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L TR R B A=A 0 7715, Frid ik asE DU P IR

(a) $RAEAETE 3= 20 M AR (R I A2 4 A EE DR A% S BT ik 2 (R B AT R AR A7 AE B i
I FE A A R IR Bl Horp — N B2 AN X S8 B R B 3l DO B B R B B

(b) HRALAE Pk 1 3 40 A ) 4 s DR 1, (045 ik % s Rl 5 RAR BUB I (1) )5 3)) &
() — A B R P 422, Pk 2 Si PR 38000 B A Wi A5 AR 400 -6 G (R R 5 BT 3 5 DR 1k i 22 1)
VAT DX Il A AR A A O R R

(¢) 1ERVF IR B R 0 S R F RIS AT N E 3= Frid T 3 M

(d) 3% R A BRI 7= A6 B B 1 7400 o

2. BUREESR 1 B T798, il I i 2Rk &, A% 21 5l o 52 i . il . = s ok
Dk , LI Bk A% 2k B i, B A I Y A R

3.BUMIEESR 1B 2 BI77%, Hopmbld A2 v — il i AT S AR R Bk I B, A ik
Y — i o

4 BURVESR 1802 7732, Homm i o — V20 SRR — 0 AR I R AT IR B
250, LI IE e o

5. BURIESR 1 8% 2 BIT7:, Ho s 2 5542 . D824 . fusicoccadiene. casbene
B M, AR .

6. HIAR BRI EL SR AP AT — T 7732, Hor BT 1 3 40 M5 i EL A s AR 4 A G R 1) 4%
H (a) HITEHED A LR .

7. HURAUR EER A AT — TR 7738, He Aok AT A AR A& R DR R J A2 0 B A
AR TG F 40 .

8. HIIABUR EER AP AT — TR 77 3%, Hod Bk A 77 1 A5 bl iz 25 A 1 2R R

9. HIIABCR EER AP AT — TR T7 7%, Hodr Bk i s R+ 2 A P 31 SEQ 1D NO :52 B SEQ
ID NO :52 IR %7 80% A — MK 751

10. BURIEESR 9 B9 7515, Horp Frid % s R+ B A 771 SEQ 1D NO :52 55 Brid /771 B
F /b 85% [F— I 7 71 o

L1 AR AR ZLR AT — T 7730, KA prid B e Fik A B R AS R B E .t
IR ERE R LR, IR 2 S Hh 25

12. M A A R TR, A 2 T e Mg h DL 1922 A

(a) Zn (1) 2Cys6— 7 &% S [R 1 (AN1599) « # 1F 14 7 B AN1594 1 35 X Y 58 5 5 i
HMG—CoA & J5 /i (AN1593) . GGPP— 41 (AN1592) Al

(b) ATHEFH AL R F 1- v (AN1595) (41 i 2135 P450 (AN1598) 5 BE IR AR (AN1596)
5 R il BLAT — SRR A FHE B B 1 (AN1597) | 5 BT ok DRI VE PR 242 A 38 5 (X AT
¥ AAA F% ATP B (AN1591) Al

(c) 5% H () KRS %E (b) FREREMEMERKETX

13. Tl AR A B PR A 7 e Hh A DL B9 [A

(a) Zn (11) 2Cys6— 2 %% S PR + (AN1599) | £ 1E 11 % £z AN1594 i 5 X 1) 5 il 5 i
HMG—CoA i 5 (AN1593) HAEMEZEHE AN1592 184 [X ) GPP- & Al

(b) ATHEFH B AL A 1- v (AN1595) 41 ffd .35 P450 (AN1598) 5 BE IR U (AN1596)
5 IR Rl BAT — SRR A FE B B 1 (AN159T) | 5 BT Jk R VE P 52 422 1) 18 3 (X AT

2



CN 104736708 A W F® FE Ok B 2/3 71

¥ AAA FJ% ATP fif (AN1591) Al

(c) 5% B (a) WERMEZE (b) WMAEREEEEZNIETIX.

V4. Tl AR A B PR, A 7 o g b DL B R [A

(a) Zn (11) 2Cys6— 2 &% S PRl (AN1599) \ 45 /E PR T 2 AN1594 8 17 [X (1) £ > il 5 i
HMG-CoA I8 J5 i (AN1593) . GGPP— Arfiff (AN1592) Al

(b) ARILEFA PR HR + 1- v (AN1595) 40 i {4 3% P450 (AN1598) | 7 5 it Sl (AN1596)
SRR B — S RHEE A (AN1597) 5 P 2 RV 1 e 42 A 8 3 [X AT
¥ AAA FE ATP B (AN1591) Al

(c) 5% H (a) FERNMEZE (b) KREREEEEZRIETX.

15. i A A R R R, A7 -

(a) Zn (11) 2Cys6— 2 &6 S [RlF (AN1599) | 452 /B PR B2 AN1594 8 17 X 1 5 1 i 5 B
HMG—CoA i 5 (AN1593) 1A MEIEHE AN1592 184 X [¥) FPP- & Al

(b) 1T 3% # 1% %E {# A + 1-v (AN1595) | 40} £ 2 P450 (AN1598) . 55 % I & 1 (
AN1596) . 5 AL RS il B — SR e 22 (6 AN159T) 5 Frid JE PR A E PRI R 1
P XTI AAA ZE0%% ATP B (AN1591) Al

(c) 5% H (a) WERNMEZE (b) WAEREEEEZNIETX.

16. il i AL A B PR, A0 7 e Hh A DL B9 A

(a) Zn (11) 2Cys6— M % S IR 7 (AN1599) | £ 1F 11 2 2 AN1594 i 7 [X (%) = i &
HMG-CoA I8 JE I (AN1593) . GGPP— 4 (AN1592) Al

(b) ATHEFH B AL A 1- v (AN1595) 41 ffd 2. 3% P450 (AN1598) 5 BE IR U (AN1596)
BRI B A — S O HEE B (AN1597) | 5 Pk 2 R 4 1 T e 2 i 8 3 [X RTAT:
1% AAA KR ATP B (AN1591) FlI

(c) 5% B (a) MERMEZE (b) WMAEREEEEENIETX.

17, BURIESR 12 B 13 BREDR %, A Bt i 5 R /7 %1 SEQ 1D NO 53 B 5 vk
FHRRE D 85% [F— I E 5 .

18. BRI K 13 B FE R %, Horb pirid GPP & H A 7 71 SEQ 1D NO =81 85 SEQ 1D NO :
81 WonE /D 85% [Fl—TEHIEF .

19. BRI EESR 14 B 16 B PR, A b ik & B H A 771 SEQ 1D NO :79 B 55 SEQ
ID NO :79 Ton &/ 85% [F— T FE 31

20. BOFEE SR 15 (KPR %, Hodr ik FPP & B 2L A 771 SEQ 1D NO :88 B{5 SEQ 1D NO :
88 SWon &b 85% [Fl—TEHIEF .

21 BURIEESK 16 B ER A%, Horb piradk ik & 54 7 %1 SEQ 1D NO :84 B 5 SEQ ID NO :
84 WonE /D 85% Rl —TEHI S .

22. BUREE SR 12-16 FAE— TR PR 2, Horb Birad 15 XA 45 77 31 SEQ 1D NO :43 85
SEQ ID NO :43 HA %/ 40 % A28 B F — M 751

23. BRI EESR 12-22 AT — TR (1) il A AR 0 A i AR DR A%, U B 48 B R 6 T B/l -+
[P

24. BURVE SR 12-23 HAT— Tl 4 AR A0 A G AR, A Bk S & VRREAE T

SEQ ID NO :52 B 5 SEQ ID NO :52(AN1599) H 5 % /> 80 % F£ & i [A] — T i 2 %1,

3
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SEQ ID NO :47 55 SEQ ID NO :47 (AN1594) EAH % /b 88 %R I A— A7 %1, SEQ 1D
NO :46 55 SEQ ID NO :46 (AN1593) E A % /> 90 % F2 2 1) [/ — 4 9 £ %1, SEQ 1D NO .
45 8% 5 SEQ 1D NO :45(AN1592) HA % /b 86 % F2 Z 1 F — LK £ %1, SEQ 1D NO :48 3%,
5 SEQ ID NO :48 (AN1595) H A % 2> 90 % 2 B/ [ — P 19 /5 %1, SEQ 1D NO :50 B 5
SEQ ID NO :50 (AN1598) H A % /D> 94 % F& K1 [ — ML P 51, SEQ 1D NO :49 B SEQ
ID NO :49 (AN1596) HA Z /D 90 % F2 R R R —PER 771, SEQ 1D NO :50 8¢5 SEQ 1D NO :
50 (AN1597) BA &/ 90 % F2 BER R — PR R /7 71, FI4E1E SEQ 1D NO :44 85 SEQ ID NO :
44 (AN1591) HA % /b 50 % F2 52 19 [R] — PR 59 77 21 R0 55 Pl 3 22 DR 458 4 PR e 12 1 1 4 X, e
£345 SEQ ID NO :43 B{5 ik SEQ ID NO :43 HA %D 40 % P2 1R — M 751

25. B A I IR FH 3, BT G A N ELAT A AR A R DRURT 5 Pk s R B A 1t 1
()R 1 X AR ) I A 4 6 Rl A TR AR R A% X, B i FH 3 /& T2 AN1599 1 R IR BT
(R RASRAFAE A 5 To AR AT 75 T A7 Bk

26. ¥ RF A &, Frid e R+ 2 A RZER 77, HEE/ET SEQ 1D NO :52 Bt 5
SEQ ID NO :52 W7~ 2220 80 %6 R FE 1 Al — TR /7 71, Bk F s =2 T4 7 A AT R AB A 1)
it Jfis AR B B R R R AR T AR 1 ent— Wgbs —8 (14) , 16— 0 1Y Bl B P ib B il

27. f S M5 FGSC A4\ AL155 1 ATT2 T 7 AR AURI 3R 1-11 FAE— IR i s (1 FH 0%

28. B A T8 £, FRAEAE T HA S BRI EE SR 12-24 FR T — TR &5 5% S DR B 1
(R i ARG IR PR, BT i s R+ B KRR P 31, HRRIEAE T 5 8 8 A E R G 2
f¥] SEQ ID NO :52 B SEQ ID NO :52 7R &/ 80 % F& & 1 A — 1L 71
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TS iaE 75 A

A ARG

[0001] AR BHPE e FH T8 BT A A 7= i o 160 77 326 AB U B il s AR 400 & L DR A% DA S i)
HiMhF (Aspergillus nidulans) F-T47 2 PhlS Y Bt i FH &

[0002]  AHIGAUI 1A

[0003]  Tifidf A A 2 PP 2R T N 1 — R EW) . wlhild nl Ve R E M 2 B
VORI A iS VAL S P BUR B AL 22 o I8N F B S 2 008 O A5 2 1 20 R 0%
(amorphadiene) 3 ) ik S AZ BRI s iA e A , FomTAE S BRRLRIE otk 2 S a4
BT, AT, B VR A SRR A IR

[0004] ki A A& A T YU 16 26 A A4 o ) TR BT A4 o BRI — SRAE AR I 23 F o i A2
AR AN A, s A SR HH — DB ENEET . ARB SR EAE Y] T
. SR AE VA IR L D SRR A . SR, T AR A 77 A 77 2
i IR 5] AR CH R B BEAMCE TR TR, 7T LABUA B A4k 2K g4 Ll
7, e F 2 AR, IF HARE A R AE 7=, RIS A6 T Fr R SR I s AR & 519 77 20 A
AFETEEAL A . ORI / AR E B0+ N ISR 30k R B IR iy TR aE T
H A, F T mA.

[0005]  IX 62238 A% 2 (R AE W T 3 AR R — A Il 80 gl 2 DR AR A A AR A7 A 1) R SRV 1 i
K= B4 R B R .

[0006]  Guhd AN A IR AR P B A0 SR () BE PR 1) T AE B Eudh bR AR AE — T i “ B A
57 EETEEAEAEYR AT F) 2 @ B r] AR (1) o IR &% AE A T AR KT &
AL TR AD . EAVE A& 7E RS BAEH RIERB LA MBUE 55 S0+ 7F
Z IR BAH DR LA WG N A 2 ERe, B Ve AR 3R Uk 24 L A% JURI S S 0] 771
FIBRES . RN, 3 HX Sk S0 A A B S (R R SR A0 s R IR . SR,
FUZ AL R0 TR 0 HIFAERIE S R 7% [Osbourn, 20107,

[0007] 1R 2 F T IRBACER) & 5 TT DAAE 2200 B B TR 3R 2 5 SR %6 52 A4 e
TR ) B R AR L, RS 2158 2 I TR EY) G g R
LR % TR A T~ B B & R & eS8 il =4 A R IR AR 5
GBI R L R, FrR B a0 AR A IR & BB (NRPS) B SR ER-A 8 (PKS) FIms % G,
HRRRNRZE” FER /B X LR 5 A H T2 BB R AR B 2R R R L R, B il
WA A AL SR P LS R I S L R RO SE B e Il . /RS LR, IR R R
fEH T @& - fFER Il R R A / g a2am =2 [0sboum, 20107 .
[0008] R FERRISEFE AT IHRER / SR & &2 F 3+ H & B 2% 1078 5 98
IS, Frid i (5 5 ik g e s - B 2%, Zn(11) 2Cys6- BUAL IR 1 /208
ot b YRS L DR 1 S AR IR AR DR IE A — o e EBOEY  IRARR 2 R 1) 7
EHATEG UK AR VR 77 o SEE R AR 1% P 540 22 DR (45 5 I 7 o7 T
PR AT BT e 5 DRV A TR B ) RGP R 25 A RE 2R . L2848 HH iz FR2H 23 0 28 0 1 P O Ty
IR B AL B R TE [Roze S8 N, 2007] o D EEAHICHE R R SR L34 2 75 L R 45 A=

5
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Y& REUR B & i — AR R RS S0 IR PR R T — A& LR 1) B AR T
[0009]  CLE2IIE SIEHE [R] (1) B [X RN Gt A s A7 AEAR A IR RIS FP AR FH o VF 2 IR BT 7
7T G AR (1) 30 a0 (X, G R S e €80 i 2 357 BT B AR . A7 T WP bz X (1) B i R
57 B 10 SRV A0 LaeA B AreA TR, JH 0 B P I8 585 AR T8 S S €25 [X FH T80
Bro FEIXLL X A L (RIS AE IR AR K6 N UTER . oML R BE A LA & 2175 2 AR il
DRIZH_E e, 437 B 4% S 42 nT e SR L DR (0 S R R A TP R #E/E ) [Palmer 5 A, 2010] 6

[0010] Bk T FEALEEA (15440 DNA i Bl 4 2 DR B 3R BT S B0 AN AT FiUIL 1K) 22 R PR, B4R
HH R e G0 A B L HLAthr B S I R T SR, WV RN -5 a3 30 183 T 1 4 o A
HAER , B WL R AE IE 8 1 5 308 I S DR PR U IR v 1 R SR 56 3% [Davis 28 A, 19917 4
N S 5 DR A B e, e S 7 2 ) TS () A 0 92 ) ok B OR), 91 o il B g R
[Chiou ZF A, 2002] FlorA 7+ — FpFPEEE DR [Miller 28 A, 19871, o AR 1 45 OB o (1)
B oRAAL, 3+ A CARIE 7 5 IR IS K5 R EEAE ] [Verdoes ZF A, 19951 .

[0011]  7F Lubertozzi & Kiesling KERKIE X, B REEMLE (Artemisia annua)
S AR B B E . AR T IE T, S8 AT B A R A R A S
BEAH L, 7044 55 25 AP P s S e OO B 7 00 L JL DR oy L e ) Sl 23 R A AR P )
SR TR Sl o, i K AT B P A7 AL IX Be L IR, B33 B Z 0 1 Ak B R B 248 1
SR TR A BT 75 B SRR I A T

[0012]  Bok ZE AN T AEMEHES lach KT RIAE T2 IRFACYE, B E K
(e ALY

[0013] WO 2002024865 (Holzman) f#iid |8 FI A T8 AR T 72 Z AN Zn2 (TT) Cys6— &5
WSS AT A= Y

[0014] WO 2001 021779 (DSM) A T AELR B HBGE B — WIBLIG A 7 s e e %
WS BlaR B% 5 o RT R IA

[0015] WO 1999 025735 iR T ik &5 IR+ B R IE , LA IR AR It 7= 4
[0016]  Sakai ZF A ¥4 2L i % (Monascus) [ 1% 5 & £ A B R 51 A K 2
(Aspergillus oryzae) H. AAITIEILFE—2 5| NHEHE trpC A 3)FH1 2 8 UL EGE
)L ctnA T R IS NG & = 177 &

[0017]  Chiang ZE A\ C & ReMEE I VS 5 2 )5 ) 1 B R#E SEBS P Ja 20 i 7544 S i
FEHH eI RE%

[0018] WO 2006 014837 2t 1 H A 40 A A ik s A B 1 1 3 4 MO IR as AR A2 1 , LAERAF 2R
SR IR B R E LAY

[0019] WO 2010104763 AFF J 1% H dmhsiti J & B AR IR A ™ il A Ak KA 5 2K W
IR TR (B3F) T REEREZRL, BAHERFEE.

[0020]  [A]#E, WO 2008039499 A F 1AL dwhsdifdi A 4 e X1 A% B 1R 7 FI A% R, WO 0240694
N T BEEEEE SRR AR EIERAE, WO 2007140339 AFF T4 HAEM A gz A
PRI M

[0021]  US 2009/0137014 Al #5i& T HBAE I 2B AR 7= SRR 4, 11— Jm Bk
#i o WO08133658 fitiid | i i BRI MR BENTUR b 18 BB S A 7 s o 1o T HE TR/ &

6
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I, 6140 WO 2008045555, He A /i FAE M A P2 WE M

[0022]  HIA | AE TR AEY) A7 il (Carter, Peters & Croteau2003) . Afifif]
RINFEIE K B G Wi AT IOFT AR s A PR R B AT B, AR AR B AT i M o T AE K i A
it RIS KR EAMB =42 (Picea abies) WML 3— 254 FAAL AR, T B2 s AT A4 |
a - M A BRI S 3 B . o - BRI B - KO a — il A RS S AR TR A
(Reiling ¥ A . 2004) .

[0023] APl A G B A BHAR T Kimura M. 55 A (2007) .

[0024] (R, HI-FAE =il i AR & BGS 2 T . SR, BT 51 I AR A T — A FF
FERBOE B T b6 W) & B A AL R R R R F RIS . JUHE, X AR %
AT B IR S LB R LARAS AN R RS A5 74, B S SR IA K g

[0025]  A:H)-E RLIgs A2 o ) DR B M TR ) 3R A 7S (0 ~F- 4 ] DA i = 4 4 45 SRR AR ) A
AGHNE T RZEHE, B =R 78 248 FEON HRE RG] . RIAE T IF 2 XN AR
TRER, 470 Bergmann 25 A (2007) , Fo AP IR 7 22 R A% 9 SR AN 2 R o R 1A 18 8O0 R —
BRI — R BR S A4, AR AR AT DL R s R R E 8P IR R,
X THENE BOSRHER, B AR R RIEA— g 5 SR AR & =13 240
Ko DRI, B ER R R I T ARG R (4 8 A0 3R B 5 5 R R e A ik /K dl st AT A
AN E R R TN R B, 1X 7] B 2 R Y

[0026]  FWAG AN R T7 Z ()6 R AE T HE ASRAG 51 1 Ry = A5 28 o 3 70 Bk n 2 T ik
V)RS B BB E A S R EAE MR A E AT EZR G . o, A5
HHAEARA B HRRETX (B31F) « S22, AN SRAZE Si3 2610 & B2 i o Sk i
S8 B A T TT IR R R

[0027]  AKRFEA) B ARAINEA

[0028] AN EH B B2 HR A A T I8 AR W R e A 77 il s 1) 77 4 FF A = AR
RARF= A T — R A A o — RO T, AL, R = 4015 23045 DLt Bk & /D 7R A1
A2, IR N E 0. FRRh, B R SR AR AR T v, oA B [ 5 S
T8 77 TG 0 4 A A RS DR ) B S A 4R R AE B /KT, AAE A1 A AR 7e 2 il
HAREDNMER LS .

[0029]  IXELAIHE H (U@ N SCHER AT E R AR 10 A R I R s T

[0030]  AKAME—TTH & TR AN TS ZiEEREU T PR .
[0031]  (a) $2AHEAETE 340 M rh (K42 00 1 ik s AE 406 B DR, ok DR i B R R AF
E (G I W) G R R AR B, Hof— AN B AN IR e B R 8UE 3+ D B BT B
5%

[0032]  (b) $RBLAEFTIATE 340 M B 5% 5k R+, [ 15 Pk 4 s IR 5 R AR BB AT 4 J5 31
F I —NMEE PR DA N R 0A, Bl i 55 R B0 A T i AR 4 & B DR R AE 1 Y
ik 5 A ) B TR A A 55 o R PR B MR 2 ) 1 X

[0033]  (c) 7EFVF I B % (1) 7 53 R 7R IB W 264 T 552 ik 7 & oM

[0034]  (d) A [l i R 00 AR ATl R 7 A0 o

[0035]  AKHRIZ 5 I, S (B AT A4 G R PR I R A8 A B RT3k BR 8 8 BT il A& 11
(1) 35 DR 2 1 6 3 7 ik DR RO 09 % DL 7 4 e

7
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[0036] A BH )58 — 77 T R AB R RS AR AE W& L DR . BT IR BRI RR IR/ E T A A S,
e H gAY DL LA

[0037]  (a)Zn(11)2Cys6- FLEE LR+ (AN1599) ; FAilGA B (BT v - W% Mo & 0 AT
A Tl e e S B R EE S B ER B - AT S B RS Sl (Bl o - AR
Bl ST A B AR R S AT IR SR ELL IR AR A ) B GRE (B0 ent— g
FA -8(14), 15— % (ent—pimara—8(14), 15-diene) &M AN1594 542 45l VT AL
A fusicoccadiene & casbene S HFENAA B M5 & B ) ;GGPP- & (AN1592) B GPP
A EL FPP 4/ . IMG—CoA 18 J5 /i (AN1593) , il

[0038]  (b) AT #% & P& L [A ¥ 1-v (AN1595) . 41 fig £ 25 P450 (AN1598) | 55 BF i &
(AN1596) 5 I3 R il LA — Lo AL e SR 1 (AN1597) (5 Birid B R AR MR 2 1
VA XTI AAA S0 ATP B (AN1591) A1l

[0039]  (c) 5% H (o) WERMEZXE (b) BRI AR X

[0040]  Zn(I1)2Cys6 BUHG5% K+ (B AN1599) , & RIRAFAE T i M AE M- RS PR P )
SR, Bt YR A T A& USRI T A 2L TR AL T 7 P93 E S AR 0 i 5 (R
TR, X ER AR S . AR, 2B FYE SRR £ S AN 5%
FH 56 3 R+ B L DR LA B AS A SR BEVE Y

[0041] AR BH IS =7 T 2 FH T8 3 B A A 77 22 ol Jis 1) 200 2% ST T ok (R4 400 (4D il A5 A2
W& B DRI A2 ) 7 X

[0042]  AKBRIEEPO T E A SEQ ID NO -1 55 SEQ ID NO :1 H A F /D 80 % [[]— P/
FEB R 3 S R A & o AE— DMRIERISEET7 28, 5 SEQ ID NO :52 iy [F]—PEFE A
N 82% .85% .87%.90%.92%.95% .98 % B H- & 99% .

[0043] A BH (1) 56 1077 T A2 A8 S5 85 FH T A 77 2 Bl A 1) FH e

[0044] AR EHEENTTH AT TARR W ERAE 76 £ RIEAR W, fridE a8 -
A Bl A R ) B 1 SR DR AT BN 095 8 Bl B E e 2 () e e R 5, Herp— AN ER
ZA R ECEAT R S 3+ O A #e  #0 B B, e Fh Piridk 5% 5% R Be W OE wli M AR &
PR . FEIX 7 I B 5 AN 5 B sh P RSN kR e ds, 5 REBHT
ARG A B TE EAEEG, 5 AR (BRATRE IR SRR 3140 ) HE3)
FHAEM RN R FHI— N2 U 5] N SR R G 30 7] LU 575 3 R
IR o AR, TINS5 R E B S 8 7 nl H T-48 5 2 sk R e % .
TN R B AT LA 5 1A 3 [FYR BRI 1

[0045]  ARSCHTIRRIFTIEI“AN1599 HAb AR B AN1599 FEALAR TR PR " B “ 0e :AN1599” 1)
SRR, HHA AT H AR gpdA- B35 T 1 Zn (11) 2Cys6 # 5% [F+ AN1599 [¥]
A8 D] o FRARA AR B A 7 RS DU R AT o ASCHTIA P iE I “ gpdA > AN1599”
ST B i ER AR, LA A ) S DR A A 2 R R PR 1Y) gpdA- JE BT DA T B R AN1599
[FRIE

[0046]  ARIE“BUHIHE" B K — B2 /> R EUIX 8 B DR 1 8 15 X A R B bR
DRI, s A 17 0 1) e DR 2 ] S B 1K) o 90120, PRE I 5 Bl (AN1594) 5 R A A ART Bl il G
R 2Pl 15 Bl LA 7 R i BORE R o [FIRE, GGPP- & (AN1592) H:[KIW] 4% GPP B FPP
Ao bs L PR B 4, DRI 0 SR A o [RIAE, 7T 4O A7 AR AT ArT 2 R AT BRI A PR il s

8
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A [FIRE, A AR R I AR A R DR AT 3 B ME AL A . 7B T A
P IRAN Y BRI BT B R AR LA

[0047]  BE[RIBR IR BN AT A TR AR I A2 7 o GDHL Pl 1) NADPH- 4 i M 23 24
T 5t S0 1) S50 K A N R e 7 T B 5 55 i AR A ) s A B[R] [Asadollahi] o 90
CEME T W) I DR A 1 AN BR A d0e  DABE i e SR 2 B IR AR I A 77 o FERG SR
i1 55 A, 76 DHMBA (1) A 406 fl 2 TR 3% O 2 i €0 28 P45 0 JERI AR 2 5, 3R T 2R 2, 4- —
& -3- HAE -6-(2- | ) XS (DHMBA) HIAEF" [Gerkel o W WX LS AT T A K
i

[0048] Y AL S A B 48] fu 2 DR 46 R PTG e A . FERERE AR, S B0 A A AR
FERI IR (MWVA) iR T B 240 S5 Y, Forh HMG—CoA 38 JR B/ Sy =5 L8 45 8 bR
[Dimster-Denk % A, 1994] . HMG-CoA 4 Ji B 1f AX. HMG—CoA [a] FF 2 I B 54k, , JF HLAE 4 s Al
g G ACE EAE YR . ATERE HMG—CoA i JE B[R] T 1 (HMG1) AP RB Fa N- AR iy i 7% 45 A4
BELLE 7 BT B944 () MVA i@ 42 0 s e, JF PRI o0 7 F T HE e S8 e 00 0 ade A0 1) e L0 22—
TR MLRL [Donald %8 N, 1997] o /& EAHARRTELE (S. cerevisiae) HiZ# K 1 HMG-CoA if
JE B A R 30 T B E R I A [Ro 25N, 2006] . FEEE IMG-CoA iR 5N (tHIMG1) (840K
RURIEU L EFTEL G (T. chinensis) B 37 5 IR A B AN o [ 40 A2 542
T ERNAS, FECERIE R SR A RGN [Engels FF A, 2008] 0 i
WX L AT A T 248 R B

[0049] &/ ARALPR R B A1, HoE AR e 2 mT DU R . S 4b, BT IR R
IS LA R B 40 B2 Ja B (1) R 3R A SR b 7

[0050] [ T B ALHR AL, A () an il BUOEUIR IR RS L pHL B5 SR 1A) ) B4R A6 AT BLA
TN AR A B AT

[0051]  fgErR A SEEL FL BRI AT DU AT A ] Je ), DR Ik e fr B mT A T 38 I 20 T 38 hn ik /4
AR RATEAT YA R (B0 BRI B L ) BRI

[0052] ARk BH S 77 S 70 M B AR EESR A FF

[0053]  fff K f&jid

[0054] & 1. BN VAER)E TR FGSC A4 Hefifh VIT :1271985-1299880 T[] KIRFFEAEH]
TS AR R G AR X o B F ] Genome Browser T.HAEEG B dh & LR AL E (Arnaud
SN ) o PR FH DR AN1592-AN1599 FIAE1%E 52 [ AN1590 Fl AN1591 ZH i«

[0055]  [&] 2. & HH T REALEE A AL % FERF AN1599 (SEQ 1D NO :4) [ th B R IA %
N

[0056]  [&] 3. /x5 FGSC A4 BF A U BEAH LL, 78 AN1599 S Ak A4 A i AR AL 1 1) el A5 22 R
PR IX ) 13 AR ZRIE K F gPCR (Kb ) A DNA B (e it ) e RIEIKT-
qPCR &5 R P R ZLAR T =R & B =R AR EE R IE MR EIRZE (SEM, n
= 9) . DNA FEFEAE AR T IE I LB (T student” s t— #3381 99% EEKF-, p A
< 0.01. gPCR 1 DNA FEZ 43 A7 % B e 3[Rl AN1599 (L) (1) Feik T BUARAB 1 1 — il
X3 7 AR R B PR RS GGPP- A AN1592 (E) « HMG—CoA 34 Ji iff
AN1593 (F) « ent— #gHs —-8—(14) , 15— — 1541 AN1594 (G) SEARE+ 1-y  AN1595 (H) . 55454
R S AN1596 (1) AR5 FIHEE 8 1 AN1597 () g4It 25 P450 AN1598 (K) 1 Zn (IT) 2Cys6

9
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UG ST 77 AN1599 (L) s H, AR PR AN1590 (C) A AN1591 (D) »

[0057] & 4. J& FGSC A4 BFA AT AN1599 Ak AR B T 1Y SPME S AH (i . JE464) 2000
() E R FGSC A4 TEARIDGIE, TR E M. T # ANL599 BRI EIEL) 36 78 IR B
6] 2R U

[0058]  [&] 5. J&7E AN1599 # Ak A4 1) SPME/GC 43 A 43 () F e B i o BT UTHC Palisade
Complete 600K Ui SCEAL A ent— WA —8(14) , 15— /i

[0059]  [&] 6. 7R FGSC A4 il AN1599 #5AVAK B MEAZ B GC/MS B4

[0060] K& 7. RHT v -l st 2R P2 BRI PR R A A IR B . FEMAE LR, A
Bl 2ok EHR N # R (Citrus unshiv) 3 H O 7 AR RERF T BEAT 25050 A ARAL ) v — il ioAss &
78

[0061] K8, BT v - lidb M AR R A B AR B B RGN, B
B2k FHE N E R I BN T WS i B AT 20 AR y - s S E A

[0062]  [&]9. ERRVAMERER AL B1181 KR E K.

[0063]  [&] 10. s&/EH BA PCGKL 8 3+ T RIE N T BRIE MR AL BT v — Wl oo &
(C.unshiu) HIBRERERHREUN) SPME S RE . iZEW v - il E S B 3 E 7Y
AT Y~ .

[0064] K[ 11. x&F T RIS @R BRI £F 3- 05 -3 R Bt — 4l A AL 58 (MG 1)
(IR AR RIS B AR R E B .

[0065] & 12. AR EER A S A B1184 Hn &l

[0066] & 13. & H TR A4 Sl 5 gpdA 8 815 51 ANJIrad i DL 35 5% 5 IR~ AN1599 [ %% 5%
B~ EE.

[0067] P& 14. & H T4 AN1594 8y BN BEHH Ky — Wi 0 G I P 2 A 1) 7 s IS
AR A AR T ) 0 B R DR SO AR APT SRl S (A AT A s & Bl A B S B B A S
) o

[0068]  [&] 15. & HT1& AN1592 & # iR <42 B itk kIR (GPP) AR HUE 7R &
] T AR A T 5 Il DR SO AT AT PP & BB LA 403 1 GPP -4 T B Vi 2 1 5 1
(00691 & 16. & T AN1594 &~k A 435 5FE R Malus X domestica) B a — VEIR
1 G BRI BRI R BB DA AR 1A B D SO AT A5 b Al (] AR — 0
)N R Uy e N RN P e R AR Y i

[0070] K& 17. & HT1 AN1592 & # BRI e BR L Ne 2 R (FPP) Al ERG20 34k
[ Bl o A AL S A T (1) A Bl 2L R SO AR AT FPP S E LA 5 3& 1 FPP ARG TR &
78

[0071]  &]18. T AN1594 Bk B ELL G A e EikrrEE.
AR R AR TP S B DR SO AEAT s B (P10 DR AZ R G B L fusicoccadiene £
casbene FEFEIAE A HE) o

[0072]  [&] 19. &4 58 L R g kR SR R B . AERXPE DL, Bk i
DRI & AN1598. A DAY 381 3 [X AR AT AT R R (140 AN1591. AN1590. AN1595 . AN1596 B
AN1597) ,

[0073] &1 20. & H T4 AN1594 # ¥k B B 778 (Gibberella fujikuroi) IR R

10
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G EAR R B B AR AR T A B R SO AT s A R (60 DA I A
fusicoccadiene & casbene S HFEAN T WSl ) o

[0074] & 21. FEAT72 (XFHE) JAT72 oe :AN1599 (AN1599 i FIATEFE) FAT72 oe :AN1599 ;
AN1594 : :Gfeps/KS (AN1599 IR B bR, HAiilgin & B[R, AN1594, B4 kG ok
ERARFE RS, Gfeps/KS) KIRBUIK GC-MS it &, fEXTHE AR AT72 dhoR WL 5774
g, T T8 AN1599 FOBE AR ) 3= B =04 2 ent— s -8 (14) , 15— —Hfi. 2K A B &
R IR EE R AATEN , 2SS DIGeAs —16- 1, B2 RO PRI E & 2 (copalyl) Al
/ WA G GEeps/KS 2R

[0075] & 22. £ ATT2 (HFHE) JAT72 oe :AN1599 (AN1599 it FIAH#K) FIATT2 oe :AN1599 ;
Gfeps/KS (AN1599 T R IE R, H B ARV A G /ARER /AT R A1 Gfeps/KS) I
B GCMS i & iZBEMR T AT R G R A AN1594 JH3)+. fEXHEERR AT72 R
W3 e i I SRk AN1599 [ B PR 1) 227 M8 2 ent— 144 -8 (14) , 15— . 9%
TSR ORI FE LS IR A b, (A AE AN1594 8 ZhF I 2 R, 7] WA F 2577
U, FITIRUESE ent— MEAS -8 (14), 15— 0 (H WM A EE (AN1594) =4 ) M5
12 16— M (Hoe Mo IE & EEAGH / VR G/ Gfeps/KS FERRE ™)
P A A B L DRI 2R B B i SR PR I i — B R B R R LR R B 7 A

[0076]  [&] 23. A SE M FEUGAR IR S A AL IR AN1594 Ik 2R SR 1K s s ] o

[0077] AR BAPLIL SETE 77 28 B A

[0078]  AJ B S FH T 20 T P20 A% B AR 1T O 9 Pk L B R AR A A A e B T
ANF T RIHAZEE %, In (11) 2Cys6, — & W& INA HBRIRGARE £ 7 771 RiE
iz EE (ZBC- EH ) BfgmigHEA Cys— (Xaa) 2-Cys— (Xaa) 6-Cys— (Xaa) 5-16-Cys—(
Xaa) 2-Cys— (Xaa) 6-8-Cys fE NI — 80 8 H TR F . — RS, AR A T77
AR B P RIERNUZ S FEE A . Zn (11) ,Cysy— MR 1 B A 45 5N R PR AR 1%
SRR SRR A 1% DNA 255 25 A 38 H ) SR PR 3 2+ X e A &R ] 7 CGG
=k

[0079]  AN1599 2 ik f&—Ff ZBC- & [, 3 H A8 W 4% 5 FAE R AE Y ent— A -8 (14),
15— IR EWMAEF KSR R R R, HASME/AETAE SEQ 1D NO :52 [ ZE/b—
SRR T

[0080]  FEAK B, B Firid s s DRl ()i FE g A 0 DAk dR L B = AL 640

[0081] i FH AR BH (K 77 v, 3Rt 1 i S BRI AR & Rl R TR, FH T 38 e I 0 A G
HMG—CoA i J AT T 1 AL A W8 3R A B GGPP— S RSB I &8, LA & =B i
Fr s B B30« 8 I RIS SO, WAV BRAF @ 42 F B R AR R M s R IA K .
[0082]  FEAKEHH, M T ¥ FFBus eIk i 2L MR ge 7. BERz —ZF
TR i A R R BEE TR I A4 & BSGAE TRL, il s A2 77 Pt 75 () EMG—CoA IE TR . A IR EoR izt R
R A% 5%, (E AT LM 2 ASG i s A2 7 o A A0 AT A0 475 e 2 DT A6 mT A ) I st 4o
[0083]  FZHEAN K HH AL 7T 58, K5 FE IR I GGPP— A i g i 5L [R1 45 A GPP— & il 4 i 2 [K]
DA 3E GPP A B, FH T Bl A2 7

[0084]  F4cHE 5y — SKE T7 2, 1 ik G T ot B TR A Sy B ks - R v B ) DAAE 33 B
F o

11
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[0085]  [AI4E, AT DAEE ik 2o A8 ik P s i 25 IR 177 A28 A el s 78 DA 3k g — il Je (1) A6 7
FITI oy — it s 49 G £ 2 i B HE BB R R IR ent— AR -8 (14) , 16— MG A R —
T o

[0086]  #i e LSt 7 %, [ 048 GGPP A2 A% 22 R A il A g AL 2L A .

[0087]  BCE, IRE ik A I o i 5 DR A2 Dy il e il 5 T 0 25 DR -4 GGPP 45 ilg 4 B Ji ]
%K) FPP 5 ity s i 2 DR DA 2 435 1 b M 5 il o

[0088]  WIREEL Sk R 7 X A2 5 — JA B+« Bk A )+ 7] L& B H AL s 14 1
FIF ST AR B H RS S B B SE ) HE gpdA CHMEE —3- BEER AT ) 53)
+ pkiA ( NERAEREES ) B8+ A trpC( LRGN ) A3+ . S8 830+ 1L
fff alcA/alcR (BER ARG ) «glaA (RIFEE R ) J5 80+ M niiA/niaD (MEAHER / AH L 5
)~ such (B - BRI RHEE M ) B30+ andS ( ZBEREEG ) 530+ A1 xy 1P ( RZEFEA VTN )
BT FridJas+ ] LR FIRBC IR« AEARS A, RIG A58 VL) 5 R+ 5]
AN . fE—ANLiE 77 £, ] 5] NFINE DU R R+

[00891 7 T~ P9 IO 2[RI ¥ D B8 A BLAST [Altschul % A, 1997] Fl pfam BAFFE 7% H A
VAT 2R TN o Frid % 25 A 4 i HMG—CoA I8 Ji I3 (1) JE R, 14 A& A1 R R IR BRI 12 P 2
P AR RTAR A P T B BRI R . /EEERET, HMG-CoA i JiR I A8 4% AN #% 3% 5 /K1 #R 4
TEZI R BT [Dinster-Denk A, 19947 . 5K [H BRI B £E ) HMG—CoA it Ji il [F] T 1
1 (HMG1) 19 N= A g i 95 S5 A3 2 T SR I MVA i@ 72 01 S it T EE AR [Donald 25 A, 19971,
oy i 1 s — PR P ) HMG—CoA ik J5UR AN1593 Bt = 1% N- Kim[X . XA a8 T 4K
O [ A B AR 7 o BRI 5 GGPP &l AN1592 [ 4 A5 L [R], X B 45 6 8 e I 4 8
SUIE R i R G E R RTE . X — s Tk s A

[0090]  7E M % B9 0% A W T, g6 ent— DR A2 M Jent— 1 B 3£ (ent—kaurene/
ent—copalyl) B & [ 1 il 475 & B 2 PR 33E AT 9 AN 3 42 19 P14k 20 38, 1 S A GGPP Hij 44
JE R ent— 7 LI BEER, SR 5 M A B2 AL R IR P R AL A As —h. AR LR
P450 (AN1598) 5T #E IR S (AN1596) A4 T2 A HEE B E (AN1697) A R FEAZIRBE D) RE
HATEAN /)R R ST BE & i SR INA . AR A IR, BRI R -y 7E
TEAFAE IR TR O AR R o B RRIE AR T 1- v (AN1595) [MZmhS R T A« AMA+ATP
(RS R A PR B B Y ATP i P 225 | fiff e 9 B30 BRI I ATP BT ZhBE . BRIR ST
a-B—a OIS AT P- 28 NTP B Walker A Fl1B JEFr4k, AAA+ 28 (IS &4 T
FRERE. HEZM ATP B (AN1591) HIgmbdiL DR Ar T A& R IX A o

[0091]  Gwhdi FEbn iC 2L RIS J5 3 PR PEIE LN B s [ AN1599 £ ik DL S 2% 111
Tk g, AT @S SR A G e R B Ay il & B E (Aspergillus
niger) . %7 FEFLE (Neosartorya fisheri)  RK/DfEF 1B (Microsporum canis) B¢ H
[KARE (Trichoderma reesei) F M A, Bl & A AL SR A i H A
o5 A PR SR R A E PR IS S AL Mk, FR ke B B AR B AR DA
5 R A Mo A EE 3G N w4k A AR 7 AL B . B A TE 32 (HON ™ AR I R T
AW ) AR TS R AR AL A FF Bl A AL A ) rT AT B AN E A KR R R
12 0

[0092] Wl = mT AR ATART b A » f80) Q00 B L 35 Sl . b Bk o SR, B AN e

12
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PRIZE IR 5 BTl A2 B DI Tl M = A S Y

[0093]  fE AR B I — AN St 77 28, oM B Ak A W0 T O i M s AR K P AR
77 o SR AARE SR I A B O RO B T A QA A AR A A Y R DR A ) E
SRR FIF HoAZ / fIs s ik i 2L R/ FNEk e 20+, AR ZER0we e (LAtiE e
P 0 ) B ST BN S R AR I e S RN v AR 1 B AN TE AR TR BN T SN
B RIE AR FE R 2 AN I R IA A AR B MRS . 5 rp 2 AN LR AR ML BN T8 £ 5 LI
FEG R G L, 1Z 71533 T e AR 1a 1 AR il Mt &4 4 7 i 4 75 B BT A 22 DR )
R S BOEY) . &R, A 2 7ML R AR P 7= M) 25 S Ol T/ 5N
DR ) AR IR TR o ST R IA 7K LIRS S A3 2 n] LR B 2R 1 R AL 2 AN 1R
SR ) RAIKAEVE 245 D0 W 7= A TR B SRR , L A — AN 35 DR (1) 26 SR 0ty A JE 4 PR Al
M, Tk AP HEARRNFES L EK EH. 42N BHEMULWREDE RS 7
WOER, AZERIRTEE (pool) #5515 2 BA & SR IA KRG MR AN & st . /£
FAIH DNA BEF I 72 o Rk BT 5 % Sl v B BAR AL, B i id i (DS Ol T RAS 1
[R5 ) WO I 22 N FL s IR AR = 4 2 R % 1 i [Bromann 55 A, 2012] . 7E AN1599 %4t
A FR ARG I B /D B B R o WA G B RN iR A5 2 T A @ A S PR R T R 3
— AR T UL R AR AEAR R B A IE S, 21 s B DR 17 P A7 A 9 DR A R I T i
TEAH A2 EL I SR, ASEERR R AR 51N 22 IR AN R 5 36 1 1 ] 7 B3R IB KA AL
RANA e B E A IREE” A B, MRS FATE K o XL PR m] DU Al A] e
(7, PR 3 a7 B ] T34 00 A T 38 hnk s A 7 i 5 AT AR ) & i R 3R 05

[0094] 4% HE AR B B 4F 3G A St 77 48, JE MBI R T BA R X 28, Horr

[0095]  —¥f RARILRFEN GCPP- Al mAL L R AR N GPP- A gmid LA,

[0096] - GGPP & i 4mhd 2 [R5 K FPP 4 [ dm g SE 1R,

[0097]  — & s A B gmAg L DR AR Sy B i S B gm D L IR, 0

[0098] - A B R AL EE DR AR A A5 il S R S A,

[0099]  — & WS A BER D SE DR AR N ) — ik A B gm AL L [R],

[0100] AV R K PARAL o

[0101]  fEIX 77 T, AR iEG M 26 5k @ ot (CH,= C(CH ) —CH = CH,) MRS L
AW IO G BA 773K (CHy) o I HARYE 7 IR B e B B g oy 2
i« BT AE L S s RSP o AR — NS T R, BRI AR AL A, o
IMAB I o AE— NS TT 2, iR b M & SRRk B ik o v — il oM TR < AE
JE R B SR LI St 77 28 o 1K B8/ INl s 7= A A I E I i 25 kA ko

[0102]  7EX 75T, AE“ RTRIBHZM” Bl P BuEENE 2R+ (6 AN1599) &
KA R 3T T BAETE T2 A 30+ 1 I BT SR R R

[0103]  FE— ALt 77 &9, 2% B T8 40 s BA w5 AR 6 2L DR Bt s AR 4 & i
R, I HE PR EEN B s FIIANFTRA T . %88 Fi% & 53R+ AN1599 #:4E
PEFE R R T AL 5%

[0104]  FE—ANSLhE 77 &9, 2% B TE 40 Mt BA w5 AR A AL DR Bt AR & i
FER%, 3 HH A R R R 2 R (JUHZ AN1599) 5 &3 8 8 T E MhiE 0t %
LB PR dn e e

13
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[0105]  7EH-& St 77 &7, 1 BAT R AR A )G RS R R A% AR 400 & R R G AL B 1
M. BrdfE 30T DO S Pk % S IR B R Y .

[0106] i 4% R+ AN1599 151 NI R 3+ 7T LU 5 18 E 40 FYR s R IH R . & B
el A S e BT

[0107] 5 )8 B ER A PR B2 I W0 LA Wl A A 4G ol 2 DR ) il A 2 0 i R 72 1)
SEIR -, AT DA 5 7 E 4 Mo/ BT IR L PR R RIR B IR 1 o Ak 5, 1 R T A Brid
HRRFMEsFR— 1AL

[0108] A ARI%E 5 A& 8 B FERAE M 12 10 2 5 R 0 5 s e A R AN R DR I AL AL AT/
BN R B AL BUS R R 5 X R EL AL, DABBLITAS 75 B 75 =5 5 DR 1) % S B4R v B ik
AR SEDR )G 3%

[0109]  FE— LT E&H, £/ XA R EEARNER. %ig&EAn fEniiss
TR, HOO T 18 0 A RARE, BOR T NR IR BRI AR e 4k . stk n] DR TE PG is i Bl
SR e E. Hnl (R E BN o B ) i i . ARSI AR
N AT BRI A, s AR m 3 B 55 7= A 7= o i3, 35 PDR BY%E stk DA & E 2 5k
TR MFS) HAL e i A= SR PR B TR A o I R H e 12 {4 m] 3 i I 7=
YEsH [Ro 25 A, 2008].

[0110]  FH DNA FEZI 56, A1 = B H it s AL 0 & OS5 B0 1) AN1599 B4 VAR TR
PRV 2 5 AR FEE B B 55 5% 8 [Bromann 28 A, 2012] . RiAAFIL P2 (G L 1815
A REA & T BB PR A

[0111] AR+ (B0 AN1599) FlIEEEuE @A R (R mBE i aE A & st .
AN1599 Y557 (#140 AN1599) tHm] | Hee i@ 2 i 2 A

[0112]  FEXX 71, %5 PR+ (f40 AN1599) Retls [ B AN i M ids 15, L 2 i 14 i L [
TR a0 b BT iR MBI o 842 B0E B Bt 75 247 Wi & 0 Hosb R B R AR . Bk
DRl -161 4 AN1599 FIf7 B ANSZ BR il o AE— AL TT S, f R AR AN1599 B8l +, £ 55—
SEHE T R0, 5 SR AN1599 Al 5 AN1599 $E1EMEERE K 8 B FBENLEE AL 315 40 i,
TER— AT R, BN AR, RIL, & 7718 FRAAHRR BA KRR+, fT
e 500 T B R 2 AL 1 3 B T4 E o 2 M iR H Sk R F i R b —A / 2408 DL, fE—A
SEE 77 ZE B 5 B 5 NFER PR A L 55 A R IR SR IR R . AR — AN SEE T R,
W BT 5N RRE P DA 7 PR AR s (R i SRR JF BT IR 5 3 3l P E MR E
Frid % R0 54— / 248 DAL T 2L A Ak

[0113]  ZNEEHEFFEFHN- Rig XA 58S PERR AT, Frid L7 e & DNA (1)
BE - KL Ao ZIXIBIE O E Zn 1%, AP Zn [P A Cys BREL A 10
R AN1599 o, IR 45-86 TERLARSF I Zn (11) 2Cys6 DNA- &5 & 45143

[0114]  FLAHF %) haCdnCrkkKvKCda. . . kkPaCsnCkklnleCtfyse

[0115] ILEE +aC++Cr+Kv+Cd+ +P C+CHk++++C++

[0116]  AN1599 45-86

[0117]  RACQSCRASKVRCDQPNPGMP—CLRCQKSGKPCVDAAS

[0118]  AN1599 {R5F1¥) Zn (IT) 2Cys6 DNA- 455 45 M35 (1) Pfam (pfam. janelia. org/) 77
R
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[0119]  FE—ANSEiEr E, #3% FFHA P SEQ 1D NO :52, 55 SEQ 1D NO :52 E/R %
B> 80% [Al— TR H1 o FE— MBI SERETT S, # s R HA LA SEQ ID NO :52 B SEQ
ID NO :52 BoR%E D 85%.88%.90% .92% .95 % 98 % [F]— M i1 7 51 A URAE (K FE 51 o

[0120]  JEZNFRO&EATE 3, I HARIRAERS 72 800 T A RN . 8% 58154718 F RV
(ERENCIE G RS oY = b e = b e ] IS E22 W ACRE VR 7oA RS = B) s - S/ 1 Ry LY R L R 1
AR AR TR A FBOA B, S AR SRR AR, I BARIE SRR IS . A E R A AL
PERY R BT IS o LR JA 3 A4 S B H i -3 RS (gpdA) BB A
AR (pkid) JEBIFAEEERAEM A RIER (trpC) HElF. A ERE S G FRsE
BIAFEAEIRIE E B (niaD) B3l F BEREEF (alch) Ba)F HBEEHEE (glad) R - 15
FHEBFEC B - BRI R HIE (such) B3IF. LB (amdS) J& 3 +F R 2 4L S
BFHI = EEFHE (Penicillium chrysogenum) KEFEA VI (xy1P) B3I+

[0121] 15 F4IMe ] A5 i R A7 — A2 AN S 30+ 5 R 7% 7 U 5]
Vo RIS ARART AR 7 18 AL 1 32 9304 Y 4 Mo Ag) o 3 1 L T BE A 1, B ARG R
B, AN FERELRERE. SEMNEEE LN AEE.FE Penicillium) A%
(Trichoderma) \Jk#IE (Neurospora) #E JJIE (Fusarium) FUHTFEFEE (Neosartorya) » £
—AEETT R A E EEBRE, AR SE T oA RS Rl
T 1E o8 SRR A S8 . AN SERETT R, 1 40 i i B 8 FGSC A4. AE
—ANSEHE TR, 15 AN e M L ALL55. AE—NSEHE T R, 15 40 M e ) S i B
AT72,

[0122]  FESEIRH A, BAHIR T AN1599 B AR AR, BT IR B AR N O & S A /e 4 i AL v
PER) gpdA- JB 8+ T 457 Zn (11) 2Cys6 % 5 R+ AN1599 LR 84148 DL 3 ith 55 B ik
FGSC A4 BY AT72. AMEFERF=4) (SEQ 1D NO :4) H Peil £kMEALBRAME LR 4 (SEQ 1D
NO :4) J Bt4 PCR ¥ 38 FF A N1 AR T T AL R . RIS AR I 4 5 s Fn 8 D3R
&R BATEHIAT gpdA > AN1599 B bk, H & CL4 b M /5 L R % rR 45717 5 N4
Bl 5 gpdA B 3T HIM) S B EPE FGSC A4.AT72 8% A1155, £E gpdA > AN1599 FE ¥k
gpdA Jo BT EBEEN T AW A R R TR I AN1599 18] ORF [ 57 sl dd N, Hodr jiridk 5 5h
ST AN1599 [l IA .

[0123] B4k A0 44 A oo e w3 3 A 45008 0 0 0 7 VA EAT, Ak A Al Ak i 1k e ol i
AAUE ORI TTIEAT o — A SE A o e A AR AL A B e . — At 2
A AR AR AL A 5 TR - LI RROIARE. — AN R A H A (biolistic
particle bombardment) ¥4k, FRIE LIRS BITE MGtk DNA B SRIGHRE L. #
AT LS ) 4 5 S (R A TR R B AT BE AL 5o SR T, B4 S5k Rl HL e AR 2 A5 1 A A A
FERKRIA

[0124]  ERFEA—HAH TREE WAV G R EARNHABE 2 DR,
TEAR R B — AN S 77 70, I A - EE (R R 3R B 40 F il 25 B 0 FE 1 B/ i 1A
(Microsporus) , fliety S ih % B 5 S A B R B /MU 1 . UL S, 5F
WM B FGSC A4 A1155 B ATT2.

[0125]  FE5B—ASEE T EH, BHA LA 9w EA N FHER) & A RFEEE

[0126]  SEQ ID NO :52 8¢5 SEQ ID NO :52 (AN1599) HA %/ 80% it % /> 85%.90% .
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95 % B L & 98 % R RE I Rl — PRI 2 71, B HOEVE A B

[0127]  SEQ ID NO :47 8¢5 SEQ ID NO :47 (AN1594) HA %/ 88%.90% .95 % B - £ 98 %
FEFEI Rl — TR e 31, BCHVE TR A B

[0128]  SEQ ID NO :46 B&5 SEQ ID NO :46 (AN1593) HA %D 90% it %> 95%.97%
LR 98 Y FE LI R — e 7 71, BHE VE B

[0129]  SEQ ID NO :45 {5 SEQ ID NO :45 (AN1592) B A %/ 86% Lik % 90%.95%
97 % B 2 98 % RS I A — PR B P 31, BSR4 v BE, B R GPP & W FPP &, BLE A
A& GPP M1/ B FPP RIS TR J3— A1

[0130]  SEQ ID NO :48 5.5 SEQ ID NO :48 (AN1595) ELA F/90% ik £/ 93%.95%
97 %98 % B EL 2 99 Y FE LI A — 1 1 7 1), BV TR A B

[0131]  SEQ ID NO:51 85 SEQ 1D NO :51 (AN1598) HA %/ 94% ik 2> 95%.97%
UL 2 98 % AL A — T e o1, BHOE MR B

[0132]  SEQ ID NO :49 .5 SEQ ID NO :49 (AN1596) ELA 570 90% ik £/ 93%.95%
97 % .98 % B EL % 99 % FE LI A — 11 7 1), B HOVE TR A B

[0133]  SEQ ID NO :50 35 SEQ ID NO :50 (AN1597) ELA 570 90% ik %> 93%.95%
97 % .98 % B EL 22 99 Y FE E 1 [F]— T i 7 71, BCHOE VR B

[0134] ATk

[0135]  SEQ ID NO :44 8¢5 SEQ ID NO :44 (AN1591) HA £/ 50% ik £/ 60%.70% .
75%80%85% .90 % B EL & 95 % PR I Rl — YRR 7 71, B Vs T B

[0136] A5 ik B R4 PEIERE BT X, 4 2 SEQ ID NO :43 B firik SEQ ID NO :43
ABBEED 40% MEED 50%.60%.70% .80 % B E- 28 90 % F2 & 1) 7] — Pk i To i pr ik &
H RS 7 1

[0137]  FES— N7 &, A S S ESCpr 7 B ARAE R B AR £5—1
SEHE 7T, R H YA a0 SCRT A AR AR 8 A R R . 7E B — AN ST R, R
Eromisan FCpra B AERAE R (AN1599) . (AN1594) . (AN1593) . (AN1592) . (AN1595) .
(AN1598) « (AN1596) F (AN1597) HIZE[R . 7R —ANSLiE 77 2, K H 4mhd i - SCRTa1 A
FKAHEMIEE (AN1599) . (AN1594) . (AN1593) . (AN1592) . (AN1595) . (AN1598) . (AN1596) FlI
(AN1597) [ R 2 B

[0138]  “VEME B BB R A 5 RE A L D RR P &5 I BT A 310 4 19 B

[0139]  FEIXT7IH, FiE A FAE” B2/ DA S i rR A ER. f£iX
77 00 R % /DA 5 b Zn (1) 2Cy s6- TGS K (AN1599) , i 5 S (491 2 By L A5l L —
% ), HMG—CoA i& 5 (AN1593) , GPP. FPP Fl GGPP— & il — AL, DA K 5 ik i [
BRI X

[0140] DRI, R4 AR B AR Boflii AR BB fd BoA N RHMER & A
A -

[0141]  SEQ ID NO :52 8¢5 SEQ ID NO :52 (AN1599) H A £/ 80% ik £/ 85%.90% .
95 % B H 2 98 % R E 1 A — MR F 3,

[0142]  SEQ ID NO :47 8¢5 SEQ ID NO :47 (AN1594) HA % /1>88% .90% .95 % B H- 4= 98 %
R R — PRI PP 31, SO B2 B 05 5 B £ 1 i A BB 0l 5 8%, SEQ 1D NO :46 Bi5 SEQ

16




CN 104736708 A w Bf B 13/33 ;0

ID NO :46 (AN1593) B A %/ 90% ARk £/ 95% .97 % B 45 98 % R i [H)— PRI FE 51,
[0143]  SEQ ID NO :45 8¢5 SEQ ID NO :45(AN1592) HA %/ 86% ik £/ 90%.95%
97 % B A2 98 %6 12 KL 1 [F]— TR 1% F2 31, BRAH B [ GPP FPP &, BCHA Gid 1 GPP A/ BX,
FPP BIE PR 5 — & i, A5 B ad Jo DR B AR Pk 2 22 ) U 9 [X 451 40 SEQ 1D NO 43 B 5 vk
SEQ 1D NO :43 H A E /D 40% ik %0 50% .60 % 70 % 80 % B H 2 90 %6 F2 & 1 [F)— 1L
3.

[0144] A6 plads 420 22 R e P 228 AT X ZEL A A 2 S B 1Y , 491 ) S8 ol 2 0 9l s B = 4 B 465
7 75 1 R 2 RMELES (R Fe AN [R5 EH I e 2 R R AR AR I 1Y

[0145]  [AItL, AT DM BT ik % Fr B BB B R (R AT ART 2L

[0146]  BhAL, FBEA KB, U T BERRA K — DB AR, 0 Bk, AR R 5|
FARTE £ FIRTE £, SIS B R B GBS 5% . W LA, nhig AT A& a8l
F R IR+, ik AN1599, 2 ] B R H S BENEE A BIER AT . H b, 7T JE 340
[ 22 18 75 A P IR SR AL LI AN1599 RIA . 7RI, nlKE IS 8 T4 A\ IR 1% AN1599 [ ORF I
. SIANRIBF I LRl SRS N . FIARE3IF 7] PUE 578 £ R URBRTR R .
[0147]  #F— DL T 20, 15 1505 G B (AN1594) A8 A BRik & B &1 7T DL2(H AR
T, () - BEAH (AF514287, [X :47-1867, K FF7#E (Citrus limon)). (AY055214, [X :
48-1889 ; # & (Agastache rugosa)) ; (-) - B S (DQ195275 ;X :1-1905, It £ =
12 ). (AF006193, [X :73-1986 ;Jt3E¥4 42 (Abies grandis)). (MHC4SLSP, [X :29-1828 ;§4*%
% (Mentha spicata)). v - i &4 (AF514286, X :30-1832, K FAFT4E ) . (BAD27258,
X 166-1803, ok I JH B AH )« (BAD27259, [X 166-1803, e [ i /N BEAH ) il it Vi 45 i
(AY906866, [X :10-1887 ;#£ NS (Pseudotsuga menziesii)) s B - KJEM & (AF139205,
X :34-1926 ; L3RV A2 ) sHBE A B (A i BB (S. fruticosa) SFCinS1, DQ785793) .
FE— KT R R A1E (AN1594) N HRas G, SR LU EART, (H)-#7
5 0 A I (AF514287, [X :47-1867, F7 8 ) . (AY055214, [X :48-1889 ; & % ) . (AAGO1140,
I+ (Schizonepeta tenuifolia)) ; (=) - ¥ & B (DQ195275 5 [X :1-1905, b E = #2
(Picea sitchensis)). (AF006193, [X :73-1986 ; Jt 2 ¥ 2 ). (MHCASLSP, [X :29-1828 ;
B4 2% 7). (AAGO1140, JIJF ). (ABI21837, K Bk (Cannabis sativa)). (AAG31438, [ 5
(Perilla frutescens)). (AASAT694, I =A%) 5 v — i WG S (AF514286, [X :30-1832,
FrE ) . (BAD27258, [X 166-1803, I M ZE A ) . (BAD27259, [X 166-1803, IR JNZE M ) : B - /K
Fr 4 A B (AF139205, [X :34-1926 5 Jb 3£ ¥ 42 ) 51, 8- # il BE & B (AAU01970, 41 FF IF
(Arabidopsis thaliaha)). (BAD91045, {5 /N ZHH ) . (ABP88782, Nicotiana suaveolens) .
(AAC26016, fJEBEL (Salvia officinalis)). (G REE (Salvia fruticosa)SfCinSl,
DQ785793) ; B - Tk 4 &l (AAB71085, JbZE W2 ). (AAK58723, B L & ). (AAM53945, F7F
B ). (BAD27260, &M ZEFH ) . (AAS47692, B =42 ) s a - PRI G 1 (AB121838, KK )
(CAD57092, BX P B %% (Fragaria vesca)). (AAP72020, Jb2E Z 42 ). (AA061225, K JE f2
(Pinus taeda)). (AA061228, ‘K AEFA ) 3 a — Mk 54 B2 & B (ACC66282, V¥ £ =% (Magnolia
grandiflora)) . (AA061227, KIEFA ) . (ACF24767, ¥ (Santalum album)) . (AAS79351, %
% (Vitis vinifera)). (AAS79352, %) )+ (AAL59230, TK (Zea mays)). (ABR09292,
K ). (AAXO7267, FEHERA ) 5l Sl & (AY906866, [X :10-1887 ;4L HEF )+ (AAV63792,
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%) (Ocimum baslilcum)) . (AAF61454, Jb3E¥ 42 ) E) -b— BNl Al (AA042614, 4 fa &
(Antirrhinum majus)). (NP_189209, #lF§ ¥ ). (AAN65379, fl R 4T ) « (BAD91046, Iz M &
) . (AAT86042, | kR (Lotus japonicus)) . (ABY65110, #£%. (Phaseolus lunatus)) ;H
AR OEF (AABT1084, JbEAA2 ) o (AM0ALT27, &t BE ) . (AA041726, 4taE ) . (AAG09310,
L 97 ). (AAX69064, i F fn (Lycopersicon esculentum)). (AAV63791, % ).
(AAF76186, (A5 ) « (AAS47696, HFE =42 )  (CAC41012, Quercus ilex) ; (+)—(3S) - FHiEfE
Al (ABR24418, 45 ) | (AA085533, LRI IT ) « (AAC49395, il &L B3 (Clarkia brewerii)) .
(CAD57081, Bi%f (Fragaria ananassa)) . (CAD57106, 5.%% ) « (EU596453, W PN #F5FS (Oryza
sativa)) ; () —(3R) - HHEEEAWE (AAF13357, B E ). (AAF13356, 46 % ) « (ABB73045,
A& Y (Lavandula angustivolia)). (AAX69063, ¥ i % 7 )« (AAL99381, #T ¥ V& fif
(Mentha citrata)). (AAV63789, B #) . (AAS47693, I =42 ) (&M EEAEF (CAD29734,

/M FE#% (Cinnamomum tenuipilum)) . (AAR11765, % %) . (AAYS88965, 1715 25 7 (Perilla
citriodora)) . (ABB30218, F17% ) ;¥ M& & (AABT0707, JLFEWAH2 ) [ EEA G (AAV63790,
) s (H)-3-F A B (AA073863, W A = 42 ) . (AAMBI254, & K 1 fR 2 B (Salvia
stenophylla)) ; (+)— & % & B (AAC26018, f B B ) . (ABHO7678, Salvia pornifera) ;
(H) - VKA A (AAC26017, BREEL ) B AT RIVED . ik Bl SR v — B 06
Ei o

[0148] il s 5 T FX 2804 P60, 25 G 6 FH T i A 5 T 1) A BRI PRI R S AR TR o PP e 25
A LB EAR T, His—6 Fr28 c—myc RALMLEEZS (HA) FRZ5FLAG FRALStrep-TAGI T 2t
HIE -S- M (GST) AW ZIrZE SO0t E A (GFP) Bl ik & (YFP) o

[0149] £ — AL 77 &, Horhilild & i (AN1594) 4 5t 4 i B AL E 4K / TPk
PR F GGPP- A (AN1592) # GPP &R BE A& 1& 1 GPP BIlVE M) & B B A 2
o GPP AR R HAPR T : (AF513111 ;d638¥ 42 ) « (AF513112, Jb3EA 2 ) « (AY534686,
G B ) . (AY534687 4 M B ) . (Y17376 ; fUl /6 J7 )« (AE016877, Locus AP11092 ;I £f
= g FF (Bacillus cereus) ;ATCC 14579). (AJ243739 ; & # (Citrus sinensis)).
(AY534745 A&k ) « (AY953508 ;Ips pini). (DQ286930 ;W iE 7 ) « (AF182828 ;B
fif (Mentha x piperita). (AF182827 ;EHHUMTT ) . (MP1249453 s EHARMEAT ) « (PZE431697,
Locus CAD24425 ;Paracoccus zeaxanthinifaciens) . (AY866498 ;JFE & EHE % (Picrorhiza
kurrooa)) . (AY351862 ;& %] ) A1 (AF203881, Locus AAF12843 ;izzh KM (Zymomonas
mobilis)) .

[0150]  FE—ANSEHt 7 S, Wik s Al (AN1594) A28 o) — il A B a0 5842 — I & 1
(GT :1354138, 55 M2 § 4% (Taxus brevifolia)). (GI :156106768, SH V4L &4 (Taxus x
media)) . (GI :71796850, Fd /74L& 42 (Taxus wallichiana var.mairei)). (GI :83596264,

AL 4§ £ (Taxus cuspidate)) ; 7 H & &8 (Gl :6009475, & O 8% J) B (Fusarium
fujikuroi (G 7~%E (Gibberella fujikuroi))) ;fusicoccadiene &8 ; Nl 2 &
F (GI :239750080, F}% (Salvia miltiorrhiza)). (GI :226531621, FK ) ;Gasbene &
(GI 1606417, B K (Ricinus communis)) ;#A 8 Mo EUE R FVEY) .

[0151]  ZE— A SERETT R0, Kk &l (AN1594) 28 A £ 2 ik 25 B9 0 20 ¥ 245 0 4 1
(AAC24192, JE SV 42 ) . (NP_193064, Ll B 57 )« (NP_193066, fIL i 5+ ) « (AAX07266, 1& i
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Fa) s BREERE -4, 11- GG R (CAB94691, B4 & ) . (AAF61439, B AL )« (AAF98444,
WE) sk & B (AAA93064, B 1R (Gossypium arboreum)) ;#4545 & (AAA93065,
PHRR ) . (CAA65289, BHR ) « (AAC12784, FiiiAF (Gossypium hirsutum)). (AAF74977, it
F3) . (AAV63787, B ) ) vk W M & B (ABX83201, % /R (Cucumis melo)). (AAB95209, iH
WUMETT ) o (AASAT697, K =42 )« (AAX07265, 4L 1R ) 5 (B) —b— A 71 4% & 1 (AA085539,
BLFE FF ) 5 (B)-b— F1 47 & & BF (AALT9181, 5 18 % )« (AAV36464, $E % 5 75 (Medicago
truncatula)) . (EU596454, WV P 4% 3575 ) « (ABJ165653, WL P45 74 ) « (ABY79206, KK ) |
(ABY79209, — f 14 & K (Zea diploperennis)). (ABY79210, Z= 4/ X 2K F K (Zea
m. huehuetenangensis)) . (ABY79211, K 4 B (Zea luxurians)). (ABY79212, & K ).
(ABY79213, 2K ) . (ABY79214, Z4E4 K (Zea perennis)) BUFAT LA F K RITEY .

[0152]  {E3R— ALy &, HAai i A mE (AN1594) #6522k A BRI 244 / H ik
PR A H 5 GGPP- A (AN1592) 4 FPP & BFBLE A G 3& i FPP &IV 14 1A i B A4 A8 422
1

[0153]  fARSCH AT A, RE“R—M” 2 a7 52 [0 WAE R R 4m i 1 58
— MR B B G — N AR R IO IR AR R — . T AR B 1Y, R — Pk
W CN T SRR R AR HE SR . IXREROFREFF OS24 2% NCBT BLAST. BLASTp ( &
AT E SR LD ) BLASTn (B2 /7 21 L% ) < BLASTx ( BB IIAZ IR /7 71 5 LA i
HFFIRIEE ) -

[0154]  FEIX 75T, ARWE“HE M AR A B R B Fe mb ik M AL / A B 00 25 TR A g A0
il A=A/ BB LR R/ AR DR E AR R .

[0155]  HMG—CoA 3 Jif i & 248 7 L - Jei Wi A AR 406 s m IO L 81 IHE X T 5 1) 5 F O o
AT DRI, g5 iZ 00 R B L], BRZR 45 SEQ 1D NO :46 355 SEQ 1D NO :46 (AN1593)
HAED 90% A1 E D 95% .97 % BLH 2 98 %6 P 1 [F]— Pk 1 2 3 i L R, 8 s AN
e BT BT SE PR AT DA AR B R o DRk AT TR E R AT AR BR . EAT IR 2L
B4 3 S N T I B A AR A

[0156] 78 & M RTAR 7 A BB P Hb 2 e Bt 55 AR 0945 22 0 39N AE & i 24 8 (1) = if
ANBOE DIF TR S B AR A 5. YRR R R A SR, n] AR IR1S LRI A
B A= KT

[0157]  YEFTHIThEE SEEEZN, A DNA 23S B e M EE 1 . e IE R R Xk
(&R A — AN 5 DMEAS %7 A 7 51 () 52 ma B il N Ra i 88—
e R IR

[0158]  7EiX 77 T % AL IR () U 35 X AT 18 AW P RARGFAE . il X 5 gmis X KRk
B o XL X AL H SR F RS2 B G T o 40, H 5% PR AN1599 [) DNA 454 45 #8317
SIAEY A AEIX IR (SEQ 1D NO :43) o B #ESE IR 3l X P (125 BREX A /) CGG =Bk ATk,
He P3| B R BOE iR B R 5k o 0 T 25N (R vl R 48 e s i % e R 745 5 19 CGG
ZIRAREILE T A B . SR, BT 4 S (W5 P 15 31 X0 T 5% L (R AN1599 38 R [ 4 S
TR R, SEQ 1D NO 43 LS YR IRAFAE 1R 5 X AT 5 AR (1) % 3 R+ — i i A
AR A ORF B85 5% . 185 XA 2 &Aoo, 4 s 30+ 39 5 - L PR - B 7 % 5%
BRI PRE B TR YR DO T 18 E AR A IR (MR D) BUREVRR (YR ) « AR
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B i L Rl (SEQ 1D NO :43) B8 5 DXAH X T- B ad I [R] ) 2 s (XA PRSI DA B R SRAEAE [
[0159]  FH-T ARSCHrR e 3 IR+ AN1599 it SRk 1 i 2 A& RIVR RHAE RARAFE AR )
IS5 9mhL T A e PR . T 5 3 R IS SR 10 G sl T oA IR I . AR ST
FHIRT, ARTE “ U5 a8 857 A il il X 7 8 R 98 50 8 2 R AR BRI J8 3+ F H e
P X, B Sk IR M AR A s P A e iR X . ARSCHTIR TR IA AN1599 1)K
B E RIS RS RKIR S AN1599 4G X ORIBE IR AR X o AN1599 % 53¢ [R5~ izt R SR 1
5 X1 1 PR AL A R T o AN1599 38 3t R SR A7 (1 1 4% X (038506 5| kS 1 AR SC T i 2[R
RIS EAR K B SEETT 2 N .

[0160]  FEAEMA FERZE S, B / & A X 2 (8 5 5 X AR S 8+ &1L RS M
YA DR BRI R A X 38, AR SC AR AT E A R AR TE “ DNA 1 1 8 517 il o R AR R
JOAF” FEAETE 40 PR AL / BOR AT g )T HI [ RIA AN/ BUGRAE 22 IR 1) A 7 A S AN R
BT A, Bl a3 38R 2 R E G T AT B ARG TS £
TR FIEATIX AL SEQ 1D NO :43 Bi 5 Frik SEQ 1D NO :43 A %/ 40% Ak E /> 50% .
60%6.70% 80 % B L 22 90 %6 P2 1 B [F]-— P T g b & i 1 I 40 (1 72 B R AR R I 2
[0161] A FH#E DR+ FH T A 7= Sl 50 S W P v — Wl S s TR I« S A8 8 B A i
B, IR A R I SEETT 48

[0162]  — /NSy 22258 55 FGSC A4, A1155 BY A772 T8 F 2 SCHEIA A 5236 3
SYEEXT FGSC A4 Fir i BH R 77 V242 77 il s 1) FH e o

[0163] A% AR IE ST Z1 A B i P St 9] 5 BH o R TT B2 BER At 1) 2, DA B 150 B A A S e 441
g H IR St 7 AN R T U6 B, I BLAEAR IR BH (%) 90 1 P (%) 8 P A A R 5t & T BRI

SCHE{5)

[0164]  SKjfafsl] 1. %M S lh & Py ik i%

[0165]  #%{ Bromann 5% A (2012) JIrid % b3R5, A S B FGSC A4 B PR 41 4
ZHA InterPro 45118 TPRO08949 “Wki 254k & ¥4 B ” A1 TPRO0SI30 “ifili KAk & ¥ 4k
B R . AT FHREA T RS I 15 8 75 70 A0 e Ak 2 25 DR ) 78 76 s A AR )
J R DRI 1%, 0 i A 6 T2 DR 8] L 119 20kb JERIAH X A #8128 InterPro 45 #4358 TPRO01138 “H
TE 3% S 1 45 25 (7. TPR002403 “4H Jif {4 5 P450, E- 3, TV 407 A TPROOT128 “4H Ji {4
P450”, ML WATAE T 38 B = 36 0 R /IMET T B IROKR S VHREMK A (Neurospora
crassa) . ¥ H1 & (Aspergillus clavus). fH Hi & (Aspergillus fumigatus). 2 Hi & .
Kph &, + B & (Aspergillus terreus). K 4 % #1 (Botrytis cinerea). 75 & "
(Magnaporthe grisea) . K& % JJ 1 (Fusarium graminearum) A4 JJ1H (Fusarium
oxysporum) "7, JF HAE LN o AL SV B MR 7 28 (Ashbya gossypii) .
H R 4R (Candida albicans) . JGIEB 4 FHE (Candida glabrata) =5 E 4R
(Candida guilliermondii) . %% FIR2 M +Ft (Candida lusitaniae)  3KFEF (Chaetomium
globosum) Y i O R EERE (Debaryomyces hansenii) cHLER 7o & 4Ef%F}E (Kluyveromyces
lactis) . L i EE SR £ (Pichia pastoris) P T EE7RI#HE (Pichia stipitis).ZfhE
F% £} (Saccharomyces castellii) (ERIEMEEE (Saccharomyces cerevisiae) . b & 4 M H)
(Saccharomyces kluyveri)  f@HgHEFICEERE (Yarrowia lipolytica) . ZKi5 %4> (Coprinus
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cinereus) - #r & B2 Bk B (Cryptococcus neoformans) . Phanerochaete chrysosporium,
HERFLF T (Coccidioides immitis) . SEHZLFEEERF (Schizosaccharomyces pombe) . Jl
JEAZ A (Sclerotinia sclerotiorum). Stagonospora nodorum. T KM E (Ustilago
maydis) FIKHRE (Rhizopus oryzae) o

[0166] K& 1 o ik G RGIER G iR X I8, BT Genome Browser T.HAZCLH il
DR H045 5 [Amaud 25 A, 2006]

[0167]  SZjafsl] 2. R+ AN1599 ) 35 B I8 B I v B

[0168]  JE[FZH DNA JEIHS 300-500mg 7£ YES— 35774 AR KT K FGSC A4 T £24K 5 3%
MTAREL o 181557 B AR K 2ml /NN 500 u L 3383k (BRUEIR B IETR, B35 68772,
Sigma) 500 u L 1x TE- &8, pH 7. 5 F1 500 u L K8 — & A - 5 /KA, H4E Fast Prep-2J
KA LOHE 6 59 25 #b. JIEAE 4°C 15000rpm B0 5 387 B K)Z, FFINN 650 u L 7K
Wy — & 47 — S EE . MRS DNA PRy BRI Z B2V T & (AW T2 ) kst
MIKAHAEAR DNA. DNA HJ¥k & B Nanodrop (Thermo Scientific) &

[0169]  AN1599 (SEQ ID NO :1) HIR[EEME (ORF) fEH] 43ng HISLIHIEE FGSC A4 HREUM
[RIZH DNA /E AR FH PCR 4738 o 7F 50 w L s A& AR F 1k SO SR 51 V0 2 3519 300nM
PCR /R ¥EHIIE R B T Z P 1 =5{% B PCR 54t (Expand High Fidelity PCR System) ( H
K5 11,732,650,001,Roche) BEAT. H4 54 Hh%EE AN1599 ) PCR F A 514279 SEQ 1D NO :
2 M SEQ ID NO :3. ZFERZEFEELL 0. 025 % (scale) AR IFETAE Sigma—Aldrich [ £hak
o

[0170]  AN1599 B4 3G AE BIEICH T P S H0HAT :95°C b %8, 1 MEFE :94°C 15 12,
68°C 30 #PH1 72°C 2 738, 30 DMEER 72°C 7 8, L NMEIR, HAE +4CHRE . BAEBE
WREBEIE A6, JFHR AR i3 i 1) 77 R N pCR - 2. 1 TOPO- %44 ( B 3% 5 K4510-20, TOPO
TA Cloning® il (#4 pCR 2.1 TOPO- #fk ) , Invitrogen) » 4 KK EEHIZL AN1599

F Spel ( H3%¢'%5 R0133S, New England Biolabs, Inc.) M pCR2. 1 TOPO- #AKWAk,, 74
BEa &N pKB1- #AK M Spel 7 5. IESE T AN1599 ORF £E pKB1 I %E ] .
[0171]  pKB1- #ffid it PCR- 4 3G A B B B M B[R] bar NI pANG2-1NotI- %,
i (Kuorelahti Z& A ) ) NotI 7 B A . bar— frBEZ M pTJK1 (Jones Z& A ) PCR 471
FEAE A BERI PRSI Not 1 2 i . A BYAE bar— HPESE K BV S 82 ih 5 trpC B8+
AL HTUESE pKB1 A (A #2244 AN1599 [1))F %1 (SEQ 1D NO :4) » AN1599 B ZRIE AR 7~ = K]
I 20 ZEAER T FEVLE S AL
[0172]  SEjafs] 3. AN1599 AR TR AR A
[0173] ¥4 #4) B gl & 8 #F FGSC A4 Glasgow B 4 %Y (veA+) (Fungal Genetics Stock
Center, School of Biological Sciences, University of Missouri, Kansas City, 5007
Rockhill Road, Kansas City, MO 64110, USA) A FHEEMLE YES- £5574E [ &7+ dH,0
% 20g Bacto"TEEHEEY) ( H3¢'S 212750, Becton, Dickinson and Company) .40g FEff
(Calbiochem H3%'5 573113) Ml 30g Difco™BiR ( H3'5 214340, Becton,Dickinson and
Company) ] JF7E +24° CAEREIR S 250rpm A KT . ¥ FGSC AT72(galD5 ;pyrG89 sacrAl ;
chaAl) 7EZSIN 1OmM FRSIERT 10mM JRFF ) YES— 55325 TP 7E +37 CAEFZIR T 250rpm A K
T . M ELHE FGSC A4 FIATT2 T 22 AR IE o TE Miracloth i€, JFH +37°C dH,0 Al =R
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FAAEIR Sh 2% R [0. 8M KC1, 0. O5M ATERIREN, pH 5. 8] ¥, iHyER) FGSC A4 B 224k &
FE 100mL ZS 00 mM B 25 Bl B 1) 2= iR AT AR PR Eh 22 R P, FF NN B0mL 3% — VAW [1. bg
KEMBXAE (Trichoderma harzianum) FJ7/KAENE, H 5 L1412, Sigma/50mL FA5 IR £h 22
M ] 7E +30°CT 100rpm FRHEEIL 2. 5 /NI EAT I AL AR AL, Big b2 A () 7 50 2P0 1. 5
ZINES PR B ) 0P A S BB S S i AR AR T il o TR UK BV D 10 408, SR 5 it e B
Miracloth 3T y8Z B, JE5 i AR FUR BRI L 2 & 50mL HEJE A o J AR AR TE ST
ELOHLFR T +4°C 1500xg BS 0 5 78, 315 BiEW . DUE MR A AR VA GTC- Zahill [1IM
A &TRE, 50mM CaCl,, 10mM Tris-HCI, pH 5. 8] ¥k, 7E LT & OHLFF +4°C 1500xg &0 5
A3, FHEEAE600 L GTCH M 600 u L 40% H i, 305 J5 4 i & —80 CAR- 17 B & #44k..
Fie HR R T U] 48k B FGSC AT72 TR 224K 1 J AR J A, {HAH A Img/ml. Caylase C4( B %5
Case C4-10,Cayla) 1EREA BRI BT, ASH IR R G A FAEET (1. 2M 1L 5
B, 10mM CaCl,, 10mM Tris—HCI, pH 7.5] FFf0A 50ul PEG ¥ [25% PEG6000, 50mM, 10mM
Tris-HCL, pH 7.5] B%E 200ul. JEAFAEF . R AEFE 80 CIRFER KL,

[0174] T FGSC A4HALRE R PR O R B9 AR 522 (MM) (Kaminsky j) il 45 1 F MM
N ImL Triton x—100( H3% 5 93418,Fluka Analytical).18g Difco™ Agar Noble (H
&5 214230, Becton, Dickinson and Company) A1 200 » g/ml H)E 4% ( B 3% 5 45520, 2L
0, PESTANAL®, Sigma-Aldrich) . & K I 55 B4R BN\ 50 VAR D . e
55 A T2 BRI AE 7S TN 2 %6 BRTE AT 200 w g/mL BRI I L AR R 7 AL I AE A Triton x—100
TH L& o 15 WM- AR T B 5 AR r ke 6.

[0175]1  FH TrMM[L. 5% KH,PO,,0. 4% NH,S0,, 2% % %) ¥, IM 1L L0, B T E, 1. 8% agar
noble] fill & A T A772 ¥4k,

[0176]  #EFGSC A4 JEAE AR BRI AT VK _ERAL, 7545 400 u L BFl £ 2 15mL & . A
2mL ¥4 GTC ¥ 2= Hr, 30 JF A AR B3 AE 180 w LA GTC d1, 20 u g Tk Gk ] Peil ( B
5 R0655S, New England Biolabs Inc.) 7F +37°CZ&MAk 1.5 /M. AN dH,0 EL%E 100 L.
10 L 3M NaAc ( BERR%N ), pH 4.8 F1 275 L 94% EtOH J&, #5264k (1 DNA £E —80°CUTIE
15 73 %f . PIVERT DNA L AE +4°CAE 15000rpm B0 5 73 8iicEE, i 70% EtOH P, I E &
fE 20 WL GTC A7 4% DNA AU JR AR B ik, JR g B & Ao 50w L PEG- ¥ [25%
PEG6000, 50mM CaCl,, 10mM Tris—HCI, pH 7. 5] 5 A FARFT DNA YR &, B &K LG
20 735 N 2mL PEG— VAV, JERH AL B 2 1omL /M. B/ NEAEZETE 5 7
B, NN AmL RT GTC, @I & BiE iR 4 . 6mL+55° CIRE B IE T N4 1. 2mg BLE I
Honz emL #ALIR G . i BURNR G /N, FE/R S A H AR IR A BUE G T2 BiTE (RI4E
HREVER AT TR (M) - PR

[0177] ¥ FGSC A7T72 JEAEFAATEIK BRL . BT #5461 DNA A 5142 SEQ 1D NO :90 A1 SEQ
ID NO :91 3ff# FH SEQ ID NO :4 NAEMRZ PCRY 3 . PCR 47 3% (1) DNA FH Dpnl 438 3 H Qiagen
PCR AL AR S aE A B H CBF DT . K5 5ug DNA 5 7L 100mM MEASFZIR & FF £ 218 T I
& 510 73%F . A DNA- RS FIR A R A 3 125 w L 5 A ik /PEG— ¥R LA 2
FE R B R SmMe R S MIAEVK B & 30 43 BF . NN ImL PEG V& TR A 648 Jii A i 4
BB NG 20 4% . IO LomL ik +55°C TrMM THZ B HE [1. 5% KH,PO,,0. 4% NH,SO,,
2% HIE B, IM ILBLEE, B T E, 3% agar noble], #MFEELERIBE F AE AR TR 30mL ik 2k
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J&£ 400 w g/mL, F¥ S5 A FURSEAE TrdM AR b

[0178]  F-T FGSC A4 KIPARAE +30°CHE &, 344 FH T FGSC AT72 [ FARAE +37°CHiF &, E 2
AT TE PO o Rk B AL AR O TR Bk 2 B M- AR b, FRORE R BRAZAL I B 7K, FH PCR
AT v B 1 2 TR A BOE SRS M AR B4R o I TR I RIS & IE 519078 SEQ 1D NO :
5, DR S 1 e B s T S5 h 25 AN1599 9 SEQ 1D NO :6. 42 PCR ilES2 [ 7 F&
PE AR A TR [ 45FF dH20 Hh 2 37g Difco™ B mnE 1 FAK EEER
o AR EE AR S 0. 8% NaCl.0. 025% Tween—20 Fl 20 % H i, 378 —80°C ¢
1T

[0179]  SEjafs] 4. /£ FGSC A4 B 5t (1) AN1599 H A AR TR RN I 34T

[0180]  7EAMJELHNER AN1599 #LL 4K FGSC A4 T H] gPCR 52 &l AN1599 R 4 [X 45
I3 ANERIRRIA, DAAL A IR LG I [R] i B4 53 Rl A I R« 1 AN1599 A0 A8 FGSC A4 7E
YES- iR AR AE +30°C 250rpm £ 5 RIL A 1l BT I I 2 AR OR 2R H
Miracloth (#475855, Calbiochem) , i +37°C dH,0 {3k, 3 B L 3 MILIRIK 100 v L &5 554
B 1. 5ml R E O, 7R P PR TR R IAE T -80°C BB RNA $2EX.

[0181]  MEE— AL iE B 32 b 3E4T 3 Yk RNA SR B LAZE B RE 5 # 7)  BI ge i 22 28 4k
RNA M\ 100 v L 275 () T 22 46 Hr 3R B, Prid B 22 4R 7F 450 w L ¥8iN b— 5 5k B 1) RLT- 2%
8 (RNeasy® Plant Mini Kit, H 35 74904, Qiagen) fff FIRFRIBIR A28 (VWR™
Disposable Pestle, H 3k '5 47747-358,Pellet Mixer, B35 47747-370) Y54k . £E 5 H

Qiashredder £ (RNeasy® Plant Mini Kit, H 35 74904, Qiagen) #—H Bk, I H
RNA $REX 77 % #% 1E RNeasy® Plant mini Kit- 77 54k%E, RNA 44k — 77 S Bi7E DNA B 1L
RNA 51§ i RNase-Free DNase Set( H3E'S 79254, Qiagen) MAFESHEREFERLL DNA, 1
H Nanodrop (Thermo Scientific) X RNA #EAT 73 606 EEVEE &I GE , I B A BRIR MRS
PRI RNA 5T &

[0182]  #ZHE Transcriptor First Strand cDNA Synthesis Kit( H35 04 897030 001,
Roche) 772 5 1 g Jct RNA /E AR AT cDNA 6 . cDNA 7E —20 CAR/7Z EH & 2 HT .
MR 3N EEARI, LI T & PCR IR M BCE PRI SEI5E & PCR 2 Hr R AL AT H]
LightCycler® 480SYBR Green I Master mix( E 35 04887352001, Roche) 177 Z ¥ & , I

£ LightCycler™ 480 Instrument (Roche) tlnﬁﬂﬁozj?LightCycler‘E 480white Multiwell

Plate 96 ( H3%'5 04729692001, Roche) H{HiHH 0. 5 u M IREHIGI 6% 16 u L IR
[0183]  AN1588 HIZRIAH] 5142 SEQ 1D NO :7 A1 SEQ ID NO :8 # %, AN1589 5|4 SEQ 1D
NO :9 11 SEQ ID NO :10 # 7%, AN1590 F 5|4 SEQ 1D NO :11 Al SEQ ID NO :12 %%, AN1591
Fi 5140 SEQ 1D NO :13 F1 SEQ 1D NO :14 # 7%, AN1592 FH 5|4 SEQ ID NO :15 #1 SEQ ID NO :
16 #6£r, AN1593 514 SEQ ID NO :17 F1 SEQ ID NO :18 ¥ #r, AN1594 5[4 SEQ 1D NO :
19 1 SEQ ID NO :20 ¥ 7%, AN1595 11514 SEQ ID NO :21 1 SEQ ID NO :22 ¥ 7%, AN1596 ]
51499 SEQ ID NO :23 #11 SEQ ID NO :24 ¥#%, AN1597 F 514 SEQ 1D NO :25 A1 SEQ ID NO :26
645, AN1598 FH514) SEQ ID NO :27 1 SEQ ID NO :28 ¥ %%, AN1599 5|4 SEQ ID NO :29
A1 SEQ 1D NO :30 # 7, A1 AN1600 F 5147 SEQ 1D NO :31 1 SEQ ID NO :32 fx#x. B - JJlzh
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AR LA SEQ 1D NO :33 Ml SEQ ID NO :34 K £,

[0184] PCRZH 2 T H : LA 4.4°C /s AR IRIE A 95°C 5 08 471G 50 M E FF
95°C 10 ¥, WiIEZE N 4. 4°C /s,55°C 10 #2, ABEIE AN 2. 2°C /s, 72°C 10 2, BEIEZEA
4.4°C /s St FEHI 2k :95°C 5 F), IRIH AN 4. 4°C /s,65°C | 738, ARTIHFE N 4.4°C /s, 8%
JERFEEE 97°C ;40°CHAEN 10 #2, ZIEIEE A 1.5°C /s.

[0185]  FrAARIAMEM B - UahEE A MFRIAFR AL, FF15 74 5 th 8 AN1599 B AR 5k b
)5 # FGSC A4 P AT BB I A5 B LU AR bh e o BN B IO R0 E AR cDNA 3% 482
FRERTHSL, RIEE R LA praffl- A3 (Pfaffl) E&ME. &R WK 3.

[0186] X AN1599 %% 4k 441 14T DNA B %1 43 #r, {87 H i i Nimblegen ffill i it P 0 v ()
DNA FE 18 A, 8 ] Custom Eukaryotic 12x135K FEFI#E TR, £E DNA FEFI ¥ TP ) 10597
ANEE AR A SR Y5 2 :ftp. ensemblensemblgenomes. org/pub/fungi/released/fasta/
aspergillus nidu lans/cdna/Aspergillus nidulans. CADRE2. 4. cdna. all. fa. gz. .
5 ¥ FL A A B R A Sk PR A& ftp. ensemblgenomes. org/pub/fungi/release—4/embl/
aspergillus_nidulans/Aspergillus nidulans. 0. dat. gz. »

[0187]  XF DNA [£%1], %} FGSC A4 Fll AN1599 ¥E4LAK Tk 3, R = 50mL KI3554.
B SFEUAE A N BC ) YES— 53238 7E 250rpm JRIEE R P T 37 CAERKTH . A K
W I BN B 326 pH 284k, 76 pHAR 5. 76-5. 94 I} 3% 324 th 3R BT T DNA FE5) IRE o 1%
pH 0 [0 BT ) 55 il 2 1 B R B K (BB R4 H ) « FGSC A4 7E 21. 5 /NI IA B0 %L
AAKIH, AN1599 BEAVARBEIRAE 26 /NIRRT B A KM . B 22480 BB Miracloth idJE,
B =A 100 v L I B 22 AR K2 i N B TR AR AN R 5 R i B R E SO E T,
HNEMRFA LI 6 MEE, B3 12 MEM . B E ZARTE R E A, 5 RNA WI7E S it 41
5 A aifk ., RNA Fh5i H Agilent Technologies i) Agilent 2100 Bioanalyzer HIbnifE
77 &V . JHIT RocheNimblegen BEAT cDNA A i IR EN 2 28 FIREANHI 0 73 4T o

[0188]  DNA [4%1 %542 H] DNASTAR [¥] ArrayStar F&/ 540 87. {4 Student’ s T— F&56 I
21 99% BE MK ERISBEL. rAFEEHER P A< 0.01. ®EEME
J A PR ) SR AR 1 7 ] 3 R 58 S PCR 45 SR « DNA B 1) 25 5 5 1 2L DR 1) gPCR %%
P2

[0189]  FHE & SEIS) PCR A1 DNA BEF R 3k 43 i 45 58 Ji T HE & (1) i IR G AR ™ W e (1)
[Rl. #5 3E R 2 AN1592 (SEQ 1D NO :35) . AN1593 (SEQ ID NO :36) . AN1594 (SEQ ID NO :
37) JAN1595 (SEQ ID NO :38) \AN1596 (SEQ ID NO :39) \AN1597 (SEQ ID NO :40) .AN1598 (SEQ
ID NO :41). AN1599 (SEQ 1D NO :1) FIHEE 1 AN1591 (SEQ 1D NO :42) ;AT AN1590 Fl
AN1591. A0 55— R EE IR AN1591 [1 1499 M 1) 8 3+ X A s — M 1
fEE LR AN1599 [1) 1499 MR (1) 26 1+ X 5 PR Se B L PR 20 /7 %) (SEQ 1D NO :43)
5 26775 PRE K,

[0190] U4k, A F NCBT BLASTp— F2J7 VP H 8 5l s # PR 1) 22 AT 7 4 i) ()0 12k o

[0191] 3R 1. B/<7E BLASTp (& - &2 BLAST) fe & (BRAHETLARMEATH (ar) 1E
RNEARFE ) TR HE S I S R R Y P RS I B T (R UL

[0192]
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4 R AR IR 4 I B Bl — | k%) | BE(%)
(%)

SEQIDNO- 44 | Z# & 46 62 84

AN1591 An07g04480

SEQ ID NO: 45 | GGPP-4-5 85 91 100

AN1592 A %7 15 4@ NFIA_009870

SEQ ID NO: 46 | HMG-CoA & /& B& 89 95 100

AN1593 % A #7 i 48 NFIA_ 009850

SEQIDNO: 47 | 2% 4 86 92 97

AN1594 % A %7 i 48 NFIA_009790

SEQIDNO: 48 | &/ B F 1y 89 95 92

AN1595 % A A7 EHE NFIA_ 009800

SEQIDNO: 49 | xF# L &G 89 94 100

AN1596 +w & ATEG 00056

SEQ ID NO: 50 | %4 #f £ 4£H NFIA_009820 89 95 91

AN1597

SEQ ID NO: 51 | &% ¢4 4n/k &% P450 £ 8.5 92 95 99

AN1598 % A # iF 468 NFIA_009830

SEQIDNO: 52 | C6 4454 MR & d 79 84 99

AN1599 % A ¥ FE 468 NFIA_009840

[0193]  SLjifafs] 5. /£ FGSC A4 5 5% o I AN1599 46 AL AR B AR I AUHE B i i (GC/MS) 74T
[0194]  7F 2ml 750N 3% BHAR () YES— 53R th 42 hh AN1599 B4 AL AR I FGSC A4 4 AL+,
JEAE 15mL FEEFRIE ST +30°C 250rpm JREBA K 44 /NEF o B AR R 5 1 DAL 37
LERTFRIT AN1599 L ALARAT FGSC A4 BF AL TSR — R 5 — FAHURIC & X B TRRSL
A BIEE TR AT B AR A (SPME) ~GC/MS 4 #T

[0195] K5 kE Fh LR 23310 SPME- /M. F 100 nm PDMS £F4E4E +80° CHBEATHREL 1 /A o
SRRV , A BT AAE S (A (3 5 2% oh T +250°C 7 5 480 P R R Bt o 43 BT 7E 25mx0. 2mm
[f) Ultra 2 B40ER (HER0.33um) B4 8. BERETHN +40°CREF L 28F,9°C /min
FFAE130C, #54E 2°C /min EFZ +230°C, fREF 1 438 . MS LR K AE T0eV $5:4E,
FAHEFE m/z 40-550. Ab &Pt (] PAL 3 FE 45 5E

[0196] X} T AN1599 %&b AR BB, SPME- SAH (A% 7 35. 841 4B ¥ 47 B B 1) 2 7 20
ZUEAE FGSC A4 SFHEFRARAAAE (I 4) o ST H RT3 — B HriZ sl 96 % S 5 ent -
Fa -8(14), 15— 4 (E 5) . ent— #EFA -8 (14) , 15~ ZMGMIML MR T U .

[0197]
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[0198]  ent—¥g#s -8 (14) , 15— M HIMLZ &5 . 33 C20 H32, /¥ & 272,46808g/mol,
TUPAC ZFK : (4aS, 4bS, 7S, 10aS) -7- 4%k ~1,1,4a, 7- PY 3 -3, 4, 4b, 5,6,9, 10, 10a— J\
S -2H-FEM 58,98 ,10a, 13 a—#H -8(14) , 15— ¥,
[01991  F GC/MS tH 437 1 #4385 th 2 AN1599 H AL AR AT FGSC A4 BRI 4R U . #3557
YILE 200mL #h 78 3% WS YES- ¥Rk rh iR 21L& . W4kl L Miracloth &,
BN IAER BT AT . HRDIEAE 80 CIRAF B ZE HH AR AT R .
IR B 224K FR E, 305 2¢ LA 20mL 4 @ ZBRAHBE (1 0 1) 78 100mL 3 F4E IR
= R P K L /NI A EL . GG AR 4°C 1500rpm B0 AE i b 2B B Ok« LR CBE - 3
BV A o
[0200] J 24K (R 10 0 D) 8 Lo L AR IR BUYVE 5 N E L i Bk #%
M #8 (Mass Selective Detector) HJ Agilent 6890 S AH t it b, ¥ ¥ E RN ~f
25mx0. 32mmx0. 17 wm [ HP-1 BANEHE Loy 8. BIEFRTAE 100° CHLE, fREF 0.5 40 8h, 28
JE L 10°C /min (I3 EFF A R AT 320°C, (R4 25 4. 3R (He) MOUIE N 1. 3mL/
min (fEE FOEAL T ) o ES AT MS YR I RE 43 5 9 260°C Al 230°C o MS DA HL - Aill 4 AR K 7
70eV A m/z 40-550 #EfE. 45 R WK 6. IXELLE 55404 A () SPME/GC-MS
ST — 5
[0201]  SEjfs] 6. v — il dt s 5 B0 RV P R o 1) v PR R SR IS
[0202] ff FH #% #E 4 + A& W) % J7 %, MO8 BT KL BL181+CitMTLS61 Sc ( &l 7) H
B1181+CitMTLS61_An (&l 8) , 7E /T ARV EERE PGK1 JH Bl 7 F £ b2 R 2 4 ok IR 2 A
() y — % s S R 4R AS LR SEQ ID NO :53 (GI 149659441, vy — fhMIE A/ ) o & KA
T8 H GenScript (USA) FITRIEEEEE SEQ 1D NO :54 B £ SEQ ID NO :55 HH4T 250+
Ak, {41 PCR 514 SEQ ID NO :56 F1 SEQ ID NO :57 (% T ERIEMEFHEALAIEER ) A1 SEQ
ID NO:58 1 SEQ ID NO :59 (X TR FALIIZEER ) ¥ v - i G SR gmiL AR . 15
2 A BUAH BamHT Y1145 FrfF i BOZE 8221/ T YEplac195+PGKIPT (] PGK1 JH B¢ 1k
FZ A H) Bgl 1T A7 s (B1181, &1 9) o F&45 BIA0FUR 5 ABRIEEELE CEN. PK113-17A Bk, 15
P M H- v —terpSc Ml H-y —terpAn. 45 B1181 5] NBE#K CEN. PK113-17A, /= A X BB
Pro H CIRETTEBAT IR AL
[0203] ST INSE v — W O A RS 1, TR B AR AE 50ml  SCD-ura ¥5FRME FREFE. UK
FE AN, e P B BRI . AE5 A 200uM GPP, 20mM Tris HC1 pH 7.8, 2mM MgC12, 2mM
MnSO4, ik B2 B 411 i1 771 577 2 (Sigma) FN4HMLHR VW) S RSV -S P il 8y — il it s 5 B
PEo @MY (GPP) 337 B1 3¢ ] SPME-GC-MS /NEFF IR R S o Fg5/NEFE 30°CIRE 1,5
26
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/NI, B8 A AR 2 T S K2 10 /N, SR 5 ansEiads] 5 Brid 34T SPME-GC-MS 23 4fr. il &
oA B [FIAE A d AR A of B

[0204] 4 H A7 50of BRI T BF 25 A D0 AL AU R il B 3 SO0 Iy — T ot s 5 T 0 R
D] B P B R A, FE BRI B AT PRI 2R 3K . SPME-GC-MS 3T R v — il it /e 2 42
M (92% ) oy - G AL SR T LT .

[0205]

[0206] vy - il E AL R . T & :136. 23404 [g/mol] . 43K :C1OHL6.

[0207] 7 3 1K % A A4 1 % B BT AR 1) 48 i 92 B o BRTE GPP A 9 SIS 490 |49 e B2 47 v R DL
Y — il o

[0208]  sEjafsl] 7. AEFARIEEERE TEE HMG-CoA & R R A gmAS I R -4 7 v — ik Sk o
[0209]  f bRtk AE 2 790, MR R B11S4+triMGT (B 1), & 3-#8dk -3-
R L - R A G JREE (B R ER I EERE HMG-CoA 14 J5URF SEQ 1D NO :89) gmAdFE[A, iMi
FERRIERERE PCK 1 J5 Bl R 2 1E 2 (B %A R B BRI T £ 1) 813115 5 (SEQ ID NO :60) o fif
Fil PCR 514 SEQ ID NO :61 fil SEQ ID NO :62 [ FRiFEERFIEDRZH DNA 438 ik L 6] . 433
(1) 7 Bt BamHT 7)) 3K Br 45 1 BO%E 32 20 40 B %k pUC19 H i BamHI 47 &30 A BamHI H
pUC19+trHMG L A4 EAARRE IR PR Fy B FE% H v B BT YEplac181+PGK1PT [ PGK1 J5 3+l
b2 [AF BglT1 A7 & (B1184, I 12) o #4145 BB Bk S5 S ts] 7 FR ik () v — il S i
R O T BRI T RE AT B AR v — ik A Al ) — & 5| ABRIEGE#EE CEN. PK113-17A
BEPR o X T 50 RE, 5 43 79 25 1 8 I PR s g B 20 R A O T AR 1 BE 77 19 25 344 B1181
I B1184 (& 12), 4L F CEN. PK113-17A B kR H o

[0210] #5753 () B B} T AR AE SCD-ura—leu ¥ 55 5 B 8555 2 Ko Wk 40 My JF % H A8
SPME-GC-MS /N& A &7 B4AFR 500ul 0. 9% NaCl A, FH I &0 2R E N 20g/1. %K
EFIEB/NELE 30°CIRE , IR 250rpm/min. RAESLHE] 5 o TR ] SPME-GC-MS I 5& fir
TE R 1)

[0211]  SPME-GC-MS A #T B /R FESRIE v — 1l it M B B AN HMG—CoA 3 it P 4 i 225 R () TR A R
TER v — il 0 TR RIS 2SR X BB MR PR Iy — i s o

[0212]  sEjafsl] 8. voFEAEAR LU S 25 gpdA J5 3551 N kA DR A% X

[0213]  fHHH 514 SEQ ID NO :63 il SEQ ID NO :64, 4 pKB1 7[R #AE, £ PCR 4 144 £ il
% gpdA BENF. EERBBSZEE 2 T FGSC A4 2 PRIZH DNA FIFad i 43 55 Y AN1599 &4 4K,
WRTE PR AL PRI ZH DNA, 28 PCR 4715 AN1599 [ 57 A B [X A5 248 Hert) AR 1 37 X (AN1599
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ORF) . 150ng J:[K4H DNA FIYEREMR . FI-T 5" I3 PCR KI5|4+2 SEQ 1D NO :65 F1 SEQ 1D
NO :66. FHT 3" XF5I#)5& SEQ 1D NO :67 A1 SEQ 1D NO :68. F 3f7/ERIEIMXFHH LT
ST :98°C 30 5, L MG ;98°C 5 #,67°C 30 FpA1 72°C 45 Fb, 35 NMEHS ;72°C T 4>
B, LM, FRAE +4°CYED . B HIE R 077 % H Phusion® High-Fidelity DNA &7
(Thermo Scientific) #4T PCR. fHFH 5142 SEQ ID NO :70 F1 SEQ 1D NO :71, M\ A AN1593 %
THRRR & [Colot Z8 A 2006] £ PCR 43 HAA H B & 33 F A& 17 M 2 pyrG (seq
ID NO:69) . i%#& K[ Fungal Genetics Stock Center. Y& RiT gpdA BEITFHI 5 X
) 345 AN )[R DNA [X be B 2 804k b, R i 3 pyrG B2 (R, H T Mo R A AR B A
P ER pyrG. HFEERE A, Wy BUESELE pRS426 MERE / K B 28R #iAk . Fiki gpdA >
AN1599 (&1 13, SEQ ID NO :72) FIAERIAR, FI T4 ALR) PCRY I (fESdEH, & A 3l+15
H A S8, BRI AR 1T B R T BRI R R A ) o
[0214]  SEHafh] 9. % gpdA Ja 3+ F Bee A 24 L 8 AT72 AT ALL55 .
[0215] {8 [ 54 SEQ ID NO :73 A1 SEQ ID NO :74 7F #EFML T FH UL T S B AT # AL T
EXHIFT 3 :94°C 2 43T, | ANMIEEF ;94°C 15 #2,62°C 30 F0A1 72°C 6 4%, 35 MEHE ;72°C 7
A8, 1 AMEIR, FRAE +4°CH AN, ATT2 A1 A1155 (pyrG89 ;pyroAd snku :bar) BB BEARIERN S
A 3% P 10mM SRIERE , 1omM pREHINESEE (XFT AL155) 1 YES BigpErpasae. WA
+37 CH IR R IR LIRS RE R 3 FrxtT AT72 Frid i AT AR iR b . B4 Sug DNA FF#44k
2 250ul JHAE R, % 150 L 100mM EASfZ 5 DNA VR A FFAE IR T E 5-10 %80 . A
DNA- W AS IR AW IR & 2 250 w L J5 A BiAk /PEG ¥, DAL B EAS FL 29K 0 bmMe HF
DNA 5 100mM MV HS VR A PAIS B 29K Sy dmM 14 i A2 B4 % DNA A5 AR AR AE UK |
H 30 BN Iml PEG VAW KR EGWEZE T E 20 280 H I SA 10mM JRBEE |
10mM JRH AL S BE (6F T A1155) (1) 3 % T2 B IR 11 B AR BUREE7E TrdM AR b o B AR 7
+37 B BRSO W% . WBEAF AT S S E % I PCR AT M. 8R4k
WERBIS AT 1. 5g/L 5- BEREFLIEME (5-FOA) . 10mM FRISNE , 10mM JRHF FIML S B (6 T B #k
A1155) I TrMM AR I, BB pyrG FE[Fl. anskiifs] 4 Frid H oPCR A £ AN1599 [ RIS FI%
FEDRH G o JsLER] 5 A GC-MS 2 Ml s —m ek
[0216]  SEZjafs 10. FH-TKF AN1594 s2#ely v — il i & BB ) — Bl 5 8% (SEQ ID NO -
75) MR R v FE
[0217] 18T GenScript (USA) Xk HUE M &M B v — il wob & B AT 6 T 58 d 22 (1) 25 65
TG . FEIERI 514 PCR 4738 Prid & W 1% H v B8 215 H T 8 4 AN1594 5
DAL JR (M L IX (A o W dmbB TG 5 -5 — BRI AR A B Hh 2 pyrG LD A T IR R AE
A 78 R i F1 PR AR K Ak A . s AN15943 T 3 X [ AT 5 DNA [X 5 A 381 %4 e ()
BN B pyrG 2L, HI T AN AR TR T BB B pyrGoe B2 My 44 (K] 14, SEQ 1D NO :
75) APERRR, TR B (S ABBEMNEMMBEKTFLR ) 1 PCR 3.
[0218]  SEHfM] 11. 5 v — il it S e ARy B Ak e i Sl AT72 T AL155,
[0219] {854 SEQ ID NO :76 A1 SEQ ID NO :77 7F #EFMX T FH UL T S B AT R4 T
BCRIYT I :94°C 2 0%, 1 DMEHE 94°C 15 F2,66°C 30 F2H1 68°C 5 70%h, 35 MEH :68°C 7
S8R, 1 AMEIR, IHAE +4°CH . FGSC AT72 Al A1155 (pyrG89 ;pyroAd snku :bar) B L
TEANTEA 3% BIHE . 10mM SR IE  10mM JR B AL IS B (XFT- A1155) %) YES $5 3L 557
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BPRAE +37° CHEFFIE R IR B SEHE] 3 hoxt-T- A772 B i #EAT SR A A4t . V5 bug DNA
FEAL R 250ul JRAEFUAR. # 15 w L 100mM SEAE%Z 5 DNA VR & IFAE =R T & 5-10 4.
TN DNA- RS B IR S IR A B 250 v L R AE AR /PEG VA9, LAIA BRI 443K S8 SmM.
4 DNA 5 100mM VK iR & 5 LAIA BI LU FE S bmM 1 J5l A A . & DNA Fl A= AR 7E VK |
JE 30 B IR NN Iml PEG VK. FHREMAEZEERTHE 20 480 MAEH 10mM fRE
WE L 10mM pREF AL S B (6T ALL55) (19 3% T2 B IS 345 5 A BAR R 48 TrMM AR | . 5
BRAE +37 5 & BRI R WE % . MBS FEATF 40 B S B V& PCRAT EE fH P . iR
AR RIS 1. 5g/L 5 R FLIE IR (5-FOA) . 10mM JRMEIE , 10mM JR H AL S EE (X T 1
Pk A1155) I TeMM AR E, B2 B% pyrG JEPR . GnsLiifs] 5 frid I GC-MS 43 HrilEsSE v — i i 1)
A

[0220]  sZjGEf 12. T AN1592 A8 #iky GPP- & (SEQ ID NOs :80 Fl1 81) HH4 AR
SLRE LA SRR GPP A RIS v — i i A i X0 S D 2 BE AR I AR

[0221]  J#3T GenScript (USA) X3k H R E = A2 1 GPP A B AT % T ARG BELE 19 2% 88
WG . HEERGIE PCRY G HTIA & B 45 H vd B 254 T 8 ¥ AN1592 K]
(SEQ 1D NO :82, HrAF i RAB AWM =42 ) IR X AT BogmEAHEE -5 -3
P& IR R B () M B pyrG 2[R A T B0 R AN 78 PR e AR B i A K A AR . H5 AN1592
37 MIZE X 1 A1 DNA [X e B 21 3044 o M4 0 il 45 pyrG B2 (R, T s & AR B R 2
Bk pyrG. 2R (1 15,SEQ 1D NO :59) H PmlT JH4LFFHE AL B 7RI Ik AN1599 ¥ 5%
DR] 5~ ) 5 il 5 A AR A IR AL B RGE v — il i s S Bl R DR A TR PR rh (3R T ST 91
11) o nsciats] 9 A 11 FrR AT 5 AFE /7 o MRARAE TeMM AR bR AR K i e R i A Ak i
PCR AIESE H B4 3 16 (O SE DR 2L SE DR R | o I AR RIS 1. 5/ 5- BEER FLIG IR
(5-FOA)  10mM SRMZNE . 10mM SR AL % B (T B AR AL1155) 1) TeMMAR b, B2 Bk pyrG A
[0222]  sLjtf) 13. FT-RF AN1593 A2 #r el 6/ AT 1 HmG—CoA 3 J5 ik P A8 B2 A4 11 e
78

[0223] AIER TP 2 PCR 438 St ] 7 Frid ORI I BF A AT 1) HMG L 38 Ji g o0 e e
B 25 A T8 e AN1593 R R (B X g ik . gl LG8 -5 - BRI AR
3 pyrG 2[R T BRAE R AN 78 SRS e FL R I A K BB ALk . Fg AN1593 37 I 3 X
(%) 135 DNA [X o 2 21 B A4 U0 il 25 pyrG B8], FH T A B & S AR B AR P A2 B pyrGo i
LR AR Pl T AL IR R AL B TR IR v — il i & B DR (IR T SETtf) 11) AIELE IR
KIS GPP Al (SLiEfe] 12) (S il & e A pAR R . st s 9 F 11 Ik AT AL TR T
HRYEAE TrMMAR b 542 KT e PRI A AR 385 PCRIE Sz H 48 45 31 1IE A A0 DRI S PR e |- 3
TR ARSI R &G 1. 5g/L 5- IR ILIE IR (5-FOA) - 10mM JRIENE  10mM SR H AL s B (X
TE#R AL155) I TrMM #R E, #2BR pyrG £ [,

[0224]  sZjfafs] 14. F T8 AN1594 228y a — LWt &8 (SEQ 1D NO :79) (A AR 3e
78

[0225] M GenScript (USA) ZR1IBVE NG AR FIR B SER Malus x domestica) HIfEF
G M o VARG R HEE R TI M4 PCR 438 rid & B 11 Hvd B 2] & T & #
AN1594 R B p M B X Bk b o W ampE LG H -5 — BRI BRI MR th 2 pyrG ZER A
TIRPEAT AR A 78 JR e PRI AR K BB Ak . % AN1594 37 T 3 [X (1) [RIY5 DNA X v % 2]
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AR 2 A it B pyrG R, T WA AR E R T R ER pyrG. &Mk (K 16,
SEQ ID NO :78) HIfE PCR FftsiR (A3 H ¥R BAERI P F LR ) o A 514 SEQ 1D
NO :76 1 SEQ ID NO :77 7 #AEEA A H LN SEGHEAT AL BUR 1 :94°C 2 3%, 1 A
FEFR ;94°C 15 5, 66°C 30 FHH1 68°C 5 43-4f, 35 MEFF :68°C 7 40t , 1 MEHR, IEAE +4°CH
H o g B AL BT R IA AN1599 B thit 3Rk FPP Al (SZiEf] 15, SEQ 1D NO :86)
P B AR TR R . s 9 A 1L BT AT HALRR T o MRPEAE TrMM AR B 1 AR KT
PECARAR I IT PCR AL SE B A B IE 6 A SE R AL R RE | o Sl iR 254 1. 5g/
L 5- BEEEFLIE IS (5-FOA) . 10mM FRMENE . 10mM FREF AL S EE (AT EEFE ALLSS) ) TrMM #
b, BB pyrG 2 A

[0226]  SZjfifs] 15. FTK5 AN1592 55 ok FPP— &l f A6 AR A T .

[0227] M GenScript (USA) ZRIFAE A BCEDR 1ok BRI ERERY FPP &0 . A& IG5
M4t PCR Y38 pirik & Bl -1 Ho v B 21 5 A T8 # AN1592 JE[RI R (SEQ 1D NO :88, 15
ARG RS BRI BT R 24 R ) IR X BT . g ZLis 5 -5 - BRI N AR I i A
% pyrG 2R H T IEBAE AR AN 78 PR FPR I AR K A . 5 AN1592 37 B IX 1)
AR DNA [X 53 [ 1) 2 A4 A B2 00 i 25 pyrG 25, T B AR TR P REBR pyrG. &%
2N ik (& 17,SEQ ID NO :86 1 SEQ ID NO :87) FH Pmll JHA4k I %464k 3033 £ ik AN1599
5 R 1M B & 5 A TR IR AL BIRAA v - i A L R R AR R (HEIA T S
B 11) o JISEHEE 9 Al 11 PR AT #AL R T o ARIEAE TrMM AR _E A0 4E K e PR Ak 44 33
T PCR AIESE H B4 ) 1E 8 1 SE DR A JE DR R o B B RS 25 1. 5g/L 5- BEER LIS
i (5-FOA) . 10mM FRIZEE . 10mM JR H FIAL S B (6T TE PR A1155) 1 TrMMAR b, #2ER pyrG K&
58

[0228]  sLjitfy] 16. F T AN1594 2k il S BF A2 S0 (SEQ 1D NO :83 fll 84)
(ARG SRAA ) e B

[0229] M GenScript (USA) ZRAFAEAA BER FIok A 1 ELL EA2 0 i A RS S
Ao FHAIER T4 PCR Y Pk A B -4 L se B 2 5 F T8 4 AN1594 JE R e (%) ) 38
X AT . BB ALIGH -5 — BRI MRBE A M55 pyrG 08 A T 2 P70 R Hb 70 R s
g R I A K B B AR . 4 AN1594 37 (N 3R X f [R) 5 DNA [X 3 i 1) 38 A mb (0] 422 0K ot 25
pyrG H R, FI T MR EHEARER TR pyrG. BAMEE (K& 18, SEQ ID NO .85, BA
BHYELTZREERTFREER ) HAE PCR R . A 514 SEQ ID NO :76 Fil SEQ
ID NO :77 fEFAEIA A UL SHGHAT H AL BARO9 3 :94°C 2 408, 1 AMIEEER 594°C 15
Fb,66°C 30 #A1 68°C 5 4-8h, 35 MNMEFF :68°C 7 4350, 1 NMEIR, IHAE +4CAH . ¥ A B
LBt R AL AN1599 FIEEE thid Rk FPP A/ ( STiafs] 15) M St & s A mfkd . sk
a9 A 11 IR HEAT AR o HRYEAE TeMM AR b A4 K T e PR Ak A4 i 3 PCR IE S H:
O P EM R SE SR R . @B AR S A 1. 5g/L 5- TEERILIGER (5-FOA)
10mM JRIENE . 10mM JREF LS B (X T A A1155) 19 TrMM AR I, B2 Bk pyrG A,

[0230]  sLjtfs] 17. HIT4% AN1594 AZH R 8 2541 (SEQ 1D NO :94) B EAA K FifE
[0231]  FHEI4SEQ ID NO :92 F1SEQ ID NO :93, MABEG4E JIH (775 ) SEQ 1D NO :99
fK) cDNA 22 PCR ¥ 38 — i & B 7R B 5 & (GI :6009475, SEQ ID NO :99 (DNA), SEQ ID NO :
100 (EEE)) FHg H v pE 2 &4 H T 8 AN1594 J: PR B2 (0 () 38 [X (R38R T o 15 g b L3
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H -5 — R N AR I I KA 25 pyrG BE DR T I B A AR b 70 Jak s e A PR I AR K IR A LA
# AN1594 37 {3 [X 1) [R1J5 DNA [X 5o [ B B4 2 ith % pyrG JE[R, HIT M s 251k 44
Bk 5 pyrG. AR A (820, SEQ ID NO :94, ELAT1S [ 0088 T T 1 38044 (10 i 2
K1) HIAE PCR Hr AR . PN PCR v BU#AT 4k 57 v Bt SEQ 1D NO :95 H1 SEQ ID NO :
96 F 14,3 Fr Bt SEQ ID NO :97 F11 SEQ ID NO :98 473, &k B4 4 PCR 4738 1K)
DNA Jy BEIE B B A0 B a0 i vkt A ) B ik (biolistic particle delivery)
AL I AN1599 (AT720e :AN1599) [RS8 M8 AT72 (73 A+ ARIEAE TrMM AR R4
KB AR

[0232] sl 18. HI-T s R sl S v b o

[0233]  fifi fH] FGSC A4 JE[F4H DNA VB AR, dl i 47 36 >k B A R d R iR R 9 57 X A1
37 XKL 1, 500 B0t A B, o B AT R S R e O o ) 32 v B 31 LA g i 7L s
H -5 —BERAH I pyrG FER AR . K0 BT B R R R 37 3 X Ak
£ 500 /ML 4 [F] U5 DNA [X 5 [ B FAR Fr 4208 th 25 pyrG 2L, T s &AL AE T R
el pyrG. &M itE (B 19) FIEHAL v BeR) PCR 4 34 ROBEAR , B0 A BeH Pl 7125
W BUERAL BT R I AN1599 FilEl 35 tH i R I8 H e A8 1 1 58 [R A0 A S5 i 25 IR A ik b,
SEHEf 9 A 11 B BT HALTR T . REAEAE TrMM AR - ()42 K T e $6 4 4k A 3385 PCR iF 5k
HAE B IE B0 S R A R DR R I i S AR 25 1. 5g/1L 5~ TRERFLIEIR (5-FOA)
10mM JRIENE  10mM JREF LS B (T Ak A1155) 19 TrMM AR |, BBk pyrG HERA .

[0234]  SLJtf] 19. v — W s (0 A 77

[0235]  fnbbECSLiE ] 1 # Frik, A SPME/GC-MS 43 #fr FLFH GC/MS 43 #r 45 H SL i 11,12
8% 13 MRS B Ak . X T GC/MS 434, 45 35 32 M0 48 200mL ¥R N 3 % WIS 1) YES— 353%
R EREICS. HAKETLE Miracloth I3, 0 NEE T IR B DA . HLk
DUVEALE —80°CIRAT L2 FIWF R M AE VR B R 5000 o R R I T 22 AR FR B, TR 2 TR 2246
20mL Wbt ¢ ZFR B (1 ¢ 1) 78 100mL BEIHE R o 2 00 A K3 1 /DR AEE. 8T AR
4°C 1500rpm B50oFE 5L 5 28R4 B Ot « LR R - SREIRIETIE .

[0236] 2R (R Z 10 0 D) 3 L L ARBUR IR BV 5 N FE 52 it & 0k #%
K 2% Mass Selective Detector) HJ Agilent 6890 S AH o i . 4 #r ¥ 4E R ~F
25mx0. 32mmx0. 17 wm [{ HP-1 BANEFE Loy 8. BIEFRTAE 100°CHLE, fRFF 0.5 738, 28
JGLL10°C /min B ZE B E B AR 320°C, {74 25 0. #UR (He) HIURIE N 1. 3mL/
min (PESEPRIEAET ) o VESTES AT MS Y5 FIELE 7351 9 260°C A1 230°C o MS DA HL—fill 4 5 207
70eV A4 /2 40-550 #AE.

[0237]  SEHffh] 20. o — BEWRAR KA

[0238]  fnbbE st 1 A ik, H GC/MS 43 #r45 B SEifsl] 16 fAe 5 dh & ik k. X T
GC/MS 73 H7, Fa 55 F=WAE 200mL 7800 3% FHHCI YES- Bi sk ip i 2 2L & . HAR@ET L
Miracloth 38, MNEEIE T HAEB I T A B AR PTIELE —80°CIRAF EL 2 FIWHERFIAT
FER AT I HERIR T 224K FR R, IR 2¢ TR 2246 H] 20mL O @ ZRSER (1 @ 1) £
100mL BEFSHETAIE o = AR K | /NEFREE . Wi AE 4°C 1500rpm 0 AF 5 5 28 7 58
Ot - LR 2B — $REU IV FIAH .

[0239] I 24 (L 10 0 1) K Lu 1 ARBUR 58 BV VE B N GE 2 i &k #%
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¥ 2% (Mass Selective Detector) HJ Agilent 6890 < AH fa it b . 2 ¥ ¥ 4E N ~F
25mx0. 32mmx0. 17 wm [{ HP-1 BANEHE Loy 8. BIEFRTAE 100° CHLE, fREF 0.5 438h, 28
JE LA 10°C /min B3 B2 BRI 320°C, R FF 25 o 8h. A (He) MUV M 1. 3mL/
min (EESEALT ) o VSRR MS Y HELEE 23 5 8 260°C AT 230°C o MS DA HLAilf 45 27
70eV A4 H#i1E N m/z 40-550 1.

[0240]  a —VENRMA LRSS MR T AR .

[0241]
\W

H H
[0242] o - VEWRMG AL 45 M) . & :204. 35106 [g/mol]
[0243] 433K :Cl5H24.
[0244]  sEjffhl] 21. 5642 IR B0 A
[0245]  fnbbECsEREf] 1 FETIA, H GC/MS 73 #r43 H SEf] 14 8% 15 ()44 S i & ik . Xt
T GC/MS 347, K E5 F=204E 200mL 800 3% WHAR Y YES— B4 33k ih i 2 2L A . B kiET
ToH Miracloth 38, BAEE FHALB B A E B 2ARUTIELE -80°C IR A7 H & H TR AN
PHAER A T80T BRI B ZARPRE, 545 2¢ WK 20mL Obt @ 4R AHE (1 1 1)
£ 100mL JBIFHET IR o = I A K 1 /DRAEE. 3 AE 4°C 1500rpm &0 5 781 7
Ok - LR B - SREREFIAE o
[0246] I 240 (2 RLEZ 10 0 1) K L 1 ARBIR $R BV VE S N GE 2 i &k #%
) #8 (Mass Selective Detector) HJ Agilent 6890 S AH t it &b, ¥ W1 R ~f
25mx0. 32mmx0. 17 um [ HP-1 BANE A LB EEFETAE 100°CHAS, fREF 0.5 280, 24
JE L 10°C /min (33 EFF A R AR ST 320°C, (R4 25 4. 3R (He) MUUE N 1. 3mL/
min (fEEFIEAL ) o 73 5128 F0 MS YRR E 20 51028 260°C AT 230°C o MS PAHElf 48 AR A
70eV HA&HHIE X m/z 40-550 #1E,

[0247] 542 -4(5) , 11 (12) - WAL 2R T RUT .
[0248]

g LI

H

[0249]1 A2 -4(5),11(12)- —MHHML 451 . & :272. 4681 [g/mol]

[0250] 433\ :C20H32,

[0251]  sEjafs] 22. FAZAH Ik 7 i AL 7 DA —16- 1 ( DISeA2da ) o

[0252] #5453 H SEHEH] 3 BIAE AT72 B 5t (AT72 oe ;AN1599) i 44 55 i 5 T8 #k A772
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AN1599 HALR T PR VRN BR B bR . K545 B STfads] 17 (940 53 h 25 4% AL A4 R0 HE B AR FE P 7
2mL 8N 3% BRI YES £ 753 JRAE 15ml BRI A T +30°C 250rpm HR 24K 44 /)
i), S8 f5 F SPME-GC/MS 43 #r o # R MEAT 44 R 1Ak & 4 i B2 BRUFH T 5 26 AR A B (250°C,
30min) 100 wm PDMS £F4E (Sulpelco,USA) 7E +80°CHEAT 45 4-%f . 32U, S HrfE S
i (Agilent 7890A GC System ;Palo Alto, CA, USA) BUAHTEST S (I3 14. 9mL/min)
HEF VS #M 2 (A Triple-Axis fI#RH Agilent 5975C inert MSD ;Palo Alto, CA,
USA) A1 SPME Hzhi3EfESs (Gerstel MPS ;Gerstel GmbH & Co. KG, Germany) F-F +250°C7E
5 41 BT P AE BRI

[0253] A3 HTH7E 15mx0. 25mm [¥) Rtx—-5MS B4 H: (FH)E M 0. 25 um) (Restek, PA,USA) [
S TEFR T IR AL 50 CIRER 1 408h, #2545 10°C /min B R HZHRSE 270°C, JLi (R
7 738 o MSD PAHEFRE R TCAE T0eV 34, I HEVEH m/z 40-550. B YRR E N 230°C, 5t
Mo~ 240°C A& YnidE T bt Palisade Complete 600K Mass Spectral Library(Palisade
Mass Spectrometry, USA) FHIFiE M EE .

[0254]  7E 0T BE B PR AT72 ROR DL 32 227 M0, o 3R Gk ANT599 (1) T8 A& 1) 3 227 1) g
F& ent— ¥FAA -8 (14) , 15~ M. IG A B RN U N AR B R AR, 382 Pg 2 DLk
12 -16- 4, B RO IIE G BEAH / WSS E G Greps/KS HERMEEE ) .

[0255]  DI5EAZ —16— MR 45 R T RU R

[0256]

[0257]  DI5edZ —16- 4 ( DIFeAoli ) ket . 45 :272. 46808 [g/mol]

[0258] 4= :C20H32,

[0259]  sijafs] 23. 7% 2= A B BEALIE AN AN1594 5 8) 477 DL As —16- 4 (D152

124 ) o

[0260] K15 ESLHEH] 3 FIAE ATT2 55 (AT72 oe :AN1599) 1 (¥ #4) S il 75 T Ak A7T72 Al

AN1599 HA AR B AR FIAE X RE B AR . 1915 B SCiE i 17 14 S5l 55 B AL A 5 S A A Roxs R

BEIRRFEPIAE 2mL %50 3% B ALY YES 55 5L mR HF7E 15mL f35 R H T +30°C 250rpm HRE%

A 44 /NBF, RS FH SPME-GC/MS 3o #8 R IR & MEAL B4 B2 BH 156 26 AL I

(250°C, 30min) 100 um PDMS -4 (Sulpelco,USA) 7E +80°CHEAT 45 7 4f . 12EUG . 2 HrifE

SAETE (Agilent 7890A GC System ;Palo Alto,CA,USA) HIADIFRIES 2% (JRiE 14. 9mlL/

min) ZE[F] MS Kl 2§ (H4G Triple—Axis Ml #51%) Agilent 5975C inert MSD ;Palo Alto,

CA,USA) A1 SPME B #i#FESS (Gerstel MPS ;Gerstel GmbH & Co. KG,Germany) H7-F +250°C

£ 5 738 N fE BR Bt o

[0261] A3 HTH)7E 15mx0. 25mm [#) Rtx—-5MS BN A (FHE 0. 25 um) (Restek, PA,USA) [

IR IR AE 50 CIREF L 8, 8255 10°C /min b2 AR 270°C, HHRIE
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7 73%h o MSD DAL TRl AR T0AE 70eV R AF, S EE m/2z 40-550. B 5IRIEE N 230°C, 5
N 240°C AL EW)IE L L Palisade Complete 600K Mass Spectral Library (Palisade
Mass Spectrometry, USA) GG M EE.

[0262]  ZEXS HETE Ak ATT2 rf R WL 32 27 WU, iy 1 R 3K ANT599 10 T Ak 1) 2 2277 M) e 3
ent— #E —8(14), 16— M. KGR E R A MERE R BN & 2L R4, H4E AN1594 R 3]
TR T, A WA T BP0 . ik ig 2 ent— igfa -8 (14) , 15— i ( 2 —
WGl (AN1594) B97=4) MDIets —16- & (2RO IE & EREEG / VR E G
Gfeps/KS FEPR R84 ) o WA A I DR e e B30 ks 2k DRI AR R 4 = B0 e 1
DI 4

[0263]  SEHfEf] 24. HAR —JAG T (AN1594) SRE#AE (SEQ 1D NO:101) [I5afE.

[0264] B K SEHER] 10 B v — B 52 Bk dd (SEQ 1D NO :75) Fij NotT JHALHFAEE IS
WERERS LUK AT DNA SR BUS R BR v — il s S B BL. R R BUAH] T4 DNA EERERG 3T %
B FAVERSAR , FI T80 7 BY PCR. Al SEQ TD NO :95 1 SEQ 1D NO :98, Fl fes& gtk (K
23, SEQ ID NO :101) fEARAR, KAl Fi BeZe PCR 473, Dpnl AbFRAN L BEYTVE «

[0265]  SZiEff] 25. M AT72 oe :AN1599 ;Gfcps/KS B #& MR AN1594 A — 4 & -
[0266]  FH 51 g £ PCR Y IG Y DNA AT 464k . P 4% 1% DNA BT A A 453
CLAN B 77 R A ) S IR B AT e o MR IR ER DR IR — 8 i LA S AE AN1594 ) )
TR N RIS KR E R G M 2B 2 VRS -16- IR i A

[0267] 275 3CHK -

[0268] Altschul 28 A (1997), Gapped BLAST and PSI-BLAST :a new generation of
protein database search programs. ( 07 BLAST 1 PSI-BLAST i —fCE A EHE FEHE &R
FEFF ), Nucleic Acids Res., Sepl :25(17) :3389-402.

[0269] Arnaud MB 2 A (2010), " Aspergillus Genome Database 7 www.
aspergillusgenome. org/ (10. 9. 2010) »

[0270] Asadollahi Z A (2009), Enhancing sesquiterpene production in
Saccharomyces cerevisiae through in silico driven metabolic engineering (i
A P A X BT B A TR AE TR TR P G A S B 42 7 ) Metabolic Engineering 11 :
328-334.

[0271]  Bergmann Z& A (2007), Genomics—Driven Discovery of PKS-NRPS Hybrid
Metabolites in Aspergillus nidulans (fE44 5 M5 fPJERIZ % - BN PKS-NRPS %48
REHI RN ) , Nature Chemical Biology,3(4),213-217.

[0272] Bok Z£ A (2006) ,Genomic mining for Aspergillus natural products( AT B
BRI WINIERAH K ). Chem Biol, Jan ;13 (1) :31-T.

[0273] Bromann % A (2012), Identification and Characterization of a Novel
Diterpene Gene Cluster in Aspergillus nidulans ( £E#) 85t 2 P T B ik L R R Y
% FIZRAE ). PLoS ONE, April 10™.

[0274]  Chiou CHZE A (2002), Chromosomal location plays a role in regulation of
aflatoxin gene expression in Aspergillus parasiticus ( £E2%4 il & p YOk i B A
T B R AL RIS RS PHEAEM ). Appl Environ Microbiol 68(1) :306-315.

34



CN 104736708 A w Bf B 31/33 T

[0275] Colot Z% A (2006)A high—throughput gene knockout procedure for
Neurospora reveals functions for multiple transcription factors( A T ikl %&
¥ i 30 & A DR PR R PP 487 1 2 NSk I Y DI BE ) . Proc Natl Acad Sci USA 103 .
10352-10357.

[0276] John Wiley and Sons, Inc., (2004)Current Protocols in Molecular
Biology ( 3 FAMHHIIMAT TR ).

[0277] Davis & Hynes(1991), Regulatory circuits in Aspergillus nidulans( #4
HHEPHET ). 2T Bennett JW( %5 )More gene manipulations in fungi.
Academic, New York, 151-189.

[0278] Dimster—-denk % A (1994), Feedback regulation
of3-hydroxy—-3-methylglutaryl coenzyme A reductase in Saccharomyces
cerevisiae (fERREMEREH 1) 3— Fo bk —3— FH B LA A SC SR B ) S5 7 ) , Mol Biol
Cell,5,655-665.

[0279]  Degenhardt Z£ A (2009), Monoterpene and sesquiterpene synthases and the
origin of terpene skeletal diversity in plants ( FEAEA T B G S B A A A0 S B
DA M 2R 22 REE SR ) , Phytochemistry, 70, 1621-1637

[0280] Donald Z£ A (1997), Effects of overproduction of the catalytic domain
of 3-hydroxy—-3-methylglutaryl coenzyme A reductase on squalene synthesis in
Saccharomyces cerevisiae (ZERRTERERETH] 3— F 4k —3— B 3L 0 Med e A i )5 9 410
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[0002]
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MR SR
Mg SR
RHESH
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<110> Ml LAFR

I H

120> BB : KA
<130> MiEXCf5 @ VTT355
<140> HMFTHIFET

<141> “HuETHRIFEHH -

<160> 101

Q13> EMATE - MEHE

<400> RIFFUAT -

atgtacccgt ggagttcgac aggaacgtca
gaatcggggg atatgagcat gggggaagag
ttgtgagtaa aatgtgtcge aaccgatgag
gatcaccaac cgacgttttc gacctaacag
cgcttegaaa gtacgatgeg accagectaa
atcaggcaag ccgtgecgtgg atgccgecag
caacagtatc ctggagatge agtcgcgaat
ggacagcgcet ggggacgggeg agactgecca
ttcagcacct

gtcgcaccac atccaaccgt

tgagtctgeg tagatccagt ctggaatcgt

: VIT B AL

Fr33%

ccgttttege

cagcagcaac

acccccgact

caacaacctg

cccgggeatg

tcaaccgggesg

cgaaacgata

ttccaccgea

cceccatggga

ggcgagttac

38

atcccgacaa

cccaccagag

tcgagaggaa

cgecgeatgec

ccetgtette

aagcgacagce

ttgtegteeg

ctcegttege

ttcgegatac

tttcatcget

tgaaggcgeg

gcgccagaaa

tgtatttaga

agtcctgeceg

ggtgecagaa

gccaacctat

cagaattgca

cttcccagtt

cgttcaatgg

aacatggcca

60

120

180

240

300

360

420

480

540

600
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[0003]

ccticegtet

tggctgaatg

tatttgacca

geegacgtece

ggattctgtg

cattgcatge

gccacatggt

atcagccaca

aaatcttggg

tttcaggecgsg

aagtgagaaa

tgtcecteeg

tattggaaaa

tgcagcatat

cgaaatceeg

aatggcgtag

gceetgeccag

tgcectgtaca

aacgcccagce

gagtttatgg

attcgagccc

aaactatact

gcctaggagsg

acaacatcac

acatggtgcce

gacggaacaa

cgcttgagac

tgcgaaccga

atcgcacgat

cagcagccaa

ggggtcccat

actcgctgga

gacataccca

cgccccaaac

ttceeeggeg

cactgaagaa

agcgattcag

gactgttggt

ccactgatgc

taaacgaagt

gcttgacgcece

atacgataga

tacccgegat

ttgecggeage

aaattccggg

cgacctggat

caccttteeg

ccctattett

gcagcggaaa

acagtatact

tgagecetgte

tatggeccttg

gtttcetegg

agctcggege

agagegegee

atcatgagat

gceecttetat

ttcgegatge

atccaggtaa

gatggttgeg

ggattgtcta

agceccactge

accaccaccsg

faatattttt

gtacctgatt

caaactacca

acggaagatc

gctegtacca

gtcgtegtcet

tttctagcta

ctgcgaaage

ctcggattge

gagCcCgeELs

atcatgaggc

cgggagatga

gtgtggettg

agcgttaacc

ggaccegtet

cggacaggcet

atttgteege

ccecatcgtgce

atggtaactc

gagtcccteg

acagecgacga

attgtggcaa

cgggtgttca

cggataatct

gcgecaggacg

39

tgaactcgag

cagagacaat

ttgegacagg

ttctcgacgt

tgattgttca

tccaggeect

agcagatgga

taggggagag

aaaagggtcc

getgteatta

tagtctatge

gatggacgaa

tctgtgtcag

agaagaggct

tttcaaacga

ctceetgett

agttttcgta

gtgatgatgt

tcgagecegea

cctcactgga

acacattcat

ccgtgttgea

catccgatca

cttcagtcat

caccacggcg

ggeetegteg

agcgtacgtg

gattgtatcc

tatctaccag

tttgaatgee

tggaagcgcec

tatttgeteg

agtacctcca

tgtctggagg

catatccgsge

tcagecteecg

cagctcageg

gtecttgatce

ttatttctca

tcccgaagat

tgegattace

tatgtcgacc

catcctggtc

agtcgacgga

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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ctgcaggtect ctaggegett caatcgegtg atccagatga ccgecaggatg gggecegttg 1980
tggectgeta cgaaactaac caccgtgttc accaagatge ggtcgtggtt tgaaagegga 2040
ggggataaca attgccagag gctgeageag gecgeggegt ggetcacgge atgggagett 2100
aagcccecgt cccagggeeg agacgetcac gecatgaaca tggecgaagt tgtcteggat 2160
gatggatcaa ttgtcgettc cagctcacga ggtccggeat cctgggttce gtegetgeeg 2220
tccacggacg tggatactct tgecttctceg cacgaaccce ccctcggeac tgagtttteg 2280
atagccccte cacctttceg gtcaatgtet tgtgetacaa aatcatgttc tectcaggceg 2340
ggagctgetg agtttatgca cgacgaggag gttccgettg aaggcecaacg tctgggggac 2400
ctcccgaata tagaccagat ggacgacgtg ggcatggatt ggagccagta taccaacatg 2460
ggctttgact tgtacaatct agacgcgcca tttttgecaa accctccttic tggetttgat 2520
ccagacgcag caatgaagga taattgcgca gatagaaaca catga 2565

<212> 27! DNA

211> KPF @ 2565
P52 FR ¢ Seq_l
FH R

213> ML« 519
<400> HUFFHVAT -
gcactagtte atgtgtttct atctgegcaa 30
<212> Z8#:Y : DNA
211> K& : 30
JFHIFR : Seq_2
S TIE 3 W

213> =ML : 5|1

<400> HIFAAT -

gcactagtat gtacccgtgg agttcgaca 29
<212> 287 : DNA

211> KB & 29

[0004]

40



FF

.l

x

CN 104736708 A 4/98 1L

FFH|ZFR @ Seq_3

FyH#R
4
213> AR - MREHE
<400> RIFFSUAT -
gcggeegega cagaagatga tattgaagga geactttttg ggettggetg gagctagtgg 60
aggtcaacaa tgaatgccta ttttggttta gtcgtccagg cggtgagecac aaaatttgtg 120
tcgtttgaca agatggttca tttaggcaac tggtcagatc agccccactt gtagcagtag 180
cggeggeget cgaagtgtga ctecttattag cagacaggaa cgaggacatt attatcatct 240
getgeliggt gecacgataac ttggtgegtt tgtcaagcaa ggtaagtgaa cgacccggte 300
ataccttctt aagttcgece ttcctcecctt tatttcagat tcaatctgac ttacctattc 360
tacccaagca aagcttcgat taggaagtaa ccatgagccc agaacgacgc ccggccgaca 420
tccgeegtge caccgaggeg gacatgecgg cggtetgeac catcgtcaac cactacatcg 480
agacaagcac ggtcaacttc cgtaccgagc cgcaggaacc gcaggagtgg acggacgacc 540
tcgteegtet gegggagege tatccetgge tegtegecga ggtggacgge gaggtegecg 600
gcatcgecta cgegggtece tggaaggecac gtaacgccta cgactggacsg gcégagtcga 660
ccgtgtacgt ctecceceege caccagegga cgggactggg ctcecacgete tacacccace 720
tgctgaagtc cctggaggca cagggcttca agagegtggt cgetgtecatc gggetgecca 780
acgacccgag cgtgegecatg cacgaggecge tcggatatge cccccgegge atgcigegss 840
cggeeggett caagcacggg aactggcatg acgtgggttt ctggcagetg gacttcagee 900
tgceggtace geccecgtecg gtectgeccg tcaccgagat ctgatccegtc accgggatece 960
acttaagcgg ccgeecttgt atctctacac acaggctcaa atcaataaga agaacggttc 1020
gtctttttcg tttatatctt gcatcgtcce aaagctattg gegggatatt ctgttitgcag 1080
ttggctgact tgaagtaatc tctgcagatc tttcgacact gaaatacgtc gagectgecte 1140
cgcttgpaag cggcgaggag cctegtectg tcacaactac caacatggag tacgataagg 1200
gccagttccg ccagetcatt aagagccagt tcatgggegt tggcatgatg gecgteatge 1260
atctgtactt caagtacacc aacgctcttc tgatccagtc gatcatccge tgaaggegct 1320
ttcgaatctg gttaagatcc acgtcttcgg gaagccageg actggtgace tccagegtce 1380
ctttaagget gccaacagcet ttctcageca gggecagece aagaccgaca aggectecct 1440
ccagaacgcc gagaagaact ggageggtgy tgtcaaggag gagtaagetc cttattgaag 1500
tcggaggacg gageggtgtc aagaggatat tcttcgactc tgtattatag ataagatgat 1560
gaggaattgg aggtageata gecttcatttg gatttgettt ccaggetgag actctagett 1620
ggagcataga gggtcctttg getttcaata ttctcaagta tctecgagttt gaacttatte 1680
cctgtgaace ttttattcac caatgagcat tggaatgaac atgaatctga ggactgcaat 1740
cgccatgagg ttttcgaaat acatccggat gtcgaagget tggggcacct gegttiggttg 1800
aatttagaac gtggcactat tgatcatccg atagctctgc aaagggcegtt gcacaatgca 1860
agtcaaacgt tgctagcagt tccaggtgga atgttatgat gagcattgta ttaaatcagg 1920
agatatagca tgatctctag ttagctcacc acaaaagtca gacggecgtaa ccaaaagtca 1980
cacaacacaa gctgtaagga tttcggcacg gctacggaag acggagaagce caccttcagt 2040
ggactcgagt accatttaat tctatttgtg tttgatcgag acctaataca gcccctacaa 2100
cgaccalcaa agtcgtatag ctaccagtga ggaagtggac tcaaatcgac ttcagcaaca 2160
tctcctggat aaactttaag cctaaactat acagaataag ataggtggag agcttatacc 2220

[0005]
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gagctcccaa
ccttattegt
atccgccecgec
cggtgactct
agccactggce
ccggeegecc
attgcatcat
tgaagccagg
ccaattgctt
gcgagtaccce
tatcgtgect
cagcggegea
ctgetgaggt
ggcgggellg
cccaccagcet
atccaagaac
catcccttat
acagctaccc
cgtggagttc
gggatatgag
taaaatgtgt
aaccgacgtt
aaagtacgat
aagccgtgeg
atcctggaga
gctggggacg
cacatccaac
gcgtagatcc
tctgectagsg
atgacaacat
ccaacatggt
tccgacggaa
gtgcgettga
tgctgegaac
ggtatcgcac
acacagcagc
ggggeggtcee
cggacteget
aaagacatac
ccgecgeeeca
aaattccecg
tatcactgaa
ccgagecgatt
taggactgtt

[0006]

atctgtccag
tgacctagct
tccaccattt
ttctggecatg
cagacagctc
ctcecgeeecg
cggagaatat
ggtgtatage
ccgatctggt
ggcgegtaag
ctcetgettt
gaccgggaac
ccctecagtcee
acaaggtcgt
gctettttet
ctttatttce
tcctttgaac
cgcttgagca
gacaggaacg
catgggggaa
cgcaaccgat
ttcgacctaa
gcgaccagcece
tggatgccegce
tggagtcgeg
gggagactgc
cgtttcagca
agtctggaat
aggaaattce
caccgacctg
gceccaccttt
caaccctatt
gacgcagcegsg
cgaacagtat
gattgagect
caatatggcc
catgtttect
ggaagctcgg
ccaagagcgc
aacatcatga
geggeecette
gaattcgcga
cagatccagg
ggtgatggtt

atcatggttg
gattctggag
gtagaaaaat
cggagagacg
tggecggetet
aagtggaaag
ggagcttcat
cgtcggegaa
aaaagattca
ctcectaatt
geeeggtgta
acaagctggc
ctggtaggca
tgcgtcagte
tttetettte
cctaagtaag
ctttcagttc
gacatcaggsg
tcaccgtttt
gagcagcagc
gagacccecg
cagcaacaac
taacccggge
cagtcaaccg
aatcgaaacg
ccattccacc
ccteeccatg
cgtggcgagt
gggacggaag
gatgctcgta
ccggtegteg
ctttttctag
aaactgcgaa
actctcggat
gtcgageegg
ttgatcatga
cggegggaga
cgegtgtgge
ggcagegtta
gatggacccg
tatcggacag
tgcatttgte
taacccatcg
gggatggtaa

accggtgect
tgacccagag
gtgacgaact
gacggacgca
gaggtgcagt
gcetggtgtge
cgaatcaccg
atagcatgcc
cgagatagta
ggeecateeg
tgaaaccgga
agtcgaccca
getttgecece
caacatttgt
ttttcecate
tactttgcta
gagctttccee
cccatcgatt
cgcatccega
aaccccacca
acttcgagag
ctgecgegeat
atgccetgte
gggaagcegac
atattgtcgt
gcactcegtt
ggattcgega
tactttcatce
atctgaactc
ccacagagac
tctttgegac
ctattctcga
agctgattgt
tgctecagge
gggagcagat
ggctageggga
tgaaaaagge
ttgggtgteca
acctagtcta
tctgatggac
gettetgtgt
cgcagaagag
tgctttcaaa
ctceteecetg

42

ggatcttcct
ggtcatgact
cgtgagetct
gagagaageg
ggatgattat
ccectegtiga
gcagtaageg
attaacctag
ccttectecga
gcatctgtag
aaggccegete
tceggtgete
gtctgtecege
tgccatattt
ttcagtatat
catccatact
acttcatcgc
cgatatcact
caatgaaggc
gaggcgcecag
gaatgtattt
gccagtectg
ttcggtgeca
agcgccaacc
ccgecagaatt
cgecttecca
taccgttcaa
gctaacatgg
gagcatccga
aatcttcagt
aggcaccacg
cgtggectceg
tcaagcgtac
cctgattgta
ggatatctac
gagtttgaat
tcctggaagce
ttatatttgce
tgcagtacct
gaatgtctgg
cagcatatcc
gcttcagete
cgacagctca
cttgtcettg

atagaatcat
tgagcctaaa
gtacagtgac
ctgagtaata
taatccggga
ccaagaatct
aaggagaatg
gtacagaagt
agtaggtaga
ggcgtccaaa
aggagctggce
tgcactcgac
cecggtgtete
tcetgetete
tcatcttecee
ccatccttee
agcttgacta
agtatgtacc
gcggaatcgg
aaattgtgag
agagatcacc
ccgegetteg
gaaatcaggc
tatcaacagt
gcaggacagc
gttgtecgeac
tggtgagtet
ccaccttcecg
tcatggctga
cattatttga
gcggecegacg
tcgggattct
gtgcattgca
tccgecacat
cagatcagcc
gccaaatett
gcetttcagg
tcgaagtgag
ccatgteccet
aggtattgga
ggctgcagca
ccgegaaatce
gcgaatggeg
atcgccetgee

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
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cagccactga tgcggattgt ctagagtcce tcgagttttc gtattatttc tcatgectgt 4920
acataaacga agtagcccac tgcacagcga cgagtgatga tgttcccgaa gataacgccc 4980
agcgettgac gecaccacca ccgattgtgg caatcgagec gecatgegatt accgagttta 5040
tggatacgat agataatatt tttcgggtgt tcacctcact ggatatgtcg accattcgag 5100
ccectaccege gatgtacctg attcggataa tctacacatt catcatcctg gtcaaactat 5160
actttgegge agccaaacta ccagcgeagg acgecgigtt gecaagtcgac ggactigcagg 5220
tctctaggeg cttcaatcge gtgatccaga tgaccgcagg atggggecceg ttgtggectg 5280
ctacgaaact aaccaccgtg ttcaccaaga tgcgglcgtg gtttgaaage ggaggggata 5340
acaattgcca gaggctgcag caggecegegg cgtggetcac gggatgggag cttaageccec 5400
cgtcccaggg ccgagacget cacgcecatga acatggecga agttgtcteg gatgatggat 5460
caattgtcge ttccagctca cgaggtccgg catcctgggt tecegtegetg gegtecacgg 5520
acgtggatac tcttgcctte tcgecacgaac cccccctegg cactgagttt tcgatagecc 5580
ctccaccttt ccggtcaatg tcttgtgeta caaaatcatg ttctcctcag gegggagetg 5640
ctgagtttat gcacgacgag gaggttccge ttgaaggcca acgtctgggg gacctcccga 5700
atatagacca gatggacgac gtgggcatgg attggagcca gtataccaac atgggctttg 5760
acttgtacaa ilctagacgceg ccatttttge caaaccctcc ttetggettt gatccagacg 5820
cagcaatgaa ggataattgc gcagatagaa acacatgaac tagtccgegg ggatccactt 5880
aacgttactg aaatcatcaa acagcttgac gaatctggat ataagatcgt tggtgtcgat 5940
gtcagctccg gagttgagac aaatggtgtt caggatctcg ataagatacg ttcatttgtc 6000
caagcagcaa agagtgcctt ctagtgattt aatagctcca tgtcaacaag aataaaacgc 6060
gttttcgggt ttacctcttc cagatacagc tcatctgcaa tgcattaatg cattgactge 6120
aacctagtaa cgccttcagg ctccggegaa gagaagaata gcttagcaga gctattttca 6180
ttttcgggag acgagatcaa gcagatcaac ggtcgtcaag agacctacga gactgaggaa 6240
tccgetecttg getccacgeg actatatatt tgtctctaat tgtactttga catgetecte 6300
ttctttactc tgatagcttg actatgaaaa ttccgtcacc agccctgggt tcgcaaagat 6360
aattgcatgt ttcttccttg aactctcaag cctacaggac acacattcat cgtaggtata 6420
aacctcgaaa tcattcctac taagatggta tacaatagta accatgcatg gttgcctagt 6480
gaatgctccg taacacccaa tacgecggee gaaacttttt tacaactctc ctatgagtceg 6540
tttacccaga atgcacaggt acacttgttt agaggtaatc cttctttcta gaagtcctcg 6600
tgtactgtgt aagcgcccac tccacatctc cactcgacct gecaggcatge aagettggea 6660
ctggeegteg ttttacaacg tcgitgactgg gaaaaccctg gegttaccca acttaatcge 6720
cttgcagcac atcccecttt cgccagetgg cgtaatageg aagaggeccg caccgatcge 6780
ccttceccaac agttgegeag cctgaatgge gaatgecgee tgatgeggta ttttctectt 6840
acgcatctgt gecggtatttc acaccgcata tggtgcactc tcagtacaat ctgctctgat 6900
gccgeatagt taagccagec ccgacacccg ccaacacccg ctgacgegee ctgacggget 6960
tgtctgetcee cggecatcege ttacagacaa getgtgaccg tctecgggag ctgeatgtgt 7020
cagaggtittt caccgtcatc accgaaacgc gcgagacgaa agggcectcegt gatacgecta 7080
tttttatagg ttaatgtcat gataataatg gtttcttaga cgtcaggtgg cacttttcgg 7140
ggaaatgtge geggaaccce tatttgttta tttttctaaa tacattcaaa tatgtatccg 7200
ctcatgagac aataaccctg ataaatgctt caataatatt gaaaaaggaa gagtatgagt 7260
attcaacatt tccgtgtcge ccttattcce tittttgegg cattttgect tcectgttttt 7320
gctcacccag aaacgctggt gaaagtaaaa gatgctgaag atcagttggg tgcacgagtg 7380
ggttacatcg aactggatcl caacagcggt aagatccttg agagttttcg ccccgaagaa 7440
cgttttccaa tgatgagcac ttttaaagtt ctgctatgtg gegeggtatt atcccgtatt 7500

[0007]
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gacgcecggge aagagcaact cggtcgeege atacactatt ctcagaatga cttggttgag 7560
tactcaccag tcacagaaaa gcatcttacg gatggcatga cagtaagaga attatgcagt 7620
gctgecataa ccatgagtga taacactgeg geccaacttac ttctgacaac gatcggagga 7680
ccgaaggage taaccgcttt tttgcacaac atgggggatc atgtaactcg ccttgatcegt 7740
tgggaaccgg agctgaatga agccatacca aacgacgage gtgacaccac gatgectgta 7800
gcaatggecaa caacgttgeg caaactatta actggcgaac tacttactct agcttcccgg 7860
caacaattaa tagactggat ggaggcggat aaagttgcag gaccacttct gegecteggec 7920
ctteccggetg getggtttat tgetgataaa tctggagecg gtgagegtgg gtctegeggt 7980
atcattgcag cactggggcc agatggtaag ccctccegta tcgtagttat ctacacgacg 8040
gggagtcagg caactatgga lgaacgaaatl agacagatcg ctgagatagg tgcctcactg 8100
attaagcatt ggtaactgtc agaccaagtt tactcatata tactttagat tgatttaaaa 8160
cttcattttt aatttaaaag gatctaggtg aagatccttt ttgataatct catgaccaaa 8220
atcccttaac gtgagttttc gttccactga gcgtcagacc ccgtagaaaa gatcaaagga 8280
tcticttgag atcctttttt tctgegegta atctgetget tgcaaacaaa aaaaccaccg 8340
ctaccagecgg tggtttgttt geceggatcaa gagectaccaa ctetttttce gaaggtaact 8400
ggctlcageca gagcgeagat accaaatact gtccttctag tgtagecgta gttaggcecac 8460
cacttcaaga actctgtage accgcctaca tacctecgete tgetaatcct gttaccagtg 8520
gctgetgeca gtggegataa gtegtgtett accgggttgg actcaagacg atagttaccg 8580
gataaggcge ageggtegegg ctgaacggge gettegtgea cacageccag cttggagega 8640
acgacctaca ccgaactgag atacctacag cgtgagctat gagaaagcgce cacgcttcce 8700
gaagggagaa aggcggacag gtatceggta agcggeaggg tcggaacagg agagcgeacg 8760
agggagcttc cagggggaaa cgectggtat ctttatagte ctgtegggtt tcgecaccte 8820
tgacttgage gtcgattttt gtgatgctcg tcagggeggec ggagectatg gaaaaacgcece 8880
agcaacgcgg cctttttacg gttcctggee ttttgetgge cttttgetea catgttcttt 8940
cctgegttat cccctgattc tgtggataac cgtattaccg cctttgagtg agctgatacc 9000
gctecgecgea gecgaacgac cgagegeage gagtcagtga gcgaggaage ggaagagege 9060
ccaatacgeca aaccgectet cccegegegt tggecgattc attaatgeag ctggcacgac 9120
aggtttcccg actggaaagc gggcagtgag cgcaacgecaa ttaatgtgag ttagctcact 9180
cattaggcac cccaggcttt acactttatg cttccggetc gtatgttgtg tggaattgtg 9240
agcggataac aatttcacac aggaaacagc tatgaccatg attac 9285
<212> ZE7 . DNA
211> K : 9285

R34 : Seq_4
A1k %
hedl
213> HWERR - 51Y
<400> BIFFHIAT -
ccatccttcc catcecttat 20

[0008]

<212> Z% : DNA

Q1> KE : 20
P34 : Seq 5
FE\H#d
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[0009]

213> HEMAFR © 5|Y
<400> HIFFHUAT -
caattctgeg gacgacaata
<212> 247 - DNA
Q1L KE . 20

3 ZHFR : Seq 6

2L : Dol

213> EMAFR 5
<400> RIFFAIAT -
gaccagaggg gatgttictac
<212> 2% . DNA
Q211> KE 20
JFH| %R @ Seq T
IS IE:%

213> EMBIR . 519
<400> REFAAT -
actctgtccc tggaatgaag
<212> K7 . DNA
Q1D K& @ 20
754 %R : Seq_8
YR

213> HEMAFE - 5|19
<400> HIFHIIT -
caagattctg cgtcttcatc
<212> 287 : DNA
211> K @ 20

A4 FR @ Seqa 9

YRR

213> WL FR . 514

45

20

20

20

20



CN 104736708 A F %5 3* 9/98 T

<400> HIFFHUAT -
taataggcga atctggtgtc 20
<212> K74 : DNA
QLI> AL @ 20
FEY 2% : Seq_10
FEYRR

213> HEWAIR 519
<400> HIFFHUAT -
gatattgtag ccctgtgtgce 20
<212> 2R . DNA
QI KE @ 20
FANZFR ¢ Seq_11
ATk B

Q213> EMHAIR - 7D
400> HIFFFHIAT -
acatgctgat cacgtaaagc 20
212> 287 : DNA
Q11> KE @ 20
P4 FR © Seq_12
AR

213> £ - 51
<400> HITHIAT -
aaatagacga ctcccacctg 20
<212> 2% : DNA
211> KBE @ 20
34 ¥R : Seq_13
PR -

213> HWEW : 5|
<400> RITHIAT -
ccgtetacca agtagticacg 20
<212> ZE#Y : DNA
Q1> K& @ 20
[0010]
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FE54FR : Seq_l4
Fyl#d -

213> Btk - 7Y
<400> RIFEHIAT
tgggctttac tttcagatcc 20
<212> 27 : DNA
Q11> KE 20
JF4)ZFR @ Seq_15
FEfE

2L HEMBFR - [
<400> HIFFHIAT -
tgttcttgge cccttete 18
<212> 287! : DNA
211> KEF @ 18
JFHIZ4FR © Seq_16
FyER

QI EYEIR - G
<400> TIFFHIAT -
gtcacggega tttatcttg 19
<212> 27 . DNA
Q211> KB ;19
&P : Seq 17
5271k 3% R

Q213> B - 51
400> HUFFIAT -
cagcattgeec ttttgagg 18
<212> 2KE! : DNA
211> KFE . 18
34 F8 : Seq_18
S e

74
[0011]
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213> Y 3P
<400> HIFFHIAT -
tggaggtctt gacagagatg 20
<212> 279 . DNA
Q211> K& 20
A48 Seq_19
FEARIR -

Q213> MR - 519
<400> RIFHAT -
ctccattgtg caggtaattc 20
<212> 3% . DNA
Q1> KE 20
348 : Seq_20
Ik

Q213> MBI 1Y)
<400> BTFFHIAT :
gaccgcaagt atctcgtg 18
<212> 27 . DNA
211> KJF . 18
Fr 3 %ZF#R : Seq_21
Fralg

213> AR @ 514
<400> RUFHUAT -
tgggtaaatg cataaccatc 20
{212> %% . DNA
211> KB : 20
IT5|2%R @ Seq_22
FFAE

Q213> HEYEFR - 1)

<400> RIFPHUAT :

gcagcagaag aagctgaac 19
[0012]
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<212> K3 : DNA

Q1> KE @ 19
FH|ZFR : Seq 23
FHHER

Q213 EYEFR - 71
<400> WIFHIAT -
gggaggaggt tctgaataaa g 21
<212> K7 : DNA
Q211> KA« 21
FHIZFF : Seq_24
FHHER

213> AR : 51
<100> RIFPHIAT -
gcatagctgg tggtatatcg 20
<212> K%Y : DNA
211> KB : 20
JF-5)4 % © Seq_25
ISR IE P

213> AYaR - 519
<400> RIFHVIT -
agctagcatt cttgegttce 19
<212> 2T : DNA
211> KJE @ 19
FH44FF : Seq_26
AL :

213> YL - 51
<400> HiFFHAT -
gaccactctc aacaagatgc 20
<212> K%Y : DNA
211> KR @ 20
FFH|ZFR : Seq 27
JREIRR
[0013]

49



CN 104736708 A F %5 3* 13/98 7

Q213> EMATR : [
<400> AIFFHUAT -
ctgaaatgeg ttecetttg 18
<212> K7 : DNA
211> K : 18
R34 © Seq_28
3R

QLI LMATR « T
<400> HIFAUAT -
gaatggegta ggactgttg 19
<212> 287 : DNA
211> KE @ 19
JPHIAFR © Seq_29
IS Ik %

Q13> HMEAFR . 51
<400> HIFFHUAT -
cgtatccata aactcggtaa tc 22
<212> 267! : DNA
Q11> K 22
P34 %5 : Seq_30
A IE

Q213> EYMHIR 51D
<400> HIFPHIAT -
cattcattcg cttgtagagg 20
<212> ZEE! : DNA
Q21D KE : 20
FH4F © Seq_ 31
o

213> =B FR ¢ 5|8

[0014]
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[0015]

<400> FIFHIAT -
caccttttct gtttccacac

212> KM .

Q21> KE

Rl S

DNA
. 20

ol

213> MBI -

519

<400> FIFPAT -

gtaaggatct

212> £ .

211> KJEF

gtacggcaac
DNA
: 20

1 Seq_32

Fr8)%#% @ Seq_33
ISk 3.

213> £MLR : 51
400> RIFPHIAT -

agatccacat
212> HHY
Q211> KJE

1B /.

ctgttggaag
: DNA
. 20

IPH#E

213> LR
<400> HIFFFIAT -

atgtcacccce
cccagaactg
gaaatccaga
tccagegeet
ccaaatgtat
gcggegaatg
ttttactcca
gatccgecga
ccaggctatt
cagtctclgg
tcaagacagt
ccagaccatt
gcggagetgg

cacttgactc
aaaaagaccce
ctgggtactt
cctccaatat
tccatgacga
aaacggtagg
caggtgatta
aagctcttgg
gcaaccactg
ctcaatcgceg
tccaagcectcce
aactccgceca
ccccaggeaa

Seq_34

B

tgecectggag
gtcgcagtac
ttcgeegegt
cagcceicgac
cccagatacg
gcetggttea
gagagccgta
aggccttcaa
ttggtatgge
ttttcacgag
gaagaggtgt
actatgtcta
tttcggtatt

ccactgteecg
aaagagcacg
ggaagccaca
BacgcCccgea
atcgacgaga
ctcatcagcc
tgactacatc
ccactggtac
acacaatgca
ctaataagca
tccatgegea
ctttetggcg
caacgaagaa

51

aatacaagga
accttgtaac
gcagecacgg
tgtcagatgt
agttgtcgat
atgagagttg
getgggatee
aaagttgacg
tccetgetgt
ctccacagca
catgaagtgt
caaaaccagc
atggtcaatt

aacagccttt
gcctgaaaaa
ttctcacgac
gaacaatticg
gtactggaag
accttatctc
caggcaaaga
aacagtcgtg
atgttgcatc
tcgacgatat
ttggcategce
tgtttagact
tgcaccgegs

20

20

20

60
120
180
240
300
360
420
480
540
600
660
720
780
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tcaaggcatg gagctattct ggcgggataa cctgetgeet ccgtecatgg atgactatcet 840
gcagatgatc gctaacaaga caggtggact gtttcggatg atagtgegge tgctccagac 900
aagcagcaga caggtcattg acgtcgageca gttggtgeat gttcttggge tttactttea 960
gatcctcgac gactacaaga atatcagaga agagaaggtt cgtcttcgtc gaaccagatc 1020
gagaactaaa gaagactgac tacttcgcac tagatggccg cccagaaagg gttcttcgaa 1080
gacctgacgg agggcaaatt ctcgttecce atttgecatg caatcggaga aggggccaag 1140
aacagaactg ctctgctcca tatgttgagg ctcaaaacgg atgacatgaa gatcaagcaa 1200
gaagcagtct gcatactgga caatgctgge agtitagatt acacgcgaga ggtgctttac 1260
gggctggaca ggaaggeteg cagtctgett cgggagttca agactccgaa cecttteatg 1320
gaggctcttt tggatgecaat gttgagcage cttcaggcat gecattga 1368
<212> KA : DNA
211> KE : 1368

P51 Seq_35

Ak BN
]l
Q213> HYLFR - HEHE
<400> ATFIAT
atgcctgaga gtcagatcat cgaactgggc acgctgggece agatccecct ttacagcctt 60
gaacgcgege tccaggacce tcttcggect gtcaaactge gacggcaaat cgtctcccag 120
catcaagcca ctggcaacat cgacttcaca acggacggct ccgegetcec gtacgaagga 180
tacgactaca aagcagtcct cggagectge tgegagaacg tgatcgggta tatgeccatce 240
cctgtgggeg tcgecggtee gatcaaaatc aacggaaaga tggtgtttct ccccatgtce 300
acgacagagg gcgegetget tgegagcacg aatcgtgget geatggegat caacgecggt 360
ggaggcgtga ctgetetggt getgggegat ggcatgacce gagegectat cgttegattt 420
cccagtctcg aagaageegg cgecgeaaaa caatggetgg getctgatge aggatttcte 480
atcattgagg acgcgttcaa tgcatccage cgeticgete ggcttcaaaa cattaaggcc 540
acggcegttg getcggacet ctatatccgg ttcacggeca gecacgggega cgeaatggec 600
atgaacatga tctccaaagg ggttgagcaa gcgetggagg cgatgcaaaa gcacgggttc 660
gagtctatgg atgtcgtcte getgtcgggg aacttctgtg cggataaaaa acctgegget 720
gtgaactgga ttgaggggcg aggcaagacc gtgaccgege aggegacaat acctgaacat 780
geggttecgag aaacactcaa gaccagtgtc gaggecctcg tggagctcaa cgtctccaag 840
aacctggtgg gecagtgetgt tgcagggget ctgggageggt tcaacgecca tgccgecaat 900
gttgtcacgg cgatttatct tgccactggt caggatcccg cacagaatgt gcaaagcage 960
aacactctga ccgtgatgaa asagtgagta cactgecctct aaagatattc tgatagatgt 1020
tgeggegeta actcccgage agtgtgaatg gtgatttgea aatctetgtl ttcatgectt 1080
ccattgaagt cggcaccgtt gggeggaggga cagtcctggg ccctcaaaag gcaatgctge 1140
acatgatggg cgtccaaggg gecgaccceg aacagecagg tagaaacgca Caggagcetgsg 1200
ccctgetggt ggeggetgge gtgetggetg gagagetcag tetttgetet getcectgteag 1260
cgggetegtt ggtgaaaage cacttgacce ataatcggaa gaaaggatga 1310
<212> 2874 : DNA
211> K& @ 1310

[0016]

FH) %% : Seq_36
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213> W4
<400> RIFHUAT -

tcatgtagag
acatccgact
aaacatctgc
caagacctcc
cttctgeecga
gltgagattc
catcacggeg
gcacgcgece
gtaggggcag
ggcggteteg
ggeetgetet
gaggeeCceCcE
gacgeggetce
gatcctgtga
cagctccggt
tctctggetg
gaggaacgaa
gttattgcac
cgtgcgagag
gacgatggca
gaagcgtgeg
tggataagaa
aattgagctg
ttgcaggaac
cacgggcaac
gtgcgatccee
caggcagacc
tgaccatacc
ggagaggttc
tacccattta
tgettttteg
tacattgetg
cgggeeeteg
cgcaataagc
gaatggttag
acaatacctc
tcgataccga
tcagtcagct

[0017]

ttactccatt
cgcaatatct
accttctcca
aagccceget
accgcatctg
ttctegtege
agatggegec
ttgtgggacg
gaggtgteggt
aagtcgtcgc
atgtgcgaca
gcggecttca
acgtcgcttg
ccgtttgegt
ttgtccttga
ctgttcagtc
atcaccatca
agggtccagg
aagacggcaa
gcgeggacct
aactcgatga
cgttcgaagg
tatgtcacct
ttgcggecte
tggcatgegt
caggatccgt
gatactcgat
tgcagcagct
tgagagagtc
tceccaatct
atctgggecg
tttgcagtga
aatgcatcta
gattiggegg
ctacglgagsg
ctectttgac
gatcgcetgt
ttgattctag

D MR E

gtgcaggtaa
ctaaagcgta
gcatcctcat
tcatgttgga
attttggecce
ggtcacggec
acattgette
cctgetcgaa
cggacgaggt
gggtggactc
gcaggaagac
cgctgggatg
ggagttgtga
ctgegtttet
ggtcgceggaa
tgcegactac
tctcgacaag
tgaacggaat
gacgtcggtce
tccagagttc
cacgcttett
acaccttcag
tctctaccca
gagacacagce
gagcgatggt
tctegttictg
ctctgataaa
tcccaaacgce
agegectcectge
cactgtcgge
acacagtggc
agctgggatce
ttagtccctg
tatcgtcgge
gagagtgata
caacgcatcg
agaatatcca
tcgagcaage

ttcaagcata
aatctgceeg
cttggcceta
ccgectcaaac
ggeetgggcea
aagcgatccg
agccacatac
ccccageagg
ggaagacacc
cagttgggcg
ctgaagcteg
gtccatgacg
cceecatettg
tggaccagac
gatctcgtcg
cgcttccata
ggttttegtg
gtactcaaaa
gcgeagetgt
catgctcgaa
gctgacgatg
cgcggcgagg
cagatactcc
cagctgcaca
cagaatagca
agtctgtagt
ctgactggaa
ctcagccatg
tatttccatt
cgtccaccag
cgcatcggge
tetetegeeg
ggccgagact
gtctgectgg
gagccatgtt
cgaagcatct
ttgtccaaga
tgtccectta

53

aaacaatcat
tacacatcag
tcetgegeeg
tcagcgagag
aactcgggaa
taatcgttgt
ttctcttcge
cactggtaga
cagcggtaga
gcgaagegsce
ttcttgacge
tggtggacga
atgegtttgg
tgggcctgga
atgcaggacc
aattcatcgg
gagaggaagg
tacttgtctt
ggcaggagca
aacaggggaa
aacagattcg
acatagctct
gectttgtege
ttcgtccaca
tatgcecgtict
gtgegaacca
atcgacttga
agcatggatg
tctgttgega
acatcacaca
gtattcaaca
tgataggtgce
ggtttgtcca
atcgacggag
gtgggatcgt
cgecegagget
gcgtggtaag
cccacgagac

gtgcgagatce
tcacgtcgca
ccatctetgt
agaacagctg
agttgacgca
acatgcggca
aggtctgaaa
aggcaaacga
agctggageg
cgttgtegte
gctcgtacte
aggcgctaag
cttgeggtag
ttgegtcatt
gggtcatgga
cttggtagtt
tgttectgeg
cttccatgece
ggtatcctte
gcatggagtg
ccagacaggc
tactgaggag
ctgcgetgtt
gctgattcac
cttcgtggga
atgcctgata
gtccecgecatce
gatagtacgg
aaagaagtga
gaaaggccge
gcgcaagcaa
ggaagtgcat
acaaggagac
ctatacaaca
accaaatcct
gtcggtgtcet
ggcetgaagt
ctcgaaatac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
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tttgaaggat
aaccgcaagt
gtggacgatg
tcgatcatgce
tactccggee
tcaaattcaa
tcaaagccaa
gcgegtgecee
cggetttictg
acgtcggage
aagcattttg
caggecegtgt
tgttggacca

212> K#m

211> K -

acgcgetcgg
actgttcgca
gcgagaacat
ccacaaacgce
tgaacttgga
actcgtgccc
cgtgaacagt
gtccgattceg
catgggtctic
cgtaggtcte
gcaggagcca
cgtagactgc
gctgggaggc

: DNA
3056

cattcctcca
ctegtegtcee
gaaagagcca
ctcaagcgag
gagcttgatg
tttctegege
gtcttttaca
ctcctteatt
gagggccagt
ccaactgcca
ttgacgccct
cgcggacata
ttgecgtgcat

FH&HR : Seq 37
FoHR

213> LR . MEIME
<400> AITHUAT -

atgaagtact
gtactctcaa
tcgacgeacc
gaagctttgg
tcggaaagcec
ggcatccaag
gccaacggeg
gtcggegeag
ccecectegac
accaacgaag
atccgetgga
ccgttgatcg
acgcaggcca
cgeetgacsge
ticgataagg
catttaccca
aatgcaccge

212> R .

Q11> K

B ]Iy

tgaatatttce
tgcaccccgsg
ggctetgeeg
aaagctctac
cagcatatgg
ctgtcgcaaa
tcccagactt
acggeetggt
ttacgatgat
actcgacgac
tctegtteac
gctacacgcec
tcggegtett
tggecigatat
agtggaggga
tcatgaaggc
ccacggagcc
DNA

: 996

[0018]

S Ak 3

cttgtccegt
aatcccacgce
catcagaatg
acgtacaagsg
tcgecaggget
atccatcggce
ctactggaac
gctgacggag
acgcttgett
cacgctectg
caacacggat
gtacagcaag
cgaggacagc
catgtgtgtc
ggecttteca
agtiggtggag
gltcagggcg

Seq_38

gtgceceecte
caggagegasgg
ttgaccttct
tgcagegege
cgattcagece
aggagccgea
ctccacgcett
tcttccacgg
aaggaggctlg
tcctetaget
tctggtgteg
aagcccaget
agatctgtca

gatatagcat
gtcacccagce
gcagtacaga
tcagcaccgt
aactggcaac
ttggagetgg
ctgaacccgc
tgtatggecga
ttgtgctgaa
ggcagcagct
gtcgtcacce
gaggaggtgc
ttgegegacc
agcttggtgt
tacttttcgg
gaggtgeegt
ccttag

54

cggegeceatt
aaaacatgag
ggtgcgecac
tggttctgge
ggtcgagete
gaagcgeesgs
gcagttgtcg
gagggtceggt
cggtgttgag
gggtecgeag
tcttetggac
ctccatettt
cgtctgegea

ctgaacattt
tatgaccgeg
agagaaactg
tttcatgtta
agcggagccc
agcaagtcga
tgggcaagac
ttgeeetgea
taacactcac
cgcetecgactt
gecatggegte
tcaaggcgea
gcaagtatct
cgtttgegtt
gctggtacat
ttgtcgagga

ctgtagcacc
aaaggcggce
tttatcaaag
ggagtacagg
ggcgegececeg
caaaatgatt
tgagagggcce
gctggeaate
gataccgtcg
gatgtattcg
catggacacc
tgtceggage
agtcat

taattttcta
gatacgettg
aaggagcgcg
tcectatgag
ccgagccecta
gctgcagecg
cccgacgttt
cgegtgegtte
aagagcagtg
cgtccagatc
ctgggteegg
gcagcagacg
cgtgggegac
cgegeagatce
gatggttatg
gggctigeeg

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3056

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
996
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P4
13> LR« MEME
<400> HIFFAUAT -
ctatcgatga actgcctggt ccataagget ctcagtatga tcccaaacca actgaggtat 60
cttctgetee cgatactgeg ccagaatctt ggtgetegge ctaacatcce ccttccaatt 120
caacaggtag gcgecactcc ccggttcece agtaatgect ttagegacct cgecagecte 180
cagcggaaca ccctggggea caatgccetg ctttgetggeg tagtgtgecg agctcagatg 240
gaaaagatgt cgctcgecac tctcgecgag atccacggaa aacggettica tgaacggeca 300
cacgaggtaa ttgtagaagg tcgaaaccgg agctgggaag ctgttggtgt agatgttggt 360
gccaacgaga cccgggtaga cgtgaatgaa actgacggec gggtggegtege ggecgagsty 420
ctccatgete agggaggtca tggtgatgga gtgettgtag gegttgagea gggagaagtt 480
gtgcttgagg tcgaggtegg cegtgtttat ggagtactcg aagecgecge cgtagacget 540
aatcacgegg cttgggcteg acgectecag cagegggagg aggttctgaa taaagegeat 600
ccgggagtag tagcggagag cgaagaggta gtcgatgect tcgacggttt ctgtatcttt 660
ttgttagcge aaggtactcc gtggacgggt ctccgtetge ataccgtttc ggecceectag 720
agaaatcccg cccggggica tgaagagaaa gttcagcttc ttctgctget ggagaatctg 780
ctggecacgeg gegtcecacat tccgtacgag cgacacatcc gectcgatga agtggaagcg 840
gccettggge ttcaattget gecagttccga caagaacgge cgggtgcgag cctegttgeg 900
accgatgata taggccgtcg ggetgtegge gtaacgggee agetggegea gggtgetetg 960
gcegatgeca ctggtgecge caacaaacaa ggccgtaatg ttggggageg cccgaaggcee 1020
ggcgttagat gettgcaccg tcttcagaga gaccat 1056
<212> K% . DNA
211> K : 1056

FF32 %R Seq_39

JPYRER
3
213> AWAIR . HEIE
<400> HIFFAUAT
atggttgatg caacgtctcc ccccggegte aacgeagtgg tgaattacta cgtgcccaac 60
agcgatgggt ctccgectge caccaacgac atggecgtca tgetgggeca aaaggacatg 120
atttcccaca aaatgcgaat ccgcgatctg cgeccttaca aggaggagta ttcgetggat 180
cgcaacgget tccagtacge gacgatccac tccacgctta cggatgccac cgacgagace 240
cagatcaaag aggtctacta ccgagagatt gagaaactgg tccaagatat gtgcgtgtgce 300
tcgttcgeet ccatgacgeg ctagtctaat ctgecatgaat actgcagcac cggggecaag 360
cgggtgettg ccttecacca tgcagtgege acccgeaccg gecaacgagtt cggcgageag 420
atcaaagacc gctaccaggg cgtcgagggg cccgegtate gegtacacat tgaccagacc 480
cccecagggeg cgetecageat cgtgeagttt atgtttcecg atctegegga cgatgtecge 540
aacggcagtt tccaggtgat caacgtttgg cgcccgttga cgegggtgca gegtgaccce 600
ctgatggtgg ctgatgegge cgagatgecg cccgaggace tgcttctaat cagccggaag 660
tattacaacg ggctgecattc gtccaacttt gtcattaagt atgatggtcg aatggegget 720

[0019]
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gegggaggsece
gaccaggagc
atcatcggca
cagagcattg
ggcagaacca
tgagtcccag

212> K| .

211> K

cgacggatgg gctgageggt

ccaccgaage

gttggtttitc

cggcacatgg tgegttetgt

agtgtcggtg
atgataaatg
atatag
DNA
: 1036

tgttgctate
catatgaacg

4% Seq_40
Fyfid

Q213> AR . WEHE
400> HIFFAAT

atggacaact
gatcgetege
accectggteg
gagccgaaat
ggatacgcca
gtacaagaac
caagtatgtc
tatcaagaat
tacgcgcatg
gtcggagete
cgtcaatgtg
gggegtececee
cgtetttgeg
acacctccte
cagtcccatg
gcecaacgat
caagctggceg
ggeggegeac
ggagatcaac
gcgecaagetg
gtactccttg
gecattgtcte
tcagcatgce
tcgatgggtt
tcgecatgac
gcttettege
tcaaataccce
cagatccgtc
tcacgcecgcea

[0020]

atacctggca
agctctatct
catattccaa
ggttggtagg
aggtacgcaa
gcecatgtteca
gaggaactgc
ctcctgggaa
ctgcagacca
ctcttegeca
ttccacatcg
gcetgeegea
accgtcatge
cccagctact
gtgcgecage
ctcctecagt
caccgccage
tgcttctacg
gacgtaattg
gacagcttte
tcatatccga
ggaagacctg
ctecegeggece
ccgatactac
cgacaacaac
ctccaacgag
CCggE8CECy
ggcacgtctg
gettgtctea

ctctgggacc
ggagatccte
atccttcaag
actacgtttc
tgctaccgtt
aggtecgeeeg
gatccctgec
agtactcgac
agctgacccc
tggaccagga
ttcttegeat
atgaggaatg
tgttgegges
gggcaatcca
gcecgegeaga
ggatgatgga
tcctcctaag
atctctgcca
cccaggatgg
ttaaagaaag
taaacaattc
acgctctcgg
atcctccagg
aagaagcgcce
aacctccatt
atcaagatca
acaaggccgce
ctcatgagac
gcectag

gatggaaagc
tcetecatetg
ttgectgate
tattgataaa
caagaatgct

ctcatccctt
ggegttectta
gcceettteg
tcccagggeg
cccecaggac
caacgactca
tgacgagaag
cacgctgatc
taatctcgge
gatccccegeg
cgtggegege
geteccagacce
cttccccaag
caggaacctg
agaggccaag
cggcgceaaac
cctggettee
acatcccgag
cggetggaaa
ccaacgcatc
cgctaacget
acggcaccct
acaacggcgt
tcaaccccga
ttggccacgg
tcatggcgca
ggaatctgac
gacgggtegt

56

atagctggts
gcttecgeaa
aagatcagta
tcatgtctag
agctcattat

ccgattcacc
gcegtggteta
tgggetteeg
ctctggegea
tctgtctaat
gacatcctgg
atcagcgcca
ctcctggaga
tccttcateg
aacctagacg
atctccgeac
tctattcact
tggatgcacc
cggaccgega
cggaacccgg
gagaacgacg
atccacacaa
tactttgagc
aagaccactc
aacccgececa
ttctecagtg
cctgeccaaa
ggaacccggt
ggaagccaac
caagtactca
cctgttgacc
ggccgatgag
ggetecgeeg

gtatatcggg
lggaaaggcg
cccagetegt
acctttactc
atggccatga

atcatccatt
cctgectecaa
attctggtat
ggtcaatgaa
gcgettgaca
ttatccccaa
tcegegegea
gcgacctgea
aggtcatcga
actggcagag
gegtgttett
acaccgagaa
cgattgtgeg
agcgcatcat
actatgtaaa
ggcagcccga
caaccatggc
cgttgegega
tcaacaagat
gtctclgtag
gcattcaacc
ggaacgcatt
gccgaccaat
aagcaccagt
tgtceeggee
gactacgaat
aacctgtatc
caggcgtcga

780
840
900
960
1020
1036

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1706
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{212> ZA) : DNA
211> K& : 1706

Fr34 7R« Seq_41

Frofid
J73)
213> AYaFR - MEME
<400> AIJPIAT -
algaatcgaa ctgtggggga cgactgggat tatacgattg aagtctgcat cggccggecece 60
aaccttctgg aagagattcg tgaagaactc aggaggagag aagcaatcga gaagaagaca 120
tattccggeca atcacaggcc tctgatggec gaatctccgg aaaaaattgg tgaaaaccgce 180
aagttgcacc gggtgegeat aagatcgeca acagtgetca gtcatctcga acgtctaacc 240
cgcaagctgg gtaacggttc tattttgaat gaggaggaca acttggtgtt tatgtaccec 300
ttttacatct taggagtcta tcttgacgac atgcgtgaaa tcctagctga catggagaga 360
ggagtgetgg cgtetggete tatcccccec agegageetg ageccaaagg cctgtcteca 420
tcagtgtcge cgtegeecat tgaccagatg aagtgetteg ttcagttcgt ggaaagttcg 480
atcctaccca tccataccge tctccgacag ctggacgecc aaaccagtag aagattgtct 540
tatgcggaaa tctecattget gettgagecg ggtgagetaa tctacgtcge cccctegete 600
atgacgacga agatgctgga tcgatcagca gtccagactg ttttccgatg tttgacccga 660
atcccagecg atcatccgat cagcatcgac gacageggct ggctgtectc cgacatagga 720
cgtcttctgg cggatgtata ctgecctggac catgatggtg aagaatacac cgtctgttgg 780
cgcaaattgg agatggaata tttcgacggg gagaaagaca ttaccgettt gecctictat 840
cccttgaaat ttcatccaaa ttacgagcga ttcctatcaa accgtgctcg gcagggaaca 900
gcattccgag cgetcgtgga ggacgaaaac ttgcaccact actacgcagg ttggacgctc 960
attactggtc tctttgaacg gaccgagtca gacggaaagt ccacggagic caagccggag 1020
gattcagagt atgtcgatag cgaggtcttt ctggacaccc aggaagcacg acgacatatg 1080
gacgactggt cctctctceg tgagectttc acaacgaagg gaagccttgc catcaacgac 1140
ggegegaagt tctgtctatg gecatatgact gaaaagaaga ctgtggcaga gaagctgaac 1200
aggatactca cgcgcgaaga ccttgtctac tggcgageaa gggagcgaté tctectegac 1260
aacaaatggg tgatcgacga ccgggtcttit ataaaagagg aalggacgga cgaagatcta 1320
gcgetgette ccaaaagagt ctacggatac tcgttacggg acaggaagtt cttgeggetg 1380
gatgttgaca aattccgacc acacacgctc aagaccaaag ccaatctgga caagatcgag 1440
atcaaagata gccaccgcat gataattaga gctgeggtca agtcccattt tgacagageg 1500
gcacaggtcc tgaaccgaga cgaggccact catgtccccg acatcttcga gggcaaagge 1560
cgeggteteg tecatccttet tcatggegee cecggegteg gecaagactge cacagceggaa 1620
gcagtggecge tagaattcga caaaccclta ttccagatta cttgeggega tctgggcacg 1680
gggccegege aggtggaaac gtcactgaag gegattttee getacgegaa catgtggage 1740
tgcatcttge tcctagatga agcagatgtt ttcctgactc agagaaaccg gacagatgta 1800
gagcggaatg cgttggtcte aggtacgtat ccattttgtc aggcagtget ggtggaccag 1860
ttgtgetgea gatgcagata tgtaaatatg aaggcatcct cacactcaca ccgcaatagt 1920
gtttctcagg gtcctagagt actacagegg ggtcectette ttgaccacca accgagtigg 1980
cgcactagac gaagccttce ggtcgegtgt geacctcage ctgttctatce cgecatctgaa 2040
ccgcactgat atggcgaaga tcctagagag caacctacag cgactaccgc gggacgacaa 2100

[0021]
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attgagccct ggagccactg caggcccaaa ccatgtcact gtgatggaca gtgagatccg 2160
ggagtttgtc ctgcagcagt tcgacgagca ctataagttg cacgagagag gaccctiggaa 2220
tggacggcag atccgcaatg ctgttcatat tgccatgtge ctggecttct ttgagaacgg 2280
caggaagggc cgecagggete cggecattct aaccgeggag cattttcgea aaglccacga 2340
aactattgcc gaattcgagg actatttgag ageccgectcga accgtggatg atgagaccct 2400
ggctcagatg gaaggattge gatatgataa agaagggcag gcgtacaaaa ggcaacttgt 2460
cggetctact aaatttcaca gatggtcaga aaatgagegt caagtgactc atcaacgceca 2520
atccgtcege gagcaaggac agtcatatcg ggaaacgacc tcttatacac cgtctaggeg 2580
ctcattcctg ggtgggeata tcgactctcc accagaatce aggtttageg gatcggggsgce 2640
cgcagcgaga ccaaccagcc agcggtaccc gecgecgagaa atagacgact cccacctgge 2700
gcacgagaga tataacatgt ctgactctgg ttacggagag acaggtctge gtgggactce 2760
gaggaactac aatttgtctc cagacagacc acgaactcca aatcgtgact acttggtaga 2820
cggctecgeet gaatcagttc gctcaaggtc ttcggtcega gggagagatt ga 2872
<212> 2K%) . DNA
211> KJE : 2872

P54 F% @ Seq_42

FRafid
Fr3
Q213> YA - HWEME
<400> HiFPAIAT -
cgtctaagat tttagctctg ttctcaatcc cctgtagtge aacctgaaaa gtcaagagceg 60
caatcttagt gagggtctct tatttgttgt gactgttcta gecagggecat actcgaaaca 120
ttaagcccag gatgcccttg actgtaccca gtccgaactc agetggcaag gettcgaatg 180
ctgatagggt cacgtccaac gccatcecgg tccgttgeee geaaccagta tttttggeat 240
aagcgtcttg ggcttgagta agcgattgga tgaccacctc ccaggagcat tggtagaatt 300
ttggeteeee ggettggete tegtegtget tgeggagaag gttttccaga tacctacgga 360
aaagaaagtc attcgatacc ccattacaat gggtacctat tggccgttaa gaggactcac 420
tcaatcgeet getcetcate ggagatgtac cgettttcge ttcgatcgta atcggecgec 480
gtcctgaagg ctggetgatg agcecctget ttctttegga tccatgecte atcctecatcee 540
gttgetgget cagattttct ccatggaagg cgagaaaaat gatgcttctce tttgeccatg 600
atagtttctg aggctggaaa gcgtaagggt tcggtgtgtt gggaggageg cagaagagat 660
aaaatggttt ctcgatattt atcccattge tgacatgetg ccataggetc gccaggctga 720
gaggctgage tgagtagtcg gaggcttcce tcttctacte gtctatgact gettggtatt 780
gcaaggatac gtgaatgaca gcagtgggat gagcaatcag ctagcgcagce ctegtttctt 840
cacgcctgag cctgttggee acaacccttg ctactactga caggaccgee gttectgtett 900
cggctgacaa tgaaggtgee cctcttetet catccacgac tgtttgttga tgcaaggata 960
tgttcatgac agcagtgagg tgaaggccac tactgcagec tcgttactcc acgcctgagg 1020
ctgeggetag cactctcgtt aatgectgaca gggelgtege cgagttcacg taggagtatt 1080
anatacgcgt cgtcagetct tgagtcgaca atcctegeta cgtetegttt ttctticcte 1140
gcttaaagee tttetgttece ggtcttgeag cttactcaac tacctttttc atagaaacca 1200
aggaggaaaa ataatgaaag aagagctgca catgtcttct attaatcccc aagaggattc 1260

[0022]
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caggcccaat cctgaccagg agctggtece tatgtctaaa gaaccttcca cgtctactac 1320
cacgagcget aggagtgaag gggcagaage taggatgact gagsaggaga ccalgacggs 1380
aagaaagaga cggagaagag aacggaaagc tcaccggacg tgccaaaaaa ctctgaagat 1440
gaagtgaaag aggaccggag agtaaatctic ggggtaagat actataattt ccagggettt 1500
atgaatcgaa ctgtggggga cgactgggat tatacgattg aagtctgcat cggccggece 1560
aaccttctgg aagagattcg tgaagaactc aggaggagag aagcaatcga gaagaagaca 1620
tattccggeca atcacaggec tctgatggec gaatctccgg aaaaaattgg tgaaaaccge 1680
aagttgcacc gggtgcgeat aagatcgcca acagigetca gtcatctecga acgtctaace 1740
cgcaagctgg gtaacggttc tattttgaat gaggaggaca acttggtgtt tatgtaccce 1800
ttttacatct taggagtcta tcttgacgac atgcgtgaaa tcctagctga catggagaga 1860
ggagtgctegg cgtetggete tatcccccee agegagectg ageccaaagg cctgteteca 1920
tcagtgtege cgtegeecat tgaccagatg aagtgettcg ttcagttcgt ggaaagttcg 1980
atcctaccca tccataccge tctccgacag ctggacgeec aaaccagtag aagattgtet 2040
tatgeggaaa tctcattget getigagecg ggtgagetaa tctacgtege cccctegete 2100
atgacgacga agatgctgga tcgatcagca gtccagactg ttttccgatg tttgacccga 2160
atcccageeg atcatccgat cagcatcgac gacageggct ggetgtcctc cgacatagga 2220
cgtettetgg cggatgtata ctgectggac catgatggtg aagaatacac cgtetigiigg 2280
cgcaaattgg agatggaata tltcgacggg gagaaagaca ttaccgettt geccttctat 2340
cccttgaaat ttcatccaaa ttacgagega ttcctatcaa accgtgetcg gcagggaaca 2400
gcattccgag cgetcgtgga ggacgaaaac ttgecaccact actacgcagg ttggacgetc 2460
attactggtc tctttgaacg gaccgagtca gacggaaagt ccacggagtc caagccggag 2520
gattcagagt atgtcgatag cgaggtcttt ctggacaccc aggaagcacg acgacatatg 2580
gacgactggt cctctcteeg tgagectttc acaacgaagg gaagccttge catcaacgac 2640
ggcgegaagt tctgtctatg gecatatgact gaaaagaaga ctgtggcaga gaagctgaac 2700
aggatactca cgcgegaaga ccttgtctac tggcgageaa gggagegata tctcctegac 2760
aacaaatggg tgatcgacga ccgggtcttt ataaaagagg aatggacgga cgaagatcta 2820
gegetgette ccaaaagagt ctacggatac tcgttacggg acaggaagtt cttgcggctlg 2880
gatgltgaca aattccgacc acacacgctc aagaccaaag ccaatctgga caagatcgag 2940
atcaaagata gccaccgcat gataattaga getgeggteca agtcccattt tgacagagceg 3000
gcacaggtcc tgaaccgaga cgaggccact catgtccecg acatcttcega gggcaaagge 3060
cgeggteteg tcatccttet tcatggegec cccggegtcg gcaagactge cacageggaa 3120
geagtggcge tagaattcga caaaccctta ttccagatta cttgcggega tctgggcacg 3180
gggceegege aggtggaaac gtcactgaag gegattttce getacgegaa catgtggage 3240
tgcatcttge tcctagatga agcagatgtt ttcctgactc agagaaaccg gacagatgta 3300
gagcggaatg cgttggtctc aggtacgtat ccattttgtc aggecagtgct ggtggaccag 3360
ttgtgctgea gatgcagata tgtaaatatg aaggcatcct cacactcaca ccgcaatagt 3420
gtttctcagg gtcctagagt actacagegg ggtcctettc ttgaccacca accgagttigg 3480
cgcactagac gaagccttcc ggtcgegtgt geacctceage ctgttctatc cgcatctgaa 3540
ccgcactgat atggegaaga tcctagagag caacctacag cgactaccgc gggacgacaa 3600
attgagccct ggagccactg caggcccaaa ccatgtcact gtgatggaca gtgagatccg 3660
ggagtttgtc ctgecagcagt tcgacgagca ctataagtig cacgagagag gaccctggaa 3720
tggacggecag atccgcaatg ctgttcatat tgecatgtge ctggecttict ttgagaacgg 3780
caggaagggc cgecagggete cggecattct aaccgeggag cattttcgea aagtccacga 3840
aactattgce gaattcgagg actatttgag agccgectega accgtggatg atgagaccct 3900
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ggctcagatg gaaggattgc gatatgataa agaagggcag gcgtacaaaa ggcaacttgt 3960
cggetetact aaatttcaca gatggtcaga aaatgagcgt caagtgactc atcaacgcca 4020
atccgtccge gagcaaggac agtcatatcg ggaaacgacc tcttatacac cgtctaggceg 4080
ctcattcetg gegtggggata tcgactctcec accagaatcc aggtttagcg gatcggggsc 4140
cgcagegaga ccaaccagcc ageggtaccc gecgegagaa atagacgact cccacctggce 4200
gcacgagaga tataacatgt ctgactctgg ttacggagag acagglctgc gtgggactcce 4260
gaggaactac aatttgtctc cagacagacc acgaactcca aatcgtgact acttggtaga 4320
cggetegect gaatcagttc getcaaggte ttcggtecga gggagagatt gactttacgs 4380
gtaccctaag gggcagtaaa ggatgaagct aggtgttggt accattttgg cagatcaaca 4440
gtagttcgtg gaatcgagag gtagtgectt ttcctggget ggtgetggta ccctaacacg 4500
ggaactggaa ttcctcatta tctgatatat gaaaggggca gtcattcaag agtccatggg 4560
agtccagtta ctcgegtcca gtcectecgaga aaaccattat catggacagt tggcgatata 4620
ccagaccgta tatctgtatg tacattttta tctctecttt tcggtccacc attctgeacce 4680
agccetetet tgtaacageca laggaagtaa tatageccct tgtgttcgca gcacagectta 4740
gagaggtegt aattggtaag ataggttgec agctaaagta aactatataa attatataag 4800
cagttctgee agtttgectaa tacgccaatc tcctataatg cccatgegtt tacactgcaa 4860
tagtggccag ccagtgtett ctatcagttg cccatggttg cacccatage ctgatagtce 4920
catcatcaga tgcagagcca atctgecttac cgtctgaaga gecggtgacta cataagacca 4980
gaaaccgcca gaagacgcta agagggtcca agtcgegate attactcgac caattegttc 5040
acgcggecag atccagecce tggeggteca tcgtgeagge agtgtcaatt atgegtattt 5100
acagaacagc aagagcagaa gctgactttg ggagtgegggg gacagggtat ggttggagta 5160
taatatactc gtggatattg tcaccaagca gacaagttga acaagtitggg atccattata 5220
tcagcatggg cttctttaga tcaacctcaa agtgtttatt tatatcttga agacgagaca 5280
taaagagcgg atagagcaac tgaggaattt tttgatgcca atatctctcc aggatagatc 5340
tgctgtgett caattgtgat gaactgaaga atactgegtg atttatgaaa agaggtttec 5400
acaggacgag ctatttacac acgatagttc ttggtatacg gagatcgggc ttttctaggt 5460
ttcaatttag agcgaaatga gatatcaaca agccagaaga atacaggagc ggctatacgg 5520
caccggcttg ctaaagettt attggaccta aacgagctct taaagtaaca tgattttgge 5580
acagttgaag agatttaaat cgggaaatca acggectgece atctcggetg agccgatcaa 5640
catattctat tcttcatccc actaaaataa ttctacatga agagaatgtc tagatcaact 5700
aactcagatg gggaacgatg geggtcattt getgattcta tcataagget ggcgttgtct 5760
gcgaatcata cactgeccgaa tctgetggge tatacactga cggatggaca geggegagta 5820
cagcctgaac ggcgaacgac caggccttct atgttttece ttccagtatg accatagacce 5880
tccttcagta ctattattcc aacgcattct ctgatttttt gactatcagt ttactgttcg 5940
gggtcectet acgagggatc tgttgagaat aagcacgggt gacggatccc getgatcett 6000
ctgcteecgte cgaatacaat atcacatcga agtaagacac aagcgagttc ccgattgcaa 6060
gtattaacac ccttagataa catcgttcag cctcgtctca agggatataa tcaacactga 6120
gctctatgge ctegetattt gagtcaactc acattgacca acatgtcacc cccacttgac 6180
tctgeecctgg agecactgte cgaatacaag gasacagect ttcccagaac tgaaaaagac 6240
ccgtcgeagt acaaagagca cgaccttgta acgectgaaa aagaaatcca gactgggtac 6300
ttttcgeege gtggaageca cagcagecac ggttctcacg actccagege ctecctecaat 6360
atcagectcg acgacgeecg gatgtcagat gtgaacaatt cgccaaatgt attccatgac 6420
gacccagata cgatcgacga gaagttgtcg atgtactgga aggcggcgaa tgaaacggta 6480
gggeetggtt cactcatcag ccatgagagt tgaccttate tcttttactc cacaggtgat 6540
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tagagagccg tatgactaca tcgctgggat cccaggcaaa gagatccgec gaaagetctt 6600
ggaggcette aaccactggt acaaagttga cgaacagtcg tgccaggcta ttgcaaccac 6660
tgttggtatg gcacacaatg catccctget gtatgttgea tccagtctcet ggetcaateg 6720
cgttttcacg agctaataag cactccacag catcgacgat attcaagaca gttccaagct 6780
ccgaagaggt gttccatgeg cacatgaagt gtttggeatc geccagacca ttaactccge 6840
caactatgtc tactttctgg cgcaaaacca gctgtttaga ctgcggagct ggccccagsge 6900
aatttcggta ttcaacgaag aaatggtcaa tttgcaccgc ggtcaaggeca tggagctatt 6960
ctggegggat aacctgetge ctcecgtccat ggatgactat ctgecagatga tcgctaacaa 7020
gacaggtgga ctgtttcgga tgatagtgeg gctgctccag acaagcagca gacaggtcat 7080
tgacgtcgag cagttggtgg atgttcttgg getttacttt cagatcctcg acgactacaa 7140
gaatatcaga gaagagaagg ttcgtcttcg tcgaaccaga tcgagaacta aagaagactg 7200
actacttcgc actagatgge cgcccagaaa gggttcttcg aagacctgac ggagggcaaa 7260
ttctegttee ccatttgeca tgcaatcgga gaaggggeca agaacagaac tgctctgete 7320
catatgttga ggctcaaaac ggatgacatg aagatcaagc aagaagcagt ctgcatactg 7380
gacaatgctg gcagtttaga ttacacgcga gaggtgettt acgggcetgga caggaaggcet 7440
cgcagtcetge ttcgggagtt caagactccg aaccctttca tggaggetct tttggatgca 7500
atgttgagca gccttcagge atgecattga ggtttatcag actgaatatg acagtcctge 7560
gcatttgatg agataatgac attgtttctt cttgacttta tgtatctcta agggcetgte 7620
ctaaacacta catatcttte cgaccatatc ggatcatgga ctattttcta gatacaagcg 7680
cagtacttat gcctatgttt accggggact tactcgggac acttgatccg gttggagetg 7740
tttctgetge ccaatgetac tgtagaagac tgcattgecac actactacgg cgaaagggcce 7800
cagcacggcg actacgagca tggaaatgtt atggctaata gccactgatt cattcacatt 7860
cctagcttac agccgtataa aatagagata cagcattcgg aacgcatcat tcttcactag 7920
gagtgaattg atagggttga gtaggcgatc ccacggegtg cageggtgee acgttetgee 7980
acgttctact atgegtggat gataggatat cccaattgtc agatttagcc tagaggcgla 8040
atcagctagc taacactacc gtttcggecc tgtctcgaat cctcccctat ggtgecgate 8100
ccaacctgee gaatgtggte ggatccccct gegatcctce gatcccctgg acggatiges 8160
gcggtggatt ttcagtagca taatttccet cagtacatct gactcttagt cagaaatget 8220
aataaataca cgctgtggta tatactgaat gaattcgtgt agcgaaccgg aggctctctc 8280
tcccaaaacg ttcttgttca ggaagacagg acgtcaataa gaaacaccaa cagtcttcce 8340
acggeccgeac caaacccaac gatatggaca ctttcacatc cctgacgeca ccgtggaatg 8400
caggaggggg cttcatgega tcctatttcg acteggegge ctcagcaggg aaggecegeca 8460
gggactttct ccggagecac gaacgttitt cccgageatg cctgtgtata tgcategget 8520
acgctttgtec cgtatggatg ctgcctgtta ggatcccaat cacaatcgag ggcttcacga 8580
cgtegetgac gataccccag acccageget tggatcaagg agacaccatt ctgcaagtge 8640
atgctgaccc aagtgcgaag atccggatcc ataatgatag gtaagttagg cacaacacag 8700
agtcctgecg tgagaccaac tactaacaga catgcagtica tacagagict cctatccagce 8760
atagcgaagc atggctggaa getgttegee aggectgtgg gageageget gaggccgaaa 8820
cgcagatget ggecatgecac cgaggtcttlg cgaagcgaga cattgcaagt gtatcggtat 8880
cgtctgeecga cggtagtgge caagegcaag catatcagea ggtctatcte ttcaagtgtg 8940
gtgatgtege cggggctttt gataagageg atgatgeeeg gttgaaccgt gectitgtac 9000
acaatatcac gatcggcgee tatcttaata gccgggcaac aggagcettta tcgatcageg 9060
cactcgegta ctgggtacce cagctcgtee tggeggeage attggeecetg getgtactceg 9120
ggtcatggaa tcccaagcaa aaggcectcct cgectteegg accagegace agatcagceac 9180
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gttcacgaac
tcggttetgg
agatcatcga
aggaccctct
gcaacatcga
cagtcctegg
ccggteegat
cgetggttge
ctctggtget
aagccggege
cgttcaatge
cggacctcta
ccaaagggsgt
tcgteteget
aggggcgags
cactcaagac
gtgetgttge
tttatcttge
tgatgaaaaa
cccgagecagt
caccgttggg
ccaaggggce
gegctgegcgtsg
gaaaagccac
tatgactata
aatagtgtct
tgcttctaca
atattcaaca
aagctgecgsg
tatagattag
aatcatgtgce
catcagtcac
gegeegecat
cgagagagaa
cgggaaagtt
cgttgtacat
cttcgeaggt
ggtagaaggc
ggtagaaget
ageggecegtt
tgacgcegcetc
ggacgaaggc
gtttggcttg
cctggattge

[0026]

agtagtgact
ccacagcaaa
actgggcacg
tcgggetgte
cttcacaacg
agectgetge
caaaatcaac
gagcacgaat
gggegatgsce
cgcaaaacaa
atccagcecgce
tatccggtte
tgagcaagcsg
gtcggggaac
caagaccgtg
cagtgtcgag
aggggctctg
cactggtcag
gtgagtacac
gtgaatggtg
ggagggacag
gaccccgaac
ctgectggag
ttgacccata
gagtagatga
gggatctagg
atacggttce
atatgcctcce
tatcataggc
aagtgatcat
gagatcacat
gtcgcaaaac
ctctgtcaag
cagctgettc
gacgcagttg
geggceacatce
ctgaaagcac
aaacgagtag
g8agcggecs
gtcgleggece
gtactcgagg
gctaaggacg
cggtaggatc
gtcattcagc

caacccccag
cgtccatetg
ctgggecaga
aaactgcgac
gacggcicceg
gagaacgtga
ggaaagatgg
cgtggetgea
atgacccgag
tggetgggct
ttegetegsge
acggccagca
ctggaggega
ttctgtgegs
accgcegcagg
geectegtgg
ggagggtica
gatcccgeac
tgcetetaaa
atttgcaaat
tcetgggecee
agccaggtag
agctcagtct
atcggaagaa
atcaggagag
actacttttt
ttaggcatct
tttgaacata
ccagggtctt
gtagagttac
ccgactcgea
atctgcacct
acctccaagc
tgcegaaceg
agattcttct
acggcgagat
gcggegttgt
gggcaggags
gtctcgaagt
tgctctatgt
g8CgCgeces
cggctcacgt
ctgtgaccgt
tccggtttgt

tgccaaagge
atgtggagat
tceeecttta
ggcaaatcgt
cgeteecgta
tcgggtatat
tgtttetece
tggegatcaa
cgectategt
ctgatgcagg
ttcaaaacat
CcgggCracece
tgcaaaagca
ataaaaaacc
cgacaatacc
agctcaacgt
acgcccatge
agaatgtgca
gatattctga
ctctgtttte
tcaaaaggca
aaacgcacag
ttgctetget
aggatgatga
ggtctagatt
ttctaagtgt
gcagatgtct
actttggtgc
gattcatcaa
tccattgtge
atatctctaa
tctccagecat
cccgettceat
catctgattt
cgtcgeggte
ggcggcacat
gggacgecetg
tgtggtcgga
cgtcgegegt
gcgacagcag
ccttcacget
cgettgegag
ttgegtetge
ccttgaggtce

62

agtggeagcec
acgcgecatg
cagccttgaa
ctcccagcat
cgaaggatac
gceccatccect
catgtccacg
cgeceggtgga
tcgatttcce
atttctcate
taaggccacg
aatgggcatg
cgggticgag
tgcggetgtyg
tgaacatgeg
ctccaagaac
cgccaatgtt
aagcagcaac
Lagatgttge
atgccttcca
atgctgcaca
gagctggccc
ctgtcagegg
gcatgatgac
atatgaaagc
tgttctatat
ctgagaagct
tcgaggtcte
tgtaaaaggt
aggtaattca
agcgtaaatc
cctcatcttg
gttggaccge
tggeecggee
acgggecaagce
tgcttecagece
ctcgaaccce
cgaggtggaa
ggactccagt
gaagacctga
gggatggtce
ttgtgaccce
gtttcttigga
gcggaagatce

cgacccattg
cctgagagte
cgegegetee
caagccactg
gactacaaag
gtgggegteg
acagagggceg
ggegtgactg
agtctcgaag
attgaggacg
geegttgget
aacatgatct
tctatggatg
aactggattg
gttcgagaaa
ctggtgggea
gtcacggecga
actctgaccg
ggecgectaact
ttgaagtcgg
tgatgggegt
tgetggtgece
gctegttget
tatttcagaa
gtaacatagc
acctggctca
aacaaccatc
gggctgtega
taggacacca
agcataaaac
tgceegtaca
gceetatect
tcaaactcag
tgggecaaact
gatccgtaat
acatacttct
agcaggcact
gacacccage
tgggcegecega
agctcgttet
atgacgtggt
atcttgatgc
ccagactggg
tcgtegatge

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
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aggaccgggt catggatctc tggctgetgt tcagtctgee gactaccget tccataaatt 11880
catcggettg gtagttgagg aacgaaatca ccatcatctc gacaagggtt ttcgtggaga 11940
ggaaggtgtt cctgeggtta ttgcacaggg tccaggtgaa cggaatgtac tcaaaatact 12000
tgtcttettc catgeccgtg cgagagaaga cggecaagacg tcggltegege agetgtggea 12060
ggagcaggta tccttcgacg atggcagcge ggaccttcca gagttccatg ctcgaaaaca 12120
ggggaagcat ggagtggaag cgtgcgaact cgatgacacg cttcttgetg acgatgaaca 12180
gattcgccag acaggctgga taagaacgtt cgaaggacac cttcagcegeg gegaggacat 12240
agctcttact gaggagaatt gagctgtatg tcaccttctc tacccacaga tactcegett 12300
tgtcgeetge getgttttge aggaacttge ggectcgaga cacagecage tgeacattceg 12360
tccacagetg attcaccacg ggcaactgge atgegtgage gatggtcaga atagcatatg 12420
cegtetette gtgggagtge gatccccagg atcegttete gttectgagte tgtagtgtge 12480
gaaccaatgc ctgatacagg cagaccgata ctcgatctct gataaactga ctggaaatcg 12540
acttgagtcc gecatctgac catacctgca gcagcttcce aaacgectca gecatgagea 12600
tggalggata gtacggegag aggttctgag agagtcagcg ctctgetatt tccatttctg 12660
ttgcgaaaag aagtgatacc catttatcce caatctcact gtcggecgtc caccagacat 12720
cacacagaaa ggccgectget ttttcgatct ggggegacac agtggecgea tcgggegtat 12780
tcaacagcge aagcaataca ttgetgtttg cagtgaaget gggatctcte tcgecgtgat 12840
aggtgeggaa gtgecatcggg ccctecgaatg catctattag tccctgggee gagactggtt 12900
tgtccaacaa ggagaccgea ataagcgatt tggecggtate gteggegtet gectggateg 12960
acggagctat acaacagaat ggttagctac gtgagggaga gtgatagagc catgttgtgs 13020
gatcgtacca aatcctacaa tacctcetec tttgaccaac geatcgegaa geatctegee 13080
gaggctgtcg gtgtettcga taccgagatc gectgtagaa tatccattgt ccaagagegt 13140
ggtaagggee tgaagttcag tcagetttga ttctagtcga gecaagetgtc cccttaccca 13200
cgagacctcg aaatactttg aaggatacgc gctcggecatt cctccagtge cccctecgsge 13260
gccattctgt agcaccaacc gcaagtactg ttcgeactecg tcgtcccagg aggaggaaaa 13320
catgagaaag gcggecgtgg acgatggega gaacatgaaa gagecattga ccttctggtg 13380
cgccacttta tcaaagtcga tcatgcccac aaacgectca agegagtgea gegeggtegt 13440
tctggecggag tacaggtact ccggectgaa cttggagage ttgatgegat tcageceggtce 13500
gagctceggeg cgeecgtcaa attcaaactc gtgeccttte tcgegecagga gecgcagaag 13560
cgcgggcaaa atgatttcaa agccaacgtg aacagtgtct tttacactcc acgettgcag 13620
ttgtcgtgag agggeegege gtgeeccgtee gattcgetee ttcatttett ccacgggagg 13680
gtcggtgetg geaatecgge tttctgecatg ggtetcgagg gecagtaagg aggetgegst 13740
gttgaggata ccgtcgacgt cggaggcegta ggtctcccaa ctgecatect ctagetgggt 13800
ccgcaggatg tattcgaage attttggcag gagecattga cgeecttetg gtgtegtett 13860
ctggaccatg gacacccagg ccgtgtcgta gactgcecgeg gacataaage ccagectctce 13920
atcttttgtc cggagetgtt ggaccagetg ggaggcttge gtgcatagat ctgtcacgte 13980
tgegeaagte atggttcgte tgactgcgag gagaagetga gecatgtagac tgaacgatag 14040
agagggagtt ccaggtattit gatgtcagcc agagtcaacc tggacattgt tcaagaggca 14100
ctccagactg actattgcgg tcggtgacgg agtgaacggg cacggaggga tcatctticg 14160
ccceggegga geagtectta aaatageetg ggeactgget tatgtctcta ggagcaatge 14220
ctgcagecte aagattgtgt tcgagtcatg gaagtttgic tatggattag acggactgac 14280
aggcctacca cceggegaac tacatgggeg ctgeatatat getcaatceg geggtaacag 14340
tcaccgagatl aatcaattge ttatggattg tctgcccaag ggaactagag ctctctggag 14400
agcatggaat cgtctacgge aagcaatatc atgagetgta attcattgtc aatccatgtt 14460
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cggatgacct agcttcacca tcttgtctac cttagaccca tcaattgett aaagctttcg 14520
agctagcagt cggaaggeca gatatgggee gecaagatttc cctgggatat tccctgacge 14580
acagagtgcg acacaatgag tcgtaggagce tgatatacac aaaattgatt gcatttctcg 14640
ctaatcagtg ttctagagac cctgaacttc cttagagaaa tgtaccgtcc ctatagggtt 14700
tcgegtataa tcccggeggg tcggeggact gatcctticgg tgtcggaatg atccatcget 14760
ccgatgecatg agttcccaat gaagtacttg aatatttcct tgtcccgtga tatagcatct 14820
gaacatttta attttctagt actctcaatg caccccggaa tcccacgegt cacccagceta 14880
tgaccgegga tacgettgtc gacgcaccgg ctctgeegea tcagaatgge agtacagaag 14940
agaaactgaa ggagcgegga agetttggaa agctctacac gtacaaggtc agcaccgttt 15000
tcatgttatc cctatgagtc ggaaagccca gecatatgglc gcagggctaa ctggcaacag 15060
cggagecece gagecctagg catccaaget gtcgcaaaat ccatcggett ggagetggag 15120
caagtcgagc tgcagccgge caacggegte ccagacttct actggaacct gaacccgelg 15180
ggcaagacce cgacgttigt cggecgecagac ggectggtge tgacggagtg tatggegatt 15240
gccetgeacg gtgegttcee cectegactt acgatgatac gettgetttt gtgectgaata 15300
acactcacaa gagcagtgac caacgaagac tcgacgacca cgctcctggg cagcagceteg 15360
ctcgactteg tccagatcat ccgetggate tcgttcacca acacggatgt cgtcaccecge 15420
atggegteet gggteeggee gttgatcgge tacacgeegt acagcaagga ggaggtgete 15480
aaggcgeage agcagacgac gcaggecatc ggegtcttcg aggacagett gegcgaccge 15540
aagtatctcg tgggegaccg cctgacgetg getgatatca tgtgtgtcag cttggtgteg 15600
tttggettcg cgcagatcll cgataaggag tggagggagg cctttccata cttticggec 15660
tggtacatga tggttatgeca tttacccatc atgaaggcag tggtggagga ggtgeegttt 15720
gtcgaggagg gettgeegaa tgcaccgece acggagecgt tcagggegee ttagaacagt 15780
aatactgcga tctatatatg ggtagaataa ttgtggaaga tctggattaa tcagataggc 15840
ggatctgtic cgcagtatac agtatttagt cgagcaacta cttggtctct gggatgtata 15900
gaagatcagg tcaaatcttc gttgettget ctataaagta ctagtacatt ccacccacce 15960
atacaaagcg acgaaaacaa caattgctta ttattcatcc tatcgatgaa ctgecctggte 16020
cataaggctc tcagtatgat cccaaaccaa ctgaggtatc ttctgetcce gatactgege 16080
cagaatcttg gtgcteggee taacatccce cttccaattc aacaggtagg cgecactece 16140
cggttccceca gtaatgeett tagegacctc gecagectce agcggaacac cctggggceac 16200
aatgccctge tttgetgggt agtgtgecga getcagatgg aaaagatgtc getcgecact 16260
ctcgeegaga tccacggaaa acggettcat gaacggecac acgaggtaat tgtagaaggt 16320
cgaaaccgga gctgggaage tgttggtgta gatgttggtg ccaacgagac ccgggtagac 16380
gtgaatgaaa ctgacggeeg ggtgggtgeg ggegaggtge teccatgeteca gggaggteat 16440
ggtgatggag tgcttgtagg cgttgagcag ggagaagtitg tgettgaggt cgaggtcegge 16500
cgtgtttatg gagtactcga agccgeegece gtagacgeta atcacgegge ttgggceicga 16560
cgectccage agegggagga ggttctgaat aaagegcatc cgggagtagt ageggagagce 16620
gaagaggtag tcgatgectt cgacggtttc tgtatcttit tgttagcgeca aggtactccg 16680
tggacgggtc tccgtetgea taccgtttcg gecccctaga gaaatceege ccggggteat 16740
gaagagaaag ttcagcttct tctgetgetg gagaatctge tggcacgegg cgtccacatt 16800
ccgtacgage gacacatccg cctcgatgaa gtggaagcgg cccttggggt tcaattgetg 16860
cagttccgac aagaacggcce gggtgegage ctcgtigega ccgatgatat aggccgtcgs 16920
gctgteggeg taacgggeca getggegeag ggtgctetgg cegatgecac tggtgeegee 16980
aacaaacaag gecgtaatgt tggggagege ccgaaggeeg gegttagatg cttgeacegt 17040
cttcagagag accattctcg ttctcaatgg aaggaatcaa aaacgaatgg aaggactgceg 17100
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ctggeegtgt tatttacatc gaccactgaa agccacctcg gtgatcccac gecgaaggat 17160
cagccagagt gggeecacge gatccctecc gteccgacgge gecagatcaga tcgtcacaat 17220
ccacattcca cageggecat tcgttcgcat ttatcagatc accatgctgg acaagatggce 17280
tgegaccage agaacagtcg gtacctgtct acactgtctg aaccatggit gatgcaacgt 17340
ctceceeegg cgtcaacgea gtggtgaatt actacgtgee caacagegat gggtcteege 17400
ctgcecaccaa cgacatggcee gtcatgetgg gecaaaagga catgatttcc cacaaaatge 17460
gaatccgega tctgegecct tacaaggagg agtattcget ggatcgcaac ggettccagt 17520
acgcgacgat ccactccacg cttacggatg ccaccgacga gacccagatc aaagaggtct 17580
actaccgaga gattgagaaa ctggtccaag atatgtgegt gtgctcgttc gectecatga 17640
cgcgetagte taatctgcat gaatactgca gecaccgggge caagegggtg cttgecttcee 17700
accatgcagt gcgcacccge accggcaacg agttcggega geagatcaaa gaccgetace 17760
agggcgtega ggggeccgeg tatcgegtac acattgacca gaccccccag ggegegetca 17820
gcatcgtgea gtttatgttt cccgatctcg cggacgatgt ccgecaacgge agtttccagg 17880
tgatcaacgt ttggegeecg ttgacgeggg tgcagegtga ccccectgatg gtggetgatyg 17940
cggcegagat geegecegag gacctgette taatcagecg gaagtattac aacgggetge 18000
attcgtccaa ctilgtcatt aagtatgatg gtcgaatgge ggetggegag ggCccCcgacgs 18060
atgggctgag cggtgatgga aagcataget ggtggtatat cggggaccag gagcccaccg 18120
aagcgitggt tttctectca tctggettce gcaatggaaa ggecgatcatc ggcacggeac 18180
atggtgegtt ctgtttgeet gatcaagatc agtacccage tcgtcagage attgagtgtce 18240
ggtgtgttge tatctattga taaatcatgt ctagaccttt actcggcaga accaatgata 18300
aatgcatatg aacgcaagaa tgctagctca ttatatggecc atgatgagtc ccagatatag 18360
aacttgttca tctattgacg ctctgacgtc aacggagtga cgcaagaggg gacagctcgt 18420
gcatgaccaa tgctagctga tgctctagac gatttgtttc tctattcgga tattgatcta 18480
tgcaatttcc cgttaccatt caccgacgac atcgccggge cgectcgtge geatteegeg 18540
cggagctgeg taagaaaacc gcatcacaga aggaacaccg cagcttcgec gattcccececee 18600
ttcgecteceg ctggtgtege gtcaggttac ttcgattgga aaataatcgg ccattgcaac 18660
aggattccca gcaccggaat gtttcagact tttcggatge tgtttctcga gaggggagac 18720
cattgcectgg ttgttctggt tggtcggtgg gttgggaatt ttggctggaa tggttggaag 18780
agtggaatca gcgecatget aaaagegett gaactgggta tatgggaata ctcacctgge 18840
cgactgtagt tctcgcaatt cttgtcgaag ccgctggage tctaagatga gttetgtttt 18900
cggtatcgtt gtgetcgatg ccgegetetg atcggggetg atcgtetice tcccaaggcece 18960
tgttcctgta gatatactga cggtattctc gtcttggaag agaccccaag cttcgetatg 19020
tactggatta gctcctgagt ctggattcca tcatgatgat cgtaccgata tgtggccatt 19080
gtgeteggetc gtcaatgtaa tctaacagga gaagaataga cgaagggaag aggcggacag 19140
tgtacggtag agaggctgat gtcggegggg ccacctatcc caggegactc CCglggggcy 19200
gtggagttat tactagcgtc gataaggata gagacgaagt cctcgtaatt attggatgge 19260
cgacatggcc gecttggeeg cctatatage ttactaaata ctgactaagc tattcagacc 19320
ccaagggcag gecggtcaaga aagcaatatg cccegectgt cgagtctggt catgtgacta 19380
acattgcaac gaatgactgt attgagagtc ttgatctcct aactacgatc tatataaaca 19440
atatatagct tttcgatagc ttcaaaaaaa atcctcatta tctgtaggta getcagttte 19500
tatggatagec tgtggattgt ctaagcggtg tgatcgtcce tttgcaaaaa aaaacagagt 19560
tatataataa tgggttaata gttacaggac agaaggtcct gcatctttat tggtaagtcg 19620
agegtttgee ggttgacate tegttttctt ttggtctagt cagtgacact actatgaatg 19680
gttactgecet gtggattgag gattatcttg aaggattcaa gggatgatcce cttgecgace 19740
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cgccgacace
gaattcttgt
tcgactaaac
tgcagatatg
atccattgat
gctccaaacc
ctggtatgag
caatgaagga
cttgacagta
tccccaacaa
gcgegeatat
acctgcatac
tcatcgagtce
ggcagagegt
tgttcttggsg
ccgagaacgl
ttgtgggaca
gcalcatcag
atgtaaagcce
agcccgacaa
ccatggeggce
tgcgegagga
acaagatgcg
tctgtaggta
ttcaaccgca
acgcatttca
gaccaattcg
caccagttcg
cceggeeget
tacgaattca
ctgtatccag
gcgtcgatca
ggagtagccce
acgattttac
cggccaaget
gagtaggata
ctttggcact
cccaaagtac
ttcgteteece
tcgttgaacg
acagagctaa
tactcgtctg
ccatgttcag
cttcaacget

[0030]

atccgtcgga
atagggtcgt
tatgtgcatt
gacaactata
cgctegeagce
ctggtcgecat
ccgaaatggt
tacgccaagg
caagaacgcc
gtatgtcgag
caagaatctc
gcgeatgetg
ggagctcecte
caatgtgttc
cgtcececegece
ctttgcgacc
ccteetecece
tcccatggtg
caacgatctc
gctggcegeac
ggcgeactge
gatcaacgac
caagctggac
ctccttgtea
ttgtctegga
gcatgcccte
atgggtteeg
ccatgaccga
tcttegecte
aatacccccg
atccgtegge
cgeccgeaget
aaggtcaatt
tttcetttgt
gecatctetee
gctecgetaag
aaaactagct
caacgccact
ctatcatggc
ggagatatga
gcgtactega
ctcgtaacgc
ccgectaccag
ctttgtactc

gggagtcgta
cgagtitggg
gttgatacag
cctggeactc
tctatctgga
attccaaatc
tggtaggact
tacgcaatgce
atgttcaagg
gaactgcgat
ctgggaaagt
cagaccaagc
ttcgeccatge
cacatcgttc
tgcegeaatg
gtcatgectgt
agctactggg
cgccagcegcece
ctccagtgga
cgccagcetcec
ttctacgatc
gtaattgccc
agctttctta
tatccgataa
agacctgacg
cgecggecatce
atactacaag
caacaacaac
caacgagatc
gggcgegaca
acgtectgctce
tgtctcagec
gcggatatgt
ggtgtctaat
tactagggaa
agcctacttt
taatatagaa
caggaaccat
tccataagag
caggccccaa
gcgtgagata
cgcacgaata
cttagtctgg
agtatcgaca

ggattgatta
catatttagc
ctaaaacaaa
tgggaccctce
gatcctcgge
cttcaaggcc
acgtttctce
taccgttccee
tecgeecgeaa
ccectgectga
actcgaccac
tgacccctaa
accaggagat
ttcgecatcegt
aggaatgget
tgeggegett
caatccacag
gcgcagaaga
tgatggacgg
tcctaagect
tctgeccaaca
aggatggcgsg
aagaaagcca
acaattccgce
ctcteggacg
ctccaggaca
aagcgcctca
ctccattttg
aagatcatca
aggcegegsga
atgagacgac
tagaccggtg
gattcgtgct
caatattaca
tctagaccac
tceetgatee
atccaggagg
gtcgecaggac
tcatcctctg
cgcttgecta
tttgccaagt
cagtcagcac
gcggatgges
caacttgcceg
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caggtaggag
ccagtattcc
cttggagaaa
atccctteeg
gttcttageg
cctttegtegg
cagggegete
ccaggactct
cgactcagac
cgagaagatc
gctgatecte
tcteggetee
cccegegaac
ggcgegeatce
ccagacctct
ccccaagtgg
gaacctgegg
ggccaagcgg
cgcaaacgag
ggcttcecatce
tccegagtac
ctggaaaaag
acgcatcaac
taacgctttc
gcaccctect
acggegtgga
accccgagga
gccacggeaa
tggegeacct
atctgacggce
ggetggtgsc
gagagggatg
caccagataa
catagaatta
tgtaatcacg
gctggteggt
Cagcacgges
gggetctget
gcagtgttac
cgegggeagt
caacacccaa
tatctgcgcea
ctgaacccta
tgtcattcge

tgtatagtag
cgtcaacatg
cgctaagttc
attcaccatc
tggtctacct
gcttcegatt
tggecgeaggt
gtctaatgecg
atcctggtta
agcgeccatcce
ctggagageg
ttcatcgagg
ctagacgact
tccgecacgeg
attcactaca
atgcacccga
accgcgaage
aacccggact
aacgacgggc
cacacaacaa
tttgageegt
accactctca
ccgeccagte
tccagtggca
gcccaaagga
acccggtgece
agccaacaag
gtactcatgt
gttgaccgac
cgatgagaac
tccgecgeag
cctegeetgt
tgegeatgta
agcctaccag
gattccttec
ctgeggesss
ciggCcgECces
ccgtgcagta
atcgtcccecet
gaagtgttta
gacgcgattc
ccttgagaga
ggcacccaat
ttttgacgee

19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
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agagacgacc agcgctagga ttcttgetgg ggetgetcaa ggeegttgat tctegtgage 22440
gcaatgegge gtgectatge tgacgtagec cctecttcag ccagetttet atcgectcte 22500
tctececttet gatccttgac tcctacctga ccaatataca acatgtaccce gtggagttcg 22560
acaggaacgt caccgttttc gcatcccgac aatgaaggeg cggaatcggg ggatatgage 22620
atgggggaag agcagcagca accccaccag aggegecaga aattgtgagt aaaatgtgtce 22680
gcaaccgatg agacccccga cttcgagagg aatgtattta gagatcacca accgacgttt 22740
tcgacctaac agcaacaacc tgcgcgeatg ccagtectge cgegettcga aagtacgatg 22800
cgaccagect aacccgggea tgeectgtet tcggtgecag aaatcaggea agecgtgegt 22860
ggatgcegee agtcaaccgg ggaagegaca gegecaacct atcaacagta tcctggagat 22920
ggagtcgega atcgaaacga tattgtcgtc cgcagaattg caggacagcg ctggggacgs 22980
ggagactgcc cattccaccg cactcegtte gectteccag ttgtcgeacce acatccaacc 23040
gtttcagecac ctccccatgg gattcgegat accgttcaat ggtgagtctg cgtagatcca 23100
gtctggaatc gtggegagtt actttcatcg ctaacatgge caccttecgt ctgectagga 23160
ggaaattccg ggacggaaga tctgaactcg agcatccgat catggctgaa tgacaacatc 23220
accgacctgg atgetcgtac cacagagaca atcttcagtc attatttgac caacatggtg 23280
cccaccttte cggtegtegl ctttgegaca ggcaccacgg cggecgacgt ccgacggaac 23340
aaccctattc tttttctage tattctcgac gtggecctegt cgggattctg tgegettgag 23400
acgcagcgga aactgcgaaa gctgattgtt caagecgtacg tgcattgecat getgegaacc 23460
gaacagtata ctctcggatt gctccaggec ctgattgtat ccgccacatg gtatcgcacg 23520
attgagcctg lcgagccggg ggageagatg gatatctacc agatcagceca cacageagcec 23580
aatatggcct tgatcatgag gctaggggag agtttgaatg ccaaatcttg ggggggtece 23640
atgtttcclc ggcgggagat gaaaaagggt cctggaagecg cctttcagge ggactcgetg 23700
gaagctcgge gegtgtgget tgggtgteat tatatttget cgaagtgaga aagacatacce 23760
caagagcgeg geagegttaa cctagtctat gecagtaccte catgtcectc cgegecccaa 23820
acatcatgag atggacccgt ctgatggacg aatgtctgga ggtattggaa aattccccgg 23880
cggeeettet atcggacagg cttctgtgtc agcatatceg getgcageat atcactgaag 23940
aattcgcgat geatttgtcc gcagaagagg cttcagetcc cgecgaaatcc cgagegatte 24000
agatccaggt aacccatcgt gctttcaaac gacagctcag cgaatggcgt aggactgttg 24060
gtgatggttg geatggtaac tcctccctge ttgtcecttga tegectgeec agecactgat 24120
gcggattgtc tagagtccct cgagttttcg tattatttet catgectgta cataaacgaa 24180
gtagcccact gecacagegac gagtgatgat gttcccgaag ataacgecca gegettgacg 24240
ccaccaccac cgattgtgge aatcgagccg catgegatta ccgagtttat ggatacgata 24300
gataatattt ttcgggtgtt cacctcactg gatatgtcga ccattcgagc cctacccgeg 24360
atgtacctga ttcggataat ctacacattc atcatcctgg tcaaactata ctttgeggea 24420
gecaaactac cagegeagga cgeegtgttg caagtcgacg gactgecaggt ctctaggege 24480
ttcaatcgeg tgatccagat gaccgcagga tggggccegt tgtggcctge tacgaaacta 24540
accaccgtgt tcaccaagat gcggtcgtgg tttgaaageg gaggggataa caattgccag 24600
aggctgeage aggecgegee gtggetcacg ggatgggage ttaagececc gtcccaggge 24660
cgagacgctc acgccatgaa catggecgaa gttgtectegg atgatggatc aattgteget 24720
tccagetcac gaggtcegge atcctgggtt ccgtcgetgg cgtccacgga cgtggatact 24780
cttgecttet cgeacgaacc ccccctegge actgagtittt cgatageccc tccaccttte 24840
cggtcaatgt cttgtgctac aaaatcatgt tctcctcagg cgggagectge tgagtttatg 24900
cacgacgagg aggttccget tgaaggccaa cgtctggegg acctcccgaa tatagaccag 24960
atggacgacg tgggcatgga ttggagccag tataccaaca tgggetttga cttgtacaat 25020
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ctagacgcge catttttgee aaaccctcet tctggetttg atccagacge agcaatgaag 25080
gataattgcg cagatagaaa cacatgatca tcccttggga ggttttctgg tttgcaacta 25140
gcgttetgag ctttgtgtgt ctttgattag atcgageagt tcatggatat tattcacaca 25200
tgggegagte atatatggece geatccatge atcttcaatc aatgatcaac cgctgaagat 25260
tactgtccta tgectctagte tctatcctga accatcttga gaaatatctt catgttttea 25320
ctttctagat gctettecaa getctectag gaagtttgtg gegetcatac tgetgetttic 25380
catcgcegtt cgtggagtta getggtgact gggaattttc agtagtcggt ataagtcgga 25440
ggagtcccaa tcgttcagge cgtggggagt tttgegattg gttticgata ttccatccta 25500
tattagaagc tgtgcagagt cgtataacct atatccatat atatatcttg ggecctatagg 25560
atttccataa tgtagctagg tatagaaaca ccattgttac tagaagtcag aggggacctc 25620
tgttgecattt cctccacgat tctgatggaa aagatccaac aagettgttg atagaacaat 25680
tattttcceg tttcccatct tgagtttita acagcatcaa attttagett tcacaccact 25740
ttttgcattt aagaacatct ccagccaagt taagatcaga gcaaaataga ggatgctagg 25800
ccacttgcaa ccaagatttt tcaacagact acgaaaagaa ggcctttact gatggcctac 25860
cggcegetga gecacactaca tgagcagaat tccaactgge gatggcagaa geatctgact 25920
aggcagaaat tagctcggtt aaagaggtgc cgatgcttag agcgagagca agtgtatatg 25980
gcagtgetee tttecatetg geattacgac gttgactcga gtggtttget ctetegtete 26040
aaaggtgetg atcclaattg cagctgacac cttcgacatt gcaagataat acatctcata 26100
ctatgtgcat ttcggctaag gecgtttcat gtagagccat gtatgggatg catcaacaac 26160
cgaggactgt gaaagaggca acgtatggga ctacggacag gtattctaag acagggagga 26220
tttttgecag tagtctgaac ggacagttge accgggactg ggatcggtgt tctaaacagt 26280
geettacltt cgttgetgegg agagatgeca tataacgect ctctegtcec cataccaatt 26340
acgtgtcagt gcteettgte ctagtacaga aacagtctca aaataaacag atttggctag 26400
tgcatattat atacattgcc ccccgcaatt acgcaaagtg aagagttttg gcaaactcct 26460
cgatggtaat aaggcgtcct gtgacctget ggatcgacca ctcaaccacc ttttctgttt 26520
ccacaccata gtacccatag tcctgaataa acagaaacat attcacaatg ctgtccgcac 26580
catcaggagg acagaaggat cggaacttgg actccggecat caccacatac ttaactgtcc 26640
tgccagacac cttgetgaga atctgcegeca cctctacaag cgaatgaatg caagacgagg 26700
ccccaageac cttaccgteg tacttctctg gectgetcgag aatggecacca acaaa 26755
<212> 27 : DNA
211> K . 26755

Fry|4 %R @ Seq_43

Ak 3%
gl
213> AR WEME
<400> HIFFFHIAT -
VINRTVGDDWD YTIEVCIGRP NLLEEIREEL RRREAIEKKT YSGNHRPLMA ESPEKIGENR 60
KLHRVRIRSP TVLSHLERLT RKLGNGSILN EEDNLVFMYP FYILGVYLDD MREILADMER 120
GVLASGSIPP SEPEPKGLSP SVSPSPIDQM KCFVQFVESS ILPIHTALRQ LDAQTSRRLS 180
YAEISLLLEP GELIYVAPSL MTTKMLDRSA VQTVFRCLTR IPADHPISID DSGWLSSDIG 240
RLLADVYCLD HDGEEYTVCW RKLEMEYFDG EKDITALPFY PLKFHPNYER FLSNRARQGT 300
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AFRALVEDEN LHHYYAGWTL ITGLFERTES DGKSTESKPE DSEYVDSEVF LDTQEARRHM 360
DDWSSLREPF TTKGSLAIND GAKFCLWHMT EKKTVAEKLN RILTREDLVY WRARERYLLD 420
NKWVIDDRVF IKEEWTDEDL ALLPKRVYGY SLRDRKFLRL DVDKFRPHTL KTKANLDKIE 480
TKDSHRMIIR AAVKSHFDRA AQVLNRDEAT HVPDIFEGKG RGLVILLHGA PGVGKTATAE 540
AVALEFDKPL FQITCGDLGT GPAEVETSLK AIFRYANMWS CILLLDEADV FLTQRNRTDV 600
ERNALVSVFL RVLEYYSGVL FLTTNRVGAL DEAFRSRVHL SLFYPHLNRT DMAKILESNL 660
QRLPRDDKLS PGATAGPNHV TVMDSEIREF VLQQFDEHYK LHERGPWNGR QIRNAVHIAM 720
CLAFFENGRK GRRAPAILTA EHFRKVHETI AEFEDYLRAA RTVDDETLAQ MEGLRYDKEG 780
QAYKRQLVGS TKFHRWSENE RQVTHQRQSV REQGQSYRET TSYTPSRRSF LGGDIDSPPE 840
SRFSGSGAAA RPTSQRYPPR EIDDSHLAHE RYNMSDSGYG ETGLRGTPRN YNLSPDRPRT 900
PNRDYLVDGS PESVRSRSSV RGRD 924
<212> K% : PRT
211> KBF ¢ 924

A2 Seq_44

PHH#R
5]l
Q213> YA - MEME
<400> ATFFHIAT -
MSPPLDSALE PLSEYKETAF PRTEKDPSQY KEHDLVTPEK EIQTGYFSPR GSHSSHGSHD 60
SSASSNISLD DARMSDVNNS PNVFHDDPDT IDEKLSMYWK AANETVIREP YDYIAGIPGK 120
EIRRKLLEAF NHWYKVDEQS CQAIATTVGM AHNASLLIDD IQDSSKLRRG VPCAHEVFGI 180
AQTINSANYV YFLAQNQLFR LRSWPQAISV FNEEMVNLHR GQGMELFWRD NLLPPSMDDY 240
LOMIANKTGG LFRMIVRLLQ TSSRQVIDVE QLVDVLGLYF QILDDYKNIR EEKMAAQKGF 300
FEDLTEGKFS FPICHAIGEG AKNRTALLHM LRLKTDDMKI KQEAVCILDN AGSLDYTREV 360
LYGLDRKARS LLREFKTPNP FMEALLDAML SSLQACH 397
<212> KA . PRT
QI KE @ 397

JF5) 4% : Seq_45

FFHIH#R
a2l
213> AR - HEME
<400> RIFEHAT -
MPESQIIELG TLGQIPLYSL ERALQDPLRA VKLRRQIVSQ HQATGNIDFT TDGSALPYEG 60
YDYKAVLGAC CENVIGYMPI PVGVAGPIKI NGKMVFLPMS TTEGALVAST NRGCMAINAG 120
GGVTALVLGD GMTRAPIVRF PSLEEAGAAK QWLGSDAGFL IIEDAFNASS RFARLQNIKA 180
TAVGSDLYIR FTASTGDAMG MNMISKGVEQ ALEAMQKHGF ESMDVVSLSG NFCADKKPAA 240
VNWIEGRGKT VTAQATIPEH AVRETLKTSV EALVELNVSK NLVGSAVAGA LGGFNAHAAN 300
VVTAIYLATG QDPAQNVQSS NTLTVMKNVN GDLQISVEMP SIEVGTVGGG TVLGPQKAML 360
HMMGVQGADP EQPGRNAQEL ALLVAAGVLA GELSLCSALS AGSLVKSHLT HNRKKG 416
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<212> A : PRT
Q21> KJE : 416

5% : Seq_46

AL P
Fr4|
213> AWAFR « MEHE
<400> RIFAAT
MTCADVTDLC TQASQLVQQL RTKDGELGFM SAAVYDTAWY SMVQKTTPEG RQWLLPKCFE 60
YILRTQLEDG SWETYASDVD GILNTAASLL ALETHAESRI ASTDPPVEEM KERIGRARAA 120
LSRQLQAWSYV KDTVHVGFEI ILPALLRLLR EKGHEFEFDG RAELDRLNRI KLSKFRPEYL 180
YSARTTALHS LEAFVGMIDF DKVAHQKVNG SFMFSPSSTA AFLMFSSSWD DECEQYLRLV 240
LONGAGGGTG GMPSAYPSKY FEVSWVRGQL ARLESKLTEL QALTTLLDNG YSTGDLGIED 300
TDSLGEMLRD ALVKGGGIVG FAPSIQADAD DTAKSLIAVS LLDKPVSAQG LIDAFEGPMH 360
FRTYHGERDP SFTANSNVLL ALLNTPDAAT VSPQIEKAAA FLCDVWWTAD SEIGDKWNLS 420
PYYPSMLMAE AFGKLLQVWS DGGLKSTSSQ FIRDRVSVCL YQALVRTLQT QNENGSWGSH 480
SHEETAYAIL TTAHACQLPV VNQLWTNVQL AVSRGRKFLQ NSAGDKAEYL WVEKVTYSSI 540
LLSKSYVLAA LKVSFERSYP ACLANLFIVS KKRVIEFARF HSMLPLFSSM ELWKVRAAIV 600
EGYLLLPQLR DRRLAVFSRT GMEEDKYFEY IPFTWTLCNN RRNTFLSTKT LVEMMVISFL 660
NYQADEFMEA VVGRLNSSQR SMTRSCIDEI FRDLKDKPEL NDAIQAQSGP RNADANGHRI 720
LPQAKRIKMG SQLPSDVSRV LSAFVHHVMD HPSVKAAAPL EYERVKNELQ VFLLSHIEQA 780
DDNGRFAAQL ESTRDDFETA RSSFYRWYSS TSSDHTSCPY SFAFYQCLLG FEQASHNAAC 840
FQTCEEKYVA EAMCRHLAVM CRMYNDYGSL ARDRDEKNLN CVNFPEFAQA GPKSDAVRQK 900
QLFSLAEFER SNMKRGLEVL TEMAAQDRAK MRMLEKVQMF CDVTDVYGQI YALEILRVGC 960
DLAHDCFMLE LPAQWSNST 979
<212> K7AY . PRT
Q1> KE 979

FH4ZFR : Seq_47

Y HER
741
Q213> HEMRFR - MEHE
<400> RIFFIAT
MNTLNAPRNP TRHPAMTADT LVDAPALPHQ NGSTEEKLKE RGSFGKLYTY KRSPRALGIQ 60
AVAKSIGLEL EQVELQPANG VPDFYWNLNP LGKTPTFVGA DGLVLTECMA TALHVTNEDS 120
TTTLLGSSSL DFVQIIRWIS FTNTDVVTRM ASWVRPLIGY TPYSKEEVLK AQQQTTQAIG 180
VFEDSLRDRK YLVGDRLTLA DIMCVSLVSF GFAQIFDKEW REAFPYFSGW YMMVMHLPIM 240
KAVVEEVPFV EEGLPNAPPT EPFRAP 266

[0034]

212> 5%y . PRT

Q211> KE . 266
JP5BHR : Seq_48
21k
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[0035]

213> EMAFE - WEWE
<400> RIFAIAT -
MVSLKTVQAS NAGLRALPNI TALFVGGTSG IGQSTLRQLA
FLSELQQLNP KGRFHFIEAD VSLVRNVDAA CQQILQQQKK
EGIDYLFALR YYSRMRFIQN LLPLLEASSP SRVISVYGGG
AYKHSITMTS LSMEHLARTH PAVSFIHVYP GLVGTNIYTN
FSVDLGESGE RHLFHLSSAH YPAKQGIVPQ GVPLEAGEVA
RPSTKILAQY REQKIPQLVW DHTESLMDQA VHR
<212> A . PRT
Q211> KFE : 333

oI %5 : Seq_49

FF3HE

751

213> EMEFR - HWEIE

<400> HIFHIT -

MVDATSPPGV NAVVNYYVPN SDGSPPATND MAVMLGQKDM
RNGFQYATTH STLTDATDET QIKEVYYREI EKLVQDITGA
QIKDRYQGVE GPAYRVHIDQ TPQGALSIVQ FMFPDLADDV
PLMVADAAEM PPEDLLLISR KYYNGLHSSN FVIKYDGRMA
GDQEPTEALV FSSSGFRNGK AIIGTAHDLY SAEPMINAYE

<212> K1Y : PRT

211> KJFE : 295
A4 %K : Seq 50
FyHR

213> EMaFr - MRME

<400> HTFFHIAT -

MDNYTWHSGT LIPSDSPSSI DRSQLYLEIL GVLSVVYLLQ
EPKWLVGLRF SQGALAQVNE GYAKYKNAMF KVARNDSDIL
TRAHTKNLLG KYSTTLILLE SDLHTRMLQT KLTPNLGSFI
DWQSVNVFHI VLRIVARISA RVFLGVPACR NEEWLQTSIH
PIVGHLLPSY WATHRNLRTA KRIISPMVRQ RRAEEAKRNP
GQPDKLAHRQ LLLSLASTHT TTMAAAHCFY DLCQHPEYFE
LNKMRKLDSF LKESQRINPP SLLAFNRIVS EDLTLSDGTL
EPGADQFDGF RYYKKRLNPE EANKHQFAMT DNNNLHFGHG
LLTDYEFKYP RGATRPRNLT ADENLYPDPS ARLLMRRRVV

71

RYADSPTAYI IGRNEARTRP
LNFLFMTPGG ISLGGRNETV
FEYSINTADL DLKHNFSLLN
SFPAPVSTFY NYLVWPFMKP
KGITGEPGSG AYLLNWKGDV

ISHKMRIRDL RPYKEEYSLD
KRVLAFHHAV RTRTGNEFGE
RNGSFQVINV WRPLTRVQRD
AGEGPTDGLS GDGKHSWWYI
RKNASSLYGH DESQI

TLVAYSKSFK APFVGFRFWY
VIPNKYVEEL RSLPDEKISA
EVIESELLFA MDQEIPANLD
YTENVFATVM LLRRFPKWMH
DYVKPNDLLQ WMMDGANEND
PLREEINDVI AQDGGWKKTT
LPKGTHFSMP SAATILQDNGV
KYSCPGRFFA SNEIKIIMAH
APPQASITPQ LVSA

60
120
180
240
300
333

60
120
180
240
295

60
120
180
240
300
360
420
480
534



F 5 ®

7 . PRT
211> KJF @ 546

72
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<212> A : PRT
Q211> KF @ 534

5 %FR @ Seq 51

Ry
]l
213> AR - HEIME
<400> HIFPHAT -
MYPWSSTGTS PFSHPDNEGA ESGDMSMGEE QQQPHQRRQK FNNLRACQSC RASKVRCDQP 60
NPGMPCLRCQ KSGKPCVDAA SQPGKRQRQP INSILEMESR IETILSSAEL QDSAGDGETA 120
HSTALRSPSQ LSHHIQPFQH LPMGFAIPFN GGNSGTEDLN SSIRSWLNDN ITDLDARTTE 180
TIFSHYLTNM VPTFPVVVFA TGTTAADVRR NNPILFLAIL DVASSGFCAL ETQRKLRKLI 240
VQAYVHCMLR TEQYTLGLLQ ALIVSATWYR TIEPVEPGEQ MDIYQISHTA ANMALIMRLG 300
ESLNAKSWGG PMFPRREMKK GPGSAFQADS LEARRVWLGC HYICSNTSMS LRAPNIMRWT 360
RLMDECLEVL ENSPAALLSD RLLCQHIRLQ HITEEFAMHL SAEEASAPAK SRAIQIQVTH 420
RAFKRQLSEW RRTVGDGWDA HCTATSDDVP EDNAQRLTPP PPIVAIEPHA ITEFMDTIDN 480
TFRVFTSLDM STIRALPAMY LIRIIYTFII LVKLYFAAAK LPAQDAVLQV DGLQVSRRFN 540
RVIQMTAGWG PLWPATKLTT VFTKMRSWFE SGGDNNCQRL QQAAAWLTGY ELKPPSQGRD 600
AHAMNMAEVV SDDGSIVASS SRGPASWVPS LASTDVDTLA FSHEPPLGTE FSIAPPPFRS 660
MSCATKSCSP QAGAAEFMHD EEVPLEGQRL GDLPNIDQMD DVGMDWSQYT NMGFDLYNLD 720
APFLPNPPSG FDPDAAMKDN CADRNT 746
<212> 2KH) @ PRT
Q211> K - 746

P54 %% : Seq_52

Fry R
a2l
Q13> EMAFR « RINERM
<400> HIFFHUAT -
MRRSADYGPT IWSFDYIQSL DSKYKGESYA RQLEKLKEQV SAMLQQDNKV VDLDPLHQLE 60
LIDNLHRLGV SYHFEDEIKR TLDRIHNKNT NENLYATALK FRILRQYGYN TPVKETFSHF 120
MDEKGSFKSS SHSDDCKGML ALYEAAYLLV EEESSIFRDA IRFTTAYLKE WVVKHDIDKN 180
DDEYLCTLVK HALELPLHWR MRRLEARWFI DVYESGPDMN PILLELAKLD YNIVQATHQE 240
DLKYVSRWWM KTGLGEKLNF ARDRVVENFF WTVGDIFEPQ FGYCRRMSAM VNCLLTSIDD 300
VYDVYGTLDE LELFTDAVER WDATATEQLP YYMKLCFHAL YNSVNEMGFI ALRDQEVGMI 360
TPYLKKAWAD QCKSYLVEAK WYNSGYIPTL QEYMENAWIS VTAPVMLLHA YAFTANPITK 420
FALEFLQDSP DITRISSMIV RLEDDLGTSS DELKRGDVPK SIQCYMHETG VSEDEAREHI 480
RDLIAETWMK MNSARFGNPP YLPDVFIGIA MNLVRMSQCM YLYGDGHGVQ ENTKDRVLSL 540
FIDPIP 546
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P4 R« Seq_53

PR
5]l
213> AYAFR - R EM
<400> FTFPFUAT
atgagaagaa gtgctgacta tggtcctact atatggtctt tcgattacat ccaaagttta 60
gactctaagt acaagggtga aagttacgcc agacaattgg aaaaattgaa ggaacaagtt 120
tctgetatgt tgcaacaaga taataaggtt gttgatttgg acccattgca tcaattggaa 180
ttgatcgata acttacatag attgggtgtc tcataccact tcgaagatga aattaagaga 240
acattggaca gaatacacaa taagaacaca aacgaaaact tatacgcaac cgccttgaag 300
tttagaattt taagacaata cggttacaac actccagtta aggaaacatt ttctcatttc 360
atggatgaaa aaggttcatt caagtcttca tcccactccg atgactgtaa gggeatgttg 420
gctttatatg aagccgetta cttgttggtt gaagaagaaa gtictatctt tagagatget 480
atcagattca ccactgcata tttgaaagaa tgggtagtta agcatgatat agacaagaac 540
gatgacgaat acttatgcac tttggtcaaa catgctttgg aattaccatt gcactggaga 600
atgagaagat tggaagcaag atggtttatc gatgtatatg aatctggtcc agacatgaac 660
cctatcttgt tggaattgge taagttggat tataacatcg tacaagcaat tcaccaagaa 720
gatttgaaat acgtttctag atggtggatg aagaccggtt taggtgaaaa attgaatttc 780
gccagagata gagtcgtaga aaactttttc tggacagtag gtgacatctt tgaacctcaa 840
ttcggttatt gtagaagaat gtcagctatg gttaattgct tgttaacatc catagatgac 900
gtttatgatg tctacggtac tttggacgaa ttggaattgt ttacagatgc agttgaaaga 960
tgggacgcta cagcaaccga acaattgcca tactacatga aattgtgttt ccatgcatta 1020
tacaattctg tcaacgaaat gggtttcatt gccttgagag atcaagaagt tggtatgatc 1080
ataccttatt tgaaaaaggc ttgggctgat caatgcaaga gttacttggt tgaagctaaa 1140
tggtacaact ctggttacat cccaacattg caagaataca tggaaaacgc ctggatctct 1200
gtaaccgctc cagttatgtt gttacatgca tacgccttta ccgcaaaccc tataactaag 1260
gaagccttag aattcttgeca agattcacca gacataatca gaatatcatc catgatcgtt 1320
agattagaag atgacttggg tactagttct gatgaattga agagaggtga cgttcctaag 1380
tcaatccaat gttacatgca tgaaactggt gtctccgaag atgaagccag agaacacatt 1440
agagacttaa tcgctgaaac atggatgaag atgaactcag caagatttgg taacccacct 1500
tacttgccag atgttttcat tggtatcgeca atgaattigg tcagaatgtc ccaatgtatg 1560
tatttgtacg gtgacggtca tggtgttcaa gaaaatacca aagacagagt tttatcattg 1620
ttcatcgacc ctatccctta a 1641
<212> 287 : DNA
211> KA @ 1641

75285 @ Seq_ b4

FFHI#R
g7l
213> HEYZFR - WME

[0037]

<400> HIFFHIAT -

73
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atgcgeeggt cggetgacta cggaccaaca atctggtcat tcgattatat tcaaagtctce 60
gactccaagt acaaggggga gagttatgcg cgccagetcg aaaagtigaa ggagcaagtc 120
tccgecatge tgecagcaaga taacaaggtc gtggatcttg acccectgea ccagetggag 180
ctcatcgaca atctccaccg gttgggegtg agectaccatt tcgaagatga gatcaagegt 240
accctcgacc gaattcataa caagaatacg aacgagaatc tctatgccac agctttgaag 300
ttcegeatce tteggecagta cggttataac acgectgtta aggaaacatt ctctcacttt 360
atggatgaga agggcagcett taagtccage tctcattctg atgactgcaa gggecatgttg 420
geectttacg aggecagegta tctgetcglg gaggaagagt cgtcaatctt ccgcegacgee 480
attcggttta cgacagctta cctcaaggaa tgggttgtca agcacgatat cgacaagaat 540
gatgacgaat atctttgtac cctggtgaag cacgcgetgg agectccectt gecattggesge 600
atgcgtcgac tggaagecccg gtggttcate gatgtttacg agtccggace cgacatgaac 660
cctattttge ttgagctcge aaagttggat tacaatatcg ttcaggcgat tcatcaagaa 720
gacctgaagt atgtctcccg ctggtggatg aagaccggee tcggtgaaaa gttgaactte 780
gctegtgate gagtggttga gaatttcttt tggactgttg gegacatctt cgaacctcaa 840
tttggttact gecegtegeat gagtgcaatg gtcaactgte tgetcactte cattgatgac 900
gtctacgalg tgtatggaac cctcgacgaa cttgagetgt tcactgatge tgtcgaacgt 960
tgggacgcaa ccgegactga geagetgecg tactatatga agetgtgett ccacgetcte 1020
tacaacagcg tgaatgaaat gggctttatc gecactgegag atcaggaagt cggtatgatce 1080
attccatacc tcaagaagge ctgggetgac cagtgtaaga gectatttggt ggaggeccaag 1140
tggtacaact ctgggtatat ccccaccctc caggaataca tggagaatge atggatttcg 1200
gttactgecge ccgtcatgtt gettcatgea tatgegtteca ccgecaacce tatcactaag 1260
gaagctcttg agtttctgeca agattcaccg gacatcattc gtatcagttc catgattgte 1320
cgacttgaag atgacctggg aaccagctct gatgagectga agcgegggga cgtccctaag 1380
tcgatccagt gctacatgca cgagacgggt gtgtcagaag atgaggeccg tgaacatatc 1440
cgagacctta ttgctgagac atggatgaag atgaacagcg cacgcttcgg aaatccgeca 1500
tatttgecegg atgtctttat cgggattgec atgaacttgg tgcggatgtc tcagtgtatg 1560
tacctttatg gagacgggeca cggagttcag gaaaacacca aggaccgagt tctgtegete 1620
tttattgacc ccatcccata g 1641
<212> KA - DNA
211> KA : 1641

FrH)4 %R @ Seq_55
TR
-5
213> AR - 51D
<400> HIFFHIAT -
catgctggat ccaaaatgag aagaagtgct gactatggtc 40

[0038]

<212> 2K

: DNA

Q11> KE ¢ 40
P34 %% : Seq 56
FhHER -

G2l

74
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[0039]

Q213> MBI . 51
<400> HIFFHUAT -
cgetittggat ccttaaggga tagggtcgat gaac
<212> 2% : DNA
Q1> KA 34
4 4% Seq_57
Sk 5%

213> HMEFR -

<400> HITHAT -

catgctggat ccaaaatgcg ccggtcgget gactacgs

<212> 287 . DNA '

211> KJF : 38
Y| ZFE

5149

Seq_58

Ik

213> YA
<400> HIJFHIAT -

ALY

cgetttggat ccctatggga tggggtcaat aa

<212> 2K# .

211> K

51475

DNA
: 32

R AIE: P

213> KA

<400> HIFFHAT -

atggaccaat
gcttetacac
tcatctgege
gatattgaaa
agtggaaata
ttacctttgt
aggaaggctc
aaaaattatg
cetttgeeeg
atggcaacta
gctggeggtg

tggtgaaaac
cagttttaac
aatcgagctc
gcttggataa
caaaacaatt
acgctttgga
tttcaattitt
actacgaccg
ttggtgttat
cagagggttg
gtgcaacaac

. Seq_5H9

. ERVERERE

tgaagtcacc
caataaaaca
atcaggacct
gaaaatacgt
gaagaacaaa
gaaaaaatta
ggcagaagct
cgtatttggc
aggccccttg
tttggtaget
tgttttaact

aagaagtctt
gtcatttctg
tcatcatcta
cctttagaag
gaggtcgetg
ggtgatacta
cctgtattag
gettgtigtg
gttatcgatg
tctgecatge
aaggatggta

75

ttactgctce
gatcgaaagt
gtgaggaaga
aattagaagc
ccttggttat
cgagagcggt
catctgatcg
aaaatgttat
gtacatctta
gtggctgtaa
tgacaagagsg

tgtacaaaag
caaaagttta
tgattccege
attattaagt
tcacggtaag
tgeggtacgt
tttaccatat
aggttacatg
tcatatacca
ggcaatcaat
cccagtagtce

34

38

32

60
120
180
240
300
360
420
480
540
600
660
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cgtttecccaa ctttgaaaag atciggigee tgtaagatat ggttagactic agaagaggga 720
caaaacgcaa ttaaaaaagc ttttaactct acatcaagat ttgcacgtct gcaacatatt 780
caaacttgtc tagcaggaga tttactcttc atgagattta gaacaactac tggtgacgca 840
atgggtatga atatgatttc taaaggtgtc gaatactcat taaagcaaal ggtagaagag 900
tatggctgge aagatatgga ggttgtctece gtttetggta actactigtac cgacaaaaaa 960
ccagctgeca tcaactggat cgaaggtcgt ggtaagagtg tcgtcgcaga agctactatt 1020
cctggtgatg ttgtcagaaa agtgttaaaa agtgatgttt ccgcattggt tgagttgaac 1080
attgctaaga atttggttgg atctgcaatg gctgggtectg ttggtggatt taacgcacat 1140
gcagetaatt iagtgacagc tgttttcttg gecattaggac aagatcctge acaaaatgtt 1200
gaaagttcca actgtataac attgatgaaa gaagtggacg gtgatttgag aatttccgta 1260
tccatgeccat ccatcgaagt aggtaccatc ggtggtggta ctgttctaga accacaaggt 1320
gccatgttge acttattagg tgtaagaggc ccgecatgeta ccgetectgg taccaacgea 1380
cgtcaattag caagaatagt tgcctgtgee gtettggeag gtgaattate cttatgtget 1440
gccctageag ccggecattt ggttcaaagt catatgacce acaacaggaa acctgctgaa 1500
ccaacaaaac ctaacaattt ggacgccact gatataaatc gtttgaaaga tgggtccgte 1560
acctgcatta aatcctaa 1578
<212> ZE%4 : DNA
211> KE : 1578

FEW4ZFR . Seq_60
Ik P i
741
Q213> EHRIR - 5|
400> RIFHAT -
agcgecggatc catggaccaa ttggtgaaaa ctgaag 36
<212> 287y : DNA
211> KEE @ 36
FFHILFR : Seq 61
Ik 5%
T4
213> EMEFR - 519
<400> HIFFFIAT
agcgeggate ccacatggtg ctgttgtget te 32

[0040]

<212> R
211> KJF

FRoBFR

: DNA
. 32

FrH| R

Q213> YLK -

514

Seq_62

76
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<400> AIFHIAT -
gcggeecgece ttgtatcte 19
<212> K7 . DNA
211> K& . 19
YT @ Seq_63
Fryliid

Q213> YR - 5P
<400> HIFFAUAT -
gecggeecgetg atgtctgetc aagcggs 27
<212> %Y . DNA
211> K : 27
5| %FE © Seq_64
FryftEk

213> YA : 5P
<400> HIFPHIAT -
tacgactcac tatagggcga attgggtacc gggeccccee acgtggatga tggacggese 60
aaac 64
<212> K% . DNA
QI KE @ 64

%4 : Seq_65

FRyiiA

213> MBI 51
<400> HIFFHIAT -
attgatttga gectgtgtgt agagatacaa gggceggccge gttgtatatt ggtcaggtag 60
gagtcaa 67
<212> K%Y : DNA
QI KE 67

Fr5|%%% : Seq_66

FoIHRE -

Q13> HYERR 5l
<400> HIFFHIAT -
gactaacagc taccccgett gagcagacat cagcggecge atgtacccgt ggagttcgac 60

[0041]

77
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<212> Z8#! . DNA
Q211> KE : 60

FHZ4FR : Seq_67

Py
]l
213> HEMZK . 51
<400> HIJPHAT -
gccaagegeg caattaacce tcactaaagg gaacaaaagc tgcacgtgge tgggcagscg 60
atcaag 66
<212> 257 : DNA
211> KJFE - 66

5| %FR : Seq_68

FFE#R
52l
213> HEPaFr o HHE
<400> FIFHAT -
gatttcagta acgttaagtg gatcaaagac atgatctctt actgagagtt attctgtgtc 60
tgacgaaata tgttgtgtat atatatatat gtacgttaaa agttccgtgeg agttaccagt 120
gattgaccaa tgttttatct tctacagttc tgcctgtcta ccccattcta getgtacctg 180
actacagaat agtttaattg tggttgaccc cacagtcgga ggcggagegaa tacagcaccg 240
atgtggectg tctccatcca gattggecacg caatttttac acgecggaaaa gatcgagata 300
gagtacgact ttaaatttag tccccggcgg cttctatttt agaatatttg agatttgatt 360
ctcaagcaat tgatttggtt gggtcaccct caattggata atatacctca ttgctegget 420
acttcaactc atcaatcacc gtcatacccc gcatataacc ctccattccc acgatgtegt 480
ccaagtcgeca attgacttac ggtgctcgag ccagcaagca ccccaatcct ctggcaaaga 540
gactttttga gattgccgaa gcaaagaaga caaacgttac cgtctctget gatgtgacga 600
caacccgaga actcctggac ctcgetgacc gtacggaage tgttggatcc aatacatatg 660
ccgtctagea atggactaat caacttttga tgatacaggt ctcggtccct acatcgeegt 720

[0042]

78
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catcaagaca cacatcgaca tcctcaccga tttcagegtc gacactatca atggcectgaa 780
tgtgetgget caaaagcaca actttttgat cttcgaggac cgcaaattca tcgacatcgg 840
caataccgtc cagaagcaat accacggegg tgctctgagg atctccgaat gggcccacat 900
tatcaactgce agegttctec ctggegaggg catcgtcgag getetggeee agaccgeatce 960
tgcgecaagac ttcccctatg gtcctgagag aggactgttg gtecctggcag agatgaccte 1020
caaaggatcg ctggectacgg gegagtatac caaggcatcg gttgactacg ctcgcaaata 1080
caagaacttc gttatgggtt tcgtgtcgac gecgggecetg acggaagtge agtcggatgt 1140
gtcttcagee tcggaggatg aagatttcgt ggtcttcacg acgggtgtga acctctette 1200
caaaggagat aagcttggac agcaatacca gactcctgca tcggctattg gacgcggtge 1260
cgactttatc atcgeccggtc gaggcatcta cgctgetecc gacccggtitg aagcigcaca 1320
gcggtaccag aaagaaggct gggaagctta tatggccaga gtatgeggca agtcatgatt 1380
tcctettgga gcaaaagtgt agtgccagta cgagtgttgt ggaggaaggce tgcatacatt 1440
gtgcetgtca ttaaacgatg agctcgtccg tattggecee tgtaatgeca tgttttcege 1500
ccccaatcgt caaggttttc cctttgttag attcctacca gtcatctage aagtgaggta 1560
agctttgeca gaaacgecaa ggetttatct atgtagtcga taagcaaagt ggactgatag 1620
cttaatatgg aaggtccctc aggacaagtc gacctgtgca gaagagataa cagcttggca 1680
tcacgcatca gtgectecte tcagacagge tccttcaata tcatcttetg te 1732
<212> KA @ DNA
211> KL @ 1732

[0043]

5% Seq_69
YRR

213> Rk - 5|

79
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<400> RWIFPUAT -
gatttcagta acgttaagtg gatcaaag
<212> 2K#! : DNA
211> K @ 28
FRHU 2R : Seq 70
FrEsE

213> WL -

519

<400> HIFFHIAT -
gacagaagat gatattgaag gagc

<212> A .

211> K

FPANZFR

DNA
;24

FrofEd -

Seq_71

Q213> AR - WEME
<400> BIFFAT -

acgtggatga
cagctcectcee
tacgatctct
attgcccagg
tttcttaaag
ccgataaaca
cctgacgetce
ggcecatecte
ctacaagaag
caacaacctc
cgagatcaag
cgcgacaagg
tctgetcatg
ctcagcctag
gatatgtgat
gtctaatcaa
tagggaatct
ctacttttec
tatagaaatc
gaaccatgtc
ataagagtca
gcecccaacge
tgagatattt

[0044]

tggacggcec
taagcctgge
gccaacatcc
atggeggctg
aaagccaacg
attccgctaa
tcggacggca
caggacaacg
cgectcaace
cattttggece
atcatcatgg
ccgeggaate
agacgacggsg
accggtggag
tcgtgetcac
tattacacat
agaccactgt
ctgatceget
caggaggcag
gcaggacges
tcctetggea
ttgcctacge
gccaagtcaa

aaacgagaac
ttccatccac
cgagtacttt
gaaaaagacc
catcaacccg
cgctttetee
ccecteectgece
gcgtggaacc
ccgaggaage
acggcaagia
cgcacctgtt
tgacggcecga
tggtggetcce
agggatgect
cagataatgc
agaattaagc
aatcacggat
ggteggtelg
cacggggetg
ctctgecteeg
gtgttacatc
gggcagtgaa
cacccaagac

gacgggcagc
acaacaacca
gageegttge
actctcaaca
cccagtctet
agtggcatte
caaaggaacg
cggtgeegac
caacaagcac
ctcatgtccece
gaccgactac
tgagaacctg
gcegeaggeg
cgectgtgga
gcatgtaacg
ctaccagcgg
tccttcegag
gggggsgeett
gecggeggecee
tgcagtattc
gtcecetteg
gtgtttaaca
gcgattctac

80

ccgacaagct
18gCEECREC
gcgaggagat
agatgcgcaa
gtaggtactc
aaccgcattg
catttcagca
caattcgatg
cagttcgcceca
ggcegettct
gaattcaaat
tatccagatc
tcgatcacge
gtagcccaag
attttacttt
ccaagctgca
taggatagct
tggcactaaa
aaagtaccaa
gtctcececta
ttgaacggga
gagctaagcg
tegtetgete

ggcgeaccge
gecactgette
caacgacgta
gctggacagce
cttgtcatat
tctcggaaga
tgeecteege
ggttccgata
tgaccgacaa
tcgectecaa
acccecgggs
cgtcggeacg
cgcagettgt
gtcaattgeg
cctttgtggt
tctctectac
cgctaagagce
actagcttaa
cgccacteag
tcatggctcc
gatatgacag
tactcgageg
gtaacgccge

28

24

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
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acgaatacag tcagcactat ctgcgcacct tgagagacca tgttcagccg ctaccagett 1440
agtctgggeg gatggggetg aaccctagge acccaatctt caacgetctt tgtactcagt 1500
atcgacacaa cttgcegtgt cattcgettt tgacgccaga gacgaccage getaggatte 1560
ttgctggege tgetcaagge cgttgattct cgtgagegea atgeggggtg cctatgetga 1620
cgtagececet cettcageca getttetate gectetetet cecttetgat cettgactece 1680
tacctgacca atatacaacg cggecgecct tgtatctcta cacacaggect caaatcaata 1740
agaagaacgg ttcgtctttt tcgtttatat cttgecatcgt cccaaageta ttggegggat 1800
attctgtttg cagttggetg acttgaagta atctctgcag atctttcgac actgaaatac 1860
gtcgageetg ctecgettgg aageggegag gagectegte ctgtcacaac taccaacatg 1920
gagtacgata agggccagtt ccgccagetc attaagagcc agttcatggg cgttggeatg 1980
atggccgtca tgcatctgta cttcaagtac accaacgctc ttctgatcca gtegatcate 2040
cgctgaagge getttecgaat ctggttaaga tccacgtctt cgggaageca gegactggtg 2100
acctccageg tccctttaag gctgecaaca getttetcag ccagggecag cccaagacceg 2160
acaaggcctc cctccagaac gccgagaaga acgeggecge gatttcagta acgttaagtg 2220
gatcaaagac atgatctctt actgagagtt attctgtgtc tgacgaaata tgttgtgtat 2280
atatatatat gtacgttaaa agttccgtgg agttaccagt gattgaccaa tgtittatct 2340
tctacagttc tgectgtcta ccccattceta getgtacctg actacagaat agtttaattg 2400
tggttgaccc cacagtcgga ggcggaggaa tacagcaccg atgtggectg tctccatcca 2460
gattggcacg caatttttac acgcggaaaa gatcgagata gagtacgact ttaaatttag 2520
tcceceggegg cttctatttt agaatatttg agatttgatt ctcaagcaat tgatttggtt 2580
gggtcaccct caattggata atatacctca ttgetcggct acttcaactc atcaatcace 2640
gtcatacccc gcatataacc ctccattcce acgatgtegt ccaagtcgeca attgacttac 2700
ggtgetegag ccagcaagea ccccaatcct ctggeaaaga gactttttga gattgecgaa 2760
gcaaagaaga caaacgttac cgtctctget gatgtgacga caacccgaga actcctggac 2820
ctcgetgace gtacggaage tgttggatcc aatacatatg ccgtctagca atggactaat 2880
caacttttga tgatacaggt ctcggtccet acatcgeegt catcaagaca cacatcgaca 2940
tcectcaccga tttcagegtc gacactatca atggectgaa tgtgetgget caaaagcaca 3000
actttttgat cttcgaggac cgcaaattca tcgacatcgg caataccgtc cagaagcaat 3060
accacggegg tgetctgagg atctccgaat gggeccacat tatcaactge agegttctee 3120
ctggcgaggg catcgtcgag getctggece agaccgeatc tgegcaagac ttcccctatg 3180
gtcctgagag aggactgttg gtcctggeag agatgacctc caaaggatcg ctggetacgg 3240
gcgagtatac caaggcatcg gttgactacg ctcgcaaata caagaacttc gttatgggtt 3300
tcgtgtcgac gegggccctg acggaagtge agtcggatgt gtcttcagee tcggaggatg 3360
aagatttcgt ggtcttcacg acgggtgtga acctctcttc caaaggagat aagcttggac 3420
agcaatacca gactcctgea tcggetattig gacgeggtge cgactttiatc atcgeceggte 3480
gaggcatcta cgectgetece gacceggttig aagctgceaca geggtaccag aaagaagget 3540
gggaagctta tatggccaga gtatgeggea agtcatgatt tcctcttgga gcaaaagtgt 3600
agtgccagta cgagtgttgt ggaggaagge tgcatacatt gtgectgtca ttaaacgatg 3660
agctcgteeg tattggeeee tgtaatgeca tgttttcege ceccaatcgt caaggtttte 3720
cctttgttag attcctacca gtcatctage aagtgaggta agctttgeca gaaacgecaa 3780
ggetttatect atgtagtcga taagcaaagt ggactgatag cttaatatgg aaggtcccte 3840
aggacaagtc gacctgtgca gaagagataa cagcttggca tcacgcatca gtgectecte 3900
tcagacagge tccttcaata tcatcttctg tcgeggeege cettgtatct ctacacacag 3960
gctcaaatca ataagaagaa cggttcgtct ttttcgttta tatcttgecat cgtcccaaag 4020
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ctattggcgg
gacactgaaa
aactaccaac
gggegtigece
ccagtcgate
ccagcgactg
cagcccaaga
aaggaggagt
cgactctgta
tgctttecag
caagtatctc
atgaacatga
aaggcttggg
ctctgcaaag
tatgatgagc
aagtcagacg
cggaagacgg
atcgagacct
gtggactcaa
aataagatag
gtgeetggat
ccagagggtc
cgaactcgtg
gacgcagaga
tgcaglggat
gtgtgececet
tcaccggcag
catgccatta
atagtacctt
catccggeat
accggaaags
gacccatccg
tgeceegtet
atttgttgee
cccatcttea
ttgctacate
tttcecactt
catgtacccg
ggaatcgees
attgtgagta
agatcaccaa
gcgettegaa
aatcaggcaa
tcaacagtat

gatattctgt
tacgtcgagc
atggagtacg
atgatggceceg
atccgctgaa
gtgacctcca
ccgacaagsce
aagctcctta
ttatagataa
gctgagacte
gagtttgaac
atctgaggac
gcacctgegt
ggegtigeac
attgtattaa
gcgtaaccaa
agaagccacc
aatacagccce
atcgacttca
gtggagagct
cttectatag
atgacttgag
agctctgtac
gaagggctlga
gattattaat
cgttgaccaa
taagcgaagg
acctaggtac
ctccgaagta
ctglagggcg
ccgetecagga
gtgctctgea
gtcegeecgg
atattttcct
gtatattcat
catactccat
catcgcagct
tggagttcga
gatatgagca
aaatgtgtceg
ccgacgtttt
agtacgatgc
gcegtgegts
cctggagatg

ttgcagttigg
ctgcteeget
ataagggcca
tcatgcatct
ggegettteg
gcgteccttt
ctcectccag
ttgaagtcgsg
gatgatgagg
tagcttggag
ttattcecctg
tgcaatcgce
tggttgaatt
aatgcaagtc
atcaggagat
aagtcacaca
ttcagtggac
ctacaacgac
gcaacatcte
tataccgagc
aatcatcctt
cctaaaatce
agtgaccggt
gtaataagcc
ccgggaccgg
gaatctattg
agaatgtgaa
agaagtccaa
ggtagagcga
tccaaatatc
gctggecage
ctcgacctge
tgtgtcggeg
getetcecca
cttecccatec
cctteccate
tgactaacag
caggaacgtc
tgggggaaga
caaccgatga
cgacctaaca
gaccagccta
gatgccgeca
gagtcgcgaa

ctgacttgaa
tggaagecgge
gttccgecag
gtacttcaag
aatctggtta
aaggctgecea
aacgccgaga
aggacggage
aattggaggt
catagagggt
tgaacctttt
atgaggtttt
tagaacgtgg
aaacgttget
atagcatgat
acacaagctg
tcgagtacca
catcaaagtc
ctggataaac
tcccaaatct
attcgttgac
geegecteca
gactctttct
actggccaga
ccgeeeetee
catcatcgga
gccaggests
ttgetteega
gtacccggeg
gtgectetee
ggcgeagace
tgaggtcect
gggttgacaa
ccagctgete
aagaaccttt
ccttattect
ctaccceget
accgttittcg
gcagcagcaa
gaccccecgac
gcaacaacct
acccgggcat
gtcaaccggsg
tcgaaacgat

82

gtaatctctg
gaggagcctce
ctcattaaga
tacaccaacg
agatccacgt
acagctttct
agaactggag
ggtgtcaaga
agcatagctt
cetttggett
attcaccaat
cgaaatacat
cactattgat
agcagttcca
ctctagttag
taaggatttc
tttaattcta
gtatagctac
tttaagccta
gtccagatca
ctagctgatt
ccatttgtag
ggcatgcgga
cagctctgge
gceccgaagt
gaatatggag
tatagcegte
tctggtaaaa
cgtaagetce
tgetttgeece
gggaacacaa
cagtceectgg
ggtecgtigeg
ttttetttte
atttccccta
ttgaaccttt
tgagcagaca
catcccgaca
ccccaccaga
ttcgagagga
gcgegeatge
gccetgtett
gaagcgacag
attgtegtce

cagatctttc
gtcectgtcac
gccagttcat
ctcttctgat
cttcgggaag
cagccagggce
gegstegtgtc
ggatattctt
catttggatt
tcaatattct
gagcattgga
ccggatgtceg
catccgatag
ggtggaatgt
ctcaccacaa
ggcacggcta
tttgtgtttg
cagtgaggaa
aactatacag
tggttgaccg
ctggagtgac
aaaaatgtga
gagacggacg
ggctectgagg
ggaaaggctg
cttcatcgaa
ggcgaaatag
gattcacgag
ctaattggcec
ggtgtatgaa
gctggcagte
taggcagctt
tcagtccaac
tctttetttt
agtaagtact
cagttcgagc
tcagcggecg
atgaaggegce
ggcgecagaa
atgtatttag
cagtcctgece
cggtgccaga
cgccaaccta
gcagaattge

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
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aggacagcgc tggggacggg gagactgecc attccaccge actcegtteg cctteccagt 6720
tgtcgecacca catccaaccg tttcagecacc tccccatggg attcgegata ccgticaatg 6780
gtgagtctge gtagatccag tctggaatcg tggegagtta ctttcatcge taacatggece 6840
accttccgtc tgcctaggag gaaattccgg gacggaagat ctgaactcga gcatccgatce 6900
atggctgaat gacaacatca ccgacctgga tgctcgtacc acagagacaa tcttcagtca 6960
ttatttgacc aacatggtgc ccacctttcc ggtcgtegtc tttgcgacag gcaccacggc 7020
ggecegacgte cgacggaaca accctattct ttttctaget attctcgacg tggectegte 7080
gggattctgl gegettgaga cgcageggaa actigcegaaag ctgattgtic aagegtacgt 7140
gcattgecatg ctgegaaccg aacagtatac tctcggattg ctccaggece tgattgtate 7200
cgeccacatgg tatcgcacga tlgagcctgt cgagccgggg gagcagatgg atatctacca 7260
gatcagccac acagcagcca atatggectt gatcatgagg ctaggggaga gtttgaatge 7320
caaatcttgg gggggteececa tgttteccteg gegggagatg aaaaagggtc ctggaagcgce 7380
ctttcaggeg gactcgetgg aagctcggeg cgtgtggett gggtgteatt atatttgete 7440
gaagtgagaa agacataccc aagagcgcgg cagcgttaac ctagtctatg cagtacctcce 7500
atgtcectece gegecccaaa catcatgaga tggaccegte tgatggacga atgtctggag 7560
gtattggaaa attccccgge ggeccttcta tcggacagge ttctgtgtca geatatceegg 7620
ctgcagcata tcactgaaga attcgcgatg catttgtcecg cagaagagge ttcagetcce 7680
gcgaaatccce gagegattca gatccaggta acccatcgtg ctttcaaacg acagctcage 7740
gaatggcgta ggactgttgg tgatggttgg gatggtaact cetccetget tgtecttgat 7800
cgeetgeeca gecacgtgea gettttgtte cectttagtga gggttaattg cgegettgsge 7860
gtaatcatgg tcatagctgt ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa 7920
cataggagcc ggaagcataa agtgtaaagc ctggggtgec taatgagtga ggtaactcac 7980
attaattgeg ttgecgetcac tgeccgettt ccagtcggga aacctgtegt gecagetgea 8040
ttaatgaatc ggccaacgeg cggggagage cggttigegt attgggeget cttecgettce 8100
ctcgetcact gactcgetge geteggtegt tcggetgegg cgageggtat cagetcacte 8160
aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc 8220
aaaaggccag caaaaggeca ggaaccgtaa aaaggccgeg ttgetggegt ttticcatag 8280
gctcegeeece cctgacgage atcacaaaaa tcgacgctca agtcagaggt ggcgaaacce 8340
gacaggacta taaagatacc aggcgtttcc ccctggaage tccctegtge getectectgt 8400
tccgaccctg ccgettaccg gatacctgtce cgectttete ccttecgggaa gegtggeget 8460
ttctcatage tcacgetgta ggtatctcag ttcggtgtag gtcgtteget ccaagetggg 8520
ctgtgtgeac gaaccccccg ttcagecega ccgetgegee ttatceggta actategtet 8580
tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat 8640
tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtgge ctaactacgg 8700
ctacactaga aggacagtat ttggtatcig cgctctgetg aagccagtta ccttcggaaa 8760
aagagttggt agctcttgat ccggcaaaca aaccaccget ggtageggtg gttttttigt 8820
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc 8880
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 8940
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 9000
aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat 9060
ctcagcgatc tgtctatttc gttcatccat agtigectga ctcecccgticg tgtagataac 9120
tacgatacgg gagggcttac catctggcce cagtgetgea atgataccge gagacccacg 9180
ctcaccggct ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag 9240
tggtecctgea actttatceg cctccatcca gtctattaat tgttgecgegg aagetagagt 9300
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aagtagttcg ccagttaata gtttgegcaa cgttgttgee attgctacag geatcgtggt 9360
gtcacgeteg tegtttggta tggcttcatt cagectccggt tcccaacgat caaggcgasgt 9420
tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc tteggtecte cgategttgt 9480
cagaagtaag ttggccgcag tgttatcact catggttatg gcagcactge ataattctct 9540
tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt 9600
ctgagaatag tgtatgcggce gaccgagttg ctcttgeccg gegtcaatac gggataatac 9660
cgcgecacat agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa 9720
actctcaagg atcttaccge tgttgagatc cagttcgatg taacccactc gtgcacccaa 9780
ctgatcttca gecatctttta ctttcaccag cgtttctggeg tgagcaaaaa caggaaggca 9840
aaatgccgea aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct 9900
ttttcaatat tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga 9960
atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc 10020
tgaacgaagc atctgtgett cattttgtag aacaaaaatg caacgegaga gegetaattt 10080
ttcaaacaaa gaatctgage tgcattttta cagaacagaa atgcaacgcg aaagcgctat 10140
tttaccaacg aagaatctgt gcttcatttt tgtaaaacaa aaatgcaacg cgagagcgcet 10200
aatttttcaa acaaagaatc tgagctgcat ttttacagaa cagaaatgca acgcgagagc 10260
gctattttac caacaaagaa tctatacttc ttttttgttc tacaaaaatg catcccgaga 10320
gegetatttt tctaacaaag catcttagat tacttttttt ctccttigtg cgectctataa 10380
tgcagtctet tgataacttt ttgcactgta ggtccgttaa ggttagaaga aggetacttt 10440
ggtgtctatt ttctcttcca taaaaaaagc ctgactccac ttcccgegtt tactgattac 10500
tagcgaaget gegggtgeat tttttcaaga taaaggecatc cccgattata ttctataccg 10560
atgtggattg cgcatacttt gtgaacagaa agtgatagcg ttgatgattc ttcattggtce 10620
agaaaattat gaacggtttc ttctattttg tctctatata ctacgtatag gaaatgttta 10680
cattttcgta ttgttttcga ttcactctat gaatagttct tactacaatt tttttgtcta 10740
aagagtaata ctagagataa acataaaaaa tgtagaggtc gagtttagat gcaagttcaa 10800
ggagcgaaag gtggatgggt aggttatata gggatatage acagagatat atagcaaaga 10860
gatacttttg agcaatgttt gtggaagcgg tattcgcaat attttagtag ctcgttacag 10920
tccggtgegt ttttggtttt ttgaaagtge gtcttcagag cgettttggt tttcaaaage 10980
gctcetgaagt tectatactt tctagagaat aggaacttcg gaataggaac ttcaaagcgt 11040
ttccgaaaac gagcgcttcc gaaaatgcaa cgcgagctge gcacatacag ctcactgtte 11100
acgtcgecacc tatatctgeg tgttgectgt atatatatat acatgagaag aacggcatag 11160
tgcgtgttta tgcttaaatg cgtacttata tgecgtctatt tatgtaggat gaaaggtagt 11220
ctagtaccte ctgtgatatt atcccattcc atgecggggta tcgtatgett ccttcageac 11280
taccctttag ctgttctata tgetgecact cctcaattgg attagtctca tccttcaatg 11340
ctatcatttc ctttgatatt ggatcatact aagaaaccat tattatcatg acattaacct 11400
ataaaaatag gcgtatcacg aggccctttc gtctcgegeg tttecggtgat gacggtgaaa 11460
acctctgaca catgcagectc ccggagacgg tcacagettg tctgtaageg gatgeccggsga 11520
gcagacaage ccgtcaggge gegtcagegg gtgttggegeg gtgtegggge tggettaact 11580
atgcggecatc agagcagatt gtactgagag tgcaccatac cacagcttit caattcaatt 11640
catcattttt tttttattct tttttttgat ttcggtttct ttgaaatttt tttgattcgg 11700
taatctccga acagaaggaa gaacgaagga aggagcacag acttagattg gtatatatac 11760
gcatatgtag tgttgaagaa acatgaaatt gcccagtatt cttaacccaa ctgcacagaa 11820
caaaaacctg caggaaacga agataaatca tgtcgaaagc tacatataag gaacgtgctg 11880
ctactcatce tagtcctgtt getgeccaage tatttaatat catgcacgaa aagcaaacaa 11940
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acttgtgtge ttcattggat gttcgtacca ccaaggaatt actggagtta gttgaagcat 12000
taggtcccaa aatttgttta ctaaaaacac atgtggatat cttgactgat ttttccatgg 12060
agggcacagt taagccgcta aaggcattat ccgecaagta caatttttta ctcttcgaag 12120
acagaaaatt tgctgacatt ggtaatacag tcaaattgca gtactctgeg ggtgtataca 12180
gaatagcaga atgggcagac attacgaatg cacacggtgt ggtgggecca ggtattgtta 12240
gcggtttgaa geaggeggea gaagaagtaa caaaggaacc tagaggectt ttgatgttag 12300
cagaattgtc atgcaagggc tccctatcta ctggagaata tactaagggt actgttgaca 12360
ttgcgaagag cgacaaagat tttgttatcg gctttattge tcaaagagac atgggtggaa 12420
gagatgaagg ttacgattgg ttgattatga cacccggtgt gggtttagat gacaagggag 12480
acgcattggeg tcaacagtat agaaccgtgg atgatgtggt ctctacagga tctgacatta 12540
ttattgttge aagaggacta tttgcaaagg gaagggatge taaggtagag ggtgaacgtt 12600
acagaaaagc aggctgggaa gcatatttga gaagatgcgg ccagcaaaac taaaaaactg 12660
tattataagt aaatgcatgt atactaaact cacaaattag agcttcaatt taattatatc 12720
agttattacc ctatgcggtg tgaaataccg cacagatgcg taaggagaaa ataccgcatc 12780
aggaaattgt aaacgttaat attttgttaa aattcgecgtt aaatttttgt taaatcagct 12840
cattttttaa ccaataggcc gaaatcggca aaatccctta taaatcaaaa gaatagaccg 12900
agatagggtt gagtgttgtt ccagtttgga acaagagticc actattaaag aacgtggact 12960
ccaacgtcaa agggcgaaaa accgtctatc agggcgatgg cccactacgt gaaccatcac 13020
cctaatcaag ttttttgege tcgaggtgee gtaaagecact aaatcggaac cctaaaggga 13080
gcceceegatt tagagcttga cggggaaage cggcgaacgt ggcgagaaag gaagggaaga 13140
aagcgaaagg agegeggeget agggegetgg caagtgtage ggtcacgetg cgegtaacca 13200
ccacacccge cgegcttaat gegecgetac agggegegte gegecatteg ccattcagge 13260
tgcgecaactg ttgggaaggg cgatcggtge gggectette getattacge cagetggega 13320
aagggggatg tgctgcaagg cgattaagtt gggtaacgec agggttttce cagtcacgac 13380
gttgtaaaac gacggccagt gagegegegt aatacgactc actataggge gaattgggta 13440
ccgggeceece ¢C 13452
<212> 287 : DNA
211> KA : 13452

A& 75 Seq 72
AR
gl
213> EMER - 5P
<400> RTFHAT -
atgatggacg gcgcaaac 18
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: DNA
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<400> RIFFAT -

gciggecagsg
212> KH
211> KJF

79\ 2R

cgatcaag
: DNA
. 18

FRHHER

213> EM4arR -

400> BIFFHIAT

glgtagccga
aacgagatcc
gtcgagtctt
atcgtaagtce
aggccegtcetg
tctgggacge
gcgacagctt
tatgctggge
gagctttcca
cagagceeggt
gggtgcattg
atattcaagt
ggatcagtcc
ctaaggaagt
tatcagctcc
cttgeggeee
ctaaggtaga
ctcatgatat
gcagacaatc
tgcagcccecee
acttccatga
gtgcccagge
tcactcegte
actctggcetg
ttctectege
aacaatctgg
tgcgegecag
ggtcgtggat
cgtgagctac
tacgaacgag
taacacgcct
cagctctcat
cgtggaggaa

[0050]

tcaacggceeg
agcggatgat
cgttggtcac
gaggggegegaa
cgccgacaaa
cgttggcegg
ggatgcctag
tttcegacte
aagcttcege
gcgtegacaa
agagtactag
acttcattgg
ccegaccege
tcagggtcte
tacgactcat
atatctggcc
caagatggtg
tgettgeegt
cataagcaat
atgtagttcg
ctcgaacaca
tattttaagg
accgaccgca
acatcaaata
agtcagacga
tcattcgatt
ctcgaaaagt
cttgaccccc
catttcgaag
aatctctatg
gttaaggaaa
tctgatgact
gagtcgtcaa

. Seq_74

R EA

gacccaggac
ctggacgaag
tgctettgtg
cgecaccgtge
cgteggsgtc
ctgcageteg
ggctegggss
atagggataa
gctcctteag
gegtateege
aaaattaaaa
gaactcatgc
cgggattata
tagaacactg
tgtgtcgeac
ttccgactge
aagctaggtc
agacgattcc
tgattatcte
ccgggtggta
atcttgaggc
actgctcece
atagtcagtc
cctggaactc
accgcggeeg
atattcaaag
tgaaggagca
tgcaccagct
atgagatcaa
ccacagcttt
cattctctca
gcaagggcat
tctteecgega

gccatgeges
tcgagcgage
agtgttattc
agggcaatcg
ttgcccageg
acttgctcca
ctccgetgtt
catgaaaacg
tttetettet
ggtcatagct
tgttcagatg
atcggagcga
cgcgaaacce
attagcgaga
tctgtgegte
tagctcgaaa
atccgaacat
atgctctcca
ggtgactgtt
ggeetgtecag
tgcaggecatt
cggggcgaaa
tggagtgect
cctctetate
caaaatgcge
tctcgactcce
agtctccgee
ggagctcatce
gcgtacccte
gaagttccge
ctttatggat
gttggecectt
cgeeattegg
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tgacgacatc
tgctgeccag
agcacaaaag
ccatacactc
ggttcaggtt
gctccaagec
gccagttage
gtgctgaccet
gtactgccat
geggtgacgceg
ctatatcacg
tggatcattc
tatagggacsg
aatgcaatca
agggaatatc
gctttaagcea
ggattgacaa
gagagctcta
accgccggat
tccgtctaat
gctcctagag
gatgatccct
cttgaacaat
gttcagtcta
cggtegeetg
aagtacaagg
atgctgcage
gacaatctcc
gaccgaattc
atccttegge
gagaagggca
tacgaggcag
tttacgacag

cgtgttgetg
gagcgtggtce
caagcgtatce
cgtcagcacce
ccagtagaag
gatggatttt
cctgegacca
tgtacgtgta
tctgatgegg
tgggaticeg
ggacaaggaa
cgacaccgaa
gtacatttct
attttgtgta
ccagggaaat
attgatgggt
tgaattacag
gttccecttgg
tgagcatata
ccatagacaa
acataagcca
ccgtgececegt
gtccaggttg
catgctcagc
actacggacc
gggagagtta
aagataacaa
accggttggs
ataacaagaa
agtacggtta
gctttaagte
cgtatctget
cttacctcaa

18

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
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ggaatggett gtcaagcacg atatcgacaa gaatgatgac gaatatcttt gtaccctggt 2040
gaagcacgcg ctggagctcc ccttgecattg gegeatgegt cgactggaag ceccggtggtt 2100
catcgatgtt tacgagtccg gacccgacat gaaccctatt ttgettgage tcgcaaagtt 2160
ggattacaat atcgttcagg cgattcatca agaagacctg aagtatgtct cccgeiggte 2220
gatgaagacc ggcctcggtg aaaagttgaa cttegetegt gatcgagtgg ttgagaattt 2280
cttttggact gttggegaca tcttcgaacc tcaatttggt tactgecgtc gecatgagtgce 2340
aatggtcaac tgtctgctca cttccattga tgacgtctac gatgtgtatg gaaccctcga 2400
cgaacttgag ctgttcactg atgctgtcga acgttgggac gcaaccgcga ctgagcaget 2460
gccgtactat atgaagetgt gcttccacge tctctacaac agegtgaatg aaatgggett 2520
tatcgecactg cgagatcagg aagtcggtat gatcattcca tacctcaaga aggcctgggc 2580
tgaccagtgt aagagctatt tggtggaggce caagtggtac aactctgggt atatccccac 2640
cctccaggaa tacatggaga atgcatggat ttcggttact gecgcccgtca tgttgettca 2700
tgcatatgeg ttcaccgeca accctatcac taaggaaget cttgagtttc tgcaagattc 2760
accggacatc attcgtatca gttccatgat tgtccgactt gaagatgacc tgggaaccag 2820
ctctgatgag ctgaagegeg gggacgtcee taagtcgatc cagtgetaca tgcacgagac 2880
ggetgtgtca gaagalgagg cccgtgaaca tatccgagac cttattgctg agacatggat 2940
gaagatgaac agcgcacgct tcggaaatce gccatatttg ccggatgtet ttatcgggat 3000
tgccalgaac ttggtgegga tgtctcagtg tatgtacctt tatggagacg ggcacggagt 3060
tcaggaaaac accaaggacc gagttctgtc gctctttatt gaccccatce cataggeggce 3120
cgctecactte taatctatat ggtgtcctaa ccttttacat tgatgaatca agaccctiggg 3180
cctatgatac cgccagcttt cgacageccg agacctcgag caccaaagtt atgttcaaag 3240
gaggcatatt gttgaatatg'atggttgtta gcttctcaga gacatctgca gatgecctaag 3300
gaaccgtatt gtagaagcat gagccaggta tatagaacaa cacttagaaa aaaagtagtc 3360
ctagatccca gacactattg ctatgttacg ctttcatata atctagaccc tctcetgatt 3420
catctactct atagtcatat tctgaaatag tcatcatget cagatttcag taacgttaag 3480
tggatcaaag acatgatctc ttactgagag ttattctgtg tctgacgaaa tatgttgtgt 3540
atatatatat atgtacgtta aaagttccgt ggagttacca gtgattgacc aatgttttat 3600
cttctacagt tctgectgtc taccccattc tagetgtace tgactacaga atagtttaat 3660
tgtggttgac cccacagtcg gaggeggagg aatacageac cgatgtggee tgtctccate 3720
cagattggca cgcaattttt acacgcggaa aagatcgaga tagagtacga ctttaaattt 3780
agtccecgge ggettectatt ttagaatatt tgagatttga ttctcaagca attgattigg 3840
ttgggtcacc ctcaattgga taatatacct cattgctcgg ctacttcaac tcatcaatca 3900
ccgtcatace ccgeatataa ccctccatte ccacgatgtc gtccaagtcg caattgactt 3960
acggtgetcg agccagcaag caccccaatc ctctggcaaa gagacttttt gagattgeceg 4020
aagcaaagaa gacaaacgtt accgtctctg ctgatgtgac gacaacccga gaactcctlgg 4080
acctcgetga ccgtacggaa getgttggat ccaatacata tgeegtctag caatggacta 4140
atcaactttt gatgatacag gtctcggtee ctacatcgec gtcatcaaga cacacatcga 4200
catcctcace gatttcageg tcgacactat caatggectg aatgtgetgg ctcaaaagca 4260
caactttttg atcttcgagg accgcaaatt catcgacatc ggcaataccg tccagaagca 4320
ataccacggc ggtgctctga ggatctccga atgggeccac attatcaact gcagegttct 4380
ccctggegag ggeatcgteg aggetctgge ccagaccgea tctgegecaag acttccccta 4440
tggtcctgag agaggactgt tggtcctgge agagatgacc tccaaaggat cgetggctac 4500
gggecgagtat accaaggcat cggttgacta cgetcgcaaa tacaagaact tcgttatggg 4560
tttcgtgteg acgegggeee tgacggaagt gecagtcggat gtgtcttcag ccteggagga 4620
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tgaagatttc
acagcaatac
tcgaggcatc
ctgggaagct
gtagtgccag
tgagetcgte
tcecetttgtt
aaggctttat
tcaggacaag
tctcagacag
attcgcecett
tttacattga
cctcgagcac
tctcagagac
agaacaacac
tcatataatc
tcatgctcat
tgacagagca
cagctcctgt
cagcattgcec
aggcatgaaa
catctatcag
ctgetttgea
ttggeggcat
ttggagacgt
tgttcaggta
gcegeaggtt
aacccgtget
cccattgegt
gccttaatgt
agaaatcctg
aatcgaacga
ccggegttga
gacatgggga
atgggcatat
ttggegtaat
cacaacatag
ctcacattaa
ctgcattaat
getteetege
cactcaaagg
tgagcaaaag
cataggctce
aacccgacag

[0052]

gtggtcttca
cagactcctg
tacgctgete
tatatggcca
tacgagtgtt
cgtattggcec
agattcctac
ctatgtagtc
tcgacctgtg
gctecttcaa
aattccagcet
tgaatcaaga
caaagttatg
atctgcagat
ttagaaaaaa
tagaccctct
catcctttct
gagcaaagac
gegtttctac
ttttgagggc
acagagattt
aatatcttta
cattctgtgce
gggecgttgaa
tgagctccac
ttgtegeetg
ttttatccge
tttgcatcge
cgeeegteget
tttgaageeg
catcagagcc
taggecgeticg
tcgccatgea
gaaacaccat
acccgatcac
catggtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg
gcecagcaaaa
gceecectga
gactataaag

cgacgggtet
catcggctat
ccgacceggt
gagtatgcgg
gtggaggaag
cctgtaatge
cagtcatcta
gataagcaaa
cagaagagat
tatcatcttc
gaccaccatg
ccectgggect
ttcaaaggag
gcctaaggaa
agtagtccta
cctgattcat
tcegattatg
tgagctctce
ctggetgtte
ccaggactgt
gcaaatcacc
gaggcagtgt
gggatcctga
cceteccaga
gagggeeteg
cgcggtecacg
acagaagttc
ctccageget
ggcegtgaac
agcgaagegsg
cagccattgt
ggtcatgcca
gccacgatte
ctttcegttg
gtgcagettt
gctgttteet
cataaagtgt
ctcactgece
acgegegess
getgegeteg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg

gaacctctct
tggacgcget
tgaagctgea
caagtcatga
gctgeataca
catgttticc
gcaagtgagg
gtggactgat
aacagcttgg
tgtcctagta
tcacttctaa
atgataccgc
gcatattgtt
ccgtattgta
gatcccagac
ctactctata
ggtcaagtge
agccagcacg
ggegtegecce
ccctececececa
attcacactg
actcactttt
ccagtggcaa
gcecctgeaa
acactggtct
gtcttgecte
cccgacageg
tgctcaaccce
cggatataga
ctggatgcat
tttgeggege
tcgeccagea
gtgctegcaa
attttgatcg
tgttcecttt
gtgtgaaatt
aaagcctggg
gctttecagt
agaggcggtt
gtcgttegge
gaatcagggsg
cgtaaaaagg
aaaaatcgac
tttcceeetg

tccaaaggag
gceecgacttta
cagcggtacc
tttcectettg
ttgtgeetgt
gceeccaate
taagctttge
agcttaatat
catcacgcat
acggecegeea
tctatatggt
cagctttcga
gaatatgatg
gaagcatgag
actattgcta
gtcatattct
cttttcacca
ccagccgeca
ccttggacge
acggtgccega
ctcgggagtt
tcatcacggt
gataaatcgc
cagcactgcc
tgagtgtttce
gceectcaat
agacgacatc
ctttggagat
ggtccgagcece
tgaacgcegtce
cggettctte
ccagagcagt
ccagcgcegcece
gaccggcgac
agtgagggtt
gttatccget
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcegage
ataacgcagg
ccgegttget
gctcaagtca
gaagctccct
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ataagcttgg
tcatcgecegg
agaaagaagg
gagcaaaagt
cattaaacga
gtcaaggttt
cagaaacgcc
ggaaggtccc
cagtgcctcc
gtgtgcigga
gtcctaacct
cagcccgaga
gttgttaget
ccaggtatat
tgttacgett
gaaatagtca
acgagcccge
ccagcagggc
ccatcatgtg
cttcaatgga
agcgecgceaa
cagagtgttg
cgtgacaaca
caccaggttc
tcgaaccgca
ccagttcaca
catagactcg
catgttcatg
aacggccgtg
ctcaatgatg
gagactggga
cacgccteca
ctctgtcgtg
gceccacaggg
aattgcgcge
cacaattcca
agtgaggtaa
gtcgtgecag
gegetettee
ggtatcagct
aaagaacatg
ggegttttte
gaggtggega
cgtgegetet

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
9580
5640
8700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
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cctgttcega cecctgecget taccggatac ctgtccgect ttectcccttc gggaagegtg 7320
gegetttete atagetcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 7380
ctgggetgtyg tgcacgaacc ccccgttcag cccgaccget gegecttate cggtaactat 7440
cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagce cactggtaac 7500
aggattagca gagcgaggta tgtaggeggt gectacagagt tcttgaagtg gtggectaac 7560
tacggctaca ctagaaggac agtatttggt atctgegctc tgectgaagec agttacctte 7620
ggaaaaagag ttggtagetc ttgatccgge aaacaaacca ccgetggtag cggtggtttt 7680
tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgate 7740
ttttctacgg ggtctgacge tcagtggaac gaaaactcac gttaagggat tttggtcatg 7800
agattatcaa aaaggatctt cacctagatlc cttttaaatt aaaaatgaag ttttaaatca 7860
atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 7920
cctatctcag cgatctgtet atttegttca teccatagttg cctgactcee cgtegtgtag 7980
ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac 8040
ccacgctcac cggctccaga tttatcagca ataaaccagc cagccggaag gg8CCgagcge 8100
agaagtggtc ctgecaacttt atccgectce atccagteta ttaattgttg ccgggaaget 8160
agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgeccattge tacaggcatc 8220
gtggtgtcac gctegtegtt tggtatgget tcattcaget ccggttccea acgatcaagg 8280
cgagliacat gatcccccat gttgtgcaaa aaagcggtta getccttegg tectecgate 8340
gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg ttatggcage actgcataat 8400
tclcttactg tcatgccatc cgtaagatge ttttctgtga ctggtgagta ctcaaccaag 8460
tcattctgag aatagtgtat gcggegaccg agttgetctt gececggegte aatacgggat 8520
aataccgcgec cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg 8580
cgaaaactct caaggatctt accgetgttg agatccagtt cgatgtaacc cactcgtgea 8640
cccaactgat cttcagcatc ttttactttc accagcgttt ctgggtgage aaaaacagga 8700
aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc 8760
ttcctttttc aatattattg aagcatttat cagggttatt gtctcatgag cggatacata 8820
tttgaatgta tttagaaaaa taaacaaata ggggttccge gcacatttcc ccgaaaagtg 8880
ccacctgaac gaagcatctg tgcttcattt tgtagaacaa aaatgcaacg cgagagcgcet 8940
aatttttcaa acaaagaatc tgagctgcat ttttacagaa cagaaatgca acgcgaaagc 9000
gctattttac caacgaagaa tctgtgcttc atttttgtaa aacaaaaatg caacgcgaga 9060
gcgetaattt ttcaaacaaa gaatctgagc tgcattttta cagaacagaa atgcaacgecg 9120
agagcgctat tttaccaaca aagaatctat acttcttttt tgttctacaa aaatgcatcc 9180
cgagagceget atttttctaa caaagcatct tagattactt tttttctcct ttgtgegecte 9240
tataatgcag tctcttgata actttttgca ctgtaggtcc gttaaggtta gaagaaggcet 9300
actttggtgt ctattttctc ttccataaaa aaagcctgac tccacttccc gegtttactg 9360
attactagcg aagctgeggg tgcatttttt caagataaag gcatccccga ttatattcta 9420
taccgatgtg gattgcgeat actttgtgaa cagaaagtga tagcgttgat gattcttcat 9480
tggtcagaaa attatgaacg gtttcttcta ttttgtctet atatactacg tataggaaat 9540
gtttacattt tcgtattgtt ttcgattcac tctatgaata gttcttacta caattttttt 9600
gtctaaagag taatactaga gataaacata aaaaatgtag aggtcgagtt tagatgcaag 9660
ttcaaggagc gaaaggtgga tgggtaggtt alatagggat atagcacaga gatatatagce 9720
aaagagatac ttttgagcaa tgtttgtgga agcggtattc gcaatatttt agtagctcgt 9780
tacagtcegg tgegtttttg gtttittgaa agtgegtctt cagagegett ttggttttca 9840
asagcgetct gaagttccta tactttctag agaataggaa cttcggaata ggaacttcaa 9900
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agcgtttecg aaaacgageg cttccgaaaa tgcaacgega getgegceaca tacagetcac 9960
tgttcacgtc gcacctatat ctgegtgttg cctgtatata tatatacatg agaagaacgg 10020
catagtgegt gtttatgett aaatgcgtac ttatatgegt ctatttatgt aggatgaaag 10080
gtagtctagt acctcctgtg atattatccc attccatgeg gggtatcgta tgettectte 10140
agcactaccc tttagetgtt ctatatgetg ccactcctca attggattag tctcatcectt 10200
caatgctatc atttcctttg atattggatc atactaagaa accattatta tcatgacatt 10260
aacctataaa aataggcgta tcacgaggcc ctttcgtctc gegegttteg gtgatgacgg 10320
tgaaaacclc lgacacatgc agctcccgga gacggtcaca gettgtctgt aageggatge 10380
cgggagecaga caagcccgtc agggegegtc agegggtgtt ggegggtgte ggggetgecet 10440
taacltatgecg gcatcagagc agattgtact gagagtgcac cataccacag cttttcaatt 10500
caattcatca tttttttttt attctttttt ttgatttcgg tttctttgaa atttttttga 10560
ttcggtaatc tccgaacaga aggaagaacg aaggaaggag cacagactta gattggtata 10620
tatacgcata tgtagtgttg aagaaacatg aaattgccca gtattcttaa cccaactgcea 10680
cagaacaaaa acctgcagga aacgaagata aatcatgtcg aaagctacat ataaggaacg 10740
tgctgetact catcctagte ctgttgetge caagetattt aatatcatge acgaaaagca 10800
aacaaacttg tgtgcttcat tggatgticg taccaccaag gaattactgg agttagttga 10860
agcattaggt cccaaaattt gtttactaaa aacacatgtg gatatcttga ctgattttte 10920
catggagggc acagttaagc cgctaaaggc attatccgcc aagtacaatt ttttactctt 10980
cgaagacaga aaatttgctg acattggtaa tacagtcaaa ttgcagtact ctgecgggtgt 11040
atacagaata gcagaatggg cagacattac gaatgcacac ggtgtggtgg gcccaggtat 11100
tgttagcggt ttgaagcagg cggcagaaga agtaacaaag gaacctagag gccttttgat 11160
gttagcagaa ttgtcatgca agggctccct atctactgga gaatatacta agggtactgt 11220
tgacattgeg aagagcgaca aagattttgt tatcggcttt attgctcaaa gagacatggg 11280
tggaagagat gaaggttacg attggttgat tatgacaccc ggtgtgggtt tagatgacaa 11340
gggagacgeca ttgggtcaac agtatagaac cgtggatgat gtggtctcta caggatctga 11400
cattattatt gttggaagag gactatttgc aaagggaagg gatgctaagg tagagggtga 11460
acgttacaga aaagcaggct gggaagcata tttgagaaga tgcggccage aaaactaaaa 11520
aactgtatta taagtaaatg catgtatact aaactcacaa attagagctt caatttaatt 11580
atatcagtta ttaccctatg cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 11640
gcatcaggaa attgtaaacg ttaatatttt gttaaaattc gecgttaaatt tttgttaaat 11700
cagctcattt tttaaccaat aggccgaaat cggcaaaatc ccttataaat caaaagaata 11760
gaccgagata gggttgagtg ttgttccagt ttggaacaag agtccactat taaagaacgt 11820
ggactccaac gtcaaaggge gaaaaaccgt ctatcagggc gatggeccac tacgtgaacce 11880
atcaccctaa tcaagttttt tgggegtcgag gtgccgtaaa gcactaaatc ggaaccctaa 11940
agggagcece cgatttagag cttgacgggs aaagcCggeg aacgiggega gaaaggaagsg 12000
gaagaaagcg aaaggagegg gegetaggge getggecaagt gtageggtca cgetgegegt 12060
aaccaccaca cccgeegege ttaatgegee gectacaggge gegtegegee attcgecatt 12120
caggctgege aactgttggg aagggcgatc ggtgegggee tettegetat tacgecaget 12180
ggcgaaaggg ggatgtgetg caaggegatt aagttgggta acgccagggt tttcccagte 12240
acgacgttgt aaaacgacgg ccagtgagcg cgcgtaatac gactcactat agggcegaatt 12300
gggtaccggg ccceeccac 12319
<212> ZKAY : DNA
211> K : 12319
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o
Fr-31
Q13> EMEI - 519
<400> RIFPIUAT -
gtagccgatc aacggecgga 20
<212> K% : DNA
Q211> KB ¢ 20

K514 : Seq_T76

Ry
F 1
Q213> HMER « 514
<400> RIFFFUAT -
gatcgggtat atgcccatce ctg 23
<212> Z5%) : DNA
211> K/ : 23

o R+ Seq_T7

rYHR
¥4
213> HEMAFR - ¥R
<400> RIFFHIAT -
gtgtagccga tcaacggcecg gacccaggac gecatgeggg tgacgacatc cgtgttggtg 60
aacgagatcc agcggatgat ctggacgaag tcgagcgagc tgetgeccag gagegtggte 120
gtcgagtctt cgttggtcac tgetcttgtg agtgttattc agcacaaaag caagcgtatc 180
atcgtaagtc gaggggggaa cgcaccgtge agggeaatcg ccatacactc cgtcagceacce 240
aggceegtetg cgecgacaaa cgteggegte ttgeccageg ggttcaggtt ccagtagaag 300
tctgggacge cgttggeegg ctgeageteg acttgeteca getccaagee gatggatttt 360
gcgacagctt ggatgectag ggctcggggg ctecgetgtl gecagttage cctgegacca 420
tatgctggee tttccgactc atagggataa catgaaaacg gtgetgacct tgtacgtgta 480
gagctttcca aagettcecge getccttcag tttctecttet gtactgecat tctgatgegg 540
cagagccggt gegtegacaa gegtatceege ggtcataget gggtgacgeg tgggattecg 600
gggtgcattg agagtactag aaaattaaaa tgttcagatg ctatatcacg ggacaaggaa 660
atattcaagt acttcattgg gaactcatgc atcggagcga tggatcatic cgacaccgaa 720
ggatcagtcc cccgacccge cgggattata cgcgaaacce tatagggacg gtacatttct 780
ctaaggaagt tcagggtctc tagaacactg attagcgaga aatgcaatca atttigtgta 840
tatcagcticc tacgactcat tgtgtcgcac tctgtgegtc agggaatatc ccagggaaat 900
cttgcggeee atatctggee ttcegactge tagetcgaaa getttaageca attgatgggt 960
ctaaggtaga caagatggtg aagctaggtc atccgaacat ggattgacaa tgaattacag 1020
ctcatgatat tgcttgcegt agacgattce atgetctcca gagagctcta gttcectigg 1080
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gcagacaatc cataagcaat tgattatctc ggtgactgtt accgccggat tgagcatata 1140
tgcageecece atgtagttcg ccgggtggta ggectgtecag tecgtctaat ccatagacaa 1200
acttccatga ctcgaacaca atcttgagge tgcaggcatt gctcctagag acataageca 1260
gtgcccagge tattttaagg actgctccce cggggcgaaa gatgatceet ccgtgecegt 1320
tcactccgtc accgaccgeca atagtcagtc tggagtgect cttgaacaat gtccaggttg 1380
actctggetg acatcaaata cctggaactc cctctctatc gttcagtcta catgctcage 1440
ttctcetege agtcagacga accgeggeceg catggaattc agagttcact tgcaagetga 1500
taatgagcag aaaatttttc aaaaccagat gaaacccgaa cctgaagcct cttacttgat 1560
taatcaaaga cggtctgcaa attacaagcc aaatatttgg aagaacgatt tcctagatca 1620
atctcttatc agcaaatacg atggagatga gtatcggaag ctgtctgaga agttaataga 1680
agaagttaag atttatatat ctgctgaaac aatggattta gtagctaagt tggagctcat 1740
tgacagcgtc cgaaaactag gcctcgegaa cctcttcgaa aaggaaatca aggaagccct 1800
agacagcatt gcagctatcg aaagcgacaa tctcggcaca agagacgatc tctatggtac 1860
tgcattacac ttcaagatcc tcaggcagca tggctataaa gtttcacaag atatatttgg 1920
tagattcatg gatgaaaagg gcacattaga gaaccaccat ttcgegecatt taaaaggaat 1980
gctggaactt ttcgaggect caaacctggg tttcgaaggt gaagatattt tagatgagsc 2040
gaaagcttce ttgacgctag ctctcagaga tagtggtcat atttgttatc cagacagtaa 2100
cctttccagg gacgtagttc attccctgga gettccatca caccgecagag tgcagtggtt 2160
tgatgtcaaa tggcaaatca acgcctatga aaaagacatt tgtcgegtca acgccacgtt 2220
actcgaatta gcaaagctta atttcaacgt agttcaggcc caactccaaa aaaacttaag 2280
ggaagcatcc aggtggtgeg caaacctggg catcgcagac aacttgaaat ttgcaagaga 2340
tagactggtt gaatgtitcg catgtgctgt gggagtageca ttcgagcctg agcactcatce 2400
ttttagaata tgtcttacca aagtcatcaa cttagtactg atcatagacg acgtctatga 2460
tatttatgge tcagaggaag agctaaagca cttcaccaat getgttgata ggtgggatte 2520
tagggaaact gagcagcttc cagagtgtat gaagatgtgt ttccaagtac tctacaacac 2580
tacttgtgaa attgctcgtg aaattgagga ggagaatggt tggeaccaag tattacctca 2640
attgaccaaa gtgtgggcag atttttgtaa agcattattg gtggaggcag agtggtataa 2700
taagagccat ataccaaccc ttgaagagta cctaagaaac ggatgcattt catcatcagt 2760
ttcagtgett ttggttcact cgtttttctc tataactcat gagggaacca aagagatggc 2820
tgattttctt cacaagaatg aagatctttt gtataatatc tctctcatcg ttcgcctcaa 2880
caatgatttg ggaacttccg cggctgaaca agagagaggg gattctcctt catcaatcgt 2940
atgttacatg agagaagtga atgcctctga agaaacagct aggaagaaca ttaagggcat 3000
gatagacaat gcatggaaga aagtaaatgg aaaatgcttc acaacaaacc aagtgeccttt 3060
tctgtcatca ttcatgaaca atgccacaaa catggcacgt gtggcgeaca gcctttacaa 3120
agatggagat gggtttggtg accaagagaa agggcctcgg acccacatcc tgtctttact 3180
attccaacct cttgtaaact agtactcata tagtttgaaa taaatagcag caaaagtttg 3240
cggttcagtt cgtcatggat aaattaatct ttacagtttg taacgttgtt gccaaagatt 3300
atgagcggee getcacttet aatctatatg gtgtcctaac cttttacatt gatgaatcaa 3360
gaccctggge ctatgatacc gecagetttc gacageccga gacctcgage accaaagita 3420
tgttcaaagg aggcatattg ttgaatatga tggttgttag cttctcagag acatctgeag 3480
atgcctaagg aaccgtattg tagaagcatg agccaggtat atagaacaac acttagaaaa 3540
aaagtagtcc tagatcccag acactattgc tatgttacge tttcatataa tctagaccct 3600
ctcctgattc atctactcta tagtcatatt clgaaatagt catcatgctc agatttcagt 3660
aacgttaagt ggatcaaaga catgatctct tactgagagt tattctgtgt ctgacgaaat 3720
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atgttgtgta tatatatata tgtacgttaa aagttccgtg gagttaccag tgattgacca 3780
atgttttatc ttctacagtt ctgectgtet acccecattet agetgtacct gactacagaa 3840
tagtttaatt gtggttgacc ccacagtcgg aggcggagga atacagcacc gatgtggect 3900
gtctccatce agattggcac gcaattttta cacgcggaaa agatcgagat agagtacgac 3960
tttaaattta gtccceggeg gettctattt tagaatattt gagatttgat tctcaagcaa 4020
ttgatttggt tgggtcaccc tcaattggat aatatacctc attgctcgge tacttcaact 4080
catcaatcac cgilcataccc cgcatataac cctccattcc cacgatgtcg tccaagtcge 4140
aattgactta cggtgctcga gccagcaage accccaatec tctggcaaag agactttttg 4200
agattgccga agcaaagaag acaaacgtta ccgtctctge tgatgtgacg acaacccgag 4260
aactcctgga cctcgetgac cgtacggaag ctgttggatc caatacatat gccgtctage 4320
aatggactaa tcaacttttg atgatacagg tctcggtcec tacatcgecg tcatcaagac 4380
acacatcgac atcctcaccg atttcagegt cgacactatc aatggcctga atgtgetgsc 4440
tcaaaagcac aactttttga tcttcgagga ccgcaaattc atcgacatcg gcaataccgt 4500
ccagaagcaa taccacggcg gtgctctgag gatctccgaa tgggeccaca ttatcaactg 4560
cagcgttctc cctggegagg gecatcgtcga ggetetggee cagaccgeat ctgegcaaga 4620
cttecectat ggtcctgaga gaggactgtt ggtcctggea gagatgacct ccaaaggatc 4680
gctggectacg ggcgagtata ccaaggeatc ggttgactac gectcgcaaat acaagaactt 4740
cgttatgggt ttcgtgtcga cgegggecct gacggaagtg cagtcggatg tgtcttcage 4800
ctcggaggat gaagatttcg tggtcttcac gacgggtgtg aacctctctt ccaaaggaga 4860
taagcttgga cagcaatacc agactcctgc atcggctatt ggacgceggtg ccgactttat 4920
catcgceggt cgaggcatct acgetgetcc cgacccggtt gaagetgeac ageggtacca 4980
gaaagaagge tgggaagctt atatggeccag agtatgegge aagtcatgat ttcctcttgg 5040
agcaaaaglg tagtgccagt acgagtgttg tgegaggaagg ctgcatacat tgtgectgte 5100
attaaacgat gagctcgtcc gtattggecc ctgtaatgec atgttttccg cccccaateg 5160
tcaaggtttt ccctttgtta gattcctacc agtcatctag caagtgaggt aagctttgee 5220
agaaacgcca aggctttatc tatgtagtcg ataagcaaag tggactgata gcttaatatg 5280
gaaggtccct caggacaagt cgacctgtge agaagagata acagcttgge atcacgeatc 5340
agtgcctcct ctcagacagg ctccttcaat atcatcttct gtcctagtaa cggecgecag 5400
tgtgetggaa ttecgeectta attccagetg accaccatgt cacttctaat ctatatggig 5460
tcctaacctt ttacattgat gaatcaagac cctgggecta tgataccgece agctttcegac 5520
agcccgagac ctcgagecacc aaagttatgt tcaaaggagg catattgttg aatatgatgg 5580
ttgttagctt ctcagagaca tctgcagatg cctaaggaac cgtattgtag aagcatgagc 5640
caggtatata gaacaacact tagaaaaaaa gtagtcctag atcccagaca ctattgetat 5700
gttacgcttt catataatct agaccctctc ctgattcatc tactctatag tcatattctg 5760
aaatagtcat catgctcatc atcctttctt ccgattatgg gtcaagtggc ttttcaccaa 5820
cgageccget gacagagcag agcaaagact gagctctcca gecagcacge cagcecgecac 5880
cagcagggcc agetectgtg cgtttctace tggetgtteg gggteggeee cttggacgece 5940
catcatgtge agcattgeet tttgagggec caggactgtc cctcccccaa cgglgeegac 6000
ttcaatggaa ggcatgaaaa cagagatttg caaatcacca ttcacactgc tcgggagtta 6060
gcgecgeaac atctatcaga atatctttag aggcagtgta ctcacttttt catcacggtc 6120
agagtgttge tgetttgeac attctgtgeg ggatcctgac cagtggcaag alaaatcgec 6180
gtgacaacal tggcggcatg ggcgttgaac cctcccagag cccctgcaac agcactgcecc 6240
accaggttct tggagacgtt gagctccacg agggcctcga cactggtett gagtgtttct 6300
cgaaccgcat gttcaggtat tgtcgeetge geggtcacgg tcttgecteg cccetecaalce 6360
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cagttcacag ccgcaggttt tttatccgeca cagaagttcc ccgacagcega gacgacatcc 6420
atagactcga acccgtgett ttgecatcgec tccagegett getcaaccec titggagatce 6480
atgttcatge ccattgegtc gececgtgetg gecgtgaace ggatatagag gtccgageca 6540
acggcegtgg ccttaatgtt ttgaagccga gegaagegge tggatgeatt gaacgegtce 6600
tcaatgatga gaaatcctge atcagagccc agccattgtt ttgeggcgee ggcttectteg 6660
agactgggaa atcgaacgat aggcgctcgg gtcatgecat cgecccageac cagagcagte 6720
acgcctccac cggegttgat cgecatgecag ccacgattcg tgectcgcaac cagcegegeec 6780
tctgtegtgg acatggggag aaacaccatc tttcegttga ttttgatcgg accggegacg 6840
cccacaggga tggegcatata cccgatcacg tgecagetttt gtteccttta gtgagggtta 6900
attgcgeget tggcgtaatc atggtcatag ctgtttectg tgtgaaattg ttatccgetce 6960
acaattccac acaacatagg agccggaagc ataaagtgta aagectgggg tgcctaatga 7020
gtgaggtaac tcacattaat tgcgttgcge tcactgeccg ctttccagtc gggaaacctg 7080
tcgtgecage tgcattaatg aatcggccaa cgegegggsga gaggeggttt gegtattggg 7140
cgetetteeg cttecteget cactgactcg ctgegetcgg tegttegget geggegages 7200
gtatcagctc actcaaaggc ggtaatacgg ttatccacag aatcagggga taacgcagga 7260
aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgegtigetg 7320
gegtttttce ataggetecg cccccctgac gageatcaca aaaatcgacg ctcaagtcag 7380
aggtggegaa acccgacagg actataaaga taccaggegt ttccccctgg aageteccte 7440
gtgegetete ctgtteegac cetgeegett accggatace tgtcegectt tetecectteg 7500
ggaagcgtgg cgetttctca tagetcacge tgtaggtatc tcagttcggt gtaggtegtt 7560
cgctecaage tgggetgtgt geacgaacce ccegttcage ccgacegetg cgecttatec 7620
ggtaactatc gtctigagtc caacccggta agacacgact tatcgccact ggcagcagee 7680
actggtaaca ggattagcag agcgaggtat gtaggeggtg ctacagagtt cttgaagtlgs 7740
tggectaact acggctacac tagaaggaca gtatttggta tctgegetct getgaageca 7800
gttaccttcg gaaaaagagt tggtagctct tgatccggea aacaaaccac cgctggtage 7860
ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 7920
cctttgatct tttctacggg gtctgacget cagtggaacg aaaactcacg ttaagggatt 7980
ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt 8040
tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc 8100
agtgaggcac ctatctcage gatctgtcta tttcgttcat ccatagttge ctgactccce 8160
gtcgtgtaga taactacgat acgggagggc ttaccatctg gceccagtge tgcaalgata 8220
ccgegagace cacgctcacc ggctccagat ttatcagcaa taaaccagcc agccggaagsg 8280
gccgagegea gaagtggtce tgeaacttta tccgectcea tccagtctat taattgttge 8340
cgggaagcta gagtaagtag ttcgecagtt aatagtttge gcaacgttgt tgccattget 8400
acaggcatcg tggtgtcacg ctegtegttt ggtatggctt cattcagete cggttcccaa 8460
cgatcaagge gagttacatg atcccccatg ttgtgcaaaa aagcggttag ctcctteggt 8520
cctcegateg ttgtcagaag taagttgecc geagtgttat cactcatggt tatggcagca 8580
ctgcataatt ctcttactgt catgccatce gtaagatget tttctgtgac tggtgagtac 8640
tcaaccaagt cattctgaga atagtgtatg cggcgaccga gttgetcttg cccggegtea 8700
atacgggata ataccgcgcc acatagecaga actttaaaag tgctcatcat tggaaaacgt 8760
tcttcgggge gaaaactctc aaggatctta ccgetgttga gatccagttc gatgtaacce 8820
actcgtgcac ccaactgatc ttcagcatct tttactttca ccagegtttc tgggtgagea 8880
aaaacaggaa ggcaaaatge cgcaaaaaag ggaataaggg cgacacggaa atgttgaata 8940
ctcatactct tcctttttca atattattga agcatttatc agggttattg tctcatgage 9000
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ggatacatat ttgaatgtat ttagaaaaat aaacaaatag gggttccgeg cacatttcce 9060
cgaaaagtge cacctgaacg aagcatctgt gecttcatttt gtagaacaaa aatgcaacgce 9120
gagagcgeta atttttcaaa caaagaatct gagctgcatt tttacagaac agaaatgcaa 9180
cgcgaaageg ctattttacc aacgaagaat ctgtgettca tttttgtaaa acaaaaatgce 9240
aacgcgagag cgctaatttt tcaaacaaag aatctgaget gecatttttac agaacagaaa 9300
tgcaacgega gagegetatt ttaccaacaa agaatctata cttctttttt gttctacaaa 9360
aatgcatccc gagagegeta tttttctaac aaagcatctt agattacttt ttttctectt 9420
tgtgegetct ataatgcagt ctcttgataa ctttttgecac tgtaggtcecg ttaaggttag 9480
aagaaggcta ctttggtgte tattttctct tccataaaaa aagcctgact ccacttceeg 9540
cgtttactga ttactagcga agctgegggt gcatttttic aagataaagg catccccgat 9600
tatattctat accgatgtgg attgcgcata ctttgtgaac agaaagtgat agcgttgatg 9660
attcttcatt ggtcagaaaa ttatgaacgg tttcttctat tttgtctcta tatactacgt 9720
ataggaaatg tttacatttt cgtattgttt tcgattcact ctatgaatag ttcttactac 9780
aatttttttg tctaaagagt aatactagag ataaacataa aaaatgtaga ggtcgagttt 9840
agatgcaagt tcaaggagcg aaaggtggat gggtaggtta tatagggata tagcacagag 9900
atatatagca aagagatact tttgagcaat gtttgtggaa gcggtattcg caatatttta 9960
gtagctcgtt acagtceggt gegtttttgg ttttttgaaa gtgegtette agagegettt 10020
tggttttcaa aagcgetclg aagttcctat actttctaga gaataggaac ttcggaatag 10080
gaacttcaaa gcgtttccga aaacgagege ttccgaaaat gcaacgcegag ctgegeacat 10140
acagctcact gttcacgtcg cacctatatc tgegtgttge ctgtatatat atatacatga 10200
gaagaacggc atagtigegtg tttatgetta aatgegtact tatatgegtc tatttatgta 10260
ggatgaaagg tagtctagta cctcctgtga tattatccca ttccatgegg ggtatcgtat 10320
gcttecttca geactaccet ttagetgtte tatatgetge cactcctcaa ttggattagt 10380
ctcatccttic aatgctatca tttcctttga tattggatca tactaagaaa ccattattat 10440
catgacatta acctataaaa ataggcgtat cacgaggccc tttcgteteg cgegtttegg 10500
tgatgacggt gaaaacctct gacacatgca gctcccggag acggtcacag cttgtctgta 10560
ageggatgee gggageagac aageccgtca gggegegtea gegggtgttg gegggtgtes 10620
gggctggett aactatgegg catcagagca gattgtactg agagtgcacc ataccacage 10680
ttttcaattc aattcatcat ttttttttta ttcttttttt tgatttcggt ttctttgaaa 10740
tttttttgat tcggtaatct ccgaacagaa ggaagaacga aggaaggagc acagacttag 10800
attggtatat atacgcatat gtagtgttga agaaacatga aattgcccag tattcttaac 10860
ccaactgcac agaacaaaaa cctgcaggaa acgaagataa atcatgtcga aagctacata 10920
taaggaacgt gctgetactc atcctagtce tgttgctgee aagctattta atatcatgea 10980
cgaaaagcaa acaaacttgt gtgcttcatt ggatgttcgt accaccaagg aattactgga 11040
gttagttgaa gcattaggtc ccaaaatttg tttactaaaa acacatgigg atatcttgac 11100
tgatttttcc atggagggca cagttaagcc gctaaaggeca ttatccgeca agtacaattt 11160
tttactcttc gaagacagaa aatttgctga cattggtaat acagtcaaat tgcagtactc 11220
tgcgggtegta tacagaatag cagaatgggc agacattacg aatgcacacg gtgtggtges 11280
cccaggtatt gttageggtt tgaagcaggce ggcagaagaa gtaacaaagg aacciagagg 11340
ccttttgatg ttagcagaat tgtcatgcaa gggctcccta tctactggag aatatactaa 11400
gggtactgtt gacattgcga agagcgacaa agatttigtt atcggcttita ttgctcaaag 11460
agacatgggt ggaagagatg aaggttacga ttggttgatt atgacacccg gtgtgggttt 11520
agatgacaag ggagacgcat tgggtcaaca gtatagaacc gtggatgatg tggtctctac 11580
aggatctgac attattattg ttggaagagg actatttgca aagggaaggg atgctaaggt 11640
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agagggtgaa cgttacagaa aagcaggctg ggaagcatat ttgagaagat gcggccagea 11700
anactaaaan actgtattat aagtaaatgc atgtatacta aactcacaaa ttagagcttc 11760
aatttaatta tatcagttat taccctatgc ggtgtgaaat accgcacaga tgcgtaagga 11820
gaaaataccg catcaggaaa ttgtaaacgt taatattttg ttaaaattcg cgttaaattt 11880
ttgttaaatc agctcatttt ttaaccaata ggccgaaatc ggcaaaatcc cttataaatc 11940
aaaagaatag accgagatag ggttgagtgt tgttccagtt tggaacaaga gtccactatt 12000
aaagaacgtg gactccaacg tcaaagggcg aaaaaccgtc tatcagggecg atggcccact 12060
acgtgaacca Lcaccclaat caagtttttt ggggtcgagg tgccgtaaag cactaaatcg 12120
gaaccctaaa gggagccccc gatttagage ttgacgggga aagccggega acgtggcgag 12180
aaaggaagge aagaaagcga aaggagcggg cgctagggeg ctggcaagtg tageggteac 12240
gctgegegta accaccacac ccgecgeget taatgegecg ctacagggeg cgtegegeca 12300
ttcgeecatte aggetgegea actgttggga agggegateg gtgegggect cttegetatt 12360
acgccagctg gegaaagggg gatgtgetge aaggegatta agttgggtaa cgecagggtt 12420
ttcccagtca cgacgttgta aaacgacgge cagtgagege gegtaatacg actcactata 12480
geggegaattg ggtaccggge ccccceac 12508
<212> 257 . DNA
211> KJF : 12508

FFAZ %R © Seq 78

YR
¥
213> YR - ER
<400> HiFFHIAT :
MEFRVHLQAD NEQKTFQNQM KPEPEASYLI NQRRSANYKP NIWKNDFLDQ SLISKYDGDE 60
YRKLSEKLIE EVKIYISAET MDLVAKLELI DSVRKLGLAN LFEKEIKEAL DSIAAIESDN 120
LGTRDDLYGT ALHFKILRQH GYKVSQDIFG RFMDEKGTLE NHHFAHLKGM LELFEASNLG 180
FEGEDILDEA KASLTLALRD SGHICYPDSN LSRDVVHSLE LPSHRRVQWF DVKWQINAYE 240
KDICRVNATL LELAKLNFNV VQAQLQKNLR EASRWWANLG IADNLKFARD RLVECFACAV 300
GVAFEPEHSS FRICLTKVIN LVLIIDDVYD IYGSEEELKH FTNAVDRWDS RETEQLPECM 360
KMCFQVLYNT TCEIAREIEE ENGWNQVLPQ LTKVWADFCK ALLVEAEWYN KSHIPTLEEY 420
LRNGCISSSV SVLLVHSFFS ITHEGTKEMA DFLHKNEDLL YNISLIVRLN NDLGTSAAEQ 480
ERGDSPSSIV CYMREVNASE ETARKNIKGM IDNAWKKVNG KCFTTNQVPF LSSFMNNATN 540
MARVAHSLYK DGDGFGDQEK GPRTHILSLL FQPLVN 576
<212> 2% : PRT
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211> K&Z : 576

FH%% © Seq_T9

1K I
2]l
213> AYERR  WETH
<400> RIFFHIAT -
atgcgecggt cggetgacta cggaccaaca atctggtcat tcgattatat tcaaagtctce 60
gactccaagt acaaggggga gagttatgeg cgccagetcg aaaagttgaa ggagcaagtic 120
tcegecatge tgecagcaaga taacaaggtc gtggatcttg accccctgea ccagetggag 180
ctcatcgaca atctccaccg gttgggegtg agctaccatt tcgaagatga gatcaagegt 240
accctecgace gaattcataa caagaatacg aacgagaatc tctatgccac agctttgaag 300
ttccgeatce ttecggeagta cggttataac acgectgita aggaaacatt ctctcacttt 360
atggatgaga agggcagctt taagtccage tctcattctg atgactgcaa gggcatgttg 420
gccetttacg aggcagegta tctgetegtg gaggaagagt cgtcaatclt ccgecgacgee 480
attcggttta cgacagctta cctcaaggaa tgggttgtca agcacgatat cgacaagaat 540
gétgacgaat atctttgtac cctggtgaag cacgcgetgg ageteccett gecatiggege 600
atgcgtcgac tggaagcccg gtggttcaté gatgtttacg agtccggacc cgacatgaac 660
cctattttge ttgagectcge aaagttggat tacaatatcg ttcaggcgat tcatcaagaa 720
gacctgaagt atgtctcccg ctggtggatg aagaccggec tcggtgaaaa gttgaacttc 780
gctcgtgatc gagtggttga gaatttcttt tggactgttg gegacatctt cgaacctcaa 840
tttggttact gecegtegeat gagtgcaatg gtcaactgtc tgectcacttc cattgatgac 900
gtctacgatg tgtatggaac cctcgacgaa cttgageigt tcactgatgc tgtcgaacgt 960
tgggacgcaa ccgegactga geagetgecg tactatatga agetgtgett ccacgetcte 1020
tacaacagcg tgaatgaaat gggctttatc gcactgegag atcaggaagt cggtatgatc 1080
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attccatacc tcaagaaggc ctgggctgac cagtgtaaga getatttggt ggaggccaag 1140
tggtacaact ctgggtatat ccccaccctc caggaataca tggagaatgc atggattitcg 1200
gttactgege ccgtcatgtt gettcatgea tatgegttca ccgecaacce tatcactaag 1260
gaagctcttg agtttctgeca agattcaccg gacatcattc gtatcagttc catgattgtce 1320
cgacttgaag atgacctggg aaccagctct gatgagctga agegegggga cgtecctaag 1380
tcgatccagt gctacatgca cgagacgggt gtgtcagaag atgaggeceg tgaacatatce 1440
cgagacctta ttgetgagac atggatgaag atgaacagcg cacgettcgg aaatccgeca 1500
tatttgcegg atgtctttat cggegattgee atgaacttgg tgeggatgte tcagtgtatg 1560
tacctttatg gagacgggca cggagttcag gaaaacacca aggaccgagt tctgtcgete 1620
tttattgacc ccatcccata g 1641
<212> 257 . DNA
Q11> KE . 1641

754 %% : Seq_80

FFyfaR
el
Q213> EYLFR . WD
<400> HIFFHAT
MRRSADYGPT IWSFDYIQSL DSKYKGESYA RQLEKLKEQV SAMLQQDNKV VDLDPLHQLE 60
LIDNLHRLGV SYHFEDEIKR TLDRIHNKNT NENLYATALK FRILRQYGYN TPVKETFSHF 120
MDEKGSFKSS SHSDDCKGML ALYEAAYLLV EEESSIFRDA IRFTTAYLKE WVVKHDIDKN 180
DDEYLCTLVK HALELPLHWR MRRLEARWFI DVYESGPDMN PILLELAKLD YNIVQAIHQE 240
DLKYVSRWWM KTGLGEKLNF ARDRVVENFF WTVGDIFEPQ FGYCRRMSAM VNCLLTSIDD 300
VYDVYGTLDE LELFTDAVER WDATATEQLP YYMKLCFHAL YNSVNEMGFI ALRDQEVGMI 360
TPYLKKAWAD QCKSYLVEAK WYNSGYIPTL QEYMENAWIS VTAPVMLLHA YAFTANPITK 420
EALEFLQDSP DITRISSMIV RLEDDLGTSS DELKRGDVPK SIQCYMHETG VSEDEAREHI 480
RDLIAETWMK MNSARFGNPP YLPDVFIGIA MNLVRMSQCM YLYGDGHGVQ ENTKDRVLSL 540
FIDPIP 546
<212> 287 . PRT
211> KA @ 516

[0062]
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Q213> HEYLK
<400> HIFFFIAT -

cacgtgttcg
taaactatat
tgceccatlgeg
tgcacccata
gagcggtgac
tcattactcg
gcagtgtcaa
gggacagget
gaacaagttg
tttatatctt
caatatctct
tgatttatga
cggagatcgg
gaatacagga
cttaaagtaa
ccatctcgge
gaagagaatg
tatcataagg
gacggatgga
ccttecagta
ttgactatca
gtgacggatc
acaagcgagt
caagggatat
caacgcggcce
attcaaagtc
aaggagcaag
caccagctgg
gagatcaagc
acagctttga
ttctctcact
aagggcatgt
ttcecgegacg
atcgacaaga
ttgcattggce
cccgacatga
attcatcaag
aagttgaact
ttcgaacctce
tccattgatg
gectgtegaac

[0063]

cagcacagct
aaattatata
tttacactge
gcctgatagt
tacataagac
accaattcgt
ttatgegtat
atggttggag
ggatccatta
gaagacgaga
ccaggataga
aaagaggttt
gcttttctag
gcggetatac
catgattttg
tgagcegate
tctagatcaa
ctggegttgt
cagcggcgag
tgaccataga
gtttactgtt
ccgetgatcee
tceegattge
aatcaacact
gcatgcgeceg
tcgactccaa
tctcegecat
agctcatcga
gtaccctcega
agttccgcat
ttatggatga
tggeecttta
ccattcggtt
atgatgacga
gcatgegtceg
accctatttt
aagacctgaa
tcgetegtga
aatttggtta
acgtctacga
gttgggacgc

C W E2

tagagaggtic
agcagttctg
aatagtiggcc
cccatcatca
cagaaaccgce
tcacgeggcece
ttacagaaca
tataatatac
tatcagcatg
cataaagagc
tctgetgtgg
ccacaggacg
gtttcaattt
ggcaccgget
gcacagttga
aacatattct
ctaactcaga
ctgcgaatca
tacagcctga
cctecttcag
cggggteect
ttctgeteeg
aagtattaac
gagctctatg
gtcggetgac
gtacaagggg
gcigcagcaa
caatctccac
ccgaattcat
ccttcggeag
gaagggcage
Cgaggcagceg
tacgacagct
atatctttgt
actggaagcc
gcttgagetce
gtatgtctce
tcgagtggtt
ctgeegtege
tgtgtatgga
aaccgcgact

gtaattggta
ccagtttget
agccagtigtce
gatgcagagc
cagaagacgc
agatccagcec
gcaagagcag
tcgtggatat
ggcttcttta
ggatagagca
ttcaattgtg
agctatttac
agagcgaaat
tgctaaaget
agagatttaa
attcttcatc
tggggaacga
tacactgccg
acggcgaacg
tactattatt
ctacgaggga
tccgaataca
acccttagat
gcectegetat
tacggaccaa
gagagttatg
gataacaagg
cggttggsce
aacaagaata
tacggttata
tttaagtcca
tatctgetcg
tacctcaagg
accctggtga
cggtggttca
gcaaagttgg
cgetggtgga
gagaatttct
atgagtgcaa
accctcgacg
gagcagctge

agataggttg
aatacgccaa
ttctatcagt
caatctgett
taagagggtc
cctggeggte
aagctgactt
tgtcaccaag
gatcaacctc
actgaggaat
atgaactgaa
acacgatagt
gagatatcaa
ttattggacc
atcgggaaat
ccactaaaat
tggcggtcat
aatctgctgg
accaggectt
ccaacgcatt
tctgttgaga
atatcacatc
aacatcgttic
ttgagtcaac
caatctggtc
cgecgecaget
tcgtggatcet
tgagctacca
cgaacgagaa
acacgcctgt
gctcteatte
tggaggaaga
aatgggttgt
agcacgcget
tcgatgttta
attacaatat
tgaagaccgg
tttggactgt
tggtcaactg
aacttgagct
cgtactatat

99

ccagctaaag
tctcctataa
tgeccatget
accgtctgaa
caagtcgcga
catcgtgecag
tgggagtegge
cagacaagtt
aaagtgttta
tttttgatgc
gaatactgeg
tcttggtata
caagccagaa
taaacgagct
caacggcctsg
aattctacat
ttgctgatte
gctatacact
ctatgttttc
ctctgatttt
ataagcacgg
gaagtaagac
agcctcgtet
tcacattgac
attcgattat
cgaaaagttg
tgaccceectg
tttcgaagat
tctetatgee
taaggaaaca
tgatgactgce
gtcgtcaatc
caagcacgat
ggagctcccee
cgagtccgga
cgttcaggeg
ccteggtgaa
tggcgacatc
tctgetcact
gttcactgat
gaagctgtgce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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ttccacgectc tctacaacag cgtgaatgaa atgggcttta tcgcactgeg agatcaggaa 2520
gtcggtatga tcattccata cctcaagaag gcctgggetg accagtgtaa gagctatttg 2580
gtggaggcea agtggtacaa ctetgggtat atcceccacce tccaggaata catggagaat 2640
gecatggattt cggttactge geccgtecatg ttgettcatg catatgegtt caccgecaac 2700
cctatcacta aggaagctct tgagtttctg caagattcac cggacatcat tcgtatcagt 2760
tccatgattg tccgacttga agatgacctg ggaaccagct ctgatgagct gaagcgcgss 2820
gacgtcceta agtcgatcca gtgetacatg cacgagacgg gtgtgtcaga agatgaggece 2880
cgtgaacata tccgagacct tattgctgag acatggatga agatgaacag cgcacgcttc 2940
ggaaatccge catatttgec ggatgtcttt atcgggattg ccatgaactt ggtgcggatg 3000
tetcagtgta tgtaccttta tggagacggg cacggaglic aggaaaacac caaggaccga 3060
gttctgtege tetttattga ccccatccca tageggeege ggtttatcag actgaatatg 3120
acagtcctge gecatttgatg agataatgac attgtttctt cttgacttta tgtatctcta 3180
agggectgte ctaaacacta catatctttc cgaccatatc ggatcatgga ctattttcta 3240
gatacaagcg cagtacttat gcctatgttt accggggact tactcgggac acttgatccg 3300
gttggagetg tttctgetge ccaatgetac tgtagaagac tgecattgcac actactacgg 3360
cgaaagggee cageacggeg actacgagca tggaaatgtt atggctaata gecactgatt 3420
cattcacatt cctagcttac agccgtataa aatagagata cagcattcgg aacgcatcat 3480
tcttcactag gagtgaattg atagggttga gtaggcgatc ccacggegtg cageggtgee 3540
acgttctgec acgttctact atgegtggat gataggatat cgatttcagt aacgttaagt 3600
ggatcaaaga catgatctct tactgagagt tattctgtgt ctgacgaaat atgttgtgta 3660
tatatatata tgtacgttaa aagttccgtg gagttaccag tgattgacca atgtttiatc 3720
ttctacagtt ctgecetgtet accccattct agectgtacct gactacagaa tagtttaatt 3780
gtggttgacc ccacagtcgg aggcggagga atacagcacc gatgtggect gtetccatec 3840
agattggcac gcaattttta cacgcggaaa agatcgagat agagtacgac tttaaattta 3900
gtccceggeg gettetattt tagaatattt gagatttgat tctcaagcaa ttgatttggt 3960
tgggtcaccc tcaattggat aatatacctc attgctcgge tacttcaact catcaatcac 4020
cgtcatacce cgecatataac cctccattce cacgatgtcg tccaagtcge aattgactta 4080
cggtgetcga geccagcaage accccaatcc tctggcaaag agactttttg agattgecga 4140
agcaaagaag acaaacgtta ccgtctctge tgatgtgacg acaacccgag aactcctgga 4200
cctcgetgac cgtacggaag ctgttggatc caatacatat gccgtctage aatggactaa 4260
tcaacttttg atgatacagg tctcggtccc tacatcgecg tcatcaagac acacatcgac 4320
atcctcaccg atttcagegt cgacactatc aatggcctga atgigcigge tcaaaagcac 4380
aactttttga tcttcgagga ccgcaaattc atcgacatcg gcaataccgt ccagaagcaa 4440
taccacggcg gtgctctgag gatctccgaa tgggeccaca ttatcaactg cagegttetc 4500
cctggegagg geatcgtega ggetetggee cagaccgeat ctgegcaaga cttcccctat 4560
ggtcctgaga gaggactgtt ggtcctggeca gagatgacct ccaaaggatc getggctacsg 4620
ggcgagtata ccaaggcatc ggttgactac getcgcaaat acaagaactt cgttatggst 4680
ttcgtgtega cgegggecct gacggaagtg cagtcggatg tgtettcage ctcggaggat 4740
gaagatttcg tggtcttcac gacgggtgtg aacctctcit ccaaaggaga taagcltgga. 4800
cagcaatacc agactcctge atcggctatt ggacgeggtg ccgactttat catcgeeggt 4860
cgaggcatct acgetgetec cgacccggtt gaageigcecac agcggtacca gaaagaagge 4920
tgggaagett atatggeccag agtatgegge aagtcatgat ttcctcttgg agcaaaagtg 4980
tagtgccagt acgagtgtig tggaggaagg ctgcatacat tgtgectgtc attaaacgat 5040
gagctcgtce gtattggece ctgtaatgec atgtttteecg cceccaateg tcaaggtttt 5100

[0064]
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ccctttgtta
aggctttatc
caggacaagt
ctcagacagg
tgcgecatttg
gtcctaaaca
gcgecagtact
ctgtttetge
gceccageacg
attcctaget
taggagtgaa
gccacgttet
gtaatcagct
atcccaacct
geggegsteg
gctaataaat
ctctcccaaa
CcCCacggeccg
atgcaggagg
ccagggactt
gctacgecttt
cgacgtcget
tgcatgctga
cagagtectg
agcatagcga
aaacgcagat
tatcgtctge
gtggtgatgt
tacacaatat
gcgecacgtge
gtcatagcetg
cggaagcata
gttgegelcea
cggccaacge
tgactcgetlg
aatacggtta
gcaaaaggcec
ccctgacgag
ataaagatac
geegettacce
ctcacgetgt
cgaacccccee
cccggtaaga
gaggtatgta

[0065]

gattcctacc
tatgtagtcg
cgacctgtgce
cteccttcaat
atgagataat
ctacatatct
tatgcctatg
tgcccaatge
gcgactacga
tacagccegta
ttgatagggt
actatgegtg
agctaacact
gccgaatgtg
attttcagta
acacgetgtg
acgttcttgt
caccaaaccc
gggcttcatg
tcteceggage
gtccgtatgsg
gacgataccce
cccaagtgceg
ccgtgagacce
agcatggcetg
gctggeeatg
cgacggtagt
cgeeggegcet
cacgatcggce
agcttttgtt
tttectgtgt
aagtgtaaag
ctgeeegett
gcgegggagas
cgeteggticeg
tccacagaat
aggaaccgta
catcacaaaa
caggecgtttce
ggatacctgt
aggtatctca
gttcagcceesg
cacgacttat
ggcggtgcta

agtcatctag
ataagcaaag
agaagagata
atcatcttct
gacattgttt
ttccgaccat
tttaccgggg
tactgtagaa
gcatggaaat
taaaatagag
tgagtaggceg
gatgatagga
accgtttegg
gteggatecee
gcataattte
gtatatactg
tcaggaagac
aacgatatgg
cgatcctatt
cacgaacgtt
atgctgeetg
cagacccagc
aagatccgga
aactactaac
gaagctgtte
caccgaggtce
ggccaagege
tttgataaga
gcetatctta
ccctttagtg
gaaattgtta
cctggegtec
tccagteggg
geggtttigeg
ticggetgeg
caggggataa
aaaaggccgce
atcgacgctc
cccectggaag
ccgeetttet
gttcggtgta
accgetgesge
cgccactgge
cagagttctt

caagtgaggt
tggactgata
acagcttgge
gtcggtttat
cttcttgact
atcggatcat
acttactcgg
gactgcattg
gttatgegcta
atacagcatt
atcccacggc
tatcccaatt
ccetgtetceg
cctgecgatce
cctcagtaca
aatgaattcg
aggacgtcaa
acactttcac
tcgactcggce
tttccegage
ttaggatccce
gcttggatca
tccataatga
agacatgcag
gccaggeetg
ttgcgaageg
aagcatatca
gcgatgatge
atagccgggce
agggttaatt
tccgetcaca
ctaatgagtg
aaacctgteg
tattgggcgc
gcgageggta
cgcaggaaag
gttgctgece
aagtcagags
ctcecetegtg
ccetteggga
ggtcgttege
cttatccggt
agcagccact
gaagtgeles

aagctttgce
gcttaatatg
atcacgcatc
cagactgaat
ttatgtatct
ggactatttt
gacacttgat
cacactacta
atagccactg
cggaacgcat
gtgecageggt
gtcagattta
aatccteece
tccgatcecc
tctgactett
tgtagcgaac
taagaaacac
atccctgacg
ggceteagea
atgcctgtgt
aatcacaatc
aggagacacc
taggtaagtt
tcatacagag
tgggagcagce
agacattgca
gcaggtctat
ccggttgaac
aacaggagct
gcBcgettee
attccacaca
aggtaactca
tgccagetge
tctteecgett
tcagetcact
aacatgtgag
tttttccata
tggcgaaacc
cgctetectg
agcgtggesce
tccaagcetgg
aactatcgte
ggtaacagga
cctaactacg

101

agaaacgcca
gaaggtccct
agtgcctect
atgacagtcc
ctaagggcct
ctagatacaa
ccggttggag
cggcgaaageg
attcattcac
cattcttcac
gccacgttet
gcctagagge
tatggtgeeg
tggacggatt
agtcagaaat
cggaggctct
caacagtctt
ccaccgtgga
ggraaggccy
atatgcatcg
gagggcttca
attctgcaag
aggcacaaca
tctectatece
gctgaggcecg
agtgtatcgg
ctcttcaagt
cgtgeetttg
ttatcgatca
cgtaatcatg
acataggagc
cattaattgc
attaatgaat
cctegeteac
caaaggeget
caaaaggcca
ggeteegecee
cgacaggact
ttccgacccet
tttctcatag
getgtgtgea
ttgagtccaa
ttagcagagc
gctacactag

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
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aaggacagta tttggtatct gcgectctget gaageccagtt accttcggaa aaagagttgg 7800
tagctcttga tccggcaaac aaaccaccgc tggtageggt ggtttttttg tttgcaagcea 7860
gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtce 7920
tgacgctcag tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag 7980
gatcttcacc tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata 8040
tgagtaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta tctcagcgat 8100
ctgtctattt cgttecatcca tagttgectg actcceccgte gtgtagataa ctacgatacg 8160
ggagggctta ccatctggee ccagtgetge aatgataccg cgagacccac getcaccgge 8220
tccagattta tcagcaataa accagccagc cggaagggcce gagcgcagaa gtggtcctge 8280
aactttatcc gcctecatce agtctattaa ttgttgecgg gaagctagag taagtagttc 8340
gccagttaat agtttgegeca acgttgttge cattgetaca ggeatcgtgg tgtcacgete 8400
gtcgtttggt atggeticat tcagctccgg ttcccaacga tcaaggcgag ttacatgatc 8460
ccccatgttg tgcaaaaaag cggttagetc cttcggtect cecgategttg tcagaagtaa 8520
gttggcegea gtgttatcac tcatggttat ggcagcactg cataattctc ttactgtcat 8580
gccatccgta agatgetttt ctgtgactgg tgagtactca accaagtcat tctgagaata 8640
gtgtatgegg cgaccgagtt getcttgece ggegtcaata cgggataata ccgegecaca 8700
tagcagaact ttaaaagtgc tcatcattgg aaaacgttct tcggggcgaa aactctcaag 8760
gatcttaccg ctgttgagat ccagttcgat gtaacccact cgtgcaccca actgatcttc 8820
agcatctttt actttcacca gegtttctgg gtgagcaaaa acaggaaggce aaaatgecge 8880
aaaaaaggga ataagggcga cacggaaatg ttgaatactc atactcttcc tttttcaata 8940
ttattgaagc atttatcagg gttattgtct catgagegga tacatatttg aatgtattta 9000
gaaaaataaa caaatagggg ttccgecgecac atttccccga aaagtgecac ctgaacgaag 9060
catctgtget tcattttgta gaacaaaaat gcaacgcgag agcgctaatt tttcaaacaa 9120
agaatctgag ctgcattttt acagaacaga aatgcaacgc gaaagcgcta ttttaccaac 9180
gaagaatctg tgecttcattt ttgtaaaaca aaaatgcaac gcgagagege taatttttca 9240
aacaaagaat ctgagctgca tttttacaga acagaaatgc aacgcgagag cgctatttta 9300
ccaacaaaga atctatactt cttttttgtt ctacaaaaat gcatcccgag agcgctattt 9360
ttctaacaaa gcatcttaga ttactttttt tctcctttgt gegetctata atgcagtcte 9420
ttgataactt tttgcactgt aggtccgtta aggttagaag aaggctactt tggtgtctat 9480
tttctcttcc ataaaaaaag cctgactcca cttcccgegt ttactgatta ctagcgaage 9540
tgegggtegca ttttttcaag ataaaggcat ccccgattat attctatacc gatgtggatt 9600
gcgecatactt tgtgaacaga aagtgatagce gttgatgatt cttcattggt cagaaaatta 9660
tgaacggttt cttctatttt gtctctatat actacgtata ggaaatgttt acattttcgt 9720
attgttttcg attcactcta tgaatagttc ttactacaat ttttttgtct aaagagtaat 9780
actagagata aacataaaaa atgtagaggt cgagtttaga tgcaagttca aggagcgaaa 9840
ggtggatggg taggttatat agggatatag cacagagata tatagcaaag agatactttt 9900
gagcaatgtt tgtggaagecg gtattcgcaa tattttagta getcgttaca gtccggtiges 9960
tttttggttt tttgaaagtg cgtcttcaga gegettttgg ttttcaaaag cgctctgaag 10020
ttcctatact ttctagagaa taggaactic ggaataggaa cttcaaagcg tttccgaaaa 10080
cgagecgette cgaaaatgca acgcgagctg cgcacataca gctcactgtt cacgtcgeac 10140
ctatatctge gtgttgectg tatatatata tacatgagaa gaacggcata gtgegtgttt 10200
atgcttaaat gcgtacttat atgecgtctat ttatgtagga tgaaaggtag tctagtacct 10260
cctgtgatat tatcccattc catgeggggt atcgtatget tccttcageca ctacccttta 10320
gctgttetat atgetgecac tcctcaattg gattagtctc atccttcaat getatcattt 10380
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cctttgatat tggatcatac taagaaacca ttattatcat gacattaacc tataaaaata 10440
ggegtatcac gaggececttt cgtctegege gtttcggtga tgacggtgaa aacctcigac 10500
acatgcagct cccggagacg gtcacagett gtctgtaage ggatgecggg agcagacaag 10560
cccgteaggg cgegtcageg ggtgttggeg getegteggeg ctggettaac tatgeggeat 10620
cagagcagat tgtactgaga gtgcaccata ccacagcttit tcaattcaat tcatcatttt 10680
ttttttatte ttttttttga ttteggttte ttigaaattt ttttgattcg gtaatctccg 10740
aacagaagga agaacgaagg aaggagcaca gacttagatt ggtatatata cgcatatgta 10800
gtgttgaaga aacatgaaat tgcccagtat tcttaaccca actgcacaga acaaaaacct 10860
gcaggaaacg aagataaatc atgtcgaaag ctacatataa ggaacgtgcet getactcate 10920
ctagtcctgt tgctgeccaag ctatttaata tcatgcacga aaagcaaaca aacttgtgtg 10980
cttcattgga tgttcgtacc accaaggaat tactggagtt agttgaagca ttaggtccca 11040
aaatttgttt actaaaaaca catgtggata tcttgactga tttttccatg gagggcacag 11100
ttaagccget aaaggcatta tccgccaagt acaatttttt actcttcgaa gacagaaaat 11160
ttgetgacat tggtaataca gtcaaaltge agtactctge gggtgtatac agaatagcag 11220
aatgggcaga cattacgaat gcacacggtg tggtgggcce aggtattgtt ageggtitga 11280
agcaggcgec agaagaagta acaaaggaac ctagaggcct tttgatgtta gcagaattgt 11340
catgcaaggg ctccctatct actggagaat atactaaggg tactgttgac attgcgaaga 11400
gcgacaaaga ttttgttatc ggetttattg ctcaaagaga catgggtgga agagatgaag 11460
gttacgattg gttgattatg acacccggtg tgggtttaga tgacaaggga gacgcattgg 11520
gtcaacagta tagaaccgtg gatgatgtgg tctctacagg atctgacatt attattgtig 11580
gaagaggact atttgcaaag ggaagggatg ctaaggtaga gggtgaacgt tacagaaaag 11640
caggctggga agcatatttg agaagatgcg gccagcaaaa ctaaaaaact gtattataag 11700
taaatgcatg tatactaaac tcacaaatta gagcttcaat ttaattatat cagttattac 11760
cclalgeggt gtgaaatacc gcacagatge gtaaggagaa aataccgcat caggaaattg 11820
taaacgttaa tattttgtta aaattcgcgt taaatttttg ttaaatcagc tcatttitta 11880
accaalaggc cgaaatcggc aaaatccctt ataaatcaaa agaatagacc gagatagggt 11940
tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca 12000
aagggcgaaa aaccgtctat cagggegatg geccactacg tgaaccatca ccctaatcaa 12060
gttttttggg gtcgaggtge cgtaaagcac taaatcggaa ccctaaaggg agcccccgat 12120
ttagagcttg acggggaaag ccggcgaacg tggcegagaaa ggaagggaag aaagcgaaag 12180
gagcgggege tagggegetg geaagtgtag cggtcacget gegegtaace accacacceg 12240
ccgegettaa tgegeegeta cagggegegt cgegecatte gecattcagg ctgegecaact 12300
gttgggaagg gegateggtg cgggectett cgetattacg ccagetggeg aaagggggat 12360
gtgctgcaag gcgattaagt tgggtaacgc cagggttttc ccagtcacga cgttgtaaaa 12420
cgacggcecag tgagegegeg taatacgact cactataggg cgaattgggt accgggececc 12480
cceac 12485
<212> 2874 : DNA
211> KE : 12485
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<400> BIFFIIAT -

atggctcage tctcatttaa tgcagegetg aagatgaatg cattggggaa caaggcaatc 60
cacgatccaa cgaattgcag agccaaatct gagggccaaa tgatgtgggt ttgctccaaa 120
tcagggegaa ccagagtaaa aatgtcgaga ggaagtggtg gtcctggtee tgtcgtaatg 180
atgagcagca gcactggecac tagcaaggtg gtttccgaga cttccagtac cattgtggat 240
gatatccctc gactctccge caattatcat ggegatctgt ggcaccacaa tgttatacaa 300
actctggaga caccatttcg tgagagttct acttaccaag aacgggcaga tgagetggtt 360
gtgaaaatta aagatatgtt caatgcgctc ggagacggag atatcagtcc gtctgcatac 420
gacactgcgt gggtggcgag ggtggegace atttectetg atggatctga gaagecacgg 480
tttcctcagg ctctcaactg ggttttcaac aaccagctcc aggatggatc gtggggtatce 540
gaatcgcact ttagtttatg cgatcgattg cttaacacga ccaattctgt tatcgcccte 600
tcggtttgga aaacagggea cagccaagta gaacaaggta ctgagtttat tgcagagaat 660
ctaagattac tcaatgagga agatgagttg tccccggatt tcgaaataat ctttcctgct 720
ctgctgecaaa aggcaaaagc gttggggatc aatcttcctt acgatcttcc atttatcaaa 780
tatttgtcga caacacggga agccaggett acagatgttit ctgeggecage agacaatatt 840
ccagccaaca tgttgaatgc gttggagggt cttgaggaag ttatggactg gaagaagatt 900
atgaggtttc aaagtaaaga tggatctttc ctgagctccc ctgettccac tgectgigta 960
ctgatgaata caggggacga aaaatgtttc acttttctca acaatctgct ggtcaaattc 1020
ggcggetgeg tgeecetgtat gtattccate gatctgetgg aacgecttic getggtigat 1080
aacattgagc atctcggaat cggtcgecat ttcaaacaag aaatcaaagt agctcttgat 1140
tatgtctaca gacattggag tgaaagegec atcggttggg gcagagacag cctcgttcca 1200
gatctcaaca caacagccct cggectgega actcttegea cgecacggata cgatgtttet 1260
tcagatgttt tgaataattt caaagatgaa aacgggcggt tcttctcctc tgecgggccaa 1320
acccatgtgg aattgagaag cgtggtgatt cttttcagag cttccgacct tgcatttcct 1380
gacgaaggag ctatggacga tgctagaaaa tttgcagaac catatcttag agacgcactt 1440
gcaacaaaaa tctcaaccaa tacaaaacta ttcaaagaga ttgagtacgt ggtggagtac 1500
ccttggcaca tgagtatccc acgectcagaa gecagaagtt atattgattc gtatgatgac 1560
gattatgtat gggagaggaa gactctatat agaatgccat ctttgagtaavttcaaaatgt 1620
ttagaattgg caaaattgga cttcaatatc gtacaatctt tgcatcaaga ggagtigaag 1680
cttctaacaa gatggtggaa ggaatccggc atggcagata taaatttcac tcgacaccga 1740
gtggeggagg tttattttic atcagctaca tttgaacccg aatattctge cactagaatt 1800
gccttcacaa aaattggttg tttacaagtc ctttttgatg atatggctga catctttgea 1860
acactagatg aattgaaaag tttcactgag ggagtaaaga gatgggatac atctttgcta 1920
catgagattc cagagtgtat gcaaacttgc tttaaagttt ggttcaaatt aattgaagaa 1980
gtasataatg atgtggttaa ggtacaagga cgtgacatgc tcgctcacat aagaaaaccc 2040
tggegagttgt acttcaattg ttatgtacaa gaaagggagt ggcttgacge tgggtatata 2100
ccaacttttg aagagtactt aaagacttat gctatatcag taggccttgg accgtgtacc 2160
ctacaaccaa tactactaat gggtgagctt gtgaaagatg atgttgttga gaaagtgcac 2220
tatccctcaa atatgtttga gettgtatce ttgagttgge gactaacaaa cgacaccaaa 2280
acatatcagg ctgaaaaggc tcgaggacaa caagectcag geatageatg ctatatgaag 2340
gataatctag gagcaactga ggaagatgcc atcaagcaca tatgtcgtgt tgttgaccgs 2400
gccttgaaag aagcaagctt tgaatatttc aaaccatcca atgatatccc aatgggttge 2460
aagiccttta tttttaacct tagattgtgt gtccaaatct tttacaagtt tatagatggg 2520
tacggaatcg ccaatgagga gattaaggat tatataagaa aagtttatat tgatccaatt 2580
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caagtatga 2589
<212> K7 : DNA
Q11> K : 2589

JTH)ZFR 1 Seq_83

FFoHER
%)
Q13> HM4FR . PEOLER
<400> RIFFAT -
MAQLSFNAAL KMNALGNKAI HDPTNCRAKS EGQMMWVCSK SGRTRVKMSR GSGGPGPVVM 60
MSSSTGTSKV VSETSSTIVD DIPRLSANYH GDLWHHNVIQ TLETPFRESS TYQERADELV 120
VKIKDMFNAL GDGDISPSAY DTAWVARVAT ISSDGSEKPR FPQALNWVFN NQLQDGSWGI 180
ESHFSLCDRL LNTTNSVIAL SVWKTGHSQV EQGTEFIAEN LRLLNEEDEL SPDFEITFPA 240
LLQKAKALGI NLPYDLPFIK YLSTTREARL TDVSAAADNI PANMLNALEG LEEVMDWKKI 300
MRFQSKDGSF LSSPASTACV LMNTGDEKCF TFLNNLLVKF GGCVPCMYSI DLLERLSLVD 360
NIEHLGIGRH FKQEIKVALD YVYRHWSERG IGWGRDSLVP DLNTTALGLR TLRTHGYDVS 420
SDVLNNFKDE NGRFFSSAGQ THVELRSVVI LFRASDLAFP DEGAMDDARK FAEPYLRDAL 480
ATKISTNTKL FKEIEYVVEY PWHMSIPRSE ARSYIDSYDD DYVWERKTLY RMPSLSNSKC 540
LELAKLDENI VQSLHQEELK LLTRWWKESG MADINFTRHR VAEVYFSSAT FEPEYSATRI 600
AFTKIGCLQV LFDDMADIFA TLDELKSFTE GVKRWDTSLL HEIPECMQTC FKVWFKLIEE 660
VNNDVVKVQG RDMLAHIRKP WELYFNCYVQ EREWLDAGYI PTFEEYLKTY AISVGLGPCT 720
LQPILLMGEL VKDDVVEKVH YPSNMFELVS LSWRLTNDTK TYQAEKARGQ QASGIACYMK 780
DNLGATEEDA IKHICRVVDR ALKEASFEYF KPSNDIPMGC KSFIFNLRLC VQIFYKFIDG 840
YGIANEEIKD YIRKVYIDPT QV 862
<212> 3% . PRT
Q211> K . 862

32 %R : Seq_84

oA
]l
Q13> £t - FHELER
<400> RIFFIAT -
gtgtagccga tcaacggecg gacccaggac gecatgeggg tgacgacatc cgtgttggtg 60
aacgagatcc agcggatgat ctggacgaag tcgagcgagce tgctgeccag gagcgtggtce 120
gtcgagtctt cgttggtecac tgctcttgtg agtgttatic agcacaaaag caagegtatc 180
atcgtaagtc gaggggggaa cgecaccgtge agggeaatcg ccatacactc cgtcagcacc 240
aggccgtetg cgecgacaaa cgteggggtc ttgeccageg ggttcaggtt ccagtagaag 300
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tctgggacge cgttggeegg ctgecageteg acttgeteca getccaagee gatggatttt 360
gcgacagett ggatgectag ggctcgggge ctecgetgtt gecagttage cctgegacca 420
tatgctggge tttccgactc atagggataa catgaaaacg gtgctgacct tgtacgtgta 480
gagctttceca aagettcege getcettcag tttetettet gtactgecat tctgatgegg 540
cagagccggt gegtcgacaa gegtatcege ggtcataget gggtgacgeg tgggattecg 600
gggtgcattg agagtactag aaaattaaaa tgttcagatg ctatatcacg ggacaaggaa 660
atattcaagt acttcattgg gaactcatgc atcggagega tggatcatic cgacaccgaa 720
gegatcagtcc cccgaccege cgggattata cgegaaacce tatagggacg gtacatttct 780
ctaaggaagt tcagggtctc tagaacactg attagcgaga aatgcaatca attttgtgta 840
tatcagctce tacgactcat tgtgtcgecac tctgtgegtc agggaatatc ccagggaaat 900
cttgeggeee atatctggee ttccgactge tagctcgaaa getttaagca attgatgggt 960
ctaaggtaga caagatggtg aagctaggtc atccgaacat ggattgacaa tgaattacag 1020
ctcatgatat tgcttgeegt agacgattcc atgctctcca gagagetcta gttceettgg 1080
gcagacaatc cataagcaat tgattatctc ggtgactgtt accgecggat tgagcatata 1140
tgcagececee atgtagttcg ccgggtggta ggectgtcag tecegtctaat ccatagacaa 1200
acttccatga ctcgaacaca atcttgagge tgcaggcatt gctcctagag acataagcca 1260
gtgcccagge tattttaagg actgctccce cggggegaaa gatgatcect ccgtgecegt 1320
tcactccgtc accgaccgeca atagtcagtc tggagtgect cttgaacaat gtccaggttig 1380
actctggetg acatcaaata cctggaactc cctctctatc gttcagtcta catgctcage 1440
ttcteetege agtcagacga accgeggeeg catggetcag ctetecattta atgeageget 1500
gaagatgaat gcattgggga acaaggcaat ccacgatcca acgaattgca gagccaaatc 1560
tgagggccaa atgatgtgge tttgctccaa atcagggega accagagtaa aaatgtcgag 1620
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aggaagtggt ggtcctggtec ctgtcgtaat gatgagcage agcactggca ctagcaaggt 1680
ggtttccgag acttccagta ccattgtgga tgatatccct cgactctceg ccaattatca 1740
tggcgatctg tggecaccaca atgttataca aactctggag acaccatttc gtgagagttc 1800
tacttaccaa gaacgggcag atgagctggt tgtgaaaatt aaagatatgt tcaatgegcet 1860
cggagacgega gatatcagtc cgtctgcata cgacactgeg tgggtggega gggtggcgac 1920
catttcctet gatggatctg agaagccacg gtttcctcag getctcaact gggttttcaa 1980
caaccagctc caggatggat cgtgggegtat cgaatcgecac tttagtttat gegatcgatt 2040
gcttaacacg accaattctg ttatcgccct ctcggtttgg aaaacagggc acagccaagt 2100
agaacaaggt actgagttta ttgcagagaa tctaagatta ctcaatgagg aagatgagtt 2160
gtcceceggat ttcgaaataa tctttcctge tctgetgcaa aaggcaaaag cgttggggat 2220
caatcttcet tacgatcttc catttatcaa atatttgtcg acaacacggg aagccaggcet 2280
tacagatgtt tctgcggcag cagacaatat tccagccaac atgttgaatg cgttggagss 2340
tcttgaggaa gttatggact ggaagaagat tatgaggttt caaagtaaag atggatcttt 2400
cctgagetee cctgetteca ctgeectgtgt actgatgaat acaggggacg aaaaatgttt 2460
cacttttctc aacaatctge tggtcaaatt cggeggetge gtgeccctgta tgtattccat 2520
cgatctgetg gaacgecttt cgetggttga taacattgag catctcggaa tcggtcgeca 2580
tttcaaacaa gaaatcaaag tagctcttga ttatgtctac agacattgga gtgaaagggg 2640
catcggttgg ggcagagaca gcctecgttee agatctcaac acaacggccc tcggeetgeg 2700
aactcttcge acgcacggat acgatgtttc ttcagatglt tigaataatt tcaaagatga 2760
aaacgggegg ttcttetect ctgegggeca aacccatgtg gaattgagaa gegtggtgat 2820
tcttttcaga gcttecgace ttgecatttcc tgacgaagga gectatggacg atgctagaaa 2880
atttgcagaa ccatatctta gagacgcact tgcaacaaaa atctcaacca atacaaaact 2940
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attcaaagag attgagtacg tggtggagta cccttggcac atgagtatcc cacgctcaga 3000
agccagaagt tatattgatt cgtatgatga cgattatgta tgggagagga agactctata 3060
tagaatgcca tctttgagta attcaaaatg tt£agaattg gcaaaattgg acttcaatat 3120
cgtacaatct ttgcatcaag aggagttgaa gcttctaaca agatggtgga aggaatccgg 3180
catggcagat ataaatttca ctcgacaccg agtggcggag gtttattttt catcagctac 3240
atttgaaccc gaatattctg ccactagaat tgccttcaca aaaattggtt gtttacaagt 3300
cctitttgat gatatggetg acatctttgc aacactagat gaattgaaaa gtttcactga 3360
gggagtaaag agatgggata catctttgct acatgagatt ccagagtgta tgcaaacttg 3420
ctttaaagtt tggttcaaat taattgaaga agtaaataat gatgtggtta aggtacaagg 3480
acgtgacatg ctcgctcaca taagaaaacc ctgggagttg tacttcaatt gttatgtaca 3540
agaaagggag tggcttgacg ctgggtatat accaactttit gaagagtact taaagactta 3600
tgctatatca gtaggecttg gaccgtgtac cctacaacca atactactaa tgggtgagcet 3660
tgtgaaagat gatgttgttg agaaagtgca ctatccctca aatatgtttg agcttgtate 3720
cttgagttgg cgactaacaa acgacaccaa aacatatcag gctgaaaagg ctcgaggaca 3780
acaagcctca ggecatageat gctatatgaa ggataatcta ggagcaactg aggaagatgc 3840
catcaagcac atatgtcgtg ttgttgaccg ggccttgaaa gaagcaagct ttgaatattt 3900
caaaccatcc aatgatatcc caatgggttg caagtccttt atttttaacc ttagattgtg 3960
tgtccaaatc ttttacaagt ttatagatgg gtacggaatc gccaatgagg agattaagga 4020
ttatataaga aaagtttata ttgatccaat tcaagtatga gcggccgetc acttctaatc 4080
tatatggtgt cctaaccttt tacattgatg aatcaagacc ctgggcctat gataccgeca 4140
gctttcgaca geccgagace tcgagcacca aagttatgtt caaaggagge atattgttga 4200
atatgatggt tgttagcttc tcagagacat ctgcagatgc ctaaggaacc gtattgtaga 4260
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agcatgagcc aggtatatag aacaacactt agaaaaaaag tagtcctaga tcccagacac 4320
tattgctatg ttacgctttc atataatcta gaccctctee tgattcatct actctatagt 4380
catattctga aatagtcatc atgctcagat ttcagtaacg ttaagtggat caaagacatg 4440
atctcttact gagagttatt ctgtgtctga cgaaatatgt tgtgtatata tatatatgta 4500
cgttaaaagt tccgtggagt taccagtgat tgaccaatgt tttatcttct acagttctge 4560
ctgtctacce cattctaget gtacctgact acagaatagt ttaattgtgg ttgaccccac 4620
agtcggagge ggaggaatac agcaccgatg tggectgtet ccatccagat tggeacgcaa 4680
tttttacacg cggaaaagat cgagatagag tacgacttta aatttagtcc ccggeggett 4740
ctattttaga atatttgaga tttgattctc aagcaattga tttggttggg tcaccctcaa 4800
ttggataata tacctcattg ctcggectact tcaactcatc aatcaccgtc ataccccgcea 4860
tataaccctc cattcccacg atgtcgtcca agtcgcaatt gacttacggt gctcgageca 4920
gcaagcacce caatcctctg gcaaagagac tttttgagat tgccgaagca aagaagacaa 4980
acgttaccgt ctctgetgat gtgacgacaa cccgagaact cctggacctc gctgaccgta 5040
cggaagctgt tggatccaat acatatgecg tctagcaatg gactaatcaa cttttigatga 5100
tacaggtctc ggtccctaca tcgecgtcat caagacacac atcgacatce tcaccgattt 5160
cagcgtcgac actatcaatg gecctgaatgt getggetcaa aagcacaact ttttgatctt 5220
cgaggaccge aaattcatcg acatcggcaa taccgtccag aagcaatacc acggeggtge 5280
tctgaggatc tccgaatggg cccacattat caactgcage gttctccctg gegagggeat 5340
cgtcgagget ctggeccaga ccgecatctge gecaagacttc ccctatggtc ctgagagagg 5400
actgttggtc ctggcagaga tgacctccaa aggatcgetg getacgggeg agtataccaa 5460
ggcatcggtt gactacgctc gcaaatacaa gaacttcgtt atgggtttcg tgtcgacgeg 55620
ggeectgacg gaagtgeagt cggatgtgtce ttcagecteg gaggatgaag atttegtggt 5580
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cttcacgacg ggtgtgaacc tctcttccaa aggagataag ctiggacagc aataccagac 5640
tcctgeateg getattggac geggtgecga ctttatcate geecggtegag gecatctacge 5700
tgeteccgac ccggttgaag ctgecacageg gtaccagaaa gaaggctggg aagcttatat 5760
ggccagagta tgeggcaagt catgatttcc tcttggagea aaagtgtagt gccagtacga 5820
gtgttgtgga ggaaggetge atacattgtg cctgtcatta aacgatgagc tcgtccgtat 5880
tggeeeetgt aatgecatgt tttecgecec caatcgtcaa ggtttteect ttgttagatt 5940
cctaccagtc atctagcaag tgaggtaagc tttgccagaa acgccaagge tttatctatg 6000
tagtcgataa gcaaagtgga ctgatagctt aatatggaag gtccctcagg acaagtcgac 6060
ctgtgcagaa gagataacag cttggcatca cgcatcagtg cctcctctca gacaggectcc 6120
ttcaatatca tcttctgtcc tagtaacggc cgccagtgtg ctggaattcg cccttaatte 6180
cagctgacca ccatgtcact tctaatctat atggtgtcct aaccttttac attgatgaat 6240
caagaccctg ggectatgat accgccaget ttcgacagee cgagacctcg agcaccaaag 6300
ttatgttcaa aggaggcata ttgttgaata tgatggttgt tagcttctca gagacatctg 6360
cagatgccta aggaaccgta ttgtagaagc atgagccagg tatatagaac aacacttaga 6420
aaaaaagtag tcctagatcc cagacactat tgctatgtta cgetttcata taatctagac 6480
cctctectga ttcatctact ctatagtcat attctgaaat agtcatcatg ctcatcatce 6540
tttcttecga ttatggstca agtggetttt caccaacgag cccgetgaca gagcagagcea 6600
aagactgagc tctccagecca gcacgecage cgcecaccage agggecaget cetgtgegtt 6660
tctacctgge tgtteggggt cggecccttig gacgeccate atgtgeagea ttgecttttg 6720
agggcecagg actgtcccte ccccaacggt gecgacttca atggaaggca tgaaaacaga 6780
gatttgcaaa tcaccattca cactgctcgg gagttagecge cgcaacatct atcagaatat 6840
ctttagaggc agtgtactca ctttttcatc acggtcagag tgttgectget ttgcacattc 6900
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tgtgcgggat cctgaccagt ggcaagataa atcgecgtga caacattgge ggcatgggcg 6960
ttgaaccctc ccagagccec tgcaacageca ctgeccacca ggttcttgga gacgtigage 7020
tccacgaggg cctegacact ggtcttgagt gtttctegaa ccgeatgttc aggtattgtc 7080
gcetgegegg tcacggtctt gectecgecee tcaatccagt tcacageege aggtttttta 7140
tcecgecacaga agttccccga cagegagacg acatccatag actcgaacce gtgettttge 7200
atcgecteca gegettgete aacccectttg gagatcatgt tcatgcecat tgegtegece 7260
gtgetgegccg tgaaccggat atagaggtcc gagccaacgg cegtggectt aatgtttiga 7320
agccgagega ageggetgga tgecattgaac gegtcctcaa tgatgagaaa tcctgecatca 7380
gagcccagec attgttttge ggegeegget tcttcgagac tgggaaatcg aacgatagge 7440
gctegggteca tgecatcgee cagecaccaga geagtcacge ctccaccgge gitgategece 7500
atgcagccac gattcgtget cgcaaccage gegeectetg tegtggacat ggggagaaac 7560
accatctttc cgttgatttt gatcggaccg gcgacgecca cagggatggg catatacccg 7620
atcacgtgca gettttgtte cctttagtga gggttaattg cgegettgge gtaatcatgg 7680
tcatagctgt ttcctgtgtg aaattgttat ccgetcacaa ttccacacaa cataggagcec 7740
ggaagcataa agtgtaaagc ctggggtgec taatgagtga ggtaactcac attaattgeg 7800
ttgecgetcac tgeecegettt ccagtcggga aacctgtegt gecagetgea ttaatgaatc 7860
ggccaacgeg cggggagagg cgegtttgegt attgggeget ctteegette ctegetecact 7920
gactcgetge getcggtegt tcggetgegg cgageggtat cagectcacte aaaggcggta 7980
atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag 8040
caaaaggcca ggaaccgtaa aaaggccgeg ttgetggegt ttttccatag getccgeceece 8100
cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta 8160
taaagatacc aggcgtttcc ccctggaage tccctegtge getetectgt tecgaccetg 8220
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ccgettaccg gatacctgte cgectttecte ccttcgggaa gegtggeget ttctcatage 8280
tcacgctgta ggtatctcag ttcggtgtag gtcgttcget ccaagetggg ctgtgtgeac 8340
gaaccccceg ttcageecga cegetgegee ttatccggta actatcgtct tgagtccaac 8400
ccggtaagac acgacttatc gccactggca gcagecactg gtaacaggat tagcagagcesg 8460
aggtatgtag gcggtgetac agagttcttg aagtggtgge ctaactacgg ctacactaga 8520
aggacagtat ttggtatctg cgectctgetg aagccagtta ccttcggaaa aagagttggt 8580
agctcttgat ccggcaaaca aaccaccgect ggtageggtg gtttttttgt ttgecaagceag 8640
cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct 8700
gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 8760
atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 88?0
gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc 8880
tgtctatttc gttcatccat agttgectga ctcccegteg tgtagataac tacgatacgg 8940
gagggcttac catctggeec cagtgetgea atgataccge gagacccacg ctcaccgget 9000
ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgea 9060
actttatccg cctccatcca gtctattaat tgttgecggg aagctagagt aagtagttcg 9120
ccagttaata gtttgcgcaa cgttgttgee attgctacag gcatcgtggt gtcacgeteg 9180
tcgtttggta tggettecatt cagetcecggt tcccaacgat caaggegagt tacatgatcc 9240
cccatgttgt gcaaaaaage ggttagctcce ttcggtcctc cgatcgttgt cagaagtaag 9300
ttggececgecag tgttatcact catggttatg geagcactge ataattctct tactgtcatg 9360
ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 9420
tgtatgegge gaccgagttg ctettgeceg gegtcaatac gggataatac cgegccacat 9480
agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg 9540
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atcttaccge tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca 9600
gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgea 9660
aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 9720
tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 9780
aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgecacc tgaacgaagce 9840
atctgtgett cattttgtag aacaaaaatg caacgcgaga gcgctaattt ttcaaacaaa 9900
gaatctgagec tgcattttta cagaacagaa atgcaacgcg aaagcgetat tttaccaacg 9960
aagaatctgt gcttcatttt tgtaaaacaa aaatgcaacg cgagagcgcet aatttttcaa 10020
acaaagaatc tgagctgcat ttttacagaa cagaaatgca acgcgagagc gctattttac 10080
caacaaagaa tctatacttc ttttttgttc tacaaaaatg catcccgaga gcgctatttt 10140
tctaacaaag catcttagat tacttttttt ctcctttgtg cgctctataa tgcagtctct 10200
tgataacttt ttgcactgta ggtccgttaa ggttagaaga aggctacttt ggtgtctatt 10260
ttctcttcca taaaaaaage ctgactccac ttcccgegtt tactgattac tagcgaagcet 10320
gcggetgeat tttttcaaga taaaggcatc cccgattata ttctataccg atgtggatig 10380
cgcatacttt gtgaacagaa agtgatagcg ttgatgattc ttcattggtc agaaaattat 10440
gaacggtttc ttctattttg tctctatata ctacgtatag gaaatgttta cattttcgta 10500
ttgttttcga ttcactctat gaatagttct tactacaatt tttttgtcta aagagtaata 10560
ctagagataa acataaaaaa tgtagaggtc gagtttagat gcaagticaa ggagcgaaag 10620
gtggatgget aggttatata gggatatagc acagagatat atagcaaaga gatacttttg 10680
agcaatgttt gtggaagcgg tattcgcaat attttagtag ctcgttacag tccggtgcesgt 10740
ttttggtttt ttgaaagtge gtcttcagag cgettitggt tttcaaaage getctgaagt 10800
tcctatactt tctagagaat aggaacttcg gaataggaac ttcaaagegt ttccgaaaac 10860
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gagcgcttce gaaaatgcaa cgcgagetge gecacatacag ctcactgttc acgtcegcacc 10920
tatatctgeg tgttgectgt atatatatat acatgagaag aacggcatag tgegtgttta 10980
tgcttaaatg cgtacttata tgcgtctatt tatgtaggat gaaaggtagt ctagtacctc 11040
ctgtgatatt atcccattcc atgeggggta tcgtatgett ccttcagecac taccctttag | 11100
ctgttctata tgctgeccact cctcaattgg attagtctca tccttcaatg ctatcattte 11160
ctttgatatt ggatcatact aagaaaccat tattatcatg acattaacct ataaaaatag 11220
gcgtatcacg aggeccttte gtctcgegeg ttteggtgat gacggtgaaa acctctgaca 11280
catgcagctc ccggagacgg tcacagettg tctgtaageg gatgeeggga geagacaage 11340
ccgtcaggge gegtecagegg gtgttggegeg gtgtegggge tggcttaact atgeggeatce 11400
agagcagatt gtactgagag tgcaccatac cacagctttt caattcaatt catcattttt 11460
tttttattct tttttttgat ttcggtttct ttgaaatttt tttgattcgg taatctccga 11520
acagaaggaa gaacgaagga aggagcacag acttagattg gtatatatac gcatatgtag 11580
tgttgaagaa acatgaaatt gcccagtatt cttaacccaa ctgcacagaa caaaaacctg 11640
caggaaacga agataaatca tgtcgaaagc tacatataag gaacgtgctg ctactcatcce 11700
tagtcctgtt getgecaage tatttaatat catgcacgaa aagcaaacaa acttgtgtge 11760
ttcattggat gttcgtacca ccaaggaatt actggagtta gttgaagcat taggtcccaa 11820
aatttgttta ctaaaaacac atgtggatat cttgactgat ttttccatgg agggcacagt 11880
taagccgcta aaggcattat ccgccaagta caatttttta ctcttcgaag acagaaaatt 11940
tgctgacatt ggtaatacag tcaaattgca gtactctgeg ggtgtataca gaatagcaga 12000
atgggcagac attacgaatg cacacggtgt ggtgggecca ggtattgtta geggtttgaa 12060
gcaggeggea gaagaagtaa caaaggaacc tagaggectt ttgatgttag cagaattgtce 12120
atgcaaggge tccctatcta ctggagaata tactaagggt actgttgaca ttgcgaagag 12180
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cgacaaagat tttgttatcg gectttattge tcaaagagac atgggiggaa gagatgaagg 12240
ttacgattgg ttgattatga cacccggtgt gggtttagat gacaagggag acgcattggg 12300
tcaacagtat agaaccgtgg atgatgtggt ctctacagga tctgacatta ttattgttgg 12360
aagaggacta tttgcaaagg gaagggatgc taaggtagag ggtgaacgit acagaaaagc 12420
aggctgggaa geatatttga gaagatgcgg ccagcaaaac taaaaaactg tattataagt 12480
aaatgcatgt atactaaact cacaaattag agcttcaatt taattatatc agttattacc 12540
ctatgcggtg tgaaataccg cacagatgeg taaggagaaa ataccgcatc aggaaattgt 12600
aaacgttaat attttgttaa aattcgcgtt aaatttttgt taaatcagct cattttttaa 12660
ccaataggcc gaaatcggca aaatccctta taaatcaaaa gaatagaccg agatagggtt 12720
gagtigtigtt ccagttigga acaagagticc actattaaag aacgtggact ccaacgtcaa 12780
agggegaaaa accgtctatc agggecgatgg cccactacgt gaaccatcac ccltaalcaag 12840
ttttttgggg tcgaggtgcc gtaaagcact aaatcggaac cctaaaggga geccccgatt 12900
tagagcttga cggggaaage cggcgaacgt ggcgagaaag gaagggaaga aagcgaaagg 12960
agcgggeget agggegetgg caagtgtage ggtcacgetg cgegtaacca ccacaccege 13020
cgcgcttaat gegeegetac agggegegte gegecatteg ccattcagge tgegeaactg 13080
tigggaaggg cgatcggtge gggectette gectattacge cagetggega aagggggatg 13140
tgctgeaagg cgattaagtt gggtaacgec agggttttce cagtcacgac gttgtaaaac 13200
gacggccagt gagegegegt aatacgactc actataggge gaattgggta ccgggeccecc 13260
ccac 13264
<212> 2R : DNA
211> KJE : 13264

JF%5) &% : Seq 85
FFHIRR
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213> YL « BRERER
<400> HIFFIIAT -
atggcttcag aaaaagaaat taggagagag agattcttga acgttttcce taaattagta 60
gaggaattga acgcatcgct tttggecttac ggtatgccta aggaagcatg tgactggtat 120
gcecactecat tgaactacaa cactccagge ggtaagctaa atagaggttit gtecgttgtg 180
gacacgtatg ctattctctc caacaagacc gttgaacaat tggggcaaga agaatacgaa 240
aaggttgeca ttctaggtty stgcattgag ttgttgcagg cttacttcett ggtegeegat 300
gatatgatgg acaagtccat taccagaaga ggccaaccat gttggtacaa ggttcctgaa 360
gttggggaaa ttgccatcaa tgacgeattc atgttagagg ctgctatcta caagettttg 420
aaatctcact tcagaaacga aaaatactac atagatatca ccgaattgtt ccatgaggtc 480
accttccaaa ccgaattggg ccaattgatg gacttaatca ctgcacctga agacaaagtc 540
gacttgagta agttctccct aaagaagcac tccttcatag ttactttcaa gactgcttac 600
tattctttct acttgcetgt cgeattggee atgtacgttg ccggtatcac ggatgaaaag 660
gatttgaaac aagccagaga tgtcttgatt ccattgggtg aatacttcca aattcaagat 720
gactacttag actgcttcgg taccccagaa cagatcggta agatcggtac agatatccaa 780
gataacaaat gttcttgggt aatcaacaag gcattggaac ttgcttccge agaacaaaga 840
aagactttag acgaaaatta cggtaagaag gactcagtcg cagaagccaa atgcaaaaag 900
atilttcaatg acttgaaaat tgaacagcta taccacgaat atgaagagtc tattgccaag 960
gatttgaagg ccaaaatttc tcaggtcgat gagtctcgtg gcttcaaage tgatgtctita 1020
actgcgttct tgaacaaagt ttacaagaga agcaaatag 1059
<212> K7 . DNA
211> K& : 1059

P4 2FE @ Seq_86

JryfiE
bl
213> LR - BREER
<400> HITHAT -
MASEKEIRRE RFLNVEPKLV EELNASLLAY GMPKEACDWY AHSLNYNTPG GKLNRGLSVV 60
DTYATLSNKT VEQLGQEEYE KVAILGWCIE LLQAYFLVAD DMMDKSITRR GQPCWYKVPE 120
VGEIAINDAF MLEAAIYKLL KSHFRNEKYY IDITELFHEV TFQTELGQLM DLITAPEDKV 180
DLSKFSLKKH SFIVTFKTAY YSFYLPVALA MYVAGITDEK DLKQARDVLI PLGEYFQIQD 240
DYLDCFGTPE QIGKIGTDIQ DNKCSWVINK ALELASAEQR KTLDENYGKK DSVAEAKCKK 300
TFNDLKTEQL YHEYEESIAK DLKAKISQVD ESRGFKADVL TAFLNKVYKR SK 352

[0080]

212> #7
QI K

. PRT
: 352

FEH4HFR : Seq 87
FIHER

Q213> HMLK . ERIEEEEE
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<400> RIFFPUAT -

cacgtgttcg cagcacagct tagagaggtc gtaattiggta agataggttg ccagctaaag 60
taaactatat aaattatata agcagttctg ccagtttgct aatacgccaa tctcctataa 120
tgcccatgeg tttacactge aatagtggec agccagtgtc ttctatcagt tgcccatggt 180
tgeacccata gectgatagt cccatcatca gatgecagage caatctgett accgtctgaa 240
gagcggtgac tacataagac cagaaaccgc cagaagacgc taagagggtc caagtcgega 300
tcattactcg accaattcgt tcacgcggec agatccagece cctggeggte catcgtgeag 360
gcagtgtcaa ttatgcgtat ttacagaaca gcaagagcag aagctgactt tgggagtsss 420
ggzacagggt atggttggag tataatatac tcgtggatat tgtcaccaag cagacaagtt 480
gaacaagttg ggatccatta tatcagcatg ggcttcttta gatcaacctc aaagtgttta 540
tttatatctt gaagacgaga cataaagagc ggatagagca actgaggaat tttttgatge 600
caatatctct ccaggataga tctgetgtgg ttcaattgtg atgaactgaa gaatactgeg 660
tgatttatga aaagaggttt ccacaggacg agctatttac acacgatagt tcttggtata 720
cggagatcgg gecttttctag gtttcaattt agagcgaaat gagatatcaa caagccagaa 780
gaatacagga gcggctatac ggecaccgget tgetaaaget ttattggacc taaacgagcet 840
cttaaagtaa catgattttg gcacagttga agagatttaa atcgggaaat caacggcctg 900
ccatctcgge tgagecgatc aacatattct attcttcate ccactaaaat aattctacat 960
gaagagaatg tctagatcaa ctaactcaga tggggaacga tggcggtcat ttgctgattc 1020
tatcataagg ctggcgttgt ctgegaatca tacactgecg aatctgetgg getatacact 1080
gacggatgga cagcggegag tacagectga acggecgaacg accaggectt ctatgtttte 1140
ccttccagta tgaccataga cctccttcag tactattatt ccaacgcatt ctctgatttt 1200
ttgactatca gtttactgtt cggggtccct ctacgaggga tctgttgaga ataagcacgg 1260
gtgacggatc ccgetgatce ttctgetceg tccgaataca atatcacatc gaagtaagac 1320
acaagcgagt tcccgattge aagtattaac acccttagat aacatcgttc agectecgtet 1380
caagggatat aatcaacact gagctctatg gcctcgetat ttgagtcaac tcacattgac 1440
caacgcggec gecatggcttc agaaaaagaa attaggagag agagattctt gaacgttttc 1500
cctaaattag tagaggaatt gaacgcatcg cttttggett acggtatgecc taaggaagca 1560
tgtgactggt atgcccactc attgaactac aacactccag gcggtaaget aaatagaggt 1620
ttgtcegttg tggacacgta tgctattctc tccaacaaga ccgttgaaca atiggggcaa 1680
gaagaatacg aaaaggttgc cattctaggt tggtgcattg agttgttgca ggcttactte 1740
ttggtegeeg atgatatgat ggacaagtcc attaccagaa gaggccaacce atgttggtac 1800
aaggttcctg aagttgggga aattgccatc aatgacgecat tcatgttaga ggctgectatce 1860
tacaagcttt tgaaatctca cttcagaaac gaaaaatact acatagatat caccgaattg 1920
ttccatgagg tcaccttcca aaccgaattg ggccaattga tggacttaat cactgcacct 1980
gaagacaaag tcgacttgag taagttctcc ctaaagaage actccttcat agttactttc 2040
aagactgctt actattcttt ctacttgect gtcgeattigg ccatgtacgt tgecggtate 2100
acggatgaaa aggatttgaa acaagccaga gatgtcttga ttccattggg tgaatacttc 2160
caaattcaag atgactactt agactgcttc ggtaccccag aacagatcgg taagatcggt 2220
acagatatcc aagataacaa atgttcttgg gtaatcaaca aggcattgga acttgcttcc 2280
gcagaacaaa gaaagacttt agacgaaaat tacggtaaga aggactcagt cgcagaagcec 2340
aaatgcaaaa agattticaa lgactigaaa attgaacagc tataccacga ataigaagag 2400
tctattgeca aggatttgaa ggccaaaatt tctcaggtcg atgagtcteg tggcttcaaa 2460
gctgatgtct taactgegtt cttgaacaaa gtttacaaga gaagcaaata ggCEECCECE 2520
gtttatcaga ctgaatatga cagtcctgeg catttgatga gataatgaca ttgtttcttc 2580
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ttgactttat gtatctctaa gggcctgtce taaacactac atatctttcc gaccatatcg 2640
gatcatggac tattttctag atacaagcgc agtacttatg cctatgttta ccggggactt 2700
actcgggaca cttgatccgg ttggagetgt ttctgetgee caatgetact gtagaagact 2760
gcattgecaca ctactacgge gaaagggcce ageacggega ctacgagcat ggaaatgtta 2820
tggctaatag ccactgattc attcacattc ctagcttaca gecgtataaa atagagatac 2880
agcattcgga acgecatcatt cttcactagg agtgaattga tagggttgag taggcgatcc 2940
cacggegtge ageggtgeca cgttetgeca cgttctacta tgegtggatg ataggatatce 3000
gatttcagta acgttaagtg gatcaaagac atgatctctt actgagagtt attctgtgte 3060
tgacgaaata tgttgtgtat atatatatat gtacgttaaa agttccgtgg agttaccagt 3120
gattgaccaa tgttttatct tctacagttc tgcctgtcta ccccattcta getgtacctg 3180
actacagaat agtttaattg tggttgaccc cacagtcgga ggcggaggaa tacagcaccg 3240
atgtggeetg tctccatcca gattggecacg caatttttac acgcggaaaa gatcgagata 3300
gagtacgact ttaaatttag tccccggegg cttctatttt agaatatttg agatttgatt 3360
ctcaagcaat tgatttggtt ggglcaccet caattggata atatacctca ttgetcgget 3420
acttcaactc atcaatcacc gtcatacccc gcatataacc ctccattcec acgatgtegt 3480
ccaagtcgea attgacttac ggtgctcgag ccagcaagca ccccaatcct ctggcaaaga 3540
gactttttga gattgccgaa gcaaagaaga caaacgttac cgtctctget gatgtgacga 3600
caacccgaga actcctggac ctcgectgacc gtacggaage tgttggatcc aatacatatg 3660
ccgtctagea atggactaat caacttttga tgatacaggt cteggtceet acatcgecgt 3720
catcaagaca cacatcgaca tcctcaccga tttcagegtc gacactatca atggcctgaa 3780
tgtgctgget caaaagcaca actttttgat cttcgaggac cgcaaattca tcgacatcgg 3840
caataccgtc cagaagcaat accacggcgg tgctctgagg atctccgaat gggcccacat 3900
tatcaactgc agecgttctce ctggcgaggg catcgtcgag getctggeee agaccgeatce 3960
tgcgeaagac ttccectatg gtecctgagag aggactgtitg gtectggeag agatgaccte 4020
caaaggatcg ctggctacgg gegagtatac caaggecatcg gttgactacg ctcgcaaata 4080
caagaactic gttatgggtt tcgtgtcgac gecgggecctg acggaagtge agtcggatgt 4140
gtcttcagee tcggaggatg aagatttcgt ggtcttcacg acgggtgtga acctctette 4200
cagaggagat aagcttggac agcaatacca gactcctgca tcggctattg gacgeggtge 4260
cgactttatc atcgecggte gaggecatcta cgetgetece gaccecggitg aagctgeaca 4320
gcggtaccag aaagaaggct gggaagctta tatggccaga gtatgeggea agtcatgatt 4380
tcctcttgga gcaaaagtgt agtgecagta cgagtgttgt ggaggaagge tgcatacatt 4440
gtgcctgtca ttaaacgatg agctcgtecg tattggeccc tgtaatgeca tgttttecge 4500
ccccaatcgt caaggttttc cctttgttag attcctacca gtcatctage aagtgaggta 4560
agctttgcca gaaacgccaa ggctttatct atgtagtcga taagcaaagt ggactgatag 4620
cttaatatgg aaggtccctc aggacaagtc gacctgtgca gaagagataa cagcttggca 4680
tcacgcatca gtgccteccte tcagacagge tccttcaata tcatcettctg tcggtttate 4740
agactgaata tgacagtcct gecgcatttga tgagataatg acattgtttc ttctigactt 4800
tatgtatctc taagggecctg tcctamacac tacatatctt tccgaccata tcggatcatg 4860
gactattttc tagatacaag cgcagtactt atgcciatgt ttaccgggga cttacicggg 4920
acacttgatc cggttggage tgtttctget geccaatget actgtagaag actgeattge 4980
acactactac ggcgaaaggg cccagcacgg cgactacgag calggaaatg ttatggctaa 5040
tagccactga ttcattcaca ttcctagctt acagccgtat aaaatagaga tacagcattc 5100
ggaacgcatc attcttcact aggagtgaat tgatagggtt gagtaggcga tcccacggceg 5160
tgcageggtyg ccacgttctg ccacgttcta ctatgegtgg atgataggat atcccaattg 5220

[0082]

118



CN 104736708 A

FF

.l

x

82/98 1L

tcagatttag
atcctceceet
ccgatccecct
ctgactctta
gtagcgaacc
aagaaacacc
tccetgacge
gcectcageag
tgeetgtgta
atcacaatcg
ggagacacca
aggtaagtta
catacagagt
gggagcagcg
gacattgcaa
caggtctatc
cggttgaacc
acaggagctlt
cgegettgge
ttccacacaa
ggtaactcac
gccagetgea
ctteccegette
cagctcacte
acatgtgagc
ttttccatag
ggcgaaaccce
gctctectgt
gegtggeget
ccaagctggsg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt

[0083]

cctagaggcesg
atggtgccga
ggacggattg
gtcagaaatg
ggaggctcte
aacagtctte
caccgtggaa
ggaaggccege
tatgcatcgg
agggcttcac
ttctgcaagt
ggcacaacac
ctcctateca
ctgaggccga
gtgtatcggt
tcttcaagtg
gtgeetttgt
tatcgatcag
gtaatcatgg
cataggagcc
attaattgcg
ttaatgaatc
ctcgetcact
aaaggcggta
aaaaggccag
gceteegececece
gacaggacta
tccgacectg
tictcatagce
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggcet
tggtectgea
aagtagttcg
gtcacgctcg

taatcagcta
tcccaacctg
cggcgglgsa
ctaataaata
tctcccaaaa
ccacggcecege
tgcaggages
cagggacttt
ctacgctttg
gacgtcgetg
gcatgctgac
agagtcctgce
gcatagcgaa
aacgcagatsg
atcgtctgee
tggtgatgtce
acacaatatc
cgcacgtgca
tcatagetgt
ggaagcataa
ttgegetceac
ggccaacgeg
gactcgetge
atacggttat
caaaaggcca
cctgacgagce
taaagatacc
ccgcttacceg
tcacgctgta
gaaccccceg
ccggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta

gctaacacta
ccgaatgtegg
ttttcagtag
cacgetgtge
cgttettgtt
accaaaccca
ggecttcatge
ctccggagece
tcegtatgga
acgatacccc
ccaagtgcga
cgtgagacca
gcatggetgg
ctggecatge
gacggtagtg
gceggegcett
acgatcggceg
gcttttgtte
ttcetgtgtg
agtgtaaagc
tgeeegettt
cggggagagg
gcteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttce
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
geggtgetac
ttggtatctg
ccggecaaaca
gcagaaaaaa
ggaacgaaaa
agatcctitt
ggtctgacag
gttcatccat
catctggcecce
cagcaataaa
ccteccatcca
gtttgegeaa
tggcttcatt

ccgtttegge
tcggatcece
cataatttcc
tatatactga
caggaagaca
acgatatgga
gatcctattt
acgaacgttt
tgctgeetgt
agacccageg
agatccggat
actactaaca
aagctgtteg
accgaggtcet
gccaagcegcea
ttgataagag
cctatcttaa
cctttagtga
aaattgttat
ctggggtgce
ccagtcggga
cgegtttgegt
tcggetgegg
aggggataac
aaaggccgeg
tcgacgetca
ccctggaage
cgeetttete
ttcggtgtag
ccgetgegee
gccactggea
agagttcttg
cgetetgetg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgectga
cagtgctgea
ccagccagcee
gtctattaat
cgttgttgee
cagctceggt
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cctgtetega
ctgcgatcct
ctcagtacat
atgaattcgt
ggacgtcaat
cactttcaca
cgactcggceg
ttccecgagea
taggatccca
cttggatcaa
ccataatgat
gacatgcagt
ccaggeetgt
tgcgaagega
agcatatcag
cgatgatgcc
tagccgggea
gggttaattg
ccgetcacaa
taatgagtga
aacctgtcgt
attgggcget
cgagcggtat
gcaggaaaga
ttgetggegt
agtcagaggt
tcecetegtge
ccttegggaa
gtcgtteget
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtageggtyg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctcceegteg
atgataccgc
ggaaggeceg
tgttgeegeg
attgctacag
tcccaacgat

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
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caaggcgagt tacatgatcc cccatgttgt gcaaaaaage ggttagctcc ttcggteete 7920
cgatcgttgt cagaagtaag ttggccgeag tgttatcact catggttatg gcagcactge 7980
ataattctct tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa 8040
ccaagtcatt ctgagaatag tgtatgcgge gaccgagttg ctcttgeccg gegtcaatac 8100
ggegataatac cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt 8160
cggggcgaaa actctcaagg atcttaccge tgtigagatc cagticgatg taacccactc 8220
gtgcacccaa ctgatcttca gecatctttta ctttcaccag cgtttctggg tgagcaaaaa 8280
caggaaggca aaatgccgea aaaaagggaa taagggcgac acggaaatgt tgaatactca 8340
tactcttcect ttttcaatat tattgaagca tttatcaggg ttattgtctc atgageggat 8400
acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa 8460
aagtgccacc tgaacgaagc atctgtgett cattttgtag aacaaaaatg caacgcgaga 8520
gcgetaattt ttcaaacaaa gaatctgage tgcattttta cagaacagaa atgcaacgcg 8580
aaagcgetat tttaccaacg aagaatctgt gettcatttt tgtaaaacaa aaatgcaacg 8640
cgagagegel aattittcaa acaaagaatc tgagctgecat ttttacagaa cagaaatgca 8700
acgcgagage getattttac caacaaagaa tctatacttc ttttttgttc tacaaaaatg 8760
catcccgaga gegetaltitt tctaacaaag catcttagat tacttttttt ctectttgtg 8820
cgctctataa tgeagtctet tgataacttt ttgecactgta ggtccgttaa ggttagaaga 8880
aggctacttt ggtgtctatt ttctcttcca taaaaaaage ctgactccac ttcccgegtt 8940
tactgattac tagcgaaget geggetgeat tttttcaaga taaaggeatc cccgattata 9000
ttctataccg atgtggattg cgcatacttt gtgaacagaa agtgatagecg ttgatgattc 9060
ttcattggtc agaaaattat gaacggtttc ttctattttg tctctatata ctacgtatag 9120
gaaatgttta cattttcgta ttgttttcga ttcactctat gaatagttct tactacaatt 9180
tttttgtcta aagagtaata ctagagataa acataaaaaa tgtagaggtc gagtttagat 9240
geaagttcaa ggagcegaaag gtggatggst aggttatata gggatatage acagagatat 9300
atagcaaaga gatacttttg agcaatgttt gtggaagcgg tattcgcaat attttagtag 9360
clcgttacag tccggtgegt ttttggtttt ttgaaagtge gtcttcagag cgettttggt 9420
tttcaaaagc gctctgaagt tcctatactt tctagagaat aggaacttcg gaataggaac 9480
ttcaaagcgt ttccgaaaac gagcgcttcc gaaaatgcaa cgegagetge gcacatacag 9540
ctcactgtte acgtegecace tatatctgeg tgttgectgt atatatatat acatgagaag 9600
aacggcatag tgcgtgttta tgcttaaatg cgtacttata tgegtctatt tatgtaggat 9660
gaaaggtagt ctagtacctc ctgtgatatt atcccattcc atgcggggta tcgtatgett 9720
ccttcagcac taccctttag ctgttctata tgctgeccact cctcaattgg attagtctca 9780
tccttcaatg ctatcattte ctttgatatt ggatcatact aagaaaccat tattatcatg 9840
acattaacct ataaaaatag gcgtatcacg aggecctttc gtctegegeg ttteggtgat 9900
gacggtgaaa acctctgaca catgcagctc ccggagacgg tcacagettg tctgtaageg 9960
gatgccggga geagacaagce ccgtcaggge gegtcagegg gtgttggegs gtgtegggse 10020
tggcttaact atgeggeatc agagcagatt gtactgagag tgcaccatac cacagetttt 10080
caattcaatt catcattttt tttttattct tttttttgat ttcggtttet ttgaaatttt 10140
tttgattcgg taatctccga acagaaggaa gaacgaagga aggagcacag acttagattg 10200
gtatatatac gcatatgtag tgttgaagaa acatgaaatt gcccagtatt cttaacccaa 10260
ctgcacagaa caaaaacctg caggaaacga agataaalca tgtcgaaagc tacatataag 10320
gaacgtgetg ctactcatcc tagtcctgtt gctgecaage tatttaatat catgcacgaa 10380
aagcaaacaa acttgtgtge ttcattggat gttcgtacca ccaaggaatt actggagtta 10440
gttgaagcat taggtcccaa aatttgttta ctaaaaacac atgtggatat cttgactgat 10500
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ttttccatgg agggcacagt taagccgcta aaggecattat ccgeccaagta caatttttta 10560
ctcttcgaag acagaaaatt tgctgacatt getaatacag tcaaatigca gtactcigeg 10620
ggtgtataca gaatagcaga atgggcagac attacgaatg cacacggtgt ggtgggccca 10680
ggtattgtta geggtitgaa gcaggcggca gaagaagtaa caaaggaacc tagaggcctt 10740
ttgatgttag cagaattgtc atgcaaggge tccctatcta ctggagaata tactaagggt 10800
actgttgaca ttgcgaagag cgacaaagat tttgttatcg getttattge tcaaagagac 10860
atgggtggaa gagatgaagg ttacgattgg ttgattatga cacccggtgt gggtttagat 10920
gacaagggag acgcattggg tcaacagtat agaaccgtgg atgatgtggt ctctacagga 10980
tctgacatta ttattgttgg aagaggacta tttgcaaagg gaagggatge taaggtagag 11040
ggtgaacgtt acagaaaagc aggctgggaa gcatatttiga gaagalgcgg ccagcaaaac 11100
taaaaaactg tattataagt aaatgcatgt atactaaact cacaaattag agcttcaatt 11160
taattatatc agttattacc ctatgcggtg tgaaataccg cacagatgcg taaggagaaa 11220
ataccgcatc aggaaatigt aaacgttaat attttgitaa aattcgegtt aaattttigt 11280
taaatcagct cattttttaa ccaataggcc gaaatcggca aaatccctta taaatcaaaa 11340
gaatagaccg agatagggtt gagtgttgtt ccagtttgga acaagagtcc actattaaag 11400
aacgtggact ccaacgtcaa agggcgaaaa accgtctatc agggcgatgg cccactacgt 11460
gaaccatcac cctaatcaag ttttttgggg tcgaggtgee gtaaagcact aaatcggaac 11520
cctaaaggga gecccecgatt tagagettga cggggaaage cggcgaacgt ggcgagaaag 11580
gaagggaaga aagcgaaagg agegggeget agggcgetgg caagtgtage ggtcacgetg 11640
cgegtaacca ccacacccge cgegettaat gegeegetac agggegegte gegecatteg 11700
ccattcaggc tgcgcaactg ttgggaaggg cgatcggtge gggectettc getattacge 11760
cagctggcga aagggggatg tgctgcaagg cgattaagtt gggtaacgece agggttttce 11820
cagtcacgac gttgtaaaac gacggccagt gagegegegt aatacgactc actataggge 11880
gaattgggta ccgggccecc ccac 11904
<212> ZE7 : DNA
211> KB @ 11904

JRH%FR @ Seq_88

IS Ik
7%
213> WA FR . MBEEFH
<400> HTFFPUAT -
MDQLVKTEVT KKSFTAPVQK ASTPVLTNKT VISGSKVKSL SSAQSSSSGP SSSSEEDDSR 60
DIESLDKKIR PLEELEALLS SGNTKQLKNK EVAALVIHGK LPLYALEKKL GDTTRAVAVR 120
RKALSILAEA PVLASDRLPY KNYDYDRVFG ACCENVIGYM PLPVGVIGPL VIDGTSYHIP 180
MATTEGCLVA SAMRGCKAIN AGGGATTVLT KDGMTRGPVV RFPTLKRSGA CKIWLDSEEG 240
QNAIKKAFNS TSRFARLQHI QTCLAGDLLF MRFRTTTGDA MGMNMISKGV EYSLKQMVEE 300
YGWEDMEVVS VSGNYCTDKK PAAINWIEGR GKSVVAEATI PGDVVRKVLK SDVSALVELN 360
JTAKNLVGSAM AGSVGGENAH AANLVTAVFL ALGQDPAQNV ESSNCITLMK EVDGDLRISV 420
SMPSIEVGTI GGGTVLEPQG AMLDLLGVRG PHATAPGTNA RQLARIVACA VLAGELSLCA 480
ALAAGHLVQS HMTHNRKPAE PTKPNNLDAT DINRLKDGSV TCIKS 525

[0085]
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542 %R . Seq_89
FHH#R

G2

<400> ptrpC F :
gcggeegega cagaagatga 20
<212> 287 : DNA
Q211> KE @ 20
JPH2FR ¢ Seq_90
o

213> HMEFR - AN1599 HAkik B 5149
<400> ttrpC R :
gagtggagat gtggagtg 18
<212> K7 : DNA
211> KA . 18
X7« Seq 91
5 #E

213> YA : cDNA 519
<400> Gib & Notl F2
ataatgcggc cgcatgeetg gcaaaatcga gaa 33
<212> 27 : DNA
211> KEE @ 33
A4 Seq 92
A7k i::pu

213> AR+ cDNA 5|#)
<400> Gib & E§ Notl R
agaatgcgge cgctcactte atgetgettg aaaggt 36
212> 274 : DNA
Q211> KE @ 36
JP34%% : Seq_93
1L 3%

741
[0086]
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213> YLK - HRME

<400> Gfcps Xk # 4

ggcegeatge ctggecaaaat cgagaacgge acccccaaag acctcaagac aggaaatgac 60
ttlgtatcag cagcaaagtc gctgctggac cgegecttca agagecatca tagctactat 120
ggtctatgtt ccaccagetg tcaggtatat gacactgectt gggtggeccat gatacccaag 180
acgagagaca atgtcaagca atggctgttt cctgagtget tccactatct tctgaagact 240
caggcegetg atggtagttg gggtagtcte cccacgacce agactgetgg tattctagac 300
actgettcag ctgtgettge actcttatgt cacgcacaag agcctictgea gatactggac 360
gtctcgecag acgagatggg tctcaggatc gagcacgggg taacttcttt gaagcgacag 420
ctagctgttt ggaacgatgt tgaagatacc aatcacattg gtgtcgagtt tattattcca 480
gctttacttt ccatgcttga gaaagagctc gacgtgecat cttttgagtt tccttgcaga 540
agtatcttgg agaggatgca cggagagaag ctcggecatt tcgatttgga gcaagtatat 600
ggeaagecgt cttcactact tcactcectt gaagectttc ttggaaagct tgactttgat 660
cgeetttete accatcttta tcatggctct atgatggett caccttcttc cactgcagec 720
tacctcattg gtgcaaccaa gtgggacgac gaggctgaag attacctgag gcacgttatg 780
agaaatggtg ctggtcacgg gaatggtgge atctcaggea cctttcctac aacacatttt 8340
gagtgtaget ggatcatagc gacactcctg aaggttgget tcactttgaa acaaatcgat 900
ggtgatgget tgegeggett gtcaactata cttctcgaag cgttgaggga cgagaatgga 960
gtaattgget ttgeaccecg tactgetgat gttgatgaca ctgcaaaage tcttctggea 1020
ttgagccttg tcaatcaacc tgtcagccca gatatcatga tcaaggtctt tgaaggaaaa 1080
gatcacttca ccacgttcgg atctgaacgt gatcccaget tgacttccaa cctccatgtg 1140
ctgctgagte tcctgaagca gtccaatcta tcgcaatacc acccacaaat cctgaagacce 1200
acgttgttca cttgecgatg gtggtgeggge agegaccatt gegtcaaaga taaatggaat 1260
ttgagtcatc tatacccaac catgcttctg gtggaagctt tcaccgaggt acttcatctce 1320
attgatggtg gcgagetttc tagtctcttt gacgagaget tcaagtgcaa gatcggectg 1380
tcaatcttcc aggctgtact acgtatcatc ctcacccaag ataacgacgg atctiggaga 1440
ggatatcgeg agcaaacatg ctacgccatt ctagctcttg tacaggcacg ccatgtatgt 1500
ttcttcactc acatggtgga caggctacag agttgegtecg accgtggett ttegtggete 1560
aagtcctgea getttcattc tcaggacctc acttggacgt caaagacagce atatgaggtt 1620
gggtttgttg ctgaagegta caagctagca geccttcagt cagcaagect agaggtgecce 1680
geecgetacta ttggecacag cgtcacctcg geggttecat catcggactt ggagaagtac 1740
atgaggcttg tgegecaagac tgettigttc tcgeccactgg acgagtgggg actcatggesg 1800
tcaatcattg agtcctegtt cttcgtgece ctictacaag ctcagcgegt tgagatttat 1860
ccgagggaca acatcaaggt cgacgaggac aaatacctga gcatcattcc ttttacttgg 1920
gtcggatgea acaacagatc ccgcacattt gcatctaaca gatggctcta cgatatgatg 1980
tacctgteee tcctgggeta ccagaccgat gagtacatgg aagetgtcge tgggccgsgta 2040
ttcggtgatg tctctctget tcaccagacc atcgacaagg tcatagacaa cacaatggga 2100
aacttagcca gggccaatgg taccgtgecac agtggcaatg gtcatcagca tgagtcacce 2160
aacattggac aagttgagga tactctcact cgcttcacca acagegtgct caaccacaaa 2220
gatgttctga attcaagctc ttctgaccaa gacactcttc gecgagaatt cagaacgtic 2280
atgcatgcce atatcacaca gatagaggac aacagtcget tctccaagca ggcctccage 2340
gacgetttet cttccccaga acaatcgtac ttccaatggg tcaacagtac aggaggcagt 2400
cacgtegect gegegtacte attcgettte tccaactgee taatgtcagec gaatctgete 2460
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caaggcaagg acgcatttce ctccggecact cagaaatatc tcatttcatc cgttatgegt 2520
cacgctacaa atatgtgtcg tatgtacaac gactttgggt ccatagcicg cgataacgct 2580
gagcggaatg tgaactcgat ccacttcccc gagttcacgt tatgtaacgg aacgtcacag 2640
aatctcgatg aaaggaaaga gagactttta aagatagcta cgtatgagca aggttatctt 2700
gatcgtgete tcgaagetct ggaacgacag tctcgtgatg atgcaggtga tcgtgetges 2760
tctaaggata tgaggaagct caagattgta aaactgttct gtgatgtcac cgacttgtat 2820
gatcagcttt acgtgatcaa ggacctttca agcagcatga agtgagcgge cgetcactte 2880
taatctatat ggtgtcctaa ccttttacat tgatgaatca agaccctggg cctatgatac 2940
cgccagettt cgacageecg agacctcgag caccaaagtt atgttcaaag gaggcatatt 3000
gttgaatatg atggttgtta gettctcaga gacatctgeca gatgcctaag gaaccgtatt 3060
gtagaagcat gagccaggta tatagaacaa cacttagaaa aaaagtagtc ctagatccca 3120
gacactattg ctatgttacg ctttcatata atctagaccc tctcctgatt catctactct 3180
atagtcatat tctgaaatag tcatcatgct cagatttcag taacgttaag tggatcaaag 3240
acatgatctc ttactgagag ttattctgtg tctgacgaaa tatgttgtgt atatatatat 3300
atgtacgtta aaagttccgt ggagttacca gtgattgacc aatgttttat cttctacagt 3360
tctgectgte taccccattc tagetgtacc tgactacaga atagtttaat tgtggttgac 3420
cccacagtcg gaggeggagg aatacagcac cgatgtggec tgtctccate cagattggea 3480
cgcaattttt acacgcggaa aagatcgaga tagagtacga ctttaaattt agtccceggce 3540
ggcttctatt ttagaatatt tgagatttga ttctcaagca attgatttgg ttgggtcacc 3600
ctcaattgga taatatacct cattgctcgg ctacttcaac tcatcaatca ccgtcatacc 3660
ccgeatataa cccteccatte ccacgatgte gtccaagteg caattgactt acggtgcteg 3720
agccagcaag caccccaatc ctctggcaaa gagacttttt gagattgccg aagcaaagaa 3780
gacaaacgtt accgtctctg ctgatgtgac gacaacccga gaactcctgg acctcgetga 3840
ccglacggaa getgttggat ccaatacata tgccgtictag caatggacta atcaactttt 3900
gatgatacag gtctcggtcc ctacatcgee gtcatcaaga cacacatcga catccteace 3960
gatticagcg tcgacactat caatggcctg aatgtgctgg ctcaaaagca caacttittitg 4020
atcttcgagg accgcaaatt catcgacatc ggcaataccg tccagaagca ataccacggc 4080
ggtgetetga ggatctccga atgggeccac attatcaact geagegttet cectggegag 4140
ggcatcgteg aggetctgge ccagaccgea tctgegecaag acttccccta tggtectgag 4200
agaggactgt tggtcctgge agagatgacc tccaaaggat cgctggctac gggcgagtat 4260
accaaggcat cggttgacta cgctcgcaaa tacaagaact tcgttatggg tttcgigtcg 4320
acgcgggeee tgacggaagt gcagtcggat gtgtcttcag cctcggagga tgaagatttc 4380
gtggtcttca cgacgggtgt gaacctctet tccaaaggag ataagcttigg acagcaatac 4440
cagactcctg catcggctat tggacgeggt gecgacttta tcatcgeegg tcgaggeatce 4500
tacgetgetc ccgacceggt tgaagetgea cageggtace agaaagaagg cigggaagel 4560
tatatggcca gagtatgcgg caagtcatga tttcctcttg gagcaaaagt gtagtgccag 4620
tacgagtgtt gtggaggaag gctgecataca ttgtgectgt cattaaacga tgagctcgtc 4680
cgtattggee cctgtaatge catgttttce geccccaatc gtcaaggttt tccetttgtt 4740
agattcctac cagtcatcta gcaagtgagg taagctttge cagaaacgcc aaggctttat 4800
ctatgtagtc gataagcaaa gtggactgat agcttaatat ggaaggtccc tcaggacaag 4860
tcgacctgtg cagaagagat aacagcttigg catcacgcat cagtgcctcc tctcagacag 4920
gcteetteaa tatcatctte tgtcctagta acggecgeeca gtglgetgga attegeectt 4980
aattccagct gaccaccatg tcacttctaa tctatatggt gtcctaacct tttacattga 5040
tgaatcaaga ccctgggect atgataccge cagetttcga cagceccegaga cctcgagcac 5100
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caaagttatg ttcaaaggag gcatattgtt gaatatgatg gttgttagct tctcagagac 5160
atctgcagat gcctaaggaa ccgtattgta gaagcatgag ccaggtatat agaacaacac 5220
ttagaaaaaa agtagtccta gatcccagac actattgcta tgttacgett tcatataatce 5280
tagaccctct cctgattcat ctactctata gtcatattct gaaatagtca tcatgctcat 5340
catcctttct tccgattatg ggtcaagtgg cttttcacca acgagccege tgacagagcea 5400
gagcaaagac tgagctctcc agccagcacg ccagccgeca ccagecaggge cagetecetgt 5460
gcgtttctac ctggetgtte ggggteggee cettggacge ccatcatgtg cageattgee 5520
ttttgaggge ccaggactgt ccctccecca acggigecga cttcaatgga aggcatgaaa 5580
acagagattt gcaaatcacc attcacactg ctcgggagtt agcgccgcaa catctatcag 5640
aatatcttta gaggcagtgt actcactttt tcatcacggt cagagtgttg ctgctttgea 5700
cattctgtge gggatcctga ccagtggcaa gataaatcge cgtgacaaca ttggeggcat 5760
gggcgttgaa cccteccaga geecctgeaa cagecactgee caccaggttc ttggagacsgt 5820
tgagctccac gagggectcg acactggtct tgagtgtttc tcgaaccgea tgttcaggta 5880
ttgtcgeetg cgeggteacg gtettgecte geecctcaat ccagttcaca gecgeaggtt 5940
ttttatccge acagaagttc cccgacageg agacgacatc catagactcg aacccgtget 6000
tttgcatcge ctccageget tgctcaacce ctttggagat catgttcatg cccattgegt 6060
cgeeegtget ggeegtgaac cggatataga ggteccgagee aacggeegtg gecttaatgt 6120
tttgaagccg agcgaagegg ctggatgeat tgaacgegtc ctcaatgatg agaaatcctg 6180
catcagagcc cagccattgt tttgeggege cggettette gagactggga aatcgaacga 6240
taggegetcg ggtcatgeca tcgeccagea ccagageagt cacgectceca ccggegttga 6300
tcgecatgea geccacgatte gtgetcgeaa ccagegegee ctetgtegtg gacatgggga 6360
gaaacaccat ctttccgttg attttgatcg gaccggegac geccacaggg atgggeatat 6420
acccgatcac gtgcagcttt tgttcccttt agtgaggett aattgegege ttggegtaat 6480
catggtcata gctgtttcct gtgtgaaatt gttatccget cacaattcca cacaacatag 6540
gagccggaag cataaagtgt aaagcctggg gtgectaatg agtgaggtaa ctcacattaa 6600
ttgcgttgeg ctcactgece getttccagt cgggaaacct gtcgtgeccag ctgecattaat 6660
gaatcggcca acgegeggge agaggeggtt tgegtattgg gegetettee gettectege 6720
tcactgactc gctgegeteg gtegttegge tgeggegage ggtatcaget cactcaaagg 6780
cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag 6840
gccagcaaaa ggecaggaac cgtaaaaagg ccgegttgct ggegttttte cataggetcee 6900
gcececctga cgageatcac aaaaatcgac getcaagtca gaggtggega aacccgacag 6960
gactataaag ataccaggcg tttccccetg gaagetecct cgtgegetct cctgtteega 7020
ccctgeeget taccggatac ctgtecgeet ttetcecttc gggaagegtig gegetttete 7080
atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggetgtg 7140
tgcacgaacc ccecgttecag cccgaccget gegecttate cggtaactat cgtettgagt 7200
ccaacccggt aagacacgac ttatcgccac tggcagcage cactggtaac aggattagca 7260
gagcgageta tgtaggeggt gectacagagt tcttgaagtg gtggcctaac tacggctaca 7320
ctagaaggac agtatttggt atctgcgctc tgctgaagec agttacctic ggaaaaagag 7380
ttggtagete ttgatccgge aaacaaacca ccgetggtag cggtggtitt tttgtitgea 7440
agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc tittctacgg 7500
ggtctgacge tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa 7560
aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca atctaaagta 7620
tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca cctatctcag 7680
cgatctgtct atttcgttca tccatagttg cctgactcce cgtecgtgtag ataactacga 7740
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tacggeagge cttaccatct ggccccagtg ctgcaatgat accgegagac ccacgetcac 7800
cggetccaga tttatcagea ataaaccage cagccggaag ggccgagege agaagtggtc 7860
ctgcaacttt atccgectee atccagtcta ttaattgttg ccgggaaget agagtaagta 7920
gttcgecagt taatagtttg cgcaacgttg ttgccattge tacaggcatc gtggtgtcac 7980
gctegtegtt tggtatgget tcattcaget ccggttecca acgatcaagg cgagttacat 8040
gatcccccat gttgtgecaaa aaagceggtta getcettcgg tecctecgate gttgtcagaa 8100
gtaagttgge cgcagtgtta tcactcatgg ttatggcage actgcataat tctcttactg 8160
tcatgcecate cgtaagatge ttttctgtga ctggtgagta ctcaaccaag tcattctgag 8220
aatagtgtat gcggegaccg agttgetctt geceggegte aatacgggat aataccgege 8280
cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct 8340
caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgea cccaactgat 8400
cttcagcate ttttactttc accagegttit cigggigage aaaaacagga aggcaasatg 8460
ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc ttccttttte 8520
aatattattg aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta 8580
tttagaaaaa taaacaaata ggggttccge gcacatttcc ccgaaaagtg ccacctgaac 8640
gaagcatctg tgcttcattt Lgtagaacaa aaatgcaacg cgagagcgct aatttttcaa 8700
acaaagaatc tgagctgcat ttttacagaa cagaaatgca acgcgaaagce getattttac 8760
caacgaagaa tctgtgettc atttttgtaa aacaaaaatg caacgcgaga gcgctaattt 8820
ttcaaacaaa gaatctgagc tgcattttta cagaacagaa atgcaacgcg agagcgctat 8880
tttaccaaca aagaatctat acttcttttt tgttctacaa aaatgcatcc cgagagcgct 8940
atttttctaa caaagcatct tagattactt tttttctcct ttgtgegetc tataatgcag 9000
tctettgata actitttgea ctgtaggtce gttaaggtta gaagaagget actttggtgt 9060
ctattttctc ttccataaaa aaagcctgac tccacttccc gegtttactg attactageg 9120
aagclgeggg tgeatttttt caagataaag gecatccccga ttatattcta taccgatgtg 9180
gattgecgecat actttgtgaa cagaaagtga tagcgttgat gattcttcat tggtcagaaa 9240
attatgaacg gtttcttcta ttttgtctct atatactacg tataggaaat gtttacattt 9300
tcgtattgtt ttcgattcac tctatgaata gttcttacta caattttttt gtctaaagag 9360
taatactaga gataaacata aasaaatgtag aggtcgagtt tagatgcaag ttcaaggagc 9420
gaaaggtgga tgggtaggtt atatagggat atagcacaga gatatatagc aaagagatac 9480
ttttgagcaa tgtttgtgga agcggtattc gcaatatttt agtagctcgt tacagtccgg 9540
tgegtttttg gttttttgaa agtgegtctt cagagegett ttggttttca aaagegetct 9600
gaagttccta tactttctag agaataggaa cttcggaata ggaacttcaa agcgtttcecg 9660
aaaacgagcg cttccgaaaa tgcaacgega getgegeaca tacagetcac tgttcacgtc 9720
gcacctatat ctgegtgttg cctgtatata tatatacatg agaagaacgg catagtgegt 9780
gtttatgctt aaatgegtac ttatatgegt ctatttatgt aggatgaaag gtagtctagt 9840
acctcctgtg atattatcce attccatgeg gggtatcgta tgcttccttc agcactacce 9900
tttagctgtt ctatatgetg ccactcctca attggattag tctcatcctt caatgetatc 9960
atttcctttg atattggatc atactaagaa accattatta tcatgacatt aacctataaa 10020
aataggcgta tcacgaggec ctttcgtcte gegegtttcg gtgatgacgg tgaaaacctc 10080
tgacacatgc agctcccgga gacggtcaca gettgtetgt aageggatge cgggagcaga 10140
caagcccgtc agggegegte agegegtgtt ggeggglgte ggggetgget taactatgeg 10200
gcatcagage agattgtact gagagtgcac cataccacag cttttcaatt caattcatca 10260
tttttttttt attctttttt ttgatttecgg tttctttgaa atttttttga ttcggtaatc 10320
tccgaacaga aggaagaacg aaggaaggag cacagactta gattggtata tatacgcata 10380
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tgtagtgtteg aagaaacatg aaattgccca gtattcttaa cccaactgea cagaacaaaa 10440
acctgcagga aacgaagata aatcatgtcg aaagctacat ataaggaacg tgctgctact 10500
catcctagtc ctgttgetge caagectattt aatatcatge acgaaaagca aacaaactig 10560
tgtgettecat tggatgttcg taccaccaag gaattactgg agttagttga agcattaggt 10620
cccaaaattt gtttactaaa aacacatgtg gatatcttga ctgatttttc catggaggsc 10680
acagttaagc cgctaaaggc attatccgec aagtacaatt ttttactctt cgaagacaga 10740
asatttgctg acattggtaa tacagtcaaa ttgcagtact ctgcgggtgt atacagaata 10800
gcagaatggg cagacattac gaatgcacac ggtgtggtgg gceccaggtat tgttagegst 10860
ttgaagcagg cggcagaaga agtaacaaag gaacctagag gecttttgat gttagcagaa 10920
ttgtcatgeca agggetcect atctactgga gaatatacta agggtactgt tgacattgceg 10980
aagagcgaca aagattttgt tatcggcttt attgctcaaa gagacatggg tggaagagat 11040
gaaggttacg attggttgat tatgacaccc ggtgtgggtt tagatgacaa gggagacgca 11100
ttgggtcaac agtatagaac cgtggatgat gtggtctcta caggatctga cattattatt 11160
gttggaagag gactatttge aaagggaagg gatgctaagg tagagggtga acgttacaga 11220
aasagcaggct gggaagcata tttgagaaga tgcggccage aaaactaaaa aactgtatta 11280
taagtaaatg catgtatact aaactcacaa attagagctt caatttaatt atatcagtta 11340
ttaccctatg cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc gcatcaggaa 11400
attgtaaacg ttaatatttt gttaaaattc gcgttaaatt tttgttaaat cagctcattt 11460
tttaaccaat aggccgaaat cggcaaaatc ccttataaat caaaagaata gaccgagata 11520
gggttgagtg ttgttccagt ttggaacaag agtccactat taaagaacgt ggactccaac 11580
gtcaaagggc gaaaaaccgt ctatcagggc gatggcccac tacgtgaacc atcaccctaa 11640
tcaagttttt tggggtcgag gtgccgtaaa gcactaaatc ggaaccctaa agggagcccce 11700
cgatttagag cttgacggeg aaagccggeg aacgtggega gaaaggaagg gaagaaageg 11760
aaaggagegg gegetaggge getggeaagt gtageggtca cgetgegegt aaccaccaca 11820
ccegeecgege ttaatgegee getacaggge gegtegegee attcgecatt caggctgege 11880
aactgttggg aagggcgatc ggtgegggee tcttcgetat tacgccaget ggcgaaaggs 11940
ggatgtgetg caaggegatt aagttgggta acgccagggt tttcccagtc acgacgttgt 12000
aaaacgacgg ccagtgagcg cgcgtaatac gactcactat agggcgaatt gggtaccges 12060
cccceccacg tgtagecgat caacggecgg acccaggacg ccatgegggt gacgacatce 12120
gtgttgetga acgagatcca gcggatgatc tggacgaagt cgagcgaget gectgeccagsg 12180
agcgtggteg tegagtette gttggtcact getcttgtga gtgttattca gcacaaaage 12240
aagcgtatca tcgtaagtcg aggggggaac gecaccgtgea gggcaatcge catacactce 12300
gtcagcacca ggeegtctge gecgacaaac gicggggtct tgeccagegg gticaggttc 12360
cagtagaagt ctgggacgcc gttggecegge tgcagctcga cttgectccag ctceccaagecg 12420
atggattttg cgacagcttg gatgcctagg getcggggege teccgetgtig ccagttagec 12480
ctgcgaccat atgectggget ttccgactca tagggataac atgaaaacgg tgctgacctt 12540
gtacgtgtag agctttccaa agettecgeg ctccttcagt ttctcttctg tactgeccatt 12600
ctgatgcggc agagccggtg cgtcgacaag cgtatccgeg gtcatagetg ggtgacgegt 12660
gggattcegg ggtgeattga gagtactaga aaattaaaat gttcagatgc tatatcacgg 12720
gacaaggaaa tattcaagta cttcattggg aactcatgca tcggagcgat ggatcattcc 12780
gacaccgaag gatcagtcec ccgacccgec gggattatac gcgaaaccct atagggacgg 12840
tacatttctc taaggaagtt cagggtctct agaacactga ttagcgagaa atgcaatcaa 12900
ttttgtgtat atcagctcct acgactcatl gtgtcgecact ctgtgecgtca gggaatatcce 12960
cagggaaatc ttgeggecca tatctggeet tccgactget agctcgaaag ctttaagcaa 13020
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[0092]

ttgatgggtc
gaattacagc
ttccettggg
gagcatatat
catagacaaa
cataagccag
cgtgecegtt
tccaggttga
atgctcagcet

<212>
211>

e it
KA
FF- 5| 4255

taaggtagac
tcatgatatt
cagacaatcc
gcagcceccca
cttccatgac
tgeccagget
cactccgtca
ctctggetga
tctcctegea

: DNA
13534
. Seq 94

FoIH#d

aagatggtga
gcttgeegta
ataagcaatt
tgtagttcgce
tcgaacacaa
attttaagga
ccgaccgecaa
catcaaatac
gtcagacgaa

213> &4tk - 5 BS54 (DNA
<400> 5  AN1594_F
cgtgtagecg atcaacgg

212> 2%y .

Q211> KEF

DNA
;18

FH& %% Seq_95
FHHE

213> ML FR - 5 FEREIY (DNA)

<400> pyrGAf2/3_R3
cagcttcaac cgggtcgegga gcag

212> KR
QI KA

S ]IB

: DNA
: 24

TR

213> 4L FR - 3 FESIY (ONA)

<400> pyrGAF2/3_F
atatgccgtc tagcaatgga ct

212> kM)
211> KAF

. DNA
;22

: Seq_96

FEYI4FR © Seq 97
R

agctaggtca
gacgattcca
gattatctcg
cgggtgetag
tcttgagget
ctgeteeecce
tagtcagtct
ctggaactcc
ccge

128

tccgaacatg
tgctctecag
gtgactgtta
gectgtcagt
gcaggcattg
gggecgaaag
ggagtgecte
ctctctatceg

gattgacaat
agagctctag
ccgeeggatt
ccgtctaatce
ctcctagaga
atgatccctc
ttgaacaatg
ttcagtctac

13080
13140
13200
13260
13320
13380
13440
13500
13534

18

24

22
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213> HMAFR « 3 FEFIH (DNA)
<400> 3’ AN1594R
acgtgatcgg gtatatgcec 20
<212> 27 : DNA
Q11> KE @ 20

#3542 FR : Seq_98

FryHE
el
<213> =W FK © KS cDNA
<400>
atgcctggca aaatcgagaa cggcaccccc aaagacctca agacaggaaa tgactttgta 60
tcagcagcaa agtcgetget ggaccgegee ttcaagagece atcatagcta ctatggtcta 120
tgttccacca gectgtcaggt atatgacact gettgggtgg ccatgatacc caagacgaga 180
gacaatgtca agcaatggct gtttcctgag tgettccact atcttctgaa gactcaggcec 240
gcetgatggta gttgggegtag tctccccacg acccagactg ctggtatict agacactget 300
tcagctgtge ttgecactctt atgtcacgca caagagectc tgcagatact ggacgtctcg 360
ccagacgaga tgggtctcag gatcgagcac ggggtaactt ctttgaageg acagctaget 420
gtttggaacg atgttgaaga taccaatcac attggtgtcg agtttattat tccagcttta 480
ctttccatge ttgagaaaga gctcgacgtg ccatcttttg agtttccttg cagaagtatc 540
ttggagagga tgcacggaga gaagctcgge catttcgatt tggagcaagt atatggcaag 600
ccgtetteac tacttcactc ccttgaagec tttcttggaa agettgactt tgatcgectt 660
tctcaccatc tttatcatgg ctctatgatg gcttcacctt cttccactge agectaccte 720
attggtgcaa ccaagtggga cgacgaggct gaagattacc tgaggcacgt tatgagaaat 780
ggtgctggtc acgggaatgg tggcatctca ggeaccttte ctacaacaca ttttgagtgt 840
agctggatca tagcgacact cctgaaggtt ggcttcactt tgaaacaaat cgatggtgat 900
ggettgegeg gettgtcaac tatacttctc gaagcgttga gggacgagaa tggagtaatt 960
ggctttgeac cccgtactge tgatgttgat gacactgcaa aagctcttct ggcattgage 1020
cttgtcaatc aacctgtcag cccagatatc atgatcaagg tctttgaagg aaaagatcac 1080
ttcaccacgt tcggatctga acgtgatccc agcttgactt ccaacctcca tgtgetgetg 1140
agtctcctga agcagtccaa tctatcgcaa taccacccac aaatcctgaa gaccacgtig 1200
ttcacttgecc gatggtgetg gggcagegac cattgegica aagataaatg gaatttgagt 1260
catctatacc caaccatgct tctggtggaa gctttcaccg aggtacttca tctcattgat 1320
ggtggegage tttctagtet ctttgacgag agcttcaagt gcaagatcgg cctgtcaate: 1380
ttccaggetg tactacgtat catcctcacc caagataacg acggatcttg gagaggatat 1440
cgcgagcaaa catgctacge cattctaget cttgtacagg cacgeccatgt atgtttectte 1500
actcacatgg tggacaggct acagagttge gtcgaccgtg gettttegtg gectcaagtece 1560
tgcagetttc attctcagga cctcacttgg acgtcaaaga cagcatatga ggttgggttt 1620
gttgctgaag cgtacaagct agcagecctt cagtcagcaa gectagaggt geccgeeget 1680
actattggee acagegtcac cteggeggtt ccatcatcgg acttggagaa gtacalgagg 1740
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cttgtgegea agactgettt gttctcgeca ctggacgagt ggggactcat ggegtcaatc 1800
attgagtcct cgttettegt gecccttcta caagctcage gegttgagat ttatccgagg 1860
gacaacatca aggtcgacga ggacaaatac ctgagcatca ttccttttac ttgggtcgga 1920
tgcaacaaca gatcccgecac atttgcatct aacagatgge tctacgatat gatgtacctg 1980
tccctcetgg getaccagac cgatgagtac atggaagetg tcgetgggee ggtatteggt 2040
gatgtctcte tgettcacca gaccatcgac aaggtcatag acaacacaat gggaaactta 2100
gccagggeca atggtaccgt gcacagtgge aatggtcatc agcatgagtc acccaacatt 2160
ggacaagttg aggatactcl cactcgettc accaacagcg tgctcaacca caaagatgtt 2220
ctgaattcaa gctcttctga ccaagacact cttcgeccgag aattcagaac gttcatgeat 2280
gececatatca cacagataga ggacaacagt cgcttctcca agcaggectc cagcegacgct 2340
ttctettece cagaacaatc gtacttccaa tgggtcaaca gtacaggagg cagtcacgtc 2400
geelgegegt actcattcge tttctccaac tgectaatgt cagegaatct getccaagge 2460
aaggacgcat ttccctcegg cactcagaaa tatctcattt catccgttat gegtcacget 2520
acaaatatgt gtcgtatgta caacgacttt gggtccatag ctcgcgataa cgectgagegg 2580
aatgtgaact cgatccactt ccccgagttc acgttatgta acggaacgtc acagaatctc 2640
gatgaaagga aagagagact tttaaagata gctacgtatg agcaaggtta tcttgatcgt 2700
gctctcgaag ctetggaacg acagtctcgt gatgatgeag gtgatcgtge tgggtctaag 2760
gatatgagga agctcaagat tgtaaaactg ttctgtgatg tcaccgactt gtatgatcag 2820
ctttacgtga tcaaggacct ttcaagcagc atgaagtga 2859
<212> K%Y : DNA
211> KE ¢ 2859

FFH4FR :© Seq_99

FPoHR -
¥4
213> HEAFF 0 KS HAM
<400>
MPGKTENGTP KDLKTGNDFV SAAKSLLDRA FKSHHSYYGL CSTSCQVYDT AWVAMIPKTR 60
DNVKQWLFPE CFHYLLKTQA ADGSWGSLPT TQTAGILDTA SAVLALLCHA QEPLQILDVS 120
PDEMGLRIEH GVTSLKRQLA VWNDVEDTNH IGVEFIIPAL LSMLEKELDV PSFEFPCRSI 180
LERMHGEKLG HFDLEQVYGK PSSLLHSLEA FLGKLDFDRL SHHLYHGSMM ASPSSTAAYL 240
IGATKWDDEA EDYLRHVMRN GAGHGNGGIS GTFPTTHFEC SWIIATLLKV GFTLKQIDGD 300
GLRGLSTILL EALRDENGVI GFAPRTADVD DTAKALLALS LVNQPVSPDI MIKVFEGKDH 360
FTTFGSERDP SLTSNLHVLL SLLKQSNLSQ YHPQILKTTL FTCRWWWGSD HCVKDKWNLS 420
HLYPTMLLVE AFTEVLHLID GGELSSLFDE SFKCKIGLSI FQAVLRIILT QDNDGSWRGY 480
REQTCYAILA LVQARHVCFF THMVDRLQSC VDRGFSWLKS CSFHSQDLTW TSKTAYEVGF 540
VAEAYKLAAL QSASLEVPAA TIGHSVTSAV PSSDLEKYMR LVRKTALFSP LDEWGLMASI 600
IESSFFVPLL QAQRVEIYPR DNIKVDEDKY LSITPFTWVG CNNRSRTFAS NRWLYDMMYL 660
SLLGYQTDEY MEAVAGPVFG DVSLLHQTID KVIDNTMGNL ARANGTVHSG NGHQHESPNI 720
GQVEDTLTRF TNSVLNHKDV LNSSSSDQDT LRREFRTFMH AHITQIEDNS RFSKQASSDA 780
FSSPEQSYFQ WVNSTGGSHV ACAYSFAFSN CLMSANLLQG KDAFPSGTQK YLISSVMRHA 840
TNMCRMYNDF GSIARDNAER NYNSIHFPEF TLCNGTSQNL DERKERLLKI ATYEQGYLDR 900
ALEALERQSR DDAGDRAGSK DMRKLKIVKL FCDVTDLYDQ LYVIKDLSSS MK 952
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[0095]

212> HKM

211> K

PRT
. 952

54 ¢ Seq_100
A IE 37

Q13> LR - MEBE
400> B SEAE

gtgtagccga
aacgagatcc
gtcgagtett
atcgtaagtc
aggcegtetg
tctgggacgce
gcgacagett
tatgctgggc
gagctitcca
cagagcceggt
gggtgeattg
atattcaagt
ggatcagtcc
ctaaggaagt
tatcagctcce
cttgeggecee
ctaaggtaga
ctcatgatat
gcagacaatc
tgcagcccece
acttccatga
gtgcccaggce
tcactccgte
actctggetg
ttctcctege
ttttacattg
acctcgagca
tictcagaga
tagaacaaca
ttcatataat
atcatgctca
attctgtgte
agttaccagt
gctgtacctg

tcaacggcceg
agcggatgat
cgttggtcac
gagegeggaa
cgccgacaaa
cgttggeegg
ggatgectag
tttccgacte
aagcttcecge
gegtcgacaa
agagtactag
acttcattgg
ccecgaccege
fcagggtctc
tacgactcat
atatctggcc
caagatggtg
tgettgeegt
cataagcaat
atgtagttcg
ctcgaacaca
tattttaagg
accgaccgca
acatcaaata
agtcagacga
atgaatcaag
ccaaagttat
catctgcaga
cttagaaaaa
ctagacccte
gatttcagta
tgacgaaata
gattgaccaa
actacagaat

gacccaggac
ctggacgaag
tgetettgtg
cgecaccgtge
cgtcggggte
ctgcagetcg
gegctcgegss
atagggataa
gctccttcag
gcgtatcecege
aaaattaaaa
gaactcatgc
cgggattata
tagaacactg
tgtgtcgcac
ttccgactge
aagctaggtc
agacgattcc
tgattatctc
ccgggtggta
atcttgagge
actgctcece
atagtcagtc
cctggaactc
accgeggeceg
accctgggec
gttcaaagga
tgcctiaagga
aagtagtcct
tcctgattcea
acgttaagtg
tgttgtgtat
tgttttatct
agtttaattg

gccatgeges
tcgagegagce
agtgttattc
agggcaatcg
ttgcccageg
acttgctcca
cteegetgtt
catgaaaacg
tttctettcet
ggtcatagct
tgttcagatg
atcggagcga
cgcgaaacce
éttagcgaga
tctgtgegte
tagctcgaaa
atccgaacat
atgctctcca
ggtgactgtt
ggcctgteag
tgcaggecatt
cggggcgaaa
tggagtgect
cctectetate
ctcacttcta
tatgataccg
ggcatattgt
accgltatigt
agatcccaga
tctactctat
gatcaaagac
atatatatat
tctacagtte
tggttgaccc

131

tgacgacatc
tgctgeecag
agcacaaaag
ccatacactc
ggttcaggtt
gctccaagec
gecagttage
gtgctgacct
gtactgccat
ggglgacgceg
ctatatcacg
tggatcattc
tatagggacg
aatgcaatca
agggaatatc
gctttaagea
ggattgacaa
gagagctcta
accgecggat
tcecgtetaat
gctcctagag
gatgatccct
cttgaacaat
gttcagtcta
atctatatgg
ccagettteg
tgaatatgat
agaagcatga
cactattget
agtcatattc
atgatctctt
gtacgttaaa
tgectgteta
cacagtcgga

cgtgttggtg
gagcgtggtc
caagcgtatc
cgtcagcacc
ccagtagaag
gatggatttt
cctgegacca
tgtacgtgta
tctgatgegg
tgggattccg
ggacaaggaa
cgacaccgaa
gtacatttct
attttgigta
ccagggaaat
attgatgggt
tgaattacag
gttceettgg
tgagcatata
ccatagacaa
acataagcca
ccgtgeeegt
gtccaggttg
catgctcage
tgtcctaacc
acagcccgag
ggttgttage
gccaggtata
atgttacgct
tgaaatagtc
actgagagtt
agticcgtgeg
ccccattecta
ggcggaggaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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tacagcaccg atgtggectg tctccatcca gattggecacg caatttttac acgcggaaaa 2100
gatcgagata gagtacgact ttaaatttag tccccggegg cttctatttt agaatatttg 2160
agatttgatt ctcaagcaat tgatttggtt gggtcaccct caattggata atatacctca 2220
ttgctcgget acttcaactc atcaatcacc gtcatacccc gecatataacc ctccattece 2280
acgatgtcgt ccaagtcgca attgacttac ggtgctcgag ccagcaagca ccccaatect 2340
ctggcaaaga gacttttitga gattgccgaa gcaaagaaga caaacgttac cgtctctget 2400
gatgtgacga caacccgaga actcctggac ctcgetgace gtacggaage tgttggatce 2460
aatacatatg ccgtctagca atggactaat caacttttga tgatacaggt ctcggtccct 2520
acatcgccgt catcaagaca cacatcgaca tcctcaccga tttcagegtc gacactatca 2580
atggectgaa tgtgetgget caaaagcaca actttttgat cttcgaggac cgcaaattca 2640
tcgacatcgg caataccgtc cagaagcaat accacggegg tgetctgagg atctccgaat 2700
gggeecacat tatcaactgce agegttctce ctggecgaggg catcgtcgag gectetggecec 2760
agaccgcatc tgcgcaagac ttcccctatg gtectgagag aggactgttg gtcctggeag 2820
agatgacctc caaaggatcg ctggctacgg gcgagtatac caaggcatcg gttgactacg 2880
ctcgcaaata caagaacttc gttatgggtt tcgtgtcgac gegggecctg acggaagtge 2940
agtcggatgt gtcttcagee tcggaggatg aagatttcgt ggtcttcacg acgggtgtga 3000
acctctcttc caaaggagat aagcttggac agcaatacca gactcctgea tcggetattg 3060
gacgecggtge cgactttatc atcgecggtc gaggcatcta cgetgetcce gacceggttyg 3120
aagctgecaca geggtaccag aaagaaggcet gggaagetta tatggccaga gtatgeggea 3180
agtcatgalt tcctcttgga gcaaaagtgt agtgccagta cgagtgttgt ggaggaagsc 3240
tgcatacatt gtgectgtca ttaaacgatg agectcgtccg tattggecee tgtaatgcca 3300
tgttttcecge ccccaatcgt caaggtttte cctttgttag attcctacca gtcatctage 3360
aagtgaggta agctttgcca gaaacgccaa ggetttatct atgtagtcga taagcaaagt 3420
ggactgatag cttaatatgg aaggtccctc aggacaagtc gacctgtgca gaagagataa 3480
cagcttggea tcacgcatca gtgectecte tcagacagge tccttcaata tcatcttctg 3540
tcctagtaac ggecgecagt gtgetggaat tcgeccttaa ttccagetga ccaccatgtc 3600
acttctaatc tatatggtgt cctaaccttt tacattgatg aatcaagacc ctgggectat 3660
gataccgcca getttcgaca geccgagacc tcgagcacca aagttatgtt caaaggagge 3720
atattgttga atatgatggt tgttagcttc tcagagacat ctgcagatgc ctaaggaacc 3780
gtattgtaga agcatgagcc aggtatatag aacaacactt agaaaaaaag tagtcctaga 3840
tcccagacac tattgcetatg ttacgctttc atataatcta gaccctctce tgattcatct 3900
actctatagt catattctga aatagtcatc atgctcatca tcctttcttc cgattatgegsg 3960
tcaagtggect tttcaccaac gagcccgctg acagagcaga gcaaagactg agctctccag 4020
ccagcacgcc agecgecacce agcagggeca getcectgtge gtttctacct ggetgttegsg 4080
ggtcggeeee ttggacgece atcatgtgea geattgectt ttgagggecce aggactgtcee 4140
ctecccccaac ggtgecgact tcaatggaag gecatgaaaac agagatttge aaatcaccat 4200
tcacactget cgggagttag cgccgcaaca tctatcagaa tatctttaga ggcagtgtac 4260
tcactttttc atcacggtca gagtgttget gectttgcaca ttctgtgegg gatcctgace 4320
agtggcaaga taaatcgccg tgacaacatt ggceggeatgg gegttgaacc clcccagagce 4380
ccctgeaaca gecactgecca ccaggttctt ggagacgttg agctccacga gggectcegac 4440
actggtcttg agtgtttctc gaaccgecatg ttcaggtatt gtcgectgeg cggtcacggt 4500
cttgectege ccectcaatce agttcacage cgeaggtttt ttatccgecac agaagttcce 4560
cgacagcgag acgacatcca tagactcgaa ccegtgettt tgcatcgect ccagegettsg 4620
ctcaacccet ttggagatca tgttcatgce cattgegtcg ccecgtgetgg cegtgaaccg 4680

[0096]
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gatatagagg
ggatgcattg
tgcggegeeg
gcecageacce
gctegeaacce
tttgatcgga
ttccctttag
gtgaaattgt
agcctggest
tttccagtcg
aggeggtttg
cgttcggetg
atcaggggat
taaaaaggcc
aaatcgacgce
tceeecetgga
gtcegeettt
cagttcggtg
cgaccgetge
atcgccactg
tacagagttc
ctgecgetetg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
cceccagtget
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcec
agcggttage
actcatggtt
ttctgigact
ttgetettge
gctcatcatt
atccagtteg
cagecgtttct
gacacggaaa
gggttattgt
ggttecgege
tagaacaaaa

[0097]

tccgagecaa
aacgcgtcect
gcttcttega
agagcagtca
agcgcegecect
ccggegacgce
tgagggttaa
tatccgectea
gcctaatgag
ggaaacctgt
cgtattgggc
CBECEagCre
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctcecteg
ctecettegg
taggtcgtte
gcettateeg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtages
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gceggaages
aattgttgcc
gccattgecta
ggttcccaac
tcetteggte
atggcagcac
ggtgagtact
ccggegtecaa
ggaaaacgtt
atgtaaccca
gggigagcaa
tgttgaatac
ctcatgagceg
acattitcccc

atgcaacgcg

cggeegtgse
caatgatgag
gactgggaaa
cgecetecacce
ctgtcgtgga
ccacagggat
ttgegegett
caattccaca
tgaggtaact
cgtgccaget
gctettecge
tatcagctca
agaacatgtg
cgtttttcea
ggtggcgaaa
tgecgetetee
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttegg
gtggtttret
ctttgatctt
tggtcatgag
ttaaatcaat
glgaggcacc
tcgtgtagat
cgcgagacce
ccgagegeag
gggaagctag
caggcatcgt
gatcaaggceg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggesg
ctegtgeace
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc
agagcgctaa

cttaatgttt
aaatcctgca
tcgaacgata
ggegttgate
catggggaga
gggcatatac
ggcgtaatca
caacatagga
cacattaatt
gcattaatga
ttcetegete
ctcaaaggcsg
agcaaaaggce
taggctcege
cccgacagga
tgttecegace
gctttcteat
gggetgtgty
tcttgagtce
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgges
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgetcaccg
aagtggtcct
agtaagtagt
ggtgtcacge
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
acctgaacga
tttttcaaac

Lgaagccgag
tcagagccca
ggcgeteggg
gccatgceage
aacaccatct
ccgatcacgt
tggtcatagce
gccggaagcea
gegttgeget
atcggccaac
actgactcgc
gtaatacggt
cagcaaaagg
ccecctgacg
ctataaagat
ctgecgetta
agctcacget
cacgaacccce
aacccggtaa
gcgaggtlatg
agaaggacag
ggtagctctt
cagcagatta
tctgacgetce
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgecagtta
tcgtegtttg
tcecececatgt
aagitggceg
atgccatceg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa
tagaaaaata
agcatctgtg
aaagaatctg
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cgaagcggcet
gcecattgttt
tcatgccate
cacgattcgt
ttcegttgat
gecagcttttg
tgtttectgt
taaagtgtaa
cactgccecge
gcgeggggag
tgegeteggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgtteagee
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgeagaaa
agtggaacga
cctagatcct
cttggtetga
ttcgttcate
taccatctgg
tatcagcaat
ccgectecat
atagtttgeg
gtatggctte
tgtgcaaaaa
cagtgttatc
taagatgcett
ggcgaccgag
ctttaaaagt
cgctgttgag
ftactttcac
gaataagggc
gcatttatca
aacaaatagg
cttcattttg
agctgcattt

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
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ttacagaaca gaaatgcaac gcgaaagcgce tattttacca acgaagaatc tgtgcttcat 7380
ttttgtaaaa caaaaatgca acgcgagagc gctaattttt caaacaaaga atcigagclg 7440
catttttaca gaacagaaat gcaacgcgag agcgctattt taccaacaaa gaatctatac 7500
ttcttttttg ttctacaaaa atgcatcccg agagegetat ttttctaaca aagcatctta 7560
gattactttt tttctccttt gtgegectcta taatgecagtc tcttgataac tttttgcact 7620
gtaggtccgt taaggttaga agaaggctac tttggtgtct attttctctt ccataaaaaa 7680
agcctgacte cactteeccge gtttactgat tactagegaa getgegggtg cattttttca 7740
agataaaggc atccccgatt atattctata ccgatgtgga ttgegcatac tttgtgaaca 7800
gaaagtgata gecgttgatga ttcttcattg gtcagaaaat tatgaacggt ttcttctatt 7860
ttgtctctat atactacgta taggaaatgt ttacattttc gtattgttitt cgattcactc 7920
tatgaatagt tcttactaca atttttttgt ctaaagagta atactagaga taaacataaa 7980
aaatgtagag gtcgagttta gatgcaagtt caaggagcga aaggtggatg ggtaggttat 8040
atagggatat agcacagaga tatatagcaa agagatactt ttgagcaatg tttgtggaag 8100
cggtattcge aatattttag tagctcgtta cagtccggtg cgttitiggt tttttgaaag 8160
tgcgtcttca gagegetttt ggttttcaaa agegetctga agttcctata ctttctagag 8220
aataggaact tcggaatagg aacttcaaag cgtttccgaa aacgagcgct tccgaaaatg 8280
caacgcgage tgegecacata cagctcactg ttcacgtcge acctatatct gegtgttgee 8340
tgtatatata tatacatgag aagaacggca tagtgcgtgt ttatgcttaa atgcgtactt 8400
atatgcgtct atttatgtag gatgaaaggt agtctagtac ctcctgtgat attatcccat 8460
tccatgeggg gtatcegtatg cttccttcag cactaccett tagetgttct atatgetgee 8520
actcctcaat tggattagtc tcatccttca atgctatcat ttcctttgat attggatcat 8580
actaagaaac cattattatc atgacattaa cctataaaaa taggcgtatc acgaggccct 8640
ttcgtctege gegtttegegt gatgacggtg aaaacctctg acacatgecag ctcccggaga 8700
cggtcacage tigtctgtaa geggatgecg ggageagaca ageccgicag ggcgegteag 8760
cggetettegg cggetegtegg ggetggetta actatgegge atcagageag attgtactga 8820
gagtgcacca taccacagct tttcaattca attcatcatt ttttttttat tctttttttt 8880
gatttcggtt tctttgaaat ttttttgatt cggtaatctc cgaacagaag gaagaacgaa 8940
ggaaggagca cagacttaga ttggtatata tacgcatatg tagtgttgaa gaaacatgaa 9000
attgcccagt attcttaacc caactgcaca gaacaaaaac ctgcaggaaa cgaagataaa 9060
tcatgtcgaa agctacatat aaggaacgtg ctgctactca tcctagtcct gttgetgeca 9120
agctatttaa tatcatgcac gaaaagcaaa caaacttgtg tgcttcattg gatgtticgta 9180
ccaccaagga attactggag ttagttgaag cattaggtcc caaaatttgt ttactaaaaa 9240
cacatgtgga tatcttgact gatttttcca tggagggcac agttaagccg ctaaaggcat 9300
tatccgccaa gtacaatttt ttactcttcg aagacagaaa attfgctgac attggtaata 9360
cagtcaaatt gcagtactct gcgggtgtat acagaatagc agaatgggca gacattacga 9420
atgcacacgg tgtggtggee ccaggtattg ttagegettt gaagcaggeg gcagaagaag 9480
taacaaagga acctagaggc cttttgatgt tagcagaatt gtcatgcaag ggctccctat 9540
ctactggaga atatactaag ggtactgttg acattgcgaa gagcgacaaa gattttgtta 9600
tcggetttat tgctcaaaga gacatgggtg gaagagatga aggttacgat tggttgatta 9660
tgacacccgg tgtgeggttta gatgacaagg gagacgcatt gggtcaacag tatagaaccg 9720
tggatgatgt ggtctctaca ggatctgaca ttattattgt tggaagagga ctatttigcaa 9780
agggaaggga tgctaaggta gagggtgaac gttacagaaa agcaggctgg gaagcatatt 9840
tgagaagatg cggccagcaa aactaaaaaa ctgtattata agtaaatgca tgtatactaa 9900
actcacaaat tagagcttca atttaattat atcagttatt accctatgcg gtgtgaaata 9960

[0098]
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ccgcacagat gecgtaaggag aaaataccgc atcaggaaat tgtaaacgtt aatattttgt 10020
taaaattcge gttaaatttt tgttaaatca gctcattttt taaccaatag gccgaaatcg 10080
gcaaaatcce ttataaatca aaagaataga ccgagatagg gttgagtgtt gticcagttt 10140
ggaacaagag tccactatta aagaacgtgg actccaacgt caaagggcga aaaaccgtict 10200
atcagggcga tggcccacta cgtgaaccat caccctaatc aagttttttg gggtcgaggt 10260
gccgtaaage actaaatcgg aaccctaaag ggagcccccg atttagaget tgacggggaa 10320
agccggegaa cgtggegaga aaggaaggga agaaagcgaa aggageggge gctagggege 10380
tggcaagtgt agcggtcacg ctgegegtaa ccaccacacc cgecgegett aatgegeege 10440
tacagggcge gtcgegecat tegecattca ggetgegecaa ctgttgggaa gggcgategg 10500
tgcgggeecte ttcgetatta cgecagetgg cgaaaggeeg atgtgetgea aggegattaa 10560
gttgggtaac gccagggttt tcccagtcac gacgttgtaa aacgacggec agtgagcgeg 10620
cgtaatacga ctcactatag ggcgaattgg gtaccgggec cccccac 10667
<212> K74 : DNA
I1> KA @ 10667
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