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B g e Grwnglt)ol QEEZN I Pseudonocardia autotrophica)®l Zzdl ATA G L olo] A7]A
o] #3t Aoz, By FAFoZ ZE A =(PKS) A, wlo]lFZA (mycosamine) A4 @A, 4-F 2~
I HEE Edl 2 2kA] (4-Phosphopantheteine transferases), A|EIE P-450 E:=2AlAIUA] (cytochrome P-450
monooxygenase) ABC EWAXE(ABC transporter), FEJol2EE}Al(thioesterase), UY7IE2&HA#o]=
(decarboxylase), #@l&541(ferredoxin) @A, A Az @d 58 IYseE FHAAE 25 X8sta )

2 oago] wE A7) A A7) de AR W3S Eslo] 7]E9 FRxTIU o} QEE 29I Pseudonocardia
autotrophica) Zd]dle] A =7} = A3 R Flt|o} 9 ¥ E 297 Pseudonocardia autotrophica) =
galle] wWolA Axdd o]&F¥ 4 glow, E WUHd wWE FEwdltel L EERI|FHPseudonocardia
autotrophica)®] At ZE]dle Iz E Fulolz~ S AW EEdd FAAZA F&3H AHEE = Q.

o ¥ & - =1

AE Protein] aa Proposed Function Homologs, Origias Identities,
it Positives (%)
CreF ES osphopanthetelne WysF, Sirepfomyces aourser
transferase
Cppf | 59 ADC Transporter WysG, Strepfoayces moursel B
s TprH | 504 IC fransporter WoeH, Streptomyces aourses (LS
B LCepll 11| 345 |GOP-mannose-4,6-qehy| WwsUII1, Sirepfompces Hourser BH, 93
dratase
E Cppl | 9499 Type I PE Wysl, Strepfomyces mourser B0
Tppl | 5425 Type [ DI nphl, Sfrepfompces modosus BB
Trrk 031 Type [ DI WyeK, Sirepfomyces mourser B4, B9
T Tosl | 403 | PA5 nonooxvesnase Wvel, Sirepfomyoes AGuUrser T,
T0 | Tpal | 4T3 | PA50 monnozvesnase Woell, Sirepfompoes AGuUrser T,
T [TrelIT| 5 minotransferase WosTT1, Strepiompoes Aourser B, 90
T2 [ Tpelll | 480 | Glvcosyliransferase Woslll, Sireptomyres Hovreer 55
T Chp: I Type [ PE Wysk, Strepfomyces moursel E B9
14 | TppH i st Type [ PE WysE, Strepfomyces mourser .,
15 | Cppl |TO0B7E Type [ PE WysC, Strepfomyces mourser 1,
T5 | TpeE iE] Thinesterase discrete thioesterase, Sirepfomrces T
Hodosus
T7 | Tppll | 945 Teeulation Wyall, Streprompes HovFeer g
TrpRIT | 755 Teeulation FoclIV, Streprompces 5p, FR-O0F T 4d
19 FepRITI] 975 Teeulation WysHITT, Strepfompees movrser g
0| Cpp0 | 526 Tecarboxylaze putative acyl Cod decarbozylase, i
Streptomyces griseus
T [TFRRIV| 213 Teeulation UNFd, S7repfomyoes Aourser 5,16
Cprll | T Ferredoxin dFe~45 ferredoxin, Krmeococus LY
radioteleranrs SRS30246
Cepk! gl Hegulation TsCRIT, Sirepiomyees 2p, PR-00F S
T [Trekv] | Bl Teeulation ToclIT, Sirepiomyocs g, FR-007 LT
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58379 ¥
A7 1

AEHE 19 A7IHEE FAHE Frxdtt)ol @ EE 297 Pseudonocardia autotrophica) Z2]dl A3
AR Fe 2.

o
o,
=

AT 2

Oges ¥35teE el ol QEERTFIY] REE PKS(polyketide synthase):

(a)A9W3 139 KS, AT, ACP ¥ o2 FAH opuxt g

(b)A¥E¥H s 149 KS1, mAT1, KR1, ACP1, KS2, mAT2, KR2, ACP29 o2 FAH oluj:=2t Mg

(c)MEs 159 KS3, AT3, DH3, KR3, ACP3, KS4, AT4, DH4, KR4, ACP4, KS5, AT5, DH5, ER5, KR5, ACP5,
KS6, AT6, DH6, KR6, ACP6, KS7, AT7, DH7, KR7, ACP7, KS8, AT8, DH3, KR8, ACP83dH o= FA¥ ofniit A
o -

=

(DAEHE 69 KS9, AT9, DH9, KR9, ACP9, KS10, AT10, KR10, ACP10, KS11, mAT11, KR11, ACP1l, KS12,
AT12, KR12, ACP12, KS13, AT13, KR13, ACP13, KS14, AT14, KR14, ACP14d ¥ o2 F4d¥ ol =4t A4,

()XW % 79] KS15, AT15, DH15, ER15, KR15, ACP15, KS16, AT16, KR16, ACP16, KS17, AT17, DH17, KR17,
ACPI79 o2 77 opvit s B

(f) ¥ 89 KS18, AT18, DHI18, KR18, ACP18, TE183H o= FA ¥ ofniit AL,

AT 3

rr

A2#e] frreevttiol e EERIILY] BEd PKSE AW sk At

AT 4

A38kel] QolA, A7 §HAAE AEWHE 19 6673-35172(cppl), 35193-51470(cpp)), 51508-57603(cppK),
62823-66116(cppA), 66162-75689(cppB), = 75724-108354(cppC)e] G7NALE TAHE AL EAo=R 3= &
A=},

A7E 5
A2gel o1, KRI12 2 KRI3 H]EAQ A& 5F 0= st fEkdlto} QEERY I ®EE PKS.
AT+ 6
A2ae] dol A, AT15, AT16 E AT17S ofAlEH|o]E Eo]& 2l (acetate-specific) ATE Edtsl= AL EHo=
3= FETIt]ol S EE Ry 7le] ®EF PKS.
AT 7
A2gel loiA, DHI7 HIEHS AS B OR ot frewvir|ol S EERIIO] ®Ee} PKS.
A+3 8
= 5408

A2l deiM, MEdmz 89 opumat MAM, 912 9449] S|AE|Ho] SFEAIOR A3kE A
Exgltol Q EERITLS] EEe) PKS.

AAE 5, 11 H3= 129] oprnal MAR FA = vholaAbl 4w,
T3 10

A98te] wlolFAI A @S FGSk= A& (cppD I, cppDI = cppDII).
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A3 11

A10gel doiA, 471 cppD 1, cppDII % cppDIl FHAAE 7247 Ad¥s 19], 61190-62659, 60100-61158,
5466-6500 G AVIMAR A= A SHOR s F44

AT 12

AT 9 EE 109 ol AE2 FAHE ANEIAE P-450 ExLAAUA (cytochrome P-450

monooxygenase) .
A7 13

A123Fe] NEAE P-450 R e2 A AUAS 28t +8 A (epp L, cppN).

O

AT 14

A13&ol oA, 7] cpp L 2 cppN F-AE 24z AEAH S 19] 57600-58811 2 58862-60103°9 2] 7] A
dZ FAHE AS SHoE s fHAA

AT 15

AEHDT 3 TE 49 olnat JERE FAHE ABC EWAZE (ABC transporter) ¥z,

A1582] ABC ERAYE dMAds 398 F- A (epp G, cppl).
AT 17

old, A7) cpp G L cppl FHAE 22 HEHE 19 1551-3329 2 3421-51759 F 9] @A LR

AEHDT 29] oln| At MER FAH = 4-EAFXFE 8 Edl 29 A (4-Phosphopantheteine transferases).

A9Fel SlolA, A7) eppFRdabE AEWEle 1-675999 HUIAER BEAHE e 5PoR Sk
-2 2}
T RLAT.

A7 21
AEAZ 169 ofn| it AR FAH = Bl oo ~E A (thioesterase)
A7 22

A218e] Elol~HEAE Y3 2 cppE)

A+3 23
A228kel glolA, A7) cppERrAAE HEHE 19 108432-10925699 9] GG R FAEE AL EHow &)
= A
AT 24

AW E 209 oln| =t AR FAEE fytEHA g o] =(decarboxylase)
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AT 25
A248e] T2 EAgo]2E FY3dE AR cpp0)
AT 26

A253kel] leld, A7) cpp0 FFAAE AEHE 19 117603-119183%9 91 9] 7| d R FAEE AL EHow

ot At

A+ 27

s 229 ofuAt L2 FAH = H#H5A(ferredoxin) 9,
AT 28

A27dke] se=A] @MEds ek 32 (epph) .

A3 29

A28go] dolA, A7) cppM FHAE AEHEI 19 120205-1206219 9 ¢ GV ER FAHE AS EFJow
s At

A7 30

AMEWME 17, 18, 19, 21, 23 H& 249 opnueit AR BAIY = Ak o,

A3 31

A308ke] HAAtzd TS TPk AR (eppR I, cppRIL, cppRII, cppRIV, cppRV H== cppRVI).

AT 32

A318ke] Ao, 7] cppRI, cppRII, cppRII, cppRIV, cppRV = cppRVI FHAE 42 AT 19
109391-112231, 112240-114537, 114555-117332, 119224-119865, 120734-123625 % 123663-1257173 <] <17]
AER ZAEHE S EFor e F3x%.

2T 33

A30% el helA, 7] drtzd dude ¢ Buld F2ol oolAEelo] A ydleo] Ag REJZ(HTH DNA

binding motif)E 2te A
AT 34

A1ge] Az Se2=HE 238t WH.
AT% 35

A|343ke] WElo] ofs) PAMEE At
A7 36

A358ke] Mltel ofg EF Mol AW,
AT% 37

A36F2] Wl ojste] Az Ee<l.
g Al A
uge YA 49

7l € & °F
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B oamg o v git)ol © EE R IV (Pseudonocardia autotrophica)®l 8 A4S 93 FAAT 2 o]9

g F vtelg 2 A4S AW el A=, ditdoR 20 WA 40719 ©@aR o] Fojxl Auigt wiA
2ZE(macrolactone) ¥ FE2E AYH, X o & 3 iR 379 HFHE olFZF(conjugated double
bond) & ZE APBAN 43 1 ZYAE= mlZ2Ze}o] = (polyketide macrolide) 33HEo|t}.

ZeAElol =g EEAElolE A a B FEow dH F9Y F& WIS T -8 FHoZRY 3§
AE e stEREA, FEoly WAAE 23S €Y drggloldA] AJ4kE Y (Robinson, J.A., Philos. Trans.
R. Soc. Lond. B.Biol. Sci., 332:107-14, 1991; Hopwood, D.A., Curr. Opin. Biotechnol., 4:531-537,
1993). ZAElo|=E w9 s F2E e AgA 4 X ola, vAE, T3], AE FA 75 &
A= d=d, delA f&skA ol&=a A= FAA|(erythromucin, tetracycline, rifaycin), XA

i

il

(amphotericine B), 3F%rAl(daunorubicin, epothiolone), WSAAA(FK-506, rapamycin), ILXEX]EA
(lovastatin) ¥ o}zl 7}&FRoY sgol ol&¥HE A=A (monensin 52 polyethers), A=A
(spinosin), ¥ F+ZA|(avermectin) & UFst 32 A SAHAEAES X383,

datg o olefdt AN Ee] ZEAElo|=E o] &3 AMHE 1 g&o] yol 4 H o]&eo] oEHglen F
o] sty e o ZEAEle| = SFES Aitete dle B3 B2 FAAA - 714 ofgio]l AT
olgigt HAER Q3 AAGH Y ZYAE|=E g&Ho= *3@*33511} 3l AFEo] MYPFQew 1
A FAAE o] &3k AXF iAo AdET] AFsiYt. &, EAEllE AR a4E IPse F A
o] AxY V&S o8 29, w4 2 & T AUt TEBQC’*OU% ol 7= A3 EAEEE

Ako]

[e)
At v A e sFolA #AsE AR 52 FEoE ZHAEe| =Y A 7VsatA =}k (WO
93/13663; 95/08548; 96/40968; 97/02358; 98/27203; = 98/49315; US 4,874,748; 5,063,155, 5,098,837;
5,149,639; 5,672,491; 5,712,146, 5,830,750; 5,843,718; Fu, H. et al., Biochem.,33:9321-6, 1994;
McDaniel, R. et al., Science, 262:1546-50, 1993; Kuhstoss, S. et al. Gene. 183:231-6, 1996).

A e e EEAEolEe ZEAEl = A G (polyketide synthase, PKS)EFil 3F& 50959 o8] &4o}
Mol d el ALAQ A o3 FAdEH e ole Aitel FAd3 fFASitE (Robinson, J.A,. Philos.
Trans. R. Soc.Lond. B. Biol. Sci., 332:107-14, 1991; Hopwood, D.A., Curr. Opin. Biotechnol., 4:531-7,
1993).

PKSell= 7+ 7FA Fei7h de d dhvbe ZEIH Aolal, tE ke vHEA(iteractive)dl Zeolth
(Khosla, C., Chem. Rev., 97:2577-90, 1997). RE2} PKS(type 1)+ ZZ|AElol= &4 AMES] Y WY
RE dAZE 4] b2 Fujatge] of&] dojvbe RiHll, REEA PKS(type 2)+ g FHujatE]7t A A= G
oA ghHol} ALEHETE. AEAQ RET PKSw o= /9 Avkd ZPHE AFER o] FolA e, oE
N-hebol A C-Zet whgko 2 B3 RE (loading module), B FFEE (multiple modules), 1¥]il WERE
(releasing module)® %% o] Zt} (Hopwood and Sherman, Amnu. Rev. Genet., 24:37-66, 1990). {3252

ol EN AT A (acyl-transferase; AT)9F obdslE]o] @l (acyl carrier protein; ACP)E o]Fo]x 9l
T o5 ZFEES 712 Yoz AEAMIA (ketosynthase; KS), AT, ACPE ¥3gtsla glow, o]zst 7]&
F ol9e AFEHE EZAEIE AMESY B-BAE WA EAE XFe|E g iAo R WER
2 H Qo 2=E A (thioesterase; TE)S} Aol = Alo]EetA] &4 X317 % o),
AAA7MA] Had gREe] ZZd Al SNEHAELS EYrAEA WA (actinomycetes)ol] & ATA =
3, AFFe Az EAes 2uE(stero) W Aol AL FAFowN K 2 Mg 594 A A
S AX R FEAT] Wi FFo] ¥ aRe e AFY UAPGelE doFloan, 4% X
A& BAsta doke ARl el H o™, (Aparicio, J. F. et al., Appl Microbiol Bzothchno] 61 179-188,
B., Curr Med Chem. 10, 211-223, 2003), ilﬂoﬂ~ AE el AEFoFe] Al Faist
HAE Bé%‘“ﬂ% WA = dom, BHAS HAst & F Jvhe HolA shehweke] qAAZEA Zgto
A EA T B AT EdebA JEa gl

W o

m&% HE

l‘_EL

A% ks gol, A3 Fee] Hut o AAA P L Guleles BHS AW B PAAA f
§57 AbE S gle Wk o, Feld HA% QUGS A% WP Balol J1Ee] Fede] AN F

_6_
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bR AT FeAAA Mol Aze] 08T F QY W], At BN AFY FAAE TP e
2

WA 2AE A5, dHdE Fejo] FAMAE oW FH 37 ®igle] wet 553 Ju4 E3E

AAE dx2d 28 A ESAEEA, FAA, FdAS Z2 bt TR 8 Yy & 248

AN W o).

53] 34 #AHQ FR=FIYol QL EE 23 I Pseudonocardia autotrophica)s= BIEFY D3 3fo] =& g o] = 9]
2

WA AA L) EAZF Srlstal Aoy wiF 23] v ZtvRE7] diiel 7] vAdE

Nee e FREA AURY TA AP BEst] B F8% #F2 Ged 9o e, FRwstdo}
= =
Bed % fAH AT vulsgon], Eeld Al pelse FAA QrADe nunA @

wlt)o} QEERAIIAA At ZEd AT
, wilte} SEEZUI AT golB# S
A7IMLY] BEAS RN & dES S5,

=)
)
>
i
e
o,
_>|i
i
o
3
Ly

B odbgo] BAo ryglt)ol Q EE RYJH Pseudonocardia autotrophica)®] Zdldl S 93 FAATE
2 o]o] AV|ME S AlFste Aol
oA FET
2 ool EAg dAsly] flE)A, U Al 19 A7AER BAHE TR SEERTTL

(Pseudonocardia autotrophica)

= e 2H, FLELTltel LEERIIIY BE
PKS(polyketide synthase) ® Zjel Ao HHAF= AIHE 2

WA 249 obvnAt DS A FET

Boubm o] SR xbatol A A" Al Z8]dl E2S Cryptic Pseudonocardia Polyene (©]&} CPP) #Fal ek
Wi},

e wo fAF ez ZEAE|=(PKS) FAREe}E, who] ZAF (mycosamine) A4 WA 4-F A ¥ 3|
E W29 2kA| (4-Phosphopantheteine transferases), AlEZIE P-450 R AAIYA|(cytochrome P-450
monooxygenase) , ABC EWMAFZE|(ABC transporter), E]Qo|~EZ}A(thioesterase), TUIFIEEAHo]=

(decarboxylase), #|dl5Al(ferredoxin) ©d | MAlz4d vz 58 A= FHAAE BF ¥l 9

F

e

B odge qdis 19 Q79 R FAYHE TR o S EE R I Pseudonocardia autotrophica) <l
A F3A 29 2EHY A AVIMES ATt AEHE 12 FEIIH ol LEEZIA I Pseudonocardia
autotrophica) %@l Aol #olst= cppA, cppB, cppC, cppD I, cppDI, cppDII, cppE, cppF, cppG,
cppH, cppl, cppJ, cppK, cppl, cppM, cppN, cppO, cppRI, cppRI, cppRII, cppRIV, cppRV % cppRVIS =
A% 23709 = Z# Y (open reading frame)S ZEal & 125,717bpe] wd A 7)Aol

2 ko] o], ZEAEFO] =(PKS) A= ZETH(type 1) PKSZA, cppA, cppB, cppC, cppl, cpp] 2
cppk ¢ ZgAetol= AAolAlE eRaL, ketosynthase(KS), acyl transferase(AT), acyl -carrier
protein(ACP), ketoreductase(KR), dehydrate(DH) & enoylreductase(ER) =H|21S ¥3tslar ¢}

&
=
2

W35 139 KS, AT, ACP 9oz 4% ofu| il A d;
(b)) 9 Z 149 KS1, mAT1, KR1, ACP1, KS2, mAT2, KR2, ACP2%d<}o = FAE ojulx=it Hd

(c)X¥EW= 159 KS3, AT3, DH3, KR3, ACP3, KS4, AT4, DH4, KR4, ACP4, KS5, AT5, DH5, ER5, KR5, ACP5,
KS6, AT6, DH6, KR6, ACP6, KS7, AT7, DH7, KR7, ACP7,KS8, AT8, DH8, KR8, ACP8d o= FA¥ ofuiil A

=
=

(DAEHZ 69 KS9, AT9, DH9, KR9, ACP9, KS10, AT10, KR10, ACP10, KS11, mAT11, KR11l, ACP11, KS12,
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AT12, KR12, ACP12, KS13, AT13, KR13, ACP13, KS14, AT14, KR14, ACP14d ¥ o2 F4d¥ ofn| =4t A4,

(e)XdWM s 79 KS15, AT15, DH15, ER15, KR15, ACP15, KS16, AT16, KR16, ACP16, KS17, AT17, DH17, KR17,
ACP1799 o2 A HE oAt 4, 9

(f) J9H3S 89 KS18, AT18, DH18, KR18, ACP18, TE18d ¥ oz FA% o}n|x
} SEERY7}Ie] 5T PKS(polyketide synthase) & o]E #YsE= FHAE A&-3c}.

| 252 PKS(polyketide synthase)®] KR =wlQl 5 KR12 2 KR13¢] H]&A (inactive)s} ¥ o] 7]
g o] Zeldllo] nystatind FRAORE ztolHE JHAA Hrk. AEHE 79 ofH| At Y-S
A= ceppl BA, 3719 EE(module)d ZEal 5425222 @WAS :Y3l= vjg- 2 FAAE
cppJ 9] BE AT Z=u|el& opAlE|o]E Eo]& 2l (acetate-specific) ATE X3t Y2 QAo
cppJ @] DH =w|Rle] BE WE X (conserved motif)E Wlas|i: A, DHIS= EAdolw, DHI7S] A5 HE 8
Bl 7] (conserved histidine residue)”’} EE%(proline) 02 W7 % o] H]&A (inactive) DHYS 213}
o.(&E 3). cppk=  EET PKS(polyketide synthase)®] wFX|=rel 18 A EE=2ZA 1719 DHZF &A1, D
189] A% A Alo]EQ] HXXXGXXXXPolA2e] ®E d]~E|W Z7](conserved histidine residue) (M EHZ 89
944 A 7)) SFEAE (glutamic acid) o= WA E] lom, wpxut Fifeo] Z<2le] backbone &5 17
3} 9§ AI71E Bl Qo ~H 2HAl (thioesterase) A7 EAgth. 47]9] PKS AlA~E 2418 FAEE & 49

O

7

2 rEooX

-

o K
4

= E

¥oubdof] 9o, cppDI, cppDIl, cppDIlE Z|dlle] FHE-91 njo] sA (mycosamine) &
A, EEdde] & Fid X 4o wg Fa% 94 dvha Ba 4y Ao o
489aa Zo]e] UDP-Z8] Z A E W~y kA (UDP-glycosyltransferase) S = o
H vlo]FZAM (mycosamine) & Z2]¢l backboneo] BT+ HHS dviar & A vt cppDI FAA= 352aa
Zole] oln-E @Ay elA| (Aninotransferase) S ZWstx glom 2 dwld e nlo] FAM (mycosamine) S XA
st 8% S Sk deA drk. A SR cppDIl A 344aa A o]o] GDP-Rb Q-4 6-T]3} 0]
E o] E(GDP-mannose-4,6-dehydratases) & ZW3stal low 1 oA who] FAM (mycosamine) = A3 3=
b a3 98 s A k. ol#d 37y FHAT who] AN (mycosamine)S Z8]<l9] backboned)
AZAI7) = dold Fo|t}.

2 Wgof glojA, cpple AIEAF P-450 E:=SA|AIYA (cytochrome P-450 monooxygenase) & I sl 3
A2 W on o]AL (PPe 10 EtAE slol==24 o] H (hydroxylation) Al 7] Ao ® HITH, cppNE
cppLt WFAVIA R A|EAE P-450 E=2A]AUA] (cytochrome P-450 monooxygenase) & Y dh= FAA=2 ¥t

dHom, oL (PPe 16W ©aE stol=Fdeo]d(hydroxylation) A7) Ao®  ®elT

cppHet cppG FAA= ABC EWNAFE(ABC transporter)S IH3E ACE EAHQ, o dwldEe (PP
(e}

A Be=z fEA7IE 988 @& Zoezx How, cppf {FAAE 422X EHE EWAH A (4-
Phosphopantheteine transferases)& =Ysle Ho=Z BEAFHUL, o wldl e & A (Post

translational PKS modification)S B93dl= A2 BT

cppC2l downstreamol] $X3}= cppEE El Qo] ~EltA](thioesterase) S ZWdlx o™, nystatin® nysE<}
g =S FAMY (69% identity) & YUEFUHATE. o]21EF E] Qo ~E 24l (thioesterase):= PKSY Jt=E-2
(carboxyl) @t x)alE ¥ o2~ @A (thioesterase) b= B8] Z@7Alelo]=(polyketide)2] A1 A%
(chain elongation) #Ao|A 4 F4l(extension unit)®] 'Proof-reading' @< &&= Aoz 2d#x Q)
(Reynolds, K. A et al., J. Biol. Chem, 277 (50) : 48028-48034, 2002).

cppRIT9] downstreamel ¢X3}= cpp0e] A7IMES &A1t AY putative acyl CoA decarboxylased FI3}aL
o Z=glglufo]al(fredericamycin) @] upstreamo] £A13k= orfl¥t wl$- #& FAM (77% identity)S
Holal, W3 ghrG (73% identity) 2 jadN (72% identity)9t% wj$ =2 FAMS YeEbALE. o2 dt family
o] FAAE wE2Y Fdol(malonyl CoA) Aol #ojsl= EdlAIl2 & A w o] Z(transcarboxylase) 2} F-AFS}
W, jadomycin Aibdol TAAQ d¢E Foha ¢elA Atk(Vining, L. C et al, Microbiology, 146 (4) :
903-910 2000).

cppM& cppRIVE] upstreamo] 91Xl Kineococus radiotolerans SRS302169)4 2] 4Fe-4S @ =41(ferredoxi
n)9 N-terminal 9%} 35%9] identityS YEMIAI, 1 o] FAES Hol: SHAE 23S 4 g, o
o2 Zeld sgEoAe e sAil(ferredoxin) A7 EA8H, 2 ¥ RExJlrjo} S EE=ZNT}
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[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
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(Pseudonocardia autotrophica) el WA FAATAA 9 A7 EAAT} cppMe RHEAQ Za]qle] ¥
g=Al(ferredoxin) A2 RIS WAool Ae=il(ferredoxin) Aok Aol A9 gles &
datlon, 47l daEA(ferredoxin) o] oz Hejdl AFAE Aol A= nysNell o8] C-10 o] wE
(methyl)7]17} COOHZE H3t= = 7F= A o] (carboxylation) ©AI7F post-PKS modification ZHA oA dofrt
A ke Ao HITH(E 5).

AxHor B wdgo frwglt)el @ EERIIHPseudonocardia autotrophica) Ed e H#HEA
(ferredoxin)®] Fx9] Aol oz Qlate] HA A Zll FxA Nystatin 5 S Zd o]zt LAY
g, EEd AY 3T EAL Fe 724 Aol2e @43 549 & Aol YERW, amphotericin® 7
S Zg]d9] carboxyl group®] methyl groupo@ X]%¥ analogue’} 71¥2] amphotericinel W] ZAo] <F 33
W Ax= 74w HolA (Caffrey, P. et. al., J Biol Chem, 280 (41):34420-34426 2005), ¥ o] ulE 3
=2l (ferredoxin) S E8 < A HAAolA 2 A& 3HA & Zol7] wjite] & o] 2t A &
o] 7€ AgH ez 85 v ZQ XA B vjd f2g F2E /M ez Bt (= 7)

In silico analysis& F#% A3} Zejd Ao =4 FAAE2 5 nystatin 2 amphotericin A
2 FAazket w9 AR FRE AL S-S Fsiglen, & HHe] glolN, HAtxd WA 95k
422 Z+2F cppR 1, cppRI, cppRII, cppRIV, cppRV Z cppRVIZFal YEFUIRATE. cppR1, cppRIl, cppRIIE
El 2 ol ~E]Z} A (thioesterase) S Q= cppE downstreamo] Hxlahs Fr7|Md B2 A3 nysR1, nyskRIT,
nysRIl £ w¥]F3 vh4=¢] LAL (large ATP-binding regulators of the LuxR) family AIEel AA} A 3FIxt
(transcriptional activator)®} =& “3% 4 (homology)S 2t 1S°] &=t cppR 1, cppRI, cppRII &+
dHE =] o dEHe F2E FAAE A7 o]E2 BT C HUYE F&ol LuxR type] oo XE]o]o]x] tiglof o]
A% ZEX(HTH DNA binding motif)E 23l X3S cppRI 3} cppRIIE N EH|YE H-Eof Walker A 2 Walker B
NTP binding motif& HF3ka gtk (= 6A)

cppRIVE cpp0®] upstreamell 9121314 nysRIVeF A (45% identity)& BRItk 947144 #4123 CppRIVE]
N-terminal 3ol PAS-like domain®] )2, C Huld HEo| LuxR type olle]x|Eo]o]x] =E|X(HTH
motif)7} EAEE FASATHE 64). F7HH o2 HHG =54l (ferredoxin) FAXE Q3 cppMe] Upstream
FhEo EA8E cppRV 2 cppRIV ESH C Hrld F&o] LuxR type?] olle]x|Eoo]x] REIZ(HTH motif)7} &
A5, CppRViE N-terminal %ol Walker A 2 Walker B NTP binding motifZ& RF3tal &S F<lasin).
% 6A)

471 d7IME 24 Aa, dAb =3 9EQl eppR T, cppRIT, cppRIT B cppRIVLE nystatin AFgHd ok
22l NysRI, NysRII, NysRII % NysRIVe®} Z+2F M2 vl FAES &ldgdom (&= 6B), NysRI1, NysRIT,
NysRII % NysRIV 5 nystatin AgHAdol] @A} 43} AdAF(transcriptional activator)@A Z8-o] AdefA
9= Ao A (Zotchev, S. B et al, J Bacteriol, 186, 1345-1354, 2004), CppRI, CppRII, CppRII % cppRIV
ek B oamgo] Zalo Aol dAF &3} ¢l (transcriptional activator)®A e F&E Ao WY},

a7
2 oael 2 AV §AA UIAES 4R HES St V1€ frRExItY el LEERIIH Pseudonocardia
autotrophica) Z8]dle] AAA =7} e A3 fFxdit)ol @ EE RN FH Pseudonocardia autotrophica)
Zg el w®WolAl Azo| o]&F 4 gJom, ¥ W wE FRIIt)el LEERIINPseudonocardia
autotrophica)®] 2 AL X R Fwpolla S Ad EA FRARAN F&3HA AMEE F

o]
AN

rlo
ol
)
N,

yye) JAE 9 AU

o, B wigel olalE H7] fetel vigAF Arle] B AYAE ANFT. Ttk e AN 2L A
B wge w40 olass] el AFHEE AU W, Axde] ofs] & wrel dge] @RHE AL of
e

AN >REF L Fans PRy

2 Ao A 8E #FE FEEJICol S EERHIL KCTC9441 24 R2YE AA v Aol Al AL (mycelium) 3 El
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2 A7 3 20% glycerol stockSZ -200] Y5 H A3 AFRSIG Y. fFEEIIH O QEERYIIY FAHA
DNAT (genomic library) ol AM&" #A2 A7) 93le] YEME (Sucrose 340g, Yeast extract 3g, Bacto-
peptone 5g, Malt extract 3g, Glucose 10g, D.W. 1L) A vjx|o] stockS F&3] HE3dA ).

28CollA 5YzF wiker =, dAEe]7] (8000rpm)E o] &3te] wAHE FEadvt. Z2nE golHelg] A2
F24Yo| A&%E E. coliDi5 a+ LB wl#| (0.5% yeast extract, 1% tryptone peptone, 0.5% NaCl, 0.1%
glucose)oll Al A Z L, HQol| we} YA ol gfelo] A (apramycin) 50 ug/mb T U3 & (ampicillin)
100 pg/mé 7t 71 LB wiA|ell A st ict.

<AANd 2>zFAUE FgolBHE A}

FAn = #ol|H B gl Streptomyces—E. colishuttle AW = WE(Ql p0J446S o]t A A= QIT. YEMES
A agd FREIIH ol S EERIIIEE AA AMA (total chromosomal DNA)E =538} A] &2]d}o], EcoRVE
A2lgk & 40kbo]’de] DNA S p0Jd46ol =49 siglew, Add Axd F=2YE 10’ olde] F=(titer)
7} E1E At

<AAld >EEA AP #E AAvE 278

o

BN
% ot I

microplate readerA v AL 4 £ 0.D (Optical density) @t WIE =Hsle] mAYE YA
£ RA3}= Bioscreen C (Transgalatic Ltd., Finland)E o]&3&te] Az FRUES wI3 5, A
cosmid DNAZ #u38lo] template® A}F23lal CYP degenerated primer(ME¥HE 25 2 26)¢ PCR A&
(denaturing [96, 30%], annealing [40, 30%], extention [72, 35%], 30 cycle)S <3}, CYP
degenerated primer= Xenotech(Zr=)oAx F& A&t 2™, mixed baseE XE3gtsto] AZH ATt o]
PCR-based methodZ ¢F 10004719] Ax3 FRYES F714 22 screening SFATE. &F 1000719 AZ3 F=
55 PR WS F30A screening® A3}, CYPE central region$l 350bp 719 DNA ©¥Ho| ZZ¥ 47)1¢]
AZ% cosmidE WAL, o552 Z}Z} pESK601, pESK611, pESK612, pESK621, pESK6220]2} WY 3}3ic).

>

CYP forward primer : TGGATCGGCGACGACCGSVYCGT (ML= 25)
CYP reverse primer : CCGWASAGSAYSCCGTCGTACTT(M LW Z 26)
S:(G/C);V:(A/G/C) Y (T/C);W: (T/A)

<HAd LI2FE FELEFH PKS 44 F7IAE £4

PCRE Eaf Ay zmAv=o MIRALS shotgun approachol €3] XenotechAloll &3t 3=l 2k DNA
/]2 National Center for Biotechnology Information (NCBI) BLAST search® ©]-83}¢] assemble® T, X
3k Streptomyces DNA ] codon bias 3 1 of| wha} web-based program Frameplot
2.3.2(http://www.nih.go.jp/~jun/cgi-bin/frameplot.pl)& o] &3le] EAwom 7z} PKS ZEHeL web site
program Modular Polyketide Synthase Databae (http://linuxl.nii.res.in/~pksdb/DBASE/page.html)E ©]-&3}
of A ET.

Zhzke] FAzpel dia A Ade ved g A9Ws 12 Revbol @ EERZI]IH(Pseudonocardia
autotrophica) Zg|l Aol #ol&+=  cppA, cppB, cppC, cppD I, cppDI, cppDII, cppE, cppF, cppG,
cppH, cppl, cppJ, cppK, cppl, cppM, cppN, cppO, cppRI, cppRI, cppRIN, cppRIV, cppRV % cppRVIS =
A% 23709 = Z# Y (open reading frame)S ZEal A& 125,717bpe] wA A 7)Aol

2 ol glojA, 6719 EEAELO|=(PKS) FAE 2EE(type 1) PKSEA], cppA, cppB, cppC, cppl, cppl)
2 cppK o ZAElol= AlAo} A S e AL, ketosynthase(KS), acyl transferase(AT), acyl carrier
protein(ACP), ketoreductase(KR), dehydrate(DH) ¥ enoylreductase(ER) =w|<1S ¥+t 9iv}. ZF PKS
AAES] A7 E 9 ol it AEE 1 1o A s
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F 1
7} PRS fAAHES] @714 L obulwat AQ 414
IR AEHE 112 99 g-§3te oAt IS
cppA 62823-66116 13
cppB 66162-75689 14
cppC 75724-108354 15
cppl 6673-35172 6
cppJ 35193-51470 7
cppK 51508-57603 8

cppAE EHYEES IYsaL 9o, cppAo] PKS m=H[del] gk ofnat Ad G99 A= T = M.V,
Lee et al., Isolation and partial characterization of a cryptic polyene gene cluster in Pseudonocardia
autotrophica. J Ind Microbiol Biotechnol 33 (2): 84-87, 2005) °| 7WAl® nfe} 7o},

cppBE WE 1 % 28 meela, KS1, mAT1, KR1, ACP1, KS2, mAT2, KR2, ACP2 S 7bX|a glow, PKS %
Ao ANAMEE ® 20 A AT

cppCE BE 3 4, 5, 6, 7 2 8% =ystal, KS3, AT3, DH3, KR3, ACP3, KS4, AT4, DH4, KR4, ACP4, KS5,
AT5, DH5, ER5, KR5, ACP5, KS6, AT6, DH6, KR6, ACP6, KS7, AT7, DH7, KR7, ACP7,KS8, AT8, DH8, KR8, ACP8
D& A, PKS mrQle] S ds & 30 Aeskald

cppli= RE 9,10,11,12,13 9 145 F93kal, KS9, AT9, DH9, KR9, ACP9, KS10, AT10, KR10, ACP10, KS11,
mAT11, KR11, ACP11, KS12, AT12, KR12, ACP12, KS13, AT13, KR13, ACP13, KS14, AT14, KR14, ACP149%-& 7}
A, PKS =l M-S 3 4o Asii.

cpplE BE 15, 16 2 178 =93ta, KS15, AT15, DH15, ER15, KR15, ACP15, KS16, AT16, KR16, ACP16,
KS17, AT17, DH17, KR17, ACP1799-& 7FX™, PKS Z=w|le] A AS & 59 Ak},

cppkE BE 188 FHYslar, KS18, AT18, DH18, KR18, ACP18, TE1899 & 7}Aw, PKS Z=dele] LS
£ 60l skt

X 2
cppBe] PKSE=H|Sle] a4 Ad
=gl A Hd
mAT1 ALDELGAVLDGEGIRVRRVAVDYASHSHQVEELRAE ILETLAGLSPQPSAVPLYST
KR1 RGTTLVTGGSGTLAPDLARRLAADGAEHVVLLSRR-GPE
mAT2 ALDALLPACESAGVRARRVSVDYASHGPHVEAVRDELAEVLAGITPRTPTVPFYST
KR2 RGTVLVTGGTGGIGGRTAVWAAGRGAEHLLLTSRR-GED

# 3
cppCe PKSE=HQIS] A4 A<
Tl A Ad =l A Hd
AT3 GIAAVEEHARARGWRSTRLRVSHAFH AT6 AVLAVAEQLRAQGRSVTTLRVSHAFH
SPLMEPMLAEFRAVAAGLTYHEPRIP SPLMDPMLEEFRAVAEQLTYTEPVVP
VVSN VVSN
DH3 RLSVRTHPWLADHGVQGRALLPGTAF DH6 RISTRTQPWLADHAVGGRVLLPGTAF
VELAVRAGDEVG VELVLRAGEEVG
KR3 DGTVLITGGTGGLGGVLARHLVAEHG KR6 AGTVLVTGGTGGLGAVLARHLVAAHD
VRQLLLAGRRGPD VRELLLVSRRGPD
AT4 GVDAVAAALAEGGRRTSRLRVSHAFH AT7 AVREVAARFTADGHRATALRVSHAFH
SPLMEPMLAEFRSVVAGLSPEAPAVP SPLMDPMLSEFGAVAAGITYREPSIP
VVSS VVSN

_11_



[0062]

[0063]

X 4

ZIHSd 10-2010-0089370

cpple] PKSE=H|Sle] a4 Ad

#£ 5

cppJ @] PKSEH|¢le] 3A]

DH4  |RLSASAQPWLADHTVAGTVVLPGTAL | ~ DH7  |RMSLRTHPWLADHTVAGRVVVPGTAL
LELAVRAGDEVG LEMAVRAGDEVG
KR4 |EGTVLVIGGTGGLGGLLARHLVATHG |  KR7  |DGTVLVIGGTGGLGAQLARHLVEVHG
VRHLLLTSRSGAD VRHLVLASRRGAD
AT5 | AVTAVGEQL-- AT8 | AVLAVGTRLAEQGRRTTRLQVSHAFH
AGRRTRRLAVSHAFHSPLMDPMLAEF SPLMDPMLEGFRAVAERLTYAEPVVP
RAVAEQLSYAEPVVPYVSN VVSN
DH5  |RLSLATHPWLTDHAVRGTVLVPGTAL |  DH8  [RLSRGSHPWLVDHTVLGHVLVPGTAL
LELALRAGDEVG LDMAIRAGDQVG
ER5  |EKVLVHAGAGGVGNAAVQIARHLGAE | KR8  |DGTVLVIGGTGGLGSLVARHLVIGRG
VYATASEPKQHVL VRDLVLAGRRGPS
KRS |EGTVLVIGGTGGLGGLLARHLVATHG
VRHLLLTSRSGAD
= ERIEE] w9l ERIEE]
AT9 | AVIAVAGLLADQGRRTRRLRVSHAF | AT12  [EVDAVAARLAAQGRRTHRLRVSHAFH
HSPLMEPMLDEFRAVVEGLDLQAPL SPLMEPNLDEFRAVVSGLDYAAPATP
IPIVSD 1VST
DHY  |RLSLQTHPVLADHTVRGTTLLPGTA |  KR1Z | TGTVLITGGTGGIGGHVARRLAREGA
FLELAVRAGDEVG AHLLLAARR-GPD
KR9  |DGAVLVTGGTGGLGAVVARHLATTH |  AT13  |GVGALADRLAADGRRTRRLRVSHAFH
GVTDLLLVGRRGPA SPLMDANLDGFAAATSGITFAAPRIP
LVST
AT10  |ATAALAATFAEQGRRTRTLRVSHAF | KR13  |HGTVLVVGGTGALGRRAARRLAADGA
HSPHMDGMLEDFRAVAERTEYHAPR THLVLTAPS-AAA
IPVVSN
KR10  |TGSVLVIGGTGGLGAEVARWLARSG | AT14  |AVTALAAVLAGEGRRTSRLQVSHAFH
VAHLVLTSRR-GPD SARMDPNLAEFRTVAEELDYHEPRIP
VSN
mAT11  |ALDELLAAFDAADVRARRIAVDYAS | KR14 | TGTVLITGGTGALGGHVARRLAADGA
HSHQVEDLRDELATTLAGLAPQPSQ QHLVLLGRR-GPD
VPVFST
KR11  |RGTTLVIGGSGTLAPHLARRLAERG
AEHVVLLSRR-GPD
ok
wol ERIEE ol A4 A
KS15  |QGTVLITGGTGGLAAALARHLVAT |  KR16 | SGTVLITGGTGALGGHVARRLAADGA
HGVAHLLLAGRRGPD EHLVLLGRR-GPD
AT15 | ATLAVAARLAEQGRRTSRLRVSHA |  AT17 | EVSAVADALAARGCRTRALRVSHAFH
FHSPLMDPMLAEFAAVAEGLSYAE SPLMEPMLDGFDVVAGLNPVEPRIPV
PRIPLVST VST
DH15 |TLSLTTHPWLADHVVGGMVFFPGT | DH17 ~|RLT----PTLVDPAAGDLPALPAAVL
GFLELAVRAADQAG AELAVRAGDEAG
ER15  |EKVLIHAGAGGVGMAAVQIAHHLG | KR17 |DGTVLVIGGTGGLGALLARHLVITRG
AEVYATASEPKQDVL VRHLLLAGRRGPD
AT16  |EVDAVAAELAARGRRTTALRVSHA

FHSPLMDPVLDEFRAVVRDLGYEL
PATPVVSL
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w9l ERIEE

AT18 | AVAAVAARFEDRGRRIRTLSVSHAF
HSPLIDPMLAEFARVVDGLTFAEPR
[PVVSN

DH18 | RLSPRTQPWLGPERTDGRVDVPGAV
FAELATRAGDQVG

KR18 | DGTVLVTGGTGGLGALLARHLVTTG
RTRNLLLASRRGPD

A7 A MG B 5 REAES UE I F22AE 1dHAY.
FExFlto} @ EE 23] 7}F(Pseudonocardia autotrophica) Z@dl Ao #ojsets FHAEC] et wh
Aol 7]l thate] x 7l ATt
X7
TFEx7lt]ol @ E E 23] 7}(Pseudonocardia autotrophica) & dl Ao #ojsls FHARE] s dY
Aol 7' 4 nystatin AP FHAe] s vl
<4 [Protein| aa Proposed Function Homologs, Origins Identities,
HS Positives (%)
2 CppF 224 Phosphopantheteine |NysF, Streptomyces noursei 63,73
transferase
3 CppG 592 ABC transporter NysG, Streptomyces noursei 75,83
4 CppH 584 ABC transporter NysH, Streptomyces noursei 76,84
CppDIII| 345 |GDP-mannose-4,6-dehydra|NysDIIL, Streptomyces noursei 89,93
tase
6 Cppl | 9499 Type T PKS Nysl, Streptomyces noursei 73,80
7 CppJ | 5425 Type 1 PKS AmphJ , Streptomyces nodosus 61,67
8 CppK | 2031 Type I PKS NysK, Streptomyces noursei 64,69
9 CppL 403 P450 monooxygenase |NysL, Streptomyces noursei 63,77
10 CppN 413 P450 monooxygenase |NysN, Streptomyces noursei 74,83
11 | CppDII | 352 Aminotransferase NysDII, Streptomyces noursei 82,90
12 CppDI 489 Glycosyltransferase |NysDI, Streptomyces noursei 79,85
13 CppA | 1097 Type T PKS NysA, Streptomyces noursei 62,69
14 CppB | 3175 Type I PKS NysB, Streptomyces noursei 71,78
15 CppC | 10876 Type 1 PKS NysC, Streptomyces noursei 71,77
16 CppE 274 Thioesterase discrete thioesterase, Streptomyces 77,83
nodosus
17 | CppRI | 946 Regulation NysRI, Streptomyces noursei 45,58
18 | CppRII | 765 Regulation FscRIV, Streptomyces sp. FR-008 35,44
19 |CppRIII| 925 Regulation NysRIII, Streptomyces noursei 38,48
20 Cpp0 526 Decarboxylase putative acyl CoA decarboxylase, 77,85
Streptomyces griseus
21 | CppRIV| 213 Regulation ORF4, Streptomyces noursei 45,66
22 CppM 138 Ferredoxin 4Fe-4S ferredoxin, Kineococus 35,45
radiotolerans SRS30216
23 | CppRV | 963 Regulation FsCRII, Streptomyces sp. FR-008 35,46
24 | CppRVI | 684 Regulation FscRII, Streptomyces sp. FR-008 32,42
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F 74 B £ d%o], B wHo] frrvlr)ol @ EE 23] JH(Pseudonocardia autotrophica) Zgldl At
ARt nystatin AR PKS FAAbeF e FAMSS YERA Jor (= 1), olE s wd g
Aol =SS #9d 4 doh.(= 2)

<A A s>HERFiol ¢ EE 29I} (Pseudonocardia autotrophica) ZEd AFAH #BAdE FAXNES] 7

[

5% PKS(polyketide synthase)®] KR =wW¢l 3 KR12 2 KR130] W)= (inactive)d Ho] Q7] wFo, &
pg o] EE|dlo] nystatind} TRH SR AolHE JHAA HUTF., AEHIT 79 opu|wAt AES IHeEE FAAk

cpp 2A, 37019 EE(module)E 2ZFil 5425aa¢] @A S IHslE nf$- 2 AR BEALACE. cppl9
E AT = 2l& olAE|o]E Eo]& 2 (acetate-specific) ATE ¥ &3t PSS st on, (= 3). cppl9
H =w¢le] BE REZ(conserved motif)E BlusjE Ay, DHISE &Adolw, DHI7Y A$ HE 32gd
7](conserved histidine residue)”} ZEZ#(proline) & WA= o] H|&A(inactive) DHYS Bt (=
3). cppkE EET PKS(polyketide synthase)®] wpxukel 184 RE=EA 1719 DH7} EA)8lH, DH 189 7
L A Alo]EC] HXXXGXXXXPol A o] BFE 3] AElW Z7](conserved histidine residue)”} ZFFE4F (glutamic
acid) o2 WA Jdow, wpxut Fio| E<le backbone FES TEE HHGAIZIE B Lo A~E A
(thioesterase) FAA7}T EA8TE. A7]9] PKS AE2E B43 FAEE = 49 A3

S = S
o
o

=}

Hm

cppD I, cppDIl, cppDIl= FHE M| FHE<Q wlo] A (mycosamine) & Y st FAARA, EEde] & F
2 A FAgol v T A4S dvkal i dHA Ak 2 F cppD I frAARE 489aa H ol o] UDP-=
gl ZAE WA G A (UDP-glycosyltransferase) S IHslz gom 1 whize] A de AL ulo|ZAY
(mycosamine)S Z¢]dl backboned] Eo]FE A4S vt dex vk, cppDI A XE= 352aa Ao]e] ofn]x
EdA kA (Aminotransferase) & IYsta gom 1 bz e wmio] gAY (mycosamine)S A= Q3
s ghohar defA givk. WA O R cppDIl frd A 344aa o] ] GDP-RF= @ -4 6-T] 3l = | o] E(GDP-
mannose—4,6-dehydratases) S FQ3Fal o I whulEe mlo] FAM (mycosamine) S AAst=d T3 g8
< vha dEA k. olyd 37Me FHATE mlol AN (mycosamine)& E]M2] backbonedl| ZAFA]7]=H|
Ftoj=E Ao},

B oubdo)] QoA cppl& A|ETE P-450 Ex=2AAUA (eytochrome P-450 monooxygenase)E AY3dt= F4
A2 3o o]AL (PP 10 ©AE Flo]=ZF2A g o] M (hydroxylation) Al 7]+ AL Z HATH. cppN=
cppL¥} WMIRIAE A|EFE P-450 RX=2AAYA (cytochrome P-450 monooxygenase)S Y dh= FAx = g
H o, oA (PP 16¥ A E dlo|=FA g o] (hydroxylation) Al7]= Aoz HAGH

ﬂ&

cppHe} cppG FAAE ABC EWMAFZE (ABC transporter)sS AYd= Zog FEa

AE How H[FEFATIE 9F8S & Aoz Holw, cppF FHAE 4 deE EdAT A 4-
Phosphopantheteine transferases)E FHdle= Ho=z EAFHJALL, o wzae e & HA (Post

translational PKS modification)g WH3al= Zoz melT),

cppCe downstreamel]l € *8l= cppEE El Qo ~E|E A (thicesterase) S FWdFL oW nystatin® nysELt
w9 =& FAA (69% identity) & YERATE. o]213F E] Qo] 2E2}Al(thioesterase) PKSY Jl=&2
(carboxyl) &ehe] 9 x5+ E] Qo ~E & A (thioesterase) = &2l ZgAEo]=(polyketide)d A A
(chain elongation) oA 34 4l (extension unit)e] 'Proof-reading' 9&& dFe= Aoz d#x <l
(Reynolds, K. A et al., J. Biol. Chem, 277 (50) : 48028-48034, 2002).

cppRIT®] downstreamell $JX|5l= cpp09 F7IM DS 493 A} putative acyl CoA decarboxylaseE FQG3}FaL
glom JEﬂ 2] 7}latol Al (fredericamycin) @] upstreamol] A8t orflyt w9 & HAMd (77% identity)S
Bola, T3 ghrG (73% identity) 2 jadN (72% identity)®t= w9 %S FAMS yETE. o83 family
o] FAA= TR FZolo](malonyl CoA) Ao Tojsls= EdAIIZE A o] Z(transcarboxylase) @t ALt
o jadomycin AHAel FAHAQ AEgS Fuham <A Atk (Vining, L. C et al, Microbiology, 146 (4) :
903-910 2000).

cppME& cppRIVE upstreamel] $1x]3}™ Kineococus radiotolerans SRS302169 419 4Fe-4S #H @5 Al (ferredoxi
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
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n)9 N-terminal 99} 35%2] identitys WEMAIL, I o] FAMIES ROl
oz Zgql 3lgEo e HeS5Al(ferredoxin) FAA7F EA48, B2 F
(Pseudonocardia autotrophica) Z2|l A Aol A7IME BAZE T cpple RH Al HE] e o
=2l (ferredoxin) FHAE HE WAdqtol X ] A=A (ferredoxin) FAAFete] fFAMIo]l AL g
Adatsiom, 7] #Hd =i (ferredoxin) e o= Zd A A A= nysNell oJal] C-10 FEo] o]
(methyl)7]7} COOHZ AZH = FFE2 5 o] d(carboxylation) @7} post-PKS modification I-gollA] o]
WA S Aow HtHE 5).

of ff
o
2 ¢
k1
bror
Ay
v
o

Ayxog B wgel Frigltol  QEE 2 I Pseudonocardia  autotrophica) Eellel  HHEA
(ferredoxin)®] F-x9] Aol oz Qlate] HA A Zll FxA Nystatin 5 S Zd o]zt LAY
g, EEd AY 3T EAL Ze 724 Aol2e @43 549 & Aol YERW, amphotericin® 7
$- Zg|d9] carboxyl group®] methyl groupo@ X]%¥ analogue’} 71¥2] amphotericinel W] ZAdo] <F 33
vl A% 74w #ollA (Caffrey, P. et. al., J Biol Chem, 280 (41):34420-34426 2005), + o] w2 3
=2l (ferredoxin) S E8 < ARG HAAolA 2 & 3HA X Zo)7] wjite] & o] 2t A &
o] 7€ AgH ez 85 v ZQ IFF B vld {2 F2E /M ez Bt (= 7)

il

In silico analysis® % A3 Zg<d AFEe] =d FdAES E5 nystatin 3 amphotericin A3
x4 AR WS AR FRE 2T S-S gRlskgion, 2 il glojA, MAlxd duwlAS FYsteE
A= Z+2F cppR 1, cppRII, cppRII, cppRIV, cppRV Z cppRVIZFal YEFUIRATE. cppR1, cppRIl, cppRIIE
El 2 ol ~E]Z}A] (thioesterase) S Q= cppE downstreamol] Hxlahs F7|Md B2 A3} nysR1, nyskRIT,
nysRIl £ w¥]F3 vh4=¢] LAL (large ATP-binding regulators of the LuxR) family AIE<l AA} A 3FeIxt
(transcriptional activator)®} =& “3%4d(homology)& 2+l 1S°] &=}, cppR 1, cppRI, cppRII #+
dHE =] dEHe F2E FAAE A7 o]E2 BT C HuYE F&ol LuxR type] ool XE]o]o]x] tiglof o]
A% ZEX(HTH DNA binding motif)E 23l X3S cppRI 3} cppRIIE N ElH|YE H-Eof Walker A 2 Walker B
NTP binding motifE H3ka UTh. (&= 6A)

cppRIVE cpp0®] upstreamell 9121314 nysRIVeF A (45% identity)s BRItk 947144 #4143 CppRIVE]
N-terminal 3ol PAS-like domain®] )2, C HuYd HEo| LuxR type olle]x|go]o]x] =E|X(HTH
motif)7} EAEE FASATHE 64). F7HH o= Hd =54l (ferredoxin) FAXE Q3 cppMe] Upstream
FEo EA8E cppRV 2 cppRIV ESH C Hrld FHo LuxR type2] olle]x|Eoo]x] REIZ(HTH motif)7} &
A5, CppRViE N-terminal %ol Walker A 2 Walker B NTP binding motifE RF3tal &S F<lasic).
(= 6A)

471 d7IME 24 Aa, dAb =3 SEQl eppR T, cppRIT, cppRIT B cppRIVLE nystatin AFgHd ok
22l NysRI, NysRII, NysRII % NysRIVe} Z+2F M2 wj$ FAES &1dtgdom (= 6B), NysRI1, NysRIT,
NysRII 2 NysRIV 5% nystatin AgHAdol] @A} 43} QAdAF(transcriptional activator)@A Z-8-o] A4
9= Ao A (Zotchev, S. B et al, J Bacteriol, 186, 1345-1354, 2004), CppRI, CppRII, CppRII % cppRIV
ek B oago] Zalo Aol HAF &3} ¢l (transcriptional activator)ZA o] F&E Ao WY},

T 1% % 2= 747 Tt ol Q EEZY I Pseudonocardia autotrophica) Z2ll AT FAAEe FA
A 7% 8 RAA e vekd Zlelal, = 32 PKSO] 24 =M MlaRAF A, = 4% PKS ¥
o AlE

2 o
& Aol Taldlel PKSe FAE EAse Aol
=S

= 5 WAHAdA oE Y
(Pseudonocardia autotrophica)olA9] Z4d FHAAE wEd& 3k
cppRIV, cppRV % cppRVI @A E9] 2 o FEA ZA3E el oo},

A HA % 69 A= FEMxsilol oEERY}
Zelal, B

=cppR I, cppRIl, cppRII,

T 78 fFENFlHo} @ EE RN IH Pseudonocardia autotrophica) Z2)dl AIA FHATe] Alf 2o 7)o
AAE Zolde x5 e Aol
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EH
A E Protein| aa Proposed Function Homologs, Origins [dentities,
W Positives (%)
z CepF | 224 | Phosphopantheteine HwsF, Strepfomyces mouvizer 653,74
transferase
B Cppl | 592 ARC transporter Wweli, Strepfomyces mourser =Pk
4 Crpl [ 554 LBC transporter HvsH, Strepfompces mouvrees 15,54
5 PeplITI] 345 [GDF-mannose—4,6-dehy NwsDIII, Strepfomyces mouwrzes 09,93
dratase
5] Cepl | 94599 Tvpe T PER Hvsl, Strepfomyces movrses 13,80
ki Copl | B425 Twpe T FES Lnph], Strepiomyces modozus GI.G7
B Cepk | 2031 Twpe T FES Wusk, Strepfomyces mouvizerd B4,69
g Cepl | 403 | P4R0 monooxyeenase Hwsl, Strepifompces mouvrser 58,77
10 | Cepl | 413 | P4E0 monooxveenase HwsW, Strepfomyces souvizer 74,83
1T [CepDlII| 352 Aminotransferase WwsDll, Zirepfomyces moursel BZ2.00
12 | Cppll | 458 | Glwcosvltransferase Hwsll, Strepfomyces mourzer 9,85
13 Cepd | 1097 Tvpe [ FER Hvsh, Strepfomyces mouvrser B2,.65
14 | CepE | 3175 Twpe T FES HwsE, Strepfomyces mouvizes T, 7e
5 | CepC [I087E Twpe T FES WwsC, Strepfomyces douvizer .
16 CepE [ 274 Thioesterase discrete thicesterase, Sfrepfomyces i
Hodosys
I7T | CppEI T 946 Regulation HwsRI, Strepfomyces mourzer 45,58
18 [CepRII| TE& Tezulation FscBIV, Strepfompres sp, FR-0O8 05,44
19 [ppRITI[ 325 Regulation NwsRITI, Strepfomices sourser 3d. 48
20 1 Cepl | 526 Decarboxzvlase putative acw¥l Coh decarhoxwlase, .00
Strepfomyces griscus
21 [CepRIV| ZI3 Rezulation OhFd, Strepfomyces mourzer 45 BE
22 CepM | 138 Ferredoxin dFe-4Y ferredoxin, Eireococue 05,45
radiotolerans SAS30218
23 | CepBEY [ 953 Rezulation FsCRIT, Strepfomyces 2p, FR-OOF o5, 45
24 [CppEVT| BB4 Rezulation Feclll, Sirepfomyces sp, FR-00F 02,42
EH2
I ESKGLL 1 1 S ESKGL S
[ 4% =it} an B (EiT) Anm 10
CPP gene cluster 125747

kb

Mystatin gene cluster

Wiy oysE s g4
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[ hoded ][ Nioduie 10 ][ Moduie 11 [ Modute 12
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[
N
N

Sequence-hased Proposed CPP Structure

AHdE s

SEQUENCE LISTING
<110> INHA-INDUSTRY PARTNERSHIP INSTITUTE
HANSON BIOTECH CO., LTD.

<120> Novel polyene gene cluster from Pseudonocardia autotrophica

<130> inhal.25p

<160> 26

<170> PatentIn version 3.2

<210> 1

<211> 125717

<212> DNA

<213> Pseudonocardia autotrophica

<400> 1
tcacgceecgee ggtggeggeg gcagatgcac cgeggtgacg agcaggceccece ggteggegtg 60
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ccagcgeecg

acgggceggag

ctcgegaccg

ccggtceccac

gggcagggtg

gctcaccgeg

cgtcatgctg

Cg888reaes

gaactcgcgc

gcectegeceg

cacgtgctcg

tceeggggeg

acccecgtcegt

cggaaccgga

taccgcagca

aggtccgggt

gtggegeggt

gcgtcegtgag

tagtcgtagc

gggaacaccg

aacgtgccgg

gtcaacgggt

gcgatgtcecg

acggtctcca

gcggactcegg

ccgaccaccce

gageggeega

cgccgggact

gggtgctcect

atcaccgcac

gccggegsecg

agtaggtgac

cgtgccagtc

ccecgegtegg

cgaccgeggc

ccgggtaggg

cgatccggag

cgacgaacag

gcacgctceceg

ccgeggegtce

accaggcctt

gccegecegceceg

ggacceegge

cgaccgagga

caggcggeca

gcceggceccag

ccacggcecceg

cgtcgtcgta

accceeggeg

ccattcgcgce

gcgggggatg

ggccgtcage

atgacgcagc

caggcggtgc

gtcgggatge

cgactccgcec

cggggcgacg

tccgecgacg

gaacgcgatc

gaagacgctc

tcccagececg

gggcageggt

caccgeggece

ctgcggggact

cgcgegeces

ggcgacgagce

ggcgcactcg

accggcageg

ggatagccca

tgcaggtggce

tcggtgcecge

agcggccagt

tcggtcageg

agcaggaact

geegtegteg

gcgaccggtce

accgggcecgg

tcggectcegt

tcettggege

g€gagcageg

gegtcecegget

gececeggtacce

ccgcgacggt

gcgagectge

tcgegetcect

gtgacgaccc

gcagcaccgce

ccgacacctce

cgtagacgac

accactgcgc

ggttcaccag

cggeeegsceg

cgtcggaaca

cgccggessc

cgccegggacce

_20_

ggacgagcag

cgaagtccag

tgaagtacat

ccecgetegga

cggcgtcgat

cggtgcagtg

tcgggaggat

gcaccgtggt

g88ggaagag

ggcegggeag

gcgcaacggt

ctcgaaacgg

ggcegegecyg

gaactccggg

caccgtcggce

tcggcaccag

gacgacaccce

gCggaaggag

gtcccacacc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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gggtacgggt

tagcgegegt

ceceggggtece

tcggcegtaca

cgcagcgact

agcagctggg

agggtgtegg

agcagtgtgt

tcggegtcege

acggtggcca

tcgtcgagga

ttctgtecgg

agcgtcgcega

gtegegeegg

tcctgcecagga

acgccgtcega

agggtggtct

gtcagcgaca

aactcgaccc

tcgggegegt

cctcecggagt

cgccgcegeag

agagcacgcg

tctcgecgac

cgacgagcgc

gttcgggcac

cgtcgetggt

cgtgggtgcce

ggatcgtcga

tcgecgegetg

cgagcacggc

cgetggegece

cgaacgtgtc

gcgegecegta

cgagcccgaa

gcaggatctg

tceeegegee

ggtcctegat

ggceegeegg

cgagcagcegt

ggtgacgcece

cgtgcagggg

tgcgaagegg

gtcaccggceg

ccggttcteg

ggtgggtccet

acgcecgceggceg

ctgctcgacg

cagccggtge

gatcagcagc

ggggtceggcg

gceggagtcec

gacgcaggtg

ggcgatgttc

ccgggaccgce

ccecgeecteg

ggtggatceg

gagcgggacg

tgcegeggge

gaacacccecgce

agctcccegge

tcctgeggat

ctcgcgagcea

acgatcagcc

gcgtgeacga

ccecggteggt

tgcagceeggg

atccggeegg

gcgatcacga

tcggtgcggg

aggaacgccce

tcgtcgagga

gcgeggaceceg

tcggegatgg

aggtcggegce

atctcgtaga

acgatcgcga

tcggggacgt

acggceageggc

ttcgcegaca

aggtctcgac

gggtccacag

gacgcagggt

agtcgcgctc

cgtggaggtc

Ccggggaacgg

cgtaggcgcec

cgtccatgac

agctggtcecg

tgtcgacgga

gcgcecaccegt

cggtgtcgta

cctgctcgat

tccegecgaa

gggtcatcgt

agcgcacgag

ccgtgetgec

agcggaacga

gggeeggete

ccacccececga

_21_

gagcgeecegg

gtegtggttg

cgactcgatg

ggtggacggg

ggcgacggcg

tcagggggcece

accggcegcegce

cacgatccgg

ceceggtecege

getggtggece

gatcagctgc

geegteggge

ctcgtcgetg

cagccaggtg

cgeggtgtcec

gaggttgece

cggctccacg

cacccggegg

gggcgactgt

ctggagccgce

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400
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ccggcecacceg

gcetgeacgt

accaccaggt

gtctgggeeg

geetegtece

tgggcgttga

cccagcccga

gacggcgaga

agctcggcca

ccgagggtct

gcecegggcecce

ccctggacga

ctggcgaccg

cecegetecege

agcgggecga

ggeecgeggt

ggteegtegg

tcagtgacgt

ctcgecggtag

aggcgatctc

cgcegagggt

acccgaggtt

acgccceceggce

ggeggtggtg

gcgegecegtt

ccgcgagcag

tcaccaccat

gggtctgttg

cgceggcecgce

ggccececgeag

gcgtgaacag

agtcgaagtc

ccggacccag

cggcgttgag

gcggeegeag

gtggtcccge

ccggcegaggc

gtegggetgt

gacgatcggce

gagcgagceceg

cgccacgaac

ccggtacacc

gecegeggatg

ggccteccac

ccceegcecage

cagcgtgage

gagggtctge

atgccggtcg

gtcgtggatc

cgacgccccece

gacaccgtcg

gacgccgacce

cgcgatceecg

cagccccacg

cgggecctec

catgggcgac

cgcgcaggac

tggctgaact

gagagcacct

atcatcaccg

gegtegttge

agggagtgcc

tgtgtggtga

ggcacgctga

atcgcgacca

tggaggttgt

tagtgccgca

acctgccaca

aggtagacca

gCggeecceg

gcgatcaggt

gccacgeegg

agccggcgceg

cccggeeges

gtcctecteg

gtegtegtgg

ggegggegta

tccacgegec

gctcecatcege

actcggcgaa

cggtgcagac

actgegggtg

ggatcatcac

gcgacaggag

cgacgtcggt

gCggeagecg

ccacggatgce

cgagcaggac

ggctgeecge

cggtcacccg

tcaggacggc

ccgggeggtce

tggccgecga

gtgggctggg

gtaccgtcgg
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gaggatgaac

gaggacggcc

gccggacgag

ccggcegecgce

ctcctcgacg

cgecgtggega

catcgccagce

cgaggtgatc

ggtggtacgt

ggacagtttc

gacgatccgg

cagcagcaac

tgegggeceg

gcccagtage

cagcgccacc

acceggcegeg

€ggggcegeec

agttcgcgat

cgaccagccg

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

ZIHS3d 10-2010-0089370



tccggegtceg

ggtgatcacg

ggcctggtcee

ggtgcgggcg

gatctccgeg

caatgcctcc

gaccgtgecg

cgeggggteg

gaccagccegce

cgcgagcecgce

gceegggtag

agceggggtce

cgccecececacce

gagaatcaac

gtcgatgegg

caccagcggce

gtcgttgetg

ccgcacccecec

ccggecgtag

cacgaggacg

aggacgacga

gtggegectg

aacgcggaga

atgcacagcc

tccagaccge

cagagctcegt

gcgaacaggt

agccgtcgcea

agcacgaggt

tcgceeegget

cggaactcgg

geeggtgegg

cgggceecgeg

gacaggtaga

tgggegecga

agcatcgtgg

cgggtgaage

gtgatcgact

aggccacccea

accagcagca

cceggtegge

cggtccacgg

agcagtcgtc

getggegetg

ccggceatcecg

cgtcggtege

aggggcegcetg

cgtcggtgcec

tcagcagggt

cgacgaccag

cgtcccggat

ccacggccgg

gcacctgcag

acaggaatgc

gccacatcag

cgatcagccg

gcacctgcetce

cccggagceag

tccggaccag

gtgccagegg

gtcgegegeg

ggccagcegcece

gaacaggtag

gccaccggac

cgcgacgaag

gtcegtecge

cggcacgaac

acccacccgg

cgacttgecg

gtcgacccecg

ctcgacccegt

ctcggtgtcg

gaacacgaac

gctgagegeg

gacgaccgtg

gcegacctge

gtggtcctca

ccgtccgagg

cagcagaccg

tacgtcctge

gtggcgacce

gcecgeagtg

atctcgggcec

acggtggtgce

ccgteggect

CcCgaaccgca

ccgacgacgc

accgtgcccg

ctceceggtge

cgcagcaccg

ccegegeeec

agcacctcca

gcgagceatca

cccagctgea

aacacgttca

cgggagaggt

cggacgaacg

tcgtcgaggg

aaggccaccce

gccagcgcega

_23_

gctgggtcac

cggegtceggt

ggcggaccag

cgeectgege

gcgegacgeg

gattgctcge

cggtgagcac

cggtcggatc

cgcccagceac

cacgctccege

cgtggagegg

ggatccggcec

cgaccgacat

tcacgectge

tcatcagcag

cgaggaacgc

agcggaccac

cgagctgceat

cgacgaccag

gcacgatgct

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740
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gccgatgeac

cacctgttgg

ctcgegggeg

cgcggtggag

ggeggtgceg

accctegteg

ggtctggagg

gagtctccac

acgatgccgg

gttctgctca

tgacaccgtc

gcegeegtge

tccecgatgte

cggagcacct

cccgcaagac

tggaccaggc

tcggcegegat

acggcaccgg

cgcgceacggce

atcagggggg

acgtcgttga

gagaagtcca

gtgcgtgcece

gccatcagea

atgagggecg

acgacgaggg

agcacgtcag

tggcacaccg

ccatttcctg

tcgcecegatcet

cgacggeegg

Caaacgcgca

gctgtegeag

gecgggtceage

cagcctggtce

ctecgttegtce

tgtgctccgg

gtcgcecgaac

cggacacgac

ccgtgcgggt

ggatgeggtce

ccagggeggt

cceccgagcetce

cgccgagegt

cgcecgeegg

gacacccceceg

gccaggacag

cggccegceact

tgccagegtg

tcgacgegta

ctgatcaccg

ggctaccagg

cggctggegt

tcggeegtceg

ccgatgtcect

gtgctcgagg

gggcagatcc

gacaccgaac

cagcagcgac

gaacaccgcg

cgccgcecage

ggcegatcecgg

cggcagcagc

ccecggegtag

gttcacggceg

ccgaccagac

cgtgaattcc

cggegtgtct

tgggegggec

gaatcaccgg

tctggggect

ccgagctgga

acacggtgca

ggcagcagge

cgatccggat

gcttctacca

CCggaacggg

gcegtececga

gcgegeaggt

gccgcecgega

ccggggtegg

agcgttcegg

ccgcegcagec

accgecegggce

cgcggaccceg

ctacatcccg

ctcgtccgga

cggtaacggt

tcaggacggc

gatccggggg

gttcgtcgac

gcccgacgag

cgagctcgtce

ggtcteegge

ggcctegteg

_24_

cgaggttctg

acctgccgat

ccceggceccac

tctggaccac

cgcggaccac

cgatctgegce

gggtgegege

cgeeeggtgg

gaatccccca

gcggattegt

cagcgtattc

Cgaaagggaa

tcctacctgg

caggccaacc

ggcgacctga

gtctacaacc

accgaggtca

ctctcgatgt

tcggagatgt

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880
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tcggcaagge

acggcegcecgce

tgtacgcggt

tcacccggaa

cgctgggcaa

tgcacctcat

actcggtgeg

aggtcgtcat

geetgeggge

ggatgatggt

tgctggecge

ccgcagaatc

ttcectgtegg

ggtggagttg

gacctgegcec

gcegtegteg

cggatggteg

accgccgegt

ttcgacgceceg

cgggtcegtcec

cgcggagacc

caaggcctac

gtcgggcatg

gatctcectg

cctcgacgeg

gctgcagceag

ggacgeggtg

cgacccggceg

ccggeggetg

cgactccgac

caactggtga

atctgcgatg

atgtgtgcgg

gaatggacaa

gtacccgeceg

ggatggectg

aggcggeegga

tcgeeggete

agttcttcgg

tggagtccge

ccgcageges

ggccactaca

ctgttcaacc

gcggtegece

gtgcgegact

ggcgagececeg

cagatcgctt

ctggtgcgcec

ctcgactgga

ctcgagcacg

accggcggac

agcccecteeg

aattccggeg

Cgaacagaag

gecgggtgage

ccgctatcecc

ggacggegtce

cccgacgaga

catctcceeg

ctgggaggceg

agacgacgct

tcacccgcaa

acgagtcgcec

ggatcaagct

ggggctacgce

acgactacgt

tcgagcacgt

cggecegaggt

cgcccgaggt

tggcgeggga

gacacactag

ccgtacggeg

cgattgtcag

ctccgggact

gagctcgagt

ggeggtgtcece

acgccegttcec

tccggegggt

Ccgcgagegccg

ttcgagecggt

gttccacccg

ctaccgcgag

gegeegtgge

cggcctgeag

gggtgactac

gatcggcacc

ggggctggac

cgaggtgetg

cgacttcccc

gaacgagtac

ggatttccgg

ggaacggggc

cgggegtegg

acctcaagct

ccgecgeccea

gcagcccegga

ccaccgaccg

tcctgecacga

tcgcgatgga

ccgggatcga
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cgcagcccect

tcgtteggea

caggagttcg

cgcgaccteg

gtccgegega

ggccagatge

tggcgggaca

tgcgcecgaca

gagctcatge

ggccacctge

cccggatcect

ggcegattcgg

cggcgagacg

ggccacggcece

ggagccgatc

ggacctgtgg

cggetgggac

cgcecececgac

cccgcagceag

cceggteteg

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080
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ctgcagggca

ccggegegacg

cgcatctcect

tcgtcgetgg

gcactggcecg

Ccagggaggac

ggetgggeeg

gggcacgagg

gggctcaccg

gceeggetgt

ggcgaccegg

cgeeegetge

gtegeegggg

ctcgccgagg

gagaacaccg

atcagcggca

cctgecececg

gtceeggtee

ggcgaggceac

cccgeaccegg

gcgecegageg

acaccttcgg

tggcggtgca

gcggtgtcac

tgtccgecga

agggegtegg

tgctggecegt

cCccgaacgg

cggctggega

tcgaggegcea

tgctcggcete

tgatcaagat

accccagcecg

actggccggce

CCaacgccca

aggacgacgg

tgctctecgg

tcgeegecege

tgtgttcgtc

tttccagctc

cacggtcggce

cctegecacce

cgtgatgtcc

cggecegetge

cctgcetegte

cgtccgegge

ccecgteccag

cgtcgacgtc

ggegetgetg

ggtcaagtcg

ggtgatggeg

gcacgtcgac

caccggagcc

caccatcatc

cececggecegtce

gcgcacccecce

ccccgacacce

ggegegatgg

accggcaaca

ccecgecegtta

caggccctge

gggceeeggea

cgatcctteg

ctggagcggce

tccgeggtcea

cagcaggtca

gtcgaggcege

gccacctacg

aacatcagcc

atgcggcacg

tggtccecgg

ccgegcecegeg

gagcaggccce

ggcgagcececeg

gaggcgetge

ccgctgaccg

cgcaggacta

ccggcagegt

cggtcgacac

ggggcggtga

ccttcatcga

gcgacacggc

tgtccgacge

accaggacgg

tcgaacaggce

acggcaccgg

gacgggaccg

acacccaggc

gggtactgcec

acaccgtccg

cecgeggtcetce

ccgececececga

gcccgaccga

aggcccaggc

acgtcgegtg
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ccgggtegge

cctatcgggg

cgegtgcteg

gtgctegcetg

gatgggecege

cgacggaacc

gcgcecgceaac

cgcgtccaac

gctggtcaac

aaccaccctc

ggacgtcgag

cgcegceceggce

ccgcacgcetg

catcctcacc

ctcgttcggg

gaccggtacc

gcceceggceace

cgecgegcetce

gtcgetggee

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220
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acaacccgga

geeggtggte

gccgaggccce

atcggcgecg

gtgctgtceceg

accgacggca

cagcccgega

accecegggcece

gtgctegege

ctgcccaccg

ctcgacgggt

ctgtccggeg

cggacccggce

gacgagttcc

tccgacgtga

gagcacgtcc

gtcaccgegt

ctcgacgecg

cgccececgagg

gtcgactggg

cecgegttege

tcgacgegcet

ggccggacag

ggcegegaget

cgttcgaccc

ccacccececga

tcttcgeegt

acctgctegg

tcgacgacgce

gtggcgcecat

accgcgaccg

ccgacgaggc

ggetgegggt

gecgeegtegt

ccggcegaget

gcagcgecegt

tcectegaget

cggacccecegg

agcacaccct

caccctggtt

ccaccgcegcec

ggcegeggec

cecggetegece

cgcegcececge

ggagctgcag

cgagaccgcc

cgaggtggcg

acactcggtc

cgccaccctg

ggtegeggtg

ggtcteggte

ggtcaccgcec

gagccacgcg

cgagggcctc

cgcgaccgtce

cecggttegec

cggccecggac

cgcecececgece

caccgccgcea

cgcceggcacce

gtgctgetceg

gatcccgeceg

gtgctgttca

ttcceggtgt

cgeeegetge

gcegegetge

ctgtaccggce

ggcgagatcg

gtcgecegece

caggccaccg

gcegeggtea

gtcgeeggec

ttccactcge

gacctgcagg

gcccaactca

gacggegteg

ggcccectgt

tcggtegeceg

ctggcecegege

ggcgcececgcee

ccgcecgacceg

cggecggtga

Cccgggcrages

tcgccgagge

gcgagatcect

tcgacgacac

tcgtcaccte

ccgcecgcaca

gcggecegect

aggccgaggt

acggcccgtce

tgctcgecga

cgctgatgga

caccgctgat

cctcggecga

actggctcge

ccgccatgac

tgccegeget

tgcacaccca

gcaccgacct
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cgacgccctce

cacggtgacc

ctcgcagegg

cctggacacg

ccggegceact

cgecgtacgcec

ccteggegtce

cgtecgeeggg

gatggeggeg

cgaggccctg

ggeggtegtg

ccagggacgc

accgatgctc

cccgatcegtce

ctactgggtc

ccgccacgac

gcgcegactge

gcgegeegeg

cggcaccgcece

gccecacctac

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420
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geetteecgge

tcggeeggge

tccgagggeg

cacaccgtgce

gceggegacg

ctgcccgacg

cgccgcaccece

ccctggaccce

gacgcgaccg

cgectggege

cgccacgacc

gacgcctteg

gagctgggeg

gCgagegecg

gtcgeegtceg

ggagtcggeg

ctcgactgga

gacgacgtgce

ggaccgacgg

gcegeeggtt

tcggegecge

cgctgctcac

gcggcaccac

aggtcggetg

agggeggggt

tgaccgtcta

cgcacgccac

agtggccgcec

aggccggcett

acgccegtgcet

gcetgeacce

agcgcagccg

cggggaccct

ccgacgggac

agctcgacct

cgcccgtceac

tcgggetcege

acctggcgac

ctggcccaag

ccggceatcecg

cggacggetg

cctgetgecec

cgaccgggtg

cgecggtccag

cgcecggceceg

cggegtcectce

cgeeggegecce

cggctacgge

cgccgagatc

cgecgegcetce

cgggggtatg

gegggtgege

cggtgcaccg

cgactccgcec

cceccgegggt

cacgcacccce

gctegtgace

gcectecaga

ctgctgtegg

tcecctgeaga

ggcaccgcect

gaggagctga

ctgtgggteg

gacaccgacg

gccgeggecg

gagccgetceg

ceegecttec

gtgctgececg

gacgccgceac

cccttetect

ctgacccegg

gtcgtcaccg

ggtgcegteg

gaggtccccg

ggeceteggeg

gcagacggtc

cecggtgecege

ccacggtgtc

cccacccectg

tcctggaget

ccctegecege

gggceeecgga

ccgacgccga

gcgeegtece

gggtcgagga

gcggectcac

aggcagegcecg

tgcacgccgce

gggagggcgt

tcgccgacga

tcgactcget

cccegggacgce

gcagcgtcegt

ccgcegceacgg

ccgececececga
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cgacctgegce

gctegecgac

gctegecgac

ggeegtgegg

ccecgetggec

cgeeggtgge

gcacgacgtt

ggcgaccceceg

cctctacgac

cgeggectgg

taccgacgtc

agggttcgtc

gacgctgcac

cgcgatcgec

ggtgctgege

gcetgttecgg

gatcgecggce

cggcegtegec

cgtcgtgctg

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560
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ctcggectgg

gcegecegtee

gtgaccceggg

cgcteegecec

gaccccgceceg

cgcgacggtce

accccgtegt

gtcgtegece

cgcggeeegg

cgggcececagg

gcgceaccgegg

tcgctgacce

ctgcacaccg

gtcgeegggg

gacgcgctcg

ccgtgggage

gceegcegeceg

ctcggegecec

ggcgegcgage

gccaccegget

ccgggegegage

gcacctgget

gcgccacceac

gctcggagaa

acctgccgcet

tgcgggceggc

tcggggacgg

ggcacctgge

ccgecgacgg

tcgtcgectg

tgacctcggt

cgcagcggcet

cggcegegec

tgttcggcag

ccgcegcacceg

ggaccggcgg

ggaccccecege

ccgagcccegce

tceegeceget

cggcgacggce

ggagegcecgeg

cgaccacgcc

cggtgacgac

ccceeggeegg

caccgcgctce

ccggetegtg

cgeegtgetg

caccacccac

cgcggecgag

cgacgtgagce

ggtgcacgcc

cgeggeggtg

cctgggtcete

ccceegggceag

tcgggeegeg

gatgaccggt

cctcaccgtg

cctggtgecg

gcteeggtee

gaacggtctc

caggcgcacc

gaccgectgg

gtggcegeeg

ttcgegetge

acggccgacg

cgcecgcecececeg

gtcaccggceg

ggegtgaceg

ctggtcteecg

gacccecgegg

geeggggtge

ctgcgeccga

gacctcgacg

gcgaactacg

ggectggeag

ggegtetecg

gagcagggge

gtcegtetgg

ctgatccgta

gcccageggce

gctgtgecge

acggctcecg

cggeegegtg

tcgacctcege

agcccgagcet

ccceegcegega

gcaccggcegg

acctgctgcet

acctcaccgce

cggtgaccga

tcgacgacgce

aggtcgacgce

cgttcgtgcet

cggcggegcaa

gtctgteget

acgaggacat

tgaccctgtt

acctgcccege

cccegggcececeg

tggccegect
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cgacgcgctce

cctggtegtg

gggcectgete

ccecggacgtce

gctgetgace

ggceeggegee

cctgggtgec

ggtegggege

cgeeggtgeg

gttgctcgge

caccgtcggt

cgcgtggaac

gttctecteg

cgecegecectce

ggectgggga

ggcgegaatg

cgacgccgceg

cctgegggece

gcgcaccgceg

ggacgecgag

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760
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ggacgcgagg

geeggtgegg

accgcecegtceg

ctcgtgttcg

ggcgcecgaga

gtcatcgtcg

cgectggtcea

ctcgaggcegce

gggttectge

gcgetggeca

cgggcegeggca

atgtacagcg

gtcggcagcet

ccecgeggtcea

caggcgctge

acceeggegg

aaggccttct

ctggaacggce

tcecgeggtcea

agatggtcct

ccgacgtcga

agctgcgcaa

accacccgac

ccgaggecegt

gcatggectg

ccgagggcac

tgcaccaccc

acgaggcges

ccgactcgcea

tcgacccegte

actacaacgc

cgccgagect

ccgtcgacac

ggaccgggga

cgttcgtcga

ccgacgacgc

agtccgacgce

actccgacgg

ggacctggtc

cgceggecgce

ccggceteggt

ggtccggeac

ccceggecegece

ccgctacceg

cgacgcgatc

ggacccggac

cgagttcgac

gcagcgccag

gacgctgege

cgtcectggec

ggecteggge

cgegtgcteg

gtgctcegete

cttcgeecege

cgacggcgtc

gctgegecac

cgcctccaac

cgcggecagg

gegtteegeg

accgtcaccg

ctcgeggecc

cgegtegegg

ggeggggtgt

tceggtttcee

caccccggcea

cecggecttcet

ctgctggaga

ggcaccgcega

g88gggcceceg

cgggtcgect

tcctegetgg

gegetggeeg

cagcgcggcec

ggetggtceeg

ggccacgaca

gggatcaccg

tcgeeetggt

acctcgggtt

ggetgegget

acgtcaccga

tggacgtcga

ccacgcccga

cgaccaaccg

ccacctacac

tcgggatgag

cctcgtggga

ccggegtgtt

agttcgaggg

acaccctegg

tcgcgatgea

gecggtgtcac

tgtcceecgga

agggegtegg

tcctggecegt

CcCccgaacgg
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gctegggeac

cgactcgttg

gcccgcecaca

cgagctgctg

ggacccgatc

cgagetgtgg

gaactgggac

cecgeteegge

cccgegegag

ggccgtegag

cgeeggtgtce

cttccagggg

gctggagggg

ctgggegatg

cgtcatgtcc

cgggegetge

catgctggtg

ggtccgeggg

gcegteccag

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900
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cagcgggtga

gtcgaggcege

gccacctacg

aacatcgggce

atgcggcacg

tggaccgagg

ccgegeeges

gagcagggac

gtceegetge

ctcgaccacc

accacccgcea

ctcgeegege

gcegeeggsge

atgggccgeg

geegegetgg

accgegegagg

gaggtcgege

cactcgatcg

geceeggetgg

gtcgcgatceg

tcecgcecagge

acggcaccgg

gcegggacceg

acacccaggc

gegtgetgee

gegeegtgga

ccgeggtgtce

cggactccege

tgctcteggg

tgcgggacca

ccecgettega

tcggegeget

gtgcceggac

agctgtacgce

acccgctget

ccgegetget

tgtaccggct

gcgagatcac

tcgecgececg

cggcecggcega

gctggegage

cacctcgctg

ggacaccgac

cgcegceceggce

ccgcacgctg

gctgctcace

gtegtteggg

gccecegececece

ccgeggecgce

ccecgggegtce

ccagcgcgcece

cgccegcecgga

cgeggtgetg

cgcccagcecg

Ccgagcgegeeg

cgacgagacc

cgtcgagagce

cgeccgegtac

cgcacggctc

ggacgaggtc

gecggggcetgt

ggcgacccga

cggeegetge

gtegeeggeg

cacgcggaca

gagcagaccg

atcagcggca

gaccceggte

cececgegetge

cgcacggccg

geegtgetgg

cgtccggacce

ttcaccggcc

gtgttcgeceg

ctcgccgagg

ggctggacce

tggggegtgc

gtcgeegggg

atgcaggcgce

accccgetge

ccaccgacga

tcgaggecca

acctggggtc

tgatcaagat

ceegttecte

cgtggecgga

ccaacgtgca

ccggggcecac

gcgcececaggce

acctcgccca

cgggtgaccg

cgecgegtegt

agggcagcca

ccgegttcega

tcgtgttcge

agcccgegcet

gggccgacct

tgttcaccct

tgcccaccgg

tcgacgagceg
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cgtcgacgtc

ggegetgetg

gctgaagtce

ggtgctggeg

gcacgtggac

gaccggecegt

cacggtgctg

cececggeegtg

cggeeggetg

ctcactcgcec

cgaggacctg

ggagegegggag

gcgegecegeg

cgaggtctgce

Cgaggeeeec

gttcgeggte

cgtggecggg

ggccgacgcece

tggcgccatg

ggtgtcgatc

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100
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gecggeggtga

ctcgcecgega

ttccactcge

gagtaccacg

accgagctgt

gactgcgtca

gcaccgctca

cecttectge

caggtccacg

accgcecctge

gcegegtecg

cgcggegegacg

cecgetgetge

accctgegcet

ggcacctgge

gggctegeeg

gactgcccgg

gaccccegecce

ccgctgaccc

acgcgeeges

cgttcgecga

cgcacatgga

cgccccggat

gcgageecegg

ccacgctgcea

ccgegatgge

gcgcecegacceg

gcetggacct

cgacctacgce

CcCggggagga

ccgecgaget

ccgcactgac

accgcgtcga

tgctggtcge

acaccctegg

ccgaccgcegce

acgtgctgtc

gcggectcege

atcggtggtc

gcagggceege

cggcatgctc

cceggtggtce

gtactgggtg

cgaccagggc

ccgcgagacc

gggcgaggag

cgaccccegcece

cttccagcac

caccgacccecg

cgeccggceatce

cacgtggegg

gtggacccgg

caccggcgcec

cgcgcacggce

cgeggtegece

cctgetgecg

cctgaccgtce

gtcteeggeg

cggacccgcea

gaggacttcc

tccaacctca

cggcacgtgce

gcgaccegtcec

ctcggggacg

ctcgecegecg

gcgetgetge

gagttctact

gccgaccggce

ctcggecteg

cgcggcaacc

ctgcggegece

accaccgacg

gceegggtec

gegeggetgg

ctcgacgagce

gcgetegtee

acgccgacgce

cactgcgggt

gggecegtgge

ccggcegececeg

gcgaggeggt

ttctggagcet

gcgcecgacac

cgacggccgce

acgggaccgg

ggccgeaget

agctctgggce

acgccgacga

gggagaaggc

ccgecegegece

ccgagaccac

gceggetegt

ccgegggceac

gceeegetge

aggccctcege
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caccgccgeg

cagccacgceg

cgagcggatc

ggccegecgac

cecggttcegec

gggacccgac

cgegetggtg

cgeeceggetg

tgccegecge

gcecegeggcece

cgccgtcegag

cgtcgcecacc

ccggcetcegac

ggtcctegac

gctgcetegac

cctcgacgac

cgccgacggt

gggcegecegee

cgacgccgac

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240
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gceggtgaca

accggtceccg

agcgtcgcetce

gacccgcegcea

gaggaccagg

gtcgacgcege

ggtaccggtg

ctggtgctca

ctcaccgcegce

ctcgeegeceg

gecgggegteg

acggccgceca

gacctgttcg

tacggcgcecg

accgccacca

gtggccacga

gagctgegge

gaccgctacg

gacctcgegg

ctcgacgagce

gcaccgggac

ccgacceggt

tggagcaccc

gcgcececageg

tcgegttgeg

tgccgeecge

ggetcggege

ccagccgtceg

tgggcgectc

tgctggacge

gccactacga

agatcgccgg

tgctgttcgg

ccaacgccta

gcatcgectg

ccctgcageg

gcgeegtegt

caccgctgtt

agccggagtc

ccgecgggat

gaccgcacgg

cacccaccceg

geggetgtgg

cctegegggg

cgecgeeggt

caccgegttc

cgaggtcgcec

tggccecgac

ggtcgegatc

cgtacccgcec

cgecgcetcegac

cgccegcegceac

ctcegtegec

cctcgacgcea

gggccegtgg

gcagggactc

cgacgccgac

cacctcggcec

cggcegtegec

gcgectgete

ctgtggaccg

gtgcaggcca

ggeggecetgg

gtgctcgeceg

gtgtceggge

accgcgaccg

cgatggctgg

gcacceggegg

gaggcetgeg

gacgcgccegce

accctcgacg

ctcgacgacc

ggggtgtagg

ctcgeegege

geegggtceeg

ggcctgeteg

acccaggtca

cggccgageg

gccaccgaga

accgagctgg

cgacccgegg

ccgecatgggg

tcgacctcece

aCaaggacac

gceggetegt

gcteggtect

ccecgeteegg

ccgecgaget

acgtgaccga

tgaccggcegt

tcgagggtgt

tgctggecga

g8agecgecegg

accgcececgegce

gcatggccac

accceceggcecece

ccgtcgecga

cactgatcgc

tcgtcacccg

tcecgeggtge
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cgeegtcetec

cctgggecege

ggeegagetg

cccggacges

ccggcacacc

ggtcaccggt

cgtggceccac

gcgegacgag

ccgcgacgceg

cgtgcacacc

cgcegcececgce

ccgegagcetce

gcCagagcgcce

ccgeggcegec

cgaggagtcc

ggccatgacc

cgtcgactgg

cggtctcgeg

ggtcegegec

ggceegeggcee

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440
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gtgctgggcece

ttcgactcge

ctgcccagcea

gccgagatcec

gccgagcecga

gaggcgctct

cgtggctggg

tccacccagg

tcgeegegeg

gagtccttceg

ttcatcgggt

ctggtcaccg

gaggegeecgg

gcetgecagt

atgaccaccc

cgctgcaagg

gtgctggteg

cgecggceteeg

tcccagcage

acgggtcggce

tgaccggggt

cgetggtgtt

tcggcaccge

tcgcgatcat

gggacctggt

acaccgcecgce

gegggttect

aggcgetggt

agcggegceegg

ccagctacca

gcaccagccce

ccgtcaccgt

cgctgcegcaa

ccaacccgtt

ccttctecga

aacgcctcetce

ccatcaacca

gggtcatccg

cgagtccgtc

cgagctgege

cgaccacccg

g8cggagegec

cggcatggcec

cacctccggt

gctgttegac

gcacaccgcce

gatggatccg

gatccgtcece

ggagtacggce

cagcgtgctg

cgacacggcg

Ccggggagage

catcgegttc

cgacgccgac

cgacgccgag

ggacggcegcee

ccaggcactg

gcegggtege

agccgtctceg

agcccgetgg

accggcececgg

tgceggttcee

accgacgcga

cgcgacccgg

gacgagttcg

cagcagcggce

gacaccgtgce

ctgggtgecg

tccggeaggt

tgctegtcegt

accctcgggg

agccgcecagce

ggcatgaccc

cgccacggcece

tccaacggcec

gcCcaacgccg

gecgegtteceg

ccgecegegac

agctcgceecg

tcgeegtcegg

ccggeggegt

tctcegactt

accgcecececgg

acccgtegtt

tgctgetgga

gcggceagect

gtgacggcgce

tgtcctacgt

cgctggtgge

tcgeeggegg

gegegetgge

tcgecgaggg

acccggtcect

tgaccgcccc

ggctcgagec
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cgacctcggg

cggcctgacg

gcacctgegt

cgccegcecgac

ctcctegeeg

ccecggtcaac

gaccacctac

cttcggcatc

gaccacctgg

gaccggcace

cgagggtcac

gttegggctg

actgcacctg

cgccaccgtce

ccgcgacggce

cgtgggcatc

cgecggtgatc

gaacgggccce

cggcgacgtc

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580
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gacgccgtceg

ctgcagacca

aagtccaaca

atggcgctge

gtggactggt

ggtcgtecce

gtgctggage

ctgcegtegg

ctgcgeggec

gacatcgggt

gcgaccgacce

ggegtegteg

cagggatcgce

gaccgggtcg

gtgctecgeg

accttcgecg

geggtegteg

ctgcgcgacg

g88CgCgecg

ggctacgagg

aggcgceacgg

cctacggecg

tcgggcacac

ggcacggggt

cggcaggcag

gcegggcecege

aggcgcececga

cgccggagcece

aggccgaccg

tctceetggt

ccgceggacceg

ccecgeggtgt

agtggctcgg

ccgagtgege

gcgeegageg

tcatggtcgg

gccactcecca

gtgccegggt

gcatgatgtc

geegggtgte

caccggcacc

cgaccgcgac

ccagtccgcec

gctgeeecge

cgtcgagctg

ggtgtegteg

ggccgcecececeg

ggtcctgeceg

cctgetegec

gagtgegegg

g8Cgecrcges

cgccgacgtce

gatgggcgcea

cgaggccctce

ggcgcecgcecce

actggcecgeg

gggcgagatc

ggtegegetg

ggtegegetg

ggtggeegece

ccgetgggeg

gcggegegceg

gegggegteg

acgctgcacg

ctcgccgage

ttcgggatca

gtggcccccg

tgggtgcteg

cacctcgaga

atgccegttceg

ctgcgegegg

gagggcecgea

cgectgceteg

gcegagttcea

gtcgageggg

ctgtggcgeg

gccegcecgeceg

cgcagcecgeg

ccggtegecg

gtcaacggcc

acccgatcga

cgectgcetget

cctcggtgat

ccgacgagcc

agaccgcatg

gcggcaccaa

cgaccccegtce

gcgeeegegg

cgaccgacgce

agcaccgcegce

tcgecegecga

ccgtgttcegt

aggagtcccc

ccgactggtce

tcgacgtcegt

cgcacggcegt

tcgtctecgg

cgatcgcgeg

acgccgages

ceegtteege
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ggcccaggcece

gggcteggtg

caagacggtg

gtcctegeac

gccggagacce

cgcccacacce

ggggceegte

tgccgeegeg

ccgecececgece

cgtegtegte

cggececegtec

cttcceeggt

ggtgttcgee

gctcgacgac

ccagcccegcece

cgagcccgac

tgcgcetgtceg

gtcgetggee

gcacctcegec

ggtgctcgee

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780
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ggcgagececeg

cgccggatceg

ctcgccacga

gtcacgggeg

cgCaaccggg

ttcgtcgaaa

geeggegteg

ttcgtgetgt

ttcgacggga

ctgtgggtcc

gcegeegteg

geggtegeeg

accctggact

agcctggegg

ggtgcgetgg

gaccgcgceceg

ccggcecgeceg

cggaccggcc

agcggcatcg

acgcgctcega

cggtggacta

ccectegeegg

actggctcga

tceggttege

cgagcccgcea

cecggtgtcege

ccgeggcegga

cecggegegtce

tgcceeecge

aggacggcga

cggtcectgec

cctggegceta

gcacctgget

ccgcegceacgg

tcctggeegg

tctcggggat

tggtcaccgg

acgcgccgat

cgagctgcetce

cgectegeac

gctegeececg

cacgaccacg

cgacgceggtce

cceggtgetg

gggtggcacg

gctctacgte

ccgcaccgac

ggtcaccgcc

cgtcgecgece

cgegetggtce

cecgegtgtcec

ggtcgtctceg

ggeegacgtg

gcggetegee

cgtctcggtg

ggtggegetg

gtgggcactg

gcegegtteg

tcgcaccagg

cagccgtcege

atggacgcct

gaggccctge

tcgatgtcgg

ctgcgeegtg

CgggeLeces

ctgcccacgt

gccgcecgace

ctgaccagca

agctggcgcec

tggaaaccgg

gccgagggga

cgecgegteg

gcggegaceg

ctggeegagg

accgtcgegce

agccgtggeg

acgccgcecga

tcgaggacct

aggtgccggt

cctactggta

aggccgcecga

tgcaggacgt

accaggecgg

ccgtcgactg

atgcgttcge

cgcaggacga

ccctggacac

gcggeegeeg

ccgggteget

ccgacgacac

tcctcgacga

gggacgactc

ccgacaccac

tgatccaggc

ccgtcegecac
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tgtccgegee

gcgegacgag

gttctccacg

cgagaacctg

gtaccgcacg

gctcgacgac

ctacgaccgg

gacccgggte

ccacgaccag

ggegttetgg

cgacccggac

ggaccgctce

gccgeagegg

cgaggtggcc

gacctgcacc

cgccegcecgac

gaccgtgecg

getgggegac

cggacgcgcc

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740

19800

19860

19920
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gacgaggtca

gagcacccegce

gcegcegeggc

cgtcccaccg

gcecggacgt

ccgcacctgg

cgtggcececg

acggtcgagg

cggctcgacg

ctcgccaccc

accggcegegce

gtectgttcet

ggcaacgccce

tcgatcgect

atccggggcea

gcectegacg

ccggtctaca

ctcaccgecg

ctggacgggce

geegeeggceg

tcgeceecggt

agcgetgggg

tggtcgecegt

gggtgttcac

gggacccgeg

cgecgecgect

acgcccececgg

ccgtggectg

cccacggcegce

tcgacgccac

aggtgctgac

cctccaccege

acctcgccege

ggggcatctg

geggeetggt

acgccgagac

cctceggacg

ccgcggaacg

tgaccgacgc

tgctcgggat

ccaggcccag

cgggacgatc

cctecgeeggg

ccggeggatce

ggggaccacg

ggccgagegg

cgcggecegag

cgacatcacc

cacggtgcegce

gacccaggag

cgagctgcetc

gggcatgtgg

cctcgecgag

ggccgacgac

gttcatggac

cgtcgtegeg

gcccacacgg

gaccgeggsge

cgaggegetg

ggcctecgee

gtcctgggea

gacctgecgg

gagctgggeg

gtgcgggceg

ctggtcaccg

ggcgcecgage

ctgctcgeeg

gaccgcgceceg

accgtcctge

gagctcegece

gacgagegeg

g8Cagecgges

caccggeges

ctgaagctcg

ccgcagcteg

gtcgcecgacg

ctctacgacg

acggtcgecg

cgecgegtec

gacgacctca

tcggcetggac

tcgeectgga

ccgaggacca

agccegeges

gegggtecgg

acgtcgtgcet

agttcgacgg

ccgtecgeggg

acaccgccgce

gggtactgca

gcggcgacce

cgcacgccgce

ccecgeggect

gcegggtcega

cgctgaacgg

tcgactggga

agatccccga

cgggegagtt

tcgacgtggt

ccgaccagcg
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cgeggegetg

Cgagcgeeges

gctegegetg

cgcecggceceg

caccctecgeg

gctgtegege

cagcgacacc

cctgctggag

caccatcgag

cgccaaggtc

agccgaggtg

ctacgtcgcecg

gccgaccacg

ccceggecegece

gctegagegg

cacctaccac

ggtegtggeg

cgccgcecacg

ccgggecgag

ggcgttecge

19980

20040

20100

20160

20220

20280

20340

20400

20460

20520

20580

20640

20700

20760

20820

20880

20940

21000

21060

21120
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gacgtcgggt

ggcctgacge

ttcctgaggg

gccgceccagg

ggggtegeet

gggttceecg

gccgggcaca

gggttcttceg

ctggagacca

agccggaccg

gCcgaggges

gtcaactacc

tcgetggtgg

ctggeeggtg

cgegegetgg

ctcgccgaag

cacgaggtac

ctcaccgcegce

ggggtcgeac

tcgactcget

tgcectegac

ccgagcetgge

accaggacga

ccgccgagga

acgaccgegg

cctactcgac

ggatctcgcec

cctgggagac

gcacgttcat

ccgagggcca

tgttcggett

cgatgcacct

gcgtcageat

Cccgaggacgg

gegteggtcet

tggcegtegt

CCaacggccc

cggaggagat

gaccgecgte

gatggtcttc

cggggccacce

cccgatcgtce

cctgtggegg

ctgggacgcc

gCagegecges

gcgegageceg

cttcgagcac

cggcgcecagce

catgatcacc

Ccgagggcceeg

ggegtgecag

catgtccacc

ccgctgcaag

ggtcctgetg

gegtggetcee

gtcccagceag

cgacgtcctg

gecgetgegga

gaccacccga

ccggtegegg

gtcgteggea

gtcgeecteg

gcatcgcetct

ttcctgegeg

ctgtcgatgg

gceggeatceg

taccaggact

ggcacgctce

gcegtceacce

tcgctgegea

ccgatgtcegt

gcctacgeceg

gagcgactgt

gcggtcaacc

cgecgtgatcc

gagggccacg

accggctcege

cacccgeggce

ccggegeegg

tgagctgceceg

acgaggtgga

acgacccgga

acgtcgccga

acccgcagca

acccgaccgce

atgcctcegg

cgagcgtgcet

tggacaccgc

CcCggggagag

tcgtcgggtt

acggcgcecga

ccgacgeggt

aggacggtgce

gccaggeget

ggaccggceac
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ctcggtcacc

gctcgecgag

gtccaccgeg

ctaccccgge

cgcgatctcec

ccccgaccgg

cttcgacccc

geggetgetg

gcagegtggg

ggcgcececgcee

gtcegggegg

gtgctegtceg

caccctcgece

cagccgcecag

cggcatgaca

cCgcaacggg

ctccaacggg

cgceeggegecce

cgegetggge

21180

21240

21300

21360

21420

21480

21540

21600

21660

21720

21780

21840

21900

21960

22020

22080

22140

22200

22260
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gacccgatcg

cecgetgetge

gcgagegtga

atcgaccagc

cgcaccgcegt

agcggcacca

gcegtgecege

gegttgegeg

cccegecgage

gtggtcegeeg

accgcegcececeg

ggacagggca

gccgacgcecce

cgcgaggtcec

cacgcccagce

ggcgtegtcee

gegggegtece

gaggcgetge

ccgetgctcea

tccggegacg

aggcccaggce

tcgggteggt

tcaagctggt

cctccacgcea

ggccecgagac

acgtgcacac

tcccggacga

accaggccgg

tggcgcacge

gcgaccgcega

ggaccgtcecg

gccageggee

tcgacgacgt

tgttcgecga

ccgegetgtt

ccgacctgcet

tgtccctcega

CCgcagegees

ccgacggegt

tcgacgaggt

gcetgttegeg

gaagtccaac

ccgtgegetg

cgtcgactgg

cggcecgcececeg

gatcctcgag

cgtcgtggec

ccgectgetg

gctgggeace

cgagctggtc

gggcaccgcece

€ggggcegeec

cgcggeeegg

gceeggetee

cgecgctcgag

cgccegggceac

cgacgcctge

cgcgatggtce

cggcatcgcec

cgacgceggtce

acctacgggce

atcgggcaca

caggagggtg

tcecteegggg

cgccgegecgs

caggcccecgg

ccggtgetgg

gacctgctceg

accecgcegegg

cgecggectcea

ggtegtggece

gcegagetgt

ctggacaccg

gacgaggceceg

gtcgegetgt

tcggteggeg

accctggtgg

gcegtegagg

gcggtgaacg

gcegcececeggce

gggaccggga

cccagatgge

tcgtcecccag

cgatcgacct

cggtgtcgtce

cecgteeecege

tctceggeceg

acgagcggcce

ccctggagea

cecgegetgeg

gcaccgegtt

acgcccggta

acgccegegegg

ccectgcetgga

tceggetect

agatcgccgce

ccgeececgegg

cggccgagga

gceceggcecege

tcgecegegea
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caccgaccgg

ctcecggtgtce

ctcgctgceac

gctcaccgag

gttcgggatc

cgccgcaccece

cggcgagacc

gcagctgegg

gegtggegece

cgacggegec

cctgttcacc

cceggtgttce

ccecgeegetg

gcgceaccggg

cgagtcgtgg

cgcgcacgtc

ccggctcatg

cgaggtggceg

ggtcgtegte

gggceeggcege

22320

22380

22440

22500

22560

22620

22680

22740

22800

22860

22920

22980

23040

23100

23160

23220

23280

23340

23400

23460
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acccaccggce

gagttccgeg

accgtcaccg

cacgtccggg

gtgcgcacct

gtcggegacg

cgcacggtgce

gecgetgeteg

gagcggtact

gagttctggg

gacgacgcca

gagcaggcca

ccggeegeceg

gacgcgaccg

cgcgtcaccg

g8ggagggcc

ggacacccceg

gacgceggtg

tccgaggagg

tgcgggtcte

ccgtggtcetce

gcacccetgge

ccaccgtacg

tcgtcgaget

agccgggcac

tcgeegeggt

ccgggtacgg

ggcceggagac

ccgecegtcega

cegtceteege

cccgggacgg

gcgacctcega

ccgegtgggce

tgaccggcac

cggagttcge

gcgtgececge

tcgacgececc

tcaccgagct

ccacgegttce

ggggctggac

caccgccgac

tttcgecgac

cggaccggac

cgegetgcetce

cgceeggcegcece

ccacggecgg

ggcegegecegec

gcgcgacgac

gatggtcccg

ctggcegctac

cggcecgecgce

cgccgatgtce

cgaccgcgcece

gggegtectg

cgcgctgage

gctgtggace

ggaccaggcc

cactcgccgce

tacgcggcac

cggctcaccg

ggggtcgeca

ggcgtactgt

gecgetgetge

cactgccacg

gtcgecectcee

gcegtgececg

gtcgagggac

gcgcetgacceg

cgcatcacct

ctcgtgctgg

gaggccgcecce

acgctggecg

tcectgetge

ctcaccacga

gtcacccggg

geegtetggg

tgatggagcc

cggcgatcecc

accccggceta

ccetggeegg

ccgeggecgce

gCaaggaccg

gcgeecegect

cgtcgtatge

agggcaccgg

tggtcggcte

catggcgtcg

gggceeecegeg

tccecgeagac

tcggeggggg

cggcggtcac

cgttcgecga

ccgecegtceca

gtgcggtgge

gtctgetgeg
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gatgctcgac

gatcgtctce

ctgggtcgag

gcCagcacgac

gcgcgacace

cceccgaggtg

cgaccggegg

gttccagcega

tgccgacgec

gcteggectg

ccgeegeggce

cggegggtece

ctaccgcgac

cgggetcgag

cgcggeegeg

cggcgacgcce

ggcactcgge

cgtcggacgce

gaccgcecgcece

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600
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ctggagctcc

gcegcececgcee

cgggcecteeg

ccggecccegt

ggeggtceacg

cgcegceggcece

gcecgggtea

gacacggtgce

gaccgtgtce

gtcgecegece

ttctcctega

gcctaccteg

gegtggggcece

gtacggegeg

gcegtegacg

gagcggttce

gaggtcgcecc

cggetegegg

caggtcgegg

cgcgaccteg

ccggecggat

ggetgegegg

gggtcttect

tcgacgccac

tcgegegeceg

ccgacgcccece

ccgtegecege

ccgecgaget

tcgacgegcet

agcacctcga

ccgcaggceat

acgccectege

cgtgggacgg

gecggettege

ggageeggga

tgcgegegtt

ggctegecge

ccctgeccga

ccgtgcetegg

gcttegacte

cggcggcacce

cgtgctcgec

gcgcaggcetce

caccggcacc

gctegeecge

cggcgeegeg

ctgtgacgtc

gcegetggte

gaccccgceag

cgagctgacc

gatcggcgcec

cgagcaccgc

ctccggcatg

accgctcgac

aggtggggag

cgggtcecgtce

Cccccaccacc

cgacgaacgc

acacgccgac

gctgaccatc

gtcgacctge

gcgaccgacg

gtgcacgcac

gtcctgatca

gagggageeg

gcectgegeg

gccgaccgceg

ggggtcttce

agctactccg

cgcgacagcg

geceggtceagg

cgcgececegeg

gtcgcecgacg

Cccggagacgg

accaccctceg

cggccgatge

ggtggggaca

ctcggegtceg

ccgcegceacceg

ctggagctgce

ccgeegtggt

gcgaggacge

ccgececegegce

ccggceggceac

cgcacctgcet

ccgagctgga

aggcgctcege

acaccgeggg

gggtgetgeg

acctcgecege

gcaactacgc

gcetgeecge

ccgecgaggt

cggeggtege

cgatcgccga

cgetggtcege

ccggtaccgg

tgctcgacgt

tcgacgacga

gcaacgcegct
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cgacgcaccg

ggtegeegtg

cggggccaca

cggegggatce

gctegeegeg

ggagctegge

cgegetgcetce

cgtgctcgag

ggccaagacc

cttcgtgctg

cgccgcecaac

gttgteggtg

cgcegcececgce

getgetgegg

catggactgg

cgatctcccc

getgegggge

actgcgcacc

cecgegegtte

caacgccgcec

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500

25560

25620

25680

25740

25800
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accgggctgt

gggttectge

agcgccgeceg

gtccgeacce

ttcceegacg

cggggtgggt

cgcgaggcgce

gtcgageggg

ggcaccaacg

tacgccgceca

ctggaggggc

tgggcceggac

gtcatgtccg

gggcactgcea

atgctggtgce

atcggcggcet

ccgtcccage

gtcgacaccg

gcectgateg

cgectgeccege

tcggcgaget

tggacgaccc

ccgaggacct

accgcggetg

tcctggacgg

tcgccatgga

ccgggatcga

gccaggacta

ccggcaacac

ccgecegtceac

gggcactgac

gaccggactc

agcccttcete

tggagcgcect

cggcgatcaa

agcgggtcat

tcgaggegea

ccacctacgg

gacgctggtc

gctcggeacg

gatcgtcgtc

gtgggagctce

ggacctcgcec

cgtcgeggac

cccccagceag

cccggcegacg

cgcgacgetg

cgccagcegtce

catcgacacc

cgacggegegag

gttcgtcgag

cgacgacgcc

gtccgacgcec

cCaggacggc

ccgccaggceg

cggcaccggg

ccgcgaccgce

tacgaccggc

ctgcccgage

gtcgggatgg

gtggceegeg

gegeteggeg

ttcgacgcecc

cggetgetge

ctgcgeggcet

ctgcgeeggt

atgtccggcec

geetgetect

gcegacctgg

ttctccacce

gacggcaccg

cgccgcecacg

gcetcecaacg

ctggccgacg

accaccctceg

gacaccgacc

ccaccceegeg

agcgggeccce

cctgeeggtt

gcgatgacgg

acggggcctce

ggttcttcgg

tggagaccac

cggccaccgg

cggccgacga

ggctgtcecta

cgtcgetggt

tcctggecgg

agggcggcect

cctggtcecga

gccaccgegt

ggctcaccge

ccgggcetceac

gcgacccgat

gcecgetgea
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ggagatggcce

ggtccgeacg

cccegegeeges

catcaccggg

ggccacgcetg

catctcccecec

ctgggaggcce

cgtcttegte

cgtcteegge

caccctegge

cgeectgeac

tggggtcteg

cgccececggac

gggegtegge

gcacggegtg

ccccageggg

ccceggecgac

cgaggcccag

cctgggcacg

25860

25920

25980

26040

26100

26160

26220

26280

26340

26400

26460

26520

26580

26640

26700

26760

26820

26880

26940
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gtcaagtcca

ctgctcgega

cacgtcgact

accggcggcea

gtcatcgtcg

gtceegtggg

gteggegetg

accctgtteg

cgcggcaccg

cagcacgccg

gacgaggtcc

gccgagecceg

ctgttcgeecg

ctggtcgecg

ctcgacgacg

ggggecrgcega

ggcgtegega

ggggteggcg

gtcagccacg

atctcgggga

acatcggtca

tgcggcacge

ggagegecgg

ccegecegggce

agcaggcacc

tgctgtecge

ccggtgggea

gccaccgegce

caccccgceac

ggatgggceg

tcgeeeggtt

gctcagegge

tcgaggtgge

ggcattcggt

cctgegegcet

tggtcgeggt

tcgeegeggt

cgctcgecga

ccttccacte

tcaccttcge

cacccaggcc

cacgctgcecc

caccgtggcec

cggtgtcteg

gcceegcecececeg

ccgcacccecece

caccgccacc

cgtgctcectce

cceeggeegg

tgcgctccac

cgacaccctg

cgccgaccgg

gctgtaccgg

cggtgagatc

cgtcgeggec

cgaggccacc

caacgggccc

ccggetggeg

gcegetgatg

cgcaccgegg

geegeeggceg

cgcaccctge

ctgctcgacg

gegttegggg

gagaccgccg

gcggeectge

gacgtcgeceg

gcegegeeegg

acggcegttcec

gagcgccace

ctcgacgcac

ctcgacgaga

ctcctggagt

gcegcecgegce

cgggcectege

gaggacgagg

geetegetgg

gccgacggcce

gacgcgatgce

atcccactgg

tcgeeggggt

acgccggceac

aggccecggga

tcagcggcac

ccgecgaget

aggagcaggt

cgaccctgge

acgggatccg

tgttctecgg

ccgectacge

cgctgeggga

ccggcaccac

cctgggggceg

acgtggeegg

tgatgcaggc

tcacaccgct

tcetetecgg

gccggaccceg

tcgacgggtt

tctccacget
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gatcaagatg

gcegtecteg

ctggeceggag

caacgcccac

geecggegag

cgaccgegtg

cggtggeege

cgaggccgcce

gcagggcegee

cgaggccctce

cgegetgtte

ccagccegeg

caccccggac

cgtgctctec

gcteeeggee

gctcaccgac

ggacgccgac

geggetgegg

cgcegcecegeg

caccggtgcec

27000

27060

27120

27180

27240

27300

27360

27420

27480

27540

27600

27660

27720

27780

27840

27900

27960

28020

28080

28140
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ctcgeeggge

cggttcgeeg

ggceeggacg

gacggeecegg

ctgctcgagg

ctgcecegecec

cccgagcececg

tgggcggctg

gacacgctcg

tcecgeggeceg

gcggtcaccg

ctcgtgaccg

accgtggcecc

ctcgecegeceg

gcgetegeceg

gccgagggea

gcgcetggaga

gtcgeegeceg

gagatcgegg

cggagetggg

acggtgtccg

cggegetget

cagcggtggt

geetegeegt

gecgggeeggt

gcacgeegegg

tcgageggga

ccacgatggt

cgacctggeg

ggeggacgcet

cgctcgacge

tcggegtect

ggacgtcecgg

cggeegggat

ccacccececege

ccccgceageg

ccgecgcegac

tgcgcegecac

cgagccceggce

cgeectgceac

cgcececeggcece

cgtcgegcetce

cctgcacgtce

cgagctgecg

cggcggegcec

ggacctggag

ccetgegetg

ttaccgcgag

cgtgetggtg

cgagaccgtg

cgacgacgcc

gctgecegtcee

cgacgcaccc

ccceeggcecag

gttcggeggt

cgcactcgcec

cggcgectac

tactgggtgc

gaggeegges

cagcagaccc

cagecggcgceg

cacggcgcecg

acctacccgt

ggaccggceceg

agcctgtegg

tcegeetgge

acgtggaccc

tccgeeggtg

gtegteggeg

gaccggccceg

gggccecgcecce

ctgtggtgcg

gcegegetgt

ctcgcecgacce

gcgcetgetcea

gcecegecegcee

gtcacgtgcg

cgaccgtgtt

tggacacggt

accgcegacgce

gaccggactg

tccageggga

acccecggcecga

gctegetegg

gccgcecgceca

cggtcccgac

ccgacgcectg

acggctccac

tggaccgggt

gggegtegge

tcacccgegg

gggggatggg

tgceecgeggg

ccgagccegeg

tcgtgegggce
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ggaggeegtg

cgccgagatce

ggcaccggcce

cggcaccgceg

ggeggeegtg

acgctactgg

ctccgectte

tgtcgacggce

cggcgecegag

cceggeggcece

gaccgacgcce

cgacgagctc

ggtgtegetg

gctgetegee

cgeggtcegece

cecgggtegec

ccccgacgcece

Ccggggagage

gggeggtgcece

28200

28260

28320

28380

28440

28500

28560

28620

28680

28740

28800

28860

28920

28980

29040

29100

29160

29220

29280
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gagggcacgg

ggggcgetgg

ctcaccgcegce

gacctecggeg

gegetgeteg

ggcgacgceeg

ggccececgega

tggggggtgc

cgcagcctge

cttgccgacc

gacgcggcega

gccgacgtge

ttcgacgcege

Ccgcgagegccg

gacacgatcc

ggcgageege

gtggacctgce

ttcgaccacc

ggtgacggtg

gtcatcgtcg

ccgecegececeg

gcegcecegege

ccteggecege

tcgeggtcac

acggtgcccc

gcetegecga

ccgcacacga

gcggacggsgc

gCggecraces

gctcgacgge

tggccgeget

gctgggagac

tgcccgagge

ccgcgagegg

tgctcgacct

tcgaacccga

gcaaccagct

cgaaccccgce

ccgcecgagec

gcatggectg

ctggcgeecg

cgcgegeegg

ggegteggte

cgtgtccgac

cgacgcccceg

cgtcectggec

cctcgacgeg

ggtcgaggcece

tgtcceegeg

ggcccaccta

cggcecgcegcece

cttcgececg

ccgcaccgeg

gtacgggcag

cgtcgeegeg

cctgeecttce

caccgccgcec

cgegetggece

cgtcaccctce

ccggtacccg

cacggcaccg

ctggccgecg

gacaccgacg

gccgaccceceg

accgeggtceg

ccecgtcgagg

gtcgtectgt

gccgeggecg

acggcecgtceg

cggatgaacg

gtcgcecgacg

gcacaccacg

ctgtccggeg

tggctegeceg

acggcgacga

cgggacctcg

accggtgtcg

gcgcacctge

gcegegteceg

ggtggegteg

tgctggtcegt

acggcgccac

ccgtcaccge

ccgaccceggce

tccacgecgg

ccctegecac

tcggctcgat

cccacctcega

cctggggege

gcetgeecge

ggtcggtcge

acgcccegegce

cggcececgega

agcagcccga

cggtgctegg

gcttegacte

cgectgeecege

gcggegaget

ccaccgggga

cctecgeccga
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cggcggcacce

gcacctggtg

cgagctggcec

cgecgcetegeg

tgaggcgctc

ggcgctcacce

cgeeggggte

cgcagtcgcec

ctggaccgat

gatggacggce

cgagaccgtg

caccaccctg

gcggececgec

g8CgLagegg

tctgaccgac

gctcaccgeg

caccctggtc

gecteggeggg

cgacccgatc

ggacctgtgg

29340

29400

29460

29520

29580

29640

29700

29760

29820

29880

29940

30000

30060

30120

30180

30240

30300

30360

30420

30480
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cagctcatgg

ctggagaccc

cacgacgcca

atggacccgce

atcgacccgt

ggtgactacc

ctgtcgggcece

geetgetect

tgctcgatceg

ttcagcgcge

aacggcaccg

cgcegcecegeg

gcctcecaacg

ctggccaacg

accaccctceg

gaccggeegg

ggegteggeg

ctgtacgecgg

accgcegcecca

ccgacgacgt

tcgecggtga

ccgacttcga

agcagcggat

cgtcgetgeg

ggccegcececege

gegtegecta

cgtcgetggt

cgctggeegg

agggegegtt

gctggtecga

gccaccgegt

gcetceaccge

ccecggcetceac

gcgatcecgat

tgctgetcgg

gcgtcatcaa

agaacccgtc

ccgggtggcece

cgacgccgtce

cggcecececggce

cccgggacceg

cctgctggag

gggcagegee

Ccgaggcceges

caccttcggt

cgecgcetgceac

cggcegtcacc

gtcgeeggac

gggegtegge

ccacgeggtg

acccagcgga

cccggegegag

cgaggcccag

ctcgctgaag

gatggtgctc

ctcgcacgtg

Ccgagaccggg

ggggcegttcee

cgcagcgcca

ttcggegtcet

acctcgtggg

gagtacggeg

cagtggcaga

gtccagggcec

ctcgeggege

gtcatggcca

ggtcgetgee

atgctggtcg

ctgcgeggcet

ccggceccage

gtcgacgceceg

gcectgeteg

tcgaacatcg

gccatggage

gactggaccg

cgtcegegec

ccgacgaccg

cggcccaggg

cgccegcegega

aggcgcetgga

tgttcgtcgg

ccgeccagte

cgacggtctc

aggccctgeg

cceecggtegg

gegecttcete

tcgaacggcet

cggccatcaa

agcgcgtcat

tcgaggegcea

ccacctacgg

gccacaccca

acggcegtgcet

cgggcegacgce

gggccgeggt
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cggetgggac

cgggttcectg

ggcactggtg

gcgeactggg

cggceggctece

cgccagcectg

ggtggacacc

g8cgeggggag

gttcgtcgag

cgacgacgcg

ctccgacgcec

CcCaggacggc

ccgccaggceg

cggcaccggce

gcCaggaccgce

ggeegegteg

gcegegeteg

acagctgctc

gtcctectte

30540

30600

30660

30720

30780

30840

30900

30960

31020

31080

31140

31200

31260

31320

31380

31440

31500

31560

31620
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ggcgegageg

cggcgegeeg

accgaggccg

gacctgegge

Cgggcregeces

cacggcgaca

geectgttet

cacccggtgt

cggeegetge

acccagcecgg

gtccgeecgg

ggggtecteg

gcgceteecgg

ctgctcaccg

ggtgacgacg

agcaggctgce

ttccgeacgg

ctgaccggceg

gtceggggcea

accttccteg

gcCacgaacgc

acgacacccc

cgetgegtge

tgcgcegacct

tcaccgccac

ccgcaccgcea

Cccgggcrages

tcgccgacge

gcgacacgat

cgetgttege

acttcgtggce

acctcgacga

ccgggeecgce

acggcegtcege

acgcggtgac

aggtcagcca

tcgccgagga

ccgtegecege

ccgteeggtt

agctcggecc

gcacgccatc

cgacgacccc

ccaggccgac

ggcecegegcee

ctgccgegac

ggtcgegacc

cgcgceagegg

cgtcgacgeg

gtgggggacc

cgtcgaggtc

cgggcactcg

cgectgeegg

gatggtcgcc

gatcgeeggg

cgeectggeg

cgegttccac

gctcgactac

ggcgeacgag

cgccgacggt

ggacgeggtce

ctggagcagce

ggegeggteg

gagctggtcg

ctggccacga

gagctcctceg

caccgcectgg

ctcgggatgg

gtgctcegece

gacgccgacg

gcgcetgtace

atcggcgaga

ctggtcgecg

gtcgaggeeg

gtgaacgggce

gecggtecteg

tcggceecgga

cacgagccgce

ctctgctegg

gtccgtgceac

ctgtcggcac

cccegceacgce

cggtcectgcet

cccacctegg

gcegtgegac

cagggctcac

agcgceagegg

gcegegaget

ggctcgacgg

ccctegecga

ggctegtcega

tcagcgecge

cccegcegececeg

acgaggacga

ccggceteggt

CCggcgages

tggacccgat

gcatcecggt

cggagtactg

tcgecegececg

tcgtgecgeg
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cgacgtcgtc

gtceggecge

cgagcacccg

gttcgaccac

cgeegtegec

ccgcagcegcec

gtacgaacgg

tcacctcgac

gaccgggecg

gtectggggg

gcacgtcgcec

tctgatgcag

ggtgaccccg

ggtcctgtcee

acggcgcacc

gctcgecgag

ggtgtccaac

ggtgcgecac

cggcgtcage

cagcgcgceceg

31680

31740

31800

31860

31920

31980

32040

32100

32160

32220

32280

32340

32400

32460

32520

32580

32640

32700

32760

32820
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gacgcgctceg

gcgetegece

cacgacaccc

gacgtcatgc

gagatcgacg

cagctcgacg

agccgeeges

ctgaccggct

ccggagggca

gtcgtgaccg

cagctgcccg

ctcaccggceg

gacgeeggeg

accgaccgcec

ctggagtacc

gcegcecgeceg

cgcggegeeg

acggcgtgga

cacgtggcegce

cecgteeecege

ggctgcacac

gcegggtcega

ccggcecagga

ccgecttetg

tcgagggegce

cgcaggaggc

ccgcgaccgg

ccgecegtcega

tcgagaccgg

ccgggacccece

acgtccccga

tcgacgececc

cggcacggcce

cgcagcgctg

cgctcggege

cggtcctgge

ccccgaccgg

gacggctcge

cctgegecege

ccacggcgceg

cctgecgacce

gaccegggceg

ggaggeegtce

ggegetgteg

cecggetggec

gcggegeege

ccegtgggtg

ctccaccgac

ggtegeeggg

cggggtcggg

gcetgtggtge

gctgceaggec

gggtggectg

ggtactggcec

geggeggete

caccgtcctg

cgccgacggg

gaccgcgacg

ggcccecggt

tacccgttcc

gtcgegececg

gcgcaggagg

geggtgetge

cgctggegge

accccecgagg

accacggtgce

cgegeggtgg

gtcgtgtcge

ctcaccaccg

ctcacccgeg

gcgatetggg

gcegacctge

gggctcegacg

gtcceeggece

atcaccggceg

gcgcagcacce

aggaggcegac

gggaggegtt

agcgcgaccg

ccggeecges

acttctccge

cggccectgat

accggatcgt

gcacctgget

tcgacgggat

tcgeegecege

tgctcgeget

gcetgetceca

gecgeggtcete

geetggggeg

ccgaggaccc

acgaggacca

cgcegegegga

gcaccggtge

tggtgctgcet
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cctggtcegec

cttcgeegge

gttctggeceg

caccccecgac

actcgagaca

ggactggcegce

ctggaagegg

ggcegtgete

cggcaccgcece

actcaccgceg

gcgegacgag

ggeecteggg

caccgggacc

ggtcgeggeg

cgacccgegg

ggtcgecegte

ggacacgacg

ccteggeggg

cggtcgecege

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600

33660

33720

33780

33840

33900

33960
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ggcceceggacg

gtgaccgtgg

atcccggecg

atcctggacc

gcgetgetge

tcegegtect

ctcgacgcegce

ggtgtetggg

accgggatcg

gggaccgcege

ggcggcacce

ggcegggcceg

ctgcegeecg

gtcctegget

atcgactccc

ctgcceggeca

gacgagctgg

ctggccaccg

ctcgtcggec

agcgaggtcg

ctcceggtgt

cggectgtga

accggcecgcet

gccetceaccece

tcgacgagcet

cggeegtegg

tcgccgagea

gCggregaces

gtgcgatgga

ccaccgeggt

gcccecagecce

ggacccggcece

cgeggegget

atcccggcag

tgggggcggt

cgetggtcett

ccggagacga

tgccectgga

gcggegagega

acgcgatgtc

ggacggactg

cgccegcecgac

gaccggegtc

cgagcggtac

gacccgeggce

caaccccggt

gcgeegggcee

aatggcgggg

ccecggegetce

cgtcgcecgag

gctgetgege

Cggcgcegecg

ggacacggtc

cgacgacgtc

cgagctgege

cgaccacccg

caccggggcc

acggctgege

aaccgcagcc

cgtcgacgac

cgtgcggage

cggggegcrage

gtgcacgcecg

cgggaggtct

ctcgacctcg

caggccaact

cgcggegacg

gceggeteceg

gcggtegaga

gtcgagctcg

gagttccccg

gaggacgacc

gtggacctgg

ggggcecgaac

aaccagctcg

accccececgeceg

gacggegagg

gagctceggeg

gacgacgaca

ctggtgcggg

tggaggcact

tgtccgeggt

cgggegtget

tccggtccaa

acgcgttcegt

acgcecgeggce

ccgcecacctce

ccgacgacgc

ccatgctccg

accggttcge

gctacgecga

tcgecegegac

tgcggtcgeg

ggtcctteceg

gcgcecegceceac

ccgtegeecg

aggccgggat

tgctggagcec

ccgggaccegg

ccgegetcega
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cggtgcgggce

gectegeggeg

cgacgacggg

ggtcaccgceg

cctgttctec

caacgccgtg

gatctcctgg

ggcecegeege

cctgatcgeg

cggegegttce

gctegtegee

gctegtggea

tgccgegeag

tgacctcggg

cggeetggge

gtacctgctc

ccgggcagcea

getgetgegg

tceceggtgge

cggcecggcecce

34020

34080

34140

34200

34260

34320

34380

34440

34500

34560

34620

34680

34740

34800

34860

34920

34980

35040

35100

35160
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gacgacctgt

ccggtggcaa

gccggcagaa

gctgeeggtt

gcaccgacgt

ccggceggceac

tcgecgactt

cgcagcagcg

cggeeggget

cctacctggt

ccagcgccegt

tcgacaccge

acggcgagag

tggtcgagtt

agggcegeega

ccgacgccceg

aggacggcgce

gggcecgeget

gcaccggceac

agcgcgagtg

cgacgtcgtc

ccggatgetg

cceegegeesc

gatctcecggg

cgacgcccgce

cgaccceceggce

gcetgetgetg

gcgeggeage

ggtccgeteg

gtcegggegg

ctgctegtec

ctceetggec

cagccgcecag

cggcaccggce

ccgtecteggg

gtccaacggg

cgccaacgcc

accgctcgge

agggaacaga

accgcegctcec

cagtccgegg

gtcgactcge

ttcccecaccg

gacaccgaga

ttctteggta

accaccgcect

cgcaccggceg

ctcgacgacg

ctgtcctaca

tcgctggtceg

ctggeeggeg

ggtgggctgg

tggtccgagg

cacccggtge

ttcaccgcge

gagctgtceceg

gacccgatcg

cgatgaacga

gecgeegeggt

ccaccgaacc

ccgaggcegcet

accgtggctg

tcagcatgca

tctcaccgeg

gggaggcgat

cgttcatcgg

cgaccggcega

cccteggget

cgctgcacct

gcgtcaacgt

cccgegacgg

gecgecgggat

tcgeggtegt

Ccgaacgggcc

ccggcegacgt

aggcgceagag

gaagcacgcg

gaaggagacc

gatcgecgte

ctgggacatg

ggacctcgac

gggegggttce

cgaggccgtce

cgagcgcgcce

caccaacggg

cgtcggcacc

cgagggtccc

cgeegtggec

catgtcgacg

gcgcetgcaag

cctggtgctg

cecgegggtece

gtcccagceag

cgacgcecgtg

catcctcgec
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tccggeaccg

gaccggetge

gtcggeatgg

gtcgeegeceg

gcgcetgeacg

ctggacgggg

accatggacc

ggcatcgacg

caggactacg

gggatcgeeg

gcgcetcaccg

tcgctgegea

ccegggtege

geettegeceg

gagcggetgt

gcggtcaacc

cgtgtcatcc

gaggcgceacg

acctacgggce

35220

35280

35340

35400

35460

35520

35580

35640

35700

35760

35820

35880

35940

36000

36060

36120

36180

36240

36300
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gggaccgega

ccgegteegg

ccaggacact

agctgctcac

ccteettegg

ccgagcccgce

cccgceacccec

accacgcccce

aacaccggct

getggetgga

ggctegecge

acgagcggca

acctgcggga

agcccgcact

cceccggacct

tgttctcect

tgcceegegg

tcaccgacgg

aggaggacgc

ggetgegggt

gcggecegcete

tgtcgeeggg

gcacgtggac

gcaggcgcegce

ggtcagegge

cgccgagcecce

cgecgecectg

gaccgegcetg

cgeegtcegtce

gcacgggage

getgttetee

cceggtgttce

cgtcgtgtgg

gttcgeegte

cgtcgeegge

cgacgacgcc

cggcgcecatg

tgtcgegatc

caccctcgece

gtcgcacgeg

gecgetegget

gtcatgaaga

cgeecectega

ccgtggeegg

accCaacgccc

gcegcececgcee

cgcgaccagg

gacaccgggt

accggaccgg

gcgeegagceg

g88Cagggcg

gcegeegegt

ggcaccgacg

gaggtcgege

cactcgatcg

tgceggetgg

gtegeegtgg

gecggeggtga

gtcgecegece

ttccactcge

cggtcaagtc

tgatcatggc

cccacgtcga

ccgtggageg

acgtgatcgt

tccecgeagge

ccgeegeget

actccctege

acggacgggc

tcgeectegg

cccageggcet

tcgacgaggt

ccgeegeget

tgtaccggct

gcgagatcege

tcaccgegeg

aggcgaccga

acgggcecgtce

ggctcegecga

cgctgatgga

gaacatggga

gatgcagcac

ctggtccgeg

gcegceggegce

Cgagcagecg

getggeetgg

gctegeccac

caccacccgce

Cgggcegerecg

ccacgtcacc

cggcatgggce

cctcacgctg

cgacgagacc

cgtcgagtcec

cgccegceccac

cgectegetg

ggacgaggtc

gtcggtcegte

gcaggececgg

ccccatgetg
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cacacccagg

ggtgagetge

ggegeggteg

agcggtgtgt

cctgeceeegg

acggtctcgg

gtcgagegceg

gecegtgeagg

gecgetegeceg

ggacgcccecce

cgcgagcetgt

ctcggggacg

ggggegaccee

tggggegtga

gtggcgggcg

atgcaggcgce

accccgetge

gtgtceggeg

cgcaccagca

gcegagtteg

36360

36420

36480

36540

36600

36660

36720

36780

36840

36900

36960

37020

37080

37140

37200

37260

37320

37380

37440

37500
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cggeegtege

ccggggcacce

aggccegtgeg

tggagatcgg

cecgeegtege

gtgcgetgea

cccegcecegceac

tgcagcgctc

gcgecgecat

ccacccaccce

gcttectega

tcatgctcge

tcggegegge

accccgacgce

cggagttcga

tctacgaccg

cggtgtggeg

aggacgeges

tgttcgecte

cgagggceetg

cgccacggtg

gttcgecgac

cccggeeges

gctgceagege

cgtcgeegge

cgacctgcecc

gggcgacgeg

gtcegtggee

gtggctcgee

gctegecegte

cgecgeegcetce

cgaccccgac

cgactggacc

cgcecgceacce

ctacgccggce

ccgtggcegac

cgacttcggce

cgccgacggg

tcctacgeceg

gagctgtgceg

ggggteggtg

gtgctcaccg

accgaccgceg

accgcecegtceg

acctacgcect

geegggeteg

gggtcegacg

gaccacgtcg

cgcgececgeceg

gtgctgececg

ggcacccgceg

cggcacgcca

tggccgececg

aacgggctge

gaggtcctceg

ctgcaccccg

gacgaccgca

agccccggat

atcccgggta

ccctcaccga

cgetggecege

gtgaggagga

actgggaggc

tccagtacga

ggctggecce

agctgctgcet

tcggegggat

accaggccgg

ccaccggcegce

acgtcagcegt

ccggeegggt

ccggggecega

agtacggccc

ccgaggtcege

ccctgttega

geetgetgee

ccegetggte

ctgggtgcgce

cgceggcegcece

acggtccgeg

ggcgaccgte

cgtccacgcec

gecggtactgg

cgccgaccac

caccggcacg

ggtcttette

ctgcgaccgce

ggtccagatg

gtacgcccge

cgcgececeggce

gcecegtegac

ggtcttecge

gctgectecg

cgeegtectg

gttcgeetgg
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tccaccctga

cacgtccgtg

cggatgttcc

cccgaggcca

gcegegeteg

ggcaccggceg

CCgaagegcgg

ccgetgceteg

ctgtccctga

cccggceacceg

gtcgaggagce

cagatcgccg

cccegegeagg

gagcaggtcg

atcgacggcc

ggectgceagg

gcegeggacceg

cacagcacgg

aacggggtgt

37560

37620

37680

37740

37800

37860

37920

37980

38040

38100

38160

38220

38280

38340

38400

38460

38520

38580

38640
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ccctgcacge

ccgtccggat

ccectgegege

tccggatggg

tcctcgacgg

tgtccaccgt

tggtcgecegt

ccctgacccg

ggacccgect

acctcgccac

ggetgetggt

ccgeectgtt

ggeggetege

ggeteggetg

tcetegecece

tccgegacgt

aggccgeegg

gcgtcaccgg

tcaccaccgt

tcaccgecta

Cggcgececg

cagcgcggcec

cgceggeceeg

ctgggtgeeg

cgcgggagec

gcggacggtce

ccecgetgacce

cgaggtcctc

cgtcgtactc

cgcacccgtg

cgccgacctce

cgacgccgac

cacgctgctg

ccgcgccaag

cctgegeggg

cctcaacgceg

cgtcgtcacc

catgctgttc

gcccgacggce

ccacgccctg

accgcgetge

gacccgceagg

gacgegacgg

cagaccctca

ggcegatgteg

accggtctcg

gceceeegget

gecgetgetee

accecgceggeg

tggggectge

gacgacaccce

gagccgeagg

tcecggegeceg

ggcagcectcg

cacgaggtcc

ctcgggatgt

ggggtcggge

ggegggtteg

tgggactggg

gtcgacctgg

gggtgegegt

gcaacccggt

gccecggacceg

cccececggea

ccgeegeget

cggacctcca

ccgtcgacac

agcagtggct

ccgtcegecga

tgcgctecge

cggegteget

cgatcgtccg

cgctegtecc

acggcectcega

gegtcgggat

acccecggega

ccgaggtcac

gccecegceacgg

agaccgccgce

ccgacctgea

cacctccgeg

gatctcggtg

ccgggaccceg

cacccceggeg

gaccgccgag

cgacgccgac

cggcecececgece

cgccgacgac

cggctcecgga

gcagtcggag

cgecgeggtce

ggacggcegcec

gccgegecges

getggegeeg

ccgegecegeg

cgeggggetg

cacgctcgcec

cgtcaccgac

gtcggtccca

geceeggtgag
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gggceeegacg

gactcgctga

ggatcgetgt

acctgggegg

cccegecegeceg

ccgcececgacce

gccgcacaca

cggctegecec

tcgecegeteg

aaccccggcec

gcgcagetge

gtgcgggteg

accccectgge

cacccggacg

gggctgaact

ttcggetceceg

ccceggcegacce

gagcggetgce

ctggtgttcc

aaggtgctga

38700

38760

38820

38880

38940

39000

39060

39120

39180

39240

39300

39360

39420

39480

39540

39600

39660

39720

39780

39840
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tccacgecgg

ccgaggtgta

caccggacca

ggatcgacgt

tgggcgacgg

tgcccegacge

agcagatgct

tgcgcagcetg

acgtcggcaa

tcaccggegg

gegtggegea

tgcgggagga

accgcegacgce

tcgtgcacac

tcgacgecegt

accacgagct

gccagggcaa

cactggggct

ccggtggect

agcggeegec

cgcgacgecg

catcgcctcec

ggtcctcaac

tggccggttce

gatcacctac

ggtegegetg

ggacgtgcge

gctegtgete

caccggeges

cctgetgcetce

gctgaccgeg

gctggecgec

cgegggegte

gctggeececg

cgeegegtte

ctacgccgceg

gcecegcecace

gtccgaccac

gtcggeatgg

tcggagcecca

tcgcggacce

gcectgteceg

ctggagatgg

cggttctteg

gecegggetgt

cacgccgtceg

accgtcccege

ctcgecegecg

gceggcecgcece

gceggtgege

ctgctcgacg

ctcgacgacg

aaggtcgacg

gtcctetact

ggcaacacct

tcgttggect

gacgtcgcecc

ccgeggtgea

agcaggatgt

tggagttcge

gggagttcgt

gCaagaccga

acctcggegce

tcgccgacgg

aggcgtteecg

cgeccgcetcega

cgetggegeg

gcggegeecga

aggtcaccgt

gcgtcegacce

gcaccgtcac

ccgectggea

cctccaccege

tcectegacge

ggggcgectg

gggtcgggtce

gatcgcgcac

cctgegeggg

cgggaccttc

cgacgcctceg

catccgcgac

cgtcgacccg

cgegetgtec

gttcatgagc

cccgceagggc

ccacctcgtce

cgcecececggce

cgecgectge

ggcgcacceg

ctccctgacce

cctgcacgac

cggggtgatg

actcgcecgeg

ggagcagggc

cggeggeatg
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cacctcgggg

ctgggegteg

gcegegegacceg

atgggcectge

cccegeggacce

caccgcatcc

ccgetgeecg

tcegeecgee

accgtgctga

gccacccacg

gcgaccgcegce

gacgtcgeceg

ctcaccgecg

cccegecegeceg

ctcacccgeg

ggcggacceeg

caccgccacg

gcegggatga

ccgetgctga

39900

39960

40020

40080

40140

40200

40260

40320

40380

40440

40500

40560

40620

40680

40740

40800

40860

40920

40980
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gtgtggageg

tcecegetegg

tgcgeggect

ccgggetgge

agctggtcecg

cccgtcacga

ggetgggcag

cggageggct

gcgacggccce

gctgeeggtt

gcaccgacgce

gtggcggtga

tcgacgegga

ggatcctgcet

tgcgeggcag

tgatgcgctc

tgtcegggeg

cctgcetecte

gcgacatgge

tctceeggat

cgggcetcegece

cctgaccgge

ggtccegetcee

cgagcgcctce

tgccgaggcec

gttcecggegg

cgegtecggg

ggccgectac

cgtggtcgcec

cceeggeggce

gatcaccggce

gcecegecgac

gttctteggt

ggaggtcgeg

ccgtaccggg

cgccgacgac

gctegectac

gtegetggtg

actcgcecgge

gggegggctg

ctctacgacg

ggcgggaccee

ggcegegecegee

gcegggetcee

gcgaccegtge

atcgggttcg

ctgaccctge

ctgctcgagg

cgcgecgacg

gtgggctcce

ttcccaccgg

ctcaccggcec

atcgccccege

tgggaggceg

gtgttcatgg

atcgcgagcec

gtccteggee

tcectgeace

ggcgtcaccg

gcggecegacg

ccgegaccect

cgccgaccgce

gcegegeegg

ccgecgacgg

tcggectcegg

actcgctcac

ccgcgacgcet

agctcegeggg

ccgacgaccc

cggagcagct

accgcgagtg

agggegggtt

gtgaggcgcet

ccgagcgcegce

gggtgtecgg

acgcgaccac

tggagggccec

tcgeegegge

tgatgacgac

ggcgctgceaa

cgcegegegag

aggeggegtce

caccgcegggc

€Cgggececg

ctccggggac

cgcgatcgag

gatcttcgac

cgaggacacc

ggtegtggte

gtgggacctc

ggaccggceac

cctcgacgac

ggccatggac

cgggatcgac

tcaggactac

cggcectegece

cgegceteteg

cgcactgegg

ccccgcegaac

ggegttctee
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ccectegteg

cececgeegtge

gtcgeeeggg

ttcctegteg

ggegtegacg

ctgcgcaacc

tacccgaccc

ggcccegteg

gtcgggatcg

gtcgcgaacg

cecgeecgetgg

atcgcgggcet

ccccagcagce

ccgcacacgce

tccggeetgg

gtcagcgtcg

gtcgacaccg

tcgggegagt

ttcaccggct

gactccgeceg

41040

41100

41160

41220

41280

41340

41400

41460

41520

41580

41640

41700

41760

41820

41880

41940

42000

42060

42120

42180
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acggcacggg

gccgcecacgg

cctcgaacgg

tggccgacge

cceecgetggg

acccgcageg

€cggcgegecec

ggaccctgea

tggtcaccga

cgttcgggat

cggcacctcec

ccgecegececece

cccagctcega

ccctegecac

ggaccaccga

gacagggcege

ccgacgegtt

acgtcgtgtg

tgttcgecect

ctggtccgag

gcaccgggta

gctcaccget

cgggetggag

cgacccgatc

geegttgetg

cgcgggactg

cgtcaccgag

gcggacccceg

cagcggcacg

ggacgccgcece

ggaggtegtce

cecgectgege

cggacgggcce

ggccegcececege

ccagcgcectg

cgacgaggcc

gggcgaggac

cgaggtggcce

ggtgeggctg

ctcgeegtgg

cCgaacgggc

ccecggtgacg

gaggcccagg

ctggggtegg

atcaagatga

cegtectege

tggccggaga

aacgcccacg

accccggatg

geetggeegg

accgceegttce

ctgttcgagce

ggcgeegeeg

ggcatgggcece

gtcgeectge

ccggaagccc

ctgtaccggce

tgctcaccct

tcecgegggtce

ccgcccagea

tcgacgecegt

cegtgetege

tgaagtcgaa

tcatgtcgat

acgtggactg

ccggacacgce

tggtgctcga

ccgecegeccece

tgtccgececg

ccggectgac

accgcgecegt

ccacccecgegg

gggagctgca

tcgacgecga

tggaccgcac

tcgtcaccte

cgaacggctc

cgcggtgaac

gcgggtcatce

cgaggcgcac

cacctacggce

catcgggcac

ggcgeacgsgg

gtccgacgge

cecgeegegtce

acagccgcecce

ggacgccgcece

gaccgaggcce

cccgaccgcece

gctgetegee

caccgegttce

cgeeeggtte

getgggegge

ccggcacacc

ctgggggatc
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tcegeegege

caggacggtg

cgccaggcegce

ggcaccggca

Cgggageeges

acccagtccg

gagctgecge

accgtcgcecc

ggggtgtcgt

gccacgcagce

ggeecggatg

gcectegacg

gtcgegegea

gggceeeggceg

ctgttcteeg

ccggtgtteg

acgctgcegeg

cagccggcegce

cggceeggtce

42240

42300

42360

42420

42480

42540

42600

42660

42720

42780

42840

42900

42960

43020

43080

43140

43200

43260

43320
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ggetcgeggg

tcgccgacge

gecggegegat

gegtegegat

aggtcgacgce

tcagccacgce

tccgggacct

gatcgccgcea

gcttegecga

gtccggacgg

ccgeegtegt

cgctcgeecg

ccgetgeegg

cgeggetcege

tcgageggga

gcgeegtget

accggctecg

gcegecacct

tggacgccect

cecggectege

ccactcgatc

gtgccgectg

gaccgecegte

cgeggeggtg

cgtcgecgec

cttccactcg

cggctacgag

cgacctggcec

cggeetggeg

cgtgctgtcec

cacccceggcece

cctgcacgtg

cceeggegece

cgcggegeeeg

ggacctcgge

gcecgeactce

ttaccgcgag

cgtgctegte

cggaccggac

cgeggtgcetce

ggtgagatcg

gtcgecegece

gaggeeggceg

aacgggcccg

gagctggeeg

ccgctgatgg

ctgcecgega

accceccggagce

accctgaccg

gcgceceggcecce

ctgcgegecg

geeggggteg

gacctgcecca

gccaccggcea

ctgctggecg

geggeetgge

tcetggegee

cecggeegteg

accgtccggg

accgggcacg

ccgecgegea

gcgeecegect

aggacgaggt

cggeegtegt

cccegeggceag

acccggtcect

tceceggtegt

actgggtgcg

€gggcgeeec

gecgeegtget

ggcacggega

acgtcgactg

cctacgcectt

ccggcgagga

cccacctcega

gcagccgceceg

cgctgacgcet

cggccegegegga

tcgacctcga

ccgacgceegg

cgtecgeeggg

gatggacgca

gacccegcetg

cgtgtecggg

gcgcaccacce

cgacgagttc

gtcgetgcete

ccacgtcecgg

caccgegttc

cceegeggte

accggcecgeg

g8Cgegcrcges

CCagcacgaa

caccgagttc

cgtcgacggce

gcgcagcgac

gcccacggcece

ccectgggte

cggcaccggce

gctcaccggg
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gtgttctccee

ctgceegegg

ctcaccgacg

gcggeegeeg

gegetgeggg

cgtgcegteg

gCcgeeaces

gagacggtcc

ctggagatcg

ggcgacgacg

ctgctcaccg

ctcggeggeg

cggttctgge

tgggcggceg

gagcggcteg

gcatcgcetceg

gtggaaccgg

ggcgaggteg

accgaccggg

atcgtgtccc

43380

43440

43500

43560

43620

43680

43740

43800

43860

43920

43980

44040

44100

44160

44220

44280

44340

44400

44460

44520
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tgctggecect

acgcggtgcec

cggcegetege

caccggeges

tcgeegeget

acgccgcecac

tgcgcegecac

gcccecgacac

gcaccggtge

tggtgctgct

tggaggcctc

tgcaggcggc

ccggegtect

tccacgccaa

acgcgttcegt

acgecggcecgce

cggccaccgce

gcaccggceac

gcgeggtcege

cgacgagacc

cggtgtggac

cgacaccggce

cgacggcccce

cgagctgcecc

cctgcgcagg

cggtgcccac

cgcggacacc

getgggegge

gggccgacgt

cggcgeegeg

getggeegeg

cgacgacggc

ggtcacccce

cctgttctec

gaacgccgcece

tgtggectgg

cgtcceggac

cgagccggcece

ccgtgcgggt

geggtgeceg

gtcaccaccc

gccgceccececeg

cgeeggtggg

ctgceegegg

ggceegeegga

ccecgectgga

cacgtcgcegce

ggtccggacg

gtcacggtgce

atcccggecg

gtcctcaccg

gcgcetectge

tcggtggceg

ctcgacgcegce

ggegegtggg

gggcagetgg

ccgaccctgg

ccgecececgea

cecgggetege

gcgtgeacge

tgcaggccgce

gtggtetggt

tgctggeggg

tgaccccgge

cceegteegg

ggeggetgge

cgecgggegt

tcgectgega

atcggccgcet

gcctgaccac

tcgacgaact

gcagcegtcgg

tcgecggegeg

cgggtgeegg

accccgacct

tggtcgecga

ggacgccgca

cgcgaccgceg

cgtgacccege

ggtctggggg

cgacctgcecc

Cgaggaggac

gccgaccege

cacggtgctg

cgccgacggce

ggacgecttg

cgcggcecgac

gaccggegte

cgaccgtctc

gacccgcegac

caacccceggce

cecgggttgece

catggccgcec

cgeegtgegg

cctcacccac
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tceggtgcgg

gcactcgeceg

ggegeegtgg

ctcggacggg

gcegageteg

caagtcgcegce

cccgeggacg

atcaccgggg

gcggagcacc

cgtgccgaac

cgcgcacagce

gtgcacgcecg

geeggggtgt

ctcgacctcg

caggccggcet

gacggccgac

gcgcacaccg

gcgetggtee

cecgegectge

44580

44640

44700

44760

44820

44880

44940

45000

45060

45120

45180

45240

45300

45360

45420

45480

45540

45600

45660
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tggaggcgcet

acatcgcccg

gtgccegget

gcgacaccgce

cgttcggega

ccgcgaccgg

tggccgcaca

ccgtcgagcea

ggttceecgg

acggcatcac

ggcagggcceg

ccgecttett

tgctggagac

gcagccgceac

gcteceecgga

gceggetcege

cgtegteget

cecgegetege

g8Cagegecegs

ccggetggte

gcteteggtg

ggcecegegeag

ggceegeggee

cgeeggggta

cctgggcttce

gctgteectg

cctggtcacc

caccgeggtce

cggcgtcage

cggctteecc

cagcgccacc

cgacatctcg

cacctgggag

cggegtgttce

cgacgtcgag

ctacgcgttc

ggtegeggtg

cggtggegte

cctegeececc

cgagggcegtc

cgcceccagece

gagacccgcece

ggaccggagg

ctgggacaca

gactcgctca

cccgcegagec

gagctcaccg

gacggegacg

acgcccgagg

accgaccgceg

Cgggageecyg

cccegcegagg

gcegttegaac

gtcggcacca

ggccacgceceg

ggactggagg

cactgggegg

accgtcatgt

gacgggeggt

ggegtgetgg

cactgctcegce

gccgcecgega

agcgeegeec

ccggcececgcea

ccgeggtgga

tggtcttcga

gtgacaccgg

acccggtcegt

agttctggca

gctgggacct

gcttectgea

ccgtcgcecat

gcaccgggac

acgggcagga

gcaccggect

ggeecgeggt

cccaggcegcet

cgacctccac

gcaaggcegtt

tgctggageg

cgacctgcecc

cgacgtcgcec

cgtcctgetce

ggcgatccge

gctcagcaac

ccacccecacce

cggcgeggac

cgtcgtcegec

gctgetegee

cgacgtcctc

cgacgccgcec

ggacccgceag

cgacccggcece

ctacgcgaac

cgccecgcegage

caccgtcgac

gCgcegrgees

cagcttcgec

ctccgatgac

gcagtcgacc
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gcggeacgseg

ggegggttgg

gacctggtge

cccgggaaac

gecgetgececeg

cceegggtge

ggcgeeggec

acggcectgec

gacggegeceg

geceggtgacg

gggttcgacc

cagcggctge

cggetgegeg

ctgctgetge

gtcatctccg

accgcegtgcet

gagtgcgacg

gggttcacce

gccgacggca

gcectegecee

45720

45780

45840

45900

45960

46020

46080

46140

46200

46260

46320

46380

46440

46500

46560

46620

46680

46740

46800

46860
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gcggegeacga

acggcctcac

ccggeggget

tcggcegacce

cgectgcetgcet

ccggactgat

tcaccgaccc

aggtgecegtg

gcggcaccaa

caccggcgcec

cccagctcega

tcggacacgce

acgccgacgg

tgttcteecgg

cggtgttcge

tgctgtgggg

tcgcggtcga

tcgeegggea

acgaggcctg

catcctcgec

cgcgceccaac

gaccceceggcece

gatcgaggcc

cggeteggtg

caagatgatc

gtcgageegg

gccggagacg

cgcccacgtce

cgtggtcacc

cecggetecege

gctggecegte

cgtcaccgag

gcagggtgcece

cgacgcgetg

cgaggacccce

ggtegegetg

ctcggtceggt

cacgctcgtc

gtcgtecgeg

gggceegtcece

gacgtcgacg

caggcgctge

aagtccaaca

ctcgegetge

gtcgactgga

ggcegtgece

gtgctggage

ccgtgggtgg

gccgcegacceg

ggcceggtcege

gtcgeecgeg

cagcgcectceg

gacacgacgc

accgcegcteg

ttccggetge

gaggtcgeeg

accgcecaggg

gcteggeggt

agcagcgggt

ccgtcgagge

tcgecgecta

tcggcecacac

agcacggcac

cecgeeggtge

gccgegeecgg

aggcccecgcea

tctcegeecg

gecggtecegga

tgttcgagca

gCcgagegcgee

gcatgggeeg

tggcccacct

acgacaccgg

tggagtcgtg

ccgegcacgt

ccecgtctgat

caactccgac

catccgtcag

gcacggcacce

cggcegggac

ccaggccgceg

gctgeegege

ggtcgagetg

ggtctegteg

gectgeeggag

gtcggeggece

cctcaccacc

ccgtgeegtg

cgaacggtcc

cgecgcetgceac

ggacccgacg

tgtcacccag

gggcegtgacce

ggeeggggtg

ggeggegetg
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ggcgectcega

gegetegect

ggcaccgtge

cgggagcacc

gcegegegeceg

acgctccacg

gtcaccgagc

ttcgggatca

cccacgeggg

gcgcetegacg

gcegeegagg

ctgctcgeeg

accgegttcece

gccecegcecace

gtgcgegeeg

ccecgegetgt

tcggacgeceg

ttcaccctceg

ccggteggeg

46920

46980

47040

47100

47160

47220

47280

47340

47400

47460

47520

47580

47640

47700

47760

47820

47880

47940

48000

ZIHS3d 10-2010-0089370



gcgegatggt

tggcegtcege

tctcegeegt

gccacgectt

ccggtctgaa

ccaccaccga

tcgccgacge

cggacgeggt

cggcectgeg

acgtcgeegg

tggcgetcece

ccceecgecga

cgaccaccgt

tggacccggce

tcegegeggg

tgggcagegg

gcegeacgcet

acgccegegegg

ccccgceaggg

geggggggtg

cgccgtcgag

cgcggtgaac

cgcggacgeg

ccactcgecg

ccecgtcegag

gctgtgegac

ggtgcggaca

gctgtecgeg

cggccecggac

gaccggggtg

gacctaccce

cgcggecegec

cgecgggtec

cgcceggcegac

cgacgaggcc

gacggcegceag

ggccegtgeac

cacgctgtcc

Ccgccgagecg

gcggcacgac

gcggaccceceg

ggcceegteceg

ctcgeegecc

ctgatggagc

ccgeggatcec

ccgcagcact

ctgaccggga

ccgaccegeg

accgaggagc

gactggacgg

ttccageggg

ctcggectge

ggcgagatcc

ctgcecegege

ggcegtgacga

ctgctgcagg

gceegcegeceg

gcggeegeeg

ctgaccgggce

ggtgacctgce

gcgacgtcac

cggtggtcect

geggetgeeg

cgatgctcga

cegtggtcetce

gggtgegggg

gcgggatcac

cgtgcgtcga

gcgegetget

cggtcectege

agcggttctg

gcgeegacgg

tgctgaccgg

tgccegegge

ccgtcgagga

tcecgegtcegg

ccgacgaccc

cgecggtgec

tgcccegacac

tcgccegaget

accactgctg

ctccgggecc

cacgegegeceg

cgggttcegt

gacggtgacc

cgtgcgcegac

cgegttectce

ggacaccgcg

caccgcegcetg

cgggaccgeg

gcecacggte

acacccgctg

ccgtctcacg

ggtgctcgee

gctgacgatc

ggaaccggac

ggacggcececeg

cgagccggag

cgtcggaccg

cgagctcacc
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accggegeceg

acggacgagg

ctgcgggtca

gacgtcgtcg

ggcgeegcegg

accgtgcgcet

gagatcggcc

gtggtcgtce

ggcaggetgce

gccgegecges

gccgcecacgg

ctcggegecg

cccacccteg

gagctcgeceg

accgceccccece

gacgacggcc

tggacccggce

ccegtgtgge

gtgegggtcece

gagcagcccg

48060

48120

48180

48240

48300

48360

48420

48480

48540

48600

48660

48720

48780

48840

48900

48960

49020

49080

49140

49200
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ccggttacac

acgtcgccga

tgegggtceg

agggcgcacce

gceeggcecege

tggaccgggc

cecgeectgge

tcgactccgg

ccgggegegcec

tggggggcgc

tgcagcgctg

gtgcggtcge

ggctcegtacg

cggccgaccece

ccggggagac

ccacccecegga

ccggceggceac

tgcggcacct

gtgccgaget

cctgcaccecg

cctcaccgeg

cctcaccgac

ggtcctgace

gtccaccgac

gggcacggcec

cgegteegge

cgacccgetg

gatcaccggg

ggacctccce

gtccggtgac

caccggaccg

ctccgeccag

cggegeeggt

ccaggccgcece

cgcacccgcea

cggaggeetg

gctgetegee

cgeccegegcetce

gcgetgeteg

ctgeggggcece

cgcggegacg

gceggtgage

gecggtectge

gggtggggga

ccgacccecegce

cceeeggteg

gcgecgatca

ggcceggacce

tccegeacgg

gccgaggacg

tcggaggtce

cccgacgceceg

gtgcgeggeg

ccggcegecgs

ggcgeectge

ggeegteggg

ggagccgagg

acgtcgccegt

tcaccctgcea

gcacccegggc

tgaccctgge

tcaccctcga

tccteggtga

cggtccgege

tcetegegee

ccgggegegcec

gcgccacceac

cgggctceecg

tccacgacct

cgggcagceat

cactggcggce

gcgecectceac

cgtgggcccc

tcgeeeggea

gccceggacge

tcaccctcge

ccggttcegge

cgccteggac

actcgccgcea

cgagcccacce

ctggaccgcec

cgcgcececgece

cggcteggte

gatcaccggg

g88agecgeg

cggtgeegtg

gctegtegte

cggcegcecgcece

gctgetgete

actgcccgge

cgtcgeeegg

ggacggcacce

cctggtcacc

gceegeegeg

ggcctgegac
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gccgcecacceg

gccaccegtge

tgggacgcgce

gcegeggacg

gcgeeegegg

gagctcggeg

ggcgegetcee

gcgecgatca

acaccggaca

ctggagctgce

gtcacccggg

ccggtgtggg

gacctcgacc

ctggeegegg

ctgacccggg

gtcctggtca

acacgcggtg

gcgcagetge

gtcgecgacce

49260

49320

49380

49440

49500

49560

49620

49680

49740

49800

49860

49920

49980

50040

50100

50160

50220

50280

50340
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cggeggeggt

tgcacaccgc

accgggtact

tgccgetgge

agggcaacta

acggcectgece

gcaccctcega

ccgcgeageg

ccgeeeggtt

ccetggtgeg

gcaggctcge

ccgagaccgc

tcagcecggcet

ccaccgggtc

ccecgcecacct

ccgagctgga

geggggtege

gcgcecgacce

aggtcctcege

cCacgaacga

cgcggagetg

aggggtactc

gcggecgaag

cgegttegte

cgcggcecgece

cgggctcteg

cgccgcecgaa

cctegeectg

cgceegeeges

cagcatgcgce

cgggatggag

ggeggtgete

cgggttcgac

caggctcecg

Ccgacgaggag

ccggetggag

ccgeeggetg

cgacggccgce

cttcatcgac

gagaggcegga

gteggegeeg

gacgacgcca

gccgacgegg

ctgtactcct

aacaccctge

ctggectggg

Ccgggagegec

ttcgacaccg

geegggaceg

cggaccgegg

cceggegecece

gggcacaccg

tcgctcaccg

gcaacgctgg

gtgctegget

gcegegetgt

cgeccgactge

accgceegtceg

aacgaactcg

caggaccatg

tgccggecge

ccgteggcetce

cgtggcacct

cggtegeegg

tcgacgegcet

ggeegtggte

acgaacggtc

ccectggeecg

ccgtcgacga

ccgccaccga

ggcacgccga

gtgccgagge

gtctggaget

tgttcgacca

cggcggaccg

cccecgacgg

tggagcagtg

acgaacgcct

gceggtegte

cccgacgaac

ccacccgetg

gctggacgec

gcacgaggcc

gatcaccggce

cgccgegeat

ggccgacgcece

cgggatgecg

gggcgaccgg

cgtceeggec

g88CgCgggc

getgetggeg

ggtccecgee

gcggatgegg

ccccaccceceg

gggggegtcece

tgccgacgec

ggacggggcee

cgaatcggcg

ggegegetga

agaagctcgt
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accgeggtgg

gceeggatgg

acccgggacce

ggcececggcece

cgcgeggceac

ggcatgaccg

ccgetgcage

ttcgeegteg

gtgctecgeg

ggtctgetcee

ctcgtccgeg

gaccggcact

ctggeggeeg

gcegaggtgg

tceceegetgg

gagacccgta

cgcaccgacg

agcaccgagc

ccceggaccece

cgactacctg

50400

50460

50520

50580

50640

50700

50760

50820

50880

50940

51000

51060

51120

51180

51240

51300

51360

51420

51480

51540
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aagtgggtca

cggcacgagc

cCggaagacc

gaccgeggcet

cggggegggt

cgcgaggcgce

ttcgaacggt

ggcaccaacg

tacgccggcea

ctgcagggcc

ctcgecegecec

gtgatgacca

ggacgctgcea

ctgctcgtgg

ctccgegget

ccggceccage

gtcgacgceceg

gcectgeteg

gtgaagtcca

cggccegatct

cggtcgcgat

tgtgggaget

gggacctcga

tcectgeecgg

tcgcgatgga

ccgggatcga

gccaggacta

acggcectcege

ccgecegtceac

aggccegtgeg

ccccggcgaa

aggccttcege

tcgagaagct

ccgeggtgaa

agcgggtgat

tcgaggegcea

ccacctacgg

acctcggcca

gcacgacacc

cgtcgggatg

gctcaccgcee

cgecgetggec

cgccgcecgag

cccgcagceag

cccegegees

cacccacctce

cgccagegtg

cctggacacg

cagcggcgag

cttctccggg

cgacggcgcc

cgccgacgcece

ctccgacgge

ccgccaggceg

cggcaccggce

cgccgaccegt

cacccaggcc

cggcgacgac

gceetgeeggt

ggccegegacg

ggegacggtce

ttcgacccceg

cggetgetge

ctgcgeggcea

gtcctegect

ctgtccggece

gegtgetegt

tgeggtcetgg

ttcagcctgce

gacggcaccg

cgcgcegceacg

gcgtcegaacg

ctggccagceg

accgcegcteg

gaccccgace

geegeeggtg

tggccgaggce

tcceeggegg

gcatcggcecc

ccgeggcegag

cgttcttcga

tggagaccgc

gccgceaccegg

ccgcecgacga

gggtgtegtt

cggegetggt

cgctcgeegg

acggcggcect

gctggtecga

ggcacccggt

ggctcagege

gegggetgte

gcgacccgat

ggccgetget

ccgeeggggt
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ggaggcagcec

ggtgcgctcee

gttccecgac

cgccacccag

catctcceeg

gtgggaggcg

ggtcttegte

catgggcggce

cgeecteggg

ggggatgcac

tggcgtgacc

cgccececggac

ggggatcgge

gctegeegtg

cCcCgaacggg

ccceggcecgac

cgaggcccag

gcteggeteg

gatccggacc

51600

51660

51720

51780

51840

51900

51960

52020

52080

52140

52200

52260

52320

52380

52440

52500

52560

52620

52680
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gtgctggege

cacgtcgact

accgggegtg

gtegtgetgg

gggceeegcegg

ctggacgccc

ggccaggege

ggcgacgggc

geegtectgt

cggttegegg

ggtgcgtcge

ttcacccagc

ggggtgcegece

gcegggatcec

gcegacctge

ccgetgetgg

tcgggegacg

atccgcaccc

gagttcgece

aacctgaccg

tgcagcatcg

ggtccgeggg

cgeggegtge

aacaggctcc

tgcgceecgea

agctggaacg

tggccaccac

tcaccgaggc

tctccgggea

tgttcgegge

tgcgcgaggt

ccgegttgtt

ccggcecacgt

tgtccctcega

€ccgcgegecgs

gcgacgacgt

ccgacgcecegt

tgtccgtcag

gggtcgtcga

gcgaggtgtce

gacgctgecc

ggeggtecgg

aggggtgteg

caccgacccecg

ggcegtegec

ggtcegegec

ccgcaccceceg

cgccecgcegac

gggctegeag

ggcgttcgac

cgtetgggge

cgcgaccgag

cgggggceceac

cgacgcctge

ggcegatggtce

cgcgatcgec

cgecgecegtce

ccacgccttce

cggcctcacce

cggcgagcetce

cgcaccctge

ctgctcaccg

tcgttcggga

gcggagcccea

tggcceggtcet

ctcgeggegg

ttcgcgcacc

gtcgtcccca

cggeteggeg

gagaccgtcg

agcgaccggg

gtcgegetcee

tcggteggeg

accctcegteg

gecgetgeagg

gcegtcaacg

gecggeeeggt

cactcgccegce

ttcgcegage

accgacccceg

acgtcgacgce

ggcagaccgce

tcagcggcac

cggggtccac

cggcegegcetce

cgececegtecec

gecgegetget

ccggtgaccg

caggctgcga

ccectgcetcega

ccgegetcega

accggctcegt

agatcaccgc

ccgececegegce

cccgcegagga

gtccegacge

tcgaggaccg

tgatcgaccc

cacggatccc

gctactgggt
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gcegtegage

gtggceggac

caacgcccac

ggtccccacc

cgccacggca

ggccgacgte

cgtccacacc

cggegggetce

gctgceacgec

cgeeeggcetce

cgacacccgg

cgagtcctgg

cgcacacgtc

ccggctcatg

cgaggtcgcec

ggtegtggte

g8gceggcge

gatgctcgcee

cgtegtcteg

gcggcacgcce

52740

52800

52860

52920

52980

53040

53100

53160

53220

53280

53340

53400

53460

53520

53580

53640

53700

53760

53820

53880
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cgcggegeeg

ttcctegage

gcegtegeceg

gceggtgege

accacccecgg

tggccgacge

cacccgctge

cggctctecec

gtgcceggeg

cacatcgccg

caggtcggeg

tcctecgacg

cgggteggea

cgggacaccg

ctgcccaccg

ctggccaccg

ccggcegegcea

ctcaccggga

gtgctcaccg

tcegettegg

tcggceecgga

tceecegeact

tgtggacccg

gcgcecegcecece

tgcgtgecge

tcggegecge

ccecgtaccca

cggtgttcge

agctcgacct

tcggegecece

acgctccgtg

cgaccgaccc

ggccggacca

gtgccgecge

catccgegcet

tcgagggect

ccggceaccgg

ccgacgecegt

cgacggggtc

cgeegtgetg

gcggegegsge

cgggaccgac

ggtcacgctg

caccggcgat

cgtcegtectce

gcegtggetce

cgagctcgeg

cctecgegeeg

cggtgaccgce

gaccctgeac

gggggagtgg

ggtgtgggtg

cgacggctac

cgacggtggce

gaccctgceac

cacgttcggce

gcCacaccggc

geggeectgg

tcecgegetgg

gCggeeggage

gtcgactggg

cccacctacg

gcegeeggge

gccgacgceceg

gggceceggaac

atccgcegecg

ctggcegtceg

ggccegeegeg

gceegegeceg

ccaccceegeg

Ccgggacgeges

ggcctgeace

ccgaccgceca

gccaceggtg

ctcgtcgceca

acgggcgaca

ccggeetggg

tcgccgagaa

aggccaccct

cggeegtege

ccttcgaccg

tcggectgac

accgcaccgt

ggaccgacgg

gcgaccaggt

gtcgegacgg

acctcaccgt

tcectegegea

acgcccegegce

aggtcctcege

cggegetget

ccgceggaccece

ccaccacgct

ccgaccccac

cgcaggcacc
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cgtgcggacc

cgceececggce

gctegtegeg

Ccgaggggacc

cgagcggtac

cgcggeeges

cctcaccgga

ccgegtcegac

cggtgcccecc

cgeegtectg

gcacgccecegg

cgaggccgac

ggtgceggece

cgaggtcacc

gggcgecegeg

€ggggcegeec

gegegtgegg

cggggceaccg

cgccegcegacce

53940

54000

54060

54120

54180

54240

54300

54360

54420

54480

54540

54600

54660

54720

54780

54840

54900

54960

55020
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g88Cagggcg

ggtacccgcet

gccgacgaga

ctcgecececg

gtgcacaccc

ctcgccgacg

gtcaccgacc

ccgggecegga

cacctgctge

cgectggecec

gcggactggg

ctgctegecc

cgcggeeegg

gcegtegeceg

tcegteecgg

ggcctgaccg

geggegtgge

tcgtcggtgt

ggactcgacg

tggggececgt

ggetgttegg

gggcegtcegt

ccgtcagcege

acgtcttcect

tcaccacccg

cgecgectggt

cggcggecegce

tccggetggt

tgctcgacga

ggetgeegga

accccgacgg

ggcacctegt

acgcccececgg

tcaccgegtg

ccgggcaccce

gctegetcac

acctgcacgce

cggggatcect

geetegeegg

g88gccgcgg

cctgcactgg

cggcgacgac

ctacgccgag

catccccegtce

ggtgctggge

cgtcgtcacc

cgeegtetgg

cgacctcgac

gcagcagctg

gatcgcgeceg

caccgtcctg

cacgaccggce

tgccgecgag

cgacgccgeg

gctgaccgeg

cccggagegce

cgcgacccgce

cggcagcgcce

gtaccgggcec

gagcggcatg

acaccggtcg

gagctcgacc

tceectgggeg

gtcggegacc

ctgctgcagg

CgggeLeces

ggtetggtge

gacacgttcc

ctggtccgeg

gacaccgtgce

gtcaccggceg

cgcacccgga

ctgtgcgagg

gaccccgacg

gtcgtgcaca

ctcgeegggg

gagctgecge

gggcaggceea

gggcteggcece

accgagcagg

agctcggtga

tcggctacge

gegeegtegg

ccgacggegg

agtggctcge

tcgeegecga

gtgccgegea

gcteggeegg

agcacgaggt

cggacaccgc

gcaccggcegg

acctgctgcet

agctgaccga

cecgtegecege

ccgeeggegt

tgctgegece

tggceggttt

actacgccgce

tgccegeggt

tcaccgacgc
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ccgegecegeg

gatgcaccgc

cgacaccggt

tgcggecgee

cgagccgcegce

cggcgagacc

gaccgagaac

ggtcctgeceg

ccgegcecegece

gegtacggeg

gecteggegeg

ggccagcecege

gcteggegee

getggtegge

cctcgacgac

caagctcgac

cgtcctgtac

cgccaacgcc

gtegetggge

cgacctcgac

55080

55140

55200

55260

55320

55380

55440

55500

55560

55620

55680

55740

55800

55860

55920

55980

56040

56100

56160

56220
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cggatggccc

gcegeacteg

gcegtgeage

gcegeegteg

gccgegecges

cacgaggacg

ctcgtcgegg

tcgatcgtct

gagcaggccce

ggcgaggaga

gcgatgegga

ctggaggagce

ttcgtcageg

ttccgeggea

ctgcctgeca

gacggcgagce

gcaggggtgce

gcetegatcee

ctggccgaca

geggeggecet

cccegececgga

aggcgctgec

cecggcetectce

aggcactgct

cggeggeggt

tcgggetgeg

tcgacagcac

cggccecececgg

ccectegtegg

tgctcaaggce

tgtccgagcec

cceecggcegce

gceggeacgt

ccagcgaggc

cgttcgtgat

tggaggagac

ggtgggacge

tcgactcgee

gcecgececte

accggtcgtc

cgegetgtgg

gceggtcacg

cgtcgagcetce

cgacccggag

caaccagctc

caccceggtg

cgectegecece

cctgttccac

cgcggcgaac

ggtcacgctc

caccggeges

gtccgegetg

cgcggeeegg

ggtegggeac

ctggggggtyg

ggccgagggc

gtcggtcacc

gacgccgceceg

gtcccegacce

cgcgacctgg

gtgcgegaac

gtcaccggcet

cgeggcettece

ggcegaggtcece

aagctcgcecc

gcegtegteg

gcegecegtee

acccgaccga

gccgagggec

gtgcaccagt

ccgctgatgg

atcgtcgecg

tccaccggeg

cggccecgagg

aacgacctgg

ctcaacagcg

acggcectcege

ggatcaacgt

tgcceegeac

ggctgcaccg

acacggccgg

tcgagetggg

tcgggetgeg

gceggetgea

ccgggegecce

gcggeggceaa

tgttcgagtc

ccgecegececece

acgcccgceat

gcttegeace

agagcgtgct

ggtegetgge

cggtggtgct

accgcacgac

cgcggatgtc
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cctgttcgac

cgeeggtcetce

ccgecegceacce

cctcgacgec

actgctcggg

cttcgactcg

getggeeggg

cgagctcgtce

cgcacagccc

gctggtcegag

cccggcecgag

ccggcetgatce

cgccegcegceac

cggegagetg

gctcgecagt

ctacctggcec

gctcgacacc

ccggttctac

ggcgatggeg

56280

56340

56400

56460

56520

56580

56640

56700

56760

56820

56880

56940

57000

57060

57120

57180

57240

57300

57360
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cactggttca

gtgcgegeeg

accgtggtcg

gccgacgcega

tgaccagccc

agaccccgcece

tgtgcegggt

tgaaagcact

cgcggtacgt

gggacttgca

tgggectgge

cgggcaaccc

tgtgcgaact

tgacgatggg

ggctgetgte

ggctgttcge

ccgggcetcega

ccgaccagcet

tcectgegetg

agatcggtgg

tgacgatgac

cgcgcegacgt

acatcgacgc

tcgagacctg

gacgacctgce

ggtgctgegg

ccggaccccece

gctgcacgac

gcgcaacccg

caccgagatg

gcecacggtg

cggcgacctg

catcgggatc

ggaggtggac

cgecegtececc

gcaggtgcecc

cagcgtcccc

ggcgegecgeg

cgccaaggcg

cgtcaccctg

cgagatcgac

cgagggcttc

cgaccacctg

gctcgecgag

ccggtcaccg

ctgagcccege

accggcgacg

gagcgectceg

ttcctggace

cggegectge

tcecgeggteg

cacggcgggt

ccgecgceagg

gacgtcgagce

cggcgcaagc

gacgagcgga

agccacgtcg

ctcgccgacg

ggeggatcgg

cgcaccggceg

tcgecgecga

atcctggaca

tcgctggeca

ctgcccaccc

gcggegggcec

tgctgeggga

aggcctggcet

gccgcegegcea

tgttggtcgt

tcaccccgea

ccgagcaggt

tctccatget

accgacccga

gagtcgccac

gggcecegagec

tcggceecgat

acctgggcegt

agcgcaccat

tgctgeeccg

acctggtgcet

cgacggcgcc

ccteegecegt

tggagcactc

cgacgacgga

cecegeegtec

gctgcagceag

ggtcacccge

cgccgatcecg

cgacgacgcc

gttcteecgeg

gctegacggg

cgctactcege

gactggtgeg

ggtccaggcec

caccgacgac

cgeccgeeggt

actgctgttc

gcgegagegegc

ctatgccacc

gctggactte
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gacgctgcetg

gcecegecgac

cgecgctcacc

ggacgcgtca

ctggagggcce

caggcacccg

tacgccgage

gcCgaacgcgc

cagcaggccc

cgecgggtge

ttcgtegeceg

atgacggtgce

tgcaccatca

gagctgttcg

gtcgtgtcece

gtgctgttag

gcgacccacce

gtcgaggaga

gacgacgtcg

accctggtca

57420

57480

57540

57600

57660

57720

57780

57840

57900

57960

58020

58080

58140

58200

58260

58320

58380

58440

58500

58560
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acttcgacac

cgcacctgac

cgctgeggac

cggtgcagga

tcacctggtg

ctcagcccca

gcaggtcatc

aggcgatctc

Ccgaaggccac

cgtegtegte

tgcgceecgee

agtagtagcg

gtagttggac

gcagcatgge

tgatcaggtc

gcagggceege

gggtcttcge

ccagggacgg

ggatcgcectc

ccaggtgttc

cttcggacac

cgecttcacc

gatgcgecge

acggecgees

ggtcaccggg

ggcgggceace

catctccagce

gtgcgagege

gtggttggeg

gatctcgacg

cagcagctcc

gatgccgagg

cacaccggag

ggtgcegggg

ggtegeegeg

ctcgaagaag

caccggcagce

gatccggtcg

gacgagcecegg

ggcatgtgge

cggctgttcea

ggctcegagg

cacacccgcec

agctcgtgcea

gccaggcgca

cgcaccaggt

gcggagegtt

gcggccagcea

tcggccageg

tcgacgacgce

ccgatgttgt

agctcctgge

cgeegcetect

tcgegttect

tcgeggtcgg

gcgaagtcect

tcgacgatct

aggtgttcga

actgcatcgg

ceceggetgec

gactgtccgg

ccggceacgceg

gaccgaacaa

gegtcgggat

tctggceccag

ccgggtcgaa

gcggcaggat

cgacccggaa

ggtcgtcgee

tcgeegtegt

gcgacaacgt

tgatccggat

cgtcgctgga

cccegegggac

cgatcaggtc

gctggatcete

catccgeegg

cgcaccgctg

ggacctgcege

tggtctgacg

gtcacgatgg

cacgccgtceg

ccggtcgaac

gcactggtge

cgcgeegeeg

gcectegecee

cgcgaccagg

gatccactgc

ctcgtgaccg

cceggtegeg

gagccggcecce

gctgagagtg

gccgageatg

ggcgegegceceg

cgggcegeage
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gagtcgaacc

gcecggatgg

cecggeecegte

gagctgececg

cgegggtgtg

tacttcacgc

agcgtgcggt

acgccgtage

ccgtcgaagg

gcgeggatceg

tcggccaccg

gggttcgtca

gcgatcagea

gcgagecegge

aggtagcgca

accaggacgc

cccgcegatcea

tcettegega

gcgcegeacct

58620

58680

58740

58800

58860

58920

58980

59040

59100

59160

59220

59280

59340

59400

59460

59520

59580

59640

59700
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tgcggacggt

tcgacacgaa

tcgggaagec

cgtcggegtg

caccgccgtce

gcgggaacge

tggcggtgtce

gcggacctge

gtagaagccg

catcggctgg

gtgggcgagg

cggtggcatc

gtegegeegg

ctgcatgttg

ggtgaacgcc

gcagatcccg

gtcceeggtg

ctcgtaggceg

catgatcacc

gtcgtegeceg

gaactcgggg

ccagccgggce

cggtegggag

ccgggtgacce

geggtagteg

caccgggcag

cgacggcegtg

ccggtgatga

tcggcageca

cggctcatcg

agctcgtcege

agcgtgatgce

gtcgccagga

gtcatgcggt

atcgcgcgcea

ccctegeeeg

ggcagcacgce

agctccagga

ctggtgcgeg

cagtcgacga

atcagggtcc

acctcgtecg

gggtcggege

agccagaccg

gcgtactcecg

gtggcggeac

gacctecgegg

actcctggtc

gcegegatge

gcttgaagaa

ggegetegge

cggggacgtc

tgccctegag

agttgtaggce

ggtgcgcecat

cagtgatgat

cgtgcegectce

tcggctcecat

gggtgatctt

acaccggtgt

ggcggaacceg

cggacgggec

tgatccgegg

ggeegetggg

ggggcrgggaa

ctgceeegge

tgccggtgcet

ctcggeggtce

gttgagcegtc

cacccgggtg

gcgeaggteg

gCggaggecy

ctgcteggtce

gagcttcttg

ctgctceggec

cttgttggeg

ggeggagtcece

gtcgcaccgg

ctcctcgage

cgegeeggtg

gtcgtgcetcee

cccaccggtce

gtcggtgage

cagctcggac

cggtcttecec

ccecggtgacg

catgccactc

agcccggtgt

ggccagaccg

tcgatgecce

tacatccaga

tcgtcgtage

tgggcgageg

tgcaggaagc

aggtgcgggt

aacagcgaga

tcgacgacce

cggccgtaga

agcgtgacgt

taggtcaccg
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ggegggtceca

cgggcecgect

acggcacgca

cggacgggct

ggacggcegea

gggcagecgg

cgtagaacgc

gggtggggag

ggtcgaggta

gggcgegcgag

gcacgtcccg

gcttetegat

cgacggeggc

tgtggtcgceg

cgecgggtcac

agcaggcgat

gcaggttgta

cgtgcaccgg

cgatgttcag

cccacgcecga

59760

59820

59880

59940

60000

60060

60120

60180

60240

60300

60360

60420

60480

60540

60600

60660

60720

60780

60840

60900
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ggcgatcatc

cagggcgagg

Cccaggcgecg

gccgcecgacg

cggttgggtyg

g88Cgegrcgg

cggcgcegcecece

cecggggtcete

ggtggtcegac

ccacccagag

tgccgeegge

agggcaccca

cctgetgcetce

ccacctcgac

tgtagaccac

g88gcagcgg

agtccagctc

tctgceggge

ccttgcgggt

gtgaactccg

gtcagcgcecg

aacgcctect

gcgteggtga

aaggacatcg

ggegteggte

gcecgecteg

gaggacccgg

ggtgaggctg

cgggcegegace

gtgggtgaag

gctcetegate

gcgeggeage

cagcgacgcg

cgacgactgce

cggcaccatc

cggcaccgag

ctcgggegeg

ctccttggtg

ggacgatcac

tcgtceecgga

cgaaccgtgce

cgtagtcgag

tgactccctg

ccggcgagcea

tgcagcagcc

gtgaccttgt

accccgaagt

accagcggct

aacaccttca

cgcaggcccecg

ttccacagca

acctggggcec

gcgtcegagec

gtgccgacga

tagcagagca

atgccgagcet

acgaacatgc

ctcgtcgecc

Cgagcagecg

gatgtagggg

ctcgtggecg

gttcggtggg

Cgggcragecg

gacccatgceg

cgaggacgtc

cctggecgeg

tcccgaagta

cgctegggtg

cgggcagcetce

cctggtgacc

gggtcageeg

agtcggtgag

gacgcatcct

cctgetegge

cggccecgeac

cgagcgtecg

gggceegacge

accccgtgeg

ccctgcgagg

tcgagccacg

ggegegtggt

caggatcagg

cgcggcacgce

gteggtgteg

gatcgectgg

gaggccctceg

ggccagcacg

ggtggegggt

ccgggegteg

ggtgatcgtg

ctcaccaccg

ctcgggcage

gtggtcgatg

ggegtegteg

gatccggaac
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Cccagggceeeg

ggacgecgtt

agatccagcc

gcttggacac

caggcggtcec

tcggeggegg

tcggtgaagg

acggtctccg

tcgtcacagt

tggtagccegt

tcgagetggg

ggcagcatct

agccggegtg

ccgaatccca

tcggcegacct

tcgaacgggt

cgggccatca

cgctcgacga

agctggttgg

60960

61020

61080

61140

61200

61260

61320

61380

61440

61500

61560

61620

61680

61740

61800

61860

61920

61980

62040
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cgatcttctg

acggcegtgta

gcacgccgag

tgctctcgat

acttctcgat

accggtcecg

ccgacacggt

cgtcgtcegeg

gttceceecgge

ggatcggeeg

gacccgtcege

acgccgggga

ccgegcecgac

gtatgacggc

cgggtggtgt

ccteegggtt

ggcgetgege

tcttcgggat

agaccgcctg

ggaccggggt

gcgcagegte

ggacctcgeg

cacgaacggg

caccatcagg

ccgggactceg

ctgggtcacc

gtcgceegage

ggectttteg

gaggaccagg

ccgattcgeg

gtggcgcacc

atccctagtc

cgtacggtcg

aggacacggc

gcgcgacgcece

cccggacgac

gacccgceact

gtcgeegege

ggaggeggtce

gttegteggg

atggtggecg

aacgggacgt

atccecttgg

gceegegegegga

ggggcgaagg

gecggegtagg

gaggcgaagg

tcggceggega

agcggattga

cccatgggta

gecggegeggt

ctcggtceecg

gcgcecacatce

agcgacccgg

gacggcectct

cggggetggg

gcegggttee

gaagccgtct

gagcacgccg

geeggtggge

gcagcccegga

gcgaggtgag

tgatcgcgag

cctegtcegac

agtgccggat

tctegtegte

tgacggggct

agtacaggtc

gcagtccgcet

gacaccctct

gcagcgatca

gcccegcecgcea

gagacgaccg

tggtggtcgt

gggacctgcet

acctcgacgce

tcgacggcege

ccaccgaccce

ggatcgaccc

aggactacgc

gtgcggcacc

cacgttgctg

ctcgtagecg

gacgcgttcg

gaccgeggceg

ccaggtcacc

gceegtgete

cccgaccteg

ctccgcatag

ccgactgtga

ggtagttgat

ttcattaggg

cattcgtgtg

cggaatggeg

gtgctcggac

cctgcacgge

cggggacttc

gcCagcagcgc

gtcgtegetg

gggegtegte
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gggaacccgg

gggacgaacg

tactggcaca

agcgcccggt

tgcgceecgga

gccegacatct

gcgececgega

cgccgggaca

ctgacgaaca

cgggeegggt

cccacggceceg

daaaaccacag

caggggtgag

tgccgetatce

Ccgggagacgg

gacgggecegg

gacgcggcect

ctcgtgctceg

cgcggcaccce

cagaactcgc

62100

62160

62220

62280

62340

62400

62460

62520

62580

62640

62700

62760

62820

62880

62940

63000

63060

63120

63180

63240
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ccgacgacct

tcgceccacct

cgctggtgge

tggcecggegg

geggeetgge

g88Cggageg

acccggtcect

tgaccgcgcec

gtctgaccge

acccggtgga

cgctgtgggt

ccgggctgat

ccgtcacccec

cggtgeegtg

gcggcaccaa

cggaccgeggs

gcgatctcega

acccgcegega

tcetgetget

cgccggacac

gectegggetg

gctgcaccte

ggtgtgegtg

ccccgacgga

ggteggegte

cgectgtgctg

gagecggggcee

ggeegaggtce

ggcegegegee

cggctegetg

cgcgaccgtg

cagcacccgg

gccgegeges

cgcgcacgtg

caccgcgceceg

cgcccagatce

cgteggetgg

cggcgagcac

gcecteacceg

gaggggcececeg

gcgatecggt

atgtccaccc

cgcgccaagg

gtcctgcetcea

cgeggetegg

gcgcaggagce

gacgccgtceg

ctgctcgeca

aaatcggtgg

caggccctge

gtcgactggt

ggccegcececege

atcgtcgagg

ccggecgtga

gagcggetgce

tcgctggeca

ggccceegteg

gcetgatece

cgctgaccgt

cgctggacge

cggccegeget

tcttcgecga

agcgcctcetce

cgctcaccge

ggatgatccg

aggcgceacgg

cctacgggcea

tcgggcacge

gccacgaget

€cggcegeeec

gccgegeges

aggcccecggce

cgeectggec

gggcgcacac

ccggeeggec

aggtggcecg

cggtctcacc

ggacacgacg

gggggagtge

ggtcgggeac

cgacgccgac

ccacgccecgce

cgacggcgcc

cgacgcgctce

caccggcacc

ggaccgggac

ccaggccgceg

gctgeecgeg

ggtegegetg

ggtgtegteg

cgccgacggg

ggtcteggec

cgccegggccce

cgegetgege

Ccgaacaggcg
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tcecggeegge

tcgtegtegt

accgcecegegce

tccecgecagg

ggcaccgcect

gcggacggtg

accgacggcc

gctgacgegg

ccggteggeg

ccgggcecgece

geeggggteg

acccggcacg

cgtaccgcegce

ttcgggatca

cccgaggcecg

gcegcecgecce

ggcgeaccgg

caccgcgegg

gcgcecececgcee

63300

63360

63420

63480

63540

63600

63660

63720

63780

63840

63900

63960

64020

64080

64140

64200

64260

64320

64380
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gecgeegeggt

ccgeecgett

acctcgaccg

tcgacgagac

tggtcacggce

ccgecgegea

gcgcecacact

aggacgaggt

ccteggtggt

accggegeceg

agccgatgcet

tcecegetggt

actgggtgcg

ccgacggggt

gggagaccct

Ccggaggagac

actggcacgce

tcecgeggegt

geetgttece

tcacgaaccc

getgttetee

ccecggtattc

gceegtecge

cggctggacc

getggggctg

cgtggecggg

catgcaggcg

cgecgeegetg

cgtcgeegge

tcgtaccage

cgaggagttc

ctcgaacctg

gcacgtgcege

cgacgtgttc

cggaccggac

gtcgttegee

cttccacgcec

geggtactgg

ggeeteeggg

ggctteecgeg

ggacagggca

gcecgegect

gacgtcgect

cagcccegege

cgtcecggeeg

gtgctgtcge

ctaccggecg

ctcggtgacc

gacgacgacg

aggctegegg

cgeggegteg

acgggcgage

gggaccgtce

gtcgagcetcg

accgeggcegce

gtegegetgg

gggaccggcg

ccegegecege

gccecggacceg

accgcececeggce

gtcageggct

tcgacgacgt

ggggcraccgg

tgttcgeegt

cggteggegg

tcgacgacgce

gcggggcegat

gggtcgcact

ccgtcaccge

tgtcgcacgce

tcgegggget

tcggceecgac

ggttcgecga

gceegegecegg

acgtcgtccc

gtcggetgea

ctcgecgggt

cgacacccgg

cgacggagcc

cggatccggt

ggggaccggc

caccgcggcec

ggacgacgcce

cgaggtggceg

ccactccatc

cgeecgectg

ggtegeggte

ggeegeggtg

gctegecegee

gttccactca

gaccttctge

cgcggcegacce

cggegtecege

ggtgctctceg

ggtgctgege

cgecgetegge

accgctgecc

gaaccccggt

cgggceccgat

acctaccggg
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cgecgegeteg

ctcgacgcecc

gcegeectge

ctgttccgec

ggtgagatca

gtcgecegece

gaggcgtceg

aacgggcccg

gagctggegg

ccgeggatgg

gaaccgcgga

gaccceggcet

tceetggeceg

gcgatggecc

cgcgaccggce

gtgccgatgg

acctacgcegt

gggtcgeegg

geceegggteg

accgceggceceg

64440

64500

64560

64620

64680

64740

64800

64860

64920

64980

65040

65100

65160

65220

65280

65340

65400

65460

65520

65580
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gggatccecgg

ccgeggtgeg

ggcacccecga

cgctcgeegg

cgacgctggt

tcggaccggg

acgggttgtce

ccgeegggcet

cggtgtcggt

ttcgetgect

agcCagaacag

gcegtatcega

gceggetgee

gcgacgggat

ccggcegacgg

acgcggegtt

tgctgctcga

gcggeageceg

ccggcaccga

cgaggaccgc

Cgagegeecsg

cccggcecgag

ggtcgagcete

gttcggette

cccgcaggag

cggcgacggt

gcgeegtece

cgaccggctg

ccgegcegega

aatcgtcgac

cgaattggaa

cggeggtgte

cgcggagttc

cggcagcgcce

cttcgggatc

ggtcteectgg

ggegggegte

getgggegga

gcggegeacceg

ctgctcgacc

atcggcegtcec

tgcgaccgcec

ccgacccececeg

ccetgeggge

ccggaccgcec

gccgcegceage

ctcgacatca

ccggatgacg

tcgcetecgee

tcggteggga

gattcceccgg

ccggcecgacce

accgcececgeg

tceceegegeg

gaggccctceg

ttcgtegget

cacgccctga

atcccggege

tggtccgcac

gcagegtgtt

tcgeeegega

agctcgccege

ccgaactgge

gggccgtcege

cgggaggcce

tcgacgaaga

aggacgagct

gggtcacgac

acgaaccggt

agtcgttgtg

geggetggga

gegggttect

aggceggecegce

aacgcgcecgg

cctaccactg

ccggceaccgce

acgctacgcec

gcacaccgcce

caaggagctg

caccgggctg

ccgegaggtg

cgggetggag

cgatcggctg

gcccgacgag

gttcgacacc

gatgcaggaa

ggatctgege

cgcgatcgtce

ggatctggtg

cctcgacgeg

cgacgacgcc

gatggacccg

gatcgaccce

gggcagcececeg

cgcgagcegtce
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gtgatgccce

gcegtgeteg

ggcctegact

cggctgeecg

agcgcactgce

geggegetgg

gaggtgctgg

gacctcgact

gcatgacgaa

tcgcaggacc

cgcgcececgece

ggaatgggct

tccgcaggeg

ctccggagcea

geegggtteg

cagcagcgcc

acctcgctge

tccgecgacg

ctgtccgggce

65640

65700

65760

65820

65880

65940

66000

66060

66120

66180

66240

66300

66360

66420

66480

66540

66600

66660

66720
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ggctgtcecta

cgtcgetggt

cggtegtegg

agggtgggct

getgggegga

ggcaccgggt

gcetgaccege

cecgegcetceac

gcgacccgat

gcecgetgta

tcgegggggt

acgccggceac

agcgcaccgce

tcagcggcac

cgccgegecgs

cccecgecegega

cgcacgacgt

tcgtcggtac

ccgecececgea

ccggceceagegsg

caccctcggg

cgecgcetgceac

cggggtgacg

gtcggtggac

gggegtegge

cctegeggtce

cccgeacggg

cgccegcecgac

cgaggcccag

cctggggteg

gatcaagatg

gcegtegteg

gtggceggag

caacgcccac

ggggcccace

ccgggcecgece

cggccacgceg

cgccecgcegac

cgtcgeccac

ggegcagtgg

ctcgagggcec

ctggcggege

atcctcgecg

gggegetgcea

gtcctggteg

ctgcgeggtt

ccgtcccagg

gtcgacgceceg

gcectgetgg

ctgaagtcca

gtgcaggccc

cacgtcgact

accggcecgcece

geegtgetgg

ggtgtcctceg

acgctgcacg

ctgctgacca

gagctgcetceg

ggegtegeeg

atcgggatgg

ccgecegtceac

actcgctgeg

acccgtcggt

aggcgttctce

ccgageggcet

ccgeggtgaa

aacgcgtcat

tcgaggegcea

ccacctacgg

acatcggcca

tgcggcacag

ggteggeegg

cgegeeggec

agcaggcccce

cctgggtcect

ccecggeteeg

cccegegececeg

acggggtcgg

acgtcgaggg

gcgcacggcet

ggtggacacg

cagcggegegag

gttcgtggag

cgacgacgcc

ctccgacgcec

cCaggacggc

cacccaggcc

cggcaccggce

ccgggeceegg

cacccaggcc

ggtgctcccg

cacggtacgg

cgeggtcteg

cgccgceccag

gtccgggceac

cgaggacggc

gcacgagcac

cgegttgget

ccgcaccgtg

gctcgaggag
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gegtgetegt

tcectegeteg

ttcagcgcecc

gacggcaccg

cgtgcgaacg

gcetcegaacg

ctggageggg

acccggcteg

gacaccgacce

geegeeggtg

ccgacgcetge

ctgctcaccg

tcgtteggga

gaggagcceceg

accgtgcagg

accgcecgacce

cgggeegteg

gcggggacac

ttcgtettee

tceceeggtgt

66780

66840

66900

66960

67020

67080

67140

67200

67260

67320

67380

67440

67500

67560

67620

67680

67740

67800

67860

67920
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tcgecgegeg

acgacgtgct

cggegtegtt

cggacgeggt

tgtcgetgcee

tggcecgggeg

tcgaggagta

tctccgggga

gggtcegeeg

cggagatcct

ccacgctgac

acctccgcaa

gggtgttcgt

acgacgccgg

accggttcect

tcetgttega

agcggtactg

ccgagttctg

ccgacgagga

tatggccgag

gcgcecegegcece

cgeggtgatg

cgtcggccat

cgacggcgcc

gggeggeatg

cgcggeceegg

gccgeaggceg

cgtcgeggtce

ggagaccctc

cggegggetg

ccgegteegg

cgagtccgcec

catcaccggt

gctgtecgeg

cgacgccgcece

gagcacccecgce

ggacgccgte

cgecggtcacc

tgegetgegg

gagggggcac

gtcgeecteg

tcgcaggggg

ggggtegteg

atgtcggtcg

gtcteggtgg

ctcgacgagce

gactacgcect

gegggectgt

ctggacacct

ttcgccgacg

gcgcaccegg

gtcgegggeg

gccecagetge

gcggeecges

accgcgaccg

gagcaggceceg

gcgatcectge

ccctegaccc

cagacgccga

ccgegetgtg

agatcgcggce

cgctgcegeag

cgctgecggt

ccgeggtcaa

tcggcegeggt

cgcactccca

ccccegceagece

cgacgatgga

cggtggeege

tgctgtccce

gcacgctgeg

acgtccgggg

tcgacctgee

ccgecegececece

acctgcccege

cecggectgte

gatcaccggce

ccgggtggac

gecgtgeccac

cgeegtegtce

ccgegegatce

cgacgaggtc

cgggcecececgce

gctcgacgge

ccaggtcgag

ctcggeggtg

cgeccgegtac

gctcaccgeg

ggccegtcecag

ccgcgaccag

actcgacgtc

cacctacccg

ggacaccggt

cctgaccgcec

cgectggege
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tggtcgetge

gtggtccage

ggggtggage

tceggggege

ggacggtcge

tccggacgge

tcggtegtceg

gaggggatcc

gagctgegeg

ccgetgtact

tggtacgaga

accggacacc

gacgcgctceg

ggeggetacg

gactggtcgg

ttccagcacg

gcectggaca

gcgeteggea

cgctceegeg

67980

68040

68100

68160

68220

68280

68340

68400

68460

68520

68580

68640

68700

68760

68820

68880

68940

69000

69060
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ccgaccgcegce

cgccececgeac

ccgacgtcegt

agagcaccga

ccgcggacgg

ccecgtcaccce

gcgacgecegg

ccggcegacac

ccgtcgagcea

ggaccggtga

cecgtecegecec

ccceeggececeg

tggcceccga

cccegecegegg

gcaccgaggc

tggcgegget

tcgggetgge

aggtgaccgg

tgtactcctc

acgcgttcect

ggacctcgac

cggacccacc

cggegtectg

ccgggacgac

ggacatcgcc

ggggctcacc

gatcgacgtc

cgtgaccecgg

gccgcaccege

cecggetegece

ggegggegtg

gcgcetggage

cctggeecege

ccccgaggcece

cgaggeggtg

ggcecegegeag

cgcgatcgec

tgcceggatc

gacggecegge

gtccgeactg

acctggcgcet

ggcacctgge

gagcgccacg

accgaccggg

ggtgtggtcet

cgecggecteg

gcgetetgge

ccecctgcaga

cggggcegeca

gcegtectgg

ctcgegegece

ccgeggegeca

aggctggecg

cceggtgegg

gcetgegaca

gggcegeacgg

gacacgaccce

ctcgacgagce

atgtggggca

gccgagcagce

accgcgtcega

tcgtggtcac

gegeegtgge

aggtgctgeg

cgetgetcege

ccctgteggt

acctcacccg

gccaggtcege

ccgecgacct

ccgggegget

gcatcgtceceg

ccacgctggt

ccgacggtge

ccgegetggt

tcaccgaccg

tcggcaccgt

tcgacgagtt

tgctcgacga

geggegtgcea

gccgegegeg

gtgggeegeg

cgcegceceggce

cctgeccectce

cgcccggatce

cgccgcecgag

ggcectggte

tggtgeggece

cgegetegge

gceggaggte

cggcgacgag

cgccgatcegt

caccggeges

ggagcacgtc

cgccgagetg

ggatgeggtce

cctgcacacc

cgccgaggtce

ccceggcecacce

cgecgectac

cgggcetgege
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accccgceagce

accgacccceg

gtgctcgacg

gcggacgcca

gacgacgacc

caggcactcg

accgcececgegce

tggaccgceceg

ctcgacgcecc

gaccagctcg

g8Cgegcrcges

tcecggeacce

gtgctgetgt

gccgaggceceg

geggeectgg

gecggeggtga

gtgcacgcca

gacctecgtge

gcegeeggga

gccacctcegg

69120

69180

69240

69300

69360

69420

69480

69540

69600

69660

69720

69780

69840

69900

69960

70020

70080

70140

70200

70260

ZIHS3d 10-2010-0089370



tgcactgggg

tccggegeag

tgctcgacga

acgtcttcac

ggctcaccca

cgeecectgte

ccgeggtect

ccgggttcga

tgacgctgce

tggaggagct

gggacgacga

ccceecgaggce

ccggeegegg

cctactccegt

ggatctccce

cgtgggaggce

gcaccttegt

acaccgagac

acctgctggg

caagtggccc

cggectggag

cgacgagacc

cgceeggeegg

cgccgceggcea

ggcgegecgag

cgggcacgcc

ctcggtgacc

ctccaccctg

cgegetegge

cccgatcgec

gctgcetgeag

ctgggacgeg

gcagegecegee

gcgegaggcee

gttcgagegg

gggcgcecace

gcacatggtg

cctcgagggt

gacgccgacce

tacctcgacc

gtcgteggee

gtctcegeacc

ccggeegegg

cggacccggce

tccgecgacg

gcggtegace

gtcttegace

geegeggacg

gtgatcggga

ctcgcactcg

gcegegetge

ttcctgecacg

gtcgegatgg

gcegggatceg

taccaggact

accggcaccg

ccecgeggtcea

ccgagcgcac

cgcageggec

tgatggacgt

tgttcgaccg

gcecegegegg

tgctggtcac

ccttcggega

tgcgcaaccg

accccagcecce

ggctgecgea

tgagctgcecg

acggggtcga

acgaccccga

acgtggccga

acccgcagcea

accccacctce

acgcgacgac

ccgccagegt

ccctggacac

ggaggcecgac

actgaccggg

cgactgggac

ggtcceggag

tgcectegee

cctggtecege

gcgcecegcegcee

gctegecegee

cgeegtgcetce

gceegeggcece

ctacccgggce

cgcgatcacc

ccccgaccgg

cttcgacgcec

gcgcatcectg

gctgegeggce

cgtcgegceac

gctgtecgge

ggegtgceteg
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ccgcaccgga

ctgcgetgeg

gtctaccacg

gtccgggece

ggeegeetgg

accgaggccg

ttccgegacg

gcgacceggte

gceggcecgcee

gcteeggeceg

ggcgcecgaca

ggctteccca

cacggtcgca

ggcttetteg

ctggagacct

accagcacgg

gccgeggecg

cgggtggect

tcgtcgetgg

70320

70380

70440

70500

70560

70620

70680

70740

70800

70860

70920

70980

71040

71100

71160

71220

71280

71340

71400
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tcgcgatgea

gcggegeege

tggccgecga

agggegtegg

tgctcggegt

CCcccaacgg

ccgecgecga

tcgaggecca

gctcggtgaa

cgatgctggce

cgagccatgt

cggagaccga

cccacgtcegt

gaccggtcce

ggctgegega

ccaccacccg

tctceegegg

ccgecgecga

gggggatggg

gcgcecegceege

cctggectge

ggtgatggeg

cggecegetge

cgtegtectce

gatccgeggce

ccecgteccag

cgtcgacgtc

ggcgetgete

gtccgegatce

cgccatgege

cgactggtcc

ccgececececege

gctggaacag

gtgggtggtce

cgeegtggec

cgeegegtte

cctggecgeg

ggacccecegcee

ccgegacctg

gctggeececg

cggtcgetge

accccgceagg

aagcccttcet

ctcgagceggce

tcggcgatca

cagcgggtga

gtcgaggcege

gccacctacg

ggacacaccce

gceggtgage

accggegeceg

Cgggccegees

gcgcecececececeg

tcegeeegtt

cgcgacccgce

gaccaccgcg

ctggccgacg

ggeecggtgt

ctcacgacgt

cacgtcgact

gcagegggega

ccttegtegg

ccgaggccgce

tgtccgacge

actcggacgg

tcecgeeggge

acggcaccgg

gccgcegacceg

aggccgcecgce

tgcceggeat

tcgagetgcet

tctcgtegtt

ccgaggcgac

cggccgacgce

aggacccggce

ccgtegtegt

gcacgtcggt

tcgtgttcce

cggaggcctt

ggtcgetgea

gagctcegcete

gttcageccgg

cgacggcatg

gcgccgcaag

cgcgtcgaac

actggccgag

cacccggcetce

ggacgagceceg

gggegtegece

ccagcacctc

caccgggcgce

cggcatcagce

cccegeceggcece

gctgegegee

caggaccggg

cggggagacc

cgeeggtetg

€gggcageggc

ccgtgecgeg

cgaggtcctc
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gcectggeceg

cagcgggcac

accctcgecg

gggcacccgg

gggatgaccg

gcgggactga

ggcgacccga

ctgeggetgg

ggcgtgatca

gacgcgcecegt

accgcegtgge

gggaccaacg

ggtgcacccg

caggcgggcce

cacgccctgg

tccgacgage

gtcaccggca

gcccagtggt

gtcgacgact

accggcgacg

71460

71520

71580

71640

71700

71760

71820

71880

71940

72000

72060

72120

72180

72240

72300

72360

72420

72480

72540

72600
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gcgacccggce

tcggectcege

cgcagggcga

gggtggtgge

cggtcgegge

cggtcgecege

acgcgctgcet

acgcctcgea

gcatcactcc

acaccgccga

tccggatgea

tcagcccgea

acggcaccgce

gggtgetgac

ccctgeccga

gctactggec

cactggtcga

cactcgacac

gggccaacga

getgetggag

cgeggtetgg

gatcgecgcec

gctgegeage

gceegtegge

ggtcaacggg

gceegectge

cggcccgeac

gcgcaccceceg

ggacggtgge

ggacgccace

cceggtgcetce

cgecgeggtce

ctcgetggec

caccggceggce

cgagccgaag

cgggcaggac

cgtgctgecc

cctgegetac

cgegtggacg

cgcgceccacg

gcecacgtgg

cgecgegetge

cgggtcaccg

ccgtegtegg

gagtccgeceg

gtcgaggeeg

acggtgccegt

ctcgacggca

gaggcgctce

gccggaccegg

gtgctgggcea

gaggcctatg

acagacgtcg

gcggacccegt

ccggeggegt

gecgetgteceg

cgggtcgact

tggtccagcee

gcgtegagec

cgggtgeget

cceggetgte

agctcatcgt

tcgtegtcete

gggtgeggge

tgcgcgacga

tctactccac

cctactggta

tcgeggeegg

tccaggagac

cgectgegeeg

tgcacggcgce

aactgccgac

cgggcegecegce

tcgccgacge

catggcgcegce

gggcaccggt

cgegetgtte

ggetgeggte

cgacctcgac

cgggcacggc

geeetgggge

cggcgacgeg

ccggegggte

gctcgecgag

cgtcaccggce

caccaacctc

gcaccggatc

Ccaggagecg

cgacgagggc

caccgtcgac

ctacgcgttc

cgacgacgcc

gecteggegtg

cgggtcccege

ccccgagcecece
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gcgatgatgg

gtcggecact

gacgcggcegce

gggatggtct

ggegegetgt

gacgcgctcg

tcggtggact

gtcctegeceg

gggcegecteg

cgcaccaccg

ttcgtggagg

gccgaccceceg

ggccececgece

tggaccacca

cggcgcecgcea

gegttetggg

cccggegeceg

gccecegceacce

gcegegggcee

72660

72720

72780

72840

72900

72960

73020

73080

73140

73200

73260

73320

73380

73440

73500

73560

73620

73680

73740
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cgceeggeegg

ggctgetcege

ccgegtgggce

cccteecgga

cccggaccect

gcetgacceceg

gcaccctgtg

tgatcgacct

ccgggeceegg

tcgttcacge

tgctggtgac

gcggegeega

cactgcgcac

ccgaccggga

ccgtegtceca

accggctcga

cccegegggac

gcggeggceea

gacgcgggcet

tggccaccga

gegggtactg

ggegttegge

cgccgagetg

cccgacggga

cacgctggtc

cggtgcecgtce

gggectegge

gceggggace

gaccgaggac

ggcececggcece

cggcggegace

gcacctgcetg

cgagctggag

cgcactcgcec

ctcggegggce

cgegetgetg

ggagctcgac

gcecggetac

cgggcteecg

tccgcaggtg

gtcatcggcec

ccceggcegeceg

gccecggceacg

cggccgceatce

caggcactcg

gggacggcge

cgggtegteg

ccggaccccece

cagctggegg

gcgcecegegcee

ggeggeatceg

ctgaccagcc

tcgeteggeg

accctgcteg

gtcgcecgacg

cgggccaagc

gegttegtge

gccgceggceca

gcgacgtcgg

cacgagcggc

acgacgeggg

tceceggtcac

ccgecgacgg

cggggcaccce

gcgacgccga

ccggtgacge

cgctcgagcea

ggaccgegge

tcecggecgea

ccggacacgg

gcggacggac

gccgceggcega

ccecgggtceac

acgagctgcec

gggacgcccce

tgaccgcggce

tgtacagctc

acgcctacct

tcgeectgggg

tgcaccgceca

gaccggcacce

cgaccceeggg

ccecggtcacc

gggcegtecce

cgtcacggeg

ggtcaccgat

ccccgaccegg

gegggtegece

cggggtcectce

cggctgcegac

ggeggtgtgg

ggacgcccecee

gatcgecgcec

cgcggacctg

cgtcgeggac

ccggaacctg

Cgggeceecg

cgacgccctce

gacgttcgge

gggegteceg
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gacgacgacg

accggcecegeg

geggtegtgg

ggtgcgetgg

ccgetgtggt

cccgagcagg

tggggcegggt

gggctggtca

gcccgacggce

cgcggcaccg

gcegcecggcece

ggcgeegeeg

tgcgacgeceg

ccgctgaccg

ctgaccgtgg

cacgagctca

gtctggggca

gccegcegceace

gaggtcggcea

gcgatggace

73800

73860

73920

73980

74040

74100

74160

74220

74280

74340

74400

74460

74520

74580

74640

74700

74760

74820

74880

74940
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cggccgacgce

tgacccgcat

tgctgggcac

gcgaccceegg

ccgcggaacg

gccacgacgg

cggtgaccgce

cggegcetegt

tgttcggtga

tccgtgaggt

tggtgetggg

gccggaccga

ggctcegtcac

ctgatgagca

gagcggctce

gtcggcatcg

gtcgcegcacg

gcgetegeceg

gtcgeegget

actggcecgeg

ggactgggag

ggtgcecgag

cgcggacgeg

ggceeggecg

cgccgacgceg

ggtggagctg

cttcgaccac

cacccceceggce

cctegectec

cctcgecgac

cgacggeggc

cgagaactcg

cgtcggacca

gcaggcagaa

gctgeegett

gcegggacgt

gtgacggcga

tcgacceccgg

ctggagetgg

gtcttegege

geggtegeeg

gcegteecge

ctcgtcgagg

atccccegecg

cgcCaaccggc

ccgacaccca

gagcagggcea

gtccccatceg

gccgaacccg

gcggagtcece

gcgaactgac

gaagtacgtc

cgagcagctg

cceeggtgge

cctecgggeeg

gggceggceage

cttcttcggg

ccctecggega

cgagcttcac

cgctcgecga

cgectgegegg

cggteegegg

ggegegegtt

tgcgtggegg

ccgacctgge

ccacccgceac

gacggetgeg

gtgccgecga

tcgacgacat

ctcggcgaac

gaggcactcc

gtcgeegeceg

gtcgectege

ttccecgaccg

ctggcccagg

atctccccege

gggcgacacce

cgegetgege

cgggceeggcec

gegectggag

Cgaggcegecg

ccgegacgtce

gctegggetg

ccgecacctg

cgacgacccc

gCggecggsc

cgaccccgac

ggatgccgaa

tgaacgacaa

ggtcgtcecect

cgtccgagec

cggaggacct

accgcggetg

tcggeggett

gcgaggecegt
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ggegtggegg

cccagccecegce

cecggtececg

gegttgecga

gccaccecteg

gggttcgact

ccgetgeecg

gggacgetgce

gacgcccaca

ctgctggaca

cccgacgegg

gecgetgetge

gcaggagatt

caaggaggtc

ggtegeggte

gtgggacgtc

ggacctcgac

cgtcgacgac

cgcgatggac

75000

75060

75120

75180

75240

75300

75360

75420

75480

75540

75600

75660

75720

75780

75840

75900

75960

76020

76080
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ccgcagcagce

ccgacgtcege

ggcgaggtga

gcgagegtcea

gtcgacaccg

gceggggagt

ttcgtegect

gacgegegegg

tccgacgecc

caggacggcg

cgggcecgegce

ggcaccggca

gcggaccgeg

geegegtegg

ccccegceagece

gcactgcetceg

tcectegtteg

gacgcgeagg

gcacgcaccg

ctgagcccegce

ggatcctgcet

tgcgceggeac

tcegegecte

tctccgggceg

gctgetegte

gctcgacgge

tcaccgccca

acggcaccgg

gccggeageg

cctccaacgg

tggagagcgce

ccaccctggg

cgaccccgcet

gegtegeegg

tgcacgccga

acgctgecegt

ggatcagegg

cacctgccegce

ccaccgcact

tcgacgtcgg

ggagatcacc

cgacaccggg

cgacgaggac

actgtcctac

gtcgetggte

getggeeggt

gagcgggctg

ctgggcecgag

ccgegaggtce

cctgaccgec

geggetggge

cgacccgatc

getgetggge

cgtcatcaag

gcgeeecteg

cgactggecg

cacgaacgcc

cgaggtgtcc

ggacaccctg

tgcctegetg

tgggaggcgc

gtcttegteg

gtggeggtcet

accctgggeg

gccatgceacc

ggegegtcegg

gccgcecgacg

ggcgeeggega

ctcgeggtcec

CCCaacggcc

tccggtgacg

gaggcegeagg

tcggtgaagt

atgatcatgg

gcegacgteg

gagaccggcce

cacgtcatcc

gceeeggcegg

cgggceeeggce

gccaccggcece

tggagcegggc

gcaccaccgg

actcgaccac

ccgagggccce

aggcggtgea

tgatggccac

gcegetgeaa

tgctegtgcet

tgegegggtce

cgtcccagcea

tcgacgecegt

ccectgetege

ccaacatggg

cgctgceggea

actggaccgce

gcceegcegeceg

tggagcaggc

tggtgeegtg

tcacgggatc

gtgcgacctt
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cggcatcgac

ccaggactac

cgggcacgcc

ggcggtcacc

ggegetgegg

ccceeggececeg

geegttegee

gatgcggctc

cgcgatcaac

gegggtgatce

cgaggcgcac

gacctacggce

ccacacccag

cggggtgetg

gggegeegtg

ggcaggggtc

cccgceacacc

gcegetgtee

ggtcaccgga

cgagcaccgc

76140

76200

76260

76320

76380

76440

76500

76560

76620

76680

76740

76800

76860

76920

76980

77040

77100

77160

77220

77280
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gcegtgetge

ggcctgaccg

ctgcacgcecc

geggegetge

gcgcetegacg

cgectggtcea

atcgccgecg

gcecegegece

accgaggacg

ccgtegtegg

cgcgeeeges

atggagccga

cggatccegg

gcegactact

ctggccegege

atggcegcagg

cccgaggagce

gactgggccc

ttcgagcaca

tcggctecgg

cgetgetgtt

gctteeeggt

cCgacaacga

acaccggccg

cctegetggg

cgcacgtcegce

ggetgatgge

aggtcgcacc

tcgtggtgge

ggtggegeag

tgctcgecga

tcgtctccaa

gggtgegeca

gcggegtcac

agtccctgece

tgtcgetggt

ggctcttcega

ccecgctactg

ggacgaggtc

ctccgggceag

gttcgecgag

cgccaccctg

ggcgcagcecce

cgtggtceecg

gggegtgctg

cgecgetgeceg

cctgcetcacc

cggggacacc

cacccggetg

gttcegggcee

cctgaccgge

cgtccgegge

caccctggtc

cgagggcgcec

caccggactc

cggcaccggt

gcecegegece

accgagatcg

ggctceccage

gegttegacg

cgtgaggtcc

gegetgtteg

gacctcgtceg

tcectegacg

CgCcggcegecg

gceeggtgtcet

gacgggatcg

cgggtcagcec

gtcgeegeceg

tcggtegeceg

accgtccgcet

gagctceggcec

gtcgeegtac

gccacggcecce

gegtceeeggg

gtceggggeg

ccecgeggtgt

geetgggege

agaccgccgce

tgtggggcac

cgatcgaggt

gcgggeactc

acgccgcecac

cgatgctggce

cgctegecege

ccgecegtcega

acgcgttcca

gactcaccta

aggtcgccga

tcgccgacgg

cggacggcegt

cgectgcetgeg

acgtccgegg

tcgacctgee

ccgecgacgt
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Cgcggeeegag

cggccegegegag

gctgcetegac

cgacgccgag

cgeectctac

gatcggcegag

gctegtegee

cgtgggcgeg

ggtcaacggg

ggagcacgcce

ctcgeegetg

ccacgagcca

catctgctcc

cgtcaccgcec

gctetgegge

ccgcgaccgce

gacgaccgtg

cacctacccc

caccgccgcec

77340

77400

77460

77520

77580

77640

77700

77760

77820

77880

77940

78000

78060

78120

78180

78240

78300

78360

78420
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gggctgacca

ggegtgetgt

gtgcagggac

gacgaggtcg

gagcgeggtg

accctcggeg

accggtgtgce

cccegeceggeg

ttcgactacg

ttcgccgagg

cececgeectge

cgtggeggcece

gtccgegece

gCggecggec

ggcgcecgace

gcegegeegga

gtcggeacgg

gegetggeeg

ggcggeaceg

cagtggctgt

ccgcecgacca

tcaccagcag

gtgcgetgcet

gctgcaccceg

gegtgegggt

tgttctececeg

tcggeteggg

ccgagcecggt

ggccectectt

tcacgctgcee

tcgacgecge

tgcecttcac

ggatcgegge

cggtgctgac

ggtacgacga

cceeggeggce

ccgcactgeg

cctceggega

tcgccegacge

ccggcgagga

ccecgetgcetce

gcteteggte

gcegggtace

ggtggaggag

gcaggtccge

gccggaggac

aacgacggcg

cgacctcgag

ccgggggctg

cgacggcgcc

gcCagcacgcce

ctgggagggc

caccggcgag

ggcggactce

ctcectgtte

ggtcgeegte

ggccegeggsgc

cceegtececc

cgcgcacacc

gttcgecgac

ggtgcegeeg

cgcacccacc

gegttegteg

ctgaccctgg

gteggtecgg

gccgacggcce

cccgacgggce

ggctgctacg

cacgccgegt

gggaccgaca

gcegectacg

gtccagetgt

gacaccgtgt

ctggtctccc

cgccaggact

gteggegeeg

gtcceeegtge

gagctegtge

gtcgccaccg

gceeggeteg

tcgagetcge

cgtggcetcege

agctggeggt

ccgegececect

cggacgccceg

tgcectggte

tcgacacgac

agcggctcege

ggcgcecgega

cgaccggttt

gcgacetggg

tcgeegeggg

cgatcacggt

gcgaggtcece

gggccecgcet

agaccggegg

gcacctacce

tggceggggc

cggccectgga

tgctgctcac
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cggtgacgac

cgaccacggc

gecgegeeggt

cgtgctccecc

tggccgecge

gcagcacgcce

cgectggeeg

cgggatcggce

cggegaggtg

cggectgceac

tgcgatcagce

cgcceggcacce

gtacgacgcc

ggccgacace

gggceggceecee

ccceeggececeg

ggatctcacc

cgegtectge

getggtgecag

ccgeggcegec

78480

78540

78600

78660

78720

78780

78840

78900

78960

79020

79080

79140

79200

79260

79320

79380

79440

79500

79560

79620

ZIHS3d 10-2010-0089370



accgacggcecg

gagaacccgg

gtcgtggece

gcegtecgeg

ccgcaccggt

ggtgtectgg

cgtcgeggtce

gcgaccgcegce

gceggeatce

gacggegtga

gacgcggcect

ttctectegg

geettecteg

geetggggge

gagcggatcg

gacgccgcecce

ctgcecegecc

ccegegeggce

cgegegetgg

ccgaccceggce

geeggetgge

ccgecgceact

ccgacacggt

ggaaccccega

cccggcacct

cggacgcccece

acgccegtgge

cCgacacgca

tcggceteget

ggcacctgcea

tcgecegecac

acgcgcetgge

cgtggagecg

ccecgeteegg

tcgecggegac

tgcgcegececa

gcgcecegceege

acgggtccac

cgcegcecegeg

ggtcctegac

ggtegeegeg

gctegtgeceg

cggcaccgtce

cgtcgcecgag

cggcegcecgcece

ctgcgacgtc

ccecgetgacce

gaccccggag

cgagctcacc

cttcggcage

cgtgcaccga

cgtcgtcegge

gatgccaccg

cgccgacgga

gggcgagecec

ccaggcegtcecg

ccgtgacgag

gtgcacggcc

ctgcccgacg

ctcgcecgeca

cggetggtcec

ctgatcaccg

cacggcgtac

gagctggtcg

accgaccggg

gcegtegtge

cgcctcgaca

cgcgacctgg

cccggegeagg

cggteggeeg

atgacgggct

ctgacccegg

accgcecegegce

gcgeegetge

ccgtccaccg

gecgetgeteg

tcgtceegeac

acgccaccgg

cCgaggacga

gggtccgeac

gcggegaccgg

ggcagctgcet

acgagctcac

cecgeggtege

acaccgeggg

ccgtgcetgeg

acctggacgce

ccaactacgc

ggctgeecge

cgctcagcega

agcaggggac

tcgeceecggt

tgcgeggect

gtgacctcge

acctcgtecg
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cgcecgceacce

cgccgatcecg

gcecgaccte

cgacgccgag

cggectegge

getggeegge

cgegetggge

cgegetgcetce

cgtcgtcgac

CCcCcaaggcc

cttcgtectg

cgcgggegaac

cgtcgegetg

cgtcgacgtg

ggccectgtte

cecggcetcegac

gatccggcege

cgagcggcetce

cgagcggatc

79680

79740

79800

79860

79920

79980

80040

80100

80160

80220

80280

80340

80400

80460

80520

80580

80640

80700

80760
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gccecacgtcee

ctcggcetteg

ctgcgectge

ctgcgcegacg

gacaggaccg

gegtgecget

ggtgcegacg

gacgcggacce

gcecccgagt

tcgcagcage

ccgaccgggc

ggcaccacgce

gtcgegtceceg

accgcegtgcet

gagtgcaccc

gacttctcce

gccgacggceg

gcactccgcea

ggcgectcega

gcgetggega

tcggcecacge

actcgctcac

ccgcgaccat

agctgctegg

cegettecte

acceeggegg

cgaccggccce

cggaccgtcec

tcgacgecgg

ggctgetget

tgcgeggcag

tgaccggcga

gcegegtgte

cgtcgteget

tcgeectcege

gccagegegg

tcgectggte

acggtcacga

acgggctcac

acgccggtct

cgaccceceggce

cgcggtcgag

ggtcttcgac

tgccgacgac

ggccegcegace

tgtcggctce

gttccegace

cgggcacacc

gttctteggg

ggagacgagc

cgccaccggt

cgagcacgag

ctacaccctg

ggtcgggatg

cgggggcgtg

actcgcgcecc

cgagggcegtce

gatcctcgeg

ggcgcecgaac

gtccaccgge

caggtcgaga

ctgcgcaacg

tacccgacgce

gcccececgacg

ggcgacgatc

ccggaggacc

gaccgeggcet

cacgtccgeg

atgagcccegce

tgggaggcga

gtgttcgeceg

geetteegeg

ggectggagg

cacctggecg

acggtcatgt

gacggecgcet

ggegtgceteg

gtgctgegeg

ggcceegtece

gacgtcgacg

ccggecegtcea

gactcaccgc

cgggegtget

acaccgccga

ccgtcgtgat

tgtggegget

gggacctggce

ccggegggtt

gcgaggegcet

tcgagegggce

gtgtcatgta

gCaacggcag

gcectgeggt

cgcaggcgct

cgacacccag

ccaaggcctt

tcctggageg

ggtcggeggt

agcagcgggt

tcgtcgagge
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gttccaggac

cgccaccggg

ggccecegceceac

ccgcacccecece

cgtcgggatg

cgtcggcegac

caacctgttc

cctgcacacc

gtccaccgac

cgggatcgac

caacgactac

cgccecececage

caccgtcgac

8CgLecgess

cacgttcgtc

cgccgacgcece

gcggtecgac

caaccaggac

catccgecege

acacggcacc

80820

80880

80940

81000

81060

81120

81180

81240

81300

81360

81420

81480

81540

81600

81660

81720

81780

81840

81900

81960
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ggcaccacce

cgggacccgce

gccegecgceceg

ccgegcacgt

gcgcetgetcea

tcgtegttceg

ccgaccaccg

geeteegeceg

cacgccgtceg

ctgcgcaccc

accctgegeg

accaccgcega

atgggcecgeg

tcecgegetgg

agcgeegees

gtcgegetgt

tcegteggeg

cggetggteg

gcegtegagg

tcggcegacce

agcggccgcet

gtgtggcggg

tgcacgtgga

ccgagccgac

gcatcagcegg

ccaccgtegg

acgcgcetgeg

accccgcgat

gcgecgecect

geetggegge

cecggecegtac

agctgcacgce

acgccgagcet

ccgcactgga

accggctgcet

agatcgccgce

ccgeececgegg

cgaccgagga

gatcgaggcc

getgeteggg

tgtgatcaag

cgegeegtec

gcegtggece

caccaacgcc

tggccgggag

cgaccaggcc

cgatcccgeg

cgatcagcgce

gctegeegeg

cgegttectg

ccggtacccg

gggctecgac

cgcgaccggce

ggagtcctgg

cgcccacgtg

caccctgatg

cgaggtcgcec

caggccctga

tcggtgaagt

atggtgctgg

tcgcacgtgg

gagaccgggce

cacgtcatcg

ctgcecgeeg

gcecegectge

atcgaccccg

geggtegteg

ggcgaggcceg

ttctceggge

geettegeceg

ctgcgtgegg

gccacccaac

ggcgtegece

gegggggtgt

caggcgctge

gctetgetcea

tcgcgaccta

ccaacatcgg

cgatgcggcea

actggtccga

gcceececgeeg

tcgagcagcec

tgeegtggge

tcacccacgt

ccgacgtegg

tcggcaccgg

acccggecegt

agggctcgcea

acgccttcega

tcgtetgggg

cggegetgtt

ccgacctegt

tcaccctcge

ccgeegegegg

cccgegacga
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cgggcegeggac

ccacacccag

cgggacggtg

cggcacggtc

ggegggegtg

ggagccgacg

getgteggge

ccgcgacggce

ctggtccctg

ggcggageag

cgtcaccggce

gcgectegge

cgccgceactg

ccacggtgac

cgcgetggag

cgcceggcecac

cgacgccgceg

cgcgatggtce

cgtcgcegatce

82020

82080

82140

82200

82260

82320

82380

82440

82500

82560

82620

82680

82740

82800

82860

82920

82980

83040

83100
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gcegeggtcea

gtcgeggegg

ttccactcge

tcceccggagg

gacgagctgt

gacgccgtca

ggegtgetgt

gtgctgcacg

gtcegeggeg

gacctgcecga

ggcgacgtce

gegtteeecg

tggctegeceg

ctcgeegtec

acgccgctga

gacgacggtt

tggaccgagc

gccacgacct

ttcgccgagg

gacggcgaca

acggcccgtce

cgctcgecga

cgctgatgga

ccececggeggt

gcgacceegg

ccaccctege

cggccatgge

gcgagggctce

tacggatcga

cctacgcectt

gcteegeegg

acggegeges

accacacggt

gcgegggcega

ccctgeccac

ccggcecgacg

acgccaccgg

ggccegcecceac

ccgggttegg

ccgtctacge

ggcegtegte

gggcgggcga

gcegatgetce

gceegtggte

gtactgggtg

cggcegegec

ccaggactcg

cgaggacgtc

ctgggacgcc

cCagcaccgc

gcteggegee

cgegetgetg

cgccecgggacce

cgaggtcggce

cgegggtgge

ccecggtcacce

caccctcacc

cggcegegegcce

ctacggtccg

cgaggtgtcg

gtgtcegget

cggaccagca

gcegagttee

tcecteectga

cgccacgtcec

gcegtceacct

ctgceegeceg

gcegtegteg

gtgttcgacg

cgctactgge

gccgggceace

accggcecgtce

gtggtgetge

tgcaccggceg

gcegtceacceg

gtgcacgcecc

accctcgege

gagctcgacg

gtgttceggg

ctgccecgacce

cgcaggacgg

ggctgagggt

gcteegtggt

ccggtgacct

gcgaacccegt

tcgtcgagat

acgggaccgt

cecgegetege

gcaccggcegce

cgggtgccac

cgetgetegg

tctcggegte

ccgggaccgce

tcgaggagct

tgcaggtccg

gcececgageg

cgggcccagt

tcgagggctg

ggcetgaccgg

ccgacaccac
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cgtcgacgcec

cagccacgceg

cgecggectg

cgeeggtgec

cecggttcegec

cggcecececggce

caccgtgcecc

cgecgcetgceac

cgeecegegte

cgcggcecccece

cgecegecegtce

cgcgcagceceg

gctgctcegag

caccctcgece

cgeeggtgec

ctccgacgag

gecggttcegac

ctacgagcgg

cgeetggegg

cgccgaggac

83160

83220

83280

83340

83400

83460

83520

83580

83640

83700

83760

83820

83880

83940

84000

84060

84120

84180

84240

84300
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gcggeecgcet

accggtgacg

ggggeceacceg

gcegtegeceg

gtcgaccctg

tggacggceg

ggcegegececeg

gtcgacgacc

ccggcecggcece

gacctgctce

accecgceggeg

tgggggctgg

gacccggceceg

ccgcagcteg

cccaccggeg

ggeceteggeg

ctgaccagcc

ggccatggeg

gegetggtgg

tcgggetgea

gcgeegeges

cgctgegggt

accccgaggg

ccgeectegg

tcacggcgcc

gcgacceceggt

tgctcgecga

ccggcegacga

ggegetggte

ccgtcacgga

tcegetecge

cecgeegtgec

ccgteegegg

ccacgacgtg

gtctgetcege

ggtecggtge

ccegggtgte

cecggtgtgec

ccecgecectg

cctteegtgg

gcgectegea

tcgtceeggte

caccgggacg

gtcggaccag

caccgacgtc

ccceeggceage

cacgccgegg

gaccgaggac

cgccggtgag

gcagaccgag

cgcgaccggt

ggacgacgtc

gtcgaccgag

ccgtcacctce

ggacgcaccg

ggtcgecgec

cggtgcgceac

ctcgacgecg

geetgggagg

ccggcecacceg

gccaccgceceg

gcegtgegeg

tcegtgecge

ctcgeegecg

accgtccegg

gacgtgegceg

cggctegeeg

ccegtegeeg

aacccceggeg

gcectgececeg

ctcgecegecc

ggcaccgtce

gtcgccacce

g88gccgcgg

tgcgacgtca

ccgetgegtg

ccctgcacge

acgtcaccct

acggcegecgs

gcegtetgeg

acggcctgtt

cggegeeggt

ggcacacccecg

cgaccgtgcet

accgcaccgg

gcteeegget

acctcgecege

cctteggect

tcgegetgte

gtctgacccg

tggtcaccgg

acggggtgcg

agctggtcge

ccgacgccga

ccgtcegtgea
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cgeectgcetce

gcacgccgcece

cctggecegtce

cgcgcegceccece

cecggcetcegac

cgeggtgcetce

gtacgacacc

cgecececgcete

cgcgaccctg

ggtactcgtc

cgeegeggtg

gctcgaccte

cccggacgag

cgceeggegecce

cggcaccggt

ccacctgetg

cgagctggag

cgecegtcacce

caccgceceggg

84360

84420

84480

84540

84600

84660

84720

84780

84840

84900

84960

85020

85080

85140

85200

85260

85320

85380

85440
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atcctcgacg

ccgaaggtgg

ttcgtgetgt

gccggcaacg

accgcgetgg

cgcgacgtcecg

geectetteg

ctcgecgegt

ccceegcecgea

gcecggeteg

gcectegtge

ctcgggttecg

ctgeggttge

ctgcgcetecg

ccgctcgacg

acgtcccecg

cccaccggcece

acctcctaca

ttcgggatga

acgagctggg

acggggtgct

acggtgcgtg

tctecteggt

cgttcctega

cctggggecce

ccegggcecge

acgccgcacc

tcecgegececg

ccgecgeegg

acgacgaccg

tcgggcacac

actccctgac

ccgcgacgac

agctgctegg

acgacccggt

aggacctctg

geggetggga

Ccccgegages

gcecegeggga

aggcggtcga

gagctcegcete

gaacctgcac

cgeeggggtg

cgeectggec

ctggcagcag

cgeegeeges

ggccaccggce

gacccceggte

cgccecgcegeag

gcgccacgag

ctccggegece

cgeccgtcegag

ggtcttcgac

ctccgeggec

cgtcatcgtg

gcagctcegte

cctcgacgge

tggcttectg

ggccaccgceg

gaggececges

acccececegggce

cgcgcegacceg

ttcggeggtg

gcgcaccgceg

ggccteggea

atgccgetge

gaccctgege

cececgegetge

gccaccgacg

gtcctecteg

gacatcgacg

ctgcgcaaca

cacccgaccce

ccgececgceac

ggaatggcegt

ggcgacggcg

ctctacgacc

cacgacgccg

accgacgcegce

atcgacccgg

gtctggececg

cgggtcetgga

ccggcecaggce

ccgecegeegg

tgaccgccga

tcaccgecga

tggtcaccgce

tgcgceggact

ccgggctegt

acgtcgteccg

ccgaccgcegce

ggctcegegac

tctcegeget

cggagcgccce

gcegettece

tcgacgccat

cggaccccga

ccgagttcga

agcagcggct

tctcgetgeg
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ggtgctggeg

cctggacgeg

gaactatgcc

cctgececgec

cctcgaccag

cgagggcctc

ccgectegac

ggtcaccgcec

cgeceggetce

cgacgccgcec

cttccgegat

ggcgaccggg

cgccacccac

ggtcgtgacg

cggeggggtce

caccgggttc

ccacgccggce

tgccgggttc

getgetggag

cggcagcgcce

85500

85560

85620

85680

85740

85800

85860

85920

85980

86040

86100

86160

86220

86280

86340

86400

86460

86520

86580

86640
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accggegtct

cacgagggga

accctggggce

gcgatgceact

ggcgtaaccg

gccgcecgacg

ggcgeeggea

ctcgeegtgg

cCgaacgggc

gcatcggacg

gaggcegeagg

ctgggttcge

atcaagatgg

cegtectege

tggccggaga

aacgcccacg

ggacccgacg

caggcggccce

gcecactece

tcgeeggegt

tccagggceca

tggagggccec

gggcegatgcea

tcatgtccac

gceggtcecaa

tgctggtgct

tgegegggtce

cgtcccagea

tcgacgeggt

cgctcatcege

tgaagtccaa

tgcaggcgct

acgtggactg

ccggeegtgt

tcatcgtcga

gceegetgee

ggcteegega

tggcgaccgg

catgtaccac

g8gcagcgceg

ggcggtcacc

ggeectgegg

cccggcecacg

gcecttegee

g8agegecgg

ggeggtgaac

gcgggtcatce

cgaggcccac

gacctacggce

catcgggcac

gcggeacgsgs

gtccgacgge

ccgcegegecg

gcagcccegcece

gtggctgctg

cgeccegtcacce

cecggtecgeg

gactacgccg

ggcagegtcg

gtcgacaccg

accggcgagt

ttcgtcgagt

gacgccgceceg

tcggacgege

caggacggtg

cgccaggcac

ggcaccggca

gccgaccgceg

acccaggcecg

gtgctgecge

accgtcgegt

ggtgtgtcgt

gacgcccecegg

tccgcegaggt

g88Cgegrcgg

ttcgaccacc

acaacctcgg

cctecgggeeg

cgtgctegte

gcacgctcge

tctceeggea

acggegtegg

tgcggaacgg

cgtccaacgg

tggccagege

ccaccctegg

acccecgcegcea

ccgeeggegt

ggacgctgcea

tgctcaccga

cgttcgggat

ceceectececec

cccecgaggc

acctgcgcecc

gcgeegtegt
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cggaccggag

ggtgtcctac

gtcgetggte

cctegeegge

gggeggecte

ctgggcecgag

tcacgagatc

gctcacggea

cgggetgegg

cgaccccatc

gcegetgeac

cgeecggtgtg

cgtggacgeg

gcegaccegtg

cagcggcacc

ggcagagccce

gctgegegac

gatcgacgtc

cctecgeggece

86700

86760

86820

86880

86940

87000

87060

87120

87180

87240

87300

87360

87420

87480

87540

87600

87660

87720

87780
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gacgccgacg

gtcgtcaccg

cagcggctceg

gacgccgtceg

ggcaccgacg

gaggtcgcege

cactcgatcg

gegegeetgg

ctcgeegtge

geggeggtcea

gtgggcgagce

tcgecgetga

gccgagecegg

ctgtgcgacc

gtgcgggcege

ctctcggega

cgccgcegacce

ggcaccecgceg

tacgccttce

gcgceteggac

acgccgtgeg

gcegtgececeg

gcatgggeeg

tcgeegeget

ccgeegeget

tgcaccggct

gcgagatcge

tcgecggegeg

aggcgagcega

acggcccgtce

agctggeegg

tggacccgat

tggtgeceggt

cggagtactg

tggceggggc

tggccegega

gcggegaggt

tcggttggac

agcacgccac

tcaccgccac

tgctctcacc

cggcgegeegg

ggagctgcac

ggacgecgag

ggacgagacc

cgtcgagtcec

cgcggceccac

ggegtegetg

ggacgaggtg

cgetgtegte

ccgcaggaca

gectggeggag

ggtgtcgaac

ggtgcgecac

cggtgcgacc

gtceetgece

cgacgccgca

ggagctgcete

ctactggccc

cgggcacccece

gecgetegeceg

accgccatge

gceeggttee

ctcggeggtg

ggcgcgacce

tggggggtcc

gtggcegggg

atgcaggcgce

cgccecegceacce

gtcteeggtg

cggeggeteg

ttccgggeceg

ctgaccggtg

gtccgegagg

acgttcctgg

gacgacacga

ctgaccgcegce

ccgggegecce

accgcgaccce

gtcctgeacg

acggcgacag

tgttctecgg

cggtgttcge

acctgcgggce

agcccgegcet

gtgccgacct

tgttctecget

tgccgaccgg

tcaccgacgg

acgaggatgce

cggtgtccca

tcgccgagea

cgctcgecga

ccgtecgett

agctcggecc

ccgcgacggt

tggcceegget

gcegggtcega

gceeggcegege

gcegtggtcega
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cgacccggceg

gcagggttcg

cgacgcegttc

ggtegtgtgg

gttcgeggte

ggtegeeggg

ggccgacgeg

gggegecatg

cgtcgegatce

cgtgacggeg

cgegttccac

gctgagcetac

gccececggceag

cggcgacggc

ggacggggtg

gceegtectg

gcacgtcgge

cctcecgacce

cgacgccggce

gctcgecgag

87840

87900

87960

88020

88080

88140

88200

88260

88320

88380

88440

88500

88560

88620

88680

88740

88800

88860

88920

88980
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g8Cgaggece

cacgccgtcec

gceggegacg

gtgcccacce

cgccgcacceg

cacgccgceceg

tggccgececa

geegggtteg

accgtctacg

ctgcaccccg

gcaggcectce

cgegtgegge

cacccggtceg

cccaccggcea

gceggeatcee

ggggacageg

gtccacaccg

gacggtgaag

ctgctgcage

tgctctgcac

ggggcaccgt

aggtcggetg

gtggtgcecegt

tcaccgtgca

gcaccctgac

ccggtgcegeg

gttacggcce

ccgaggtcege

ccectgcetcega

cgttctectg

tgacccgcac

cgaccgtcga

ccggcegacgce

cggcegcececgce

cagccgcecga

gcececegceceac

gtgccgacac

agtggaccgce

cggteggetg

cctegtgecec

cgaccgcgtc

gcggacccag

cgcecggcecece

cacggccgcea

cgagctgecg

ggtgttccag

actgcccggg

cgecgecectg

ggacggggtc

€cggcgegegec

cacgctcgcec

actgttcgeg

gacggtcgcec

ggtegeegeg

ggcgatcgag

ggcgaccgcece

cgggaccggt

tcgctegega

ggcacggcege

gaggagctca

gtcegggteg

gacgacgccg

ccggagccga

ctccggggtt

ggactgaccg

caggccaccg

cacgccggga

actctgcacg

atcgcgatcg

gtccgeecgg

ctcgactgga

gtcgteggea

ggcctgtecg

gagctggggg

gcccacacce

tcegggegge

cccaccegtg

tgctcgaact

ccctegecege

gcgtegecga

gcgacgcacce

ccggcettega

gctacgageg

gcgectggea

acgacgcggce

tgctcgacga

ccaccggcegce

ccgecgecga

tcgccgagge

ccececggtega

tcggegtcgg

ccgegggceac

acacggtggt

tgaccgccgce

tcgeegtegt
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gctgaccgac

ggcectgege

ccegetggtg

cgacgacggc

ctggacccag

cgccacgacc

gttcgecgag

ggacggcegac

ccgetteggg

cgacggcacc

cgtcgegetg

ccecggegeec

acagctcgca

cgacgcccceg

ggacgaccac

cgacgcgacc

cgtcaccgtg

cgtcctcegac

cacccggggc

89040

89100

89160

89220

89280

89340

89400

89460

89520

89580

89640

89700

89760

89820

89880

89940

90000

90060

90120
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gcegtegeceg

gtcegeteceg

accgcececggeg

cagatcgcgg

tcecggteteg

atcgacggcc

gtgcgggteg

atgtaccccg

ggcceeggacg

ttctectegg

tgggagaccg

ctcgggaacc

atggecegegg

CCCaagcagc

accctggagt

gceggggagt

atgggcaaga

ttcgacctcg

ctcttcgegg

ccecgeegegt

ccgggegegac

ccecggtecga

ccgcggacga

tgcgegacgg

tcgtgecgge

tcgeectegt

cgatccgegce

gcgacgecegg

tcaccgggct

tggccgtcga

ccgegteggt

tgacggcggg

tccagatcge

acgtgctgeg

tcgccgagac

tcgtcgacge

ccgacatccg

cctgggtcega

ccggegtgcet

tcegettceat

cgcacccacc

gttccecgac

cggtcegetg

tgcectgete

ggtggacgcece

gccccacceeg

cgegggeetg

ccgctacgge

cgceecegggce

cgacgcccgce

ccecgetggte

ggagaaggtg

ccggeacctce

cagcctggge

cttcgceeggg

ctcgatgggg

cgacgcggac

gcccgaggcece

ggaccecgcetg

gagcgccgcece

gacgtcgeceg

ggcatcgtge

ctgctcgeeg

geegeggcegee

tggtgcctceg

gaggegaecg

aacttccgeg

cacgaggcgg

gaccgcegtce

cgectcaccce

ttcctecaccg

ctcgtccacg

ggtgccegagg

gtcgeegagg

acggacctcg

ctgctcggeg

tcecgegeegg

atcggcgcca

ccggtcecgea

cagcacatcg

ccgeegeggt

tcgtcgacct

cgctgcacac

tgacccgggce

acagcaccac

cceegetceac

acgtgctcaa

cgggggtggt

tgggcatgat

ggatcccgga

cctggcacge

ccggtgeegg

tgtacgcgac

accacatcgc

acgtcgtcect

acggegegeeg

ccggegtcetce

tgttcgecga

cctgggacgt

gcaagatcgt
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gcacggcectc

cgatccggeg

cggtgagecg

gcCagaccggc

cccegggcage

cggtcaccag

gtcectegac

cctcgegacce

ctcgggcage

cggetgggac

cctgegcecag

tggcgtcgge

ggegteggag

ctcctegegg

caactcgctg

gttcctggag

ctaccaggcc

gctgatggac

ccgcgacgcec

cctgaccctce

90180

90240

90300

90360

90420

90480

90540

90600

90660

90720

90780

90840

90900

90960

91020

91080

91140

91200

91260

91320
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ccgeggecegt

gggctgceteg

cggteeggtg

gcgcaggtgt

gceggtgtge

gacggggtge

gacggtgcegt

ttctectegg

gegttecteg

geetggggeg

cgceggeceeg

gacgccgcecce

ctgcaccgtc

cgcgecegega

ggceegegeeg

ctcgggcacg

gactcgctga

cccgecacceg

gggctecteg

ggaccaccga

cccgtcacct

cggacgcgcc

cggtggeggce

ccggtggeca

tggcctceget

ggaacctgca

tggcecggggt

acgccectgge

cgtggggeca

ccgagtceegg

tcgccacggg

gcgggaccegt

cgaccacggc

agcggcgegce

cgggeggtga

ccgecegtcega

cgatcttcga

gcceceggacge

gggcaccgte

ggtcgegacc

gggtgetgeg

gtgtgacgtc

ccecgetgegt

cacgcceeggg

ccgegcegacce

gttcggeggg

cgcgcaccgce

ggagegcecgge

gatgccgcetg

gegteecgeg

ccecgeegetg

ggccgacgcece

cgeectgetce

ccgcatcgac

gctgegcaac

ctacccgacg

cgacggcgac

ctggtcaccg

cacggggtgce

gagctggtgt

accgacgccg

gcegtegtge

cgtctggege

gagcacctgg

gcegeggeagg

gccegcecgeceg

atgaccgccg

ctcgccgeag

ctcgtceegg

ctgcgegggce

ggeggeetgg

gacctggtcc

cccgagetgg

aagctcggeg

gtcgtegege

tccgggaccg

gcggeaccegg

ggcatctgcet

ccgagcetegg

atgcggtcge

acaccgcecgg

gggtgetgge

atctggacgce

cgaactatgc

gcetgeeegg

gtctcgacga

ggcaggcecect

tgcggetcga

tcgteegege

ccgggegget

gcggtgagge

ccttcegega

ccgcecaccegg

tcgccgagea

gcgcecgacat
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tggcetggge

gctgaccage

tgagctgggt

cgegttggtg

tgtgctggac

gcegaaggtg

gttcgtgctg

cgccggcaac

cgtgtcectg

gcgcegacgte

cgeectgtte

cctggcecacg

cceegececege

cggtgccctce

cgcgaccgtg

ccteggette

tctgcggetg

cctgcetegte

cgeccgggatce

91380

91440

91500

91560

91620

91680

91740

91800

91860

91920

91980

92040

92100

92160

92220

92280

92340

92400

92460
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accacggccg

ggctcegececg

ccgaccgacc

acctcctacg

ttcgggatga

tcgtegtggg

accggtgtgt

ttcgagggct

tcgttegget

gcectgeace

ggtgtcaccg

gcccececgacg

ggegteggcea

ctcgeegtgg

CCCaacgggc

accgcecgacg

gaggcccagg

tcggtcaagt

atgatcatgg

tcgcacgtceg

acgaccccegt

aggacctgtg

geggetggga

ccegeteegg

gccecegcegega

aggcgatcga

tcgceggegt

tccagggceca

tcgagggtcc

tcgeegegea

tcatggcggg

ggcgatccaa

tgcteectget

tcecgeggete

cgtcccagea

tcgacgecegt

ccectgetege

ccaacatggg

cgatgcagca

actgggacgce

cgtcgtegtg

gecgggtecte

cctcgacgac

cgggttccte

ggcegatggeg

gcgegeegeg

catgtactcg

g8gcagegeg

ggcgatgacg

ggcgetgege

ccccgagacc

geegttetee

ggagecggceag

ggcggtcaac

gcgggtcatce

cgaggcgcac

gacctacgga

ccacacccag

cggggtgetg

cggggeggtce

gggatgagct

gacgagggcea

ctgttcgacg

gacgacgccg

accgacgccce

ctggacccgce

ggctacggcea

ctgteggtgg

gtggacacgg

ggeggggagt

ttcgtcegagt

gagtccgeceg

tccgacgege

caggacggcg

cggcaggcac

ggcaccggca

caggaccgcg

gcegecgeceg

ccccegceaccece

gagctgctca

gcegettecee

ccgacgtgat

acgatcccegce

ccggcettega

agcagcggct

acagcctgeg

ccegtcetgga

cctecgggeeg

cgtgctegte

gcgaccgggce

tctceegeca

acggegtegg

tccgecacgg

cctccaacgg

tggcctecgg

ccaccctggg

agcagccgct

gtgtcgeegg

tcggggtcac

ccgagcagac
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cggegggatce

cgeegggttce

gcaccgceggc

cgecggacttc

getgetggag

ggacagccgg

cggcgacgag

catctcctac

gtcgetggte

gctegeegge

gcgeggecte

ctggtccgag

ccaccgcatc

gctcaccgeg

tgggctgtce

cgacccgatc

gctgetegge

tgtgatcaag

cgagccctcec

geegtggeeg

92520

92580

92640

92700

92760

92820

92880

92940

93000

93060

93120

93180

93240

93300

93360

93420

93480

93540

93600

93660
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gagaccgggce

cacgtcgtgce

gcecgggacg

caggccgacc

gcgteggeac

gaccgcgacg

gtcgtgaccg

cagcggctceg

gacgccegtceg

ggcaccgacg

gaggtcgege

cactcgatcg

gegegeetgg

gtcgecegtcee

gcegeggtcea

gtcgceggaac

ttccactcge

acctacaccg

ggtcagetgt

gtgccegeceg

tggagcagcc

gcetggegee

ggttgegege

tggcgagcag

acgccectgeg

ggaccgcececeg

ggatgggceg

tcgeggtgcet

ccgeggeget

tgcaccggct

gtgagatcgc

tcgeggegeg

gtgcgaccga

acggacccgce

agctgcgege

cgctgatgga

agccggtggt

gegteeeggg

cgeccgggatce

gtegeeggtg

getggtgctg

gcacctgcag

ccggtegegg

cgegetggec

gceceggcecege

cgagctgtac

ggacgecgag

ggacgagacc

ggtggagtcce

ggceggegeac

ggcgtegetg

ggagcaggtg

ctcgctegtg

gcagggceege

cccgatgcetce

geeggtggtg

gtactgggtg

tcectegtteg

gaacccgceceg

tccggeagga

gaccggtccg

ttcgcccace

gcgetegeceg

accgeggtgg

gggeggttce

ctcggeggtg

ggcacggccce

tggggtgtgc

gtggcegggg

atgcaggcegt

cgcecgceacce

ctggeegggg

tcggtcacca

gaggagttcc

tcgaacgtga

cggcacgtcc

gcatcagcgg caccaacgcc

acgcggtcege ccceggeaccce

cccecgagge getgegeggg

geetegtece ggecgacgtce

gggccgeegt cctggecgga

cggacacccc cgacccggcece

tgttctccgg geagggtteg

cggtgttcge cgaggegttce

acctgcggge cctggtatgg

agcccgegtt gttegeggtce

gggccgacet ggtggegggg

tgttctecget ggecgacgeg

tgccgaccgg gggegegatg

tgaccgacga cgtggcggtce

cacgagacgc cgtecctggcece

cgetgegggt ctcecgeacgeg

gagccgtcge cgagcagcetce

ccggtgeget ggeggggecg

gcgaggeegt cecgettegge
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93720

93780

93840

93900

93960

94020

94080

94140

94200

94260

94320

94380

94440

94500

94560

94620

94680

94740

94800
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gacggggtge

ggggtgctcet

gtgctgegee

accacgggcg

ctgccgacct

gcegggaceg

gagggecteg

geegteggeg

ggtgaggagg

cccgacgacg

aggcccgtcea

gggtggaccce

ctcgacggga

gceegegegg

cggcgcgacg

acggcctacg

gaggaccggg

ggtgtctcge

gacggcaccce

gcgcetggaga

gggegetgge

cggcgatgge

gcgaccgcega

tceceegtega

acgccttceca

ggacgaccgg

tgctcaccgg

geegggtget

tcggcetgega

agaccgtccg

ccgtccactce

tgcacgccac

tctggecgee

ccgagggcett

gcgaggtgtt

ccctgcaccce

gcggggacac

tggccegecge

tcaccgtctc

tgcggecggt

cgaggccggce

ccgegagtcec

cgaggagcgc

ctggaccgcec

gcaccggceac

gcacccgcetg

tcggatctceg

gctgeecgge

ccacgtcgag

gacccaggtc

ccgecececcac

cggcacgctg

cgceeggcegcece

cgcctacgge

cgccgagcetce

cgeectgete

ggcceggceace

cggtgcegtcec

cgcgaccgac

cggtactccc

gcgaccacgt

ctgcccgagg

accgcecctcea

ctgctceegg

ttctggecegt

gceggeageg

acccgcaccce

accgegtteg

gagctcacgce

cgeetegggg

ggcaccgacg

gtcaccgcecc

gaaccggtgg

cegtecttec

gcectgececeg

gacgccgcecce

accgcececgegg

gegetgeggg

accggegecg

gacgacgtcg

tcctggaget gggtccggac

acacgaccgt gacggtcccg

ccgegetege cacgetgcac

ccgggecegga ccacgtcegac

ccggagcgac cggcgcaccg

tcgtcgeget cgecgacgge

agccgtgget ggcecgaccac

tcgagetcgt cctgegegece

tcaccgcacc getggtgetg

cggccgacgce cgcegggcecgce

acgacccgga ccccgacgcece

tccegeeggt cccggacecg

acctcgacgg cttctacccg

agggectgeg ggeegeetgg

aacccgccga cgggaccgcece

tgcagtcgge atggcectggec

gegteeecgtt cgectggage

ccecggetgeg ccgegaccecce

cacccgtege cgaggtccegg

cceeceggtgt ccgggacgcece
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94860

94920

94980

95040

95100

95160

95220

95280

95340

95400

95460

95520

95580

95640

95700

95760

95820

95880

95940

96000
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ctgttcggcece

gcegtectgg

accgtcgagce

gtcgeegege

geeegggtge

ttcctggteg

ggcctggtcee

ccgcacgceceg

acccacggceg

accgceggcecg

ggcgeegtge

agccgcecgeg

ggggcracgeg

ctcgacgacc

gtcgcegacge

tggcacctce

gtcgeeggag

gacgccctgg

ccctgggage

tcgactggac

tcggggacga

accacgacga

ccgceggaccece

tcggectggt

tcacccgegg

ggtcggegea

cggccacgcet

gggagetgeg

ccggectegg

tcgeeegeca

gcceceggacge

ccaccgtcegt

acccggtgcea

tgacccccga

acgaggcgac

tgctcggcaa

cgectgeggeg

agggcatggce

cceegtececc

tcegttegac

cctgeeggec

cggcgegegag

ccgegcececge

cgcgacaacc

gtcggagaac

gcegegeegeg

ggcgegececege

cgcceggcacce

cctggtggec

cgagggcgcce

cgectgcegac

cgeggtggtce

gcggetegee

ccgcgaccgce

cccgggacag

ccgcaccgag

gggagagctg

gatgccggac

ctgaccggceg

ggaacgccceg

gacgccgceceg

ctggagcagg

gggcacgacce

ccecggegegt

gegetgggeg

ctggccecgece

gtcctggtga

gcgcacgacg

gcegaccteg

gtgtccgacc

cacgccgegg

geggtgetcee

gacctcgegg

gcgaactacg

gggctteecg

accgaggccg

cgcteccecega cgecaccacg

cactggccga gcteggegeg

ccggaccggt gcetgetgecce

cagcggcecca cacgctcacc

agcgtttcge cgggacccgce

cggeggegge cgeggtgtgg

tcggectget cgacctcgac

gcgacgagcec gcagcetgege

gcgcacccgce cggcegacgac

ccggeggaac cggtggtcete

tgcgtgaget getgetggte

tcgccgacct ggecgacgece

gcgacgeggt caccgegcetce

gcgtgetcega cgacgggetg

gccecgaaggt cgacgecgcece

cgttcgtgat gttctecteg

ccgecggeaa cgegttecte

gcaccgecct ggectggggce

aggceggegeg cctegegegce
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96060

96120

96180

96240

96300

96360

96420

96480

96540

96600

96660

96720

96780

96840

96900

96960

97020

97080

97140
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tcecggggtcec

accggcgaac

gaggtgcceg

ggetcggeeg

cgcgaggtge

gccgcecgacg

gtggagctgce

ttcgaccacc

gacgacgacc

atcgtcggca

ctggtcacct

gagaacctct

ttcctgecacg

accgcgaccg

gcegggatceg

tacagcgact

agttccccga

gtcaccatcg

ctgcgcetegg

ggegtgtteg

cggcgcetgac

cggcegetege

cggtcctgeg

ccgecteggg

tcectegacct

tcgacgecgg

gcaaccggct

cgaccgtcga

tceceggecege

tggcgtegeg

cgggcegecga

accaccccga

acgccgecga

acgcgcagca

acccggtcetce

acggcacggt

gegtegecte

acaccgcgtg

gggagtgctce

tcgacttcge

cgtcgagcac

gcegatgegt

ggcgetggte

gctgegtgac

cgtcecgegge

gcgegegtte

caacaccgtc

cctgetggte

cceggtgegg

ctaccccgge

cgcgatcacc

cgccgaccac

gttcgatgcee

geggetgetg

getgegegge

gectegeeggg

gggeecgggtg

ctcgtegteg

gctcegeacte

ccgcecagegce

ggactcgcecc

ctcgaccegg

cggggecget

cgtctggecc

caggtcgcegce

cgcgaccteg

accgggctge

gacgtgatcg

accgececgegg

ggtgtcgceca

gggttcccca

ctcggcacct

gggttcttceg

ctggagacga

agcgcgaccg

cccgagtacg

tcctacacce

ctggtcgcga

gccgeegecg

ggcctgtece

tgttcgacge cgecectggece

ccgegetgeg tgceccacggg

ccecgeegege cgeggtegece

cgctcaccce cgaggagegg

tggtcctggg ccacgegggce

gcttcegactc getcaccteg

gactgcccgce cacgatggtce

ccgacgacct gttcggceacce

tcgccgacga cccgatcgtce

cceccggacga cctgtggacce

ccgaccgagg ctgggacctg

cctacacccg cgagggtggce

ggatgagccc gegggaggece

gctgggagge ggtcgagagg

gtgtgttcge cggggtcatg

agggcttcca gggcageggce

tcgggetgga gggeecggeg

tgcactgggc gatgcaggcec

tgacggtcat gtcgaccccc

cggacggacg ctgcaaggceg
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97200

97260

97320

97380

97440

97500

97560

97620

97680

97740

97800

97860

97920

97980

98040

98100

98160

98220

98280

98340
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ttctcegacg

cggcagtccg

gtcaaccagg

gtgatccgcee

gcgcacggca

tacgggcggg

ggccacacce

cacggcaccc

gacggcacgg

€gggcregeces

ccggcecacgg

gtgccetggg

gccgaggcege

accggccgcea

ctgegegggce

gtccggageg

ggeegtgage

gecgetggagg

ccgctggacg

acgccgacgg

acgcgctecg

acggtgcgtc

aggcactcgce

ccggcaccac

accgcgacac

aggccgcecgce

tgccggegac

tcgegetget

tgtcgtegtt

acgcatccgg

tgctgtecgg

tggaacggeg

cgctgttcga

tgaccgcgct

gccggaccegce

tccacgaccg

ccgagetggg

agaccggggc

cgtcggetgg

gaacggtcac

caacggtctc

cagcggtggg

cctgggcegac

cgaccggcecg

cggcegtegec

gttgcacgcc

caccgagcag

cgggatcagce

geeggtegeg

ccgcacgcecce

cceccggactg

ccaccgcegcec

cgccegceggac

ggtgctctte

gttcceggta

ctcggacctg

ggcgcagceceg

gccgaggecg

gagatcctgg

accgcegcecca

ctgtccaccg

ccgatcgagg

ctgctgcteg

ggtgtgatca

ggtgtcccect

agggegtgge

ggcaccaacg

accccecgacg

gaggcactgg

cggcececgeceg

gcegtectgg

ctcceggacce

tccggtcagg

ttcgccgagg

cgeeeggteg

gcactgttcg

ccggcatget ggtgetggag

ccgtggtgeg cgggteggeg

acggcccgtc gcagcagcegc

gcgacgtcga cgtegtcgag

cccaggceget gatcgegacce

ggtcggtcaa gtcgaacatc

agatggtgca ggcgatgegg

cgtcgcacgt ggactggtcce

Cggagaccgg gegggceecgce

cccacgtgat cctggagcag

gcCaccgacca cgaccgggcce

ccgggeagge cgggaagetg

acgtcggtct gtcectggeg

ccgccgaccg cgaggaggca

cggeggtegt caccggggcce

ggtcgcageg geccggeatg

cgttcgacge ggtcatggcce

tgtggggctc cgacacgaag

cggtcgaggt cgcectgttce
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98400

98460

98520

98580

98640

98700

98760

98820

98880

98940

99000

99060

99120

99180

99240

99300

99360

99420

99480
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cggetggtgg

atcgccgegg

gecgegggegt

accgaggacg

ccggagtegg

accgcecgacg

atggacccga

tcgatceccgg

ccecgggtact

ctgcagggeg

ctggtcagca

gageegggceg

tggceggege

gagcggtact

ggcgegacceg

ctgttcaccg

ggeegggteg

gteggetgeg

gggtcggtge

ggtgtetggt

agtcgtgggg

cccacgtgge

cgctgatgcea

acgtggcccc

tcgtegtcete

ggcaccggge

tgctctecga

tggtgtcgaa

gggtgegeca

ccggegtegg

gccagacggc

cggcegetege

tgctcaccgg

ggceegeegg

ggcacccgcet

ggeggatgtce

tcgtgeeggg

accgggtcga

aggtccaggt

ccecgeteegg

gatcacccce

cggggtgttce

ggcgceteecg

gtacgtcacc

cggcgacgag

caccgcegcetg

gttcggggcece

cgtgaccggce

cgtccgcegag

caccttcctg

cgacggcgtc

cgecgetggec

cggacgeegg

gcegetegge

gcteggegec

gctgegeace

caccgcegcetg

cgagctcacc

cgeccgtcgag

tgacgacggg

gacgtcctgg

tceetggeceg

gCggecgecg

gaccggetgt

cacgccgtcec

cgggtgtcege

gtcgeegeceg

gcgetegeceg

accgtccgcet

gagctcggac

gtcgteccge

cggctgcaca

gtcgagetge

gggacggcceg

gcegteggee

cacccgtgge

ctggagatgg

ctcggegecc

gcacccgacg

acctggaccc

ccgggceactc gatcggegag

acgccgegeg getggtegeg

cgatgatcgc cgtccgegeg

cgatcgcgge ggtcaacggce

gcgaggtgge cgeeeggttce

acgcgttcca ctegeecgetg

ggatcaccta ccgcgaaccg

ggeeggggga getgtgegac

tcgccgacgg cgtcaccgece

cggacggegt gctgtccgeg

tgctgegcaa ggaccgceccce

ccgegggeac ggacgtcegac

ccacctacge cttccagegg

acctgaggge ggtcegggctce

tggccgecga cgacggatge

tggccgacca caccgtcegec

ccgtgegtge cggegacgag

cgetggtect gcccacctcece

aggccggacg ccgeaccgtg

ggcacgcgac cggagegctce
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99540

99600

99660

99720

99780

99840

99900

99960

100020

100080

100140

100200

100260

100320

100380

100440

100500

100560

100620

100680
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agcaccgceceg

gagccggtceg

cecggtgttcec

gcgetgececeg

gacgcggegt

cccttetect

ctcgcecccegt

gtcgtcaccg

gtcggtgacg

acggtcgegg

gtgccegteg

gtggtcgtce

gcegaggtcec

ctggtcgtcg

gggctggtge

ggtgacggca

ctgacgctct

gacccggceceg

ggcgcegceage

ggagcccecege

aggtccaggg

geggeetgeg

aggagacggc

tgcacacctc

ggcagggcegt

ccggcegecga

tggactcgct

cgctgttcga

tgctcggtga

gcaccggceac

tcggtgtgga

tggggacgcet

tgacccgggg

ggtcggegea

ccgtcgacge

ccggegegga

tctggaatcc

tcgegegeca

cgttggcgag

ctgctacgac

tgcggectgg

cgggtcecgece

cctgcetcacc

gtccectgeac

cgcgatgtcg

ggtcacccgg

ggtcacccgg

ggaccccecte

cgatgtcgcec

cggegcecggce

gcaggaatgg

tgcgaccgac

gaccgagcac

ggacgcccte

gatccgtgcec

ggacggcacg

tctggtcgag

gtgacgaccg

geettegeceg

cgcegceggceg

gacgcgttcg

gggcteggtg

cgcteegggg

gtgcgggcga

gcegtegeceg

cagccecgtceg

ggtctegeceg

gtgatcgceceg

gacccggtgt

ctccggcacg

ggcagcgacce

ccceggcegeceg

gceteggete

ccecgectea

gtgctggtca

gtccacgggg

aatggccgece cgeeggggcece

acgccggatt cggetacggce

aggagctgtt cgccgaggtce

gcetgeacce ggegetgetce

acggcegggac ggeggegetg

ccacggeget gegggtgegg

gcgacccggce cggggcaccg

cCgacgcggce gacccacggce

cggccaccgg ggcaccgegce

gcecgetege ggacgegggt

cgcgegacga ggteccggag

ccggtaccca ccggaccacce

acgcactcge cgggtcecegg

tcgecggecge cgeegtegece

tcggccacct cgatctcegge

tcggctecga cgagectgeg

cceggetgee cgtegggggc

ccggtgggac cggeggectce

tccggeacct ggtgetcegeg
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100740

100800

100860

100920

100980

101040

101100

101160

101220

101280

101340

101400

101460

101520

101580

101640

101700

101760

101820
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agccgcecgeg

ggegeetegg

gtcgcecgacg

gacgacggtg

gccgacgegg

gtgttctegt

aacgccttcece

ctggeetggg

gcegcegcegcece

ttcgacgegg

cggctggaca

gtccggacce

gaccggctcg

acccggatcg

ctgcgcegacc

gccaccggcece

gccgagcacce

gcceeceggceceg

ggeggggtgt

tcegggttcee

gggceegacge

tgtccgtgceg

ccggegegga

tgctcgecte

cctggtacct

cggtggeggg

tcgacgcecect

ggeegtggga

tggccegtte

ccectggecegt

ccgeggeget

gcacccgceceg

tggccectcegg

cgatggtcct

tcgggttcga

tgcggctcac

tgcacgagga

cggtcgcecga

cctcgecgga

cCacgaaccg

ccceeggceage

ggtctgegac

ccggtegetg

gctcaccgcee

gcacgaggceg

cgtgctgggce

cgcggcegceac

gcagggcage

cgggatgecg

gagcggcacce

ggeggagtcece

cgcegceggcece

gcecgacgtg

ggggcracgeg

ctcgctcacc

cgcgaccctg

gctgttegge

cgacccggtce

ggacctgtgg

gaactgggat

gcegtgeteg

gtgtccgacce

accgeggteg

gagcggcteg

acccggcacce

ggcgcecggac

cgeegtgecg

ggtatgaccg

ccgetgtegg

gcegacggte

ggtgaggtcce

ggeggtgcgg

cgtcaccggg

gacccggceceg

geggtegage

gtgttcgacc

gccgacggag

gtcgtegtceg

cggetgcteg

ctcgggtegg

tcgacgaget caccgceccege

ccgecgeggt caccgetcte

tgcacaccgc gggegtcectg

gcaccgtget ggcgecgaag

tggacctcga cgegttegtce

aagcgaacta cgcecgegggc

cgggactgec cggtctcteg

gcaccctcga cgacgecgag

cgcaggacgg cctgtcgetg

cctegetegt cgetecggtg

ctgcgatcct gcgeggectg

cgaccgtcege cggeectggtg

agctcctega cctggtecge

tggtcgacga gecgggcaccg

tccggaaccg getgagcacg

acccgaccgce caccgegcetce

tagtgccgge ccecegtegeg

ggatggegtg ccggttcecce

acgacggegt cgacgeggtce

tctacgaccc ggaccccgac
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101880

101940

102000

102060

102120

102180

102240

102300

102360

102420

102480

102540

102600

102660

102720

102780

102840

102900

102960

103020
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cacatcggca

geeggtttet

ctgctggaga

ggcagcgcca

ggeegggagt

gtgtcctaca

tcgetggtgg

ctcgegggeg

cggggectgt

tggtccgagg

cacgagatcc

ctgaccgcegce

ggeetgggtg

gacccgatcg

cecgetgetge

gegggtgtga

gtggacgcegce

ccgacgecegt

agcggcacca

cctectecac

tcgggatgag

cctectggga

ccggtgtgtt

tcgaggggcet

ccectgggect

ggatgcacct

gcgtgacggt

cccceggacgg

gcegtegggat

tggcggtgct

cgaacggtcc

tgggtgacgt

aggcgcaggc

tgggctceggt

tcaagatggt

cgtcctegea

ggccggagac

acgcccacat

ccgccacggt

cceccgtgag

ggeggtegag

cgeecggggtce

ccagggccag

ggagggcececeg

ggcecegegeag

gatgtcgacg

gcgcetgeaag

getggtgctg

gegegggteg

gtcgcagcag

ggacgtggtg

cctgatcgeg

gaagtcgaac

getggegatg

cgtggactgg

cggeegtgeg

cgtgctggag

gggttectge

gcgacggcca

cgggceceggga

atgtacagcg

ggcagctcge

gcggtcaccg

gegetgeggg

ccgggcacgt

gegttegeceg

gagcggeggt

gcggtgaacc

cgggtgatcc

gaggcgceacg

acctacgggce

ctgggtcaca

cggcacggga

tccgacggea

cgccgegecgs

cagcccgtceg

acgacgccgg tgggttcgac

ccgacgcecca gcageggetg

tcgacceggt cteectgegt

actacggctc gatcctgggce

cgagcgtcege ctegggeegg

tcgacaccge gtgetegteg

cgggggagtyg cacgetggcce

tcgtcgagtt ctcccggeag

acgccgecega cggegteggce

ccgacgceget gcggaacggt

aggacggtgc gtcgaacggg

gcegggeget ggegaacgcece

gcaccggcac gacgctgggt

gggaccggga catcgaccgg

cgcaggccge ggeeggtgtg

cggtgccgeg cacgttgcac

cggtcgceget gctcaccgag

gtgtgtcgtc gttcggcatce

ccgtegeega geeecggegag
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103080

103140

103200

103260

103320

103380

103440

103500

103560

103620

103680

103740

103800

103860

103920

103980

104040

104100

104160
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cctgccgage

gtgcgegece

gtcgacgtgg

ctggeegggg

gacceggcegg

cagggttcge

gaggegttcg

acgctgcegeg

ggctggacce

tggggtgtgc

gtggcegggg

atgcaggcgce

accccgetge

gtgtceggea

cggaccacca

gaggggttcce

tcgaacctga

cgtcacgtcc

gtcaccgect

gtcccggagg

CcCgaacccceg

aggcgececg

cccacgcegcet

ccggtceccga

cggtcaccgg

agcgtccegg

acgcggtcegt

aggtgatgtg

agcccgegcet

ggccggacct

tgttctecget

tccecgaccgg

tcaccggtga

ccgaggacgc

ggctgeaggt

gggeggtege

ccggtgcgcet

gcgagaccegt

acctggagat

gcgecgtceac

cgtggtgccg

gctgegegac

cgcgaccacc

tcegetegee

ggagagcgac

catgggcegg

cgecgegetg

ggctgecgac

cttcgeggtce

ggtggeeggg

ggccgacgeg

cggcgcegatg

cgtcgegatce

cgtgctggec

gtcgcacgceg

cgagcggctg

cgcgeggcecg

cegettegec

cggaccggac

ggtgccectg

tgggtgctgt

gcgcetcaccg

cggteggagt

gcgcetegacg

ggcggecegea

gatctctacg

gacgccgage

aacggggagt

gaggtcgegg

cactcgatcg

gcecgecteg

atcgcggtgce

gecggeggtga

gtcgggacce

ttccactcge

acctatgccg

ggtcagetgt

gacggtctcg

ggggtectgt

ctgcgecgeg

ccggeeggtce gecggaggea

agcagcccgg cccgegeegg

tcgcccatcg cgeegtegte

cggtcgectg cggecgeccce

cggcectget gtteteeggg

cceggtteee ggtgttegece

tggagccggce agacggeggce

ccggtcgect ggacgagacce

cgcaccgget cgtggagtcg

gcgagatcge cgeggegeac

tggcggegeg ggecegtetg

aggcgaggge ggacgaggtce

acgggcecgge cteggtggtg

ggctcgeega geagggeagg

cgctgatgga cccgatgctce

agceggtggt gectgtggtg

gcgatcecgga gtactgggtg

cgtcgetgga cgeegegggce

cggcactgge cgcacagacc

accgcgacga ggagacgacc
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104220

104280

104340

104400

104460

104520

104580

104640

104700

104760

104820

104880

104940

105000

105060

105120

105180

105240

105300

105360
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gcgcetcaccg

ttcaccggga

ttctggecgg

gagcacccecgce

ggacggctgt

ctggtcceeg

gaccgggtcg

cagctgcagg

tcceggeegg

cecggeeggtce

gtcgagatcg

ceggtgttcec

gagctccccg

gcggceactge

ggeggggcegt

ctgegggtgce

geeggtgege

ctgcgtgecg

gccgeggage

cgcgggcgcea

cceggeceggce

cggccecggac

tgctcggege

ccecgeggcetce

gcacggcegct

aggagctgac

tgaccgtcga

agggcegeeges

ccgecegececece

acacggaggsg

geggeetgeg

acggegeegg

acgtgtcgcet

tgcecttcete

ggatcgcegcec

cggtcgtgac

cccggaccga

gggccgetcee

gctgcacget

ccgtgtcgac

cgcggacggce

cgccgtggag

gcaccegtgg

gctcgacatg

cctggecgece

cgcgecggac

cgaggacgcc

ccteggggeg

ctgctacgac

cgcagcectgg

tggcaccgac

getggeggcea

ctggtecggg

gagcgcggac

cgtcgaggcec

ccgtgacgeg

cgtggtcgec

geegggegea

ctcccgacgt

gacgtccgeg

ctcgegtecg

ctggtcgacc

gcgateeggg

cecgetggecc

cccgacggga

tggacccggce

gacgegacgg

accttcgeecg

cgeegtggeg

gggttcggece

ctcgcetteecg

gtgtcgetga

ggtgtectgt

ctgcacaccc

ctgttcgggce

gtectegggg

ccggeggetg gecacgacctg

acgcgttcca gcaccagtgg

cggeeggget cggegegecce

gcgggggagt ggtgttcacce

acacggtget ggggcacgta

ccggtgacca ggtceggatgce

tgcccgagea gggggecctg

accgggccat cggcatccac

acgcggecegg tgegetggeg

tgtggccgee gecggacgece

acgccggett cgtctacgge

aggagctctt cgcecgaggtce

tgcatcecgge cctgcetcgac

acggcaccgg cggcaccggce

tggccggegg agecgeagece

cggtgeggge cgtcegacggg

ggcaggtcgg cgccgaacag

tggactggac ggtcgtcgac

ccgaccegtt cgggetggece
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105420

105480

105540

105600

105660

105720

105780

105840

105900

105960

106020

106080

106140

106200

106260

106320

106380

106440

106500
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ggggcggtge

ccggtgeegg

gaggaggtgc

gaggagctcg

ggeggtgteg

gagaacccgg

tcegggttgg

ggcgegetge

tccgacgege

gggcteggcea

ctcgeeggece

gegeteggeg

gcgetggteg

gtgctcgacg

CCCaaggccg

ttcgtgttgt

gccggcaacg

ctgtccatgg

gccgaggcac

gagctgttcg

cggacgccegt

acgtggtgct

gcgectgeac

cgacggcccg

gcgacctgee

gcaccttcgg

ccgeggeget

gcgececeegeg

gcecggecect

gceetggtege

gccgceggace

ccegggtecg

ccgaggceegg

acggcegtgcet

acgccgegtg

tctecteggt

cctacctcga

cctgggggcce

agcgcectgge

acacgctgcet

gcaggtcgac

gttceeggte

cgtcegggtce

getggtggte

ggceegeegeg

gctgcetegac

gaccgcegcete

cctggeeegg

gcggaccgac

ccggceacctce

gtccgeaccg

ggtggtggcece

gcgggagegt

cggctececte

gcacctgcac

cgegggtgtg

cgegetggeg

gtgggagcag

ccgeteeggg

cgcggceceggce

gacctggceca

gcggeegage

ctggagcagce

gtcacccgtg

gtcegtggte

ctcgaccegg

gccaccgagce

atcgccgcega

ggcaccgtge

gtcaccggac

g8CgCgeceg

tgcgacgtcg

ccgetgeggg

gacgcggccce

gaggcgaccce

ctcggeggeg

gcgagccgcece

ggcageggea

atgccgecegt

tccaccggec

cactcgtgtc ggccacggac

cgggegtcac cgggeggecce

tccageggtg getcegecacce

gcgecgtcac ggtggacgac

tggtcecggtc ggegtcccac

acgcagccgg cacggatttce

ccgagcetgge ggtgegegac

cgcacgagca gcccgatgga

tcgtcaccgg cgggaccggce

geggtgtgeg ggacctggte

agctcgtcge cgacctcgag

ccgaccgega cgeegtggeg

gegtegtgea caccgeeggt

ggctcgacac cgtgetgegg

gggacctgga cctcgacgeg

ccgggeagge caactacgeg

gcgecgacgg getcegegggg

tgaccggaac cctgggcgag

tgcccgecga geagggectce

gggcgetggt cctgecggte
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106560

106620

106680

106740

106800

106860

106920

106980

107040

107100

107160

107220

107280

107340

107400

107460

107520

107580

107640

107700
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cgectcegacce

gtccggacca

gtccgeegge

CgggeCceLees

cagttccagg

gcagccaccg

gtegtgegge

ctcgeegege

gagcaccgcce

gccgaggacce

gcetecgacg

tccegggggg

caccggcecgce

gaggaaggaa

acccggcacce

cgttctactt

accecgggcecg

accaggtcca

gccacagceat

tggccgeget

cgcegceggceg

tcgeegggcet

ccgecgacgt

aactggggtt

ggetgegget

atctgcggag

tcgacggect

gggtcgeggg

ggeegtegga

acgacatgtt

gcggececgsge

ggtgceggtt

ccccatgacg

ggagcggcecec

cceggteteg

gcaggaccgg

cggcgegetg

gggcegegace

gcgegegcete

gaccgcecgcece

cggtgcccca

gctegggeac

cgactcgctc

gcccgcaacce

caggctcgtc

ggagegggcec

ccggatcgag

ccccgacggce

cgeectgcetce

cggegeggtce

cactggctac

acgaccgcca

gtgcagctcg

gcgcagetge

cgccgcegaga

cgggactcgce

ctggegtteg

gacgaggtcc

gcggegeaceg

gagcaggacg

accgacgcca

accgceggtceg

ctgctgttecg

gtcgceegage

atcgcgggcec

gtgctgegga

gacggegeeg

aacgacgagc

gtcceegecece

gtcgtecgge

CCgaggagag

tctgcttcecee

agaccaccgce

ccagccceegg

tgcggggcca

aggtcgegeg

cggegetget geggggectg

caccggacgce cgacgegcetce

agatcctget cgegetcegtg

ccgeggtggg ggtecgtcag

agtaccggaa ccggctcaac

acttcccgac cccggecgag

ccgegggege cgacgecegte

tgcacgtcga cgacgagggg

ccaagtgggc cgggectgcac

gggacgacac cctcgacgac

tcgggetcgg ctgaggtgec

cgaggccagg actagggatt

agcacgccgg gtgegtcecgce

cctgtgggtce cggtgettece

gcacgeggge ggttcggect

ggaggtgttc gecgtgcagt

tgacctccac accctcgecg

ccgecctacg gtettetteg

gcggclacgag geccagegecg
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107760

107820

107880

107940

108000

108060

108120

108180

108240

108300

108360

108420

108480

108540

108600

108660

108720

108780

108840
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ggeggatcege

acgtgcaccg

acaccgcgct

attacgaggc

ccgtectgac

accacacctc

ccgacgcccece

gcaggagcga

tctcctagge

gtagcccagg

gtcggegtgg

gctegtegga

ccecggegeec

cgeegtggtce

gctegaggge

accggacaac

tcgecggececg

cttccteggg

gcggaccgac

tgeggeggtg

ccacctgttc

gctgagegac

gcteggegac

gatcgagacc

cggggacagce

cggaccgttc

ggcgatcatc

gcgeggtcac

tcaagatcgt

atgtccgatg

ctggectegg

ccgececggga

gtgcgggceg

cgggagetgt

ggtgceeggt

ctctacccgg

ctggtccteg

ttcctgetge

g8agecgagcg

accgaggtgg

gceteeggee

gagcagatcg

gacgagatcc

taccgctgca

gaccccCaaga

gatctgcacg

gccatgetge

cgtaccgaca

cgagccgggt

ccaccgatcg

ccggtgeegg

tcggcaagtc

ccecgtgecca

tcggggecect

ggagtgcacc

tgctgcacgg

tcgtcgacga

geeggtegga

cactgcccga

gcecgetgga

ggcgcgceace

tcgaggagcet

tccggatgat

cgceeegegeec

cctcacggga

tcegteeggg

gcacggtcect

cgeggegecce

ccgececeggcece

cggegtgege

cgcegcecegece

ggtgctgcte

tgggcgggaa

ggccegecegeg

ggegetggac

cctctactgg

cctgcagtgg

gggtcteecg

cecggetegec

ccggtecegge

ctcgegtgtce

gaagctgctg

cctgeccgea

caccgtggcec

Ccgaggcgegag

cgggcacttc

caccgegtceg

ggtatccgge

gggaccggtce

ctggtgggtce

ggatcacacg

gacggcttct

cggacctegg

ggeecggteg

gaggcegacgg

ctcaccgtga

tgcgacgacg

ctcggggtgg

gagatccgca

gtcgeecgge
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cgtgacgagce

gecgggtaceg

atccgcagceg

gcgecgatca

tcctggegeg

ttcctegget

tcectgatcece

acgggtggga

gctegtggag

gggggtcecga

tcgtgeggcet

gcaccgaggt

acatctcgtt

acccggegcet

geggtgeegg

accacaccgc

cctegetgge

tgctcgecte

cccaggccgg

tcgeegtgge

108900

108960

109020

109080

109140

109200

109260

109320

109380

109440

109500

109560

109620

109680

109740

109800

109860

109920

109980

110040
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cecgeggtgec

ggcctecgge

cggcgacggce

ggaacggcac

cgtgggtgcec

ggccgacgeg

ccggcacgac

cctgegeegg

ggeggtectg

ggceegeggcee

ggtggtegeg

cCagcacgag

cctgeecteg

ggcccecegt

ggccgaccece

cgtcgggcetce

ccggcececgece

ggcgatggac

cgacgaggcc

ggtacgggag

gggaacccecgce

gcgaccgacce

gtgttcgacg

gagcagacca

gtcgcegacge

ctgctgcgcea

cgcggcegcecce

ctcgtectge

gcegeggcege

gcccgacceceg

ccggagegtg

cgtgcccagg

geggtgeggg

ggtccegagg

gacgagaaga

ggccgeactc

ggtgacgacg

accctcggeg

ccgagccgcece

tgctggtcga

ggatccaccg

ccceegcecgea

cggtcectege

tcgtceggac

ccgeggtgtt

gggtgctgag

ccggegeegg

accgeggtge

acgacgtggg

ccgtcegegea

ccgecegtgea

tgctgcagga

cgaccgagct

agaccgtggce

ccgcecgageg

cggcegegec

getgggeggt

gcaggegceeg

gcagctggtc

getegggege

cgtcegegece

gaccctgtcee

cgaggtcttc

gcgtggactce

cgacgcgees

cgagccctgg

ccggcececgece

cgcgceggacce

gctgegegac

gctggecatg

cgtcctggac

gcgcacgcac

cgcgacgatc

ccagaagctc

cgtggacctc

gctggecteg

ttgctcgacg cgctcaccga

gcecgagetgg geccggtgac

gaggtggtcg acggtctcegt

gtggccgeecg cecgtegeggt

ggggtgcceg cegggteggt

gcecccgace ggteggactt

cccggggacg agcetcgacga

cgceeggeeg aggtggtgge

atggtcgacg tgctgectgga

gtcgeecget acctggaacc

cggetggeeg cggegetgge

gcgcetegace gggecgtgga

acctcgcetgg cggtgcagca

acgatggacc gcgagttccce

gtggaggeeg cgetgetggt

gaccggatgg gacggatggc

gcgatgatga cggtgaccct

gcgegeeggg tgetectggt

tcgctggtge tgeggcetgge
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110100

110160

110220

110280

110340

110400

110460

110520

110580

110640

110700

110760

110820

110880

110940

111000

111060

111120

111180
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cgacgaggtg

ggeeteggeg

cgggageetg

ggegtggegg

gggcgacceeg

cttcgectgg

cgacgtcgac

tatcgcgaac

Cggccgeecg

ggggaccggc

gcgegegegag

cgagctgatc

ggacgccecege

ggcgegeccgg

cggcteceeg

gggcegeceege

ccatctcacc

cgtcgatgcec

geetgegeceg

gcgatcaccg

gaggagtcga

tggacctaca

gCecgaggecg

gggaacaccg

gaggegacge

gagtaccacg

cgggcecctgt

ccegtectgg

cacgaggcac

CgCggecees

gacatgctcc

ctcgceccacc

gagcagctgce

gtegeeeggg

ctggacccgce

aaccgcgaga

agcgcegttcece

gceegggtec

agctcgaccg

gcgageeegg

cagcggtgcet

geetegeegt

aggccgacgce

tggtgccgac

tcgagetgcet

actacctgat

cgacctaccg

cgeegtggtg

acgggatcgt

ggctegeget

gggaggceggt

acctgctggg

gcegegecgec

aactgctcegt

tgaccggtgc

tcgeggagge

gcaagctcgg

gcagcgcatg

cgecectegac

tacggggcegc

cgaccggctce

ggggaccege

ccgcacggceg

gatcgcactg

cgacgggatc

g8CgCgagce

ccgetgeggg

ggtgcacgcc

Cgagggagec

gctggeecge

ggaggtgctce

ccgggegatg

gaccctggec

gcaggeeggt

cgaacgccgg

getgttegte

cgtcaccgac

atcgacggcg

gegetggtgg

tcggeectge

gtcgtgcaga gecgegagea

gcgaccaacc acgtcegtegt

ctcgacatcg ccgagcagga

gcgaacgtgce gccagcagca

gtccggecce ggetcgagga

ggggcgaccg ccgacgtegg

gacagcctcg acgceggeegg

gcegtectge tegecgacac

gccgaacggg cggegegetg

ggtgtggtca ccgecggtcece

gagggetcge ccgeeeggac

ctggtgtccg accacgcecga

geceeggtgeg gggegetgeg

ggccggatge gtccgeccac

gtggtcgeee tecgecgecga

acgctgcegea ccgtggaggt

cgggecgecc tggecgggat

tgttgcgega acgggacgcec

cggggggatc geegttegte

tccgeegtge gteggggegt
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111240

111300

111360

111420

111480

111540

111600

111660

111720

111780

111840

111900

111960

112020

112080

112140

112200

112260

112320

112380
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gccgcecgace

ccgetegega

tcggggecgg

cgcaccggcece

cagtggctgce

ctgaacggca

gtgctgegga

ccgacgcctce

gecggtgetge

gtgccggage

gacgggetgce

ctgcagccgg

gcagegetgg

agcgtcaccg

tcecgeegeceg

ctcgacgctc

cggcaccggg

gagccectge

cacaccgcegce

gecgeggtacg

cgggccacgg

tgggcgecga

cggtgctect

agatgctgct

cgcacgacgg

cggggecget

ccgaccgcegce

gggcgaccct

tggtgcgtcg

cccecegecect

tgcgacaccg

ccgcecaccgg

acgtcgtcect

gcetegegge

cecgegetegg

ccgaggaccg

cggacccgcet

ccggtacgge

ggtgctgtce

tctggtcgag

cgtcctgeac

ggtcgtcgac

ccggcegacgg

tctcggetgg

ctcectegge

tttcaccgtc

ggeegggcte

cgcggcecacce

ggtcgaggeg

ggteggegge

cctggteege

ggccggeatc

gCggeccges

cgagccctgg

gcecegecgac

CCgcgeeecs

cgegegggtg

gcgeggacceg

cggcteggece

gagtggtgcc

gacctgcact

cgcgaggcgce

gcegtetege

geggtgeggg

ctcgeecegte

gaccgegegg

geeegeegeg

ttgcgegegg

cccgtagegt

ggcaccgacce

gagceegggece

ctgceccgagg

gcggeegage

gcegeegegg

ctgetggtgg

ctctccecgga

tccccaccga gaccgggtge

cggtaccege geegeceecgg

gtgctgtgct cgacctcgec

gggcecgacga ggacacggga

cggtcggect tctggtcegece

cgaccggecc gtcggacgtce

aggtggtcac cgccgagtac

gctgcaccgg cggcaacccg

tgceccecgac cgeggecgcece

accacgtcge ccgggtectce

cggeggtgtg cggatccgag

ccaccggtge cggggececgg

acgcgcetgece cgecgaccgce

accggaggge getgttegge

agcgcatcge ccgegecectg

tcctgecaccg ggtcgeggte

ctgccgageg cgegetgeag

agctggceget gtcgegeteg

tcaccctgga caccgacccg
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112440

112500

112560

112620

112680

112740

112800

112860

112920

112980

113040

113100

113160

113220

113280

113340

113400

113460

113520
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gcggcgagcece

gcggeecegge

gcggacctge

ctgcacggcec

gggaccaccg

gccecegcegceca

gcgcetceacce

ctgctcgaga

gtcgagetge

gceeeggtet

ctggeggage

ggagtacggce

ggccegcecace

ggeegggtcea

tgtgggtcge

tggggegege

cccaccgceceg

ggagctggge

tcgtcgtegg

cggcggegceag

ggtacggggce

aggcgctgga

tgtcgttgtc

cggtcgccac

cgtggtcgcet

cgctgaccgg

tcgacgecegt

tcacccggga

ggacggggega

cctcecgacgg

ccgacgtgga

ccggtgegge

gcgacgeggt

atccggtcect

ccgeggecgce

cggcceceggt

tcggggagcec

acccctgege

cggeggtgtce

ggeegggctg

ccgageggtce

catcgeggtc

ccggcetgacce

ggcggceagee

ggtcctgege

cccgageggce

gggctgtgcece

gcgeeceggte

cctcgacgge

gcccgacceceg

ggctgecgac

cctgctggag

ggagcactac

ggegeegtgg

ccgeeggttg

cgcggceggcece

gcteggggac

gacgccgtca

ggcageggcee

acggtgctgce

gacctgetge

cgtcgatgtc

gacgagctcg

ggctcecegacg

ggccegcegace

gtccteecgg

gacgaggcgg

ccgececgeceg

gcacgacggg

ctcgeegggg

gcegeggect

tacgcgeggg

atggggtgcg

cggteegegg

gccgcecgacg

gaggcggtcce

ggggtggcge

ccegggcecgce

ggaccgcecect

gggccgecte

tgtcegeegg ggaggtcggt

Cggaggacgc geeggegegg

gcttcgaccg geggaccgtg

acgacggtcc ggtcgececgce

gggaccgtge caccecggetg

cgataccgca ggtggtcgeg

gcgaggegat gcaccacctce

tactcgeggt gtcggcactg

acctgcggge cgeegecegte

ccgeeccgggt getggtgceac

tcgeccgacct cgeecgeeggg

ggegegtgeg gteggtgeag

gtcggetget getggacegg

cggcgaccte getgetggece

agctccgget ggegeteegg

tggccggget ggacgecgag

gtgctgcacg gecgtgaccg

Cgacgggage ggegeggeeg

gctegacgeg gtgggggteg

ggcgcetegtc gagegcegact
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113580

113640

113700

113760

113820

113880

113940

114000

114060

114120

114180

114240

114300

114360

114420

114480

114540

114600

114660

114720
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tcgagttcgg

cccgceacceceg

cgctcgaccce

tggcgaccgt

acacggcgtc

ccttegtegg

tggcegggtce

tggtcgeegg

tctcgggagg

gtggceeggt

agcgcttcege

tggcegtgcet

cgcacggcect

acaccgggtt

ggctgcacct

ccgcegcacct

ccgeggceccea

acccggtcege

agecgegeesc

cgtceeeegg

gtggctggeg

ggcggagace

gggcgecgaa

getgeggtgg

caccaccctg

cgccgtaccg

gegetteggt

tgtgcecgtceg

cgeggegtge

ccggtgectg

cgggcececgcece

gegtgeggtg

cacccaccceg

gcgegegeceg

gctegeggte

CcCagacgacg

ggtccggtac

cctgetggte

cagctgttcg

gegteecgee

cacgaggagc

cggeceggtec

ctgaaccggce

cacggcgacc

ctgcggtcecc

CgCgcgeecsg

gtgctgegeg

atccccegecg

cgggcacagg

gccgaccecegg

caggggcage

ctggtccgeg

cggetgetge

gcegcecececege

accgcegctcec

ctgegeeggg

gagctggeeg

acccgctect

cgaggctgcec

aggaccgggt

tggtgcetggt

tcgtcgegeg

cgggcegeegg

ggeegetggg

acccggagtt

ccgtgctcega

tgcgcetegge

acgacgcggce

cggtegtgge

tgacggaaca

acgtcgccege

acgagaccgg

tcgacggcetg

gcccggacac

ccctgcetcega

Cggcggageg

cgcegcecegeg

cgecggegcetce

gcgegagetg

cgacgatctc

gatcccggac

gcggeegeeg

acccgcecegeg

cctgcaggtg

cgaggtcgtc

ccggceceggcece

gcgecggtac

geggetggeg

gggtctgete

cgaccccegcece

gcaccacgcce

ggccgtegag

ggccgacgac

cagcgacgtg

gttcaccgag

ggtgcggacg

gcggeggaac

caggcgctgt

cagtgggegg

ctgceegtgt

gtacgeggtc

gtcegeggga

tgcgaggagg

gcggeegeceg

ggeetgeggg

ctgggcegecc

gagctggacc

accgacgacc

gagcgcgage

caggaggtgg

gtectgeggg

cacgacgacg

cgtggccacg

cccggceacceg
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114780

114840

114900

114960

115020

115080

115140

115200

115260

115320

115380

115440

115500

115560

115620

115680

115740

115800

115860
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ccgtccggea

cgctcaccct

tcegtgegge

ggatcecgtge

gcgegetget

gcgagetggt

acgtcgccca

cgcacggcat

ccgaccggcece

ccaccgcecga

cgectgeeegg

cgctgatcge

ggccegeeegg

cgectgegtge

tggagcacct

tgctgegeceg

tggcgegggc

tcgtcggegg

cggcggacac

cgggcgceccece

cgtgtcccag

gatcgacccg

cgacgccgga

ccgegececgg

gcgegaggte

cggegtgetg

cctcggggaa

ccegecegggce

geggeegetg

cgagctcgec

tggggtectg

cgecggegatce

cggtggtetg

gggceeggceag

cggetggtcec

ccgtggtgeg

gtggggtgcce

ggccegeggga

ggccgegcete

Ccgagggcgag

gcgetgecege

tcgacggtgce

acggacccgg

cggetggacg

gtggccgceac

ctgcacgccg

cgectgetge

gacgggccac

gaggactggce

ctggtcctge

cgtgagcgeg

gaggeecgeg

gtcgcegeacg

gacctggege

aacccggcecce

acgggeeccg

cccegcecegceac

gcgacccagce

ggtegegeeg

gcgetgetge

tgctcgecte

gggaggtgcce

tcgtcgacga

agcagcaccc

cggacgagca

cggcgcetgac

ggatcacacc

gtggcctgcet

tggtcceccga

tggcecegegg

gggtceccge

cgccggceact

cgacccacca

tggagtgcect

tgttceecgtg

cgctggaatg

tcgggegtge

tgagggaggc

agatcgtgct

gteggggtcet

gccgcaggac

ggegegggte

cgagtgcacg

ggaggggctg

cctcagcacc

cggeggggta

ggcgegegag

ggtgctcgee

cccgacatceg

gcggeeegeg

atcggccgcece

cggcceceggag

gctegtgege

gctcgactge

gcggagetgg

ggccgacgag

cctgegggtg

cgtcgaggtg

ggggcegacac

gcgeegecte

cgggeggteg

Caggagegcgg

gtggccegtce

gceeggtect

geggeeggte

ccggegeeeg

gtgcggecce

ctcgtcgecg

cccgegeegg

gCggregaces

ttccacaccg

ccegecegggce

gcggeegecg

gggcgacace

gcggeecgge

gagctggcac

cggggcetege

ctcagggact

ctcgcecggea

gaggaggcceg
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115920

115980

116040

116100

116160

116220

116280

116340

116400

116460

116520

116580

116640

116700

116760

116820

116880

116940

117000

117060
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gggceegggga

gcgacgacgg

ggcaggtggt

gggtcageeg

gcggeegeag

tcgtcacgtg

cgtcggggece

tgccgeggeg

ctcggeeggg

ggtcacgtcg

atcgacagcg

agaccggcect

tgggctcggg

gcegeggett

gctcecgatceg

agctggaccc

atgatccccc

accagcggga

tggatgtcga

cccggacacc

ggaggagtcc

ggaccgggtg

ccgggeegtg

tgcgettcgg

cgegeggtcece

cggtagccegt

acccggctcece

gtegggttge

gegggttgece

cgtcgacgag

cggcggcegta

cgatctcggg

cggcgceccat

agcgcgaatc

gcgggacggt

cgegcetectg

tgctgaacga

gcaccceeggce

gcgacgceegg

ccagcgtgge

gtcggegggg

gagaaacggc

ggggcggact

agctcegeggg

ccgcaccegg

gccecggcecag

caccggtgat

gtgcttgegg

gaccgcegegce

gtagggatgc

gtcgggegeg

caccgcgatc

catgacgatg

ggcecegegeag

gtcgeegeceg

gtcacaggtg

cagcgaggcc

taccgacggt

gegtegtcega

cgaccCaacaa

tgaccagcgc

gaccgecgcet

cgectggtac

cCaggacgcg

ggtgcacagce

caggatccgce

accggcagct

gtgtcggagg

atgaggtcgt

gcggegatct

tcgttggtcg

taggcgccac

taggcgtaga

ggcaggaaac

gagacgaacc

ggetggtteg

cgagccggeg gecggtacceg

cgcectgacce gacgecgagce

gatgatcgcc gaggagctgg

ctaccgcaag ctcggggtca

ccecggtgeeg ggggeggcgc

ccgeectgge cggaccagcet

geceegeeggt geeggtgggg

gccacggtca cggeggecac

ggtccgggge cegeegeggt

cggcgegett ggcacgcage

ggtcgatcac gtcgtcgacg

tgcggtactg cttgatcege

cgcgecggaa gacgacgttg

gccaggegag ggacaggtcec

cgtaggcctt gcgcaggatg

gcagcttgge geecgtgeegg

ccggcacgtc gacgagggtg

gggccgectt ctccgaggeg

ccacgatccc gaccgtgtgce
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117120

117180

117240

117300

117360

117420

117480

117540

117600

117660

117720

117780

117840

117900

117960

118020

118080

118140

118200
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ccgtcgagec

aggtcgccegt

tcggeeggga

gccacgggceg

gCgaagcagg

acctcggegce

tcecggtecgg

gcgggegagt

acgccggagg

ccctectgga

tccgcecagat

aagatccgga

gtcacgacgc

ctgcggaact

tgcacggtca

cggatctgcet

cggatgtcgt

cagtcacttc

catcgagtag

ggeggtceacg

gggccagacce

cgtcgaccac

cgatgtcgag

gctgetegeg

actcctcgtce

cgccgagttce

tgatgtacat

aggtcgcgcec

cccgceacgtt

tcecgggegec

ccatcacctt

agtcgtgggce

cgtcggtgtg

gctcegatcete

gcttgeegeg

cgcgggcecgce

cggtggeggt

acgtgatcgg

gcettggaga

tggtactcga

gcacacgatg

ctcggcegatc

cagcgacggsg

gttgttcgac

gtcgtagacg

ctcgtgcegtg

ctgggegatg

cccggceacac

gcggeggaag

cgecgeegteg

gtggatcttc

gtagacgaac

cggacggcegg

acggaagctg

ggcgtgetge

gtgcagctcg

catgttctca

gcacgacctg

tcagcgcagg

cgcegcecegeg

ttggtggece

acgtcccgcea

gtggceeggt

ggcagcageg

aaggcgcccg

atctcctcac

tcgcggacca

gggcecegagea

atgccgecegt

ctcaggctga

gtggegtgeg

acggtgeggce

tcectecagge

ccctegtega

tgctcggtceg

gccaccegeg

cctetegect

gggeggceeac

ccggttettg

gctgaggaac

agttggcgtg cacctcgaac

tgtcgtagge gegggtggtyg

ccggtgggtc ggcggtgggg

acacgaggtg ccgcacgtcg

ccecccgacte cgtggegtge

cggtcacgge ggacaccacg

tgaacacgta gtcggtgagg

tgacgctgat ctgcgggacg

aaccggccag cgceggtgacg

tcaacggtgc geccggceggac

cctcgecgag cgaaccgecg

cgtcgatggt gccccagecg

cgaagcecggt ggegeggtgce

gcagcatcgce gaggcegcteg

cggeggtgga cgggeeggag

accgcaggtc cgeggtegtce

cgggacgtceg tcgggtcegag

gaacccagct cgaagaaacc

acccgcatct tccggagcag

agggtggagg ccagctgcac

-121 -

118260

118320

118380

118440

118500

118560

118620

118680

118740

118800

118860

118920

118980

119040

119100

119160

119220

119280

119340

119400
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ggtggaggca

gegtggtceeg

ccecctegacce

cgagccggcece

caaccgttcc

cgccgatcecg

cgccgcegacg

ggaaatgcgce

agttcaacgg

aaccgattcg

ttaacactgt

gatcactacg

gggtgegege

gctecggegg

cagccagtcg

gtgggeggcece

gcegaccteg

ggtatcgagce

cggacgggct

Cccggagegcga

ctccaggecg

cggcecgegt

ccggegatceg

atctggtgcec

cacacgtcgc

acgcgcaggc

tcggtggtgt

aacacgctgt

accgtatggg

ggccegeegga

gtgtggggtg

aacgtccgeg

caccgggegt

tccatcatgt

gegtegecga

tcgcacagcea

acccggacgg

cggcccacga

cceectecag

tggacggctc

tcecgegegat

cgaccgaccg

ggacacgggt

cggaaccgat

ctcggtcgag

cgccgtcata

tccgggageg

ggccgetcega

gtgcgggggt

tgggtgctgg

ggacaaccgg

cgcgtcagta

ccecgeatcege

ggttccacge

ggeggtegea

tcagtcccgg

gtccgggacce

gatcttggceg

ggcgtecccg

cgeggtcegec

ctcctggaaa

acggatgcett

gtcgcacatc

cgataccatg

gggcaggact

gaccggacag

caggggtcaa

tcggtggggt

ggttctgetg

ggtgcccgte

ccggacgagg

ccaggggtcg

cgtccggeac

ccggcetcegga

aacgggttcc

ggccacgtceg

tccatgtccg acaggatccg

gtacgcagga cgacgacgac

atcaggtcge cccgcagcega

cggggetget gaccgtccag

ccgtcgagga ggtcgcagaa

cggcggaaca tctectggtt

caggcactgg tggattcctg

cgcatcgaat aactccccga

tcgcggtage cgttctcegat

cggcagcegga gegtaagegc

gtggtgcggt atgtgatcta

gtcccegaccg tggttcgeac

cgtgcgatge cgcaacgacce

ccggettege gcaggtegte

gtgtcccaga ggtcggccag

agcgcgagec acatggeggt

tggcccaget ccatccagec

acgtcgatcc cccteggtgt

ccggtcecgte gcattcccga
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119460

119520

119580

119640

119700

119760

119820

119880

119940

120000

120060

120120

120180

120240

120300

120360

120420

120480

120540
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catgatgcgt

tcgcceeggat

gaactgggtg

aaatgatcac

caccctgggg

tgcggggceg

ggtcgacgge

cccgatcgge

cgggatgcag

cgcgcegcgaa

cgacggggac

ggtgctectg

cecgectgtge

cgatgccgga

gctegeggeg

ggtgacggcc

cgcggcecacg

gcegeagtge

gcggegaccgg

tgcggtcgee

tcatgttggce

accaccagta

tttccegacg

cgaatcgcegt

agccgtccegt

tcgctgatge

gcgetegege

atcgggcgcea

gtcgegegag

ctgctcgeeg

gacaccggceg

ctcgtcgacg

tgceecgeggg

cacgacggcg

gtggcegacg

cgtgcggtac

gaggggaacc

accacggagc

ttcgcccacg

gtcgeggggg

cgtcccecgat

tccactgegt

aattccgtgg

gcacgtccegt

cgggcegegacce

ccecgteeggt

gggeegtegg

ccgcactgcet

ccggggecac

cgtgeggegg

cccteteege

acgcggcecceg

cctgectgeg

gtacccgaca

cggtgceggcec

tcgggeggga

cgctccacct

cgceggcegeg

ccgtgcgacg

agaaggccga

cgtcatcgag

ggatcgaacc

tggtgctcceg

cggacggagg

gcgeggtget

gctgetegge

cggcacgegcg

cgaggagtgce

cgacgaggag

tceceggececg

cgegcetegece

ctgtgacgcc

cgtggeggtg

cggcecggcgcece

gcteggtece

cgcgacccceg

cacctgcgtg

ccgggtggcece

gctgeecgee

cgacgtgatg

ggaggactat gccgccgatg

cgggcaggtc catggaggag

ttccacgacg caccggggta

tcgtatgagt gtcgggggcc

ccgegagecc gtegtcecgac

cgcgeecggeg acctggegga

agcctgceteg tgttcaccgg

gCgCgreggg gegeegeeeg

ggtggcatcc cgetgggeac

tcgcceeeect geggagagece

ggtcgegegg cggteggace

cggtcgetge getggetgge

gtcctcacgg tgctcgacgg

accgggggac tcccgacgga

ctctcggacg aggcgatctce

gagctegtgg ccgegetgte

ctggaggagce tcgctgeecg

ggcegeegege cggeacggcet

accgagcgec ggtacctcege

ctggcccgge tcgecgaget
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120600

120660

120720

120780

120840

120900

120960

121020

121080

121140

121200

121260

121320

121380

121440

121500

121560

121620

121680

121740
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ggacgcgacce

cgagggccac

gcaccagcegce

gtccgaccgg

cgaggcgctce

ccgctatctg

gctcgacctg

ccaggcagtg

ccecgetegeg

ggagctggge

cgaggcccegt

ccggcetcegac

ggagctcgcec

ggtggeegece

cagcacggtc

gtcctggetg

ggtgctgcac

cgagcaggtg

cgggacggtg

gatctcgeceg

cggctgegece

cgcgatctge

atcgccgege

cgcgacgegg

cgacacgccc

gegggecteg

cegttgcteg

ctggagggcg

cggtacgggg

ctgcactacg

gaactcgagg

tgcgtectge

geetgeeggg

gggatgctgg

tcggtegege

gcegageteg

cggteggegg

ctggcceceegg

tggceggtgc

acggcctegt

acctgegtge

accttctcac

cggggaccgce

tgctcgeegg

agcgctcgeg

ggtegetgeg

ccgegcecegece

gcaccgggga

tcgacaagca

cactcccgga

tgcactccge

cggtcctgge

tgacctgtct

tcgaacaggce

ccgeggtect

tcgagetggt

tgctgaccge

tgtcacccge

cggcegcecgcece

cgcccggatg

g8ccgecges

ggtgcggege

accggacgag

cgacaccggg

ggaacgggcc

ggtgatcgeg

cacagagacc

cacccgtgec

cgggctaccg

cgeegtegge

ccgtgagecg

gtgcatggcec

gcggeecgag

cgtgtgctcec

cgacgagctg

ggtgccgcac

agcatgggge tcaccgggcce

ctcggagtcg tccagtcctce

ctgcgggacg cgggegegece

gcggetecgg cctggacggt

ggagagtcgt ggaccgecegt

ccggggeggg ccgeegtget

ctcgeectge gcecggatcegt

gceggegttgt gecgggtgac

ctgetgeggg gggtggecga

cgcgagceteg cccteegggt

ggactgtccg ccgecgegge

atccggaccc cgggggageg

ggacaccggce cggcgagegt

gegtegtegg accacgtceca

gacgcggtcg aggacctccc

cgegeteegg tggtcgaggce

ggtcgegteg aggaggecge

gccgacgact cgetgetgece

gggccegggg cggaccgggt
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121800

121860

121920

121980

122040

122100

122160

122220

122280

122340

122400

122460

122520

122580

122640

122700

122760

122820

122880
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getggeeegg

gttgcgggcece

cgacgccggce

gtgggeggtce

gcaggagctg

gatgctcggg

cgtcetgegg

acaccgcgcec

gcegcecegege

tgcctecgee

gaccaaccac

gaccggegtce

gagtggttcc

ggetggeege

ccgtgctcega

tggcggecege

gcggegeacga

gactgcacgc

ccgaccacca

tcgecggecge

tacggcgcga

cgggtggeeg

cgeeggtteg

gagatcctgg

gegegggeac

cagctgggeg

acctcggggg

ccaccgggac

ctgcacgaca

gcgcetgacce

gagatcgcecg

taccgcaagc

gatcgtatcg

gatgctgcege

gccggacgcece

ccacgccgceg

tceggeecge

ccgegcecgece

cctggeggec

ccgegegegag

cgeegteggt

Cccgaggceegg

accaggeges

Cccgagcgegg

geegetgggg

ggaccgaccg

accggtcgga

ccggtgacct

ccgtcgggac

ggtccgagga

ctgacctcege

tgggggtgec

cctgaccgge

cacgaaccgc

gatgccggcea

gagcgectceg

accgcecgttce

cgggtgcteg

gggcececgcecece

cagcgeggtg

ccceececggga

cgacgcggag

atggaccgcc

ccgcagggcce

ggcaccggca

gggcegeggaa

ggccegagege

cccegececeegg

gcecegtacce

acgggtcgeg

cgtcagcgtc

gggcegegceg

Cggggagees

ccggegtggt

cccegegececeg

tggagctggg

tcgaggecge

acagcgagesg

g88acggges

accgcgtacg

ttcggggect gectgcagat

accgcgcetgg agtactgect

accccegtge cgtggegtcece

gaggcccggg cactcgecga

cagctgggec gggecctgeg

ctcctcgaac aggcgaccat

gcgaccaggg cgctgaccge

accggggacc cggcegggacce

ggacaccgge ccaccteecg

acgcgcegect ccegeggect

cgggecgtgg agaagcacct

gcgcetecgee agetccggga

cgcaccgecg cccggggacce

cgagctggec agggecgteg

ggtggeeggg ctggacgacg

tgtgctcgac gggcaccggt

cggtgcggac cggtgecgcece

tgcaccgctc gaccgggtgg

cgtggtcgag ctgctgcacg

ggcgagacgt ctgttggage
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122940

123000

123060

123120

123180

123240

123300

123360

123420

123480

123540

123600

123660

123720

123780

123840

123900

123960

124020

124080

ZIHS3d 10-2010-0089370



acacgctgac

tcgtcgageg

tgctgeectg

ggggcgeggt

gcacggggac

acgccgectg

atcccggega

tctcegeget

tgccegegga

tgctgtgetg

ccgcececacceg

tgctgttgceg

tactgaccgg

tggggceggac

accggacctg

ggcggacceeg

ggatcgtcaa

tcggtgagea

ggggegeccga

cgggeeggtg

ggtcgecgec

cgcgcegggaa

ggacctcgcec

gagcgggceag

cgaggacccce

gectgggggcg

ggccectgeac

cctggaggac

ggccegaggcec

cacgcaccgg

gegegggceag

tgcgacccgg

g8Cggagecg

gecggtggaac

cgaggcgctce

cceggtggtg

Cgaggcegecg

ggggtacgge

ggeggeegte

ccggcegacgg

cgggcecegage

ccgetgetgg

gaccgtgage

tcgggtgceg

ggageeggceg

accgacgccg

gacgcgtacc

accaccggtc

acggacgtcg

gtgectgegg

ttgatggtgc

gagcggttge

tacctgctcg

gcgcetgacge

ctcgactggce

acggcegecegs

ggtgcggege

ggcgeggccege

cccegeggceca

tgctcgegeg

aggacgtcct

tgcgccageg

ccegggtetg

ccgacgtgcet

cgacggcggc

tgcacccgat

tcgacggtgt

aggcgttcect

cgctcgecege

tcecgegegge

tcgctecggt

acgccecgtge

tggagtgcgg

gacggegegece

ccgaggagta

tacgggtgct

actgctggtg gacctcageg

cctggtcgag gegetgtecce

gacggtcgec cggtcgeecg

gcgtgacctg gecgacgegg

gctggaggeg ctggtgetge

ggaatgggtc gegeggaccg

gcgcagegece cacctgcetct

tgceccggacce gcecgaggega

gcaggtggeg gegeteggec

ccgtcgacgg accctcgacg

gecgeggggte gacgegatge

cgececgggee tcgetcgacg

gacactggcc ctggtcgage

cgacgaccgg agcagcgccg

cgeggtcecte gecggegaccg

acatcgcctg atggetgtcg

cgtcgagcetc caccacgagce

cgtcacgctc tgeeggetgt

ggggctegtg cagggegggg
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124140

124200

124260

124320

124380

124440

124500

124560

124620

124680

124740

124800

124860

124920

124980

125040

125100

125160

125220

ZIHS3d 10-2010-0089370



agcggggact cgcgacgetg

tcgaccggge acggtgcacg

gcgaggegeg tgeectgetg

tcectggegge tegegeeege

gctegtecte cctgacaccg

ccaaccggga catcgceegeg

cgecgggtcta ccgcaaactg

tgcgggtcegg tacctgtega

tcgcgecacg gecgtag

<210> 2
211> 224
<212> PRT

cattcggccc

gtggacctgg

cggcacgggc

accgagctcg

gcegageteg

gtgctgggga

gagatcgacg

ccgggtgggce

gtgccgaget

gcgegeggat

tggagctggce

cggcegeegg

gtgtcgececg

cgtcacagcecg

gtcgegaggg

agggtgacgt

<213> Pseudonocardia autotrophica

<400> 2

Met Ile Glu His Val Leu Pro Gly Arg Val Val Thr Glu Cys

1 5

Asp Asp Glu Glu His Pro Gly Glu Gly Leu Phe Pro Gln Glu

20

Leu Val Ala Arg Ala Val Glu Ser Arg Arg Arg Glu Phe Thr

35

Arg Arg Leu Ala Arg Arg Ala Leu Gly Arg Leu Gly Arg Ser

50

Pro Ile Leu Pro Asn Arg Arg Gly Ala Pro Gln Trp Pro Pro

10

25

40

55

cggcgecteg

gcgcegcegeac

agtcgactgc

€cgggcgeccg

gctggecgea

ggeggtegag

gttggcatcc

cgatgctccg

30

45

60

cecgetggecec

ggcgcecgceceg

ggcgcetcecga

Cggcgcegecg

ggggegagega

ggacacctca

gcaccgggtc

acccggecegs

Ala Tyr

15

Arg Glu

Thr Val

Pro Ala

Gly Val
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125280

125340

125400

125460

125520

125580
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125700

125717
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65 70

Val Gly Ser Met Thr His Cys
85

Ser Val Ala Glu Ser Ala Ala
100

Pro Leu Pro Ala Gly Val Leu
115

Ala Leu Leu Ala Gly Leu Gly
130 135

Arg Met Tyr Phe Ser Ala Lys
145 150

Leu Thr Gly Arg Glu Leu Asp
165

Ala Ala Ala Gly Thr Phe Ser
180

Val Gly Gly Arg Ser Val Pro
195

Arg Gly Leu Leu Val Thr Ala
210 215

<210> 3

<211> 592
<212> PRT
<213>

<400> 3

75

Thr Gly Tyr Arg
90

Val Ser Ile Asp
105

Glu Thr Val Thr
120

Arg Arg Arg Pro

Glu Ser Val Phe
155

Phe Asp Glu Ala
170

Ala Arg Leu Leu
185

Val Phe Pro Gly
200

Val His Leu Pro

Pseudonocardia autotrophica

Ala Ala

Ala Glu

Leu Pro
125

Asp Ile
140

Lys Ala

Glu Ile

Val Pro

Arg Trp
205

Pro Pro
220

80

Ala Val Ser
95

Pro Asp Ala
110

Ser Glu Arg

Ala Trp Asp

Trp Tyr Pro
160

Ala Phe Asp
175

Gly Pro Val
190

His Ala Asp

Pro Ala Ala

Met Gly Leu Leu Arg Pro His Arg Gly Pro Val Ala Leu Ala Val Leu
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Thr Gly Val Ala Gly Ile Ala Leu Asn Ala Val Gly Pro Leu Leu Leu
20 25 30

Gly Arg Val Thr Asp Leu Ile Ala Val Gly Val Leu Gly Pro Gly Gly
35 40 45

Ala Gly Gly Pro Ala Ala Gly Ser Pro Gly Pro Ala Asp Gly Val Asp
50 55 60

Phe Asp Ser Val Ala Arg Leu Leu Leu Val Leu Leu Val Val Tyr Leu
65 70 75 80

Gly Ala Ser Leu Phe Thr Leu Val Gln Gly Arg Ile Val Ala Ser Val
85 90 95

Val Trp Gln Val Ile His Asp Leu Arg Gly Arg Ala Arg Ala Lys Leu
100 105 110

Ser Arg Leu Pro Leu Arg His Tyr Asp Arg His Ala Ala Gly Glu Thr
115 120 125

Leu Gly Arg Thr Thr Thr Asp Val Asp Asn Leu Gln Gln Thr Leu Gln
130 135 140

Gln Thr Leu Ala Glu Leu Ile Thr Ser Leu Leu Ser Leu Val Ala Met
145 150 155 160

Leu Thr Leu Met Val Val Ile Ser Pro Ser Leu Ala Met Val Met Ile
165 170 175

Leu Ser Val Pro Leu Ala Gly Leu Leu Ala Val Gly Leu Gly Arg His
180 185 190

Ala His Pro Gln Phe Thr Thr Gln Trp Glu Ala Asn Gly Ala Leu Asn
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195 200 205

Ala His Val Glu Glu Val Cys Thr Gly His Ser Leu Ile Arg Gly His
210 215 220

His Arg Arg Asp Glu Ala Arg Arg Arg Phe Ala Glu Cys Asn Asp Ala
225 230 235 240

Val Tyr Arg Ala Gly Ala Ser Ala Gln Thr Ser Ser Gly Ala Met Glu
245 250 255

Pro Val Met Met Phe Val Ala Asn Leu Gly Tyr Leu Val Val Ala Val
260 265 270

Leu Gly Ala Trp Lys Val Leu Ser Gly Ser Leu Thr Leu Gly Asp Val
275 280 285

Gln Ala Phe Ile Leu Tyr Ala Arg Gln Phe Ser Gln Pro Ile Val Glu
290 295 300

Ile Ala Ser Val Ala Gly Arg Leu Gln Ser Gly Val Val Ser Ala Lys
305 310 315 320

Arg Val Phe Thr Leu Leu Asp Ala Pro Glu Gln Ser Pro Glu Pro Ala
325 330 335

Arg Pro Ala Val Pro Ala Ala Pro Ala Gly Arg Val Glu Phe Arg Arg
340 345 350

Val Ser Phe Arg Tyr Val Pro Asp Val Pro Leu Ile Glu Asp Leu Ser
355 360 365

Leu Thr Val Glu Pro Gly Ser Thr Val Ala Ile Val Gly Ser Thr Gly
370 375 380

Ala Gly Lys Thr Thr Leu Gly Asn Leu Leu Val Arg Phe Tyr Glu Ile
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385

Glu Gly

Arg Ala Asp Leu Arg Ser

Leu Phe

Ala Thr
450

Thr Phe

465

Asp Ser

Arg Ala

Ser Ser

Thr Val
530

Thr Ile
545

Val Glu

Gly Gln Ile
405

420

Gly Gly Thr
435

Ser Asp Glu

Val Ala Thr

Gly Gly Ala
485

Phe Leu Ala
500

Val Asp Thr
515

390

395

Leu Leu Asp Gly Val Asp Thr Ala Thr

425

410

Arg Phe Gly Leu Val Leu Gln Asp

430

Ile Ala Glu Asn Ile Ala Tyr Gly Ala

440

445

Ile Glu GIn Ala Ala Arg Ala Thr Cys

455

460

Leu Pro Asp Gly Tyr Asp Thr Val Leu

470

475

Ser Ala Gly Gln Lys Gln Leu Ile Thr

490

Asp Pro Ala Val Leu Val Leu Asp Glu

505

510

Arg Thr Glu Leu Leu Ile Gln Arg Ala

520

525

Arg Thr Gly Arg Thr Ser Phe Val Ile Ala His Arg

Arg Asp Ala

Gln Gly Thr
565

535

540

Asp Arg Ile Val Val Met Asp Ala Gly

550

955

His Asp Thr Leu Leu Arg Ala Gly Gly

570

Met
415

Thr

Pro

Val

Asp

Val

495

Ala

Met

Leu

Arg

Ala
575

Ala Arg Leu His Ala Ala Arg Thr Ser Asp Ala Asp Thr Leu Ala

580

585

590
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400

Thr

Trp

Gly

Asp

Glu
480

Ala

Thr

Ala

Ser

Ile
560

Tyr

Pro
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S IS5 10-2010-0089370

<210> 4

<211> 584

<212> PRT

<213> Pseudonocardia autotrophica

<400> 4

Met Leu Trp Arg Leu Ala Arg Thr Arg Leu Arg Gly Tyr Ala Gly Pro
1 5 10 15

Ala Gly Ala Leu Val Val Leu Gln Thr Ala Gln Ile Ala Gly Thr Leu
20 25 30

Leu Leu Pro Thr Leu Gly Ala Ala Leu Ile Asp Glu Gly Val Val Arg
35 40 45

Ala Asp Pro Gly Arg Ile Ala Glu Leu Gly Val Leu Met Ala Gly Thr
50 55 60

Ala Val Val Gln Ile Ala Ala Ala Leu Ala Ala Thr Ala Leu Gly Ala
65 70 75 80

Arg Thr Ser Thr Ala Val Gly Arg Asp Leu Arg Ala Ala Val Phe Asp
85 90 95

Arg Ile Leu Asp Phe Ser Ala Arg Glu Ile Gly Arg Phe Gly Thr Ala
100 105 110

Ser Leu Leu Thr Arg Thr Val Asn Asp Val Gln Gln Val Gln Asn Leu
115 120 125

Ala Arg Ser Gly Phe Gly Val Val Val Ser Ala Pro Leu Met Cys Ile
130 135 140

Gly Ser Ile Val Leu Ala Leu Ala Gln Asp Val Pro Leu Ala Leu Leu
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145 150

Leu Val Val Leu Val Leu Val
165

Val Arg Met Gly Gly Leu Tyr
180

Leu Gly Arg Leu Leu Arg Glu
195

Ser Phe Val Arg Glu Asp His
210 215

Asp Ala Phe Leu Asp Leu Ser
225 230

Met Leu Pro Leu Val Leu Leu
245

Met Trp Leu Gly Ala His Arg
260

Ala Leu Ser Ala Phe Leu Phe
275

Val Met Leu Ala Phe Val Phe
290 295

Ala Gly Arg Ile Leu Glu Val
305 310

Pro Ala Thr Pro Ala Pro Leu
325

Arg Asp Ala Glu Phe Arg Tyr
340

Val Gly Val
170

Gly Arg Met
185

Ser Ile Thr
200

Glu Gln Val

Arg Gln Val

Met Met Asn
250

Ile Asp Ala
265

Tyr Leu Ser
280

Leu Gln Val

Leu Asp Thr

His Gly Pro
330

Pro Gly Ala
345

155

Ala Phe

Gln Leu

Gly Val

Arg Phe
220

Gly Arg

235

Val Phe

Gly Val

Leu Ile

Pro Arg

300

Glu Pro
315

Ala Gly

Glu Arg

Gly Leu Leu
175

Ala Leu Asp
190

Arg Val Val
205

Thr Arg Ser

Leu Ile Ala

Thr Val Val
255

Met Gln Leu
270

Leu Met Ser
285

Ala Arg Val

Ala Val Ala

Arg Val Glu
335

Ala Val Leu
350
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160

Leu

Asp

Arg

Asn

Thr
240

Leu

Gly

Val

Gly

Ala
320

Ile

Arg
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Gly Val Asp Leu Val Val
355

Gly Thr Gly Ser Gly Lys
370

Val Asp Pro Thr Ala Gly
385 390

Arg Leu Asp Pro Ala Val
405

Arg Pro Tyr Leu Phe Ala
420

Arg Thr Asp Ala Thr Asp
435

Gln Ala Asp Gly Phe Val
450

Ile Ala GIn Gly Gly Thr
465 470

Cys Ile Ala Arg Thr Leu
485

Asp Cys Phe Ser Ala Leu
500

Ala Leu Ala Pro Trp Thr
515

Arg Val Ala Thr Ala Arg
530

Glu

Ser
375

Thr

Leu

Gly

Asp

Ala

455

Thr

Val

Asp

Ala

Asp
535

Pro Gly Glu Arg Leu Ala
360 365

Thr Leu Leu Asn Leu Val
380

Val Arg Val Gly Gly Thr
395

Thr Gly Val Val Gly Phe
410

Thr Val Ala Ser Asn Leu
425

Glu Leu Trp Glu Ala Leu
440 445

Arg Met Pro Gly Gly Leu
460

Val Ser Gly Gly Gln Arg
475

Arg Arg Pro Glu Ile Tyr
490

Gln Ala Thr Asp Ala Ala
505

Gly Ala Thr Val Ile Thr
520 525

Ala Asp Arg Val Val Val
540

Val Leu Gly

Leu Arg Leu

Asp Val Arg
400

Val Pro Gln

415

Arg Phe Gly
430

Arg Val Ala

Asp Ala Glu

Gln Arg Leu
480

Leu Phe Asp

495

Leu Arg Ala
510

Val Thr Gln

Leu Asp Ala
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Gly Arg Leu Val Ala Asp Gly Thr His Asp Asp Val Leu Arg Asp Ser
545 550 555 560

Pro Thr Tyr Arg Glu Ile Ala Asn Ser Gln Pro Thr Glu Glu Asp Val
565 570 575

Ala His Gly Leu Ala Gly Arg His
580

<210> 5

<211> 344

<212> PRT

<213> Pseudonocardia autotrophica

<400> 5

Met Ser Lys Arg Ala Leu Ile Thr Gly Ile Thr Gly Gln Asp Gly Ser
1 5 10 15

Tyr Leu Ala Glu His Leu Leu Ser Gln Gly Tyr Gln Val Trp Gly Leu
20 25 30

Ile Arg Gly Gln Ala Asn Pro Arg Lys Thr Arg Val Ser Arg Leu Ala
35 40 45

Ser Glu Leu Glu Phe Val Asp Gly Asp Leu Met Asp Gln Ala Ser Leu
50 55 60

Val Ser Ala Val Asp Thr Val Gln Pro Asp Glu Val Tyr Asn Leu Gly
65 70 75 80

Ala Ile Ser Phe Val Pro Met Ser Trp Gln Gln Ala Glu Leu Val Thr
85 90 95

Glu Val Asn Gly Thr Gly Val Leu Arg Val Leu Glu Ala Ile Arg Met
100 105 110
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Val Ser Gly
115

Arg Phe Tyr
130

Thr Pro Gln

145

Ala Ala Lys

Phe Gly Met

Arg Arg Gly
195

Arg Ile Lys
210

Ala Val Arg

225

Leu Met Leu

Gln Met His

Gly Leu Asp
275

Pro Ala Glu
290

Leu Ser Met

Gln Ala Ser

Arg Glu Thr
150

Ala Tyr Gly

165

Tyr Ala Val
180

Gln Glu Phe

Leu Gly Leu

Asp Trp Gly
230

Gln Gln Gly

245

Ser Val Arg
260

Trp Arg Asp

Val Glu Val

Ser

Ser

135

Thr

His

Ser

Val

Gln

215

Tyr

Glu

Asp

Lys

Leu
295

Arg Thr Ala Ser
120

Ser Glu Met Phe

Leu Phe His Pro
155

Tyr Ile Thr Arg
170

Gly Met Leu Phe
185

Thr Arg Lys Ile
200

Arg Asp Leu Ala

Ala Gly Asp Tyr
235

Pro Asp Asp Tyr
250

Ala Val GIn Ile
265

Val Val Ile Asp
280

Cys Ala Asp Ser

Pro Asn Gly Gln
125

Gly Lys Ala Ala
140

Arg Ser Pro Tyr

Asn Tyr Arg Glu
175

Asn His Glu Ser
190

Ser Leu Ala Val
205

Leu Gly Asn Leu
220

Val Arg Ala Met

Val Ile Gly Thr
255

Ala Phe Glu His
270

Pro Ala Leu Val
285

Leu Arg Ala Arg
300
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Ile

Glu

Gly
160

Ser

Pro

Ala

Asp

His
240

Gly

Val

Arg

Arg
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Leu Leu Asp Trp Thr Pro Glu Val Asp Phe Pro Glu Leu Met Arg Met
305 310 315 320

Met Val Asp Ser Asp Leu Glu His Val Ala Arg Glu Asn Glu Tyr Gly
325 330 335

His Leu Leu Leu Ala Ala Asn Trp
340

<210> 6

<211> 9499

<212> PRT

<213> Pseudonocardia autotrophica

<400> 6

Met Asp Asn Glu Gln Lys Leu Arg Asp Tyr Leu Lys Leu Ala Thr Ala
1 5 10 15

Asp Leu Arg Arg Thr Arg Arg Arg Val Ser Glu Leu Glu Ser Ala Ala
20 25 30

GIn Glu Pro Ile Ala Val Val Gly Met Ala Cys Arg Tyr Pro Gly Gly
35 40 45

Val Arg Ser Pro Glu Asp Leu Trp Arg Met Val Glu Ala Gly Glu Asp
50 55 60

Gly Val Thr Pro Phe Pro Thr Asp Arg Gly Trp Asp Thr Ala Ala Phe
65 70 75 80

Ala Gly Ser Pro Thr Arg Ser Gly Gly Phe Leu His Asp Ala Pro Asp
85 90 95

Phe Asp Ala Glu Phe Phe Gly Ile Ser Pro Arg Glu Ala Val Ala Met
100 105 110
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Asp Pro GIn Gln Arg Val
115

Arg Ser Gly Ile Asp Pro
130

Phe Val Gly Ala Met Ala
145 150

Ala Glu Gly Phe Gln Leu
165

Arg Ile Ser Tyr Thr Phe
180

Thr Ala Cys Ser Ser Ser
195

Leu Arg Gly Gly Glu Cys
210

Met Ser Gly Pro Gly Thr
225 230

Ser Ala Asp Gly Arg Cys
245

Gly Trp Ala Glu Gly Val
260

Ala Arg Arg Asn Gly His
275

Val Asn Gln Asp Gly Ala
290

Val Leu Glu Ser Ala
120

Val Ser Leu Gln Gly
135

Gln Asp Tyr Arg Val
155

Thr Gly Asn Thr Gly
170

Gly Thr Val Gly Pro
185

Leu Val Ala Val His
200

Ser Leu Ala Leu Ala
215

Phe Ile Glu Met Gly
235

Arg Ser Phe Gly Asp
250

Gly Leu Leu Val Leu
265

Glu Val Leu Ala Val
280

Ser Asn Gly Leu Thr
295

Trp Glu Ala Phe Glu
125

Thr Arg Thr Gly Val
140

Gly Pro Ala Asp Gly
160

Ser Val Leu Ser Gly
175

Ala Val Thr Val Asp
190

Leu Ala Thr Gln Ala
205

Gly Gly Val Thr Val
220

Arg Gln Gly Gly Leu
240

Thr Ala Asp Gly Thr
255

Glu Arg Leu Ser Asp
270

Val Arg Gly Ser Ala
285

Ala Pro Asn Gly Pro
300
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Ser Gln
305

Ala Gly

Gly Asp

Arg Asp

Ser His
370

Met Ala

385

Pro Ser

Glu Asn

Ser Ser

Ala Pro
450

Ala Val
465

Leu Ser

Gln Gln Val

Asp Val Asp
325

Pro Val Glu
340

Val Glu Arg
355

Thr Gln Ala

Met Arg His

Arg His Val
405

Thr Asp Trp
420

Phe Gly Ile
435

Ala Pro Glu

Gly Glu Pro

Gly Arg Thr
485

Ile Glu GIn Ala Leu Val Asn Ala Arg Leu Ser

310

315

Val Val Glu Ala His Gly Thr

330

Ala Gln Ala Leu Leu
345

Pro Leu Leu Leu Gly
360

Ala

Ser

Thr

Val

Ala Ala Gly Val Ala Gly Val

375

Gly Val Leu Pro Arg
390

Asp Trp Ser Pro Asp
410

Pro Ala Thr Gly Ala
425

Ser Gly Thr Asn Ala
440

Thr Gly Thr Pro Ala
455

Thr
395

Thr

Pro

His

Pro

380

320

Gly Thr Thr Leu

335

Tyr Gly Arg Asp

350

Lys Ser Asn Ile

365

Ile Lys Met Val

Leu Leu Ala Glu Asp

Val

400

Arg Ile Leu Thr

415

Arg Arg Ala Ala Val

Thr

Glu
460

Gly Pro Thr Glu Pro Gly Thr

470

475

430

Ile Ile Glu Gln

445

Asp Asp Gly Pro

Val Pro Val Leu

480

Pro Glu Ala Leu Gln Ala Gln Ala Ala Ala Leu

490
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Gly Glu Ala Leu Ala Ala Ala Pro Asp Thr Pro Leu Thr Asp Val Ala

500

Trp Ser Leu Ala
515

Leu Ala Ala Asp
530

Ala Gly Asp Pro
545

Pro Asp Ser Arg

Ile Gly Ala Gly
580

Ala Leu Asp Thr
595

Leu Arg Glu Ile
610

Thr Ala Ala Ala
625

Phe Ala Val Glu

Thr Pro Gly His
660

His Val Ala Gly
675

505

510

Thr Thr Arg Thr Ala Phe Ala His Arg Ala Val Leu

520

525

Arg Asp Ala Leu Ala Gly Gly Leu Asp Ala Leu Ala

535

Ala Ala Ala Gly Asp Thr
550

Leu Ala Val Leu Phe Thr
565 570

Arg Glu Leu Ala Ala Arg
585

Val Leu Ser Ala Phe Asp
600

Leu Arg Arg Thr Thr Asp
615

Leu Leu Asp Asp Thr Ala
630

540

Val Thr Ala Glu Ala
555

Gly Gln Gly Ser Gln
575

Phe Pro Val Phe Ala
590

Pro Glu Leu Gln Arg
605

Gly Thr Thr Pro Asp
620

Tyr Ala Gln Pro Ala
635

Arg
560

Arg

Glu

Pro

Glu

Ile
640

Val Ala Leu Tyr Arg Leu Val Thr Ser Leu Gly Val

645 650

Leu Leu Gly His Ser Val
665

Val Leu Ala Leu Asp Asp
680

655

Gly Glu Ile Ala Ala
670

Ala Ala Thr Leu Val
685
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Ala Arg Gly Arg Leu Met
690

Ala Val Gln Ala Thr Glu
705 710

Arg Asp Arg Val Ser Val
725

Leu Ser Gly Ala Asp Glu
740

Asp Gln Gly Arg Arg Thr
755

Ser Pro Leu Met Glu Pro
770

Gly Leu Asp Leu Gln Ala
785 790

Gly Glu Leu Ala Thr Val
805

Glu His Val Arg Ser Ala
820

Ala Arg His Asp Val Thr
835

Leu Ser Ala Met Thr Arg
850

Pro Ala Ser Val Ala Val
865 870

Ala Ala Leu Pro Thr Gly
695 700

Ala Glu Val Glu Ala Leu
715

Ala Ala Val Asn Gly Pro
730

Ala Val Thr Ala Val Ala
745

Arg Arg Leu Arg Val Ser
760

Met Leu Asp Glu Phe Arg
775 780

Pro Leu Ile Pro Ile Val
795

Ala Gln Leu Thr Ser Ala
810

Val Arg Phe Ala Asp Gly
825

Ala Phe Leu Glu Leu Gly
840

Asp Cys Leu Asp Ala Ala
855 860

Pro Ala Leu Arg Ala Gly
875

Gly Ala Met

Leu Asp Gly

Ser Ala Val
735

Gly Leu Leu
750

His Ala Phe
765

Ala Val Val

Ser Asp Val

Asp Tyr Trp
815

Val Asp Trp
830

Pro Asp Gly
845

Asp Pro Gly

Arg Pro Glu
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Val

Tyr
720

Val

Ala

His

Glu

Thr
800

Val

Leu

Pro

Ala

Glu
880
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His

Val

Leu

Gln

His
945

Leu

His

Leu

Leu

Ala

Thr

His

Thr Leu Thr Ala Ala Leu Ala Ala Leu His Thr His Gly Thr Ala
385 890 895

Asp Trp Ala Pro Trp Phe Ala Gly Thr Gly Ala Arg Arg Thr Asp
900 905 910

Pro Thr Tyr Ala Phe Arg Arg Arg Arg Phe Trp Pro Lys Ala Leu
915 920 925

Thr Gly Ala Ala Asp Leu Arg Ser Ala Gly Leu Gly Ala Ala Arg
930 935 940

Pro Leu Leu Ser Ala Thr Val Ser Leu Ala Asp Ser Glu Gly Ala
950 955 960

Leu Thr Gly Arg Leu Ser Leu Gln Thr His Pro Trp Leu Ala Asp
965 970 975

Thr Val Arg Gly Thr Thr Leu Leu Pro Gly Thr Ala Phe Leu Glu
980 985 990

Ala Val Arg Ala Gly Asp Glu Val Gly Cys Asp Arg Val Glu Glu

995 1000 1005

Thr Leu Ala Ala Pro Leu Ala Leu Pro Asp Glu Gly Gly Val
1010 1015 1020

Val Gln Leu Trp Val Gly Ala Pro Asp Ala Gly Gly Arg Arg
1025 1030 1035

Leu Thr Val Tyr Ala Arg Pro Asp Thr Asp Ala Asp Ala Glu
1040 1045 1050

Asp Val Pro Trp Thr Pro His Ala Thr Gly Val Leu Ala Ala
1055 1060 1065
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Gly Gly Ala Val Pro Ala

Ala

Ala

Ala

Pro

Ala

Gly

Thr

Pro

Gly

Gly

Leu

1070

Gly
1085

Gln
1100

Ala
1115

Glu
1130

Ala
1145

Glu
1160

Leu
1175

Val
1190

Ala
1205

Glu
1220

Phe
1235

Ala Glu Pro Leu

Ala Gly Phe Gly

Trp Arg His Asp

Ala Gly Arg Thr

Leu Asp Ala Ala

Arg Ser Arg Gly

His Ala Ser Gly

Ala Asp Asp Ala

Pro Val Val Thr

Leu Asp Leu Asp

Arg Leu Asp Trp

Thr Pro Asp Ala Thr Glu Trp Pro Pro
1075 1080

Gly Val Glu Asp Leu Tyr
1090 1095

Asp Arg Leu

Tyr Gly Pro Ala Phe Arg Gly Leu Thr
1105 1110

His Ala Val Leu Ala Glu
1120 1125

Ile Val Leu

Asp Val Asp Ala Phe Gly Leu His Pro
1135 1140

Leu His Ala Ala Gly Phe Val Glu Leu
1150 1155

Gly Met Pro Phe Ser Trp Glu Gly Val
1165 1170

Ala Gly Thr Leu Arg Val
1180 1185

Arg Leu Thr

Ile Ala Val Ala Val Ala Asp Gly Thr
1195 1200

Val Asp Ser Leu Val Leu Arg Gly Val
1210 1215

Ser Ala Gly Ala Val Ala Arg Asp Ala
1225 1230

Thr Pro Val Thr Pro Ala Gly Glu Val
1240 1245
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Pro Gly Ser Val Val Ile Ala Gly Asp Asp Val Leu Gly Leu Ala
1250 1255 1260

Thr His Pro Gly Leu Gly Ala Ala His Gly Gly Val Ala Gly Pro
1265 1270 1275

Thr Asp Leu Ala Thr Leu Val Thr Ala Asp Gly Pro Ala Pro Asp
1280 1285 1290

Val Val Leu Leu Gly Leu Ala Gly Gly Ala Glu Ala Ala Gln Ala
1295 1300 1305

His Arg Cys Ala Ala Asp Ala Leu Ala Ala Val Arg Thr Trp Leu
1310 1315 1320

Asp His Ala Asp Arg Leu Asp Gly Ser Arg Leu Val Val Val Thr
1325 1330 1335

Arg Gly Ala Thr Thr Gly Asp Asp Val Ala Ala Ala Ala Ala Trp
1340 1345 1350

Gly Leu Leu Arg Ser Ala Arg Ser Glu Asn Pro Gly Arg Phe Ala
1355 1360 1365

Leu Leu Asp Leu Ala Pro Asp Val Asp Pro Ala Asp Leu Pro Leu
1370 1375 1380

Thr Ala Leu Thr Ala Asp Glu Pro Glu Leu Leu Leu Thr Arg Asp
1385 1390 1395

Gly Leu Arg Ala Ala Arg Leu Val Arg Arg Pro Ala Pro Arg Glu
1400 1405 1410

Ala Gly Ala Thr Pro Ser Phe Gly Asp Gly Ala Val Leu Val Thr
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Gly

Thr

Pro

Ala

Ala

Val

Thr

Ala

Asp

Pro

Leu

1415

Gly Thr Gly Gly Leu
1430

Thr His Gly Val Thr
1445

Ala Ala Asp Gly Ala
1460

Gly Ala Arg Ala Gln
1475

Ala Val Thr Glu Leu
1490

His Ala Ala Gly Val
1505

Pro Gln Arg Leu Ala
1520

Trp Asn Leu His Thr
1535

Ala Phe Val Leu Phe
1550

Gly Gln Ala Asn Tyr
1565

Ala Ala His Arg Arg
1580

1420

Gly
1435

Asp
1450

Ala
1465

Val
1480

Leu
1495

Leu
1510

Ala
1525

Ala
1540

Ser
1555

Ala
1570

Ala
1585

1425

Ala Val Val Ala Arg
1440

Leu Leu Leu Val Gly
1455

Glu Leu Val Ser Asp
1470

Val Ala Cys Asp Val
1485

Gly Ala His Arg Val
1500

Asp Asp Ala Thr Val
1515

Val Leu Arg Pro Lys
1530

Ala Ala Ala Leu Gly
1545

Ser Val Ala Gly Val
1560

Ala Gly Asn Ala Ala
1575

Ala Gly Leu Ala Gly
1590

His Leu Ala

Arg Arg Gly

Leu Thr Ala

Ser Asp Pro

Thr Ser Val

Gly Ser Leu

Val Asp Ala

Leu Asp Leu

Phe Gly Ser

Leu Asp Ala

Leu Ser Leu
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Ala Trp Gly Pro Trp Glu Arg

1595

Ser Asp
1610

Leu Thr
1625

Ala Pro
1640

Leu Arg
1655

Arg Thr
1670

Asn Gly
1685

Glu Glu
1700

Leu Gly
1715

Arg Asp
1730

Arg Leu
1745

Phe Asp
1760

Glu Asp Met Ala

Val Glu GIn Gly

Glu Pro Ala Leu

Ala Gly Gly Glu

Arg Ala Arg Arg

Leu Ala GIn Arg

Met Val Leu Asp

His Ala Gly Ala

Leu Gly Phe Asp

Gly Thr Val Thr

His Pro Thr Val

1600

Arg
1615

Leu
1630

Val
1645

Val
1660

Thr
1675

Leu
1690

Leu
1705

Ala
1720

Ser
1735

Gly
1750

Arg
1765

Thr Gly Gly Met Thr
1605

Gly Gly Val

Met Ala Arg Ala Gly Thr Pro Ala
1620

Thr Leu Phe Asp Ala Ala Leu Gly
1635

Pro Val Arg Leu Asp Leu Pro Ala
1650

Pro Pro Leu Leu Arg Ser Leu Ile
1665

Ala Ala Thr Gly Ser Ala Thr Ala

1680

Ala Arg Leu Asp Ala Glu Gly Arg
1695

Val Arg Gly Gln Val Ala Leu Val

1710

Asp Val Asp Ala Gly Arg Ala Phe
1725

Leu Thr Ala Val Glu Leu Arg Asn
1740

Leu Arg Leu Pro Ala Thr Leu Val
1755

His Leu Ala Ala His
1770

Val Thr Asp
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Glu Leu Leu Gly Ala Glu Thr

Ala

Arg

Val

Asn

Gly

Glu

Ala

Ala

Ala

Val

Ser

1775

Val Asp Val
1790

Tyr Pro Gly
1805

Thr Glu Gly
1820

Trp Asp Leu
1835

Thr Thr Tyr
1850

Phe Asp Pro
1865

Thr Asp Ser
1880

Val Glu Arg
1895

Thr Gly Val
1910

Leu Ala Gly
1925

Ser Pro Ser Leu Ala Ser

Glu Asp

Gly Val

Thr Asp

Glu Ala

Thr Arg

Ala Phe

Gln Gln

Ala Gly

Phe Ala

Gly Pro

1780

Glu Ala Val Pro Ala Ala Arg Val

1785

Pro 1Ile Val Ile Val Gly Met Ala Cys

1795

Ser Thr Pro Asp
1810

Ala TIle Ser Gly
1825

Leu His His Pro
1840

Ser Gly Gly Phe
1855

Phe Gly Met Ser
1870

Arg Gln Leu Leu
1885

Ile Asp Pro Ser
1900

Gly Val Met Tyr
1915

Glu Phe Glu Gly
1930

Glu Thr

1800

Glu Leu Trp Arg Leu

1815

Phe Pro Thr Asn Arg

1830

Asp Pro Asp His Pro

1845

Leu His Glu Ala Gly

1860

Pro Arg Glu Ala Leu

1875

Ser Trp Glu
1890

Thr Leu Arg Gly Thr

1905

Ser Asp Tyr Asn Ala

1920

Phe Gln Gly Val Gly

1935

Gly Arg Val Ala Tyr Thr Leu Gly
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1940

Leu Glu Gly Pro Ala Val

Leu

Cys

Ala

Gly

Ser

Leu

Val

Pro

Leu

Thr

1955

Val
1970

Ser
1985

Ala
2000

Arg
2015

Glu
2030

Arg
2045

Asn
2060

Ser
2075

Ser
2090

Ser
2105

Ala Met His Trp

Leu Ala Leu Ala

Phe Val Asp Phe

Cys Lys Ala Phe

Gly Val Gly Met

His Gly His Asp

Ser Asp Gly Ala

Gln Gln Arg Val

Thr Asp Asp Val

Leu Gly Asp Pro

1945 1950

Thr Val Asp Thr Ala Cys Ser Ser Ser
1960 1965

Ala Met Gln Ala Leu Arg Thr Gly Glu
1975 1980

Gly Gly Val Thr Val Met Ser Thr Pro
1990 1995

Ala Arg Gln Arg Gly Leu Ser Pro Asp
2005 2010

Ser Asp Asp Ala Asp Gly Val Gly Trp
2020 2025

Leu Val Leu Glu Arg Gln Ser Asp Ala
2035 2040

Ile Leu Ala Val Val Arg Gly Ser Ala
2050 2055

Ser Asn Gly Ile Thr Ala Pro Asn Gly
2065 2070

Ile Arg Gln Ala Leu Ala Ser Ala Gly
2080 2085

Asp Val Val Glu Ala His Gly Thr Gly
2095 2100

Ile Glu Ala Gln Ala Leu Leu Ala Thr
2110 2115
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Tyr Gly Arg Asp Arg Asp Thr Asp Arg Pro Leu His Leu Gly Ser

2120

Leu Lys Ser Asn
2135

Gly Val TIle Lys
2150

Arg Thr Leu His
2165

Glu Gly Ala Val
2180

Thr Gly Arg Pro
2195

Gly Thr Asn Val
2210

Pro Ala Pro Asp
2225

Leu Leu Leu Ser
2240

Gly Arg Leu Leu
2255

Ala Asp Leu Ala
2270

Gln Arg Ala Ala
2285

Ile Gly

Met Val

Ala Asp

Glu Leu

Arg Arg

His Thr

Pro Gly

Gly Arg

Asp His

His Ser

Val Leu

2125 2130

His Thr Gln Ala Ala Ala Gly Val Ala
2140 2145

Leu Ala Met Arg His Gly Val Leu Pro
2155 2160

Thr Arg Ser Ser His Val Asp Trp Thr
2170 2175

Leu Thr Glu Gln Thr Ala Trp Pro Glu
2185 2190

Ala Ala Val Ser Ser Phe Gly Ile Ser
2200 2205

Val Leu Glu Gln Gly Pro Asp Ser Ala
2215 2220

Pro Gly Ala Thr Pro Ala Val Val Pro
2230 2235

Gly Arg Pro Ala Leu Arg Ala Gln Ala
2245 2250

Leu Arg Asp His Pro Gly Val Arg Thr
2260 2265

Leu Ala Thr Thr Arg Thr Arg Phe Asp
2275 2280

Ala Gly Asp Arg Glu Asp Leu Leu Ala
2290 2295
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Ala Leu Gly Ala Leu Ala Ala Gly Arg Pro Asp Pro Arg Val Val

2300

2305 2310

Glu Gly Glu Ala Ala Gly Arg Ala Arg Thr Ala Val

2315

Gly Gln Gly
2330

Ala Gln Pro
2345

Leu Asp Pro
2360

Glu Gly Gly
2375

Thr Gln Pro
2390

Val Glu Ser
2405

Ile Gly Glu
2420

Ala Asp Ala
2435

Ala Leu Pro
2450

Asp Glu Val

Ser

Val

Leu

Thr

Ala

Trp

Ile

Ala

Thr

Thr

2320 2325

Gln Arg Ala Ala Met Gly Arg Glu
2335 2340

Phe Ala Ala Ala Phe Asp Glu Val
2350 2355

Leu Glu Arg Pro Leu Ala Glu Val
2365 2370

Ala Glu Ala Ala Leu Leu Asp Glu
2380 2385

Leu Phe Ala Val Glu Val Ala Leu
2395 2400

Gly Val Arg Ala Asp Leu Val Ala
2410 2415

Thr Ala Ala Tyr Val Ala Gly Val
2425 2430

Arg Leu Val Ala Ala Arg Ala Arg
2440 2445

Gly Gly Ala Met Val Ala Ile Ala
2455 2460

Pro Leu Leu Asp Glu Arg Val Ser

Leu Phe Thr

Leu Tyr Ala

Cys Ala Ala

Val Phe Ala

Thr Gly Trp

Tyr Arg Leu

Gly His Ser

Phe Thr Leu

Leu Met Gln

Ala Gly Glu

Ile Ala Ala
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Val

Thr

Arg

Gly

His

Ala

Val

Asp

Leu

Ala

Ala

2465

Asn Ala Pro Gly
2480

Ala Ala Leu Ala
2495

Thr Leu Arg Val
2510

Met Leu Glu Asp
2525

Ala Pro Arg lle
2540

Ala Asp Thr Glu
2555

Arg Glu Ala Val
2570

Gln Gly Ala Thr
2585

Thr Ala Met Ala
2600

Leu Val Pro Phe
2615

Ala Thr Ala Ala
2630

Ser

Ala

Ser

Phe

Pro

Leu

Arg

Val

Arg

Leu

Ala

2470

Val
2485

Thr
2500

His
2515

Arg
2530

Val
2545

Cys
2560

Phe
2575

Leu
2590

Glu
2605

Arg
2620

Arg
2635

Val Val Ser Gly

Phe Ala Glu Gln

Ala Phe His Ser

Ala Val Ala Glu

Val Ser Asn Leu

Glu Pro Gly Tyr

Ala Asp Cys Val

Leu Glu Leu Gly

Thr Leu Gly Asp

Ala Asp Arg Gly

Leu Gln Val His

2475

Asp Ala Asp Ala
2490

Gly Arg Arg Thr
2505

Pro His Met Asp
2520

Arg TIle Glu Tyr
2535

Thr Gly Ala Arg
2550

Trp Val Arg His
2565

Thr Thr Leu His
2580

Pro Asp Ala Pro
2595

Gly Ala Asp Thr
2610

Glu Glu Leu Ala
2625

Gly Leu Asp Leu
2640
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Asp Pro Ala Ala Leu Leu His

Leu

Pro

Arg

Ala

Leu

Arg

Arg

Thr

Ala

Leu

Leu

2645

Pro
2660

Ala
2675

Gln
2690

Gly
2705

Pro
2720

Leu
2735

Pro
2750

Gly
2765

Asp
2780

Asp
2795

Ala
2810

Thr Tyr Ala Phe

Ala Ala Ala Ser

Leu Trp Ala Ala

Ile Leu Gly Leu

Ala Leu Thr Thr

Asp Thr Leu Arg

Ala Ala Pro Val

Ala Thr Thr Asp

Thr Leu Gly Ala

Asp Asp Cys Pro

Ala Gly Thr Ala

Gly Thr Gly Ala
2650

GIn His Glu Phe Tyr
2665

Ala Gly Glu Asp Thr
2680

Val Glu Arg Gly Asp
2695

Asp Ala Asp Asp Val
2710

Trp Arg Arg Gly Asn
2725

Tyr Arg Val Glu Trp
2740

Leu Asp Gly Thr Trp
2755

Ala Glu Thr Thr Leu
2770

His Gly Ala Arg Val
2785

Ala Asp Arg Ala Ala
2800

Asp Gly Asp Pro Ala
2815

Arg Arg Thr Ala
2655

Trp Pro Gln Leu
2670

Asp Pro Ala Asp
2685

Ala Ala Glu Leu
2700

Ala Thr Pro Leu
2715

Arg Glu Lys Ala
2730

Thr Arg Leu Arg
2745

Leu Leu Val Ala
2760

Leu Asp Gly Leu
2775

Arg Arg Leu Val
2790

Val Ala Ala Arg
2805

His Val Leu Ser
2820
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Leu Leu Pro Leu Asp Glu Arg Pro Ala Ala Gly Ala Ala Pro Leu

Thr

Asp

Thr

Thr

Ala

Ala

Ala

Ala

Ala

Val

2825

Arg Gly Leu Ala
2840

Ala Asp Ala Gly
2855

Ala Thr Arg Gly
2870

His Pro Val Gln
2885

Leu Glu His Pro
2900

Glu Leu Asp Pro
2915

Asp Lys Asp Thr
2930

Ala Gly Val Ser
2945

Leu Pro Pro Ala
2960

Thr Gly Gly Thr
2975

Leu

Asp

Ala

Ala

Arg

Arg

Pro

Gly

Thr

Gly

2830

Thr
2845

Ser
2860

Val
2875

Thr
2890

2835

Val Ala Leu Val Gln Ala Leu Ala

2850

Thr Gly Thr Thr Ala Arg Leu Trp

2865

Ser Thr Gly Pro Ala Asp Pro Val

2880

Ala Trp Gly Leu Gly Arg Ser Val

2895

Leu Trp Gly Gly Leu Val Asp Leu Pro

2905

Ser
2920

2910

Ala Gln Arg Leu Ala Gly Val Leu

2925

Asp Gly Glu Asp Gln Val Ala Leu Arg

2935

2940

Arg Arg Leu Val Arg His Thr Val Asp

2950

2955

Ala Phe Thr Ala Thr Gly Ser Val Leu

2965

2970

Gly Leu Gly Ala Glu Val Ala Arg Trp

2980

2985

Leu Ala Arg Ser Gly Val Ala His Leu Val Leu Thr Ser Arg Arg
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Gly

Ala

Arg

Pro

Ala

Ala

Arg

Trp

Leu

Thr

Glu

2990

Pro
3005

Leu
3020

Asp
3035

Leu
3050

Leu
3065

Lys
3080

Glu
3095

Gly
3110

Asp
3125

Ser
3140

Glu
3155

Asp Ala Pro Gly

Gly Ala Ser Val

Ala Leu Ala Ala

Thr Gly Val Val

Asp Thr Leu Asp

Ile Ala Gly Ala

Leu Asp Leu Phe

Ser Gly Gly Gln

Ala Leu Ala Ala

Ile Ala Trp Gly

Ser Val Ala Thr

2995

Ala
3010

Ala
3025

Val
3040

His
3055

Val
3070

Ala
3085

Val
3100

Ser
3115

His
3130

Pro
3145

Thr
3160

Ala Glu Leu Arg

Ile Glu Ala Cys

Leu Asp Ala Val

Thr Ala Gly Val

Glu Gly Val Ala

His Leu Asp Asp

Leu Phe Gly Ser

Ala Tyr Gly Ala

Arg Arg Ala Arg

Trp Ala Gly Ser

Leu Gln Arg Gln

3000

Asp Glu Leu Thr
3015

Asp Val Thr Asp
3030

Pro Ala Asp Ala
3045

Gly His Tyr Asp
3060

Ala Arg Thr Ala
3075

Leu Leu Ala Asp
3090

Val Ala Gly Val
3105

Ala Asn Ala Tyr
3120

Gly Ala Thr Ala
3135

Gly Met Ala Thr
3150

Gly Leu Gly Leu
3165
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Leu Asp Pro Gly Pro Ala

Asp

Tyr

Gly

Glu

Arg

Gly

Asp

Leu

Asp

Ile

Ala

3170

Ala Asp Thr
3185

Ala Pro Leu
3200

Leu Ala Asp
3215

Ile Val Thr
3230

Leu Leu Thr
3245

His Gly Ser
3260

Leu Gly Phe
3275

Ala Ala Ala
3290

His Pro Ser
3305

Leu Gly Thr
3320

Ala Asp Ala
3335

Gln Val

Phe Thr

Leu Ala

Arg Val

Glu Leu

Ala Glu

Asp Ser

Thr Gly

Pro Leu

Ala Ala

Glu Pro

Met Thr Glu Leu Arg
3175

Thr Val Ala Asp Val
3190

Ser Ala Arg Pro Ser
3205

Glu Pro Glu Ser Gly
3220

Arg Ala Leu Asp Glu
3235

Val Arg Gly Ala Ala
3250

Ser Val Ala Gly Ser
3265

Leu Thr Gly Val Glu
3280

Leu Thr Leu Pro Ser
3295

Glu Leu Ala Arg His
3310

Glu Gly Thr Gly Pro
3325

Ile Ala Ile Ile Gly
3340

Arg
3180

Asp
3195

Ala
3210

Val
3225

Pro
3240

Ala
3255

Arg
3270

Leu
3285

Thr
3300

Leu
3315

Val
3330

Met
3345

Ala Val Val

Trp Asp Arg

Leu Ile Ala

Ala Ala Thr

Ala Gly Met

Ala Val Leu

Ala Phe Arg

Arg Ser Arg

Leu Val Phe

Arg Ala Glu

Ala Val Gly

Ala Cys Arg
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Phe Pro
3350

Thr Ser
3365

Trp Asp
3380

Thr Thr
3395

Phe Asp
3410

Met Asp
3425

Phe Glu
3440

Thr Gly
3455

Ala Gly
3470

Ser Val
3485

Pro Ala
3500

Leu His

Gly Gly Val Ser Ser
3355

Gly Thr Asp Ala Ile
3370

Thr Ala Ala Leu Phe
3385

Tyr Ser Thr Gln Gly
3400

Pro Ser Phe Phe Gly
3415

Pro Gln Gln Arg Leu
3430

Arg Ala Gly Ile Arg
3445

Thr Phe Ile Gly Ser
3460

Asp Gly Ala Glu Gly
3475

Leu Ser Gly Arg Leu
3490

Val Thr Val Asp Thr
3505

Leu Ala Cys Gln Ser

Pro Glu Ala Leu

Ser Asp Phe Pro

Asp Arg Asp Pro

Gly Phe Leu His

Ile Ser Pro Arg

Leu Leu Glu Thr

Pro Asp Thr Val

Ser Tyr Gln Glu

His Leu Val Thr

Ser Tyr Val Phe

Ala Cys Ser Ser

Leu Arg Asn Gly

Trp Asp Leu Val
3360

Val Asn Arg Gly
3375

Asp Arg Pro Gly
3390

Thr Ala Asp Glu
3405

Glu Ala Leu Val
3420

Thr Trp Glu Ser
3435

Arg Gly Ser Leu
3450

Tyr Gly Leu Gly
3465

Gly Thr Ser Pro
3480

Gly Leu Glu Gly
3495

Ser Leu Val Ala
3510

Glu Ser Thr Leu

- 156 -

ZIHSd 10-2010-0089370



Gly

Ile

Lys

Val

Gly

Asp

Gln

Gly

Gly

Asp

Asn

3515

Val
3530

Ala
3545

Ala
3560

Gly
3575

His
3590

Gly
3605

Arg
3620

Asp
3635

Asp
3650

Arg
3665

Ile
3680

Ala Gly Gly Ala

Phe Ser Arg Gln

Phe Ser Asp Asp

Ile Val Leu Val

Pro Val Leu Ala

Ala Ser Asn Gly

Val Ile Arg Gln

Val Asp Ala Val

Pro Ile Glu Ala

Asp Ala Ala Arg

Gly His Thr Gln

3520

Thr
3535

Arg
3550

Ala
3565

Glu
3580

Val
3595

Leu
3610

Ala
3625

Glu
3640

Gln
3655

Ala
3670

Ser
3685

Val Met Thr Thr

Ala Leu Ala Arg

Asp Gly Met Thr

Arg Leu Ser Asp

Ile Arg Gly Ser

Thr Ala Pro Asn

Leu Ala Asn Ala

Ala His Gly Thr

Ala Leu Gln Thr

Leu Leu Leu Gly

Ala Ala Gly Val

3525

Pro Asn Pro Phe
3540

Asp Gly Arg Cys
3555

Leu Ala Glu Gly
3570

Ala Glu Arg His
3585

Ala TIle Asn Gln
3600

Gly Pro Ser Gln
3615

Gly Leu Glu Pro
3630

Gly Thr Pro Leu
3645

Thr Tyr Gly Arg
3660

Ser Val Lys Ser
3675

Ala Ser Val Ile
3690
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Lys

His

Val

Pro

Ala

Pro

Val

Gly

Arg

Phe

Ala

Val

Thr Val Met Ala Leu
3695

Ala Asp Glu Pro Ser
3710

Glu Leu Leu Ala Glu
3725

Arg Arg Ala Ala Val
3740

His Thr Val Leu Glu
3755

Ala Thr Pro Ser Gly
3770

Leu Pro Trp Val Leu
3785

GIn Ala Asp Arg Leu
3800

Pro Ala Asp Ile Gly
3815

Glu His Arg Ala Val
3830

Ala Gly Leu Arg Ala
3845

Ala Arg Gly Val Ala
3860

Arg
3700

Ser
3715

Gln
3730

Ser
3745

Gln
3760

Pro
3775

Gly
3790

Leu
3805

Phe
3820

Val
3835

Val
3850

Asp
3865

His

His

Thr

Ser

Ala

Val

Ala

Ala

Ser

Val

Ala

Val

Gly Val Leu

Val Asp Trp

Ala Trp Pro

Phe Gly Ile

Pro Glu Ala

Leu Pro Ser

Arg Gly Ala

His Leu Glu

Leu Val Ser

Ala Thr Asp

Ala Asp Gly

Glu Gly Arg

Pro Arg Thr Leu
3705

Ser Ala Gly Ser
3720

Glu Thr Gly Arg
3735

Ser Gly Thr Asn
3750

Ala Pro Val Ala
3765

Ala Pro Glu Pro
3780

Ala Ala Leu Arg
3795

Thr Thr Asp Ala
3810

Ala Arg Met Pro
3825

Pro Ala Asp Arg
3840

Pro Ser Gly Val
3855

Thr Val Phe Val
3870
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Phe Pro Gly Gln Gly Ser Gln Trp Leu Gly Met Gly Ala Arg Leu

3875 3880

Leu Glu Glu Ser Pro Val Phe
3890 3895

Glu Ala Leu Ala Glu Phe Thr
3905 3910

Arg Gly Ala Glu Gly Ala Pro
3920 3925

Gln Pro Ala Thr Phe Ala Val
3935 3940

Arg Ala His Gly Val Glu Pro
3950 3955

Gly Glu Ile Ala Ala Ala Val
3965 3970

Asp Gly Ala Arg Val Val Ala
3980 3985

Ser Leu Ala Gly Arg Gly Gly
3995 4000

Ala Asp Ala Glu Gly His Leu
4010 4015

3885

Ala Asp Arg Val Ala Glu Cys Ala

3900

Asp Trp Ser Leu Asp Asp Val Leu

3915

Pro Val Glu Arg Val Asp Val Val

3930

Met Val Gly Leu Ala Ala Leu Trp

3945

Asp Ala Val Val Gly His Ser Gln

3960

Val Ser Gly Ala Leu Ser Leu Arg

3975

Leu Arg Ser Arg Ala Ile Ala Arg

3990

Met Met Ser Val Ala Leu Pro Val

4005

Ala Gly Tyr Glu Gly Arg Val Ser

4020

Val Ala Ala Val Asn Gly Pro Arg Ser Ala Val Leu Ala Gly Glu

4025 4030

4035

Pro Asp Ala Leu Asp Glu Leu Leu Ala Ala Phe Asp Ala Ala Asp
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Val

Gln

Leu

Gly

Glu

Leu

Pro

Val

Tyr

Ala

Arg

4040

Arg Ala Arg Arg
4055

Val Glu Asp Leu
4070

Ala Pro Gln Pro
4085

Asp Trp Leu Asp
4100

Asn Leu Arg Asn
4115

Gln Ala Ala Glu
4130

Val Leu Ser Met
4145

Ala Gly Val Ala
4160

Asp Arg Phe Val
4175

Ala Val Asp Trp
4190

Thr Asp Leu Pro
4205

Ile

Arg

Ser

Thr

Arg

Tyr

Ser

Gly

Leu

Thr

Thr

4045

Ala Val Asp
4060

Asp Glu Leu
4075

GIln Val Pro
4090

Thr Thr Met
4105

Val Arg Phe
4120

Arg Thr Phe
4135

Val Gln Asp
4150

4050

Tyr Ala Ser
4065

Ala Thr Thr
4080

Val Phe Ser
4095

Asp Ala Ser
4110

Ala Asp Ala
4125

Val Glu Thr
4140

Val Leu Asp
4155

His Ser His

Leu Ala Gly

Thr Val Thr

Tyr Trp Tyr

Val Glu Ala

Ser Pro His

Asp Ala Gly

Gly Thr Leu Arg Arg Asp Gln Gly Gly

4165

Ser Ala Ala
4180

Arg Val Phe
4195

Tyr Ala Phe
4210

4170

Glu Leu Tyr
4185

Asp Gly Thr
4200

Ala His Asp
4215

Val Arg Gly

Gly Ala Ser

Gln Leu Trp
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Val

Ala

Ser

Ala

Asp

Pro

Gly

Ala

Ala

Ala

Glu

Val

Leu
4220

Phe
4235

Thr
4250

Leu
4265

Ser
4280

Gln
4295

Thr
4310

Asp
4325

Val
4340

Ala
4355

Ala
4370

Ala
4385

Pro Pro Ala Val

Trp Ala Ala Val

Leu Asp Thr Asp

Val Ser Trp Arg

Trp Arg Tyr Arg

Arg Ser Leu Ala

Asp Asp Thr Glu

Val Arg Arg Val

Leu Ala Gly Arg

Asp Pro Ala Ala

Asp Thr Thr Thr

Leu Thr Val Ala

Thr Ala Ala Ala Asp
4225

Glu Asp Gly Asp Val
4240

Pro Asp Ala Val Ala
4255

Arg Gly Arg Arg Asp
4270

Val Ser Trp Lys Pro
4285

Gly Thr Trp Leu Val
4300

Val Ala Gly Ala Leu
4315

Val Leu Asp Glu Thr
4330

Leu Ala Ala Ala Thr
4345

Val Ser Gly Ile Val
4360

Val Pro Arg Thr Gly
4375

Leu Ile Gln Ala Leu
4390

Pro Gln
4230

Ala Ala
4245

Ala Val
4260

Arg Ser
4275

Ala Gly
4290

Val Ser
4305

Ala Ala
4320

Cys Thr
4335

Gly Asp
4350

Ser Val
4365

Leu Val
4380

Gly Asp
4395

Asp Glu

Leu Thr

Leu Pro

Thr Leu

Ser Leu

Ala Glu

His Gly

Asp Arg

Asp Ser

Leu Ala

Thr Gly

Ser Gly
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Ile Asp
4400

Gly Arg
4415

Gly Ile
4430

Gly Thr
4445

Arg Leu
4460

Leu Ala
4475

Ala Glu
4490

Gly Thr
4505

Leu Ala
4520

Leu Ser
4535

Ala Glu
4550

Ala Pro Met Trp

Ala Asp Glu Val

Gly Trp Thr Ala

Ile Asp Leu Pro

Val Ala Val Leu

Leu Arg Pro Thr

Pro Ala Gly Ala

Thr Leu Val Thr

Arg Arg Leu Ala

Arg Arg Gly Pro

Phe Asp Gly Ser

Ala Leu Ser Arg Gly Ala Val Ala Thr
4405 4410

Ile Ala Pro Val Gln Ala Gln Val Leu
4420 4425

Ala Leu Glu His Pro Gln Arg Trp Gly
4435 4440

Val Ala Leu Asp Glu Arg Gly Ala Ala
4450 4455

Ala Gly Glu Leu Gly Ala Glu Asp Gln
4465 4470

Gly Val Phe Thr Arg Arg Ile Val Arg
4480 4485

Arg Pro Ala Arg Thr Trp Asp Pro Arg
4495 4500

Gly Gly Ser Gly Thr Leu Ala Pro His
4510 4515

Glu Arg Gly Ala Glu His Val Val Leu
4525 4530

Asp Ala Pro Gly Ala Ala Glu Leu Leu
4540 4545

Asp Thr Thr Val Glu Ala Val Ala Cys
4555 4560

Asp Ile Thr Asp Arg Ala Ala Val Ala Gly Leu Leu Glu Arg Leu
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Asp

Thr

Ala

Glu

Phe

Tyr

Arg

Ala

Gly

Leu

Asp

4565

Ala His Gly Ala Thr Val

4580

4570

4585

4575

Arg Thr Val Leu His Thr Ala Ala

4590

Ile Glu Leu Ala Thr Leu Asp Ala Thr Thr Gln Glu Glu Leu

4595

4600

Arg Val Leu His Ala Lys Val Thr Gly

4610

4615

Leu Leu Asp Glu Arg Gly Gly Asp Pro

4625

Ser
4640

Val
4655

4630

Ser Thr Ala Gly Met Trp Gly Ser

4645

Ala Gly Asn Ala His Leu Ala Ala

4660

Ala Arg Gly Leu Pro Thr Thr Ser Ile

4670

4675

Asp Asp Leu Lys Leu Gly Arg Val Asp

4685

Ser
4700

4690

Gly Leu Val Phe Met Asp Pro Gln

4705

4605

Ala Gln Val Leu Thr

4620

Ala Glu Val Val Leu

4635

Gly Ala His Ala Ala

4650

Leu Ala Glu His Arg

4665

Ala Trp Gly Ile Trp

4680

Pro Ala Ala Ile Arg

4695

Leu Ala Leu Asn Gly

4710

Glu Arg Ala Leu Asp Asp Ala Glu Thr Val Val Ala Val Ala

4715

Val
4730

Asp Trp Asp Thr Tyr

4720

4735

4725

His Pro Val Tyr Thr Ser Gly Arg

4740
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Pro

Ala

Ala

Val

Ala

Gly

Ser

Pro

Gly

Gln

Tyr

Leu

Thr
4745

Ala
4760

Ala
4775

Leu
4790

Ser
4805

Phe
4820

Val
4835

Thr
4850

Ala
4865

Asp
4880

Pro
4895

Asp
4910

Arg Leu Tyr Asp

Ala Glu Arg Thr

Thr Leu Asp Gly

Asp Val Val Arg

Ala Asp Asp Leu

Asp Ser Leu Thr

Thr Gly Leu Thr

Pro Ala Ala Leu

Thr Pro Val Ala

Gln Asp Asp Pro

Gly Gly Val Ala

Glu Val Asp Ala

Glu Ile Pro Glu Val Val Ala Leu Thr
4750 4755

Ala Gly Thr Val Ala Ala Gly Glu Phe
4765 4770

Leu Thr Asp Ala Glu Ala Leu Arg Arg
4780 4785

Ala Glu Ala Ala Gly Val Leu Gly Met
4795 4800

Thr Asp Gln Arg Ala Phe Arg Asp Val
4810 4815

Ala Val Ala Leu Arg Asn Arg Leu Ala
4825 4830

Leu Pro Ser Thr Met Val Phe Asp His
4840 4845

Ala Glu Phe Leu Arg Ala Glu Leu Ala
4855 4860

Ala Gly Ala Gly Ser Thr Ala Ala Ala
4870 4875

Ile Val Val Val Gly Met Ser Cys Arg
4885 4890

Ser Ala Glu Asp Leu Trp Arg Val Ala
4900 4905

Ile Ser Gly Phe Pro Asp Asp Arg Gly
4915 4920
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Trp Asp
4925

His Thr
4940

Phe Asp
4955

Met Asp
4970

Phe Glu
4985

Thr Gly
5000

Ala Pro
5015

Leu Pro
5030

Glu Gly
5045

Val Ala
5060

Thr Leu
5075

Ser Phe

Ala Ala Ser Leu

Tyr Ser Thr Gln

Pro Gly Phe Phe

Pro Gln GIn Arg

His Ala Gly Ile

Thr Phe Ile Gly

Ala Ala Glu Gly

Ser Val Leu Ser

Pro Ala Val Thr

Met His Leu Ala

Ala Leu Ala Gly

Tyr Asp Pro Asp Pro Asp Arg
4930 4935

Gly Gly Phe Leu Arg Asp Val
4945 4950

Gly TIle Ser Pro Arg Glu Ala
4960 4965

Leu Leu Leu Glu Thr Thr Trp
4975 4980

Asp Pro Thr Ala Gln Arg Gly
4990 4995

Ala Ser Tyr Gln Asp Tyr Ala
5005 5010

Ala Glu Gly His Met Ile Thr
5020 5025

Gly Arg Val Asn Tyr Leu Phe
5035 5040

Leu Asp Thr Ala Cys Ser Ser
5050 5055

Cys Gln Ser Leu Arg Thr Gly
5065 5070

Gly Val Ser Ile Met Ser Thr
5080 5085

Ala Gly

Ala Asp

Leu Ser

Glu Thr

Ser Arg

Ser Gly

Gly Thr

Gly Phe

Ser Leu

Glu Ser

Pro Met

Val Gly Phe Ser Arg Gln Arg Ala Leu Ala Glu Asp Gly

- 165 -

ZIHSd 10-2010-0089370



Arg

Glu

Arg

Asn

Ser

Ala

Ala

Gly

Lys

Val

Ser

5090

Cys Lys Ala Tyr Ala
5105

Gly Val Gly Leu Val
5120

Asn Gly His Glu Val
5135

GIn Asp Gly Ala Ser
5150

GIn Gln Arg Val Ile
5165

Pro Glu Glu Ile Asp
5180

Leu Gly Asp Pro Ile
5195

Arg Asp Arg Asp Thr
5210

Ser Asn Ile Gly His
5225

Ile Lys Leu Val Arg
5240

Leu His Ile Asp Gln
5255

5095 5100

Asp Gly Ala Asp Gly Met Thr Leu Ala
5110 5115

Leu Leu Glu Arg Leu Ser Asp Ala Val
5125 5130

Leu Ala Val Val Arg Gly Ser Ala Val
5140 5145

Asn Gly Leu Thr Ala Pro Asn Gly Pro
5155 5160

Arg Gln Ala Leu Ala Gly Ala Gly Val
5170 5175

Val Leu Glu Gly His Gly Thr Gly Thr
5185 5190

Glu Ala Gln Ala Leu Phe Ala Thr Tyr
5200 5205

Asp Arg Pro Leu Leu Leu Gly Ser Val
5215 5220

Thr Gln Met Ala Ser Gly Val Ala Ser
5230 5235

Ala Leu Gln Glu Gly Val Val Pro Ser
5245 5250

Pro Ser Thr His Val Asp Trp Ser Ser
5260 5265
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Gly

Gly

Thr

Ala

Leu

Arg

Glu

Arg

Leu

Gly

Gly

Pro

Ala
5270

Arg
5285

Asn
5300

Ala
5315

Val
5330

Leu
5345

Leu
5360

Gly
5375

Thr
5390

Thr
5405

Ser
5420

Val
5435

Ile Asp Leu Leu

Pro Arg Arg Ala

Val His Thr Ile

Pro Ala Val Pro

Ser Gly Arg Gly

Leu Asp Leu Leu

Ala His Ala Leu

Ala Val Val Ala

Ala Leu Arg Asp

Ala Gly Arg Gly

Gln Arg Ala Gly

Phe Ala Asp Ala

Thr Glu Arg Thr Ala Trp Pro Glu Thr
5275 5280

Ala Val Ser Ser Phe Gly
5290 5295

Ile Ser Gly

Leu Glu Gln Ala Pro Ala Val Pro Ala
5305 5310

Leu Pro Asp Asp Val Val Ala Pro Val

5320 5325

Glu Thr Ala Leu Arg Asp Gln Ala Gly
5335 5340

Asp Glu Arg Pro Gln Leu Arg Pro Ala
5350 5355

Gly Thr Thr Arg Ala Ala Leu Glu Gln
5365 5370

Gly Asp Arg Asp Glu Leu Val Arg Gly
5380 5385

Gly Gly Thr Ala Pro Gly Thr Val Arg
5395 5400

Arg Thr Ala Phe Leu Phe Thr Gly Gln
5410 5415

Ala Gly Ala Glu Leu Tyr
5425 5430

Ala Arg Tyr

Leu Asp Asp Val Ala Ala Arg Leu Asp
5440 5445
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Thr Asp Ala Gly
5450

Pro Gly Ser Asp
5465

Gln Pro Ala Leu
5480

Glu Ser
5495

Trp Gly

Gly Glu
5510

Ile Ala

Asp Ala Cys Thr
5525

Leu Pro Ala Gly
5540

Glu Val
5555

Ala Pro

Asn Gly Pro Ala
5570

Asp Ala Val Ala
5585

Arg Leu Arg Val
5600

Met Leu Asp Glu

Gly Pro

Glu Ala

Phe Ala

Val Val

Ala Ala

Leu Val

Gly Ala

Leu Leu

Ala Val

Ala Arg

Ser His

Pro Leu Arg Glu Val Leu Phe Ala Glu

5455

Ala Leu Leu Glu Arg Thr

5470

5460

Gly His Ala
5475

Leu Glu Val Ala Leu Phe Arg Leu Leu

5485

Pro Asp Leu Leu Ala Gly

5500

His
5515

Ala
5530

Met
5545

Thr
5560

Val
5575

Leu
5590

Ala
5605

Val Ala Gly Val

Ala Arg Gly Arg

Val Ala Val Glu

Asp Gly Val Gly

Val Ser Gly Asp

Ala Ala GIn Gly

Phe His Ser Pro

5490

His Ser Val
5505

Leu Ser Leu Asp
5520

Leu Met Glu Ala
5535

Ala Ala Glu Asp
5550

Ile Ala Ala Val
5565

Val Asp Glu Val
5580

Arg Arg Thr His
5595

Leu Met Glu Pro
5610

Phe Arg Ala Val Val Ser Gly Leu Asp Tyr Ala
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Ala

Thr

Arg

Gln

Leu

Ala

Val

Asp

Leu

Ala

Trp

5615

Pro
5630

Ala
5645

Ala
5660

His
5675

Ser
5690

Leu
5705

Leu
5720

Arg
5735

Pro
5750

Ala
5765

Ala
5780

Ala Ile

Asp Arg

Thr Val

Asp Val

Ala Ala

Leu Ala

Ala Ala

Arg Ala

Ser Tyr

Ala Ala

Ala Val

Pro Ile

Leu Thr

Arg Phe

Arg Thr

Ala Arg

Leu Leu

Val Ala

Leu Leu

Ala Phe

Val Pro

Glu Arg

5620

Val
5635

Asp
5650

Ala
5665

Phe
5680

Asp
5695

Arg
5710

Gly
5725

Ala
5740

Gln
5755

Glu
5770

Asp
5785

5625

Ser Thr Val Thr Gly Thr Leu Ala
5640

Pro Gly Tyr Trp Val Glu His Val
5655

Asp Gly Val Ala Thr Leu Ala Gly
5670

Val Glu Leu Gly Pro Asp Gly Val
5685

Thr Val Gly Asp Glu Pro Gly Thr
5700

Lys Asp Arg Pro Glu Val Arg Thr
5715

Ala His Cys His Gly Ala Arg Leu
5730

Gly Tyr Gly His Gly Arg Val Ala
5745

Arg Glu Arg Tyr Trp Pro Glu Thr
5760

Gly Thr Gly Ala Asp Ala Glu Phe
5775

Asp Val Glu Gly Leu Val Gly Ser
5790
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Leu

Thr

Trp

Gly

Tyr

Ala

Asp

Gly

Gly

Thr

Leu

Glu

Gly Leu Asp Asp Ala Thr Val Ser Ala Met Val Pro Ala Leu
5795 5800 5805

Ala Trp Arg Arg Arg Arg Gly Glu Gln Ala Thr Arg Asp Gly
5810 5815 5820

Arg Tyr Arg Ile Thr Trp Ala Pro Arg Gly Gly Ser Pro Ala
5825 5830 5835

Gly Asp Leu Asp Gly Arg Arg Leu Val Leu Val Pro Gln Thr
5840 5845 5850

Arg Asp Asp Ala Thr Ala Ala Trp Ala Ala Asp Val Glu Ala
5855 5860 5865

Leu Gly Gly Gly Gly Leu Glu Arg Val Thr Val Thr Gly Thr
5870 5875 5880

Arg Ala Thr Leu Ala Ala Ala Val Thr Ala Ala Ala Gly Glu
5885 5890 5895

Pro Glu Phe Ala Gly Val Leu Ser Leu Leu Pro Phe Ala Asp
5900 5905 5910

Asp Ala Gly His Pro Gly Val Pro Ala Ala Leu Ser Leu Thr
5915 5920 5925

Thr Ala Val Gln Ala Leu Gly Asp Ala Gly Val Asp Ala Pro
5930 5935 5940

Trp Thr Val Thr Arg Gly Ala Val Ala Val Gly Arg Ser Glu
5945 5950 5955

Val Thr Glu Leu Asp Gln Ala Ala Val Trp Gly Leu Leu Arg
5960 5965 5970
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Thr

Leu

Val

Ser

Gly

Ile

Leu

Gly

Glu

Arg

Pro

Val

Ala Ala Leu Glu Leu Pro Gly Arg Ile Gly Gly Thr Val Asp

5975

Pro Ala Val Val Asp
5990

Leu Ala Ala Thr Asp
6005

Gly Val Phe Leu Arg
6020

Ala Thr Pro Ala Pro
6035

Thr Gly Gly Thr Gly
6050

Ala Arg Glu Gly Ala
6065

Pro Asp Ala Pro Gly
6080

Leu Gly Ala Arg Val
6095

Glu Ala Leu Ala Ala
6110

Leu Val Gly Val Phe
6125

Leu Asp Ala Leu Thr

5980

Ala Pro Ala Ala Arg
5995

Gly Glu Asp Ala Val
6010

Arg Leu Val His Ala
6025

Phe Asp Ala Thr Thr
6040

Gly TIle Gly Gly His
6055

Ala His Leu Leu Leu
6070

Ala Ala Ala Leu Arg
6085

Thr Val Ala Ala Cys
6100

Leu Leu Asp Thr Val
6115

His Thr Ala Gly Val
6130

Pro Gln Ser Tyr Ser

5985

Arg Leu Arg Gly
6000

Ala Val Arg Ala
6015

Pro Ala Arg Ala
6030

Gly Thr Val Leu
6045

Val Ala Arg Arg
6060

Ala Ala Arg Arg
6075

Ala Glu Leu Glu
6090

Asp Val Ala Asp
6105

Pro Ala Glu Leu
6120

Leu Glu Asp Arg
6135

Gly Val Leu Arg
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Ala

Ser

Ile

Leu

Leu

Asp

Pro

Asp

Met

Met

Pro

6140

Lys
6155

Asp
6170

Gly
6185

Asp
6200

Ser
6215

Ala
6230

Leu
6245

Gly
6260

Asp
6275

Pro
6290

Thr
6305

Thr Val Ala Ala

Leu Ala Ala Phe

Ala Ala Gly Gln

Ala Leu Ala Glu

Val Ala Trp Gly

Ala Glu Val Ala

Asp Pro Glu Thr

Ser Arg Glu Gly

Trp Glu Arg Phe

Leu Val Ala Asp

Thr Gly Gly Asp

6145

GIn His Leu Asp
6160

Val Leu Phe Ser
6175

Gly Asn Tyr Ala
6190

His Arg Arg Ala
6205

Pro Trp Asp Gly
6220

Ala Arg Val Arg
6235

Ala Ala Val Ala
6250

Gly Glu Thr Thr
6265

Leu Arg Ala Phe
6280

Leu Pro Glu Val
6295

Thr Gly Thr Gly
6310

Glu

Ser

Ala

Arg

Ser

Arg

Leu

Leu

Gly

Ala

Leu

6150

Leu Thr Arg Asp
6165

Thr Ala Gly Met
6180

Ala Asn Ala Tyr
6195

Gly Leu Pro Ala
6210

Gly Met Val Ala
6225

Gly Gly Phe Ala
6240

Leu Arg Ala Val
6255

Ala TIle Ala Asp
6270

Ser Val Arg Pro
6285

Arg Leu Ala Ala
6300

Arg Gly Arg Leu
6315
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Ala

Leu

Thr

Leu

Leu

Glu

Glu

Ile

Thr

Ile

Gly

Val

Ala Leu Pro Asp
6320

Arg Thr Gln Val
6335

Val Asp Asp Asp
6350

Thr Ile Leu Glu
6365

Ser Leu Pro Ala
6380

Met Ala Gly Phe
6395

Gln Arg Gly Pro
6410

Val Val Val Gly
6425

Pro Glu Asp Leu
6440

Thr Gly Phe Pro
6455

Asp Gly Ala Ser
6470

Ala Asp Phe Asp
6485

Asp

Ala

Arg

Leu

Thr

Leu

Val

Met

Trp

Asp

Ala

Ala

Glu Arg Leu Gly Val Val Leu Asp Val
6325 6330

Ala Val Leu Gly His Ala Asp Pro Arg
6340 6345

Ala Phe Arg Asp Leu Gly Phe Asp Ser
6355 6360

Arg Asn Ala Leu Asn Ala Ala Thr Gly
6370 6375

Leu Val Tyr Asp Arg Pro Thr Pro Arg
6385 6390

Leu Gly Glu Leu Leu Gly Thr Leu Pro
6400 6405

Arg Thr Ser Ala Ala Val Asp Asp Pro
6415 6420

Ala Cys Arg Phe Pro Gly Gly Val Arg
6430 6435

Glu Leu Val Ala Arg Gly Asp Asp Gly
6445 6450

Asp Arg Gly Trp Asp Leu Ala Ala Leu
6460 6465

Thr Leu Arg Gly Gly Phe Leu Asp Gly
6475 6480

Arg Phe Phe Gly Ile Ser Pro Arg Glu
6490 6495
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Ala Leu Ala Met Asp Pro Gln Gln Arg Leu

Trp

Gly

Ala

Ala

Thr

Ser

Asp

Ser

Ala

Thr

Ser

6500

Glu Ala Val Glu Arg
6515

Ser Ala Thr Gly Val
6530

Thr Leu Leu Arg Arg
6545

Thr Gly Asn Thr Ala
6560

Leu Gly Leu Glu Gly
6575

Ser Ser Leu Val Ala
6590

Gly Glu Ala Asp Leu
6605

Gly Pro Asp Ser Phe
6620

Pro Asp Gly His Cys
6635

Ala Trp Ser Glu Gly
6650

6505

Ala Gly Ile Asp
6520

Phe Val Gly Thr
6535

Ser Ala Asp Asp
6550

Ser Val Met Ser
6565

Pro Ala Val Thr
6530

Leu His Trp Ala
6595

Val Leu Ala Gly
6610

Val Glu Phe Ser
6625

Lys Pro Phe Ser
6640

Val Gly Met Leu
6655

Leu

Pro

Asn

Val

Gly

Ile

Gly

Gly

Thr

Asp

Val

Leu Glu Thr Thr
6510

Ala Thr Leu Arg
6525

Gly Gln Asp Tyr
6540

Ser Gly Tyr Ala
6555

Arg Leu Ser Tyr
6570

Asp Thr Ala Cys
6585

Arg Ala Leu Thr
6600

Val Ser Val Met
6615

Gln Gly Gly Leu
6630

Asp Ala Asp Gly
6645

Leu Glu Arg Leu
6660

Asp Ala Arg Arg His Gly His Arg Val His Gly Val Ile Gly
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Gly

Pro

Asp

Gly

Ile

Leu

Gly

Thr

Asp

Trp

Gly

6665

Ser Ala Ile
6680

Ser Gly Pro
6695

Ala Gly Leu
6710

Thr Gly Thr
6725

Ala Thr Tyr
6740

Gly Thr Val
6755

Val Ala Gly
6770

Leu Pro Arg
6785

Trp Ser Ala
6800

Pro Glu Thr
6815

Val Ser Gly
6830

Asn Gln

Ser Gln

Thr Pro

Thr Leu

Gly Arg

Lys Ser

Val Ile

Thr Leu

Gly Thr

Gly Gly

Thr Asn

6670

Asp
6685

Gln
6700

Ala
6715

Gly
6730

Asp
6745

Asn
6760

Lys
6775

His
6790

Val
6805

Thr
6820

Ala
6835

6675

Gly Ala Ser Asn Gly Leu Thr Ala
6690

Arg Val Ile Arg Gln Ala Leu Ala
6705

Asp Val Asp Thr Val Glu Ala His
6720

Asp Pro Ile Glu Ala Gln Ala Leu
6735

Arg Asp Thr Asp Arg Pro Leu His
6750

Ile Gly His Thr Gln Ala Ala Ala
6765

Met Leu Leu Ala Met Arg His Ala
6780

Ala Gly Thr Pro Ser Ser His Val
6795

Ala Leu Leu Asp Glu Ala Arg Asp
6810

Arg Arg Ala Gly Val Ser Ala Phe
6825

His Val Ile Val Glu Gln Ala Pro
6840
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Pro

Trp

Asp

Ala

Val

Thr

Gln

His

Asp

Pro

Gln

Glu

Ala
6845

Val
6860

Arg
6875

Ala
6890

Leu
6905

Ala
6920

Gly
6935

Pro
6950

Thr
6965

Gly
6980

Pro
6995

Ser
7010

Pro Glu Thr Ala Ala Ala Glu Leu Pro Gly Glu Val Pro

Leu

Val

Thr

Leu

Pro

Ala

Ala

Leu

Ser

Ala

Trp

Ser Ala Arg

Val Gly Ala

Leu Ala Gly

Ala Gly Pro

Arg Thr Pro

Gln His Ala

Tyr Ala Glu

Leu Asp Ala

Ala Ala Ala

Leu Phe Ala

Gly Arg Thr

6850

Thr Pro Ala Ala Leu
6865

Ala Gly Gly His Thr
6830

Gly Arg Thr Leu Phe
6895

Asp Gly Ile Arg Glu
6910

Gly Arg Thr Ala Phe
6925

Gly Met Gly Arg Ala
6940

Ala Leu Asp Glu Val
6955

Pro Leu Arg Asp Ala
6970

Asp Arg Leu Asp Glu
6985

Val Glu Val Ala Leu
7000

Pro Asp Leu Val Ala
7015

6855

Gln Glu Gln Val
6870

Ala Thr Asp Val
6885

Gly His Arg Ala
6900

Ala Ala Arg Gly
6915

Leu Phe Ser Gly
6930

Leu His Glu Arg
6945

Leu Ala Arg Phe
6960

Leu Phe Ala Glu
6975

Thr Gly Thr Thr
6990

Tyr Arg Leu Leu
7005

Gly His Ser Val
7020
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Gly

Asp

Leu

Glu

Asn

Gly

Arg

Met

Ala

Gly

Glu

Glu Ile Ala Ala
7025

Ala Cys Ala Leu
7040

Pro Ala Gly Gly
7055

Val Thr Pro Leu
7070

Gly Pro Ala Ser
7085

Ala Leu Ala Asp
7100

Leu Arg Val Ser
7115

Leu Asp Gly Phe
7130

Pro Arg Ile Pro
7145

Pro Glu Leu Gly
7160

Ala Val Arg Phe
7175

Ala

Val

Ala

Leu

Leu

Arg

His

Ala

Leu

Glu

Ala

His
7030

Ala
7045

Met
7060

Thr
7075

Val
7090

Leu
7105

Ala
7120

Ala
7135

Val
7150

Val Ala Gly

Ala Arg Ala

Val Ala Val

Asp Gly Val

Leu Ser Gly

Ala Ala Asp

Phe His Ser

Ala Ile Ser

Ser Thr Leu

Val Leu
7035

Ser Leu
7050

Glu Ala
7065

Ala Ile
7080

Asp Ala
7095

Gly Arg
7110

Pro Leu
7125

Gly Ile
7140

Thr Gly
7155

Pro Gly Tyr Trp Val Arg

7165

7170

Asp Gly Val Arg Ala Leu

7180

Gly Ala Thr Val Phe Ala Glu

7185

Ser

Met

Thr

Ala

Asp

Arg

Met

Thr

Ala

His

His

Ile Gly Pro Asp Ala Ala

Leu Asp

Gln Ala

Glu Asp

Ala Val

Gly Val

Thr Arg

Asp Ala

Phe Ala

Leu Ala

Val Arg

Glu Ala

Leu Leu
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Ala

Pro

Gly

Ala

Glu

Pro

Ser

Ser

Pro

Ala

Pro

7190

Pro
7205

Ala
7220

Thr
7235

Gly
7250

Leu
7265

Gly
7280

Ala
7295

Gly
7310

Ala
7325

Ala
7340

Ala
7355

Ala Gln Gln Thr

Ala Val Val Val

Ala Leu Leu Glu

Pro Asp Trp Ala

Pro Thr Tyr Pro

Thr Pro Gly Gly

Phe Trp Ala Ala

Ser Leu Gly Val

Leu Ser Ala Trp

Thr Trp Arg Tyr

Ala Ala Val Thr

7195 7200

Leu Asp Thr Val Ala Pro Ala Asp Gly
7210 7215

Ala Leu Gln Arg Arg Asp Arg Asp Ala
7225 7230

Gly Leu Ala Val Leu His Val His Gly
7240 7245

Ala Val Leu Pro Ala Arg Gly Pro Val
7255 7260

Phe Gln Arg Glu Arg Tyr
7270 7275

Trp Pro Glu

Gly Ala Gly Pro Ala Asp Pro Ala Asp
7285 7290

Val Glu Arg Glu Asp Leu Glu Ser Leu
7300 7305

Asp Gly Asp Thr Leu Ala Thr Met Val
7315 7320

Arg Arg Arg His Gly Ala Glu Ser Ala
7330 7335

Arg Glu Thr Trp Thr Pro Val Pro Thr
7345 7350

Gly Arg Thr Leu Val Leu Val Ser Ala
7360 7365
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Gly Ala Asp Ala Trp Thr Asp Ala Leu Val Thr Ala Leu Asp Ala

Glu

Ala

Val

Ala

Asp

Gly

Arg

Asp

Ala

Ala

Gly

7370

Thr
7385

Leu
7400

Ser
7415

Arg
7430

Ala
7445

Thr
7460

Val
7475

Leu
7490

Leu
7505

Val
7520

Gly
7535

Val Val Val Gly

Gly Val Leu Asp

Leu Leu Ala Ala

Ala Ser Ala Leu

Pro Leu Trp Cys

Thr Pro Ala Pro

Ala Ala Leu Glu

Pro Ala Gly Pro

Ala Ala Leu Leu

Arg Ala Thr Gly

Ala Glu Gly Thr

7375 7380

Asp Gly Ser Thr Asp Glu Leu Thr Val
7390 7395

Asp Ala Asp Arg Pro Val Asp Arg Val
7405 7410

Gly Thr Ser Gly Leu Pro Ser Gly Pro
7420 7425

Leu Ala Ala Leu Ala Ala Ala Gly Ile
7435 7440

Val Thr Arg Gly Ala Val Ala Ala Glu
7450 7455

Gly Gln Ala Ala Leu Trp Gly Met Gly
7465 7470

Thr Pro Gln Arg Phe Gly Gly Leu Ala
7480 7485

Asp Ala Val Ala Ala Ala Ala Ala Thr
7495 7500

Thr Glu Pro Gly Gly Glu Ser Glu Ile
7510 7515

Ala Tyr Ala Arg Arg Leu Val Arg Ala
7525 7530

Ala Ala Ala Arg Trp Arg Pro His Gly
7540 7545
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Thr Val
7550

Ala Arg Arg Leu
7565

Ala Pro Ser Ala
7580

Glu Leu Ala Asp
7595

Pro Ala Asp Pro
7610

Asp Ala Pro Thr
7625

Ala Gly Leu Ala
7640

Ala Leu Thr Gly
7655

Leu Phe Gly Ser
7670

Val Glu Ala Ala
7685

Leu Arg Gly Arg
7700

Trp Thr

Ala Ala

Ala Ala

Leu Gly

Ala Ala

Ala Val

Asp Val

Pro Ala

Ile Ala

Ala Gly

Gly Val

7555

Leu Val Val Gly Gly Thr Gly Ala Leu Gly Arg Arg Ala

7560

Asp Gly Ala Thr His Leu Val Leu Thr

7570

7575

Ser Val Asp Thr Asp Ala Val Thr Ala

7585

Val Ala Val
7600

Thr Val

7590

Ser Asp Ala Asp
7605

Leu Ala Ala Leu Leu Asp Gly Ala Pro

7615

7620

Val His Ala Gly Glu Ala Leu Gly Asp

7630

7635

Leu Ala Pro Val Glu Ala Leu Ala Thr

7645

Thr Ala His
7660

7650

Asp Leu Asp Ala Val Val

7665

Gly Val Trp Gly Val Arg Gly Arg Ala

7675

Ala His Leu Asp Ala Val

7690

7680

Ala Arg Ser
7695

Pro Ala Thr Ala Val Ala Trp Gly Ala

7705

Asp Leu Ala Asp Arg Ser Thr Ala Ala His

7710

Leu Arg Met

- 180 -

ZIHSd 10-2010-0089370



Asn

Gly

Val

Thr

Gly

Tyr

Ile

Leu

Leu

Thr

His

7715

Gly Leu Pro Ala Met
7730

Arg Ala Val Ala Asp
7745

Arg Trp Glu Thr Phe
7760

Thr Leu Phe Asp Ala
7775

Ala Ala Arg Glu Arg
7790

Gly Gln Trp Leu Ala
7805

Leu Leu Asp Leu Val
7820

Thr Asp Gly Glu Pro
7835

Gly Phe Asp Ser Leu
7850

Ala Ala Thr Gly Val
7865

Pro Asn Pro Ala Ala
7880

7720 7725

Asp Gly Asp Ala Ala Met Ala Ala Leu
7735 7740

Gly Ser Val Ala Glu Thr Val Ala Asp
7750 7755

Ala Pro Ala His His Asp Ala Arg Ala
7765 7770

Leu Pro Glu Ala Arg Thr Ala Leu Ser
7780 7785

Ala Gly Arg Glu Ala Ala Ala Ser Gly
7795 7800

Glu Gln Pro Glu Ala Glu Arg Asp Thr
7810 7815

Ala Ala Thr Ala Thr Thr Val Leu Gly
7825 7830

Leu Glu Pro Asp Leu Pro Phe Arg Asp
7840 7845

Thr Ala Val Asp Leu Arg Asn Gln Leu
7855 7860

Ala Leu Pro Ala Thr Leu Val Phe Asp
7870 7875

Leu Ala Ala His Leu Arg Gly Glu Leu
7885 7890
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Leu Gly Gly Gly Asp Gly
7895

Ser Ala Thr Gly Asp Asp
7910

Arg Tyr Pro Gly Gly Val
7925

Met Ala Asp Asp Val Asp
7940

Gly Trp Asp Leu Glu Thr
7955

Ala Thr Ala Gln Gly Gly
7970

Pro Gly Pro Phe Gly Val
7985

Pro Gln Gln Arg Ile Leu
8000

Arg Thr Gly Ile Asp Pro
8015

Gly Val Phe Val Gly Gly
8030

Glu Ala Gly Gln Trp Gln
8045

Gly Arg Val Ala Tyr Thr
8060

Ala Ala Glu Pro Val
7900

Pro 1Ile Val Ile Val
7915

Ala Ser Pro Glu Asp
7930

Ala Val Gly Ala Phe
7945

Leu Ala Gly Asp Gly
7960

Phe Leu His Asp Ala
7975

Ser Pro Arg Glu Ala
7990

Leu Glu Thr Ser Trp
8005

Ser Ser Leu Arg Gly
8020

Gly Ser Gly Asp Tyr
8035

Thr Ala Gln Ser Ala
8050

Phe Gly Val Gln Gly
8065

Thr Leu Ala Ala
7905

Gly Met Ala Cys
7920

Leu Trp Gln Leu
7935

Pro Asp Asp Arg
7950

Pro Gly Arg Ser
7965

Thr Asp Phe Asp
7980

Leu Val Met Asp
7995

Glu Ala Leu Glu
8010

Ser Ala Glu Tyr
8025

Arg Pro Pro Ala
8040

Ser Leu Leu Ser
8055

Pro Thr Val Ser
8070
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Val Asp Thr Ala Cys Ser
8075

Ala Gln Ala Leu Arg Ala
8090

Gly Val Thr Val Met Ala
8105

Ala Gln Gly Ala Leu Ser
8120

Asp Asp Ala Asn Gly Thr
8135

Val Val Glu Arg Leu Ser
8150

His Ala Val Leu Arg Gly
8165

Asn Gly Leu Thr Ala Pro
8180

Arg Gln Ala Leu Ala Asn
8195

Ala Val Glu Ala His Gly
8210

Glu Ala Gln Ala Leu Leu
8225

Ser Ser Leu Val Ala Leu His Leu Ala

8080

Gly Glu Cys Ser Ile
8095

Thr Pro Val Gly Phe
8110

Pro Asp Gly Arg Cys
8125

Gly Trp Ser Glu Gly
8140

Asp Ala Arg Arg Arg
8155

Ser Ala Ile Asn Gln
8170

Ser Gly Pro Ala Gln
8185

Ala Arg Leu Thr Pro
8200

Thr Gly Thr Thr Leu
8215

Ala Thr Tyr Gly Gln
8230

8085

Ala Leu Ala
8100

Val Glu Phe
8115

Arg Ala Phe
8130

Val Gly Met
8145

Gly His Arg
8160

Asp Gly Ala
8175

Gln Arg Val
8190

Gly Glu Val
8205

Gly Asp Pro
8220

Asp Arg Asp
8235

Pro Val Leu Leu Gly Ser Leu Lys Ser Asn Ile Gly His Thr
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Ala

Glu

Ser

Pro

Ser

Gln

Asp

Ala

Glu

Thr

Cys

8240

Ala Ser Gly Val
8255

His Gly Val Leu
8270

His Val Asp Trp
8285

Thr Gly Trp Pro
8300

Ser Phe Gly Ala
8315

Pro Pro His Ala
8330

Asp Pro Gly Ala
8345

Ala Leu Arg Ala
8360

His Pro Asp Leu
8375

Ser Arg Ala Thr
8390

Arg Asp Glu Leu
8405

Gly

Pro

Thr

Glu

Ser

Asp

Val

Gln

Arg

Phe

Leu

8245

Gly Val Ile Lys
8260

Arg Ser Leu Tyr
8275

Ala Gly Asp Ala
8290

Thr Gly Arg Pro
8305

Gly Thr Asn Ala
8320

Val Val Arg Arg
8335

Met Val

His Ala

8250

Leu Ala Met
8265

Ala Glu Asn Pro Ser

8280

Gln Leu Leu Thr Ala

8295

Arg Arg Ala Ala Val

8310

Ile Leu Glu
8325

Ala Asp Asp Thr Pro

8340

Ala Val Leu Leu Ser Gly Arg Thr Glu

8350

8355

Ala Asp Glu Leu Val Ala His Leu Gly

8365

8370

Leu Arg Asp Leu Ala Arg Ala Leu Ala

8380

Asp His Arg Ala Ala Val

8395

Ala Gly Leu Thr Ala Val

8410

8385

Thr Ala Thr
8400

Ala His Gly
8415
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Asp

Arg

Met

Val

Leu

Thr

Tyr

Gly

Leu

Leu

Ala

Ile

Thr Ala Pro Gln Val
8420

Ser Ala Ala Leu Phe
8435

Gly Arg Glu Leu Tyr
8450

Asp Ala Val Leu Ala
8465

Arg Asp Thr Met Trp
8480

Gly Ala Thr Gln Pro
8495

Arg Leu Val Glu Ser
8510

His Ser Ile Gly Glu
8525

Asp Leu Asp Asp Ala
8540

Met Gln Ala Leu Pro
8555

Asp Glu Asp Glu Val
8570

Ala Gly Val Asn Gly
8585

Ala Thr His Arg Leu
8425

Ser Gly Gln Gly Ala
8440

Glu Arg His Pro Val
8455

Arg Leu Asp Gly His
8470

Gly Thr Asp Ala Asp
8485

Ala Leu Phe Ala Val
8500

Trp Gly Val Arg Pro
8515

Ile Ser Ala Ala His
8530

Cys Arg Leu Val Ala
8545

Ala Gly Gly Ala Met
8560

Thr Pro Leu Leu Thr
8575

Pro Gly Ser Val Val
8590

Glu Arg Ser Gly
8430

Gln Arg Leu Gly
8445

Phe Ala Asp Ala
8460

Leu Asp Arg Pro
8475

Ala Leu Ala Glu
8490

Glu Val Ala Leu
8505

Asp Phe Val Ala
8520

Val Ala Gly Val
8535

Ala Arg Ala Arg
8550

Val Ala Val Glu
8565

Asp Gly Val Ala
8580

Leu Ser Gly Asp
8595
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Asp Asp Ala Val Thr Ala Leu Ala Ala Val Leu Ala Gly Glu Gly

Arg

Arg

Leu

Gly

Val

Ala

Asp

Leu

Leu

Arg

Leu Pro Thr Tyr Pro Phe Gln Arg Asp

8600

Arg Thr Ser Arg Leu

8615

Met
8630

Asp Pro Met Leu

Asp Tyr His Glu Pro

8645

Ala
8660

Val Ala Ala Ala

Arg His Val Arg Gly

8675

Leu Ala Ala Arg Gly

8690

Ala
8705

Val Leu Ser Ala

Ala
8720

Val Pro Ala Leu

Val
8735

Ala Ala Leu Ala

Trp Glu Ala Phe Phe
8750

8605

GIn Val Ser His Ala
8620

Ala Glu Phe Arg Thr
8635

Arg TIle Pro Val Val

8650

His
8665

Glu Leu Cys Ser

Thr
8630

Val Arg Phe Ala

Val
8695

Ser Thr Phe Leu

Leu Val Pro
8710

Arg Ser

Arg Arg Asp Arg Asp

8725

Arg Leu His Thr His

8740

Ala Gly His
8755

Asp Thr

Arg Phe

8610

Phe His Ser Ala
8625

Val
8640

Ala Glu Glu

Ser Asn Leu Thr

8655

Ala Glu Tyr Trp
8670

Asp Gly Val Arg
8685

Glu Leu Gly Pro
8700

Ala Pro Asp Ala
8715

Glu Glu Ala Thr
8730

Gly Ala Gly Pro
8745

Arg Arg Val Asp
8760

Trp Pro Asp Val
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8765

Met Pro Gly Gln
8780

Thr Pro Asp Glu
8795

Glu Asp Phe Ser
8810

Ala Leu Ser Ala
8825

Arg Ala Gln Glu
8840

Trp Lys Arg Leu

8855

Glu Gly Thr Trp
8870

Pro Trp Val Thr
8885

Thr Val
8900

Glu Thr

Leu Thr
8915

Ala Gln

Ser Leu Leu Ala
8930

Glu Thr

Ile Asp

Ala Leu

Val Leu

Ala Arg

Thr Gly

Leu Ala

Thr Val

Gly Ser

Leu Pro

Leu Arg

8770

Arg
8785

Ala
8800

Glu
8815

Pro
8830

Leu
8845

Ser
8860

Val
8875

Leu
8890

Thr
8905

Ala
8920

Asp
8935

Ala Val Ala Pro

Ala Phe Trp Glu

Thr Gln Leu Asp

Ala Leu Met Asp

Ala Arg Trp Arg

Ala Thr Gly Arg

Leu Pro Glu Gly

Asp Gly Ile Gly

Asp Arg Ala Val

Gly Thr Pro Val

Glu Leu Thr Gly

8775

Ala Gly Pro Gly
8790

Ala Val Ala Gln
8805

Val Glu Gly Ala
8820

Trp Arg Ser Arg
8835

His Arg Ile Val
8850

Arg Arg Thr Pro
8865

Thr Ala Val Asp
8880

Thr Ala Val Val
8895

Val Ala Ala Ala
8910

Ala Gly Val Val
8925

Asp Val Pro Asp
8940
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Gly

Gly

Thr

Trp

Gly

Ala

Val

Ala

Thr

Ala

Gly

Glu

Val Gly Leu Thr Thr Gly Leu Leu Gln Ala Leu Gly Asp Ala

8945

Val Asp Ala Pro Leu
8960

Gly Thr Thr Asp Arg
8975

Gly Leu Gly Arg Val
8990

Gly Leu Ala Asp Leu
9005

Ala Leu Gly Ala Val
9020

Ala Val Arg Gly Ala
9035

Pro Pro Arg Glu Asp
9050

Val Leu Ile Thr Gly
9065

Arg Arg Leu Ala Ala
9080

Arg Arg Gly Pro Asp
9095

Leu Glu Ala Leu Gly
9110

8950

Trp Cys Leu Thr Arg
8965

Pro Ala Arg Pro Leu
8980

Ala Ala Leu Glu Tyr
8995

Pro Glu Asp Pro Asp
9010

Leu Ala Gly Leu Asp
9025

Ala Val Leu Ala Arg
9040

Thr Thr Thr Ala Trp
9055

Gly Thr Gly Ala Leu
9070

Asp Gly Ala Gln His
9085

Ala Pro Gly Val Asp
9100

Ala Gly Val Thr Val
9115

8955

Gly Ala Val Ser
8970

Gln Ala Ala Ile
8985

Pro Gln Arg Trp
9000

Pro Arg Ala Ala
9015

Asp Glu Asp Gln
9030

Arg Leu Val Pro
9045

Thr Pro Thr Gly
9060

Gly Gly His Val
9075

Leu Val Leu Leu
9090

Gly Leu Arg Ala
9105

Ala Ala Cys Asp
9120
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Ala Ala Asp Arg Gly Gln
9125

Ala Asp Arg Pro Leu Thr
9140

Asp Asp Gly Ile Leu Asp
9155

Val Phe Arg Ser Lys Val
9170

Thr Arg Gly Leu Asp Leu
9185

Ser Ser Ala Val Gly Asn
9200

Asn Ala Val Leu Asp Ala
9215

Asp Ala Ala Thr Ser Ile
9230

Met Ala Gly Ala Gly Ser
9245

Ile Gly Ala Met Asp Pro
9260

Leu Ile Ala Gly Thr Ala
9275

Leu Ser Ala
9130

Gly Val Val
9145

Arg Leu Thr
9160

Thr Ala Ala
9175

Asp Ala Phe
9190

Val Leu Ala Ala Ile Pro

9135

His Ala Ala Gly Val Leu

9150

Pro Glu Arg Tyr Arg Glu

9165

Leu Leu Leu Asp Glu Leu

9180

Val Leu Phe Ser Ser Ala

9195

Pro Gly Gln Ala Asn Tyr Ala Ala Ala

9205

9210

Leu Ala Glu Gln Arg Arg Ala Arg Gly

9220

9225

Ser Trp Gly Val Trp Gly Gly Gly Gly

9235

9240

Ala Asp Asp Ala Ala Arg Arg Thr Gly

9250

9255

Ala Leu Ala Val Glu Thr Met Leu Arg

9265

9270

Pro Thr Ala Val Val Ala Glu Val Glu

9280

9285

Leu Asp Arg Phe Ala Gly Ala Phe Gly Gly Thr Arg Pro Ser Pro

- 189 -

ZIHSd 10-2010-0089370



Leu

Ala

Leu

Leu

Asp

Ser

Gly

Ala

Thr

Thr

Leu

9290

Leu Arg Glu Phe
9305

Gly Thr Arg Pro
9320

Val Ala Leu Pro
9335

Val Arg Ser Arg
9350

Asp Val Gly Ala
9365

Leu Gly Ala Val
9380

Leu Gly Leu Pro
9395

Ala Val Ala Arg
9410

Gly Ala Asp Gly
9425

Val Pro Leu Glu
9440

Leu Arg Leu Val
9455

Pro

Gly

Pro

Ala

Glu

Glu

Ala

Tyr

Glu

Arg

Gly

9295 9300

Gly Tyr Ala Glu Leu Val
9310 9315

Ala Gly Arg

Ala Ala Glu Asp Asp Leu Ala Ala Thr
9325 9330

Ala Arg Arg Leu Asp Thr
9340 9345

Val Val Asp

Ala Gln Val Leu Gly Tyr
9355 9360

Pro Gly Ser

Arg Ser Phe Arg Asp Leu Gly Ile Asp
9370 9375

Leu Arg Asn Gln Leu Gly Ala Ala Thr
9385 9390

Thr Leu Val Phe Asp His Pro Thr Pro
9400 9405

Leu Leu Asp Glu Leu Ala Gly Asp Asp
9415 9420

Glu Ala Gly Ile Arg Ala Ala Leu Ala
9430 9435

Leu Arg Glu Leu Gly Val Leu Glu Pro

9445 9450

Arg Gly Glu Glu Thr Ala Ala Asp Asp
9460 9465
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Asp Thr Gly Thr Gly Pro Gly Gly Ser Glu Val Asp Ala Met Ser
9470 9475 9480

Val Asp Asp Leu Val Arg Ala Ala Leu Asp Gly Arg Pro Asp Asp
9485 9490 9495

Leu

<210> 7

<211> 5425

<212> PRT

<213> Pseudonocardia autotrophica

<400> 7

Met Asn Glu Lys His Ala Ser Gly Thr Ala Gly Gly Asn Asp Val Val
1 5 10 15

Thr Ala Leu Arg Ala Ala Val Lys Glu Thr Asp Arg Leu Arg Arg Gln
20 25 30

Asn Arg Met Leu Gln Ser Ala Ala Thr Glu Pro Ile Ala Val Val Gly
35 40 45

Met Gly Cys Arg Phe Pro Gly Gly Val Asp Ser Pro Glu Ala Leu Trp
50 55 60

Asp Met Val Ala Ala Gly Thr Asp Val Ile Ser Gly Phe Pro Thr Asp
65 70 75 80

Arg Gly Trp Asp Leu Asp Ala Leu His Ala Gly Gly Thr Asp Ala Arg
85 90 95

Asp Thr Glu Ile Ser Met Gln Gly Gly Phe Leu Asp Gly Val Ala Asp
100 105 110
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Phe Asp Pro Gly Phe Phe Gly Ile Ser

115

120

Asp Pro GIn Gln Arg Leu Leu Leu Thr

130

135

Arg Ala Gly Ile Asp Ala Ala Gly Leu

145

150

Phe Ile Gly Thr Asn Gly Gln Asp Tyr

Leu Asp Asp

Val Ser Gly
195

Thr Val Asp
210

Val Ala Ser

225

Val Asn Val

Gly Gly Leu

Asp Gly Thr
275

Leu Ser Asp
290

165

Ala Thr Gly
180

Arg Leu Ser

Thr Ala Cys

Leu Arg Asn
230

Met Ser Thr

245

Ala Arg Asp
260

Gly Trp Ser

Ala Arg Arg

Asp Val Gly
185

Tyr Thr Leu
200

Ser Ser Ser
215

Gly Glu Ser

Pro Gly Ser

Gly Arg Cys
265

Glu Gly Ala
280

Leu Gly His
295

Gly Ser Ala Val Asn Gln Asp Gly Ala

Pro Arg

Thr Ala

Arg Gly
155

Ala Tyr

170

Thr Gly

Gly Leu

Leu Val

Ser Leu
235

Leu Val

250

Lys Ala

Gly Ile

Pro Val

Ser Asn

Glu Ala Val
125

Trp Glu Ala
140

Ser Arg Thr

Leu Val Val

Ile Ala Ala
190

Glu Gly Pro
205

Ala Leu His
220

Ala Leu Ala

Glu Phe Ser

Phe Ala Glu
270

Leu Val Leu
285

Leu Ala Val
300

Gly Phe Thr
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Thr Met

Ile Glu

Gly Ala
160

Arg Ser

175

Ser Ala

Ala Leu

Leu Ala

Gly Gly
240

Arg Gln

255

Gly Ala

Glu Arg

Val Arg

Ala Pro
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305

Asn Gly Pro

Glu Leu Ser

Thr Pro Leu
355

Gly Arg Asp
370

Met Gly His

385

Ile Met Ala

Arg Pro Ser

Thr Gln Ala
435

Val Ser Ser
450

Gln Ala Pro

465

Pro Gln Ala

Arg Asp Gln

310

315

Ser GIn Gln Arg Val Ile Arg Ala Ala

325

Ala Gly Asp
340

Gly Asp Pro

Arg Glu Arg

Thr Gln Ala
390

Met Gln His
405

Thr His Val
420

Arg Pro Trp

Phe Gly Val

Ala Pro Ala
470

Leu Ala Trp
485

Ala Ala Ala
500

Val Asp Ala
345

Ile Glu Ala
360

Pro Leu Ala
375

Ala Ser Gly

Gly Glu Leu

Asp Trp Ser
425

Pro Ala Val
440

Ser Gly Thr
455

Glu Pro Ala

Thr Val Ser

Leu Leu Ala
505

330

Val Glu Ala

Gln Ser Ile

Leu Gly Ser
380

Val Ala Gly
395

Pro Arg Thr
410

Ala Gly Ala

Glu Arg Pro

Asn Ala His
460

Ala Glu Pro
475

Ala Arg Thr
490

His Val Glu

Leu Ala Asn
335

His Gly Thr
350

Leu Ala Thr
365

Val Lys Ser

Val Met Lys

Leu His Val
415

Val Glu Leu
430

Arg Arg Ser
445

Val Ile Val

Ala Ala Arg

Pro Ala Ala
495

Arg Asp His
510
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Ala

Gly

Tyr

Asn

Met
400

Asp

Leu

Gly

Glu

Leu
480

Leu

Ala
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Pro Thr Ala Leu Asp Thr Gly Tyr Ser Leu Ala
515 520

Gln Glu His Arg Leu Ala Val Val Thr Gly Pro
530 535

Arg Ala Ala Leu Ala Gly Trp Leu Glu His Gly
545 550 555

Ala Leu Gly His Val Thr Gly Arg Pro Arg Leu
565 570

Gly Gln Gly Ala Gln Arg Leu Gly Met Gly Arg
580 585

His Pro Val Phe Ala Ala Ala Phe Asp Glu Val
595 600

Asp Asp Leu Arg Asp Val Val Trp Gly Thr Asp
610 615

Glu Thr Gly Ala Thr Gln Pro Ala Leu Phe Ala
625 630 635

Tyr Arg Leu Val Glu Ser Trp Gly Val Thr Pro
645 650

His Ser Ile Gly Glu Ile Ala Ala Ala His Val
660 665

Leu Asp Asp Ala Cys Arg Leu Val Thr Ala Arg
675 680

Thr Thr Arg Ala Val

525

Asp Gly Arg Ala Gly

540

Ser Ala Pro Gly Val

Ala

Glu

Leu

Ala

620

Val

Asp

Ala

Ala

Ala Leu

Leu Tyr
590

Thr Leu
605

Ala Ala

Glu Val

Leu Val

Gly Val
670

Ser Leu
685

560

Phe Ser

975

Glu Arg

Leu Gly

Leu Asp

Ala Leu
640

Ala Gly

655

Phe Ser

Met Gln

Ala Leu Pro Arg Gly Gly Ala Met Val Ala Val Glu Ala Thr Glu Asp

690 695

700
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Glu Val Thr
705

Gly Pro Ser

Val Ala Ala

Val Ser His
755

Phe Ala Ala
770

Leu Val Ser
785

Pro Gly Tyr

Gly Val Gly

Gly Pro Ala
835

Ala Thr Ala
850

Thr Val Ala
865

Trp Glu Ala

Pro

Ser

Arg

740

Ala

Val

Thr

Trp

Ala

820

Gly

Val

Ala

Val

Leu Leu Thr Asp Gly Val Ala Ile Ala Ala Val Asn

710

715

720

Val Val Val Ser Gly Glu Glu Asp Ala Thr Leu Ala

725

Leu Ala Glu

Phe His Ser

Ala Glu Gly
775

Leu Thr Gly
790

Val Arg His
805

Leu Thr Asp

Val Leu Thr

Ala Leu Gln
855

Leu Gly Ala
870

His Ala Gly
885

730

735

Gln Gly Arg Arg Thr Ser Arg Leu Arg

745

750

Pro Leu Met Asp Pro Met Leu Ala Glu

760

765

Leu Ser Tyr Ala Glu Pro Arg Ile Pro

780

Ala Pro Ala Thr Val Glu Leu Cys Asp

795

800

Val Arg Glu Ala Val Arg Phe Ala Asp

810

815

Ala Gly Ala Arg Met Phe Leu Glu Ile

825

830

Ala Leu Ala Ala Arg Ser Ala Pro Glu

840

845

Arg Thr Asp Arg Gly Glu Glu Glu Ala

860

Leu His Val Ala Gly Thr Ala Val Asp

875

880

Thr Gly Ala Arg Arg Thr Asp Leu Pro

890
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Thr

Ser

Leu

Gly
945

Gly

Arg

Ala

Ala

Tyr

Ala

Ala

Gly

Tyr Ala Phe Gln Tyr Glu Arg Tyr Trp Pro Lys Ala Val Gln Arg
900 905 910

Gly Asp Ala Ala Gly Leu Gly Leu Ala Pro Ala Asp His Pro Leu
915 920 925

Gly Ala Ala Met Ser Val Ala Gly Ser Asp Glu Leu Leu Leu Thr
930 935 940

Thr Leu Ser Leu Thr Thr His Pro Trp Leu Ala Asp His Val Val
950 955 960

Gly Met Val Phe Phe Pro Gly Thr Gly Phe Leu Glu Leu Ala Val
965 970 975

Ala Ala Asp Gln Ala Gly Cys Asp Arg Val Glu Glu Leu Met Leu
980 985 990

Ala Pro Leu Val Leu Pro Ala Thr Gly Ala Val GIn Met Gln Ile

995 1000 1005

Val Gly Ala Ala Asp Pro Asp Gly Thr Arg Asp Val Ser Val
1010 1015 1020

Ala Arg Pro Ala Gln Asp Pro Asp Ala Asp Trp Thr Arg His
1025 1030 1035

Thr Gly Arg Val Ala Pro Gly Glu Gln Val Ala Glu Phe Asp
1040 1045 1050

Arg Thr Trp Pro Pro Ala Gly Ala Glu Pro Val Asp Ile Asp
1055 1060 1065

Leu Tyr Asp Arg Tyr Ala Gly Asn Gly Leu Gln Tyr Gly Pro
1070 1075 1080
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Val Phe Arg Gly Leu Gln Ala Val Trp

Leu

Asp

Thr

Phe

Leu

Ser

Leu

Arg

Leu

Ala

Ala

1085

Ala Glu Val Ala
1100

Phe Gly Leu His
1115

Val Phe Ala Ser
1130

Ala Trp Asn Gly
1145

Arg Val Arg Val
1160

Ala Ala Asp Pro
1175

Thr Leu Arg Ala
1190

Asp Pro Gly Ser
1205

Thr Pro Arg His
1220

Gly Ala Gly Asp
1235

Val Ser Thr Val

1090

Leu Pro Pro Ala
1105

Pro Ala Leu Phe
1120

Ala Asp Gly Asp
1135

Val Ser
1150

Leu His

Thr Ser
1165

Ala Gly

Gln Gly Asn Pro
1180

Ala Gly Pro Asp
1195

Leu Phe Arg Met
1210

Thr Pro Ala Thr
1225

Arg Arg Gly
1095

Gly Ala Glu
1110

Asp Ala Val
1125

Asp Arg Ser
1140

Ala Gly Gly
1155

Pro Asp Ala
1170

Val Ile Ser
1185

Ala Ala Gly
1200

Gly Trp Val
1215

Trp Ala Val
1230

Asp Glu Val

Asp Ala Gly

Leu His Ser

Leu Leu Pro

Ala Thr Ala

Val Arg Ile

Val Asp Ser

Pro Asp Arg

Pro Gln Thr

Leu Asp Gly

Val Ala Ala Ala Leu Thr Ala Glu Pro Ala

1240

Arg Thr

1245

Val Thr Gly Leu Ala Asp Leu His
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1250

Asp Ala Asp Pro
1265

Gly Ser
1280

Val Asp

Glu Val
1295

Leu Ala

Ala Arg Thr Arg
1310

Gly Ser
1325

Gly Ser

Leu Leu Arg Ser
1340

Ala Asp Leu Asp
1355

Leu Pro Ala Leu
1370

Asp Gly Ala Val
1385

Ala Ala Leu Val
1400

Arg Ala Lys Gly
1415

Pro Asp

Thr Gly

Leu Leu

Leu Val

Pro Leu

Ala Gln

Asp Thr

Phe Asp

Arg Val

Pro Pro

Ser Leu

1255

Leu Val Ala Val
1270

Pro Ala Ala Ala
1285

Gln Gln Trp Leu
1300

Val Leu Thr Arg
1315

Asp Leu Ala Thr
1330

Ser Glu Asn Pro
1345

Pro Ala Ser Leu
1360

Ala Asp Glu Pro
1375

Gly Arg Leu Ala
1390

Ala Gly Thr Pro
1405

Asp Gly Leu Glu
1420

1260

Pro Leu
1275

His Thr
1290

Ala Asp
1305

Gly Ala
1320

Ala Pro
1335

Gly Arg
1350

Ala Ala
1365

Gln Ala
1380

Thr Leu
1395

Trp Arg
1410

Leu Ala
1425

Thr Ala Pro

Leu Thr Arg

Asp Arg Leu

Val Ala Asp

Val Trp Gly

Leu Leu Val

Val Ala Gln

Ile Val Arg

Leu Ser Gly

Leu Gly Cys

Pro His Pro
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Asp

Arg

Met

Val

Asp

Val

Trp

His

Leu

Ile

Pro

Ile

Val
1430

Ala
1445

Tyr
1460

Val
1475

Arg
1490

Thr
1505

Glu
1520

Ala
1535

Ile
1550

Ala
1565

Lys
1580

Ala
1595

Leu Ala Pro Leu Arg Gly His Glu Val
1435

Ala Gly Leu Asn Phe Arg Asp Val Leu
1450

Pro Gly Asp Ala Gly Leu Phe Gly Ser
1465

Thr Gly Val Gly Pro Glu Val Thr Thr
1480

Val Thr Gly Met Leu Phe Gly Gly Phe
1495

Asp Glu Arg Leu Leu Thr Thr Val Pro
1510

Thr Ala Ala Ser Val
1525

Pro Leu Val Phe

Leu Val Asp Leu Ala Asp Leu Gln Pro
1540

His Ala Gly Ala Gly Gly Val Gly Met
1555

His His Leu Gly Ala Glu Val Tyr Ala
1570

GIn Asp Val Leu Arg Gly Leu Gly Val
1585

Ser Ser Arg Thr Leu Glu Phe Ala Gly
1600

Arg Val Gly Ile
1440

Asn Ala Leu Gly
1455

Glu Ala Ala Gly
1470

Leu Ala Pro Gly
1485

Gly Pro His Gly
1500

Asp Gly Trp Asp
1515

Leu Thr Ala Tyr
1530

Gly Glu Lys Val
1545

Ala Ala Val Gln
1560

Thr Ala Ser Glu
1575

Ala Pro Asp His
1590

Thr Phe Ala Gly
1605
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Ala Gly
1610

Asp Ala
1625

Met Gly
1640

Ile Thr
1655

Ile Gln
1670

Ala Leu
1685

Val Glu
1700

Leu Val
1715

Leu Ile
1730

His Leu
1745

Arg Arg
1760

Leu Thr

Ile Asp Val Val

Ser Met Gly Leu

Lys Thr Asp Ile

Tyr Arg Phe Phe

Gln Met Leu Val

Ser Pro Leu Pro

Ala Phe Arg Phe

Leu Thr Val Pro

Thr Gly Gly Thr

Val Ala Thr His

Gly Pro Asp Ala

Ala Ala Gly Ala

Leu Asn Ala Leu Ser Gly Glu Phe Val
1615 1620

Leu Gly Asp Gly Gly Arg Phe Leu Glu
1630 1635

Arg Asp Pro Ala Asp Leu Pro Asp Ala
1645 1650

Asp Leu Gly Ala Val Asp Pro His Arg
1660 1665

Ala Leu Ala Gly Leu Phe Ala Asp Gly
1675 1680

Val Arg Ser Trp Asp Val Arg His Ala
1690 1695

Met Ser Ser Ala Arg His Val Gly Lys
1705 1710

Pro Pro Leu Asp Pro Gln Gly Thr Val
1720 1725

Gly Gly Leu Ala Ala Ala Leu Ala Arg
1735 1740

Gly Val Ala His Leu Leu Leu Ala Gly
1750 1755

Pro Gly Ala Thr Ala Leu Arg Glu Glu
1765 1770

GIn Val Thr Val Ala Ala Cys Asp Val
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1775 1780 1785

Ala Asp Arg Asp Ala Leu Ala Ala Leu Leu Asp Gly Val Asp Pro
1790 1795 1800

Ala His Pro Leu Thr Ala Val Val His Thr Ala Gly Val Leu Asp
1805 1810 1815

Asp Gly Thr Val Thr Ser Leu Thr Pro Ala Ala Val Asp Ala Val
1820 1825 1830

Leu Ala Pro Lys Val Asp Ala Ala Trp His Leu His Asp Leu Thr
1835 1840 1845

Arg Asp His Glu Leu Ala Ala Phe Val Leu Tyr Ser Ser Thr Ala
1850 1855 1860

Gly Val Met Gly Gly Pro Gly Gln Gly Asn Tyr Ala Ala Gly Asn
1865 1870 1875

Thr Phe Leu Asp Ala Leu Ala Ala His Arg His Ala Leu Gly Leu
1880 1885 1890

Pro Ala Thr Ser Leu Ala Trp Gly Ala Trp Glu Gln Gly Ala Gly
1895 1900 1905

Met Thr Gly Gly Leu Ser Asp His Asp Val Ala Arg Val Gly Ser
1910 1915 1920

Gly Gly Met Pro Leu Leu Ser Val Glu Arg Gly Leu Ala Leu Tyr
1925 1930 1935

Asp Ala Ala Thr Leu Ala Ala Glu Pro Leu Val Val Pro Leu Gly
1940 1945 1950
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Leu

Val

Thr

Leu

Ala

Asp

Ala

Leu

Ala

Val

Val

Ser

Thr Gly Gly Gly Thr Pro Pro Thr Ala Gly Gly Val Pro Ala

1955

Leu Arg
1970

Ala Gly
1985

Pro Ala
2000

Glu Ala
2015

Ala Arg
2030

Ile Glu
2045

Pro Ala
2060

Ala Tyr
2075

Gly Asp
2090

Val Val
2105

Pro Glu
2120

Gly Leu Val

Val Ala Arg

Asp Gly Arg

Ala Thr Val

His Glu Phe

Leu Arg Asn

Thr Leu Ile

Leu Leu Glu

Gly Pro Val

Val Gly Ile

Gln Leu Trp

1960 1965

Arg Ser Gly Gly Arg Arg Arg Ala Gly
1975 1980

Ala Gly Leu Ala Glu Arg Leu Ala Gly
1990 1995

Gly Ala Phe Leu Val Glu Leu Val Arg
2005 2010

Leu Gly Leu Gly Ser Gly Asp Gly Val
2020 2025

Arg Arg Ile Gly Phe Asp Ser Leu Thr
2035 2040

Arg Leu Gly Ser Ala Ser Gly Leu Thr
2050 2055

Phe Asp Tyr Pro Thr Pro Glu Arg Leu
2065 2070

Glu Leu Ala Gly Glu Asp Thr Gly Pro
2080 2085

Val Ala Arg Ala Asp Ala Asp Asp Pro
2095 2100

Gly Cys Arg Phe Pro Gly Gly Val Gly
2110 2115

Asp Leu Val Ala Asn Gly Thr Asp Ala
2125 2130
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Ile

Leu

Leu

Pro

Glu

Thr

Gln

Ser

Leu

Thr

Ala

Thr

Thr Gly Phe Pro Pro Asp Arg Glu Trp Asp Arg His Pro Pro

2135

Gly Gly Gly
2150

Asp Asp Ile
2165

Arg Glu Ala
2180

Val Ala Trp
2195

Leu Arg Gly
2210

Asp Tyr Ser
2225

His Ala Thr
2240

Ala Tyr Val
2255

Ala Cys Ser
2270

Leu Arg Ser
2285

Val Met Thr

Glu Pro

Ala Gly

Leu Ala

Glu Ala

Ser Arg

Gly Leu

Thr Gly

Leu Gly

Ser Ser

Gly Glu

2140

2145

Ala Asp Leu Thr Gly Gln Gly Gly Phe

2155

2160

Phe Asp Ala Glu Phe Phe Gly Ile Ala

2170

Met Asp Pro Gln Gln Arg

2185

Ala Glu Arg Ala
2200

Thr Gly Val Phe
2215

Val Met Arg Ser
2230

Leu Ala Val Ser
2245

Leu Glu Gly Pro
2260

Leu Val Ser Leu
2275

Cys Asp Met Ala
2290

Gly

Met

Ala

Val

Ala

His

Leu

2175

Ile Leu Leu
2190

Ile Asp Pro His
2205

Gly Val Ser Gly
2220

Asp Asp Ile Ala
2235

Val Ser Gly Arg
2250

Leu Ser Val Asp
2265

Leu Ala Ala Ala
2280

Ala Gly Gly Val
2295

Thr Pro Ala Asn Phe Thr Gly Phe Ser Arg Met
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Gly

Ala

Glu

Val

Leu

Ala

Glu

Gln

Pro

Ser

Ala

2300

Gly Leu Ala Gly Asp
2315

Asp Gly Thr Gly Trp
2330

Arg Leu Ser Ala Ala
2345

Val Arg Gly Ser Ala
2360

Thr Ala Pro Asn Gly
2375

Leu Ala Asp Ala Gly
2390

Ala His Gly Thr Gly
2405

Ala Val Leu Ala Thr
2420

Leu Leu Leu Gly Ser
2435

Ala Ala Gly Ala Ala
2450

His Gly Glu Leu Pro
2465

2305

Gly Arg Cys Lys Ala
2320

Ser Glu Gly Ala Ala
2335

Arg Arg His Gly His
2350

Val Asn Gln Asp Gly
2365

Pro Ala Gln Gln Arg
2380

Leu Glu Pro Gly Asp
2395

Thr Pro Leu Gly Asp
2410

Tyr Gly Arg Glu Arg
2425

Val Lys Ser Asn Ile
2440

Gly Leu Ile Lys Met
2455

Arg Thr Leu His Val
2470

2310

Phe
2325

Val
2340

Arg
2355

Ala
2370

Val
2385

Val
2400

Pro
2415

Asp
2430

Gly
2445

Ile
2460

Thr
2475

Ser Asp Ser

Leu Thr Leu

Val Leu Ala

Ser Asn Gly

Ile Arg Gln

Asp Ala Val

Ile Glu Ala

Pro Gln Arg

His Thr Gln

Met Ser Met

Glu Pro Ser
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Ser

Arg

Ser

Gln

Asp

Glu

Asp

Pro

Glu

Ala

Ser

Ala

His Val Asp Trp Ser Asp Gly Thr Val Ala Leu Val Thr Glu

2480

Thr Pro Trp Pro Glu

2495

Ser Phe Gly
2510

Pro Pro Ala
2525

Ala Ala Ala
2540

Val Val Ala
2555

Ala Gln Leu
2570

Thr Ala Val
2585

His Arg Ala
2600

Ala Arg Gly
2615

Gly Gln Gly
2630

Arg Phe Pro
2645

Ile

Thr

Pro

Trp

Asp

Ala

Val

Ala

Ala

Val

Ser

Gln

Asp

Pro

Arg

Arg

Leu

Ala

Gln

Phe

2485 2490

Thr Gly His Ala Arg Arg Val Gly Val
2500 2505

Gly Thr Asn Ala His Val Val Leu Glu
2515 2520

Pro Ala Pro Pro Asp Ala Ala Thr Pro
2530 2535

Ala Ala Gly Pro Asp Ala Ala Ala Pro
2545 2550

Val Ser Ala Arg Thr Glu Ala Ala Leu
2560 2565

Leu Arg Thr Ala Val Pro Gly Leu Thr
2575 2580

Thr Leu Ala Thr Gly Arg Ala Leu Phe
2590 2595

Leu Ala Gly Pro Gly Gly Thr Thr Glu
2605 2610

Ala Thr Arg Gly Thr Ala Phe Leu Phe
2620 2625

Arg Leu Gly Met Gly Arg Glu Leu His
2635 2640

Ala Asp Ala Phe Asp Glu Ala Val Ala
2650 2655
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Leu Leu Asp Ala Glu Leu Gly Gly
2660 2665

Gly Glu Asp Pro Glu Ala Leu Asp
2675 2680

Ala Leu Phe Ala Leu Glu Val Ala
2690 2695

Trp Gly Ile Arg Pro Gly Arg Leu
2705 2710

Ile Ala Ala Ala His Val Ala Gly
2720 2725

Cys Arg Leu Val Ala Ala Arg Ala
2735 2740

Ala Gly Gly Ala Met Thr Ala Val
2750 2755

Thr Pro Leu Leu Thr Asp Gly Val
2765 2770

Pro Ala Ala Val Val Val Ser Gly
2780 2785

Val Ala Ala Glu Leu Ala Ala Arg
2795 2800

Arg Val Ser His Ala Phe His Ser
2810 2815

Asp Glu Phe Arg Ala Val Val Arg

Thr Leu Arg Asp
2670

Arg Thr Arg His
2685

Leu Tyr Arg Leu
2700

Ala Gly His Ser
2715

Val Phe Ser Leu
2730

Arg Leu Met Asp
2745

Glu Ala Gly Glu
2760

Ala Ile Ala Ala
2775

Ala Ala Ala Glu
2790

Gly Arg Arg Thr
2805

Pro Leu Met Asp
2820

Asp Leu Gly Tyr

Val Val Trp

Thr Gln Pro

Val Thr Ser

Ile Gly Glu

Ala Asp Ala

Ala Leu Pro

Asp Glu Val

Val Asn Gly

Val Asp Ala

Thr Ala Leu

Pro Val Leu

Glu Leu Pro
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Ala

Asp

Val

Thr

Ala

Thr

Thr

Ala

Pro

Ala

Ala

2825

Ile Pro
2840

Leu Ala
2855

Arg Phe
2870

Ala Phe
2885

Arg Ala
2900

Pro Ala
2915

Ala Leu
2930

Ala Gly
2945

Thr Tyr
2960

Gly Pro
2975

Val Glu
2990

2830

Val Val Ser Leu
2845

Thr Pro Glu His
2860

Ala Asp Gly Leu
2875

Leu Glu Ile Gly
2890

Val Leu Pro Ala
2905

Leu Arg Ala Gly
2920

Ala Arg Leu His
2935

Leu Gly Gly Ala
2950

Ala Phe Gln His
2965

Ala Thr Gly Thr
2980

Arg Glu Asp Leu
2995

2835

Leu Ala Gly Ala Gly Ser Pro His
2850

Trp Val Arg His Val Arg Glu Thr
2865

Ala Thr Leu Thr Ala Gly Gly Ala
2880

Pro Asp Gly Val Leu Ser Ala Pro
2895

Val Gly Asp Asp Ala Ala Val Val
2910

His Gly Glu Pro Ala Ala Leu Leu
2925

Val Ala Gly Val Asp Val Asp Trp
2940

Ala Ala Gly Pro Gly Ala Asp Leu
2955

Glu Arg Phe Trp Pro Arg Leu Ala
2970

Gly Glu Asp Thr Glu Phe Trp Ala
2985

Gly Leu Leu Ala Ala His Leu Asp
3000
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Val

Trp

Tyr

Pro

Pro

Arg

Ala

Ser

Asp

Pro

Asp

Val

Asp Gly Glu Arg Leu Gly Ala Val

3005

Arg
3020

Arg
3035

Gly
3050

Trp
3065

Val
3080

Val
3095

Leu
3110

Ala
3125

Ala
3140

Thr
3155

Ala
3170

Ser Arg Arg Arg

Glu Ser Trp Arg

Arg His Leu Val

Val Gly Glu Val

Asp Leu Asp Gly

Leu Thr Gly His

Leu Ala Leu Asp

Ala Ser Gly Ala

Gly Leu Ala Ala

Gly Val Thr Thr

Pro Ala Gly Asp

3010

Ser Asp Ala
3025

Pro Leu Thr
3040

Leu Val Pro
3055

Val Asp Ala
3070

Thr Gly Thr
3085

Ala Asp Ala
3100

Glu Thr Pro
3115

Asp Ala Val
3130

Thr Ala Ala
3145

Arg Val His
3160

Gly Pro Ala
3175

Leu Pro Ala Leu Ala Ala

3015

Ser Leu Asp Arg Leu Arg

3030

Leu Pro Thr Ala Val Glu

3045

Ala Val Ala Ala Gly Asp

3060

Leu Gly Pro Asp Thr Val

3075

Asp Arg Ala Gly Leu Ala

3090

Gly Leu Thr Gly
3105

Ile Val

Cys Gly Ser Ala Pro Gln

3120

Pro Gly Val Asp Ala Val

3135

Leu Ala Ala Ala Leu Ala

3150

Ala Val Thr
3165

Ala Pro Val
3180
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Val Trp Gly Leu Gly Arg Val

Trp

Leu

Ala

Pro

Trp

Leu

His

Asp

Val

Leu

Ala

3185

Gly Gly Leu Val Asp
3200

Arg Arg Leu Pro Ala
3215

Leu Arg Ala Thr Gly
3230

Thr Arg Pro Ala Asp
3245

Thr Pro Ser Gly Thr
3260

Gly Gly His Val Ala
3275

Leu Val Leu Leu Gly
3290

Ala Leu Arg Ala Glu
3305

Leu Ala Cys Asp Ala
3320

Ala Ala Ile Pro Ala
3335

Ala Gly Val Leu Asp

Ala Ala Leu
3190

Leu Pro Ala Glu
3205

Val Leu Ala Gly
3220

Ala His Gly Arg
3235

Gly Pro Asp Thr
3250

Val Leu Ile Thr
3265

Arg Arg Leu Ala
3280

Arg Arg Gly Pro
3295

Leu Glu Ala Ser
3310

Ala Asp Arg Ala
3325

Asp Arg Pro Leu
3340

Asp Gly Val Leu

Glu Leu Pro Arg Arg
3195

Leu Asp Ala Ala Thr
3210

Glu Glu Asp Gln Val
3225

Arg Met Thr Pro Ala
3240

Ala Asp Thr Pro Ala
3255

Gly Gly Thr Gly Ala
3270

Ala Asp Gly Ala Glu
3285

Asp Ala Pro Gly Val
3300

Gly Ala Ala Val Thr
3315

Gln Leu Gln Ala Ala
3330

Thr Gly Val Val His
3345

Thr Gly Leu Thr Thr

- 209 -

ZIHSd 10-2010-0089370



Asp

Leu

Leu

Gly

Arg

Trp

Val

Val

Leu

Ser

Ala

3350

Arg Leu Ala Gly Val
3365

Leu Asp Glu Leu Thr
3380

Phe Ser Ser Val Ala
3395

Tyr Ala Ala Ala Asn
3410

Val Ala Asp Gly Arg
3425

Ala Gly Ala Gly Met
3440

Pro Asp Gly Gln Leu
3455

Arg Ala Val Ala Glu
3470

Thr His Pro Arg Leu
3485

Pro Leu Leu Ala Asp
3500

Ala Gln Glu Thr Arg
3515

3355

Phe His Ala Lys Val
3370

Arg Asp Leu Asp Leu
3385

Gly Ser Val Gly Asn
3400

Ala Ala Leu Asp Ala
3415

Pro Ala Thr Ala Val
3430

Ala Ala Ala His Thr
3445

Asp Pro Asp Leu Ala
3460

Pro Ala Pro Thr Leu
3475

Leu Glu Ala Leu Leu
3490

Leu Pro Ala Ala Arg
3505

Arg Arg Arg Asp Asp
3520

3360

Thr Pro Ala Leu
3375

Asp Ala Phe Val
3390

Pro Gly Gln Ala
3405

Leu Ala Ala Arg
3420

Ala Trp Gly Ala
3435

Gly Thr Gly Thr
3450

Val Arg Ala Leu
3465

Val Val Ala Asp
3480

Ser Val Arg Pro
3495

Asp Ile Ala Arg
3510

Val Ala Gly Gly
3525
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Leu Gly Ala Arg Leu Ala Ala Ala Gly Pro Glu Glu Arg Arg Ala

3530

Val Leu Leu
3545

His Thr Gly
3560

Leu Gly Phe
3575

Pro Ala Ala
3590

His Pro Thr
3605

Thr Gly Asp
3620

Thr Ala Val
3635

Cys Arg Phe
3650

Leu Leu Ala
3665

Arg Gly Trp
3680

Ser Ala Thr
3695

Asp Leu Val

Pro Gln Ala

Asp Ser Leu

Thr Gly Leu

Pro Arg Val

Thr Gly Gly

Asp Gly Asp

Pro Gly Gly

Asp Gly Gly

Asp Leu Asp

Arg Glu Gly

3535

Arg
3550

Ile
3565

Thr
3580

Ser
3595

Leu
3610

Ala
3625

Asp
3640

Val
3655

Asp
3670

Val
3685

Gly
3700

3540

Asp Thr Ala Ala Gly Val Leu Gly
3555

Arg Pro Gly Lys Pro Phe Gly Asp
3570

Ala Val Glu Leu Ser Asn Ala Leu
3585

Leu Pro Ala Ser Leu Val Phe Asp
3600

Ala Ala His Leu Val Thr Glu Leu
3615

Asp Gly Ala Gly Pro Val Glu His
3630

Pro Val Val Val Val Ala Thr Ala
3645

Ser Thr Pro Glu Glu Phe Trp Gln
3660

Gly Ile Thr Gly Phe Pro Thr Asp
3675

Leu Ala Gly Asp Gly Gln Gly Arg
3690

Phe Leu His Asp Ala Ala Gly Phe
3705
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Asp Pro Ala Phe Phe Asp Ile Ser Pro Arg Glu Ala Val Ala Met
3710 3715 3720

Asp Pro Gln Gln Arg Leu Leu Leu Glu Thr Thr Trp Glu Ala Phe
3725 3730 3735

Glu Arg Thr Gly Thr Asp Pro Ala Arg Leu Arg Gly Ser Arg Thr
3740 3745 3750

Gly Val Phe Val Gly Thr Asn Gly Gln Asp Tyr Ala Asn Leu Leu
3755 3760 3765

Leu Arg Ser Pro Asp Asp Val Glu Gly His Ala Gly Thr Gly Leu
3770 3775 3780

Ala Ala Ser Val Ile Ser Gly Arg Leu Ala Tyr Ala Phe Gly Leu
3785 3790 3795

Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu
3800 3805 3810

Val Ala Val His Trp Ala Ala Gln Ala Leu Arg Ala Gly Glu Cys
3815 3820 3825

Asp Ala Ala Leu Ala Gly Gly Val Thr Val Met Ser Thr Ser Thr
3830 3835 3840

Ser Phe Ala Gly Phe Thr Arg Gln Gly Gly Leu Ala Pro Asp Gly
3845 3850 3855

Arg Cys Lys Ala Phe Ser Asp Asp Ala Asp Gly Thr Gly Trp Ser
3860 3865 3870

Glu Gly Val Gly Val Leu Val Leu Glu Arg Gln Ser Thr Ala Leu
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Ala

Asn

Ser

Thr

Val

Gly

Asn

Lys

His

Val

Ala

3875

Arg Gly His Asp Ile
3890

Ser Asp Gly Ala Ser
3905

GIn Gln Arg Val Ile
3920

Pro Ala Asp Val Asp
3935

Leu Gly Asp Pro Ile
3950

Arg Asp Arg Glu His
3965

Ile Gly His Thr Gln
3980

Met Ile Leu Ala Leu
3995

Val Thr Asp Pro Ser
4010

Glu Leu Val Thr Glu
4025

Arg Arg Ala Gly Val
4040

3880

3885

Leu Ala Val Val Arg Gly Ser Ala Val

3895

3900

Asn Gly Leu Thr Ala Pro Asn Gly Pro

3910

Arg
3925

Gln Ala Leu Ala

3915

Ser Gly Gly Leu
3930

Ala Val Glu Ala His Gly Thr Gly Thr

3940

Glu
3955

Pro
3970

Ala
3985

Gln
4000

Ser
4015

Gln
4030

Ser
4045

Ala Gln Ala Leu

Leu Leu Leu Gly

Ala Ala Gly Ala

His Gly Thr Leu

Arg Val Asp Trp

Val Pro Trp Pro

Ser Phe Gly Ile

3945

Leu Ala Ala Tyr
3960

Ser Val Lys Ser
3975

Ala Gly Leu Ile
3990

Pro Arg Thr Leu
4005

Thr Ala Gly Ala
4020

Glu Thr Gly Arg
4035

Ser Gly Thr Asn
4050
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Ala

Arg

Ser

Thr

Leu

Ala

Glu

Leu

Asp

Ala

Val

Leu

His Val Val Leu Glu Gln Ala Pro Gln Leu Pro Glu Pro Thr

4055

Ala Pro Ala
4070

Ala Ala Ala
4085

Gly Gly Pro
4100

Ala Val Gly
4115

Asp Ala Asp
4130

Arg Ser Thr
4145

Gly Met Gly
4160

Ala Leu Asp
4175

Val Leu Trp
4190

Thr Gln Pro
4205

Leu Glu Ser
4220

Pro Val

Leu Asp

Asp Leu

Arg Ser

Gly Val

Ala Phe

Arg Ala

Thr Thr

Gly Glu

Ala Leu

Trp Gly

4060 4065

Val Thr Pro Trp Val Val
4075 4080

Ser Ala Arg

Ala Gln Leu Asp Arg Leu Arg Ala Ala
4090 4095

Thr Thr Ala Ala Glu Val
4105 4110

Gly His Ala

Leu Phe Glu His Arg Ala Val Leu Leu
4120 4125

Thr Glu Val Ala Arg Gly Glu Ala Ala
4135 4140

Leu Phe Ser Gly Gln Gly Ala Gln Arg
4150 4155

Leu His Ala Arg His Pro Val Phe Ala
4165 4170

Leu Ala His Leu Asp Pro Thr Val Arg
4180 4185

Asp Pro Thr Ala Leu Asp Asp Thr Gly
4195 4200

Phe Ala Val Glu Val Ala Leu Phe Arg
4210 4215

Val Thr Ser Asp Ala Val
4225 4230

Ala Gly His
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Ser Val
4235

Gly Glu Val Ala

Leu Asp Glu Ala Cys Thr
4250

Ala Ala Leu Pro Val Gly
4265

Pro Gly Asp Val Thr Pro
4280

Ala Val
4295

Asn Gly Pro Ser

Glu Val
4310

Ser Ala Val Ala

Thr Arg Ala Leu Arg Val
4325

Glu Pro Met Leu Asp Gly
4340

Pro Val
4355

Glu Pro Arg Ile

Ala Ala Thr Thr Glu Leu
4370

Val Arg Asp Thr Val Arg
4385

Gly Ser Gly Ile Thr Ala

Ala Ala His
4240

Leu Val Thr
4255

Gly Ala Met
4270

Leu Leu Thr
4285

Ala Val Val
4300

Asp Ala Leu
4315

Ser His Ala
4330

Phe Arg Asp
4345

Pro Val Val
4360

Cys Asp Pro
4375

Phe Ala Asp
4390

Phe Leu Glu

Val Ala Gly Val Phe Thr
4245

Ala Arg Ala Arg Leu Met
4260

Val Ala Val
4275

Glu Ala Asp

Gly Gly Val Ala Val Ala

4290

Leu Ser Gly Pro Thr Asp
4305

Ala Ala Arg Gly Cys Arg
4320

Phe His Ser Pro Leu Met
4335

Val Val Ala Gly Leu Asn
4350

Ser Thr Val
4365

Thr Gly Ala

Gln His Trp Val Arg Gly
4380

Ala Val Arg Thr Leu Thr
4395

Ile Gly Pro Asp Ala Val
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Leu

Val

Thr

Thr

Thr

Thr

His

Ile

Ala

Ala

Leu

4400

Ser
4415

Pro
4430

Ala
4445

Ala
4460

Tyr
4475

Ala
4490

Pro
4505

Leu
4520

Gly
4535

Val
4550

Thr
4565

Ala Pro Thr Arg

Ala Leu Arg Gly

Leu Gly Arg Leu

Val Leu Ala Gly

Pro Phe GIn Arg

Pro Ala Asp Ala

Leu Leu Gly Ala

Leu Thr Gly Arg

Asp Leu Pro Ala

Arg Ala Gly Asp

Ile Thr Ala Pro

4405 4410

Ala Cys Val Glu Asp Thr Ala Val Val
4420 4425

Pro Asp Thr Glu Glu Arg Ala Leu Leu
4435 4440

His Val Ala Gly Thr Gly Val Asp Trp
4450 4455

Thr Ala Ala Gly Arg Val Ala Leu Pro
4465 4470

Glu Arg Phe Trp Pro Thr Val Ala Ala
4480 4485

Gly Gly Leu Gly Leu Arg Ala Gly Gly
4495 4500

Ala Thr Thr Val Ala Gly Ser Gly Glu
4510 4515

Leu Thr Pro Thr Leu Val Asp Pro Ala
4525 4530

Leu Pro Ala Ala Val Leu Ala Glu Leu
4540 4545

Glu Ala Gly Val Thr Thr Val Glu Glu
4555 4560

Leu Gly Ser Gly Thr Ala Gln Leu Leu
4570 4575

- 216 -

ZIHSd 10-2010-0089370



Gln Val Arg
4580

Ala Val His
4595

Arg His Ala
4610

Glu Pro Glu
4625

Gly Leu Pro
4640

Arg His Asp
4655

Pro Ala Gly
4670

Arg Phe Gly
4685

Gly Leu Thr
4700

Leu Thr Asp
4715

Ala Gln Gly
4730

Glu Pro Thr
4745

Val Gly Glu Pro Asp

Ala Arg Ala

Gly Gly Thr

Pro Val Trp

Asp Thr Val

Gly Asp Leu

Tyr Thr Leu

Ala Ala Thr

Leu His Ala

Arg Gly Asp

Ala Pro Val

Ala Ala Asp

4585

Ala
4600

Leu
4615

Pro
4630

Gly
4645

Leu
4660

His
4675

Asp
4690

Ser
4705

Gly
4720

Leu
4735

Gly
4750

Asp

Ser

Pro

Pro

Ala

Pro

Val

Asp

Thr

Thr

Pro

Asp Asp Gly Arg Arg Thr Leu

4590

Asp Pro Asp Gly Pro Trp Thr

4605

Ala Ala Ala Ala Pro Val Pro

4620

Gln Gly Ala Glu Ala Leu Thr

4635

Val Arg Val Arg Gly Gly Trp

4650

Glu Leu Glu Leu Thr Glu Gln

4665

Ala Leu Leu Asp Val Ala Val

4680

Ala Asp Leu Thr Ala Leu Arg

4695

Ala Thr Val Leu Arg Val Arg

4710

Arg Ala Leu Ala Ala Trp Asp

4725

Ala Gly Glu Leu Thr Leu Ala

4740

Ala Ala Ser Thr Asp Ala Val

4755
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Leu Leu Thr Leu Asp Trp

Gly

Gly

Gly

Val

Ile

Asp

Gly

Thr

Thr

Trp

Leu

4760

Thr
4775

Ala Gly

Ala Ala Leu
4790

Ser
4805

Val Gly

Val
4820

Leu Ala

Thr
4835

Gly Ala

Met
4850

Gly Gly

Ala Val Leu
4865

Ala Gly Ser
4880

Gly Pro Ala
4895

Gly Leu Val
4910

Leu Leu Asp

Trp Gly

Ala Ala

Ala Leu

Pro Ile

Pro Ile

Ala Asp

Glu Leu

Arg Leu

Glu Asp

Arg Ser

Leu Asp

Thr
4765

Ala Ala

Ile Leu Gly
4780

Ser Gly Pro

4795

Leu Asp Ser
4810

Thr
4825

Gly Ala

Thr
4840

Gly Ala

Leu Pro Gly
4855

Leu Gln Arg
4870

Val
4885

Val Val

Val
4900

His Asp

Ala Gln Ser
4915

Pro Ala Asp

Pro

Asp

Thr

Gly

Pro

Pro

Arg

Trp

Thr

Leu

Ala

Val
4770

Asp Arg

Ala

Ala Pro Ala Glu Leu

Pro

Asp

Ile

Gly

Thr

Ser

Arg

4785

Pro Val Arg
4800

Pro Leu Pro
4815

Thr
4830

Gly Ala

Ala Gly Thr
4845

Arg Ala Thr
4860

Gly Asp Ser
4875

Gly Ala Val
4890

Ala

Pro

Pro

Pro

Thr

Arg

Ala

Gly Ala Ala Pro Val

4905

Glu Val Pro Gly Ser

4920

Met

Pro Gly Ala Gly Pro Asp
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Ala

Gln

Arg

Asp

Leu

Leu

Leu

Ala

Ala

Gly

Met

4925

Ala
4940

Ala
4955

Ala
4970

Gly
4985

Leu
5000

Leu
5015

Arg
5030

Cys
5045

Val
5060

Val
5075

Asp
5090

Leu Ala Ala Leu

Ala Val Arg Gly

Thr Pro Asp Ala

Thr Val Leu Val

Ala Arg His Leu

Ala Gly Arg Arg

Ala Glu Leu Ala

Asp Val Ala Asp

Pro Ala Ala His

Leu Asp Asp Ala

Arg Val Leu Arg

4930

4935

Pro Gly Leu Ala Ala Ala Gly Glu Thr

4945

Gly Ala Leu Thr
4960

Pro Ala Pro Ala
4975

Thr Gly Gly Thr
4990

Val Thr Thr Arg Gly Val

5005

Gly Pro Asp Ala
5020

Ala Leu Gly Ala
5035

Pro Ala Ala Val
5050

Pro Leu Thr Ala
5065

Thr Val Gly Ser
5080

Pro Lys Ala Asp
5095

Glu Val

Val Val

4950

Val Ala Arg Leu Thr

4965

Ala Ala Trp Ala Pro

4980

Gly Gly Leu Gly Ala

4995

Arg His Leu
5010

Pro Gly Ala Ala GIln

5025

Thr Leu Ala
5040

Ala Glu Leu Val Gly

5055

His Thr Ala
5070

Leu Asp Ala Ala Arg

5085

Ala Ala Trp His Leu

5100
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His

Ser

Ala

Ala

Ala

Arg

Leu

Val

Val

Ala

Gly

Arg

Glu Ala Thr Arg Asp Leu

5105

Ser Val Ala Gly
5120

Ala Ala Asn Thr
5135

His Gly Leu Pro
5150

Asp Ala Gly Met
5165

His Glu Arg Ser
5180

Ala Leu Phe Asp
5195

Ala Ala Arg Phe
5210

Pro Ala Val Leu
5225

Ala Ala Thr Glu
5240

Met Glu Pro Gly
5255

Ala Glu Thr Ala
5270

Ile

Leu

Gly

Thr

Gly

Thr

Ala

Arg

Gly

Ala

Ala

5110

Thr
5125

Leu
5140

Leu
5155

Gly
5170

Met
5185

Ala
5200

Ala
5215

Ala
5230

Ala
5245

Arg
5260

Val
5275

Pro Leu Ala Ala

Gly Gly Pro Gly

Asp Ala Leu Ala

Ser Leu Ala Trp

Thr Leu Asp Ala

Pro Pro Leu Gln

Leu Ala Arg Gly

Gly Ala Gly Thr

Leu Val Arg Ser

Gly Gly Leu Leu

His Ala Glu Leu

Leu Gly His Thr

Phe Val Leu Tyr
5115

Gln Gly Asn Tyr
5130

Ala His Arg Ala
5145

Gly Pro Trp Ser
5160

Ala Glu Arg Glu
5175

Pro Ala Gln Gly
5190

Asp Arg Phe Ala
5205

Ala Val Asp Asp
5220

Met Arg Arg Thr
5235

Arg Arg Leu Ala
5250

Leu Ala Leu Val
5265

Gly Ala Glu Ala
5280
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Val Pro Ala Asp Arg His Phe Ser Arg Leu Gly Phe Asp Ser Leu
5285 5290 5295

Thr Gly Leu Glu Leu Arg Met Arg Leu Ala Ala Ala Thr Gly Ser
5300 5305 5310

Arg Leu Pro Ala Thr Leu Val Phe Asp His Pro Thr Pro Ala Glu
5315 5320 5325

Val Ala Arg His Leu Asp Glu Glu Val Leu Gly Ser Ala Asp Arg
5330 5335 5340

Gly Ala Ser Ser Pro Leu Ala Glu Leu Asp Arg Leu Glu Ala Ala
5345 5350 5355

Leu Ser Pro Asp Gly Ala Asp Ala Glu Thr Arg Ser Gly Val Ala
5360 5365 5370

Arg Arg Leu Arg Arg Leu Leu Glu Gln Trp Asp Gly Ala Arg Thr
5375 5380 5385

Asp Gly Ala Asp Pro Asp Gly Arg Thr Ala Val Asp Glu Arg Leu
5390 5395 5400

Glu Ser Ala Ser Thr Glu Gln Val Leu Ala Phe Ile Asp Asn Glu
5405 5410 5415

Leu Gly Arg Ser Ser Ala Arg
5420 5425

<210> 8

<211> 2031

<212> PRT

<213> Pseudonocardia autotrophica

- 221 -



<400> 8

Met Pro Asp

1

Asp Leu His

His Glu Pro
35

Val Arg Ser
50

Gly Ile Gly
65

Ala Gly Asp

Pro Gly Ala

Glu Ala Leu
115

Trp Glu Ala
130

Ser Arg Thr

145

Leu Val Leu

Leu Ala Ala

Glu Gln Lys
5

Asp Thr Arg
20

Val Ala Ile

Pro Glu Asp

Pro Phe Pro
70

Gly Pro Ala
85

Ala Glu Phe
100

Ala Met Asp

Phe Glu Arg

Gly Val Phe
150

Ala Ser Ala
165

Ser Val Leu

Leu Val Asp Tyr Leu Lys Trp Val Thr Ala
10 15

Arg Arg Leu Ala Glu Ala Glu Ala Ala Arg
25 30

Val Gly Met Ala Cys Arg Phe Pro Gly Gly
40 45

Leu Trp Glu Leu Leu Thr Ala Gly Arg Asp
55 60

Asp Asp Arg Gly Trp Asp Leu Asp Ala Leu
75 80

Ala Ser Ala Thr Gln Arg Gly Gly Phe Leu
90 95

Asp Pro Ala Phe Phe Asp Ile Ser Pro Arg
105 110

Pro Gln Gln Arg Leu Leu Leu Glu Thr Ala
120 125

Ser Gly Ile Asp Pro Ala Gly Leu Arg Gly
135 140

Val Gly Thr Asn Gly Gln Asp Tyr Thr His
155 160

Asp Asp Met Gly Gly Tyr Ala Gly Asn Gly
170 175

Ser Gly Arg Val Ser Phe Ala Leu Gly Leu
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Gln Gly Pro
195

Gly Met His
210

Ala Leu Ala

225

Gly Phe Ser

Phe Ala Asp

Leu Val Val
275

Leu Ala Val
290

Gly Leu Ser

305

Ala Leu Ala

Ala His Gly

Leu Leu Ala

355

Leu Gly Ser

180

Ala Val Thr Leu

Leu Ala Ala Gln
215

Gly Gly Val Thr
230

Leu His Gly Gly
245

Gly Ala Asp Gly
260

Glu Lys Leu Ala

Leu Arg Gly Ser
295

Ala Pro Asn Gly

310

Ser Gly Gly Leu

325

Thr Gly Thr Ala
340

Thr Tyr Gly Ala

Val Lys Ser Asn

185

Asp Thr Ala Cys
200

Ala Val Arg Ser

Val Met Thr Thr

235

Leu Ala Pro Asp
250

Thr Gly Trp Ser
265

Asp Ala Arg Ala
280

Ala Val Asn Ser

Pro Ala GIn Gln
315

Ser Pro Ala Asp
330

Leu Gly Asp Pro
345

Asp Arg Asp Pro
360

Leu Gly His Thr

Ser

Gly

220

Pro

Gly

Glu

His

Asp

300

Arg

Val

Ile

Asp

Gln

190

Ser Ala Leu Val
205

Glu Cys Gly Leu

Ala Asn Phe Ser
240

Arg Cys Lys Ala
255

Gly Ile Gly Leu
270

Gly His Pro Val
285

Gly Ala Ser Asn

Val Ile Arg Gln
320

Asp Ala Val Glu
335

Glu Ala GIn Ala
350

Arg Pro Leu Leu
365

Ala Ala Ala Gly
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370

Ala Ala Gly

385

Pro Arg Thr

Ala Gly Ala

Gly Arg Ala
435

Asn Ala His
450

Thr
465

Gly Ser

Ala Trp Pro

Glu Arg Val

Gln Ala Leu
515

Val His Thr

530

Thr
545

Val

Leu

Val
420

Arg

Val

Thr

Val

Arg

500

Ala

Gly

Ile

His

405

Arg

Arg

Val

Val

Ser

485

Ala

Thr

Asp

Gly Asp Arg Gly

375

Arg Thr Val

390

Val Asp Ala

Leu Leu Thr

Ala Gly Val
440

Leu Glu Gln
455

Pro Thr Gly

470

Ala Arg Ser

Leu Ala Ala

Thr Arg Thr
520

Gly Leu Thr
535

Gly Leu Ala
550

Leu Ala

Pro Ser
410

Gly Gln
425

Ser Ser

Ala Pro

Pro Ala

Ala Thr
490

Ala Pro

505

Pro Phe

Glu Ala

Val Leu

Leu
395

Ser

Thr

Phe

Thr

Val
475

Ala

Val

Ala

Ala

Phe
555

380

Gln

His

Ala

Gly

Asp

460

Arg

Leu

Pro

His

Arg

540

Ser

Gln Arg Leu Gly Ala Gly Cys Glu Leu His Ala Arg

565

570

His Arg Thr

Val Asp Trp
415

Trp Pro Asp
430

Ile Ser Gly
445

Pro Ala Glu

Pro Gln Ala

Asp Ala Gln
495

Ala Asp Val
510

Arg Ala Leu
525

Asp Val Val

Gly Gln Gly

Phe Ala Val
575
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Leu
400

Ser

Thr

Thr

Pro

Val
480

Leu

Gly

Leu

Pro

Ser
560

Phe
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Ala Ala

Ala Ser

Asp Thr
610

His Arg

625

His Ser

Leu Asp

Asp Leu

Glu Val

690

Gly Pro
705

Val Ala

Val Ser

Phe Ala

Ala Phe Asp Glu Thr
580

Leu Arg Glu Val Val
595

Arg Phe Thr Gln Pro
615

Leu Val Glu Ser Trp
630

Val Gly Glu Ile Thr
645

Asp Ala Cys Thr Leu
660

Pro Ala Gly Gly Ala
675

Ala Pro Leu Leu Gly
695

Asp Ala Val Val Val
710

Ala Arg Phe Glu Asp
725

His Ala Phe His Ser
740

Arg Val Val Asp Gly
755

Val Ala Leu Leu Asp Ala Arg Leu Gly

585

Trp Gly Ser Asp Arg
600

Ala Leu Phe Ala Thr
620

Gly Val Arg Pro Gly
635

Ala Ala His Val Ala
650

Val Ala Ala Arg Ala
665

Met Val Ala Leu Gln
680

Asp Asp Val Ala Ile
700

Ser Gly Asp Ala Asp
715

Arg Gly Arg Arg Ile
730

Pro Leu Ile Asp Pro
745

Leu Thr Phe Ala Glu
760

590

Ala Ala
605

Glu Val

His Val

Gly Ile

Arg Leu
670

Ala Arg
685

Ala Ala

Ala Val

Arg Thr

Met Leu
750

Pro Arg
765
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Leu Asp

Ala Leu

Gly Gly
640

Leu Ser

655

Met Ala

Glu Asp

Val Asn

Ala Ala
720

Leu Ser

735

Ala Glu

Ile Pro
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Val Val
770

Gly Tyr

785

Val Ala

Pro Asp

Val Ala

Leu Val
850

Ala Ala

865

Leu Pro

Ala Ala

Ser

Trp

Ala

Ala

Val

835

Ala

Val

Thr

Thr

Asn Leu Thr Gly Glu Val Ser Gly Glu Leu Thr Asp Pro
775 780

Val Arg His Ala Arg Gly Ala Val Arg Phe Gly Asp Gly
790 795 800

Leu Ala Gly Leu Gly Val Arg Thr Phe Leu Glu Leu Gly
805 810 815

Val Leu Ser Ala Leu Val Ala Glu Asn Ala Pro Gly Ala
820 825 830

Pro Ala Leu Arg Arg Gly Ala Gly Glu Glu Ala Thr Leu
840 845

Ala Gly Ala Leu Trp Thr Arg Gly Thr Asp Val Asp Trp
855 860

Ala Glu Gly Thr Thr Thr Pro Gly Ala Ala Pro Val Thr
870 875 380

Tyr Ala Phe Asp Arg Glu Arg Tyr Trp Pro Thr Leu Arg
385 890 895

Gly Asp Ala Ala Gly Leu Gly Leu Thr Ala Ala Gly His
900 905 910

Pro Leu Leu Gly Ala Ala Val Val Leu Ala Asp Ala Asp Arg Thr Val

915

920 925

Leu Thr Gly Arg Leu Ser Pro Arg Thr Gln Pro Trp Leu Gly Pro Glu

930

935 940

Arg Thr Asp Gly Arg Val Asp Val Pro Gly Ala Val Phe Ala Glu Leu

945

950 955 960
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Ala Ile Arg Ala Gly Asp Gln Val Gly Ala Pro His Ile Ala Glu Leu
965 970 975

Asp Leu Leu Ala Pro Leu Ala Val Gly Arg Asp Gly Ala Val Leu Gln
980 985 990

Val Gly Val Gly Ala Pro Gly Asp Arg Gly Arg Arg Asp Leu Thr Val
995 1000 1005

His Ala Arg Ser Ser Asp Asp Ala Pro Trp Thr Leu His Ala Arg
1010 1015 1020

Gly Val Leu Ala His Glu Ala Asp Arg Val Gly Thr Thr Asp Pro
1025 1030 1035

Gly Glu Trp Pro Pro Arg Asp Ala Arg Ala Val Pro Ala Arg Asp
1040 1045 1050

Thr Gly Pro Asp Gln Val Trp Val Arg Asp Gly Glu Val Leu Ala
1055 1060 1065

Glu Val Thr Leu Pro Thr Gly Ala Ala Ala Asp Gly Tyr Gly Leu
1070 1075 1080

His Pro Ala Leu Leu Gly Ala Ala Leu Ala Thr Ala Ser Ala Leu
1085 1090 1095

Asp Gly Gly Pro Thr Ala Thr Ala Asp Pro Gly Ala Gly Pro Ala
1100 1105 1110

Arg Ile Glu Gly Leu Thr Leu His Ala Thr Gly Ala Thr Thr Leu
1115 1120 1125

Arg Val Arg Leu Thr Gly Thr Gly Thr Gly Thr Phe Gly Leu Val
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Ala

His

Gly

Arg

Asp

Tyr

Pro

Ala

Gln

Val

Asp

1130

Thr Asp Pro
1145

Thr Gly Thr
1160

Gly Leu Phe
1175

Ala Ala Gly
1190

Leu Gly Tyr
1205

Ala Glu Ser
1220

Asp Val Phe
1235

Ala Ala Val
1250

Glu Trp Leu
1265

Val Thr Arg
1280

Pro Ala Ala
1295

1135

1140

Thr Gly Ala Pro Val Leu Thr Ala Asp Ala Val

1150

Gly Asp Thr
1165

Gly Leu His
1180

1155

Gln Ala Pro Ala Ala Thr Gly Gln

1170

Trp Thr Pro Val Glu Leu Gly Asp

1185

Thr Arg Trp Ala Val Val Gly Asp Asp Glu Leu

1195

Ala Met His
1210

1200

Arg Ala Asp Glu Thr Val Ser Ala

1215

Leu Gly Gly Ala Val Gly Asp Thr Gly Leu Ala

1225

1230

Leu Ile Pro Val Val Gly Asp Pro Asp Gly Gly

1240

1245

His Thr Leu Thr Thr Arg Val Leu Gly Leu Leu

1255

1260

Ala Glu Pro Arg Leu Ala Asp Ala Arg Leu Val

1270

Gly Ala Val
1285

Ala Ala Val
1300

1275

Ala Ala Asp Gly Glu Thr Val Thr

1290

Trp Gly Leu Val Arg Ala Ala Gln

1305
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Thr Glu Asn Pro Gly Arg
1310

Phe Arg Ser Ala Gly Val
1325

Gln Gln Leu Leu Val Arg
1340

Ala Arg Leu Pro Glu Ile
1355

Arg Thr Ala Ala Asp Trp
1370

Gly Gly Thr Gly Gly Leu
1385

Thr Thr Gly Arg Thr Arg
1400

Pro Asp Ala Pro Gly Ala
1415

Leu Gly Ala Ala Val Ala
1430

Asp Ala Val Ala Ala Leu
1445

Leu Thr Ala Val Val His
1460

Thr Gly Ser Leu Thr Pro
1475

Ile Arg Leu Val Asp Leu Asp Asp Thr
1315 1320

Leu Pro His Leu Leu Leu Leu Asp Glu
1330 1335

Glu His Glu Val Arg Ala Ala Arg Leu
1345 1350

Ala Pro Asp Thr Val Pro Asp Thr Ala
1360 1365

Asp Pro Asp Gly Thr Val Leu Val Thr
1375 1380

Gly Ala Leu Leu Ala Arg His Leu Val
1390 1395

Asn Leu Leu Leu Ala Ser Arg Arg Gly
1405 1410

Ala Glu Leu Cys Glu Glu Leu Thr Glu
1420 1425

Val Thr Ala Cys Asp Ala Gly Asp Pro
1435 1440

Val Gly Ser Val Pro Ala Gly His Pro
1450 1455

Thr Ala Gly Val Leu Asp Asp Gly Leu
1465 1470

Glu Arg Leu Ala Gly Val Leu Arg Pro
1480 1485
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Lys Leu Asp Ala Ala Trp His Leu His Ala Ala Thr Arg Glu Leu
1490 1495 1500

Pro Leu Ala Gly Phe Val Leu Tyr Ser Ser Val Ser Gly Ile Leu
1505 1510 1515

Gly Ser Ala Gly GIn Ala Asn Tyr Ala Ala Ala Asn Ala Gly Leu
1520 1525 1530

Asp Gly Leu Ala Gly Tyr Arg Ala Gly Leu Gly Leu Pro Ala Val
1535 1540 1545

Ser Leu Gly Trp Gly Pro Trp Gly Arg Gly Ser Gly Met Thr Glu
1550 1555 1560

Gln Val Thr Asp Ala Asp Leu Asp Arg Met Ala Arg Gly Gly Leu
1565 1570 1575

Pro Ala Leu Asp Ala Ala Asp Gly Leu Ala Leu Phe Asp Ala Ala
1580 1585 1590

Leu Ala Arg Pro Glu Pro Val Val Val Pro Thr Arg Ile Asn Val
1595 1600 1605

Ala Gly Leu Ala Val Gln Gln Ala Leu Pro Ala Leu Trp Arg Asp
1610 1615 1620

Leu Val Pro Arg Thr Arg Arg Thr Ala Ala Val Ala Gly Ser Ser
1625 1630 1635

Pro Val Thr Val Arg Glu Arg Leu His Arg Leu Asp Ala Ala Gly
1640 1645 1650

Arg Glu Ala Leu Leu Val Glu Leu Val Thr Gly Tyr Thr Ala Gly
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1655

Leu Leu
1670

Phe Leu
1685

Asn Gln
1700

Val Phe
1715

Glu Leu
1730

Val Ala
1745

Leu Phe
1760

Arg Met
1775

Pro Ala
1790

Gly Pro
1805

Thr Gly
1820

Gly His Glu Asp

Glu Leu Gly Phe

Leu Gly Glu Val

Asp Ser Thr Thr

Val Glu GIn Ala

Gly Arg Pro Ala

His Ala Ala Val

Leu Lys Ala Ala

Glu Leu Glu Glu

Ala Ala Pro Arg

Gly Val His Gln

1660

Ala Ala Ala Val Asp
1675

Asp Ser Leu Val Ala
1690

Leu Gly Leu Arg Leu
1705

Pro Val Lys Leu Ala
1720

Pro Ala Pro Gly Ala
1735

GIln Pro Gly Glu Glu
1750

Arg Gly Gly Lys Leu
1765

Ala Asn Thr Arg Pro
1780

Leu Ser Glu Pro Val
1795

Leu Ile Phe Val Ser
1810

Tyr Ala Arg Ile Ala
1825

1665

Pro Glu Arg Gly
1680

Val Gly Leu Arg
1695

Ala Gly Ser Ile
1710

Arg Arg Leu His
1725

Ser Pro Ala Val
1740

Thr Leu Val Gly
1755

Val Glu Ala Met
1770

Met Phe Glu Ser
1785

Thr Leu Ala Glu
1800

Ala Pro Gly Ala
1815

Ala His Phe Arg
1830
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Gly

Gly

Ala

Val

Val

Leu

Leu

Ser

Phe

Thr

Asp

Asp

Ser Arg His Val Ser Ala Leu Pro Leu Met Gly Phe Ala

1835

Glu Leu Leu
1850

Glu Ser Val
1865

Gly His Ser
1880

Leu Glu Glu
1895

Asp Thr Ala
1910

Asp Arg Thr
1925

Val Thr Leu
1940

Met Thr Met
1955

Leu Leu Val
1970

Thr Ser Ala
1985

His Leu Ser
2000

1840

Pro Ala Thr
1855

Leu Leu Ala
1870

Thr Gly Gly
1885

Thr Trp Gly
1900

Ser Ile Arg
1915

Thr Arg Phe
1930

Asn Ser Ala
1945

Thr Glu Ile
1960

Arg Ala Ala
1975

Val Pro Ala
1990

Leu Ala Met
2005

1845

Ser Glu Ala Ala Ala Arg Ile

1860

Ser Asp Gly Glu Pro Phe Val

1875

Ser Leu Ala Tyr Leu Ala Ala

1890

Val Arg Pro Glu Ala Val Val

1905

Pro

Val

Met

Gly

Leu

Trp Asp Ala Ala Glu Gly Asn Asp

Tyr Leu Ala Asp

Arg Met Ser Ala

Asp Ser Pro Pro

Arg Asp Val Glu

Asp Thr Val Val

Glu His Ser Ala

1920

Ile Asp Ser
1935

Met Ala His
1950

Thr Thr Ala
1965

Gly Phe Ile
1980

Asp Ile Asp
1995

Leu Thr Ala
2010
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Pro

Trp

Pro

Leu

Ala
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Ala Ile Glu Thr Trp Leu Ala Glu Leu Pro Thr Pro Thr Thr Glu

2015 2020 2025

Asp Ala Ser
2030

<210> 9

<211> 403

<212> PRT

<213> Pseudonocardia autotrophica

<400> 9

Met Thr Ser Pro Thr Thr Cys Pro Val Thr Gly Gly Gly Pro
1 5 10

Ser Leu Glu Gly Gln Thr Pro Pro Val Leu Arg Leu Ser Pro
20 25 30

Arg Glu Leu Gln Gln Gln Ala Pro Val Cys Arg Val Arg Thr
35 40 45

Gly Asp Glu Ala Trp Leu Val Thr Arg Tyr Ala Glu Leu Lys
50 55 60

Leu His Asp Glu Arg Leu Gly Arg Ala His Ala Asp Pro Ala
65 70 75

Pro Arg Tyr Val Arg Asn Pro Phe Leu Asp Leu Leu Val Val
85 90

Ala Gln Gln Ala Arg Asp Leu His Thr Glu Met Arg Arg Leu
100 105 110

Pro Gln Phe Ser Ala Arg Arg Val Leu Gly Leu Ala Pro Thr
115 120 125
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Pro

15

Leu

Pro

Asn

Asp

95

Leu

Val

Pro

Leu

Thr

Leu

80

Asp

Thr

Ser
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Ala Val Ala Glu Gln Val Leu Asp Gly Phe Val Ala Ala Gly Asn Pro

130 135

Gly Asp Leu His Gly Gly Phe
145 150

Leu Cys Glu Leu Ile Gly Ile
165

Ala Cys Thr Ile Met Thr Met
180

Ala Thr Val Gln Ala Glu Leu
195

Arg Lys Arg Ala Glu Pro Thr
210 215

Gln Val Pro Asp Glu Arg Ile
225 230

Ala Gly Leu Asp Ser Val Pro
245

Phe Ala Thr His Pro Asp Gln
260

Thr Met Arg Glu Gly Val Glu
275

Gly Ser Val Leu Pro Arg Tyr
290 295

Val Thr Leu Arg Thr Gly Asp
305 310

Ser Met

Pro Pro

Gly Glu
185

Phe Gly
200

Asp Asp

Gly Pro

Ser His

Leu Ala
265

Glu Ile
280

Ala Thr

Leu Val

140

Leu Ala Thr Arg Met Thr Val
155 160

Gln Asp Arg Pro Glu Thr Gly
170 175

Val Asp Asp Val Glu Arg Val
190

Leu Leu Ser Ala Val Pro Arg
205

Val Val Ser Arg Leu Phe Ala
220

Ile Ala Ala Gly Val Leu Leu
235 240

Val Asp Leu Gly Val Leu Leu
250 255

Ala Ala Leu Ala Asp Glu Arg
270

Leu Arg Cys Ala Lys Ala Gly
285

Asp Asp Val Glu Ile Gly Gly
300

Leu Leu Asp Phe Thr Leu Val
315 320
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Asn Phe Asp

Arg Glu Ser

Thr Gln Val Phe Asp Glu Pro Glu Val Phe Asp Ile Arg
325 330 335

Asn Pro His Leu Thr Phe Gly His Gly Met Trp His Cys
340 345 350

Ile Gly Ala Pro Leu Ala Arg Met Ala Leu Arg Thr Ala Phe Thr Arg
355 360 365

Leu Phe Thr Arg Leu Pro Asp Leu Arg Pro Ala Arg Pro Val Gln Glu
370 375 380

Met Arg Arg Gly Ser Glu Gly Leu Ser Gly Gly Leu Thr Glu Leu Pro

385 390 395 400

Val Thr Trp

<210> 10

<211> 413

<212> PRT

<213> Pseudonocardia autotrophica

<400> 10

Met Ser Thr Gly Thr Ala Arg Ser Thr Pro Ser Asp Thr Ala Thr Gly
1 5 10 15

Cys Pro Val Thr Gly Ala Gly Ala Gly Ala Ala Thr Cys Pro Val Ala
20 25 30

Phe Pro Leu Arg Arg Pro Gly Arg Pro Phe Pro Pro Pro Glu Tyr Ala
35 40 45

Asp Tyr Arg Asp Gly Gly Glu Pro Val Arg Ser Glu Leu Pro Ser Gly
50 55 60
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Pro Val
65

Asp Pro

Ala Arg

Val Ser

Pro Glu
130

Gln Ile

145

Ala Asp

Ala Gly

Lys Thr

Ala Ala
210

Lys Glu
225

Gly Thr

Trp

Arg

Thr

Met

115

Phe

Val

Leu

Met

Arg

195

Thr

Leu Val Thr
70

Ile Ser Ala
85

Gly Gly Ala
100

Asp Pro Pro

Thr Val Arg

Asp Asp Arg
150

Ile Glu Asp

165

Leu Gly Val
180

Val Leu Val

Ala Ala Leu

Arg

Asp

Pro

Glu

Lys

135

Ile

Phe

Pro

Thr

Leu
215

Arg Arg Pro Gly Thr

230

Leu Ser Arg Gln Glu

245

His Ala Asp

Pro Ser Arg
90

Ser Ala Asp
105

His Asp Arg
120

Val Arg Ala

Glu Ala Ile

Ala Leu Pro
170

Arg Ala Asp
185

Leu Ser Ser
200

Arg Tyr Leu

Asp Leu Ile

Leu Ser Gly
250

Val Arg Ala Val Leu Thr

75

Pro Gly Phe Pro

Glu Val Pro Gly
110

Phe Arg Arg Thr
125

Leu Arg Pro Glu
140

Leu Ala Lys Asp
155

Val Pro Ser Leu

Arg Asp Phe Phe
190

Ser Asp Glu Glu
205

Gly Arg Leu Ile
220

Ser Arg Leu Ala

235

Val Ala Met Leu

- 236 -

Lys
95

Trp

Leu

Ile

Gly

Val
175

Glu

Arg

Arg

Ala

Leu
255

80

Ala

Phe

Ile

Gln

Ala
160

Ile

Ala

Asp

Ile

Thr
240

Leu
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Ile Ala Gly His Glu Thr Thr Ala Asn Asn Ile Gly Leu Gly Ile Val

260

Gln Leu Leu Thr
275

Glu Leu Leu Arg
290

Ala Leu Ala Asp
305

Gly Ile Leu Pro

Asp Gly Ala Gly
340

Ala Phe Gly Tyr
355

Leu Glu Met Glu
370

Leu Arg Leu Ala
385

Val Leu Phe Gly

<210> 11

<211> 352
<212> PRT

Asn Pro Gln

Tyr Tyr Ser
295

Val Glu Ile
310

Leu Leu Ala
325

Ala Phe Asp

Gly Val His

Ile Ala Tyr
375

Val Pro Ala
390

Leu His Glu
405

265

Trp Ile Gly Asp Asp

280

Val Ala Asp Leu Val

Gly Gly Arg Thr Ile

Ala Ala Asn His Asp

330

Pro Glu Arg Ser Ala

345

270

Arg Val Val Glu
285

Ala Phe Arg Val

Arg Ala Gly Glu

320

Asp Asp Ala Phe
335

Arg Ser His Val
350

Gln Cys Leu Gly Gln Asn Leu Val Arg

360

Arg Thr Leu Phe Asp

Asp Asp Leu Arg Val

Leu Pro Val Thr Trp

410

<213> Pseudonocardia autotrophica

<400> 11

365

Arg Ile Pro Thr

Lys Tyr Asp Gly
400

Gly
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Met Ser
1

Leu Asp

Gly Pro

Val Pro
50

Ala Leu
65

Glu Phe

Thr Pro

Leu Leu

His Val

130

Tyr Glu
145

Val Leu

Ile Ile

Phe

Tyr

Tyr

35

His

Arg

Thr

Val

Glu

115

Tyr

Tyr

Pro

Thr

Thr Gln Pro Val
5

Val Thr Asp Ala
20

Ile Ala Arg Phe

Gly Val Ala Cys
55

Ala Leu Gly Val
70

Met Ile Ala Ser
85

Phe Val Asp Cys
100

Glu Lys Ile Thr

Gly Arg Arg Cys
135

Asn Leu Arg Val
150

Thr Gly Asp Ile
165

Ala Gly Glu Gly
180

Ser Lys Pro
10

Val Gly Gly
25

Glu Glu Ala
40

Ser Ser Gly

Gly Pro Gly

Ala Trp Ala
90

Gly Asp Asp
105

Pro Arg Thr
120

Asp Met Glu

Val Glu Asp

Ala Cys Phe
170

Gly Ile Cys
185

Trp Leu Asp Gly

Gly Trp Ile Ser
30

Phe Ala Ala Trp
45

Thr Thr Ala Leu
60

Asp Glu Val Ile
75

Val Thr Tyr Thr

Leu Asn Ile Asp
110

Arg Val Ile Met
125

Pro Ile Leu Glu
140

Ser Ala Glu Ala

155

Ser Leu Phe Ala

Val Thr Arg Asp
190
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His
15

Ser

Asn

Thr

Val

Gly

95

Val

Pro

Leu

His

Asn
175

Pro

Glu

Gln

Gly

Leu

Pro

80

Ala

Thr

Val

Ala

Gly
160

Lys

His
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Leu Ala Glu Gln Met
195

His Ser Phe Leu His
210

Met Gln Ala Ala Val
225

Leu Ala Thr Arg Arg
245

Asp Val Pro Gly Ile
260

Tyr Asp Leu Arg Ala
275

Ala Arg Gly Ile Asp
290

Pro Met Tyr Leu Asp
305

Ala Ala Asp Gly Phe
325

Asp Gln Glu Phe Ile
340

<210> 12
<211> 489
<212> PRT

Ala

Lys

Ala
230

Asp

Thr

Glu

Thr

Pro
310

Tyr

Thr

His Leu Arg
200

Lys Leu Ala
215

Leu Ala Gln

Ile Glu Lys

Leu Met Pro
265

Arg Arg Asp
280

Arg Val Phe
295

Val Trp Pro

Leu Pro Thr

Gly Gln Val
345

<213> Pseudonocardia autotrophica

<400> 12

Ala Met Ala Phe Thr
205

Tyr Asn Tyr Arg Met
220

Thr Glu Gln Leu Glu
235

Arg Tyr Asp Asp Ala
250

Pro Arg Asp Val Leu
270

Glu Leu Leu Ala His
285

Phe Lys Pro Met Ser
300

Thr Leu Asn Ala Ser
315

His Thr Gly Leu Thr
330

Arg Ala Phe Tyr Gly
350

Arg Asp

Thr Asn

Gly Ile
240

Leu Arg

255

Trp Met

Leu Ala

Arg Gln

Arg Leu
320

Ala Glu
335

Val Ala

Met Arg His Ala Thr Gly His Pro Ala Arg His Ser Arg Arg Gly Cys
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Leu Pro

Glu Ser

Arg Arg
50

Asp Asp
65

Leu Gly

Thr Tyr

Val Ile

Ala Leu

130

Glu Ser
145

Pro Phe

His Val

His Ser

10

Met Gly Ala Asn Arg Arg Pro Ile Leu Phe Val

Gly
35

Val

Arg
115

Met

Val

Pro

Gly

20

Leu Leu Asn Pro Leu
40

Val Gly Asp Leu Tyr
55

Ala Gly Ala Ser Thr
70

Thr Val Ser Glu Met
85

Ala Val Thr Gln Arg
100

His Ser Phe Ala Pro
120

Arg Val Val Asp Glu
135

Cys Gln Tyr Gly Tyr
150

Leu Gly Val Pro Phe
165

Phe Ala Arg Ser Tyr
180

Leu Pro Ala Thr Met

25

Leu Val Leu Ala Gly
45

Phe Ala Ala Asp Glu
60

Gly Ser Pro Val Thr
75

Ser Ala Val Thr Trp
90

Asp Arg Phe Arg Ala
105

Glu Ser Arg Ile Glu
125

Val Arg Pro Ala Leu
140

Glu Leu Ala Ile Thr
155

Val Pro Ser Asn Val
170

Thr Pro Ser Gly Phe
185

Thr Leu Arg Gln Lys

15

Ser Tyr Ala
30

Glu Leu Ser

Lys Ala Arg

Phe Ala Ser
80

Asp Asp Glu
95

His Ala Ala
110

Lys Tyr Arg

Met Val Ile

Lys Gly Ile
160

Leu Thr Ser
175

Pro Val Pro
190

Ile Ala Asn
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195

Gln Leu Phe Arg Ile Arg

Arg
225

Ala

Val

Glu

Ala

Val
305

Ala

Val

Thr

Leu

Gly

210

Lys

Pro

Leu

Arg

Asp

290

Tyr

Ser

Leu

Glu

Asp

370

Gly

Val Val Glu Arg
230

Glu Ala Arg Gln
245

Cys Tyr Ser Val
260

Met Arg Leu Val
275

Gly Gly Glu Leu

Met Gly Phe Gly
310

Leu Val Glu Val

325

Trp Lys Leu Pro
340

Leu Pro Ala Gly
355

Val Leu Ala His

Asn Gly Tyr His

200

Thr Leu Gly Met
215

Asp Asp Ala Val

Met Met Ala Arg
250

Pro Glu Leu Asp
265

Gly Thr Met Val
280

Thr Asp Trp Leu
295

Thr Ile Thr Arg

Ala Arg Arg Leu
330

Arg Glu GIn Gln
345

Leu Arg Ile Glu
360

Pro Ser Val Lys
375

Glu Gly Leu Tyr

Phe Val
220

Arg Ala

235

Ile Asp

Tyr Pro

Pro Pro

Asp Ala
300

Leu Thr

315

Asp Ala

Glu Met

Ser Trp

Val Phe

380

Phe Gly

205

Thr Lys Glu Thr

Glu Leu Gly Ile
240

His Ala Glu Gln
255

Phe Glu Leu Pro
270

Leu Pro Gln Val
285

Gln Ser Ser Val

Arg Pro Gln Val
320

Arg Gly His Gln

335

Leu Pro Pro Ala
350

Val Pro Ser Gln
365

Phe Thr His Ala

Lys Pro Leu Val
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385 390 395 400

Val Arg Pro Leu Trp Val Asp Cys Asp Asp Gln Ala Ile Arg Gly Gln
405 410 415

Asp Phe Gly Val Ser Leu Thr Val Asp His Pro Glu Thr Val Asp Thr
420 425 430

Asp Asp Val Leu Asp Lys Val Thr Arg Val Leu Glu Thr Pro Ala Phe
435 440 445

Thr Glu Arg Ala Ala Arg Met Gly Arg Leu Leu His Glu Ala Gly Gly
450 455 460

Arg Ala Ala Ala Ala Asp Leu Ile Leu Arg Leu Pro Val Leu Ala Gly
465 470 475 480

Thr Asp Ala Pro Ala Ala Arg Thr Ala
485

<210> 13

<211> 1097

<212> PRT

<213> Pseudonocardia autotrophica

<400> 13

Met Thr Ala Gly His Gly Ser Asp Pro Val Val Val Val Gly Met Ala
1 5 10 15

Cys Arg Tyr Pro Gly Gly Val Arg Asp Ala Asp Gly Leu Trp Asp Leu
20 25 30

Leu Cys Ser Asp Arg Glu Thr Ala Ser Gly Phe Pro Asp Asp Arg Gly
35 40 45

Trp Asp Leu Asp Ala Leu His Gly Asp Gly Pro Gly Arg Cys Ala Thr
50 55 60
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Arg Thr Ala Gly Phe Leu Asp Gly Ala Gly Asp Phe Asp Ala Ala Phe

65

Phe Gly Met Ser

Leu Val Leu Glu
100

Pro Ser Ser Leu
115

Gly Gln Asp Tyr
130

Gly His Ala Leu
145

Ala His Leu Leu

Ser Ser Ser Ser
180

Ala Gly Glu Cys
195

Thr Pro Ala Ala
210

Asp Gly Arg Ala
225

Ala Glu Gly Val

70 75

80

Pro Arg Glu Ala Val Ser Thr Asp Pro Gln Gln Arg

85 90

Thr Ala Trp Glu Ala Val Glu His
105

Arg Gly Thr Arg Thr Gly Val Phe
120

Ala Gly Val Val Gln Asn Ser Pro
135 140

Thr Gly Leu Ile Pro Gly Leu Thr
150 155

Gly Leu Glu Gly Pro Ala Leu Thr
165 170

Leu Val Ala Leu His Leu Ala Ile
185

Thr Ala Ala Leu Ala Gly Gly Val
200

Leu Val Gly His Ser Arg Gln Gly
215 220

Lys Val Phe Ala Asp Asp Ala Asp
230 235

Gly Val Val Leu Leu Lys Arg Leu
245 250

Ala Gly
110

Val Gly
125

Asp Asp

Ser Gly

Val Asp

Arg Ser
190

Cys Val
205

Gly Leu

Gly Thr

Ser His

- 243 -

95

Ile Asp

Ala Gly

Leu Ala

Arg Leu
160

Thr Thr
175

Leu Asp

Met Ser

Ala Pro

Ala Trp
240

Ala Arg
255
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Ala Asp Gly Asp Pro Val Leu Ala Val

Ala Asp Gly
275

Glu Arg Met
290

Glu Val Asp

305

Pro Val Glu

Pro Gly Arg

Ala Gln Ala
355

Leu Arg His
370

Thr Arg Val

385

Val Pro Trp

Phe Gly Ile

Ala Ala Asp
435

260

Ala Thr Asp

Ile Arg Asp

Ala Val Glu
310

Ala Arg Ala
325

Pro Leu Trp
340

Ala Ala Gly

Glu Leu Leu

Asp Trp Ser
390

Pro Arg Gly
405

Ser Gly Thr
420

265

Gly Leu Thr
280

Ala Leu Ala
295

Ala His Gly

Leu Leu Ala

Val Gly Ser
345

Val Ala Gly
360

Pro Ala Thr
375

Ala Gly Ala

Gly Arg Pro

Asn Ala His
425

Leu

Ala

Asp

Thr

Thr
330

Leu

Leu

Arg

Val

Arg
410

Val

Gly Pro Glu Ala Ala Asp Arg

440

Arg Gly

Pro Ser

Ala Gly
300

Gly Thr

315

Tyr Gly

Lys Ser

Ile Ala

His Ala

380

Ala Leu
395

Arg Ala

Ile Val

Gly Thr

Ser Ala Leu Thr
270

Gly Ala Ala Gln
285

Leu Thr Ala Ala

Pro Val Gly Asp
320

Gln Asp Arg Asp
335

Val Val Gly His
350

Thr Val GIn Ala
365

Val Thr Pro Ser

Arg Thr Ala Pro
400

Gly Val Ser Ser
415

Glu Glu Ala Pro
430

Ala Pro Pro Ala
445
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Val Thr Pro Trp Pro Val Ser
450 455

Gln Ile Glu Arg Leu Arg Ala
465 470

Pro Arg Asp Val Gly Trp Ser
485

Ala Ala Ala Ala Arg Asp Leu Asp

His

460

Thr Ala Gly Pro Gly Ala Pro

475

Leu Ala Thr Gly Arg Ala Ala Leu

490

495

His Arg Ala Val Leu Leu Leu Gly Glu His Gly Pro Val Glu Val

500

505

510

Arg Glu Gln Ala Ala Pro Arg Arg Ala Ala Val Leu Phe Ser Gly

515

Gly Ser Gln Arg Leu Gly Thr
530 535

Val Phe Ala Arg Ala Phe Asp
545 550

Leu Asp Arg Pro Val Arg Asp
565

Ala Ala Leu Leu Asp Glu Thr
580

520

Gly

Asp

Val

Gly

525

Arg Ala Leu Ala Ala Arg Phe

540

Val Thr Ala Ala Leu Asp Ala

955

Ala Trp Gly Thr Gly Asp Asp

570

975

Trp Thr Gln Pro Ala Leu Phe

585

590

Val Glu Val Ala Leu Phe Arg Leu Val Thr Ala Leu Gly Leu Arg

595

Ala Ala Val Gly Gly His Ser
610 615

Ala Gly Val Leu Ser Leu Asp
625 630

600

Ile

Asp

605

Ala

Asp
480

Arg

Ala

Gln

Pro

His
560

Ala

Ala

Pro

Gly Glu Ile Thr Ala Ala His Val

620

Ala Ala Arg Leu Val Ala Ala Arg

635
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Ala Thr Leu Met Gln Ala Leu Pro Ala Gly Gly Ala Met Val Ala Val

Glu Ala Ser

Leu Ala Ala
675

Asp Ala Val
690

Thr Ser Arg

705

Pro Met Leu

Glu Pro Arg

Thr Ala Ala
755

Val Arg Phe
770

Val Phe Val

785

Glu Thr Leu

Arg Asp Arg

645

Glu Asp Glu Val Ala
660

Val Asn Gly Pro Ala
680

Thr Ala Leu Ala Ala
695

Leu Ala Val Ser His
710

Glu Glu Phe Arg Gly
725

Ile Pro Leu Val Ser
740

Thr Asp Pro Gly Tyr
760

Ala Asp Gly Val Arg
775

Glu Leu Gly Pro Gly
790

Gly Pro Asp Thr Ala
805

Pro Glu Glu Thr Ser
820

Pro
665

Ser

Glu

Ala

Val

Asn

745

Trp

Ser

Gly

Ala

Phe
825

650

Leu Leu

Val Val

Leu Ala

Phe His
715

Val Ala

730

Leu Thr

Val Arg

Leu Ala

Val Leu
795

His Val
810

Ala Val

655

Gly Asp Arg Val Ala
670

Val Ala Gly Asp Asp
685

Asp Arg Gly Arg Arg
700

Ser Pro Arg Met Glu
720

Gly Leu Thr Phe Cys
735

Gly Glu Leu Gly Pro
750

His Val Arg Gly Thr
765

Ala Asp Gly Val Asp
780

Ser Ala Met Ala Arg
800

Val Pro Val Leu Arg
815

Ala Leu Gly Arg Leu
830
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His Ala

Gly Ala
850

Tyr Trp

865

Leu Phe

Ala Arg

Val Pro

Thr Asp

930

Arg Ala
945

His Pro

Gly Leu

Asp Thr

Leu Gly Val Pro Met Asp Trp
835 840

Arg Arg Val Pro Leu Pro Thr
855

Pro Ala Pro Pro Thr Pro Gly
870

Pro Ala Ser Gly Ala Arg Thr
885

Val Val Thr Asn Pro Ala Ser
900 905

Thr Gly Thr Ala Ala Gly Asp
915 920

Pro Gly Ala Arg Tyr Ala Val
935

Leu Leu Asp Leu Val Arg Thr
950

Asp Pro Ala Glu Ile Gly Val
965

Asp Ser Leu Ala Gly Val Glu
980 985

Gly Leu Arg Leu Pro Ala Thr Leu Val Phe Gly Phe Pro Thr

995 1000

His Ala

Tyr Ala

Asn Pro
875

Ala Thr

890

Ala Thr

Pro Gly

Met Pro

His Thr
955

Arg Ser
970

Leu Cys

Phe His Ala Gly Thr
845

Phe Arg Gly Val Arg
860

Gly Gly Ser Pro Gly
880

Glu Pro Gly Pro Asp
895

Ala Arg Pro Asp Pro
910

Glu Asp Arg Ala Gly
925

Pro Ala Val Arg Glu
940

Ala Ala Val Leu Gly
960

Val Phe Lys Glu Leu
975

Asp Arg Leu Ala Arg
990

1005

Pro Glu Leu Ala Ala Arg Glu Val Ser Ala Leu Leu Gly Pro Gly

1010

1015

1020
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Pro Gln Glu Pro Cys Gly Pro Glu Leu Ala Gly Leu Glu Ala Ala
1025 1030 1035

Leu Asp Gly Leu Ser Gly Asp Gly Pro Asp Arg Arg Ala Val Ala
1040 1045 1050

Asp Arg Leu Glu Val Leu Ala Ala Gly Leu Arg Arg Pro Ala Ala
1055 1060 1065

Gln Pro Gly Gly Pro Pro Asp Glu Asp Leu Asp Ser Val Ser Val
1070 1075 1080

Asp Arg Leu Leu Asp Ile Ile Asp Glu Glu Phe Asp Thr Ala
1085 1090 1095

<210> 14

<211> 3175

<212> PRT

<213> Pseudonocardia autotrophica

<400> 14

Met Gln Glu Ser Gln Asp Gln Gln Asn Arg Ile Val Asp Ser Leu Arg
1 5 10 15

Arg Val Thr Thr Asp Leu Arg Arg Ala Arg Arg Arg Ile Asp Glu Leu
20 25 30

Glu Ser Val Gly Asn Glu Pro Val Ala Ile Val Gly Met Gly Cys Arg
35 40 45

Leu Pro Gly Gly Val Asp Ser Pro Glu Ser Leu Trp Asp Leu Val Ser
50 55 60

Ala Gly Gly Asp Gly Ile Ala Glu Phe Pro Ala Asp Arg Gly Trp Asp
65 70 75 80
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Leu Asp Ala

Gly Gly Phe

Ile Ser Pro
115

Leu Glu Val
130

Ser Leu Arg
145

Gly Ser Pro

Thr Gly Thr

Gly Leu Glu
195

Leu Val Ala
210

Ser Leu Ala
225

Phe Val Glu

Leu Arg Ser
85

Leu Asp Asp
100

Arg Glu Ala

Ser Trp Glu

Gly Ser Arg
150

Ser Ala Asp

165

Ala Ala Ser
180

Gly Pro Ala

Leu His Leu

90

105

120

Ala Gly Val Phe

Ala Gly Thr Glu

170

Val Leu Ser Gly

185

Val Thr Val Asp

200

Ala Ala His Ser

Val Val Gly Gly Val Thr Ile

230

Thr Gly Asp Gly Gly Ser Ala

Ala Ala Gly Phe Asp Ala Ala

Ala Ala Met Asp Pro Gln Gln

125

Ala Leu Glu Arg Ala Gly Ile

140

Val Gly Ser

155

Leu Gly Gly

Arg Leu Ser

Thr Ala Cys
205

Leu Arg Ser
220

Leu Ala Asp
235

Phe Ser Ala Gln Gly Gly Leu Ser Val Asp

245

250

Lys Ala Phe Ser Asp Asp Ala Asp Gly Thr Gly Trp Ala

260

265

Thr Ala Arg
95

Phe Phe Gly
110

Arg Leu Leu

Asp Pro Thr

Tyr His Trp
160

His Ala Leu
175

Tyr Thr Leu
190

Ser Ser Ser

Gly Glu Ser

Pro Ser Val
240

Gly Arg Cys
255

Glu Gly Val
270
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Gly Val

Arg Val
290

Ser Asn

305

Thr Gln

Val Glu

Gln Ala

Leu Tyr

370

Ala Gly
385

Val Leu

Trp Ser

Glu Thr

Gly Thr
450

Leu Val Ala Glu Arg Leu Ser Asp Ala Arg Ala Asn Gly His

275

Leu Ala Val

Gly Leu Thr

Ala Leu Glu
325

Ala His Gly
340

Leu Leu Ala
355

Leu Gly Ser

Val Ala Gly

Pro Pro Thr
405

Ala Gly Thr
420

Gly Arg Pro
435

Asn Ala His

Leu

Ala
310

Arg

Thr

Thr

Leu

Val
390

Leu

Val

Arg

Ala

Arg
295

Pro

Ala

Gly

Tyr

Lys

375

Ile

His

Arg

Arg

Val
455

280

Gly Ser Ala Val Asn
300

His Gly Pro Ser Gln
315

Ala Leu Thr Ala Ala
330

Thr Arg Leu Gly Asp
345

Gly Arg Gly Arg Asp
360

Ser Asn Ile Gly His
380

Lys Met Val Gln Ala
395

Ala Gly Thr Pro Ser
410

Leu Leu Thr Glu Arg
425

Ala Ala Val Ser Ser
440

Leu Glu Gln Ala Pro
460

285

Gln

Glu

Asp

Pro

Thr
365

Thr

Leu

Ser

Thr

Phe

445

Ala

Asp Gly Ala

Arg Val Ile
320

Val Asp Ala

335

Ile Glu Ala
350

Asp Arg Pro

Gln Ala Ala

Arg His Arg
400

His Val Asp

415

Ala Trp Pro
430

Gly Ile Ser

Ala Gln Glu

- 250 -

ZIHSd 10-2010-0089370



Glu Pro Ala Pro Gly Gly Gly Pro Thr Gly Val Leu
465 470 475

Ser Gly His Thr Val GIn Ala Arg Arg Asp Arg Ala
485 490

Ala Arg Leu Arg Glu Asp Gly Thr Ala Asp Pro His
500 505

Ala Leu Leu Thr Thr Arg Ala Arg His Glu His Arg
515 520

Gly Thr Ala Arg Asp Glu Leu Leu Asp Gly Val Gly
530 535 540

Gly Thr Pro Ala Pro His Val Ala His Gly Val Ala
545 550 555

Arg Thr Val Phe Val Phe Pro Gly Gln Gly Ala Gln
565 570

Gly Ala Arg Leu Leu Glu Glu Ser Pro Val Phe Ala
580 585

Glu Cys Ala Ala Ala Leu Asp Pro Ile Thr Gly Trp
595 600

Val Leu Arg Arg Ala Glu Gly Ala Pro Asp Ala Asp
610 615 620

Val Gln Pro Ala Ser Phe Ala Val Met Val Ala Leu
625 630 635

Arg Ala His Gly Val Glu Pro Asp Ala Val Val Gly
645 650

Ala Trp

Ala Thr

Asp Val
510

Ala Val
525

Ala Leu

Asp Val

Trp Ile

Ala Arg
590

Ser Leu
605

Arg Val

Ala Ala

His Ser
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Val Leu
480

Leu His

495

Gly His

Val Val

Ala Ala

Glu Gly
560

Gly Met
575

Met Ala

His Asp

Asp Val

Leu Trp
640

Gln Gly
655
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Glu Ile Ala Ala Ala Val Val

Ala Gly Val
675

Gly Arg Gly
690

Gly Arg Leu

705

Gly Pro Arg

Leu Gly Ala

Val Asp Tyr
755

Ile Leu Glu
770

Leu Tyr Ser

785

Ala Ala Tyr

Ala Val Ala

Ala Ala His
835

660

Val

Gly

Glu

Ser

Val
740

Ala

Thr

Thr

Trp

Ala
820

Pro

Ala Leu Arg

Met Met Ser
695

Glu Tyr Ala

710

Val Val Val

725

Leu Asp Gly

Ser His Ser

Leu Ala Gly
775

Leu Thr Gly

790

Tyr Glu Asn

805

Leu Thr Ala

Val Leu Ser

Ser Gly Ala
665

Ser Arg Ala
680

Val Ala Leu

Gly Arg Val

Ser Gly Glu
730

Glu Gly Ile
745

His Gln Val
760

Leu Ser Pro

Gly Leu Leu

Leu Arg Asn
810

Thr Gly His
825

Pro Ala Val
840

Leu Ser Leu

Ile Gly Arg
685

Pro Val Asp
700

Ser Val Ala

715

Pro Gln Ala

Arg Val Arg

Glu Glu Leu
765

Gln Pro Ser
780

Asp Thr Ser

795

Arg Val Arg

Arg Val Phe

Gln Asp Ala
845

Pro Asp Gly
670

Ser Leu Ala

Glu Val Ser

Ala Val Asn
720

Leu Asp Glu
735

Arg Val Ala
750

Arg Ala Glu

Ala Val Pro

Thr Met Asp
800

Phe Ala Asp
815

Val Glu Ser
830

Leu Asp Asp
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Ala Gly Ile Thr Gly Val Ala Gly Gly Thr Leu Arg Arg Asp Gln Gly
850 855 860

Gly Tyr Asp Arg Phe Leu Leu Ser Ala Ala Gln Leu His Val Arg Gly
865 870 875 880

Leu Asp Val Asp Trp Ser Val Leu Phe Asp Asp Ala Ala Ala Ala Arg
885 890 895

Val Asp Leu Pro Thr Tyr Pro Phe Gln His Glu Arg Tyr Trp Ser Thr
900 905 910

Arg Thr Ala Thr Ala Ala Ala Pro Asp Thr Gly Ala Leu Asp Thr Glu
915 920 925

Phe Trp Asp Ala Val Glu GIn Ala Asp Leu Pro Ala Leu Thr Ala Ala
930 935 940

Leu Gly Thr Asp Glu Asp Ala Val Thr Ala Ile Leu Pro Gly Leu Ser
945 950 955 960

Ala Trp Arg Arg Ser Arg Ala Asp Arg Ala Asp Leu Asp Thr Trp Arg
965 970 975

Tyr Arg Val Glu Trp Ala Ala Thr Pro Gln Pro Pro Arg Thr Gly Pro
980 985 990

Thr Gly Thr Trp Leu Val Val Thr Ala Ala Gly Thr Asp Pro Ala Asp
995 1000 1005

Val Val Gly Val Leu Glu Arg His Gly Ala Val Ala Leu Pro Leu
1010 1015 1020

Val Leu Asp Glu Ser Thr Asp Arg Asp Asp Thr Asp Arg Glu Val
1025 1030 1035
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Leu Arg Ala Arg Ile Ala Asp Ala Thr Ala Asp

1040

Gly Val Val Ser Leu

1055

His Pro Gly Leu Thr
1070

Gln Ala Leu Gly Asp
1085

Thr Arg Gly Ala Ala
1100

Pro Leu Gln Ser Gln
1115

Glu Gln Pro His Arg
1130

Leu Asp Ala Arg Thr
1145

Arg Leu Gly Asp Glu
1160

Leu Ala Arg Arg Ile
1175

Ala Arg Arg Trp Ser
1190

Leu

Arg

Ala

Thr

Val

Arg

Gly

Asp

Val

Pro

1045

Ala Ala Ala Glu Asp
1060

Gly Leu Ala Leu Ser
1075

Gly Ile Asp Val Ala
1090

Ala Ala Pro Gly Asp
1105

Ala Ala Leu Gly Trp
1120

Gly Gly Thr Ala Asp
1135

Asp Arg Leu Ala Ala
1150

GIn Leu Ala Val Arg
1165

Arg Ala Asp Arg Gly
1180

Arg Gly Thr Thr Leu
1195

Gly
1050

Asp
1065

Val
1080

Leu
1095

Thr
1110

Thr
1125

Leu
1140

Val
1155

Pro
1170

Gly
1185

Val
1200

Asp Ile Ala

Asp Pro Arg

Ala Leu Val

Trp His Leu

Val Thr Arg

Ala Ala Val

Pro Glu Val

Leu Ala Gly

Ala Gly Val

Arg Ala Pro

Thr Gly Gly

Ser Gly Thr Leu Ala Pro Asp Leu Ala Arg Arg Leu Ala Ala Asp
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Gly

Pro

Glu

Ala

Thr

Asp

Thr

Asp

Val

Ala

Trp

1205

Ala Glu His
1220

Gly Ala Ala
1235

Ala Glu Ala
1250

Ala Leu Val
1265

Val Leu His
1280

1210

1215

Val Val Leu Leu Ser Arg Arg Gly Pro Glu Ala

1225

Ala Leu Val
1240

Val Ala Cys
1255

1230

1245

1260

Ala Arg Leu Ala Ala Gln Gly Arg Thr Val

1270

1275

Ala Glu Leu Ala Glu Ala Gly Thr

Asp Ile Thr Asp Arg Asp Ala Val

Gly

Thr Ala Ala Val Ile Gly Leu Ala Ala Ile Ala

1285

1290

Thr Thr Leu Asp Glu Phe Ala Glu Val Val His Ala Lys

1295

1300

1305

Val

Gly Ala Arg Ile Leu Asp Glu Leu Leu Asp Asp Pro Ala Thr

1310

Leu Val Leu
1325

His Ala Ala
1340

1315

Tyr Ser Ser
1330

1320

Thr Ala Gly Met Trp Gly Ser

1335

Gly

Tyr Ala Ala Gly Asn Ala Phe Leu Ser Ala Leu

1345

1350

Glu Gln Arg Arg Ala Arg Gly Leu Arg Ala Thr Ser Val

1355

1360

1365

Gly Lys Trp Pro Asp Ala Asp Pro Glu Arg Thr Glu Ala

1370

1375

1380
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Pro His Arg Ile Arg Arg
1385

Arg Ala Leu Thr Gly Leu
1400

Val Val Gly Leu Met Asp
1415

Phe Thr Ala Gly Arg Val
1430

Val Arg Ala Arg Leu Thr
1445

Arg Gly Ala Leu Ala Gly
1460

Arg Thr Arg Leu Leu Val
1475

Val Leu Gly His Ala Ser
1490

Phe Arg Asp Ala Gly Phe
1505

Asn Arg Leu Ala Ala Ala
1520

Val Phe Asp His Pro Ser
1535

Glu Leu Ala Leu Gly Ala
1550

Ser Gly Leu Glu Tyr Leu Asp Pro Gln

1390

Arg Cys Val Leu
1405

Val Asp Trp Asp
1420

Ser His Leu Phe
1435

His Ala Ala Ala
1450

Arg Leu Ala Pro
1465

Thr Leu Val Arg
1480

Ala Asp Ala Phe
1495

Asp Ser Val Thr
1510

Thr Gly Leu Thr
1525

Pro Ala Val Leu
1540

Ala Asp Gly Leu
1555

1395

Asp Asp
1410

Val Tyr
1425

Asp Arg
1440

Pro Ala
1455

Leu Ser
1470

Thr Glu
1485

Gly Glu
1500

Ala Val
1515

Leu Pro
1530

Ala Gly
1545

Pro Gln
1560

Asp Glu Thr

His Asp Val

Val Pro Glu

Ala Gly Pro

Ala Ala Glu

Ala Ala Ala

Arg Arg Ala

Asp Leu Arg

Ser Thr Leu

Arg Leu Glu

Pro Ala Ala
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Ala Pro Ala Gly Asp Asp Asp Pro Ile Ala Val Ile Gly Met Ser

1565

Cys Arg
1580

Leu Ala
1595

Arg Gly
1610

His Gly
1625

Ala Asp
1640

Val Ala
1655

Glu Ala
1670

Thr Ser
1685

Thr Thr
1700

Thr Gly
1715

Leu Gly

Tyr

Leu

Trp

Arg

Phe

Met

Phe

Thr

Val

Thr

Pro Gly Gly

Asp Gly Val

Asp Ala Ala

Thr Tyr Ser

Asp Ala Gly

Asp Pro Gln

Glu Arg Ala

Gly Thr Phe

Ala His Ala

Ala Ala Ser

1570

Ala Asp Thr
1585

Asp Ala Ile
1600

Ala Leu His
1615

Val Gln Gly
1630

Phe Phe Gly
1645

Gln Arg Ile
1660

Gly
1675

Ile Asp

Val Gly Ala
1690

Ala Gly Asp
1705

Val Leu Ser
1720

Leu Glu Gly Pro Ala Val Thr

Pro Glu

Thr Gly

Asp Pro

Gly Phe

Ile Ser

Leu Leu

Pro Thr

Thr Tyr

Thr Glu

Gly Arg

Leu Asp

1575

Ala
1590

Phe
1605

Asp
1620

Leu
1635

Pro
1650

Glu
1665

Ser
1680

Gln
1695

Thr
1710

Val
1725

Thr

Leu Leu Gln

Pro Thr Gly

Pro Asp Arg

His Asp Val

Arg Glu Ala

Thr Ser Trp

Leu Arg Gly

Asp Tyr Ala

His Met Val

Ala Tyr Leu

Ala Cys Ser
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Ser

Gly

Thr

Ala

Thr

Asp

Ser

Asn

Ala

Thr

Ala

1730

Ser Leu Val Ala
1745

Glu Ser Ser Leu
1760

Pro Gln Ala Phe
1775

Asp Gly Arg Cys
1790

Leu Ala Glu Gly
1805

Ala Arg Arg Lys
1820

Ala
1835

Ile Asn Ser

Gly Pro Ser Gln
1850

Gly Leu Thr Ala
1865

Gly Thr Arg Leu
1880

Thr Tyr Gly Arg
1895

Met

Ala

Val

Lys

Val

Gly

Asp

Gln

Ala

Gly

Asp

1735

His
1750

Leu
1765

Gly
1780

Pro
1795

Gly
1810

His
1825

Gly
1840

Arg
1855

Asp
1870

Asp
1885

Arg
1900

Leu

Ala

Phe

Phe

Val

Pro

Ala

Val

Val

Pro

Asp

1740

Ala Cys Arg Ser
1755

Gly Gly Ala Ala
1770

Ser Arg Gln Arg
1785

Ser Glu Ala Ala
1800

Val Leu Leu Glu
1815

Val Leu Gly Val
1830

Ser Asn Gly Met
1845

Ile Arg Arg Ala
1860

Asp Val Val Glu
1875

Ile Glu Ala Gln
1890

Glu Pro Leu Arg
1905

Leu Arg Ser

Val Met Ala

Ala Leu Ala

Asp Gly Met

Arg Leu Ser

Ile Arg Gly

Thr Ala Pro

Leu Ala Glu

Ala His Gly

Ala Leu Leu

Leu Gly Ser
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Val

Gly

Gly

Thr

Thr

Gly

Ala

Ser

Arg

His

Val

Leu

Lys Ser Ala Ile Gly His

1910

1915

Thr Gln Ala Ala Ala Gly Val Ala

1920

Val Ile Thr Met Leu Ala Ala Met Arg Ala Gly Glu Leu Pro

1925

Ile Gln His Leu Asp Ala Pro Ser Ser His Val

1940

1930

1945

1935

Asp Trp Ser
1950

Gly Ala Val Glu Leu Leu Thr Gly Arg Thr Ala Trp Pro Glu

1955

1960

1965

Asp Arg Pro Arg Arg Ala Gly Val Ser Ser Phe Gly Ile Ser

1970

Thr Asn Ala His Val
1985

Thr Pro Pro Ala Gly
2000

Ala Arg Ser Ala Asp
2015

Asp Ala Val Ala Arg
2030

Ala Leu Ala Thr Thr
2045

Val Gly Glu Thr Ser
2060

Ala Asp Gly Thr Ser
2075

1975

Val Leu Glu Gln
1990

Ala Pro Gly Pro
2005

Ala Leu Arg Ala
2020

Asp Pro Gln Asp
2035

Arg Ala Ala Phe
2050

Asp Glu Leu Ser
2065

Val Ala Gly Leu
2080

Ala

Val

Gln

Pro

Asp

Arg

Val

1980

Pro Pro Ala Glu
1995

Pro Trp Val Val
2010

Ala Gly Arg Leu
2025

Ala Arg Thr Gly
2040

His Arg Ala Val
2055

Gly Leu Ala Ala
2070

Thr Gly Thr Ala
2085
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Ala Glu Asp Pro Ala Gly Pro Val Phe Val Phe Pro Gly Gln Gly

2090

Ala Gln
2105

Ala Phe
2120

His Val
2135

Pro Ala
2150

Ala Met
2165

Glu Pro
2180

Ala His
2195

Val Ala
2210

Gly Met
2225

Ile Val
2240

Pro Ser

Trp Trp Gly Met

Arg Ala Ala Val

Asp Trp Ser Leu

Leu Leu Glu Arg

Met Val Gly Leu

Ala Ala Val Val

Val Ala Gly Ala

Leu Arg Ser Arg

Val Ser Val Ala

Pro Trp Gly Gly

Ser Val Val Val

2095

Gly Arg Asp Leu Leu
2110

Asp Asp Cys Ala Ala
2125

His Glu Val Leu Thr
2140

Val Asp Val Val Gln
2155

Ala Ala Val Trp Arg
2170

Gly His Ser Gln Gly
2185

Leu Asp Leu Asp Asp
2200

Ala Leu Pro Arg Leu
2215

Ala Pro Val Gly Arg
2230

Ala Leu Ser Val Ala
2245

Ser Gly Asp Ala Asp

2100

Thr Thr Ser Glu
2115

Ala Leu Ala Pro
2130

Gly Asp Gly Asp
2145

Pro Ala Leu Phe
2160

Ala His Gly Val
2175

Glu Ile Ala Ala
2190

Ala Ala Arg Val
2205

Ser Gly His Gly
2220

Val Thr Glu Leu
2235

Ala Val Asn Gly
2250

Ala Leu Asp Ala
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Leu

Ser

Asp

Thr

Ala

Arg

Ala

Ala

Thr

Gly

Gly

2255

Leu
2270

Val
2285

Glu
2300

Val
2315

Glu
2330

Thr
2345

Gly
2360

Gly
2375

Ala
2390

Pro
2405

Ala
2420

Pro Ala Cys Glu

Asp Tyr Ala Ser

Leu Ala Glu Val

Pro Phe Tyr Ser

Asp Gly Gly Leu

Thr Val Arg Met

His Arg Ile Phe

Pro Val GIn Glu

Ala Ala Val Val

Ala Arg Val Leu

Thr Val Asp Trp

2260

2265

Ser Ala Gly Val Arg Ala Arg Arg Val

2275

2280

His Gly Pro His Val Glu Ala Val Arg

2290

2295

Leu Ala Gly Ile Thr Pro Arg Thr Pro

2305

Thr Val Thr Gly
2320

Asp Gly Thr Tyr
2335

GIn Asp Ala Thr
2350

Val Glu Val Ser
2365

Thr Gln Glu Ala
2380

Leu Gly Thr Leu
2395

2310

Gly Arg Leu Asp Thr

2325

Trp Tyr Thr Asn Leu

2340

Glu Ala Leu Leu Ala

2355

Pro His Pro Val Leu

2370

Ala Asp Pro Asp Gly

2385

Arg Arg Asp Glu Gly

2400

Thr Ser Leu Ala Glu Ala Tyr Val His

2410

2415

Thr Thr Thr Leu Pro Asp Thr Gly Gly

2425

2430
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Thr

Trp

Ala

Asp

Ala

Asn

Ala

Ala

Pro

Trp

Ala

His

Asp Val Glu Leu Pro
2435

Pro Glu Pro Lys Ala
2450

Phe Trp Ala Leu Val
2465

Ala Leu Gly Val Pro
2480

Leu Ser Ala Trp Arg
2495

Asp Leu Arg Tyr Arg
2510

Ala Gly Pro Pro Ala
2525

Gly Thr Gly Thr Asp
2540

Gly Ala Val Pro Val
2555

Ala Ala Glu Leu Ala
2570

Val Val Ala Leu Pro
2585

Pro Gly Val Pro Gly
2600

Thr Tyr Ala Phe Arg
2440

Asp Pro Ser Gly Ala
2455

Asp Gly Gln Asp Pro
2470

Gly Gly Ala Leu Asp
2485

Ala Gly Ser Arg Ala
2500

Val Asp Trp Ala Pro
2515

Gly Arg Val Leu Val
2530

Asp Asp Gly Leu Leu
2545

Thr Asp Pro Gly Thr
2560

Arg His Ala Ala Asp
2575

Asp Pro Thr Gly Arg
2590

Ala Leu Ala Arg Thr
2605

Arg Arg Ser Tyr
2445

Ala Asp Asp Ala
2460

Ala Ala Phe Ala
2475

Thr Val Leu Pro
2490

Arg Thr Arg Ala
2505

Val Pro Glu Pro
2520

Ile Gly His Asp
2535

Ala Ala Phe Gly
2550

Gly Arg Ala Ala
2565

Gly Pro Val Thr
2580

Pro His Pro Gly
2595

Leu Thr Leu Val
2610
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Gln

Thr

Pro

Glu

Pro

Ala

Ala

His

Gly

Ala

Gly

Val

Ala Leu Gly Asp
2615

Arg Gly Ala Val
2630

Glu Gln Gly Thr
2645

His Pro Asp Arg
2660

Asp Pro Arg Thr
2675

Gly Thr Glu Asp
2690

Arg Arg Leu Val
2705

Gly Gly Cys Asp
2720

Gly TIle Gly Gly
2735

Glu His Leu Leu
2750

Ala Ala Ala Leu
2765

Ala Asp Val Thr Ala Pro Leu Trp Cys Leu

2620

Gly Thr
2635

2625

Ala Pro Gly Asp Ala Val Thr Asp

2640

Leu Trp Gly Leu Gly Arg Val Val Ala Leu

2650

2655

Trp Gly Gly Leu Ile Asp Leu Pro Gly Thr

2665

2670

Ala Ala Arg Val Ala Gly Leu Val Thr Gly

2680

2685

Gln Leu Ala Val Arg Pro His Gly Val Leu

2695

2700

His Ala Ala Pro Ala Ala Pro Arg Pro Gly

2710

2715

Arg Gly Thr Val Leu Val Thr Gly Gly Thr

2725

Arg Thr
2740

Leu Thr
2755

Arg Thr
2770

2730

Ala Val Trp Ala Ala Gly Arg Gly

2745

Ser Arg Arg Gly Glu Asp Ala Pro

2760

Glu Leu Glu Ser Leu Gly Ala Arg

2775

Thr Ile Ala Ala Cys Asp Ala Ala Asp Arg Asp Ala Leu Ala
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Thr

Val

Leu

Ala

Ala

Gly

Ala

Trp

His

Asp

Gly

2780

Leu
2795

His
2810

Thr
2825

Ala
2840

Phe
2855

Gln
2870

Ala
2885

Gly
2900

Glu
2915

Ala
2930

Val
2945

Leu Asp Glu

Ser Ala Gly

Val Asp Arg

Arg Asn Leu

Val Leu Tyr

Pro Gly Tyr

His Arg Arg

Thr Phe Gly

Arg Leu His

Leu Ala Ala

Ala Val Thr

Leu

Val

Leu

His

Ser

Ala

Gly

Glu

Arg

Leu

Arg

2785

Pro Ala Asp
2800

Ala Asp Gly
2815

Asp Ala Leu
2830

Glu Leu Thr
2845

Ser Gly Ala
2860

Ala Ala Asn
2875

Leu Gly Leu
2890

Val Gly Met
2905

Gln Gly Val
2920

Glu Leu Ala
2935

Met Asp Trp
2950

Leu Pro

Asp Ala

Leu Arg

Arg Gly

Ala Val

Ala Tyr

Pro Ala

Ala Thr

Pro Ala

Leu Gly

Glu Val

2790

Leu Thr Ala Val
2805

Pro Val Ala Asp
2820

Ala Lys Leu Thr
2835

Thr Glu Leu Asp
2850

Trp Gly Ser Gly
2865

Leu Asp Ala Leu
2880

Thr Ser Val Ala
2895

Asp Pro Gln Val
2910

Met Asp Pro Ala
2925

Glu Gly Asp Thr
2940

Phe Ala Pro Ser
2955
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Phe

Ala

Pro

Ala

Arg

Ile

Thr

Pro

Leu

Glu

Glu

Leu

Thr Ala Leu
2960

Val Ala Ala
2975

Gly Ala Asp
2990

Leu Pro Thr
3005

Gly Glu Ala
3020

Pro Ala Gly
3035

Ala Val Glu
3050

Leu Pro Ala
3065

Ala Arg His
3080

Gln Gly Thr
3095

Val Leu Ala
3110

Leu Asp Met
3125

Arg Pro

Leu Ala

Ala Ala

Ala Glu

Ala Ala

Arg Ala

Leu Arg

Ala Leu

Leu Gly

Thr Arg

Ser Val

Val Leu

Ser
2965

Asp
2980

Val
2995

Arg
3010

Thr
3025

Phe
3040

Asn
3055

Val
3070

Thr
3085

Thr
3100

Pro
3115

Gly
3130

Pro Leu Leu Gly Thr
2970

Gly Pro Ala Pro Val
2985

Pro Pro Leu Arg Gly
3000

Ala Arg Ala Leu Val
3015

Leu Gly His Asp Gly
3030

Arg Asp Val Gly Phe
3045

Arg Leu Arg Gly Gly
3060

Phe Asp His Pro Thr
3075

Leu Leu Phe Gly Asp
3090

Asp Asp Pro Asp Ala
3105

Ile Gly Arg Leu Arg
3120

Leu Ala Asp Ala Glu
3135

Val Pro Glu

Pro Gly Asp

Arg Leu Glu

Glu Ala Val

Ala Asp Ala

Asp Ser Val

Leu Gly Leu

Pro Thr Asp

Thr Pro Gly

His Ile Arg

Arg Ala Gly

Pro Gly Ala
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Ala Asp Asp Pro Asp Pro Asp Ala Gly Arg Thr Asp Asp Gly Gly
3140 3145 3150

Ala Glu Ser Leu Asp Asp Met Asp Ala Glu Ala Leu Leu Arg Leu
3155 3160 3165

Val Thr Glu Asn Ser Ala Asn
3170 3175

<210> 15

<211> 10876

<212> PRT

<213> Pseudonocardia autotrophica

<400> 15

Met Ser Thr Ser Asp Gln Lys Tyr Val Glu Ala Leu Arg Ser Ser Leu
1 5 10 15

Lys Glu Val Glu Arg Leu Arg Arg Gln Asn Glu Gln Leu Val Ala Ala
20 25 30

Ala Ser Glu Pro Val Ala Val Val Gly Ile Gly Cys Arg Phe Pro Gly
35 40 45

Gly Val Ala Ser Pro Glu Asp Leu Trp Asp Val Val Ala His Gly Arg
50 55 60

Asp Val Leu Gly Pro Phe Pro Thr Asp Arg Gly Trp Asp Leu Asp Ala
65 70 75 80

Leu Ala Gly Asp Gly Glu Gly Gly Ser Leu Ala Gln Val Gly Gly Phe
85 90 95

Val Asp Asp Val Ala Gly Phe Asp Pro Gly Phe Phe Gly Ile Ser Pro
100 105 110
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Arg Glu Ala Val Ala Met Asp Pro Gln Gln Arg Ile Leu Leu Glu
115 120 125

Thr Trp Glu Ala Leu Glu Arg Ala Gly Ile Asp Pro Thr Ser Leu
130 135 140

Gly Thr Asp Thr Gly Val Phe Val Gly Thr Thr Gly Gln Asp Tyr
145 150 155

Glu Val Ile Arg Ala Ser Asp Glu Asp Val Ala Val Tyr Ser Thr
165 170 175

Gly His Ala Ala Ser Val Ile Ser Gly Arg Leu Ser Tyr Thr Leu
180 185 190

Ala Glu Gly Pro Ala Val Thr Val Asp Thr Gly Cys Ser Ser Ser
195 200 205

Val Ala Met His Gln Ala Val Gln Ala Leu Arg Ala Gly Glu Cys
210 215 220

Thr Ala Leu Ala Gly Gly Ala Ser Val Met Ala Thr Pro Gly Pro
225 230 235

Val Ala Phe Thr Ala Gln Ser Gly Leu Ala Ala Asp Gly Arg Cys
245 250 255

Pro Phe Ala Asp Gly Ala Asp Gly Thr Gly Trp Ala Glu Gly Ala
260 265 270

Met Leu Val Leu Met Arg Leu Ser Asp Ala Arg Arg Gln Gly Arg
275 280 285

Val Leu Ala Val Leu Arg Gly Ser Ala Ile Asn Gln Asp Gly Ala
290 295 300
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Arg

Gly
160

Thr

Gly

Leu

Ser

Phe
240

Lys

Gly

Glu
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Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gln Gln Arg Val

305

Ala Ala

Glu Ala

Ala Leu

Gly Ser
370

Ala Gly

385

Arg Ser

Gly Ala

Arg Pro

Ala His
450

Ala Ala
465

Arg Thr

Leu Glu Ser
325

His Gly Thr
340

Leu Ala Thr
355

Val Lys Ser

Val Ile Lys

310

315

Ala Arg Leu Gly Ser Gly Asp

Gly Thr Thr

Leu
345

Tyr Gly Ala Asp

360

Asn Met
375

Met Ile Met
390

Gly His

Ala

Leu His Ala Glu Arg Pro Ser

405

Val Ala Leu

420

Arg Arg Ala
435

Val

Glu Val Ser

Ala Thr Ala
485

Leu Asp Ala Ala

Gly Val Ser

440

455

425

Ser

Ile Leu Glu Gln Ala Pro

Ala Pro Ala Val

470

Leu Asp Thr

Leu

330

Gly Asp Pro

Arg Ala Thr

Thr Gln Ala
380

Leu Arg His

395

Ala Asp Val

410

Val Asp Trp

Phe Gly Ile

Val Asp

Ile Glu
350

Pro Leu
365

Ala Ser

Gly Val

Asp Trp

Pro Glu
430

Ser Gly
445

Ile

Ala
335

Ala

Leu

Gly

Leu

Thr

415

Thr

Thr

His Thr Asp Ala Gln Ala

460

Val Pro Trp Pro Leu Ser

475

Arg
320

Val

Gln

Leu

Val

Pro
400

Ala

Gly

Asn

Pro

Ala
480

Arg Ala Arg Leu Thr Gly Ser

490
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Val Thr

Arg Ala

Val Thr
530

Leu Phe

545

His Ala

Leu Leu

Leu Trp

Pro Ala

610

Leu Gly
625

Ala Ala

Leu Val

Ala Met

Gly Leu Ser Pro Leu
500

Thr Phe Glu His Arg
515

Glu Ile Ala Arg Gly
535

Ser Gly Gln Gly Ser
550

Arg Phe Pro Val Phe
565

Asp Ala Ala Leu Pro
580

Gly Thr Asp Ala Glu
595

Leu Phe Ala Ile Glu
615

Val Val Pro Asp Leu
630

Ala His Val Ala Gly
645

Ala Ala Arg Ala Arg
660

Asp

Ala
520

Val

Gln

Ala

Asp

Ala

600

Val

Val

Val

Leu

Val Gly Ala Ser Leu Ala Thr Gly
505 510

Val Leu Leu Gly Ser Gly Asp Glu
525

Ala Gly Glu Gly Leu Thr Ala Leu
540

Arg Leu Gly Ala Gly Arg Glu Leu
555 560

Glu Ala Phe Asp Glu Thr Ala Ala
570 575

Asn Asp Ala Thr Leu Arg Glu Val
585 590

Leu Asp Asp Thr Gly Arg Ala Gln
605

Ala Leu Tyr Arg Leu Val Thr Ser
620

Gly Gly His Ser Ile Gly Glu Ile
635 640

Leu Ser Leu Asp Asp Ala Ala Thr
650 655

Met Ala Ala Leu Pro Arg Gly Gly
665 670

Leu Ala Val Gly Ala Thr Glu Asp Glu Val Ala Pro Leu Leu

675

680

685
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Thr Ala Gly Val Ser Leu Ala Ala Val Asn Gly Pro Ser Ser

690

Val Ala Gly Asp Thr Asp
705 710

Ala Arg Gly Trp Arg Ser
725

Ser Pro Leu Met Glu Pro
740

Gly Leu Thr Tyr His Glu
755

Gly Ser Val Ala Glu Val
770

Arg His Val Arg Gly Thr
785 790

Ala Ala Arg Gly Val Thr
805

Leu Cys Gly Met Ala Gln
820

Pro Leu Leu Arg Arg Asp
835

Leu Ala Thr Ala His Val
850

Phe Asp Gly Thr Gly Ala
865 870

695

Gly Ile Ala Ala

Thr Arg Leu Arg
730

Met Leu Ala Glu
745

Pro Arg Ile Pro
760

Ala Asp Ile Cys
775

Val Arg Phe Ala

Thr Leu Val Glu
810

Glu Ser Leu Pro
825

Arg Pro Glu Glu
840

Arg Gly Thr Thr
855

Ser Arg Val Asp

700

Val Glu Glu His
715

Val Ser His Ala

Phe Arg Ala Val
750

Val Val Ser Asn
765

Ser Ala Asp Tyr
780

Asp Gly Val Thr

795

Leu Gly Pro Asp

Glu Gly Ala Val
830

Leu Ser Leu Val
845

Val Asp Trp Ala
860

Leu Pro Thr Tyr
875
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Val

Ala

Phe

735

Ala

Leu

Trp

Ala

Gly

815

Ala

Thr

Arg

Pro

Val

Arg
720

His

Ala

Thr

Val

Leu
800

Val

Val

Gly

Leu

Phe
880
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Glu

Thr

Val

Val

Leu
945

Glu

Val

Ala

Asp

Gly

Pro

Arg

His Thr Arg Tyr Trp Pro Ala Pro Val Arg Gly Ala Ala Asp Val
385 890 895

Ala Ala Gly Leu Thr Thr Ala Asp His Pro Leu Leu Gly Ala Ala
900 905 910

Glu Leu Ala Gly Asp Asp Gly Val Leu Phe Thr Ser Arg Leu Ser
915 920 925

Arg Thr His Pro Trp Leu Ala Asp His Gly Val Gln Gly Arg Ala
930 935 940

Leu Pro Gly Thr Ala Phe Val Glu Leu Ala Val Arg Ala Gly Asp
950 955 960

Val Gly Cys Thr Arg Val Glu Glu Leu Thr Leu Ala Ala Pro Leu
965 970 975

Leu Pro Glu Arg Gly Gly Val Arg Val Gln Val Arg Val Gly Pro
980 985 990

Asp Ala Arg Gly Arg Arg Thr Leu Gly Val Phe Ser Arg Pro Glu
995 1000 1005

Ala Asp Gly Leu Pro Trp Ser Gln His Ala Thr Gly Val Leu
1010 1015 1020

Ser Gly Thr Thr Ala Pro Asp Gly Leu Asp Thr Thr Ala Trp
1025 1030 1035

Pro Ala Gly Ala Glu Pro Val Asp Leu Glu Gly Cys Tyr Glu
1040 1045 1050

Leu Ala Gly Ile Gly Phe Asp Tyr Gly Pro Ser Phe Arg Gly
1055 1060 1065
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Leu

Thr

His

Asp

Gly

Ile

Ala

Glu

Phe

Pro

Pro

Thr

His Ala Ala Trp Arg
1070

Leu Pro Asp Gly Ala
1085

Pro Ala Leu Leu Asp
1100

Leu Gly Ala Ile Ser
1115

Val Gln Leu Phe Ala
1130

Ala Ala Thr Gly Glu
1145

Ala Gly Gly Pro Val
1160

Val Pro Ala Asp Thr
1175

Arg Gln Asp Trp Ala
1190

Ala Ala Val Ala Val
1205

Val Gly Thr Ala Ala
1220

Tyr Pro Asp Leu Thr
1235

Arg Asp Gly Glu Val
1075

Gly Thr Asp Thr Thr
1090

Ala Ala Gln His Ala
1105

Arg Gly Gly Leu Pro
1120

Ala Gly Ala Gly Thr
1135

Asp Thr Val Ser Ile
1150

Leu Thr Ala Asp Ser
1165

Gly Ala Asp Arg Tyr
1180

Pro Leu Gly Gly Pro
1195

Val Gly Ala Glu Thr
1210

Leu Arg Ala Ala Gly
1225

Ala Leu Ala Ala Ser
1240

Phe Ala Glu
1080

Gly Phe Gly
1095

Ala Ala Tyr
1110

Phe Thr Trp
1125

Val Arg Ala
1140

Thr Val Tyr
1155

Leu Val Ser
1170

Asp Asp Ser
1185

Ala Gly Arg
1200

Gly Gly Pro
1215

Val Pro Val
1230

Gly Asp Pro
1245
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Val

Leu

Gly

Glu

Arg

Asp

Arg

Leu

Thr

Gly

Arg

Val
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Pro Glu
1250

Ala Asp
1265

Gln Gln
1280

Leu Leu
1295

Ala Val
1310

Arg Leu
1325

Pro Val
1340

Glu Asp
1355

Pro Arg
1370

Asn Pro
1385

Gly Gly
1400

Gln Leu

Leu Val Leu Ala Gly Ala Ala

Ala Ala His Thr

Trp Leu Ser Gly

Thr

Arg Gly Ala

His

Gly Leu Val

Ala Val Leu Asp

Val

Ala Pro Ala

Glu Pro Asp Leu

Leu Val Arg Val

Asp Gly Thr Val

Val Leu Ala Arg

Leu Leu Ala Gly

1255

Val
1270

Glu
1285

Thr
1300

Arg
1315

Leu
1330

Ala
1345

Ala
1360

Arg
1375

Leu
1390

His
1405

Arg

Ala Thr

Glu Phe

Asp Gly

Thr Ala

Pro Asp

Leu Val

Val Arg

Thr Asp

Ile Thr

Leu Val

Arg Gly

Ser Cys

Ala Ala

Ala Asp

Ala Asp

Arg Thr

Asp Ala

Ala Ala

Ala Asp

Ala Glu

Gly Gly

Ala Glu

Pro Asp

Gly Gly Thr Val
1260

Leu Glu Leu Val
1275

Ala Arg Leu Val
1290

Pro Ala Ala Ala
1305

Glu Asn Pro Gly
1320

Thr
1335

Gly Ala Asp

Leu Ala Ala Thr
1350

Thr
1365

Val Leu Val

Pro His Arg Trp
1380

Thr
1395

Gly Gly Leu

His
1410

Gly Val Arg

Ala Pro Gly Ala
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1415

Ala Glu
1430

Ala Val
1445

Leu Ala
1460

Thr Ala
1475

Glu Arg
1490

His Leu
1505

Leu Phe
1520

Asn Tyr
1535

Arg Arg
1550

Trp Ser
1565

Val Glu
1580

Leu Val Asp Glu

Ala Cys Asp Val

Gly Ile Pro Asp

Gly Val Val Asp

Leu Asp Thr Val

His Glu Leu Thr

Ser Ser Val Ala

Ala Ala Gly Asn

Ser Ala Gly Leu

Arg Val Val Gly

Arg Ile Ala Arg

1420

Leu Thr Ala Leu
1435

Thr Asp Arg Ala
1450

Thr His Pro Leu
1465

Asp Gly Val Ile
1480

Leu Arg Pro Lys
1495

Arg Asp Leu Asp
1510

Ala Thr Phe Gly
1525

Ala Phe Leu Asp
1540

Pro Ala Val Ala
1555

Met Thr Gly Ser
1570

Ser Gly Met Pro
1585

1425

Gly Ala Thr Ala
1440

Ala Val
1455

Ala Ala

Thr Ala Val Val
1470

Gly Ser Leu Thr

1485

Ala Asp Ala Ala
1500

Leu Asp Ala Phe
1515

Ser Pro Gly Gln
1530

Ala Leu Ala Val
1545

Leu Ala Trp Gly
1560

Leu Ser
1575

Asp Val

Pro Leu Thr Pro
1590
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Leu

His

Pro

Trp

Val

Ala

His

Pro
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Gln Gly Thr Ala Leu Phe Asp Ala Ala Leu Ala Ala Thr Ala Asp

1595

Gly Thr Ala Ala
1610

Arg Ala Gln Gly
1625

Arg Pro Ala Arg
1640

Asp Leu Ala Glu
1655

Glu Ala Leu Leu
1670

Gly His Ala Asp
1685

Asp Leu Gly Phe
1700

Leu Thr Ala Ala
1715

Asp Tyr Pro Thr
1730

Leu Leu Gly Ala
1745

Pro Asp Arg Thr
1760

Leu Ala

Glu Pro

Arg Ala

Arg Leu

Asp Leu

Pro Gly

Asp Ser

Thr Gly

Pro Gly

Asp Asp

Ala Ala

1600

Pro
1615

Ala
1630

Ala
1645

Arg
1660

Val
1675

Gln
1690

Leu
1705

Leu
1720

Val
1735

Ala
1750

Ser
1765

1605

Val Arg Leu Asp Leu Pro Ala Leu

Pro Leu Leu

Ala Gln Ala

Ala Leu Asp

Arg Glu Arg

Val Glu Thr

Thr Ala Val

Arg Leu Pro

Leu Ala Arg

1620

Arg Gly Leu Ile Arg

1635

Ser Pro Ser Thr Gly

1650

Gly Ser Thr Arg Asp

1665

Ile Ala His Val Leu

1680

Gly Arg Gln Phe Gln

1695

Glu Leu Arg Asn Gly

1710

Ala Thr Met Val Phe

1725

His Leu Arg Asp Glu

1740

Pro Asp Asp Thr Ala Asp Arg Thr

1755

Ser Ala Ala Thr Gly Asp Asp Pro

1770
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Val Val
1775

Ser Pro
1790

Thr Gly
1805

Phe Asp
1820

Gly Gly
1835

Gly Met
1850

Leu Leu
1865

Asp Pro
1880

Val Met
1895

Glu Ala
1910

Arg Val
1925

Asp Thr

Ile Val Gly Met

Glu Asp Leu Trp

Pro Phe Pro Thr

Ala Asp Pro Asp

Phe Leu His Thr

Ser Pro Arg Glu

Leu Glu Thr Ser

Thr Gly Leu Arg

Tyr Asn Asp Tyr

Phe Arg Gly Asn

Ser Tyr Thr Leu

Ala Cys Ser Ser

Ala Cys Arg Tyr Pro Gly Gly Val Gly

1780

Arg
1795

Asp
1810

Arg
1825

Ala
1840

Ala
1855

Trp
1870

Gly
1885

Gly
1900

Gly
1915

Gly
1930

Ser

Leu Val Gly Asp

Arg Gly Trp Asp

Pro Gly His Thr

Pro Glu Phe Asp

Leu Ser Thr Asp

Glu Ala Ile Glu

Ser Ala Thr Gly

Thr Thr Leu Thr

Ser Ala Pro Ser

Leu Glu Gly Pro

Leu Val Gly Met

1785

Gly Ala Asp Ala
1800

Leu Ala Asn Leu
1815

His Val Arg Ala
1830

Ala Gly Phe Phe
1845

Ser Gln Gln Arg
1860

Arg Ala Gly Ile
1875

Val Phe Ala Gly
1890

Gly Asp Glu His
1905

Val Ala Ser Gly
1920

Ala Val Thr Val
1935

His Leu Ala Ala
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1940

Gln Ala Leu Arg Ala Gly

Val

1955

Thr
1970

Val Met Ser Thr

Gln Arg Gly Leu Ala Pro

1985

Ala Ala Asp Gly Val Ala

Leu

Ala

Gly

Arg

Val

Ala

Arg

2000

Glu
2015

Val
2030

Leu
2045

Ala
2060

Glu
2075

Gln
2090

Pro
2105

Arg Arg Ser Asp

Leu Arg Gly Ser

Thr Ala Pro Asn

Leu Ala Asn Ala

Ala His Gly Thr

Ala Leu Ile Ala

Leu Leu Leu Gly

1945

Glu
1960

Pro
1975

Asp
1990

Trp
2005

Ala
2020

Ala
2035

Gly
2050

Gly
2065

Gly
2080

Thr
2095

Ser
2110

1950

Cys Thr Leu Ala Leu Ala Gly Gly
1965

Ser Thr Phe Val Asp Phe Ser Arg
1980

Gly Arg Ser Lys Ala Phe Ala Asp
1995

Ser Glu Gly Val Gly Val Leu Val
2010

Leu Arg Asn Gly His Glu Ile Leu
2025

Val Asn Gln Asp Gly Ala Ser Asn
2040

Pro Ser Gln Gln Arg Val Ile Arg
2055

Leu Ser Thr Gly Asp Val Asp Val
2070

Thr Thr Leu Gly Asp Pro Ile Glu
2085

Tyr Gly Arg Asp Arg Asp Pro Gln
2100

Val Lys Ser Asn Ile Gly His Thr
2115

- 277 -

ZIHSd 10-2010-0089370



Gln

Met

Ser

Glu

Val

Glu

Glu

Ala

Gly

Asp

Arg

Leu

Ala Ala Ala Gly Val
2120

Arg His Gly Thr Val
2135

Ser His Val Asp Trp
2150

Pro Thr Pro Trp Pro
2165

Ser Ser Phe Gly Ile
2180

GIln Pro Glu Pro Thr
2195

Leu Pro Ala Val Pro
2210

Leu Arg Asp Gln Ala
2225

His Ala Val Asp Pro
2240

Val Gly Trp Ser Leu
2255

Ala Val Val Val Gly
2270

Ala Ala Leu Ala Ala
2285

Ala Gly Val Ile Lys
2125

Pro Arg Thr Leu His
2140

Ser Asp Gly Thr Val
2155

Glu Thr Gly Arg Pro
2170

Ser Gly Thr Asn Ala
2185

Pro Thr Thr Ala Thr
2200

Trp Ala Leu Ser Gly
2215

Ala Arg Leu Leu Thr
2230

Ala TIle Asp Pro Ala
2245

Leu Arg Thr Arg Ala
2260

Thr Gly Ala Glu Gln
2275

Gly Glu Ala Asp Pro
2290

Met
2130

Val
2145

Ala
2160

Arg
2175

His
2190

Val
2205

Ala
2220

His
2235

Ile
2250

Ala
2265

Thr
2280

Ala
2295

Val Leu Ala

Asp Ala Pro

Leu Leu Thr

Arg Ala Gly

Val Ile Val

Gly Gly Arg

Ser Ala Asp

Val Arg Asp

Asp Pro Ala

Leu Asp Gln

Leu Arg Gly

Val Val Thr
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Gly

Gly

Pro

Ala

Asp

Ala

Trp

Ile

Ala

Ala

Ala

Gly Pro Ser Ala Val Val Val

Thr
2300

Ser
2315

Ala
2330

Glu
2345

Ser
2360

Leu
2375

Gly
2390

Ala
2405

Arg
2420

Gly
2435

Ala
2450

Thr Ala Thr Gly

Gln Arg Leu Gly

Phe Ala Asp Ala

Leu Gly Ser Asp

Ala Gly Ala Ala

Phe Ala Leu Glu

Val Ala Pro Asp

Ala Ala His Val

Leu Val Ala Ala

Gly Ala Met Val

Leu Leu Thr Arg

Arg Thr Ala Phe
2305

Met Gly Arg Glu
2320

Phe Asp Ala Ala
2335

Leu Arg Ala Val
2350

Leu Asp Ala Thr
2365

Val Ala Leu Tyr
2380

Leu Val Ala Gly
2395

Ala Gly Val Phe
2410

Arg Gly Thr Leu
2425

Ala Val Glu Ala
2440

Asp Asp Val Ala
2455

Ser Gly Ser

Leu

Leu

Leu

Val

Gly

Arg

His

Thr

Met

Thr

Ile

Gln

Phe Ser Gly Gln
2310

His Ala Arg Tyr
2325

Ser Ala Leu Asp
2340

Trp Gly His Gly
2355

Ala Thr Gln Pro
2370

Leu Leu Glu Ser
2385

Ser Val Gly Glu
2400

Leu Ala Asp Ala
2415

Gln Ala Leu Pro
2430

Glu Asp Glu Val
2445

Ala Ala Val Asn
2460

Asp Gly Val Asp
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Ala

Leu

Leu

Pro

Ala

Glu

Gly

Ala

Pro

Ala

Ala

2465

Val
2480

Arg
2495

Ala
2510

Ala
2525

Asp
2540

Pro
2555

Ala
2570

Met
2585

Val
2600

Leu
2615

Val
2630

Ala Ala Ala Leu

Val Ser His Ala

Glu Phe Arg Ser

Val Pro Val Val

Glu Leu Cys Asp

Val Arg Phe Ala

Val Thr Phe Val

Ala Gln Asp Ser

Leu His Gly Glu

Ala Ala Leu His

Phe Asp Gly Thr

2470

2475

Ala Glu Gly Gly Arg Arg Thr Ser Arg

2485

Phe His Ser Pro Leu Met

2500

Val Val Ala Gly
2515

Ser Ser Leu Thr
2530

Pro Gly Tyr Trp
2545

Asp Ala Val Thr
2560

Glu Ile Gly Pro
2575

Leu Pro Ala Asp
2590

Gly Ser Glu Asp
2605

Val Arg Gly Val
2620

Gly Ala Ala Arg
2635

Leu

Gly

Val

Thr

Gly

Gly

Val

Arg

Val

2490

Glu Pro Met
2505

Ser Pro Glu Ala
2520

Asp Leu Ala Gly
2535

Arg His Val Arg
2550

Leu Ala Gly Arg
2565

Gly Val Leu Ser
2580

Thr Val Thr Val
2595

Ala Val Val Ala
2610

Ile Asp Trp Asp
2625

Asp Leu Pro Thr
2640
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Tyr Ala Phe Gln His Arg Arg Tyr Trp Pro Gly Ala Thr Ala Ala
2645 2650 2655

Pro Gly Asp Val Arg Ser Ala Gly Leu Gly Ala Ala Gly His Pro
2660 2665 2670

Leu Leu Gly Ala Ala Val Ala Phe Pro Asp Gly Ala Gly Ala Leu
2675 2680 2685

Leu Thr Gly Arg Leu Ser Ala Ser Ala Gln Pro Trp Leu Ala Asp
2690 2695 2700

His Thr Val Ala Gly Thr Val Val Leu Pro Gly Thr Ala Leu Leu
2705 2710 2715

Glu Leu Ala Val Arg Ala Gly Asp Glu Val Gly Cys Thr Gly Val
2720 2725 2730

Glu Glu Leu Thr Leu Ala Thr Pro Leu Thr Leu Pro Thr Ala Gly
2735 2740 2745

Gly Ala Val Thr Val Gln Val Arg Ala Gly Ala Asp Asp Gly Ser
2750 2755 2760

Gly Arg Arg Pro Val Thr Val His Ala Arg Pro Glu Gly Ser Asp
2765 2770 2775

Glu Trp Thr Glu His Ala Thr Gly Thr Leu Thr Thr Leu Ala Pro
2780 2785 2790

Gly Pro Val Arg Phe Asp Ala Thr Thr Trp Pro Pro Thr Gly Ala
2795 2800 2805

Ala Glu Leu Asp Val Glu Gly Cys Tyr Glu Arg Phe Ala Glu Ala
2810 2815 2820
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Gly Phe Gly Tyr Gly Pro Val

Arg

Asp

Leu

Ala

Ala

Gly

Val

Ala

Asp

Ala

Val

2825

Asp Gly Asp Thr
2840

Thr Thr Ala Glu
2855

Leu Asp Ala Ala
2870

Ala Gly Leu Pro
2885

Gly Ala Thr Ala
2900

Gly Gly Leu Ala
2915

Ala Thr Ala Gly
2930

Leu Gly Thr Gly
2945

Trp Thr Ala Val
2960

Pro Val Ala Val
2975

Leu Ala Ala Gly

2830

Val Tyr
2845

Asp Ala
2860

Leu His
2875

Trp Ala
2890

Leu Arg
2905

Val Ala
2920

Arg Leu
2935

Thr Ala
2950

Thr Ala
2965

Leu Gly
2980

His Thr

Phe Arg Gly Leu

Ala Glu Val Ser

Ala Arg Phe Gly

Ala Ala Leu Leu

Trp Glu Asp Val

Val Arg Leu Ala

Val Ala Asp Pro

Arg Ala Arg Pro

Val Arg Asp Gly

Pro Ser Asp Gln

Ala Pro Gly Asp

Arg Tyr Asp Thr

Thr Gly Ala Trp
2835

Leu Pro Asp Pro
2850

Leu His Pro Ala
2865

Thr Gly Asp Gly
2880

Thr Leu His Ala
2895

Pro Ala Thr Asp
2910

Glu Gly Arg Pro
2925

Val Asp Pro Ala
2940

Leu Phe Arg Leu
2955

Ser Val Pro Pro
2970

Pro Val Thr Asp
2985

Val Asp Asp Leu

- 282 -

ZIHSd 10-2010-0089370



ZIHSd 10-2010-0089370

2990 2995 3000

Leu Ala Asp Pro Gly Ser Thr Val Pro Ala Thr Val Leu Ala Pro
3005 3010 3015

Leu Pro Ala Gly Pro Gly Asp Asp Thr Pro Arg Asp Val Arg Asp
3020 3025 3030

Arg Thr Gly Ala Thr Leu Asp Leu Leu Arg Arg Trp Ser Thr Glu
3035 3040 3045

Asp Arg Leu Ala Gly Ser Arg Leu Val Leu Val Thr Arg Gly Ala
3050 3055 3060

Val Thr Asp Ala Gly Glu Pro Val Ala Asp Leu Ala Ala Ala Ala
3065 3070 3075

Val Trp Gly Leu Val Arg Ser Ala Gln Thr Glu Asn Pro Gly Ala
3080 3085 3090

Phe Gly Leu Leu Asp Leu Asp Pro Ala Ala Ala Val Pro Ala Thr
3095 3100 3105

Gly Ala Leu Pro Val Ala Leu Ser Pro Asp Glu Pro Gln Leu Ala
3110 3115 3120

Val Arg Gly Asp Asp Val Leu Ala Ala Arg Leu Thr Arg Ala Gly
3125 3130 3135

Ala Pro Thr Gly Ala Thr Thr Trp Ser Thr Glu Gly Thr Val Leu
3140 3145 3150

Val Thr Gly Gly Thr Gly Gly Leu Gly Gly Leu Leu Ala Arg His
3155 3160 3165
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Leu Val Ala Thr His Gly
3170

Ser Gly Ala Asp Ala Pro
3185

Glu Gly His Gly Ala Arg
3200

Asp Ala Asp Ala Val Thr
3215

His Pro Leu Arg Ala Val
3230

Gly Val Leu Ser Ser Leu
3245

Ala Pro Lys Val Asp Gly
3260

Gly Leu Asp Leu Asp Ala
3275

Val Phe Gly Gly Ala Gly
3290

Phe Leu Asp Ala Leu Ala
3305

Ala Thr Ala Leu Ala Trp
3320

Thr Ala Asp Leu Asp Gln
3335

Val
3175

Gly
3190

Val
3205

Ala
3220

Val
3235

Thr
3250

Ala
3265

Phe
3280

Gln
3295

Ala
3310

Gly
3325

Arg
3340

Arg

Ala

Ser

Leu

His

Pro

Trp

Val

Ala

His

Pro

Asp

His Leu Leu Leu Thr Ser Arg
3180

Ala Glu Leu Val Ala Glu Leu
3195

Val Ala Ala Cys Asp Val Thr
3210

Val Ala Gly Val Pro Gly Ala
3225

Thr Ala Gly Ile Leu Asp Asp
3240

Gly Arg Leu Ala Arg Val Leu
3255

Asn Leu His Arg Ala Thr Ala
3270

Leu Phe Ser Ser Val Ala Gly
3285

Asn Tyr Ala Ala Gly Asn Ala
3300

Arg Ala Ala Ala Gly Leu Pro
3315

Trp Gln Gln Gly Leu Gly Met
3330

Val Ala Arg Ala Ala Ala Ala
3345
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Gly Met
3350

Ala Ala
3365

Asp Leu
3380

Arg Gly
3395

Gln Ala
3410

Asp Asp
3425

Ala Ala
3440

Asp Arg
3455

Glu Leu
3470

Ala Thr
3485

His Leu
3500

Pro Leu Leu Thr Ala Asp Glu Gly Leu Ala Leu Phe Asp

Pro Ala Thr Gly Asp Pro Ala Leu Val Thr

3355

3370

3360

Ala Arg Leu
3375

Ala Ala Phe Arg Ala Arg Thr Pro Val Pro Ala Leu Leu

3385

3390

Leu Val Thr Ala Pro Arg Arg Thr Ala Ala Gly Ala Ala

3400

3405

Thr Asp Ala Gly Leu Val Ala Arg Leu Ala Arg Leu Asp

Arg Arg His Glu

Leu Val Leu Gly

Ala Phe Arg Asp

Arg Asn Arg Leu

Thr Val Phe Asp

Arg Ser Glu Leu

3415

Val Leu Leu Asp Val
3430

His Thr Ser Gly Ala
3445

Leu Gly Phe Asp Ser
3460

Ala Thr Ala Thr Gly
3475

His Pro Thr Leu Ser
3490

Leu Gly Ser Ala Ala
3505

3420

Val Arg Asp Ala
3435

Asp Ile Asp Ala
3450

Leu Thr Ala Val
3465

Leu Arg Leu Pro
3480

Ala Leu Ala Thr
3495

Pro Pro Ala Pro
3510

Glu Arg Pro Val Val Thr Pro Leu Asp Asp Asp Pro Val Val Ile
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Val

Asp

Phe

Asp

Leu

Pro

Glu

Ser

His

Gln

Tyr

3515

Gly Met Ala Cys
3530

Leu Trp Gln Leu
3545

Pro Thr Gly Arg
3560

Pro Asp His Ala
3575

His Asp Ala Ala
3590

Arg Glu Ala Thr
3605

Thr Ser Trp Glu
3620

Leu Arg Gly Ser
3635

Asp Tyr Ala Asp
3650

Gly Gln Gly Ser
3665

Thr Leu Gly Leu
3680

Arg

Val

Gly

Gly

Glu

Ala

Ala

Ala

Asn

Ala

Glu

3520

Phe Pro Gly Gly Val
3535

Gly Asp Gly Val Asp
3550

Trp Asp Leu Asp Gly
3565

Thr Ser Tyr Thr Arg
3580

Phe Asp Ala Gly Phe
3595

Thr Asp Ala Gln Gln
3610

Val Glu Arg Ala Gly
3625

Thr Gly Val Phe Ala
3640

Leu Gly Gly Pro Glu
3655

Gly Ser Val Ala Ser
3670

Gly Pro Ala Val Thr
3685

3525

Thr Ser Pro Glu
3540

Ala TIle Thr Gly
3555

Leu Tyr Asp Pro
3570

Glu Gly Gly Phe
3585

Phe Gly Met Ser
3600

Arg Leu Leu Leu
3615

Ile Asp Pro Val
3630

Gly Val Met Tyr
3645

His Glu Gly Ile
3660

Gly Arg Val Ser
3675

Val Asp Thr Ala
3690
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Cys

Arg

Met

Leu

Gly

Arg

Arg

Ala

Ala

His

Leu

His

Ser Ser Ser Leu Val

3695

Thr
3710

Gly

Ser Thr
3725

Ala Ala
3740

Val Gly
3755

Ser Asp
3770

Gly Ser
3785

Pro Asn
3800

Ser Ala
3815

Gly Thr
3830

Ile Ala
3845

Leu Gly
3860

Glu Cys

Pro Ala

Asp Gly

Trp Ala

Ala Leu

Ala Val

Gly Pro

Gly Leu

Gly Thr

Thr Tyr

Ser Leu

Thr

Thr

Arg

Glu

Arg

Asn

Ser

Arg

Thr

Gly

Lys

Ala Met His Trp Ala Met

3700

Leu Ala Leu Ala
3715

Phe Val Glu Phe
3730

Ser Lys Pro Phe
3745

Gly Ala Gly Met
3760

Asn Gly His Glu
3775

Gln Asp Gly Ala
3790

Gln Gln Arg Val
3805

Ala Ser Asp Val
3820

Leu Gly Asp Pro
3835

Ala Asp Arg Asp
3850

Ser Asn Ile Gly His Thr

3865

Gly

Ser

Ala

Leu

Ile

Ser

Ile

Asp

Ile

Pro

Gln Ala Leu
3705

Gly Val Thr Val
3720

Arg Gln Gly Gly
3735

Asp Ala Ala Asp
3750

Val Leu Glu Arg
3765

Leu Ala Val Val
3780

Asn Gly Leu Thr
3795

Arg Gln Ala Leu
3810

Ala Val Glu Ala
3825

Glu Ala Gln Ala
3840

Ala Gln Pro Leu
3855

Gln Ala Ala
3870
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Ala Gly Val Ala Gly Val Ile

Gly

Val

Val

Phe

Ala

Pro

Asp

Leu

Ala

Ala

Ala

3875

Val
3890

Asp
3905

Trp
3920

Gly
3935

Asp
3950

Leu
3965

Gln
3980

Arg
3995

Phe
4010

Val
4025

Val

3880

Leu Pro Arg Thr Leu

3895

Ser Asp Gly Thr
3910

Glu Thr Gly Arg
3925

Ser Gly Thr Asn
3940

Pro Ala Pro Ser
3955

Trp Leu Leu Ser
3970

Ala Arg Leu Arg
3985

Ile Asp Val Ala
4000

His Arg Ala Val
4015

Arg Ala Leu Thr Ala

4030

Val Thr Gly Arg Ala

Lys Met Val Gln Ala Leu Arg His

3885

His Val Asp Ala Pro Ser Ser His

3900

Val Ala Leu Leu Thr Glu Pro Thr

Val Arg Arg

Ala His Val

Pro Ala Glu

Ala Arg Ser

Asp Ala Val

His Ser Leu

Val Leu Ala

Leu Ala Asp

Arg Gly Gly

3915

Ala Gly Val Ser Ser

3930

Ile Val Glu GIn Pro

3945

Pro Gly Pro Asp Gly

3960

Pro Glu Ala Leu Arg

3975

Thr Gly Arg Pro Asp

3990

Ala Thr Gly Arg Ser

4005

Ala Asp Ala Asp Asp

4020

Gly Asp Ser Asp Pro

4035

Arg Thr Ala Met Leu
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Phe

His

Ala

Trp

Pro

Ser

Glu

Ala

Pro

Val

Gly

4040

Ser Gly Gln
4055

Ala Arg Phe
4070

Ala Leu Asp
4085

Gly Thr Asp
4100

Ala Leu Phe
4115

Trp Gly Val
4130

Ile Ala Ala
4145

Ala Arg Leu
4160

Thr Gly Gly
4175

Arg Pro His
4190

Pro Ser Ala
4205

Gly Ser

Pro Val

Ala Glu

Ala Ala

Ala Val

Arg Ala

Ala His

Val Ala

Ala Met

Leu Thr

Val Val

4045

Gln Arg Leu Gly
4060

Phe Ala Asp Ala
4075

Leu Gly Gly Asp
4090

Ala Leu Asp Glu
4105

Glu Val Ala Leu
4120

Asp Leu Val Ala
4135

Val Ala Gly Val
4150

Ala Arg Ala Ser
4165

Leu Ala Val Gln
4180

Asp Gly Val Ala
4195

Val Ser Gly Asp
4210

4050

Met Gly
4065

Arg Glu

Phe Asp Ala Val

4080

Leu Arg Ala Val

4095

Thr Gly Ala Thr

4110

His Arg Leu Val

4125

Gly His Ser Ile

4140

Phe Ser
4155

Leu Ala

Leu Met Gln Ala

4170

Ala Ser
4185

Glu Asp

Ile Ala Ala Val
4200

Glu Asp Ala Val
4215
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Ala

Val

Glu

Val

Gln

Val

Thr

Ala

Leu

Ala

Leu

His

Val Gly Glu Gln Leu Ala Gly Arg Arg Thr Arg Arg Leu Ala

4220

Ser His Ala
4235

Phe Arg Ala
4250

Pro Val Val
4265

Leu Cys Asp
4280

Arg Phe Gly
4295

Thr Phe Leu
4310

Arg Glu Ser
4325

Arg Arg Asp
4340

Arg Leu His
4355

Pro Gly Gly
4370

Ala Thr Tyr
4385

4225

Phe His Ser
4240

4230

Pro Leu Met Asp Pro
4245

Met Leu Ala

Val Ala Glu Gln Leu Ser Tyr Ala Glu Pro Val

4255

4260

Ser Asn Leu Thr Gly Ala Leu Ala Glu Pro Arg

4270

Pro Glu Tyr
4285

Asp Gly Val
4300

Glu Leu Gly
4315

Leu Pro Asp
4330

Arg Gly Glu
4345

Val Gly Gly
4360

Arg Arg Val
4375

Trp Pro Thr
4390

4275

Trp Val Arg His Val
4290

Arg Ala Leu Ala Gly
4305

Pro Asp Gly Val Leu
4320

Asp Thr Thr Ala Thr
4335

Val Asp Ala Ala Leu
4350

Thr Arg Val Gly Trp
4365

Asp Leu Pro Thr Tyr
4380

Ala Thr Arg Pro Ala
4395

Arg Glu Ala

Ala Gly Ala

Ser Ala Met

Val Pro Val

Thr Ala Leu

Thr Glu Leu

Ala Phe Gln

Ala Asp Ala
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Gly Ala Leu Gly Leu Thr Ala Thr Gly His Pro Val Leu His Gly

4400

Val Val Glu Leu Ala Glu
4415

Leu Ser Leu Ala Thr His
4430

Gly Thr Val Leu Val Pro
4445

Arg Ala Gly Asp Glu Val
4460

Leu Ala Ala Pro Leu Val
4475

Gln Val Arg Val Gly Val
4490

Thr Val His Ala Arg Pro
4505

Gln His Ala Ala Gly Thr
4520

Gly Phe Asp Ala Thr Thr
4535

Pro Leu Arg Gly Cys Tyr
4550

4405

4410

Gly Glu Gly Val Leu Cys Thr Gly Arg

4420

4425

Pro Trp Leu Thr Asp His Ala Val Arg

4435

4440

Gly Thr Ala Leu Leu Glu Leu Ala Leu

4450

4455

Gly Cys Asp Arg Val Glu Glu Leu Thr

4465

Val
4480

4470

Pro Thr Arg Gly Ala Val Arg Thr

4485

Ala Asp Asp Asp Gly Arg Arg Thr Val

4495

4500

Asp Asp Ala Gly Asp Ala Pro Trp Thr

4510

4515

Leu Thr Thr Ala Ala Pro Glu Pro Thr

4525

4530

Trp Pro Pro Thr Gly Ala Arg Glu Leu

4540

4545

Glu Arg Phe Ala Glu Ala Gly Phe Gly

4555

4560

Tyr Gly Pro Val Phe Gln Gly Leu Thr Gly Ala Trp Gln Asp Gly
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Asp

Asp

Leu

Phe

Leu

Ala

Ala

Gly

Pro

Gly

Ala

4565

Thr
4580

Ala
4595

His
4610

Ser
4625

Arg
4640

Ala
4655

Val
4670

Asp
4685

Ala
4700

Val
4715

Gly
4730

Val Tyr Ala Glu

Ala Arg Phe Gly

Ala Gly Met Leu

Trp Asp Gly Val

Val Arg Leu Thr

Asp Pro Ala Gly

Arg Pro Val Ala

Ala Leu Phe Ala

Gly Ile Pro Ala

Gly Asp Asp His

Leu Ser Ala Ala

4570

Val
4585

Leu
4600

Asp
4615

Thr
4630

Arg
4645

His
4660

Glu
4675

Leu
4690

Pro
4705

Gly
4720

Gly
4735

Ala Leu Pro Gly

His Pro Ala Leu

Asp Asp Gly Thr

Leu His Ala Thr

Thr Gly Gly Gly

Pro Val Ala Thr

Ala Gln Leu Ala

Asp Trp Thr Pro

Ala Thr Val Ala

Asp Ser Ala Ala

Thr Asp Ala Thr

4575

GIn Ala Thr Asp
4590

Leu Asp Ala Ala
4605

Ala Gly Leu Pro
4620

Gly Ala Val Ala
4635

Ile Ala Ile Ala
4650

Val Asp Thr Leu
4665

Pro Thr Gly Thr
4680

Val Asp Asp Ala
4695

Val Val Gly Ile
4710

Ala Glu Val Ala
4725

Val His Thr Gly
4740
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Pro Ala Thr Ala Ile Glu
4745

Val Asp Gly Glu Gly Ala
4760

Thr Ala Ala Val Leu Asp
4775

Gly Ser Gly Arg Leu Ala
4790

Gly Gly Thr Ala Pro Thr
4805

Leu Val Arg Ser Ala Arg
4820

Val Asp Leu Asp Pro Ala
4835

Leu Leu Leu Ala Ala Leu
4850

Arg Asp Gly Ala Leu Leu
4865

Gly Ser Gly Leu Val Val
4880

Ser Thr Thr Pro Gly Ser
4895

Pro Glu Ala Gly Ala Pro
4910

Glu Leu Gly Asp Thr
4750

Asp Thr Ala Thr Ala
4765

Leu Leu Gln Gln Trp
4780

Val Val Thr Arg Gly
4795

Asp Val Ala Ala Ala
4810

Ser Glu Phe Pro Asp
4825

Thr Ala Gly Ala Ala
4840

His Thr Gly Glu Pro
4855

Ala Gly Arg Leu Thr
4870

Pro Ala Val Asp Ala
4885

Ile Asp Gly Leu Ala
4900

Leu Thr Gly His Gln
4915

Val Val Val Thr
4755

Ala His Thr Leu
4770

Thr Ala Gly Thr
4785

Ala Val Ala Ala
4800

Ala Val His Gly
4815

Gly TIle Val Leu
4830

Asp Asp Gly Pro
4845

Gln TIle Ala Val
4860

Arg Ala Gln Thr
4875

Trp Cys Leu Asp
4890

Leu Val Pro His
4905

Val Arg Val Ala
4920
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Ile Arg Ala Ala Gly Leu Asn Phe Arg Asp Val Leu Lys Ser Leu
4925 4930 4935

Asp Met Tyr Pro Gly Asp Ala Gly Arg Tyr Gly His Glu Ala Ala
4940 4945 4950

Gly Val Val Leu Ala Thr Gly Pro Asp Val Thr Gly Leu Ala Pro
4955 4960 4965

Gly Asp Arg Val Leu Gly Met Ile Ser Gly Ser Phe Ser Ser Val
4970 4975 4980

Ala Val Asp Asp Ala Arg Arg Leu Thr Arg Ile Pro Asp Gly Trp
4985 4990 4995

Asp Trp Glu Thr Ala Ala Ser Val Pro Leu Val Phe Leu Thr Ala
5000 5005 5010

Trp His Ala Leu Arg Gln Leu Gly Asn Leu Thr Ala Gly Glu Lys
5015 5020 5025

Val Leu Val His Ala Gly Ala Gly Gly Val Gly Met Ala Ala Val
5030 5035 5040

Gln Ile Ala Arg His Leu Gly Ala Glu Val Tyr Ala Thr Ala Ser
5045 5050 5055

Glu Pro Lys Gln His Val Leu Arg Ser Leu Gly Val Ala Glu Asp
5060 5065 5070

His Ile Ala Ser Ser Arg Thr Leu Glu Phe Ala Glu Thr Phe Ala
5075 5080 5085

Gly Thr Asp Leu Asp Val Val Leu Asn Ser Leu Ala Gly Glu Phe
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Val

Glu

Gly

Ala

Gly

Ala

Lys

Val

Arg

Ser

Glu

5090

Asp Ala Ser Met
5105

Met Gly Lys Thr
5120

Val Ser Tyr Gln
5135

Ile Gly Ala Met
5150

Val Leu Asp Pro
5165

Pro Ala Ala Phe
5180

Ile Val Leu Thr
5195

Leu Val Thr Gly
5210

His Leu Val Ala
5225

Arg Ser Gly Ala
5240

Leu Gly Glu Leu
5255

Gly

Asp

Ala

Phe

Leu

Arg

Leu

Gly

Thr

Asp

Gly

5095

Leu Leu Gly Asp Gly
5110

Ile Arg Asp Ala Asp
5125

Phe Asp Leu Ala Trp
5140

Ala Glu Leu Met Asp
5155

Pro Val Arg Thr Trp
5170

Phe Met Ser Ala Ala
5185

Pro Arg Pro Trp Thr
5200

Thr Gly Gly Leu Gly
5215

His Gly Val Arg His
5230

Ala Pro Gly Ala Ala
5245

Ala Gln Val Ser Val
5260

5100

Gly Arg Phe Leu
5115

Ser Ala Pro Ala
5130

Val Glu Pro Glu
5145

Leu Phe Ala Ala
5160

Asp Val Arg Asp
5175

Gln His Ile Gly
5190

Thr Glu Gly Thr
5205

Gly Leu Leu Ala
5220

Leu Leu Leu Thr
5235

Glu Leu Val Ser
5250

Ala Ala Cys Asp
5265
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Val Thr Asp Ala Asp Ala
5270

Gly Gly His Pro Leu Arg
5285

Asp Asp Gly Val Leu Ala
5300

Val Leu Ala Pro Lys Val
5315

Thr Glu His Leu Asp Leu
5330

Ala Gly Val Phe Gly Gly
5345

Asn Ala Phe Leu Asp Ala
5360

Leu Pro Gly Val Ser Leu
5375

Val Ala Ala
5275

Ala Val Val
5290

Ser Leu Thr
5305

Asp Gly Ala
5320

Asp Ala Phe
5335

Leu Val Ala Gly Val Pro

5280

His Thr Ala Gly Val Leu

5295

Pro Gly Arg Leu Ala Arg

5310

Trp Asn Leu His Arg Ala

5325

Val Leu Phe Ser Ser Val

5340

Ala Gly Gln Ala Asn Tyr Ala Ala Gly

5350

5355

Leu Ala Ala His Arg Ala Ala Ala Gly

5365

5370

Ala Trp Gly Ala Trp Gly Gln Glu Ala

5380

5385

Gly Met Thr Ala Gly Leu Asp Glu Arg Asp Val Arg Arg Ala Ala

5390

5395

5400

Glu Ser Gly Met Pro Leu Leu Ala Ala Gly Gln Ala Leu Ala Leu

5405

Phe Asp Ala Ala Leu Ala
5420

5410

5415

Thr Gly Arg Pro Ala Leu Val Pro Val

5425

5430

Arg Leu Asp Leu Ala Thr Leu His Arg Arg Gly Thr Val Pro Pro

5435

5440

5445
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Leu Leu Arg Gly Leu Val Arg Ala Pro Ala Arg Arg Ala Ala Thr
5450 5455 5460

Thr Thr Ala Ala Asp Ala Gly Gly Leu Ala Gly Arg Leu Gly Ala
5465 5470 5475

Leu Gly Arg Ala Glu Arg Arg Ala Ala Leu Leu Asp Leu Val Arg
5480 5485 5490

Gly Glu Ala Ala Thr Val Leu Gly His Ala Gly Gly Asp Arg Ile
5495 5500 5505

Asp Pro Glu Leu Ala Phe Arg Asp Leu Gly Phe Asp Ser Leu Thr
5510 5515 5520

Ala Val Glu Leu Arg Asn Lys Leu Gly Ala Ala Thr Gly Leu Arg
5525 5530 5535

Leu Pro Ala Thr Ala Ile Phe Asp Tyr Pro Thr Val Val Ala Leu
5540 5545 5550

Ala Glu His Leu Leu Val Gly Leu Leu Gly Pro Asp Ala Asp Gly
5555 5560 5565

Asp Ser Gly Thr Gly Ala Asp Ile Ala Gly Ile Thr Thr Ala Asp
5570 5575 5580

Asp Pro Val Val Val Val Gly Met Ser Cys Arg Phe Pro Gly Gly
5585 5590 5595

Ile Gly Ser Pro Glu Asp Leu Trp Arg Val Leu Asp Glu Gly Thr
5600 5605 5610

Asp Val 1Ile Ala Gly Phe Pro Thr Asp Arg Gly Trp Asp Leu Asp
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Asp

Arg

Phe

Gln

Gly

Ala

Glu

Ser

Thr

Ala

Gly

5615

Leu Phe Asp Asp
5630

Ser Gly Gly Phe
5645

Phe Gly Met Ser
5660

Arg Leu Leu Leu
5675

Leu Asp Pro His
5690

Gly Val Met Tyr
5705

Phe Glu Gly Phe
5720

Gly Arg Ile Ser
5735

Val Asp Thr Ala
5750

Ala Gln Ala Leu
5765

Gly Val Thr Val
5780

Asp

Leu

Pro

Glu

Ser

Ser

Gln

Tyr

Cys

Arg

Met

5620

5625

Pro Ala His Arg Gly Thr Ser Tyr Ala

5635

5640

Asp Asp Ala Ala Gly Phe Asp Ala Asp

5650

5655

Arg Glu Ala Met Ala Thr Asp Ala Gln

5665

Ser Ser Trp Glu
5680

Leu Arg Asp Ser
5695

Gly Tyr Gly Thr
5710

Gly Gln Gly Ser
5725

Ser Phe Gly Phe
5740

Ser Ser Ser Leu
5755

Ala

Arg

Arg

Ala

Glu

Val

5670

Ile Glu Arg Ala
5685

Thr Gly Val Phe
5700

Leu Asp Gly Asp
5715

Leu Ser Val Ala
5730

Gly Pro Ala Met
5745

Ala Leu His Leu
5760

Gly Gly Glu Cys Asp Arg Ala Leu Ala

5770

9775

Ala Gly Pro Glu Thr Phe Val Glu Phe

5785

5790
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Ser Arg Gln Arg Gly Leu Ala Pro Asp Gly Arg Ser

5795

Ser Glu Ser Ala Asp Gly
5810

Leu Leu Leu Glu Arg Gln
5825

Ile Leu Ala Val Val Arg
5840

Ser Asn Gly Leu Thr Ala
5855

Ile Arg Gln Ala Leu Ala
5870

Asp Ala Val Glu Ala His
5885

Ile Glu Ala GIn Ala Leu
5900

Gln Pro Leu Leu Leu Gly
5915

GIn Ala Ala Ala Gly Val
5930

Met Gln His Gly Val Leu
5945

Ser Ser
5960

His Val Asp Trp

5800

Val Gly
5815

Ser Asp
5830

Gly Ser
5845

Pro Asn
5860

Ser Gly
5875

Gly Thr
5890

Leu Ala
5905

Ser Val
5920

Ala Gly
5935

Pro Arg Thr Leu Gly Val

5950

Trp Ser Glu

Ala Leu Arg

Ala Val Asn

Gly Pro Ser

Gly Leu Ser

Gly Thr Thr

Thr Tyr Gly

Lys Ser Asn

Val Ile Lys

Lys Pro Phe
5805

Gly Val Gly Met
5820

His Gly His Arg
5835

Gln Asp Gly Ala
5850

Gln Gln Arg Val
5865

Thr Ala Asp Val
5830

Leu Gly Asp Pro
5895

Gln Asp Arg Glu
5910

Met Gly His Thr
5925

Met Ile Met Ala
5940

Thr Glu Pro
5955

Asp Ala Gly Ala Val Glu Leu Leu Thr

5965

5970
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Glu Gln Thr Pro
5975

Ile Ser Ser Phe
5990

Glu Gln Pro Ser
6005

Pro Ala Arg Asp
6020

Pro Glu Ala Leu
6035

Gln Asp Arg Ser
6050

Ala Ser Ser Arg
6065

Gly Asp Arg Asp
6080

Asp Thr Pro Asp
6095

Arg Thr Ala Val
6110

Met Gly Arg Glu
6125

Phe Asp Ala Val

Trp Pro

Gly Ile

Pro Val

Gly Leu

Arg Gly

Gly Leu

Ser Arg

Asp Ala

Pro Ala

Val Phe

Leu Tyr

Val Ala

Glu Thr Gly Arg Ala Arg Arg Ala Gly
5980 5985

Ser Gly Thr Asn Ala His Val Val Leu
5995 6000

Glu Pro Ala Asp Ala Val Ala Pro Ala
6010 6015

Ala Pro Leu Val Leu Ser Gly Arg Thr
6025 6030

GIn Ala Asp Arg Leu Arg Ala His Leu
6040 6045

Val Pro Ala Asp Val Ala Ser Ala Leu
6055 6060

Phe Ala His Arg Ala Ala Val Leu Ala
6070 6075

Leu Arg Ala Leu Ala Ala Leu Ala Ala
6085 6090

Val Val Thr Gly Thr Ala Arg Pro Gly
6100 6105

Ser Gly Gln Gly Ser Gln Arg Leu Gly
6115 6120

Gly Arg Phe Pro Val Phe Ala Glu Ala
6130 6135

Val Leu Asp Ala Glu Leu Gly Gly Asp
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Leu

Thr

His

Gly

Phe

Leu

Ala

Val

Arg

Arg

Leu

6140

Arg
6155

Gly
6170

Arg
6185

His
6200

Ser
6215

Met
6230

Thr
6245

Ala
6260

Asp
6275

Ser
6290

Met
6305

Ala Leu Val Trp

Thr Ala GIn Pro

Leu Val Glu Ser

Ser Ile Gly Glu

Leu Ala Asp Ala

Gln Ala Leu Pro

Glu Glu Gln Val

Ala Val Asn Gly

Ala Val Leu Ala

Val Thr Thr Leu

Asp Pro Met Leu

6145 6150

Gly Thr Asp Ala Ala Ala
6160 6165

Ala Leu Phe Ala Val Glu
6175 6180

Trp Gly Val Arg Ala Asp
6190 6195

Ile Ala Ala Ala His Val
6205 6210

Ala Arg Leu Val Ala Ala
6220 6225

Thr Gly Gly Ala Met Val
6235 6240

Arg Pro His Leu Thr Asp
6250 6255

Pro Ala Ser Leu Val Leu
6265 6270

Val Ala Glu Gln Leu Arg
6280 6285

Arg Val Ser His Ala Phe
6295 6300

Glu Glu Phe Arg Ala Val
6310 6315

Leu Asp Glu

Val Ala Leu

Leu Val Ala

Ala Gly Val

Arg Ala Ser

Ala Val Arg

Asp Val Ala

Ala Gly Ala

Ala Gln Gly

His Ser Pro

Ala Glu GIn
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Leu

Gly

Val

Ala

Asp

Thr

Arg

Pro

Asp

Gly

Leu

Leu

Thr Tyr Thr Glu Pro
6320

Ala Leu Ala Gly Pro
6335

Arg His Val Arg Glu
6350

Leu Ala Glu Ala Gly
6365

Gly Val Leu Ser Ala
6380

Thr Val Thr Val Pro
6395

Thr Ala Leu Thr Ala
6410

Val Asp Trp Thr Ala
6425

Leu Pro Thr Tyr Ala
6440

Ala Thr Gly Ala Pro
6455

Ala Gly Ser Val Val
6470

Thr Gly Arg Ile Ser
6485

Val Val Pro Val Val
6325

Gly Gln Leu Cys Val
6340

Ala Val Arg Phe Gly
6355

Ala Thr Thr Phe Leu
6370

Met Ala Arg Glu Ser
6385

Val Leu Arg Arg Asp
6400

Leu Ala Thr Leu His
6415

Leu Leu Pro Ala Gly
6430

Phe Gln His Arg His
6445

Ala Gly Thr Gly Thr
6460

Ala Leu Ala Asp Gly
6475

Thr Arg Thr Gln Pro
6490

Ser Asn Val Thr
6330

Pro Gly Tyr Trp
6345

Asp Gly Val Arg
6360

Glu Leu Gly Pro
6375

Leu Pro Glu Asp
6390

Arg Asp Glu Glu
6405

Thr Thr Gly Val
6420

Pro Asp His Val
6435

Phe Trp Pro Ser
6450

Thr Gly His Pro
6465

Glu Gly Leu Val
6480

Trp Leu Ala Asp
6495
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His Ala
6500

Glu Leu
6515

Glu Glu
6530

Thr Val
6545

Arg Arg
6560

Asp Pro
6575

Leu Val
6590

Trp Pro
6605

Pro Ala
6620

Gly Leu
6635

Leu Ala
6650

Leu His

Val Gly Gly Arg Val
6505

Val Leu Arg Ala Gly
6520

Leu Thr Leu Thr Ala
6535

Arg Thr Gln Val Arg
6550

Pro Val Thr Val His
6565

Asp Pro Asp Ala Gly
6530

Thr Ala Leu Pro Pro
6595

Pro Ala Gly Ala Glu
6610

Arg Ala Ala Glu Gly
6625

Arg Ala Ala Trp Arg
6640

Leu Pro Glu Pro Ala
6655

Pro Ala Leu Leu Asp

Leu Leu Pro Gly Thr Ala Phe Val
6510

Glu Glu Val Gly Cys Asp His Val
6525

Pro Leu Val Leu Pro Asp Asp Glu
6540

Leu Gly Ala Ala Asp Ala Ala Gly
6555

Ser Arg Pro His Gly Thr Asp Asp
6570

Trp Thr Leu His Ala Thr Gly Thr
6585

Val Pro Asp Pro Leu Asp Gly Ile
6600

Pro Val Asp Leu Asp Gly Phe Tyr
6615

Phe Ala Tyr Gly Pro Ser Phe Gln
6630

Arg Asp Gly Glu Val Phe Ala Glu
6645

Asp Gly Thr Ala Thr Ala Tyr Ala
6660

Ala Ala Leu Gln Ser Ala Trp Leu
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Ala

Val

Ser

Thr

Arg

Pro

Pro

Gly

Ala

Gly

Glu

6665

Glu
6680

Pro
6695

Ala
6710

Val
6725

Ala
6740

Gly
6755

Asp
6770

Asp
6785

Thr
6800

Pro
6815

Asp
6830

Asp Arg Gly Gly

Phe Ala Trp Ser

Leu Arg Ala Arg

Ser Ala Thr Asp

Leu Glu Met Arg

Val Arg Asp Ala

Ala Gly Pro Leu

Asp Pro Phe Asp

Val Glu His His

Val Leu Leu Pro

Ala Ala Ala Ala

6670

Asp Thr Ala Gly
6685

Gly Val Ser Leu
6700

Leu Arg Arg Asp
6715

Thr Gly Gly Ala
6730

Pro Val Gly Thr
6745

Leu Phe Gly Leu
6760

Pro Asp Ala Thr
6775

Leu Thr Gly Ala
6790

Asp Asp Leu Pro
6805

Val Ala Ala Pro
6820

Ala His Thr Leu
6835

Thr

Ala

Pro

Pro

Pro

Asp

Thr

Leu

Ala

Ala

Thr

6675

Thr Ala Ala Gly
6690

Ala Ala Gly Ala
6705

Asp Gly Thr Leu
6720

Val Ala Glu Val
6735

Asp Asp Val Ala
6750

Trp Thr Pro Val
6765

Ala Val Leu Val
6780

Ala Glu Leu Gly
6795

Gly Thr Pro Ala
6810

Asp Pro Gly Gly
6825

Ala Arg Val Leu
6840
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Gly Leu Val Arg Ala Arg Leu Glu Gln Glu Arg Phe Ala Gly Thr

Arg

Ala

Asn

Ala

Arg

Ala

Thr

Ala

Val

Ala

Asp

6845

Phe
6860

Ala
6875

Pro
6890

Thr
6905

Thr
6920

Pro
6935

Val
6950

Arg
6965

Ser
6980

Asp
6995

Val
7010

Leu Val Val Thr

Ala Ala Val Trp

Gly Ala Phe Gly

Leu Pro Ala Ala

His Gly Gly Glu

Ala Gly Asp Asp

Leu Val Thr Gly

His Leu Val Ala

Arg Arg Gly Pro

Leu Ala Asp Ala

Ser Asp Arg Asp

6850 6855

Arg Gly Ala Thr Thr Gly His Asp Pro
6865 6870

Gly Leu Val Arg Ser Ala Gln Ser Glu
6880 6885

Leu Leu Asp Leu Asp Pro His Ala Ala
6895 6900

Ala Leu Gly Gly Asp Glu Pro Gln Leu
6910 6915

Leu Arg Ala Ala Arg Leu Ala Arg Arg
6925 6930

Thr Ala Ala Ala Gly Leu Gly Ala Gly
6940 6945

Gly Thr Gly Gly Leu Gly Ala Val Leu
6955 6960

Ala His Asp Val Arg Glu Leu Leu Leu
6970 6975

Asp Ala Glu Gly Ala Ala Asp Leu Val
6985 6990

Gly Ala Arg Ala Thr Val Val Ala Cys
7000 7005

Ala Val Thr Ala Leu Leu Asp Asp His
7015 7020
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Pro

Leu

Pro

Arg

Leu

Leu

Thr

Leu

Ala

Ala

Ala

Val

Val His Ala
7025

Val Ala Thr
7040

Lys Val Asp
7055

Asp Leu Ala
7070

Gly Asn Pro
7085

Asp Ala Leu
7100

Ala Leu Ala
7115

Thr Glu Ala
7130

Leu Thr Val
7145

Thr Gly Glu
7160

Leu Arg Ala
7175

Val Val

Leu Thr

Ala Ala

Ala Phe

Gly Gln

Ala Leu

Trp Gly

Glu Ala

Glu His

Pro Ala

His Gly

His
7030

Ala Ala Gly Val

Leu Asp Asp Gly
7035

Pro Glu Arg Leu Ala Ala Val Leu Arg

7045

7050

Trp His Leu His Glu Ala Thr Arg Asp

7060

Val
7075

Ala
7090

Arg
7105

Pro
7120

Ala
7135

Gly
7150

Leu
7165

Glu
7180

Met Phe Ser Ser

Asn Tyr Ala Ala

Arg Arg Thr Glu

Trp Glu Gln Gly

Arg Leu Ala Arg

Leu Ala Leu Phe

Ala Pro Met Arg

Val Pro Ala Val

7065

Val Ala Gly Val
7080

Gly Asn Ala Phe
7095

Gly Leu Pro Gly
7110

Met Ala Gly Glu
7125

Ser Gly Val Pro
7140

Asp Ala Ala Leu
7155

Leu Asp Pro Ala
7170

Leu Arg Ala Leu
7185

Arg Gly Arg Ser Arg Arg Ala Ala Val Ala Gly Ser Ala Ala
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Ala

Arg

Val

Phe

Asn

Val

Asp

Arg

Ala

Thr

Asp

7190

Ser Gly Leu Arg Asp

7205

Arg Glu Val
7220

Leu Gly His
7235

Leu

Ala

Leu

Gly

Arg Asp Leu Gly Phe

7250

Arg Leu Asn
7265

Phe Asp His
7280

Asp Leu Phe
7295

Thr Ala Ala
7310

Ser Arg Tyr
7325

Leu Val Thr
7340

Arg Gly Trp
7355

Thr

Pro

Gly

Val

Pro

Ser

Asp

Val

Thr

Thr

Ala

Gly

Gly

Leu

7195

Arg Leu Ala Pro Leu Thr

7210

7200

Pro Glu Glu
7215

Asp Leu Val Arg Gly Gln Val Ala Leu

7225

7230

Ala Ala Asp Val Asp Ala Gly Arg Ala

7240

Asp Ser Leu Thr Ser
7255

7245

Val Glu Leu Arg
7260

Thr Gly Leu Arg Leu Pro Ala Thr Met

7270

Val Asp Leu Leu Val
7285

7275

Asp Val Ile Ala
7290

Asp Asp Asp Leu Pro Ala Ala Pro Val

7300

Asp Asp Pro Ile Val
7315

7305

Ile Val Gly Met
7320

Gly Val Ala Thr Pro Asp Asp Leu Trp

7330

7335

Gly Asp Ala Ile Thr Gly Phe Pro Thr

7345

7350

Glu Asn Leu Tyr His Pro Asp Ala Asp

7360

7365
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His

Ala

Ala

Trp

Gly

Gly

Gly

Gly

Ser

Glu

Pro

Asp

Leu Gly Thr Ser Tyr
7370

Ala Glu Phe Asp Ala
7385

Thr Ala Thr Asp Ala
7400

Glu Ala Val Glu Arg
7415

Ser Ala Thr Gly Val
7430

Thr Val Leu Ala Gly
7445

Ser Ser Pro Ser Val
7460

Leu Glu Gly Pro Ala
7475

Leu Val Ala Met His
7490

Cys Ser Leu Ala Leu
7505

Gly Val Phe Val Asp
7520

Gly Arg Cys Lys Ala
7535

Thr Arg Glu Gly Gly
7375

Gly Phe Phe Gly Met
7390

GIn Gln Arg Leu Leu
7405

Ala Gly Ile Asp Pro
7420

Phe Ala Gly Val Met
7435

Pro Glu Tyr Glu Gly
7450

Ala Ser Gly Arg Val
7465

Val Thr Ile Asp Thr
7480

Trp Ala Met Gln Ala
7495

Ala Gly Gly Val Thr
7510

Phe Ala Arg Gln Arg
7525

Phe Ser Asp Asp Ala
7540

Phe Leu His Asp
7380

Ser Pro Arg Glu
7395

Leu Glu Thr Ser
7410

Val Ser Leu Arg
7425

Tyr Ser Asp Tyr
7440

Phe Gln Gly Ser
7455

Ser Tyr Thr Leu
7470

Ala Cys Ser Ser
7485

Leu Arg Ser Gly
7500

Val Met Ser Thr
7515

Gly Leu Ser Pro
7530

Asp Gly Val Gly
7545
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Trp Ala Glu Gly Ala Gly Met

7550

Ala Leu Arg
7565

Ala Val Asn
7580

Gly Pro Ser
7595

Gly Leu Ser
7610

Gly Thr Thr
7625

Thr Tyr Gly
7640

Ser Val Lys
7655

Ala Gly Val
7670

Pro Ala Thr
7685

Ser Asp Gly
7700

Asn Gly His

Gln Asp Gly

Gln Gln Arg

Thr Gly Asp

Leu Gly Asp

Arg Asp Arg

Ser Asn Ile

Ile Lys Met

Leu His Ala

Thr Val Ala

7555

Glu
7570

Ala
7585

Val
7600

Val
7615

Pro
7630

Asp
7645

Gly
7660

Val
7675

Gly
7690

Leu
7705

Glu Thr Gly Arg Ala Arg Arg

Leu Val Leu Glu Arg Gln Ser Asp

7560

Ile Leu Ala Val Val Arg Gly Ser

7575

Ser Asn Gly Leu Thr Ala Pro Asn

Ile Arg Gln

Asp Val Val

Ile Glu Ala

Thr Asp Arg

His Thr Gln

Gln Ala Met

Val Pro Ser

Leu Thr Glu

Ala

Glu

Gln

Pro

Ala

Arg

Ser

Gln

7590

Leu Ala Ser Gly
7605

Ala His Gly Thr
7620

Ala Leu Ile Ala
7635

Leu Leu Leu Gly
7650

Ala Ala Gly Val
7665

His Gly Thr Leu
7680

His Val Asp Trp
7695

Arg Ala Trp Pro
7710

Ala Ala Val Ser Ser Phe Gly Ile
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Ser

Ala

Ala

Gly

Leu

Leu

Ala

Ala

Phe

His

Ala

7715

Gly Thr Asn Ala His
7730

Ser Gly Pro Val Ala
7745

Val Pro Trp Val Leu
7760

GIn Ala Gly Lys Leu
7775

Arg Pro Ala Asp Val
7790

Phe Asp His Arg Ala
7805

Leu Arg Gly Leu Thr
7820

Val Val Thr Gly Ala
7835

Ser Gly Gln Gly Ser
7850

Asp Arg Phe Pro Val
7865

Ala Leu Glu Ala Glu
7880

7720

Val TIle Leu Glu Gln
7735

Thr Pro Asp Gly Thr
7750

Ser Gly Arg Thr Pro
7765

Ala Glu Ala Leu Glu
7780

Gly Leu Ser Leu Ala
7795

Ala Val Leu Ala Ala
7810

Ala Leu Ala Ala Asp
7825

Val Arg Ser Gly Arg
7840

Gln Arg Pro Gly Met
7855

Phe Ala Glu Ala Phe
7870

Leu Gly Ser Asp Leu
7885

7725

Pro Ala Thr Asp
7740

Asp His Asp Arg
7755

Glu Ala Leu Ala
7770

Arg Arg Pro Gly
7785

Thr Gly Arg Thr
7800

Asp Arg Glu Glu
7815

Leu Pro Asp Pro
7830

Thr Ala Val Leu
7845

Gly Arg Glu Leu
7860

Asp Ala Val Met
7875

Arg Pro Val Val
7890
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Trp

Pro

Ser

Glu

Ala

Pro

Val

Gly

Glu

Leu

Leu

Pro

Gly Ser Asp Thr
7895

Ala Leu Phe Ala
7910

Trp Gly Ile Thr
7925

Ile Ala Ala Ala
7940

Ala Arg Leu Val
7955

Ala Gly Gly Ala
7970

Ala Pro Tyr Val
7985

Pro Glu Ser Val
8000

Val Ala Ala Arg
8015

Arg Val Ser His
8030

Ser Glu Phe Gly
8045

Ser Ile Pro Val
8060

Lys

Val

Pro

His

Ala

Met

Thr

Val

Phe

Ala

Ala

Val

Pro Leu Asp Glu Thr Gly Ala Ala Gln

7900

Glu
7915

Asp
7930

Val
7945

Ala
7960

Ile
7975

Asp
7990

Val
8005

Thr
8020

Phe
8035

Val
8050

Ser
8065

Val Ala Leu

Val Leu Ala

Ala Gly Val

Arg Ala Ser

Ala Val Arg

Arg Leu Ser

Ser Gly Asp

Ala Asp Gly

His Ser Pro Leu Met

Ala Ala Gly Ile Thr

Phe

Gly

Phe

Leu

Ala

Ile

Glu

His

7905

Arg Leu Val Glu
7920

His Ser Ile Gly
7935

Ser Leu Ala Asp
7950

Met Gln Ala Leu
7965

Thr Glu Asp Asp
7980

Ala Ala Val Asn
7995

His Ala Val Arg
8010

Arg Ala Thr Ala
8025

Asp Pro Met
8040

Tyr Arg Glu
8055

Asn Val Thr Gly Ala Leu Ala Gly

8070
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Pro Gly Glu Leu Cys
8075

Glu Thr Val Arg Phe
8090

Gly Val Gly Thr Phe
8105

Ala Leu Val Ser Ser
8120

Leu Arg Lys Asp Arg
8135

Asp Pro Gly Tyr Trp Val

8080

Ala Asp Gly Val Thr Ala

8095

Leu Glu Leu Gly Pro Asp

8110

GIn Thr Ala Asp Gly Val

8125

Pro Glu Pro Gly Ala Ala

8140

Ala Arg Leu His Thr Ala Gly Thr Asp Val Asp

8150

8155

Leu Thr Gly Gly Arg Arg Val Glu Leu Pro Thr

8165

8170

Arg Glu Arg Tyr Trp Pro Ala Gly Pro Leu Gly

8180

8185

Leu Arg Ala Val Gly Leu Gly Ala Ala Gly His

8195

8200

Ala Ala Val Gly Leu Ala Ala Asp Asp Gly Cys

8210

8215

Arg Met Ser Leu Arg Thr His Pro Trp Leu Ala

8225

8230

Ala Gly Arg Val Val Val Pro Gly Thr Ala Leu

Arg
8085

Leu
8100

Gly
8115

Val
8130

Leu
8145

Trp
8160

Tyr
8175

Gly
8190

Pro
8205

Leu
8220

Asp
8235

Leu

His Val Arg

Gln Gly Ala

Val Leu Ser

Val Pro Leu

Ala Ala Leu

Pro Ala Leu

Ala Phe Gln

Thr Ala Asp

Leu Leu Gly

Phe Thr Gly

His Thr Val

Glu Met Ala
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Val

Thr

Val

Val

His

Glu

Val

Gly

Glu

Ala

His

8240

Arg
8255

Leu
8270

Gln
8285

Gly
8300

Ala
8315

Val
8330

Gln
8345

Pro
8360

Leu
8375

Asp
8390

Thr
8405

Ala Gly Asp Glu

Gly Ala Pro Leu

Val Ala Val Glu

Val Trp Ser Arg

Thr Gly Ala Leu

Thr Thr Glu Trp

Gly Cys Tyr Asp

Val Phe Arg Gly

Phe Ala Glu Val

Ala Phe Gly Leu

Ser Leu Leu Thr

8245 8250

Val Gly Cys Asp Arg Val
8260 8265

Val Leu Pro Thr Ser Gly
8275 8280

Ala Pro Asp Glu Ala Gly
8290 8295

Ser Gly Asp Asp Gly Thr
8305 8310

Ser Thr Ala Gly Ser Pro
8320 8325

Pro Pro Ala Gly Ala Glu
8335 8340

Ala Phe Ala Asp Ala Gly
8350 8355

Leu Arg Ala Ala Trp Arg
8365 8370

Ala Leu Pro Glu Glu Thr
8380 8385

His Pro Ala Leu Leu Asp
8395 8400

Gly Leu Gly Asp Gly Gly
8410 8415

Asp Glu Leu

Ser Val Gln

Arg Arg Thr

Trp Thr Arg

Ala Val Gly

Pro Val Glu

Phe Gly Tyr

Arg Gly Glu

Ala Gly Ser

Ala Ala Leu

Thr Ala Ala
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Leu Pro Phe Ser Trp Gln Gly Val Ser Leu His Arg Ser Gly Ala

8420

Thr Ala Leu Arg Val Arg
8435

Ser Val Arg Ala Ser Asp
8450

Asp Ser Leu Val Thr Arg
8465

Gly Val Gly Asp Ala Leu
8480

Ala Thr Gly Ala Pro Arg
8495

Leu Gly Leu Ala Gly Pro
8510

Thr Gly Thr Asp Val Ala
8525

Glu Val Val Val Leu Gly
8540

Gly Thr His Arg Thr Thr
8555

Trp Leu Arg His Asp Ala
8570

Thr Arg Gly Ala Thr Asp
8585

8425

Leu Ala Pro Ser Gly
8440

Pro Ala Gly Ala Pro
8455

Ala Val Ala Ala Asp
8470

Phe Glu Val Thr Arg
8485

Thr Val Ala Val Leu
8500

Leu Ala Asp Ala Gly
8515

Val TIle Ala Ala Arg
8530

Val Asp Gly Ala Gly
8545

Ala Glu Val Leu Gly
8560

Leu Ala Gly Ser Arg
8575

Gly Ser Asp Leu Ala
8590

8430

Ala Asp Ala
8445

Val Val Thr
8460

Ala Ala Thr
8475

Gln Pro Val
8490

Gly Glu Asp
8505

Val Pro Val
8520

Asp Glu Val
8535

Asp Pro Val
8550

Thr Leu Gln
8565

Leu Val Val
8580

Ala Ala Ala
8595
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Ala Gly
8600

Gly His
8615

Leu Ala
8630

Gly Ala
8645

Gly Asp
8660

Gly Gly
8675

Glu Val
8690

Ala Asp
8705

Arg Gly
8720

Ala Ala
8735

Leu Thr
8750

Leu Ala

Leu

Leu

Ser

Glu

Pro

Thr

His

Val

Ala

Ser

Val Arg Ser Ala Gln Thr Glu His
8605

Asp Leu Gly Gly Asp Gly Thr Val
8620

Ala Leu Gly Ser Asp Glu Pro Ala
8635

Ile Arg Ala Pro Arg Leu Thr Arg
8650

Ala Val Trp Asn Pro Asp Gly Thr
8665

Gly Gly Leu Gly Ala Gln Leu Ala
8680

Gly Val Arg His Leu Val Leu Ala
8695

Pro Gly Ser Ala Val Leu Val Asp
8710

Ser Val Ser Val Arg Val Cys Asp
8725

Thr Ala Leu Val Ala Asp Ala Gly
8740

Val Val His Thr Ala Gly Val Leu
8755

Leu Thr Ala Glu Arg Leu Gly Thr

Pro Gly Ala Val
8610

Asp Ala Asp Ala
8625

Leu Thr Leu Ser
8640

Leu Pro Val Gly
8655

Val Leu Val Thr
8670

Arg His Leu Val
8685

Ser Arg Arg Gly
8700

Glu Leu Thr Ala
8715

Val Ser Asp Pro
8730

Ala Asp Arg Ser
8745

Asp Asp Gly Val
8760

Val Leu Ala Pro
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Lys

Asp

Gly

Asp

Ser

Thr

Pro

Leu

Val

Ala

Ala

8765

Ala Asp Ala Ala Trp
8780

Leu Asp Ala Phe Val
8795

Gly Ala Gly Gln Ala
8810

Ala Leu Ala Ala His
8825

Leu Ala Trp Gly Pro
8840

Leu Asp Asp Ala Glu
8855

Pro Leu Ser Ala Gln
8870

Ala Val Ser Gly Thr
8885

Arg Leu Asp Thr Ala
8900

Ile Leu Arg Gly Leu
8915

Gly Gly Ala Ala Thr
8930

8770

Tyr Leu His Glu Ala
8785

Val Phe Ser Ser Val
8800

Asn Tyr Ala Ala Gly
8815

Arg Arg Ala Ala Gly
8830

Trp Glu Gln Gly Ser
8845

Ala Ala Arg Leu Ala
8860

Asp Gly Leu Ser Leu
8875

Ala Asp Gly Pro Ser
8890

Ala Leu Ala Glu Ser
8905

Val Arg Thr Arg Thr
8920

Val Ala Gly Leu Val
8935

8775

Thr Arg His Leu
8790

Ala Gly Val Leu
8805

Asn Ala Phe Leu
8820

Leu Pro Gly Leu
8835

Gly Met Thr Gly
8850

Arg Ser Gly Met
8865

Phe Asp Ala Ala
8830

Leu Val Ala Pro
8895

Gly Glu Val Pro
8910

Arg Arg Ala Ala
8925

Asp Arg Leu Val
8940
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Ala Leu Gly Pro Asp Val

Arg

Val

Thr

Arg

Leu

Val

Val

Ser

Val

Tyr

Gly

8945

Thr
8960

Asp Glu Arg Ala Pro

8975

Ala Val Glu Leu Arg

8990

Leu Thr Ala Thr Leu

9005

Ala
9020

Pro Ala Pro Val Ala

9035

Val
9050

Pro Glu Asp Leu Trp

9065

Ser
9080

Asp Pro Asp Pro Asp

9095

Gly Phe Leu His Asp

9110

Arg Ile Ala Met

Glu His Leu His

Val Val Gly Met

Gly Phe Pro Thr

Arg His Arg Glu Leu Leu Asp Leu Val

8950

8955

Val Leu Gly His Ala Asp Pro Ala Val

8965

8970

Leu Arg Asp Leu Gly Phe Asp Ser Leu

8980

Asn Arg Leu Ser
8995

Val Phe Asp His
9010

Glu Glu Leu Phe
9025

Ala Pro Ala Ala
9040

Ala Cys Arg Phe
9055

Arg Leu Leu Asp
9070

Asn Arg Asn Trp
9085

His Ile Gly Thr
9100

Ala Gly Gly Phe
9115

Thr

8985

Ala Thr Gly Leu
9000

Pro Thr Ala Thr Ala

9015

Gly Ala Asp Gly Val

Val

9030

Ala Asp Asp Pro
9045

Pro Gly Gly Val Ser

9060

Asp Gly Val Asp Ala

9075

Asp Leu Gly Ser Val

Ser

9090

Ser Thr Arg His
9105

Asp Ala Gly Phe Phe

9120
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Gly Met
9125

Leu Leu
9140

Asp Pro
9155

Val Met
9170

Glu Gly
9185

Arg Val
9200

Asp Thr
9215

Gln Ala
9230

Val Thr
9245

Gln Arg
9260

Ala Ala
9275

Leu Glu

Ser Pro Arg

Leu Glu Thr

Val Ser Leu

Tyr Ser Asp

Leu Gln Gly

Ser Tyr Thr

Ala Cys Ser

Leu Arg Ala

Val Met Ser

Gly Leu Ser

Asp Gly Val

Arg Arg Ser

Glu Ala Thr Ala Thr Asp Ala Gln Gln Arg
9130 9135

Ser Trp Glu Ala Val Glu Arg Ala Gly Ile
9145 9150

Arg Gly Ser Ala Thr Gly Val Phe Ala Gly
9160 9165

Tyr Gly Ser Ile Leu Gly Gly Arg Glu Phe
9175 9180

Gln Gly Ser Ser Pro Ser Val Ala Ser Gly
9190 9195

Leu Gly Leu Glu Gly Pro Ala Val Thr Val
9205 9210

Ser Ser Leu Val Gly Met His Leu Ala Ala
9220 9225

Gly Glu Cys Thr Leu Ala Leu Ala Gly Gly
9235 9240

Thr Pro Gly Thr Phe Val Glu Phe Ser Arg
9250 9255

Pro Asp Gly Arg Cys Lys Ala Phe Ala Asp
9265 9270

Gly Trp Ser Glu Gly Val Gly Met Leu Val
9280 9285

Asp Ala Leu Arg Asn Gly His Glu Ile Leu
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Ala

Gly

Arg

Val

Ala

Arg

Gln

Met

Ser

Glu

Val

9290

Val
9305

Leu
9320

Ala
9335

Glu
9350

Gln
9365

Pro
9380

Ala
9395

Arg
9410

Ser
9425

Pro
9440

Ser
9455

Leu Arg Gly Ser

Thr Ala Pro Asn

Leu Ala Asn Ala

Ala His Gly Thr

Ala Leu Ile Ala

Leu Leu Leu Gly

Ala Ala Gly Val

His Gly Thr Val

His Val Asp Trp

Thr Pro Trp Pro

Ser Phe Gly Ile

9295 9300

Ala Val Asn Gln Asp Gly Ala Ser Asn
9310 9315

Gly Pro Ser Gln Gln Arg Val Ile Arg
9325 9330

Gly Leu Gly Val Gly Asp Val Asp Val
9340 9345

Gly Thr Thr Leu Gly Asp Pro Ile Glu
9355 9360

Thr Tyr Gly Arg Asp Arg Asp Ile Asp
9370 9375

Ser Val Lys Ser Asn Leu Gly His Thr
9385 9390

Ala Gly Val Ile Lys Met
9400 9405

Val Leu Ala

Pro Arg Thr Leu His Val
9415 9420

Asp Ala Pro

Ser Asp Gly Thr Val Ala Leu Leu Thr
9430 9435

Glu Thr Gly Arg Ala Arg Arg Ala Gly
9445 9450

Ser Gly Thr Asn Ala His
9460 9465

Ile Val Leu
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Glu

Glu

Ala

Gln

Thr

Gly

Pro

Ala

Arg

Ala

Gln
9470

Pro
9485

Val
9500

Pro
9515

Arg
9530

Pro
9545

Asp
9560

Leu
9575

Asp
9590

Val

9605

Gly Thr
9620

Gly Arg
9635

Pro Val Ala Val

Arg Val Val Pro

Arg Ala GIn Ala

Gly Pro Arg Arg

Ser Glu Phe Ala

Asp Pro Leu Ala

Pro Ala Ala Val

Leu Phe Ser Gly

Leu Tyr Ala Arg

Val Ala Ala Leu

Leu Arg Glu Val

Leu Asp Glu Thr

Ala Glu Pro Gly Glu Pro Ala Glu Pro
9475 9480

Trp Val Leu Ser Gly Arg Ser Pro Glu
9490 9495

Ala Arg Leu Arg Asp Ala Leu Thr Glu
9505 9510

Val Asp Val Ala His Ala Leu Ala Thr
9520 9525

His Arg Ala Val Val Leu Ala Gly Ala
9535 9540

Ala Leu Asp Ala Val Ala Cys Gly Arg
9550 9555

Thr Gly Glu Ser Asp Gly Gly Arg Thr
9565 9570

Gln Gly Ser Gln Arg Pro Gly Met Gly
9580 9585

Phe Pro Val Phe Ala Glu Ala Phe Asp
9595 9600

Asp Ala Glu Leu Glu Pro Ala Asp Gly

9610

Met
9625

9615

Trp Ala Ala Asp Asn Gly Glu Ser

9630

Gly Trp Thr Gln Pro Ala Leu Phe Ala

9640

9645
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Val

Pro

His

Ala

Met

Thr

Val

Leu

Ala

Ala

Val

Asp

Glu Val Ala Ala His Arg Leu Val Glu Ser
9650 9655

Asp Leu Val Ala Gly His
9665 9670

Ser Ile Gly Glu

Val Ala Gly Val Phe Ser
9680 9685

Leu Ala Asp Ala

Ala Arg Ala Arg Leu Met Gln Ala Leu Pro

9695 9700

Ile Ala Val Gln Ala Arg Ala Asp Glu Val
9710 9715

Gly Asp Val Ala Ile Ala Ala Val Asn Gly
9725 9730

Val Ser Gly Thr Glu Asp Ala Val Leu Ala
9740 9745

Ala Glu Gln Gly Arg Arg Thr Thr Arg Leu
9755 9760

Phe His Ser Pro Leu Met
9770 9775

Asp Pro Met Leu

Val Ala Glu Arg Leu Thr Tyr Ala Glu Pro
9785 9790

Ser Asn Leu Thr Gly Ala Leu Ala Arg Pro
9800 9805

Pro Glu Tyr Trp Val Arg His Val Arg Glu

Trp Gly Val Arg
9660

Ile Ala Ala Ala
9675

Ala Arg Leu Val
9690

Thr Gly Gly Ala
9705

Thr Pro Leu Leu
9720

Pro Ala Ser Val
9735

Val Gly Thr Arg
9750

GIn Val Ser His
9765

Glu Gly Phe Arg
9780

Val Val Pro Val
9795

Gly Gln Leu Cys
9810

Thr Val Arg Phe
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Ala

Leu

Thr

Arg

Ala

Arg

Trp

Ala

Glu

Arg

Val

9815

Asp
9830

Glu
9845

Val
9860

Asp
9875

Ala Gly Arg Thr Gly

9890

Pro
9905

Phe
9920

Gly
9935

Leu Ala Ser Gly Gly

9950

Gly
9965

Leu
9980

Gly Leu Ala Ser

Ile Gly Pro Asp

Pro Glu Gly Ala

Glu Glu Thr Thr

Ala Arg Val Asp

Trp Pro Ala Ala

Leu Gly Ala Pro

Ser His Pro Trp

Val Pro Gly Thr

9820

Leu
9835

Gly
9850

Val
9865

Ala
9880

Gly
9895

Leu
9910

Arg
9925

Glu
9940

Gly
9955

Leu
9970

Ala
9985

Asp Ala Ala Gly Val

Val Leu Ser

Thr Val Pro

Leu Thr Ala

Trp His Asp

Pro Thr Tyr

Thr Ala Asp

9825

Thr Ala Tyr
9840

Ala Leu Ala Ala GIn

9855

Leu Leu Arg Arg Asp

9870

Arg Ala Gln Leu His

9885

Leu Phe Thr Gly Thr

9900

Ala Phe Gln His Gln

9915

Gly Asp Val Arg Ala

9930

His Pro Leu Leu Gly Ala Ala Val

Val Val Phe

Val Asp His

Leu Leu Asp

Thr Val

Met Ala

9945

Thr Gly Arg Leu Ser

9960

Leu Gly His
9975

Ile Arg Ala
9990
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Gly Asp Gln Val Gly Cys Asp  Arg Val Glu Glu Leu Thr Leu Ala
9995 10000 10005

Ala Pro Leu Ala Leu Pro Glu Gln Gly Ala Leu GIn  Leu Gln Val
10010 10015 10020

Thr Val  Asp Ala Pro Asp Pro  Asp Gly Asn Arg Ala Ile Gly Ile
10025 10030 10035

His Ser  Arg Pro Glu Gly Ala Gly Glu Asp Ala Trp Thr Arg His
10040 10045 10050

Ala Ala Gly Ala Leu Ala Pro  Ala Gly Pro Ala Ala Pro Leu Gly
10055 10060 10065

Ala Asp Ala Ala Val Trp Pro Pro Pro Asp Ala Val Glu Ile Asp
10070 10075 10080

Thr Glu Gly Cys Tyr Asp Thr Phe Ala Asp Ala Gly Phe Val Tyr
10085 10090 10095

Gly Pro  Val Phe Arg Gly Leu Arg Ala Ala Trp Arg Arg Gly Glu
10100 10105 10110

Glu Leu  Phe Ala Glu Val Glu Leu Pro Asp Gly Ala Gly Gly Thr
10115 10120 10125

Asp Gly  Phe Gly Leu His Pro Ala Leu Leu Asp Ala Ala Leu His
10130 10135 10140

Val Ser Leu Leu Ala Ala Leu Ala Ser Asp Gly Thr  Gly Gly Thr
10145 10150 10155

Gly Gly  Gly Ala Leu Pro Phe  Ser Trp Ser Gly Val Ser Leu Met
10160 10165 10170
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Ala Gly Gly Ala Ala Ala Leu Arg Val Arg Ile Ala Pro Ser Ala
10175 10180 10185

Asp Gly  Val Leu Ser Val Arg Ala Val Asp Gly Ala Gly Ala Pro
10190 10195 10200

Val Val  Thr Val Glu Ala Leu His Thr Arg Gln Val Gly Ala Glu
10205 10210 10215

Gln Leu Arg Ala Ala Arg Thr  Asp Arg Asp Ala Leu Phe Gly Leu
10220 10225 10230

Asp Trp Thr Val Val Asp Ala Ala Glu Gly Ala Ala Pro Val Val
10235 10240 10245

Ala Val Leu Gly Ala Asp Pro  Phe Gly Leu Ala Gly Ala Val Pro
10250 10255 10260

Asp Ala Val Gln Val Asp Asp Leu Ala Thr Leu Val  Ser Ala Thr
10265 10270 10275

Asp Pro Val Pro Asp Val Val Leu Phe Pro Val Ala Ala Glu Pro
10280 10285 10290

Gly Val  Thr Gly Arg Pro Glu  Glu Val Arg Ala Cys Thr Val Arg
10295 10300 10305

Val Leu Glu Gln Leu Gln Arg  Trp Leu Ala Thr Glu Glu Leu Ala
10310 10315 10320

Thr Ala Arg Leu Val Val Val  Thr Arg Gly Ala Val Thr Val Asp
10325 10330 10335

Asp Gly  Gly Val Gly Asp Leu Pro Ala Ala Ala Val Arg Gly Leu
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Val

Asp

Ala

Asp

His

Asp

Leu

Val

Leu

Ala

Glu

10340

Arg  Ser Ala
10355

Leu Asp Pro
10370

Ala Leu Thr
10385

Gly  Ala Leu
10400

Glu  Gln Pro
10415

Gly  Thr Val
10430

Val Ala Arg
10445

Leu Ala Gly
10460

Val  Ala Asp
10475

Cys Asp Val
10490

Ala Gly Arg
10505

10345

Ser His Glu
10360

Asp Ala Ala
10375

Ala Leu Ala
10390

Arg Ala Pro
10405

Asp Gly Ser
10420

Leu Val Thr
10435

His Leu Val
10450

Arg Arg Gly
10465

Leu Glu Ala
10480

Ala Asp Arg
10495

Glu Arg Pro
10510

Asn Pro Gly Thr

Gly Thr Asp Phe

Arg Leu Ala Arg

10350

Phe Gly Leu Leu
10365

Ser  Gly Leu Ala
10380

Thr Glu Pro Glu Leu Ala Val Arg

10395

Ile Ala Ala Thr
10410

Asp Ala Arg Pro Ala Leu Arg Thr

10425

Gly Gly Thr Gly Gly Leu Gly Ser

10440

Thr Gly Arg Gly Val Arg Asp Leu

10455

Pro Ser Ala Pro Gly Ala Ala Glu

10470

Leu Gly Ala Arg Val Arg Val Val

10485

Asp Ala Val Ala Ala Leu Val Ala

10500

Leu Arg Gly Val Val His Thr Ala

10515
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Gly

Leu

His

Ser

Ala

Ala

Gln

Arg

Leu

Ala

Leu

Pro

Val Leu
10520

Asp  Thr
10535

Glu Ala
10550

Ser  Val
10565

Ala Gly
10580

Asp Gly
10595

Gly  Ser
10610

Leu Ala
10625

Glu Leu
10640

Leu Val
10655

Asp  Glu
10670

Arg Arg
10685

Asp Asp Gly Val
10525

Val Leu Arg Pro
10540

Thr Arg Asp Leu
10555

Ala Gly Val Leu
10570

Asn Ala Tyr Leu
10585

Leu Ala Gly Leu
10600

Gly Met Thr Gly
10615

Arg Ser Gly Met
10630

Phe Asp Thr Leu
10645

Leu Pro Val Arg
10660

Val Pro Ala Leu
10675

Thr Ala Ala Ala
10690

Leu Gly Ser Leu Asp Ala Ala Arg

10530

Lys Ala Asp Ala Ala Trp His Leu

10545

Asp Leu Asp Ala Phe Val Leu Phe

10560

Gly Gly Ala Gly Gln  Ala Asn Tyr

10575

Asp Ala Leu Ala Ala Ser Arg Arg

10590

Ser Met Ala Trp Gly Pro Trp Glu

10605

Thr Leu Gly Glu Ala  Glu Ala Gln

10620

Pro Pro Leu Pro Ala Glu Gln Gly

10635

Leu Ala Ala Gly Ser  Thr Gly Arg

10650

Leu Asp Leu Ala Ala Leu Arg Ala

10665

Leu Arg Gly Leu Val  Arg Thr Thr

10680

Gly Thr Ala Pro Asp Ala Asp Ala

10695
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Leu Val  Arg Arg Leu Ala Gly Leu Gly Ala Pro Glu Gln Asp Glu
10700 10705 10710

Ile Leu Leu Ala Leu Val Arg Gly Gly Ala Ala Asp  Val Leu Gly
10715 10720 10725

His Thr  Asp Ala Thr Ala Val Gly Val Arg Gln Gln  Phe Gln Glu
10730 10735 10740

Leu Gly Phe Asp Ser Leu Thr Ala Val Glu Tyr Arg Asn Arg Leu
10745 10750 10755

Asn Ala Ala Thr Gly Leu Arg Leu Pro Ala Thr Leu Leu Phe Asp
10760 10765 10770

Phe Pro  Thr Pro Ala Glu Val Val Arg His Leu Arg Ser Arg Leu
10775 10780 10785

Val Val Ala Glu Pro Ala Gly Ala Asp Ala Val Leu Ala Ala Leu
10790 10795 10800

Asp Gly Leu Glu Arg Ala Ile Ala Gly Leu His Val  Asp Asp Glu
10805 10810 10815

Gly Glu His Arg Arg Val Ala Gly Arg Ile Glu Val Leu Arg Thr
10820 10825 10830

Lys Trp Ala Gly Leu His Ala Glu Asp Arg Pro Ser  Asp Pro Asp
10835 10840 10845

Gly Asp Gly Ala Gly Asp Asp  Thr Leu Asp Asp Ala  Ser Asp Asp
10850 10855 10860

Asp Met  Phe Ala Leu Leu Asn  Asp Glu Leu Gly Leu Gly
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10865 10870 10875
<210> 16
<211> 274
<212> PRT
<213> Pseudonocardia autotrophica

<400>

16

Met Pro Val His Trp Leu Arg Arg Pro Ala Ala Arg Arg Val Arg Pro

1

5 10 15

Arg Gly Arg Asn Pro Met Thr Thr Thr Ala Thr Glu Glu Ser Leu Trp

20 25 30

Val Arg Cys Phe His Pro Ala Pro Glu Arg Pro Val Gln Leu Val Cys

35 40 45

Phe Pro His Ala Gly Gly Ser Ala Ser Phe Tyr Phe Pro Val Ser Ala

50

55 60

GIn Leu Gln Thr Thr Ala Glu Val Phe Ala Val Gln Tyr Pro Gly Arg

70 75 80

Gln Asp Arg Arg Arg Glu Thr Ser Pro Gly Asp Leu His Thr Leu Ala

85 90 95

Asp Gln Val His Gly Ala Leu Arg Asp Ser Leu Arg Gly His Arg Pro

100 105 110

Thr Val Phe Phe Gly His Ser Met Gly Ala Thr Leu Ala Phe Glu Val

115 120 125

Ala Arg Arg His Glu Ala Gln Gly Gly Arg Ile Ala His Leu Phe Ala

130

135 140

Ser Gly Arg Arg Ala Pro Ser Arg Val Arg Asp Glu His Val His Arg
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145

Leu Ser

Asp Thr

Ala Ile

Gly Ala
210

Pro Lys
225

Gly Pro

Ser Asp

Ser Ser

<210>
<211>
<212>
<213>

<400>

150

Asp Glu GIn Ile Val Glu Glu Leu
165 170

Ala Leu Leu Gly Asp Asp Glu Ile
180 185

Arg Ser Asp Tyr Glu Ala Ile Glu
195 200

Thr Val Ala Ala Pro Ile Thr Val
215

Thr Ser Arg Asp Glu Ala Glu Ser
230

Phe Asp Leu His Val Arg Pro Gly
245 250

Ala Pro Ala Ile Ile Ala Met Leu
260 265

17
946
PRT
Pseudonocardia autotrophica

17

155 160

Lys Leu Leu Ala Gly Thr
175

Leu Arg Met Ile Leu Pro
190

Thr Tyr Arg Cys Thr Pro
205

Leu Thr Gly Asp Ser Asp
220

Trp Arg Asp His Thr Ser
235 240

Gly His Phe Phe Leu Gly
255

Arg Thr Val Leu Thr Ala
270

Met Ser Asp Ala Thr Asp Arg Gly Val Arg Leu Val Gly Arg Gly Ser

1

5 10

15

Glu Ser Ala Trp Leu Ala Ser Ala Gly Ala Gly Ala Ala Ala Gly Ser

20 25

30
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His Val Val Arg Leu Leu Val
35

Leu Leu Asp Gly Phe Cys Thr
50 55

Arg Ala His Gly Arg Glu Arg
65 70

Arg Glu Leu Phe Gly Ala Leu
85

Leu Leu Glu Gly Gly Ala Arg
100

Thr Gly Gly Ala Gly Pro Asp
115

Tyr Trp Leu Thr Val Asn His
130 135

Val Asp Asp Leu Gln Trp Cys
145 150

Phe Leu Leu Arg Arg Ser Glu
165

Ser Arg Thr Asp Gly Ala Gly
180

Arg Thr Gln Ala Gly Ala Ala
195

Ser Gly Val Ala Arg Leu Ala

Gly Pro Pro Gly
40

Glu Val Pro Ala

Thr Ser Asp Ile
75

Ala Gly Ala Gly
90

Trp Ser Ala Pro
105

Asn Leu Tyr Pro
120

Thr Ala Arg Gly

Ile

Gly

60

Ser

Pro

Ala

Val

Pro
140

Gly Lys
45

Val Arg

Phe Ala

Val Asp

Leu Asp
110

Leu His
125

Leu Val

Asp Asp Ala Ser Leu Ala Phe

155

Gly Leu Pro Leu Gly Val Val

170

Ala Leu Pro Asp Arg Leu Ala

185

190

Val Thr Glu Val Gly Pro Leu

200

205

Val Ala Arg Gly Ala Gly Thr
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Ser Val

Ala Ala

Val Val
80

Pro Ala
95

Glu Ala

Gly Leu

Leu Val

Leu Gly
160

Leu Ala

175

Glu Ile

Asp Arg

Gly Ala
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210

Glu Pro Pro Gln Ala Pro
225 230

Gly Asn Pro Leu Leu Val
245

Thr Gly Asp Gly Ala Thr
260

Val Asp Gly Leu Val Glu
275

Arg Ala Val Ala Ala Ala
290

Val Leu Ala Thr Leu Ser
305 310

Val Ala Thr Leu Val Arg
325

Phe Arg His Asp Leu Leu
340

Asp Glu Leu Asp Asp Leu
355

Ala Gly Arg Pro Ala Glu
370

Gly Ala Gly Glu Pro Trp
385 390

Ala Ala Ala His Arg Gly
405

215

Leu Leu Asp Ala

Glu Gln Leu Val
250

Asp Arg Ile His
265

Arg His Val Phe
280

Val Ala Val Val
295

Gly Val Pro Ala

Thr Glu Val Phe
330

Arg Thr Ala Val
345

Arg Arg Arg Gly
360

Val Val Ala Ala
375

Met Val Asp Val

Ala Arg Pro Ala
410

220

Leu Thr Glu Ala Ser Gly
235 240

Ala Glu Leu Gly Pro Val
255

Arg Leu Gly Arg Glu Val
270

Asp Ala Pro Pro His Val
285

Gly Ala Glu Gln Thr Thr
300

Gly Ser Val Ala Asp Ala
315 320

Ala Pro Asp Arg Ser Asp
335

Leu Arg Gly Leu Pro Gly
350

Ala Arg Val Leu Ser Asp
365

Val Leu Leu Val Leu Pro
380

Leu Leu Glu Ala Ala Ala
395 400

Val Ala Arg Tyr Leu Glu
415
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Pro Val

Ala Ala

Arg Asp
450

Ala Val

465

Ala Val

Pro Ala

Ala Ala

Thr Ile

530

Ala Glu
545

Gly Asp

Val Asp

Val Leu

Val Ala Ala Arg Pro Asp Asp Val Gly Ala Arg

420

Ala Leu Ala Gln His
435

Ala Leu Asp Arg Ala
455

Gln Leu Ala Met Thr
470

Arg Val Leu Gln Asp
485

Asp Pro Gly Pro Glu
500

Leu Leu Val Val Gly
515

Asp Arg Met Gly Arg
535

Arg Gln Lys Leu Ala
550

Asp Ala Ala Ala Ala
565

Glu Ala Thr Leu Gly
580

Arg Leu Ala Asp Glu
595

Glu
440

Val

Ser

Val

Ala

Leu

520

Met

Met

Val

Gly

Val
600

425

Pro Glu Arg

Asp Leu Pro

Leu Ala Val
475

Leu Asp Thr
490

Thr Glu Leu
505

Asp Glu Lys

Ala Arg Pro

Met Thr Val
555

Asp Leu Ala
570

Trp Ala Val
585

Glu Glu Ser

Ala Val
445

Ser Arg
460

Gln Gln

Met Asp

Arg Thr

Lys Thr
525

Ala Gly
540

Thr Leu

Arg Arg

Leu Ala

Thr Ala
605

Thr Arg Leu
430

Ala Gln Leu

Ala Gln Ala

Ala Pro Arg
480

Arg Glu Phe
495

His Val Glu
510

Val Ala Ala

Arg Thr Pro

Ala Met Asp
560

Val Leu Leu
575

Ser Ser Leu
590

Val Leu Asp
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Arg Leu Val Val Gln Ser Arg Glu Gln
610 615

Leu Ala Val Gly Thr Arg Ala Thr Asn
625 630

Ala Glu Gly Glu Ala Asp Ala Arg Thr
645

Glu Ala Trp Arg Gly Asn Thr Val Val
660 665

Val Arg Gln Gln Gln Gly Asp Pro Glu
675 680

Gly Ile Val Arg Pro Arg Leu Glu Asp
690 695

Tyr Leu Met Ala Arg Ala Gly Ala Thr
705 710

Arg Ala Leu Ser Thr Tyr Arg Arg Cys
725

Gly Ile Ala Asn Pro Val Leu Ala Pro
740 745

Leu Leu Ala Asp Thr Gly Arg Ala His
755 760

Gly Gly Ala Glu Arg Ala Ala Arg Trp
770 775

Leu Ala Leu Leu Ala Arg Gly Val Val
785 790

Ala Ser

His Val
635

Ala Leu

650

Pro Thr

Ala Ala

Phe Ala

Ala Asp
715

Gly Asp

730

Trp Trp

Glu Ala

Gly Thr

Thr Ala
795

Ala Trp Thr Tyr
620

Val Val Gly Ser

Asp Ile Ala Glu
655

Ile Ala Leu Ala
670

Leu Glu Leu Leu
685

Trp Glu Tyr His
700

Val Gly Asp Val

Ser Leu Asp Ala
735

Val His Ala Ala
750

His Gly Ile Val
765

Gly Arg Gly Arg
780

Gly Pro Arg Gly
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Ser

Leu
640

Gln

Asn

Asp

Asp

Asp
720

Ala

Val

Glu

Gly

Glu
800
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Asp Met Leu Arg Glu Ala Val Glu Val Leu Glu Gly Ser
805 810

Thr Glu Leu Ile Leu Ala His His Leu Leu Gly Arg Ala
820 825

Ser Asp His Ala Glu Asp Ala Arg Glu Gln Leu Arg Arg
835 840 845

Leu Ala Ala Arg Cys Gly Ala Leu Arg Ala Ala Arg Val
850 855 860

Leu Leu Val Gln Ala Gly Gly Arg Met Arg Pro Pro Thr
865 870 875

Leu Asp Pro Leu Thr Gly Ala Glu Arg Arg Val Val Ala
385 890

Glu Gly Ala Arg Asn Arg Glu Ile Ala Glu Ala Leu Phe
900 905

Arg Thr Val Glu Val His Leu Thr Ser Ala Phe Arg Lys
915 920 925

Thr Asp Arg Ala Ala Leu Ala Gly Ile Val Asp Ala Ala
930 935 940

Ser Ala
945

<210> 18

<211> 765

<212> PRT

<213> Pseudonocardia autotrophica

<400> 18

Pro Ala Arg
815

Met Leu Val
830

Ala Ala Thr

Ala Arg Glu

Gly Ser Pro
880

Leu Ala Ala

895

Val Thr Leu
910

Leu Gly Val

Arg Val Arg
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Met Leu Arg Glu Arg Asp Ala Ala Cys Ala Glu Leu Asp Arg Ala Leu

1

5

Asp Ala Leu Val Ala Gly Gly Ser Pro Phe Val Ala Ile

20

Pro Gly Thr Gly Arg Ser Ala Leu Leu Arg Arg Ala Ser

35

Ala Asp Arg
50

Thr Gly Cys
65

Pro Val Pro

His Glu Trp

Leu Leu Val
115

Trp Leu Gln
130

45

Ala Val Arg Val Leu Ser Ala Arg Ala Val

Pro Leu Ala
70

Ala Pro Pro
85

Cys Arg Ala
100

Val Asp Asp

60

Thr Gly His Gly Leu Val Glu

75

Arg Ser Gly Pro Val Gly Ala

Val Leu Asp Leu Ala Arg Thr

Leu His Trp Ala Asp Glu Asp

125

Met Leu Leu Arg Arg Arg Arg Glu Ala Pro

140

Leu Val Ala Leu Asn Gly Thr His Asp Gly Leu Gly Trp

145

Pro Thr Gly

Gly Ala Val

150

Pro Ser Asp
165

Arg Glu Val
180

155

Val Val Leu Arg Thr Gly Pro

Val Thr Ala Glu Tyr Pro Thr

15

Thr Gly Glu
30

Gly Arg Ala

Pro Thr Glu

Arg Leu Gly
80

Asp Val Leu
95

Gly Pro Val
110

Thr Gly Gln

Val Gly Leu

Ala Val Ser
160

Leu Ser Leu
175

Pro Pro Asp
190
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Arg Ala Phe Thr Val Leu Ala Arg Arg Cys Thr Gly Gly Asn Pro Ala

195

200

205

Val Leu Arg Ala Thr Leu Ala Gly Leu Asp Arg Ala Val

210

Ala Ala Ala
225

Asp His Val

215

230

Ala Leu Arg Ala Ala Ala Val Cys

His Arg Val
275

Ala Leu Ala
290

Gly Gly Pro Val Ala

280

Ala Thr Gly Leu Val

295

Ala Asp Arg Ser Val Thr Asp Val

305

310

His Arg Arg Ala Leu Phe Gly Ser

Gly Leu Pro

Glu Glu Arg Ile Ala

Ala Arg Val Leu Asp Gly Leu

250

Gly Ser
265

Ser Thr

Arg Gly

Val Leu

Ala Ala
330

Arg Ala
345

Leu Gly Glu Pro Trp Ala Ala Glu Leu Leu

355

360

220

Val Pro Glu Leu Val Arg Arg Ala Ala Thr

235

Pro Pro Ala

Glu Leu Gln

Gly Ala Gly
285

Thr Asp His
300

Ala Gly Ile

315

Gly Leu Ala

Leu Leu Asp

His Arg Val
365

Pro Pro Thr

Ala Arg Arg
240

Leu Val Glu
255

Pro Val Arg
270

Ala Arg Ala

Ala Leu Pro

Glu Pro Gly
320

Ala Arg Ala
335

Ala Pro Ala
350

Ala Val Arg

His Arg Ala Glu Asp Arg Pro Ala Asp Ala Ala Ala Ala Ala Glu Arg

370

375

380
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Ala Leu GIln Glu Pro Leu Pro Asp Pro Leu

385

390

Glu Leu Ala Leu Ser Arg Ser His Thr Ala

Val Leu Ser

Gly Ala Arg
435

Ala Arg Gln
450

405

Arg Ile Thr
420

Ala Val Asp

Ala Leu Asp

410

Leu Asp Thr Asp
425

Leu Leu Leu Ser
440

Ile Ala Val Arg
455

Pro Ala Arg Ala Asp Leu Leu Ser Leu Ser

465

Gly Phe Asp

Ala Gly Ser

Ser Leu Val
515

Arg Ala Thr
530

Val Val Ala
545

470

Arg Arg Thr

485

Asp Asp Asp
500

Leu Arg Gly

Leu Thr Gly

Ala Leu Thr
550

Val Leu His Gly
490

Gly Pro Val Ala
505

Arg Asp Arg Asp
520

Pro Ser Gly Val
535

Leu Asp Ala Val

Arg Gly Ala
395

Pro Gly Thr

Pro Ala Ala

Ala Gly Glu
445

Arg Cys Pro
460

Arg Leu Thr

475

Pro Val Ala

Arg Gly Thr

Arg Ala Thr
525

Leu Pro Ala
540

Gly Cys Ala
555

Leu

Ala

Ser

430

Val

Glu

Asp

Thr

Thr

510

Arg

Ile

Asp

Gly Glu Ala Met His His Leu Leu Leu Glu Ile Thr Arg Glu

565

570
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Leu Val
400

Ala Arg

415

Arg Tyr

Gly Ala

Asp Ala

Glu Leu
480

Ala Ala
495

Ala Trp

Leu Ala

Pro Gln

Glu Ala
560

Arg Pro
575
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Val Pro Pro Ala Val Leu Ala Val Ser Ala Leu Val Glu Leu Arg Thr
580 585 590

Gly Asp Leu Asp Gly Ala Arg Arg Asp Leu Arg Ala Ala Ala Val Ala
595 600 605

Pro Val Ser Ser Asp Gly Pro Asp Pro Leu Ala Gly Ala Ala Arg Val
610 615 620

Leu Val His Leu Ala Glu Pro Asp Val Glu Ala Ala Asp Ala Ala Ala
625 630 635 640

Phe Ala Asp Leu Ala Ala Gly Gly Val Arg Pro Gly Ala Ala Leu Leu
645 650 655

Glu Tyr Ala Arg Gly Arg Val Arg Ser Val Gln Gly Arg His Arg Asp
660 665 670

Ala Val Glu His Tyr Met Gly Cys Gly Arg Leu Leu Leu Asp Arg Gly
675 680 685

Arg Val Asn Pro Val Leu Ala Pro Trp Arg Ser Ala Ala Ala Thr Ser
690 695 700

Leu Leu Ala Cys Gly Ser Pro Ala Ala Ala Arg Arg Leu Ala Ala Asp
705 710 715 720

Glu Leu Arg Leu Ala Leu Arg Trp Gly Ala Pro Ala Pro Val Ala Ala
725 730 735

Ala Glu Ala Val Leu Ala Gly Leu Asp Ala Glu Pro Thr Ala Val Gly
740 745 750

Glu Pro Leu Gly Asp Gly Val Ala Arg Ala Ala Arg Pro
755 760 765
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<210> 19

<211> 925

<212> PRT

<213> Pseudonocardia autotrophica

<400> 19

Met Arg Asp Ala Val Thr Arg Ala Ala Asp Gly Ser Gly Ala Ala Val
1 5 10 15

Val Val Gly Gly Gly Val Gly Ser Gly Arg Thr Ala Leu Leu Asp Ala
20 25 30

Val Gly Val Ala Ala Gly Arg Ala Gly Leu Thr Val Leu Arg Ala Ala
35 40 45

Ser Ala Leu Val Glu Arg Asp Phe Glu Phe Gly Val Pro Arg Gln Leu
50 55 60

Phe Asp Pro Leu Leu Ala Ala Ala Gly Ala Asp Ala Arg Thr Arg Trp
65 70 75 80

Leu Ala Ala Ser Arg Pro Arg Leu Pro Ala Ala Leu Ala Ala Glu Pro
85 90 95

Leu Asp Pro Ala Glu Thr His Glu Glu Gln Asp Arg Val Arg Glu Leu
100 105 110

GIn Ala Leu Leu Ala Thr Val Gly Ala Glu Arg Pro Val Leu Val Leu
115 120 125

Val Asp Asp Leu Gln Trp Ala Asp Thr Ala Ser Leu Arg Trp Leu Asn
130 135 140

Arg Leu Val Ala Arg Ile Pro Asp Leu Pro Val Ser Phe Val Gly Thr
145 150 155 160

Thr Leu His Gly Asp Pro Gly Ala Gly Arg Pro Pro Val Arg Gly Leu
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Ala Gly Ser

Val Arg Gly
195

Phe Leu Gln
210

Arg Ala Val

225

Ala Cys Ile

Arg Phe Ala

Leu Gly Ala
275

Ala Arg Leu
290

Gln Leu Thr

305

His Pro Leu

Leu His Leu

165 170

175

Ala Val Pro Leu Arg Ser Arg Pro Leu Gly Pro Ala Ala

180 185

Met Val Ala Gly Arg Phe Gly Arg
200

Val Cys Glu Glu Val Ser Gly Gly
215

Leu Asp Glu Val Val Ala Ala Gly
230 235

Pro Ala Val Arg Ser Ala Arg Pro
245 250

Arg Cys Leu Arg Ala Gln Asp Asp
260 265

Leu Ala Val Leu Gly Pro Ala Ala
280

Ala Glu Leu Asp Pro His Gly Leu
295

Glu Gln Gly Leu Leu Thr Asp Asp
310 315

Val Arg Asp Val Ala Ala Asp Pro
325 330

Arg Ala Ala Arg Leu Leu His Glu
340 345

190

Ala Gly Asp
205

Val Pro Ser
220

Gly Gly Pro

Ala Gly Leu

Ala Ala Arg
270

Asp Pro Ala
285

Arg Ala Val
300

His Thr Gly

Ala Glu Arg

Thr Gly His
350

GIn Glu Val Ala Ala His Leu Leu Ala Val Ala Ala Pro Leu
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Pro Glu

Val Leu

Val Ala
240

Arg Glu

255

Arg Tyr

Val Val

Gln Gly

Phe Thr
320

Glu Arg

335

His Ala

Asp Gly
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355

Trp Ala Val
370

Leu Arg Pro
385

Glu

Asp

Val Leu Arg
375

Thr Ala Asp
390

Arg Tyr Leu Arg Arg Ala Leu

Arg Gly Ala

Pro Gly Thr
435

Leu
420

Ala

405

Leu Val Glu

Val Arg His

Ser Pro Gln Asp Arg Ala Val

450

455

Val Arg Glu Val Pro Ala Arg

465

Ala Gly Thr

Ile Arg Ala

Ala Arg Ser
515

His Leu Ser
530

Ala Ala Ala

470

360

Ala Ala Ala His

Asp His Asp Asp

395

Leu Asp Ser Asp

410

Leu Ala Ala Ala

425

Val Ser Gln Ala

440

Ala Leu Thr Leu

Val Gln Glu Ala

475

Asp Pro Val Val Asp Asp Glu Cys

485

490

Arg Ala Arg Arg Leu Asp Glu Gln

500

505

Cys Ala Leu Leu Arg Glu Val Val

520

Thr Ala Ala Gly Arg Glu Leu Val

535

365

Gln Thr Thr
380

Asp Pro Val

Val Arg Gly

Glu Arg Phe
430

Leu Pro Leu
445

Ile Asp Pro
460

Val Arg Ala

Thr Val Ala

His Pro Glu
510

Ala Ala Pro
525

Gly Val
540

Leu

Leu Thr Gly Gly Val Pro Ala Ala Asp Val Ala

- 341 -

Thr Ala

Ala Val
400

His Glu

415

Thr Glu

Leu Ala

Ser Thr

Ala Asp
480

Val Arg

495

Gly Leu

Asp Glu

Leu His

His Leu
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545 550 955 560

Gly Glu Arg Leu Leu Arg Ile Thr Pro Ala Arg Glu Val Arg Pro Pro
565 570 575

His Gly Ile Pro Pro Gly Asp Gly Pro Arg Gly Leu Leu Val Leu Ala
580 585 590

Leu Val Ala Ala Asp Arg Pro Arg Pro Leu Glu Asp Trp Leu Val Pro
595 600 605

Asp Pro Thr Ser Pro Ala Ala Ala Thr Ala Asp Glu Leu Ala Leu Val
610 615 620

Leu Leu Ala Arg Gly Arg Pro Ala Ala Ala Ala Ala Leu Pro Gly Gly
625 630 635 640

Val Leu Arg Glu Arg Gly Val Pro Ala Ser Ala Ala Phe His Thr Ala
645 650 655

Leu Ile Ala Ala Ala Ile Glu Ala Arg Ala Pro Ala Leu Gly Pro Glu
660 665 670

Pro Ala Gly Arg Pro Pro Gly Gly Gly Leu Val Ala His Ala Thr His
675 680 685

Gln Leu Val Arg Ala Ala Gly Ala Leu Arg Ala Gly Arg Gln Asp Leu
690 695 700

Ala Leu Glu Cys Leu Leu Asp Cys Gly Arg His Leu Glu His Leu Gly
705 710 715 720

Trp Ser Asn Pro Ala Leu Phe Pro Trp Arg Ser Trp Ala Ala Arg Leu
725 730 735

Leu Arg Arg Arg Gly Ala Thr Gly Ala Ala Leu Glu Trp Ala Asp Glu
740 745 750
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Glu Leu Ala Leu Ala Arg Ala
755

Ala Leu Arg Val Arg Gly Ser
770 775

Gln Leu Arg Glu Ala Val Glu
785 790

Ala Leu Gly Arg Ala Glu Ile
805

Gly Ala Pro Glu Gly Glu Ala
820

Glu Glu Ala Gly Ala Gly Asp
835

Val Glu Pro Ala Ala Gly Thr
850 855

Trp Arg Val Val Asp Ala Leu
865 870

Arg Val Val Gly Gly Ala Thr
885

Val Ser Arg Arg Ala Val Glu
900

Leu Gly Val Ser Gly Arg Ser
915

<210> 20
<211> 526
<212> PRT

Trp Gly Ala Pro Ala Ala Leu Gly Arg
760 765

Leu Val Gly Gly Ala Ala Gly Ala Thr
780

Val Leu Arg Asp Ser Ala Asp Thr Ala
795 800

Val Leu Gly Arg His Leu Ala Gly Thr
810 815

Leu Leu Arg Arg Gly Leu Arg Arg Leu
825 830

Pro Asp Thr Ala Thr Pro Val Pro Thr
840 845

Gly Asp Asp Gly Glu Glu Ser Pro Ala
860

Thr Asp Ala Glu Arg Gln Val Val Asp
875 880

Asn Lys Met Ile Ala Glu Glu Leu Gly
890 895

Lys Arg Leu Thr Ser Ala Tyr Arg Lys
905 910

Ala Leu Arg Gly Ala Asp
920 925
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<213> Pseudonocardia autotrophica

<400> 20

Met Thr Ala Thr Asp Asp Ile Arg Thr Thr

1

Val Ala Glu Leu His

Thr Ala Ala Thr Glu

35

Glu Arg Leu Ala Met

50

Gln Phe Arg Arg His

65

Pro His Thr Asp Gly

Thr Val Phe Val Tyr

Gly Glu Ala His Ala

115

Ser Ala Gly Ala Pro

130

Ile GIn Glu Gly Val

145

Arg Asn Val Arg Ala

Ala Ala Arg Glu Gln

Gln Gln His
40

Leu Leu Asp
55

Arg Ala Thr
70

Val Val Thr

Ala His Asp

Thr Lys Ile
120

Leu Ile Ser
135

Thr Ala Leu
150

Ser Gly Val

15

30

45

95

110

125

175
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Ala Asp Leu Arg Ser Arg

Ile Arg Ser Gly Pro Ser

Gly Lys Leu Thr Val His

Ser Phe Arg Glu Ile Glu

Gly Leu Glu Asp Arg Arg

80

Gly Thr Ile Asp Gly Arg

Ile Phe Gly Gly Ser Leu

Val Met Asp Leu Ala Glu

Asp Gly Ala Gly Ala Arg

Ala Gly Tyr Gly Gly Ile Phe Arg

160

Val Pro GIn Ile Ser Val Met Leu
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Gly Pro Cys

Val Phe Met
195

Val Val Ser
210

Gly Ala Glu

225

Asp Asp Glu

Leu Pro Ser

Pro Pro Asp
275

Thr Thr Arg
290

Asp Gly Asp

305

Cys Gly Leu

Gln Pro Ala

Ala Ala Arg
355

Ala Gly Gly
180

Val Arg Asp

Ala Val Thr

Val His Ala
230

Glu Ser Cys
245

Asn Asn Arg
260

Arg Ala Thr

Ala Tyr Asp

Leu Phe Glu
310

Ala Arg Leu
325

Ser Leu Ala
340

Phe Val Ser

Ala Thr Tyr
185

Ile Ala GIn
200

Gly Glu Glu
215

Thr Glu Ser

Phe Ala Asp

Glu Gln Pro
265

Pro Ser Leu
280

Met Arg Asp
295

Val His Ala

Asp Gly His

Gly Val Leu
345

Thr Cys Asp
360

Ser

Met

Ile

Gly

Val

250

Pro

Leu

Val

Asn

Thr

330

Asp

Ser

Pro Ala

Tyr Ile

Thr His
220

Ala Gly

235

Arg His

Val Ala

Asp Ile

Ile Ala

300

Trp Ala
315

Val Gly

Ile His

Phe Ser

Leu

Thr
205

Glu

Ala

Leu

Pro

Val

285

Glu

Thr

Ile

Ala

Ile
365

Thr Asp Tyr
190

Gly Pro Asp

Glu Leu Gly

Phe Val Tyr

240

Val Ser Leu

255

Thr Ala Asp
270

Pro Ala Asp

Val Val Asp

Asn Ile Val

320

Val Ala Asn

335

Ser Glu Lys
350

Pro Leu Val
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Thr Leu Val Asp Val Pro Gly Phe Leu Pro Gly Gly Asp Gln Glu Arg
370 375 380

Gly Gly Ile Ile Arg His Gly Ala Lys Leu Leu Tyr Ala Tyr Cys Ala
385 390 395 400

Ala Thr Val Pro Arg Val Gln Leu Ile Leu Arg Lys Ala Tyr Gly Gly
405 410 415

Ala Tyr Ile Val Met Asp Ser Arg Ser Ile Gly Ala Asp Leu Ser Leu
420 425 430

Ala Trp Pro Thr Asn Glu Ile Ala Val Met Gly Ala Glu Ala Ala Ala
435 440 445

Asn Val Val Phe Arg Arg Glu Ile Ala Ala Ala Pro Asp Pro Glu Ile
450 455 460

Ala Arg Ala Gln Arg Ile Lys Gln Tyr Arg Asn Asp Leu Met His Pro
465 470 475 480

Tyr Tyr Ala Ala Glu Ala Gly Leu Val Asp Asp Val Ile Asp Pro Ser
485 490 495

Asp Thr Arg Ala Val Leu Val Asp Ala Leu Ser Met Leu Arg Ala Lys
500 505 510

Arg Ala Glu Leu Pro Val Arg Lys His Gly Asn Pro Pro Thr
515 520 525

<210> 21

<211> 213

<212> PRT

<213> Pseudonocardia autotrophica

<400> 21
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Met Arg Val
1

Glu Ser Thr

Val Ala Ala
35

Gly Asp Val
50

Arg Thr Arg
65

Pro Arg Phe

Leu Arg Gly

Val Glu Gly
115

Thr Ala Trp
130

Ile Leu Glu

145

Thr Leu Phe

Leu Arg Lys

Leu Pro Tyr Asp
5

Ser Ala Cys Met
20

Asn Gln Glu Met

Cys Gly Ser Ala
55

Val Arg His Gln
70

Gln Glu Arg Ser
85

Asp Leu Met Ala
100

Val Val Val Val

Ser Gly Pro Arg
135

Gly Val Ala Ser
150

Leu Ser Arg Gly
165

Met Arg Val Lys
180

Gly Asp

Val Ser
25

Phe Arg
40

Phe Cys

Met Glu

Val Ala

Thr Ala
105

Leu Arg
120

Arg Ile

Gly Ala

Gly Val

Asn Arg
185

Thr Thr Glu Arg Ile Ser

10

15

Leu Asp Arg Gly Leu Arg

30

Arg Met Cys Asp Ile Gly

45

Asp Leu Leu Asp Gly Ser

60

Arg Leu Leu Asp Gly Gln

Ile
90

Ile

Thr

Leu

Ser

Glu
170

Pro

75

Ala Gly Ala Gly Ser

95

Ala Arg Asn Ala Gly

110

Gly Asp Ala Glu Pro

Ser

Thr
155

Tyr

Ala

125

Asp Met Asp
140

Val Gln Leu

His Val Thr

Leu Ile Ser
190
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Ala

Ala

Ala
175

Lys

Gln

Val

Ser

Ile

Gln

80

Ser

Arg

Ser

Lys

Ser
160

Leu

Ala
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Tyr Ser Met Gly Phe Phe Glu Leu Gly Ser Trp Pro Pro Gln Val Val
195 200 205

Pro Asp His Val Lys
210

<210> 22

<211> 138

<212> PRT

<213> Pseudonocardia autotrophica

<400> 22

Met Leu Val Val Ser Gly Arg His Arg Arg His Ser Pro Pro Ser Met
1 5 10 15

Thr Ile Gly Asp Gly Gln His Glu Arg Ile Met Ser Gly Met Arg Arg
20 25 30

Thr Gly Asp Val Ala Gly Pro Gly Leu Val Gly Arg Ala Arg Pro Thr
35 40 45

Pro Arg Gly Ile Asp Val Glu Pro Val Pro Gly Leu Thr Val Arg Val
50 55 60

Leu Asp Thr Gly Trp Met Glu Leu Gly His Pro Ser Arg Cys Asp Arg
65 70 75 80

Leu Leu Cys Asp Glu Val Gly Thr Ala Met Trp Leu Ala Leu Cys Arg
85 90 95

Thr Ala Trp Asn Leu Gly Asp Ala Ala Ala His Leu Ala Asp Leu Trp
100 105 110

Asp Thr Asp Pro Trp Ala Met Arg Asp Met Met Asp Asp Trp Leu Asp
115 120 125
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Asp Leu Arg Glu Ala Gly Leu Val Arg Tyr
130 135

<210> 23

<211> 963

<212> PRT

<213> Pseudonocardia autotrophica

<400> 23

Met Ala Cys Thr Ser Val Gly Arg Arg Ser Tyr Glu Cys Arg Gly Pro
1 5 10 15

Thr Leu Gly Ser Arg Pro Ser Gly Gly Pro Arg Gly Ala Pro Arg Ala
20 25 30

Arg Arg Pro Thr Ala Gly Pro Ser Leu Met Pro Arg Pro Val Leu Leu
35 40 45

Gly Arg Ala Gly Asp Leu Ala Glu Val Asp Gly Ala Leu Ala Arg Ala
50 55 60

Val Gly Gly Thr Ala Ser Leu Leu Val Phe Thr Gly Pro Ile Gly Ile
65 70 75 80

Gly Arg Thr Ala Leu Leu Glu Glu Cys Ala Arg Arg Gly Ala Ala Arg
85 90 95

Gly Met Gln Val Ala Arg Ala Gly Gly Thr Asp Glu Glu Gly Gly Ile
100 105 110

Pro Leu Gly Thr Ala Arg Glu Leu Leu Ala Ala Cys Gly Gly Pro Gly
115 120 125

Pro Ser Pro Pro Cys Gly Glu Pro Asp Gly Asp Asp Thr Gly Ala Leu
130 135 140
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Ser Ala Ala Leu Ala Gly Arg Ala Ala Val Gly Pro Val Leu Leu Leu

145

150

Val Asp Asp Ala Ala Arg Cys

Arg Leu

Val Leu

Ala Thr
210

Arg Pro

225

Ala Val

Ala Ala

Leu Ala

Ala Gly

290

Arg Arg
305

165

Cys Cys Pro Arg
180

Asp Gly Asp Ala
195

Gly Gly Leu Pro

Leu Gly Pro Leu
230

Leu Gly Arg Asp
245

Thr Glu Gly Asn
260

Ala Arg Pro Gln
275

Ala Ala Pro Ala

Leu Pro Ala Thr
310

Ala

Gly

Thr

215

Ser

Ala

Pro

Cys

Arg

295

Glu

Ala Gly Glu Lys Ala Asp Asp

325

Asp Ala Thr Asp Leu Ala Val

155

Asp Ala Arg Ser
170

Cys Leu Arg Val
185

His Asp Gly Gly
200

Glu Leu Ala Ala

Asp Glu Ala Ile

235

Thr Pro Glu Leu
250

Leu His Leu Thr
265

Thr Thr Glu Pro
280

Leu Arg Asp Arg

Arg Arg Tyr Leu
315

Val Met Leu Ala
330

Ala Gly Ala Val

Leu Arg Trp

Ala Val Val
190

Thr Arg His
205

Val Ala Asp
220

Ser Val Thr

Val Ala Ala

Cys Val Leu
270

Pro Ala Arg
285

Phe Ala His
300

Ala Ala Val

Arg Leu Ala

Thr Arg Ser
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160

Leu Ala

175

Leu Thr

Gly Gly

Ala Val

Ala Arg
240

Leu Ser

255

Glu Glu

Arg Val

Ala Val

Ala Val
320

Glu Leu
335

Met Gly
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Leu Thr

Ala Leu
370

Arg Ala

385

Ala Ala

Glu Ala

Trp Thr

Glu Pro

450

Ser Arg
465

340

345

Gly Pro Glu Gly His Arg Leu Arg His Gly Leu

355

360

Gly Val Val Gln Ser Ser His Gln Arg

375

Ala Arg Met Leu Arg Asp Ala Gly Ala

His

Leu

Ala
435

390

Leu Leu Thr
405

Arg Asp Ala
420

Val Arg Tyr

Gly Arg Ala Ala

Ala Gly Gly Ala
410

Ala Gly Thr Ala
425

Leu Arg His Ala
440

Val Leu Leu Asp
455

395

Ala

Val

Leu

Leu

Asp Thr Gly Leu Ala Leu Arg Arg Ile

470

Leu Leu Gly Ser Leu Arg Glu Arg Ala Ala

485

490

Pro Leu Ala Leu Glu Gly Ala Ala Pro Pro

500

505

475

Ala

Val

Gly Val Ala Glu Glu Leu Gly Arg Tyr Gly Gly

515

520

365

Arg Asp
380

Pro Ser

Pro Ala

Arg Arg

Leu Ala
445

Ala Gly
460

Val Gln

Leu Cys

Ile Ala

Thr Gly
525

Thr Arg Glu Leu Ala Leu Arg Val Glu Ala Arg Leu His

350

Val Gly Ala

Leu His Leu

Asp Arg Ile
400

Trp Thr Val

415

Gly Glu Ser
430

Gly Pro Asp

Leu Glu Arg

Ala Val Pro
480

Arg Val Thr

495

Leu Leu Arg
510

Asp Thr Glu

Tyr Val Asp
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530

Lys His Thr
545

Leu Glu Ala

Glu Leu Ala

Pro Ala Ser
595

Pro Ala Ser
610

Cys Leu Cys
625

Val Ala Leu

Val Leu His

Glu Glu Ala
675

Leu Ala Asp
690

Thr Ala Val
705

Gly Ala Thr

Arg Ala Gly
550

Leu Pro Asp
565

Cys Val Leu
580

Val Val Ala

Ser Asp His

Met Ala Asp
630

Glu Gln Ala
645

Ala Glu Leu
660

Ala Glu GIn

535

540

Leu Ser Ala Ala Ala Ala Arg

955

Gly Leu Pro Ile Arg Thr Pro

Leu His Ser
585

Ala Ala Cys
600

Val His Ser
615

Ala Val Glu

570

Ala

Arg

Thr

Asp

Ala Val Gly

Ala Val Leu
605

Val Gly Met
620

Leu Pro Ser
635

Arg Ala Glu Arg Ala Pro Val

Ala Ala Val
665

Val Arg Ser
680

650

Leu

Ala

Asp Ser Leu Leu Pro Gly Thr

695

Pro His Gly Pro Gly Ala Asp

710

Pro Ser Val Pro Pro Gly Phe

725

730

Val Cys Ser

Val Glu Leu
685

Val Leu Ala
700

Arg Val Leu
715

Gly Ala Cys

Leu Asp Glu
560

Gly Glu Arg
575

Gly His Arg
590

Ala Arg Glu

Leu Val Thr

Trp Leu Ser
640

Val Glu Ala
655

Gly Arg Val
670

Val Asp Glu

Pro Val Leu

Ala Arg Tyr
720

Leu Gln Met
735
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Leu Arg Ala Arg Val Ala Ala Glu Ala Gly Asp Ala Glu Thr Ala Leu

Glu Tyr

Ala Thr
770

Arg Gly

785

Arg Ala

Met Leu

Gln Ala

Arg Ala

850

Asp Leu
865

His Asp

Ala Ser

Ser Arg

Cys
755

Pro

Arg

Arg

Gly

Thr

835

Thr

Pro

Thr

Ala

Gly
915

740 745 750

Leu Asp Ala Gly Arg Arg Phe Asp Gln Ala Gly Trp Thr
760 765

Val Pro Trp Arg Pro Trp Ala Val Glu Ile Leu Ala Glu
775 780

Arg Ala Glu Ala Arg Ala Leu Ala Glu Gln Glu Leu Ala
790 795 800

Arg Trp Gly Ala Pro Ala Gln Leu Gly Arg Ala Leu Arg
805 810 815

Gln Leu Gly Gly Thr Asp Arg Gly Ala Glu Leu Leu Glu
820 825 830

Ile Val Leu Arg Thr Ser Gly Asp Arg Ser Glu Ala Glu
840 845

Arg Ala Leu Thr Ala His Arg Ala Pro Pro Gly Pro Gly
855 860

Pro Arg Thr Gly Asp Pro Ala Gly Pro Pro Pro Arg Leu
870 875 880

Val Gly Thr Pro Val Pro Gly His Arg Pro Thr Ser Arg
885 890 895

Ala Leu Thr Arg Ser Glu Glu Arg Val Ala Thr Arg Ala
900 905 910

Leu Thr Asn His Glu Ile Ala Ala Asp Leu Ala Val Ser
920 925
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Val Arg Ala Val Glu Lys His Leu Thr Gly Val Tyr Arg Lys Leu Gly
930 935 940

Val Pro Gly Arg Ala Ala Leu Arg Gln Leu Arg Glu Ser Gly Ser Asp
945 950 955 960

Arg Ile Ala

<210> 24

<211> 684

<212> PRT
<213> Pseudonocardia autotrophica

<400> 24

Met Ala Ala Met Leu Arg His Glu Pro Pro Gly Val Val Glu Leu Ala
1 5 10 15

Arg Ala Val Ala Val Leu Glu Pro Asp Ala Asp Ala Gly Thr Arg Ala
20 25 30

Arg Val Ala Gly Leu Asp Asp Val Ala Ala Ala His Ala Ala Glu Arg
35 40 45

Leu Val Glu Leu Gly Val Leu Asp Gly His Arg Cys Gly His Asp Pro
50 55 60

Ala Arg Thr Ala Val Leu Glu Ala Ala Gly Ala Asp Arg Cys Arg Arg
65 70 75 80

Leu His Ala Arg Ala Ala Arg Val Leu Asp Ser Glu Gly Ala Pro Leu
85 90 95

Asp Arg Val Ala Asp His His Leu Ala Ala Gly Pro Pro Arg Asp Gly
100 105 110
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Gly Val Val
115

Gly Asp
130

Arg

Pro Val
145

Gly

Val Glu Arg

Ala Leu

Ser

Val
195

Arg Thr

Leu Glu Asp
210

Glu Leu Leu

Val Arg Ala

Gly Arg Arg
150

Val Ala Ala

165

Leu Leu Pro
180

Ala Arg Ser

Val Leu Arg

His Val Ala Ala Ala Arg Ala Glu Gln Arg

120

Arg Arg Leu Leu Glu His

135

140

Arg Ala Ala Leu Leu Val

Pro

Cys

Pro

Asp
215

155

Ala Thr Ala Arg Gly

170

Ala Arg Glu Arg Ala

185

Gly Gly Ala Val Asp

200

Leu Ala Asp Ala Gly

220

Gly Gln Asp Arg Glu Leu Arg Gln Arg Leu Glu Ala

225

Ala Ala Cys

Ala Arg Thr

Leu Arg Ser
275

Ala Ala Thr
290

230

235

Glu Asp Pro Ser Gly Ala Ala Arg Val

245

250

Asp Pro Gly Glu Leu Gly Ala Gly Ala

260

265

Ala His Leu Leu Phe Ser Ala Leu Ala

280

Ala Ala Ala Arg Thr Ala Glu Ala Met

295

300

125

Thr Leu Thr

Asp Leu Ser

His Leu Val
175

Glu Leu Leu
190

Leu Ala Pro
205

Thr Gly Thr

Leu Val Leu

Trp Glu Trp
255

Gly Ala Asp
270

Leu His Thr
285

Pro Ala Asp
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Val
160

Glu

Ala

Leu

Ser

His
240

Val

Val

Asp

Leu
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Glu Asp Asp
305

Leu Cys Trp

Thr Leu Asp

Ala Tyr Leu His Pro Met GIn Val Ala Ala Leu Gly Leu

310

315

Ala Glu Ala Thr Thr Gly Leu Asp

325

Ala Ala His
340

Arg

Leu Arg Gly Val Asp Ala Met

355

Ala Ala Leu Ala Ala Ala Arg

370

375

Thr Arg Leu Met Val Leu Arg

385

Gly Arg Thr

Ser Ser Ala

Ala Ala Val
435

Thr Leu Glu
450

390

Ala Glu Ala

405

Asp Arg Thr
420

Leu Ala Ala

Cys Gly His

Glu

Trp

Thr

Arg
455

Val Val Leu Asp Trp Arg Arg

465

470

330

Thr His Arg Thr

345

Ala Ser Leu Asp

395

Arg Leu Leu Ala

410

Arg Trp Asn Tyr

425

Leu Met Ala Val

475

Gly Val

Asp Val

Leu Leu Leu Arg Arg Gly

365

Val Leu
380

Ala Ala Thr Leu Ala Leu

Pro Val

Leu Leu

Gly Arg Thr Arg Glu Ala

445

Gly Ile
460

Arg Ala Val Glu Leu His

Gly Glu His Glu Ala Ala Thr Ala Ala Ala Glu Glu Tyr

485

490

320

Arg Arg Arg
335

Glu Ala Phe
350

Gln Val Pro

Thr Gly Ala

Val Glu Leu
400

Asp Asp Arg
415

Asp Ala Arg
430

Leu Ala Leu

Val Asn Pro

His Glu Leu
480

Val Thr Leu
495
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Cys Arg Leu

Leu Gly Leu
515

Ala Arg Ala
530

Cys Thr Val

545

Glu Ala Arg

Gly Ala Pro

Gly Gly Arg
595

Leu Gly Val
610

Ala Ala Val

625

Arg Val Tyr

Ala Pro Gly

Val Asp Ala
675

Trp Gly Pro Glu Gly Tyr Gly Gly Ala Ala Leu Arg Val
500 505 510

Val Gln Gly Gly Glu Arg Gly Leu Ala Thr Leu His Ser
520 525

Glu Leu Gly Ala Ser Pro Leu Ala Leu Asp Arg Ala Arg
535 540

Asp Leu Gly Ala Arg Met Arg Ala His Gly Ala Ala Gly
550 555 560

Ala Leu Leu Arg His Gly Leu Glu Leu Ala Val Asp Cys
565 570 575

Ile Leu Ala Ala Arg Ala Arg Thr Glu Leu Ala Ala Ala
580 585 590

Pro Arg Arg Gly Gly Ser Ser Ser Leu Thr Pro Ala Glu
600 605

Ala Arg Leu Ala Ala Gly Gly Ala Thr Asn Arg Asp Ile
615 620

Leu Gly Thr Ser Gln Arg Ala Val Glu Gly His Leu Thr
630 635 640

Arg Lys Leu Glu Ile Asp Gly Arg Glu Gly Leu Ala Ser
645 650 655

Leu Arg Val Gly Thr Cys Arg Pro Gly Gly Gln Gly Asp
660 665 670

Pro Thr Arg Ala Val Ala Pro Arg Pro
680
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<210>
<211>
<212>
<213>

<400>

25
23
DNA
artificial-CYP forward primer

25

tggatcggcg acgaccgsvy cgt

<210>
<211>
<212>
<213>

<400>

26
23
DNA
artificial-CYP reverse primer

26

ccgwasagsa ysccgtegta ctt
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