

set

300t
Av“, 66
-l 88
o 8
D

Metazoa
Fungi set

set

Viridiplantae

set

SAR set

M n



(&) (&)
szL SZL
[reL veL
€Tt (e
4} zTk
T4} x4}
(U4} (U4
6LL BLL
8Ll :]N8
L 1L
9Ll oLl
[i5hE Oilli e
pLL pLL
| £rs (4 v+
<,/ o

gy e

oLL

teoL

o s

D
D vos
m e

Metazoa
Fungi set

set

@
2
2
-
3
&
o

set

Q

o 1051
(i szr p— O
%www I_wq—
> <=
— e
2l sve
%ﬁ. SF
“ {148
QM zv
QU s
Qi o
q| st
{ set
¢ 6
Quoss
SEL { set
| vEL
28
|| 2EL
€L
0EL
l) 621
|| sz
rd}
o
- .H.z_,w. - &2 3% <
@ -
(-4
b S % 2% 3

Viridiplantae

-
o
@

SAR set

M N



V.mM
OCy] v
=

Cil
LLL

—_— 0

—tsu
e s

«—=>:w
LL

p—y

z.
1L
lozr

Complete

set

Metazoa

set

Fungi set

Viridiplantae

set

SAR set

[&]
- —

s

Q

00z
661

Ol oot
07z - ()z6v
96} - 96}
(s L
Lm pLE €6l
— —
— LS ———— 8
e < e
. 281 . 1:]8
—— =
Nms: — el 01
i G”“”

«___ =% e
= =
e — w1 — 6
o84} — sl
L1 LLL

Complete

set
Fungi set

Metazoa
set

Viridiplantae

set

SAR set

M n



Q (8] o
) 522 52z (774
LM.vNN L"
€22
- > %
022
- m 612
——I
. JAY4
—_—
LW
viZ
e¢)r 212 NDF—=-2z
<12
) 012
%E«
—z
202
—
g S0Z
v0Z
202
102
siuq
o
2 2 2 s %
E . 3« £ 2y -3
o 3 23 frd 5 8 @

S22

Complete

set

Q

—_—
W-={i(sv2

ML oz
=
i v
LS5
vre

EvS
cbe
e
ove
6E2
8ET
282
9€T
SET
ree
EET
(44

Metazoa

182

set

Fungi set

/e
20 ,.sm" 9z
L}

4
£ve
(44
e
ove
6€2
8ET
g2
9gT
-1
rEe
£ee
431
LET
0g2

L&)

J——— e

LR e

o R

[ e—

Ol ov2

LA

vz

34

2ve

vz

ove

6£2

8T

252

9z

SEC

vee

€7

zez

152

02

622

Sel] 022

[ =

L
LA N e I

- oZf

Viridiplantae

set

e
Zll-ove
LL.>—ste

vve

eve

cbe

e

ove

6Ec

8€¢

182

9tT

SET

vee

£€e

(A4

[ £ x4

0gc

:144

Ty see

=

< S
T T 1 T 1

T o o = oFf
siq

SAR set

M N



Slg
b2
ELT
(%4
(¥4
0Lz
69¢
892
292

L) 152
LH_E 952

|52

—=0) s

™ e

@
-4
z
e
£
=1
o

Metazoa

set
set

Fungi set

724
vie
£lT
(724
LLe
0Le

[:7.04
12x4
£LT
(424
(¥4
0£2
692
892
192
992
59¢
v92
€92
[4:14
192

el 002

VI___.%N

Viridiplantae

set

-7k
vz
€12
cle
[¥X4
0.2
692
892
192

SAR set

M n










































































































































