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The invention relates to a method for preparing 6-aminocaproic acid (hereinafter also referred to as ‘6-
ACA’) using a biocatalyst. The invention further relates to a method for preparing e-caprolactam (hereafter
referred to as ‘caprolactam’) by cyclising such 6-ACA. The invention further relates to a host cell, a micro-

organism, or a polynucleotide which may be used in the preparation of 6-ACA or caprolactam.
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[0003] 5 &1 F 6-ACA %4 ff = 79 B i > B 4] 411 US-A
6,194,572t - 20 RFAWO 2005/068643 » FEH R E H a,B-
GREEMEMCEELET  KEEL6-KT-2-HR
(6-AHEA) AT 35 4 4 (k. 2 5 2 8/ 6-ACA - 6- AHE A #11 7 A
2 WAl 2 75 o B EE ML BB B R T B R Y 0 - R EE
WO 2005/068643 748 i~ o 3 18 6-AHEA 7 3% [FH BY {5
6-ACARFT{T » {AFEHA A B BLF B B R JEME 1 T » 6-AHEA
TREE S A EE LR A B AL T R IR 1 S 9 B
) B EEE SR R - IR L F TR B
6-ACABULE FAOMTE » ARSI E R FayEE IR -
[ZHARE]

B E

[0004] 7= 2 B .2 I #9 {R 32 1t — FE A FA B4 {6 6-ACATL B
ARER: B R 0 U AR RIS 6-ACAT, & A
B B4 0% LRI B MA RSB R B R
¥ -

(000515 — [ # {5 2 1t — 78 7 v i} B it — 78 5 26 JE
Bk HTEE i -

[0006] iR A 35 B °] g 2 — E R L HH T By %
LR -

[0007] 4 H B 51 53 2 EE AR MR B 6-ACA » S 12
P ] 0K 6~ TR (6-ACA) » Eo o 6-JiF T B AR F 2B B —
BE AR B o- B B B (AKP)ELE - B E S 2 - ZAH TR
O 1 5K 25 (1 S 25 BR S 4T = (IATIRAE—FE /5 35 » i AKP
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H S S - P R TR R (S-FR Bl IR > 5-FVA) » &% 5-FVAHH
F6-ACA - E— DM —RE T HPAKPE L o-iZ
FR—ER(AAP) - [ERAAPHEH6-ACA -

[0008] & A3 N BR R JE Al E DI RACBCRE R EH
AW AR 5 20T FH AKPEfE 6-ACA « YETT{E Bl S e B
ZEENRTGTAZERIIRIT - (55U B % A 5
AKPLIED 2 T A B 6-ACA -

[0009] 2L » < F B4 B (R BE HY — T A iR BR 6-ACAZ
Sk HA6-ACARE A ED —EAY KM B AKPEL
fiiE °

[0010] A FERAME — 25 (REHHY —HE T ¥k - P 6-ACARSE
2 0 (A T T B S- FR R DG BR S (S- FH R G ER - 5-FVA) &L
fig o AT FE7N » S-FVAR 73 5 AKP -

[O01T]He—fE B e Bl = » PR A SR B U7 v AT B {2 6-ACA
ARAREMENERR - WEHEREERTEIREY#EL
BlIfFET > BAA6-IHCEE -

[ A ]
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[EirE5=0]
MEEE TGO AR A

[0012] A 3L uft e 4 R B AR BR Mg B 20 6-ACA ~ 2-Z BR
THR(o-EBR TR RXMHERS T AAP ) - REMER
5-FVAECAKPR? - [EFEMFER S BERKE TR ZARBERECR
B ER) ~ RAHYECARRR(ET SR K EE - ERA
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ST B B S B I 6-ACAR » A 35 5 7 (045 B2 L 0 P
FRAT BER(E D EEREE TR R ABERE
EETHHR) R BEERETF LR ERE LD ER Y
BER - RETREREETERARSBREREEET
(T 2 o B e T L -
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HIATF -

[00157 3 — 25 T8 A A 2K 55 B 2 2 Mo 91 ot » T 840 22 A 92
5 ¥ o 2 6-ACAHY £ B 7 (FR TG I 2 35/5 /N -

[0016] L BEBEF T 20, — IR IE BT E T HIE B S
I—&/ﬁj o

(00171 fI kiR i — , —HRIE ST E SR E %S
TE

[0018] % LB EE 0 & — B4 A GBI — L&Y ~ —7F
I ) B 3 R &y FE B -

[0019] 3 it} 777676 1L B M 2 (b B WS » Ak B9
BT R B RS - I -
RIS Bk B 2 RS » SR EB TS
WEEY - D-HBMRBYREESY - NEEERR TS
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 [0020] % it B —FE BS 7 45 HE MG B (EC) RS » B4R 31 8
BRENKAERE "BEEAEMMER S FEVER G
ZZEEE ) (NC-IUBMB)Fr gt " Bgan4%  BRIEAGEER
% iy % ] 2 %
http://www.chem.qmul.ac.uk/iubmb/enzyme/ - 5 [ & 5 5 @
(AAR)EFEN T EENERDIEARNFEECACEHER -

[0021] "TERY , —AANRKERIFREREAEE
30% @ BEED40% » BEEED60%  FEED65%  EE
E2D70% » BEEDTS% » HEED80%  FFEEDI5%
BREEDI0% 2D91% £2492% T4 93% > £494% >
BEH95% 0 EAHI6% 0 BAIT% » BAIS%ELE A 99%FEF
MHEE SR EFREZIER -T AR, —FARR R EEH
RBEEHEE M E S —EZ TR R F/EREHE
RIZEERFICEERFINEGEERFS) -
[(0022] oM E B S E MU E R R E R B REIL®R

Fe 5111 7 W {18 B 2 & 2% i IR P 51 35 i {18 B0 2% 8 £% 5 B8R 7 71
W BGF - BEFVIERERENERLBEFIINRE
(B A R I B R R T T 45 - R T AHEE
B P HEME ) R TIERERIIMCLEE R ERZ i
KPP 51 Bz B e 51 (RS Do T 78 )R o< e 51 AR B 2 & - B
MR B U 2 E T iR RER ST AR E B A el Be &« P 5l
HI iR RIBED - MAREH W H - BrE = FIIECHEE

B L B B R B K AR =0 U7 v & 5 BLASTP k2 BLASTN
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1627153

(Altschul, S. .28 A > J. Mol. Biol. 1990, 215, 403-410 » /A B8
75 5 NCBI K H. 2 5k JE (BLASTZEf} > Altschul, S.% A » NCBI
NLM NIH/E E B H &5 - 20894)) - g {5 FABLASTPE
T HERFYILE 2B EMRET10.0 » HRLER0.S5
Blosum 6275 [ - {5 FIBLASTN# /T P Lk 2 iR (£ 2
BERIFRETIT10.0 > FIBRIEFE0.5 - DNAZ 4E[E (DNAKE A &
FERE) -

[0023 R AZ I - A EM AT MEZEHELZ
— R EZRRESEEYRIECNEBERTEBEH
B EM S FRTECEYTHREDE Sl - £
AL R & — RN S TER - EWREAH R DT —E R
EM - R—EEmGIF - EHANESERK - L% - 758
W~ FREZAIRE (2 BIRW) ~ YR IREY  SlRIE A E e R
HERARB(HEOSESZBMCERE) « — %
B - R—EERA+ - —FERSEREIER RE
M) —&5

[0024] B =] L A AR AN S 1T HEIL Th BE - 1 7T BB B AT 43 Wb
AEFEERERZZNER -

[0025] & 4l Ffd 7] 55 45 = HH B M A ~ 1R S 39 I AT B B AR AR
A IR (B 2078 F B8 F M) BUR TR E R IE - th el (R A B
EEAAMEGE S < 0 B EE R EE B S TR
W)L ER T AR 5 -

[0026] A G EFTH A CEMEAE I EEBT &
FREBHAESENTEEBTAERE - AREBIBSEZE



1627153

YRR EY) - FHERETEEREY(EEANE) - 1E
- ME - HH BRRER -

[0027] A —E B T dl+ - EVEAERIEE REY >
PR E R B — & PIasT ~ BE - i B - DEREES
B oo BRI E R LB Y A A BRI AEEE 0 AR A
%52 £ 14 B1 % B (Leporidae) ~ S8} (Muridae) - 548} (Suidac)
K AR (Bovidae) A i fEEF -

OB[FEBEEYRINEEEZEENEHE A KB
(Asplenium) ; #§ &E £} (Cucurbitaceae) 5 5] & 5 I\ B
(Cucurbita) 5] 41 Cucurbita moschata (75 JI{) ~ 3% & I B
(Cucumis); |1 5E & (Mercurialis) B 41 2 5 4= | LI (Mercurialis
perennis) ; & i F /& (Hydnocarpus) ; J {% %4#f /& (Ceratonia)
FriE B fHEE ZHEY) -

[0029] 38 & # & %5 A 1% 2 5 B i il & & (Vibrio) ~ fRE
ft & J& (Pseudomonas) ~ % i 12 & & (Bacillus) ~ #1% BH &
(Corynebacterium) ~ 45 #5 & J& (Brevibacterium) ~ 5 5k & /B
(Enterococcus) ~ #& K B J& (Streptococcus) ~ 7w H K E &
(Klebsiella) ~ 3| Bk & JB (Lactococcus) ~ %L 12 & B
(Lactobacillus) - # B & (Clostridium) ~ # 7 K B B
(Escherichia) - # #\ & B (Thermus) - 4 /% 12 & B
(Mycobacterium) - 2 [ BS }0 5 J& (Zymomonas) ~ B P IE B
(Proteus) ~ + # 18 & B (Agrobacterium) ~ 1 £ & B
(Geobacillus) + #1525 & (Acinetobacter) ~ #7758 KB /B
(Ralstonia) ~ 4L #H J& (Rhodobacter) - Bl Ek J&
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(Paracoccus) - ¥ %4 & /& (Novosphingobium) - 57 f§ B B /8
(Nitrosomonas) ~ iR {h % A SEFF & & (Legionella) » B K&
JB (Neisseria) ~ 45 B 1 5 /B (Rhodopseudomonas) ~ 545 5k
JB (Staphylococcus) ~ iH 2% K BR & J& (Deinococcus) 5 4 FF
KB /& (Salmonella)Frifl BeZ fHEE ©

[0030):@ & T R Al W EFH RHE HTXHEB
(Archaeoglobus) - & & 5 & & (Aeropyrum) - # 12 & &
(Halobacterium) ~ B £ /\ B Bk 5 /& (Methanosarcina) ~ B2 =
ER &Y B (Methanococcus) ~ 24/E 2 J& (Thermoplasma) ~ B S %
J& (Pyrobaculum) ~ {7 % Bk & J& (Methanocaldococcus) ~
= B (Methanobacterium) -~ HH £z B
(Methanosphaera) ~ FF £ o7 & J& (Methanopyrus) K FF 45 45 15
& (Methanobrevibacter) FT#H B #H Ef -

[0031] 3 & B & 51772 B i R #US (Rhizopus) ~ 4T
@ B (Neurospora) - & # /& (Penicillium) & % K /&
(Aspergillus)Fr i il 2 HEF -

2@ EBIRIIFREZENEBEMEBSR
(Candida) ~ ¥ i B £ B (Hansenula) ~ 3¢ & # B2 & &
(Kluyveromyces) kB £} & (Saccharomyces) AT #H i < RHEF -

[0033] AGERBALHEARAANHEAEAEFEE KA
A WA T (B A2 B BOCR R A M (LB R B R A AR B R
B TTIE - RAREEMBIZEEAFEAFERBEALD
ML Y E A B FEA S E R e e T M R - B4
YA 2 22 R B g 7 UBI A0 AT AR ER B A ARG R A
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TEMZREFETIN(EREERE  UES M EEE
£ BiAE s ERERES)EBRIERED BB AR
& MHECTR 0 (BEANES) < B R Z SR I DNATH 2445 - %

5 > DNATRRE S EEDNAFRIS e A RIfg = R B D —
M e e B 2 I RO T A S L i 2 B — {1 50 2% (e
ELFRENAC ~ MR K /Bl A By > Bse Bkl & Wi 5 % 1
RAEFY] > SR EFEU B U DNAREE (18 )
MBI RE - REUWHEAEEBEAN LD M EER 2
BT BB AT IR BRI T B RE AL U7 0 BIINE R WO
2008/000632F7 3l 5 7% -

[0034] Ze R E M EAEIR AT N — RS BEEAEM S
EARREME  HREEEEENE Bt - 2EME - &
BT 2 0 pHBR SRR - RERE SR - EEHEE R -
HAMEZ ZRE - WHRFMAHAERBEERMN - KEE
AERAFEXBEATEM G EZONEE S E L EE6HES
HRBCEFRE IR RG] BT R E 2R -

[0035] & sl &2 15 B & KR L & WA E ¥ 5 = B
Fr o FFRIRNRE RS S REEE R EARGEE S E
)R _ARERECEREYRBILBRIRBESEER
REEZB-—ARECEVEABER I RE -

[0036] A AT ZWEFET > EiEEaRN A Ela-
MR B I BB AR & 2/ —ARBRE R 2D —EEE
T T BRI W RABIGEE T 2 E WAL
GE 5 155 Bl fE b ) S8 - BB LR AR A 715 1 o Wig IRT T 3 Bl 4 7

G
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R o-Ti FR 25 AR B3 B M B T R 4R T

[0037] B BARR £ 5 — U BE - L % AR W R AL B 6 B B G
EFSREEEEEN -

[0038] A 2 - - 38 & = % H 55 o- i B B £ %S
M - AT EAAKPEEES-FVA ; BLE R a- R B EARIETE
M AT ELAAPEEE6-ACA -

[0039] AT ji& o- Bl B2 BV it BL R = AR < B Bl RE E IR
EAWMAER(EC 4.1.1) BREREZEERHER IR ERT
(EC 4.1.1.3) ~ B "B HEE(EC 4.1.1.20) ~ S ¥ 4Ha-
Hi % 5 R B (EC 4.1.1.72) ~ o-Fi 52 KR KRR ~ o-Fi K B
EAREG(EC 4.1.1.71) K WHIER AR E(EC 4.1.1.1)FTf ez

HEE

[0040] — L EEEHE Z ERB A EBENHER
EARE(EC 4.1.1.2) ~ L ZFREFRFH(EC 4.1.1.4) ~ RARZER
R/ 8 MR ARE(EC 4.1.1.14) ~ B 5B = 7 B (BC
4.1.1.15) ~ RZBR1-ZAREF(EC 4.1.1.11) ~ 3-FREMEER R
Bg(EC 4.1.1.16) ~ BHERAIREE(EC 4.1.1.17) ~ BEIZER R
fig(EC 4.1.1.18) ~ fEEHEA&REF(EC 4.1.1.19) ~ 2-Fi 1k &
ZREI(EC 4.1.1.71) ~ R _PE T BR R FREE(EC 4.1.1.86)ATH
B KEEF -

[0041] R EsFr Bl Al R ARE L RARN A HEIRE
SR BRI 81K EE R B B2 B T ¥ £F (Saccharomyces
cerevisiae) ~ WY A ## B# £} (Candida flareri) ~ 56 B2 A1 &
J& (Hansenula sp.) ~ f& 3¢ 87 5o & i B¥ & (Kluyveromyces

10
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marxianus) + JTUEE AR 8 (Rhizopus javanicus) ~ K ¥ K& 4T %
(Neurospora crassa) ; I 2LEIY) %7 AR5 B 1 9180 B & A
B 25 0 A 5 5 B (Escherichia coli) » LE8 5L Bk & (Lactococcus
lactis) ~ #& K% 4315 #2 8 (Mycobacterium tuberculosis) + {5 &
MBI 7E & (Pseudomonas sp.) 5 7% Bl 4% I B i B (Zymomonas
mobilis) A 4 gl AHEF -

[0042] Py BRI RE 25 2 Bs AT IR B H BB B2 P9 SIS B 28 e B
JeE - BRIl e B B B B B S« W = % B 22
FIRI4T2A o

[0043] w] {5 15 5 KIGIRE (B, coli)Z #A M By KR ES -
THRECBRERBEREZBERE -

[0044] BT {5 A 15 B FERE AL @ ~ it EE B (Mycobacterium
leprae) ~ & % 2 & (Clostridium perfringens) - 45 5| 1
(Lactobacillus brevis) ~ % RIRH ~ SEKEHILERE Z
BRI - WESBRBRERB I NREERZEH
R A S AR LR R I LR L IR R R B1157 ~ 2LER LBk
BIIFPL730 > 58 %57 51 55 2L B& 1.3k B %8 e 25 2F K K] (maltigenes)
(B 44 2L B& £% R B #2218 28 & AL K (Streptococcus lactis var.
maltigenes)) o

[0045] 55l ri(E I B R ENE =B LB EAR -

[0046] 7] {51 F 15 B LR SLER B 2 53 X $ o- i BR 25 7%
g o B H I E F 15 B SLER SLER B < o - 2 IR KRR -

[0047] %5 51 7] FI 5 B #5Z  KOR B o o-Fi 1K —FE 5

R -
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[0048] 4 7= % B iZ (£ 77 ¥ P 6-ACA I B B & 7R I
BT T I E I S E HEEREZEREE.C. 2.6.1)
AR BREAE T TR L IE -

[0049] R & E - & & M E R A6-1%CBR6- 8 4B E
P FATEALS-FVAZEER6-ACA S AT o-Z R _FR2- B 1%

BEYE M - FI{E{LAKPEEELAAP -

[0050] iz g RSB BN EE -G 2 T B2 - K — B8
BELES - B-TN IR RS - R TR IR - 4-1% T BRI IR
(EC 2.6.1.19) ~ L-BfZ Bk 6- B8 B (EC 2.6.1.36) ~ 21 C &
B E A (EC 2.6.1.39) ~ 5-J# KL 7 g (EC 2.6.1.48) ~ 2-f%
O B8 4% g (EC 2.6.1.67) J #tt % B2 : P9 B & 6- B8 i g (EC
2.6.1.7)Fr A e B

[0051] A —1{E & hea o1 = - 85I By 71 5E B 5 7Y i BR i i
BE(EC 2.6.1.2) ~ H I F#E AT (EC 2.6.1.6) ~ Y% & - e B
FEES(EC 2.6.1.12) ~ B-F9 J& B - P4 B B2 #3 1 iig (EC 2.6.1.18) -
(S)-3-fiz-2-FH E PN BR 15 14 g (EC 2.6.1.22) ~ L L-" i Be — &
% B (EC 2.6.1.83)FTaH L /L EE -

[0052] sz Eg % B RE B NG B ILEIY  IUse B 5!
BREFE L  ERIBZELENTRIME BARBE
¢ Al B BB A 75 Bk (Asplenium unilaterale) 5 G 77 #8 /4 Bk
(Asplenium septentrionale) : %% 18] & 58 57 5l s J= 3¢ 2 544
(Ceratonia siliqua) ; #L #l & B % 5l & KR AL fl &
(Rhodobacter sphaeroides) ; B E BRI 5 S EH 45k
B (Staphylococcus aureus) ; 5B & %7 5l & 10 i & (Vibrio

12
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fluvialis) ; & B I8 & B 55 5 5 % I8 2 B (Pseudomonas
aeruginosa); ALRENEE S FHREFBRIIBE RKFHIE
(Bacillus weihenstephanensis) & i £ 12 & (Bacillus
subtilis) ; RO EANEREE > wRREE > REXKEE
B B R R B S B B R o B -

[0053] 5% B /& iR Trs 2L B 7 o B8 i > ] =7 IR YR B A TR 2L
EYE - WL - WELEIY O BUH FLEIIRS o B0
ERTEENEEHLSYE ZB-IZET B o-Fk Z %
BRI BB BB ZB-I2 2 T B o-Fi & IR 2B
E LY < B-NIEXEREEE > B REE R ZB-H
R E N SEEILEY L REBREKRE - BilESE
B L REZBREMEE  SEWIALBYIT 2 4- T BBz
W FHREEERTC4-ZTHRE RS FEHILEYWE
ZA-IE T RREEES - BRI REE A BRI 4T B
WZES - B EALER Co-TiC -2 R E IR RS E
RS AL o-Fi O " BR- IR ER B B E RIBREE 2 4-
ETEREKRE SNSGEEAEBCa-EC ZREEEE > &
Al 515 B B #VEZVE (Thermus  thermophilus)iZ a-f% L — B
HIZHN > MEEREZS-EABREEBRES B R
# B (Clostridium aminovalericum):Z 5-f% X B2 55 % B AT #H %
AR BE-RCOC _BREKBAMBAHEAREE
(Pyrobaculum islandicum)#2 it -

[0054]%sES < @ EEMEAERNR & TF &K
M B AT HEE - EEMERE A K - HERK

ﬁ

Zaly
A
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C
tm

A EED-HREEL-HRE - FFEER CESHIEE - 2%
B~ BMNEM - 2-BT k- 2-fEBEE - FH
Fe I ~ BRI - BRIEEE - FRENER - RER - B-RZET
B - B-IZEE ~ 4-& T BR ~ Mo-JEC —F% -
[0055] A SEEE A+ > AREHE6-ACAY AEAER
KR FIE T A BB R I B 2B E B IR E R R e
< CH-NH 2 S EF B (EC 1.4) 2 A - FRIREER
BEBERBEC 14 )ZHEBIBEE N ETEYEL
K- R L EERERESHEFO-HECHK-EEMH
TE 1 AL S-FVAERL6-ACA ¢ BCE Hoa-lE R _K2-KE
BiETE > AT AKPEIAAP - RETZ » HERERE
SR A R B E SR (EC 1.4.1.16) ~ ik B 6-
= & (EC 1.4.1.18) ~ B & B = 4 % (EC 1.4.1.3 ; EC
1.4.1.4) ~ K HEBREEH(EC 1.4.1.9) T L HEEE -
[00561 7% —{& & fi ] - P B B 5 S B 7T 32 B i # B 48
7 LAINADENADPE 55 52 #5 8 # (8 H 12 % % B2 = & B8 (EC
1.4.1.3) ~ DINADP/E & 2 B %8 /F Fl < % 4 Bk = 8. (EC
1.4.1.4) B EEIE(EC 1.4.1.9) - ZFFE = .05 (EC
1.4.1.16)~ K #EfZER6- R @R (EC 1.4.1.18) L M BB R & B -
[0057] fz Bl = S ERF RIMRIR B I B S - XA BB (R
EENE TV CHEE - BEE R AR RS
B (Corynebacterium glutamicum) ; %15 B J& %5 5l 1% 5 &
B2 B (Proteus vulgaris) ; TR E B RIRE L 5E
BR (Agrobacterium tumefaciens) ; H3#5% & J& 7 5 5 5 W 2

>

]-

H&

R
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=& (Geobacillus stearothermophilus) ; 7R B 15 15 J& 45 B 5 7
EN IR R FE B ADPL ; L 8T R IR E B B B A P AL T R KB
(Ralstonia solanacearum) : ¥ [ K & & F 5l 5 5 & 1%
(Salmonella typhimurium) ; B¢ &8 %7 5] 5 B B2 B 0 FOAR
B B 5 B 55 25 55 A H (Brevibacterium flavum) 5 57 2 AR
J& 7 B S BGIK ZF IE A5 B (Bacillus sphaericus) ~ I Z 2 g 42
& (Bacillus cereus)J i 243 & (Bacillus subtilis) {5 4138 &
BEREZGSHAIEENEGEFHERBRIBEART EE
B “HMERCBREER SHESEERZ _ME_B®E

4l FHEREBC _MR_BRESH BIEEEE

m
T

|l

e

¥
b
-

EIREC _IER_RESR  FEEBEEREEBC K
BREAEH  FHRGETBEPERC “ME_KRE
By 58 TRERBRIBRE L EEEZBEKERC-E
af  FEMERBERS GRS B ISR E B L% 6-
LG B EAEREEZINADHENADPHYE & & K 1
REEACEBKBRESEEC 1.4.1.3) KRG BT 87
WEBADPI BB A G B EHN TR KRB B E%
EEHE(EC 1.4.1.3) KRB EN PR ETR KNE 2 2 IZE
EEH  BEYIMRE B INADPHIE S8R 7 #H /F H
L EEER R EER(EC 1.4.1.4) » FHIRBEGERE MK
MEGH  SEBNBCZEERELSE(EC 1.4.1.4) » K5l
REEHEEREMC SHRESH  SEEEEBCBKE
FEEEC 1.4.14) BUBEAEZEREIERBRES
iy REEHFHREEBCHBRESH  HHREEMA

T

Y
[

B
bz

T
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EFMBREEMERE AR EERE -

[0058] A — {7 & B it 5] - - 1Y R ARBE BCE & L Ik
EE A EAEIFET » AKPH AW M E RS-
R (5-FVA) » IRBAFAME A2 EZRBEIREER
HTFIFTRE R AR - B EHARILEE - LRI EHEE
Ao EH R EELEE 2LAR W iR A 7R (Lactococcus lactis subsp.
cremoris):Z o-FiEE E R 19 B LB LR ETERBI15TERL
MR LR IFPLT30. 23 X do-lHR KA TS - B EHBEEER -
WA EE R, - TEE R R EIEE - ERREAEE - T
IRE - MR BT wE B NI ERE
BEHEKAOEBRE Zo-TX _BEZRE BERXBEE -
HABRER - MERE - BB ERKIRE R « B IR A
A RISERIBEREZREBEAR -

[0059] % B IRAE B ANBRE - HHHEERE - BE
MR A NERE  BEREERIELEILERE ZER
BgidE & AN E/AKP B S-FVA- BERES 2 AlfEA A
B LLFFFIID 31 ~ FP4IID 34 ~ 41D 37 ~ FFIID 40 ~ 7
ID 43~ F3IID 468 E R R Y5 & B B 751 < =R BERY
LY AT - I THEA LR L AT T A AAPELf 6-ACA -

[0060] FE# 5-FVAEE6-ACA - AT DAIh2 HET &
H s A S L BB A0 R 12 S102/AL O8> F55-FVABLE
ZRFREAL I IE » Al DAE E SR 8 6-ACA » Z1EP-A 628 535
BDE 4 322 065%9-5 FBR(9-fg K= 2R ) K 12-f& -+ ke
B2 (12-f B AEER) ATt « S54% » A& Ha (0 I 36 5-F VA B ¥R i [
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Fré&lfE . co-I5 Tl - 8 PO Efh6-f5 C B r] 8L 6-ACA
(41122 F.0. Ayorinde, E.Y. Nana, P.D. Nicely, A.S. Woods,
E.O. Price, C.P. Nwaonicha J. Am. Oil Chem. Soc. 1997, 74,
531-538FRRR12-fZ+ B < &K
[0061] > —(E EHa B+ » 5S-FVAREF6-ACAZ AL (RFA
(Oig At ge s GO IZES - IE R RSB HE E b IbfE
HbcEMEMBRITFEETLAEYHAE ST AET - BES
Lo R ERAIF - EEEFEENE TIAET AR
B EEMRINE  ®REEE  MESEE  ERFREER
AR IGRECHEEZE  SEREEZB-HETE ok
R REE S ERITZB-WIKBREIELE  FE S F 4L LR
R HEIEEE  BERITEEE A ~ A Z4-12T BB
HIZE  FE R ZB-WIZBRELEE  KL-BEEER @ o-FF
I Br-e- el - NEAMEEREZSB BT @ LEE
ERESBEIRERNHSERE - ERE SRR 2
BEZHZERO-ASMATERCHE - EEEERERSE
SETESNOFENRRTHEER EEEEE - B4R
BEE EEEPREC KE_BRESEMMERHE
B O HEHEBEATHEEEBADPIS NP AT RIKE 2L
NADHE{NADPH/E &4 (K + % # /F F < % & 1% = |8 (EC
LA L3)FT# B A5 > 15 BB ERE Z INADPHIE 5 8
NFIERCEIZBEGEREC 1.4 1)K HEE 5 BHE
HEERENNEEER CBKREEEEEEC 1.4.1.4)F7/H K
LAE D HEBEINAZF ARSI ERE 2 B EERE

=
Ear
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g AT B REEE -

[0062] oy e EHEI > #E = AR D 2~ FP51ID 5 »
FFFIID 8 ~ Fp5IID 65 ~ fFHIID 67 ~ [F5IID 698 (L1 L5
Fe 91 [R] 3% W 8 B i B BE R e 31 o 2 i g Y 2B ) 8 (L T
1b5-FVAE H 6-ACA -

[0063] FARF EEHEFIF » AKPLILE T 5-FVA -
AR PR E R ARFER ST - 558 %A
ANk ETT S i 2 TP R - AT ETT 2-BR AR BR A A (L 22
ER A e B - 5% 07 Bk O 20 £% 2 5% Y T 2 B
1982,23(4), 459462l .2 5 i  H ] 977 i 5k M4 T i Bg 1% 0%
IR B R A B T B - AR N R B AR T ETTE IR
JE o BUEHREEERAGBE T EAILEBANEY
1 {0 ] DU 32 JR M Ak - S-FVARE & DL A= 9 8 1k 05 = B8
6-ACA - [LTEBE L E L BB R E B R hl rl E HREI L E
S B S-FVARE Y 6-ACARF Firalt & A ) e (L B -

[0064] 5544 - 5-FVA#E 5 6-ACAR] 75 4L 22 J5 = B AT RT3
AU T EETT -

[0065] prr E E Bl - FR )R BE ~ IR E R E <
sEE A EA RS EDEAE &) EERETFE
T AKPH AV AR AAP - IRERIERA R HAARE
AKP#E pl AAP 18 iz lilg 5 1) A28 E IR A SRR A < B iR Bl B
FRMREE R E NI ERCHEE  BEH L RERE
FaES - 5 BB EEEN Zo-lC — 8 - S EBREKE

SEHZFELINRBNCEEE  FERKBEE 4L TR
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B 18 B IR EVERE 2 o JE T BRSBTS
SR B S A R R  RB S RS
@ o

[0066] e B S5 » i FA M AKPHE B A AP B Tl
FEEREESENEE - BEREE - ¥HEEE  BM
ENEREE SRREE ZEEEE AEEE- %
7 I B o 0 11 2 U o W e il P AL o ALY

[0067] 4 B 245 F 8 B A FHIFT LA 2 4 BE 2
R B A P B LS AKPEE L AAP © R BB B -
BRI ~ WE I i R E T R - BN B S EEE ~
RRZIKH ~ AR E 5 (Pseudomonas syringae) ~ ¥H 1
#L18 B g B (Rhodopseudomonas palustris) ~ FFi A1 » A B
B R AR |

[0068] 45 2 B HE I f » 55 T # AKPEEL AAP - fif i A
ERFFIID 2 - FFIID 8 « FFIID 12 - FFID 15 - f£5)
ID 17 ~ FFAIID 19 ~ F%I[ID 21 ~ FF%IID 23 ~ F%IID 25 ~ &
F(ID 27~ F3IID 29 & FHth 2 — B MR Y 2 M
B P51 I -

[0069] A 5 — {1 & K5 o » FRFA B M AAPZ 5 B A
SR 2 TR e T AT M 35 B e 2 o SR 1 AR P A s
< CH-NH % 7 S LR FE(EC 1.4)Z B > B BRA RN
MR EEE(E.C. 1L.4.1)Z B o BITFE T T £k
RIE - KB E > BERERAEHEG o EEIB-ER
S TE I HELAKPEEELAAP -

&
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<

[0070] ¥ R E & e M E SR 7 EEH N E KR &
% &1 (EC 1.4.1.16) ~ %k &85 5 5 (EC 1.4.1.3;EC 1.4.1.4)
K B HEBR A EB8(EC 1.4.1.9)FT i B2 AHEF

[0071] A —EE A+ FEBREZSRBREGNREEER
CAINAD ;e NADP{E & Z e S HE(F ) < B X R = € 8 (EC
1.4.1.3) ~ DANADP{E £ 3 5 5% #{F F & 25 % B8 25 < Big (EC
1.4.1.4) ~ HIEBREGR(EC 1.4.1.9) ~ R _REEHE
(EC 1.4.1.16) 1Z 5 FE K S B -

[0072] fz Bl R SRR AIIRIFE R EERE T Y ATHE
BB ERE  BREEBSIREERERRE & BF
BEEEBERIBLBBEREE B THREFBREIRRE T E
BE WEERFISREEEWERE S THEEBR IR
NENREETEBADPL ; FETER RE BB Han P v i R K
 WIFREBRIEGERE BB SEEER
EEEBEFINREERE &*%J%%%U%W%%H@ﬁ
LN 227 JE R T (Bacillus cereus) B 5 HARH e

[0073]BlE EREREGSB T EENSEFHER
BREAHBERFEER R RIS SEERERE
BB _ME_REEH  SEEREBZ _HME_EBE
S BiESEEEEEREREC _RE_RB IS &
HBEREEB ME_MEAGH TFHREESEERR
BREC_HE_BELR  SETHERBZUNADHE,
NADPH/E & i K + B #EFH < 2 & B = & B (EC
1.4.1.3) BRIBREEANEEREBADPIZBZ LR X G
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BEHAMNHHRRKERCSEBESNEC 1.4.1.3)  FilHEE
AP R RECRERESHE  SEYMKEEL
NADPHEF R N 7+ HHEFH < # 1 B £ & B8 (EC
1.4.1.4) FHIREEGERECEERECR  SEER
BB (EC 1.4.14) > FHIRG BB %
HRREEH  SEHEREBCEBRRESI(EC 1.4.1.4)
THHBEEHEARECBRREESR  KEEFREREEB
ZHERESR  RIBESBWAZFHERNMERHE
< E G E ST -

[0074] 5 —fEHEEBREREZEH T ERNBEEERE
TIRERREEAMBRE CBERERC-EEEATER M
B HBBEIAZFHERSMEREC A KEE G
AT o RELEE -

[0075] 72 ZX 58 BH 75 = At & fF < AAP#E — & 0] i A
6-ACAZ Bl - A AT EREAKPATEIE 2 AAPH] FE
ER ALK FETT 8 5 6-ACA » IR FERT DIfLE HFRETT - 41
0% E A I B B e AL B R A T R B kA B TR I BAE AT -
mo BRERGRUEGFEERNEDERI150-1607C #F H1-2
vIv%ER C /% B % # 1k » 20M.Hashimoto, Y. Eda, Y. Osanai, T.
IwaifzS. AokiftChem. Lett. 1986, 893-896F7il - E L /5 ik
%23 B fA Daiso 2 Eur. Pat. Appl. 1586553 » % S.D. Brandt, D.
Mansell, S. Freeman, I.A. Fleet, J.F. Alder I. Pharm. Biomed.

Anal. 2006, 41, 872-882 -

[0076] 554} » AAPE R B R 6-ACAT] R E AR IFE H E
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A LEER M EVEAMEFEE T UEYEMA T GE
T -

[0077] £ EA N A Efho-lRER CEZRELZE
RIS o Wb a- R E R BR Y A AT E B I H R AR R (E.C.
41.D) fEE > MEREENENREREARBECLLLD)
THE R R R & E(EC 4.1.1.20) ~ TR T ERR AR (BC
4.1.1.20) ~ 53> ffo-FREE EARE(EC 4.1.1.72) L A5 o - 22
Tk B 75 PR R Fe o- T X B L FRER (EC 4.1.1.71)Fir #E pé 2 #H
ﬁ o

[0078] —fE X LA CHE ZAMREEERBT
FIFTAH A AEF © BB RAREE(EC 4.1.1.2) ~ B LR L&
BR(EC 4.1.1.3) ~ ZBELMEEABE(EC 4.1.1.4) ~ REBRL-E
B8 (EC 4.1.1.11) ~ #ER B AT/ O M M= A& (EC
4.1.1.14) ~ BAIEEREFREF(EC 4.1.1.15) ~ - MR KRR
(EC 4.1.1.16) ~ BZFRAARE(EC 4.1.1.17) ~ HEML R KRR
(EC 4.1.1.18) ~ #5[% M =AM (EC 4.1.1.19) ~ 2-Fi K &=
HBF(EC 4.1.1.71) ~ R _[# TEEH%BE(EC 4.1.1.86) -

[0079] 2 F& B ¥r 5 5 2 B 1A T 51 A L Bl 2 i B 2 5 1%
B2 AR - BN Bl N B3R BERE . B AUANER
EEERE - BIVGREMER - BERBEEER - KTt
BEf - TUEMRE - RAHBSALE  WALEN YR B R 1G B 2L
BV R AEE KB RE - 2LRILRE - MO RURE
{5 B8 e R S R Vi B 2 e L IR AT AL B AL

[0080] N Rk =AM AT IR E N BB A BE BB E
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JOE - FAIW AT EETREEINE N IRER =& 2
BPRIAT2A - BRI AR EBRERECER LR AR -
A B RGEE(E. col) B MR EARM ~ gk — B
ERMECR L BRAFAEE - 5 B AL FEES - &
RRE - HRE - SO RER - EREEELERE 2%
EERERES - FIEREEREAB CAKEER CE O
Al 2L ER PLER R B A PLIR L ER A R B1157 - SLER SLER B
IFPL730 - 5255 Bl 55 PLER P 2R & 288 1 28 2 L 1K (T 44 2L R o
PREBEAFER) - ZHEZRERBONTTEEATHT
BB R & RCHEIL FR < F 1R - LR R B RE B M
C HEMEY) - R ZIERCBEARB S EHER KR
HEAIMARIGRE - AERSHLERILER 25 L8 o-TH
BREZEE - Eighl > AEARTEHLRILER D o
BR KR S o KR 25 R TR -

[008 1] %5 5l vl {5 A 1% B i 1% 70 BB B & o- Bl T — B 25
A - BAANRREEHEEIBEEZo-liK B EZE
(Kgd) "] IR AAPEE . 6-ACA - F55l » #IH AR TE 240
FFHIID 4653 AT m I Pl B E DO s RE UL i I T8 K R B v
1 EH AAPTEZ H 6-ACA -

[0082] 2% i R AR BT BIRE B RN ~ HI ~ BERE ~ B
INFERE R TR B B R AREE(EC 4.1.1.20) -

[0083] i BR —ER R A MR BIAN Al 15 B AT Hl — e e — %
GRBEIEER C BHE - WEARERIREEME - 5 E
KAED) o
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[0084] 45 51 — iz g — Tk 7= ¥ T 7T 15 1 265 T G B 14 61 1
PN

[0085] A% 2 B il » AKPHE (L2277 BB AAP © 1]
SHE DL YRR - #E 4 (0B R B - FLHL (Leuckart-Wallach)
2 HE > AT F 2~ BE R LR AAP o 7K T (R (5 R S
B B B [RhCp*CLLF B 4 'E 2 (LB #1F (M. Kitamura, D.
Lee, S. Hayashi, S. Tanaka, M. Yoshimura J. Org. Chem. 2002,
67, 8685-8687) ° 4} » & -l - FLAT I JE AT LUK B e 8
FA [Ir'"'Cp* (bpy)H,01SO.{E B f (L. » 4S. Ogo, K. Uchara
K S. Fukuzumif?J. Am. Chem. Soc. 2004, 126, 3020-3021ff
SIL 1T ou- R T R 5 (T ok R W L ) i B T A e 2
(5 3 ) 5 2 i 2 LA B2 ¥ 1% LA P d/C B Pd(O M),/ C i Ak 1 ]
B EE I AT REEE A © BIA122 % R.G. Hiskey, R.C. Northrop J.
Am. Chem. Soc. 1961, 83, 4798 -

[0086] k8 4 A =R B H & AT ILE LR B IEZ
EYMELBITEET » AAPLUEY AL 7 0B 6-ACA - Iif
7R 25 Y W Y 1) TS S A RSO B R R A AAPEEL R 6-ACA
7 A A B BTt o A AL -

[00871 53 4% - AAPEERY6-ACAZ B8k, ol #5 L2 5 =5 4l
B TR AT

[0088) 1A %5 & & fi il th > HA 2 FR g 5 7T A2 (Lt FE B 1k 2
HE R BITEE T » AKPLLUE WAL 5 = R 5-FVA
R FE% A EIEE - REBRE S  SET R EE L
CEMMEMBEITEAET o S-FVABR6-ACA - A F R ILER
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JE 2 XA TR B 4R 2 B 1 Al 30l AKP A& 9 4 1 il &
S-FVARF ATt & 25 2 B Fr il B o /B B » R4 S-FVAZ
N B B A B A S B B R B RS RT AR S S-FVA
4 WAL AL B S 6- ACA Y A W AL s Fr st 3 -
[0089] IR Fr B EHEHI 1 - I LR - IR EBR R Gl - 5
Hy eI EEN CEVEMEZAET - AKPH £ Y
fLEEBLAAP R FER ISR AR ECHE & r b i 2 &
DEABIFET » AAPHEH6-ACA -
[0090]:& & A 7S R S FE 2 B B AR B IR RIS
AL AKPHE S AAP 2 4 W A, Je AAPTE 1 6-ACA 2 4 V) i 1k,
Ry Fr e o B e Bl ~ e BE R K A\ Je X AR W AT A B o AEL B
[0091] A2 2 i 6-ACA 2 AKP Al Ea] DUE—FE 75 =
S - FIAIAKPA] EEFAH. JagerZ® A » Chem. Ber. 1959, 92,
2492-2499F Tt 5 iE#ES - AKPZ BE A A A RHFEH L&
e el PE i DL BR — Z B e AL 3R ICE - R 5Bk QM B )
(50 370 Fr 1 7 2 S (91 A0 3 R 5565 o 7 [0 WAL ZE ) > B i AKCP o
[0092] th R EE R AR IF GBI AN F e EE A i B - AR
A k> B BE & KBl 7 (Hydnocarpus anthelminthica) 2
AKP o AKPHI A1 ] 22 HY B 1L 2575 $5%88 B H & 4051 20 B 22 K
BT T o EEZEITTEAIURER AL Virtanen fz A.M.
BergfA Acta Chemica Scandinavica 1954, 6, 1085-1086 73t

J3 ¥k 0 Eorr R B 70% Z B T B o A T 2K B AR I
AKP -

[0093]Fr e B e Bl » AKPIRIS—TE TR EH > B3
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i’ o- B T — B (AKG) B i o- Bl © — ER (AKA) K if a-Tili 2 —
BRI Al o-H PR — I - AR NE W FE AL AL EE AL o AKGHI
NFT AR EE SR EL AN T 20 0 A R B AR Ak AL & 0T DA ¥
fee b 5 B -

[0094] F 7% HH AKGE fi5 AKP . 38 & E b il 45l mJ 522
PRAEM o-BE T — BB Cr-FE & B 5% o- Bl & & K /8o
TR Co-2E K B R o B IR i AR AL

[0095] jA4s & B il o » AKPZ B0 (R 38 A WL B
v ZEMEAEES

a. AksAEREREFRY) |

b. FEHFHAksDEg - AksEEf - AksDEg [F] %% f AksE
B Rl R P AR B —TERE K

c. AksFEEECH[ERY) -

[0096] AksA, AksD, AksE, AksFE§EC E[A R YR 2 —F&
NEEFAFEEE N R RELSE S ETHER BT
i BEREENHP RIS ~ FEREKE ~ b /\BHEk
* F 2R B (Methanothermobacter) ~ FBEERE ~ H BT
B K PR e R AR R AT AR o RELEE -

[0097]h %5 B E a1 - AL FH o-F TR — FR (AKG) S fi
AKPZ A= VAL S A ol T BRI i o-F C R
BAC R > EPZBAERARERRBREY &R a-E
C B —&0 TR, —FARI R EAREER
e B B —E R e —iH A -

[0098] B AKG & fi AKP AL & 1 Fl B AN B R SN R ] 1) o2

il
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— TE B % T 4= V) 1 fk S FE 91 40 AK G i AK A B AK A B
AKP - L35 R AT FAERMEAE A BB - B8R
ARG EZEENRHER  EF > TEEKMERER2HE
B WRREERE NYITEECHEE - FEE - HieT
t & (Cephalosporium) ~ H A5 & (Paelicomyces) ~ 52 i & /&
(Trichophytum) ~ 28 & & - H J& & /& (Phanerochaete) - ¥
T & B (Emericella) ~ B FE5% & & (Ustilago) ~ ZLJE BE 1~ B
(Schizosaccharomyces) ~ B2 518 ~ MBS & ~ HEERSE
(Yarrowia) - E2 7R B2 £} B (Pichia)  WEMHERE - HAFHE
MEG BKE B - = 1R BB JB (Pyrococcus) ~ IR EEH B
(Sulfolobus) + 4K J& (Thermococcus) ~ F FEERE B - F
REEE - FHREE Pt EE - FREfEE -
e /\BHERE B B F A BVR B

[0099] A % 2 B Ja 5 1 - B fbi H ou- ) T — e 8L £ AKP
LEVBEAREEEA TR RS- C B AL
LR HPBARAFZBEFCES—FRFEENEB RS
EE REFE - »EOERBIBEEFHEECHECEZR
» 75 B % 3E B L B 78 Bk B B (Anabaena) ~ 3 I B B
(Microcystis) - Ef il % J& (Synechocystis) ~ R & H &
(Rhizobium) ~ #% R /22 & J& (Bradyrhizobium) ~ REMEE -
[ %\ & /& (Azotobacter) ~ 7 E H KN E B R IEH = K H B
(Frankia) A g . AHEE ©

[0100] b5 AksEg i [R] 2 %) B #mls th 55 B 2 22 R 2 B A
FUIBRLLT T HZRIAKFEIB -
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(B XEHST Hy=458007) /A0S U WU IQOU MMM -2 [n B H B N M

[1SYTE100 dA 11€0 09BN € BE e 24 ey
LOEETETI00 dA 68L0 UBAIN gS B e 24 iy
96C€LT100 dA €TLO WSIN 190S€DDLV B & BY XY
€TLY19 dN vy ISIN 6 1AV H 2
66¥8%Y dA 98y 1 ds| 160€ NS B ks 24 ey
TY66TE100 dA YTLO LOIRWIN LD B e 2
0£9960100 dX 8600 SDIBWN SO B 2 ehy
009886 dN 08 Tdw TS B
T0S9LT dN 98¢ THIN HV B & i 3 ey
L66LYT dN €00TIIN B ot Z Y ek asiv
v81STE100 dA 660 09eIN € B 3fr 24f ey
899€7£100 dA 8GI1 UBAIN g B ¥ ek
S6CELTI00 dA TCLO WSIN 190S€DDLV B & BY XY ey
6¥¥19 dN 60T I 6T AV B 5240 gy
6STLYY dA 6610 dsN 160€ INSQ B 3R 25 ey
0L£0€€100 dA €STT LDIeWN LD Bk 24
€€0860100 dA TTS1 SOIBWN SO B2 iy
€LCL86 dN €STOJNIN TS B2 phy
TYLILT AN 0€9THIN HV B & 2
6LYLYT AN €0SOLN B ZH3Y VSAY
HEE ME e 1
VI1E
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(BIEEHST Hy=8007) ‘/a0d qruwiuwiqoummmseZ o HEHE W MFE

TLISTEI00 dA v8Y1 09BN € BERr 240 1y
L9STTEI00 dA 0¥00 UBAdN 'S B er 3y iy
9¥6TLTIN0dA €LE0 WS 190S€DDLV BB ) B 34 ey
990%19 dN | TSLOMIN 61AV EE L ey
SILLYY dA .90 dsN 160€ NS B2 X 24 e
6¥€6TE100 dA 8CTI10 LDIBWN LD B Y24 ey
Y1TL60100dA 8890 SDIBWIA SO BE Xer 24y thy
000886dN 0880dNIN TS By ey
LTESLT AN Y8 THLIN HV B iy Y ey
S098%T dN 96S 1IN B e 3174 iy ASHY
8Y8FTET00 dA 7590 09BN € B e 34 |
LL8ETETO0 dA 89€T UBASN g B
0TPELTI00 dX L¥80 WS 190S€DDLV EE & BY 24 ey
S90¥19 dN 18L0JN 61AVEE 52
86V87Y dA S8yl dsi 160€ INSA FE %Y g1
€6S0E€ET00 dA 6LET LOIBWN LD X534
69LL60100 dA LSTI SOIBWN SO B et 34y ey
105486 dN 18€0dININ TS Y
€0S9LT dN L8ETHLIN HV BE 2 20 e
L9T8YT dN ILTIIN B e 234 ey asny
HEE b B w2
a1
@ . ®
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[0101]EF iR MIBAEHAME Z6-ACAT KR
R CAEERE - AUS-A 6,194,572F7 3 o

[0102] AR B Z N3 AR & Y Rz K
FE BRI AT K18 4 W LB R B B C AR R - ShIR R Z
& A EE R T T BT

[0103][F Al £ » Frfi iz X FEE 2 pHRE B EER
B HERpHEEG T EWEAB EEIEERIR - KBEY
e E R EEREME » 76 E s ERE - PR B
MR - REAFBREEHEZBRT > AR ERET
Ml A BB v B 0 pHARE IR SR AN AR 1) T 31T EL R B 1Y
THEE © JR25C R ERKERMZIGH T » pHEERI A E A
{74 HF 14 pH Y i pH B8 A7 28 v 72 o P pH R {8 pH 8 {17 2 8
B - JREMR E FApH 3ZEpH 9 o B oK BME— B ERE
(>50Wt.% » B FI>90wt.% » DUAE W B 5 %E) » BIS% A M
Ry K M RN B R B B (<S0wt.% 0 % 5
<10wt.% » DIRER RS B B ) A DA ERF M AE IS R E Y
V% B T v R (B A0 VR IR AR IR) = R A B R R /B L B 2
BT - ER25CREBKERS » DIBEGRERSE > &
ApHAFApH 3Z pH 8 #ilE| - A AT » 7 {5 A BR /B 5%
{5 7 P& B e o B B A A AR 1T T AR 2 pH

[0104] 7RI B > EE G AN EEHERES  RELEY)
LB R A TEER/ERERE - AILAEEESR - B
&~ BRGNS -

[O105S] G GREN LR EZER A SEMARKEE L
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BAEMEMEVEARERER  SlRHEY B
RIEERERFEHAERBRSELE/FT /N > Bl REFEH
BEN2SZEEE/FH/NEERERIZEZE/TF/NE -

[0106]F St R EFHERFER CHSEIRER
BEIE > AR EDIOZEER /IR BERNR0ZE
Bt EERRSOZREE T/ - R ERFL100
ZEH /TN Z SRR ER R -

[0107] & IRFIER M EE R S EX I A HREE K
WHEATIR B e fF - |RFIGRMF < TIRBRHEREREZ L
[RRE - #BEZ > BEEVBIZER/S/NEG - BRFHIE
DP2SEEH /T /NREEDSBERE /TN - SRFIGRG
L LIRREA A TIRIRE > JREMER 1002 E B /7t
INEF O ARFRSOZ R B/ FH /N 0 RR202 R B/7F /N 0 B
BRI0ZEE/FT/NEF -

[0108] R R A& ~ EMEAKERE RIKBETE T T
ZAFRFIRE > FFBIRE AR B8 M A~ (5 R R
LHRREG/IEEREMTE - MFTERZMEYER AL

[0TO9] 5 R L > AT A W iR FE M SR IR IR &1 » R AW
B R R BN BB ISR - KRB EREEDFO
C > ®/HEDRBIST  ERHEDR20TC - EZm=R
EREBREVEAEIRE - BE LERERERBEAMN
B BIan T E A EAE BN THERRESRERE
o BCRT B Y R R B R I B R R i B RAT BT M R
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BEEFERIOCEHLT » |ERTOCHLT » FhlRE
S0CELLT - EHAAIFRA0CELLT -

[OT10] %5 Al 5 2E 7 {4 [ FE R 5L 18 £ 45 R BG4 A
17> RIRBEARIEN B RAE TG B R - "] A
R E (BIATR RS0 wt.%E R 90 wt.%) . B3 H A E
I IENE -

[OLITRERETT T HAH6-ACAIREE =/l
BBEBH R B 6-ACAZ T Y)(AKP ~ AAPE(S-FVA)SLH
6-ACA » & Hh 8IS L& iy — RS EAEY
EACEIGE Y B — RS ) < LY R E R TSR
M B — RS AR © W AKPHE 5
AAPZ EWEAHE - A (L AAPE L 6-ACAZ £ Y AL
B > WA AKPEE B S-FVAZ AW AL F e v] 10 5-F VAR
R 6-ACAZ EVIEHE - RBEEAIG - MAEY T ELE
EAREM/REERNMERESB R ERBT 2 ) —HE
B - FIEECRULL D BR » AR MEY) kIR -

[OTI2] ki EFr Rl 5 BEEHRE — kR ~ ZI0hE ~ R
“EAHR ~ BBRGER - HEE  BEEEREAEYRZE
—EBZRBREVFTERZEBER CED—BLEY - HE—
TTEAERERLE - @& ZUBEUREEHEARKEE
Yy o EE IR RECE MEERIRUE WP BERHE
PR AR -

[OT13])45 5l a] 6 A ik 7k L& W) R AR R 8 B ik b &
MBLUKREBEEEY T EERE  ZUBRELBERES
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Bkl o BRER(E R E AR ERE - B BN 2L - #
B RIS B ERPBEETER B B A
Y o BEREAE AP EBIEERASEEESS
fi -

[0114] 4, & — B 2%, 2 18 1 A A3 93 75 16 10 I B 45 B
& A AT GRS — TR % TR 2 AR 15 5 B A A
B A ARERE ST EYRER - IIERE
(TR ERE R EE — RS EE WA Al
EHE T AR S RE— AR EE YR —E
NSRS G EARE - I AS s e —ER
SR BN SERE - HERBLE U TIE a8
T T A e LB o B R — {8 2 2 {1 98 T T 1 45 2 — 11
o, % [ R B EE R -

(0115 a0 bt B © TiE=N4 s, —FRIE S LT IR
TE 1 (SRS 7 51 AL B 5 1)) B T L B (R B « I R P 51
15— (E RS R 5 R I RE R RS S T e g - Al
[ Bl 5 IR B P B e TR 5 B S AR S PP 51 o B - B T
REHEEHRETT -

(01161 AL A - TR B R |, — F{ReE o] SE T AE
o] — (BB S E A 2 3 IR 5 BY o RIfEAE R
EESELIA N B BSR T I HY EE » BLIAGERE L3S DNAAER
HERNASR G2 45 S (0 ~ 8 4kAE 14 (i 78 J (7 2 ZDNA
FESI IR E NI B B - 3% DNA FF 514 55 {H 35 IR A 6 K]
FHAME MEERRECERENE/EAME - R

BQF

33



1627153

mREANLTEMAEERHZFARHEEEEHERZ
WaE CANHEEKEFRFY - HBE ) BE3ERESR
MoBRERGERBERETEEER CEHER -TFE
W, BHEBENBNEEMENEETHRE T EEEEZEE
HA - EE —FEEARER A ENEREBNS T
ARG 8 — g E W8 £ B AR B E S I B ARE - ZEIR
RIS B AR SRR B M IR 40 PR B R H B B A
Al R S TS T A B TELE -

LOLL7]m] A B2 2 SR A 15 P 5 7 38 B 05 3 i B o 1) 5
e - MERESBEERBIERF Y RENEEE
 FEANAUSCER I - Pl SRR KR B 2 e 7 Y AT
AR SR E AP BT T (R P 51) 2 3F FIE
A - B BEERNSEE XM FEFEME - JREE X
A A A 1

LO118] 5 15 F JF [A] 5 75 B 5 X (FE 39 1 RS L B 2 T o2 A
WS IZBR PP 5 R FE[RR) - RIIFE [R] R B Bl 2 IR A L R R
FFIIRENEHSER  ELAESRBERE ZOQEHERET
Sl Bk RN (KREFEURHETELEELSHESRAS T JRE
mRNAZPF) o FRASP 3L Hp iz 078 Bl B R A 1 A 1 1 R AR
EHHERNEFEMRRAEXBERU R ERSBEEHER
RAGEEHEANLRATEAA -

[0119] T 58 I ME B M A B B IR ) B8 3 B mRNA DL EE KR
EEMEE SEFERCEHER - RERKBEREY
A BGfE 5 U AH Bl M B BY B R 2 F B | FE SPO1-26 -

/

aul

NS
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SPO1-15 ~ veg ~ pyc (NEAEE AR EBFZ B EN) - KamyE -
OI20] R EFKGEMEY T ZEEEREGRERN &
Bl FEIPTGEE B M Pspac B R K « RIESE E 1 Pxyl AR E)

i
DS

[OI2IJ R REEMEY T A E B AR K

M E R B O EEEIER tac » tet ~ trp-tet ~ Ipp ~ lac
Ipp-lac ~ laclq ~ T7 ~ T5 ~ T3 ~ gal ~ trc ~ ara (Pgap) ~ SP6 ~

s

agy
E‘

A-Pr ~ R A-P o

[O122] (IR EE M < B ER BB R TTH > 7]
R B0 a2 P -6-BE IR 5 S Mg gpd AR BN RN - EH K EIE
RIF& 4lpepA ~ pepB ~ pepC ~ # & HE B Mg glaAF B EL A -
By BgamyA ~ amyBE B E K - (L catRE cat A Bl E
C RSB goxCE B E R  B-P AL MEH R lac A B
EH - o-BEHEERagl AR ER - HEMREFtefAKE)
ER - KRB K xInA ~ xInB ~ xInC » xlnD
MR TR E K 38 MleglA - eglB ~ cbhA - EESRIHET KK
B A MlareA ~ creA - xInR - pacC - prtT  BLE T
B E KW - ®H & F NCBI #f uf
(http://www.ncbi.nlm.nih.gov/entrez/) °

[0123] g &% Bk (DNABCRNA) B H B H A > T EIF |
—HRERARDHERERE M EREBREAE
FEZDNABRNAFIIZ — & 53 o BB E HE © BB
12 A B B 7 B R AR R A R B A B R B A 1 R
DNABKRNAFII Z IR EHE - IEAEZEEE QB
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BEEBEERNESARLR CEZMERANE - KMFREHE
HEMBE R EREMARE - RELEIELE I
TE A% 8 AR 15 HH BZ DNA BT i g s 3R 3R < i B 3R R AR BLE R &
HE o LI A4 RNAGR IS EZ /N 4 RNATFAE Y H F 2 B2 Al
FIFERARBNELE - EAFEZEBEELE HHEBEER
WRIZEREE OB - AEERE A TR R I S #%
a1 R JE FIR B A AR B — R S 0 RN LR I E R
SRR SR B8 o EE -

/\j[’

[OI24TIRIB|ARBPZ HEARNEEZTEREBET ZEE

TR RETE -

[0125] 201t - AFBPIRRB N B & — B S BAEYEL
Bl fE M BAEMELE T RBIERZERGEFCED
—E [ FEL B - Fr A (L AKP ~ AAPELS-FVARH6-ACA
LR B — R ES B o RPN REN B S iwS
—HENSER - ERSEER CHATE  ZEBE
e ARBHGEDZED—EXIES R - Fhl ] #AKPE
RO-ACAZHENHZ 2D — (AR ESER  AARZEHRERER
Bamlh Bk ER Bl ZEER T HEE £
> BREE AL AR G B2 — E R ES BR - R Al
AL AKPEE6-ACAZ Bt 2 2D — i R E D BR(EZ—
MR HEERNTER - ERE L 7)

[0126]fr —F5 B EHaAI o IR 2 TE EMEEE
Zimis—EEYEMEZERFIICEMAME  ZEYE
b R R PE A B e [ E B0 TR I A S 2R - BR R TP 5K
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o-EEE R o ILHEFIIRIBEEE C —30 0 » Bl AR
BDNA -

[0127]% 5 RIBEAFEH B THEBEEEESZEER
YRR E R 2D —(J%BE 5 R Al 22w
(&% 75 - el 2 A a-H B B RARBIE B %R
FPo ~ Mmis BAS-FHER BRI IR TEE B 2 LR 5 ~
o 5 L ol BE R BRI < R R - ARIBE
Ho-FlER _BAESBEECBISERY] - KiREEE -
PR R R ARIE M B B Py - IR G A
BB ERHEMENSEBNEMEFY] -

[0128] A& (= E i+ > IRIBE A 2 8 A LA 5
HAE T E R RS E R ol E SRS
LB —TEEYBAE CZEFY]  R/BGEERRIBEES
S-FF e T B B IR BR TS M E MBI R Y R 2 B —FEX
B2 -

[0129] FR PERE B a0l + - AR HE B A o-F Bk — B2 =R BRTS
M B B YR R E 2 REFSIID 31~ 741D 34~ 7
FIID 37 ~ FFFIID 40 ~ FFID 4387 711D 46 5L A 55 /&
S B R Ie BB RS 5 K /8w % B A 5- 5 B T BE 35 ik
BRVETE B8 < L P 5 Bl S R P HIID 2~ 501D S -
F#IID 8 ~ FFAIID 65 ~ FFHIID 67 ~ fF5IID 698 H A R Y
IEERFY - B - S EEERF Y AR — %
EEMASEC —H9

[0130] A X EAEE A+ - s BiE TS RE A
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Fo-Hi Bt _BREIE IS <R TV K /B R B R a- R B
“BRARREIEECERFY - R R A o- B B ER 1
TEME BV R A REFYIID 2 FFID 8 - FFIID
12 ~ FE5IID 15 ~ 51D 17 « F4ID 19 - FFIID 21 ~ F5)
ID 23 ~ 5D 25 ~ [F3ID 27 ~ 311D 298 H [F 2 ¥ . i#
By - ERF—EHNSERRTFIITER —ERSEE
FHERE 2 — 3B -

I3 —REEmAIF REAFHEETHEES
i BT o-Z R - R E M E T CIHER T KRR
Bo-fERE _HmERBEECEERFY] -

(0132 AR EE TR REAZH B EHBEER
EEAE6-IZC _BRo-EE MG FT] M imis 2
G o-lf Bt B RIREEETE < B BB A

[OI33]RI|FAFEH 8 F A MEERE - — L E#E
EEAFTIREE NI XGRECIE CRIBER -

134] R EERYIT BEXHEEEEERRHE TS
Frid i Bt R < B — BB FY 2 EAEMM - DUF5
ID 1~ F5IID 3 401D 4~ F5IID 6~ FEHIID 7~ FE5IID 11 -
FEHIID 13~ F5ID 14 ~ 31D 16~ FEIID 18 ~ B 411D 20 -
FEFIID 22~ FE 311D 24 ~ 51D 26 ~ FE 511D 28 ~ 51D 30 -
FEF1ID 32~ FE4ID 33~ 51D 35~ 251D 36 ~ 51D 38 -
FE 311D 39~ FE5IID 41 - FF 51D 42~ FEFIID 44 ~ FEFID 45 -
FE5IID 47 - FEFIID 64 ~ FHIID 66 « FF 51D 68 - ThassE
PRz E—FFBRZ 7 -
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[0135] ¥ 1% B 4 5-FVARE JZ By /5 M < B < £ B8 7 1] ¢
BIEEBAREFIID 1~3-4-6~7-64> 66" 68K (L1
WEFICBEEUY P ZE—FRERZFIIFRHERKZ
M Z— o0 -

[0136]antb @ /A - " Thee Y . —FAE D BHERB
BEMARERFEI B LT R R RS LSS 55
Yz HEF] -

[0137] %7 % 2B AKP R RS G T L BE < B BR 7 1 5 7]
B5E R EFHIID 30~ 323335363839~ 41~ 42 -
44 ~ 45 ~ AT R AR LRI e U R L E—F TR
RN EY T AR —F 51 -

[0138] R = E T dlH » 18 = M 2 RS n] L AAP
B AKP Z EAE R < BE < B BR T 5] » B BR P I ARIR R
FHIID1~3+7- 11131416+ 18+20 22+ 24+ 26 -
28 ~ REIIEEE O A A BB AR FYI SR AR T

(0139 EE AT B X HRESHREE T o-EE
“BEARBEECEMEME CED—EKEFY] 0 T
YIS % e T M IE A] R RIYR B SR RIVR o Fr Rl L RE A P fe 1 A
AGEERHEEAZRREC. 41D HEE - B RIRE
BB T YIRTE B A EE - B IE PR R ARBE(EC 4.1.1.15) ~ =
i B& — BR 2% & B8 (EC 4.1.1.20) ~ R X & 1- X R 0§ (EC
4.1.1.11) ~ 2 i#a-FEE ZARRE - o-Fi 2 KB LR - o
ik e R AR - WHEE R (EC 4.1 1. ) KEM LE A
5 (EC 4.1.1.3) -
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[0140] R E E A > T8 EHIIE B & (L AKG (-
2% EOB EAKPC — BB 2T - W AR Rt R 4
VE il o-EC R —8 o —EER -THA, —
rr) FH S DL g o ] £ 78 B — i Bl — MEL W M (L s B L [ B iz
g - ILFEE AU E BB BN TR FF Y 2 —E 5
LT IE - BIANAKGEE 3 AKABAKABE S AKP - [ih7E
AR A AR AT S S B - SAIBIZEREE
AEREEGE EFEABEERNERE-—ENSE
IEEMNEEMEACEE  #HAKAEKa-EC — 8%
(AAA)ZBEALTE PR IE - [F) G A 35 B I BR ER B A 45
LEV)E R ELIIRE © 1AL - IS A e
feiEER S AKABE BRI E R E Y o B TR E -

(0141758 & F B F AT 2 B 4 P i ek L AAP 2 B
EEEMAE S - ARSI o R T B B o - B T ER
Fhe 2D — MR ET R — RS EEVEH - HEE
)1 AL BB A0 58 R Y 3 AKP 2 SLA8 B Bl 3%

12 EMETEEME  BERER -BHESZ
EEMETEERNEENEEEE  S88 - BEE -
BHENE  ErABEE  BMBEE  BEEMEEE - ¥
BERERE BEEE RENEEE #HE8EEE
(Gluconobacter) ~ FIEEREE ~ FHLIFE B « F bz IR B
KR e B BRE B MR A RE B S W B T B M RE < It
Ji i EASEIE H R — T 5% AN AT 2050 B i MRS 1
Fo1
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[0143]%3E 5 & B M LU N E & R 6-ACAY
G RO TE MR E B B T Y A AT R M
B RBERE  MESRE - 08BN AR E (Bacillus
amyloliquefaciens) - %t % % # £ B (Corynebacterium
glutamicum) - R % & (Aspergillus niger) ~ E = § ¥
(Penicillium chrysogenum) ~ BEVE B2 B} - 2 0 1 BB BE R}
(Hansenula polymorpha) * [ 84 %k (Candida albicans) ~ 4|,
B 52 %5 i B 5 (Kluyveromyces lactis) ~ G/ S 78 B2 &f (Pichia
stipitis) ~ B2 [ & /R B £ (Pichia pastoris) ~ H &g 24 %5
N8 B (Methanobacterium thermoautothrophicum)AH ~ FE 5
FA {52 Bk B (Methanococcus maripaludis) ~ {k K B 4% Bk
(Methanococcus voltae) ~ [ [ B %% Bk B (Methanosarcina
acetivorans) ~ B2 (G F 152 /\ A BR B (Methanosarcina barker)
fg B 52 /U B BB (Methanosarcina mazei) < 15 EMIIE - 1?
BB - 15 £ A AT A0S B I R (R RTBR YD) -

[0144]7F == Al A 5 A B R R AR HL B i 7B 1 B B ] 5 A
ERSGE CAHRE - EEAERENHEARERE RS
B E RIS A BN YOS SRS E T R YGE - RN EE
Bl E RS G A EE)BEE AR
HR i NES R — SR - EUEE R E R
B FETCKES R EZARN - B EEREETE
FIfl i B P — RS REEYE - BOE L 0 KEEBEE
KA LS AR TP B LBy - 7]

rEf-EEHEEMEE YA mMEEHERN > —EEM
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EWimtE o] A ARBHG R — ED B E L g B g B
REAN > K- EEMEERREEJEAERE TR RIE
TR ERBER -

L0T4S] B4 > 15 £ A ML AT 28 B PRI 1R & B 7 5 R R ML R
HRE - BHE R R RKEGRE - ZFIEEE BRI B E
PR M FF e 5 B A B (B. methanolicus) ~ 5 B¥ £ B 7 1 53 BR
BEES - FHAECcEROERREANLE LEEHER
NG R R AR B B e 5 H AR B -

[0146] AR ZEHEHE —Z REA I —BMEY) M AEW A5
HARREBEE AT B AT M AE SR EMAMEY - B3
EHRHEFFIID No. 3 ~ FF4IID No. 6 ~ FE5IID No. 13 ~
FJID No. 32 ~ F%1ID No. 35 ~ FF%ID No. 41 -~ F%/ID No.
44 ~ 731D No. 47k B Thae 8 LAY P B o AR 2 — T
FF 51D BV EZ R 7 51 L DNA -

[OT47] 4 It i A 3t 1% BR Fr 1) 12 Th RE 32 PL W) 3 1) 5 4
WS BB AL E BR PP B M B H R R B BR - Y BRI X L R 57
I FERYLEZELETRFY - BESZ  BEIgEEM
Y5 B BT E R E DI EUY < B EF B F 5 B &
FE EMENE EUR - HENBEENRREE Z&E
R30I -

[O148] RZFIHE —~FREN —EI R ETREEREES
PEERHBERFIID No. 3 ~ F%IID No. 6 ~ F%/ID No. 13 -
F%1ID No. 32 ~ F=%1ID No. 35~ F£%1/ID No. 41 ~ F£%//ID No.
44 ~ FF3IID No. 47) HIEEy 4 BRI Ty sE R\ Y) Fr i i 2 AEL B

=

N
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2 AE— 8 ¥ IDER A L BR 7 51 - LETE 20 8% 1 IR Bk A
SEEUES e B AR LA A E AR AR L7 T MM B
RABREEEZME  SEE TS EFEAKPE R
6-ACAC BUAEBEFT ZED —HEBALT R IHEETHE XM
Hd

[O149]{TE i > R HREEEE & —E NS HZ R T
FIEARSE & AN EARBEARP T ERC NES RS —
M ZEECEDEAR - 5 Bl 2 % A
fz—FEREE -

[O150] A 5% B 3 — & (R BA 7L — 8 F 7% B 08 - i Be — i
(AAP)ZTJ5 15 > W& i AKPEECAAP » BB (LIRFE £V (L
Bl -

[OLSI] AR I ETT & R B Al FHANRT 3 3R B B A %
fig 75 P BOR R I A iE M < £ LA -

[OIS2]ANRIACFETR - BERAAPH IR 6-ACAZ B - 55
J% - AAPHIELILGER - BIANAER AV L2 R 2 5
SHERpHARE L&Y - BRI I BL 08 14 53 B B 1 B 43 A
oy BlE T 7 B8 AAUAE JE AT 7l BE Al B K -

[0153] 315 » FR 780 5 15 A L4 ' AAPSE— 5 /] F A
HEe &YW 8 » PIAAPTE R CAEEIE - WIFTC R
B BRI ERI T BB - AAPH] DI B 7 A G40 &
B imEE s e AR - RACZ IR ATIR - THHIR AR X
FET > 6-ACATRETE B R A an R %) -

[0154] KRR FE T 51 F B 22 FIER A AR FEHE -
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)

¢l
TLRE 5 vk
5T BB EF i

[0155] 45 ¥ 3& 1% F2 43+ 4= W) B2 iy % B0 28 SR A B 2 40
HANHT 3032 B (ManiatisS A - 19824 » T 73 F3#0E * Bia=
FAt > wREERE - WwRE - M5 Miller 19724 T 43
FEEEER W REBERZE & FE ¥ Sambrook & Russell
2001 " 4r3ETE - BREFM, GB3R) > mREERE
Y SRR E By ARG 5 F. AusubelZ AR > T S5 F 4y
ZIAT T o R AR BB A F] - #ERT1987) -
B MERA

[0156]pBAD/Myc-His C & 15 H & # & K & F
(Invitrogen) (EEIM-KETH) - W1W02005/068643 Fir it 42
k< E#EpBAD/Myc-His-DESTH IR EHE KK - KIGRE
TOP10 (BHAEER/AT » REBIMMRET R AR 2 E0ERERE
Fr R AR R AR B R R -
EEAE

[0157] LBE & £ (1050 /Fr R H IR » 53a/7F B R ZE EY
V) > STL/FFNaCH IR K IGRRE < 5 - fl T PLAE FE (SORT
/2 FF R F 78 A (carbenicillin)) R i FFHE 8 - B 7T
pBAD/Myc-His-DESTH it 4 B9 B #8 - 2 Peap/E B B (R 2 #
flZ THEERERH  IRIIL-MHEHEZE0.2% (W/v)H R
fg °
0 il
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[O158] N RERNCERRESER -KRTHZE
B2 EYME - R/BGRIRBIFEIIDIER A - 56 21 1k
HPAERZTME - B ZPCREZE ST EE BDNA Z 4
b~ EFEE BEDNAZ [RBT 73 47 BCDNAFF1 43 4T -

R 7E 5-FVA .2 HPLC-MS 43 A7 /5 1%

[0159] 4% Hh 3 £ 14 & JE B 1 (SRM)-MS » | & ## 38
1295831 i HIS-FVA - f&HHI &7 65 LS H 2 5-FVAIZ
LIETERE > T ES-FVARE - F /SRR fR e 1T I e -
ZH# LC-MSH 5 & {8 2 2 & B (Agilent) 1200 LCXK 47 i
7 ZAMESBURERN - BEES L REERS
X EM6410 QQQ=EVYTMS -

LCHRM -

[0160]% 1 © 50 x 4.6Z KARZEEE (Nucleosil) C18 > 5
oK (25 F R B &5 2+ 7] (Machery&Nagel) i B & M # & 2
250x4.6 2 K IR I #E B8 (Prevail) C18 - SR LB RHZ A
(Alltech))

EREE =R

TeteHl ©  AE0.1%FERZK

B:50.1%H B L

PRI - REE () %iEfZHB
0 10
6 50
6.1 10
11 10
T - L2E 545 8 IR AMSHITR & L35 3 -
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EAE T 2T
MS A
BT AT EEE
ARG BETIETBERE  Skv
BE 3507C
4B BT B R Rl P RS R AL
i REREER  #Bm/z 12983
F A I F AAP 2 HPLC-MS/ £
[0161] 75 3% & & Bt T % 1. (SIM)-MS - I B EFm/z 176
Z AAPZ B TS TR EIAAP « SIS R BEAR T 2.7
Sy 5 VS BE R R VR R HE 2 AAPIE 7 40 I TE B T 5T 2 AAP
B o FKER AL BRI AR T AR HE o 2 ETLC-MSE B i
RIS MRE N - RES - HEEE S R E AT
B HEHE 1100 LCEHFE S API 2000=F I FEMS (FE
4 W) % /A F (Applied Biosystems)) T
LCIEHEAIT
R SO CIS » SHOR(EEF-HEAT)
+250x4.6 L HE B CI8 » SH Kk GLBERIE A
Al) RN EIR(RT) -
BEERA 1 A=0.1% (viv) FERIAEBRTK
B=0.1% (v/v)F EEHA 255 (pa > B3 /A F] (Merck))

Tl o 12E27H /08 > EAMSZHITIELIL3SH -
BERE - BREERINt=0ELL90%(v/v)ABR G » 677 8 DA

EEES0% (VIV)A = JR6. 153 88 B 35 T i B
FofRff -
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EAE  2HOT

MSRMF @ BT EE R AN -

el - SIMERZ(Rm/z 176 » {HRE R 100 -
RS 7E 6-ACAZ HPLC-MS 714

[0162] f% ¥ -

FEO-ACAZ BB HESR (m/z 132—>m/z 114 > EJET.54

e

B)ETRYE - ZELC-MSE B E MM IHW 1100 #ELT
e KA B R E R - BRERS - BEIIURSE - HEiRE
€ KB —HIEMS GOER > fBBIR R - LC-MSHRMA5 -
BHE . S0MIEREEEN-HELE) + 250 x 4.6
LHEBECI8 (XBEHXAHF)  BRNER
(RT) -
TRl ¢ A=0.1%(v/v) H BRHY EE HlZK
B=Z.jf%(pa » BAITFH])

e
Xt

5

iR @ 1.0ZETFr/48E » EAMSHIFRELL35 3 -
BEE ¢ At=00 8B EIRI100% (viv) A HEFF154)

> 1557 N80 %(v/v) B (t=3077 ) -
FH30E 31775 > PEREMERF IR ZE 2 80% (v/v) B
EAE SHTT
MSHg#] : ESI(+)-MS
BEIEEE T LESHRNEFHEEXLLT
B 1T * m/z 50-500 ~ 50V EE 28 ~ 0.1 m/z
FERSR/N ~ 350C IR ABRIRE - 10T R KR/
o7 SERZ R RN ~ 50 psigBE AR EE T 5 2.5
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R R R B TE
FIAH PO B E

[0163] attBA; B ¥ 1 2 B 0 B8 4 & L & Bl a2 15 1
L REBRERF N2 ERKG B A E &
(Gateway) ¥ fi (R FEER QT » EEINNETH)ZEE -

B S BRI & A B A Y

[0164] & ERRE B R E A ] HRIREDNA2.0Z
TEHEFE T A K IB AR B R IR Z DNA2.O K BEHE T - 43 B iRt
VLM EIS17 o-#EEs o B F Y I[SEQ ID No.2] Kk #
KZF AR W KBAB4HE I g < 1% & F& 5 51 (ZP_01186960)
[SEQ ID No.512 72 H M #aNEIS17 [SEQ ID No.1]R &K

F AR EKBAB4 [SEQ ID No.4]7 i i g £ R &8\ 2 HE
e fEf - Arf5FYI[SEQ ID No.3] 5 [SEQ ID No.6]£%% DNA
ERER -

[0165] 73 RIARHE T I IS 17 o-FEIZEE & fZ B FL 7 7]
[SEQ ID No.3]~ & K% Ju #E B KBAB4## % 5 (ZP_01186960)
[SEQ ID No.6] ~ KIGHEE MR _KREARILysA [SEQ ID
No.31] ~ B E B2 AR N R B2 25 #A B Pde [SEQ ID No.34] ~ 758
% Pz B I B N R 2 5 A2 Bi§ Pdc1472A [SEQ ID No.37] ~ ZLE&

FLRE 7 g a-Fi L KA EEKdcA [SEQ ID No.40] k% o 52
Tkl £ EFKivD [SEQ ID No.43] » K #5#% 73 K% B o I
TEBREAREKedZ JEEERFYI[SEQ ID No.46] 25 B K5
RE[SEQ ID No.30] ~ MEE B2 £E[SEQ ID No.33] ~ {H &% B
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B [SEQ ID No.36] ~ ZLERZLARE [SEQ ID No.39] - [SEQ
ID No.42] ~ FAG#% 3 B R [SEQ ID No.45)w KA EEE R
RS T Bk > Frf8F4I[SEQ ID No.32] - [SEQ ID
No.35]~ [SEQ ID No.38]~ [SEQ ID No.41]~ [SEQ ID No.44] ~
J[SEQ ID No.47]75 BI{RFEDNAG B ER -

[0166] = [K #H 5 85 20 5 3& 1 /7 2 (www.invitrogen.com)
ATt > i A8 A attBLE ; pDONR201 (B EE KA F])
FREASSE  HHAZERNMEEERAF)EEA
pBAD/Myc-His-DESTR L # #2 - FE L0 AlE R RFEFHE
pBAD-V{l_AT k. pBAD-Bwe_AT - #& H1 {5 A & 5/ 9 pBADZ&
REEEPMEBERBERETOPI0 (HEERAF) »
SHHEECREER -

FEPCRIETHE |

[0167] %7 1% 4= W) e L Hi 2 25 T 2 IR AR 1% B4 38 i 1 4
* o BRI NRVIB S BEHPCREEAGE S ITHEE
(PCR Supermix High Fidelity) (B i 5K /A 7)) » 2 PCRT]
ENZDNAJEE -

=2
PR %B;]})f?ﬂ mIF%‘ﬁH 5/735?%
TR 7 8 9&10
TR 26 27 60&61
A= 66 67 72&73
el e 68 69 74&75
MR 14 15 48&49
FEAR 16 17 50&51
MEARE 64 65 70&71
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BRARALAHEA 18 19 52&53
&IPSR E AJEAEER (Legionella 0 ’1 1855
pneumophilia)

ERIN RO A EA S (Nitrosomas europaea) 22 23 56&57
WNE % S E (Neisseria gonorrhoeae) 24 25 58&59
TEEERL B I B (Rhodopseudomonas 78 29 62863
palustris)

[0168] PCR % JlE% #638 AE R A 3k 507 + LG TERER
< & PCREE ) {5 il 2575 (QAquick) PCRAI{LES 4 (B
/A F] (Qiagen) » {8 EI7 8 BT BIEEBE R IR - MIBLEE S
SRR ST A attBAL B pDONR zeo (B # 352
) S A LB (5 PR B (B A B T A ) E A
- PCRE ¥ 325 A pBAD/Myc-His-DEST3% 5 # 8% - #ZEPCR
S S P FUREEDNAE FIILL B E - B SR
7 %ﬁz B pBAD-Pae 19946143 AT
pBAD-Bsu_gi16078032 AT « pBAD-Bsu_gil 6080075 AT -
pBAD-Bsu_gil6077991 AT -  pBAD-Rsp AT
pBAD-Lpn AT - pBAD-Neu AT - pBAD-Ngo AT
pBAD-Pae_gi9951299 AT - pBAD-Pae gi9951072_AT
pBAD-Pae gi9951630 AT jzpBAD-Rpa AT - FHEE 2 RIR
% (% %5 LU pBAD L A BB G 1L 22 [ 6 4 00 K 15 48
TOP10(B#E 2 F8 /4 7 A -
AREAEREY KBRS 4R

[0169] /N0 188 4 5 (R R 96 FLFLAGE FA 0.02% (wiv)
LT 57 7 A0 P 25 HE AT - BRI 15 £ v ot P i
7 40 FA 96 7L, 5 B (R B/ 7] (Khner) » 554182 %5 )18
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AT B o FLRR BB BRZ (300 rpm > SEKIRIE)
FA25C BE 48/ N o HAZ [ ODeg2onm552-4 ©
HE VA R ) o SR
VS i A BTV B e
(01701 fR iR B = A T Y

=3
1M MOPS pH 7.5 s5ZH
DNAse 411 (58 K.\ 8] (Roche)) 102755
WEE 20077
MgSO47H,0 123.22755
IR ERPERZ(DTT) 1542275
H,O(CKIZ Ajzy @J(MilliQ)) FHF100ETT

VEVRARIE B R T B
FEUS 1R B A 2 Al i ZE RV

OI71FE®M L KNEEE/NRBEER(ZFATER) M
M BEE BB - BE O EIR AT B SRR -20C EA
R 16/ NEF SRR A UK B R R - SOODH Tl B 2 HU ¥ i AR BT W
AINMESFL > FBEGUEREAR- ST EMRMEERE - B
TERMBEERE > FLRNERERI00E - BT RRME
TR 0 FLIRIY4C S 600088 00200 82 - LV WA EATAILL
WREMER R EEZE—D R -
2 Wil PR B0 1 2 M W ZEER YY)

[0172]F B BEEFARE R CHIE(Z2FRIB)FERE L
W i EE BB YR - 1 2T B ER SR AR E i pH TR N2 0.5 38 7R
AR - FEBTDE e PR R AR - B T E A i A AR
MR EIREE2008# - 57T RZRMRER  BEEYR4
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C k. 6000gHE (2204388 - EEWMBEHAERNHLN-20C%
REME—FAE A -
4 5-F R LR R P B i A BB /K IR B4 5- PR Bl TR R

[OV73] 4% Fi 5- e 7K B R R o2 10 BB K A B4 B8 B T I
VEF B G IR BIS-FR R IRER A0 T ¢ 10% (w/v) 5-F B B
R IR 7K I B S E AL SR E E A pH 14.1 » jA20°C 55824
/INEFTR o o B BR R pHIE E 7R 7.1 -
5-F R BRI 15 6-ACA L By R b S JHE

[(O174] BRIEAITRE - HENEEEYEE10 mM 5-
R R 0 20 mMSMBBE o- B B i 200 pMIHL S EE S -
BRER Y50 mMEAFRSTARE R - pH 7.0 < 100887+ K IER A Y
FoiR B CEFL » BT 5IFIHE - 20887 R & M %
B IMERAL - KIEBREEWINITCIRE SR L5 & 24/
RF o Iboh B2 HHEBE SN & AN ZEIY) KA Y
22 A (FpBAD/Myc-His C:Z K 542 B TOP10) A #H [ {6 4
NEEE o FHPLC-MSO MR o fERMRNATE -

®4 D NEIZEEFAE T HS5-FVAJEZ #6-ACA

A YMEH 6-ACAJRZ Z 5/ T 7]
KIGIEETOP10/pBAD-V1l_AT 43%
KSR E TOP10/pBAD-Pae AT 930
KSR TOP10/pBAD-Pac AT 25
KIGHEBE TOP10/pBAD-Bwe AT 4%
KIGFEBE TOP10/ pBAD-Bsu_gi16077991 AT 288
KIGHEETOP10/pBAD-Pae_gi9951072 AT 1087
KIGHEEBETOP10/pBAD-Pae_gi9951630 AT 92
& pBAD/Myc-His C.Z KEGHRETOP10 (£ %22 H#H) 0.6
HELEZEF#) n.d.
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n.d. @ A

BT L 2 B YO 105807 S AL R 22 AN =R AR 2008 7T - b
57 - R U5 FE £ S0uMITT FE 200uM K FL A S JE IR & P 2 B S 190 71
M FE 100547t -

*

[0175) 857 A B W3 47 76 T E2 S-FVATE 526-ACA -
AKPHELS-F B LR B o 5 2 I e

[0176] %1 f# [ €38 & 72 50 mM AKP ~ 5 mM&4
%~ 100 MIETSEES -BEER (F FALysA) B | mMIERE — B
(FIA 2 ELEE)F 100 mMBERE $TAR GV - pH 6.5 « 4227}
RERSYREARESS - BTHI2KHE  win =75
BREREFE BERENIEL - NEE S LB E
¥ T (P52 35 - 55 1) #1025 7 (Sigma-Aldrich) B 4 35 5 04878) 2
0T B SO BT » [ IR &4 O FE R T B4 SR HA3T°C £5
BAS/NE - IhAL o (LERZE R IR A W OF & 4 )
F2 49722 14 (4 pBAD/Myc-His Ci k542 B TOP10)fA 48
A TRESE  KESEASTABEY AR
HPLC-MSAMF - 5 RIFMMN T % -

35 NERBFE T HAKPE ES-FVA

Gl 5-FVAJRIE[ Z 5/ T 5]
3/7\iF 18N | 48/)\F

KSR TOP10/pBAD-LysA 150 590 720
A2 TOP10/pBAD-Pdc 1600 1700 1300
KSR TOP10/pBAD-Pdc1472A 2000 2000 1600
KIBHEBTOP10/pBAD-KdcA 3300 2300 2200
KHISFEEETOP10/pBAD-KivD 820 1400 1500
Bl LB LA n.d. 6 10
— .

F‘é’%‘%@%‘ms CZAGAFETOP10 n.d. n.d. nd.
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L ZE ) n.d. n.d. n.d.

d. t fE AR

[0177] BER Y ZARBFAE T HAKPE S5-FVA -
REMEZRBEE T RAKPEE6-ACAZ R L S IE

[0178] & fig X ERE7HEE50 mM AKP ~ 5 mM&E AL
%~ 100 pMIERS EE S -BEEL (A R LysA) Fe 1 mMUBE % — 1 iR
(AR ZHHEE R E D EAAR)F 100 mMuk B 97 #& &
W~ pH 6.5 - AETRIBRGVEEARERS - BT 515
& > mINZREEREES < EMEERYEES -
IER G E MR AR IR3TCEE48/ N - L4 -

BEOHEREEYA S EMRBERY) REZEHE(E

pBAD/Myc-His C:Z KGR E TOP10)FR AHE e T & - X
JEFAMI 1S B A [F) By [ B B AR FEHPLC-MS 34T © 5 2R fiff
NN

6 1 RERIEFAE T HHAKPE i 6-ACA

4 YEAE 6-ACAJR/E] 2 51 T 5]
3/7)\HF 18/N\f | 48/ HF

KIGHEETOP10/pBAD-LysA n.a. 0.01 0
AIGEETOP10/pBAD-Pdc 0.1 0.3 n.a.
KIGHEEETOP10/pBAD-Pdc1472A 0.03 0.1 0.2
KIGEETOP10/pBAD-KdcA 0.04 0.1 0.3
KIGEETOP10/pBAD-KivD n.a. 0.3 0.6
EPBADN e Tis CZABRETON0 | 0™ | 4a | na
HEIL L5 FT#E) nd. n.d. nd.

n.a.=RHr
n.d.=HEyE A ]
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[0179] RIS E AT EAE N HAKPIP 5 6-ACA - THEA K
R E = H RAS-FVABIZERIE £ -
REMEZRE R EHBERBFETAKPERK6-ACAZ
I FE

[0180] 418 K JER & ¥4 50 mM AKP ~ 5 mM%& 4k
Bk~ 100uMIE IS BE S -B L ~ 1 mMIE g — B PR % 50 mMALE
BE o- FH R ELIZ A 100 mME R $FAR 19 ~ pH 6.5 - 1.6 FF
NIEBEGYERARERS - B THIRRIE > HIM02EF
= MM Y KR K 022 7 & AT I 22 B Y o i
MR R R EREE - NIER GV LA ISR N3TCE
BAS/NR o 4L B EOHEESY (N & EAMAEZEEY)
KA 22 HAH (Z pBAD/Myc-His CZ KI5 TOP10)jA 18
IR THE  REFAMESEE R HELE S AE
HPLC-MSZ3#7  #ERMAI T2 -

KT REAM KRS & EHE R FE T HAKPE #6-ACA

181 6-ACAIR B Z 50/ T 5]

=8 i==="
AT R N P
TOP10/ TOP10/ DBAD.
DC PBAD-VEL AT | pBAD-Bwe AT | p,p Logucr o 10
H4+8 &
’Ij“E)B%_f?):/BAD-Pdc 183.4 248.9 117.9
RNBGRE
TOP10/pBAD-Pdc1472A 458.5 471.6 170.3
N
TOP10/pBAD-KdcA 497.8 497.8 275.1
KGR
TOP10/pBAD-KivD 310.9 510.9 314.4
AT=EE ]

DC=FE#4T
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[0181]/A kB2 22 | 4H K 4 90 22 B #H K & 1 45 £F 1
6-ACA -

[0182] ph4f > FE R RILBHE b E ETMIE RS EMHER
By (MR & EHBEEIRCED - 6-ACAZE/LEUWR -
REEREMERANEEBE R ERBCRIACER

[0183]IRIFELEm B ss B A% €5 F[SEQ ID No.76
ke 771 H #8 # (Phusion) DNA R & g (5 & &t #
(Finnzymes)) » 3 PCREFpBAD-Vfl AT [SEQ ID No.3 #1875
B SRINE IS17 Z ARSIl EIS17 o-H i« RE R
FFHIISEQ ID No.2]iZ B iz Big B A

[0184] R R BLE g Fi kg HEE I FF € 5[ [SEQ ID No.78
K791 H 18 ZDNAR E (5 & A7) # PCRE
pBAD-Pae_AT % I8 15 H #& IR 12 & . #7 15 #% IR 15 & 8 1% I
[SEQ ID No.8]: i B g 3£ K [SEQ ID No.7] -

[0185] Fir 45 PCRE ¥ {s F Spel & BamHI[R 51 fifg 855 A 2K
BENAKP-41 » 53> BIEEpAKP-T9 K pAKP-80 » & H &7 A
VE B i) gal 1 070 B 5 (R 0 B VE B2 R adh 2% A5 B R T RO i B
EZEHR -

[0186] R & Bl i& r#i & H A FFEE 5[ F[SEQ ID No.80
Ko 8111 F 5 ZEDNAR SR (- B /2 F]) » ¥#§PCREpBAD-Pdc
1RG5 B T B R AR IS B A B N U R BR R A& g Pde [SEQ
ID No.34]7 = E§E KF[SEQ ID No.33] -

[0187]fR iR B4 & r i tg H A A4S 25| F[SEQ ID No.82
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B8 HEEDNAR G (FE L A) FPCRHE
pBAD-KdcAEE 15 B LB LR LIRS PLER PR B 70 SO 8
o-Fi R £ & EEKdcA [SEQ ID No.40Tz £ EE K [SEQ ID
No.39] -

[0188] F7 15 PCRZE ¥ {81 F§ Ascl & BamHI[R BY fiig #8 JE A
HHSpAKP-44 » 53 BIMES pAKP-81 K pAKP-82 > S HZHR
B T % 1) gal 272 B B IR % RV % R pna LR S B R TS U B
BRI -

[0189]'8 B pAKP-79 K pAKP-801% LA Sacl fz Xbal #Z R B
BEYS{L ; B BEpAKP-81 K pAKP-82{% L Sall i Xbal#% [X 54 fif§
184k  Sacl/Xball fi g F B Bl Fr Bt #H & Sall/Xbal £ FR g Fr
FR 7 5 TR VP B RS R A U i R R B8 pRS4 14> LA Sall f Sacl
B2 IREIERIALL -

[0190] FrfEE#Ef ¢

pAKP-85: Pgal10-Pae_AT-Tadh2 Pgal2-Pdc_DC-Tpmat
PAKP-86: Pgal10-Pae AT-Tadh2 Pgal2-KdcA_DC-Tpma1
pAKP-87: Pgal10-Vfl_AT-Tadh2 Pgal2-Pdc_DC-Tpma1
pAKP-88: Pgal10-Vii_AT-Tadh2 Pgal2-KdeA_DC-Tpmat

BRI LS BT R 4

[0191] EE W % &1 fE % CEN.PK113-3CHR #5 Gietz ;2 Woods
Ffrat 75 ¥ (Gietz, R.D. 2 Woods, R.A. (2002)) - R < AR
#Liac/SSEFEDNA/PEGHE - BE2E 51£350:87-96) » LA
B HIDNABTY - I SRS B A S R S I R
B 2% BT 2 B RS LR -

[0192] Ff /858 5 1 4 0.05% ) 7 B K 4% 5L ik 2 FL A
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Bl (Verduyn) & (K5 B EN30CFEER48/NHF -
MR < 8

[0193] 1= 7+ B BR $F AR BT R (pH 7) s 10 2 0.5 52 Al L AL
AL BRR SR EER0.4-0. 52K 5 0.5 MR 2 22 Tt
KA K (eppendorfl) B N « AR LUK A JL K 3R # 88 (IKA
VIBRAX-VXR)EZUIR #2070 - Frfe 4 B 25 B 52 14000
rpm 4 CHE LS8 - I WARBEIEEREST -
PR BT B REY 3L R R BB R R B S B B 77 /E T AKPE
K 6-ACAZ By 1L [ FE

[0194] &6 X FEREY) » 550 mM AKP ~ 5 mM& L
%~ 100 pMIHE R BE S - BR ~ 1 mMIBE 7 — BE R K2 50 mM4L 18
frgo- R B AR EL L HL 100 mMBEEL SR AR BT ~ pH 6.5 « 1.6 F}
RIEREYRRAREARN - BTHRIERIE  MAEZE
AR 25 B SRR 0AZET R
BN ER DS - RIERGWR3TCHEMIIBHEEE - It
o CBEZEEHBRERESYP & EBEENY) REYZEBH
(BRI REINAHE R T 358, o 19/ NI B AT S e A 38
HPLC-MS43 4T « fERMMPN T -

RS EAMAEMIEREYEME B AKPE R 6-ACA

YA 6-ACA IR 25/ T 7]
M B2 Rt pAKP-85 63
M R p AKP-86 226
T T g p AKP-87 1072
R B2 i} p AKP-88 4783
BRI R (Y ZE i) 3.9
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<

B ILZZEEI#) 1.3

- BE R i B o- iR B R i B AR AL I B

[0195] 84 f X FEIR &%) > A&10 mM o-Fi5E —F# > 20
mM L-PI % » Jz 50 pMIE % BE 5°- B R 7~ 50 mMIgE % $1 4% 187
o pH 7.0 - 800 AREREVEAARZET - BT
FRAG S HE - W IN2000 7 MM A & FL - RIER S
3TCHRIRFE S LR B 240K - 4 BEOHEESY(CR
o AR 2R R A )22 A AH (F pBAD/Myc-His C2 kK
ISR ETOPLO)AMH R e T 558, - BAFEHPLC-MSSH 47T

i SR T LY N SR e

K9 T REMEEFAE T HAKPE HLAAP

AAPJEfEF
LR [Z7 T 7]

CAPIED)
KIS B TOP10/pBAD-VEl AT 37
KB TOP10/pBAD-Psy AT 15.8
KIS TOP10/pBAD-Bsu_gil 6078032 AT 11.2
KIS B TOP10/pBAD-Rsp AT 9.8
KIS E TOP10/pBAD-Bsu_gil 6080075 AT 46
K IEFE B TOP10/pBAD-Lpn_ AT 5.4
KIS TOP10/pBAD-Neu AT 77
KIGFEETOP10/pBAD-Ngo AT 5.1
KISFEHTOP10/pBAD-Pae gi9951299 AT 5.6
KIS TOP10/pBAD-Rpa AT 5.4
#pBAD/Myc-His CiZ ABHIFEITOP10 (4422 14t 1.4
T2 22 F7#) 0

[0196] B8 R Hy AKPIE B AAPTRFE 4= W) e AL Bl 1L -
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AAP LB AL R T R

(0197154 1.555D, L2 5§ — B 1A 2 | EE A B TR 2 612
VP A0 SEEF T T KRR - 182 WA A E I I B 20/
(E160C) - HAIE =R - RIERSYER - KRBT
IR R RVETE AT - ReR27w 4B G HFE ' H-NMR X HPLCS>
B+ 20,8 wios 5 P BE I B2 6 wiv T 9 R e o SRR B -

[FranaiiA ]

()

(¥ EEF]

(%)
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GlEI|

DSM & = E SR E

<110>
<120>
<130>

<150>
<151>

<160>
<170>
<210>
211>

12>
213>

<220>
221>
<222>

<400>
atg aac aaa

Met
1

tat
Tyr

tg
1

tat
Tyr

cac
His
65

Gly

tcg
Ser

tat
Tyr

Asn

ggt
Gly

acc
Thr

ctg
Leu
50

aag
Lys

tat
Tyr

gaa

H o -BRER —BR S 6- I CBR i St
P84198PC0O0

EP 08152584 .2
2008-03-11

&3

PatentIn version 3.3

1
1362
DNA

TR

CDS

—
B

(1)..(1362)

1
Lys

ftc
Phe

cat
His
35

gac
Asp

gg8g
Gly

cac
His

aag

Glu Lys

aca
Thr

aac
Asn
115

ccg
Pro

acc
Thr
20

Gly

cc
Ala

UQ

ctg
Leu

gce
Ala

ctg
Leu
100

tcg g

Ser

caa
Gln
5

gac
Asp

gag
Glu

aac
Asn

atc
Ile

ttt
Phe
85

gte
Val

agce
Ser

atg
Met

tcg
Ser

tgg gaa gcc
Trp Glu Ala

cct tcg ctg
Pro Ser Leu
25

ccc tat atce
Pro Tyr Ile
40

ggc ctg tgg
Gly Leu Trp
55

gcc gcc aag
Ala Ala Lys

c cgc atg
y Arg Met

gtg tcg ccce
Val Ser Pro
105

gag gcg aat

cgg
Arg
10

cat
His

gtc
Val

aac
Asn

gcc
Ala

tce
Ser
90

ttt
Phe

gac

gce
Ala

cag
Gln

gat
Asp

atg
Met

caa
Gln
75

gat
Asp

gat
Asp

acce

Glu Ala Asn Asp Thr

120

gag acc
Glu Thr

cgc ggc
Arg Gly

gtg aat
Val Asn
45

gtc gcg
Val Ala
60

tac gag
Tyr Glu

cag acg
Gln Thr

tcg ggc
Ser Gly

atg gtc

cgt
Arg

gta
Val

Ccgg
Arg
110

aag

tcg
Ser
15

gic
Val

cg
Arg

ttt
Phe

ttt
Phe

atg
Met
95

gtg
Val

atg

cte
Leu

gtc
Val

cgt
Arg

gac
Asp

cce
Pro
80

ctg
Leu

ttc
Phe

cta

Met Val Lys Met Leu

125

48

96

144

192

240

288

336

384
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tgg
Trp
acc
145

acc
Thr

~<0Q
)

acc
Thr

atc
Ile

gtg
Val
225

gcg
Ala

gag
Glu

acc
Thr

gcg
Ala

aaa
Lys
305

ttt
Phe

atc
Ile

gce
Ala

ttc
Phe
130

cgc
- Arg

gac
Gly

cat
His

gaa
Glu

cag
Gln
210

atg
Met

atc
Ile

gtg
Val

tat
Tyr

g2gcC
Gly
290

cgg
Arg

acc
Thr

gac
Asp

cce
Pro

ctg cat
Leu His

tgg aac
Trp Asn

aag ccc
Lys Pro

ctg acc
Leu Thr
180

gag cag
Glu Gln
195

cgc gag
Arg Glu

gg2c gcg
Gly Ala

ctg cca
Leu Pro

atc tgc g

Ile Cys
260

gac ttt
Asp Phe
275

ttt ttc
Phe Phe

ctg g
Leu Glu

gcc tcg
Ala Ser

tg gtg
1

<0Q
[

340

gca
Ala

gce
Ala

tat
Tyr
165

tgc

Cys

ttc
Phe

ggc
Gly

aca
Thr

cce
Pro

acc
Thr

ggc
Gly
325

atg

gce
Ala

tat
Tyr
150

aat
Asn

ccg

Pro

gtc
Val

gce
Ala

ggc
Gly
230

ctg
Leu

ttc
Phe

cce
Pro

atg
Met

gca
Ala
310

cat
His

aat

Val Met Asn

cgt ttc gag gaa
Arg Phe Glu Glu Arg Leu Lys

gag
Glu
135

cac
His

tcg ¢
Sel

C@.t
His

gce
Ala

gac

gat
Asp

g8g
Gly
295

atc g

Ile

ccg
Pro

gaa
Glu

tac
Tyr
cge
200

acc

Thr

g att

Ile

aaa
Lys

cgc
Arg

gca
Ala
280

gCcg
Ala

gtc g

Val

g8g
Gly

aaa
Lys

gtg
Val

ttt
Phe

tgg
Trp
185

cte
Leu

atc

Ile

cce
Pro

tat
Tyr

ace
Thr
265

atc
Ile

ctg
Leu
345

agg ctg aaa

ccg
Pro

acc
Thr

ggc
Gly
170

cgc
Arg

ace
Ala

gce
Ala

ccg
Pro

atc
Ile

g atc

Ile

g atc

Ile

tgt
Cys
330

gct

caa
Gln

gce
Ala
155

ctg
Leu

tat
Tyr

cgc
Arg

gcc
Ala
235

atc
Ile

aac

y Asn

tcg
Ser

ctt
Leu

gdag 2

Glu
315

gct
Ala

gag

aag
Lys
140

gtt
Val

ccg
Pro

gag
Glu

ttc

y Phe

220

aag
Lys

ccg
Pro

acc
Thr

att
Ile

aac

Ala Glu Asn

cat
His

2

atc

gcce

cgc
Arg

tcg
Ser

ctg
Leu

gaa
Glu

ctg
Leu
205
ttt
Phe

gec

gtc
Val

tgg
Trp

aag

- Lys

285

ccg
Pro

ttc
Phe

gcg
Ala

gtc
Val

aag
Lys

gce
Ala

ccg
Pro

gag
Glu
190

gag
Glu

gcc
Ala

tat
Tyr

atc
Ile

ggc
Gly
270

aat

Asn

gaa
Glu

cce
Pro

ctg
Leu

cgc
Arg
350

g cgc

atc
Ile

agc
Ser

ggc
Gly
175

gac
Gly

gaa
Glu

gaa
Glu

ttc
Phe

tcg
Ser
255

tgc
Cys

ctt
Leu

ctt
Leu

cat
His

aaa
Lys
335

cgc
Arg

ccg

ccg
Pro

cag
Gln
240

gac

Asp

gtg
Val

aca
Thr

tce
Ser

ggc
Gly
320

gca
Ala

ctt
Leu

aac

Ile Ala Glu Arg Pro Asn

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104
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355 360 365

atc ggt gaa tat cgc ggc atc goc ttc atg tgg geg ctg gag get gtce 1152
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val
370 375 380

aag gac aag gca agc aag acg ccg ttc gac ggc aac ctg tcg gtc age 1200
Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn Leu Ser Val Ser
385 390 395 400

gag cgt atc gcc aat acc tgc acc gat ctg ggg ctg att tgc cgg ccg 1248
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415

ctt ggt cag tcc gtc gtc ctt tgt ccg ccc ttt atc ctg acc gag gcg 1296
Leu Gly Gln Ser Val Val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430

cag atg gat gag atg ttc gat aaa ctc gaa aaa gcc ctt gat aag gtc 1344
. Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val
435 440 445

ttt gcc gag gtt gcc tga 1362
Phe Ala Glu Val Ala
450

210> 2

- <211> 453

: <212> PRT
213> FFRINE

<400> 2
Met Asn Lys Pro Gln Ser Trp Glu Ala Aég Ala Glu Thr Tyr Sgr Leu
1 5 1 1

. Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gln Arg Gly Thr Val Val
20 25 30

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val Asn Gly Arg Arg
35 40 45

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp
50 55 60

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
65 70 75 80

Gly Tyr His Ala Phe Phe Gly Arg Met Ser Asp Gln Thr Val Met Leu
85 90 95

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe



1627153

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr

100 105

115 120

110

Met Val Lys Met Leu
125

Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu

Thr
145

Thr

Val

Thr

Ile

Val

225

Ala

Glu

Thr

Ala

Lys
305

Phe Thr Ala Ser Gly His Pro Val Gly Cys

130 135

Asn Ala Tyr His Gly Val
150

Arg Trp

Gly Lys Pro Tyr Asn Ser Val Phe

165

His Leu Thr Cys Pro His Tyr Trp

180 185

Glu Glu
195

Gln Phe Val Ala Arg Leu
200

Gln Arg
210

Glu Gly Ala Asp Thr Ile
215

Met Gly Ala Gly Gly Val Ile Pro
230

Ile Leu Pro Ile Leu Arg Lys Tyr

245

Val Ile Cys Gly Phe Gly Arg Thr

260 265

Phe Thr Pro Asp Ala Ile
280

Tyr Asp
275

Gly Phe
290

Phe Pro Met Gly Ala Val
295

Glu Thr Ala Ile Glu Ala
310

Arg Leu

325

140

Thr Ala Val Ser Ala Ser Met
155 160

Gly Leu Pro Leu Pro Gly Phe
170 175

Gly Glu Glu Gly Glu
190

Arg Tyr

Ala Arg Glu Leu Glu Glu Thr

205

Ala Gly Phe Phe Ala Glu Pro
220

Pro Ala Lys Gly Tyr Phe Gln
235 240

Asp Ile Pro Val Ile Ser Asp
250 255

Gly Asn Thr Trp Gly Cys Val
2’70

Ser Ser Lys Asn Leu Thr
285

Leu Gly Pro Glu Leu Ser
300

Glu Glu Phe Pro His Gly
315 320

Ala Tle Ala Leu Lys Ala

330 335
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Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu
340 345 350

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val
370 375 380

Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn Leu Ser Val Ser
385 390 395 400

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415

Leu Gly Gln Ser Val Val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

435

Phe Ala Glu
450

210> 3

Q211> 1362
<212> DNA
Q13> A&

<220>
<223>

<400> 3
atgaataaac

gatatgcegt
atcgtggacg
gegggetteg
ggttatcacg
gttgaagtgt
aacgatacca
cgtaaaattc

accggtaaac

Val Ala

cacagtcttg
ctctgcacca
ttaatggecg
accacaaagg
cgttetttgg
cceegttega
tggttaagat
tgaccegttg

cgtataacag

440

ggaagctegt
gcgtggtact
ccgttacctg
cctgatcgét
ccgtatgage
tagcggtcgt
getgtggtte
gaacgcttat

cgtgttcggt

gctgaaacct
gtagtggtaa
gatgcaaaca
gcecgeaaaag
gaccagactg
gtcttttaca
ctgcacgcag
cacggtgtga

ctgecgetgce

445

TN 1817 @ - B B T i

atagecctgta
cgcacggtga
geggeetgtg
cgcagtacga
tgatgctgag
ctaactctgg
cggaaggcaa
ctgetgtttc

ctggcttcgt

cggctttacc
gggcccgtac
gaacatggtt
acgcttccceg
cgaaaaactg
cagcgaggct
acctcagaaa
cgcatctatg

gcatctgacc

60
120
180
240
300
360
420
480
540
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tgceegeact actggegtta tggtgaggaa ggcgaaactg
ctggctecgtg aactggaaga aaccattcaa cgcgaaggtg
tttgcggage ctgttatggg tgccggeggt gtgattecege
gcaatcctge cgatcctgcg caagtacgac attccggtta
ggcttcggee gecaccggtaa cacctgggge tgegtgacgt
atcattagct ctaaaaacct gactgcgggt ttctteccta
ccagaactgt ctaagcgcct ggaaaccgcec atcgaggceaa
ttcactgcta gcggecatcc ggtaggetge gcaatcgege
atgaacgagg gcctggegga aaacgtgege cgeetggegce
aaacacattg ctgagcgccc gaacattggc gaatatcgeg
ctggaagcag ttaaagataa agctagcaag accccgticg
gaacgtatcg ctaatacctg tacggacctg ggtctgatct
gtagttctgt gcccaccatt tatcctgacc gaagcgcaga
ctggagaaag ctctggataa agtgttcget gaagtcgegt
<210> 4
<211> 1350
<212> DNA -
Q213> BERFHEH
<220>
<221> (DS
<222> (1)..(1350)
<400> 4
gtg caa gcg acg gag caa aca caa agt ttg aaa
Val Gln Ala Thr Glu Gln Thr GIn Ser Leu Lys
1 5 10
tac c¢tt tgg cat gcg atg aga gga gca gcc cct
Tyr Leu Trp His Ala Met Arg Gly Ala Ala Pro
20 25
att atc aca aaa gca gaa ggg gca tgg gtg acg
Ile Ile Thr Lys Ala Glu Gly Ala Trp Val Thr
35 40
cgt tat tta gac ggt atg tcc ggt ctt tgg tgc
Arg Tyr Leu Asp Gly Met Ser Gly Leu Trp Cys
50 55
got cga aaa gaa ctt gca aga gcg geg ttt gaa
Gly Arg Lys Glu Leu Ala Arg Ala Ala Phe
65 70 75

aggaacagtt
cagatactat
cggcgaageg
tttctgacga
atgacttcac
tgggcgecegt
tcgaagagtt
tgaaggcgat
cgegttttga
gcatcggttt
acggcaacct
gcegtecget
tggatgaaat

aa

aaa
Lys

aca
Thr

cca
Pro

agt
Ser
30

att
Ile
45

gat
Asp

gtg aat
Val Asn
60

cag ctt

cgtggegegt
cgecgggcttce
ctatttccag
agtgatctge
tccggacgcea
aatcctgggc
cccgeacggt
cgatgttgtc
agaacgtctg
catgtgggece
gtcegtgage
gggtcagtcc

gttcgataaa

gat gaa aag
Asp Glu Lys

15

acg aat tta
Thr Asn Leu

gat gga aac
Asp Gly Asn

gtt ggg tat
Val Gly Tyr

gaa gaa atg
Glu Gln Leu Glu Glu Met

80

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362

48

96

144

192

240
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ccg tat ttc
Pro Tyr Phe

tat
Tyr

tac
Tyr
145

caa
Gln

cat

His

ctg
Leu

caa
Gln

att
[le
225

gag
Glu

g8c
Gly

gat
Asp

tca
Ser

gat

aaa
Lys

agt
Ser

cat
His
130

cgc
Arg

gca
Ala

gta
Val

gca
Ala

aca
Thr
210

tta
Leu

aag
Lys

cgg
Arg

atc
Ile

gca
Ala
290

gat

ttg
Leu

act
Ala

cag
Gln

gca
Ala

agt
Ser
195

gta
Val

atg
Met

cac
His

aca
Thr

att
Ile
275

aca
Thr

tat

Asp Asp Tyr

cct
Pro

aat
Asn
100

tcg
Ser

caa
Gln

tat
Tyr

cga
Arg

ccg
Pro
180
gct
Ala

gce
Ala

g88
Gly
260

aCa

Thr

gca
Ala

gat

ctg
Leu

gaa
Glu

gaa
Glu

aaa
Lys

cac
His

aag
Lys
165

cct
Pro

gag
Glu

cct
Pro

gcg

y Ala

245

aag
Lys

atg
Met

ott
Val

g
y Va

act
Thr

tgg

Trp

gcg
Ala

Gly

ggt
Gly
150

tat
Tyr

gat
Asp

gaa
Glu

tg
1

gat
Asp
230

ttg
Leu

cca
Pro

gca
Ala

aga
Arg

ttc

caa
Gln

ctt
Leu

aat
Asn

gat
Asp
135

aac
Asn

aaa
Lys

acg
Thr

ttt
Phe

aaa
Lys

cga

Arg Glu

295

cgc

cgce
Asp Arg Phe Arg His

agt
Ser

gat
Asp

gaa
Glu
120

cat
His

tca
Ser

tat
Tyr

tat
Tyr

gat
Asp

cat
His

gat
Asp
105

aca
Thr

atg
Met

gaa
Glu

cga
Arg
185

cgt
Arg

200

atg
Met

tat
Tyr

att
Ile

g8a
Gly

ggt
Gly
280

gag

cat

Glu

atg
Met

tgt
Cys

ttt
Phe
265

att
Ile

gtt
Val

gta

gtt
Val
90

gaa
Glu

gca
Ala

cgc
Arg

gga
Gly

cca
Pro
170
aat
Asn

gtc
Val

cca
Pro

gat
Asp
250

atg
Met

aca
Thr

tat
Tyr

aat

cct
Pro

tac
Tyr

ttt
Phe

tat
Tyr

gct
Ala
155

ctc
Leu

cca
Pro

atg
Met

atc
Ile

aaa
Lys
235

aat
Asn

agt
Ser

gag
Glu

act
Ala

gtc
Val

gdg
Glu

aca
Thr

att
Ile
220

gta
Val

tat
Tyr

gcg
Ala

gca
Ala
300

ttc

att
Ile

att
Ile

att
Ile
125

ftt
Phe

gca
Ala

caa
Gln

gat
Asp

tgg
Trp
205

act
Thr

aaa
Lys

ata
Ile

g8ce
Gly

tat
Tyr
285

ttc
Phe

g2ga g

aaa
Lys

ttc
Phe
110

gct
Ala

att
Ile

gca
Ala

Gly

gtt
Val
190

gag
Glu

tgt

gtc
Val
270

ctt
Leu

gta
Val

gg

tta
Leu
95

ftt
Phe

cot
Arg

tce
Ser

aca
Thr

tte
Phe
175

cat
His

tta
Leu

Gly

att
Ile

gga
Gly
255

aaa
Lys

cct
Pro

gat
Gly

aat

gca
Ala

tct
Ser

caa
Gln

cgc
Arg

got
Gly
160

ctg
Leu

aca
Thr

age
Ser

gga
Gly

tgc
Cys
240

Tttt
Phe

cca
Pro

ftg
Leu

agt
Ser

cct

Val Asn Thr Phe Gly Gly Asn Pro

7

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960
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305

gct
Ala

aaa
Lys

cta
Leu

ccg
Pro
385

daa
Lys

aat
Asn

act
Thr

cag
Gln

gct
Ala

ctt
Leu
370

gct
Ala

Gly

att
Ile

ttt
Phe

taa

<210>
211>
212>
<213>

<400>

1

tgc
Cys

att
Ile

gat
Asp
355

ctt
Leu

tce
Ser

cta
Leu

tte
Leu

atc
Ile
435

5
449
PRT

gct
Ala

tta
Leu

att
Ile

att
Ile

cag
Gln
420

gtt
Val

tta

Leu
325

cgt
Arg

aaa
Lys

gaa
Glu

att
Ile
405

ctt
Leu

aaa
Lys

BERIFFIER

5

310

gct
Ala

ftg
Leu

aaa
- Lys

cat
His

gaa
Glu
375

atg
Met

daa
Lys

cct
Pro

aca atg
Thr Met

aag
Lys

gaa
Glu

cca
Pro
360

cta
Leu

aac
Asn

aat
Asn

cca
Pro

aaa
Lys
440

aat tta
Asn Leu
330

ttg g
Leu G
345

ot
ly

aac
Asn

gta
Val

gtg
Val

gaa
Glu

aaa
Lys

gtc
Val

ggt
Gly

gac
Asp
410

tta
Leu

425

agc
Ser

gaa tgt
Glu Cys

10

315

gaa
Glu

gaa
Glu

288
Gly

gat
Asp

atc
Ile
395

act
Thr

atc
Ile

tta
Leu

att
Ile

cga
Arg

gat
Asp

aag
Lys
380

aat
Asn

gtc
Val

aca
Thr

tee
Ser

atg gag aat
Met Glu Asn
335

ctg tta tat
Leu Leu Tyr
350

gtt cgc gga
Val Arg Gly
365

caa aca aaa
Gln Thr Lys

gct tgt aaa
Ala Cys Lys

gca ggt tac
Ala Gly Tyr
415

gag gaa gac
Glu Glu Asp
430

att aac
Ile Asn

cgc
Arg
445

15

aag

gaa
Glu

gaa
Glu
400

aat
Asn

ttt
Phe

ggg
Gly

Val Gln Ala Thr glu Gln Thr Gln Ser Leu Lys Lys Thr Asp Glu Lys

Tyr Leu Trp His Ala Met Arg Gly Ala Ala Pro Ser Pro Thr Asn Leu
25

20

30

Ile Ile Thr Lys Ala Glu Gly Ala Trp Val Thr Asp I%e Asp Gly Asn
40 4

35

Arg Tyr Leu Asp Gly Met Ser Gly Leu Trp Cys Val Asn Val Gly Tyr

8

1008

1056

1104

1152

1200

1248

1296

1344

1350
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50 55 60

Gly Arg Lys Glu Leu Ala Arg Ala Ala Phe Glu Gln Leu Glu Glu Met
65 70 75 80

Pro Tyr Phe Pro Leu Thr Gln Ser His Val Pro Ala Ile Lys Leu Ala
85 90 95

Glu Lys Leu Asn Glu Trp Leu Asp Asp Glu Tyr Val Ile Phe Phe Ser
100 105 110

Asn Ser Gly Ser Glu Ala Asn Glu Thr Ala Phe Lys Ile Ala Arg Gln
115 120 125

Tyr His Gln Gln Lys Gly Asp His Gly Arg Tyr Lys Phe Ile Ser Arg
130 135 140

Tyr Arg Ala Tyr His Gly Asn Ser Met Gly Ala Leu Ala Ala Thr Gly
145 150 155 160

Gln Ala GIn Arg Lys Tyr Lys Tyr Glu Pro Leu Gly Gln Gly Phe Leu
165 170 175

His Val Ala Pro Pro Asp Thr Tyr Arg Asn Pro Glu Asp Val His Thr
180 185 190

Leu Ala Ser Ala Glu Glu Ile Asp Arg Val Met Thr Trp Glu Leu Ser
195 200 205

Gln Thr Val Ala Gly Val Ile Met Glu Pro Ile Ile Thr Gly Gly Gly
210 215 220

Ile Leu Met Pro Pro Asp Gly Tyr Met Gly Lys Val Lys Glu Ile Cys
225 230 235 240

Glu Lys His Gly Ala Leu Leu Ile Cys Asp Glu Val Ile Cys Gly Phe
245 250 255

Gly Arg Thr Gly Lys Pro Phe Gly Phe Met Asn Tyr Gly Val Lys Pro
260 265 270

“Asp Ile Ile Thr Met Ala Lys Gly Ile Thr Ser Ala Tyr Leu Pro Leu

275 280 285
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Ser Ala Thr Ala Val Arg Arg Glu Val Tyr Glu Ala Phe Val Gly Ser
290 295 300

Asp Asp Tyr Asp Arg Phe Arg His Val Asn Thr Phe Gly Gly Asn Pro
305 310 315 320

Ala Ala Cys Ala Leu Ala Leu Lys Asn Leu Glu Ile Met Glu Asn Glu
325 330 335

Lys Leu Ile Glu Arg Ser Lys Glu Leu Gly Glu Arg Leu Leu Tyr Glu
340 345 350

Leu Glu Asp Val Lys Glu His Pro Asn Val Gly Asp Val Arg Gly Lys
355 360 365

Gly Leu Leu Leu Gly Ile Glu Leu Val Glu Asp Lys Gln Thr Lys Glu
370 375 380

Pro Ala Ser Ile Glu Lys Met Asn Lys Val Ile Asn Ala Cys Lys Glu
385 390 395 400

Lys Gly Leu Ile Ile Gly Lys Asn Gly Asp Thr Val Ala Gly Tyr Asn
405 410 415

Asn Ile Leu Gln Leu Ala Pro Pro Leu Ser Ile Thr Glu Glu Asp Phe
420 425 430

Thr Phe Ile Val Lys Thr Met Lys Glu Cys Leu Ser Arg Ile Asn Gly
435 440 445

Gln

210> 6

<211> 1350
<212> DNA
Q13> A&

<220>
223> B KFIARE KBAB4 Bl H BT b E A

<400> 6
atgcaggcta ccgaacaaac ccaatctctg aaaaagactg acgaaaaata tctgtggcac 60

gcgatgcecgeg gtgcagetec gtetecgacc aacctgatta ttaccaaage tgaaggegeg 120

tgggtgaccg acattgacgg taaccgttat ctggatggca tgagecggect gtggtgtott 180

10
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aatgtcggtt
ccgtacttce
gaatggctgg
accgcattca
ttcatcagcce
caggctcage
ccggatacct
cgtgttatga
accggtggtg
gaaaaacacg
aaaccatttg
attacttccg
tttgttggtt
geggeatgtg
cgtagcaaag
aacgtgggcg
cagaccaagg
aaaggcctga
ctggcgecge
gagtgcctga
210> 7

<211>

212>
<213>

DNA

<220>
<221>
<222>

<400> 7

CDS

atg aac agc caa atc acc aac
Met Asn Ser Gln Ile Thr Asn

1

age cge gac cac cgt ctg ccg
Ser Arg Asp His His Leu Pro

1371

(1).

atggccgtaa
cgctgactca
acgacgaata
aaatcgeceg
gttatcgtgce
gcaaatacaa
accgtaaccc
cctgggaget
gcattctgat
gecgegetgcet
gcttcatgaa
cttatctgec
ctgatgatta
cgctggeget
aactgggtga
atgttcgegg
aaccggcttc
tcattggtaa
ctctgagcat

gccgeatcaa

L(1371)

5

20

ggagetggeg
aagccatgtg
cgtgattttce
tcaatatcac
ataccatggt
gtacgaaccg
ggaagacgtc
gtcccagact
gecegeeggac
gatctgcgat
ttatggegta
getgagegeg
cgaccgtttc
gaaaaacctg
acgtctgetg
taaaggectg
cattgaaaag
gaacggtgat
cactgaagaa

tggtcagtaa

SRR (21 9946143)

cgcgegecat
ccggctatca
ttctctaatt
cagcagaaag
aattctatgg
ctgggtcagg
cacaccctgg
gttgegggtg
ggttatatgg
gaagttatct
aaacctgaca
accgcagttc
cgtcatgtaa
gaaatcatgg
tacgaactgg
ctgctgggta
atgaacaaag
accgtggcag

gatttcacct

gcc aag acc cgt
Ala Lys Thr Arg

10

ccg ttc acc gac
Pro Phe Thr Asp
25

11

ttgaacaact
aactggcgga
ctggeteega
gtgaccacgg
gtgegetgge
gttttctgea
cttctgecga
ttatcatgga
gtaaagtcaa
gtggettegg
ttattaccat
gcecgegaagt
acacgtttgg
aaaacgaaaa
aagatgtcaa
ttgaactggt
tgattaacgc
gttataacaa

tcatcgtcaa

gag tgg cag
Glu Trp Gln

tac aag cag
Tyr Lys Gln
30

ggaagaaatg
aaaactgaac
agcaaacgaa
ccgetataaa
tgctaccggt
cgttgcacca
agaaatcgat
acctattatt
ggaaatctgce
tcgcaccgge
ggctaaaggc
ftatgaagcg
cggtaaccca
gctgatcgaa
agaacacccg
tgaagacaaa
gtgcaaagag
cattctgcag

aactatgaag

gcg ttg
Ala Leu
15

ttg aac
Leu Asn

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1350

48

96
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gac
Asp

gtc
Val
65

cag

Gln

ccg
Pro

acc
Thr

cag
Gln
145

gtc
Val

gag

gce
Ala
225

ccg
Pro

atc
Ile

g aag

Lys

agc
Ser
50

aac
Asn

atg
Met

cCg g

Pro

atg
Met

gtg
Val
130

aag
Lys

gcc

Ala

ttc
Phe

gag
Glu

cag
Gln
210

ftc
Phe

gac
Asp

ctg
Leu

ggc gcg

Gly
35

gag
Glu

gtc
Val

cgc
Arg

Val

aac
Asn
115

ctg
Leu

aaa
Lys

cce
Pro

ggc
Gly
195

ttg
Leu

atc
Ile

acc
Thr

ttc
Phe

cac
His

cgt
Arg

Val

180

gag

gce
Ala

tac
Tyr

atc
Ile

cgg
Arg

aac
Asn

tac
Tyr

ttg
85

gag
Glu

agc
Ser
165

ccg
Pro

gac
Asp

aag
Lys

gag
Glu

tgg
Trp
245

gce
Ala

atc
Ile

aag
Lys

gec
Gly
70

ccg

Pro

ctg
Leu

ttc
Phe

gtc
Val

atc
Ile
150

ctg

Leu

ggcC
Gly

atg
Met

aag
Lys

ccg
Pro
230

ccg
Pro

gac

atc
Ile

atc
Ile
55

cgc
Arg

ttc
Phe

acc
Ala

ttc
Phe

atc
Ile

tcg
Ser

att
Ile
215

atc
Ile

aag
Lys

gaa

acc
Thr
40

ctc g

Leu

gag
Glu

tac
Tyr

aag
Lys

acc
Thr
120

cac
His

cgc
Arg

g2gc

Gly

gtc
Val

ccg
Pro
200

ctc
Leu

cag
Gln

atc
Ile

gtg

Asp Glu Val

aag
Lys

tat

tgg
Trp

atg
Met

cac
His
185

gac
Asp

gaa
Glu

cgc
Arg

atc
Ile

gcc gaa ggce
Ala Glu Gly

gCcg
Ala

ctg
Leu

ctg
Leu
90

atc
Ile

tce
Ser

tgg

- Trp

aac
Asn

aag
Lys
170

atc
[le

gag
Glu

tg
1

g
Va

gce
Ala

gag
Glu
250

tgc g

atg
Met

gtc
Val
75

ttc
Phe

gce
Ala

ggc
Gly

2cg
Ala

ggc
Gly

155~

gcg
Ala

gcce
Ala

ttc
Phe

gec
Gly

8¢
Gly
235

atc
Ile

gc

gce
Ala
60

cag
Gln

ttc
Phe

gac
Asp

tcc
Ser

acc
140

tac
Tyr

ttg
Leu

cag

Gln

ctc
Leu

ttc g

gcce
Ala

cag

Gln

gtc
Val

gag
Glu
125

aag
- Lys

cac
His

CE_lt
His

cCC

Pro

gtc
Val
205

gaa
Glu

<<UQ
[N

gce
Ala

tat
Tyr

cte
Leu

gcc
Ala

acc

Thr

gct
Ala
110

gcc
Ala

gag
Glu

tac
Tyr
190

tgg
Trp

aac
Asn

atc
Ile

aag
Lys

cgt

atc
Ile

tgg
Trp

acc

Thr

gcc
Ala
95

ccg
Pro

aac
Asn

cag
Gln

tce

Ser

cag
Gln
175

tgg
Trp

gce
Ala

gtc
Val

gtc
Val

tac
Tyr
255

acc

Cys Gly Phe Gly Arg Thr

12

tgg
Trp

tgc
Cys

cgg
Arg
80

cac

His

gaa
Glu

gac
Asp

ccg
Pro

acc
Thr
160

Gly

tac
Tyr

gce
Ala

gce
Ala

ccg
Pro
240

gac
Asp

144
192
240
288
336
384
432
480
58
576
624
672
720
768

816
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gag t
Glu Trp

atc gcce
Ile Ala
290

gtg cgc
Val Arg
305

cac ggc
His Gly

gag aac
Glu Asn

cac ccg
His Pro
37

gag ctg
Glu Leu
385

gtc ggg
Val Gly

cgc geg
Arg Ala

ccg tcg
Pro Ser

cag acc
Gln Thr
450

<210>
211>
212>

ttc
Phe
275

aag
Lys

gac
Asp

tte
Phe

atc
Ile

acg
Thr
355

ttg
Leu

gtc
Val

atg

Me?

gtg
Val

cag
Gln
435

gce

gag
Glu

acc
Thr

cgc
Arg
340
gca
Ala

gtg
Val

aag
Lys

ctg
Leu

ggc
Gly
420

atc
Ile

gcc

age
Ser

cte
Leu

atc
Ile

tat
Tyr
325

atc
[le

ceg
Pro

ggc
Gly

aac
Asn

tgc
Cys
405

gac
Asp

gat
Asp

gcc

Ala Ala Ala

8
456
PRT

cag
Gln

acc
Thr

gtc
Val
310

tce
Ser

ctg
Leu

aag
Lys
390

Cg
Arg

tac
Tyr

tce

gcg
Ala
375

aag
Lys

@plije]

lu

atg
Met

ttg
Leu

ctg
Leu
455

Q213> HHRFFE (g1 9946143)

<400>

Met Asn Ser Gln Ile Thr Asn Ala Lys Thr Arg Glu Trp GIn Ala Leu

8

cac
His

gaa
Glu

cag
Gln
360

cge
Arg

acc
Thr

cat
His

att
Ile

atc
Ile
440

gct
Ala

tac
Tyr

ctc
Leu

ccg
Pro

gag
Glu
345

aaa
Lys

Gly

cge
Arg

tgt
Cys

atc
Ile
425

acc
Thr

tga

aac gcc ccg gac
Asn Ala Pro Asp
285

atc ccc atg ggc
Ile Pro Met Gly
300

aac cag ggc ggc
Asn Gln Gly Gly
315

gtg gcg gcc gee
Val Ala Ala Ala
330

aag atc atc gag
Lys Ile Ile Glu

cgc tgg cag gag
Arg Trp Gln Glu
365

gtc ggc atg gtc
Val Gly Met Val
380

gag cgt ttc acc
Glu Arg Phe Thr
395

ttc cgec aac ggt
Phe Arg Asn Gly
410

tcg ccg ccg ctg
Ser Pro Pro Leu

ctg gcg cgc aag
Leu Ala Arg Lys
445

13

gcc
Ala

gac
Asp

ttg
Leu

gtg
Val
430

tgc

gce
Ala

aag
Lys

atc
Ile
415

atc
Ile

ctc

ccg
Pro

gtg
Val

tac
Tyr
320

ctg
Leu

aag
Lys

gac
Asp

ctg
Leu

gac
Gly
400

atg
Met

gat
Asp

gat

Cys Leu Asp

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1371
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Ser

Glu

Asp

Val

65

Gln

Pro

Gly

Thr

Gln

145

Val

Asp

Gly

Glu

Arg Asp

Lys Gly
35

Ser Glu
50

Asn Val

Met Arg

Pro Val

Met Asn
115

Val Leu
130

Lys Lys

Ala Gly

Phe Pro

Glu Gly
195

Gln Leu
210

His
20

His Leu

Ala Arg Ile

Gly Asn Lys

Gly Tyr Gly

70

Glu Leu
85

Pro

Val
100

Glu Leu

His Val Phe

Arg Met Val

Val Val Ile

Pro Pro Phe
25

Ile Thr Lys
40

Ile Leu Asp
55

Arg Glu Glu

Phe Tyr Asn

Ala Lys Ala
105

Phe Thr Gly
120

Arg His Tyr
135

Gly Arg Trp

150

Val Ser Leu

165

Ile
180

Pro Gly

Gly Asp Met

Glu Lys Lys

Ala Phe Ile Ala Glu Pro

225

230

Gly Gly Met

Ile Val His
185

Ser Pro Asp
200

10

Thr

Ala

Ala

Leu

Leu

90

Ile

Ser

Trp

Asn

Lys

170

lle

Glu

Asp Tyr Lys

Glu Gly Val
45

Met Ala Gly
60

Val Gln Ala
75

Phe Phe Gln

Ala Asp Val

Gly Ser Glu
125

Ala Thr Lys
140

Gly Tyr His
155

Ala Leu His

Ala Gln Pro

Phe Gly Val
205

15

Gln
30

Leu Asn

Tyr Ile Trp

Leu Trp Cys

Ala Thr Arg

80

Thr Ala His

95

Ala
110

Pro Glu
Ala Asn Asp
Gly Gln Pro

Ser Thr
160

Gly

Glu Gln Gly

175

Tyr Trp Tyr

190

Trp Ala Ala

Ile Leu Glu Val Gly Glu Glu Asn Val Ala

215

220

Ile Gln Gly Ala Gly Gly Val

14

235

Ile Val Pro
240



1627153

Pro Asp Thr Tyr Trp Pro Lys Ile Arg Glu Ile Leu Ala Lys Tyr
245 250 255

Ile Leu Phe Ile Ala Asp Glu Val Ile Cys Gly Phe Gly Arg Thr
260 265 270

Glu Trp Phe Gly Ser Gln Tyr Tyr Gly Asn Ala Pro Asp Leu Met
275 280 285

Ile Ala Lys Gly Leu Thr Ser Gly Tyr Ile Pro Met Gly Gly Val
290 295 300

Val Arg Asp Glu Ile Val Glu Val Leu Asn GIn Gly Gly Glu Phe
305 310 315

His Gly Phe Thr Tyr Ser Gly His Pro Val Ala Ala Ala Val Ala
325 330 335

Glu Asn Ile Arg Ile Leu Arg Glu Glu Lys Ile Ile Glu Lys Val
340 345 350

Ala Glu Thr Ala Pro Tyr Leu Gln Lys Arg Trp Gln Glu Leu Ala
355 360 365

His Pro Leu Val Gly Glu Ala Arg Gly Val Gly Met Val Ala Ala
370 375 380

Glu Leu Val Lys Asn Lys Lys Thr Arg Glu Arg Phe Thr Asp Lys
385 390 395

Val Gly Met Leu Cys Arg Glu His Cys Phe Arg Asn Gly Leu Ile
405 410 415

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

Asp

Gly

Pro

Val

Tyr

320

Leu

Lys

Asp

Leu

Gly

400

Met

Asp

Pro Ser Gln Ile Asp Glu Leu Ile Thr Leu Ala Arg Lys Cys Leu Asp

435 440 445

Gln Thr Ala Ala Ala Val Leu Ala
450 455

Q10> 9
Q11> 70
<212> DNA

15



1627153

Q13> A&

<220>

23> §[F

<400> 9

ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgaaca gccaaatcac 60
caacgccaag 70
<210> 10

211> 49

212> DNA

Q13> A&

<220>

<223> §|F

<400> 10

ggggaccact ttgtacaaga aagctgggtt caagccagga cggcgecgg 49
<10> 11

<211> 1365

<212> DNA

Q213> BiMBEE

<220>
<221> (DS
<222> (1)..(1365)

<400> 11

atg agt gcc aac aac ccg caa acc ctc gaa tgg cag gcc ctg age age 48
Met Ser Ala Asn Asn Pro Gln Thr Leu Glu Trp Gln Ala Leu Ser Ser

1 5 10 15

gag cat cac ctg gca ccg ttc age gac tac aaa caa ctg aaa gag aaa 96
Glu His His Leu Ala Pro Phe Ser Asp Tyr Lys Gln Leu Lys Glu Lys
20 25 30

ggc ccg cgc atc atc acc cgt geec gag gge gtt tat ctg tgg gac agce 144
Gly Pro Arg Ile Ile Thr Arg Ala Glu Gly Val Tyr Leu Trp Asp Ser
. 35 40 45

gag ggc aac aag atc ctc gat ggc atg tcc ggc ctg tgg tgc gtg gcc 192
Glu Gly Asn Lys Ile Leu Asp Gly Met Ser Gly Leu Trp Cys Val Ala
50 55 60

atc ggt tat ggc cgc gaa gaa ctg gcc gac gca gec age aaa cag atg 240
Ile Gly Tyr Gly Arg Glu Glu Leu Ala Asp Ala Ala Ser Lys Gln Met
65 70 75 80

cgc gag ctg ccg tac tac aac ctg ttc ttc cag acc gcc cac ccg ccg 288
Arg Glu Leu Pro Tyr Tyr Asn Leu Phe Phe Gln Thr Ala His Pro Pro
85 90 95

gtg ctg gaa ctg gcc aag gece atc tcc gac atc get ccc

UQ
[s™)
UqQ
UQ
[ife}
(@}

atg 336
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Val Leu Glu Leu Ala Lys Ala

aac
Asn

ctg
Leu

att
Ile
225

tce
Ser

ttc
Phe

ttc
Phe

aaa
Lys

cat
His

cgc
Arg
130

acc
Thr

gcce

y Ala

atc
Ile

gaa
Glu
210

gcc
Ala

tac
Tyr

gce
Ala

ggc
Gly
290

gat gaa

Asp
305

ttt

Glu

accC

gtg
Val
115

atg
Met

atc
Ile

agc
Ser

ccg
Pro

gac
Asp
195

aag
Lys

gag
Glu

tgg
Trp

gcc
Ala

age

y Ser

275

ctg
Leu

atc
Ile

tac

Phe Thr Tyr

100

ttc
Phe

atc
Ile

ctg
Leu

28¢g
Gly
180

atg
Met

aaa
Lys

cca
Pro

ccg
Pro

gat
Asp
260

gat
Asp

acc
Thr

gttt
Val

tcce
Ser

ttc acc gg

Phe Thr

acg ccg
Thr Pro

att ctc
Ile Leu

atc cag g

Ile Gln
230

aag atc
Lys Ile

ttc tat
Phe Tyr

tcc ggt
Ser Gly

gcg gtg
Ala Val
310

ggg cac

bbt

Gly

tac
Tyr
135

gtc

g Val

atg
Met

cac
His

gac
Asp

gag
Glu
215

Gly

aag gaa

Lys

tac
Tyr
295

ctc
Leu

ccg

Ile Ser
105

tca ggc
Ser Gly
120

too gcg

Asp

tct
Ser

ctg

Ile Ala Pro Glu Gly Met

gaa ggcC

Glu Gly

aaa ggc

T?E Ala Leu Lys Gly

aat ggc
Asn Gly

acc tac
Thr Tyr

att cca
Ile Pro
185

gag ttc
Glu Phe
200

ctg ggc
Leu Gly

gcg ggc
Ala Gly

atc
Glu Ile

tgt ggc
Cys Gly
265

ctc agg
Leu Arg
280

gta ccg
Val Pro

aat gag
Asn Glu

gtg gcg

Gly His Pro Val Ala

325

tac
Tyr

atg
Met
170

cag
Gln

ggce
Gly

ctt

Leu
250

ttc
Phe

ccg
Pro

atg
Met

ggt
Gly

gcc g
Ala
330

17

140

cac gec
His Gly
155

cac gaa
His Glu

cct tac
Pro Tyr

atc tgg
Ile Trp

tce cge
Ser Arg

ggg cgt
Gly Arg

gac atg
Asp Met

28c ggc¢
Gly Gly
300

ggc gat
Gly Asp

g gtt

aat

Asn
125

cag
Gln

tce
Ser

cag g

Gln

tgg

110
gac

Asp

ccg
Pro

acc
Thr

(@1
—0Qq
< O

ttc

acg atg
Thr Met

aac aag
Asn Lys

gtc gcc
Val Ala
160

gac ctg
Asp Leu
175

ggCc gaa

Trp Phe Gly Glu

gCcg
Ala
205

gtc
Val

gtc
Val

tac
Tyr

acc
Thr

atg
Met
285

ctg
Leu

ttc
Phe

190

gce
Ala

[@pliie]

ccg
Pro

gac
Asp

agt
Ser
270

acc

Thr

atc
Ile

aat

gag caa
Glu Gln

gcg tic

y Ala Phe

cct gat
Pro Asp
240

atc ctg
Ile Leu

gag tgg

Glu Trp

gtg cgc
Val Arg

cac ggc

Asn His Gly

g ctg

320

gag aac

Ala Val Ala Leu Glu Asn

335

384

432

480

528

576

624

672

720

768

816

864

912

960

1008
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atc cgt atc ctg cgc
Ile Arg Ile Leu Arg
340

acg gca ccg tat ttg
Thr Ala Pro Tyr Leu
355

ctg gtg ggc gaa gtc
Leu Val Gly Glu Val
370

gtg aag gac aag acc
Val Lys Asp Lys Thr
385

atg atc tgt cga acc
Met Ile Cys Arg Thr
405

gtg ggc gat acc atg
Val Gly Asp Thr Met
420

caa atc gat gag ctg
Gln Ile Asp Glu Leu
435

ctg gcg gtg ttg cag
Leu Ala Val Leu Gln
450

<210> 12

211> 454

<212> PRT

Q213> EARBEEIEE

<400> 12
Met Ser Ala Asn ésn
1

Glu His His Leu Ala
- 20

Gly Pro Arg Ile Ile
35

Glu Gly Asn Lys Ile
50

Ile Gly Tyr Gly Arg
65

gaa gaa aag atc gtc gaa cgg gtc agg tcg gaa
Glu Glu Lys Ile Val Glu Arg Val Arg Ser Glu
345 350

caa aag cgt ttg cgt gag ttg agc gat cat ccg
Gln Lys Arg Leu Arg Glu Leu Ser Asp His Pro

360 365
cgg ggt gtc ggg ctg ctc ggg gcc att gag ctg
Arg Gly Val Gly Leu Leu Gly Ala Ile Glu Leu
375 380

acc cgc gag cge tat acc gac aag ggc gcg gea
Thr Arg Glu Arg Tyr Thr Asp Lys Gly Ala Gly
390 395 400

ttc tge ttc gac aat ggc ctg atc atg cgg gct
Phe Cys Phe Asp Asn Gly Leu Ile Met Arg Ala
410 415

atc att gcg ccg cca ctg gtg atc agt ttt geg
Ile Ile Ala Pro Pro Leu Val Ile Ser Phe Ala
425 430
gta gag aag gcg cge acg tgt ctg gat ctg acg
Val Glu Lys Ala Arg Thr Cys Leu Asp Leu Thr
440 445

ggc tga

Pro GIn Thr Leu Géu Trp Gln Ala Leu Sgr Ser
1 1

Pro Phe Ser Asp Tyr Lys Gln Leu Lys Glu Lys
25 30

Thr Arg Ala Glu Gly Val Tyr Leu Trp Asp Ser
40 45

Leu Asp Gly Met Ser Gly Leu Trp Cys Val Ala
55 60

Glu Glu Leu Ala Asp Ala Ala Ser Lys Gln Met
70 75 80

18

1056

1104

1152

1200

1248

1296

1344

1365
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Arg Glu Leu Pro

Val Leu Glu Leu
100

Asn His Val Phe
115

Leu Arg Met Val
130

Lys Thr Ile Ile
145

Gly Ala Ser Leu

Pro Ile Pro Gly
180

Gly Gly Asp Met
195

Leu Glu Lys Lys
210

Ile Ala Glu Pro
225

Ser Tyr Trp Pro

Phe Ala Ala Asp
260

Phe Gly Ser Asp
275

Lys Gly Leu Thr
290

Asp Glu Ile Val
305

Ser Arg Val Asn Gly Tyr Hig Gly Ser Thr Val Ala

Tyr Tyr Asn Leu Phe gge Gln Thr Ala His Pro Pro
8

95

Ala Lys Ala Ile Ser Asp Ile Ala Pro Glu Gly Met

110

Phe Thr Gly Ser Gly Ser Glu Gly Asn Asp Thr Met

125

Arg His Tyr Trp Ala Leu Lys Gly Gln Pro Asn Lys

160

Gly Gly Met Thr Tyr Met His Glu Gln Gly Asp Leu

175

Val Val His Ile Pro Gln Pro Tyr Trp Phe Gly Glu

190

Thr Pro Asp Glu Phe Gly Ile Trp Ala Ala Glu Gln

205

Ile Leu Glu Leu Gly Val Glu Asn Val Gly Ala Phe

Ile Gln Gly Ala Gly Gly Val Ile Val Pro Pro Asp

240

Lys Ile Lys Glu Ile Leu Ser Arg Tyr Asp Ile Leu

255

Glu Val Ile Cys Gly Phe Gly Arg Thr Ser Glu Trp

270

Phe Tyr Gly Leu Arg Pro Asp Met Met Thr Ile Ala
280

285

Ser Gly Tyr Val Pro Met Gly Gly Leu Ile Val Arg

Ala Val Leu Asn Glu Gly Gly Asp Phe Asn His Gly

320



1627153

o

Phe Thr Tyr Ser Gly His Pro Val Ala Ala Ala Val Ala Leu Glu Asn
325 330 335

Ile Arg Tle Leu Arg Glu Glu Lys Ile Val Glu Arg Val Arg Ser Glu
340 345 350

Thr Ala Pro Tyr Leu Gln Lys Arg Leu Arg Glu Leu Ser Asp His Pro
355 360 365

Leu Val Gly Glu Val Arg Gly Val Gly Leu Leu Gly Ala Ile Glu Leu
370 375 380

Val Lys Asp Lys Thr Thr Arg Glu Arg Tyr Thr Asp Lys Gly Ala Gly
385 390 395 400

Met Ile Cys Arg Thr Phe Cys Phe Asp Asn Gly Leu Ile Met Arg Ala
405 410 415

Val Gly Asp Thr Met Ile Ile Ala Pro Pro Leu Val Ile Ser Phe Ala
420 425 430

Gln Ile Asp Glu Leu Val Glu Lys Ala Arg Thr Cys Leu Asp Leu Thr
435 440 445

Leu Ala Val Leu Gln Gly
450

<210> 13

211> 1365
<212> DNA
Q13> A&

<220>
<223> ERINMEEMEER TR R

<400> 13

atgtctgcta acaatccaca aactctggaa tggcaggcac tgagctccga acatcacctg

gctecegttet ccgactacaa acaactgaaa gagaaaggcec cgegtatcat tacccgeget

gaaggtgtgt acctgtggga ttctgaaggc aacaaaattc tggacggtat gagcggcect

tggtgcgtag caatcggtta tggecgtgaa gaactggetg acgeggecgag caaacagatg
cgtgaactgc cgtattataa cctgttcttc caaaccgcac acccgecggt tctggaactg

gctaaagcta tcagcgatat cgcaccggag ggcatgaatc acgtcttctt cactggttcce

20

60
120
180
240
300
360



a

1627153

o

ggtagcgaag

cagccgaaca

gtagtgcaca
ttcggcatct
gtcggcgegt
agctactggce
gaagtgatct
cgtecggaca
ctgatcgtgc
ttcacctatt
cgtgaagaaa
ctgecgcecgaac
gcgatcgage
atgatctgcc
atgatcattg
gegegeactt
<210>
211>

<212>
<213>

14
849
DNA

<220>
<221>
<222>

<400>

CDS

14

atg aag gtt tta gtc
Met Lys Val Leu Val

1

atc gat ttg gaa gat
Ile Asp Leu Glu Asp Arg Gly Tyr Gln Phe

gtg atc agg gtg tac
Val Ile Arg Val Tyr
35

gag cgt ttt ttc aga

(1).

gcaacgacac
agaaaacgat
tgggeggtat
ttccgeagece
gggcggcaga
tcatcgcgga
caaaaatcaa
geggttttgg
tgatgaccat
gcgacgaaat
ccggtcacce
agatcgtaga
tgagcgacca
tggtgaaaga
gtaccttttg
ctccgectcet

gtctggatct

.(849)

5

20

aat g
Asn Gly Arg Leu Ile Gly

cgc

aaa
Lys Gly Val Leu Phe

agt

gatgctgegce
tatcagcegt
gacctacatg
gtattggttc
gcagctggaa
accgattcag
agagatcctg
ccgeacctcet
cgccaaaggce
tgttgeggtt
agttgctgct
acgecgtacgt
ccetetggta
caaaactacc
cttcgataac
ggttatttct

gactctggct

MiEARE (g1 16078032)

ggc cgg

ggt tat

gga gta
40

gct gct

atggtacgtc
gtaaacggtt
cacgaacagg
ggtgaaggceg
aagaaaatcc
28Cgcggegcy
tctegttacg
gaatggttcg
ctgacctccg
ctgaacgaag
gctgtagcac
tccgaaaccg
ggtgaagttc
cgtgaacgtt
ggtétgatca
tttgceccaga

gttctecage

ctg att

10
cag ttt ggt
25

ttg ttc ggc

gaa atc gga

21

actattgggc
atcacggcag
gtgacctgcce
gtgacatgac
tggaactggg
gcgtaattgt
acatcctgtt
gctecgactt
gttatgttcc
geggegattt
tggaaaacat
caccttacct
geggegtagg
acaccgacaa
tgcgcgeagt
ttgatgaget

gttaa

cgc agt gaa gca
Arg Ser Glu Ala

gac ggc atc tat g
y Asp Gly Ile Tyr Glu
30

tta cgt gag cat
Leu Arg Glu His

45

att tca ctg cca

gctgaagggc
caccgttgcg
gatcccgggt
gceggacgaa
cgtggaaaac
tccgeecggac
cgcegcagac
ctacggtctg
tatgggtggc
caaccacggc
ccgeatectg
gcagaagcgc
cctgctgggc
aggcgeaggce
cggtgatacc

ggtcgaaaaa

tca
Ser
15

gca
Ala

ttc

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1365

48

96

144

192
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Glu Arg Phe Phe Arg Ser Ala Ala Glu

agt
Ser
65

2cg
Ala

ccg
Pro

tat
Tyr

gCcg
Ala

tta
Leu

agt
Ser
225

acg
Thr

agce
Ser

[@Yi)e]

lu

50

ata gaa
Ile Glu

gtc agt
Val Ser

cga aaa
Arg Lys

acg ttt
Thr Phe
115

gce att
Ala Ile
130

ctg aat

- Leu Asn

gga gca
Gly Ala

aca tcc
Thr Ser

ccg gct
Pro Ala
195

gga ctg
Gly Leu
210

ggg dada
Gly Lys

age att
Ser Ile
275

gat
Asp

gag
Glu

cac
His
100

acg
Thr

aca
Thr

tta
Leu

ttt
Phe

tct
Ser
180

aat
Asn

att
Ile

cce
Pro
260

caa
Gln

ctc gag
Leu Glu
70

g2g2a gcg
Gly Ala

cag tat
Gln Tyr

tg aaa
1 Lys

gat gag
Asp Glu

ctg tat
Leu Tyr
150

gaa gcc
Glu Ala
165

aac g
Asn Va

cgg cte
Arg Leu

gag aag
Glu Lys

ttg aaa
Leu Lys
230

att ccg
Ile Pro
245

ga CCg
ly

5 Pro

cag gct
Gln Ala

55

tgg
Trp

gta
Val

gaa
Glu

aaa
Lys

gat
Asp
135

aat
Asn

att
Ile

tat
Tyr

att
Ile

aat
Asn
215

cag
Gln

gtc
Val

=<
[

gct
Ala

gac
Asp

tac
Tyr

gce
Ala

ccg
Pro
120

ctt
Leu

gtc
Val

tta
Leu

ctg
Leu

att
Ile

ggce
Gly
105

gag
Glu

cge
Arg

atg
Met

[le Gly Ile

caa

aag

60

ctt

Ser Leu Pro Phe

gta

Gln Lys Leu Val

cag

75

aca

aca

aga

Gln Thr Thr Arg

90

ctce

gag

ccg

cag

Leu Glu Pro Gln

caa

gag

cag

Gln Glu Gln

tgg

tta

aga

Trp Leu Arg

acg
Thr

agg
Arg
170

atc
Ile

gga
Gly

aaa
Lys

gag
Glu

ctc
Leu
250

cag
Gln

tca
Ser

22

aag
Lys
155

gac

Asp

aac
Asn

att
Ile

ctg
Leu

atc
Ile
235

gat
Asp

ctt

140

caa
Gln

aca
Thr

gat
Asp
220

ttt
Phe

gga
Gly

cag

gca
Ala
125
tgt
Cys

agg
Arg

Val

att
Ile

caa
Gln

gct

Leu Gln Ala

taa

cag

gaa

aat

Gln Glu Asn

ggt
Gly

act
Thr
110

tac
Tyr

gtg
Val
190

atg
Met

g act

Thr

tcg
Ser

tcg
Ser

gct

gtg
Val
95

act
Thr

gg24a
Gly

atc
Ile

tat
Tyr

acg
Thr
175

cga

Arg

aat
Asn

cct
Pro

tca
Ser

atc
Ile
255

ttt

&0

gce
Ala

gce
Ala

gtg
Val

aaa
Lys

gaa
Glu
160

gag
Glu

aca
Thr

att
Ile

gtc
Val

acg
Thr
240

gga
Gly

caa

Ala Phe Gln

270

240

288

336

384

432

480

528

576

624

672

720

768

816

849
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L

210> 15

211> 282

<212> PRT

213> FHEERRE (g1 16078032)

<400> 15
Met Lys Val Leu gal Asn Gly Arg Leu Iée Gly Arg Ser Glu Ala Ser
1 1 15

Ile Asp Leu Glu Asp Arg Gly Tyr Gln Phe Gly Asp Gly Ile Tyr Glu
20 25 30

Val Ile Arg Val Tyr Lys Gly Val Leu Phe Gly Leu Arg Glu His Ala
35 40 45

Glu Arg Phe Phe Arg Ser Ala Ala Glu Ile Gly Ile Ser Leu Pro Phe
50 55 60

Ser Ile Glu Asp Leu Glu Trp Asp Leu Gln Lys Leu Val Gln Glu Asn
65 70 75 80

. Ala Val Ser Glu Gly Ala Val Tyr Ile Gln Thr Thr Arg Gly Val Ala
85 90 95

Pro Arg Lys His Gln Tyr Glu Ala Gly Leu Glu Pro Gln Thr Thr Ala
‘ 100 105 110

Tyr Thr Phe Thr Val Lys Lys Pro Glu GIn Glu Gln Ala Tyr Gly Val
115 120 125

Ala Ala Tle Thr Asp Glu Asp Leu Arg Trp Leu Arg Cys Asp Ile Lys
130 135 140

Ser Leu Asn Leu Leu Tyr Asn Val Met Thr Lys Gln Arg Ala Tyr Glu
145 150 155 160

Ala Gly Ala Phe Glu Ala Ile Leu Leu Arg Asp Gly Val Val Thr Glu
165 170 175

Gly Thr Ser Ser Asn Val Tyr Ala Val Ile Asn Gly Thr Val Arg Thr
180 185 190

His Pro Ala Asn Arg Leu Ile Leu Asn Gly Ile Thr Arg Met Asn Ile
195 200 205

23



1627153

Leu Gly Leu Ile Glu Lys Asn Gly

210

215

Ser Glu Glu Glu Leu Lys Gln Ala

225

230

Thr Ala Glu Ile Ile Pro Val Val

245

Ser Gly Lys Pro Gly Pro Val Thr
260

Glu Ser Ile GIn Gln Ala Ala Ser

<210>
211>

275

16
1347

<212> DNA

<213> FHERRE (g1 16080075)

<220>

<221> (DS

<222>

<400>
atg act
Met Thr
1

ttt acc
Phe Thr

ggg act
Gly Thr

ggt ttt
Gly Phe
50

cta gat
Leu Asp
65

tta ttg
Leu Leu

atc gac
Ile Asp

(1)..
16

cat
His

caa
Gln

(1347)

gat
Asp

atg
Met
20

atc
Ile

tcg
Ser

gce
Ala

atg
Met

agc
Ser
100

ttg
Leu
5

aaa
Lys

aaa
Lys

gtt
Val

ata
Ile

acc
Thr
85

cca
Pro

ata
Ile

gat
Asp

gtc
Val

tgg
Trp

aaa
Lys
70

aat
Asn

aaa
Lys

gaa
Glu

tat
Tyr

aaa
Lys

ctt
Leu

55

aaa
Lys

<0Q
—

aag
Lys

280

daa

Lys

gat
Asp

gac
Asp
40

aat
Asn

cag
Gln

cca
Pro

ctc
Leu

Ile

Glu

Thr

Lys
265

Ile

agt
Ser

gaa
Glu
25

ata
Ile

glc
Val

cte
Leu

gca
Ala

acg
Thr
105

Lys
Glu

Leu
250

Gln

Ser

aaa
Lys
10

aac
Asn

aac
Asn

acc
Thr
90

cgg
Arg

24

Leu Asp Glu Thr Pro Val

220

[le Phe Ile Ser Ser Thr

235

240

Asp Gly Gln Ser Ile Gly

255

Leu Gln Ala Ala Phe Gln

aag cac ctc

270

tgg ctg

ccCa

Lys His Leu Trp Leu Pro

cce tta atc
Pro Leu Ile

ggc aag gaa

15
atc gaa
Ile Glu
30

tac tat

Gly Lys Glu Tyr Tyr

45

gga cac cgc

aaa aaa

Gly His Arg Lys Lys

60

aaa att gcg

cac tcc

Lys Ile Ala His Ser

75

cag ctt gcc
Gln Leu Ala

gtc ttt tat
Val Phe Tyr

gaa aca
Glu Thr
95

tca gac

agc
Ser

gac
Asp

gaa

Glu

acg
Thr
80

tta
Leu

agc

Ser Asp Ser

110

48

96

144

192

240

288

336
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aag
Lys

2g8g
Gly
145

ctt
Leu

ccg
Pro

cgt
Arg

gag
Glu

ggt
Gly
225

tgt
Cys

ttt
Phe

cct
Pro

att
Ile

gat
Asp
305

aat
Asn

tct

gca
Ala

aac
Asn
130

tat
Tyr

ttt
Phe

att
Ile

gat
Asp

gaa
Glu
210

atg
Met

aca
Thr

g2gc
Gly

gat
Asp

gcc
Ala
290

tat
Tyr

cag

Gln

gaa

gag
Glu
115

atc
Ile

cac
His

cac
His

cct
Pro

cag
Gln
195

att
Ile

atc
Ile

aca
Thr

cgt
Arg

ctg
Leu
275

<<0Q
o

gaa
Glu

ctt
Leu

aac

Ser Glu Asn

cac
His

tat
Tyr
180

tge
Cys

gcc
Ala

tac
Tyr

aca
Thr
260

atg
Met

acg
Thr

aac
Asn

ggc
Gly

att
Ile

g atg

Met

daag
Lys

cte
Leu

2cg
Ala

Glu

cce
Pro

acg
Thr
150

tac
Tyr

tat
Tyr

cga
Arg

ctt
Leu

ccg
Pro

230

gct
Ala

ttt
Phe

cta
Leu

tgt
Cys
325

gtg

gtc
Val

aaa
Lys

gce
Ala

gcce
Ala

aaa
Lys
310

gCcg
Ala

gad

ata gcc cta
Ile Ala Leu

gag
Glu
135

att
Ile

g8c
Gly

cgt
Arg

gag
Glu

tce
Ser
215

gaa
Glu

tta
Leu

atg
Met

ggt
Gly

act
Thr
295

acc
Thr

gtt
Val

caa

Val Glu Gln

120

daaa
Lys

ggc
Gly

ccg
Pro

tct
Ser

ctt

Leu
200

att
Ile

gga
Gly

atg
Met

ttt
Phe

aaa
Lys
280

gaa
Glu

Tttt
Phe

2cg
Ala

gta
Val

caa
Gln

gce
Ala

ttg
Leu

gaa
Glu
185

gca
Ala

gaa
Glu

tat
Tyr

gac
Asp

ttc
Phe

ctt
Leu

gcg
Ala

aaa
Lys

aaa
Lys

gtc
Val

atg
Met
170

agce

Ser

cag
Gln

tca
Ser

ttg
Leu

gtt
Val
250

tgc
Cys

att
Ile

atc
Ile

cat
His

gaa

atg geg ttt cag tat
Met Ala Phe Gln Tyr

ttc atc
Phe Ile
140

agt gtc

125

gca
Ala

ggt

atg
Met

tca

Ser Val Gly Ser

155

ttc gag
Phe Glu

ggt gat
Gly Asp

ctg ctt
Leu Leu

atg gta
Met Val
220

g2Ca ggcC
Ala Gly
235

cat gaa
Asp Glu

gag cac
Glu His

aca gga
Thr Gly

tat aag
Tyr Lys
300

ggc cat
Gly His
315

aat ctg

agt
Ser

cct
Pro

gag
Glu
205

caa
Gln

gtg
Val

gtc

Val

gag
Glu

gac
Gly
285

gca
Ala

tce
Ser

gca

Glu Asn Leu Ala

330

gaa
Glu

25

aaa agt
Lys Ser

dad

tac
Tyr

gat
Asp
190

gaa
Glu

g8¢e
Gly

cgc
Arg

gct
Ala

aat
Asn
270

tat
Tyr

ttc
Phe

tat
Tyr

tta
Leu

aag

aaa
Lys

att
Ile

aag
Lys
175

gag
Glu

cat
His

2cg
Ala

gag
Glu

aca
Thr
255

gtc
Val

ttg
Leu

tat
Tyr

aca
Thr

ttt
Phe
335

ctc

tgg
Trp

aac
Asn

gag
Glu
160

gacc
Ala

tec
Cys

cat
His

tee
Ser

cag
Gln

cca
Pro

gat
Asp

ggc
Gly
320

gaa
Glu

cat

Lys Lys Leu His

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056
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ttt
Phe

cag
Gln

aaa
Lys
385

aaa

Lys

gca
Ala

gtt
Val

tga

ctt ctt
Leu Leu

355

ctt gec
Leu Gly
370

Qg

lu Pro

atg aga
Met Arg

ttt ctt
Phe Leu

gce att
Ala Ile
435

210> 17
Q11> 448
<212> PRT

<213>

<400> 17
Met Thr His Asp
1

Phe Thr Gln Met Lys Asp Tyr Asp Glu
20

Gly Thr Gly Ile Lys Val Lys Asp Ile
35

340

caa
Gln

ttt
Phe

gat ctg cac
Asp Leu His

atg tgc ggt
Met Cys Gly
375

ccg gct gat

- Pro Ala Asp

390

g tta gga atg

Leu Gly Met
405

cct ctt gec
Pro Leu Ala

aaa caa gcg
Lys Gln Ala

FHERRE (g1 16080075)

345

gct ctt
Ala Leu
360

gca gag
Ala Glu

cgg cgg
Arg Arg

ctg aca
Leu Thr

agc aca
Ser Thr
425

atc cac
Tle His
440

Leu Ile Glu Lys Ser

5

25

40

Gly Phe Ser Ser Val Trp Leu Asn Val

Leu Asp Asp Ala Ile Lys Lys Gln Leu

65

Leu Leu Gly Met Thr Asn Val Pro Ala

50

55

70

85

cct cat
Pro His

ctt gta
Leu Val

att gga
I[le Gly
395

aga ccg
Arg Pro
410

gct gaa
Ala Glu

gag gtt
Glu Vval

Lys Lys
10

Asn Pro Leu

gtt
Val

cga
Arg
380

tac
Tyr

ctt
Leu

gag
Glu

acg
Thr

His

Asn Gly Lys

His Gly His

60

350

ggg gat
Gly Asp
365

tca aag
Ser Lys

aaa
Lys

<09
—

ggg gac
Gly Asp

ctc tcg
Leu Ser
430

age ctt
Ser Leu
445

Leu Trp

Ile Ile
30

Glu Tyr
45

Arg Lys

Gly Lys Ile Ala His

75

att cgg
Ile Arg

gaa act
Glu Thr

tcc tta
Ser Leu
400

gtg att
Val Ile
415

gaa atg
Glu Met

gaa gat
Glu Asp

Leu Pro
15

Glu Ser
Tyr Asp

Lys Glu

Ser Thr
80

Thr Gln Leu Ala Glu Thr Leu

90

26

95

1104

1152

1200

1248

1296

1344

1347
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Ile Asp Ile Ser Pro Lys Lys Leu Thr Arg Val Phe Tyr Ser Asp Ser

100

105

Gly Ala Glu Ala Met Glu Ile Ala Leu Lys

115

120

Lys Asn Ile Gly Lys Pro Glu Lys Gln Lys
1

130

Gly Tyr His
145

Leu Phe His

Pro Ile Pro

Arg Asp Gln
195

Glu Glu Ile
210

Gly Met Ile
225

Cys Thr Thr

Phe Gly Arg

Gly Asp Tgr [le Gly Ala Val

His

Tyr

180

Cys

Ala

Val

Tyr

Thr
260

Pro Asp Leu Met

275

Ile Ala Val
290

Thr

Asp Tyr Glu Asn

305

Val Tyr Gly Pro Leu Met

170

Val Tyr Arg Ser Glu Ser

185

Leu Arg Glu Leu Ala Gln

200

Ala Leu Ser Ile Glu Ser

Asp Val Leu Met Ile Val

250

Gly Lys Met Phe Ala Cys

265

280

110

Met Ala Phe Gln Tyr Trp

Phe Ile Ala Met Lys Asn

Ser Val Gly Ser Ile Glu

160

Phe Glu Ser Tyr Lys Ala

175

Gly Asp Pro Asp Glu Cys

190

Leu Leu Glu Glu His His

Met Val Gln Gly Ala Ser

Met Pro Glu Gly Tyr Leu Ala Gly Val Arg Glu Leu

240

Asp Glu Val Ala Thr Gly

255

Glu His Glu Asn Val Gln

270

Ala Ala Gly Lys Gly Ile Thr Gly Gly Tyr Leu Pro

Phe Ala Thr Glu Asp Ile Tyr Lys Ala Phe Tyr Asp

Leu Lys Thr Phe Phe His Gly His Ser Tyr Thr Gly

320

Asn Gln Leu Gly Cys Ala Val Ala Leu Glu Asn Leu Ala Leu Phe Glu

330

27

335
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Ser Glu Asn Ile Val Glu Gln Val Ala Glu Lys Ser Lys

Phe Leu Leu GIn Asp Leu His

Gln Leu Gly Phe Met Cys Gly

340

355

370

Lys Glu Pro Tyr Pro Ala Asp

385

Lys Met Arg Glu Leu Gly Met
405

Ala Phe Leu Pro Pro Leu Ala

Val Ala Ile Met Lys Gln Ala

<210>
211>
212>
<213>

<220>
<221>
<222>

<400>

atg ccc ggt tgc g
Met Pro Gly Cys G
5

1

g2ag g
Glu G

420

345

Ala Leu Pro His Val Gly

360

365

Ala Glu Leu Val Arg Ser

380

Arg Arg Ile Gly Tyr Lys

395

Leu Thr Arg Pro Leu Gly
410

Ser Thr Ala Glu Glu Leu

425

Ile His Glu Val Thr Ser

435 440
18
1467
DNA ~ e
BRALREE
CDS
(1)..(1467)
18
g cce ggg aat
1 Pro Gly Asn
10
g agg tcg gcg cgg aat gac
y Arg Ser Ala Met Thr Arg Asn Asp
20 25
ggc gcg gcg gat cac atc
Gly Ala Ala Met Arg Asp His Ile
35 40
cg aag ctc gg gcg cag ccg
Met Ala Lys Leu Gly Lys Ala Gln Pro
gtc cat gag gac ggc cgc

ggcC
Gly Ile Tyr Val

His Thr Glu Asp Gly Arg

28

445

gaa ccg aaa
Glu Pro Lys

gcg acg aat
Ala Thr Asn

ctc ttg cct
Leu Leu Pro
45

gtg ctg act
Val Leu Thr
60

cgc ctg atc
Arg Leu Ile

Lys Leu His
350

Asp Ile Arg
Lys Glu Thr

Val Ser Leu
400

Asp Val Ile
415

Ser Glu Met
430

Leu Glu Asp

tgc

gga Cga
Cys Gl
1

y Arg
5

gct gee gea
Ala Ala Gly
30

gca cag gaa
Ala Gln Glu

cat gcc gag
His Ala Glu

gac g
Asp G
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gat
Asp

tat
Tyr

ctg
Leu

acc
Thr
145

ctg g

Leu

cac
His

tg
Trp

cce
Pro

gat
Asp
225

acg

Thr

att
Ile

aag
Lys

cgt
Arg

gac

atg
Met

acg
Thr
130

gCg

Ala V

ccg
Pro

aat
Asn
210

ctg
Leu

atc
Ile

att
Ile

cac
His

tgc
Cys
290

atc

atg
Met

gcc
Ala
115

ccg
Pro

cgg
Arg

tcg
Ser

aac
Asn
195

ccg
Pro

gac
275

g8c
Gly

atc

tgg
Trp

2cg
Ala
100

acg
Thr

ggc
Gly

gac
Asp

ccg
Pro

acg
Thr
180

ttc
Phe

cgc
Arg

cag
Gln

gce
Ala

cce
Pro
260

atc

tgc
Cys
85

cat
His

age
Ser

gat
Asp

agc
Ser

cag
Gln
165

gCcg
Ala

gac
Asp

cac
His

gaa
Glu

ftc
Phe
245

gca
Ala

ctc

70

gcg cag gtg ggc tac ggc
Ala Gln Val Gly Tyr Gly

cag
Gln

ccc
Pro

ctc
Leu

gecg
Ala
150

aag

Lys

cte
Leu

atc
Ile

gcc
Ala

ttc
Phe
230

ctg
Leu

ggc
Gly

tat

Ile Leu Tyr

gag tgg ttc
Glu Trp Phe

acc ttc gcc

gcg
Ala

gCcg
Ala

aac
Asn
135

cte
Leu

aag
Lys

acc
Thr

[ife]
O
[ije]

Ala

ggc¢
Gly
215

Glu

gce
Ala

tat
Tyr

atc
Ile

gce
Ala
295

dag

atg
Met

gcg
Ala
120

cgg
Arg

cegc
Arg

cgc
Arg

gce
Ala

cag
Gln
200

aac

gtg
Val
105

ttc
Phe

atc
Ile

gce
Ala
185

gac
Asp

cgc

Asn Arg

g gac

Asp

gag
Glu

cat
His

tcg
Ser
280

tcg
Ser

Cgg
Arg

ceg
Pro

gCcg
Ala
265

gac
Asp

gag
Glu

gtg

90

ctg ccc
Leu Pro

ctg gcg
Leu Ala

ttt tte

cgc
Arg

tat
Tyr

gag
Glu

acc

cgc
Arg

gce
Ala

aag
Lys
125

acg

Phe Phe Thr Thr

tcg gaa

140

ttc

tac

Ser Glu Phe Tyr

155

atc gtg
Ile Val
170

tgé acc
Cys Thr

cgg atc
Arg Ile

agc cag
Ser Gln

atc gag
Ile Glu
235

atc ctc
Ile Leu
250

cge ttc
Arg Phe

gag gtg
Glu Val

aag gtg
Lys Val

acc tcg

29

cgc
Arg

g8c
Gly

tcg
Ser

24ag

tac
Tyr

cge
Arg

ttc
Phe
205

g2Cg

Glu Ala

220

age
Ser

ctc
Leu

aac
Asn

gac
Asp

acc
Thr
190

ctc

Leu

ttc
Phe

Gly

ggc

- Gly

atc

atc
Ile
95

cce
Pro

gce
Ala

ggg
Gly

aac
Asn

tcg
Ser

ctc
Leu

cce
Pro

ggc
Gly
255

tgc g

Cys

ttc
Phe

80

gtc
Val

tgg
Trp

acg
Thr

tcg
Ser

gtg
Val
160

tat
Tyr

aac
Asn

agc
Ser

gac
Asp

gac
Asp
240

gtc
Val

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960
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<

gac

tgc
Cys

atc
Ile

2cg
Ala
465

acc
Thr

ggc
Gly
370

ctg
Leu

ttc
Phe

tcg
Ser
450

atc
Ile

gcg

Ile

ctt
Leu

aag
Lys

g gcCcC

Ala
355

atc
Ile

gct
Ala

ctc
Leu

acg
Thr

gag
Glu
435

ccg
Pro

atg
Met

aaa

Thr

gCg
Ala

gga
Gly
340

tgc
Cys

gtc
Val

tcg
Ser

gce
Ala
420

ctc
Leu

ccg
Pro

cgg
Arg

gaa

Ala Lys Glu

<210>
211>
212>
<213>

<400>

1

19
488
PRT

Phe

atc
Ile
325

age
Ser

gce
Ala

gat
Asp

ctg
Leu

ggt
Gly
405

gag
Glu

288
Gly

cte
Leu

cag
Gln

ccg
Pro
485

BRI

19

Ala Lys Gly Val Thr Ser Gly Tyr

310

tcc g

Ser

tgg
Trp

gc
Ala

cag
Gln

cge
Arg
390
tgc
Cys

gac
Asp

ctg
Leu

atc
Ile

gce
Ala
470

gcc

ag
Glu

ttc

gcg
Ala

acc

gtg
Val

daac

Phe Thr Asn

g g¢g

ctt

345

gce

Ala Leu Ala

2cg
Ala
375

gat
Asp

aag
Lys

atc
Ile

atc
Ile
455

atc
Ile

gcce

360

cgc
Arg

ctg
Leu

g caa

Gln

gce
Ala

gtg
Val
440

tcg
Ser

acc
Thr

gtc

Ala Ala Val

gag
Glu

ccg
Pro

tge
Cys

ttc
Phe
425

cge
Arg

315

ctg gcg
Leu Ala
330

ggc tat
Gly Tyr

aac atc
Asn Tle

atg gcg
Met Ala

ggc gtg
Gly Val
395

ctg ctc
Leu Leu
410

acc ctg
Thr Leu

ccg ctg
Pro Len

gcg cag
Ala Gln

gtg agc
Val
475

10

30

cgg atc
Arg Ile

acc tac
Thr Tyr

gcg gaa
Ala Glu

gac ccg
Asp Pro

aag atc
Lys Ile

ggc gat
Gly Asp
445

atc gac
Ile Asp
460

gcc gcce

Val Pro

tcg ggc g

Ser Gly
335

agc aat
Ser Asn
350

atg gag
Met Glu

ttc gcc

- Phe Ala

acc cgg
Thr Arg

acc cgg
Thr Arg
415

gac gag
Asp Glu
430

cte tge
Leu Cys

gag atg
Glu Met

cac ggt

Ser Ala Ala His Gly

15

tcg
Ser
400

gcg

cgc

gtc
Val

ctg
Leu
480

Met Pro Gly Cys Gly Gly Leu Pro Gly Asn Glu Pro Lys Cys Gly Arg
5

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1467
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Glu Gly Arg Ser Ala Met Thr Arg Asn Asp Ala Thr Asn Ala Ala Gly
20 25 30

Ala Val Gly Ala Ala Met Arg Asp His Ile Leu Leu Pro Ala Gln Glu
35 40 45

Met Ala Lys Leu Gly Lys Ser Ala Gln Pro Val Leu Thr His Ala Glu
50 55 60

Gly Ile Tyr Val His Thr Glu Asp Gly Arg Arg Leu Ile Asp Gly Pro
65 70 75 80

Ala Gly Met Trp Cys Ala Gln Val Gly Tyr Gly Arg Arg Glu Ile Val
85 90 95

Asp Ala Met Ala His Gln Ala Met Val Leu Pro Tyr Ala Ser Pro Trp
. 100 105 110

Tyr Met Ala Thr Ser Pro Ala Ala Arg Leu Ala Glu Lys Ile Ala Thr
115 120 125

Leu Thr Pro Gly Asp Leu Asn Arg Ile Phe Phe Thr Thr Gly Gly Ser
130 135 140

Thr Ala Val Asp Ser Ala Leu Arg Phe Ser Glu Phe Tyr Asn Asn Val
145 150 155 160

Leu Gly Arg Pro Gln Lys Lys Arg Ile Ile Val Arg Tyr Asp Gly Tyr
165 170 175

His Gly Ser Thr Ala Leu Thr Ala Ala Cys Thr Gly Arg Thr Gly Asn
180 185 190

o

Trp Pro Asn Phe Asp Ile Ala Gln Asp Arg Ile Ser Phe Leu Ser Ser
195 200 205

Pro Asn Pro Arg His Ala Gly Asn Arg Ser Gln Glu Ala Phe Leu Asp
210 215 220

Asp Leu Val Gln Glu Phe Glu Asp Arg Ile Glu Ser Leu Gly Pro Asp
225 230 235 240

Thr Ile Ala Ala Phe Leu Ala Glu Pro Ile Leu Ala Ser Gly Gly Val
245 250 255

31
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Ile

Lys

Arg

Asp

305

Gly

Asn

Pro

Glu

Ala

385

Val

Asp

Cys

Ile

Ala
465

Ile

His

Cys

290

Ile

Gly

Ala

Val

Gly

370

Leu

Gly

Gly

Phe

Ser

450

Ile

Pro

Gly

Ile

Leu

Lys

Ala

355

Ile

Ala

Leu

Thr

Glu

435

Pro

Met

Thr Ala Lys

Pro Ala Gly
260

Ile Leu Tyr

Glu Trp Phe

Thr Phe Ala
310

Tyr

[le

Ala
295

Lys

His Ala Arg Phe Lys

265

Ser Asp Glu Val Val

280

Ser Glu Lys

Gly Val Thr

Ala Ile Ser Glu Ala Val Leu

325

Gly Ser Trp
340

Cys Ala Ala

Val Asp Gln

Ser Leu Arg
390

Val Gly Cys
405

Ala Glu Asp
420

Leu Gly Leu

Pro Leu Ile

Arg Gln Ala
470

Glu Pro Ala
485

Phe

Ala

Ala

375

Asp

Val

Lys

Ile

Ile

455

Ala

330

Thr Asn Gly

345

Leu Ala Asn

360

Arg Glu Met

Leu Pro Gly

Gln Cys Leu

410

Ala Phe Thr

425

Val Arg Pro

440

Ser Arg Ala

Thr Glu Val

Val

32

Val Phe
300

Ser Gly
315

Ala Arg

Tyr Thr

Ile Glu

Ala Asp
380

Val Ala
395

Leu Asp

Leu Lys

Leu Gly

Gln Ile
460

Ser Ala
475

Ala Ile Cys Glu
270

Thr Gly Phe Gly
285

Gly Val Val Pro

Tyr Val Pro Leu
320

Ile Ser Gly Glu
335

Tyr Ser Asn Gln
350

Leu Met Glu Arg
365

Tyr Phe Ala Ala

Glu Thr Arg Ser
400

Pro Thr Arg Ala
415

Ile Asp Glu Arg
430

Asp Leu Cys Val
445

Asp Glu Met Val

Ala His Gly Leu
480
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<210>
211>
212>
<213>

<220>
21>
<2272>

<400>
atg agt atc
Met Ser Ile

1

aaa
Lys

gaa
Glu

ctt
Leu

aat
Asn
- 65

ggc
Gly

ttc
Phe

atg
Met

aaa
Lys
145

tct
Ser

gag

att
Ile

gtg
Val

gac
Asp
50

tat
Tyr

cgc
Arg

act
Thr

tca
Ser
130

act
Thr

gca
Ala

gga

20
837

DNA
REft R h B N ER

CDS
(..

20

tca
Ser

ctg
Leu

35

cga
Arg

gat
Asp

aat

y Asn

aag
Lys

atg
Met
115

gca
Ala

act
Thr

g2a
Gly

agt

(837)

gca
Ala

ata
Ile
20

cct
Pro

tfta
Leu

tgg
Trp

tta
Leu

cat
His
100

cat
His

aaa
Lys

tct
Ser

ttc
Phe

agt

Glu Gly Ser Ser

ttt
Phe

ttt
Phe

gtt
Val

ttc
Phe

cat
His

caa
Gln
85

gat
Asp

aat
Asn

ctg
Leu

tta
Leu

cac
His
165

acc
Thr

gtt
Val

gat
Asp

tac
Tyr

tca
Ser

ggt
Gly
70

gta
Val

atc
Ile

cca
Pro

ott
Val

att
Ile
150

act
Thr

aac

aac
Asn

cga
Arg

cat
His

aat
Asn
55

tta
Leu

tat
Tyr

cct
Pro

gta

gac
Gly

att
Ile

atc
Ile

act
Thr

cce
Pro
120

gat
Asp

aat
Asn

att
Ile

ttt

Asn Val Phe

aag
Lys

ttt
Phe
25

cag
Gln

aaa
Lys

cat
His

caa
Gln

tce
Ser
105

acc
Thr

Tttt
Phe

ata
Ile

ctt
Leu

att
[le

tat
Tyr
10

ctt
Leu

cct
Pro

aaa
Lys

aga
Arg

gtc
Val
90

atc
Ile

ctc
Leu

cgg
Arg

tta
Leu

gcc
Ala
170

tc

33

tat
Cys

ftt
Phe

tac
Tyr

att
Ile

cta
Leu
75

aca
Thr

aca
Thr

gaa
Glu

tgg
Trp

ctg
Leu
155

cgg
Arg

gca

tgt caa
Cys GIn

ggt gac
Gly Asp

ttt gta
Phe Val
45

aag atg
Lys Met
60

ata tca
Ile Ser

cga ggg
Arg Gly

cct tcet
Pro Ser

gat aag
Asp Lys
125

atg aga
Met Arg
140

aat gat
Asn Asp

aac ggt
Asn Gly

cag gat

g
Val Ala Gln Asp

tct
Ser

tcg
Ser
30

gac
Asp

att
Ile

gaa
Glu

aat
Asn

gtt
Val
110

gaa

Glu

tat
Cys

gag
Glu

cta
Leu

Qe
o~

gaa
Glu
15

gtt
Val

caa
Gln

ata
Ile

aat
Asn

caa
Gln
95

atc
Ile

cag g

Gln

gat
Asp

gca
Ala

tat
Tyr

cat
His

cca
Pro

aat
Asn
80

Gly

gca
Ala

ata
Ile

gta
Val
160

aca
Thr

att
Ile

43

96

144

192

240

288

336

384

432

480

528

576
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aag
Lys

aca
Thr

gtt
Val

gtt
Val
210

att
Ile

gaa
Glu
225

agt
Ser

acg
Thr

att
Ile

aat
Asn

tac
Tyr

caa
Gln

<210>
211>
212>
<213>

<400>

180

aat
Asn

cca
Pro
195

att g
Ile Glu

cce
Pro

atg
Met

att
Ile

ata
Ile

tca
Ser

agc
Ser

gag
Glu
230

aca gta
Val

Thr

aaa
Lys

gaa
Glu
245

aaa
Lys

g2gc
Gly

gga
Gly
260

<09
—

caa cta gta
Gln Leu Val
275

aac
Asn

21
278
PRT

rEfiMsRME A ER

ES

21

aat
Asn

aaa
Lys
215

ctt
Leu

ttc
Phe

Gly

taa

Met Ser Ile Ala Phe Val Asn

1

5

Lys Ile Ser Iée Phe Asp Arg
2

Glu Val Leu Pro Val Tyr His

35

Leu Asp Arg Leu Phe Ser Asn

50

65

55

Asn Tyr Asp Trp His Gly Leu
70

Gly Gly Asn Leu Gln Val Tyr

Val Arg Lys His Asp Ile Pro Thr Ser Ile

85

ttc
Phe
200

aaa
Lys

ftt
Phe

cct
Pro

185
tgt
Cys

tta
Leu

tct
Ser

att
Ile

tat

265

tta
Leu

gat
Asp

gct
Ala

aca
Thr
250

tgg

- Trp

Gly Lys Tyr
10

Gly Phe Leu

Gly Gln Pro
40

25

Met Lys Lys

Ile His Arg

Ile Gln Val

90

34

cca
Pro

tfta
Leu

aag
Lys
220

cag g
Gln Glu
235

'}
o
oo

att
Ile

aag
Lys

ata
Ile

cegg
Arg

Cys Cys

Phe Gly

Tyr Phe

Ile Lys

60

Leu Ile

75

Thr Arg

Thr Pro

att
Ile
205

ftc
Phe

gt
Val

aat
Asn

att
Ile

Gln

Asp

Val

45

Met

Ser

Gly

Ser

190

act ¢
Thr

caa
Gln

ata
Ile

aga gaa
Arg Glu

tgg ata
Trp Ile

aca
Thr
240

gac tct
Asp Ser
255

ttg
Leu

tce
Ser

aat gat
Asn Asp
270

Ser Glu Ala
15

Ser Val Tyr
30

Asp Gln His

Ile Ile Pro

Glu Asn Asn
80

Asn Gln Gly
95

Val Ile Ala

624

672

720

768

816

837
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100 105 110

Phe Thr Met His Asn Pro Phe Pro Thr Leu Glu Asp Lys Glu Gln Gly
115 120 125

Met Ser Ala Lys Leu Val Glu Asp Phe Arg Trp Met Arg Cys Asp Ile
130 135 140

Lys Thr Thr Ser Leu Ile Ala Asn Ile Leu Leu Asn Asp Glu Ala Val
145 150 155 160

Ser Ala Gly Phe His Thr Ala Ile Leu Ala Arg Asn Gly Leu Ile Thr
165 170 175

‘ Glu Gly Ser Ser Thr Asn Val Phe Ile Val Ala Gln Asp Gly Val Ile
180 185 190

Lys Thr Pro Pro Met Asn Asn Phe Cys Leu Pro Gly Ile Thr Arg Gln
195 200 205

Val Val Ile Glu Ile Ile Lys Lys Leu Asp Leu Lys Phe Arg Glu Ile
. 210 215 220

- Glu Ile Ser Ile Ser Glu Leu Phe Ser Ala Gln Glu Val Trp Ile Thr
225 230 235 240

Ser Thr Thr Lys Glu Val Phe Pro Ile Thr Lys Ile Asn Asp Ser Leu
245 250 255

Ile Asn Gly Gly Lys Val Gly Glu Tyr Trp Arg Ile Ile Asn Asp Ser
260 265 270

Tyr Gln Gln Leu Val Asn
275

210> 22

211> 861

<212> DNA

Q213> BONEEAEEE

<220>
<221> (DS
<222> (1)..(861)

<400> 22
atg att tac ctc aat ggc aaa ttt ctg ccg atg gaa cag gct acc gtt 48

35
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Met

cca
Pro

ata
Ile

cgt
Arg

agc
Ser

tca
Ser

gce
Ala
145

gca
Ala

gg8
Gly

cce
Pro

ctg
Leu

tca

Ile Tyr Leu Asn Gly Lys Phe Leu Pro Met
5

gtg
Val

ccg
Pro

ctg
Leu
50

gaa
Glu

gat

y Asp

gac
Asp

aac
Asn

gCcg
Ala
130

att
Ile

caa
Gln

gce
Ala

cce
Pro

gaa
Glu
210

gag

ctg
Leu

gtt
Val
35

cag
Gln

caa
Gln

gat
Asp

cat
His

ccg
Pro
115

att
Ile

tca
Ser

gcc
Ala

gcc

Ala

aaa
Lys
195

ctg
Leu

ctt

gat aga
Asp Arg
20

tat tca
Tyr Ser

cac agt
His Ser

tgg gct
Trp Ala

cag tac
Gln Tyr

gce ttt
Ala Phe
100

ctt ccg
Leu Pro

acc g
Thr Ala

ctg ttg
Leu Leu

atg gaa
Met Glu
165

agc aat
Ser Asn
180

gat cac
Asp His

gct gaa
Ala Glu

gag tta

Ser Glu Leu Glu Leu

225

ctg
Leu

ggt
Gly
70

ctt
Leu

cct
Pro

gct
Ala

agg
Arg

cca
Pro
150

acg
Thr

att
Ile

cgt
Arg

aca
Thr

cgt

ttc
Phe

aaa
Lys

gat
Asp
55

ctg
Leu

tac
Tyr

cgc
Arg

cca
Pro

gat
Asp
135

aat

Asn

atc
Ile

ttc
Phe

ata
Ile

cat
His
215

act

atc ttc
Ile Phe
25

ccg tte
Pro Phe
40

ggc ata
Gly Ile

atc gaa
Ile Glu

ctg cac
Leu His

cct gca
Pro Ala
120

aat cgc
Asn Arg

atc tta
Ile Leu

ctg tta
Leu Leu

atc gta
[le Val
185

ttg cct
Leu Pro
200

ggt gtt
Gly Val

gca Ccgg

Arg Thr Ala Arg

230

10

cgt
Arg

cgc
Arg

att
Ile
90

acg
Thr

aaa
Lys

tg

Trp

ttg
Leu

cgc
Arg
170

cCa

gaa
Glu

36

ctg g
Leu Gly

ctc cag
Leu Gln

atc atc
Ile Ile
75

aca cgc
Thr Arg

cce act
Pro Thr

ttg ctc
Leu Leu

28g cgc
Gly Arg
140

cgc cag
Arg Gln
155

gat ggt
Asp Gly

gac gac
Asp Asp

att act
Ile Thr

cat gcg
His Ala
220

atc atg

gtc

y Val

gaa
Glu
45

aat
Asn

gag
Glu

288
Gly

gte
Val

ottt
Val
125

tgt
Cys

ctt
Leu

ctg
Leu

ctg
Leu

tat
Tyr
205

aca
Thr

ctg

tat
Tyr
30

cat
His

ccg
Pro

ctg
Leu

ttc
Phe
110

tce

Ser

gat
Asp

gce
Ala

ttg
Leu

ctg
Leu
190

gat
Asp

aga
Arg

act

Glu Gln Ala Thr

15
gaa
Glu

ctt
Leu

cac
His

aat
Asn

gca
Ala
95

atc
Ile

Gly

atc
Ile

gtg
Val

acc
Thr
175

ctg
Leu

gta
Val

gaa
Glu

tct

Ile Met Leu Thr Ser

235

Val

gtc
Val

tce
Ser

act
Thr

gaa
Glu
80

aaa
Lys

atg
Met

ottt
Val

aaa
Lys

gac
Asp
160

gaa
Glu

acc
Thr

gta
Val

ata
Ile

tce
Ser
240

96

144

192

240

288

336

384

432

480

528

576

624

672

720
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acc aaa gaa att ctc ccg atc aca cag ctg gat gga caa ccg atc ggt 768
Thr Lys Glu Ile Leu Pro Ile Thr Gln Leu Asp Gly Gln Pro Ile Gly
245 250 255

aat ggc acc cca ggg cca gta ttt cag caa ctg gat cgg ctc tat cag 816
Asn Gly Thr Pro Gly Pro Val Phe Gln Gln Leu Asp Arg Leu Tyr Gln
260 265 270

g
1

gca tat aag ctg gaa gtc atg cgc ggg cat gct cca cge cag taa 861
Ala Tyr Lys Leu Glu Val Met Arg Gly His Ala Pro Arg Gln
275 280 285

<210> 23

Q211> 286

<212> PRT

<213>  ERMNEEAERREE

<400> 23
Met Ile Tyr Leu Asn Gly Lys Phe Leu Pro Met Glu Gln Ala Thr Val
1 5 10 15

Pro Val Leu Asp Arg Gly Phe Ile Phe Gly Asp Gly Val Tyr Glu Val
20 25 30

. Ile Pro Val Tyr Ser Arg Lys Pro Phe Arg Leu Gly Glu His Leu Ser
35 40 45

Arg Leu Gln His Ser Leu Asp Gly Ile Arg Leu Gln Asn Pro His Thr
50 55 60

Glu Glu Gln Trp Ala Gly Leu Ile Glu Arg Ile Ile Glu Leu Asn Glu
65 70 75 80

Gly Asp Asp Gln Tyr Leu Tyr Leu His éée Thr Arg Gly Val Ala Lys
85 95

Arg Asp His Ala Phe Pro Arg Glu Val Thr Pro Thr Val Phe Ile Met
100 105 110

Ser Asn Pro Leu Pro Ala Pro Pro Ala Lys Leu Leu Val Sef Gly Val
115 120 125

Ser Ala Ile Thr Ala Arg Asp Asn Arg Trp Gly Arg Cys Asp Ile Lys
130 135 140

Ala Ile Ser Leu Leu Pro Asn Ile Leu Leu Arg Gln Leu Ala Val Asp
145 ' 150 155 160

37
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Ala Gln Ala Met Glu Thr Ile Leu Leu Arg Asp Gly Leu Leu Thr Glu

165

170 175

Gly Ala Ala Ser Asn Ile Phe Ile Val Lys Asp Asp Leu Leu Leu Thr

180

Pro Pro Lys Asp His Arg
195

Leu Glu Leu Ala Glu Thr
210

Ser Glu Leu Glu Leu Arg
225 230

Thr Lys Glu Ile Leu Pro
245

Asn Gly Thr Pro Gly Pro
260

Ala Tyr Lys Leu Glu Val
275

<210> 24

<211> 1293

<212> DNA

Q213> WMRRBZEIRE

<220>
<221>
<222>

CDS
(1).

<400> 24

atg agg ata aat atg
Met Arg Ile Asn Met
1 5

.(1293)

aac
Asn

atc
Ile

atc ccc gge ggce
Ile Pro Gly Gly
20

ggc ggc gtg ccg cgce
Gly Gly Val Pro Arg
35

tgg gac gaa aac ggc a
Trp Asp Glu Asn Gly Th1
50

Ile

His
215

Thr

Ile

Val

Met

ttc
Phe

g cgc
Arg
55

t aac

185 190

Leu Pro Gly Ile Thr Tyr Asp Val
200 205

Gly Val Pro His Ala Thr Arg Glu
220

Ala Arg Glu Ile Met Leu Thr Ser
235

Thr Gln Leu Asp Gly Gln Pro Ile

250 255

Phe Gln Gln Leu Asp Arg Leu Tyr
265 270

Arg Gly His Ala Pro Arg Gln
280 285

gaa
Asn Glu

att tta ttc gac cgc gcc
Ile Leu Phe Asp Arg Ala
10 15

aat tcg ccc gtg cge geca ttc gge
Asn Ser Pro Val Arg Ala Ege Gly
25

atc aaa aaa gcc gaa ggec gcg tat
Ile Lys Lys Ala Glu Gly Ala Tyr
40 45

tac acc
Tyr Thr

gat tat gtc ggc tct tgg ¢
Asp Tyr Val Gly Ser Trp
60

38

Val

Ile

Ser

240

Gly

Gln

aag
Lys

agc

Ser -

Gly

48

96

144

192
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cct
Pro
65

gaa
Glu

atc
Ile

ctg
Leu

ctg
Leu

tgc
Cys
145

ctg
Leu

acc
Thr

gaa
Glu

cce
Pro

aaa
Lys
225

gac
Asp

ctg
Leu

tgt
Cys

gcc
Ala

cgc
Arg

gca
Ala
130

tac
Tyr

ctt
Leu

aaa
Lys

gcc
Ala

ttc
Phe
210

gce
Ala

Glu

cac
His

ggt
Gly

att
Ile

g att

Ile

gcg
Ala

att
Ile

ctce
Leu
115

cge
Arg

cac
His

acc
Thr

cat
His

ttt
Phe
195

gtc
Val

ttg
Leu

atg
Met
275

tce

f{tg
Leu

gcc
Ala
100

gtc
Val

ttc
Phe

act
Thr
180

gce
Ala

ggc
Gly

cgc
Arg

atg
Met

atc
Ile
260

ccg
Pro

cecg

gsc
Gly
85

gaa
Glu

agc
Ser

ttt

y Phe

cat
His

g8cC
Gly
165
ttg
Leu

caa
Gln

acc

acg
Thr

ctt
Leu

ttg

caa
Gln

tce
Ser

acc
Thr

tce
Ser

150
aat

Asn

gta
Val

age
Ser

Met

cce
Pro

gcc
Ala

38C

Ser Pro Leu Gly

gCcg
Ala

ttg

y Leu

att
Ile

ggc
Gly

ggc
Gly
135

gac

Asp

cct
Pro

ctc
Leu

ggcC
Gly

aac
Asn
215

acc
Thr

tte

y Phe

gac
Asp

2Ccg
Ala

cat
His

tcg
Ser

gce
Ala

acg
Thr
120

cgc
Arg

agce
Ser

tct
Ser

gac
Asp
200

ctc
Leu

[@p e}

lu

cgc
Arg

ctg
Leu

tte
Phe
280

gtg
Val

cce
Pro

ttc
Phe

gaa
Glu
105

gaa
Glu

gac
Asp

ctg
Leu

tce
Ser

tac
Tyr
185

gaa
Glu

gtc
Val

aaa
Lys

gtc
Val

acc
Thr
265

gec
Gly

tat
Tyr

g8c
Gly
90

att
Ile

2Ccg
Ala

aaa
Lys

ttg
Leu

gce
Ala
170

aac
Asn

atc
Ile

cgce
Arg

cac
His

2Ccg
Ala
250

acg
Thr

oplie]
<o

cag

gtc
Val
75

2cg
Ala

gtc
Val

cce
Pro

gaa
Glu

acc
Thr

atg ccg tct

Met

acg
Thr

atc
Ile

aac
Asn

gcc
Ala

ccg
Pro

g8c
Gly
235

ctc
Leu

atg
Met

cgc
Arg

gca g

g
y Va

Pro

atg
Met

atc
Ile
140

aaad

Lys

tg
1

atc
Ile

tgc
Cys

acc
Thr
220

gcg
Ala

aaa
Lys

Ser

act
Thr
125

aaa
Lys

gca
Ala

cct
Pro

acc
Ala

gtg

Val
205

gaa
Glu

aaa
Lys

gac
Asp
285

aca

gce
Ala

gaa
Glu

gtc
Val
110

gcc
Ala

caa
Gln
190

att
Ile

gce
Ala

gte
Val
270

atc
Ile

tta

atc
Ile

gaa
Glu

agc
Ser

gac
Asp
175

ctc
Leu

gtc
Val

ttt
Phe

att
Ile

cag
Gln
255

atc g

Ile

atg
Met

tca g

Gln Ala Gly Thr Leu Ser

39

cgc

cgg
Arg

160

ftt
Phe

gaa
Glu

gaa
Glu

gtc
Val

tac
Tyr
240

tcg
Ser

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912
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aac
Asn
305

cge g
Arg Glu

aac
Asn

agc g
Ser Va

tat
Tyr
370

aac
Asn

ttc
Phe
385

cac
His

gaa
Glu

gcg
Ala

acg gtt
Thr Val

<210>
211>
<212>
<213>

<400>

Met Arg
1

y Ile

att
Ile

gcc
Ala

gtc
Val

ttc
Phe

tat
Tyr
325
att gcc
Ala

atg
Met

ggce
Gly
355

acc
Ala

gat
Asp

atg
Met

ttc
Phe

gtt
Val
420

25
430
PRT

25

Ile Asn Met
5

gce
Ala
310

gaa
Glu

gcc
Ala

ttc
Phe

gcg
Ala

gac
Asp
390

tce
Ser

U9
1S

Asn

Ala Ile Ile Pro Gly Gly
20

Val Gly Gly Val Pro Arg
35

Trp éép Glu Asn Gly Thr

Pro Ala Ile Val Gly His

295

gce
Ala

ggc ttg
Gly Leu

aac ctg acc
Asn Leu Thr

aaa gcg cac
Lys Ala His
345

ctg tat
y Leu Tyr
360

tcc aat
Ser Asn

cgc
Arg
375

cgc ggc att
Arg Gly Ile

gcg cat
Ala His

gce
Ala

gtg ttc
Val Phe
425

gaa
Glu

Arg Asn Glu

Val Asn Ser

25

Phe Ile Lys

40

Arg Tyr Thr
55

Ala His Pro

ttc
Phe

atc
Ile

gce
Ala

acg
Thr
410

aag
Lys

Ile
10

Pro

Lys

Asp Tyr

Glu Val

40

y Ile Glu

300

acg ctg gaa
Thr Leu Glu
315

ttg aca caa
Leu Thr Gln

ttt
Phe

atc gag

cac
His
365

gce gea
Ala Ala

ttc
Phe

gac gct
Asp Ala
380

ttc ggc
Phe Gly
395

ccg
Pro

cee
Pro

gag ctg
Glu Leu

atg gct
Met Ala

gcg
Ala

Leu Phe Asp

Val Arg Ala

Ala
45

60

atc
Ile

atc cag
Ile Gln
320

cgc
Arg

ctt gcc
Leu Ala
335

gcce
Ala
350

gcc gac
Ala Asp

ccg cga
Pro Arg

<<0Q
)

aaa
Lys

cge ttc
Arg Phe

tce
Ser

gct tat
Ala Tyr
400

att
Ile

gac gaa
Asp Glu
415
gca tga
Ala
430

Arg Ala Lys
15

Phe Gly Ser
30

Glu Gly Ala Tyr Val

Val Gly Ser Trp Gly

Val Glu Ala Val Arg

960

1008

1056

1104

1152

1200

1248

1293



1627153

65

70

75 80

Glu Ala Ala Leu g%y Gly Leu Ser Phe géy Ala Pro Thr Glu Gly Glu

Ile Ala Ile Ala Glu Gln Ile Ala Glu

Leu Arg Len
115

Leu Ala Arg
130

Cys Tyr His
145

Leu Leu Thr

Thr Lys His

Glu Ala Phe
195

Pro Phe Val
210

Lys Ala Leu
225

Asp Glu Val

Leu His Gly

Gly Gly Met
275

Cys Ile Ser
290

100

Val Ser

Gly Phe

Gly His

Phe Gly
165

Thr Leu
180

Ala Gln

Gly Asn

Arg Gly

Met Thr
245

Ile Thr
260

Pro Leu

Pro Leu Gly Gly Val Tyr Gln Ala
295

105

Ser Gly Thr Glu
120

Thr Gly Arg Asp
135

Ser Asp Ser Leu
150

Asn Pro Ser Ser

Val Leu Glu Tyr
185

Ser Gly Asp Glu
200

Met Asn Leu Val
215

Leu Thr Glu Lys
230

Gly Phe Arg Val

Pro Asp Leu Thr
265

95

Ile Met Pro Ser Val Glu Arg
110

Ala Thr Met Thr Ala Ile Arg
125

Lys Ile Ile Lys Phe Glu Gly
140

Leu Val Lys Ala Gly Ser Gly
155 160

Ala Gly Val Pro Ala Asp Phe
170 175

Asn Asn Ile Ala Gln Leu Glu
190

Ile Ala Cys Val Ile Val Glu
205

Arg Pro Thr Glu Ala Phe Val
220

His Gly Ala Val Leu Ile Tyr
235 240

Ala Leu Gly Gly Ala Gln Ser
250 255

Thr Met Gly Lys Val Ile Gly
270

Ala Ala Phe Gly Gly Arg Lys Asp Ile Met Glu

280

285

Gly Thr Leu Ser Gly
300

41
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Asn Pro Ile Ala Val Ala Ala Gly
305 310

~ Arg Glu Gly Phe Tyr Glu Asn Leu

325

Asn Gly Ile Ala Ala Ala Lys Ala
340

Ser Val Gly Gly Met Phe Gly Leu
355 360

Asn Tyr Ala Asp Met Ala Arg Ser
370 375

Phe His Gly Met Leu Asp Arg Gly
385 390

Glu Ala Gly Phe Val Ser Ala Ala
405

Thr Val Ala Val Ala Val Glu Val
420

210> 26

211> 924

<212> DNA

Q13> FRIFEE (g1 9951299)

<220>
<221> (DS
<222> (1)..(924)

<400> 26

atg tcg atg gec gat
Met Ser Met Ala Asp
1 5

cgt gat ggc
Arg Asp Gly

gtg cag tgg cgc gac
Val Gln Trp Arg Asp
20

gcg acc acg

Ala Thr Thr

tat gga atg ggc gtg ttc gag
Tyr Gly Met Gly Val Phe Glu Gly
35

40

ggc acg gcg atc ttc cge ctg cag
Gly Thr Ala Ile Phe Arg Leu Gln
50 55

g8C g

Leu Lys Thr
315

Thr Ala Leu
330

His Gly Ile
345

Tyr Phe Ala

Asn Ile Asp

Ile Ala Phe
395

His Thr Pro
410

Phe Lys Ala
425

cgc gcce
Arg Ala

gcg cat acc
Ala His Thr

42

Leu Glu Ile Ile Gln

320

Thr Gln Arg Leu Ala
335

Glu Phe Ala Ala Asp
350

Ala His Val Pro Arg
365

Ala Phe Lys Arg Phe
380

Gly Pro Ser Ala Tyr

400

Glu Leu Ile Asp Glu

415

Met Ala Ala
430

tat
Tyr

gac ggt gaa ctg
Asp Gly Glu Leu
15

acc
Thr

cat acc ctg cac
His Thr Leu His
30

tac
Tyr

gac acc ccg cag
Asp Thr Pro Gln
45

gac cgg ctg ttc gac
Asp Arg Leu Phe Asp
60

48

96

144

192
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tcc
Ser
65

aac
Asn

tat
Tyr

gce
Ala

agt
Ser
145

tce
Ser

fce
Ser

gce
Ala

tac
Tyr

atc
Ile
225

atc
Ile

act
Thr

tte
Phe

8cg

Ala

gag
Glu

atc
Ile

agc
Ser

tac
Tyr
130

tce
Ser

aac
Asn

gaa g

Glu

acc
Thr
210

ctg
Leu

acc
Thr

gcc
Ala

o
Ala

gac
Asp
290

cac
His

g 8cg

Ala

cgc
Arg

ggc
Gly
115

atg
Met

ccg
Pro

acc
Thr

cgc
Arg

2Ccg
Ala

ggce
Gly
275

ctg
Leu

atc
Ile

acc
Thr

ccg
Pro
100

ctg
Leu

gcc
Ala
180

tce
Ser

gaa
Glu

ctg
Leu

gac
Asp

gaa
Glu
260

cgc
Arg

gtc
Val

atg
Met

cgc
Arg
85

atg

Met

aag
Lys

gag
Glu

cgc
Arg

tac
Tyr
165

gac
Asp

gtc
Val

gce
Ala

gag

Glu Va

245

gtc
Val

cgt ¢

Arg

agc
Ser

aac
Asn

gcc
Ala

ggc
Gly

atg
Met

gCcC g

Ala

g ttc

Phe

cat
His

gcc
Ala
135

cac
His

aac
Asn

gce
Ala

g aac

Asn

gcc
Ala
215

gaa
Glu

tac
Tyr

ccg
Pro

ccg
Pro

dag

cag

Gln

tac
Tyr

gtg
Val
120

ctg
Leu

gtc
Val

tcg
Ser

atg
Met

atc
Ile
200

tgc

Cys

cac
His

atc
Ile

atc
Ile

gte
Val
280

acc

atc ccg tac
Ile Pro Tyr

75

cgc gag aac
Arg Glu Asn

gga
Gly
105

atc
Ile

cag
Gln

aac
Asn

atg
Met

atg
Met
185

ttc
Phe

ctg
Leu

ggt
Gly

gce
Ala

cec
Arg
265

acc
Thr

gag

Lys Thr Glu

295

90

age
Ser

atc
Ile

caa
Gln

atc
Ile

ctg
Leu
170

ctc
Leu

atc
Ile

aac
Asn

ttt
Phe

gac
Asp
250

gaa
Glu

gaa
Glu

gce
Ala

43

gaa g

Glu

gce
Ala

tcg
Ser
155

gcc
Ala

gat
Asp

atc
Ile

aag
Lys

cac
His

age
Ser

aac
Asn

gcc
Ala

atc
Ile
140

atg
Met

ctc
Leu

ccg
Pro

aag
Lys

atc
Ile
220

ctg
Leu

gcc
Ala

gac
Asp

ctg
Leu

gcce

300

atg
Met

tg
Trp
12

aag
Lys

acc
Thr

cag
Gln

gat
Asp
205

act
Thr

gtce
Val

ttc
Phe

ggt
Gly

gac
Asp

gaa
Glu

g8c
Gly
110

agc
Ser

cgt
Arg

gag
Glu

ttc
Phe

cgc
Arg
270

gag
Glu

age
Ser
95

ctg
Leu

tgg
Trp

cgc
Arg

gcc
Ala

gecg
Ala
175

tac
Tyr

gtg
Val

aac
Asn

aag
Lys

act
Thr
255

aag
Lys

cag aaa gcc
Gln Lys Ala

285

gag tgg cgt
Ala Glu Trp Arg Thr

atc
Ile

gcc
Ala

cgc
Arg

acc
Thr

aag
Lys
160

atc
Ile

Val

atc
Ile

act
Thr

cgc
Arg
240

ggce
Gly

atc
Ile

tat
Tyr

acc

240

288

336

384

432

430

528

576

624

672

720

768

816

864

912
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ctg gtc aag taa
Leu Val Lys
305

210>
Q11>
<212>
Q213> #kIRFEE (g1 9951299)

<400> 27

Met Ser Met Ala ésp Arg Asp
1

27
307
PRT

Gly Val

Thr His

Val Gln Trp Arg Asp Ala Thr
20 25

Gly Val

Tyr Gly Met Gly Val Phe Glu
35 40

Gly Thr Ala Ile Phe Arg Leu Gln Ala

50 55

Ser Ala His Ile Met Asn Met
65 70

Gln Ile

Asn Glu Ala Thr Arg Ala Ala
85

Val Arg

Tyr Ile Arg Pro Met Val Phe
100

Tyr Gly
105

Ala Ser Gly Leu Lys Val His
115

Val Ile
120

Ala Tyr Met Gly Glu Glu Ala
130 135

Leu Gln

Ser Ser Phe Thr Arg His His
145 150

Val Asn

Ser Asn Gly Ala Tyr Ile Asn
165

Ser Met

Ser Gly Gly Ala Asp Glu Ala Met Met
180 185

[le Trp Tyr Asp Gly Glu Leu
10 15

Val Leu Thr His Thr Leu His
30

Arg Ala Tyr Asp Thr Pro Gln
45

His Thr Asp Arg Leu Phe Asp
60

Pro Tyr Ser Arg Asp Glu Ile
75 80

Glu Asn Asn Leu Glu Ser Ala
90 95

Ser Glu Gly Met Gly Leu Arg
110

Ile Ala Ala Trp Ser Trp Gly
125

Gln Gly Ile Lys Val Arg Thr
140

Ile Ser Met Thr Arg Ala Lys
155 160

Leu Ala Leu Gln Glu Ala Ile
170 175

Leu Asp Pro Glu Gly Tyr Val
190

44
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Ala Glu Gly Ser Gly Glu Asn Ile Phe Ile Ile Lys Asp Gly Val

195

Tyr Thr Pro Glu Val Thr
210

Ile Leu Thr Leu Ala Ala
225 230

Ile Thr Arg Asp Glu Val
245

Thr Ala Ala Glu Val Thr
260

Gly Ala Gly Arg Arg Gly
275

Phe Asp Leu Val Ser Gly
290

Leu Val Lys
305

Q10> 28
Q11> 1407

<212> DNA

213> FEERERE

<220>
221> (DS
<222> (1)..(1407)

<400> 28

atg aag ctg ata ccg tgc
Met Lys Leu Ile Pro Cys
1 5

atg agg agc gcc atg tta
Met Arg Ser Ala Met Leu
20

gcg ccg aac gat ctc aac
Ala Pro Asn Asp Leu Asn
35

gce ttc aag cgc gcg ccg

200

205

Ala Cys Leu Asn Gly Ile Thr Arg Asn

215

220

Glu His Gly Phe Lys Leu Val Glu Lys

Tyr Ile

Pro Ile

Pro Val
280

Lys Thr
295

cgc gee
Arg Ala

gac aag
Asp Lys

gcg tte
Ala Phe
40

aag atg

235

Ala Asp Glu Ala Phe Phe Thr

250

255

Arg Glu Val Asp Gly Arg Lys

265

270

Thr Glu Lys Leu Gln Lys Ala

285

Glu Ala His Ala Glu Trp Arg

ttt
Phe

atc
Ile
25

tgg
Trp

gtc

Ala Phe Lys Arg Ala Pro Lys Met Val

cac
His
10

aag
Lys

atg
Met

<30Q
0N —
—0Q

300

ccc ccg gece
Pro Pro Ala

ccec acg tcc
Pro Thr Ser

ccg tte acc
Pro Phe Thr
45

gCcC gaa

ggt
Gly Ala Glu Gly Met His

gcg cag
Ala Gln
15

gce gtce
Ala Val
30

gcg aac
Ala Asn

ggc atg

Ile

Thr

Arg

Gly

Ile

Tyr

Thr

tgc
Cys

aac
Asn

Cgg
Arg

cac

48

96

144

192
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tac
Tyr
65

tgg
Trp

aag
Lys

cag
Gln

gaa
Glu

ttc
Phe

cgc
Arg

ttc
Phe
225

atc
Ile

ccg
Pro

cac
His

ctc

50

atc
Ile

tgc
Cys

gecg
Ala

ccg
Pro

ggc
Gly
130

acc
Thr

tca
Ser

ttc
Phe

gac
Asp
210

gcc
Ala

2cg
Ala

gcg
Ala

ggc
Gly

ggc

acC g

Thr

acc
Thr

cag
Gln

aag
Lys
115

ctc
Leu

gcg
Ala

cgc
Arg

ccg

y Pro

19
aag

Lys

gaa
Glu

gecg
Ala

ccg
Pro

atc
Ile
275

tat

aat
Asn

gcc
Ala
100

geg
Ala

gat
Asp

ctg
Leu

acc
Thr

ggc
Gly
180

ctg

Leu

cag
Gln

gcg
Ala

aag
Lys
260

ctg
Leu

gcce

gat
Asp

gCcg
Ala

gat
Asp

ttc
Phe

cac
His

aag
Lys

cgc
Arg
165

acc
Thr

ctc
Leu

gct
Ala

ctt
Leu

ctg
Leu

tte

atc
Ile
150

ctg
Leu

2cg
Ala

aac
Asn

ttc
Phe

gaa
Glu
230

gtc
Val

tat
Tyr

atc
Ile

gcg

55

cge
Arg

cat g

His

ctc
Leu

ctc
Leu

ftc
Phe
135

gcg
Ala

atc
Ile

gag
Glu

cte
Leu

ttc
Phe

tce

aag
Lys

gac
Asp

gce
Ala
120

ttc
Phe

gtc
Val

gtc
Val
200

atc
Ile

ctc
Leu

ccg
Pro

aag
Lys

gac
Asp
280

gaa

atc
Ile

cgc
Arg

ttc
Phe
105

age
Ser

tgc
Cys

gcc
Ala

cgc
Arg

ggc
Gly
185

gat
Asp

28cC
Gly

gtc
Val

atg
Met

aag
Lys
265

gag
Glu

cgt

atc
Ile

aag
Lys
90

tcg
Ser

cgg
Arg

aat
Asn

tat
Tyr

gag
Glu
170

atc
Ile

cat
His

aat
Asn

gce
Ala
250

ctg
Leu

gte

f/al

tac

46

gac
Asp
75

gaa
Glu

ccg
Pro

atc
Ile

tcg
Ser

cag
Gln
155

cge
Arg

g8c¢
Gly

ctg
Leu

cCg

u Pro

ctg
Leu
235

ggc
Gly

cgc
Arg

atc
Ile

gec

60
gcc

Ala

atc
Ile

ccg
Pro

gcc
Ala

g8c

cct
Pro

gaa
Glu
220

cac
His

tce
Ser

gcc
Ala

gce
Ala

ttc
Phe

gat
Asp
125

tcg
Ser

atc
Ile

tat

y Tyr

aac
Asn

gcg

ggc

- Gly

285

acc

cag
110
ctg

Leu

gaa
Glu

aag
Lys

cac g

His

cgc
Arg
190

act
Thr

ggc
Gly

acc
Thr
270

tac
Tyr

ccg

dag

tat
Tyr

gcg
Ala

aac
Asn

gtg
Val
255

aag
Lys

atg
Met
80

atc
Ile

cag
Gln
160

gtc
Val

atg
Met

gat
Asp

cac
His

acc
Thr
240

ctg
Leu

aag
Lys

cgt
Arg

atg

240

288

336

384

432

430

528

576

624

672

720

768

816

864

912
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Leu Gly Tyr

atc
Ile
305

gtg
Val

cac
His

gcc
Ala

ctg
Leu

atg
Met
385

ctg
Leu

cgt
Arg

ctg
Leu

agc
Ser

cgc

290

acc
Thr

atc
Ile

tgc
Cys

ttc g

Phe
370

tcg
Ser

acg

Thr A

ggc
Gly

CEg
Arg

gag
Glu
450

a2cg

ttc
Phe

acc
Thr

ttc
Phe

atc
Ile
435

gac
Asp

gtc

Arg Ala Val

465

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

<400>
Met Lys Leu Ile Pro Cys Arg Ala Phe His Pro Pro Ala Ala Gln Cys

1

29
468
PRT

Ala Phe Ala Ser Glu Arg Tyr Gly Val Thr Pro Asp Met

gce
Ala

tcg
Ser

gag
Glu
340

gce
Ala

cgce
Arg

aag
Lys

g ggt
a Gly

gaa
Glu
420

ace
Ala

cac
His

gcce
Ala

aag
Lys

gcg
Ala
325

ctg
Leu

g8c
Gly

gcc
Ala

tcg
Ser

atc
[le
405

gcg
Ala

atc
Ile

tga

ggc
Gly
310

gag
Glu

acg
Ala

atc
Ile

aag
Lys

gcc
Ala
390

gac
Asp

atg
Met

gac
Asp

TR

29

5

295

gtc
Val

atc
Ile

cac
His

gcc
Ala

2Cg
Ala
375

cecg
Pro

ctc
Leu

aat
Asn

acc
Thr

gag
Glu
455

300

acc aat

g gcg gtg ccg atg
Thr Asn G

t
y Ala Val Pro Met
315

cac gat gcg ttc atg acc ggc
His Asp Ala Phe Met Thr Gly

ggc tac acc tat tcg gcg cat
Gly Tyr Thr Tyr Ser Ala His
345 350

acc ctc gac atc tac cgc gac
Thr Leu Asp Ile Tyr Arg Asp
360 365

ctg gag ccg aag ttt gcc gag
Leu Glu Pro Lys Phe Ala Glu
380

aac gtg gtc gac atc cgc acc
Asn Val Val Asp Ile Arg Thr
395

gct tcg atc gec gat geg gte
Ala Ser 518 Ala Asp Ala Val
1

gcc gge ttc cac gac cac gag
Ala Gly Phe His Asp His Glu

425 430
ctg geg ctg acc ccg ccg ctg
Leu Ala Leu Thr Pro Pro Leu
440 445

atc gtc gac aag gtc ggc aag g
Ile Val Asp Lys Val Gly Lys
460

10

47

ggcC
Gly

cce
Pro
335

ccg
Pro

gag
Glu

2Ccg
Ala

gtc
Val

gg8c¢
Gly
415

ctg
Leu

atc
Ile

Val

15

ggc
Gly
320

gag
Glu

ctc
Leu

aag
Lys

gtg
Val

ggcC
Gly
400

aag
Lys

atg
Met

ctc
Leu

g atc
Ile

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1407
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Met Arg Ser

Ala Pro Asn
35

Ala Phe Lys
50

Tyr Ile Thr
65

Trp Cys Thr

Lys Ala Gln

Gln Pro Lys
115

Glu Gly Leu
130

Asp Thr Ala
145

Gly Ser Arg

Gly Phe Gly

Phe Gly Pro
195

Arg Asp Lys
210

Phe Ala Glu
225

Ile Ala Ala

Ala Met Leu Asp Lys Ile
20 25

Asp Leu Asn Ala Sge Trp

Arg Ala Pro %gs Met Val

Ala Asp Gly Arg Lys Ile
70

Asn Q%a Gly His Gly Arg

Ala Asp Glu Leu Asp Phe
100 105

Ala Phe Glu Leu Ala Ser
120

Asp His Val Phe Phe Cys
135

Leu Lys Ile Ala Val Ala
150

Thr Arg Leu Ile Gly Arg
165

Gly Thr Ala Val Gly Gly
180 185

Leu Leu Asn Gly Val Asp
200

Gln Ala Phe Thr Ile Gly
215

Ala Leu Glu Gly Leu Val
230

Val Tle Val Glu Pro Met
245

Lys

Met

Val

1le

Lys

90

Ser

Arg

Asn

Tyr

Glu

170

Ile

Glu

Asn

Ala
250

48

Pro Thr Ser Ala Val Asn
30

Pro Phe Tgr Ala Asn Arg
4

Gly Ala Glu Gly Met His
60

Asp Ala Ala Ser Gly Met
75 80

Glu Ile Ala Glu Ala Ile
95

Pro Pro Phe Gln Phe Gly
110

Ile Ala Asp Leu Ala Pro
125

Ser Gly Ser Glu Ala Gly
140

Gln Gln Ile Lys Gly Gln
155 160

Arg Gly Tyr His Gly Val
175

Gly Asn Asn Arg Lys Met
190

Leu Pro Ala Thr Tyr Asp
205

Pro Glu Tyr Gly Ala His
220

Leu His Gly Ala Asn Thr
235 240

Gly Ser Thr Gly Val Leu
255



1627153

Pro Ala Pro

His Gly Ile
275

Leu Gly Tyr
290

Ile Thr Phe
305

Val Ile Thr

His Ala Val

Ala Cys Ala
355

Leu Phe Glu
370

Met Ser Leu
385

Leu Thr Ala

Arg Gly Phe

Leu Arg Ile
435

Ser Glu Asp
450

Arg Ala Val
465

210> 30
11> 1263

Lys Gly Tyr Leu Lys Lys Leu Arg Glu Ile Thr Lys Lys
260 265 270

Leu Leu Ile Phe Asp Glu Val Ile Thr Gly Tyr Gly Arg
' 280 285

Ala Phe Ala Ser Glu Arg Tyr Gly Val Thr Pro Asp Met
295 300

Ala Lys Gly Val Thr Asn Gly Ala Val Pro Met Gly Gly
310 315 320

Ser Ala Glu Ile His Asp Ala Phe Met Thr Gly Pro Glu
325 330 335

Glu Leu Ala His Gly Tyr Thr Tyr Ser Ala His Pro Leu
340 345 350

Ala Gly Ile Ala Thr Leu Asp Ile Tyr Arg Asp Glu Lys
360 365

Arg Ala Lys Ala Leu Glu Pro Lys Phe Ala Glu Ala Val
375 380

Lys Ser Ala Pro Asn Val Val Asp Ile Arg Thr Val Gly
390 395 400

Gly Ile Asp Leu Ala Ser Ile Ala Asp Ala Val Gly Lys
405 410 415

Glu Ala Met Asn Ala Gly Phe His Asp His Glu Leu Met
420 425 430

Ala Gly Asp Thr Leu Ala Leu Thr Pro Pro Leu Ile Leu
440 445

His Ile Gly Glu Ile Val Asp Lys Val Gly Lys Val Ile
455 460

Ala

49
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212>
<213>

<220>
221>
<227>

<400>
atg cca cat
Met Pro His

1

ctg
Leu

gcg
Ala

gtg
Val

atg
Met
65

gag
Glu

att
Ile

agt g
Ser

caa
Gln

ccg g
Pro
145

aac
Asn

gtg
Val

ggt

ctg
Leu

caa
Gln

cge
Arg
50

cgt
Arg

cgt
Arg

gtt
Val

Glu

ctg
Leu
130

Gly

agc
Ser

ata
Ile

tct

DNA

KIS

CDS
(1).

30

cgt
Arg

att
Ile
35

ttt
Phe

gag
Glu

gcg
Ala

ttt
Phe

a ttg
Leu
115

gg8c¢
Gly

gttt
Phe

aag
Lys

caa
Gln

28¢

Gly Ser Gly

tca
Ser

ttg
Leu
20

att
Ile

gca
Ala

cag
Gln

ttg
Leu

acg
Thr
100

caa
Gln

cag
Gln

cac
His

cgt
Arg
180

gtt

. (1263)

ctg
Leu

cce
Pro

cgt
Arg

cag
Gln

gcg

gca
Ala

att
Ile

cac

y His

ggt
Gly
165

cat
His

gat

ttc
Phe

gct
Ala

cgg
Arg

aaa
Lys

gecg
Ala

gat
Asp

ccg
Pro

tcg
Ser

ggd
Gly
150

atc
Ile

cat
His

tat

Val Asp Tyr

agc
Ser

gaa
Glu

cag
Gln

gcc
Ala
55

dda

Lys

ggt
Gly

cca
Pro
135

cat
His

tgg
Trp

ctg
Leu

gcce

acc
Thr

ttt

att
Ile
40

tgt
Cys

tac
Tyr

cag
Gln

cat

gat
Asp

ggc

e Gly

25

gca
Ala

tce
Ser

caa

- Gln

acc
Thr

ctg
Leu
185

ctg g

Ala His Leu

acc
Thr
10

tgc
Cys

gcg
Ala

aat
Asn

tce
Ser

ccg
Pro
90

cag
Gln

cgg
Arg

aaa
Lys

gat
Asp
170

gtc
Val

gat

ctc

acc

Asp Leu Thr

ccg

gtg

tgg

Pro Val Trp

ctg
Leu

att
Ile

gtc
Val
75

caa
Gln

tct

y Ser

gta
Val

acc
Thr
155

Leu

a cag

aaa
Lys

cat
His
60

tcg
Ser

acg
Thr

g acg

Thr

<0rQ
—_

tgg
Trp
140

aat
Asn

cee
Pro

att
Ile

gtg

cag
Gln
45

att
Ile

tta g
Leu

cac
His

ctt
Leu

gat
Asp
125

ctg
Leu

acc
Thr

gce
Ala

cac
His

tgt

Glu Gln Val Cys

50

gce gaa
Ala Glu
15

gtc tac
Val Tyr
30

ttt gat
Phe Asp

ttg cgc
Leu Arg

C gaa
Gly Glu

cce gat
Pro Asp
95

gaa cgc
Glu Arg
110

atg ctc
Met Leu

cge gtt
Arg Val

ggt ggc
Gly Gly

gca ctg
Ala Leu
175

atg cac
Met His
190

ggt gct
Gly Ala

aat
Asn

gat
Asp

tta
Leu

ata
Ile
80

gat
Asp

gtc
Val

gac
Asp

aat
Asn

gaa
Glu
160

gac
Asp

att
Ile

atg
Met

48

96

144

192

240

288

336

384

432

480

528

576

624
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ggc
Gly
225

acc
Thr

cgc
Arg

ctg
Leu

caa
Gln

ctg
Leu

305

gca
Ala

Val

tat
Tyr

aac
Asn
385

cag

gaa
Glu

cat
His

gta
Val

atg
Met
290

atg
Met

gct
Ala

ctg g
Leu
370

tac
Tyr

gcg ¢

195

cag
Gln

y Gly

cat
His

ttg
Leu

2cg
Ala
275

geg
Gly

cgc
Arg

gat
Asp

gga
Gly

aat
Asn
355

Val

aat
Asn

gtc
Val

ctt
Leu

tat
Tyr

gac
Gly
260

cag
Gln

agc
Ser

ccg
Pro

ccg
Pro
340
gtt
Val

a ctg
Leu

agc
Ser

gg ttg
Gln Ala Arg

ctg gaa ttg
Leu Glu Leu Leu

Leu

ctt
420

atc g

Ile

tct
Ser

tat
Tyr
245

cac
His

tct
Ser

cgc
Arg

gca
Ala

cgt

y Arg

325

tta
Leu

cat
His

cgt
Arg

att
Ile
405

taa

atg
Met
310

tct
Ser

tgt
Cys

ccg
Pro
390

cgc

ttc
215

cct
Pro

ctg

y Leu

Val

gta
Val

ttt
Phe
295

tac
Tyr

ctg
Leu

gaa

Glu

cgc

- Arg

aca
Thr
375

ctg
Leu

cgt

tat
Tyr

tgg
Trp

aaa
Lys

tta
Leu

280

gtg
Val

ggt
Gly

gaa
Glu

tta
Leu

cgc

cag
Gln

caa
Gln

aat
Asn

ctg
Leu
265

att
Ile

ctg
Leu

agt
Ser

cac
His

ggc
Gly
345

ttg
Leu

gca
Ala

cca
Pro

cag

Arg Arg Arg Gln

gat
Asp

cag
Gln

gce
Ala
250

gaa
Glu

act
Thr

tac
Tyr

gCcg
Ala
330

gat
Asp

ccg
Pro

tat
Tyr

acc
Thr
410

51

tta
Leu

cag

Gln Va

gat
Asp

cac
His
315

cca
Pro

gtc
Val

gaa
Glu

g8c¢
Gly

ett
Val
395

atc

cag
Gln
220

gaa
Glu

cgt
Arg

gaa
Glu

]

gcc
Ala
300

cat
His

acg
Thr

ttt
Phe

<30Q
fab)
—

gca
Ala
380

ctg

205

gct
Ala

gag
Glu

ccg
Pro

cgg
Arg
285

ggg
Gly

atc
Ile

acc
Thr

aag
Lys
365

tca
Ser

[

att
Ile

gCcg
Ala

caa
Gln

ggt
Gly
270

agc

Ser

ttc
Phe

agt
Ser

fct
Ser

atc
Ile
255

cgc
Arg

gtc
Val

aac
Asn

gce
Ala

da dacCcC

g
Glu

cag
Gln
350

gca
Ala

atg
Met

gat

Leu Phe Asp

gaa gaa tta
Ile Glu Glu Leu

Thr
335

cag
Gln

tca
Ser

aat
Asn

ctg
Leu
415

240

gcc
Ala

ttc
Phe

aaa
Lys

gat
Asp

ctg
Leu
320

gtc
Val

gat
Asp

tce
Ser

ogt
Gly
400

gcg
Ala

672

720

768

816

364

912

960

1008

1056

1104

1152

1200

1248

1263
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@

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

31
420
PRT

<400> 31
Met Pro His
1

Leu Leu Arg

Ala Gln Ile

35

Val Arg Phe

50

Met
65

Arg Glu
Glu Arg Ala
Ile Val Phe

Glu Leu
115

Ser

Gln Leu Gly

130

Pro
145

Gly Phe

Asn Ser Lys

Val Ile Gln

Gly Ser Gly

195

AN ]

Ser Leu Phe
5

Leu Pro Ala
20

Ile Arg Arg

Ala Gln Lys

Gln Gly Val
70

Leu Ala Ala
&5

Thr Ala Asp
100

Gln Ile Pro

Gln Val Ser

Gly His Gly
150

His Gly Ile
165 .

Arg His His
180

Val Asp Tyr

Ser Thr

Glu Phe

Gln Ile
40

Ala Cys
55

Lys Val

Gly Tyr

Val Ile

Val Asn

120

Pro Gly

135

His Ser

Trp Tyr

Leu GIn

Asp

Gly

25

Ala

Ser

Asp

Asn

Asp

105

Ala

His

Gln

Thr

Leu
185

Thr
10

Asp
Pro

Cys

Ala Leu

Asn Ile

Val
75

Ser

Pro Gln

90

Gln Ala

Gly Ser

Val

Arg

Thr
155

Lys

Asp Leu
170

Val Gly

Leu Thr Ala Glu Asn

Val

Lys

His

60

Ser

Thr

Thr

Val

15

Trp Val Tyr
30

Gln Phe Asp
45

Ile Leu Arg

Leu Gly Glu

His Pro Asp
95

Leu Glu Arg
110

Asp Met Leu
125

Trp Leu Arg Val

140

Asn Thr Gly Gly

Asp

Val

Leu

Ile

80

Asp

Val

Asp

Asn

Glu
160

Pro Ala Ala Leu Asp

Ile

175

His Met His
190

Ala His Leu Glu Gln Val Cys Gly Ala

200

52

205

Ile

Met
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Val Arg Gln Val Ile Glu Phe Gly Gln Asp Leu Gln Ala Ile Ser Ala
210 215 220

Gly Gly Gly Leu Ser Val Pro Tyr Gln Gln Gly Glu Glu Ala Val Asp
225 230 235 240

Thr Glu His Tyr Tyr Gly Leu Trp Asn Ala Ala Arg Glu Gln Ile Ala
245 250 255

Arg His Leu Gly His Pro Val Lys Leu Glu Ile Glu Pro Gly Arg Phe
260 265 270

Leu Val Ala Gln Ser Gly Val Leu Ile Thr Gln Val Arg Ser Val Lys
275 280 285

Gln Met Gly Ser Arg His Phe Val Leu Val Asp Ala Gly Phe Asn Asp
290 295 300

Leu Met Arg Pro Ala Met Tyr Gly Ser Tyr His His Ile Ser Ala Leu
305 310 315 320

Ala Ala Asp Gly Arg Ser Leu Glu His Ala Pro Thr Val Glu Thr Val
325 330 335

Val Ala Gly Pro Leu Cys Glu Ser Gly Asp Val Phe Thr Gln Gln Glu
340 345 350

Gly Gly Asn Val Glu Thr Arg Ala Leu Pro Glu Val Lys Ala Gly Asp
355 360 365

Tyr Leu Val Leu His Asp Thr Gly Ala Tyr Gly Ala Ser Met Ser Ser
370 375 380

Asn Tyr Asn Ser Arg Pro Leu Leu Pro Glu Val Leu Phe Asp Asn Gly
385 390 395 400

Gln Ala Arg Leu Ile Arg Arg Arg Gln Thr Ile Glu Glu Leu Leu Ala
405 410 415

Leu Glu Leu Leu
420

Q210> 32
Q11> 1265
<212> DNA

53
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SH
=

<213>

<220>

23> K&

<400> 32
atatgccaca

tgcecggctga
tcgcageact
atatcctgcg
ttgagegege
ctgccgacgt
atgctggttc
ggctgcgtgt
agaactccaa
gtcaccacct
acctggagca
aggcaatcag
acactgagca
gccacceggt
tgattaccca
caggcttcaa
tggccgecga
cgctgtgcega
cgctgccgga
cgagcatgag
gccaageeceg
tgtaa
<210>
<211>

12>
<213>

33
1692
DNA
7]

<220>

<221> (DS

PRE R BRZRARE Ly sA BT i (L AR

ctctctgttt
attcggttgt
gaagcagttc
cctgatgcgt
cctggeagece
gatcgaccag
tgtggacatg
caacccaggt
gcatggcatt
gcagetggtg
agtctgcggt
cgetggtgge
ctactacggt
gaaactggag
ggtacgetct
cgacctgatg
cggeegetcet
gtceggegac
agtgaaagcc
cagcaactac

cctgatecgt

iAs

tctactgata
ccggtatggg
gatgtagtgc
gagcagggcg
ggctataacc
gctactetgg
ctggaccagc
ttcggecacg
tggtataccg
ggcatccaca
gctatggtac
ggcetgtetg
ctgtggaacg
atcgagccgg
gttaaacaga
cgtccggeta
ctggaacacg
gttttcacte
ggtgattatc
aactctegec

cgtcgtcaga

ctgatctgac
tgtacgacgc
gttttgcaca
ttaaagttga
cacagaccca
aacgegtttce
tgggccaggt
gccactctcea
atctgecgge
tgcacattgg
gtcaggtaat
taccttatca
ccgetegtga
gcegettecet
tgggcteceg
tgtatggttc
cgecegacggt
agcaggaggg
tggtgctgca
cgetgetgcc

ccatcgagga

54

tgcggaaaac
tcagattatt
gaaggegtgce
ctcegtetet
tcctgacgac
tgaactgcag
atccccaggt
gaaaactaac
tgcactggac
ctccggegta
cgagtteggc
gcagggcgag
gcaaattgca
ggtagcacag
tcactttgtg
ctatcatcac
tgaaacggtg
cggcaatgta
tgataccggc
ggaggtcetg

actgctggca

ctgetgcgtce
cgtcgecaga
tccaacatcce
ctgggtgaga
attgtattta
atcccggtta
catcgtgtgt
actggtggtg
gtaatccagc
gactacgccc
caagatctgce
gaggeggttg
cgtcacctgg
tcecggegtac
ctggtagacg
atctctgege
gtggetggtce
gagacgegtg
gcetatggtg
ttcgataacg

ctggagctgc

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

1020
1080
1140
1200
1260
1265
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@

222> (1)..(1692)

<400> 33

atg tct gaa att act ttg ggt aaa tat ttg ttc gaa aga tta aag caa 48
Met Ser Glu Ile Ehr Leu Gly Lys Tyr Lgu Phe Glu Arg Leu Lgs Gln

1 1 1

gtc aac gtt aac acc ttc ggt ttg cca ggt gac ttc aac ttg tcc 96
Val Asn Val Asn Thr Phe Gly Leu Pro Gly Asp Phe Asn Leu Ser
20 25 30

<0Q
—

ttg ttg gac aag atc tac gaa gtt gaa ggt atg aga tgg gct ggt aac 144
Leu Leu Asp Lys Ile Tyr Glu Val Glu Gly Met Arg Trp Ala Gly Asn
35 40 45

gcc aac gaa ttg aac gct get tac gec get gat ggt tac get cgt atc 192
Ala égn Glu Leu Asn Ala éla Tyr Ala Ala Asp gly Tyr Ala Arg Ile
5 0

. aag ggt atg tct tgt atc atc acc acc ttc ggt gtc ggt gaa ttg tct 240
Lys Gly Met Ser Cys Ile Ile Thr Thr Phe G%y Val Gly Glu Leu Ser
65 70 7 80

gct ttg aac ggt att gcc ggt tct tac get gaa cac gtc ggt gtt tte 288
Ala Leu Asn Gly Ile Ala Gly Ser Tyr Ala Glu His Val Gly Val Leu
85 90 95

cac gtt gtt ggt gtc cca tcc atc tct gct caa gct aag caa ttg ttg 336
. His Val Val Gly Val Pro Ser Ile Ser Ala Gln Ala Lys Gln Leu Leu
100 105 110

R ttg cac cac acc ttg ggt aac ggt gac ttc act gtt ttc cac aga atg 384
Leu His His Thr Leu Gly Asn Gly Asp Phe Thr Val Phe His Arg Met
115 120 125

tct gcc aac att tct gaa acc act gct atg atc act gac att gct acc 437
Ser Ala Asn Ile Ser Glu Thr Thr Ala Met Ile Thr Asp Ile Ala Thr
130 135 140

gcc cca gct gaa att gac aga tgt atc aga acc act tac gtc acc caa 480
Ala Pro Ala Glu Ile Asp Arg Cys Ile Arg Thr Thr Tyr Val Thr Gln
145 150 ' 155 160

aga cca gtc tac tta ggt ttg cca gct aac ttg gtc gac ttg aac gtce 528
Arg Pro Val Tyr Leu Gly Leu Pro Ala Asn Leu Val Asp Leu Asn Val
165 170 175

cca gct aag ttg ttg caa act cca att gac atg tct ttg aag cca aac 576
Pro Ala Lys Leu Leu Gln Thr Pro Ile Asp Met Ser Leu Lys Pro Asn
180 185 190

gat gct gaa tcc gaa aag gaa gtc att gac acc atc ttg gct ttg gtc 624
Asp Ala Glu Ser Glu Lys Glu Val Ile Asp Thr Ile Leu Ala Leu Val
195 200 205

aag gat gct aag aac cca gtt atc ttg gct gat get tgt tgt tcc aga 672
Lys Asp Ala Lys Asn Pro Val Ile Leu Ala Asp Ala Cys Cys Ser Arg
210 215 220

55
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cac
His
225

cca
Pro

cca
Pro

aag
Lys

aac
Asn
305

ttc
Phe

att
Ile

act
Thr

tgg
Trp

att g

Ile
385

cca
Pro

ttc
Phe

gat
Asp

ttg
Leu

gac
Asp

gct
Ala

aga
Arg

gaa
Glu

tct
Ser
290

att
Ile

cca
Pro

gct
Ala

cca
Pro

atg
Met
370

Ala

aac
Asn

acc
Thr

cca
Pro

act
Thr
450

gtc
Val

ttc
Phe

tac
Tyr

gcc
Ala
275

gat
Asp

gtc
Val

gac
Asp

gct
Ala
355

tgg
Trp

aac
Asn

act
Thr

aag
Lys
435

ottt
Val

aag
Lys

gtc
Val

ggt
Gly
260

<<
—

ttc
Phe

gaa
Glu

gtc

y Val

gce
Ala
340

aac
Asn

aac
Asn

acc
Thr

acc
Thr

ggt
Gly
420

aag
Lys

caa
Gln

ttc
Phe

caa
Gln
325

gct
Ala

gct
Ala

caa
Gln

Gly

tac
Tyr
405

gct
Ala

aga
Arg

gaa
Glu

gaa
Glu
230

cca
Pro

<ivq
fat]

tct
Ser

acc
Thr

cac
His
310

atg
Met

aag
Lys

gct
Ala

ttg
Leu

atc
Ile

act
Thr

atg
Met

tac
Tyr

gct
Ala

ggt
Gly
295

tce
Ser

aaa
Lys

gtc
Val

ggt
Gly
375

tce

- Ser

atc

y Ile

ttg
Leu

atc
Ile

tce
Ser
455

aag aag
Lys Lys

ggt aag
Gly Lys

gtc ggt
Val Gly
265

gac ttg
Asp Leu
280

fct tte
Ser Phe

gac cac
Asp His

ttc gtt
Phe Val

tac aag
y Tyr Lys

345

cca gct
Pro Ala
360

aac ttc
Asn Phe

gct ttc
Ala Phe

tct caa
Ser Gln

ot gct
ly Ala
425

g
G

tta ttc
Leu Phe
440

acc atg
Thr Met

ttg
Leu

Gly
250

acc
Thr

att
Ile

tct
Ser

atg
Met

ttg
Leu

330
cca
Pro

tct
Ser

ttg
Leu

gtc
Val
410

gct
Ala

att
Ile

atc
Ile

56

att
Ile
235

tce
Ser

ttg
Leu

ttg
Leu

tac
Tyr

aag
Lys
315

caa
Gln

<09
—_

acc
Thr

caa
Gln

atc

y Ile

395

tta
Leu

ttc
Phe

Qg

aga
Arg

gac
Asp

att
Ile

tce
Ser

tct
Ser

tct
Ser
300

atc
Ile

aag
Lys

gct
Ala

cca
Pro

gaa
Glu
380

aac
Asn

tgg
Trp

gct
Ala

gac

y Asp

tgg
460

ttg
Leu

gac
Asp

aag
Lys

gtc
Val
285

tac
Tyr

aga
Arg

ttg
Leu

gic
Val

ttg
Leu
365

ggt
Gly

caa
Gln

ggt
Gly

gct
Ala

ggt
Gly
445

ggc

act
Thr

gaa
Glu

aag
Lys

aac
Asn

ttg
Leu

cca
Pro
350

aag

Lys

gat
Asp

acc
Thr

tce
Ser

gaa
Glu
430

tct

caa
Gln

acc
Thr

gce
Ala

acc
Thr
335

gct
Ala

caa
Gln

gtt
Val

act
Thr

ttg

ttc
Phe
240

cac
His

~<<0Q
—

ttg
Leu

aag
Lys

act
Thr
320

act
Thr

aga
Arg

gaa
Glu

gtc
Val

ttc
Phe
400

ggt
Gly

att
Ile

Cada

Ser Leu Gln

ttg aag cca
Trp Gly Leu Lys Pro

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392
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tac ttg ttc gtc
Tyr Leu Phe Val
465

cac ggt cca aag
His Gly Pro Lys

tcc ttg ttg cca
Ser Leu Leu Pro

500

gct acc acc ggt
Ala Thr Thr Gly
515

gac aac tct aag
Asp Asn Ser Lys
530

gct cca caa aac
Ala Pro Gln Asn
545

gct aag caa taa
Ala Lys GIln

Q10> 34
<211> 563
<212> PRT
213> EEEER
<400> 34

Met Ser Glu Ile
1

Val Asn Val Asn
20

Leu Leu Asp Lys
35

Ala Asn Glu Leu
50

Lys Gly Met Ser
65

Ala Leu Asn Gly

ttg
Leu

gct
Ala
485

act
Thr

gaa
Glu

atc
Ile

ttg
Leu

Thr

Thr

Ile

Asn

Cys

Ile
85

aac
Asn
470

caa
Gln

ttc
Phe

tgg
Trp

aga
Arg

ott
Val
550

Leu

Val

Tyr

Ala

Ile

70

Ala

aac
Asn

tac
Tyr

gac
Asp

atg
Met
535

gaa
Glu

Gly

Phe

Glu

Ala

55

Ile

Gly

o

gat ggt
Asp Gly

aac gaa
Asn Glu

gct aag
Ala Lys
505

aag ttg
Lys Leu
520

att gaa
Ile Glu

caa gct
Gln Ala

Lys Tyr

Gly Leu
25

Val Glu
40
Tyr Ala

Thr Thr

Ser Tyr

tac acc att gaa aag ttg att
Tyr Thr Ile Glu Lys Leu Ile
475 480

att caa ggt tgg gac cac cta
Ile Gln Gly Trp Asp His Leu
490 495

gac tat gaa acc cac aga gtc
Asp Tyr Glu Thr 218 Arg Val
1

acc caa gac aag tct ttc aac
Thr Gln Asp Lys Ser Phe Asn
525
atc atg ttg cca gtc ttc gat
Ile Met Leu Pro Val Phe Asp
540
aag ttg act gct gct acc aac

Lys Leu Thr Ala Ala Thr Asn
555 560

Leu Phe Glu Arg Leu Lys Gln
10 15

Pro Gly Asp Phe Asn Leu Ser
30

Gly Met Arg Trp Ala Gly Asn
45
Ala Asp géy Tyr Ala Arg Ile

Phe Gly Val Gly Glu Leu Ser
75 80

Ala Glu His Val Gly Val Leu
90 95

57

1440

1488

1536

1584

1632

1680

1692
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His
Leu
Ser
Ala
145
Arg
Pro
Asp
Lys
His
225
Pro
Pro
Lys
Leu
Asn

305

Phe

Val Val

His His
115

Ala Asn
130

Pro Ala

Pro Val

Ala Lys

Ala Glu
195

Asp Ala
210

Asp Val

Ala Phe

Arg Tyr

Glu Ala
275

Ser Asp
290

Ile Val

Gly Val Pro Ser Ile Ser Ala Gln Ala Lys Gln Leu Leu

100

Thr

Ile

Glu

Tyr

Leu

180

Ser

Lys

Lys

Val

Gly

260

Val

Phe

Glu

105

110

Leu Gly Asn Gly Asp Phe Thr Val Phe His Arg Met

120

Ser Glu Thr Thr Ala
135

[le Asp Arg Cys Ile
150

Leu Gly Leu Pro Ala
165

Leu Gln Thr Pro Ile
185

Glu Lys Glu Vval Ile
200

Asn Pro Val Ile Leu
215

Ala Glu Thr Lys Lys
230

Thr Pro Met Gly Lys
245

Gly Val Tyr Val Gly
265

Glu Ser Ala Asp Leu
280

Asn Thr Gly Ser Phe
295

Phe His Ser Asp His
310

Pro Gly Val Gln Met Lys Phe Val

125

Met Ile Thr Asp Ile Ala Thr

140

Arg Thr Thr Tyr Val Thr Gln

155

160

Asn Leu Val Asp Leu Asn Val

170

175

Asp Met Ser Leu Lys Pro Asn

190

Asp Thr Ile Leu Ala Leu Val

205

Ala Asp Ala Cys Cys Ser Arg
220

Leu Ile Asp Leu Thr Gln Phe

235

240

Gly Ser Ile Asp Glu Gln His

250

255

Thr Leu Ser Lys Pro Glu Val

270

Ile Leu Ser Val Gly Ala Leu

285

Ser Tyr Ser Tyr Lys Thr Lys

300 '

Met Lys Ile Arg Asn Ala Thr

315

320

Leu Gln Lys Leu Leu Thr Thr

58
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325 330 335

Ile Ala Asp Ala Ala Lys Gly Tyr Lys Pro Val Ala Val Pro Ala Arg
340 345 350

Thr Pro Ala Asn Ala Ala Val Pro Ala Ser Thr Pro Leu Lys Gln Glu
355 360 365

Trp Met Trp Asn Gln Leu Gly Asn Phe Leu Gln Glu Gly Asp Val Val
370 375 380

Ile Ala Glu Thr Gly Thr Ser Ala Phe Gly Ile Asn Gln Thr Thr Phe
385 390 395 400

Pro Asn Asn Thr Tyr Gly Ile Ser Gln Val Leu Trp Gly Ser Ile Gly
405 410 415

Phe Thr Thr Gly Ala Thr Leu Gly Ala Ala Phe Ala Ala Glu Glu Ile
420 425 430

Asp Pro Lys Lys Arg Val Ile Leu Phe Ile Gly Asp Gly Ser Leu Gln
435 440 445

Leu Thr Val Gln Glu Ile Ser Thr Met Ile Arg Trp Gly Leu Lys Pro
450 455 460

Tyr Leu Phe Val Leu Asn Asn Asp Gly Tyr Thr Ile Glu Lys Leu Ile
465 470 475 480

His Gly Pro Lys Ala Gln Tyr Asn Glu Ile Gln Gly Trp Asp His Leu
485 490 495

Ser Leu Leu Pro Thr Phe Gly Ala Lys Asp Tyr Glu Thr His Arg Val
500 505 510

Ala Thr Thr Gly Glu Trp Asp Lys Leu Thr Gln Asp Lys Ser Phe Asn
515 520 525

Asp Asn Ser Lys Ile Arg Met Ile Glu Ile Met Leu Pro Val Phe Asp
530 535 540

Ala Pro Gln Asn Leu Val Glu Gln Ala Lys Leu Thr Ala Ala Thr Asn
545 550 555 560

59
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Ala Lys Gln

<210> 35

Q211> 1692
<212> DNA
Q13> NE

<220>
223> EPRRWERER S A E Pdc BB FafE b ER

<400> 35
atgtccgaga tcactctggeg caaatacctg tttgaacgtc tgaaacaggt gaacgttaat 60

accgtattcg gecctgeeggg tgatttcaac ctgtcectge tggacaaaat ctatgaagtt 120
gaaggtatgc gttgggctgg caacgctaac gagctgaacg cagegtacge ggcagatggt 180
tacgctcgta tcaaaggtat gtcttgtatc atcaccacct tcggtgttgg tgagetgage 240
gcecctgaacg geatcgeegg ctectatgea gagecacgtge gegtgctgea cgttgtgget 300
gtaccgtcca tcagcgecca ggcaaaacag ctgetgetge accacaccct gggtaacggce 360
gactttaccg ttttccatcg tatgtctgeg aacatcagcg aaactactge aatgattact 420
gacatcgcta cggcaccgge agaaatcgac cgttgcattc gtaccacgta cgttactcag 480
cgceceggttt atctgggect geccagecaac ctggtggatc tgaacgtcce ggetaaactg 540
ctgcagactc cgatcgatat gtctctgaaa cctaacgacg cagaatctga gaaagaagtt 600
atcgatacta ttctggctct ggtgaaagat gcaaagaacc cagttatcct ggctgacgea 660
tgttgctctc gtcatgatgt aaaggcagaa accaaaaagc tgatcgacct gacgcagttc 720
ccggegttcg ttaccccgat gggcaagggt tccatcgatg agcagcacce gegttatggt 780
ggtgtatacg ttggcacgct gtccaaaccg gaggtaaaag aageggttga aagegcagat 840
ctgatcctgt ctgttggtge actgctgage gacttcaaca ccggttcettt ctcctatage 900
tacaagacca aaaacattgt ggagtttcac tccgatcaca tgaaaatccg caacgcgacc 960
tttcctggtg tgcagatgaa attcgtactg cagaaactge tgaccaccat cgecgacget 1020
gcgaaaggtt ataaaccggt agctgtgecg geacgtacce cggegaacge cgeggttect 1080
gcatccactc cactgaagca ggaatggatg tggaatcage tgggtaattt cctgcaagaa 1140
ggcgacgttg taatcgcaga aaccggcéct agcgcgtttg gcattaacca gacgaccttc 1200
ccaaacaaca cctacggtat cagccaagtc ctgtgggect ctatcggett caccaccggt 1260
gcaaccctgg gtgcggcttt cgctgetgag gagatcgacc cgaagaaacg tgttatcctg 1320

ttcatcggtg acggctccct gecagetgacc gtccaggaga tttctaccat gatccgetgeg 1380

60



1627153

ggcctgaaac

cacggtccga

acctttggceg

ctgacgcagg

ccggtetttg

gctaaacagt

210>
<211>
212>
<213>

<220>
<221>
<222>

<400>
atg agt tat
Met Ser Tyr

1

ggt
Gly

ctt
Leu

aac
Asn

g2gc
Gly
65

ttt
Phe

atc
Ile

cat
His

aag
Lys

ctc
Leu

gac
Asp

gaa
Glu
50

gca
Ala

gat
Asp

tce
Ser

cac
His

aac
Asn
130

36
1707
DNA

dad

ThENE R R

CDS
(1).

36

aag
Lys

aac
Asn
35

ctg
Leu

gca
Ala

gct
Ala

gct
Ala
115

atc

act
Thr

cat
His
20

ctg
Leu

gct

y Ala

100

ctt

.(1707)

gtc
Val

cac
His

ctt
Leu

tgc
Cys

gcc
Ala

ggt
Gly
85

ccg
Pro

ggc

ttc
Phe

ttg
Leu

Val

aac
Asn

daa

Leu Gly Lys

acg

gcc

gCcC

Ile Thr Ala Ala

acc

y Thr

gca
Ala

aac
Asn

ttc
Phe
55

<<UQ
—

gcc
Ala

aac
Asn

acc
Thr

gct
Ala
135

tat
Tyr

gtc
Val

aaa
Lys
40

agt
Ser

acc
Thr

tat
Tyr

aat
Asn

gac
Asp
120

gaa
Glu

tta
Leu

gecg
Ala
25

aac
Asn

gca
Ala

tac
Tyr

gca
Ala

gat
Asp
105

tat
Tyr

gCg
Ala

cgtacctgtt tgtgctgaac aacgacgget
aagcacagta taatgagatc cagggttgge
ctaaagacta cgagacccac cgcgtggcta
ataaatcctt caatgacaat agcaagattc

atgctccgeca gaacctggta gagcaagcaa

gCcg g
Ala
10

gec
Gly

atg
Met

gaa
Glu

agc
Ser

gaa
Glu
90

cac
His

cac
His

att
Ile

61

g Ccgg
Glu Arg

gac tac
Asp Tyr

gag Ccdg
Glu Gln

gt tat
1

gtc ggt
Val Gly
75

aac ctt
Asn Leu

gct gct
Ala Ala

tat cag
Tyr Gln

fac acc

acactattga
atcatctgtc
ccaccggega
gtatgatcga

aactgaccgce

ctt gtc
Leu Val

aac ctc
Asn Leu
30

gtt tat
Val Tyr
45

gct cgt
- Ala Arg

gcg ctt
Ala Leu

ccg gtt
Pro Val

ggt cac
Gly His
110

ttg gaa
Leu Glu
125

cCg gaa

gaaactgatc
fctgctgccg
gtgggataaa
aatcatgctg

ggcaactaac

cag
Gln
15

gte
Val

tgc
Cys

gcc
Ala

tcc
Ser

atc
Ile
95

gtg
Val

atg
Met

gad

att
Ile

ctt
Leu

tgt
Cys

aaa
Lys

gca
Ala
80

ctg
Leu

ttg
Leu

gcce
Ala

gct

Tyr Thr Pro Glu Glu Ala

140

1440
1500
1560
1620
1680
1692

43

96

144

192

240

288

336

384

432
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ccg
Pro
145

ccg
Pro

gct
Ala

gct
Ala

cgc
Arg

gct
Ala
225

gct
Ala

tac
Tyr

acg
Thr

gac
Asp

att
Val
305

agc
Ser

aag
Lys

ctg
Leu

gaa
Glu

gct
Ala

<10Q
—_—t

cct
Pro

tct
Ser

gac
Asp
210

gaa
Glu

acc
Thr

atc
Ile

atg
Met

tac
Tyr
290

ctc
Leu

gtc
Val

aaa
Lys

aag
Lys

atc
Ile

aaa
Lys

tat
Tyr

ttg
Leu
195

aaa

Lys

gaa
Glu

Met

daa
Lys
275

tce
Ser

gct
Ala

cat
His

acc
Thr

atc
Ile

ctc
Leu
ccg
180

aat
Asn

—t

gct
Ala

gct
Ala

acc
Thr
260

gaa
Glu

acc
Thr

gaa
Glu

ctg
Leu

ggt
Gly
340

aaa gcc

Lys
355

gce
Ala

Ala

cgt

gat
Asp

gaa
Glu
165

gca
Ala

gca
Ala

gcc
Ala

gct
Ala

gct
Ala
245

tca
Ser

gce
Ala

act
Thr

ccg
Pro

aaa
Lys
325

gca
Ala

gct
Ala

cag

cac
His
150

atc g

Ile

gtc
Val
230

gca
Ala

tgg
Trp

gat
Asp

gac

ttg
Leu

ceg
Pro

gtc

Arg Gln Val

att
Ile

tgc
Cys

ttg

aaa
Lys

aac
Asn

ttc

Ala Leu Phe

g gtt

Val

cte
Leu
215

aaa
Lys

aaa
Lys

ggt
Gly

2cg
Ala

tgg

y Trp

295

tct
g Ser

tat
Tyr

gac
Asp

gct
Ala

gaa

gaa
Glu
200

gtc
Val

ttt
Phe

agc
Ser

gaa
Glu

gtt
Val
280

acg
Thr

gic
Val

ctg
Leu

ttc
Phe

gat
Asp
360

gct

185

gaa
Glu

ggc
Gly

gct
Ala

tte
Phe

gtc
Val
265

atc
Ile

gat
Asp

gtc
Val

acc
Thr

ttc
Phe
345

ccg
Pro

ctt

Glu Ala Leu

act
Thr

att
Ile
170

aat
Asn

acc
Thr

agc
Ser

gat
Asp

ttc
Phe
250

agc
Ser

gct
Ala

att
Ile

gtt
Val

cgt
Arg
330

aaa
Lys

agt
Ser

gct
Ala
155

gct
Ala

gac
Asp

ctg
Leu

aag
Lys

gct
Ala
235

cca
Pro

tat
Tyr

ctg
Leu

cct
Pro

aac
Asn
315

ttg
Leu

tcc
Ser

gct
Ala

ctt
Leu

tce
Ser

gaa
Glu

aaa
Lys

ctg
Leu
220

ctc
Leu

gaa

Glu

ccg
Pro

Ala

gct
Ala

ctc
Leu

ccg
Pro

ctg acc ccg
Leu Thr Pro

62

cgt
Arg

atg
Met

gce
Ala

ttc
Phe
205

cgc
Arg
ggt
Gly

gaa
Glu

cct
285
cct

Pro

att
Ile

cag
Gln

aat
Asn

tftg
Leu
365

aac

gag
Glu

cce
Pro

agc
Ser
190

atc
Ile

gca
Ala

aac
Asn

gtt
Val
270

gtc
Val

aag
Lys

cge
Arg

aaa
Lys

gca
Ala
350

gtc
Val

aag
Lys

tge
Cys
175

gac
Asp

gce
Ala

gct
Ala

gca
Ala

aaa
Lys

ttc
Phe

aag
Lys
160

gce
Ala

gaa
Glu

aac
Asn

gtt
Val
240

cat
His

aag
Lys

aac
Asn

ctg
Leu

cce
Pro
320

tce
Ser

gaa

y Glu

aac gca

Asn

Ala

cg gtt

acg a
Asn Thr Thr Val

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152
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att
Ile
385

ccg
Pro

tgg
Trp

cgc
Arg

gaa
Glu

atc
Ile
465

tac
Tyr

aac
Asn

aaa
Lys

acc
Thr

act
Thr
545

cgt

370

gct
Ala

aac
Asn

tce
Ser

aac
Asn

gtc
Val
450

aat

Asn

aac
Asn

acc
Thr

gac
Asp
530

gaa
Glu

dag

gaa
Glu

atc
Ile
435

gct
Ala

aac
Asn

aac
Asn

aac

y Asn

ggt
Gly
515

2gC

Gly

gaa
Glu

cct

Arg Lys Pro

<210>
211>
<212>
213>

<400>
Met Ser Tyr Thr Val Gly Thr

37
568
PRT

acc
Thr

gct
Ala

cct
Pro
420

ctc
Leu

cag
Gln

tat
Tyr

atc
Ile

cca
Pro

ttg
Leu

atg
Met

atg
Met

gic
Val

dac

tac
Tyr
470

aac
Asn

tat

y Tyr

ctg
Leu

ctg
Leu

aaa
Lys
550

aag

375
tct
Ser

gaa
Glu

ttc
Phe

tgg
Trp

gac
Asp

gca
Ala

atc
Ile
535

tgg
Trp

ctc

Asn Lys Leu

565

B e Ofe s

37

tg
Trp

tat
Tyr

gat

y Asp

440
ctg

Leu

gcc
Ala

gat
Asp

age
Ser

gaa
Glu
520

gaa
Glu

Gly

ctc
Leu

ttc
Phe

gaa
Glu

aaa
Lys

gaa
Glu

tat
Tyr

ggt
Gly
505

gct
Ala

tgc
Cys

aag
Lys

tag

aat
Asn

atg
Met
410

gcc

- Ala

tcc

y Ser

ctg
Leu

<0q
—

gce
Ala
490

gct
Ala

atc
Ile

ttc
Phe

cgc
Arg

gct
Ala
395

cag
Gln

gtc
Val

ttc
Phe

ccg
Pro

aag

Lys Va

atc
Ile

gtt
Val
555

380
cag
Gln

tgg
Trp

gat
Gly

cag
Gln

gtt
Val
460

atc
Ile

ctg

y Leu

dad

y Lys

ggt
Gly
540

gct

cgc
Arg

ggt
Gly

gct
Ala

ctg
Leu
445

atc
Ile

cat
His

atg
Met

ggc
Gly

gct
Ala
525

cgt
Arg

gCcce

atg
Met

cac
His

ccg
Pro
430
acg
Thr

atc
Ile

gat
Asp

gaa
Glu

ctg
Leu
510

ctg
Leu

gaa
Glu

gcc

aag

VaT
495

aag
Lys

gca
Ala

gac
Asp

aac

Ala Ala Ala Asn

cgt
Arg

cag
Gln

ttg
Leu

CcCg

y Pro

48

ttc
Phe

gct
Ala

aac
Asn

tgc
Cys

agc
Ser
560

Tyr Leu Ala Glu Arg Leu Val Gln Ile

63

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1707
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Gly

Leu

Asn

Gly

65

Phe

Ile

His

Lys

Pro

145

Pro

Ala

Ala

Arg

Ala
225

His His
20

Leu Lys

Asp Asn Leu Leu

35

Glu Leu
50

Asn Cys

Ala Ala Ala Ala

Asp Ala Ile Gly

85

Ala
100

Ser Gly Pro

Ala
115

His Leu Gly

Asn Ile Thr Ala

130

Ala Lys Ile Asp

Val Leu Glu

165

Tyr

Pro
18

Pro Gly Ala

© Leu Asn Ala

195

Asp Lys Val Ala

210

Glu Glu Ala Ala

Phe Ala Val Ala
25

Leu Asn Lys Asn
40

Gly Phe Ser Ala
55

Val Val Thr Tyr
70

Gly Ala Tyr Ala

Asn Asn Asn Asp
105

Thr Asp Tyr
120

Lys

Ala Ala Glu Ala
135

His
150

Val Ile Lys
Ile Ala Cys Asn

Ala Leu Phe
185

Ser

Ala Val Glu Glu
200

Val Leu Val Gly

215

Val Lys Phe Ala
230

10

Gly Asp

Met Glu

Glu Gly

Ser Val
75

Glu Asn
90

His Ala

His Tyr

I[le Tyr

Thr Ala
155

Ile Ala
170

Asn Asp

15

Tyr Asn Leu Val
30

Gln Val Tyr Cys
45

Tyr Ala Arg Ala
60

Gly Ala Leu Ser

Leu Pro Val Ile
95

Ala Gly His Val
110

Gln Leu Glu Met
125

Thr Pro Glu Glu
140

Leu Arg Glu Lys

Ser Met Pro Cys
175

Leu

Cys

Lys

Ala

Leu

Leu

Ala

Ala

Lys

160

Ala

Glu Ala Ser Asp Glu

190

Thr Leu Lys Phe Ile Ala Asn

205

Ser Lys Leu Arg Ala Ala Gly

220

Asp Ala Leu Gly Gly Ala Val

235

64

240



1627153

Ala Thr Met Ala Ala Ala Lys Ser Phe Phe Pro Glu Glu Asn Pro His
245 250 255

Tyr Ile Gly Thr Ser Trp Gly Glu Val Ser Tyr Pro Gly Val Glu Lys
260 265 270

Thr Met Lys Glu Ala Asp Ala Val Ile Ala Leu Ala Pro Val Phe Asn
275 280 285

Asp Tyr Ser Thr Thr Gly Trp Thr Asp Ile Pro Asp Pro Lys Lys Leu
290 295 300

Val Leu Ala Glu Pro Arg Ser Val Val Val Asn Gly Ile Arg Phe Pro
305 310 315 320

Ser Val His Leu Lys Asp Tyr Leu Thr Arg Leu Ala Gln Lys Val Ser
325 330 335

Lys Lys Thr Gly Ala Leu Asp Phe Phe Lys Ser Leu Asn Ala Gly Glu
340 345 350

Leu Lys Lys Ala Ala Pro Ala Asp Pro Ser Ala Pro Leu Val Asn Ala
355 360 365

Glu Ile Ala Arg Gln Val Glu Ala Leu Leu Thr Pro Asn Thr Thr Val
370 375 380

Ile Ala Glu Thr Gly Asp Ser Trp Phe Asn Ala Gln Arg Met Lys Leu
385 390 395 400

Pro Asn Gly Ala Arg Val Glu Tyr Glu Met Gln Trp Gly His Ile Gly
405 410 415

Trp Ser Val Pro Ala Ala Phe Gly Tyr Ala Val Gly Ala Pro Glu Arg
420 425 430

Arg Asn Ile Leu Met Val Gly Asp Gly Ser Phe Gln Leu Thr Ala Gln
435 440 445

Glu Val Ala GIn Met Val Arg Leu Lys Leu Pro Val Ile Ile Phe Leu
450 455 460

Ile Asn Asn Tyr Gly Tyr Thr Ala Glu Val Met Ile His Asp Gly Pro
465 470 475 480

65



1627153

Tyr Asn Asn Ile Lys Asn Trp Asp Tyr Ala Gly Leu Met Glu Val Phe
485 490 495

Asn Gly Asn Gly Gly Tyr Asp Ser Gly Ala Gly Lys Gly Leu Lys Ala
500 505 510

Lys Thr Gly Gly Glu Leu Ala Glu Ala Ile Lys Val Ala Leu Ala Asn
515 520 525

Thr Asp Gly Pro Thr Leu Ile Glu Cys Phe Ile Gly Arg Glu Asp Cys
530 535 540

Thr Glu Glu Leu Val Lys Trp Gly Lys Arg Val Ala Ala Ala Asn Ser
545 550 555 560

Arg Lys Pro Val Asn Lys Leu Leu

<210>
211>
212>
<213>

<220>
<223>

<400>

38
1707
DNA

N

38

565

atgtcttata ctgttggtac ttatctggct

cactttgcag
aacatggagc
gcgcgtgcga
ttcgacgcaa
ccgaataata
taccattacc
cCggaagagg
ccggtatace
gcttectgece
gaaaccctga
cgtgcggctg

gcgaccatgg

ttgctgecga
aagtttattg
aaggtgccgc
tcggtggege
acgaccatgc
agctggagat
ctcecggcaaa
tggaaatcge
tgttcaacga
aatttatcgc
gtgcggaaga

cagcggctaa

ctacaacctg
ctgtaacgag
tgcagcagtc
ttacgctgaa
tgctggccac
ggctaaaaac
aatcgaccac
gtgcaacatc
tgaggcgagc
aaaccgtgac
ggetgeggta

atccttctte

BRI BRI 54 PdcI472A 5 TR LR

gagcgtctgg tgcaaatcgg cctgaaacac

gttctgeteg
ctgaactgcg
gtaacctact
aacctgcegg
gttctgcacc
atcactgcag
gtgattaaaa
gegtetatge
gatgaggcat
aaagtagcag
aagttcgcgg

ccagaggaga

66

ataacctgct
gecttetetge
ctgtgggege
tgatcctgat
acgccectggg
cagcagaagce
ccgetetgeg
cgtgcgeege
ctctgaacgce
tcctggtagg
atgctctggg

acccgcatta

gctgaacaaa
ggagggttat
tctgtcegeg
tagcggtgcg
taaaactgat
gatctacacc
tgagaaaaag
accgggtceg
agcagtagaa
ttctaaactg
cggtgeagtg

cattggtacc

60
120
180
240
300
360
420
480
540
600
660
720
780
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tcetggggcg
attgecctgg
ccgaagaaac
tccgtacacc
gcgetggact
ccgteegeac
aacaccaccg
ccgaacggtg
gcagegtttg
ggctecttec
atcattttcc
tacaacaaca
ggttacgaca
gcgattaaag
cgtgaggact
cgcaagcegg
<210>
<211>

212>
<213>

39
1644
DNA
FLER

<220>
<221>
<222> (1).

<400> 39
atg tat aca
Met Tyr Thr
1

CDS

att gaa gaa
Ile Glu Glu

gat caa att
Asp Gln Ile
35

gaa tta aat
Glu Leu Asn

aagtttccta
cgectgtatt
tggtcctgge
tgaaggatta
tctttaaatc
cgctggtgaa
taatcgcgga
cccgegttga
gttacgcggt
agctgactgce
tgatcaacaa
tcaaaaactg
geggtgetgg
ttgecgetgge
gcaccgagga

taaacaaact

FLEE

.(1644)

gta gga gat
Gly Asp

Val
5

att
Ile
20

ttt

att
Ile

tct
Ser

gct
Ala

2g4a
Phe Gly

tca cgc
Ser Arg

tat
Tyr

ccectggtgtg
caacgattat
tgaaccgegce
cctgacgegt
cctgaacget
cgcagagatt
aacgggcgac
atatgaaatg
tggtgcaccg
tcaggaggtg
ctacggctac
ggactacgcce
taagggtctg
aaacaccgat
gctggtcaaa

gctgtaa

tac ctg

gtt cct

gaa gat
Glu Asp
40

atg gct
Met Ala

gagaaaacca
tccaccaccg
tccgtagtag
ctggcacaga
ggtgagctga
gcacgtcagg
tcttggttca
cagtggggtc
gagcgtcgea
gcgeagatgg
accgccgagg
ggtctgatgg
aaagccaaaa
ggcccegacce

tggggocaaac

tta gac cga

Tyr Leu Leu Asp Arg

10

ggt gac tat

Val Pro Gly Asp Tyr
25

atg aaa tgg
Met Lys Trp

gat ggt tat
Asp Gly Tyr

67

tgaaagaagc
gttggaccga
tgaatggcat
aagtatccaa
aaaaggcggce
ttgaggcact
acgcacagceg
acatcggctg
acatcctgat
tgcgectgaa
taatgatcca
aggtttttaa
cecggtggega
tgatcgagtg

gtgtggeggce

cgatgctgtg
tatcccggac
tcgttteeeg
gaaaactggce
tccggecgat
gctgacgeeg
catgaaactg
gtctgtccca
ggtgggtgac
gctgeeggtt
cgatggtecg
cggtaacggc
actggcagag
cttcatcggc

tgctaactct

tta cac gag ttg gga
Leu His Glu Leu Gly

15

aac tta caa ttt tta
Asn Leu Gln Phe Leu
30

att gga aat gct aat
Ile Gly Asn Ala Asn
45

gct cgt act aaa aaa
Ala Arg Thr Lys Lys

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1707

43

96

144

192
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gct
Ala
65

aat
Asn

gtt g

Val

cat
His

cct
Pro

gaa
Glu
145

tat
Tyr

gca
Ala

=<UQ
i\

gta
Val

gta
Val
225

ttt
Phe

tat
Tyr

gca
Ala

50

gcc gea ttt
Ala Ala Phe

aca
Thr

gtt
Val
130

att
Ile

att
Ile

tta
Leu

att
Ile

gtg
Val
210

act
Thr

ggt
Gly

aac
Asn

gac
Asp

gca

ctg
Leu

tca
Ser

cta
Leu
115

aca
Thr

gac
Asp

aac
Asn

tct
Ser

ttg
Leu
195

att
Ile

cag
Gln

dadad
Lys

geg
Gly

ttt
Phe
275

ttc

gca
Ala

cca
Pro
100

gca
Ala

gca
Ala

cga
Arg

tta
Leu

tta

Leu
180

agt
Ser

gca
Ala

ttt
Phe

agt
Ser

aaa
Lys
260

atc
Ile

aca

ctc
Leu

gga
Gly
85

act
Thr

gat
Asp

gcg
Ala

gta
Val

cca
Pro
165

gaa
Glu

aag
Lys

gga
Gly

<Uq
——

gct
Ala
245

ctt
Leu

cta
Leu

cat

acc
Thr
70

agt
Ser

tca
Ser

cg
Arg

ctt
Leu
150

gtc
Val

aaa
Lys

att
Ile

cac
His

tca
Ser
230

<tQ
—_

tca
Ser

atg

Met

cat

55

aca
Thr

tat
Tyr

aaa
Lys

gat

y Asp

act
Thr
135

tct
Ser

gat
Asp

gaa
Glu

gaa
Glu

gaa
Glu
215

gaa
Glu

gat
Asp

gaa
Glu

ctt
Leu

tta

gcc
Ala

gta
Val

ttt
Phe
120

tta
Leu

caa
Gln

agc
Ser

gaa
Glu
200

gta
Val

aca
Thr

gaa
Glu

atc
Ile

gga
Gly
280

gat

gaa
Glu

caa
Gln
105

aaa
Lys

ctg
Leu

tta
Leu

gct
Ala

tct
Ser
185

agt
Ser

att
Ile

aaa
Lys

tct
Ser

agt
Ser
265

gteg
Val

gaa

gtc
Val

aat

Asn
90

aat
Asn

cac
His

aca
Thr

cta
Leu

gca
Ala
170

aca
Thr

ttg
Leu

agt
Ser

cta
Leu

ttg
Leu
250

ctt
Leu

aag

2gc
Gly
75

tta
Leu

gac
Asp

ttt
Phe

gca
Ala

aaa
Lys
155

gca
Ala

aca
Thr

aaa
Lys

ttt
Phe

ccg
Pro
235

cee
Pro

aaa
Lys

ctt

60

gaa
Glu

cca
Pro

atg
Met

gaa
Glu
140

gaa
Glu

aaa
Lys

aat
Asn

aat
Asn

ggt
Gly
220

att
Ile

tca
Ser

aat
Asn

acg

Lys Leu Thr

aat

68

add

atg

ttg
Leu

gta
Val

aaa
Lys

aag
Lys
125

aat
Asn

aga
Arg

gca
Ala

aca
Thr

gcc
Ala
205

tta
Leu

acg
Thr

ttt
Phe

ftt
Phe

gac
Asp
285

att

agt
Ser

gta
Val

ttt
Phe
110

atg
Met

gcc
Ala

gaa
Glu

aca
Thr

tta
Leu

gtg
Val
270

tce
Ser

tca

2Cg
Ala

gaa
Glu
95

gtc
Val

aaa
Lys

aaa
Lys

cta
Leu

gga
Gly
255

gag
Glu

tca
Ser

cta

atc
Ile
80

att
Ile

cat
His

gaa
Glu

tat
Tyr

gtc
Val
160

cct
Pro

caa
Gln

cca
Pro

acg
Thr

aat
Asn
240

ata
Ile

tce
Ser

aca
Thr

aac

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912



1627153

Gly Ala Phe

ata
Ile
305

aga
Arg

g2ga
Gly

cce
Pro

agc
Ser

tca
Ser
385

tgg
Trp

gcg
Ala

caa
Gln

cca
Pro

atc
Ile
465

tcg
Ser

aaa
Lys

caa

Gln

290

gat
Asp

gca
Ala

caa
Gln

tta
Leu

aat
Asn
370

aca
Thr

ggt
Gly

gat
Asp

ctt
Leu

att
Ile
450

cac
His

aaa
Lys

att
Ile

gca
Ala

gaa ¢

Glu

tca

Ser
355

gaa
Glu

att
Ile

tct
Ser

aaa
Lys

acc
Thr
435

tgt
Cys

gat

att

- Ile

340

caa
Gln

aca
Thr

ftc
Phe

att
Ile

gag
Glu
420

gta
Val

ttt
Phe

cct
Pro

cca
Pro

aga
Arg
500

gtc

His

ata
Ile

tct
Ser

325

gat
Asp

gac
Asp

atc
Tle

1ta
Leu

gga
Gly
405

agc

Ser

caa
Gln

atc
Ile

act
Thr

gaa
Glu
485

aca
Thr

aat

His

att
Ile
310

tct
Ser

aag
Lys

cat
Arg

gtt
Val

aaa
Lys
390

tat
Tyr

aga
Arg

gaa
Glu

ata
Ile

caa
Gln
470

aca
Thr

gag
Glu

aga

Leu Asp Glu Asn Lys Met Ile

295

tte
Phe

fta
Leu

caa
Gln

cta
Leu

gct
Ala
375

tca
Ser

act
Thr

cac
His

tta
Leu

aat
Asn
455

agt
Ser

ttt
Phe

aat
Asn

atg

Asp Val Asn Arg Met

515

aat

Asn

tca
Ser

tat
Tyr

tgg
Trp
360

gaa
Glu

aat
Asn

ttt
Phe

ctt
Leu

gga
Gly
440

aat
Asn

tat
Tyr

gaa
Glu

tat
Tyr
520

aaa
Lys

gaa
Glu

gaa
Glu
345

cag
Gln

caa
GIn

agt
Ser

cca
Pro

tta

Leu
425

cta
Leu

gat
Asp

aac g

Asn

gca
Ala

ttt
Phe
505

tgg
Trp

gtg
Val
tta
Leu

330

gaa
Glu

cgt

gcg
Ala
410

aca
490
gtg
Val

ata g

gta
Val
315

aaa
Lys

ttt
Phe

gtt
Val

acc
Thr

Tttt
Phe
395

gct
Ala

att

e Ile

tct
Ser

300
gaa
Glu

gga
Gly

att
Ile

gaa
Glu

tca
Ser
380

att
Ile

tta
Leu

ggt
Gly

aga
Arg

acad

- Thr

460

cca
Pro

gat
Asp

gtc
Val

a cta

gat
Asp

ata
Ile

cca
Pro

agt
Ser
365

ttt
Phe

g£ga
Gly

gga
Gly

gat
Asp

gaa
Glu
445

gtt
Val

atg
Met

cgt
Arg

atg
Met

gtt

Ile Glu Leu Val

69

525

Ser Leu

ttt gat
Phe Asp

gaa tat
Glu Tyr
335

tca agt
Ser Ser
350

ttg act
Leu Thr

ttt gga
Phe Gly

caa cct
Gln Pro

agc caa
Ser Gln
415

ggt tca
Gly Ser

aaa ctc
Lys Leu

gaa aga
Glu Arg

tgg aat
Trp Asn

gta gta
Val Val
495

aaa gaa
Lys Glu
510

ttg gaa
Leu Glu

Asn

ttt
Phe
320

gaa
Glu

gct
Ala

caa
Gln

gct
Ala

tta

Leu
400

att
Ile

ctt
Leu

aat
Asn

gaa
Glu

tac
Tyr
480

tca
Ser

gcc
Ala

aaa
Lys

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584



1627153

gaa gat gcg cca aaa tta ctg aaa aaa atg ggt aaa tta ttt gct gag
Glu Asp Ala Pro Lys Leu Leu Lys Lys Met Gly Lys Leu Phe Ala Glu
530 535 540

caa aat aaa tag
GIn Asn Lys
545

<210> 40

Q211> 547

<212> PRT

213> FLERZLEKE

<400> 40
Met Tyr Thr Val gly Asp Tyr Leu Len Aap Arg Leu His Glu Lgu Gly
1 : 1 1

Ile Glu Glu Ile Phe Gly Val Pro Gly Asp Tyr Asn Leu Gln Phe Leu
20 25 30

Asp Gln Ile Ile Ser Arg Glu Asp Met Lys Trp Ile Gly Asn Ala Asn
35 40 45

Glu Leu Asn Ala Ser Tyr Met Ala Asp Gly Tyr Ala Arg Thr Lys Lys
50 55 60

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

Asn Gly Leu Ala Gly Ser Tyr Ala Glu Asn Leu Pro Val Val Glu Ile
85 90 95

Val Gly Ser Pro Thr Ser Lys Val Gln Asn Asp Gly Lys Phe Val His
100 105 110

His Thr Leu Ala Asp Gly Asp Phe Lys His Phe Met Lys Met His Glu
115 120 125

Pro Val Thr Ala Ala Arg Thr Leu Leu Thr Ala Glu Asn Ala Thr Tyr
130 135 140

Glu Ile Asp Arg Val Leu Ser Gln Leu Leu Lys Glu Arg Lys Pro Val
145 150 155 160

Tyr Ile Asn Leu Pro Val Asp Val Ala Ala Ala Lys Ala Glu Lys Pro
165 170 175

70

1632

1644



1627153

Ala Leu Ser Leu Glu Lys Glu Ser Ser Thr Thr Asn Thr Thr Glu Gln

180

Val Ile Leu Ser
195

Val Val Ile Ala
210

Val Thr Gln Phe
225

Phe Gly Lys Ser

Tyr Asn Gly Lys
260

Ala Asp Phe Ile
275

Gly Ala Phe Thr
290

Ile Asp Glu Gly
305

Arg Ala Val Val

Gly Gln Tyr Ile
340

Pro Leu Ser Gln
355

Ser Asn Glu Thr
370

Ser Thr Ile Phe
385

185

Lys Ile Glu Glu Ser Leu Lys Asn Ala

200

205

Gly His Glu Val Ile Ser Phe Gly Leu

Val Ser Glu Thr Lys Leu Pro

230

Ala Val Asp Glu Ser Leu Pro

245

Leu Ser

Leu Met

His His

Ile Ile

310

Ser Ser

325

Asp Lys

Asp Arg

[le Val

Leu Lys
390

215

Glu Ile Ser Leu Lys

Leu Gly Val Lys Leu

Leu Asp Glu Asn Lys

295

Phe Asn Lys Val Val

Leu Ser Glu Leu Lys

Gln Tyr Glu Glu Phe

Leu Trp Gln Ala Val

Ala Glu Gln Gly Thr

375

Ser Asn Ser Arg Phe

280

360

265

345

220

Ile Thr
235

Ser Phe
250

Asn Phe

Thr Asp
285

Met Ile
300

Glu Asp
315

Gly Ile
330

Ile Pro

Glu Ser
365

Ser Phe
380

Ile Gly
395

190

Gln Lys Pro

Glu Lys Thr

Thr Leu Asn
240

Leu Gly Ile

255

Val Glu Ser
270

Ser Ser Thr

Ser Leu Asn

Phe Asp Phe
320

Glu Tyr Glu

335

Ser Ser
350

Ala

Gln

Leu Thr

Phe Gly Ala

Gln Pro Leu
400

Trp Gly Ser Ile Gly Tyr Thr Phe Pro Ala Ala Leu Gly Ser Gln Ile

405

410

71

415



1627153

~atgtatactg ttggtgatta tctgctggac cgtctgecatg aactgggceat tgaagaaatc

Ala Asp Lys Glu Ser Arg His Leu Leu Phe Ile Gly Asp Gly Ser Leu
420 425 430

Gln Leu Thr Val GIn Glu Leu Gly Leu Ser Ile Arg Glu Lys Leu Asn
435 440 445

Pro Ile Cys Phe Ile Ile Asn Asn Asp Gly Tyr Thr Val Glu Arg Glu
450 455 460

Ile His Gly Pro Thr Gln Ser Tyr Asn Asp Ile Pro Met Trp Asn Tyr
465 470 475 480

Ser Lys Leu Pro Glu Thr Phe Gly Ala Thr Glu Asp Arg Val Val Ser
485 490 495

Lys Ile Val Arg Thr Glu Asn Glu Phe Val Ser Val Met Lys Glu Ala
500 505 510

Gln Ala Asp Val Asn Arg Met Tyr Trp Ile Glu Leu Val Leu Glu Lys
515 520 525

Glu Asp Ala Pro Lys Leu Leu Lys Lys Met Gly Lys Leu Phe Ala Glu
530 535 540

Gln Asn Lys
545

<210> 41

211> 1644
<212> DNA
213> A&

<220>
<223> PUEEPLERE 9288 o TG E3RH KdcA B FiELER

<400> 41

ttcggtgtec caggecgacta caacctgcag ttcctggacc agatcatctc ccgegaagat
atgaaatgga tcggtaacgc aaacgagctg aacgecgtctt atatggetga tggttatgct
cgcaccaaaa aggctgegge ctttctgacc acctttggtg tgggcgaget gagcegcegatce
aacggectgg caggttccta cgetgagaac ctgecggtag tagaaatcgt tggttececeg

acctctaagg ttcagaacga cggcaaattc gtacatcaca ccctggcgga cggegatttt

72

60
120
180
240
300
360



1627153

aagcacttta
aacgcaacgt
tatatcaatc
gagaaggaga
tctctgaaaa
ctgeagaaaa
tttggcaagt
ctgtcecgaga
gtgaaactga
atcagcctga
cgtgctgottg
gataaacagt
caggcagttg
ttctteggtg
tggggttcta
tctcgtcatc
ctgtetatce
gttgagegtg
tctaaactgc
actgagaacg
tggatcgaac
ctgtttgegg
<210>
211>

212>
<213>

42

<220>
21>
<222>

CDS

<400> 42

1647
DNA
FLERPLRE

(1.

tgaaaatgca
acgagatcga
tgccggttga
gctccactac
acgcacagaa
ctgttactca
ccgecagttga
tctceectgaa
ccgactectc
acatcgacga
tcagcagect
acgaagagtt
agtccctgac
cttctaccat
tcggttacac
tgctgttcat
gtgaaaaact
aaattcatgg
cggaaacctt
agttcgtatc
tggttctgga

agcagaacaa

.(1647)

cgaaccggtc
tcgtgtactg
tgtcgctgeg
taacaccacc
accggtggtt
attcgtetcet
cgaatctctg
gaacttcgta
taccggtgcg
gggtatcatc
gtccgagetg
tattccgtct
gcagtccaac
ctttctgaag
gttcccggct
cggtgatggt
gaacccgatt
tccgactcag
cggtgcaact
tgttatgaaa
aaaagaggat

gtaa

accgccgcte
tcccagetgc
gccaaageag
gaacaggtta
atcgcaggtc
gaaacgaaac
cettetttec
gaatccgetg
ttcacgcacc
ttcaacaagg
aaaggcattg
tctgcaccge
gaaactatcg
tccaactctc
gcgetggeta
tccetgeage
tgttttatca
tcttacaacg
gaggatcgeg
gaggcgeagg

gcaccgaaac

gcactctget
tgaaagaacg
agaaaccggc
tcctgtccaa
acgaggttat
tgcegatcac
tgggcattta
actttatcct
atctggatga
tagttgaaga
agtacgaggg
tgagccagga
tagcggaaca
getttatcgg
gccagatcege
tgactgtaca
tcaataacga
atattccgat
tcgtgagcaa
cagatgtgaa

tgctgaagaa

gaccgeggaa
taaaccggtg
actgtccctg
aattgaagaa
cteccttcegge
gaccctgaac
caacggcaaa
gatgctgggt
aaacaaaatg
tttcgacttc
tcaatacatc
ccgeetgtgg
aggtacctct
tcagcegetg
tgataaagag
ggaactgggt
tggctacact
gtggaactac
gattgtgegt
ccgecatgtac

aatgggtaaa

atg tat aca gta gga gat tac cta tta gac cga tta cac gag tta gga

Met Tyr Thr Val gly Asp Tyr Leu Leu
1

10

73

Asp Arg Leu His Glu Leu Gly

15

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1644



1627153

att
[le

gat
Asp

gaa
Glu

gct
Ala
65

aat
Asn

<0q
%)

cat
His

cct
Pro

gaa
Glu
145

tat
Tyr

gtc
Val
225

ttt
Phe

gaa gaa att
Glu Glu Ile

caa
Gln

fta

Leu
50

gcc
Ala

acg
Thr

gtt
Val
130

att
Ile

atc

IlQ

ctc
Leu

att
Ile

gtg
Val
210

act
Thr

ggt
Gly

att
Ile
35

aat
Asn

gca
Ala

tta
Leu

tca
Ser

ctg
Leu
115

aca
Thr

gac
Asp

aac
Asn

cct
Pro

ttg
Leu
195

att
Ile

caa
Gln

aaa
Lys

20

att
Ile

gct
Ala

ttt
Phe

gca
Ala

cct
Pro
100

gct
Ala

gca
Ala

cga
Arg

tta
Leu

ttg
Leu
180

aac
Asn

aca
Thr

ttt
Phe

agt
Ser

tet
e

tce
Ser

tca
Ser

ctt
Leu

gga
Gly
85

aca
Thr

gct
Ala

gta
Val

cca
Pro
165

aaa
Lys

aaa
Lys

att
Ile

tca
Ser

tat
Tyr

aca
Thr
70

agt
Ser

tca
Ser

cga
Arg

ctt

Leu
150

—_

aag
Lys

att
Ile

cat
His

tca
Ser
230

gtt

gtc
Val

aag
Lys

atg
Met
55

acc
Thr

tac
Tyr

aaa
Lys

gat

y Asp

act
Thr
135

tct
Ser

gat
Asp

gaa
Glu

caa
Gln

gaa
Glu
215

aag
Lys

gat

cct
Pro

gat
Asp
40

gct
Ala
ttt

e

gce
Ala

<oQ
—_

ttt
Phe
120

tta
Leu

gca
Ala

<0Q
—_

aac
Asn

gaa
Glu
200

ata
Ile

aca
Thr

gaa g

gga
Gly
25

atg
Met

gat
Asp

gaa
Glu

caa
Gln
105

aaa
Lys

ctg
Leu

cta
Leu

gct
Ala

tca
Ser
185

age
Ser

att
Ile

aaa
Lys

gcc

Val Asp Glu Ala

gac
Asp

aaa
Lys

gac
Gly

gta
Val

aat
Asn

aat
Asn

cac
His

aca
Thr

tta
Leu

gct
Ala
170

act
Thr

ftg
Leu

agt
Ser

cta
Leu

ctc
Leu

74

tat
Tyr

tgg
Trp

tat
Tyr

ggt
75
tta

Leu

gaa
Glu

ttt

gca
Ala

aaa
Lys
155

gca
Ala

tca
Ser

aaa
Lys

ttt
Phe

cct
Pro
235

cct
Pro

aac
Asn

gtc
Val

atg

e Met

gaa
Glu
140

gaa
Glu

aaa
Lys

aat
Asn

aat
Asn

g8c
Gly
220

att
Ile

tca
Ser

tta caa ttt
Leu Gln Phe

gga
Gly
45

cgt
Arg

ttg
Leu

gta
Val

aaa
Lys

aaa
Lys
125

aat
Asn

aga
Arg

gca
Ala

aca
Thr

gce
Ala
205

tta
Leu

acg

Thr Thr Leu

ttt

Phe Leu Gly

30
aat
Asn

act
Thr

agt
Ser

gta
Val

ttt
Phe
110

atg
Met

gca
Ala

aaa
Lys

gag
Glu

agt
Ser
190

daa

Lys

gaa
Glu

acd

tta

gct
Ala

aaa
Lys

gca
Ala

gaa
Glu
95

gtt
Val

cac g

His

acc
Thr

cct
Pro

aaa
Lys
175

gac
Asp

aaa
Lys

aaa
Lys

tta

ggd

tta
Leu

aat
Asn

aaa
Lys

gtt
Val
80

ata
Ile

cat
His

Glu

gtt
Val

gtc
Val
160

cce
Pro

caa
Gln

cca
Pro

aca
Thr

aac
Asn
240

atc
Ile

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768



1627153

tat
Tyr

ctt
Leu

agc

Ser

tca
Ser
385

tgg g

Trp

gca
Ala

caa
Gln

cca
Pro

att
Ile
465

tca

aat
Asn

gac
Asp

gce
Ala
290

gat
Asp

tce
Ser

aaa
Lys

fta
Leu

aat
Asn
370

tca
Ser

Gly

gat
Asp

ctt
Leu

att
Ile
450

cat
His

aaa

tat
Tyr

tca
Ser
355

gaa
Glu

att
Ile

tca
Ser

aaa
Lys

aca
Thr
435

tgc
Cys

g
Gly

tta

aca
Thr
260

atc
Ile

act
Thr

atc
Ile

atc
Ile
340

caa
Gln

aca
Thr

ttc
Phe

att
Ile

gaa
Glu
420

=<9
o

1ttt
Phe

cca
Pro

cca

245

ctc tca gag cct
Leu Ser Glu Pro

ttg
Leu

cat
His

aaa
Lys

tce
Ser
325

gat
Asp

gac
Asp

atc
Ile

tta
Leu

28a
Gly
405

agc
Ser

caa
Gln

att
Ile

aat
Asn

gad

atg
Met

cat
His

ata
Ile
310

tct
Ser

aaa
Lys

cgc
Arg

aaa
Lys
390

tat
Tyr

aga
Arg

gaa
Glu

atc
Ile

caa
Gln
470

tcg

ctt
Leu

fta
Leu

295

ttt
Phe

ctc
Leu

aag
Lys

cta
Leu

gct
Ala
375

tca
Ser

aca
Thr

cac
His

tta
Leu

aat
Asn
455

agc
Ser

ttt

gea
Gly
280

aat
Asn

aac
Asn

tta
Leu

caa
Gln

1gg
Trp
360

gaa
Glu

aag
Lys

ttc
Phe

ctt
Leu

gga
Gly
440

aat
Asn

tac
Tyr

aat
Asn

265

gtt
Val

gaa
Glu

gac
Asp

gaa
Glu
345

caa
Gln

caa
Gln

agt
Ser

cca
Pro

tfta
Leu

425
tta
Leu

gat
Asp

aat
Asn

gca

250
ctt
Leu

aaa
Lys

aat
Asn

aga
Arg

cta
Leu
330

gac
Asp

gca
Ala

Gly

cat
His

gca
Ala
410

ttt
Phe

gca
Ala

Gly

gat
Asp

aca

75

aaa
Lys

ctc
Leu

adaa
Lys

atc
Ile
315

age
Ser

ttt
Phe

<rQ
[

aca
Thr

ttt
Phe
395

gca
Ala

att
Ile

atc
Ile

tat
Tyr

att
Ile
475

gaa

gaa ttc gtg
Glu Phe Val

aca

gdac

Thr Asp

atg
Met
300

cda

285

att
Ile

aat

270

tct
Ser

tca
Ser

ttt

Gln Asn Phe

gaa
Glu

gtt

ata
Ile

cCa

Val Pro

gaa

dac

gaa
Glu

tca
Ser
350

cta

Glu Asn Leu

tca

365

ttc

Ser Phe

380

att

ggt

ttt
Phe

cda

Ile Gly Gln

tta
Leu

ggt
Gly

aga

gga
Gly

gat

gaa

age
Ser

ggt

Asp Gly

430

dad

Arg Glu Lys

acCa

445

gtc

gaa

tca
Ser

ctg
Leu

gat
Asp

tac
Tyr
335

aat
Asn

Thr

cce
Pro

caa
Gln
415

tca
Ser

att
Ile

aga

Thr Val Glu Arg

460

cca atg

tgg

aat

Pro Met Trp Asn

gat cga gta gtc

tca
Ser

aca
Thr

aat
Asn

ttt
Phe

320

aaa
Lys

gcg
Ala

caa
Gln

gct
Ala

tta
Leu

400
att
Ile

ctt
Leu

aat
Asn

tac
Tyr
480

tca

816

804

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488



1627153

Ser Leu Pro Glu

485

Lys

aaa atc
Lys Ile

aga act
Arg Thr
500

<UQ
—

cca aat
Pro Asn

caa
Gln

gca
Ala

gat
Asp
515

cca aaa
Pro Lys

gaa ggt
Glu Gly
530

gca
Ala

tca taa
Ser

caa aat aaa
Gln Asn Lys
545

<210>
211>
<212>
213> ZLEEPLKE

<400> 43

Met Tyr Thr Val Gly
1 5

43
548
PRT

I[le Glu Glu Ile Phe
20

Asp GIn Ile Ile Ser
35

Glu Leu Asn Ala Ser
50

Ala Ala Ala Phe Leu
65

Asn Gly Leu Ala Gly
85

Val Gly Ser Pro Thr
100

Ser Phe Gly Ala

gaa aat gaa ttt
Glu Asn Glu Phe
505

aga
Arg

atg tac tgg
Met Tyr Trp
520

gta
Val

ctg aaa aaa
Leu Lys Lys
535

Asp Tyr Leu Leu

Gly Val Pro Gly
25
His Lys Asp Met
40

Met Ala Asp
55

Tyr

Thr
70

Thr Phe Gly

Ser

Ser
105

Thr Glu Asp Arg Val
490

gtg tct gtc atg aaa
Val Ser Val Met Lys
510

att gag tta att ttg
Ile Glu Leu Ile Leu
525

atg ggc aaa cta ttt
Met Gly Lys Leu Phe
540

Asp Arg Leu His Glu

10

Asn Leu Gln
30

Asp Tyr

Lys Trp Val Gly Asn
45

Gly Tyr Ala Arg Thr
60

Val Gly Glu Leu Ser
75

Tyr Ala Glu Asn Leu Pro Val Val

90

Lys Val Gln Asn Glu Gly Lys Phe
110

gct
Ala

Leu
15
Phe

Ala

Ala

Glu
95

His Thr Leu Ala Asp Gly Asp Phe Lys His Phe Met Lys Met His
120

115

125

76

aaa
Lys

gaa
Glu

Gly

Leu

Asn

Lys

Val

Ile

His

Glu

1536

1584

1632

1647
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Pro Val Thr Ala Ala Arg Thr Leu Leu Thr Ala Glu Asn Ala Thr Val
130 135 140

Glu Ile Asp Arg Val Leu Ser Ala Leu Leu Lys Glu Arg Lys Pro Val
145 150 155 160

Tyr Ile Asn Leu Pro Val Asp Val Ala Ala Ala Lys Ala Glu Lys Pro
165 170 175

~Ser Leu Pro Leu Lys Lys Glu Asn Ser Thr Ser Asn Thr Ser Asp Gln

180 185 190

Glu Ile Leu Asn Lys Ile Gln Glu Ser Leu Lys Asn Ala Lys Lys Pro
195 200 205

Ile Val Ile Thr Gly His Glu Ile Ile Ser Phe Gly Leu Glu Lys Thr
210 215 220

Val Thr Gln Phe Ile Ser Lys Thr Lys Leu Pro Ile Thr Thr Leu Asn
225 230 235 240

Phe Gly Lys Ser Ser Val Asp Glu Ala Leu Pro Ser Phe Leu Gly Ile
245 250 255

Tyr Asn Gly Thr Leu Ser Glu Pro Asn Leu Lys Glu Phe Val Glu Ser
260 265 270

Ala Asp Phe Ile Leu Met Leu Gly Val Lys Leu Thr Asp Ser Ser Thr
2775 280 285

Gly Ala Phe Thr His His Leu Asn Glu Asn Lys Met Ile Ser Leu Asn
290 295 300

Ile Asp Glu Gly Lys Ile Phe Asn Glu Arg Ile Gln Asn Phe Asp Phe
305 310 315 320

Glu Ser Leu Ile Ser Ser Leu Leu Asp Leu Ser Glu Ile Glu Tyr Lys
325 330 335

Gly Lys Tyr Ile Asp Lys Lys Gln Glu Asp Phe Val Pro Ser Asn Ala
340 345 350

Leu Leu Ser Gln Asp Arg Leu Trp Gln Ala Val Glu Asn Leu Thr Gln
355 360 365

77
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Ser Asn Glu Thr Ile Val Ala Glu Gln Gly Thr Ser Phe Phe Gly Ala
370 375 380

Ser Ser Ile Phe Leu Lys Ser Lys Ser His Phe Ile Gly Gln Pro Leu
385 390 395 400

Trp Gly Ser Ile Gly Tyr Thr Phe Pro Ala Ala Leu Gly Ser Gln Ile
405 410 415

Ala Asp Lys Glu Ser Arg His Leu Leu Phe Ile Gly Asp Gly Ser Leu
420 425 430

GIn Leu Thr Val Gln Glu Leu Gly Leu Ala Ile Arg Glu Lys Ile Asn
435 440 445

Pro Ile Cys Phe Ile Ile Asn Asn Asp Gly Tyr Thr Val Glu Arg Glu
450 455 460

Ile His Gly Pro Asn Gln Ser Tyr Asn Asp Ile Pro Met Trp Asn Tyr
465 470 475 480

Ser Lys Leu Pro Glu Ser Phe Gly Ala Thr Glu Asp Arg Val Val Ser
485 490 495

Lys Ile Val Arg Thr Glu Asn Glu Phe Val Ser Val Met Lys Glu Ala
500 505 510

Gln Ala Asp Pro Asn Arg Met Tyr Trp Ile Glu Leu Ile Leu Ala Lys
515 520 525

Glu Gly Ala Pro Lys Val Leu Lys Lys Met Gly Lys Leu Phe Ala Glu
530 535 540

Gln Asn Lys Ser
545

210> 44

Q11> 1647
<212> DNA
Q13> A&

<220>
<223> FURZLERE o R EHRT KivD B FafE LR

<400> 44
atgtatactg ttggtgatta cctgctggat cgtctgcatg aactgggeat cgaggaaatt 60

78
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ttcggcgtac
atgaaatggg
cgcaccaaga
aacggtctgg
acctctaaag
aaacacttca
aatgcgactg
tacatcaacc
aaaaaggaga
tctctgaaga
ctggagaaaa
ttcggtaaat
ctgtctgage
gtgaaactga
atctctctga
gaatccctga
gataagaagc
caagctgtgg
ttctteggtg
tggggctcta
tceegecace
ctggcgattc
gttgagegtg
tctaaactgc
accgaaaacg
tggatcgage
ctgttcgcag
<210> 45

211> 3696
<212> DNA

ctggtgacta
ttggtaacgc
aagctgegec
ccggctecta
ttcagaacga
tgaagatgca
tcgagattga
tgccggttga
acagcacctc
acgctaaaaa
ctgtcaccca
ccteegttga
cgaacctgaa
cggattcctce
acattgatga
tctecteecet
aagaggactt
aaaacctgac
ctagctctat
ttggctacac
tgctgttcat
gtgagaaaat
agatccacgg
cggaatccett
aattcgtgtc
tgattctggc

daacagaacaa

taacctgcag
gaacgagctg
gttcectgact
cgcggaaaac
gggtaaattc
cgaaccggte
tcgtgtactg
tgtcgeggec
taacaccagc
gcegatcgta
gttcatcagc
cgaagcgctg
agagttcgtg
caccggtgca
gggcaaaatc
gctggatctg
cgtaccgtct
ccagtccaac
cttcctgaaa
cttceceggea
tggtgacgge
caacccgatt
cccgaaccag
cggtgcgact
tgtcatgaaa
taaagagggc

atcctaa

ttcctggatc
aatgcaagct
acttttggcg
ctgeecggtag
gtgcaccata
actgctgctce
agcgcactgc
gccaaagegg
gaccaggaaa
atcaccggcc
aaaaccaaac
ccgtecttte
gagtctgegg
ttcacccacc
ttcaacgagc
tccgagattg
aacgcgetgc
gaaaccatcg
tctaaaagcc
gegetgggtt
tctctgcaac
tgtttcatca
tcctacaacg
gaagaccgtg
gaagcacagg

gcgecaaaag

79

agatcatttc
acatggctga
tcggcgaget
tagaaatcgt
ctctggecega
gtacgectget
tgaaagaacg
aaaaaccatc
tcctgaacaa
atgagattat
tgeegatcac
tgggtattta
attttatcct
acctgaatga
gtattcagaa
aatataaagg
tgagccagga
tggcggaaca
acttcatcgg
cccaaatcge
tgaccgtaca
tcaacaacga
acattccgat
tcgtaagcaa
cggacccgaa

tactgaaaaa

ccacaaagat
cggttatgca
gtctgeggta
cggtteeeeg
tggtgacttc
gaccgcggaa
caagcctgta
tctgeegetg
gatccaggag
ctctttcggt
caccctgaac
caacggcact
gatgectggec
gaataaaatg
cttcgatttc
caaatacatt
ccgtetgtgg
gggtacctce
tcagccactg
agacaaagaa
ggagetgggt
tggctacact
gtggaactac
gatcgtcegt
ccgcatgtac

gatgggtaaa

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
1647
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<213>

<220>
221>
<222>

<400>
gtg gcc
Val Ala

gag atg
Glu Met

tgg cac
Trp His

gct gcc
Ala Ala
50

gct geg
Ala Ala

ccg cca
Pro Pro

gcc gtce
Ala Val

agc gtc
Ser Val
130

atc aac
Ile Asn
145

cat ttg
His Leu

atg aac
Met Asn

ccg gcg
Pro Ala

FZ I BAR B

CDS
(1)..

45
aac
Asn

tac
Tyr

gag
Glu
35

gaa
Glu

gcc
Ala

aac
Asn

gcc
Ala

gtc
Val
115

cgg
Arg

aac
Asn

ctg
Leu

cgg
Arg

cac
His
195

(3696)

ata
Ile

cge
Arg
20

ttc
Phe

cca
Pro

gcc
Ala

ggce
Gly

gaa
Glu
100

aag
Lys

gcg
Ala

cag
GlIn

ggc
Gly

cac
His
180

acc
Thr

agt tca
Ser Ser
5

aag ttc
Lys Phe

ctg
Leu

<<0Q
—_

acc cgg
Thr Arg

ccg cag
Pro Gln
70

gtg gtc
Val Val

ggt gac
Gly Asp

aac atg
Asn Met

gtc ccg
Val Pro

ttg aag
Leu Lys
150

tac gcc
Tyr Ala
165

tac acc
Tyr Thr

aat ctc
Asn Leu

CccCa

ttc ggg

caa

Pro Phe Gly Gln

cgc
Arg

gac
Asp

gtt
Val
55

gca
Ala

gee g

Ala

gag
Glu

tce
Ser

gce
Ala
135

cgg
Arg

ctg
Leu

gaa
Glu

g8c¢
Gly

gac gac
Asp Asp
25

tac agc
Tyr Ser
40

acc tcg
Thr Ser

cce ccce
Pro Pro

ca ctg
Ala Leu

gta gcg
Val Ala
105

gcg teg
Ala Ser
120

aag cta
Lys Leu

acc cgce
Thr Arg

gtg cag
Val Gln

gtc gac
Val Asp
185

ctg gcg
Leu Ala
200

10
cce
Pro

cce
Pro

cca
Pro

aag
Lys

gCC

Leu

atc
Ile

80

aac gaa tgg ctg
Asn Glu Trp Leu Val

tce tecg
Ser Ser

gaa cce
Glu Pro

ctc gtt
Leu Val
60

ccg gcce
Pro Ala
75

gcc aaa
Ala Lys

ctg cgc
Leu Arg

gag gtg
Glu Val

atc gac
Ile Asp
140

ggc aag
Gly Lys
155

gtg aag
Val Lys

aag ccc
Lys Pro

gac ctg
Asp Leu

gtc
Val

acce

Thr
45

gce
Ala

gac
Asp

act
Thr

ggcC
Gly

ccg
Pro
125

aac
Asn

atc
Ile

aaa
Lys

acc
Thr

caa

205

gat
Asp
30

tce
Ser

gag
Glu

acc
Thr

gce
Ala

gce
Ala
110

acg
Thr

Cgg
Arg

tcg
Ser

ttc

gtc
15
cce

Pro

caa
Gln

cgg
Arg

gcg
Ala

gtt
Val
95

gce
Ala

gcg
Ala

atc
Ile

ttc
Phe

cCg

gaa
Glu

agc
Ser

cca
Pro

gce
Ala

gce
Ala
80

cce
Pro

gcg
Ala

acc-

Thr

gtc
Val

acg
Thr
160

aac

Phe Pro Asn

gcg
Ala
190

ggc

175

gtc
Val

acg
Thr

aag gac
Gln Gly Lys Asp

48

96

144

192

240

288

336

384

432

480

528

576

624
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gec
Ala

ggec
Gly
305

Gly

tcg
Ser

ctg
Leu

aac
Asn

ctg
Leu

385

agt
Ser

ctc

c gac

Asp

acc
Thr

cce
Pro

gag
Glu
290

aaa
Lys

gCcg
Ala

gat
Asp

ccg
Pro

gct
Ala
370

atg g

Met

cac
His

gat

aat
Asn

2gc
Gly
275

ttt
Phe

fte
Leu

gaa
Glu

ggc
Gly

gtg
Val
355

cgc
Arg

cc
Ala
cce
Pro

ceg

fcc ctg gtg

Ser

cag
Gln

aag
Lys

cce
Pro
260
cag
Gln

caa
Gln

atc
Ile

tcg
Ser

ttc
Phe
340

cgc
Arg

gtc
Val

gat
Asp

gac
Asp

gtg

Leu Asp Arg Val

aaad

ctg

cgc

420

gac

Lys Leu Arg Asp

Leu

ttc
Phe

act
Thr

gac
Gly
325

tgg
Trp

tgg
Trp

atg
Met

acc
Thr

ctc
Leu
405

ttc
Phe

gtg

Val

gtc
Val
230

acc
Thr

acc
Thr

gce
Ala

gcc
Ala

ttg
Leu
310

gac

Asp

gac
Asp

agce
Ser

aac
Asn

gac
Asp
390

gaa
Glu

aag
Lys

ctg

gtg gce ggc
Val Ala Gly

215

acg
Thr

act
Thr

atc
Ile

atc
Ile

agc
Ser
295

acc
Thr

ttc
Phe

gag
Glu

acc
Thr

ttg
Leu
375

ccg
Pro

gtg
Val
gtc
Val

ggc

gce
Ala

gaa
Glu

ggcC
Gly

atc
Ile
280

gag
Glu

tce
Ser

ctg
Leu

gtc
Val

gac
Asp
360

atc
Ile

ctg
Leu

ctg
Leu

gac
Asp

ttg

tac
Tyr

gac
Asp

acc
Thr
265

ggc
Gly

gaa
Glu

acc
Thr

cgc
Arg

ttc
Phe
345

aac

Asn

2cg
Ala

cgg
Arg

acc
Thr

g8c¢
Gly
425

ctg

Val Leu Gly Leu Leu

atc
Ile

gaa
Glu

cgc
Arg

tac
Tyr

acc
Thr
330

cgc
Arg

cce
Pro

gce
Ala

ttg
Leu

cac
His
410

ttt
Phe

cgce

aag cgg tgc gag acc
Arg Cys Glu Thr

Lys

gac
Asp
235

220

atc
Ile

gcc gg

Ala

CE_lt
His

ggc
Gly

atc
Ile

gac
Asp
315

atc
Ile

gaa
Glu

gac
Asp

tac
Tyr

ace
Ala

gat

gcc
Ala
300

cac
His

cac
His

ctg
Leu

tcg
Ser

cge
Arg
380

aaa
Lys

ctg
Leu

ggt
Gly

gcce

gta

cgce

cgg

Val Arg Arg

gtg
Val

gtg

X VaT

atg
Met
285

gag
Glu

cgc
Arg

gag
Glu

agc
Ser

atc
Ile
365

aac
Asn

gct
Ala

acg
Thr

gCcg
Ala

tac

Arg Asp Ala Tyr

81

acg
Thr

ccg
Pro
270

gaa
Glu

ctg
Leu

atc
Ile

ttg
Leu

atc
Ile
350

gtce
Val

cgc
Arg

cgg
Arg

ctg
Leu

cag
Gln
430

tgc

att
Ile
255

cgg
Arg

tac
Tyr

g8cC
Gly

atc
Ile

ctg
Leu
335

cca
Pro

gac
Asp

gec
Gly

ttc
Phe

tgg
Trp
415

tac
Tyr

cgc

atg
Met

gce
Ala
240

tcg
Ser

ctg
Leu

cce
Pro

atc
Ile

cag
Gln
320

ctc

Leu

tat
Tyr

aag
Lys

cat
His

cgc
Arg
400

gat
Asp

aag
Lys

cac

Cys Arg His

672

720

768

316

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344
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atc
Ile

ctc g

Leu
465

cag
Gln

ttc
Phe

gce
Ala

ctc
Leu
545

acc
Thr

ggc

aaa
Lys

cta
Leu

gaa
Glu

gac

gcc
Ala
610

ctc
Leu

gtc
Val

435

<20Q
)
.

caa
Gln

tac
Tyr

cag
Gln

ttc
Phe

aag
Lys

aac
Asn
595

gtc
Val

gac
Asp

ccg
Pro

gcc

Ala

gag tac gcc cat

Glu

cgg
Arg

atc
Ile

cte
Leu

ctg
Leu

gag
Glu

tac
Tyr
580

gac
Asp

gac
Asp

cac
His

ctg
Leu

gag
Glu
660

ggc acc atce

Tyr

gtc
Val

ctc
Leu
485

aag
Lys

atc
Ile

gac
Asp

gcc
Ala

ggc
Gly
565

cac
His

att
Ile

ccg
Pro

gga
Gly

atg
Met
645

acg

Ala

gag
Glu
470

age
Ser

tac
Tyr

ccg
Pro

aac
Asn
550

aac
Asn

ctg
Leu

cag
Gln

gtg
Val

agc
Ser
630

ttg
Leu

ctg

His
455

acc
Thr

aag
Lys

gtc
Val

atg
Met

gtg
Val
535

atc
Ile

ctg
Leu

ctg
Leu
615

atc
Ile

cat
His

aac

440

atc ctc
Ile Leu

aag cac
Lys His

ctc aac
Leu Asn

ggc cag
Gly Gln
505

atg gac
Met Asp
520

gtc atc
Val Ile

gtc ggc
Val Gly

gac agc
Asp Ser

ggc gat
Gly Asp

ctg gcg

Thr Leu Asn Leu Ala

665

cac atc atc gtc aac

gac
Asp

gtc
Val

gce
Ala
490

aag

Lys

gCcg
Ala

ggg
Gly

aag
Lys

ttg
Leu

gac
Asp

gce
Ala
650

aat
Asn

adc

82

cce
Pro

aaa
Lys
475

gcc
Ala

cgg
Arg

gCcg
Ala

atg
Met

ccg
Pro
555

cag
Gln

ctg
Leu

gce
Ala

tg
1

g
Va

gg8C

gaa
Glu
460

cce
Pro

tte
Phe

atc
Ile

ccg
Pro
540

tac

Tyr

gcg
Ala

tac
Tyr

aac
Asn

cgg
Arg
620

caa

445

caa
Gln

act
Thr

tcg
Ser

gac
Asp
525

cac
His

tcg
Ser

cac g

His

ctg
Leu

ccg
Pro
605

gce
Ala

cgg

Gly Gln Arg

635

gcg

ttc

gcc

Ala Phe Ala

ctg

ccg

ggc

Leu Pro Gly

cag

aag
Lys

ctg
Leu
510

cag
Gln

cgg
Arg

cag
Gln

Gly

cag
Gln
590

tcg
Ser

aag
Lys

tac
Tyr
670

atc gge ttc

gag
Glu

acc
Ala

gaa

e Glu

495

gaa g

Glu

tgc
Cys

Gly

atc
Ile

tce
Ser
575

atg
Met

cat
His

cag
Gln

ttc
Phe

cag

y Gln

655

cgc
Arg

acc

tgg
Trp

caa
Gln
480

acg
Thr

ttc
Phe

ctg
Leu

gat
Asp

tcg
Ser
640

Gly

gtc
Val

acc

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064
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Gly Gly

cee
Ala Pro
690

atg atc
Met Ile
705

tgt gtc
Cys Val

aag gac
Lys Asp

gag ggt
Glu Gly

gac acc
Asp Thr
770

cgt ggc
Arg Gly
785

cag ggc
Gln Gly

cac ggt
His Gly

gCcg 2888
Ala Gly

gat gcg
Asp Ala
850

caa ccg
Gln Pro
865

gac tgg

Thr
675

gag
Glu

gtc
Val

gac
Asp
755

aag
Lys

gac
Asp

cag
Gln

=<UQ
o

ctg
Leu
835

ttc
Phe

gtg
Val

gcce

Ile

tat
Tyr

gca
Ala

gtg
Val

gtc
Val
740

gac

Asp

cgc
Arg

atc
Ile

ctg
Leu

cag
Gln
820

gce
Ala

ctc
Leu

ctg
Leu

ttt g

Asp Trp Ala Phe

His

tce
Ser

ccg
Pro

gcg
Ala
725

atc
Ile

ccg
Pro

288
Gly

tcg
Ser

gaa
Glu
805

ccg
Pro

act
Thr

gce
Ala

gag
Glu

Ile

agg
Arg

atc
Ile
710

cgg
Arg

gac
Asp

tcg
Ser

gcc
Ala

atg
Met
790

ceg

Arg

agc
Ser

gcg
Ala

ttg
Leu

aag
Lys
870

C gag

Ile

tce
Ser
695

ttt
Phe

ttg
Leu

atg
Met

atg
Met

cgc
Arg
775

aag
Lys

ccg
Pro
855

cec
Arg

ctg

Val
680

age
Ser

cac
His

gcg
Ala

ctg
Leu

acc
Thr
760

dad

Lys

gag
Glu

ttc
Phe

tcg
Ser

gac
Asp
840

aac
Asn

cgg
Arg

ctg

Gly Glu Leu Leu

885

ggc aag ctg gtg cge ttg tcg ggg
Gly Lys Leu Val Arg Leu Ser Gly

900

Asn Asn GIn

gag
Glu

gtc
Val

<09
1)

tgc
Cys
745

aac
Asn

age
Ser

gce
Ala

aac
Asn

gic
Val
825

aag
Lys

ggc
Gly

gag
Glu

gcg
Ala

tac
Tyr

aac
Asn

gac
Asp
730

tac
Tyr

cce
Pro

tac
Tyr

gag
Glu

gaa
Glu
810

gag
Glu

tcg
Ser

ttc
Phe

atg
Met

ctg
Leu
890

tgc
Cys

gac
Gly
715

ttc
Phe

cgc
Arg

tac
Tyr

acc
Thr

gac
Asp
795

gtg
Val

tce
Ser

ctg
Leu

acc
Thr

gce
Ala
875

g8c
Gly

cag gac agc
Gln Asp Ser Arg Arg

905

83

Ile Gly Phe Thr

acc
Thr
700

gac
Asp

cga
Arg

cgc
Arg

gtg
Val

gaa
Glu
780

2Cg
Ala

cge
Arg

gac
Asp

ctg
Leu

gcg
Ala
860

tat
Tyr

tcg
Ser

cgce

685

gac
Asp

gac
Asp

caa
Gln

cgc
Arg

tac
Tyr
765

gce
Ala

ctg
Leu

gag
Glu

cag
Gln

gce
Ala
845

cac
His

gaa
Glu

ctg
Leu

cge g

gtc gca
Val Ala

ccg gag
Pro Glu

cgg ttc
Arg Phe
735

g8g cac
Gly His
750

gac gtc
Asp Val

ctg atc
Leu Ile

cgc gac
Arg Asp

ctg gag
Leu Glu
815

atg att
Met Ile
830

cgg atc
Arg Ile

ccg cga
Pro Arg

ggc aag
Gly Lys

gtg gcc
Val Ala
895

acc
Gly Thr
910

Thr

aag
Lys

gcg
Ala
720

aag
Lys

aac
Asn

gtc
Val

gga
Gly

tac
Tyr
800

aag
Lys

cce
Pro

28cC
Gly

gtc
Val

atc
Ile
880

gaa
Glu

tte
Phe

2112

2160

2208

2256

2304

- 2352

2400

24438

2496

2544

2592

2640

2688

2736
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tce
Ser

aca
Thr

gac
Asp

gtc
Val

cac
His

cac
His

atc
Ile

agc
Ser

gag
Glu

agc
Ser

gce
Ala

cag

Gln

cca

cgg cat tcg gtt
Arg His Ser Val
915

ctg cag ctg ctg

Pro Leu GIn Leu Leu

930

aag
Lys

ttc
Phe

gag

ttc ctg gtc tac
Phe Leu Val Tyr
950

gag tac ggc tac
Glu Tyr Gly Tyr
965

gcg cag ttc ggc

Glu Ala Gln Phe Gly

gag

Glu Phe Ile Ser Ser Gly Glu Ala Lys Trp Gly Gln Leu Ser Asn

gtg
Val
1010
act
Thr
1025

tcg

y Ser

1040

ctg
Leu
1055

gtg

Val
1070

gaa
Glu
1085

gaa
Glu
1100

cgg
Arg
1115

cgc
Arg
1130

980
ttc atc agc tcc
995
ctg ctg tta ccg

Leu Leu Leu Pro

tct gcc cgg atc
Ser Ala Arg Ile

atg acc atc gcg
Met Thr Ile Ala

cta cgc cgg cat
Leu Arg Arg His

ttc acg ccc aag
Phe Thr Pro Lys

atc aag gac ttc
Ile Lys Asp Phe

ctc
Leu

gecg
Ala
935

gac
Asp

act
Thr

gac
Asp

ggt

cac
His
101

gaa
Glu
103

atg
Met
104

gce
Ala
106

tcg
Ser
107

acc
Thr
109

ccc acc tat gag gac
Pro Thr Tyr Glu Asp

atc ctg ctg acc
Ile Leu Leu Thr

aag gcc aag gac

Lys Ala Lys Asp

110
agt
Ser
112
aac

113

atc
Ile
920

acc
Thr

tcg
Ser

<Q
[

ttc
Phe

gag
1000

ggg

Gl
5

cg
Ar
0

cc
Pr
5

ct
Le
0

at
Me

5

28
Gl

0

cg

Asn Arg

5

gac
Asp

aac
Asn

cca
Pro

g28c¢
Gly

gtc
Val
985

cgc
Arg

tce
Ser

ctg
Leu

aat
Asn

970

aac
Asn

cac
His

Thr

gac
Asp

gcg
Ala

ggc
Gly
925

age
Ser

g tac

Tyr

gcce
Ala

cag
Gln

gag gag ttc
Glu Glu Phe

ccg acc ggc
Pro Thr Gly

gcc gee gte

Al

a Ala Val
960

gtg gtg ctc

Va

1 Val Leu
975

tcg atc atc

Se

r Ile Ile

990

gcc aag tgg ggc caa

cac
y His

c ttc tt

g Phe

g tcg
0 Ser

g gac ggc
u Asp Gly

g ttg
t Leu

g atc
u Ile

c atc

y Ile GI

C aag ct

y Lys

c aat

84

Leu

act
Thr

cgt
Arg

aag
Lys

2ga

Leu

gac

g Cag
Gln

g tat
Tyr

ccg
Pro

atc
Ile

cac
His

ttc
Phe

gac
y Asp

ctc
Asn Asp Leu

10

gag ggg cag
Glu Gly Gln

1020

ttg
Leu

1035

tcg
Ser

1050

caa
Gln

1065

aag
Lys

1080

cge
Arg

1095

cgc
Arg

1110

tac
Tyr

1125

gcg
Ala

1140

05

ga
|

g
Gly

tgg
Trp

aac
Asn

cge
Arg

gce
Ala

tca
Ser

aac
Asn

gag
Glu

atc
Ile

ttg tcc aac

ccec gac
Pro Asp

gcg gaa
Ala Glu

tac ttc
Tyr Phe

ccg ctg
Pro Leu

gece gte
Ala Val

gtg ctg
Val Leu

aag gtc
Lys Val

ctg gcc
Leu Ala

gtg cgg
Val Arg

2784

2832

2880

2928

29776

3024

3069

3114 .

3159

3204

3249

3294

3339

3384

3429
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ctt gaa cag ctc gcc ccg ctg ccc agg cgt cga ctg cgt gaa acg
Leu Glu GIn Leu Ala Pro Leu Pro Arg Arg Arg Leu Arg Glu Thr
1145 1150 1155

ctg gac cgc tac gag aac gtc aag gag ttc ttc tgg gtc caa gag
Leu Asp Arg Tyr Glu Asn Val Lys Glu Phe Phe Trp Val Gln Glu
1160 1165 1170

gaa ccg gcc aac cag ggt gcg tgg ccg cga ttc ggg ctc gaa cta
Glu Pro Ala Asn Gln Gly Ala Trp Pro Arg Phe Gly Leu Glu Leu
1175 1180 1185

ccc gag ctg ctg cct gac aag ttg gcc ggg atc aag cga atc tcg
Pro Glu Leu Leu Pro Asp Lys Leu Ala Gly Ile Lys Arg Ile Ser
1190 1195 1200

cgc cgg gcg atg tca gcc ccg tcg tca gge tcg tcg aag gtg cac
Arg Arg Ala Met Ser Ala Pro Ser Ser Gly Ser Ser Lys Val His
1205 1210 1215

gcc gtc gaa cag cag gag atc ctc gac gag gcg ttc ggc tga
Ala Val Glu Gln Gln Glu Ile Leu Asp Glu Ala Phe Gly
1220 1225 1230

10> 46
Q11> 1231
<212> PRT
Q13> FEONERE

<400> 46

Val Ala Asn Ile Ser Ser Pro Phe Gly Gln Asn Glu Trp Leu Val Glu
1 5 10 15

Glu Met Tyr Arg Lys Phe Arg Asp Asp Pro Ser Ser Val Asp Pro Ser
20 , 25 30

Trp His Glu Phe Leu Val Asp Tyr Ser Pro Glu Pro Thr Ser Gln Pro
35 40 45

Ala Ala Glu Pro Thr Arg Val Thr Ser Pro Leu Val Ala Glu Arg Ala
50 55 60

Ala Ala Ala Ala Pro Gln Ala Pro Pro Lys Pro Ala Asp Thr Ala Ala
65 70 75 80

Ala Gly Asn Gly Val Val Ala Ala Leu Ala Ala Lys Thr Ala Val Pro
&5 90 95

Pro Pro Ala Glu Gly Asp Glu Val Ala Val Leu Arg Gly Ala Ala Ala
100 105 110

85

3474

3519

3564

3609

3654

3696
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<

Ala Val Val Lys Asn Met Ser Ala Ser Leu Glu Val Pro Thr Ala Thr
115 120 125

Ser Val Arg Ala Val Pro Ala Lys Leu Leu Ile Asp Asn Arg Ile Val
130 135 140

Ile Asn Asn Gln Leu Lys Arg Thr Arg Gly Gly Lys Ile Ser Phe Thr
145 150 155 160

His Leu Leu Gly Tyr Ala Leu Val Gln Ala Val Lys Lys Phe Pro Asn
165 170 175

Met Asn Arg His Tyr Thr Glu Val Asp Gly Lys Pro Thr Ala Val Thr
180 185 190

Pro Ala His Thr Asn Leu Gly Leu Ala Ile Asp Leu Gln Gly Lys Asp
195 200 205

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

Arg Phe Ala Gln Phe Val Thr Ala Tyr Glu Asp Ile Val Arg Arg Ala
225 230 235 240

Arg Asp Gly Lys Leu Thr Thr Glu Asp Phe Ala Gly Val Thr Ile Ser
245 250 255

Leu Thr Asn Pro Gly Thr Ile Gly Thr Val His Ser Val Pro Arg Leu
260 265 270

Met Pro Gly Gln Gly Ala Ile Ile Gly Val Gly Ala Met Glu Tyr Pro
275 280 285

Ala Glu Phe Gln Gly Ala Ser Glu Glu Arg Ile Ala Glu Leu Gly Ile
290 295 300

Gly Lys Leu Ile Thr Leu Thr Ser Thr Tyr Asp His Arg Ile Ile Gln
305 310 315 320

Gly Ala Glu Ser Gly Asp Phe Leu Arg Thr Ile His Glu Leu Leu Leu
325 330 335

Ser Asp Gly Phe Trp Asp Glu Val Phe Arg Glu Leu Ser Ile Pro Tyr

86
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340

345

350

Leu Pro Val Arg Trp Ser Thr Asp Asn Pro Asp Ser Ile Val Asp Lys

355

Asn Ala Arg Val Met Asn Leu
370 375

Leu Met Ala Asp Thr Asp Pro
385 390

Ser His Pro Asp Leu Glu Val
405

Leu Asp Arg Val Phe Lys Val
420

Lys Leu Arg Asp Val Leu Gly
435

Ile Gly Val Glu Tyr Ala His
450 455

Leu Glu Gln Arg Val Glu Thr
465 470

GIn Lys Tyr Ile Leu Ser Lys
485

Phe Leu Gln Thr Lys Tyr Val
500

Ala Glu Ser Val Ile Pro Met
515

Glu His Gly Leu Asp Glu Val
530 535

Leu Asn Val Leu Ala Asn Ile
545 550

360 365

Ile Ala Ala Tyr Arg Asn
380

Leu Arg Leu Asp Lys Ala
395

Leu Thr His Gly Leu Thr
410

Asp Gly Phe Ala Gly Ala
425

Leu Leu Arg Asp Ala Tyr
440 445

Ile Leu Asp Pro Glu Gln
460

Lys His Val Lys Pro Thr
475

Leu Asn Ala Ala Glu Ala
490

Gly Gln Lys Arg Phe Ser
505

Met Asp Ala Ala Ile Asp
520 525

Val Ile Gly Met Pro His
540

Val Gly Lys Pro Tyr Ser
555

Arg Gly His

Arg Phe Arg
400

Leu Trp Asp
415

Gln Tyr Lys
430

Cys Arg His
Lys Glu Trp

Val Ala GIn
480

Phe Glu Thr
495

Leu Glu Gly
510

Gln Cys Ala

Arg Gly Arg

Gln Ile Phe
560

Thr Glu Phe Glu Gly Asn Leu Asn Pro Ser Gln Ala His Gly Ser Gly

565

570

87

575
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Asp Val Lys
Gly Asp Asn
595

Glu Ala Val
610

Leu Leu Asp
625

Val Val Pro
Val Val Ala

Gly Gly Thr
675

Ala Pro Glu
690

Met Ile Gly
705

Cys Val Trp
Lys Asp Val

Glu Gly Asp
755

Asp Thr Lys
770

Arg Gly Asp
785

Gln Gly Gln

Tyr His Leu Gly Ala Thr Gly Leu Tyr Leu Gln Met Phe
580 585 590

Asp Ile Gln Val Ser Leu Thr Ala Asn Pro Ser His Leu
600 605

Asp Pro Val Leu Glu Gly Leu Val Arg Ala Lys Gln Asp
615 620

His Gly Ser Ile Asp Ser Asp Gly Gln Arg Ala Phe Ser
630 635 640

Leu Met Leu His Gly Asp Ala Ala Phe Ala Gly Gln Gly
645 650 655

Glu Thr Leu Asn Leu Ala Asn Leu Pro Gly Tyr Arg Val
660 665 670

Ile His Ile Ile Val Asn Asn Gln Ile Gly Phe Thr Thr
680 685

Tyr Ser Arg Ser Ser Glu Tyr Cys Thr Asp Val Ala Lys
695 700

Ala Pro Ile Phe His Val Asn Gly Asp Asp Pro Glu Ala
710 715 720

Val Ala Arg Leu Ala Val Asp Phe Arg Gln Arg Phe Lys
725 - 730 735

Val Ile Asp Met Leu Cys Tyr Arg Arg Arg Gly His Asn
740 745 750

Asp Pro Ser Met Thr Asn Pro Tyr Val Tyr Asp Val Val
760 765

Arg Gly Ala Arg Lys Ser Tyr Thr Glu Ala Leu Ile Gly
775 780

Ile Ser Met Lys Glu Ala Glu Asp Ala Leu Arg Asp Tyr
790 795 800

Leu Glu Arg Val Phe Asn Glu Val Arg Glu Leu Glu Lys
805 810 815

88
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@

His Gly Val Gln Pro Ser Glu Ser Val Glu Ser Asp Gln Met Ile Pro
820 825 830

Ala Gly Leu Ala Thr Ala Val Asp Lys Ser Leu Leu Ala Arg Ile Gly
835 840 845

Asp Ala Phe Leu Ala Leu Pro Asn Gly Phe Thr Ala His Pro Arg Val
850 855 860

Gln Pro Val Leu Glu Lys Arg Arg Glu Met Ala Tyr Glu Gly Lys Ile
865 870 875 880

Asp Trp Ala Phe Gly Glu Leu Leu Ala Leu Gly Ser Leu Val Ala Glu
885 890 895

Gly Lys Leu Val Arg Leu Ser Gly Gln Asp Ser Arg Arg Gly Thr Phe
900 905 - 910

Ser Gln Arg His Ser Val Leu Ile Asp Arg His Thr Gly Glu Glu Phe
915 920 925

Thr Pro Leu Gln Leu Leu Ala Thr Asn Ser Asp Gly Ser Pro Thr Gly
930 - 935 940

Gly Lys Phe Leu Val Tyr Asp Ser Pro Leu Ser Glu Tyr Ala Ala Val
945 950 955 960

Gly Phe Glu Tyr Gly Tyr Thr Val Gly Asn Pro Asp Ala Val Val Leu
@ 965 970 975

Trp Glu Ala Gln Phe Gly Asp Phe Val Asn Gly Ala Gln Ser Ile Ile
980 985 990

Asp Glu Phe Ile Ser Ser Gly Glu Ala Lys Trp Gly Gln Leu Ser Asn
995 1000 1005

Val Val Leu Leu Leu Pro His Gly His Glu Gly Gln Gly Pro Asp
1010 1015 1020

His Thr Ser Ala Arg Ile Glu Arg Phe Leu Gln Leu Trp Ala Glu
1025 1030 1035

Gly Ser Met Thr Ile Ala Met Pro Ser Thr Pro Ser Asn Tyr Phe
1040 1045 1050

89
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His Leu Leu Arg Arg His Ala Leu Asp Gly Ile Gln Arg Pro Leu
1055 1060 1065

Ile Val Phe Thr Pro Lys Ser Met Leu Arg His Lys Ala Ala Val
1070 1075 1080

Ser Glu Ile Lys Asp Phe Thr Glu Ile Lys Phe Arg Ser Val Leu
1085 1090 1095

Glu Glu Pro Thr Tyr Glu Asp Gly Ile Gly Asp Arg Asn Lys Val
1100 1105 1110

Ser Arg Ile Leu Leu Thr Ser Gly Lys Leu Tyr Tyr Glu Leu Ala
1115 1120 1125

Ala Arg Lys Ala Lys Asp Asn Arg Asn Asp Leu Ala Ile Val Arg
1130 1135 1140

Leu Glu Gln Leu Ala Pro Leu Pro Arg Arg Arg Leu Arg Glu Thr
1145 1150 1155

Leu Asp Arg Tyr Glu Asn Val Lys Glu Phe Phe Trp Val Gln Glu
1160 1165 1170

Glu Pro Ala Asn Gln Gly Ala Trp Pro Arg Phe Gly Leu Glu Leu
1175 1180 1185

Pro Glu Leu Leu Pro Asp Lys Leu Ala Gly Ile Lys Arg Ile Ser
1190 1195 1200

Arg Arg Ala Met Ser Ala Pro Ser Ser Gly Ser Ser Lys Val His
1205 1210 1215

Ala Val Glu Gln Gln Glu Ile Leu Asp Glu Ala Phe Gly
1220 1225 1230

<210> 47

211> 3696

<212> DNA

Q13> A&

<220> o e ~

<223> FEZORARE o BiX R KeD BT EfE b B

<400> 47

90
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@

atggctaata
aaattccgceg
ageccggage
gcggaacgtg
gceggtaacg
ggcgatgaag
tccctggagg
aaccgtattg
catctgectgg
tacactgagg
gcgatcgacc
tgcgaaacca
cgtgatggca
ggcaccatcg
ggtgtgggte
gagctgogta
ggcgeagaat
tgggatgaag
aatccggact
aatcgtggtc
tcccacccgg
ttcaaagtag
ctgcgtgatg
cagaaagaat
cagaaatata
aagtacgtgg
gatgcagcta
caccgtggtce
acggaattcg

catctgggtg

tctectetece
atgacccgtce
cgaccagcca
cagctgetge
gtgtggtggc
ttgcagtcct
taccgaccgc
tgatcaacaa
gttatgcact
tcgacggtaa
tgcaaggtaa
tgcgtttcge
aactgaccac
gcaccgtgea
ccatggagta
tftggtaaact
ccggtgactt
tttttcgtga
ctatcgttga
acctgatggc
acctggaagt
atggtttcgc
cgtactgtcg
ggctggagea
tcctgtccaa
gccagaaacg
tcgatcagtg
gcctgaacgt
agggcaacct

ctaccggcct

gtttggtcag
ctctgtggac
accggcagceg
cgecgecteag
cgcactggct
gegeggtgeg
cacgagcgtg
ccagctgaaa
ggtacaagceg
accgacggct
agatggtaag
acaattcgta
cgaagatttt
cagcgtacct
cccggeagaa
gatcaccctg
cetgegeact
actgagcatc
caaaaacgct
tgatacggat
gctgacccat
gggtgcteag
tcacattggt
gcgtgtcgag
actgaacgcc
cttcagcetg
cgcggaacat
actggcaaac
gaacccgtcec

gtatctgcag

aatgaatggc
ccgteetgge
gaaccaaccc
gcgeegecta
gctaagactg
geggetgeag
cgegeggtee
cgtacccgtg
gttaagaaat
gttactcegg
cgeteectgg
accgecctacg
gegggegtta
cgtctgatge
tttcagggte
acttctacct
attcacgaac
ccatatctgc
cgcgtaatga
ccgectgcgece
ggtctgactc
tacaagaagc
gtggagtacg
accaaacacg
gcegaggett
gagggtgegg
ggtctggatg
atcgtcggta
caagcccacg
atgttcggtg

91

tggtagaaga
atgaattcct
gcgttacttc
aaccggegga
cggttecegee
tggtgaaaaa
ctgctaaact
gtggcaagat
tccctaacat
cacacacgaa
tagttgeggg
aggacattgt
ctattagect
cgggccaagg
cttctgaaga
atgaccaccg
tgctgetgte
cagttcgétg
acctgatcgc
tggataaagc
tgtgegatct
tgcgtgacgt
cccacattct
taaaaccgac
tcgaaacttt
aaagcgttat
aagtcgttat
aaccatattc
gcteeggega

ataacgacat

aatgtaccgt
ggtagactac
tccgetggta
tactgccgca
gccageagaa
catgagcgcg
gctgattgat
ctcecttcact
gaaccgtcat
cctgggectg
tattaaacgt
ccgeegtget
gaccaaccca
tgcgattate
gcgeatcgee
catcattcag
cgacggtttce
gtccaccgac
tgcttatcgt
tcgtttccgt
ggaccgegtg
getgggtetg
ggatccggaa
cgtagcgcag
cctgcagacc
tccgatgatg
cggtatgcceg
tcagatcttc
cgtaaaatat

ccaggtatct

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
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ctgactgcta
gccaaacagg
gttgtaccgce
actctgaacc
aacaaccaaa
gacgtagceca
tgcgtgtggg
atcgacatgc
aacccgtatg
gcectgateg
cagggtcagc
ccgtceccgaat
aaaagcctgc
cacccgegceg
gattgggcct
cgeectgageg
gatcgtcaca
agcccgaccg
ggtttcgagt
ttcggegatt
gccaaatggg
ggceceggacce
atgaccatcg
ctggacggca
gcagetgttt
ccaacctacg
ggcaaactgt
atcgtccgece

cgctacgaaa

acccgagcca
atctgctgga
tgatgctgca
tggcgaacct
tcggtttcac
aaatgatcgg
tggctegtet
tgtgctaccg
tctatgacgt
gtcgtggega
tggaacgtgt
ccgtagagtc
tggcgcgtat
tacagccggt
tcggtgagct
gccaggactc
ccggcgaaga
gtgetaagtt
atggttacac
tcgttaacgg
gccagetgtce
acacctccge
cgatgccgtce
ttcagcgecec
ctgaaatcaa
aagacggtat
actacgagct
tggaacagct

acgtaaaaga

cctggaggcg
ccacggctct
tggcgacgeg
gcetggetat
cacggcaccg
tgcgecgatce
ggcegtagac
ccgtegtget
ggtggacacc
catctctatg
gttcaatgag
cgatcagatg
cggcgacgcea
actggaaaaa
gctggecctg
ccgtecgeggc
attcacgecg
cctggtgtac
cgttggcaac
tgcecagtece
taacgttgtg
ccgtatcgaa
taccccaagce
gctgatcgtt
agattttacg
tggcgaccge
ggcagcacgt
ggcgeceactg

attcttctgg

gttgatcctg
atcgacagcg
gcgttcgccg
cgegtgggtyg
gagtatagcce
ttccatgtaa
ttcegecage
cacaacgaag
aagcgtggtg
aaagaagcgg
gtgcgtgage
atccctgetg
ttcctggcge
cgtcgtgaaa
ggctetetgg
actttttcte
ctgcaactgc
gattcccege
ccggacgeag
attatcgatg
ctgctgctgc
cgettectgce
aactacttcc
ttcaccccaa
gaaattaaat
aacaaggtaa
aaggcaaaag
ccacgecgte

glgcaggaag

92

ttctggaagg
atggccagcg
gtcagggtgt
gcaccattca
gttctagcga
acggtgacga
gttttaagaa
gtgatgatcc
cacgcaaatc
aagacgctct
tggaaaagca
gtctggcaac
tgccgaatgg
tggcctacga
tggctgaggg
agcgtcacag
tggctactaa
tgtccgaata
tggttctgtg
agtttattag
ctcacggcca
agctgtgggc
acctgctgceg
aatccatgct
tccgttetgt
gcegtatcect
ataaccgcaa
gcetgegtga

aaccggcaaa

tctggttcgce
tgcattcage
cgtagcagaa
catcatcgtt
atattgcacc
tccagaggcc
agatgtggtt
gtctatgact
ttacacggag
gcgtgattac
cggcgtacaa
tgctgttegat
ctttaccgcg
aggtaaaatc
caagctggta
cgtcctgatce
ctccgatggt
tgctgcagtt
ggaagcgceag
cagcggegag
cgagggtcaa
tgaaggctct
tcgcecacgea
gcgecacaaa
gctggaagaa
gctgacctcce
cgacctggcec
aaccctggat

ccagggtgcg

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
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tggccgeget ttggtctgga actgecggaa ctgctgecgg ataaactgge aggtatcaag

cgcatcagcc gtcgegetat gagegecceg tettetggta getctaaagt acacgetgta

gaacagcaag agatcctgga tgaggccttc ggctaa

<210>
211>
212>
<213>

<220>
<223>

<400>

48
74
DNA

NG

APTEEREELE x S8 1EskE T
48

ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgaagg ttttagtcaa

tggccggetg attg

<210>
211>
<212>
213>

<220>
<223>

<400>

49
62
DNA

NEFY]

AREEREEEE x <9 ks T
49

ggggaccact ttgtacaaga aagctgggtt tatgaaatge tagcagectg ttgaatgett

tc

<210>
211>
<212>
<213>

<220>
<223>

<400>

50
82
DNA

NIEFY]

IR ERR R v JIRE < IE5 [T
50

ggogacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgactc atgatttgat

agaaaaaagt aaaaagcacc tc

<210>
211>
212>
213>

<220>
<223>

<400>

51

57

DNA

NEFFE

S EAREERILE v L8 S5 [

51

ggggaccact ttgtacaaga aagctgggtt caatcttcaa ggectcgtaac ctegtgg

93

3600
3660
3696

60
74

60
62

60
82

57
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210> 52
Q211> 64
<212> DNA
13> A&

<220>
<223> HRERRALRE I <G E8k5 T

<400> 52
gggoacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgecccg gttgcgggegg

cttg

<210> 53

211> 51

<212> DNA
Q13> A&

<220>
<223>  FRERGRITAS R E < B8 o5 1

<400> 53
ggggaccact ttgtacaaga aagctgggtt cagacggcgg ccggttettt ¢

<210> 54
Q211> 78

<212> DNA
Q13> AEFY

<220>
<223> HREMMEROE NEEEEE <G IEsk5 [T

<400> 54
ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgagta tcgcatttgt

taacggcaag tattgttg
<210> 55
Q11> 67

<212> DNA
Q13> ANEFY

<220>
<223> RIRFEMMEROLE NEREIE T < 8 k5 [

<400> 55
ggggaccact ttgtacaaga aagctgggtt tagtttacta gttgttggta ggaatcatta

attatcc

<210> 56
Q11> 76
<212> DNA

94

60
64

51

60
78

60
67
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<213>

<220>
<223>

<400>

NEFFS

FREN AR B L B R85 T
56

ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgattt acctcaatgg

caaatttctg ccgatg

<210>
211>
<212>
213>

<220>
<223>

<400>

57

50

DNA
NEFFH

FARR BRI SRR B < g S [
57

ggggaccact ttgtacaaga aagctgggtt tactggcgtg gagcatgcecc

<210>
211>
<212>
<213>

<220>
<223>

<400>

58
79

DNA
=152l

RSB KEERIE H < 882 1R85 |
58

ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgagga taaatatgaa

ccgtaacgaa attttattc

<210>

Q11>

212>
<213>

<220>
<223>

<400>

59

56

DNA

N 751

PR AR R & B ks |
59

ggggaccact ttgtacaaga aagctgggtt catgcageca tcgecttgaa cacttce

<210>
211>
212>
<213>

<220>
<223>

<400>

60
66

DNA
A&

PR AR R o B TE§%5 [+
60

ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgtcga tggecgatcg

95

60
76

50

60
79

56

60
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tgatgg

<210> 61

211> 53

<212> DNA
Q13> NERFY]

<220>
<223> HRHIREEEIE T 8. KEkh |+

<400> 61
ggggaccact ttgtacaaga aagctgggtt tacttgacca

<210> 62

Q211> 67

<212> DNA
Q213> NERFY

<220>
<223>

<400> 62
ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta

ccgegec

<210> 63
211> 51
<212> DNA )
Q213> A&

<220>
<223>
aminotransferase

<400> 63
ggggaccact ttgtacaaga aagctgggtt caggcgaccg

<210> 64

211> 1353

<212> DNA

Q213> KRR EEREE AR (2116077991)

<400> 64
atggagatga tggegatgga aaacattcag caaaatcagg

caatttgtgt ggcatgccat gaagggageg catcaagegg
gccgaagggg cctgggtaac cgacacagac ggacgecget
ttgtggtgcg tcaacattgg ttacggcaga aaggagecttg

ctaaaggagc tgccttacta cccgttaacg caaagtcacg

96

gggtacgeca ctce

IR EEAL R R 2 08 1R85 [ 1

accatgaagc tgataccgtg

PR TEEERL S B M B < I o S |

cgcggatcac ¢

gattaaagca aaaagatgag
acagcctgat agcccagaag
atttggatgc gatgtccggt
cggaggctgc ctatgagcaa

cacccgcaat tcaactggcg

66

53

60
67

51

60
120
180
240
300
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gaaaagctga
gaagcaaacg
agccgttata
tcagctaccg
catgcagctce
aatgaaatcg
gagcccatca
gaggacattt
ggacggacag
atggcaaagg
attttcgaag
g8cggdagcc
cagctgattce
agagaacacc
gtcaaagaca
gcgtgcaaag
aatgtcatcc
aaaacggtga
<210>
11>
<212>
<213>
<400> 65

65
450
PRT

atgaatggct
aaactgcttt
aattcatctc
gacaggcgca
cgccagatat
accgcatcat
ttacaggegg
geceggegeca
gtgagccgtt
gaatcacaag
cgtatcaggg
cggetgectg
agcgatcccg
cggcagtegg
aattgactaa
aaaaagggct
acgttgegec

aagaaagctt

tggcggegat
taaaattgcc
aagatatcgg
gcggaaatat
ataccggaat
gacatgggaa
aggcatccta
cggagceccctt
cgggtttatg
cgcgtatctg
ggaagctect
tgctttggcg
tgatcttgga
ggatgttaga
agagcecggct
gatcatcggc
gecattttge

tcaaacgata

tatgttattt
cgccagtacc
gcataccacg
aaatacgagc
cctgatgatg
ttaagcgaaa
atgccgecgg
ttgatttgcg
cactacggtg
ccattgtcag
tatgaccgtt
ttgaaaaacc
gcaaagcttt
ggaaaagggc
gatgccgeca
aaaaacggcg
ctgacagaag

taa

ttttttccaa
atctgcaaaa
gcaatacatt
ctttgageca
cagacacgct
cgattgcegg
acggatatat
atgaagtgat
tgaagcctga
cgactgctgt
tccgecacgt
tgcaaattat
taggtgagct
tgctgatcgg
aagtaaacca
atacagtcgc

aggacctttc

M EAR AL (2116077991) & JEE R 73]

cagcggatcg
cggcgaccac
gggagegetc
agggttcctg
tgaaagcgca
ggtcattatg
gaagaaggtg
ctgcgggttt
tatcattacg
gaaacgggac
gaacacgttc
ggaggacgaa
tcaagctctg
aatcgaactc
agtggtteocg
cggctacaac

ctttatcgtg

Met Glu Met Met Gly Met Glu Asn Ile Gln Gln Asn Gln Gly Leu Lys
1 5 10 15

His Ala Met Lys Gly Ala His Gln

Gln Lys Asp Glu Gln Phe Val Trp
20 25 30

Ala Asp Ser Leu Ile Ala Gln Lys Ala Glu Gly Ala Trp Val Thr Asp
35 ' 40 45

Thr ggp Gly Arg Arg Tyr Leu Asp Ala Met Ser Gly Leu Trp Cys Val
55 60

97

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1353
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Asn Ile Gly Tyr Gly Arg Lys Glu Leu Ala Glu Ala Ala Tyr Glu Gln
65 70 75 80

Leu Lys Glu Leu Pro Tyr Tyr Pro Leu Thr Gln Ser His Ala Pro Ala
85 90 95

[le GIn Leu Ala Glu Lys Leu Asn Glu Trp Leu Gly Gly Asp Tyr Val
100 105 110

Ile Phe Phe Ser Asn Ser Gly Ser Glu Ala Asn Glu Thr Ala Phe Lys
115 120 125

Ile Ala Arg Gln Tyr His Leu Gln Asn Gly Asp His Ser Arg Tyr Lys
130 135 140

Phe Ile Ser Arg Tyr Arg Ala Tyr His Gly Asn Thr Leu Gly Ala Leu
145 150 155 160

Ser Ala Thr Gly Gln Ala GIn Arg Lys Tyr Lys Tyr Glu Pro Leu Ser
165 170 175

Gln Gly Phe Leu His Ala Ala Pro Pro Asp Ile Tyr Arg Asn Pro Asp
180 185 190

Asp Ala Asp Thr Leu Glu Ser Ala Asn Glu Ile Asp Arg Ile Met Thr
195 200 205

Trp Glu Leu Ser Glu Thr Ile Ala Gly Val Ile Met Glu Pro Ile Ile
210 215 220

Thr Gly Gly Gly Ile Leu Met Pro Pro Asp Gly Tyr Met Lys Lys Val
225 230 235 240

Glu Asp Ile Cys Arg Arg His Gly Ala Leu Leu Ile Cys Asp Glu Val
245 250 255

Ile Cys Gly Phe Gly Arg Thr Gly Glu Pro Phe Gly Phe Met His Tyr
260 265 270

Gly Val Lys Pro Asp Ile Ile Thr Met Ala Lys Gly Ile Thr Ser Ala
275 280 285

Tyr Leu Pro Leu Ser Ala Thr Ala Val Lys Arg Asp Ile Phe Glu Ala
290 295 300

98
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Tyr Gln Gly Glu Ala Pro Tyr Asp Arg Phe Arg His Val Asn Thr Phe
305 310 315 320

Gly Gly Ser Pro Ala Ala Cys Ala Leu Ala Leu Lys Asn Leu Gln Ile
325 330 335

Met Glu Asp Glu Gln Leu Ile Gln Arg Ser Arg Asp Leu Gly Ala Lys
340 345 - 350

Leu Leu Gly Glu Leu Gln Ala Leu Arg Glu His Pro Ala Val Gly Asp
355 360 365

Val Arg Gly Lys Gly Leu Leu Ile Gly Ile Glu Leu Val Lys Asp Lys
370 375 380

Leu Thr Lys Glu Pro Ala Asp Ala Ala Lys Val Asn Gln Val Val Ala
385 390 395 400

Ala Cys Lys Glu Lys Gly Leu Ile Ile Gly Lys Asn Gly Asp Thr Val
405 . 410 415

Ala Gly Tyr Asn Asn Val Ile His Val Ala Pro Pro Phe Cys Leu Thr
420 425 430

Glu Glu Asp Leu Ser Phe Ile Val Lys Thr Val Lys Glu Ser Phe Gln
435 440 445

Thr Ile
450

210> 66

Q11> 1407

<212> DNA

213> HRIEAE R E K (seq 1D g19951072)

<400> 66

atgaacgcaa gactgcacgce cacgtcecec cteggegacg ccgacctggt ccgtgecgac
caggeccact acatgcacgg ctaccacgtg ttcgacgacc accgegtcaa cggetegetg
aacatcgccg ccggegacgg cgectatatc tacgacaccg ccggecaaccg ctacctcgac
gcggtgggcg geatgtggtg caccaacatc ggectgggge gegaggaaat ggetcgeacce
gtggccgage agacccgect getggectat tccaatccct tctgegacat ggecaacccg

cgcgecatceg aactctgecg caagetcgece gagetggece ccggegacct cgaccacgtg

99

60
120
180
240
300
360
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ttcctcacca
cagaactgcc
ggctcgacct
gactteccteg
gggctgggcg
gaactgggcg
gtgatcgtcc
gtgctgtaca
agccaggegg
ggctaccagc
ccggacaagg
gcggeggegc
gaggtcggcece
gacgtgegeg
gcgetgtttce
ggeetgetgg
cgcgaacagg
gatcttgtce
<210> 67
<211> 468
<212>
<213>

<400> 67

1

PRT
FRIRIFEIEILE (seq 1D 219951072) 2 MeEle 55|

cecggeggttce
gcggceaageg
tccteggeat
acgagcgcat
aagccgagtt
ccgaccgggt
cgeeegeggg
tctcecgacga
tgttcggcgt
cgetggacgce
gcegetgett
tgaagaacat
gctacttcga
ggatgcgcett
cggaaagcct
ttcgtcegat
tcgataccgt

gcgeeggtea

caccgeegtg
cgccaagaag
gtcgetggac
ccaccacctc
cctecgatggc
gggggegttc
ctaccacagg
agtggtgacc
acagccggac
gtgcatcttc
cagccatggt
cgagatcatc
ggagcgecetg
catggcctgt
gaacatcggce
cgtccacctg
ggtcegggtg

ccggtaa

gacaccgcga
cacgtcatca
ggcaagageg
geectgteect
ctggtggacg
atctccgagce
cggatgtggg
tcctteggec
atcatcctca
tcceggegea
ttcacctact
gagcgegagyg
caaagcctcee
gtcgagttcg
gagtgggtcc
aacgtgatgt

ctgcgegaga

10

tccgectceat
cgcggatcaa
ccgaccggcece
attactaccg
agttcgaacg
cggtgttcgg
agctgtgeca
gceteggecea
ccgecaaggg
tctgggaggt
ccggecaccce
gcttgetege
gecgacctgece
fcgccgacaa
acctgcgggc
cgeegeceget

gcatcgagga

gcactactac

cgcctaccac -

ggcegagttce
cgcteceggaa
caagatcctc
cteceggegge
gcgetacgac
cttcttcgee
ccteacctce
gatcgccgag
ggtggecetge
ccacgecgac
catcgtcggce
ggcgagcaag
gcagaagcgc
gatcctcacc

aaccgtggag

Met Asn Ala Arg %eu His Ala Thr Ser Pro Leu Gly Asp Ala Asp Leu

15

Val Arg Ala Asp Gln Ala His Tyr Met His Gly Tyr His Val Phe Asp
25 30

20

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

35

40

45

Tyr Ile Tyr Asp Thr Ala Gly Asn Arg Tyr Leu Asp Ala Val Gly Gly
50 60

55

100

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1407

-
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Met Trp Cys Thr Asn Ile Gly Leu Gly Arg Glu Glu Met Ala Arg Thr
65 70 75 80

Val Ala Glu Gln Thr Arg Leu Leu Ala Tyr Ser Asn Pro Phe Cys Asp
85 90 95

Met Ala Asn Pro Arg Ala Ile Glu Leu Cys Arg Lys Leu Ala Glu Leu
100 105 110

Ala Pro Gly Asp Leu Asp His Val Phe Leu Thr Thr Gly Gly Ser Thr
115 120 125

Ala Val Asp Thr Ala Ile Arg Leu Met His Tyr Tyr Gln Asn Cys Arg
o 130 135 140

Gly Lys Arg Ala Lys Lys His Val Ile Thr Arg Ile Asn Ala Tyr His
145 150 155 160

Gly Ser Thr Phe Leu Gly Met Ser Leu Gly Gly Lys Ser Ala Asp Arg
165 170 175

Pro Ala Glu Phe Asp Phe Leu Asp Glu Arg Ile His His Leu Ala Cys
- 180 185 190

Pro Tyr Tyr Tyr Arg Ala Pro Glu Gly Leu Gly Glu Ala Glu Phe Leu
195 200 205

. Asp Gly Leu Val Asp Glu Phe Glu Arg Lys Ile Leu Glu Leu Gly Ala
210 215 220

Asp Arg Val Gly Ala Phe Ile Ser Glu Pro Val Phe Gly Ser Gly Gly
225 230 235 240

Val Ile Val Pro Pro Ala Gly Tyr His Arg Arg Met Trp Glu Leu Cys
245 250 255

Gln Arg Tyr Asp Val Leu Tyr Ile Ser Asp Glu Val Val Thr Ser Phe
260 265 270

Gly Arg Leu Gly His Phe Phe Ala Ser Gln Ala Val Phe Gly Val Gln
275 280 285

Pro Asp Ile Ile Leu Thr Ala Lys Gly Leu Thr Ser Gly Tyr Gln Pro

101
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290

Leu Gly
305

Pro Asp

Pro Val

Ala Cys Ile

Gly Arg
325

Lys

Ala Cys Ala

340

295 300

Phe Ser Arg Arg Ile Trp Glu Val
310 315

Cys Phe Ser His Gly Phe
330

Thr Tyr

Ala Ala Leu Lys Asn Ile Glu Ile

345

Ile Ala Glu
320

Ser Gly His
335

Ile Glu Arg
350

Glu Gly

Arg Leu

Met Arg

Leu Leu Ala

355 360

Gln Ser Leu

370 375

Phe Met Ala

His Ala Asp Glu Val Gly

Arg Asp Leu Pro Ile Val

Cys Val Glu Phe Val Ala

Arg Tyr Phe Glu Glu

365

Gly Asp
380

Val Arg Gly

Asp Lys Ala Ser Lys

385

390

395

Ala Leu

Ala Gln

Met Ser

Arg Val
450

Ala Gly
465

<210>
211>
<212>
<213>

<400>

Phe Pro Glu

405

Arg Gly
420

Lys

Pro Pro Leu
435

Leu Arg Glu

His Arg

68
1335
DNA

AT R B (seq D

68

Ser Leu Asn Ile Gly Glu
410

Trp Val

Leu Leu Val Arg Pro Ile
425

Val His

Ile Leu Thr Arg Glu Gln
440

Val Asp
445

Ser Ile Glu Glu Thr Val
455

Glu Asp
460

g19951630)

400

His Leu Arg
415

Leu Asn Val
430

Thr Val Val

Leu Val Arg

atgacaatga atgacgagcc gcagtcgage
gccaaccgec agttcaagge geggecgege

atcgcccagg gecgggegecg catcctcegac

agcctcgaca acttctggat gecccttcacce

ctgctggaaa gcgcecgaagg catccactat

ggcaccgecg gectctggtg ctgcaatgcec

102

60
120
180
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ggceacggcec
gceeegeegt
atcgececge
accgecgctga
ctgatcggcc
atggtcaaca
cacaccctgg
aaggccegagg
atcgtcgagce
cggetgegeg
ggtttcggec
ctgacctgcg
gagaagatcc
tatacctatt
cgtcgcgacg
ttcagcctgc
gtgcaactgg
tgcttctggg
ccgetgatca
cgegecageg
<210>
<211>
212>
<213>
<400>

69
444

69

PRT
FRIRF L E (seq 1D g19951630) Z IEEER 51

ggcgcgagat
tccagatggg
cgagcctgaa
agatcgccct
gcgaactggg
accgcaaggce
acgtcgececg
agctggaacg
cgatgtccgg
agataacccg
gcgtcggcga
ccaaggggct
atgctgecett
ccggecatcece
acctgttcca
gcgacctgcc
cgeegeacge
agcacgacct
tcgacaagcce

tctga

cagcgaagcg
tcacccgetg
caaagtattc
tgcctaccag
ctaccacggg
cttctecgee
caacgecttc
cctggtgace
ctcggecgge
caagcatggc
agcettecgece
gaccaacggce
catgcaaggc
ggtagectge
gegggecegtce
caacgtggtc
ggacggcccce
gatggtccgg

ccacatcgac

gtggeeegge
ccgttecgaac
ttcaccaact
cgcgeceatceg
gtcggettceg
aacctgetgc
accgtcggcce
ctgcacggcg
gtggtgctge
atcctgetga
gcgeageget
agcatcccga
€Cgcaggacg
gcecgeegece
gaactggaag
gacatccgeg
ggcdagegceg
gtgaccggcg

cagatcgtcg

agatcgccac
tcgeegegeg
ccggetegga
gccagggeac
gcggeetgte
cgggggtcega
tgccegagea
ccgagaatat
cgeccaaggg
tcttcgacga
ggggegtegt
tgggegeegt
ccatcgagtt
tggcgaccct
gctactggea
ccgtaggect
gctacgacgt
acatcatcgc

agcgectggce

cctegactac
gctgacggaa
atcggcggac
ccgeaccege

ggtaggeggt

ccacctgecg:

tggegtggaa
cgeegeggtg
ctaccttcag
agtgatcacc
cccggacctg
attcgtcgac
cttccacgge
ggacatctac
ggacgegetg
ggtecggeggce
cttcgagege
catgtcgeeg

ccaggccatc

Met Thr Met Asn Asp Glu Pro Gln Ser Ser Ser Leu Asp Asn Phe Trp

1

5

10

15

Met Pro Phe Thr Ala Asn Arg Gln gge Lys Ala Arg Pro Arg Leu Leu

20

30

Glu Ser Ala Glu Gly Ile His Tyr Ile Ala Gln Gly Gly Arg Arg Ile

35

40

103

45

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1335
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Leu Asp
50

Arg Glu
65

Ala Pro

Arg Leu

Asn Ser

Tyr Gln
130

Glu Leu
145

Met Val

Asp His

Gly Leu

Val Thr

210

Met Ser
225

Arg Leu

Glu Val

Arg Trp

Gly Thr Ala

I[le Ser Glu

Pro Phe Gln

85

Thr Glu

100

Ile

Ser Glu

115

Arg Ala Ile

Gly Tyr His

Asn Arg
165

Asn

Pro His
180

Leu

Pro Glu His

195

Leu His Gly

Gly Ser Ala

Glu Ile
245

Arg

Ile Thr Gly

260

Gly Val Val
275

Gly Leu Trp Cys
55

Ala Val Ala Arg
70

Met Gly His Pro

Ala Pro Pro Ser
105

Ser Ala Asp Thr
120

Gly Gln Gly Thr
135

Gly Val Gly Phe
150

Lys Ala Phe Ser

Thr Leu Asp Val
185

Gly Val Glu Lys
200

Ala Glu Asn Ile
215

Gly Val Val Leu
230

Thr Arg Lys His

Phe Gly Arg Val
265

Pro Asp Leu Leu
280

Cys

Gln

Leu

90

Leu

Ala

Arg

Gly

Ala

170

Ala

Ala

Ala

Pro

Gly

250

Gly

Thr

104

Asn Ala Gly
60

Ile Ala Thr
75

Pro Phe Glu

Asn Lys Val

Leu Lys Ile
125

Thr Arg Leu
140

Gly Leu Ser
155

Asn Leu Leu

Arg Asn Ala

Glu Glu Leu
205

Ala Val Tle
220

Pro Lys Gly
235

Ile Leu Leu

Glu Ala Phe

Cys Ala Lys
285

His Gly Arg

Leu Asp Tyr
30

Leu Ala Ala
95

Phe Phe Thr
110

Ala Leu Ala

Ile Gly Arg

Val Gly Gly
160

Pro Gly Val
175

Phe Thr Val
190

Glu Arg Leu

Val Glu Pro

Tyr Leu Gln
240

Ile Phe Asp
255

Ala Ala Gln
270

Gly Leu Thr
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Asn Gly Ser Ile Pro Met Gly Ala Val Phe
290 295

Ala Ala Phe Met Gln Gly Pro Gln Gly Ala
305 310

Tyr Thr Tyr Ser Gly His Pro Val Ala Cys
325 330

Leu Asp Ile Tyr Arg Arg Asp Asp Leu Phe
340 345

Glu Gly Tyr Trp Gln Asp Ala Leu Phe Ser
355 360

Val Val Asp Ile Arg Ala Val Gly Leu Val
370 375

Pro His Ala Asp Gly Pro Gly Lys Arg Gly
385 390

Cys Phe Trp Glu His Asp Leu Met Val Arg
_ 405 410

Ala Met Ser Pro Pro Leu Ile Ile Asp Lys

420 425
Val Glu Arg Leu Ala Gln Ala Ile Arg Ala
435 440
210> 70
Q11> 71

<212>

Val Asp Glu Lys Ile His
300

Ile Glu Phe Phe His Gly
315 320

Ala Ala Ala Leu Ala Thr
335

Gln Arg Ala Val Glu Leu
350

Leu Arg Asp Leu Pro Asn
365

Gly Gly Val Gln Leu Ala
380

Tyr Asp Val Phe Glu Arg
395 400

Val Thr Gly Asp Ile Ile
415

Pro His Ile Asp Gln Ile
430

Ser Val

DNA
<213> FIAHEEAREERE (2116077991 ) Z #8382 TEE%5 | F

<400> 70

ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatggaga tgatggggat

ggaaaacatt ¢

Q210> 71
211> 65
<212> DNA

213> FAMRAEREEERE (g116077991) 2 HEi8 2 K8k |+

<400> 71

105

60
71
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ggggaccact ttgtacaaga aagctgggtt tatatcgttt gaaagctttc tttcaccgtt

ttcac

210> 72

211> 66

<212> DNA

Q213> BRI EEENEE (219951072) 2838 & 1E8%5 | T

<400> 72
ggggacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgaacg caagactgca

cgecac

210> 73

211> 48

<212> DNA .

213> HIREIBE R (219951072) 2 8 S aks | F

<400> 73
gggogaccact ttgtacaaga aagctgggtt taccggtgac cggecgegg

Q10> 74

211> 69

<212> DNA

Q13> FIRMKIRAFEEIEE (219951630) L HEI8 < TESKT [+

<400> 74
gggogacaagt ttgtacaaaa aagcaggcta ggaggaatta accatgacaa tgaatgacga

gcegeagtce

<210> 75

211> 49

<212> DNA

Q213> RHRFKIREEEIZE (g19951630) 2 HEE Sk |

<400> 75
ggggaccact ttgtacaaga aagctgggtt cagacgectgg cgeggatgg

10> 76

211> 57
<212> DNA
Q13> NERFY

<220>
<223> 1E$%5|TF

<400> 76
aaatttacta gtaagaattt ttgaggaggc aatataaatg aataaaccac agtcttg

10> 77
Q11> 32

106

60
65

60
66

48

60
69

49

57
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<212> DNA
Q13> NERFT

<220>
223> K5 IF

<400> 77
aaatttggat cctacaagaa agctgggttt ac

210> 78
211> 58
<212> DNA
213> AIEFY

<220>
223> 1Egk5 |+

<400> 18

aaatttacta gtaagaattt ttgaggaggc aatataaatg aacagccaaa tcaccaac

210> 79
Q11> 37
<212> DNA
Q213> NS

<220>
223> k51T

<400> 79
aaatttggat ccactttgta caagaaagct gggttca

<210> &0
L11> 57

<212> DNA
Q13> ANEFY

<220>
<223> 1§ |T

<400> 80

aaatttggat ccgttgagga ggecctcaaaa atgtccgaga tcactctggg caaatac

<210> &1

211> 35

<212> DNA
Q213> NEFF

<220>
23> %5 T

<400> 81
aaatttggeg cgccattact gtttagegtt agttg

<210> 82

107

32

58

37

57

35
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211>
<212>
<213>

<220>

<223>
<400>

aaatttggat ccgttgagga ggcctcaaaa atgtatactg ttggtgatta tc

<210>
211>
212>
<213>

<220>
<223>

<400>

aaatftggcg cgccattact tgttctgete cgcaaac

105

105

52

DNA
NEFF
IES%5 |
82

83

37

DNA
NigFr5

& Gl
83

108

52

37
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PREPARATION OF 6-AMINOCAPROIC ACID FROM F
a-KETOPIMELIC ACID '

G9

AR R B 5 — R FE 2 0 (UL 6- T D 8 (1 ST o R MF 28

6-ACA | )2 T3k o ARFREEIE— 5 (RBHIA —EAS B (1 LB 6-ACA Y
fife- T PO B (6 SUBE S T O OB L )2 J78k - ATEHRIE— 25 (AR
A P A6-ACAT T PUBR e U2 i AT - M) - RS ILEH -

€39

The invention relates to a method for preparing 6-aminocaproic acid
(hereinafter also referred to as ‘6-ACA’) using a biocatalyst. The
invention further relates to a method for preparing e-caprolactam
(hereafter referred to as ‘caprolactam’) by cyclising such 6-ACA. The
invention further relates to a host cell, a micro-organism, or a
polynucleotide which may be used in the preparation of 6-ACA or
caprolactam.
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%1041205215)‘@$UEE AOC R B EIEEAAR . 107.3.26
obg & =

l!/\:ﬁ; jé B ] ” ”7 I m

L R R G- B o » e 61 B (R
— B T R 5 R R B AL + EorR B M A T
{1 B e I B S R S B 2 B+ DL - OBl T

BB G - H T e (T
BTN (E.C. 2.6.)2 418 » B MR B e
R R SR (E.C.14. 1) MR -

2. WIEERIE 2 Sk > Hoh B 1) T AR
KB B B B R B A HE 2 T -

3. WIFERIE K2 73k + 5 B T LB L 1
SEE I 1 P B S T o T A G ~ BT R
B - KA BRIRLE - 4l T ML (EC 2.6.1.19) - L-
i1 B - B I B (EC 2.6.1.36) 2[5 0 = BB WL e (EC
2.6.1.39) » 5% R B (EC 2.6.1.48) ~ 2-J 2 BRI
W3(EC 2.6.1.67) K Bl 7 TRBR 6- BB (EC- 2.6.1.71)
A I LT -

4 WIEERIB IR F - 2P A R A 2

| {RBEIEER-6-75 S (EC 1.4.1.18) -

5. MIEKIE IR 5 o B o R A L JE R
S 1 I A S R T T AL o 4
2 A ¢ I (Vibrio) 6 BH % B (Pseudomonas)
I MR B B (Bacillus) © |LIFE B (Mercurialis) i 8 A 7B
(Asplenium) ; (5418 | (Ceratonia) : WAEIY) © AT R

%Hi

et

‘z“a‘l&
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8.

(Newrospora) ; 1 7% I & J& (Escherichia) i 2 2 5
(Thermus) : B & B (Saccharomyces) ; %6 & B
(Brevibacterium) ; W15 B (Corynebacterium) : B 1%
B B (Proteus) i 1388 B (dgrobacterium) ; HIiE B B
(Geobacillus) ; RENIEH JB (Acinetobacter) ; FLETHRKH
& (Ralstonia) 5 ¥ F9 I B BB (Salmonella) ; fL#H & B
(Rhodobacter) }, & 5 5k 5 J& (Staphylococcus)

e RIE1H 22 5 HrR kvl e b B 1 S B /3%
EREEANIEZBRE B EERE TR ER R
2 AR ¢ FEEARE (Bacillus subtilis) ~ BIRF AR
(Bacillus weihenstephanensis) ~ ERARAL M B (Rhodobacter
sphaeroides) ~ & = BB BRE (Staphylococcus aureus) ~ T
T SR 1 B E AR B (Legionella pneumophilia) ~ BRI R
FABR & (Nitrosomas europaea) ~ Wi 28 K (Neisseria
gonorrhoeae) ~ BEIR{E B J B (Pseudomonas syringae) ~
VBV 4T 1B B B (Rhodopseudomonas palustris) ~ T i3
(Vibrio fluvialis) B #k 1B 12 (Pseudomonas
aeruginosa) °

IS RIE 2 vk P BB B B2
HREEFFIID 2« F5IID S5~ FFFIID 8 ~ 3D 12~
FIID 15~ FEFIID 17~ FE&ID 19~ FF311ID 21~ FEFIID 23 -

E 51D 25 ~ 51D 27 ~ FE5ID 29 ~ FHIID 65 ~ FF%1/ID

67 » BLFFFIID 69 IR BB FF T FTiE AL -
WEEREIZHE EREMAEYRNE BIRER -
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9. WFERIESLZ & » EHEMEWHRME -

10. ZIFERIEOZ ik » HFEME R KABIEE (Escherichia
coli) »

LA RIE8 . ik - HPEMEMRER -

RMHEKRKENZ A HYZEBESFAEEEBES

(Saccharomyces cerevisiae) °



