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1. — bR FRATHRERB I ml, 2474 A FRERFHITB B L
mit, EFPAERTRBEI@EA —RENMARLARE, FAARHL—
REFEHEAOKBERFHLL SEQIDNO: 23] 84 it —REF S K E
b 80%AER 495 Ak, PR REARE T moREATE—REFEA TS
KIREWM SR, WEFREH TEAGFRBELIEIS ) 5%,

2. ARIBARANER | FTde 5 L, £ AR EANABNIES AT E
BeEHATRE, ARBRBME—XSFEAZOKBERGS K,

3. ARERAEZR 12F— RSB EmIE, LEARSNRDMHXEF
AHEOKRMERGSRGEARTRE,

4. ARERFIER |3 F—FEHEEER, LO45—RENM%B—RE
A HR S K FRAR.

SARIEAA|ZK 4 ik ey s £ tafe, EFAAFREEARE S HAHEN
A,

6. HIBAFEX 4R 5FEE Lm0, £ PR RREARMAATES
B Pk emn g B 48,

7. ARBARA) B R 4-6 E— TR M I8 T mBe, FP AT R R A RS2
Frixmiee AR A, RIAHEESLEG TETRAZREATHER.

8. ARIBAA| R 47 F— Pt E 2 mle, L P AR R ARNKNFRE
HTFRALRBEHTFHE.

9. RBARAEK 4-8E—FFEWE Lm0, A FAFERREABRESE
BINF, #HikZIMRTFHRUAT .

10. ARBERFER 4-9 F—Frik e B T mie, L ATEFR S RZHRM
& MRS ERA K, FTiRRRA AR L4 1 A R A X0 A S A 4578 M 44 k3R
2

11, RBARFER 49 F—FrikthEEmie, LVPERREREAL
Mo A FE N, I A RGNS DR T FK,

12, ARAERAIER 1] TR0 E Lm0, £ F ATk Bt AR eG4 3 F 9]
wabtf, RAR, RAE, RN EHIERBERA,

13. ARIERA)Z R 12 BT 8 E Lmie, X F ATiEsoRkSH a2E AR
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R .
14. RERF|ER 49 F—FTR 0B @b, LTERR 2% K2H,
3%k - s TN Bl
15. ARBRF)ZR 14 rReYm Tmie, EPArdieRik oo TEELL
5 B BALERBE(EC 1), #ABBEEC2), KMEBEEEC3), E40MEC4H), FH#
B2(EC 5), #=i£i285(EC 6).
16. RIBERAER 15 TRWE I M, P ATABELA ko THE
M RJKBE, RAYESE, KAyE BEEEE, HERIESS, 1B, RIKEE, d8
EB, HHE8, LTRSS, AR, T ia88, HAaBias
10 B, Bshe, FILAESFEE, B-¥3UiEHEs, FBIOWEE, FEHHEALEE,
Ba, pjidRMMBE, ¥ %EEe, siuBe, RAHEE, KB, £EH, R,
B, HEAETEE, RibEE, RIKBE, LRAMEE, ILEFNEREREE, M A
B, 3B EAEE, BOE, HBEHRE, 48, HRBEERFREE

bued

]

)

B ¥

15 17. ARIERF) 2R 16 TR B T @i, L PR TN TERE

B

18, AR FIABRERGE LM A 7 —FF RS 5
ik, LOBASENERETREARMNER 1-17 E—RABRFITH
RERBEMI, EBRZREAT FERATH.

20 19. ARBAAIZR 18 Frikah 5 ik, LT 0465 B S AALATIE B A 4G &~
.

20. MAJEEK 1-17 F—FRANRRFAMHERERE L@ EH &
BB E NP AR, ROAEBSGRAATIERAEREA
BEMR, EZERETELEMETH,

25 21, BRIBERANER 20 09 A&, HiL QLB R EBIARL ZH.
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WARFABHREBIER

5 FARAT IR

¥ 04T @ (Bacillus sp )4 & F REOGESANGEF L, BAHENE
BEERGyLIRALY. ENEAHHILEANRS, LEAHE LRES
JE IR AN (amenable), 3 % #4(nonpathogenic), # EXLAHE. vk, EF
FoAT H BP A ¥ R F 384T B (Bacillus licheniformis, B. licheniformis)¥ 2,42 3%

10 #1 &5 T & § RF) A MK (organisms)é) % #& & .

EHEEHG AW AT L, BPAEMAHMAK R (improved) 8 F RATH B £
o R E B0, W MR ARA, Blde R E Al b, T oR RS Lt
PAHANBHKARGEF R, REERRTREF R4,

15 HZ A
FRATA GBI WOATANEN F XA FREFRH LK E G LI F 5,
Blde R B IR, RABR, BAMSHF. KA, HFABLTEE IR
F] J% 44 (native to)7F 4 M (contaminant) % M4, 5 Prid Fah—# F 4, H—uk
TR B ik, BE P R TRE Emied IRFE @RANE.,
20 LEFEYIBE LT E R (removed)RATH], RARAG 1, BT T eGFEE
P A R A PR (shelf-life), SR R FRATF RS 44 - Su b B .
LR FRFATHEF RS K, LE20 FAELA RO KBEHY
FRMRRSRMZ R, CERAT AR 5 X kE I w0 Efg6f 9 A4,
0, 351% 4 30 O 40 K & B 0 2K B 42 K (Sloma 5, 1989; Wu 4, 1991; Sloma %,
25 1991)3 4 & B it 42 P R & & 8547 %] # (Simonen & Palva, 1993).

A PR
AE R EMRHzAFAR, TR ERABRFIOATHE LWL,
R — RS A EA ZOKBERA RS IR Y . AKX IR AE—FF
30 FRRBLIEAG ik, A RBTERBNRERRFIATE. BAEOKH
EML S AR st B K, BBmAAEANIN TR, RME—ANER
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EEMmAE, HRBG—REFXELE Ko/ KL EEAAXARE R
Bk, AEWA—F@PA, 'ié%ﬁ%ﬁ%%ﬁ%miwm%maﬁ
A RERE Z@mie, FAREKRE I WOE— RSN BB —RSHER
FEOKMBERG ERGER LA EE, A % K5 SEQID NO: 2 3| 64 (&
5 4 SEQ ID NO:2 4= 64), 3 SEQ ID NO: 2 | SEQ ID NO: 84 (&3 SEQ ID
NO:2 #o 8O Ff T #)—R S F % KR E 1V 80%48F), it E ) 85%48F), ik
E ) 90%A8F), L EMREE Y I5%AAE, RKLE S 97%ARE), ¥ AAER
THhBEIMRAZYG —REFBEAROKBEIRY Z KILEFE &M
(comparable conditions) F3& ey FXKE L@y £ 5%. HAFAERE

10 BEMRRAN—REFBEFZORBERG SR, WEFR &M TIRAN
FRBL@IEY EY 10%, ZMREV E D 20%, ZEREY £V 30%, LE
Hik VBV 40%, EEMREVEY 50%, RV EV 60%, RV EV 70%,
Y E D 80%, RFEMLY E S 90%. mML, HERERE L @ILLAT
AE—REFEARORBERN S K.

15 SRR F R A ATESR, RBRALBATERE Z @l FNRE
Tmet, FE—REHEAROKBENRS RGEEKRE, AFREMHT
VAAB B) L B (setup) 2 A3EREN, T AAFEF HA KT B4 X 9 BMEAK
Blhom B FHENRAEL, TR —REFEKRORAKTFHETERAK
BB Lo ARA B HERE KR, Flde mRNA ZEXAX T RLEHN

20 (immuno-based)s= 3.

AERH—FRGE, —HERRFEAFERERBEI@OTHEE)

— AR SEAR Y F Bk, R OEASEMNEALTIEA LR T BRE M
RFBHEBREKRE Lm0, BiEEHRATFZLIE T,

REPRE—FAFA, F—F ORI RFOTATLARE L4

25 FB, EHEEZY B FRTHRAE, LOSESEMERLATESR
Frid REARGG Lamfie, AiZRHAT FLELE 4.

23

AL BRA, ’Ji%%(construct) AR ) RGE A5 B A AR 48 4 33 4k 09 4%

o F, BB 8 RAAG A B RAAE4H (modified) F vh —FF KR RAF AL

30 F ‘\. Q24 B R B (segment). H FTIEAZ B FEAK €4 & 15 A K BR ¥ %20 )7 5
FEHF I, EARERBMEAR LS KiE“F A & (expression cassette)”

1->*



03813316. 4 o P EE3/12m

10

15

20

25

30

R 3L

FHRF T RATRE G REAEH /I IR R KLY S RATLE
0 Rt BA AR 5. BAIREF P T AL BAh Tk % BG4 85 51|
FIRR AR, B FF O ERRT, WFFH, 3 RTHBALGFT
(polyadenylation sequence), AR AF %), BET, 1E5 KA 7|, Fodb LT
Fridds$|F3l £ Y 4EB DT, URME FfodiiFK 2%, Frkde4 5T
VAT HESR , VASINAE R PR AIBE AL &, RARAEPTIRAZ S 75| 5 520 % Rk 494
FERF I ) AL R iE 3,

THRAEREE:, AXRIKEBETRAERLEEH —FHH
(configuration), ¥ 42415542 F 5 ATi& DNA B 5 60 %40 5 5| 480 % ¢4 i€ &
12 E, MmPTRas /9] T48% % Ikeh Rk,

SRR I AL ARERIBFT]” QERTRAT], CHBRAL
EOFMARINBRT ). TR 7 HAFEF B A0 EER KA L,
CiBH A ATG #2244 FALF 46, PRk %A /F 5):18 % .36 DNA, cDNA =&
SLEYAL B 7).

Fih: AL ETFTAFREBRA QIS RAEFZ S RAGETTR, L05E
B RE TR, BFE1E6M. 8F. BB fanit,

FAEBAR: AL E T RiFEBBAR QLIELHRINK G DNA 5-F,
HOABBALIA L KRG AR, FHIZH B TATIREREIER| 3 L4 84
Aeh& L,

AARE

— AR FIAAARTRE L, L4 A FRRFRTEE LS
o, RYAREREE@IA —AENMARLAERT, MELR D —K
3 EA &G KMEMHALE SEQ ID NO: 2 2| SEQ ID NO: 64 (&3 SEQ ID
NO:2 #= 64), 2 SEQ ID NO: 2 %] SEQ ID NO: 84 (2.4& SEQ ID NO:2 #= 84)
PR T —RENZKE Y 80%MEI 4 % Ik, P AT R EARE T kit
MR —RERHETEZOKBERGS K, WEFRAFTRHANEREL
Mgy £ 5%,

AL ETFTXFREBFRE @I, BT EMEARTRG—R SN %
B EBEEEOKBELGS RO REARZI, ERELPFHA
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(progeny) ¥ T AR 3 B T 4K tm o £ i 45 L (genetically) 48 B , 35 &£ H 4%
(isogenic)# @ JitL.

SRR B MR — i, BB —H(%) T 18 1L A RARIR E e 63t FAUAR A
TR 5 Hexd RiE S 3R, 2o GCG £ 4 @444 49“GAP”(Program Manual for

5 the Wisconsin Package, Version 8, August 1994, Genetics Computer Group, 575
Science Drive, Madison, Wisconsin, USA 53711) (Needleman, S. B. and Wunsch,
C. D., (1970), Journal of Molecular Biology, 48, 443-453). 1& A 4= TF1X & f
GAP 4T DNA &£ 5|3ftk:  GAP ZA 8344 5.0, GAP AP 454
0.3.

10 ARP—ANBHRRBE—FRSRRA BB ZaBGEAZNYD, LKA
SetEALTE R, AR RNET ) S R R M AR SN SR T REBRLY,
ET BT ELTRBEE EOKBERGRAS RGN LLER, k%
R £ T 2 H R (abolish)FTik — 3 % AR B 69 K Xk T A ARFT B 4o PR
ABAFRERAH MR FWRS KT EZ—, BERH, RIEMRGDEL

15 Bk RFqosk, KABROEHRAERE X Tl iBa(dRelE
MR AT B e R B 4 P )4 T b B K R A — A S A AR 63
A (JLA) 4= Novozymes A/S WO 01/90393, Novozymes A/S WO 02/00907). &
e, REAREGEHRFTEFRE —F Bt ELmie, LBiqs R0
% i —R S A B RO KMRENN S RO —RENABARITRE.

20 AL PR RHFT RIS RE—F @ E LW, CELBAIYR ST
EHZORBEREG S ROGAANRZAAE LRAERE.

WE—FEYEERE @0 T ARG T, TH—RSAHER
ARG —REF SR, Pk, REAPKRARATEFTREZ —F BIEL
mit, LOBHRB—REMFRE K —RZNFRAE.

25 ESRGI LA FY, TERFBRTREN TN E. B F2t)—H
F AR p AL ROERGENH, ITUBIRAREARETH
BNKGFETRER. Af, RERIRLY, FAWRER Lot Z
FiTAEF RRFNES, CRFMABEI@MBTEL. H A APTE B AR
ARGENSGT &, RHENZHENHELRTEE T MR FER.

30 WO 91/09129 #= WO 94/14968 (Novozymes A/S) , C.244iE T M/ KA 69 %
b R ERIIANEALE . AL ARAENEARFTEFTRAE—FTRGEL
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mie, VAR REARAEEZY 2AHN, RAZV ANHEN, RHLE
Y eNEN, AH—FHGT, FAFRARFEESTAHEN. RbaA
BT, EAMRTHAERERRGEEANEN, FIvAERL RS — k4
v, FEAFREABRAEEY 100N HN,

WO 99/41358(Novozymes A/S)(FL M A EIIANEH ZE) L2 LT H
MARBFAT BB N EFHI R RSATHES, RFIBIFE T,
H WO 02/00907 (Novozymes A/S)(FtH ZAILIIAARAH LI HEE T KB4y
FERSHENELS, KREAPRKRGEERFTESRE—F@OE T @E, LFA7
R R A F AT BAF| P e eh K B 4,

o8 1448 Al de i A & UM ATIO ) 6985 HATITA) T 1B HE F 2 Gk |
Ak, R, BANZELAER A FREIFLH. WO 01/90393 o F —H
BARELSI B L@ EERTY, MEAFRRAZRMEFRLHGAEART
ik, AATARIIANMARE, KERRARES RS RE—F @05
e, BT RRARKESD L Mt £ ERFT, MEAFEATR
AFRMATIRY AR G EELL .,

AL PR BALEBAM R, L OERABILA T YHALERFT, E&
FEBAFTEH—R S AN T BRI, BRI ES RIS A
SIS &M T, 8 FRRBADFF| EESE MLt RiX.

STAVA B A XA YA (manipulate) % AL 2 34 AR % ARGGAZ H B A 71, R R L
Frid % BK, 35 P73 AR BT 5 35 N SR AT 89 3R 90T A6 R 32 AR 04 3 ol 249,
XI ok T ERIEHRAK, A EL DNA F A IS FBF 5 69 K RAUIR 4o,

W AFTA M FE (vield)W € 7k, RRSATHTHALBARY
REHFR BHTH B TEL. BN, Rl E20MEERHUANBHTHE
WAL F ) = EE A, TR B R0 TARSENY BT HFF], rikELwm
JRiR A R AR TR BT ) — AR E AT TR BB TR 4R
BHRER, EANFAESROER, AR TFITURIEMERLTE LM
N2 TREREFROHFTRAT], LOERTARYG, BiEe, FREONEIDT,
FETTNBAmERmEA SR, 5FTE B I MR RRFRGEARR
1%F.

RERLVEBHER (HINRABBEI BT ) RN ERHTF
BT, ABORTHEDT: XMATE lac BT, REGHER
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(Streptomyces coelicolor) # 3% [5 4% B 3 B (dagd), & ¥ F 384T B (Bacillus
subtilis ) ¢4 R B 4% B 48 B (levansucrase) ik B (sacB), MR F AT E ) o-EH
B A B (amyL), % # B8 W F 047 8 (Bacillus stearothermophilus)# £ 5 #&
(maltogenic)iZ 43 B 2 B (amyM), F&IEH 5 3047 8 (Bacillus amyloliquefaciens)
5 8 e LA R (amyQ), HRF BN FTELBELAR (penP), #FEF AT
B4 xyld #o xylB 2B, FRAZAWE B-M Brheds K B (Villa-Kamaroff %,
1978, Proceedings of the National Academy of Sciences USA 75:3727-3731), vA
A tac J& 3T (DeBoer %, 1983, Proceedings of the National Academy of
Sciences USAS80 : 21-25). £ % B3 F L “Useful proteins from recombinant

10  bacteria”in Scientific American, 1980,242 : 74-94; #= Sambrook %, 1989 (JL
X)) FFiE,

EET A BT TR W093/10249, WO 98/07846 F#= WO 99/43835
(Novozymes A/S)FT ik, H AR FAEKIIANMEALE . KRELARLE®RT E
FREGE—FEBEEEE, LY FREARNFRBEHTRALBE T4

15 .

B ik 35 %) 5) 5T AE A6 Z AL T /5], B —FY 4 8 L mic iR Ak
Kb R T, PTIRA LT A5 TR R4 T AT A £ IKE) 1% BT
544 3K, AEATEATLG B I mAe T AR A LKL F RS AR AT AL
7.

20 PR 354 B 5 47T HE A6 -F /45, mRNA ¢ 3FEF R, BT T4
R IEEmietrdER TR, R34 TREWER T %MATE S R
FEAF 54 SR, AT EPTA G L mie b AR R AT 5 A FIART R T A
A .

i 35 %) F 5 45T A % IR BB 5, Br—F T4 bk 48 T ik 4%

25 HEFFIN IRMGAI], FFRAHKNEEAESE Z@RIARNET,
RS IRFEEE] T4 mRNA b, EATAANE L@t nns
MR BRAL R 5 AR T B T AL A,

PRk 3z 4| 3 5T A5 5 RBA R, LB 5 % Ke BA R R EHRN A
AEFT|, F18-FH AN 5 RN I bif R, PTARTERA |4

30 %A FF|H 5 AT 4 K (inherently) 0415 5 BB AR, Z1EF KA HBEKR
FEEERIRAE T 5 RAFTE Nk S KRR B R R A&, RE, itk
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500G S AT a5 TR AL 5 5] R G11E T IR AL X, & P ik 45 AL
W ARARR LSS RAEBRE, THESFBOETREDR, A&, T
FAFFiA R RAFETRGAR L EHRRRGETRAEAR, RBHHES
FREG i, Phn, AEATH-FRIA G % RN FTATE £ @I0e 5 ibi® 20912 5
5 FR%GARX, AR TALEA,
MBE I A RETRAEBE R A THROLRGE 5K
HIR: F3ATHE NCIB 11837 ¥ X F 1B 8, B AMEN FRATE & o-iE
B, MR FIOATHAS EATH & @ 8 (subtilisin), R F FAHAF 64 B- k) BLAREE,
"% AN F F0ATH 69 T B G B (aprT. nprS, nprM), FeAs 3 ¥ 047 H prsA.
10 £ %4Z-5 kL Simonen #= Palva, 1993, Microbiological Reviews 57: 109-137 Ff
Prid 3z %) 7 20 05T A SR B4 T % KRR K% 09 RUA B A 5] 69 7T Ik 40 20
R . FF4% % kAR A B /7 (proenzyme)3k % AK /& (propolypeptide) (3, — 245 5L F
B B (zymogen)). % MK/RIBF R KIEME, e 2 KRR A H1E
15 B PTiE Al kit A MG E W 5 Ik, FTE AT AL X =T 1F A = F ¥R
AR REFRMHBAOBMEEGBE@QPE), REFAFBHOFTRELE
(nprT), Bk /B 8% & (Saccharomyces cerevisiae) %1 o- B F, KA #HREE
(Rhizomucor miehei) ) X % 2. B & & B8, Fo¥ I 9% 4 85 (Myceliophthora
thermophila) #9484 (laccase) (WO 95/33836).
20 LT RAA KR A AT % RO RAERH N, ATERK R4 F AT % K
EAFET, FEARETKREASTAEANKEGARLARA T,
BRE, WARES AR @A KA A S ARy R AR
3|, TRz 2ty £H R, EAF DB AR (QIEF LRSS Y), 4T
F 3% ] (turned on or of )Tk L B #G R A ARSIz 2%, REA MR %P
25  WAAE RS GIE: lac, tac, Fo trp BT A 4. BET, STH ADH2 A 43
GALI 2%. AHAMEZATY, AELZACHE_STRERBLAR(CATA
A ENY ) BAREORAB(CNMEELEY ), WHEALT, HAAHT
R B IR F R 5| T SR 5] TR HE .,
AEALY B QAL PREM IR TRRABIR, L SR FR
30 Aedz%| B3 T 48 ZiE 4 (joined together)k F A FH R A HIK, ZHRAKELIE—
RE N FIRATRFI AL &, ARAF T PR EIBARBFRBADFTA B R th 4%

10
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FEAFT], RH, TiBRiL AT R AT 7 R AP 5] i A B A AR IS
NAE R EBAR, RERRLABRERA T . 2 EPE AR B,
Fr ik S A i s T 8Kt , MdAEIF %4 5 7| o7 Stk 1 ik 45 B S8 ey Rk dn
# A7 3

P ik & 48 & K BAK T DL —AEFTHAR(Bl4e, RERAFBE), CTAFEH
AEL DNA F 538, FTREMELFRAET] . BFERREFIET AT
R B G BT iR BT AN E T @R e R, P SUKTT DR & 64 3]
AR AL,

Pk BART VAR A £ A B BAR, BP4EA F e B ENEAR, L5
10 #I AR T R AR 4], Blde, RAE, FEMRIAMS, BB EEK, A

I g ke A,

Fi i BARTT L AMEAT Atk B & 2 4] 69 L B (means). A, ATEBART
VA SIAFT 48 oment, EA#NARAF 5 CHHESENG R EAR—
REH ., B, TRHEABKRI AL, A LEXCSEINAER @it

15 A B 4943 DNA 69BN S AN EARR AL, T A4EAET,

AL B B L A — R $ N FRATRY, TRt e
RS, SR —FAR, HL7HIREFEDF (biocide)k 7
FM, EBIME, TSIk R FHE (prototrophy to auxotroph)3F 3 .

] 69 AT 50 A F AT E 69 dal A B R R FIOATH 09

20 dal 2B, XFRFAZRME, LAFFEL, TAEL, AFEFROIRE
P B AT,

ALK R BT R BARMR L O —FF LA, ST IR RIRE R A2 ik 18 £
ey R R, RARFTEBARE@ICT TRBTAREM A T3 4.

A A NPT E £ mA A B 4, P BART IR M T AL FTiE % IKe9A%

25 FHEAF], RARHRHAREEE R R R AL AL KRB GIE
S BARTE, K&, FFEBART QLML FRAFF], RIEFALRR
F0 AP FTiA S T e A R, W An A BT SIME AT R BRI A
Bl EART LR T M ARG HLE. AR GELSIHAL TR
M, FTR AT AR A R B ENETR, 40 100 5 1,500 asihrt,

30 fhik 400 3| 1,500 AN AAT, &AL 800 2| 1,500 ARk st, € 5T 4 ¥
o & AR R, AR EZFIREMEGT M, ATk T4 AEFT 5 ATk

(94}

d,

11
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78 E e R B F ey Fe 5 SI R R F 5], FHoh, Pl B AT 4 kDA
RGABAZFRAS) . H—F B, FEBKRTELERREL, %43k

7w Emine R,
T AEEH, MERRETESLFRL, CRAMRBAREDNEL
5 miet A A4, @E E A5 40 E Rk pBR322, pUCI9, pACYC177
F= pACYC184 ¢4 E 412 5 (STAXMATE + 24| ) 4/ 4 pUBL10, pE194,
pTA1060 #» pAMssl ¢4 Z #lA2 & (TAFRAFA T E41). P L 4lR 5T
AR R BRI 1R £ mle M 69 2 48 & A B89 (temperature-sensitive)(JL A7) 4o
Ehrlich, 1978, Proceedings of the National Academy of Sciences USA 75: 1433).
10 REBPAALF B — A LN, TiREAAE T mie, 215
Firid 3L R = 464 75 i (product). 3EAnFTidAZ BT 5169 M4, Tl it 4o
THXEF: BHERINGE S AR ENELI A E T @i R
8, RAeR@MIEA Y IEHHEN G FEMRIFRAR, TEIH -y
(amplifiable)it 4 47124 & B 5 A (included) Ff R AL H B A 5] F , Ad T 1L
15 @it fe A 218 QR F A MR AT E mie, RAFMELFRFF) HI}

FEN.

B RGEHE B IR AR R B R A Y F 4R R ARG R AT AR KA
R 2-4m(JL4) 42 Sambrook %, 1989, JL_EX),

FEARGI A mA B Emie, TH4, ARAERKRELILF 4, Chang

20  #= Cohen, 1979, Molecular General Genetics 168: 111-115), A& AL
#)4=, Young #= Spizizin, 1961, Journal of Bacteriology 81: 823-829, #X Dubnau
#= Davidoff-Abelson, 1971, Journal of Molecular Biology 56: 209-221), # % 3L
(JL#)4=, Shigekawa #= Dower, 1988, Biotechniques 6: 742-751), Hit#:i%&
(conjugation)(JL#]4=, Koehler #= Thorne, 1987, Journal of Bacteriology 169:
25  5771-5278)k #tA4T.

AEPARLEFERS R R G —FEAOBEL@E, L PREFREBKLE
SAEBRYT, REZMAFTHRUATF. KRLALFTLF e REBRAT G
SHEANKRE S AFE, AR 2R E (cluster) T4 £ —ALE T R A
% RRF mRNA, #ldemaRgHERGBG KR, FERITFHRITAR

30 T RERIIE, FRGEHBBPEEGHRIEAB S, AERAEESR
RS A BRUT HRIF TR A BIE 2T, AR RBYTF

12
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T W3S 2 T A ARG #) (maintained) A E T EE E, Blde, RS T @A
R RE A (R A SR TR T AL RAL S L AT A8 18 £ 40
JadgrnastE), RHE AL RRBATTRIEFTEMERZ EHLERLE. FF
FERATARSE TMIOA R, EEXMNELT, ZAXBNY YR GATiESE
S EWMRRAFENEES, FAXZHAT, ZEABRSRATRER LY EF
B. RGBSR F WG TEERRINREAR, ZART HE L6 R 45
W, B RELSIEEEERL RN K8ESE T, £ 49 (eubacterium)
AFTHGEMA., H—AERFTEY, HERSBYFTHETHELRES.
I i B3t A bl = W) RAEFT B F M AR R ARG 54, ©RI L ETH
10 &, A TAEMEA®EERRTFRATE F &,
—A MR ERFEY, TEFR S IKZIMAEY RRAREIK, LK
e HE R AT XA AN E R RIS,
A—AREERTETY, FERRSIKER EDERAFMN, 77 AR
SR 691084 3, F 18] 4R (intermediate).
15 F—ANEHRFETRE—F O E I, L AR RS AR LA X
bEROAgAEE, RAR, AT, BAKLEY, RREFRN, Lk
FIf i B% kAL o 4h @85 B L B,
— AR FEARFTET, TERR SRR, AR ik o Tk
HyBh. FALLREB(EC 1), 3#MB85(EC2), KMH(EC3), ZMEFE(ECY), &
20 ABEEC 5), AE4EBEEC 6). MATABELAL A4 TG EN: K
B, obEE, RMF HETEE, HEREE, B8, Rk, LAIARE,;
¢ ¢fE B, JUT /A B&(chitinase), A /A BE, ILMAFAE A4 H 85 (cyclodextrin
glycosyltransferase), ALEAMAEAZBABE, BEBE, FILAEEE, B-F ILAEHEs,
R, R EHEAIE, FAEFE, XLAIYDEE(haloperoxidase), F
25 Y EBE, (kB RMBE, 4B, £3Ee, BB, RoE, HEMETH,
AAvis, i, SAMNYEE, WEL BB B (phytase), B ALEE, A
B, EOBE, HABMMREE, 34388, 35 R BLIKEE(transglutaminase)f A
KAEfe, Rk Pkl R8N ERAER,
AEPE T O RAERRFBATARETRE I @B T4 EE ) —
30 FPRGERFYE TR, OB ESENERLAFTRERARLNE —F BTN
MRFATARERE @I, MEFHETHETY. —NERFETA

13
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F o Bk, R EAS BRI RBARE T, EARHeEH
RAgidde T, FHAARS B TR S T e 5k, RAKAF H6 TN
Aa B,
AEAHNGTHET, REA@RAEZASFEESROETRIERET. A
S AAURCAe A EBATIESR. Blde, PTiE 400 T 18 i3 42 48 (shake flask)3E 4,
MAER ALK B (L3555 . F (batch). 2d(fed-batch). 3 B AL #)kE
FRERILZBEHETY, fEENEREAFRTES KEE T/ o B8
FM T RATHIZR, AR R ELENTRIERE T A RGIR Aot ikt
17, BRAFOCLBRFARNEAANE. GENRAALOBER
10 (commercial suppliers)2 =T AR5 T 44 20640 #) & (] 4o £ B A 32 R k8,
‘1’ AN (the American Type Culture Collection)#9 Bl 3k). 4o R AT £ % BRAR ik E‘J iy
TRIESRA T, T HEMTEIERAE IS K, o R PTiE S KR 4
?J‘}Aéﬁ}ﬂ@%iﬁ*%@di e.
R FIEAATA I3 S T A AT H A 980 FT iR 8 2 mie kK
15 34, oM PR3E R A (minimal medium)3k £ A (complex)iZ ik, H o446
i% 49 4 A4 (supplement)., A-iE 693F SRR B B B AT ARIEA T 6 B
(recipes)#| & (Hl40 £ B AL FHERAR T o) B ). sIZ AR RAURC4m
& 7 kR B (B e, a ) FeBt ¢y A P (references), Bennett, J. W. #=
LaSure,L., editors, More Gene Manipulations in Fungi, Academic Press, CA,
20 1991).
B B IR A AARIR o dext b B BKAF &Y 7 ik RAR R, X AR 7 T &
R AF IR, HREE T4, RBERMH K. Blde, 7T A B&iX 55 (assay)
R AT S Ry E I,
FITA% % IKT ) RARIR S 4m b o5 iR B, fldo, STRVE R ik, G352
25 RFETF, B, ZJE. B, HET *k(spray-drymg)\ ARERIE, WEFHR
ERACKRENATIE % AR,
AER LR A 2 ARAUR 4o 7 ik b4, TR F E B ETRRT, B
M (B3, BT IREN . FEEM. RAKEAN. EM R E(chromatofocusing)
Fatk AR & 3 (size exclusion)), WK ik (4] 4o H) & B 5 &, K A (preparative
30 isoelectric focusing)), £ 7+ f#E (differential solubility)(#]%=, ARER4EITIE),
SDS-PAGE, H4RIX(JL#)3=, Protein Purification, J. -C. Janson #= LarsRyden,

14
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editors, VCH Publishers, New York, 1989).

ARG =7 By AE—F IR ARRFRATEREIRE Lm0,
BRI &R —FRBG TP AE, LOEELERRLAPIRAMER
KRG LML, AmB|EITEFY, Ty B RENHTHEG =,

15
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H1/15671

<110>

120>
<130>
160>
170>

210>
211>
212>
213>

220>
221>
222>

<400>

tg gaa
Glu
1

gaa aaa
Glu Lys

gea gee
Ala Ala

gea cca
Ala Pro

geg teg
Ala Ser
65

aaa tac
Lys Tyr
80

ttc agt
Phe Ser

ctg gag
Leu Glu

gac ggc
Asp Gly

gtg aaa
Val Lys
145

gca ggt
Ala Gly

WHET 23 07) (Novozymes A/S)
ZFE5. D, i Sk

Wi BT, FRIR A&

W B B
WL T,

O 0 2 AT T 7 R Al
10196. 204

84

PatentIn version 3.2

1

4325

DNA
A S AUAT B

CDS
(3).. (3836)

1

caa gta gcg gct tit ccg gaa gta gaa aaa gtg ctt ccg aac
Gln Val Ala Ala Phe Pro Glu Val Glu Lys Val Leu Pro Asn

5 10

agg cag ctg atc aaa ccg act aaa cag tct gtg
Arg Gln Leu Ile Lys Pro Thr Lys GIln Ser Val
20 25

aag gat gaa aaa gaa atc gaa tgg aat atc aat
Lys Asp Glu Lys Glu Ile Glu Trp Asn Ile Asn

aaa gce tgg aaa ttg gga tat gac gga tcg gge
Lys Ala Trp Lys Leu Gly Tyr Asp Gly Ser Gly
50 55 60

att gat acg ggc gtg cag tgg gat cat ccg gee
Ile Asp Thr Gly Val Gln Trp Asp His Pro Ala
70 75

cge gga tat gac ccg cag cat ccc gat cag cct
Arg Gly Tyr Asp Pro Gln His Pro Asp Gln Pro
85 90

tgg tat gat gcg gtt tca gge get tct gaa cca
Trp Tyr Asp Ala Val Ser Gly Ala Ser Glu Pro
100 105

cac ggc acg cat gta acc ggg acg atg gtc ggc
His Gly Thr His Val Thr Gly Thr Met Val Gly
115 120

caa aac caa atc ggc gtg gcg ccg get geg aag
Gin Asn Gln Ile Gly Val Ala Pro Gly Ala Lys
130 135 140

gct ttt tca gat gac gge ggt acg gac gaa gac
Ala Phe Ser Asp Asp Gly Gly Thr Asp Glu Asp
150 155

gaa tgg att ttg gcg cca aaa gat aaa gac ggc
Glu Trp Ile Leu Ala Pro Lvs Asp Lys Asp Gly

16

aaa
Lys

cga
Arg
45

acg
Thr

ttg
Leu

aac
Asn

ttt
Phe

tca
Ser
125

tgg
Trp

ctt
Leu

aac
Asn

aaa
Lys
30

gtc
Val

gtt
Val

aaa
Lys

cac

His

gac
Asp
110

gag
Glu

att
Ile

att
Ile

ccg
Pro

15

tca
Ser

gac
Asp

gte
Val

gaa
Glu

gaa

Glu

gat
Asp

cct
Pro

get
Ala

gca
Ala

cac
His

47

95

143

191

239

287

335

383

431

479

527
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160

cct
Pro

ggg
Gly

ggc
Gly

gga
Gly

gca
Ala
240

caa
Gln

ggt
Gly

tgg
Trp

ctt
Leu

att
Ile
320

tcg

Ser

gtg
Val

aaa
Lys

acc
Thr

gac
Asp
400

gee
Ala

aaa

gaa
Glu

att
Ile

atc
Ile

gga
Gly
225

acc
Thr

ggt
Gly

gtc
Val

gac
Asp

atc
Ile
305

ttg

Leu

ccg
Pro

tce
Ser

gaa
Glu

gaa
Glu
385

gat
Asp

gat
Asp

gga

atg
Met

gat
Asp

ttt
Phe
210

cct
Pro

gga
Gly

cct
Pro

aac
Asn

gg8C
Gly
290

aag

Lys

atg
Met

aac
Asn

gct
Ala

ggc
Gly
370

att
Ile

gtc
Val

tgg
Trp

acg

Lys Gly Thr

gcg
Ala

gag
Glu
195

cct
Pro

gct
Ala

gcg
Ala

tece
Ser

att
Ile
275

act
Thr

caa
Gln

gaa
Glu

aac
Asn

gtg
Val
355

gaa
Glu

tac
Tyr

agc
Ser

gag
Glu

tac
Tyr
435

ceg
Pro

180

ttt
Phe

gag
Glu

tcg
Ser

aca
Thr

ccg
Pro
260

cgc
Arg

tca
Ser

gce
Ala

act
Thr

gga
Gly
340

aca

Thr

gac
Asp

tca
Ser

atc
Ile

acg
Thr
420

gag

165

gat
Asp

tac
Tyr

tte
Phe

att
Ile

gac
Asp
245

tat
Tyr

tca
Ser

atg
Met

gat
Asp

gca
Ala
325

tac

Tyr

gac
Asp

aaa
Lys

ggc
Gly

ata
Ile
405

atc
Ile

8cg

gtc
Val

agg
Arg

tct
Ser

gee
Ala
230

atc
Ile

gat
Asp

tct
Ser

gct
Ala

tcg
Ser
310

aca

Thr

BEC
Gly

g88
Gly

agt
Ser

tcg
Ser
390

tcg
Ser

gct
Ala

get

gtc
Val

gat
Asp

gcg
Ala
215

aat
Asn

gat
Asp

gag
Glu

gtg
Val

g8¢C
Gly
295

tcg

Ser

ccg
Pro

cac
His

ttg
Leu

ccg
Pro
375

gaa
Glu

gte
Val

gce
Ala

gta

aat
Asn

atc
Ile
200

4544
Gly

ccg
Pro

aat
Asn

act
Thr

cct
Pro
280

cCg

Pro

atc
Ile

cte
Leu

gga
Gly

ggc
Gly
360

ccg
Pro

acg
Thr

aaa
Lys

aaa
Lys

act

Glu Ala Ala Val Thr

440

aac
Asn
185

gta
Val

aac
Asn

gca
Ala

cge
Arg

aag
Lys
265

gga
Gly

cat
His

act
Thr

aca
Thr

cte
Leu
345

aga

Arg

gee
Ala

cct
Pro

ttg
Leu

caa
Gln
425

gtt

170

tca
Ser

aaa
Lys

gtc
Val

aac
Asn

tta
Leu
250

cct
Pro

agc
Ser

gtc
Val

gtt
Val

gac
Asp
330

gtg
Val

gcg
Ala

tta
Leu

ctt
Leu

agce
Ser
410

act
Thr

tet

tgg
Trp

gcg
Ala

gat
Asp

tac
Tyr
235
gee
Ala

gaa
Glu

ggc
Gly

gca
Ala

gat
Asp
315

agce

Ser

aac
Asn

gaa
Glu

aac
Asn

aaa
Lys
395

tat
Tyr

tce
Ser

gaa

tca
Ser

tgg
Trp

ttc
Phe
220

cct
Pro

gat
Asp

ata
Ile

tat
Tyr

gce
Ala
300

gag
Glu

aaa
Lys

gtg
Val

gga
Gly

cat
His
380

get
Ala

aaa
Lys

ggc
Gly

g88

Val Ser Glu Gly

17

g8g
Gly

cga
Arg
205

gee
Ala

gaa
Glu

ttt
Phe

tcg
Ser

caa
Gln
285

gee
Ala

acc
Thr

ttt
Phe

ttt
Phe

caa
Gln
365

caa
Gln

gat
Asp

aca
Thr

gac
Asp

aaa
Lys
445

gga
Gly
190

get
Ala

aat
Asn

gcg
Ala

tca
Ser

gCg
Ala
270

gac
Asp

gece
Ala

gaa
Glu

acc
Thr

gac
Asp
350

gtc
Val

gag
Glu

gta
Val

gat
Asp

tat
Tyr
430

acc
Thr

175

gee
Ala

gcc
Ala

ccg
Pro

tte
Phe

ctt
Leu
255

cct
Pro

g8C
Gly

get
Ala

aag
Lys

gaa
Glu
335

gca
Ala

gga
Gly

atc
Ile

gaa
Glu

gac
Asp
415

aaa

Lys

ctt
Leu

575

623

671

719

767

815

863

911

959

1007

1055

1103

1151

1199

1247

1295

1343



03813316.

4

}?

#l

*  H3/156 7

tce
Ser

aaa
Lys

caa
Gln
480

aat
Asn

tcg
Ser

tcg
Ser

caa
Gln

ttt
Phe
560

atc
Ile

cag
Gln

aac
Asn

gat
Asp

ttg
Leu
640

aaa
Lys

gaa
Glu

get
Ala

gca
Ala

tac
Tyr

gtg
Val
465

gat
Asp

tca
Ser

gga
Gly

get
Ala

aag
Lys
545

gat
Asp

ceg
Pro

atc
Ile

ctt
Leu

gta
Val
625

ggc
Gly

cga
Arg

aaa
Lys

cag
Gln

aca
Thr
705

aag
Lys
450

tac
Tyr

tte
Phe

tgg
Trp

aaa
Lys

aat
Asn
530

ctt
Leu

tac
Tyr

gect
Ala

gat
Asp

caa
Gln
610

gcg
Ala

gtt
Val

atg
Met

acc
Thr

gtc
Val
690

44
Gly

tgg
Trp

gaa
Glu

gag
Glu

gag
Glu

aac
Asn
515

atg
Met

tat
Tyr

ggC
Gly

gce
Ala

ttg
Leu
595

tct
Ser

ctt
Leu

gaa
Glu

att
Ile

gaa
Glu
675

agc

Ser

geca
Ala

att
Ile

gtc
Val

aat
Asn

cge
Arg
500

gta
Val

aat
Asn

cte
Leu

ttc
Phe

gag
Glu
580

tecg
Ser

gac
Asp

gtc
Val

aaa
Lys

gat
Asp
660

acg
Thr

gtg
Val

tac
Tyr

gtc
Val

cCcg
Pro

tce
Ser
485

gga
Gly

tte
Phe

ctt
Leu

aca
Thr

gtt
Val
565

tac
Tyr

gaa
Glu

gac
Asp

aag
Lys

cag
Gln
645

ccg
Pro

aaa
Lys

ctg
Leu

agce
Ser

acc
Thr

att
Ile
470

gee
Ala

att
Ile

gea
Ala

cte
Leu

tac
Tyr
550

tac
Tyr

age
Ser

tac
Tyr

age
Ser

gaa
Glu
630

ccg
Pro

aaa
Lys

aaa
Lys

gaa
Glu

ttg
Leu
710

gat
Asp
455

tce
Ser

agc
Ser

cct
Pro

aca
Thr

atg
Met
535

aaa
Lys

gta
Val

ggc
Gly

gE8
Gly

att
Ile
615

gtg
Val

gcc
Ala

aaa
Lys

gca
Ala

acg
Thr
695

get
Ala

tte
Phe

ccg
Pro

ggc
Gly

cag
Gln

aat
Asn
520

cct
Pro

tat
Tyr

cag
Gln

aag
Lys

gg8a
Gly
600

gaa
Glu

aag
Lys

aaa
Lys

gca
Ala

get
Ala
680

g8c¢
Gly

cat
His

gga
Gly

gct
Ala

tgg
Trp

tca
Ser
505

ctg
Leu

cct
Pro

tgg
Trp

cct
Pro

aca
Thr
585

cag
Gln

ggt
Gly

agc
Ser

atg
Met

aaa
Lys
665
cct
Pro

aaa
Lys

gca
Ala

ggcC
Gly

gtg
Val

cte
Leu
490

g8¢C
Gly

aca
Thr

gtc
Val

cge
Arg

gaa
Glu
570

tca
Ser

acg
Thr

gac
Asp

gce
Ala

aag
Lys
650
ccg
Pro

gcg
Ala

tcg
Ser

cct
Pro

aac
Asn

aca

Thr
475

aca
Thr

ceg
Pro

4244
Gly

age
Ser

gat
Asp
555

gga
Gly

gaa
Glu

att
Ile

g88
Gly

ggt
Gly
635

gat

Asp

gca
Ala

gtt
Val

aca
Thr

gga
Gly
715

18

aaa
Lys
460

aca

Thr

tca
Ser

aac
Asn

cecg
Pro

gtt
Val
540

att
Ile

aaa
Lys

teg
Trp

aag
Lys

ctg
Leu
620

acg
Thr

aag
Lys

gaa
Glu

ctt
Leu

tat
Tyr
700

acc
Thr

acg
Thr

g8g
Gly

8gc
Gly

gee
Ala

tat
Tyr
525

cca
Pro

gaa
Glu

ggt
Gly

aaa
Lys

gtc
Val
605

tac
Tyr

aaa
Lys

aaa
Lys

gee
Ala

ccg
Pro
685

tce

Ser

tat
Tyr

gaa
Glu

tat
Tyr

gtg
Val

gca
Ala
510

gaa
Glu

aaa
Lys

gag
Glu

gaa
Glu

gac
Asp
590

atg
Met

atc
Ile

aaa
Lys

aca
Thr

ctt
Leu
670

gtg
Val

aac
Asn

acg
Thr

tce
Ser

aaa
Lys

aag
Lys
495

geca
Ala

agt
Ser

aat
Asn

gac
Asp

tgg
Trp
575

gga
Gly

tte
Phe

gat
Asp

cga
Arg

aag
Lys
655
cag
Gln

cge
Arg

cag
Gln

ctg
Leu

1391

1439

1487

1535

1583

1631

1679

1727

1775

1823

1871

1919

1967

2015

2063

2111

2159
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aaa gcg gaa gcg tac gga tat gaa tca acc gec caa acc gta aaa atc 2207
Lys Ala Glu Ala Tyr Gly Tyr Glu Ser Thr Ala Gln Thr Val Lys Ile
720 725 730 735
gag tcc gac aag aca aca acg gca gac ttt gtt tta aaa gaa cta aaa 2255
Glu Ser Asp Lys Thr Thr Thr Ala Asp Phe Val Leu Lys Glu Leu Lys

740 745 750
aaa ggEg acg ctc acc gga acg ata aaa aat aaa aaa acg ggc gaa cce 2303
Lys Gly Thr Leu Thr Gly Thr Ile Lys Asn Lys Lys Thr Gly Glu Pro
755 760 765
gtc cgg cat gca aag ttg tat atc gtt gaa gat gca gct gta aaa cca 2351
Val Arg His Ala Lys Leu Tyr Ile Val Glu Asp Ala Ala Val Lys Pro
770 775 780
gtc cag acg gat gat gac gga agc tat tca tta acg gcc tat gaa ggc 2399
Val Gln Thr Asp Asp Asp Gly Ser Tyr Ser Leu Thr Ala Tyr Glu Gly
785 790 795
tcg tat acg gta aag gtc tct gca aac gga tat tac agc agc gag ttt 2447
Ser Tyr Thr Val Lys Val Ser Ala Asn Gly Tyr Tyr Ser Ser Glu Phe
800 805 810 815
tcec gtt gat tta aaa ggc gat gtc tcg aaa gat atc gat ctc gat cct 2495
Ser Val Asp Leu Lys Gly Asp Val Ser Lys Asp Ile Asp Leu Asp Pro
820 825 830
ttc atc ggc tat ccg ggg gaa ata ggc tat gat gac gga acc ggg gaa 2543
Phe Ile Gly Tyr Pro Gly Glu Ile Gly Tyr Asp Asp Gly Thr Gly Glu
835 840 845
aac gcc tgg gct ttec tat gaa tcc gge aac ggg ctg geg gtt aaa atg 2591
Asn Ala Trp Ala Phe Tyr Glu Ser Gly Asn Gly Leu Ala Val Lys Met
850 855 860
acg ctt gaa aac ggg cag gaa aaa gcc atg ctg aaa gge ggt ttg ttt 2639
Thr Leu Glu Asn Gly Gln Glu Lys Ala Met Leu Lys Gly Gly Leu Phe
865 870 875
aaa ttc tgg gat aca gaa ttc cct gat ccg gge ggc act gat ttt gca 2687
Lys Phe Trp Asp Thr Glu Phe Pro Asp Pro Gly Gly Thr Asp Phe Ala
880 885 890 895
gta gag gtc tat gat gct tcg ggt gaa aaa ggc tct ccg ggc aaa aaa 2735
Val Glu Val Tyr Asp Ala Ser Gly Glu Lys Gly Ser Pro Gly Lys Lys
900 905 910
atc gcc gge ccg ttc aag gct gaa geg ctc cge aca gge gaa tgg acg 2783
Ile Ala Gly Pro Phe Lys Ala Glu Ala Leu Arg Thr Gly Glu Trp Thr
915 920 925
acc gtt gat tta ggt gac gaa ggc atc atc gtc gga aaa gac ttt tac 2831
Thr Val Asp Leu Gly Asp Glu Gly Ile Ile Val Gly Lys Asp Phe Tyr
930 935 940
ctc gta tac gtc cag aaa gag gat ctg gcc aac tca cct gga ctt gct 2879
Leu Val Tyr Val Gln Lys Glu Asp Leu Ala Asn Ser Pro Gly Leu Ala
945 950 955
aca gac gaa gac gga gaa tat tcc ggec cgc aac tgg cag tat acg gac 2927
Thr Asp Glu Asp Gly Glu Tyr Ser Gly Arg Asn Trp Gln Tyr Thr Asp
960 965 970 975
ggc tca tgg tca aaa gcg cca tca gac caa gge aac ttt atg atc cgce 2975
Gly Ser Trp Ser Lys Ala Pro Ser Asp Gln Gly Asn Phe Met Ile Arg
980 985 990
gct ttg gtc gac tat gaa ttg tcg gtg cct gtg att acg tct cct aaa 3023

19
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Ala

gac
Asp

tec
Ser

gee
Ala

ata

Ile

tcg
Ser

ctt
Leu

ggc
Gly

tca
Ser

gct
Ala

ggc
Gly

aaa
Lys

caa
Gln

gga
Gly

get
Ala

gee
Ala

aaa
Lys

gga
Gly

Leu

gga
Gly

teg
Ser

gga
Gly

ccg
Pro

gect
Ala

gac
Asp

tca
Ser

gac
Asp

gtt
Val

aaa
Lys

acg
Thr

atc
1le

gaa
Glu

gtc
Val

caa
Gln

tat
Tyr

gecg
Ala

Val Asp Tyr Glu Leu Ser Val
1000

tte
Phe
1010

ccg
Pro
1025

aca
Thr
1040

ttg
Leu
1055

tce
Ser
1070

cag
Gln
1085

aaa
Lys
1100

gat
Asp
1115

gac
Asp
1130

aat
Asn
1145

acc
Thr
1160

acc
Thr
1175

acc
Thr
1190

ttt
Phe
1205

aac
Asn
1220

gaa
Glu
1235

gaa
Glu

995

atc acc aac
Ile Thr Asn

aat
Asn

gCE
Ala

aat
Asn

gga
Gly

aaa
Lys

ctc
Leu

cac
His

aat
Asn

gaa
Glu

aaa
Lys

ggc
Gly

gtg
Val

gtg
Val

gta
Val

gga
Gly

atc
Ile

acg
Thr

gaa
Glu

aaa
Lys

acg
Thr

aag
Lys

aat
Asn

tta
Leu

ggc
Gly

atc
Ile

aag
Lys

ttg
Leu

aaa
Lys

atc
Ile

acg
Thr

tat
Tyr

gag
Glu

acc
Thr

acg
Thr

ggeg
Gly

act
Thr

ccg
Pro

aaa
Lys

gaa
Glu

gaa
Glu

aaa
Lys

gtc
Val

aaa
Lys

atc
Ile

aga
Arg

gag
Glu

tgg
Trp

gte
Val

caa aag aac gct

Gln

gtt
Val

gCg
Ala

gaa
Glu

gat
Asp

aag
Lys

gag
Glu

tct
Ser

tat
Tyr

gta
Val

acg
Thr

ccg
Pro

gag
Glu

atg
Met

ctg
Leu

acc
Thr

atc
Ile

Lys
1015

cat
His
1030

gea
Ala
1045

aat
Asn
1060

get
Ala
1075

ctt
Leu
1090

acc
Thr
1105

gtt
Val
1120

tet
Ser
1135

acg
Thr
1150

gta
Val
1165

gee
Ala
1180

ttt
Phe
1195

ccg
Pro
1210

ccg
Pro
1225

gct
Ala
1240

gte
Val

Asn

cte
Leu

gac
Asp

gte
Val

tca
Ser

aca
Thr

gte
Val

cat
His

gca
Ala

gca
Ala

gat
Asp

gaa
Glu

gaa
Glu

ctg
Leu

atc
Ile

act
Thr

aga
Arg

Ala

ttt
Phe

gg8c
Gly

atc
Ile

gaa
Glu

atc
Ile

acc
Thr

gta
Val

agg
Arg

tcg
Ser

gte
Val

gat
Asp

agc
Ser

acc
Thr

aga
Arg

tca
Ser

gat
Asp

gtc
Val

aac
Asn

act
Thr

acce
Thr

ccg
Pro

gac
Asp

gtg
Val

aac
Asn

att
Ile

gat
Asp

aac
Asn

cte
Leu

gee
Ala

aat
Asn

gaa
Glu

act
Thr

gat
Asp

att
Ile

B88
Gly

ttc
Phe

gcg
Ala

gte
Val

acg
Thr

aaa
Lys

g8C
Gly

atg
Met

gCcg
Ala

1ttt
Phe

gag
Glu

gct
Ala

tte
Phe

gtc
Val

gca
Ala

tac
Tyr

20

1005

Pro Val Ile Thr Ser Pro Lys

gaa ggg aca
Glu Gly Thr

1020

gat
Asp
1035

tca
Ser
1050

aaa
Lys
1065

Cgg
Arg
1080

ceg
Pro
1095

gga
Gly
1110

aaa
Lys
1125

ctt
Leu
1140

geca
Ala
1155

gaa
Glu
1170

ctc
Leu
1185

gat
Asp
1200

aaa
Lys
1215

tca
Ser
1230

aaa
Lys
1245

ggc
Gly

gaa
Glu

aaa
Lys

tcg
Ser

atc
Ile

gaa
Glu

aca
Thr

aaa
Lys

gac
Asp

ggc
Gly

gcg
Ala

aaa
Lys

ttg
Leu

acc
Thr

aaa
Lys

gca
Ala

aat
Asn

gaa
Glu

gaa
Glu

tca
Ser

gtc
Val

agc
Ser

gta
Val

gca
Ala

aac
Asn

aac
Asn

ccg
Pro

acg
Thr

gat
Asp

get
Ala

gga
Gly

aaa
Lys

gaa
Glu

3068

3113

3158

3203

3248

3293

3338

3383

3428

3473

3518

3563

3608

3653

3698

3743

3788
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125

0

125

5

1260

acg aga caa acg gca aaa ggc aag ctg tat atc aat gaa aag ctg
Thr Arg Gln Thr Ala Lys Gly Lys

126

5

127

Leu Tyr Ile Asn Glu Lys Leu
1275

0

aaa taaaggtgaa aagacgctigt ctttaatgge agegtttttt tegttttacg

Lys

atcgacaaat
gactttacct
agaaagggga
gacttgetge
ctgatcctag
ccgtacgtee
tttggtttta
tttttaatgg
210> 2

<211> 1278
<212> PRT

tcagtacgaa aacttcaaaa

ttgggcttga tttatactta

aggatgtgga aatctattta

ttttaatgat gaccgcattt

gggcatttgt cgcgtcaage

ttcatectge cggcaaactg

ageggtteeg gttttttitg

gaggaggga

213> HRFHITE

<400> 2
Glu Gln Val
1

Lys Arg Gln

Ala Lys Asp
35

Pro Lys Ala
50

Ser Ile Asp

Tyr Arg Gly

Ser Trp Tyr

Glu His Gly
115

Gly Gln Asn
130

Ala

Leu

Glu

Trp

Thr

Tyr

Asp

100

Thr

Gln

Ala

Ile

Lys

Lys

Gly

Asp

85

Ala

His

Ile

Phe Pro Glu

Lys Pro Thr

Glu Ile Glu
40

Leu Gly Tyr
55

Val Gln Trp
70

Pro Gln His

Val Ser Gly

Val Thr Gly
120

Gly Val Ala
135

aatgtacgat

ggaaaacaaa

gatgcgatat

attttaaagc

atcgttetgt

tcgttttegg

cagaatttgt

Val

Lys

25

Trp

Asp

Asp

Pro

Ala

105

Thr

Pro

Glu

10

Gln

Asn

Gly

His

Asp

90

Ser

Met

Gly

Lys

Ser

Ile

Ser

Pro

75

Gln

Glu

Val

Ala

ttacgcaaca

cactaaggtc

ggctgttaaa

gaagggttaa

ttatgtttac

ttgtgategt

tttcttttta

Val

Val

Asn

Gly

60

Ala

Pro

Pro

Gly

Lys
140

21

Leu

Lys

Arg

Thr

Leu

Asn

Phe

Ser

125

Trp

Pro

Lys

30

Val

Val

Lys

His

Asp

110

Glu

Ile

ttaattgaca
accgagccge
cttttgtttt
aaagcggags
acctttttca
tcttgtggea

ttttgecact

Asn Glu
15

Ser Ala

Asp Ala

Val Ala

Glu Lys

80

Glu Phe

95

Asp Leu

Pro Asp

Ala Val

3833

3886

3946
4006
4066
4126
4186
4246
4306

4325
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Lys

145

Gly

Glu

Ile

Ile

Gly

225

Thr

Gly

Val

Asp

Ile

305

Leu

Pro

Ser

Glu

Glu

385

Asp

Ala

Glu

Met

Asp

Phe

210

Pro

Gly

Pro

Asn

Gly

290

Lys

Met

Asn

Ala

Gly

370

Ile

Val

Phe

Trp

Ala

Glu

195

Pro

Ala

Ala

Ser

Ile

275

Thr

Gln

Glu

Asn

Val

355

Glu

Tyr

Ser

Ser

Ile

Pro

180

Phe

Glu

Ser

Thr

Pro

260

Arg

Ser

Ala

Thr

Gly

340

Thr

Asp

Ser

1le

Asp

Leu

165

Asp

Tyr

Phe

Ile

Asp

245

Tyr

Ser

Met

Asp

Ala

325

Tyr

Asp

Lys

Gly

Ile
405

Asp

150

Ala

Val

Arg

Ser

Ala

230

Ile

Asp

Ser

Ala

Ser

310

Thr

Gly

Gly

Ser

Ser

390

Ser

Gly

Pro

Val

Asp

Ala

215

Asn

Asp

Glu

Val

Gly

295

Ser

Pro

His

Leu

Pro

375

Glu

Val

Gly

Lys

Asn

Ile

200

Gly

Pro

Asn

Thr

Pro

280

Pro

Ile

Leu

Gly

Gly

360

Pro

Thr

Lys

Thr

Asp

Asn

185

Val

Asn

Ala

Arg

Lys

265

Gly

His

Thr

Thr

Leu

345

Arg

Ala

Pro

Leu

Asp

Lys

170

Ser

Lys

Val

Asn

Leu

250

Pro

Ser

Val

Val

Asp

330

Val

Ala

Leu

Leu

Ser
410

Glu

155

Asp

Trp

Ala

Asp

Tyr

235

Ala

Glu

Gly

Ala

Asp

315

Ser

Asn

Glu

Asn

Lys

395

Tyr

Asp

Gly

Ser

Trp

Phe

220

Pro

Asp

Ile

Tyr

Ala

300

Glu

Lys

Val

Gly

His

380

Ala

Lys

22

Leu

Asn

Gly

Arg

205

Ala

Glu

Phe

Ser

Gln

285

Ala

Thr

Phe

Phe

Gln

365

Gln

Asp

Thr

Ile

Pro

Gly

190

Ala

Asn

Ala

Ser

Ala

270

Asp

Ala

Glu

Thr

Asp

350

Val

Glu

Val

Asp

Ala

His

175

Ala

Ala

Pro

Phe

Leu

255

Pro

Gly

Ala

Lys

Glu

335

Ala

Gly

Ile

Glu

Asp
415

Ala

160

Pro

Gly

Gly

Gly

Ala

240

Gln

Gly

Trp

Leu

Ile

320

Ser

Val

Lys

Thr

Asp

400

Ala



03813316.

4

}?

5 & H8/1561

Asp

Gly

Tyr

Val

465

Asp

Ser

Gly

Ala

Lys

545

Asp

Pro

Ile

Leu

Val

625

Gly

Arg

Lys

Gln

Trp

Thr

Lys

450

Tyr

Phe

Trp

Lys

Asn

530

Leu

Tyr

Ala

Asp

Gln

610

Ala

Val

Met

Thr

Val

Glu

Tyr

435

Trp

Glu

Glu

Glu

Asn

515

Met

Tyr

Gly

Ala

Leu

595

Ser

Leu

Glu

Ile

Glu

675

Ser

Thr

420

Glu

Ile

Val

Asn

Arg

500

Val

Asn

Leu

Phe

Glu

580

Ser

Asp

Val

Lys

Asp

660

Thr

Val

Ile

Ala

Val

Pro

Ser

485

Gly

Phe

Leu

Thr

Val

565

Tyr

Glu

Asp

Lys

Gln

645

Pro

Lys

Leu

Ala

Ala

Thr

Ile

470

Ala

Ile

Ala

Leu

Tyr

550

Tyr

Ser

Tyr

Ser

Glu

630

Pro

Lys

Lys

Glu

Ala

Val

Asp

455

Ser

Ser

Pro

Thr

Met

535

Lys

Val

Gly

Gly

Ile

615

Val

Ala

Lys

Ala

Lys

Thr

440

Phe

Pro

Gly

Gln

Asn

520

Pro

Tyr

Gln

Lys

Gly

600

Glu

Lys

Lys

Ala

Ala
680

Gln

425

Val

Gly

Ala

Trp

Ser

505

Leu

Pro

Trp

Pro

Thr

585

Gln

Gly

Ser

Met

Lys

665

Pro

Thr Gly Lys

Thr

Ser

Gly

Val

Leu

490

Gly

Thr

Val

Arg

Glu

570

Ser

Thr

Asp

Ala

Lys

650

Pro

Ala

Ser

Ser

Glu

Asn

Thr

475

Thr

Pro

Gly

Ser

Asp

555

Gly

Glu

Ile

Gly

Gly

635

Asp

Ala

Val

Thr

Gly

Gly

Lys

460

Thr

Ser

Asn

Pro

Val

540

Ile

Lys

Trp

Lys

Leu

620

Thr

Lys

Glu

Leu

Tyr

23

Asp

Lys

445

Thr

Gly

Gly

Ala

Tyr

525

Pro

Glu

Gly

Lys

Val

605

Tyr

Lys

Lys

Ala

Pro

685

Ser

Tyr

430

Thr

Glu

Tyr

Val

Ala

510

Glu

Lys

Glu

Glu

Asp

590

Met

Ile

Lys

Thr

Leu

670

Val

Asn

Lys

Leu

Ser

Lys

Lys

495

Ala

Ser

Asn

Asp

Trp

575

Gly

Phe

Asp

Arg

Lys

655

Gln

Arg

Gln

Lys

Ser

Lys

Gln

480

Asn

Ser

Ser

Gln

Phe

560

Ile

Gln

Asn

Asp

Leu

640

Glu

Ala

Ala
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Thr

705

Ala

Ser

Gly

Arg

Gln

785

Tyr

Val

Ile

Ala

Leu

865

Phe

Glu

Ala

Val

Val

945

Asp

690

Gly

Glu

Asp

Thr

His

770

Thr

Thr

Asp

Gly

Trp

850

Glu

Trp

Val

Gly

Asp

930

Tyr

Glu

Ala

Ala

Lys

Leu

755

Ala

Asp

Val

Leu

Tyr

835

Ala

Asn

Asp

Tyr

Pro

915

Leu

Val

Asp

Tyr

Tyr

Thr

740

Thr

Lys

Asp

Lys

Lys

820

Pro

Phe

Gly

Thr

Asp

900

Phe

Gly

Gln

Gly

Ser

Gly

725

Thr

Gly

Leu

Asp

Val

805

Gly

Gly

Tyr

Gln

Glu

885

Ala

Lys

Asp

Lys

Glu
965

Leu

710

Tyr

Thr

Thr

Tyr

Gly

790

Ser

Asp

Glu

Glu

Glu

870

Phe

Ser

Ala

Glu

Glu

950

Tyr

695

Ala

Glu

Ala

Ile

Ile

775

Ser

Ala

Val

Ile

Ser

855

Lys

Pro

Gly

Glu

Gly

935

Asp

Ser

His

Ser

Asp

Lys

760

Val

Tyr

Asn

Ser

Gly

840

Gly

Ala

Asp

Glu

Ala

920

Ile

Leu

Gly

Ala

Thr

Phe

745

Asn

Glu

Ser

Gly

Lys

825

Tyr

Asn

Met

Pro

Lys

905

Leu

Ile

Ala

Arg

Pro

Ala

730

Val

Lys

Asp

Leu

Tyr

810

Asp

Asp

Gly

Leu

Gly

890

Gly

Arg

Val

Asn

Asn
970

Gly

715

Gln

Leu

Lys

Ala

Thr

795

Tyr

Ile

Asp

Leu

Lys

875

Gly

Ser

Thr

Gly

Ser

955

Trp

700

Thr

Thr

Lys

Thr

Ala

780

Ala

Ser

Asp

Gly

Ala

860

Gly

Thr

Pro

Gly

Lys

940

Pro

Gln

24

Tyr

Val

Glu

Gly

765

Val

Tyr

Ser

Leu

Thr

845

Val

Gly

Asp

Gly

Glu

925

Asp

Gly

Thr

Lys

Leu

750

Glu

Lys

Glu

Glu

Asp

830

Gly

Lys

Leu

Phe

Lys

910

Trp

Phe

Leu

Leu

Ile

735

Lys

Pro

Pro

Gly

Phe

815

Pro

Glu

Met

Phe

Ala

895

Lys

Thr

Tyr

Ala

Tyr Thr Asp

975

Lys

720

Glu

Lys

Val

Val

Ser

800

Ser

Phe

Asn

Thr

Lys

880

Val

Ile

Thr

Leu

Thr
960

Gly
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Ser Trp Ser Lys Ala Pro Ser Asp Gln Gly Asn Phe Met lle Arg Ala
980 985 990

Leu Val Asp Tvr Glu Leu Ser Val Pro Val Ile Thr Ser Pro Lys Asp
995 1000 1005

Gly Phe Ile Thr Asn Gln Lys Asn Ala Val Ile Glu Gly Thr Ser
1010 1015 1020

Ser Pro Asn Thr Thr Val His Leu Phe Asn Gly Asp Glu Glu Ala
1025 1030 1035

Gly Thr Ala Glu Thr Ala Ala Asp Gly Thr Phe Ser Lys Glu Ile
1040 1045 1050

Pro Leu Asn Lys Gly Glu Asn Val Ile Thr Ala Lys Ser Ser Ser
1055 1060 1065

Ala Ser Gly Thr Thr Asp Ala Ser Glu Pro Val Arg 1Ile Val Leu
1070 1075 1080

Asp Gln Lys Lys Pro Lys Leu Thr Ile Asp Thr Pro Glu Ser Gly
1085 1090 1095

Ser Lys Leu Asn Lys Glu Thr Val Thr Val Lys Gly Thr Val Ser
1100 1105 1110

Asp Asp His Leu Glu Ser Val His Val Asn Gly Lys Lys Ala Ala
1115 1120 1125

Val Asp Asn Gly Glu Tyr Ser Ala Arg Ile Met Leu Asp Asn Gly
1130 1135 1140

Lys Asn Glu Ile Lys Val Thr Ala Ser Asp Ala Ala Gly Asn Lys
1145 1150 1155

Thr Thr Lys Lys Val Thr Val Asp Val Asn Phe Glu Ala Pro Gln
1160 1165 1170

Ile Thr Gly Leu Lys Pro Ala Glu Asp Leu Glu Leu Lys Thr Gly
1175 1180 1185

Glu Thr Val Lys Ile Glu Phe Glu Ser Ala Ala Asp Leu Asp Ala
1190 1195 1200

Val Phe Val Ile Arg Met Pro Leu Thr Asn Phe Lys Thr Ala Ala
1205 1210 1215

Gln Asn Val Thr Glu Leu Pro Ile Arg Glu Val Ser Lys Gly Lys
1220 1225 1230

25



03813316. 4

F?

5 & HE11/15610

Tyr Glu Gly Tyr Trp Thr Ala Thr Ser Thr Ala Lys
1245

1235

1240

Ala

Lys Gly

Ala Glu Ile Glu Val Ile Val Arg Asp Asp Tyr Gly Asn Glu Thr
1260

1250

Arg Gln Thr Ala Lys Gly Lys

1265

<210> 3

211> 3405
<212> DNA
213> Hik

220>
<221> CDS
222> (501

<400> 3
aatgatatca

tattaaactt
tgcaaaatga
cggatacaaa
ccacaggata
ccctacaata
gagaaattca
tttgaaactg

tccagaaggg

get ttt att
Ala Phe Ile

gca act tcc
Ala Thr Ser

atc tac ggt
Ile Tyr Gly
45

gtg gaa ctg
Val Glu Leu
60

aaa caa acg
Lys Gln Thr

aca ctt aaa
Thr Leu Lys

gge ttt tct

FHRE

).. (2906)

aacctttcat
tcttgetecta
ttctagtttt
ccatgaatgt
tatccacata
tctatacaca
ctccaataca
agagaatatt

ggaaaacaga

1255

1270

accgatccct
tcttatcceca
tagaagtttt
aacttactca
tccacatact
agtttattca
ttgaatcttt

ttaaaagtic

ccagtitcgt

gcaaaatgaa

gttgaaaact

cagcttatcc

tattcaatat

cttatacaca

gaaaattatt

Leu Tyr Ile Asn Glu

1275

Lys

tttgataaaa

aatgtttgtc

gaaggaatcg

taaggataaa

ttagtataag

gtaaattgtg

tctatatata

gaaactctaa taattacaaa

Leu Lys

ctagcaactc
acaatgtgtg
catgattcag
cacatattac
aacgtatatt
cataaatcta
gaaggatttt

gaaacattta

ttg aga aaa agt atc gtg cgc tat ttt gtt atg
Leu Arg Lys Ser Ile Val Arg Tyr Phe Val Met

1

cta tta ttt gcg tta
Leu Leu Phe Ala Leu

gtt ccc gat aaa aag
Val Pro Asp Lys Lys

35

gat att gat gtg acg
Asp Ile Asp Val Thr

50

aaa gaa aag tcg ctt
Lys Glu Lys Ser Leu

65

aag gct tct cta aaa
Lys Ala Ser Leu Lys

80

aaa gcg aaa gta aac
Lys Ala Lys Val Asn

95

atg aaa ctg ccg gcc

tee
Ser
20

tcg

Ser

tet
Ser

gee
Ala

aca
Thr

cge
Arg
100

agt

5
aca

Thr

cct
Pro

gat
Asp

gaa
Glu

gct
Ala
85

gaa
Glu

gaa

ttc
Phe

gag
Glu

aaa
Lys

gca
Ala
70

cga
Arg

tac
Tyr

att

cte
Leu

ctt
Leu

cag

Gln

aaa
Lys

age
Ser

gac
Asp

cca

26

acc
Thr

gag
Glu
40

acg
Thr

gCg
Ala

aaa
Lys

cgt
Arg

aag

gga
Gly
25

aaa

Lys

acg
Thr

gac
Asp

gcg
Ala

gta
Val
105

ctg

10

gtg cag
Val Gln

gct gaa
Ala Glu

gtt atc
Val Ile

gga gaa
Gly Glu

ctg aaa
Leu Lys

ttt teg
Phe Ser

cte gee

60
120
180
240
300
360
420
480

533

581

629

677

725

773

821

869
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Gly

gtc
Val

agc
Ser
140

cag
Gln

tcg
Ser

gtg
Val

ggC
Gly

g8c
Gly
220

aca

Thr

ctt
Leu

aat
Asn

atg
Met

agce
Ser

300

tca
Ser

aca
Thr

gag
Glu

tac
Tyr

ctc

Phe

aag
Lys
125

gta
Val

atg
Met

g8C
Gly

gat
Asp

tat
Tyvr
205
gac
Asp

atc
Ile

ctt
Leu

gtg
Val

aac
Asn
285

atc
Ile

aac
Asn

tca
Ser

tat
Tyr

caa
Gln
365

gtt

Ser
110

gaa
Glu

aaa
Lys

gat
Asp

tat
Tyr

tac
Tyr
190

gac
Asp

ccg
Pro

gee
Ala

gct
Ala

att
Ile
270

ctc

Leu

gca
Ala

ggt
Gly

agg
Arg

tcg
Ser
350

gag
Glu

gaa

Met

gtt
Val

gga
Gly

aaa
Lys

acc
Thr
175

acc
Thr

ttt
Phe

cge
Arg

gCcg
Ala

tac
Tyr
255
gC8
Ala

tca
Ser

ctg
Leu

aac
Asn

gtt
Val
335

gtg
Val

gaa
Glu

gce

Leu Val Glu Ala

Lys

aaa
Lys

aaa
Lys

agt
Ser
160

ggt
Gly

cat
His

gtg
Val

g8C
Gly

aac
Asn
240

cgce
Arg

ggc
Gly

ttg
Leu

gac
Asp

agc
Ser
320

gCg
Ala

acg
Thr

aag
Lys

ggc
Gly

Leu

gcg
Ala

gac
Asp
145

gee
Ala

aaa
Lys

cee
Pro

gat
Asp

gga
Gly
225
gga
Gly

gtg
Val

att
Ile

gga
Gly

tgg
Trp
305

gga
Gly

att
Ile

ctt
Leu

gat
Asp

cte
Leu

Pro

gtt
Val
130

gtg
Val

ccg
Pro

ggc
Gly

gac
Asp

aat
Asn
210

B8Cg
Ala

cag
Gln

ctc
Leu

gaa
Glu

aat
Asn
290

gcg
Ala

cecg
Pro

tce
Ser

cct
Pro

ctt

Leu
370

gga

Ala
115

tat
Tyr

aca

Thr

ttc
Phe

att
Ile

tta
Leu
195

gat
Asp

act
Thr

att
Ile

ggc
Gly

aaa
Lys
275

tcg

Ser

atg
Met

gaa
Glu

gtc
Val

tcg
Ser
355

gaa
Glu

caa

Ser

cca
Pro

ctt
Leu

atc
Ile

aag
Lys
180

aag
Lys

tat
Tyr

gat
Asp

aaa
Lys

cce
Pro
260

gcce

Ala

ctg
Leu

gct
Ala

aac
Asn

ggc
Gly
340

tat
Tyr

gca
Ala

get

Glu

aac
Asn

gca
Ala

gga
Gly
165

gta
Val

aat
Asn

gat
Asp

cac
His

ggc
Gly
245
gsc
Gly

gtt
Val

aac
Asn

gaa
Glu

teg
Trp
325

gca
Ala

tca
Ser

ttg
Leu

gac

Gly Gln Ala Asp

Ile

gca
Ala

gca
Ala
150

gCg
Ala

gcce
Ala

aat
Asn

cca
Pro

g8c
Gly
230

gtg
Val

g8cC
Gly

gca
Ala

agc
Ser

888
Gly
310

acg
Thr

tca
Ser

tca
Ser

aac
Asn

gat
Asp

Pro

act
Thr
135

gac
Asp

gat
Asp

gtt
Val

ttc
Phe

cag
Gln
215

act
Thr

gcg
Ala

tca
Ser

gac
Asp

cct
Pro
295

gtt
Val

gte
Val

cag
Gln

gca
Ala

get
Gly
375

tic
Phe

27

Lys
120

tac
Tyr

gCcC
Ala

cag
Gln

att
Ile

g8c
Gly
200

gaa
Glu

cat
His

cet
Pro

g8C
Gly

gga
Gly
280

gat
Asp

gtc
Val

gg¢
Gly

ctt
Leu

aag
Lys
360

caa
Gln

tca
Ser

Leu

aaa
Lys

att
Ile

gea
Ala

gat
Asp
185

cca
Pro

aca
Thr

gtt
Val

gaa
Glu

aca
Thr
265

gca
Ala

tat
Tyr

gee
Ala

tcg
Ser

ceg
Pro
345

gtg
Val

gag
Glu

ggc
Gly

Leu

cct
Pro

tat
Tyr

tgg
Trp
170

acg
Thr

tat
Tyr

ccg
Pro

gca
Ala

gca
Ala
250

acc
Thr

aaa
Lys

gca
Ala

gtt
Val

ccg
Pro
330

tat

Tyr

atg
Met

gtg
Val

aaa
Lys

Ala

gac
Asp

cca
Pro
155

aaa
Lys

gec
Gly

aag
Lys

aca
Thr

gga
Gly
235

acg
Thr

gag
Glu

gtg
Val

aca
Thr

acg
Thr
315

gga
Gly

aat
Asn

gga
Gly

gaa
Glu

gat
Asp

917

965

1013

1061

1109

1157

1205

1253

1301

1349

1397

1445

1493

1541

1589

1637

1685
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380

gtg
Val

gat
Asp

tac
Tyr

gta
Val

cag
Gln
460

aaa
Lys

atg
Met

atc
Ile

ggt
Gly

gca
Ala
540

aaa
Lys

aag
Lys

gag
Glu

gega
Gly

acg
Thr
620

tce

Ser

gta
Val

aaa
Lys

aag
Lys

aat
Asn

ceg
Pro
445

atc
Ile

aag
Lys

gat
Asp

gtc
Val

tca
Ser
525

gce
Ala

ggce
Gly

cct
Pro

gce
Ala

aca
Thr
605

att
Ile

ttt
Phe

ccg
Pro

gga
Gly

get
Ala

aat
Asn
430

acc
Thr

aaa
Lys

ctg
Leu

aca
Thr

agce
Ser
510

aaa
Lys

ata
Ile

gta
Val

cte
Leu

ctt
Leu
590

ttc
Phe

gaa
Glu

aaa
Lys

gee
Ala

aaa
Lys

gaa
Glu
415

gca
Ala

gte
Val

gaa
Glu

ggg
Gly

tgg
Trp
495

acc
Thr

cag
Gln

tta
Leu

ctg
Leu

cct
Pro
575

aaa
Lys

ctg
Leu

aac
Asn

gga
Gly

aat
Asn
655

gtt
Val
400

aat
Asn

aca
Thr

aaa
Lys

g88
Gly

gaa
Glu
480

atg
Met

att
Ile

gga
Gly

aag
Lys

atg
Met
560

cac
His

gct
Ala

aaa
Lys

ctt
Leu

acg
Thr
640

caa
Gln

385

gCcg
Ala

gee
Ala

888
Gly

ttg
Leu

aaa
Lys
465
aca
Thr

att
Ile

ccg
Pro

aca
Thr

cag
Gln
545

aat
Asn

aat
Asn

tca
Ser

gac
Asp

tct
Ser
625

ggc
Gly

aca
Thr

gtt
Val

aaa
Lys

gaa
Glu

tca

Ser
450

cac
His

att
Ile

aaa
Lys

acc
Thr

agc
Ser
530

gece
Ala

acg
Thr

acg
Thr

tce
Ser

aaa
Lys
610

tca
Ser

atc
Ile

ggt
Gly

atc
1le

aac
Asn

atc
Ile
435

aaa
Lys

tce
Ser

gee
Ala

cct
Pro

cac
His
515

atg
Met

aaa
Lys

gCg
Ala

caa
Gln

att
Ile
595

:4:434
Gly

cac
His

acg
Thr

aaa
Lys

cag
Gln

gee
Ala
420

gag
Glu

gaa
Glu

gtt
Val

tca
Ser

gac
Asp
500

gat
Asp

get
Ala

ccg
Pro

gaa
Glu

gga
Gly
580

gta
Val

aaa
Lys

aga
Arg

gta
Val

gca
Ala
660

aga
Arg
405

gge
Gly

gca
Ala

gag
Glu

gtc
Val

ttc
Phe
485

gtt
Val

ccg
Pro

tee
Ser

gat
Asp

aaa
Lys
565

geg
Ala

acg
Thr

cag
Gln

aaa
Lys

tca
Ser
645

gCg
Ala

390

g8c
Gly

gct
Ala

aac
Asn

ggc
Gly

ttt
Phe
470

tcg
Ser

tca
Ser

aaa
Lys

ccg
Pro

tgg
Trp
550

ctg
Leu

gg8c
Gly

ccg
Pro

acg
Thr

gee
Ala
630

gga
Gly

gca
Ala

gte
Val

atc
Ile

gte
Val

gaa
Glu
455

tct
Ser

tee
Ser

g8CE
Ala

aac
Asn

cat
His
535
acg

Thr

acg
Thr

agce
Ser

4244
Gly

aaa
Lys
615

tat
Tyr

acg
Thr

aaa
Lys

28

ata
Ile

gga
Gly

atg
Met
440

aag
Lys

ttc
Phe

cge
Arg

cca
Pro

ccg
Pro
520

gtc
Val

cct
Pro

gat
Asp

atc
Ile

agc
Ser
600

aaa
Lys

cag
Gln

gaa

Glu

gta
Val

cca
Pro

gee
Ala

425

ggeg
Gly

ctt
Leu

aaa
Lys

ggg
Gly

ggc
Gly
505

tac
Tyr

gcg
Ala

gag
Glu

gaa
Glu

cge
Arg
585

cat
His

caa
Gln

cte
Leu

cga
Arg

acc
Thr
665

ttt
Phe
410

gtg
Val

atg
Met

gtt
Val

ttg
Leu

cct
Pro
490

gtc
Val

ggt
Gly

gga
Gly

caa
Gln

aat
Asn
570

atc
Ile

tca
Ser

gcg
Ala

gaa
Glu

gtc
Val
650

gtc
Val

395

gtt
Val

att
Ile

gce
Ala

caa
Gln

gac
Asp
475

gtc
Val

aac
Asn

tac
Tyr

acg
Thr

atc
Ile
555

gga
Gly

atg
Met

tac
Tyr

ttc
Phe

tac
Tyr
635
gtg
Val

aat
Asn

1733

1781

1829

1877

1925

1973

2021

2069

2117

2165

2213

2261

2309

2357

2405

2453

2501
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tce
Ser

gaa
Glu

gag
Glu
700

aag
Lys

gag
Glu

gee
Ala

aac
Asn

atg
Met
780

gaa
Glu

gCg
Ala

gac
Asp
685

cca
Pro

cag
Gln

cte
Leu

ggc
Gly

g8c
Gly
765

ctt
Leu

gac
Asp

aaa
Lys
670

gga
Gly

gac
Asp

ggc
Gly

gca
Ala

gtt
Val
750

aaa

Lys

gee
Ala

cct
Pro

caaggctttt

acg

Thr

aga
Arg

tac
Tyr

gct
Ala

ttt
Phe
735

tac
Tyr

atc
Ile

tat
Tyr

ttt
Phe

aaa
Lys

aaa
Lys

ceg
Pro

tac
Tyr
720

ctc
Leu

aaa
Lys

aat
Asn

geca
Ala

atc
Ile
800

gca
Ala

gtc
Val

cge
Arg
705

acg
Thr

gte
Val

aac
Asn

gac
Asp

tce
Ser
785

gtc
Val

ggc
Gly

gee
Ala
690

gtc
Val

atc
Ile

tat
Tyr

cag
Gln

gce
Ala
770

gee
Ala

gaa
Glu

aca
Thr
675

gaa

Glu

aca
Thr

gaa
Glu

gat
Asp

ggc
Gly
755

gca
Ala

aaa
Lys

tat gaa ggc
Tyr Glu Gly

atc ccg ctc

Ile Pro Leu

tcc gta aca
Ser Val Thr
710

gce tac ctg
Ala Tyr Leu
725

gaa aac ctg
Glu Asn Leu
740

aaa ggc tat
Lys Gly Tyr

tcc ctt aag
Ser Leu Lys

ggg aaa tca
Gly Lys Ser
790

acg gtt tac
Thr Val Tyr
680

cta ttg atc
Leu Leu Ile
695

gtt gaa ccg
Val Glu Pro

CCg 88C g8g
Pro Gly Gly

aac ctt ctc
Asn Leu Leu
745

caa tct tat
Gln Ser Tyr
760

tcc gga aaa
Ser Gly Lys
775

age tac gta
Ser Tyr Val

atc cgt
Ile Arg

gic aaa
Val Lys

gga gca
Gly Ala
715

get gaa
Ala Glu
730

ggc cag
Gly Gln

caa tgg
Gln Trp

tac tat
Tyr Tyr

ttg acg
Leu Thr
795

taatgacaag ccttgttgag aaccactcaa

ttatgttaaa atacggataa tgcgttcagg

aaaacgtgaa
ggcttatect
ctgcagaagce
atcctcatte
ttcccaatcee
gcttcggeca
gccatgattt
<210> 4

<211> 802
<212> PRT
213> R

<400> 4

Leu Arg Lys
1

aaaagcaatc
tcattattgt
gcgageccaa
cgatcagctg
gccattttet
gcageeggta

cgteegttee

FHHE

ggaggacatc
ctgctttata
gccttttcaa
gctgtttacce
cgattttttt
tgaatccaat

gtaagcgecg

gtgtatatge
tttttcacga
aaagctgegg
gctttataca
cagcaaaaac
ctgtcttgaa

gccagttcaa

agaagctccc
tttcttttat
ttttgtactt
agcaaaccgt
tatgcattct
gctaaattga
aatcgtgggt

gcagetgtt

ccttetette
cgtattattce
cgeecgtcaac
cgataccatc
gtttattctt
ctgatgaaac

gatcgtcacc

Ser Ile Val Arg Tyr Phe Val Met Ala Phe Ile Leu Leu

5

10

15

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

20

25

30

29

2549

2597

2645

2693

2741

2789

2837

2885

2936

2996

3056

3116

3176

3236

3296

3356

3405
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Asp

Asp

Lys

Ser

Lys

Leu

Ala

Asp

145

Ala

Lys

Pro

Asp

Gly

225

Gly

Val

Ile

Gly

Trp

Lys

Val

50

Ser

Leu

Val

Pro

Val

130

Val

Pro

Gly

Asp

Asn

210

Ala

Gln

Leu

Glu

Asn

290

Ala

Lys

35

Thr

Leu

Lys

Asn

Ala

115

Tyr

Thr

Phe

Ile

Leu

195

Asp

Thr

Ile

Gly

Lys

275

Ser

Met

Ser

Ser

Ala

Thr

Arg

100

Ser

Pro

Leu

Ile

Lys

180

Lys

Tyr

Asp

Lys

Pro

260

Ala

Leu

Ala

Pro

Asp

Glu

Ala

85

Glu

Glu

Asn

Ala

Gly

165

Val

Asn

Asp

His

Gly

245

Gly

Val

Asn

Glu

Glu

Lys

Ala

70

Arg

Tyr

Ile

Ala

Ala

150

Ala

Ala

Asn

Pro

Gly

230

Val

Gly

Ala

Ser

Gly

Leu

Gln

55

Lys

Ser

Asp

Pro

Thr

135

Asp

Asp

Val

Phe

Gln

215

Thr

Ala

Ser

Asp

Pro

295

Val

Glu

Thr

Ala

Lys

Arg

Lys

120

Tyr

Ala

Gln

Ile

Gly

200

Glu

His

Pro

Gly

Gly

280

Asp

Val

Lys

Thr

Asp

Ala

Val

105

Leu

Lys

Ile

Ala

Asp

185

Pro

Thr

Val

Glu

Thr

265

Ala

Tyr

Ala

Ala

Val

Gly

Leu

90

Phe

Leu

Pro

Tyr

Trp

170

Thr

Tyr

Pro

Ala

Ala

250

Thr

Lys

Ala

Val

Glu

Ile

Glu

75

Lys

Ser

Ala

Asp

Pro

155

Lys

Gly

Lys

Thr

Gly

235

Thr

Glu

Val

Thr

Thr

Ile

Val

60

Lys

Thr

Gly

Val

Ser

140

Gln

Ser

Val

Gly

Gly

220

Thr

Leu

Asn

Met

Ser

300

Ser

30

Tyr

45

Glu

Gln

Leu

Phe

Lys

125

Val

Met

Gly

Asp

Tyr

205

Asp

Ile

Leu

Val

Asn

285

Ile

Asn

Gly

Leu

Thr

Lys

Ser

110

Glu

Lys

Asp

Tyr

Tyr

190

Asp

Pro

Ala

Ala

Ile

270

Leu

Ala

Gly

Asp

Lys

Lys

Lys

95

Met

Val

Gly

Lys

Thr

175

Thr

Phe

Arg

Ala

Tyr

255

Ala

Ser

Leu

Asn

Ile

Glu

Ala

80

Ala

Lys

Lys

Lys

Ser

160

Gly

His

Val

Gly

Asn

240

Arg

Gly

Leu

Asp

Ser
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305

Gly

Ile

Leu

Asp

Leu

385

Ala

Ala

Gly

Leu

Lys

465

Thr

Ile

Pro

Thr

Gln

545

Asn

Asn

Pro

Ser

Pro

Leu

370

Gly

Val

Lys

Glu

Ser

450

His

Ile

Lys

Thr

Ser

530

Ala

Thr

Thr

Glu

Val

Ser

355

Glu

Gln

Ile

Asn

Ile

435

Lys

Ser

Ala

Pro

His

515

Met

Lys

Ala

Gln

Asn

Gly

340

Tyr

Ala

Ala

Gln

Ala

420

Glu

Glu

Val

Ser

Asp

500

Asp

Ala

Pro

Glu

Gly
580

Trp

325

Ala

Ser

Leu

Asp

Arg

405

Gly

Ala

Glu

Val

Phe

485

Val

Pro

Ser

Asp

Lys

565

Ala

310

Thr

Ser

Ser

Asn

Asp

390

Gly

Ala

Asn

Gly

Phe

470

Ser

Ser

Lys

Pro

Trp

550

Leu

Gly

Val

Gln

Ala

Gly

375

Phe

Val

Ile

Val

Glu

455

Ser

Ser

Ala

Asn

His

535

Thr

Thr

Ser

Gly

Leu

Lys

360

Gln

Ser

Ile

Gly

Met

440

Lys

Phe

Arg

Pro

Pro

520

Val

Pro

Asp

Ile

Ser

Pro

345

Val

Glu

Gly

Pro

Ala

425

Gly

Leu

Lys

Gly

Gly

505

Tyr

Ala

Glu

Glu

Arg
585

Pro

330

Tyr

Met

Val

Lys

Phe

410

Val

Met

Val

Leu

Pro

490

Val

Gly

Gly

Gln

Asn
570

Ile

315

Gly

Asn

Gly

Glu

Asp

395

Val

Ile

Ala

Gln

Asp

475

Val

Asn

Tyr

Thr

Ile

555

Gly

Met

Thr

Glu

Tyr

Leu

380

Val

Asp

Tyr

Val

Gln

460

Lys

Met

Ile

Gly

Ala

540

Lys

Lys

Glu

31

Ser

Tyr

Gln

365

Val

Lys

Lys

Asn

Pro

445

Ile

Lys

Asp

Val

Ser

525

Ala

Gly

Pro

Ala

Arg

Ser

350

Glu

Glu

Gly

Ala

Asn

430

Thr

Lys

Leu

Thr

Ser

510

Lys

Ile

Val

Leu

Leu
590

Val

335

Val

Glu

Ala

Lys

Glu

415

Ala

Val

Glu

Gly

Trp

495

Thr

Gln

Leu

Leu

Pro

575

Lys

320

Ala

Thr

Lys

Gly

Val

400

Asn

Thr

Lys

Gly

Glu

480

Met

Ile

Gly

Lys

Met

560

His

Ala
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Ser

Asp

Ser

625

Gly

Thr

Ala

Val

Arg

705

Thr

Val

Asn

Asp

Ser

785

Val

Ser

Lys

610

Ser

Ile

Gly

Gly

Ala

690

Val

Ile

Tyr

Gln

Ala

770

Ala

Glu

<210>
AR
212>
213>

220>
2215
222>

<400>

Ile

595

Gly

His

Thr

Lys

Thr

675

Glu

Thr

Glu

Asp

Gly

755

Ala

Lys

5
2771
DNA

Val

Lys

Arg

Val

Ala

660

Tyr

Ile

Ser

Ala

Glu

740

Lys

Ser

Gly

Thr

Gln

Lys

Ser

645

Ala

Glu

Pro

Val

Tyr

725

Asn

Gly

Leu

Lys

AR FRTE

CDS

(175).. (2268)

5

Pro

Thr

Ala

630

Gly

Ala

Gly

Leu

Thr

710

Leu

Leu

Tyr

Lys

Ser
790

Gly Ser His

Lys

615

Tyr

Thr

Lys

Thr

Leu

695

Val

Pro

Asn

Gln

Ser

775

Ser

600

Lys

Gln

Glu

Val

Val

680

Leu

Glu

Gly

Leu

Ser

760

Gly

Tyr

Gln

Leu

Arg

Thr

665

Tyr

Ile

Pro

Gly

Leu

745

Tyr

Lys

Val

Ser Tyr Gly Thr

Ala

Glu

Val

650

Val

Ile

Val

Gly

Ala

730

Gly

Gln

Tyr

Leu

Phe

Tyr

635

Val

Asn

Arg

Lys

Ala

715

Glu

Gln

Trp

Tyr

Thr
795

605

Thr Ile
620

Ser Phe

Val Pro

Ser Ala

Glu Asp
685

Glu Pro
700

Lys Gln
Glu Leu
Ala Gly
Asn Gly

765
Met Leu

780

Glu Asp

32

Phe

Glu

Lys

Ala

Lys

670

Gly

Asp

Gly

Ala

Val

750

Lys

Ala

Pro

Leu Lys

Asn Leu

Gly Thr
640

Asn Gln
655

Thr Lys

Arg Lys

Tyr Pro

Ala Tyr

720

Phe Leu

735

Tyr Lys

Ile Asn

Tyr Ala

Phe Ile
800
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gggectactg tccttaaaaa attacacttc tatccagaac aaaagaaaaa gcetagaactt

gaaagtcaaa gaaggtcaat gtatactaat agtcagaaat ggtcaaactg cagaccattt

tttctaagtc aattggtcaa aaaaggtcaa attcaataaa gggggttttg gcaa

cgt
Arg

caa
Gln

aaa
Lvs

ggc
Gly

gect
Ala

gca
Ala

gta
Val

gte
Val

ctt
Leu
130

aaa

Lys

atc
Ile

aaa
Lys

gte
Val

aaa
Lys
210

ttg
Leu

ttt

tgt
Cys

atc
Ile

gag
Glu
35

gga
Gly

gce
Ala

gca
Ala

gce
Ala

tta
Leu
115

get
Ala

gag
Glu

aga
Arg

gaa
Glu

295433
Gly
195

cct
Pro

aag
Lys

cag

caa
Gln

aac
Asn
20

ctg
Leu

ggt
Gly

aaa
Lys

aag
Lys

cgt
Arg
100

atc

Ile

cte
Leu

cte
Leu

g8g
Gly

cge
Arg
180

gce
Ala

gca
Ala

gaa
Glu

ccg

cat
His

ttt
Phe

act
Thr

tct
Ser

aaa
Lys

acc
Thr
85

gtg
Val

ggt
Gly

aaa
Lys

tac
Tyr

caa
Gln
165

aaa
Lys

ggc
Gly

ctt
Leu

tat
Tyr

atc

tgt
Cys

aca
Thr

cag
Gln

ttc
Phe

ggc
Gly

ggc
Gly

atc
Ile

gaa
Glu

atc
Ile

ctg
Leu
150

ttt
Phe

aac
Asn

tct
Ser

gee
Ala

cge
Arg
230

atg

caa
Gln

aaa
Lys

cct
Pro

tic
Phe

ttg
Leu

ttg
Leu

gag
Glu

ccg
Pro

gee
Ala
135

ctt

Leu

gaa
Glu

gca
Ala

gca
Ala

aga
Arg
215

caa
Gln

gtg

aaa
Lys

aaa
Lys

tct
Ser

age
Ser

ctc
Leu

atc
Ile

atc
Ile

ggc
Gly
120

gaa

Glu

gat
Asp

gaa
Glu

atc
Ile

gaa
Glu
200

ggc
Gly

att
Ile

cac

aat
Asn

caa
Gln
25

atg
Met

cag
Gln

gat
Asp

gat
Asp

tta
Leu
105

gtc
Val

g8¢C
Gly

gte
Val

aga
Arg

ttg
Leu
185

2424
Gly

gag
Glu

gaa
Glu

gaa

gag
Glu
10

atg
Met

ttt
Phe

cca
Pro

gaa
Glu

ccg
Pro
90

aac

Asn

ggt
Gly

gat
Asp

get
Ala

atg
Met
170

ttt
Phe

tce
Ser

ctg
Leu

aaa
Lys

ccg

gcg
Ala

gat
Asp

tca
Ser

tca
Ser

ctt
Leu
75

gtg
Val

cge
Arg

aaa
Lys

gtt
Val

tce
Ser
155

aaa

Lys

att
Ile

atg
Met

caa
Gln

gat
Asp
235

aca

acg
Thr

tta
Leu

gga
Gly

caa
Gln
60

gce
Ala

atc
Ile

aga
Arg

aca
Thr

cca
Pro
140

cte

Leu

cag
Gln

gac
Asp

gat
Asp

gtt
Val
220

gcg
Ala

att

att
Ile

tgt
Cys

aat
Asn

gcg
Ala

gte
Val

ggc
Gly

aat
Asn

gee
Ala
125

aat

Asn

gtg
Val

ctg
Leu

gaa
Glu

gCg
Ala
205
atc
Ile

gCg
Ala

gag

33

cge
Arg

gaa
Glu
30

cac
His

cag
Gln

aat
Asn

cge
Arg

aaa
Lys
110

gtc
Val

aaa
Lys

gca
Ala

atg
Met

att
Ile
190

ggc
Gly

ggC
Gly

tta

cta
Leu
15

gac
Asp

ttt
Phe

acg
Thr

tta
Leu

gat
Asp
95

aac

Asn

gect
Ala

ttg
Leu

aac
Asn

aaa
Lys
175

cac
His

aac
Asn

gect
Ala

gag

aac
Asn

tge
Cys

ttt
Phe

caa
Gln

aca
Thr
80

gat
Asp

aat
Asn

gaa
Glu

aaa
Lys

acc
Thr
160

gag
Glu

ctt
Leu

att
Ile

acg
Thr

Ccgg

Leu Glu Arg

cag

gce

240

gca

atg
Met
1

atg
Met

tat
Tyr

gEC
Gly

acc
Thr
65

aat
Asn

gaa
Glu

ccg
Pro

gga
Gly

aac
Asn
145

ggc
Gly

ctg
Leu

ctt
Leu

tta
Leu

acg
Thr
225

cge
Arg

gcg

60

120

177

225

273

321

369

417

465

513

561

609

657

705

753

801

849

897

945
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Phe

att
Ile

tac
Tyr

att
Ile
290

gee
Ala

gct
Ala

caa

Gln

gCg
Ala

gtt
Val
370

ceg
Pro

gaa
Glu

aaa
Lys

aac
Asn

aaa
Lys
450
gat
Asp

gta
Val

gee
Ala

ttg
Leu

Gln

tta
Leu

acg
Thr
275

cag

Gln

get
Gly

tce
Ser

gaa
Glu

ctg
Leu
355

gaa
Glu

gtc
Val

gca
Ala

glg
Val

agg
Arg
435

aca
Thr

gee
Ala

tca
Ser

gga
Gly

cte
Leu

Pro

aac
Asn
260

gat
Asp

gac
Asp

tca
Ser

caa
Gln

gaa
Glu
340

cat
His

geg
Ala

ggc
Gly

cac
His

geca
Ala
420

cct
Pro

gaa
Glu

atc
Ile

aag
Lys

cag
Gln
500

gat
Asp

Ile
245

gg8g
Gly

gaa

Glu

cge
Arg

aaa
Lys

cge
Arg
325

aac
Asn

aaa
Lys

gaa
Glu

aag
Lys

ctt
Leu
405

aaa
Lys

gtc
Val

ctt
Leu

atc
Ile

ctg
Leu
485

ctt
Leu

gaa
Glu

Met

cte
Leu

gCg
Ala

cat
His

gC8
Ala
310

ctg
Leu

tac
Tyr

aaa
Lys

gac
Asp

ctt
Leu
390

tca
Ser

gce
Ala

ggt
Gly

tct
Ser

cge
Arg
470

atc
Ile

acc
Thr

atc

Ile

Val

aag
Lys

atc
Ile

ctt

Leu
295

aac
Asn

caa
Gln

gag
Glu

atg
Met

att
Ile
375

cag
Gln

agc
Ser

gic
Val

tca
Ser

aaa
Lys
455

cte
Leu

ggt
Gly

gaa
Glu

gaa

Glu

His

gaa
Glu

aaa
Lys
280
cCccC
Pro

ttg
Leu

gaa
Glu

ctt
Leu

gaa
Glu
360

caa
Gln

cac
His

cge
Arg

aga
Arg

tte
Phe
440

agg
Arg

gat
Asp

tcg
Ser

aaa
Lys

adaa
Lys

Glu

aaa
Lys
265

gee
Ala

gat
Asp

aaa
Lys

atc
Ile

gca
Ala
345

agc
Ser

gCcg
Ala

gac
Asp

gtg
Val

aga
Arg
425

ctg
Leu

ctt
Leu

atg
Met

cct
Pro

gte
Val
505

gce
Ala

Pro
250

tac
Tyr

tge
Cys

aag
Lys

atc
Ile

gaa
Glu
330

gca
Ala

cat
His

atc
Ile

gat
Asp

atc
Ile
410

agce
Ser

ttc
Phe

geg
Ala

agc
Ser

cct
Pro
490

Cgg
Arg

cat
His

Thr

gaa
Glu

gtc
Val

gcg
Ala

gac
Asp
315

BCg
Ala

aaa
Lys

gag
Glu

atc
Ile

cag
Gln
395

ggt
Gly

cgc
Arg

gte
Val

gaa
Glu

gaa
Glu
475

gga
Gly

agg
Arg

ccceC
Pro

Ile

gca
Ala

att
Ile

atc
Ile
300

acg
Thr

gaa
Glu

cte
Leu

gaa
Glu

gaa
Glu
380

aag
Lys

caa
Gln

gce
Ala

:4:4%
Gly

gaa
Glu
460

tac
Tyr

tat
Tyr

aac
Asn

gat
Asp

Glu

tat
Tyr

ctg
Leu
285

gac
Asp

gte
Val

aaa
Lys

cge
Arg

gaa
Glu
365

caa

Gln

aaa
Lys

aaa
Lys

ggc
Gly

ccg
Pro
445

ctg
Leu

atg
Met

gtc
Val

ceg
Pro

gtc
Val

34

Gln

cac
His
270

tca
Ser

ctt
Leu

age
Ser

gce
Ala

gac
Asp
350

aaa
Lys

aaa
Lys

atg
Met

gaa
Glu

ctg
Leu
430

aca
Thr

tte
Phe

gaa
Glu

ggcC
Gly

tac
Tyr
510

cag

Gln

Ala
255

gat
Asp

agc
Ser

ttg
Leu

ggt
Gly

aaa
Lys
335
gaa
Glu

Cgg
Arg

acc
Thr

aaa
Lys

494
Ala
415

aaa
Lys

ggt
Gly

ggc
Gly

aaa
Lys

cac
His
495

agce
Ser

cac
His

Ala

gtg
Val

cge
Arg

gat
Asp

gaa
Glu
320

BCB
Ala

gaa
Glu

gca
Ala

ggc
Gly

gag
Glu
400

gtg
Val

tca
Ser

gtc
Val

acg
Thr

cac
His
480
gaa

Glu

atc
Ile

atg
Met

Ala

act
Thr

tat
Tyr

gaa
Glu
305

caa
Gln

ctt
Leu

gaa
Glu

aca
Thr

att
Ile
385

ctt
Leu

aaa
Lys

aaa
Lys

ggt
Gly

aag
Lys
465

gce
Ala

gaa
Glu

gtt
Val

tte
Phe

993

1041

1089

1137

1185

1233

1281

1329

1377

1425

1473

1521

1569

1617

1665

1713

1761
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515 520 525
ctg caa atc atg gaa gac gga cgt ctg aca gac agc caa ggg Cgg acg 1809
Leu Gln Ile Met Glu Asp Glv Arg Leu Thr Asp Ser Gln Gly Arg Thr
530 535 540 545
gtc age ttt aaa gat acc gtc att att atg aca agc aat gec ggt gta 1857
Val Ser Phe Lys Asp Thr Val Ile Ile Met Thr Ser Asn Ala Gly Val

550 555 560
tct gaa aag cgg aca acc gtc ggt ttt aac cgg gaa gag caa gta atg 1905
Ser Glu Lys Arg Thr Thr Val Gly Phe Asn Arg Glu Glu Gln Val Met
565 570 575
ggc gaa caa tca atg atc gat tca tta agc ggc tac ttt aag ccg gaa 1953
Gly Glu Gln Ser Met Ile Asp Ser Leu Ser Gly Tyr Phe Lys Pro Glu
580 585 590

ttc ctg aac aga ttt gac agc atc atc gaa ttc cag ccg ctc gaa aaa 2001
Phe Leu Asn Arg Phe Asp Ser Ile Ile Glu Phe Gln Pro Leu Glu Lys

595 600 605
gaa gat ctg gtc aag atc gcc gce ctc ttg ctg aaa gag ctt gaa gaa 2049
Glu Asp Leu Val Lys Ile Ala Ala Leu Leu Leu Lys Glu Leu Glu Glu
610 615 620 625
acg tta aaa gag caa aac atg acg ctc gaa gtt tca gat gag gca aaa 2097
Thr Leu Lys Glu Gln Asn Met Thr Leu Glu Val Ser Asp Glu Ala Lys

630 635 640
gaa aaa atc gct gaa atc gga tac cat ccg gece ttt ggec gee cge cca 2145
Glu Lys Ile Ala Glu Ile Gly Tyr His Pro Ala Phe Gly Ala Arg Pro
645 650 655
tta aga aga acc att caa aca gcg gtc gaa gat caa atg acc gat ctg 2193
Leu Arg Arg Thr Ile Gln Thr Ala Val Glu Asp Gln Met Thr Asp Leu
660 665 670

ctg ctt gaa gaa gaa cac atc aaa ggt ttt gcg gtt atc gtt gaa aac 2241
Leu Leu Glu Glu Glu His Ile Lys Gly Phe Ala Val Ile Val Glu Asn

675 680 685
gat gaa atc cgg gtg aaa aca acc aga taacacacac aacggcctcce 2288
Asp Glu Ile Arg Val Lys Thr Thr Arg
690 695
gatcgecggag gtcgttttac atacaacata agaatcacaa aagttctatt ttttaacatt 2348
aaataaccct aaagtccctt ttcaccatga ttttgcaaca atttaagaaa cagcctaaag — 2408
ttcctatcac gecaacaccga tattaacgat agaaaagtta gttaaaggaa ttggtgaaaa 2468
aatggacaaa acatcgttaa ttggaatcat cttagctatc atcggagtag gtgtcggecat 2528
ggtcatgaaa ggtgtcagec ctteccgttet cgtcaatcec geggeatgge tgatcatcct 2588
tgtcgggaca atcgcagecag ttgtgatcge ttttccaatc cgegagetca aaaaggttece 2648
caaactcttc ggcatcttgt tcaaagagaa gaagatgatc gaaatcaacg aactgatccc 2708
gatgttttcc gagtgggege aaatcgcaag acgcgaagga cttctcgett tggaagcaaa 2768
ttt 2771
<210> 6
<211> 698
(212> PRT

213> MR FEHATH

35
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<400> 6

Met Arg Cys Gln

1

Met

Tyr

Gly

Thr

Asn

Glu

Pro

Gly

Asn

145

Gly

Leu

Leu

Leu

Thr

225

Arg

Ala

Gln

Lys

Gly

Ala

Ala

Val

Val

Leu

130

Lys

Ile

Lys

Val

Lys

210

Leu

Phe

Ile

Ile

Glu

35

Gly

Ala

Ala

Ala

Leu

115

Ala

Glu

Arg

Glu

Gly

195

Pro

Lys

Gln

Leu

Asn

20

Leu

Gly

Lys

Lys

Arg

100

Ile

Leu

Leu

Gly

Arg

180

Ala

Ala

Glu

Pro

Asn
260

His

Phe

Thr

Ser

Lys

Thr

85

Val

Gly

Lys

Tyr

Gln

165

Lys

Gly

Leu

Tyr

Ile

245

Gly

Cys

Thr

Gln

Phe

Gly

70

Gly

Ile

Glu

Ile

Leu

150

Phe

Asn

Ser

Ala

Arg

230

Met

Leu

Gln

Lys

Pro

Phe

55

Leu

Leu

Glu

Pro

Ala

135

Leu

Glu

Ala

Ala

Arg

215

Gln

Val

Lys

Lys

Lys

Ser

40

Ser

Leu

Ile

Ile

Gly

120

Glu

Asp

Glu

Ile

Glu

200

Gly

Ile

His

Glu

Asn

Gln

25

Met

Gln

Asp

Asp

Leu

105

Val

Gly

Val

Arg

Leu

185

Gly

Glu

Glu

Glu

Lys
265

Glu

10

Met

Phe

Pro

Glu

Pro

Asn

Gly

Asp

Ala

Met

170

Phe

Ser

Leu

Lys

Pro

250

Tyr

Ala

Asp

Ser

Ser

Leu

75

Val

Arg

Lys

Val

Ser

155

Lys

Ile

Met

Gln

Asp

235

Thr

Glu

Thr

Leu

Gly

Gln

60

Ala

Ile

Arg

Thr

Pro

140

Leu

Gln

Asp

Asp

Val

220

Ala

Ile

Ala

36

Ile

Cys

Asn

45

Ala

Val

Gly

Asn

Ala

125

Asn

Val

Leu

Glu

Ala

205

Ile

Ala

Glu

Tyr

Arg

Glu

30

His

Gln

Asn

Arg

Lys

110

Val

Lys

Ala

Met

Ile

190

Gly

Gly

Leu

Gln

His
270

Leu

15

Asp

Phe

Thr

Leu

Asp

95

Asn

Ala

Leu

Asn

Lys

175

His

Asn

Ala

Glu

Ala

255

Asp

Asn

Cys

Phe

Gln

Thr

80

Asp

Asn

Glu

Lys

Thr

160

Glu

Leu

Ile

Thr

Arg

240

Ala

Val
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Thr

Tyr

Glu

305

Gln

Leu

Glu

Thr

Ile

385

Leu

Lys

Lvs

Gly

Lys

465

Ala

Glu

Val

Phe

Tyr

Ile

290

Ala

Ala

Gln

Ala

Val

370

Pro

Glu

Lys

Asn

Lys

450

Asp

Val

Ala

Leu

Leu
530

Thr

275

Gln

Gly

Ser

Glu

Leu

355

Glu

Val

Ala

Val

Arg

435

Thr

Ala

Ser

Gly

Leu

515

Gln

Asp

Asp

Ser

Gln

Glu

340

His

Ala

Gly

His

Ala

420

Pro

Glu

Ile

Lys

Gln

500

Asp

Ile

Glu

Arg

Lys

Arg

325

Asn

Lys

Glu

Lys

Leu

405

Lys

Val

Leu

Ile

Leu

485

Leu

Glu

Met

Ala

His

Ala

310

Leu

Tyr

Lys

Asp

Leu

390

Ser

Ala

Gly

Ser

Arg

470

Ile

Thr

Ile

Glu

Ile

Leu

295

Asn

Gln

Glu

Met

Ile

375

Gln

Ser

Val

Ser

Lys

455

Leu

Gly

Glu

Glu

Asp
535

Lys Ala Cys

280

Pro

Leu

Glu

Leu

Glu

360

Gln

His

Arg

Arg

Phe

440

Arg

Asp

Ser

Lys

Lys

520

Gly

Asp

Lys

Ile

Ala

345

Ser

Ala

Asp

Val

Arg

425

Leu

Leu

Met

Pro

Val

505

Ala

Arg

Lys

Ile

Glu

330

Ala

His

Ile

Asp

Ile

410

Ser

Phe

Ala

Ser

Pro

490

Arg

His

Leu

Val

Ala

Asp

315

Ala

Lys

Glu

Ile

Gln

395

Gly

Arg

Val

Glu

Glu

475

Gly

Arg

Pro

Thr

Ile Leu Ser

Ile

300

Thr

Glu

Leu

Glu

Glu

380

Lys

Gln

Ala

Gly

Glu

460

Tyr

Tyr

Asn

Asp

Asp
540

37

285

Asp

Val

Lys

Arg

Glu

365

Gln

Lys

Lys

Gly

Pro

445

Leu

Met

Val

Pro

Val

525

Ser

Leu

Ser

Ala

Asp

350

Lys

Lys

Met

Glu

Leu

430

Thr

Phe

Glu

Gly

Tyr

510

Gln

Gln

Ser

Leu

Gly

Lys

335

Glu

Arg

Thr

Lys

Ala

415

Lys

Gly

Gly

Lys

His

495

Ser

His

Gly

Arg

Asp

Glu

320

Ala

Glu

Ala

Gly

Glu

400

Val

Ser

Val

Thr

His

480

Glu

Ile

Met

Arg
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Thr

545

Val

Met

Glu

Lys

Glu

625

Lys

Pro

Leu

Asn

Val

Ser

Gly

Phe

Glu

610

Thr

Glu

Leu

Leu

Asp
690

<210>
211
212>
213>

{220>
221>
222>

<400>
gctgacaaaa gatgcgeggs

7
2
D

Ser

Glu

Glu

Leu

595

Asp

Leu

Lys

Arg

Leu

675

Glu

958
NA

Phe Lys Asp Thr Val Ile
550

Lys Arg Thr Thr Val Gly

565

Gln Ser Met Ile Asp Ser

580

585

Asn Arg Phe Asp Ser Ile

600

Leu Val Lys Ile Ala Ala

615

Lys Glu Gln Asn Met Thr
630

Ile Ala Glu Ile Gly Tyr

645

Arg Thr Ile Gln Thr Ala

660

665

Glu Glu Glu His Ile Lys

680

Ile Arg Val Lys Thr Thr

MR FHITE

C

DS

(501).. (2459)

7

agcaagegeg

cggeegeatg

gctttcgaaa

agececggeeeg

gettgegtee

tatcgttgaa

ttttgtttge

gtcagcaata
atgcaaaaag
gtggagcatg
acgatccttt
aagtttccge

agaaaatcag

cttcaaaaca

695

Ile

Phe

570

Leu

Ile

Leu

Leu

His

650

Val

Gly

Arg

Met
555

Asn

Ser

Glu

Leu

Glu

635

Pro

Glu

Phe

atgttcttcc cgaaagcctce

tgctegtege cggactgatg

acctctttca ccagccatac

aagcaggcca aaacggegeg

cctttattga aaaaggaaaa

actgtgaggt cgactgectt

taaacagtgt ttaacgaaaa

aggattttta tttaggaagt

Thr Ser Asn

Arg Glu Glu

Gly Tyr Phe
590

Phe Gln Pro
605

Leu Lys Glu
620

Val Ser Asp

Ala Phe Gly

Asp Gln Met
670

Ala Val Ile
685

tcttatccga
gcgaaagatt
cgaagggcege
ttcgggacesg
ggagaggcge
tatgtceegg

aagagctttt

cgaagtagta

38

Ala Gly
560

Gln Val
575

Lys Pro

Leu Glu

Leu Glu

Glu Ala
640

Ala Arg
655

Thr Asp

Val Glu

aagccgtgga
ggaagettgt
tcgteectga
ctttaagegg
tgagaaacca
atacaggcat

tcggctettt

tggcaaacag

60
120
180
240
300
360

420

480
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acatgaggag gagaaacgac atg aag cag ctg ata acc gaa aaa gac ctc atc
Met Lys Gln Leu Ile Thr Glu Lys Asp Leu Ile
10

aag
Lys

atc
Ile

tcg
Ser

acg
Thr
60

aaa
Lys

gtg
Val

tat
Tyr

tgt
Cys

acc
Thr
140

aaa

Lys

cte
Leu

cge
Arg

ttt
Phe

aac
Asn
220

ttt
Phe

gga
Gly

tat

ctt
Leu

gee
Ala

cat
His

ttt
Phe

tac
Tyr

ata
Ile

gat
Asp

tca
Ser
125

gag
Glu

gea
Ala

gtt
Val

gac
Asp

tgc
Cys
205

ctt
Leu

tct
Ser

aac
Asn

gat

gta
Val

tac
Tyr
30

atc
Ile

ggg
Gly

ctt
Leu

age
Ser

gta
Val
110

gtg
Val

att
Ile

gac
Asp

caa
Gln

cat
His
190

gee
Ala

tcg
Ser

tca
Ser

gag
Glu

att

tee
Ser

15

gtc
Val

atg
Met

aaa
Lys

geca
Ala

gee
Ala
95

tca
Ser

aag
Lys

gaa
Glu

ggc
Gly

gtg
Val
175

tte
Phe

aat
Asn

aca
Thr

cta
Leu

aaa
Lys
255

gaa

att
Ile

caa
Gln

atc
Ile

ggc
Gly

ttt
Phe
80

gcce
Ala

cag
Gln

ctg
Leu

gac
Asp

caa
Gln
160

gaa
Glu

age
Ser

caa
Gln

ggt
Gly

tcg
Ser
240

gaa
Glu

aca

1

acc gat ccc

Thr

aca
Thr

tac
Tyr

aga
Arg
65

acg
Thr

ggg
Gly

cct
Pro

aca
Thr

cac
His
145

[4:44
Gly

acc
Thr

cat
His

acg
Thr

gat
Asp
225

ttt
Phe

tat
Tyr

gga

Asp

aaa
Lys

gac
Asp
50

aac
Asn

tce
Ser

gga
Gly

gaa
Glu

aaa
Lys
130

gaa

Glu

ttt
Phe

888
Gly

gca
Ala

gat
Asp
210

ttg
Leu

tct
Ser

caa
Gln

daa

Pro

gta
Val
35

cge
Arg

cag
Gln

aat
Asn

gaa
Glu

tgg
Trp
115

gag
Glu

ccg
Pro

aaa
Lys

gaa
Glu

Tttt
Phe
195

atg
Met

aag
Lys

cct
Pro

aac
Asn

cta

5

cag tat tcg

Gln
20

aac
Asn

gaa
Glu

cat
His

cgce
Arg

gcg
Ala
100

tcg
Ser

gaa
Glu

ctg
Leu

agg
Arg

atg
Met
180

tca

Ser

cgt
Arg

cge
Arg

gac
Asp

gee
Ala
260

acg

Tyr

gaa
Glu

aaa
Lys

cce
Pro

gag
Glu

aga
Arg

ccg
Pro

age
Ser

gaa
Glu

gga
Gly
165

aaa

Lys

ccg
Pro

gtg
Val

cte
Leu

gec
Gly
245

acg
Thr

tgt

Ser

aaa
Lys

caa
Gln

cge
Arg
70

gaa
Glu

aaa
Lys

gac
Asp

gtc
Val

gtc
Val
150

aag

Lys

cag
Gln

tge
Cys

aac
Asn

aca
Thr
230

aaa
Lys

cte
Leu

ctg

cce
Pro

cag
Gln

get
Ala
55

tgg
Trp

acce
Thr

gtg
Val

ggc
Gly

gac
Asp
135

gat
Asp

tat
Tyr

ctg
Leu

gga
Gly

gat
Asp
215

ggt
Gly

cac
His

gat
Asp

acg

39

gat
Asp

gac
Asp
40

tcg
Ser

teg
Ser

gca
Ala

acc
Thr

aag
Lys
120

gat
Asp

tct
Ser

acg
Thr

acc
Thr

gat
Asp
200

gtc
Val

caa
Gln

ctt
Leu

aaa
Lys

gaa

ggt
Gly
25

tca
Ser

gtg
Val

ccg
Pro

caa
Gln

gat
Asp
105

tca
Ser

gag
Glu

ttg
Leu

cag
Gln

gat
Asp
185

cag

Gln

tac
Tyr

aac
Asn

gca
Ala

gca
Ala
265

atg

gca
Ala

tat
Tyr

caa
Gln

gac
Asp

att
Ile
90

att
Ile

ttg
Leu

aag
Lys

tca
Ser

ctt
Leu
170

ctt
Leu

att
Ile

ttg
Leu

g8C
Gly

ttt
Phe
250

igg
Trp

ctt

aaa
Lys

gat
Asp

tgg
Trp

ggc
Gly
75

tac
Tyr

cce
Pro

ctt
Leu

aaa
Lys

tat
Tyr
155
gtc
Val

gaa
Glu

geca
Ala

atg
Met

att
Ile
235

atc
Ile

ctg
Leu

gac

533

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301

1349
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Tyr

gtc
Val

ctt

Leu
300

gga
Gly

ctt
Leu

ctg
Leu

cge
Arg

cga
Arg
380

gaa
Glu

gga
Gly

cte
Leu

tat
Tyr

tat
Tyr
460
CEE
Arg

gct
Ala

cte
Leu

gtc
Val

tee
Ser

Asp

cat
His
285

ccg
Pro

tct
Ser

gct
Ala

cat
His

ccg
Pro

365

cta
Leu

ccg
Pro

tgeg
Trp

att
Ile

Tttt
Phe
445

gtt
Val

gtg
Val

gtt
Val

gec
Gly

ggc
Gly
525

aac
Asn

Ile
270

cte
Leu

aaa
Lys

gac
Asp

tat
Tyr

ccg
Pro
350

agc
Ser

aca
Thr

gag
Glu

ctg
Leu

ctg
Leu
430

cat
His

aac
Asn

agg
Arg

gac
Asp

atc
Ile
510

cac

His

tgg
Trp

Glu

agce
Ser

ccg
Pro

cag
Gln

cCcg
Pro
335

gac
Asp

gaa
Glu

gat
Asp

gag
Glu

ata
Ile
415

gaa
Glu

gaa
Glu

ccg
Pro

ggc
Gly

cac
His
495

acc
Thr

acg
Thr

atc
Ile

Thr

gat
Asp

gcc
Ala

ggt
Gly
320

gtc
Val

gaa
Glu

ctt
Leu

gce
Ala

ctt
Leu
400

aag
Lys

gtg
Val

ttt
Phe

Cgg
Arg

gac
Asp
480

gtg
Val

gga
Gly

aag
Lys

agt
Ser

Gly

gcg
Ala

tgg
Trp
305

tct
Ser

CE8
Arg

agt
Ser

tac
Tyr

aac
Asn

385

caa
Gln

cce
Pro

cac
His

caa
Gln

gga
Gly
465

tac

Tyr

ctt
Leu

gga
Gly

cge
Arg

ttt
Phe

Lys

gtg
Val
290

acc
Thr

aca
Thr

ttg
Leu

ggc
Gly

cat
His
370

caa
Gln

ttt
Phe

gee
Ala

ggc
Gly

gtg
Val
450

age

Ser

gge
Gly

gaa
Glu

age
Ser

tte
Phe
530

tac

Leu
275

gca
Ala

aaa
Lys

ggc
Gly

gaa
Glu

ttt
Phe
355

cte
Leu

BCg
Ala

cag
Gln

caa
Gln

gga
Gly
435
ctg
Leu

cac
His

ggt
Gly

cat
His

tac
Tyr
515

aag

Thr

gga
Gly

gac
Asp

att
Ile

aaa
Lys
340

gCcg
Ala

caa
Gln

tit
Phe

gca

Ala

tat
Tyr
420
cct
Pro

gce
Ala

ggc
Gly

gga
Gly

tat
Tyr
500

ggg
Gly

gce

Cys

gac
Asp

gga
Gly

tac
Tyr
325

gag
Glu

gca
Ala

ttg
Leu

acg
Thr

gcg
Ala
405

gaa
Glu

cac
His

gca
Ala

tac
Tyr

gat
Asp
485

gat
Asp

ggce
Gly

gca

Lys Ala Ala

ggg gta age
Tyr Gly Val Ser Asp

Leu

agce
Ser

aac
Asn
310

tac
Tyr

cat
His

tee
Ser

ggt
Gly

gaa
Glu
390

gac

Asp

aaa
Lys

gce
Ala

aag
Lys

gga
Gly
470

ttt
Phe

ttc
Phe

ttt
Phe

gtg
Val

gac

Thr

ctt
Leu
295

g8¢
Gly

ata
Ile

gtg
Val

ata
Ile

gaa
Glu
375

gaa
Glu

ggt
Gly

gga
Gly

atg
Met

gga
Gly
455
cag
Gln

aag
Lys

gtc
Val

atg
Met

aca
Thr
535

atc
Ile

40

Glu
280

gtc
Val

ttt
Phe

tca
Ser

aac
Asn

gee
Ala
360

gaa
Glu

cat
His

ctg
Leu

aac
Asn

tat
Tyr
440

agc
Ser

gat
Asp

gat
Asp

gat
Asp

aca
Thr
520

cag

Gln

g8¢
Gly

Met

gga
Gly

tat
Tyr

atc
Ile

gga
Gly
345

ctg
Leu

aaa
Lys

atc
Ile

aca
Thr

acg
Thr
425

gC8
Ala

gee
Ala

ttt
Phe

gta
Val

caa
Gln
505

aac

Asn

agg
Arg

tat
Tyr

Leu

ggc
Gly

gtc
Val

gaa
Glu
330

ttc
Phe

cce
Pro

BCg
Ala

ata
Ile

att
Ile
410

tat
Tyr

aat
Asn

gtc
Val

gtc
Val

atg
Met
490

gaa

Glu

tgg
Trp

tce
Ser

ttt
Phe

Asp

gtt
Val

atc
Ile
315

ggt
Gly

agce
Ser

gtc
Val

gag
Glu

tcg
Ser

395

cac
His

ccg
Pro

gct
Ala

gta
Val

aac
Asn
475

gcg
Ala

agg
Arg

gct
Ala

att
Ile

ttc
Phe

1397

1445

1493

1541

1589

1637

1685

1733

1781

1829

1877

1925

1973

2021

2069

2117

2165
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540

aca gac tgg
Thr Asp Trp

tgg gag cat
Trp Glu His

ctc att ctg
Leu Ile Leu
590

gaa cag ctg
Glu GIn Leu
605

gtc aga ttt
Val Arg Phe
620

aag cag cgg
Lys Gln Arg

cag
Gln

teg
Ser
575

cat

His

ttc
Phe

ccg
Pro

atc
Ile

cte
Leu
560

ccg
Pro

gec
Gly

acg
Thr

aac
Asn

agg
Arg
640

545

ggt gca gac
Gly Ala Asp

ctc aaa tac
Leu Lys Tyr

gaa cgg gac
Glu Arg Asp
595

gcg ctg aaa
Ala Leu Lys
610

geg tca cac
Ala Ser His
625

cgg ctt gag
Arg Leu Glu

ctt
Leu

gcg
Ala
580

gac
Asp

aaa
Lys

gat
Asp

tat
Tyr

ttt
Phe
565

gac
Asp

agg
Arg

atg
Met

tta
Leu

att
Ile
645

550

gaa
Glu

aag
Lys

tge
Cys

4244
Gly

tca
Ser

630

geca
Ala

gat cca ggc
Asp Pro Gly

gtg gag acc
Val Glu Thr
585

ccg att gaa
Pro Ile Glu
600

aaa gaa gta
Lys Glu Val
615

aga agc geg
Arg Ser Gly

gge tgg ttt
Gly Trp Phe

tat cta taaaaaagaa aaggctgcecg tacactacgg cagcctcage gtg

Tyr Leu

accctegeat
ctcegatget
atcctaaact
cttctcaaat
gcgctcaatt
caggcgaage
gagtaaaaac
tgtcgecatt
210> 8

<211> 653
<212> PRT

tcgttgtcag ggetgegegt

cgaccttcct agactgcaag

gaaaaccgtt ttaggatttt

taaaatactt gctctacttc

ccagctttaa gggtgatggt

ttgacgatgec cgtcttcaac

ggacgaagtt tgtccagcac

cgtatcgetec cttttaaat

213> MWRFHHAE

<400> 8

Met Lys Gln
1

Thr Asp Pro

Thr Lys Val
35

Leu

Gln
20

Asn

Tyr Asp Arg Glu

50

cggtgctcac

ggttttcaat

gtcaacaatt

aatgacgccc

ggaacttggsg

atcgacgagt

ttcctgtact

Ile Thr Glu Lys Asp
5

Leu
10

Ile

Tyr Ser Pro Asp Gly Ala Lys

25

Glu Lys Gln Asp Ser Tyr Asp

40

Lys Gln Ala Ser Val Gln Trp

55

gaattccaac
cacgctgaga
taggctgeeg
ggaacttctt
cagcttecge
tcacagtcac

tggtccttca

Lys Leu Val

Ile Ala Tyr
30

Ser His Ile
45

Thr Phe Gly
60

41

555
aaa ctg
Lys Leu
570
cct ctt

Pro Leu

cag gcg
Gln Ala

aaa ctc
Lys Leu

cat ccg
His Pro

635
gaa gct
Glu Ala
650

tcgacaa

attcgcteeg
ggatgacaaa
ttacggcagc
ctaaaagggc
atgcgccgag
cgeegteacg

tttcgacctc

Ser Ile

15

Val Gln

Met Ile

Lys Gly

2213

2261

2309

2357

2405

2453

2509

2569

2629

2689

2749

2809

2869

2929

2958
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Arg

Thr

Gly

Pro

Thr

His

145

Gly

Thr

His

Thr

Asp

225

Phe

Tyr

Gly

Ala

Trp

305

Ser

Asn

Ser

Gly

Glu

Lys

130

Glu

Phe

Gly

Ala

Asp

210

Leu

Ser

Gln

Lys

Val

290

Thr

Thr

Gln

Asn

Glu

Trp

115

Glu

Pro

Lys

Glu

Phe

195

Met

Lys

Pro

Asn

Leu

275

Ala

Lys

Gly

His

Arg

Ala

100

Ser

Glu

Leu

Arg

Met

180

Ser

Arg

Arg

Asp

Ala

260

Thr

Gly

Asp

Ile

Pro

Glu

85

Arg

Pro

Ser

Glu

Gly

165

Lys

Pro

Val

Leu

Gly

245

Thr

Cys

Asp

Gly

Tyr
325

Arg

Glu

Lys

Asp

Val

Val

150

Lys

Gln

Cys

Asn

Thr

230

Lys

Leu

Leu

Ser

Asn

310

Tyr

Trp

Thr

Val

Gly

Asp

135

Asp

Tyr

Leu

Gly

Asp

215

Gly

His

Asp

Thr

Leu

295

Gly

Ile

Ser

Ala

Thr

Lys

120

Asp

Ser

Thr

Thr

Asp

200

Val

Gln

Leu

Lys

Glu

280

Val

Phe

Ser

Pro

Gln

Asp

105

Ser

Glu

Leu

Gln

Asp

185

Gln

Tyr

Asn

Ala

Ala

265

Met

Gly

Tyr

Ile

Asp

Ile

Ile

Leu

Lys

Ser

Leu

170

Leu

Ile

Leu

Gly

Phe

250

Trp

Leu

Gly

Val

Glu
330

Gly

Tyr

Pro

Leu

Lys

Tyr

155

Val

Glu

Ala

Met

Ile

235

Ile

Leu

Asp

Val

Ile

315

Gly

Lys

Val

Tyr

Cys

Thr

140

Lys

Leu

Arg

Phe

Asn

220

Phe

Gly

Tyr

Val

Leu

300

Gly

Leu

42

Tyr

Ile

Asp

Ser

125

Glu

Ala

Val

Asp

Cys

205

Leu

Ser

Asn

Asp

His

285

Pro

Ser

Ala

Leu

Ser

Val

110

Val

Ile

Asp

Gln

His

190

Ala

Ser

Ser

Glu

Ile

270

Leu

Lys

Asp

Tyr

Ala

Ala

Ser

Lys

Glu

Gly

Val

175

Phe

Asn

Thr

Leu

Lys

255

Glu

Ser

Pro

Gln

Pro
335

Phe

80

Ala

Gln

Leu

Asp

Gln

160

Glu

Ser

Gln

Gly

Ser

240

Glu

Thr

Asp

Ala

Gly

320

Val
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Arg

Ser

Tyr

Asn

385

Gln

Pro

His

Gln

Gly

465

Tyr

Leu

Gly

Arg

Phe

545

Gly

Leu

Glu

Ala

Leu

Gly

His

370

Gln

Phe

Ala

Gly

Val

450

Ser

Gly

Glu

Ser

Phe

530

Tyvr

Ala

Lys

Arg

Leu

Glu

Phe

355

Leu

Ala

Gln

Gln

Gly

435

Leu

His

Gly

His

Tyr

5156

Lys

Gly

Asp

Tyr

Asp

595

Lys

Lys

340

Ala

Gln

Phe

Ala

Tyr

420

Pro

Ala

Gly

Gly

Tyr

500

Gly

Ala

Val

Leu

Ala

580

Asp

Glu

Ala

Leu

Thr

Ala

405

Glu

His

Ala

Tyr

Asp

485

Asp

Gly

Ala

Ser

Phe

565

Asp

Arg

His

Ser

Gly

Glu

390

Asp

Lys

Ala

Lys

Gly

470

Phe

Phe

Phe

Val

Asp

550

Glu

Lys

Cys

Lys Met Gly

Val

Ile

Glu

375

Glu

Gly

Gly

Met

Gly

455

Gln

Lys

Val

Met

Thr

535

Ile

Asp

Val

Pro

Asn

Ala

360

Glu

His

Leu

Asn

Tyr

440

Ser

Asp

Asp

Asp

Thr

520

Gln

Gly

Pro

Glu

Ile
600

Gly

345

Leu

Lys

Ile

Thr

Thr

425

Ala

Ala

Phe

Val

Gln

505

Asn

Arg

Tyr

Gly

Thr

585

Glu

Lys Glu Val

Phe

Pro

Ala

Ile

Ile

410

Tyr

Asn

Val

Val

Met

490

Glu

Trp

Ser

Phe

Lys

570

Pro

Gln

Lys

Ser

Val

Glu

Ser

395

His

Pro

Ala

Val

Asn

475

Ala

Arg

Ala

Ile

Phe

555

Leu

Leu

Ala

Leu

Leu

Arg

Arg

380

Glu

Gly

Leu

Tyr

Tyr

460

Arg

Ala

Leu

Val

Ser

540

Thr

Trp

Leu

Glu

Val

43

His

Pro

365

Leu

Pro

Trp

Ile

Phe

445

Val

Val

Val

Gly

Gly

525

Asn

Asp

Glu

Ile

Gln

605

Arg

Pro

350

Ser

Thr

Glu

Leu

Leu

430

His

Asn

Arg

Asp

Ile

510

His

Trp

Trp

His

Leu

590

Leu

Phe

Asp

Glu

Asp

Glu

Ile

415

Glu

Glu

Pro

Gly

His

495

Thr

Thr

Ile

Gln

Ser

575

His

Phe

Pro

Glu

Leu

Ala

Leu

400

Lys

Val

Phe

Arg

Asp

480

Val

Gly

Lys

Ser

Leu

560

Pro

Gly

Thr

Asn
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610 615 620

Ala Ser His Asp Leu Ser Arg Ser Gly His Pro Lys Gln Arg Ile Arg
625 630 635 640

Arg Leu Glu Tyr Ile Ala Gly Trp Phe Glu Ala Tyr Leu
645 650

210> 9

<211> 2473

<212> DNA

213> MR HEHIAFE

<220>
221> CDS
<222> (148)..(1974)

<400> 9
tatgtatttt attttttaac ggecgggattt tgtgtctttt ttttcgecata tgatttgaca

aaagacggtg aaaaaacaga agatgaacac aatacaagtt tattggataa caatggactt

ggagtaaaga aagcgagggg attgaca gtg gct gaa gaa aaa aaa tcg aag aaa
Val Ala Glu Glu Lys Lys Ser Lys Lys
1 5

ctg cct tca aga gaa gag gig aag caa gaa gac acg tgg aga ctg gag
Leu Pro Ser Arg Glu Glu Val Lys Gln Glu Asp Thr Trp Arg Leu Glu
10 15 20 25

gat atc ttc ccg tca gat gac gct tgg aac gag gaa ttt caa gec gtt
Asp Ile Phe Pro Ser Asp Asp Ala Trp Asn Glu Glu Phe Gln Ala Val
30 35 40

aaa gaa ctg ctg ccc aag ctt tcc gaa ttc aag ggc aag ctc ggec cat
Lys Glu Leu Leu Pro Lys Leu Ser Glu Phe Lys Gly Lys Leu Gly His
45 50 55

tcc gcc gat gat tta tat gaa gcg ctg act tat cag gat aag gtg atg
Ser Ala Asp Asp Leu Tyr Glu Ala Leu Thr Tyr Gln Asp Lys Val Met
60 65 70

gag cgt ctc ggg aag ctg tat act tac gct cat atg cgc tat gat cag
Glu Arg Leu Gly Lys Leu Tyr Thr Tyr Ala His Met Arg Tyr Asp Gln
75 80 85

gat acg gga aat tct ttt tac caa ggt ctc aat gat aaa gcg gcg aac
Asp Thr Gly Asn Ser Phe Tyr Gln Gly Leu Asn Asp Lys Ala Ala Asn
90 95 100 105

ctc tat act cag gct gcg agec gec acg gec tac atg gtg ccg gaa ata
Leu Tyr Thr Gln Ala Ala Ser Ala Thr Ala Tyr Met Val Pro Glu Ile
110 115 120

tta tcg att cag gaa gaa aag ctt cag cag ttc ctg ttg gaa aaa gag
Leu Ser Ile Gln Glu Glu Lys Leu Gln Gln Phe Leu Leu Glu Lys Glu
125 130 135

gaa tta aag ctt tac tca cac gct ctc gaa gaa atc aat aaa gag cgc
Glu Leu Lys Leu Tyr Ser His Ala Leu Glu Glu Ile Asn Lys Glu Arg
140 145 150

cct cat gtg ctt agc gag gaa gag gaa ggg att ttg gecc gaa geg tect
Pro His Val Leu Ser Glu Glu Glu Glu Gly Ile Leu Ala Glu Ala Ser

44

60

120

174

222

270

318

366

414

462

510

558

606

654
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gat
Asp
170

gat
Asp

cte
Leu

gte
Val

aaa
Lys

ttt
Phe
250

teg
Ser

atc
Ile

aaa
Lyvs

ctg
Leu

tat
Tyr
330

ctg

Leu

gga
Gly

tat
Tyr

gtc
Val

cag
Gln
410

tct

155

gtt
Val

atg
Met

aca
Thr

cge
Arg

aac
Asn
235

tat
Tyr

cge
Arg

aac
Asn

gtg
Val

gtc
Val
315

atg
Met

aaa
Lys

aaa
Lys

att
Ile

cat
His
395

cct
Pro

acg

ctt
Leu

gaa
Glu

cac
His

cge
Arg
220

acg
Thr

gcg
Ala

aac
Asn

aag
Lys

ctt
Leu
300

aag
Lys

ctg
Leu

gaa
Glu

cga
Arg

ttg
Leu

380

gaa

Glu

tac
Tyr

acg

tca
Ser

ttt
Phe

ggc
Gly
205
gC8
Ala

cta
Leu

aag
Lys

agc
Ser

cat
His
285

gag
Glu

gat
Asp

aag
Lys

gga
Gly

agc
Ser
365

atg
Met

ttc
Phe

ccg
Pro

aat

tct
Ser

ccg
Pro
190

aat
Asn

gca
Ala

gct
Ala

gtt
Val

att
Ile
270

ctc

Leu

ctt
Leu

tet
Ser

ggt
Gly

ttg
Leu
350

2449
Gly

aac
Asn

ggc
Gly

tac
Tyr

gaa

cct
Pro
175

gag
Glu

tat
Tyr

ttc
Phe

tee
Ser

aaa
Lys
255

cct
Pro

ccg
Pro

gat
Asp

gga
Gly

ctg
Leu

335
aac

Asn

gce
Ala

tgg
Trp

cat
His

ggt
Gly
415

gCg

160

tee
Ser

atc
Ile

atc
Ile

aag
Lys

acg
Thr
240

cat
His

gaa
Glu

ctt
Leu

gaa
Glu

atg
Met
320

geg
Ala

aac
Asn

tat
Tyr

cag
Gln

tce
Ser
400

aac
Asn

ctg

aat
Asn

acc
Thr

acc
Thr

gce
Ala
225

cte
Leu

tat
Tyr

gaa
Glu

ctt
Leu

gtg
Val
305

aaa
Lys

cct
Pro

cge
Arg

tct
Ser

gac
Asp
385

gtg
Val

tac
Tyr

ttg

aca
Thr

gat
Asp

ittt
Phe
210

gtt
Val

age
Ser

aaa
Lys

gtc
Val

cac
His
290

cac
His

gtc
Val

ttg
Leu

tgg
Trp

tca
Ser
370

aac
Asn

cac
His

agce
Ser

gga

ttc
Phe

gaa
Glu
195

ttg
Leu

tat
Tyr

gga
Gly

tcg
Ser

tac
Tyr
275

cge

Arg

atg
Met

act
Thr

g8g
Gly

gtc
Val
355

gga
Gly

gtc
Val

agc
Ser

att
Ile

gaa

ggc
Gly
180

aac
Asn

gaa
Glu

gaa
Glu

get
Ala

gcg
Ala
260

gac
Asp

tat
Tyr

tat
Tyr

tac
Tyr

gaa
Glu
340

gat

Asp

act
Thr

aac
Asn

tac
Tyr

tte
Phe
420

tac

165

atg
Met

gga
Gly

age
Ser

aca
Thr

gtg
Val
245

Cgg
Arg

aat
Asn

gtt
Val

gac
Asp

gag
Glu
325

gaa

Glu

gtg
Val

tac
Tyr

aat
Asn

tat
Tyr
405

gta
Val

ctg

45

ctg
Leu

gaa
Glu

gag
Glu

tac
Tyr
230

aaa
Lys

gaa
Glu

ctt
Leu

gag
Glu

ctg
Leu
310

cag
Gln

tat
Tyr

tat
Tyr

gga
Gly

ctg
Leu
390

acg
Thr

gee
Ala

ctg

aat
Asn

aag
Lys

aac
Asn
215

ggC
Gly

aaa
Lys

get
Ala

gtc
Val

att
Ile
295

tat
Tyr

gca
Ala

tca
Ser

gaa
Glu

acc
Thr
375

ttt
Phe

aga
Arg

gaa
Glu

aat

aac
Asn

gtg
Val
200

cge
Arg

cge
Arg

gac
Asp

gee
Ala

agc
Ser
280

aga

Arg

acc
Thr

aag
Lys

tce
Ser

aac
Asn
360

aat
Asn

acg
Thr

aaa
Lys

gtt
Val

aca

gcc
Ala
185

cag
Gln

gat
Asp

ttt
Phe

aac
Asn

ttg
Leu
265

acg
Thr

aaa
Lys

cct
Pro

gac
Asp

atc
Ile
345

aaa

Lys

ccg
Pro

cte
Leu

tat
Tyr

gct
Ala
425

atc

702

750

798

846

894

942

990

1038

1086

1134

1182

1230

1278

1326

1374

1422

1470
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Ser Thr Thr

gaa gat gaa
Glu Asp Glu

ttt aaa gga

Phe Lys Gly
460

gag atc cat

Glu Ile His

475

tta acg agc

Leu Thr Ser

490

att gag att

Ile Glu Ile

ttc tat tac
Phe Tyr Tyr

gct cag geg
Ala Gln Ala

540
gac cgc tat

Asp Arg Tyr
555

gaa gtg ctg
Glu Val Leu
570

gaa gct geg
Glu Ala Ala

ctc ctg caa
Leu Leu Gln
gtctaccgge
aggcggetga
agcatattca
aaaatgatct
agcgcaataa
cgtegggete
tgtgacaaaa

ataaagatgt

<210> 10
211> 609

Asn Glu Ala
430

aaa cag cgg
Lys Gln Arg
445

acg gtt ttc
Thr Val Phe

gtc aaa gcc
Val Lys Ala

ata tac tat
Ile Tyr Tyr
495

gat aag gaa

Asp Lys Glu
510

aat tat tat

Asn Tyr Tyr
525

ctc agc cag
Leu Ser Gln

att gag ttc
Ile Glu Phe

aaa aaa gcc
Lys Lys Ala
575

tgc aaa aag
Cys Lys Lys
590

aaa gtc aat
Lys Val Asn
605

agccttgttc gegatgatgt
tcgtaaaaag gattgatata

tcaaacctaa aatattcaag

Leu

ctc
Leu

aga
Arg

cag
Gln
480

gat
Asp

atc
Ile

gta
Val

cag
Gln

ttg
Leu
560

ggc
Gly

tit
Phe

cat
His

Leu

tat
Tyr

cag
Gln
465

gaa
Glu

ttg
Leu

ggt
Gly

tat
Tyr

att
Ile
545

aaa
Lys

gte
Val

gaa
Glu

tca
Ser

Gly Glu Tyr
435

att ttg aat
Ile Leu Asn
450

acg atg ttt
Thr Met Phe

gg8g gaa ccCg
Gly Glu Pro

aat aag aaa
Asn Lys Lys
500

ctt gag tgg
Leu Glu Trp
515

cag tat gcg
Gln Tyr Ala
530

tta aaa gaa
Leu Lys Glu

gct gga age
Ala Gly Ser

gat atg acg
Asp Met Thr
580

gag cag ctg
Glu Gln Leu
595

Leu

cat
His

gee
Ala

ctg
Leu
485

tat
Tyr

tca
Ser

aca
Thr

ggc
Gly

teg
Ser
565

tct
Ser

aat
Asn

Leu

atg
Met

gaa
Glu
470

aca
Thr

tte
Phe

aga
Arg

ggc
Gly

aaa
Lys
550
gat
Asp

tca
Ser

gaa
Glu

Asn

cte
Leu
455

ttt
Phe

cct
Pro

gga
Gly

att
Ile

tte
Phe
535

tcg
Ser

tat
Tyr

gag
Glu

atg
Met

Thr Tle
440

gaa ggc
Glu Gly

gaa cat
Glu His

gag ctg
Glu Leu

gac aat
Asp Asn
505

ccg cat
Pro His
520

agt gca
Ser Ala

get gtt
Ala Val

ccg att
Pro Ile

ccg ate
Pro Ile
585

gaa gaa
Glu Glu
600

taaaaggcgt atgcatgaaa gaggctgecg

caaaaacctt
aataatagge

acgadaaaaa

gaagcataaa aacccticcta aggactgata

gaccggcaaa accgggegece
gttttctttg ttactttgat
atgtgaaaac taatgaaatc

gaaattgatc acaaacaaac

agtccgcata
catatgatgg
agttgtcaaa

atttacccct

taaacgtttt

gagacgtaat

ataaaattga

aaatattaag

attcggggtt

acatctatta

actcgacatg

ttgtttgac

46

geggtggttg
ataaaggggt
tgcaagtcce
ggggcgacga
tggcagegtg
tttatgtttt

atttgatatt

1518

1566

1614

1662

1710

1758

1806

1854

1902

1950

2004

2064
2124
2184
2244
2304
2364
2424

2473
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212>
213>

<400>

PRT

AR AT

10

Val Ala Glu Glu

1

Lys

Ala

Ser

Ala

Thr

Gln

Ala

Leu

Ala

145

Glu

Asn

Thr

Thr

Ala

225

Leu

Gln

Trp

Glu

50

Leu

Tyr

Gly

Thr

Gln

130

Leu

Glu

Thr

Asp

Phe

210

Val

Ser

Glu

Asn

35

Phe

Thr

Ala

Leu

Ala

115

Gln

Glu

Gly

Phe

Glu

195

Leu

Tyr

Gly

Asp

20

Glu

Lys

Tyr

His

Asn

100

Tyr

Phe

Glu

Ile

Gly

180

Asn

Glu

Glu

Ala

Lys

Thr

Glu

Gly

Gln

Met

85

Asp

Met

Leu

Ile

Leu

165

Met

Gly

Ser

Thr

Val
245

Lys

Trp

Phe

Lys

Asp

70

Arg

Lys

Val

Leu

Asn

150

Ala

Leu

Glu

Glu

Tyr

230

Lys

Ser

Arg

Gln

Leu

Lys

Tyr

Ala

Pro

Glu

135

Lys

Glu

Asn

Lys

Asn

215

Gly

Lys

Lys

Leu

Ala

40

Gly

Val

Asp

Ala

Glu

120

Lys

Glu

Ala

Asn

Val

200

Arg

Arg

Asp

Lys

Glu

25

Val

His

Met

Gln

Asn

105

Ile

Glu

Arg

Ser

Ala

185

Gln

Asp

Phe

Asn

Leu

Asp

Lys

Ser

Glu

Asp

90

Leu

Leu

Glu

Pro

Asp

170

Asp

Leu

Val

Lys

Phe
250

Pro

Ile

Glu

Ala

Arg

75

Thr

Tyr

Ser

Leu

His

155

Val

Met

Thr

Arg

Asn

235

Tyr

Ser

Phe

Leu

Asp

60

Leu

Gly

Thr

Ile

Lys

140

Val

Leu

Glu

His

Arg

220

Thr

Ala

47

Arg

Pro

Leu

45

Asp

Gly

Asn

Gln

Gln

125

Leu

Leu

Ser

Phe

Gly

205

Ala

Leu

Lys

Glu

Ser

30

Pro

Leu

Lys

Ser

Ala

110

Glu

Tyr

Ser

Ser

Pro

190

Asn

Ala

Ala

Val

Glu

15

Asp

Lys

Tyr

Leu

Phe

95

Ala

Glu

Ser

Glu

Pro

175

Glu

Tyr

Phe

Ser

Lys
255

Val

Asp

Leu

Glu

Tyr

80

Tyr

Ser

Lys

His

Glu

160

Ser

Ile

Ile

Lys

Thr
240

His
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Tyr

Glu

Leu

Val

305

Lvs

Pro

Arg

Ser

Asp

385

Val

Tyr

Leu

Tyr

Gln

465

Glu

Leu

Gly

Tyr

Lys

Val

His

290

His

Val

Leu

Trp

Ser

370

Asn

His

Ser

Gly

Ile

450

Thr

Gly

Asn

Leu

Gln

Ser

Tyr

275

Arg

Met

Thr

Gly

Val

355

Gly

Val

Ser

Ile

Glu

435

Leu

Met

Glu

Lys

Glu
515

Ala

260

Asp

Tyr

Tyr

Tyr

Glu

340

Asp

Thr

Asn

Tyr

Phe

420

Tyr

Asn

Phe

Pro

Lys

500

Trp

Arg

Asn

Val

Asp

Glu

325

Glu

Val

Tyr

Asn

Tyr

405

Val

Leu

His

Ala

Leu

485

Tyr

Ser

Glu

Leu

Glu

Leu

310

Gln

Tyr

Tyr

Gly

Leu

390

Thr

Ala

Leu

Met

Glu

470

Thr

Phe

Arg

Tyr Ala Thr Gly

Ala

Val

Ile

295

Tyr

Ala

Ser

Glu

Thr

375

Phe

Arg

Glu

Asn

Leu

455

Phe

Pro

Gly

Ile

Phe

Ala

Ser

280

Arg

Thr

Lys

Ser

Asn

360

Asn

Thr

Lys

Val

Thr

440

Glu

Glu

Glu

Asp

Pro

520

Ser

Leu

265

Thr

Lys

Pro

Asp

Ile

345

Lys

Pro

Leu

Tyr

Ala

425

Ile

Gly

His

Leu

Asn

505

His

Ala

Ser

Ile

Lys

Leu

Tyr

330

Leu

Gly

Tyr

Val

Gln

410

Ser

Glu

Phe

Glu

Leu

490

Ile

Phe

Ala

Arg

Asn

Val

Val

315

Met

Lys

Lys

Ile

His

395

Pro

Thr

Asp

Lys

Ile

475

Thr

Glu

Tyr

Gln

Asn

Lys

Leu

300

Lys

Leu

Glu

Arg

Leu

380

Glu

Tyr

Thr

Glu

Gly

460

His

Ser

Ile

Tyr

Ala

48

Ser

His

285

Glu

Asp

Lys

Gly

Ser

365

Met

Phe

Pro

Asn

Lys

445

Thr

Val

Ile

Asp

Asn

525

Leu

Ile

270

Leu

Leu

Ser

Gly

Leu

350

Gly

Asn

Gly

Tyr

Glu

430

Gln

Val

Lys

Tyr

Lys

510

Tyr

Ser

Pro

Pro

Asp

Gly

Leu

335

Asn

Ala

Trp

His

Gly

415

Ala

Arg

Phe

Ala

Tyr

495

Glu

Tyr

Gln

Glu

Leu

Glu

Met

320

Ala

Asn

Tyr

Gln

Ser

400

Asn

Leu

Leu

Arg

Gln

480

Asp

Ile

Val

Gln
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530

Ile Leu Lys Glu Gly

545

Lys Ala Gly Ser Ser

565

Val Asp Met Thr Ser

580

Glu Glu Gln Leu Asn

595

Ser

210> 11
211> 2746
<212> DNA

213> MR FEARTHE

220>
<221> C€bS

222> (491).. (2245)

400> 11

535

Lys Ser Ala Val

550

Asp Tyr Pro

Ser Glu Pro

Ile

Ile
585

Glu Met Glu Glu

600

atctcctttt gtctcatact cttttaaggt

cgtcacttta
caaaagcacg
atgagacaat
tcgaaaaaaa
ggcatceggg
gaacggatct
tgggagtttt

aggtgatctg

gcg gtt ggt
Ala Val Gly
15

age ggg gga
Ser Gly Gly

gct acg gcce
Ala Thr Ala

aag ggc ggg
Lys Gly Gly

tagttaacaa aatactcagc

gaaaacttgt ctttttttct

gcacacatca aaatattata

caattaattt tcaaatcgtc

attttaagat gacaataggc

caggatcgtt tcgagaaatt

540

Asp Arg Tyr Ile Glu Phe Leu

555

560

Glu Val Leu Lys Lys Ala Gly

570

575

Glu Ala Ala Cys Lys Lys Phe

590

Leu Leu Gln Lys Val Asn His

atccgcgaat

tgtttcatct

tttcaacatt

taactttttg

atacctttta

gatttttcct

tgggagttta

605

tctttaaggg
aaattttttg
tgtaaccctce
tcgaaaaaaa
gataggcgca
ttgatatcat

ggttcaaaaa

tcttattttc agtccgettt cctgttatag tagtaataaa

atg aga cgg tta gct ttc tta gtt gtt geg ttt
Met Arg Arg Leu Ala Phe Leu Val Val Ala Phe

1

tge
Cys

gat
Asp

cat
His

aat
Asn
65

ttt
Phe

ggt
Gly

ceg
Pro

50

gee
Ala

5

ttc agt ccg
Phe Ser Pro
20

gat aaa gtc

Asp Lys Val

ctt gea tca
Leu Ala Ser

att gat gca
Ile Asp Ala

gtg
Val

gee
Ala

aaa
Lys

get
Ala
70

tcg
Ser

gtc
Val

atc
Ile
55

att
Ile

aaa
Lys

ggg
Gly
40

gega
Gly

geg
Ala

10

gca gaa gga
Ala Glu Gly
25

aaa gac ggt

Lys Asp Gly

gcec gaa gtt
Ala Glu Val

atc cag tac
Ile Gln Tyr
75

49

ttgtctgatt
caatttcegt
cattgtttaa
acaggtgcag
agcaccagct
cgttccaaaa
aatagaaaat
ctggaaagga
tge ttg

Cys Leu

gtc atg
Val Met

atg gtg
Met Val
45

ttg aaa
Leu Lys
60

gca ctg
Ala Leu

60
120
180
240
300
360
420
480

529

577

625

673

721
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aat
Asn

atg
Met

gag
Glu
110

ggea
Gly

get
Gly

gga
Gly

gag
Glu

cat
His
190

gac
Asp

gce
Ala

gat
Asp

ggt
Gly

aag
Lys
270
cct
Pro

gat
Asp

cat
His

tat
Tyr

gta
Val

gte
Val
95

cgt
Arg

aag
Lys

gtg
Val

aca
Thr

gaa
Glu
175

cag
Gln

ggt
Gly

aaa
Lys

g88
Gly

tca
Ser
255

cce
Pro

cca
Pro

gat
Asp

ctg
Leu

gcg
Ala
335

aca
Thr
80

tac
Tyr

get
Ala

gtg
Val

ccg
Pro

aag
Lys
160

gg8g
Gly

gac
Asp

gaa
Glu

acg
Thr

gaa
Glu
240

atg
Met

atc
Ile

agc
Ser

ttt
Phe

cte
Leu
320

ggcC
Gly

gag
Glu

gac
Asp

ccg
Pro

att
Ile

gga
Gly
145

aaa
Lys

tte
Phe

aag
Lys

cct
Pro

ttt
Phe
225

atc
Ile

aca
Thr

tgg
Trp

tca
Ser

cat
His
305

BCg
Ala

gat
Asp

ccg
Pro

ggcC
Gly

gag
Glu

ccg
Pro
130

acg
Thr

atg
Met

cca
Pro

ctg
Leu

ttg
Leu
210

aaa
Lys

:4:4¢
Gly

cct
Pro

ggc
Gly

gsc
Gly
290

tta

Leu

gaa
Glu

ccg
Pro

atg
Met

gag
Glu

gga
Gly
115
ttt
Phe

ctg
Leu

gaa
Glu

atc
Ile

agc
Ser
195

aaa
Lys

ttg
Leu

Cgg
Arg

gat
Asp

gag
Glu
275

gga
Gly

tcg
Ser

acg
Thr

gaa
Glu

atg
Met

acg
Thr
100

gee
Ala

tca
Ser

aaa
Lys

gac
Asp

gac
Asp
180

aaa
Lys

gaa
Glu

ata
Ile

gCg
Ala

gac
Asp
260

tac
Tyr

gtg
Val

caa
Gln

atg
Met

ttt
Phe
340

tct
Ser

85

aag
Lys

aag
Lys

gaa
Glu

14244
Gly

ttg
Leu
165

teg
Ser

acg
Thr

ggce
Gly

cgg
Arg

att
Ile
245

ctg
Leu

cac
His

tte
Phe

tac
Tyr

cat
His
325

gte
Val

gga
Gly

gaa
Glu

cct
Pro

agg
Arg

ctt
Leu
150

att
Ile

gtt
Val

gee
Ala

gat
Asp

aaa
Lys
230

gca
Ala

tce
Ser

g8C
Gly

atg
Met

gat
Asp
310

cte

Leu

gat
Asp

atc
Ile

acg
Thr

gac
Asp

teg
Ser
135

gaa
Glu

tcg
Ser

ttg
Leu

geca
Ala

atc
Ile
215

gaa
Glu

gat
Asp

cgce
Arg

tat
Tyr

ctg
Leu
295

cca
Pro

tce
Ser

gtt
Val

ggc
Gly

tcg
Ser

atg
Met
120

aga
Arg

gca
Ala

cct
Pro

gct
Ala

aag
Lys
200
ctt
Leu

:4:44
Gly

gte
Val

tac
Tyr

gat
Asp
280

cag
Gln

aag
Lys

tat
Tyr

cecg
Pro

ggc
Gly

atc
Ile
105

ttt
Phe

cac
His

gCcg
Ala

tct
Ser

gac
Asp
185

gat
Asp

gta
Val

tca
Ser

gtg
Val

gag
Glu
265

att
Ile

atg
Met

tcg
Ser

gcg
Ala

cte
Leu
345

50

gg8cC
Gly
90

atc
Ile

itg
Leu

gga
Gly

cat
His

ata
Ile
170

gcg
Ala

att
Ile

caa
Gln

aaa
Lys

cag
Gln
250

gtc
Val

geca
Ala

ctg
Leu

ttt
Phe

gac
Asp
330

aga
Arg

ggt
Gly

aac
Asn

gat
Asp

aat
Asn

aag
Lys
155

aag
Lys

ata
Ile

ttc
Phe

aag
Lys

gee
Ala
235

gat
Asp

aca
Thr

age
Ser

aaa
Lys

gaa
Glu
315

age
Arg

4249
Gly

ttc
Phe

agc
Ser

gaa
Glu

gcg
Ala
140

aag
Lys

ctt
Leu

aag
Lys

ctt
Leu

gat
Asp
220

ttt
Phe

ttc
Phe

aca

Thr

atg
Met

ttg
Leu
300

aaa

Lys

gect
Ala

ctg
Leu

atg
Met

agg
Arg

gac
Asp
125

gtc
Val

tgg
Trp

gca
Ala

gat
Asp

ceg
Pro
205

ttg
Leu

tat
Tyr

:4:4°4
Gly

gat
Asp

cct
Pro
285

att
Ile

tat
Tyr

gca
Ala

ctc
Leu

769

817

865

913

961

1009

1057

1105

1153

1201

1249

1297

1345

1393

1441

1489

1537
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gat ccc gat tat att aag gag cgg caa aag ctg atc agc ctt gat tcg 1585
Asp Pro Asp Tyr Ile Lys Glu Arg Gln Lys Leu Ile Ser Leu Asp Ser
350 355 360 365
atg aac cgc gat gtg aaa gag ggc gat ccg tgg aaa tat gag gaa ggc 1633
Met Asn Arg Asp Val Lys Glu Gly Asp Pro Trp Lys Tyr Glu Glu Gly

370 375 380
gag ccg aat tat gag atc gtg cct cag cct gaa gat aaa acg atc ggg 1681
Glu Pro Asn Tyr Glu Ile Val Pro Gln Pro Glu Asp Lys Thr Ile Gly
385 390 395
gag acg acg cat ttt acc gtc acg gat cag tgg ggc aat gtt gtc tct 1729
Glu Thr Thr His Phe Thr Val Thr Asp Gln Trp Gly Asn Val Val Ser
400 405 410
tat acg aca acg att gaa cag ctt ttt gga acg ggg att tta gtg ccc 1777
Tyr Thr Thr Thr Ile Glu Gln Leu Phe Gly Thr Gly Ile Leu Val Pro
415 420 425
ggg tac gga ctg ttt ttg aac aat gaa ctg acc gat ttt gat gcg att 1825
Gly Tyr Gly Leu Phe Leu Asn Asn Glu Leu Thr Asp Phe Asp Ala Ile
430 435 440 445
cca ggC ggc gcc aac gaa gtg cag ccg aat aaa agg ccg ctt tca agc 1873
Pro Gly Gly Ala Asn Glu Val Gln Pro Asn Lys Arg Pro Leu Ser Ser
450 455 460
atg acg ccg acg atc gta ttc aaa gat gaa aaa ccg gtg ctg act gtc 1921
Met Thr Pro Thr Ile Val Phe Lys Asp Glu Lys Pro Val Leu Thr Val
465 470 475
ggt tcc cct gge gga acg acg atc att get tce gtt ttc cag acg atc 1969
Gly Ser Pro Gly Gly Thr Thr Ile Ile Ala Ser Val Phe Gln Thr Ile
480 485 490
ttg aat tat ttt gag tac ggc atg agc ctt cag gat gcg att gaa gag 2017
Leu Asn Tyr Phe Glu Tyr Gly Met Ser Leu Gln Asp Ala Ile Glu Glu
495 500 505
ccg agg atc tat acg aac agc ctg act tcg tac cgc tat gaa tcc gga 2065
Pro Arg Ile Tyr Thr Asn Ser Leu Thr Ser Tyr Arg Tyr Glu Ser Gly
510 515 520 525
atg ccg gag gat gtc aga cgg aag ctc aat gac ttc ggc cac aaa ttc 2113
Met Pro Glu Asp Val Arg Arg Lys Leu Asn Asp Phe Gly His Lys Phe
530 535 540
gge tcg aat ccg gtt gat atc gge aat gtc caa agc att ttc att gac 2161
Gly Ser Asn Pro Val Asp Ile Gly Asn Val Gln Ser Ile Phe Ile Asp
545 550 555
cgg gag aac aaa acg ttt atg ggg gtt gcc gat tca agc aga aac gga 2209
Arg Glu Asn Lys Thr Phe Met Gly Val Ala Asp Ser Ser Arg Asn Gly
560 565 570
acg gcg gtt ggg gtc aac att aag aca tcg gct aaa tagceggagcea 2255
Thr Ala Val Gly Val Asn Ile Lys Thr Ser Ala Lys
575 580 585
aggcttggtc taaagtattt agatcaagcc ttctteccgtc agecggggaaa agaggatttt 2315
tttcgaaaga atagaaatat attttttgaa agcgtttacc aatttataaa ggaggggtac 2375
catgattcac acgttggcaa atggatttta ccgcttttge gagtgggtga tgeggettge 2435
ctatttgaat ctgctgtgga tcggetttac getggeggga geggtecatet teggtttage 2495

51
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gcecggegace gecgegatgt tcgetgtgac tagacagtgg acgctgggaa aaacggatgt
cceggtgttt cagacgtttt ttcgggegtt taaaaagaaa tgggccaaat caagegttict
cggtttgata ttgggtctgg tcggettatt getgtttgtt gattttcaga ttgeggeegt

ctattttcac gatcagccag tgtttttaag cctgttcatc agtttgttta tcatttatge

catcatccte t

<210> 12
<211> 585
<212> PRT
213> R FHATHE
<400> 12

Met Arg Arg Leu Ala Phe Leu Val Val Ala Phe Cys Leu Ala Val Gly
1 5 10 15

Cvs Phe Phe Ser Pro Val Ser Lys Ala Glu Gly Val Met Ser Gly Gly
20 25 30

Asp Gly Asp Lys Val Ala Val Gly Lys Asp Gly Met Val Ala Thr Ala

His Pro Leu Ala Ser Lys Ile Gly Ala Glu Val Leu Lys Lys Gly Gly
50 55 60

Asn Ala Ile Asp Ala Ala Ile Ala Ile GIn Tyr Ala Leu Asn Val Thr

Glu Pro Met Met Ser Gly Ile Gly Gly Gly Gly Phe Met Met Val Tyr
85 90 95

Asp Gly Glu Thr Lys Glu Thr Ser Ile Ile Asn Ser Arg Glu Arg Ala
100 105 110

Pro Glu Gly Ala Lys Pro Asp Met Phe Leu Asp Glu Asp Gly Lys Val
115 120 125

Ile Pro Phe Ser Glu Arg Ser Arg His Gly Asn Ala Val Gly Val Pro
130 135 140

Gly Thr Leu Lys Gly Leu Glu Ala Ala His Lys Lys Trp Gly Thr Lys
145 150 155 160

Lys Met Glu Asp Leu Ile Ser Pro Ser Ile Lys Leu Ala Glu Glu Gly
165 170 175

Phe Pro Ile Asp Ser Val Leu Ala Asp Ala Ile Lys Asp His Gln Asp
180 185 190

Lys Leu Ser Lys Thr Ala Ala Lys Asp Ile Phe Leu Pro Asp Gly Glu
195 200 205

52

2555
2615
2675
2735
2746
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Pro

Phe

225

Ile

Thr

Trp

Ser

His

305

Ala

Asp

Tyr

Asp

Tyr

385

His

Thr

Leu

Ala

Thr
465

Leu

210

Lys

Gly

Pro

Gly

Gly

290

Leu

Glu

Pro

Ile

Val

370

Glu

Phe

Ile

Phe

Asn

450

Ile

Lys

Leu

Arg

Asp

Glu

275

Gly

Ser

Thr

Glu

Lys

355

Lys

Ile

Thr

Glu

Leu

435

Glu

Val

Glu

Ile

Ala

Asp

260

Tyr

Val

Gln

Met

Phe

340

Glu

Glu

Val

Val

Gln

420

Asn

Val

Phe

Gly

Arg

Ile

245

Leu

His

Phe

Tyr

His

325

Val

Arg

Gly

Pro

Thr

405

Leu

Asn

Gln

Lys

Asp

Lys

230

Ala

Ser

Gly

Met

Asp

310

Leu

Asp

Gln

Asp

Gln

350

Asp

Phe

Glu

Pro

Asp
470

Ile

215

Glu

Asp

Arg

Tyr

Leu

295

Pro

Ser

Val

Lys

Pro

375

Pro

Gln

Gly

Leu

Asn

455

Glu

Leu

Gly

Val

Tyr

Asp

280

Gln

Lys

Tyr

Pro

Leu

360

Trp

Glu

Trp

Thr

Thr

440

Lys

Lys

Val

Ser

Val

Glu

265

Ile

Met

Ser

Ala

Leu

345

Ile

Lys

Asp

Gly

Gly

425

Asp

Arg

Pro

Gln

Lys

Gln

250

Val

Ala

Leu

Phe

Asp

330

Arg

Ser

Tyr

Lys

Asn

410

Ile

Phe

Pro

Val

Lys

Ala

235

Asp

Thr

Ser

Lys

Glu

315

Arg

Gly

Leu

Glu

Thr

395

Val

Leu

Asp

Leu

Leu
475

Asp

220

Phe

Phe

Thr

Met

Leu

300

Lys

Ala

Leu

Asp

Glu

380

Ile

Val

Val

Ala

Ser

460

Thr

53

Leu

Tyr

Gly

Asp

Pro

285

Ile

Tyr

Ala

Leu

Ser

365

Gly

Gly

Ser

Pro

Ile

445

Ser

Val

Ala

Asp

Gly

Lys

270

Pro

Asp

His

Tyr

Asp

350

Met

Glu

Glu

Tyr

Gly

430

Pro

Met

Gly

Lys

Gly

Ser

255

Pro

Pro

Asp

Leu

Ala

335

Pro

Asn

Pro

Thr

Thr

415

Tyr

Gly

Thr

Ser

Thr

Glu

240

Met

Ile

Ser

Phe

Leu

320

Gly

Asp

Arg

Asn

Thr

400

Thr

Gly

Gly

Pro

Pro
480
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Gly Gly

Phe Glu
Thr

Tyr

Val
530

Asp

Pro Val

545

Lys Thr

Gly Val

<210>
211>
212>
213>

<220>
221>
222>

<400>

Thr

Tyr

Asn

515

Arg

Asp

Phe

Asn

13

2314
DNA
1 % 3 FAT

CDS

(493

13

Thr Ile

485

11

Gly Met Se

500

Ser Leu

Arg Lys

Ile As

55

Gly

Met Gly

565

Va

Ile
580

Lys Th

).. (1818)

ctgaaatcta tcaaggcaga

tggaaaaagg

gcattgaagg

gcggett

gaa

atgcgcagtt

aaattac

caa

cgtagacaga

ttgtgtt

tga

aggtatcacg

gtt gct
Val Ala
15

aaa gct

Lys Ala

30

gtg gaa

Val

Glu

ttt gcc gtg act
Phe Ala Val Thr

aagcaaagac
ccgtacgect
atccggcatg
catccgecatg
agaatcgcct
gtgatactct
aaaatgtctt
at ttg aaa

Leu Lys
1

Thr Ser

Leu

gca aat gat cca
Ala Asn Asp Pro

35

gct tca tcg ggg
Ala Ser Ser Gly

e Ala Val Phe

490

Ser Gln

r Leu Gln Asp Ala Ile

505

Tyr Arg Tyr Glu

520

Asn Asp Phe Gly His

535

n Val Gln Ser Ile Phe
0 555

1 Ala Ser

570

Asp Ser Arg

Ala Lys

585

r Ser

cgctttaaag tttatcgegg

cgctacttcec aagaggaaaa
tataaaggcc ctgttgetga
ggctactgecg gaacgaaaga
acaggagcag gectgeggga
aactatacca tttcctaatc
gtctattttt ttttgettca

aaaaggcttt gatatagatt

Thr Ile Leu

Glu Glu Pro

510

Gly
525

Ser Met

Lys Phe

540

Gly

Ile Asp Arg

Asn Gly Thr

catgggttct
caaaaaattc
taccgtttat
tttgcacgca
aagccatcct
aaatatgaca
ttatgataaa

attagtctga

Asn
495

Tyr

Arg Ile

Pro Glu

Ser Asn

Glu Asn

560

Ala
575

Val

gtagctgcga
gttcctgaag
cagcttgteg
ttgagggaag
cacgatgtge
aaaattaaac
atttataatg

tgaaaagcgsg

agc aag aga tta aag cag ctg atc atg tta atc
Ser Lys Arg Leu Lys Gln Leu Ile Met Leu Ile

5

gta ggt gca ttt tct
Val Gly Ala Phe Ser
20

atc aat gta gac gcg
Ile Asn Val Asp Ala
40

aaa att ttg tac agt
Lys Ile Leu Tyr Ser

10

cct atg tca
Pro Met Ser
25

act gca
Thr Ala

aaa gca gca atc ctg
Lys Ala Ala Ile Leu
45

aaa aat gcc gac cag
Lys Asn Ala Asp Gln

54

60
120
180
240
300
360
420
480

531

579

627

675
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cgt
Arg

ttg
Leu

cct
Pro

gtt
Val
110

gCcg
Ala

att
Ile

gce
Ala

ttg
Leu

aat
Asn
190

cat
His

aaa
Lys

tgg
Trp

BEE
Gly

act
Thr
270

aaa

Lys

gat
Asp

gca
Ala

ctt
Leu

gaa
Glu

gac
Asp

cct
Pro

act
Thr

gtt
Val

aaa
Lys

gaa
Glu
175

gaa
Glu

tta
Leu

acg
Thr

aac
Asn

ctg
Leu
255

get
Ala

ggc
Gly

tat
Tyr

caa
Gin

cct
Pro

geg
Ala

80

gat
Asp

ctt
Leu

gca
Ala

gee
Ala

gag
Glu
160

aac
Asn

gaa
Glu

gte
Val

aag
Lys

ttt
Phe
240

aaa
Lys

gaa
Glu

gac
Asp

gca
Ala

gtg
Val
320

gtt
Val
65

att
Ile

tat
Tyr

cgt
Arg

att
Ile

ggt
Gly
145

ctt
Leu

aag
Lys

aat
Asn

agce
Ser

tte
Phe
225

atg
Met

acc
Thr

aga
Arg

ctt
Leu

ttt
Phe
305

aaa
Lys

50

gce
Ala

cac
His

gta
Val

aaa
Lys

tac
Tyr
130

tct
Ser

gga
Gly

gat
Asp

gaa

Glu

gat
Asp
210

aga
Arg

ctg
Leu

g88
Gly

aac
Asn

cat
His
290

gaa
Glu

ggc
Gly

age
Ser

gaa
Glu

tac
Tyr

gac
Asp
115

tct
Ser

gaa
Glu

atg
Met

ctt
Leu

gtg
Val
195

tat
Tyr

aaa
Lys

aaa
Lys

tca
Ser

ggc
Gly
275

acg
Thr

aac
Asn

aac
Asn

atg
Met

ggc
Gly

gag
Glu
100

gga
Gly

gca
Ala

tcg
Ser

aaa
Lys

cac
His
180

tct
Ser

cca
Pro

g8c
Gly

ggc
Gly

acc
Thr
260

atg
Met

gcg
Ala

tte
Phe

gaa
Glu

gca
Ala

aaa
Lys
85

att
Ile

tca
Ser

aac
Asn

aag
Lys

gat
Asp
165

ggc
Gly

gCg
Ala

gag
Glu

aca
Thr

ctt
Leu
245

gac
Asp

aga
Arg

cga
Arg

act
Thr

aca
Thr
325

aaa
Lys
70

gtg
Val

tce
Ser

tac
Tyr

gcg
Ala

ttt
Phe
150

ttc
Phe

aaa
Lys

aga
Arg

atc
Ile

gac
Asp
230

gtt
Val

tca
Ser

gteg
Val

ttt
Phe

atg
Met
310

gtc
Val

55

atg
Met

aaa
Lys

caa
Gln

act
Thr

geg
Ala
135

gta
Val

aaa
Lys

cat
His

gac
Asp

ctc
Leu
215

gat
Asp

cag
Gln

gee
Ala

att
Ile

aaa
Lys
295

aaa
Lys

aca
Thr

atg
Met

tgg
Trp

gat
Asp

gta
Val
120

gct
Ala

gag
Glu

ttt
Phe

ceg
Pro

atg
Met
200

gat
Asp

gaa
Glu

caa
Gln

gega
Gly

tce
Ser
280

gaa

Glu

gag
Glu

gtc
Val

acg
Thr

gat
Asp

cgt
Arg
105

aaa
Lys

att
Ile

tta
Leu

gtg
Val

age
Ser
185

gcg
Ala

acg
Thr

atg
Met

tat
Tyr

tca
Ser
265

gtc
Val

acg
Thr

ttt
Phe

gac
Asp

55

gag
Glu

cag
Gln
90

tca
Ser

gag
Glu

gca
Ala

atg
Met

aat
Asn
170

gga
Gly

cte
Leu

gC8
Ala

gat
Asp

gaa
Glu
250

tge
Cys

git
Val

aaa
Lys

tac
Tyr

aaa
Lys
330

tat
Tyr
75

aag
Lys

cta
Leu

ctt
Leu

ctt
Leu

aac
Asn
155

gee
Ala

aca
Thr

ctt
Leu

agc
Ser

atg
Met
235

ggt
Gly

ttt
Phe

ctg
Leu

aaa
Lys

gca
Ala
315

:4:4°
Gly

60

ctt
Leu

tac
Tyr

tee
Ser

tat
Tyr

tct
Ser
140

aaa
Lys

aca
Thr

aat
Asn

gce
Ala

att
Ile
220

ccg
Pro

gtg
Val

acg
Thr

aat
Asn

atg
Met
300

aaa
Lys

aaa
Lys

ctg
Leu

acg
Thr

aat
Asn

cag
Gln
125

gaa
Glu

aaa
Lys

ggt
Gly

gce
Ala

gat
Asp
205

gee
Ala

aac
Asn

gac
Asp

get
Ala

gCcg
Ala
285

cte

Leu

ggc
Gly

gaa
Glu

723

771

819

867

915

963

1011

1059

1107

1155

1203

1251

1299

1347

1395

1443

1491
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act gaa gtc ggc atc gtc aca gaa aaa gcc ttt tca atg cct gtg aag 1539
Thr Glu Val Gly Ile Val Thr Glu Lys Ala Phe Ser Met Pro Val Lys

335 340 345
aac ggt gaa gaa aag aat tac aaa gcg aaa gtg acg ctg aac aaa gac 1587
Asn Gly Glu Glu Lys Asn Tyr Lys Ala Lys Val Thr Leu Asn Lys Asp
350 355 360 365
gag ctg acc gca cct gtt aaa aaa ggt gag aaa gtc ggt acc ttg acg 1635
Glu Leu Thr Ala Pro Val Lys Lys Gly Glu Lys Val Gly Thr Leu Thr

370 375 380
gce tcc tat aag gga gaa gaa aag gac tac gga ttt ctc ggc age gat 1683
Ala Ser Tyr Lys Gly Glu Glu Lys Asp Tyr Gly Phe Leu Gly Ser Asp
385 390 395
gta tca ggt gta aac ctg gtg aca aaa gaa gat gat gag aaa gca aac 1731
Val Ser Gly Val Asn Leu Val Thr Lys Glu Asp Asp Glu Lys Ala Asn
400 405 410

tgg ttt att tta acg atg aga agc atc ggc ggec ttt ttt gce ggt ata 1779
Trp Phe Ile Leu Thr Met Arg Ser Ile Gly Gly Phe Phe Ala Gly Ile

415 420 425
tgg aac agc att gtt gaa atg gta acc ggc tgg ttt taa aaaataaaga 1828
Trp Asn Ser Ile Val Glu Met Val Thr Gly Trp Phe
430 435 440
gctectatttg atagggetct ttattgtcat attcagatag aattaccatt tacaatccta 1888
acgatttgtt attaaaatag aaataatctt cgtgtttttc atatgatttt gtggaattat 1948
aggatacaat aggattaaat ctgacaattc aatctttgat tagggggatc cttgaaatgg 2008
ctcaaacagg tactgatcgc gtaaaacgcg gtatggcaga aatgcagaag ggeggegtca 2068
ttatggacgt tgtcaatgct gaacaagcaa aaatcgcaga agaagcagga gecgtcgeag 2128
tcatggeget ggagegegtt ccggetgata tccgtgegge aggeggagtt geccgeatgg 2188
cagatccgac tattgtcgaa gaagtgatga acgctgtttc aatcccggtt atggcaaaag 2248
cacgcatcgg gecatatcgtt gaagcgegtg ttcttgaage gettggegtt gactatattg 2308
atgaaa 2314
210> 14
(211> 441
<212> PRT
213> AR FMTE
<400> 14
Leu Lys Ser Lys Arg Leu Lys Gln Leu Ile Met Leu Ile Val Ala Phe
1 5 10 15

Ala Val Thr Val Gly Ala Phe Ser Pro Met Ser Thr Ala Lys Ala Ala
20 25 30

Asn Asp Pro Ile Asn Val Asp Ala Lys Ala Ala Ile Leu Val Glu Ala
35 40 45

Ser Ser Gly Lys Ile Leu Tyr Ser Lys Asn Ala Asp Gln Arg Leu Pro
50 55 60

56
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Val

Ile

Tyr

Arg

Ile

Gly

145

Leu

Lys

Asn

Ser

Phe

225

Met

Thr

Arg

Leu

Phe

305

Lys

Ala

His

Val

Lys

Tyvr

130

Ser

Gly

Asp

Glu

Asp

210

Arg

Leu

Gly

Asn

His

290

Glu

Gly

Ser

Glu

Tyr

Asp

115

Ser

Glu

Met

Leu

Val

195

Tyr

Lys

Lys

Ser

Gly

275

Thr

Asn

Asn

Met

Gly

Glu

100

Gly

Ala

Ser

Lys

His

180

Ser

Pro

Gly

Gly

Thr

260

Met

Ala

Phe

Glu

Ala

Lys

85

Ile

Ser

Asn

Lys

Asp

165

Gly

Ala

Glu

Thr

Leu

245

Asp

Arg

Arg

Thr

Thr
325

Lys

70

Val

Ser

Tyr

Ala

Phe

150

Phe

Lys

Arg

Ile

Asp

230

Val

Ser

Val

Phe

Met

310

Val

Met

Lys

Gln

Thr

Ala

135

Val

Lys

His

Asp

Leu

215

Asp

Gln

Ala

Ile

Lys

295

Lys

Thr

Met Thr Glu Tyr Leu Leu

Trp

Asp

Val

120

Ala

Glu

Phe

Pro

Met

200

Asp

Glu

Gln

Gly

Ser

280

Glu

Glu

Val

Asp

Arg

105

Lys

Ile

Leu

Val

Ser

185

Ala

Thr

Met

Tyr

Ser

265

Val

Thr

Phe

Asp

Gin

Ser

Glu

Ala

Met

Asn

170

Gly

Leu

Ala

Asp

Glu

250

Cys

Val

Lys

Tyr

Lys
330

75

Lys

Leu

Leu

Leu

Asn

155

Ala

Thr

Leu

Ser

Met

235

Gly

Phe

Leu

Lys

Ala

315

Gly

Tyr

Ser

Tyr

Ser

140

Lys

Thr

Asn

Ala

Ile

220

Pro

Val

Thr

Asn

Met

300

Lys

Lys

57

Thr

Asn

Gln

125

Glu

Lys

Gly

Ala

Asp

205

Ala

Asn

Asp

Ala

Ala

285

Leu

Gly

Glu

Leu

Pro

Val

110

Ala

Ile

Ala

Leu

Asn

190

His

Lys

Trp

Gly

Thr

270

Lys

Asp

Ala

Thr

Glu

Asp

Pro

Thr

Val

Lys

Glu

175

Glu

Leu

Thr

Asn

Leu

255

Ala

Gly

Tyr

Gln

Glu
335

Ala

80

Asp

Leu

Ala

Ala

Glu

160

Asn

Glu

Val

Lys

Phe

240

Lys

Glu

Asp

Ala

Val

320

Val
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Gly Ile

Glu Lys

Ala Pro
370

Lys Gly

385

Val Asn

Leu Thr

Ile Val

<210>
211>
212>
213>

220>
221>
222>

<400>
agaagct

cggegat
atccatc
tcatcgg

atcattt

Val

Asn

355

Val

Glu

Leu

Met

Glu
435

15
2431
DNA
R

CDS
(519

15
tga

tat
tat
aaa

Cgg

agageggeta

aaatcat

ttgetgt

caa

gga

gcaacaaaac

Thr Glu Lys Ala Phe Ser Met Pro Val Lys Asn
345 350

340

Tyr Lys Ala Lys Val Thr Leu Asn Lys Asp Glu

360

365

Lys Lys Gly Glu Lys Val Gly Thr Leu Thr Ala

375

380

Glu Lys Asp Tyr Gly Phe Leu Gly Ser Asp Val
390

395

Val Thr Lys Glu Asp Asp Glu Lys Ala Asn Trp

405

410

Arg Ser Ile Gly Gly Phe Phe Ala Gly Ile Trp
425 430

420

Met Val Thr Gly Trp Phe

RS

).. (1958)

cgtcattgtt
gggaagcata
gtttgagect
aggaatcgcc
ggaagaagaa
cttaacgect
gcgegtgagg
atggaaaatc

atagtgcagg

440

gccagcaatt
ggtgtggcece
gtgcacgget
aatccgatcg
ctcggtgecaa
gatatcggceg
accatataag
gattacatga

cagaagagga

tattcggega tattttgacc
cggcecgecaa cattaatgta
ctgctecgga catcatctga
gccaaatttg gacggcaaaa
gattgcttga cgtgattgaa
gttcaagtac gacggatgat
cgaaagctge cagcacteeg
tacgggeggt tttggegeat
ggtatagg atg aat cag a

Met Asn Gin L
1

Gly Glu

Leu Thr

Ser Tyr

Ser Gly
400

Phe Ile
415

Asn Ser

gatatcggge
aacggcaaat
tagcgagtca
atgatgcteg
gacgttctaa
gtgacagaag
gcagcttttt
actacatcaa
ag att gtg

ys Ile Val
5

tct gtg ctc atc att gecg ctc age ctg tta tge gge ttg gta aca ggce
Ser Val Leu Ile Ile Ala Leu Ser Leu Leu Cys Gly Leu Val Thr Gly

10

15 20

gce gge ccg att ccg tta cat gat gtc gtt tca aaa gea tca geg get
Ala Gly Pro Ile Pro Leu His Asp Val Val Ser Lys Ala Ser Ala Ala

25

30

35

58

60
120
180
240
300
360
420
480

536

584

632
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gaa
Glu

gag
Glu

agg
Arg

aat
Asn

tca
Ser

atg
Met

gea
Ala
135

ggc
Gly

aga
Arg

atg
Met

gaa
Glu

tat
Tyr
215
get
Ala

gat
Asp

tta
Leu

aga
Arg

cca
Pro
295

gaa
Glu

aaa
Lys

gaa
Glu

gac
Asp

gat
Asp

gaa
Glu
120

gag
Glu

gat
Asp

ggc
Gly

aaa
Lys

acg
Thr
200

atc
Ile

gaa
Glu

gta
Val

aaa
Lys

aac
Asn
280

tac
Tyr

gct
Ala

gca
Ala

aaa
Lys

cca
Pro

tce
Ser
105

gac
Asp

aaa
Lys

tee
Ser

aaa
Lys

gac
Asp
185

gtg
Val

gca
Ala

ctg
Leu

aga
Arg

cat
His
265

gga
Gly

cct
Pro

geca
Ala

tat
Tyr

ctg
Leu

tac
Tyr
90

ctt
Leu

aga
Arg

gee
Ala

atg
Met

aag
Lys
170
cag
Gln

ttt
Phe

ata
Ile

aaa
Lys

gga
Gly
250

ttt
Phe

aat
Asn

gtg
Val

gce
Ala

gac
Asp

ttg
Leu

tcg
Ser

gat
Asp

aaa
Lys

gga
Gly

age
Ser
155

gga
Gly

ctg
Leu

gct
Ala

tct
Ser

aag
Lys
235

aat
Asn

gtg
Val

aaa
Lys

agce
Ser

aaa
Lys

ctg
Leu

gaa
Glu

gtc
Val

tce
Ser

atc
Ile

tta
Leu
140

gga
Gly

tcg
Ser

aca
Thr

tce
Ser

tee
Ser
220

ctt
Leu

ceg
Pro

aca
Thr

aaa
Lys

gtg
Val
300

agc
Ser

45

att
Ile

gga
Gly

tat
Tyr

tct
Ser

att
Ile
125

aag
Lys

atg
Met

acg
Thr

ttt
Phe

ata
Ile
205

ttt
Phe

gag
Glu

ggc
Gly

aaa
Lys

caa
Gln
285

atc
Ile

acc
Thr

tca
Ser

gcc
Ala

atg
Met

ttt
Phe
110

ate
Ile

ccg
Pro

gat
Asp

gtt
Val

acg
Thr
190

aag
Lys

tce
Ser

aaa
Lys

:3:44
Gly

gat
Asp
270

tac

Tyr

acg
Thr

gct
Ala

aat
Asn

ata
Ile

gat
Asp

gaa
Glu

gtt
Val

aac
Asn

ttg
Leu

aca
Thr
175

att
Ile

aaa
Lys

gaa
Glu

aag
Lys

tac
Tyr
255

cat
His

ttc
Phe

gac
Asp

aga
Arg

gaa
Glu

cag
Gln
80

aaa
Lys

gga
Gly

tet
Ser

gat
Asp

aat
Asn
160

ctg
Leu

aag
Lys

gta
Val

cat
His

gga
Gly
240

ttg
Leu

ceg
Pro

tca
Ser

aag
Lys

aac
Asn

tat
Tyr
65

g8C
Gly

cag
Gln

atc
Ile

cct
Pro

gaa
Glu
145

gac
Asp

aaa
Lys

cgce
Arg

cag
Gln

acg
Thr
225

ata
Ile

caa
Gln

tat
Tyr

aaa
Lys

ggc
Gly
305

gaa
Glu
50

gtg
Val

atg
Met

acg
Thr

ggt
Gly

ttt
Phe
130

atc
Ile

gee
Ala

gtt
Val

gat
Asp

gat
Asp
210

gca

Ala

aaa
Lys

agc
Ser

ata
Ile

tta
Leu
290

agce
Ser

59

ttg
Leu

gag
Glu

ctt
Leu

gca
Ala

gca
Ala
115

aaa
Lys

att
Ile

gta
Val

cac
His

gaa
Glu
195

aaa
Lys

aaa
Lys

BE8
Gly

gtg
Val

caa
Gln
275

aaa
Lys

get
Ala

gag
Glu

cag
Gln

tca
Ser

aag
Lys
100

gaa
Glu

cag
Gln

agce
Ser

tta
Leu

cga
Arg
180

atc
Ile

cct
Pro

gat
Asp

ctc
Leu

gaa
Glu
260

atc
Ile

gag
Glu

tecg
Ser

aaa
Lys

gic
Val

aca
Thr
85

Cgg
Arg

atc
Ile

tct
Ser

atc
Ile

aag
Lys
165
cce
Pro

ccg
Pro

gte
Val

ttt
Phe

gtt
Val
245

gac
Asp

gce
Ala

aaa
Lys

get
Ala

att
Ile

gac
Asp
70

ttg
Leu

ttt
Phe

gga
Gly

ceg
Pro

gac
Asp
150

atc
Ile

gga
Gly

ctg
Leu

gec
Gly

act
Thr
230

ttg
Leu

att
Ile

gaa
Glu

aaa
Lys

tcg
Ser
310

680

728

776

824

872

920

968

1016

1064

1112

1160

1208

1256

1304

1352

1400

1448
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gaa att ctt
Glu Ile Leu

gge gat cct
Gly Asp Pro

gga gac ggt

Gly Asp Gly

345

aaa gga aat

Lys Gly Asn
360

acg cag cct

Thr Gln Pro
375

ctc aag ccg
Leu Lys Pro

ctg aaa gga
Leu Lys Gly

gaa agc aca
Glu Ser Thr
425
aag caa aca
Lys Gln Thr
440
cgg att gag
Arg Ile Glu
455
gce gea tta
Ala Ala Leu
acttttttta
ataaaaaaaa
tataaggatg
ctttttaaaa
gaatgttagc
tttcttatat
agaaaaaata
ccgctacaaa
<210> 16
<211> 480
<212> PRT
Q13> K

<400> 16

gca gge gca tta aaa
Ala Gly Ala Leu Lys

315

tcc ttt gga aag gga
Ser Phe Gly Lys Gly

330

agc aat att aag ctg
Ser Asn Ile Lys Leu

350

tgg atc cat aag cag
Trp Ile His Lys Gln

365

gca tat ttc tcg gcg
Ala Tyr Phe Ser Ala Gly
380

gat atg aac aac aat
Asp Met Asn Asn Asn

395

ctc ggg ttt gtc cce
Leu Gly Phe Val Pro Gly

410

ama aaa gcc gtc atg
Lys Lys Ala Val Met

430

ggg atc att gac caa
Gly Ile Ile Asp Gln

445

gag aaa aag atg gat
Glu Lys Lys Met Asp
460

aaa gtg ctg ttt aac
Lys Val Leu Phe Asn

475
ttctcagaaa
cattcataat
taaagatgca
tagaaccaaa
gctgtttgeg
ataaataata
ctatgaatta

ggcagtagga

FHRFE

gtaaattcte
gaatagaatt
gtaaaaatgt
gctttitcaa
ttcttegtet
aatgggggta
gtggagcagt

ttgcttatge

gaa
Glu

acc
Thr
335

acg
Thr

g8cC
Gly

888

gaa
Glu
ggc

415

gCg
Ala

daa
Lys

gaa

Glu

aaa
Lys

gee
Ala
320

gtc
Val

ctg
Leu

att
Ile

cct
Pro

att
Ile
400

cgg
Arg

ttt
Phe

acg
Thr

aag
Lys

aag
Lys
480

gag
Glu

cag
Gln

tac
Tyr

cag
Gln

tta
Leu
385

aag
Lys

gaa
Glu

cag
Gln

geca
Ala

aac
Asn
465

ggc tac gac
Gly Tyr Asp

cag gcg gtg
Gln Ala Val
340

aaa tgg ctg
Lys Trp Leu
355

ccg acc gtt
Pro Thr Val
370

cag ctg aaa
Gln Leu Lys

Cgg 8Cg cag
Arg Ala Gln

gac ggc tat
Asp Gly Tyr
420

gca gca aac
Ala Ala Asn
435

aat aca atg
Asn Thr Met
450

gat ctt cag
Asp Leu Gln

gtg gtt
Val Val
325

ccg atg
Pro Met

aca cct
Thr Pro

cca gte
Pro Val

gaa ccc
Glu Pro
390

ttc ctg
Phe Leu
405

tac aat
Tyr Asn

aag ctg
Lys Leu

aac ctg
Asn Leu

ctg caa
Leu Gln
470

tgagggcacg ggatgtccte

aatcttttta

gacccgataa

aacttttgca

gaattataat

ctgtiggteg

cacgattgaa

taaaagtticg

tgt

cctaaaattt
cataagtata
agttgtataa
gtgtgeattt
agtcgtctga
aagggcaagt

atcacaagac

60

ttgettttte
tgggagactt
cataggaaaa
tttttgegga
cgettgeget
attgtgagag

gttacgtttt

1496

1544

1592

1640

1688

1736

1784

1832

1880

1928

1978

2038
2098
2158
2218
2278
2338
2398

2431
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Met

Cys

Ser

Asn

Tyr

65

Gly

Gln

Ile

Pro

Glu

145

Asp

Lys

Arg

Gln

Thr

225

Ile

Gin

Asn

Gly

Lys

Glu

50

Val

Met

Thr

Gly

Phe

130

Ile

Ala

Val

Asp

Asp

210

Ala

Lys

Ser

Gln

Leu

Ala

35

Leu

Glu

Leu

Ala

Ala

115

Lys

Ile

Val

His

Glu

195

Lys

Lys

Gly

Val

Lys

Val

20

Ser

Glu

Gln

Ser

Lys

100

Glu

Gln

Ser

Leu

Arg

180

Ile

Pro

Asp

Leu

Glu
260

Ile

Thr

Ala

Lys

Val

Thr

85

Arg

Ile

Ser

Ile

Lys

165

Pro

Pro

Val

Phe

Val
245

Asp

Val

Gly

Ala

Ile

Asp

70

Leu

Phe

Gly

Pro

Asp

150

Ile

Gly

Leu

Gly

Thr

230

Leu

Ile

Ser

Ala

Glu

Glu

55

Arg

Asn

Ser

Met

Ala

135

Gly

Arg

Met

Glu

Tyr

215

Ala

Asp

Leu

Val

Gly

Glu

40

Lys

Glu

Asp

Asp

Glu

120

Glu

Asp

Gly

Lys

Thr

200

Ile

Glu

Val

Lys

Leu

Pro

25

Ala

Ala

Lys

Pro

Ser

105

Asp

Lys

Ser

Lys

Asp

185

Val

Ala

Leu

Arg

His
265

Ile

10

Ile

Ala

Tyr

Leu

Tyr

90

Leu

Arg

Ala

Met

Lys

170

Gln

Phe

Ile

Lys

Gly
250

Phe

Ile

Pro

Ala

Asp

Leu

75

Ser

Asp

Lys

Gly

Ser

155

Gly

Leu

Ala

Ser

Lys

235

Asn

Val

Ala

Leu

Lys

Leu

60

Glu

Val

Ser

Ile

Leu

140

Gly

Ser

Thr

Ser

Ser

220

Leu

Pro

Thr

61

Leu

His

Ser

45

Ile

Gly

Tyr

Ser

Ile

125

Lys

Met

Thr

Phe

Ile

205

Phe

Glu

Gly

Lys

Ser

Asp

30

Thr

Ser

Ala

Met

Phe

110

Ile

Pro

Asp

Val

Thr

190

Lys

Ser

Lys

Gly

Asp
270

Leu

15

Val

Ala

Asn

Ile

Asp

Glu

Val

Asn

Leu

Thr

175

Ile

Lys

Glu

Lys

Tyr

255

His

Leu

Val

Arg

Glu

Gln

Lys

Gly

Ser

Asp

Asn

160

Leu

Lys

Val

His

Gly

240

Leu

Pro
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Tyr

Lys

Gly

305

Glu

Gln

Tyr

Gln

Leu

385

Lys

Glu

Gln

Ala

Asn

465

Ile

Leu

290

Ser

Gly

Gln

Lys

Pro

370

Gln

Arg

Asp

Ala

Asn

450

Asp

<210>
211>
212>
<213>

220>
<2215
222>

<400>
ctgtcctecg gagetgageg gagacattgt cgaccggggce

Gln
275

Lys

Ala

Tyr

Ala

Trp
355

Thr

Leu

Ala

Gly

Ala

435

Thr

Leu

17
2230
DNA

Ile

Glu

Ser

Asp

Val

340

Leu

Val

Lys

Gln

Tyr

420

Asn

Met

Gln

Ala

Lys

Ala

Val

325

Pro

Thr

Pro

Glu

Phe

405

Tyr

Lys

Asn

Leu

AR F AT E

CDS

(501). . (1730)

17

Glu

Lys

Ser

310

Val

Met

Pro

Val

Pro

390

Leu

Asn

Leu

Leu

Gln
470

Arg

Pro

295

Glu

Gly

Gly

Lys

Thr

375

Leu

Leu

Glu

Lys

Arg

455

Ala

Asn

280

Tyr

Ile

Asp

Asp

Gly

360

Gln

Lys

Lys

Ser

Gln

440

Ile

Ala

Gly

Pro

Leu

Pro

Gly

345

Asn

Pro

Pro

Gly

Thr

425

Thr

Glu

Leu

Asn

Val

Ala

Ser

330

Ser

Trp

Ala

Asp

Leu

410

Lys

Gly

Glu

Lys

Lys

Ser

Gly

315

Phe

Asn

Ile

Tyr

Met

395

Gly

Lys

Ile

Lys

Val
475

cgegettttg aacggecatca aagaatgget gtcacaggaa

tgctgcaaat ccgecttgaat ctgtegetat cggaacgggt

Lys

Val

300

Ala

Gly

Ile

His

Phe

380

Asn

Phe

Ala

Ile

Lys

460

Leu

gtgattttga ccggaggagg
atcgttgtge ccgtgeatgt

cgttctetcg aagtgatcga

62

Gln

285

Ile

Leu

Lys

Lys

Lys

365

Ser

Asn

Val

Val

Asp

445

Met

Phe

Tyr

Thr

Lys

Gly

Leu

350

Gln

Ala

Asn

Pro

Met

430

Gln

Asp

Asn

Phe

Asp

Glu

Thr

335

Thr

Gly

Gly

Glu

Gly

415

Ala

Lys

Glu

Lys

Ser

Lys

Ala

320

Val

Leu

Ile

Pro

Ile

400

Arg

Phe

Thr

Lys

Lys
480
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taaattgcaa aaagcggcta aataattttt gttttcgegt cttttttcce ggettettte 240
atatcgtgag gaatggagaa acgataagga ggaagaccat gcttagagat atgggaagac 300
gcctggecat caccgttatt ttaageggta ttattctegg ggggatgage atctcecttg 360
caaacatgcc aagctcgece cceggecaaa cggecaaaat caaccgttaa aaaagaagea 420
gcctgaaccg ggetgettet ttttttettt tcaatcaaat atttgatatg atgttatgga 480
caataaagga ggttttgcca atg aat tcg ttt act gat aaa ctg agc aaa tat 533

Met Asn Ser Phe Thr Asp Lys Leu Ser Lys Tyr
1 5 10
gca aag ctt gtg gcc gaa gtc gge gta aac gtt caa aaa gga cag caa 581
Ala Lys Leu Val Ala Glu Val Gly Val Asn Val Gln Lys Gly Gln Gln
15 20 25
gtc gtc atc aac gcg tca aca gaa gta cgec gat ttt geca cgg ctc cte 629
Val Val Ile Asn Ala Ser Thr Glu Val Arg Asp Phe Ala Arg Leu Leu
30 35 40
gtc aaa agc gcc tat caa aga ggg gCE aaa aac gtg acg gtc cge tgg 677
Val Lys Ser Ala Tyr Gln Arg Gly Ala Lys Asn Val Thr Val Arg Trp
45 50 55
cag gat gat gag gtc aca agg ctg aaa tac gag ctg gct cct geg gaa 725
Gln Asp Asp Glu Val Thr Arg Leu Lys Tyr Glu Leu Ala Pro Ala Glu
60 65 70 75
gcc ttt gaa gag ttc cct gaa tgg gaa gca aag ggg ctt gag acg ctc 773
Ala Phe Glu Glu Phe Pro Glu Trp Glu Ala Lys Gly Leu Glu Thr Leu
80 85 90
gcc aaa gaa gge get get ttt att tce att gtc tct tca agt cct gat 821
Ala Lys Glu Gly Ala Ala Phe Ile Ser Ile Val Ser Ser Ser Pro Asp
95 100 105
ctt ttg aaa ggc atc gat tcc aaa aaa atc tcc gca cag cag aaa gcce 869
Leu Leu Lys Gly Ile Asp Ser Lys Lys Ile Ser Ala Gln Glin Lys Ala
110 115 120
gca gga aaa gcg atg cat aca tac agg caa atg att caa tcg gat aaa 917
Ala Gly Lys Ala Met His Thr Tyr Arg Gln Met Ile Gln Ser Asp Lys
125 130 135
gtc age tgg act gtc gtc geca geg cct teg ceg gee tgg geg aaa aaa 965
Val Ser Trp Thr Val Val Ala Ala Pro Ser Pro Ala Trp Ala Lys Lys
140 145 150 155
gta ttc cct gag gca gat gaa gag aca gecc gtg caa aag cta tgg aat 1013
Val Phe Pro Glu Ala Asp Glu Glu Thr Ala Val Gln Lys Leu Trp Asn
160 165 170
gag att ttc aaa acg acc cgc gtt gac cgt gaa gat ccc gtt caa gecg 1061
Glu Ile Phe Lys Thr Thr Arg Val Asp Arg Glu Asp Pro Val Gln Ala
175 180 185
tgg aaa gat cac gat caa acc ttg cgc gat aaa gta agc gtc tta aac 1109
Trp Lys Asp His Asp Gln Thr Leu Arg Asp Lys Val Ser Val Leu Asn
190 195 200
gac aag cat tat cac gcc ctt cat tac caa gca aag gga aca gat ttg 1157
Asp Lys His Tyr His Ala Leu His Tyr Gln Ala Lys Gly Thr Asp Leu
205 210 215
acg atc gag ctt ccc gag aag cat ctg tgg gtc gge gee gga age aca 1205

63
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Thr Ile Glu Leu Pro Glu Lys His Leu Trp Val Gly Ala Gly Ser Thr
220 225 230 235
aac gaa aac ggc gtc gag ttc atg gcc aat atg ccg aca gag gaa gta 1253
Asn Glu Asn Gly Val Glu Phe Met Ala Asn Met Pro Thr Glu Glu Val

240 245 250
ttc act gct ccg aaa aaa gac ggg gtg aac ggc acc gtt tca agc acg 1301
Phe Thr Ala Pro Lys Lys Asp Gly Val Asn Gly Thr Val Ser Ser Thr

255 260 265
aag ccg tta agc tat ggc ggc aat tta atc gac ggc ttt aca ctg aca 1349
Lys Pro Leu Ser Tyr Gly Gly Asn Leu Ile Asp Gly Phe Thr Leu Thr
270 275 280
ttt aaa aac gga cgg att acg gat gtc aaa gct gga caa ggc gaa gaa 1397
Phe Lys Asn Gly Arg Ile Thr Asp Val Lys Ala Gly Gln Gly Glu Glu
285 290 295

att tta aaa gag ctg atc gaa acg gat gag ggt tca cac tac tta ggc 1445
Ile Leu Lys Glu Leu Ile Glu Thr Asp Glu Gly Ser His Tyr Leu Gly
300 305 310 315
gaa att gcg ctt gtt gecc cac gat tcg ccg att tcc aag tcc aat att 1493
Glu Ile Ala Leu Val Ala His Asp Ser Pro Ile Ser Lys Ser Asn Ile

320 325 330
ctg ttt tac aac aca ctg ttt gat gaa aat gcc tca aac cac ctc gecg 1541
Leu Phe Tyr Asn Thr Leu Phe Asp Glu Asn Ala Ser Asn His Leu Ala

335 340 345
atc ggc agt gca tac gca ttc aac atc gaa ggc gga aaa cag atg tcg 1589
Ile Gly Ser Ala Tyr Ala Phe Asn Ile Glu Gly Gly Lys Gln Met Ser
350 355 360
cgc gag gag ctg gcg aaa gaa gga tta aac gaa agc atc aca cat gtt 1637
Arg Glu Glu Leu Ala Lys Glu Gly Leu Asn Glu Ser Ile Thr His Val
365 370 375

gac ttt atg atc ggt tca gga gaa atg aat ata gac gga atc act gct 1685
Asp Phe Met Ile Gly Ser Gly Glu Met Asn Ile Asp Gly Ile Thr Ala
380 385 390 395
gac gga aaa aga gag ccg ata ttc aga aac ggc aac tgg gcg ata 1730
Asp Gly Lys Arg Glu Pro Ile Phe Arg Asn Gly Asn Trp Ala Ile

400 405 410
taaagccttc cgcaaaaaaa gacctcagaa aacttctgag gtccttttat atcgtgtccg 1790
catgccgeee gcaatcctaa acttccctgt acatgecatgg cggetgtaac agctgaaaat 1850
caggtccatg ctccgeecgee tcatcgetitg ggcaaactge ttaaatgttc atgettcagt 1910
ttccagegtc ctgactegtc ctttacaaat acgtttgtcg cacggectge cccttgaace 1970
ggttcgeeee tatataacce tttccattcg tatgtataaa gacagacgge ctgttegtece 2030
gtttccgtga tccagetgac atgaccggeg ctgtatactt cattttcgat ttgettccag 2090
gcgttticaa aataacgetg aatctcctca aagecegage acgtttgatc cgaaaaccag 2150
tacacagcgec cggggtcaag gagggetttg acattctecaa actcatgtgt gtttgttget 2210
tgaatatatt gctcaagagce 2230
210> 18
211> 410

64
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212>
213>

<400>

PRT

HACF AT E

18

Met Asn Ser Phe Thr

1

Glu

Ser

Gln

Thr

65

Pro

Ala

Asp

His

Val

145

Asp

Thr

Gln

Ala

Glu

225

Glu

Val

Thr

Arg

50

Arg

Glu

Phe

Ser

Thr

130

Ala

Glu

Arg

Thr

Leu

210

Lys

Phe

Gly

Glu

35

Gly

Leu

Trp

1le

Lys

115

Tyr

Ala

Glu

Val

Leu

195

His

His

Met

Val

Val

Ala

Lys

Glu

Ser

100

Lys

Arg

Pro

Thr

Asp

180

Arg

Tyr

Leu

Ala

5

Asn

Arg

Lys

Tyr

Ala

85

Ile

Ile

Gln

Ser

Ala

165

Arg

Asp

Gln

Trp

Asn
245

Asp

Val

Asp

Asn

Glu

Lys

Val

Ser

Met

Pro

150

Val

Glu

Lys

Ala

Val

230

Met

Lys

Gln

Phe

Val

Leu

Gly

Ser

Ala

Ile

135

Ala

Gln

Asp

Val

Lys

215

Gly

Pro

Leu

Lys

Ala

40

Thr

Ala

Leu

Ser

Gln

120

Gln

Trp

Lys

Pro

Ser

200

Gly

Ala

Thr

Ser

Gly

25

Arg

Val

Pro

Glu

Ser

105

Gln

Ser

Ala

Leu

Val

185

Val

Thr

Gly

Glu

Lys

10

Gln

Leu

Arg

Ala

Thr

90

Pro

Lys

Asp

Lys

Trp

170

Gln

Leu

Asp

Ser

Glu
250

Tyr

Gln

Leu

Trp

Glu

75

Leu

Asp

Ala

Lys

Lys

155

Asn

Ala

Asn

Leu

Thr

235

Val

Ala

Val

Val

Gln

Ala

Ala

Leu

Ala

Val

140

Val

Glu

Trp

Asp

Thr

220

Asn

Phe

65

Lys

Val

Lys

45

Asp

Phe

Lys

Leu

Gly

125

Ser

Phe

Ile

Lys

Lys

205

Ile

Glu

Thr

Leu

Ile

30

Ser

Asp

Glu

Glu

Lys

110

Lys

Trp

Pro

Phe

Asp

190

His

Glu

Asn

Ala

Val

15

Asn

Ala

Glu

Glu

Gly

Gly

Ala

Thr

Glu

Lys

175

His

Tyr

Leu

Gly

Pro
255

Ala

Ala

Tyr

Val

Phe

80

Ala

Ile

Met

Val

Ala

160

Thr

Asp

His

Pro

Val

240

Lys
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Lys Asp Gly

Gly Gly Asn
275

Ile Thr Asp
290

Ile Glu Thr
305

Ala His Asp

Leu Phe Asp

Ala Phe Asn
355

Lys Glu Gly
370

Ser Gly Glu
385

Pro Ile Phe

210> 19
211> 2390
<212> DNA

Val

260

Leu

Val

Asp

Ser

Glu

340

Ile

Leu

Met

Arg

Asn Gly

Ile Asp

Lys Ala

Glu Gly
310

Pro Ile
325

Asn Ala

Glu Gly

Asn Glu

Asn Ile

390

Asn Gly
405

213>  HbAR EHUATH

<220>
221> CDS

<222> (1273)..(2388)

<400> 19
caggtgaaaa

aaaaacaagc
cccecaaccce
atcggggcaa
ccteetttgt
cggtccactt
taatagaaaa

aataatatga

ttcatagtct

agatataaaa
ctgcaagagc
accagcecgece
tatatacttt
cggtgattct
gaatgctect
ggtiggacga
tcgagagagt

ttgtcggaaa

atgaaagggc
cacaccggca
gtaatatccg
gcttggtgaa
cgcaactctg
tccatcatcet
aagaaggagg
cceggtattt

ttgcaggega

Thr Val Ser
265

Gly Phe Thr
280

Gly Gln Gly
295

Ser His Tyr

Ser Lys Ser

Ser Asn His
345

Gly Lys Gln
360
Ser Ile Thr

375

Asp Gly Ile

Asn Trp Ala

Ser Thr

Leu Thr

Glu Glu

Leu Gly
315

Asn Ile
330

Leu Ala

Met Ser

His Val

Thr Ala

395

Ile
410

cgatatcaat
attagaccga
taggcgaacc
acacggacga
ccaatatttt
aatctattcc
acaaatgatg

ttccaggtaa

cagatccatt

Lys Pro

Phe Lys
285

Ile Leu
300

Glu Ile

Leu Phe

Ile Gly

Arg Glu
365

Asp Phe
380

Asp Gly

Leu

270

Asn

Lys

Ala

Tyr

Ser

350

Glu

Met

Lys

cggeectttte

ggccaagtece

cgeggecetee

ttctteegac

ggtggcaaaa

tagtcagett

atttatagat

tgcaggtgtt

tcaacggegt

66

Ser Tyr

Gly Arg

Glu Leu

Leu Val
320

Asn Thr
335

Ala Tyr

Leu Ala

Ile Gly

Arg Glu
400

atattaccaa
gtatacaggg
ccgtetgate
atggacgegg
cctataatat
atgacggatt
gtgatataaa
tttccategt

catccgggte

60
120
180
240
300
360
420

480

540
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tcetgeatct tccaatacga caggaatgat gtcaatcttt gaaaatcctt cttctcgaag 600
gacattgacc. cactcatcct cgtcatataa tgcggtgaat ccgtaaaatt ccgtgattte 660
tttttttget tcgtetgtca gtgegtttee tteccttaagg cagacttcga tcgegaccag 720
catcceteeg ggttttaaaa tcegecggat ttcctgtaaa geagaccgga tatttgtgaa 780
gctcagcaca gattcagtta atacacaggc aaagctttca gactgaaacg gcatttcctce 840
aagtggagag cggacagccg gaatggaaag ctgttctttt ttaaaacget gtcgggettt 900
atcgatcatg accgggtcgg catcaagggc agtgacagga aacagaagct gacccaaata 960
ageggeggte tggeeggttc cgecagectge atcaagaatc ggetgetcag ggtcegatgee 1020
ggctttggeg agcactgect ttgacaggga catcccgeceg ggatgagegg atgagacgec 1080
gaagctggeg agcatgtcta aataatcgct caaattgaga tccctecttt tttgtatgeca 1140
tatgcaaaag cggaataatg gttgaaaacg atcgaatgcc agcatcccgg aaaaatcggt 1200
atttaagtga ttcgagttga cgaataaaga ttcgtccatg ataatatggt aagaagaaaa 1260
ggtgegtgtte gt ttg aaa cag cag ttg aaa ctc ttt ttg gct gta ttg att 1311

Leu Lys Gln Gln Leu Lys Leu Phe Leu Ala Val Leu Ile
1 5 10
acg gcc gtc gec gee tec gea ctg acg ctt tat ctg gtg gge aaa gge 1359
Thr Ala Val Ala Ala Ser Ala Leu Thr Leu Tyr Leu Val Gly Lys Gly
15 20 25

agc ggc ggt tca gta tat tcc gect tca gat tcc gag aaa ttc gaa aag 1407
Ser Gly Gly Ser Val Tyr Ser Ala Ser Asp Ser Glu Lys Phe Glu Lys

30 35 40 45

ctg atg gcg geg tac gac aaa atc aag agc gac tat tat caa aat gca 1455
Leu Met Ala Ala Tyr Asp Lys Ile Lys Ser Asp Tyr Tyr Gln Asn Ala

50 55 60
gac gat gaa aag ctg act gac ggc geg att aaa ggg atg ctt gga gct 1503
Asp Asp Glu Lys Leu Thr Asp Gly Ala Ile Lys Gly Met Leu Gly Ala
65 70 75
ttg gat gat cca tat tct aca tac atg gat aag aaa gaa gct aaa agc 1551
Leu Asp Asp Pro Tyr Ser Thr Tyr Met Asp Lys Lys Glu Ala Lys Ser
80 85 90
ttt gaa gaa agc att aca tct tct ttt gaa gga atc ggc gcc caa gta 1599
Phe Glu Glu Ser Ile Thr Ser Ser Phe Glu Gly Ile Gly Ala Gln Val
95 100 105

gaa gaa aaa aat gga caa att cta atc gtc gcg cct att aaa gga tct 1647
Glu Glu Lys Asn Gly Gln Ile Leu Ile Val Ala Pro Ile Lys Gly Ser

110 115 120 125

ccC gca gaa aaa gcc gge tta aag ccg cat gat gaa att cag aaa gtg 1695
Pro Ala Glu Lys Ala Gly Leu Lys Pro His Asp Glu Ile Gln Lys Val

130 135 140
gac ggc aaa agc gta aaa ggc aag acc gtc aac gaa gcg aca geg atg 1743
Asp Gly Lys Ser Val Lys Gly Lys Thr Val Asn Glu Ala Thr Ala Met
145 150 155
atc cgc ggc aaa aaa gge acg aat gtc aaa ctt gtt ctc aac agg gaa 1791
Ile Arg Gly Lys Lys Gly Thr Asn Val Lys Leu Val Leu Asn Arg Glu
160 165 170
ggc gtc ggec caa atc gat gtt acg att aag cgc gat acg att ccg atc 1839

67



03813316. 4

}“?

5| & HH3/156T

Gly

gaa
Glu
190

att
Ile

gat
Asp

gga
Gly

ttt
Phe

aaa
Lys
270
acc
Thr

gce
Ala

acg
Thr

tcg
Ser

tgg
Trp
350

agce
Ser

Val
175

acg
Thr

acg
Thr

gac
Asp

aat
Asn

gtc
Val
255

aaa
Lys

gtt
Val

gca
Ala

ttt
Phe

acc
Thr
335

att
Ile

tat
Tyr

<210>
211>
212>

213>

<400>

Gly

gtt
Val

tct
Ser

ttg
Leu

cca
Pro
240

gat
Asp

gaa
Glu

gtt
Val

gca
Ala

gEg
Gly
320

gtc
Val

cac
His

gee
Ala

20
372
PRT

Gln

tat
Tyr

ttc
Phe

tct

Ser
225

ggcC
Gly

aaa
Lys

gte
Val

cte
Leu

ctt
Leu
305

aaa
Lys

aag
Lys

gaa
Glu

aaa
Lys

Ile

tce
Ser

tct

Ser
210

gaa
Glu

g8g
Gly

ggc
Gly

tac
Tyr

gtc
Val
290

cac
His

ggg
Gly

ctg
Leu

aaa
Lys

ctg
Leu
370

MR F AT

20

Asp

aaa
Lys
195
gaa
Glu

aaa
Lys

ctg
Leu

aaa
Lys

aaa
Lys
275

aac
Asn

cag
Gln

acg
Thr

acg
Thr

gga
Gly
355

ccg
Pro

Val
180

atg
Met

aat
Asn

ggt
Gly

atg
Met

acc
Thr
260

gct
Ala

gga
Gly

tct
Ser

gtt
Val

att
Ile
340

atc
Ile

tac
Tyr

Thr

atc
Ile

acc
Thr

gcg
Ala

gac
Asp
245

atc

Ile

gag
Glu

gga
Gly

tca
Ser

caa
Gln
325

gee
Ala

aaa
Lys

ct

Ile

gac
Asp

gca
Ala

gaa
Glu
230

caa
Gln

atg
Met

aag
Lys

acg
Thr

ggc
Gly
310
aat
Asn

aag
Lys

cct
Pro

Leu Lys Gln Gln Leu Lys Leu Phe Leu

1

5

Ala Ala Ser Ala Leu Thr Leu Tyr Leu

20

25

Ser Val Tyr Ser Ala Ser Asp Ser Glu

Lys

ggc
Gly

aaa
Lys
215

cga
Arg

gcg
Ala

cag
Gln

gag
Glu

gca
Ala
295

atc

Ile

gcg
Ala

tgg
Trp

caa
Gln

Arg

aat
Asn
200

gaa
Glu

tte
Phe

att
Ile

gtt
Val

cga
Arg
280

age
Ser

ccg
Pro

gag
Glu

ctg
Leu

tat
Tyr
360

Asp
185

atc
Ile

ctg
Leu

gtg
Val

atg
Met

gaa
Glu
265

aaa
Lys

gee
Ala

atc
Ile

agce
Ser

acg
Thr
345

aaa
Lys

Ala Val Leu

10

Val Gly Lys

Lys Phe Glu

68

Thr

ggt
Gly

aca
Thr

ctg
Leu

atg
Met
250
tce
Ser

gtg
Val

gct
Ala

gtc
Val

ttc
Phe
330

ceg
Pro

gcg
Ala

Ile

Gly

Lys

Ile

gaa
Glu

aaa
Lys

gat
Asp
235

agc
Ser

adaa
Lys

aac
Asn

gag
Glu

ggt
Gly
315

tce
Ser

aat
Asn

gag
Glu

Pro

atc
Ile

gee
Ala
220

cte
Leu

aac
Asn

aac
Asn

aag
Lys

atc
Ile
300

gaa

Glu

gac
Asp

g88
Gly

cte
Leu

Ile

caa
Gln
205

att
Ile

aga
Arg

atg
Met

gga
Gly

ccg
Pro
285

atg
Met

aat
Asn

gga
Gly

gac
Asp

cca
Pro
365

Thr Ala Val

15

Ser Gly Gly

30

Leu Met Ala

1887

1935

1983

2031

2079

2127

2175

2223

2271

2319

2367

2390
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Ala

Lys

65

Pro

Ser

Asn

Lys

Ser

145

Lys

Gln

Tyr

Phe

Ser

225

Gly

Lys

Val

Leu

Leu

Tyr

Leu

Tyr

Ile

Gly

Ala

130

Val

Lys

Ile

Ser

Ser

210

Glu

Gly

Gly

Tyr

Val

290

His

35

Asp

Thr

Ser

Thr

Gln

115

Gly

Lys

Gly

Asp

Lys

195

Glu

Lys

Leu

Lys

Lys

275

Asn

Gln

Lys

Asp

Thr

Ser

100

Ile

Leu

Gly

Thr

Val

180

Met

Asn

Gly

Met

Thr

260

Ala

Gly

Ser

Ile

Gly

Tyr

85

Ser

Leu

Lys

Lys

Asn

165

Thr

Ile

Thr

Ala

Asp

245

Ile

Glu

Gly

Ser

Lys

Ala

70

Met

Phe

Ile

Pro

Thr

150

Val

Ile

Asp

Ala

Glu

230

Gln

Met

Lys

Thr

Gly

Ser

55

Ile

Asp

Glu

Val

His

135

Val

Lys

Lys

Gly

Lys

215

Arg

Ala

Gln

Glu

Ala

295

Ile

40

Asp

Lys

Lys

Gly

Ala

120

Asp

Asn

Leu

Arg

Asn

200

Glu

Phe

Ile

Val

Arg

280

Ser

Pro

Tyr

Gly

Lys

Ile

105

Pro

Glu

Glu

Val

Asp

185

Ile

Leu

Val

Met

Glu

265

Lys

Ala

Ile

Tyr

Met

Glu

90

Gly

Ile

Ala

Leu

170

Thr

Gly

Thr

Leu

Met

250

Ser

Val

Ala

Val

Gln

Leu

75

Ala

Ala

Lys

Gln

Thr

155

Asn

Ile

Glu

Lys

Asp

235

Ser

Lys

Asn

Glu

Gly

Asn

60

Gly

Lys

Gln

Gly

Lys

140

Ala

Arg

Pro

Ile

Ala

220

Leu

Asn

Asn

Lys

Ile

300

Glu

69

45

Ala

Ala

Ser

Val

Ser

125

Val

Met

Glu

Ile

Gln

205

Tle

Arg

Met

Gly

Pro

285

Met

Asn

Asp

Leu

Phe

Glu

110

Pro

Asp

Ile

Gly

Glu

190

Ile

Asp

Gly

Phe

Lys

270

Thr

Ala

Thr

Asp

Asp

Glu

95

Glu

Ala

Gly

Arg

Val

175

Thr

Thr

Asp

Asn

Val

255

Lys

Val

Ala

Phe

Glu

Asp

80

Glu

Lys

Glu

Lys

Gly

160

Gly

Val

Ser

Leu

Pro

240

Asp

Glu

Val

Ala

Gly
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305

Lys Gly

Lys Leu

Glu Lys

Lys Leu
370

210>
211
212>
213>

<220>
221>
222>

<400>

310

315

320

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

325

330

335

Thr Ile Ala Lys Trp Leu Thr Pro Asn Gly Asp Trp Ile His

340

345

350

Gly Ile Lys Pro Gln Tyr Lys Ala Glu Leu Pro Ser Tyr Ala

355 360

Pro Tyr

21

2772

DNA
WA SF AT B

CDS
(501). . (1406)

21

ttcttgaatc tgeggatata ttggegtaag

ccctaaa

cac aatgcaataa ttatcttttt

ttccacggta tgagaacgct cccttctttt

ttgtaag

cca gtcaataaca ttgttcactt

ttagacaaaa ggcgtcgett aaaaatgatt

tttaaaacta acttggagta cccaatttaa

gttgatataa cagtgttttt aacgttttaa

gataagc

taaaaaa

gca atg

Ala Met

agc aat

Ser Asn

gga aaa
Gly Lys

45

cgg cac

Arg His

gaa ctt

ttt ctttctcttt gaaaattcaa

tattgtacga

gtaataattg

aatctatttt

tcaacaaaaa

catcgataga

365

taaatccaaa

gggtcatgtt

ttatttaatt

caaaagtaac

agctggectt

cttcccgaat aaacaggaag

aaactaaagg tgcatgacaa

aaatcctccg atatatatag

tagcgaccca
taattgtttt
aaattgtagg
attatacatt
atgactcttt
cttcacaaat
gcgaccttaa

Ccgaacgccgce

gga ggagagccgg atg aaa aag tta tgg aaa atc gcg gtt tcg get
Met Lys Lys Leu Trp Lys Ile Ala Val Ser Ala

1

ttc gtc ggt ttt ttc gca
Phe Val Gly Phe Phe Ala
15

aag cag gaa aac gag gtc
Lys Gln Glu Asn Glu Val
30 35

gaa acc gtc atc gaa cag
Glu Thr Val Ile Glu Gln

att ccc gca gec get gte
Ile Pro Ala Ala Ala Val

gaa cac gat ccc gac gtc

Glu Leu Glu His Asp Pro Asp Val

aat
Asn
20

att
Ile

gea
Ala

act
Thr

ctg
Leu

5

tca
Ser

gtt
Val

gac
Asp

gCg
Ala

tat
Tyr

cce
Pro

gta
Val

acg
Thr

gac
Asp
70

gte
Val

cge
Arg

tat
Tyr

gta
Val

gac
Asp

gaa
Glu

70

att
Ile

aaa
Lys
40

gaa
Glu

aaa
Lys

gac
Asp

caa
Gln
25

aat

Asn

cac
His

aca
Thr

aac
Asn

10

gCcg gaa
Ala Glu

acc agc
Thr Ser

gtt tac
Val Tyr

gtg cge
Val Arg

ctc ccg
Leu Pro

60
120
180
240
300
360
420
480

533

581

629

677

725

773
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gta gct get
Val Ala Ala

gcg caa aac
Ala Gln Asn

110

gce geca ctg
Ala Ala Leu
125

gcg gtt att
Ala Val Ile
140

ggc ggt gca
Gly Gly Ala

gge cac gga
Gly His Gly

cgg ggeg atc
Arg Gly Ile
190

geg ctg gac

Ala Leu Asp
205

atc gat tgg

Ile Asp Trp
220

gtc gtt tca
Val Val Ser

tac aaa cgg
Tyr Lys Arg

gga aaa tcc
Gly Lys Ser
270
tcg gca acc
Ser Ala Thr
285
agc gec gta
Ser Ala Val
300
gcaatcgegg
tgatcgcact
tgcagtttta
taatccgett

cggaaaagac

ctgcagacgce

80

gcec gac agce acc get
Ala Asp Ser Thr Ala

95

gece tec geg ttt tea
Ala Ser Ala Phe Ser

115

gct tgg aat aaa ggt
Ala Trp Asn Lys Gly

130

gac agc ggg att tcc
Asp Ser Gly Ile Ser
145

tcg atg gtc gge tat
Ser Met Val Gly Tyr

160

acc cat gtt gce gga
Thr His Val Ala Gly

175

gac ggc atc gcg cce
Asp Gly Ile Ala Pro

195

cgg aat ggt gcg ggg
Arg Asn Gly Ala Gly

210

tcg atc caa cac gga
Ser Ile Gln His Gly
225

ggec gac agt caa gtt
Gly Asp Ser Gln Val

240

gga atc att tta gtc
Gly Ile Ile Leu Val

255

gtt tat tac ccg gcc
Val Tyr Tyr Pro Ala

275

aat gaa aaa aat cag
Asn Glu Lys Asn Gln

290

85

cta aaa gct
Leu Lvs Ala
100

cag tgg aac
Gln Trp Asn

ttg acc gga
Leu Thr Gly

cece cat gag
Pro His Glu
150

acc gct tca
Thr Ala Ser
165

atc atc gga
Ile Ile Gly
180

BgC gcg cag
Gly Ala Gln

gat ctg aaa
Asp Leu Lys

atc gat atc
Ile Asp Ile
230

ctc cac gat
Leu His Asp
245

gga gcg agc
Gly Ala Ser
260

gce tac agce
Ala Tyr Ser

atc gecc tca
Ile Ala Ser

ttc tcc age
Phe Ser Ser
105

atc aag ctg
Ile Lys Leu
120

aaa cag gtg
Lys Gln Val
135

gag ctg tcg
Glu Leu Ser

tac cgt gac
Tyr Arg Asp

gcg aag cat
Ala Lys His
185

ctg tat gce

Leu Tyr Ala
200

ggt atc tta

Gly Ile Leu
215

atc aat atg
Ile Asn Met

gcg gta gat
Ala Val Asp

gga aat gcc
Gly Asn Ala
265

agc gtc att
Ser Val Ile
280

ttt acc aac
Phe Thr Asn
295

tagtattccg ctccgagecac atctattatc aatacatcgg

atatgcaatc
tatgaaacag
tacaagcgat
caaagaggtc
aaagaaaaaa

agataaaccce

ggaagctgca
ctgcacccaa
ttgggegete
acacagccat
gcggacattce

gctttgaaaa

ctgcacaagg
ccgettcaaa
ceggtegtga
tggaaaaagc
aaaccgcaca

agagactcaa

gacacccgac
tgctgagetg
tcatttgttc
gcaaaaagcc
aaaagcgatc

tactgttaaa

71

90
agc aca

Ser Thr

att caa
Ile Gln

aag atc
Lys Ile

atc gec
Ile Ala
155
gat aat
Asp Asn
170
aac gga
Asn Gly

gta aaa
Val Lys

caa ggc
Gln Gly

age ctc
Ser Leu
235
aaa gca
Lys Ala
250
gga aac
Gly Asn

gce gte
Ala Val

acc cgg
Thr Arg

gtcacctgeg
cgcaagaaaa
ggctaccgat
gtcggacaag
gaaccgetcee

gagcagctta

821

869

917

965

1013

1061

1109

1157

1205

1253

1301

1349

1397

1446

1506

1566

1626

1686

1746

1806
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aaaaaac
actccge
aacggat
ctgaaaa
ccgeegg
ctgcage
agagaac
ccgaaaa
agccegg
tgttgta
cttactce
gatgtcc
cccgagg
aaaatcc
tttgatce
aagccceg
aaatcg
<210>
211>
<212>
213>

<400>

agc
cca
caa
agc
aaa
cta
gaa
aac
aat
cta
tee
cgt
acg
cct
ttt

atc

22
302
PRT
¥4

22

cgaaagcaaa
aaaagcggtce
cgeggteegt
ggcaacagac
agacaaatca
taataaaaaa
aaaaacaaaa
gaagctgcaa
catccgggcce
attgacattt
ceccgtactet
tctgaaacaa
aagtactcgt
gtcaagtcce
tcttcgttga

acccttttaa

FAE

Met Lys Lys Leu Trp Ly

1

Phe Phe !

Asn Glu

Ile Glu
50

Ala Ala
65

Pro Asp

Ser Thr

Gln

Val

Val

Ala

5

Asn Ser Pr

Ile Val Va

Ala Asp Th

Thr Ala As
70

gtgaaactcg
aacgaactcg
tcaagectct
tcaaacctcg
aatctgcaaa
gtttctgeag
tcagcagege
aaacggatca
ttttaatttt
cgggetegtce
ccaatcactt
agccgaaatg
tttcaggcac
ctceggeggt
tatacagctg

tgaatatatc

s Ile Ala

o Arg Ile

1 Tyr Lys
40

r Val Glu
55

p Asp Lys

Leu Tyr Val Glu Asp

85

Leu Lys Al
100

a Phe Ser

ctgagaagca
acagcggcac
tgaagaccge
gcaaagcgca
aaaggctgaa
caaaggccaa
aatcagcagt
atgccattaa
catatttagc
atttgcgtaa
cttatcaatt
gcggetgtea
cttctectcet
gacggecettt
atcatcttea

tttgtcaggt

Val Ser Ala
10

Gln Ala Glu
25

Asn Thr Ser

His Val Tyr

Thr Val Arg
75

Asn Leu Pro
90

Ser Ser Thr
105

aaaaaagaaa accaatgccg

tttcaaaacg aatttgcaaa

aaagcaggcc gttgccaaag

aaaagcgatc aatgagcttc

caccgcgaaa aagcaagceag

agtcaaaacg gccgaacaaa

aggcaagctg aaagcatccg

gctgaagtag tacggaaaaa

aaatgcgtca ttattgatge

tcgtattcet tggteggeeg

ctttcegtca caatcccgac

aagctgtgga tccggttgte

ccggtcactt cctgeagtgt

aagtcgtcca gataaggctce

tacctgaggg tttcgecegg

cctttaaaca gcacgatgtc

Ala

Ser

Gly

Arg

60

Glu

Val

Ala

72

Met

Asn

Lys

45

His

Leu

Ala

Gln

Phe Val Gly
15

Lys Gln Glu
30

Glu Thr Val

Ile Pro Ala

Glu His Asp

80

Ala Ala Asp

Asn Ala Ser
110

1866
1926
1986
2046
2106
2166
2226
2286
2346
2406
2466
2526
2586
2646
2706
2766

2772
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Ala

Asn

Gly

145

Val

Val

Ile

Gly

Gln

225

Ser

Ile

Tyr

Lys

Phe

Lys

130

Ile

Gly

Ala

Ala

Ala

210

His

Gln

Leu

Pro

Asn
290

<210>
211>
<212>
213>

<220>
221>
222>

<400>

atcagggcat gcagacggac cggtttattt tcaacctcgg acacgggatc tttccagaag
tgagtcccga cacactgaaa aaattgacgg catttgttca tgagtattcc gcectcaaaaa
aatcgagect gatcacatga gcatttcagt tggtcttttc aatataaact gtcaaaatac

gtatagatca tgatctttaa agaggtgttc acg ttg ggt aaa aag aaa atg ggg
Leu Gly Lys Lys Lys Met Gly

Ser

115

Gly

Ser

Tyr

Gly

Pro

195

Gly

Gly

Val

Val

Ala

275

Gln

23
2185
DNA

Gln

Leu

Pro

Thr

Ile

180

Gly

Asp

Ile

Leu

Gly

260

Ala

Ile

Trp

Thr

His

Ala

165

Ile

Ala

Leu

Asp

His

245

Ala

Tyr

Ala

oA F AT

CDS

(214).. (1149

23

Asn

Gly

Glu

150

Ser

Gly

Gln

Lys

Ile

230

Asp

Ser

Ser

Ser

Ile

Lys

135

Glu

Tyr

Ala

Leu

Gly

215

Ile

Ala

Gly

Ser

Phe
295

Lys

120

Gln

Leu

Arg

Lys

Tyr

200

Ile

Asn

Val

Asn

Val

280

Thr

Leu

Val

Ser

Asp

His

185

Ala

Leu

Met

Asp

Ala

265

Ile

Asn

Ile

Lys

Ile

Asp

170

Asn

Val

Gln

Ser

Lys

250

Gly

Ala

Thr

Gln

Ile

Ala

155

Asn

Gly

Lys

Gly

Leu

235

Ala

Asn

Val

Arg

Ala

Ala

140

Gly

Gly

Arg

Ala

Ile

220

Val

Tyr

Gly

Ser

Ser
300

73

Ala

125

Val

Gly

His

Gly

Leu

205

Asp

Val

Lys

Lys

Ala

285

Ala

Leu

Ile

Ala

Gly

ile

190

Asp

Trp

Ser

Arg

Ser

270

Thr

Val

Ala

Asp

Ser

Thr

175

Asp

Arg

Ser

Gly

Gly

255

Val

Asn

Trp

Ser

Met

160

His

Gly

Asn

Ile

Asp

240

Ile

Tyr

Glu

60

120

180

234
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ctt
Leu

cgt
Arg

ctt
Leu

ctt
Leu

aac
Asn

cat
His

888
Gly

ttt
Phe
120

cte
Leu

aaa
Lys

atg
Met

agc
Ser

ctt
Leu
200

tac

Tyr

gga
Gly

tac
Tyr

gaa
Glu

ctt
Leu

tat
Tyr
25

cag
Gln

gca
Ala

gag
Glu

atc
Ile

att
Ile
105

agc
Ser

gg8cC
Gly

ttt
Phe

cct
Pro

ctt
Leu
185

aaa
Lys

gce
Ala

ceg
Pro

agc
Ser

gte
Val
265

gtec
Val
10

tat
Tyr

gac
Asp

aag
Lys

ctt
Leu

gaa
Glu
90

aca
Thr

gta
Val

gaa
Glu

atc
Ile

tcg
Ser
170

cee
Pro

gaa
Glu

gtc
Val

gat
Asp

gct
Ala
250

ctt
Leu

atg
Met

aca
Thr

tta
Leu

atc
Ile

cag
Gln
75

cct
Pro

gaa
Glu

cag
Gln

ttg
Leu

gct
Ala
155

gaa
Glu

gaa
Glu

tca
Ser

gE8C
Gly

gtt
Val
235

ttt
Phe

tat
Tyr

gca
Ala

cat
His

aaa
Lys

acg
Thr
60

gat
Asp

ttc
Phe

gce
Ala

tcg
Ser

tcg
Ser
140

tat
Tyr

gag
Glu

aaa
Lys

gcg
Ala

18g
Trp
220

cag
Gln

gtt
Val

gac
Asp

tat
Tyr

atc
Ile

gac
Asp
45

cag
Gln

gat
Asp

att
Ile

gtc
Val

tac
Tyr
125
atc
Ile

tgg
Trp

agg
Arg

atc
Ile

aag
Lys
205

caa
Gln

gat
Asp

tat
Tyr

aat
Asn

4:43
Gly

aga
Arg
30

cgc
Arg

gag
Glu

gtg
Val

gag
Glu

agc
Ser
110

aac
Asn

aca
Thr

gCcg
Ala

gaa
Glu

gtc
Val
190

ctg
Leu

agc
Ser

ttg
Leu

get
Ala

gac
Asp
270

acg
Thr
15

aga
Arg

tat
Tyr

cag
Gln

gtg
Val

gat
Asp

atc
Ile

aag
Lys

teg
Ser

gat
Asp

aac
Asn
175

gaa
Glu

att
Ile

gaa
Glu

acg
Thr

cce
Pro
255

tat
Tyr

ccg
Pro

gge
Gly

aag
Lys

acg
Thr

tte
Phe

gee
Ala

gtg
Val

Cgg
Arg

atc
Ile

cag
Gln
160

gee
Ala

atg
Met

gce
Ala

gga
Gly

cge
Arg
240

gtc
Val

gag
Glu

tac
Tyr

aga
Arg

geg
Ala

aag
Lys
65

aag
Lys

gtt
Val

cte
Leu

gCcg
Ala

aac
Asn
145

gtg
Val

gte
Val

ggt
Gly

gaa
Glu

aac
Asn
225

gac

Asp

g8¢C
Gly

tgce
Cys

aaa
Lys

aag
Lys

atc
Ile

cag
Gln

gca
Ala

cgg
Arg

gcg
Ala

aaa
Lys
130

agc
Ser

aga
Arg

ttg
Leu

gat
Asp

gcg
Ala
210

acc
Thr

tig
Leu

ttt
Phe

aaa
Lys

gag
Glu

cct
Pro
35

gga
Gly

ctg
Leu

tat
Tyr

gag
Glu

CcCC
Pro
115

gac
Asp

tgg
Trp

aaa
Lys

att
Ile

ccg
Pro
195

gcg
Ala

cct
Pro

tca
Ser

gta
Val

gte
Val
275

74

gaa
Glu

gag
Glu

gea
Gly

gaa
Glu

atc
Ile

atg
Met
100

cat
His

gag
Glu

tat
Tyr

atc
Ile

gta
Val
180

tat
Tyr

gga
Gly

gat
Asp

gag
Glu

gce
Ala
260

gtec
Val

gac
Asp

cct
Pro

att
Ile

aaa
Lys

ggt
Gly
85

cat
His

tte
Phe

get
Ala

gat
Asp

tat
Tyr
165
tcg
Ser

cct
Pro

gta
Val

ccg
Pro

caa
Gln
245

gac

Asp

acg
Thr

att
Ile

gac
Asp

tet
Ser

cgc
Arg
70

ctc
Leu

aaa
Lys

tce
Ser

gaa
Glu

gag
Glu
150

gac
Asp

BCg
Ala

gaa
Glu

aaa
Lys

tgg
Trp
230

aaa
Lys

cat
His

gac
Asp

gaa
Glu

atg
Met

ccg
Pro

55

tta
Leu

aaa
Lys

gac
Asp

acc
Thr

aag
Lys
135

ccg
Pro

gaa
Glu

cac
His

cag
Gln

gat
Asp
215

ctg

Leu

:3:954
Gly

ttg
Leu

gat
Asp

282

330

378

426

474

522

570

618

666

714

762

810

858

906

954

1002

1050
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atc gga gca agc tat tac aga cct gaa atg cct
Ile Gly Ala Ser Tyr Tyr Arg Pro Glu Met Pro
280 285 290

ttt atc gat gct tta gcg gat gtt gta tta aaa
Phe Ile Asp Ala Leu Ala Asp Val Val Leu Lys
300 305

aac gct aaa cat gag
Asn Ala Lys His Glu
295

caa ttg gag aaa gaa
Gln Leu Glu Lys Glu
310

cag taaagaaggc gattgtaaat gagtggagaa cgcaggcaga ttgtcatcat

Gln

cggeggeggt attaccgggt tggecgeecge cttctacttg
tgatctcecg gecgaagtca cgettgttga agcaagecceg
gacggtacac aaagacggct atgtgattga acggggtccg
acaaagcgca cctcagectcg tgaaggatct cggactggag
gactggccag tcttatgtge ttgtcagega aacgctctat
gatggggegtg ccgacaaaaa tcggtcettt tctgacaacc
gaagttgaga gccggaatgg atttggtget tccagcaage
gctcggagaa tttttcagaa ggegegtcegg cggtgaagtg
gettttgtca ggecatttatg ccggggacat cgaccgtcte
gcagttctat cagacagagc agaagtacag aagcttgatc
cggegeecag agegtcggaa agectgcaaa caaaaagaaa
aaccggcctg cagacgatag ttgaagaatt ggaaaagcag
taaaggcaca aaggtcgtca gcattgageg tgegggetceg
caacggcaag gtgcttcacg ccgattcgge cgtggtecace
cgcgatgttt caaaaagagg attggctgaa gggtttagag
cgccaatgtg gegetcggat ttccggaaga agecgtccaa
ctttgtcatt tcaagaaaca gcgatt

210> 24

211> 312

<212> PRT
213> MR HFHRITE

<400> 24

Leu Gly Lys Lys Lys Met Gly Leu Leu Val Met
1 5 10

Tyr Lys Glu Glu Asp Ile Glu Arg Tyr Tyr Thr
20 25

Arg Lys Pro Glu Pro Asp Met Leu Gln Asp Leu
35 40

Ala Ile Gly Gly Ile Ser Pro Leu Ala Lys Ile

gagaaggaaa tcaaaaagaa
agactgggeg gaaagatgca
gattcatttt tggaacggaa
catttgcttg tgaacaatgce
ccgattccgg aaggagccegt
ggcttgtttt cettgecggg
aagccgcagg aagaccaatc
gtggagaacc tgatcgaacc
agtctgatgt cgactttccce
atcgggatga aaaaatcgcg
ggccagttce agacggtgaa
ctcggecatca caaaggttta
gcttacagca tgaagettga
gctcctcata aagcagetge
gatatggtgt caacatctgt

atggagcatc aaggcacggg

Ala Tyr Gly Thr Pro
15

His Ile Arg Arg Gly
30

Lys Asp Arg Tyr Lys
45

Thr Gln Glu Gln Thr

75

1098

1146

1199

1259
1319
1379
1439
1499
1559
1619
1679
1739
1799
1859
1919
1979
2039
2099
2159

2185
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Lys

65

Lys

Val

Leu

Ala

Asn

145

Val

Val

Gly

Glu

Asn

225

Asp

Gly

Cys

Met

Leu
305

50

Gln

Ala

Arg

Ala

Lys
130

Ser

Arg

Leu

Asp

Ala

210

Thr

Leu

Phe

Lys

Pro

290

Lys

Leu

Tyr

Glu

Pro

115

Asp

Trp

Lys

Ile

Pro

195

Ala

Pro

Ser

Val

Val

275

Asn

Gln

210> 25

Glu

Ile

Met

100

His

Glu

Tyr

Ile

Val

180

Tyr

Gly

Asp

Glu

Ala

260

Val

Ala

Leu

Lys

Gly

85

His

Phe

Ala

Asp

Tyr

165

Ser

Pro

Val

Pro

Gln

245

Asp

Thr

Lys

Glu

Arg

Leu

Lys

Ser

Glu

Glu

150

Asp

Ala

Glu

Lys

Trp

230

Lys

His

Asp

His

Lys
310

55

Leu

Lys

Asp

Thr

Lys

135

Pro

Glu

His

Gln

Asp

215

Leu

Gly

Leu

Asp

Glu

295

Glu

Asn

His

Gly

Phe

120

Leu

Lys

Met

Ser

Leu

200

Tyr

Gly

Tyr

Glu

Ile

280

Phe

Gln

Glu

Ile

Ile

105

Ser

Gly

Phe

Pro

Leu

185

Lys

Ala

Pro

Ser

Val

265

Gly

Ile

Leu

Glu

90

Thr

Val

Glu

Ile

Ser

170

Pro

Glu

Val

Asp

Ala

250

Leu

Ala

Asp

Gln

75

Pro

Glu

Gln

Leu

Ala

155

Glu

Glu

Ser

Gly

Val

235

Phe

Tyr

Ser

Ala

60

Asp

Phe

Ala

Ser

Ser
140

Tyr

Glu

Lys

Ala

Trp

220

Gln

Val

Asp

Tyr

Leu
300

76

Asp

Ile

Val

Tyr

125

Ile

Trp

Arg

Ile

Lys

205

Gln

Asp

Tyr

Asn

Tyr

285

Ala

Val

Glu

Ser

110

Asn

Thr

Ala

Glu

Val

190

Leu

Ser

Leu

Ala

Asp

270

Arg

Asp

Val

Asp

95

Ile

Lys

Ser

Asp

Asn

175

Glu

Ile

Glu

Thr

Pro

255

Tyr

Pro

Val

Phe

80

Ala

Val

Arg

Ile

Gln

160

Ala

Met

Ala

Gly

Arg

240

Val

Glu

Glu

Val
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211> 2107
<212> DNA

Q213> MR FHFE

<220>
221> CDS

<222> (501).. (1604)

<400> 25
aaaaaagctt

aggtttgatt
tcgattttct
acgaaagttt
gegeggeget
titcacctce
caaattgtat
tgaaagctcc

tttttggagg

gca gte cgg
Ala Val Arg

aag gaa gct
Lys Glu Ala

tac gaa aaa
Tyr Glu Lys
45

gga gcg aag
Gly Ala Lys
60

aca caa ggg
Thr Gln Gly

gat gtc ttc
Asp Val Phe

ccg cgg gat
Pro Arg Asp
110

acg ccc gac
Thr Pro Asp
125

agg cac ctg
Arg His Leu
140

ccg gtg agt
Pro Val Ser

ggcatagcca agctttctat

tgtaacgagce ggeggtgttt

ttgetgetge agatagaget

caacttgttt catagcagtg

cgttgtttgt ttttgtgegt

taagacataa cctctgttce

tctatcaaac acacccttag

gcttegeggg aatgtttgea

gaatgcaaat

aca
Thr
15

tct
Ser

gac
Asp

ctg
Leu

atc

Ile

gca
Ala
95

gee
Ala

tcg
Ser

ttt
Phe

gCg
Ala

gac
Asp

cca
Pro

ggg
Gly

tcg
Ser

aga
Arg
80

aag
Lys

agc
Ser

cte
Leu

cag
Gln

ctt
Leu
160

1

tta gece gtg
Leu Ala Val

aag aaa gag
Lys Lys Glu
35

atc aaa att
Ile Lys Ile
50

ggg aaa aaa
Gly Lys Lys
65

cag cag gat
Gln Gln Asp

gaa ttt tcc
Glu Phe Ser

tgc tta ata
Cys Leu Ile
115

gge ccc cta
Gly Pro Leu
130

ctg cag ccc
Leu Gln Pro
145

tce ccg gga
Ser Pro Gly

tatgcagaaa gtccgttcac
ttgtggacaa gaccttttitt
gctttegett tgtectgette
cgcattgcag atttgattgt
ttgatcgctg atttaatgtt
ttttctatag gttagatctc
attgcaatat aaatgtaaag

gaccttgtgg gcacactaac

gaa gcg agg gat ctg gea
Glu Ala Arg Asp Leu Ala
20 25

ctg aaa ggg ttt aca gtc
Leu Lys Gly Phe Thr Val

cag acg atg gat att gat
Gln Thr Met Asp Ile Asp
55

gce gge cge tat tta acc
Ala Gly Arg Tyr Leu Thr
70

tcc gta ttg cag gaa aaa
Ser Val Leu Gln Glu Lys
85

tcg ttt ctc gat tat ttg
Ser Phe Leu Asp Tyr Leu
100 105

gtc ggg ctc ggc aac igg
Val Gly Leu Gly Asn Trp
120

gtg acg gag aac ctt ctc
Val Thr Glu Asn Leu Leu
135

gaa aat gta gag gaa ggc
Glu Asn Val Glu Glu Gly
150

gtc atg ggc ttg acc gga

Val Met Gly Leu Thr Gly
165

(i

tttttteget
agctgcttta
gttgttgett
tgegtigtge
tggcaatgtg
aacaatagaa
tatttttatt

accagttatg

atg gag aaa aag aag ctc gat tta agt caa tat
Met Glu Lys Lys Lys Leu Asp Leu Ser Gln Tyr
5

10

gag gaa
Glu Glu

aaa gaa
Lys Glu

gaa gaa
Glu Glu

ttt gaa
Phe Glu
75

gte gtc
Val Val
90

gge att
Gly Ile

aat gtc
Asn Val

gtg acg
Val Thr

tac cgt
Tyr Arg
155

att gaa
Ile Glu
170

60

120

180

240

300

360

420

480

933

581

629

677

725

773

821

869

917

965

1013
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acg agc gac
Thr Ser Asp

gtc att gcc
Val Tle Ala
190

tct acc att

Ser Thr Ile
205

ggg aat aaa

Gly Asn Lys

220

atc gcc ate

Ile Ala Ile

gac acg att
Asp Thr Ile

gac agt ccg

Asp Ser Pro
270

aga aag gtc

Arg Lys Val

285

tcg ttt cte

Ser Phe Leu

300

ctg atc cat

Leu Ile His

cct aaa gag
Pro Lys Glu

aac ggt ctg
Asn Gly Leu
350
gga atg tat
Gly Met Tyr
365
atttagcatt
caagctctgg
gtaaatggaa
tttattttat
taccgggtgg
cactactttg

ctgaagetgg

ccgggattct

att
Ile
175

att
Ile

caa
Gln

aga
Arg

ggt
Gly

gat
Asp
255

tee
Ser

cte
Leu

ggt
Gly

gaa
Glu

gtc
Val
335

aac
Asn

aac
Asn

atc
Ile

gat
Asp

att
Ile

aaa
Lys

gtt
Val
240

tac
Tyr

agg
Arg

acc
Thr

ata
Ile

gte
Val
320

gat
Asp

aca
Thr

cac
His

caa ggg gtg
Gln Gly Val

gcg ctg geca
Ala Leu Ala
195

tca gac agce
Ser Asp Ser
210

gag tta agc
Glu Leu Ser
225

ccg aca gtg
Pro Thr Val

atg ctg aag
Met Leu Lys

tcg cte gtt
Ser Leu Val
275

gaa gaa gac
Glu Glu Asp
290

gtc gga ggc
Val Gly Gly
305

ctc gect ccg
Leu Ala Pro

aca ttt atc
Thr Phe Ile

geg cte cat
Ala Leu His
355

atc gat cgce
Ile Asp Arg
180

tca aga ggg
Ser Arg Gly

ggg ata cac
Gly Ile His

aag gat acg
Lys Asp Thr
230

gtc gat gcc
Val Asp Ala
245

cat ttt gga
His Phe Gly
260

CCC gCg 888
Pro Ala Gly

ctt ccc gat
Leu Pro Asp

ctc gca gag
Leu Ala Glu
310

ctc gge cat
Leu Gly His
325

gat gat atg
Asp Asp Met
340

gaa aat gta
Glu Asn Val

tca aag ccc
Ser Lys Pro
185

atc gag cgt
Ile Glu Arg
200

cce ggg tet
Pro Gly Ser
215

ctc gge att
Leu Gly Ile

gtc acg atc
Val Thr Ile

aga gag atg
Arg Glu Met
265

atg agc ttt
Met Ser Phe
280

gaa gag cac
Glu Glu His
295

gat gaa aaa
Asp Glu Lys

aac tta atg
Asn Leu Met

gca aat gtg
Ala Asn Val
345

tcg caa gac
Ser Gln Asp
360

gat ttt
Asp Phe

gtg aat
Val Asn

ggt gtg
Gly Val

ccg gte
Pro Val
235

acg agc
Thr Ser
250

aga gac
Arg Asp

ggg aaa
Gly Lys

cgc aaa
Arg Lys

agg cag
Arg Gln
315

gtg acc
Val Thr
330

att gca
Ile Ala

aat aaa
Asn Lys

taagatcaag gcggetggee cggeegettt ttttcatgac

gccggaactt gttctactte

agggatttac aatgagaaaa

gaagcgcggt taagacagta

caggegtget cacatcgetg

ctgatgaact gaagggcgag

catcagaatt gccggaaccg

cgaccagcat taatttgaaa

ctcattttga ctcggaaatc

ctctatcttg
agaggcagga
ttcttattta
cgtectgagt
acctttgggc
aataagcgct
gatccgcgaa

ctcattgeceg

tacatagtct
atcgtcagtt
tcgtcagect
taaggcegtce
tcattttggg
ttgagettte

gttttctegg

349

78

atttactaga
tgtgetgget
gctgetegtt
ttcatcgttg
aatggaaaac
cceeetegte

acgggagctt

1061

1109

1157

1205

1253

1301

1349

1397

1445

1493

1541

1589

1644

1704

1764

1824

1884
1944
2004
2064

2107
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<210>
Q11>
<212>
213>

<400>

26
368
PRT

WRFRITE

26

Met Glu Lys Lys

1

Leu

Lys

Ile

Gly

65

Gln

Glu

Cys

Gly

Leu

145

Ser

Gln

Ala

Ser

Glu
225

Ala

Lys

Lys

50

Lys

Gln

Phe

Leu

Pro

130

Gln

Pro

Gly

Leu

Asp

210

Leu

Val

Glu

35

Ile

Lys

Asp

Ser

Ile

115

Leu

Pro

Gly

Val

Ala

195

Ser

Ser

Glu

20

Leu

Gln

Ala

Ser

Ser

100

Val

Val

Glu

Val

Ile

180

Ser

Gly

Lys

Lys

Ala

Lys

Thr

Gly

Val

85

Phe

Gly

Thr

Asn

Met
165

Asp

Arg

Ile

Asp

Leu

Arg

Gly

Met

Arg

70

Leu

Leu

Leu

Glu

Val

150

Gly

Arg

Gly

His

Thr
230

Asp

Asp

Phe

Asp

Tyr

Gln

Asp

Gly

Asn

135

Glu

Leu

Ser

Ile

Pro
215

Leu

Leu

Leu

Thr

Ile

Leu

Glu

Tyr

Asn

120

Leu

Glu

Thr

Lys

Glu

200

Gly

Gly

Ser

Ala

Val

Asp

Thr

Lys

Leu

105

Trp

Leu

Gly

Gly

Pro

185

Arg

Ser

Ile

Gln

10

Glu

Lys

Glu

Phe

Val

Gly

Asn

Val

Tyr

Ile
170

Asp

Val

Gly

Pro

Tyr

Glu

Glu

Glu

Glu

Val

Ile

Val

Thr

Arg

155

Glu

Phe

Asn

Val

Val
235

Ala

Lys

Tyr

Val

Glu

Glu
45

Arg

Ala
30

Lys

Gly Ala Lys

60

Thr

Asp

Pro

Thr

Arg

140

Pro

Thr

Val

Ser

Gly

220

Ile

79

Gln

Val

Arg

Pro

125

His

Val

Ser

Ile

Thr

205

Asn

Ala

Gly

Phe

Asp

110

Asp

Leu

Ser

Asp

Ala

190

Ile

Lys

Ile

Thr

Ser

Asp

Leu

Ile

Ala

95

Ala

Ser

Phe

Ala

Ile
175

Ile

Gln

Arg

Gly

Asp

Pro

Gly

Ser

Arg

80

Lys

Ser

Leu

Gln

Leu

160

Ile

Asp

Ile

Lys

Val
240
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Pro Thr Val

Met Leu Lys

Ser Leu Val
275

Glu Glu Asp
290

Val Gly Gly
305

Leu Ala Pro

Thr Phe Ile

Ala Leu His
355

210> 27

211> 2358
212> DNA
(213> Hof

<2207
{221> CDS
<222> (501

400> 27
tgtcaatgtc

ttatttettt
aatgaggtga
gcecageette
ctagataaat
taacataagt
gttttcgtaa
gtetecttttt

aataaaggaa

Val Asp Ala Val Thr Ile Thr Ser

245

250

His Phe Gly Arg Glu Met Arg Asp

260

265

Pro Ala Gly Met Ser Phe Gly Lys

280

Leu Pro Asp Glu Glu His Arg Lys

295

Leu Ala Glu Asp Glu Lys Arg Gln
310 315

Leu Gly His Asn Leu Met Val Thr

325

330

Asp Asp Met Ala Asn Val Ile Ala

340

345

Glu Asn Val Ser Gln Asp Asn Lys

FHUTE

).. (1868)

ggcatcgege
tattagcgta
ctggectatt
actctctaag
ggagtatgac
ciggtcaatt
catattcatc
ttgtggatgt

gtgtacgett

360

gcagaaataa aaatgacggg
tacccgtcga tatctggtaa
ttrtgectgg cgetttecace
tattttgtca gcaattcatt
aagggeggtt cacatcecttt
ttcataattt cacatattct
agggaagaaa gggaatgaaa

taaagcttta atgccatttg

Asp

Asp

Arg

Ser

300

Leu

Pro

Asn

Gly

Thr

Ser

Lys

285

Phe

Ile

Lys

Gly

Met
365

Ile

Pro

270

Val

Leu

His

Glu

Leu

350

Tyr

gacttccgga

catgatatcg

gtttagaaaa

taaattctct

ctacgtcatt

tttcattttt

acagagtgaa

cgatagttga

Asp Tyr
255

Ser Arg

Leu Thr

Gly Ile

Glu Val
320

Val Asp
335

Asn Thr

Asn His

tettgatttt
agaatccata
gaagtgacgt
tcatcttcaa
atactagttt
atcccacaat
cgatggeegse

agacaagaaa

atg gat ttt aga cgc gat gac gaa caa aaa cat

1

Met Asp Phe Arg Arg Asp Asp Glu GIn Lys His
5

10

gca aat gaa gag cag ttt cac gaa gaa gcg cag acg ccg caa acg gca
Ala Asn Glu Glu Gln Phe His Glu Glu Ala GIn Thr Pro Gln Thr Ala

15

20

25

ggt tct gag gag cag cag tca gaa cag ccg gca aag gag ccc gag ctg
Gly Ser Glu Glu Gln Gln Ser Glu Gln Pro Ala Lys Glu Pro Glu Leu

80

60
120
180
240
300
360
420
480

533

581

629
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att
Ile

acc
Thr
60

aag
Lys

gga
Gly

ccg
Pro

aat
Asn

gtg
Val
140

age
Ser

ggc
Gly

aac
Asn

gga
Gly

ctg
Leu
220

ttc
Phe

BE8
Gly

atc
Ile

tgg
Trp

agc
Ser
300

tta
Leu
45

gct
Ala

Ccgg
Arg

gec
Gly

age
Ser

ttc
Phe
125

gaa
Glu

ttc
Phe

gtc
Val

cat
His

aag
Lys
205
gct
Ala

gga
Gly

aac
Asn

agc
Ser

gat
Asp
285

ggc
Gly

30

aag
Lys

gea
Ala

cge
Arg

gec
Gly

gaa
Glu
110

acc
Thr

gat
Asp

gec
Gly

atc
Ile

gte
Val
190

acc
Thr

gtt
Val

gac
Asp

cct
Pro

ggt
Gly
270

atg
Met

gg8g
Gly

aag
Lys

gee
Ala

aag
Lys

ttg
Leu
95

act
Thr

aca
Thr

ttg
Leu

ttc
Phe

ttt
Phe
175

gty
Val

gCcg
Ala

tta
Leu

tce
Ser

cte
Leu
255

gtc
Val

aac
Asn

cect
Pro

gat
Asp

ctg
Leu

get
Ala
80

gtg
Val

gce
Ala

aaa
Lys

gag
Glu

tet
Ser
160

aag
Lys

gaa
Glu

gat
Asp

gag
Glu

gca
Ala
240

ggc
Gly

aac
Asn

gtc
Val

ctg
Leu

aca
Thr

gaa
Glu
65

tcg
Ser

ctt
Leu

gga
Gly

cct
Pro

cct
Pro
145

gaa
Glu

aaa
Lys

ggc
Gly

gce
Ala

atc
Ile
225

aaa
Lys

ctt
Leu

cgg
Arg

ctt
Leu

att
Ile
305

gac
Asp
50

gat
Asp

tgg
Trp

gga
Gly

acc
Thr

gtc
Val
130

gcg
Ala

gac
Asp

gac
Asp

gee
Ala

aag
Lys
210

agc
Ser

ctg
Leu

caa
Gln

acg
Thr

cag
Gln
290

aac
Asn

35

gat cag tca
Asp Gln Ser

gee
Ala

ctg
Leu

atc
Ile

gga
Gly
115

acg
Thr

atc
Ile

gac
Asp

ggc
Gly

tcg
Ser
195

att
Ile

agc
Ser

cge
Arg

ttt
Phe

att
Ile
275

aca
Thr

agce
Ser

agg
Arg

agc
Ser

tce

Ser
100

cag
Gln

aac
Asn

gtc
Val

gtg
Val

:4:4¢
Gly
180

aag
Lys

atc
Ile

aaa
Lys

gee
Ala

tca
Ser
260

gaa

Glu

gat
Asp

agce
Ser

gaa
Glu

ccg
Pro
85

ccg
Pro

aca
Thr

geca
Ala

gga
Gly

gag
Glu
165

aag
Lys

gtg
Val

ggc
Gly

gg8c
Gly

44
Gly
245

aga
Arg

gtc
Val

gcg
Ala

ggg
Gly

gat
Asp

acg
Thr
70

att
Ile

tat
Tyr

gag
Glu

gat
Asp

gtt
Val
150

gag
Glu

gee
Ala

acc
Thr

agc
Ser

gtt
Val
230

gaa
Glu

acg
Thr

tca
Ser

gCcg
Ala

cag
Gln
310

ctt
Leu
55

aga
Arg

ttg
Leu

ctg
Leu

cca
Pro

aac
Asn
135

tca
Ser

age
Ser

tac
Tyr

atc
Ile

gac
Asp
215

gat
Asp

aaa
Lys

gtt
Val

aca
Thr

atc
1le
295

gtc
Val

81

40

acg
Thr

gcg
Ala

ggc
Gly

ccg
Pro

aag
Lys
120

gta
Val

aat
Asn

ggc
Gly

att
Ile

tce
Ser
200

get
Ala

aag
Lys

gta
Val

aca
Thr

tct
Ser
280

aac

Asn

atc
Ile

aat
Asn

gca
Ala

geg
Gly

ggc
Gly
105

cag
Gln

cct
Pro

att
Ile

acg
Thr

atc
Ile
185

tta
Leu

ttg
Leu

gtt
Val

att
Ile

gaa
Glu
265

gaa

Glu

cct
Pro

ggc
Gly

aaa
Lys

daa
Lys

atc
Ile

gat
Asp

tcg
Ser

gat
Asp

caa
Gln

gga
Gly
170

aca

Thr

tac
Tyr

act
Thr

gca
Ala

gcg
Ala
250

ggc
Gly

geg
Gly

gga
Gly

atc
Ile

gaa
Glu

gaa
Glu
75

atc
Ile

cat
His

cag
Gln

atg
Met

acg
Thr
155

tca
Ser

aac
Asn

aac
Asn

gat
Asp

agt
Ser
235

atc
Ile

atc
lle

aat
Asn

aac
Asn

aac
Asn
315

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301

1349

1397

1445
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agc
Ser

ccg
Pro

aaa
Lys

gte
Val

ctt
Leu
380

gca
Ala

aaa
Lys

gca
Ala

caa
Gln

ccatggcaaa cgccatgget

ctg
Leu

age
Ser

gtg
Val

cect
Pro
365

aat
Asn

gac
Asp

aac
Asn

aaa
Lys

aca
Thr
445

aag
Lys

aac
Asn

gaa
Glu
350

gaa
Glu

aaa
Lys

BCg
Ala

gtc
Val

geca
Ala
430

aca
Thr

tctgettate

tatcttccge

ccagtgegga

ggtcaatgta

cgatcacatc

taaagaactg

accagtttga

210>
211>
<212>
213>

<400>

28
456
PRT
Ho A

28

atc agc caa
Ile Ser Gln
320

gat gtt cag
Asp Val Gln
335

cgg cct tte
Arg Pro Phe

cag tac cag
Gln Tyr Gln

gge gtg tac
Gly Val Tyr
385

ggt atg aaa
Gly Met Lys
400

gaa acc acc
Glu Thr Thr
415

gga gat act
Gly Asp Thr

atg aaa gca
Met Lys Ala

agc
Ser

ccg
Pro

ctc
Leu

caa
Gln
370

atc
Ile

gce
Ala

tca
Ser

gle
Val

aaa
Lys
450

ggt
Gly

atc
Ile

ggc
Gly
355

aat
Asn

gat
Asp

ggc
Gly

gac
Asp

aca
Thr
435

ctt
Leu

gtt
Val

gtt
Val
340

gtg
Val

acg
Thr

aaa
Lys

gac
Asp

cte
Leu
420

ttt
Phe

gcg
Ala

gaa
Glu
325

gac
Asp

caa
Gln

ctc
Leu

gta
Val

gtc
Val
405

aga

Arg

gag
Glu

aaa
Lys

tcg
Ser

gag
Glu

atg
Met

ggc
Gly

tcg
Ser
390

atc
Ile

aaa
Lys

glg
Val

agce
Ser

ttttcatatt acttgtccaa

aatttcctct gtcagggega tataaaggtc

aagttcgatg

aaccatttct

gtatgctgaa tttcatcgeg

tcggeecgtit ttteggetee

ttctttcatt gtggegageg getgteegee

tgetgtttct gacgecatggt tgtatagetce

cggeectttt acgtaccagt gaaaacggig

caaattcgta

FHATHE

ttcattgagt tttcaagtac

ctt gge tte
Leu Gly Phe

ctt ttg gaa
Leu Leu Glu
345
atc gat atg
Ile Asp Met
360
cta ttc gga
Leu Phe Gly
375

ccg aaa tcg
Pro Lys Ser

acc aaa atg
Thr Lys Met

att ctt tat
Ile Leu Tyr
425
ctg aga aac
Leu Arg Asn
440
aaa tca taa
Lys Ser
455
aaatgaagaa
agcggtagaa
gatttgacgg
gttttcctea
gatggccagce
ttcaaatttt

aagctticglg

aggatttiget

gcg att
Ala Ile
330

aaa ggg
Lys Gly

cag cag
Gln Gln

gac cag
Asp Gln

cct geg
Pro Ala
395
aac ggc
Asn Gly
410
aca gaa
Thr Glu

gg8a aag
Gly Lys

ataaaag

agcatccaaa
tgatctgatt
taatcgctta
attgtgeegt
aagcgtteeg
tcatgtaggg
taaaggatga

gttttaattt

Met Asp Phe Arg Arg Asp Asp Glu Gln Lys His Ala Asn Glu Glu Gln

1

5

10

15

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

20

25

30

82

1493

1541

1589

1637

1685

1733

1781

1829

1878

1938

1998

2058

2118

2178

2238

2298

2358
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Gln

Thr

Glu

65

Ser

Leu

Gly

Pro

Pro

145

Glu

Lys

Gly

Ala

Ile

225

Lys

Leu

Arg

Leu

Ile

Ser

Asp

50

Asp

Trp

Gly

Thr

Val

130

Ala

Asp

Asp

Ala

Lys

210

Ser

Leu

Gln

Thr

Gln

290

Asn

Glu

35

Asp

Ala

Leu

Ile

Gly

115

Thr

Tle

Asp

Gly

Ser

195

Ile

Ser

Arg

Phe

Ile

275

Thr

Ser

Gln

Gln

Arg

Ser

Ser

100

Gln

Asn

Val

Val

Gly

180

Lys

Ile

Lys

Ala

Ser

260

Glu

Asp

Ser

Pro

Ser

Glu

Pro

Pro

Thr

Ala

Gly

Glu

165

Lys

Val

Gly

Gly

Gly

245

Arg

Val

Ala

Gly

Ala

Asp

Thr

70

1le

Tyr

Glu

Asp

Val

150

Glu

Ala

Thr

Ser

Val

230

Glu

Thr

Ser

Lys

Leu

55

Arg

Leu

Leu

Pro

Asn

135

Ser

Ser

Tyr

Ile

Asp

215

Asp

Lys

Val

Glu

40

Thr

Ala

Gly

Pro

Lys

120

Val

Asn

Gly

Ile

Ser

200

Ala

Lys

Val

Thr

Thr Ser

280

Ala Ile Asn

295

Gln Val Ile

Pro Glu

Asn Lys

Ala Lys

Gly Ile
90

Gly Asp
105

Gln Ser

Pro Asp

Ile Gln

Thr Gly
170

Ile Thr
185

Leu Tyr

Leu Thr

Val Ala

Ile Ala

250

Glu Gly
265
Glu Gly

Pro Gly

Gly Ile

Leu

Glu

Glu

75

Ile

His

Gln

Met

Thr

155

Ser

Asn

Asn

Asp

Ser

235

Ile

Ile

Asn

Asn

Asn

Ile

Thr

60

Lys

Gly

Pro

Asn

Val

140

Ser

Gly

Asn

Gly

Leu

220

Phe

Gly

Ile

Trp

Ser
300

Leu

Ala

Arg

Gly

Ser

Phe

125

Glu

Phe

Val

His

Lys

205

Ala

Gly

Asn

Ser

Asp

285

Gly

Lys

Ala

Arg

Gly

Glu

110

Thr

Asp

Gly

Ile

Val

190

Thr

Val

Asp

Pro

Gly

270

Met

Gly

Ser Leu Lys

83

Lys

Ala

Lys

Leu

95

Thr

Thr

Leu

Phe

Phe

175

Val

Ala

Leu

Ser

Leu

255

Val

Asn

Pro

Ile

Asp

Leu

Ala

80

Val

Ala

Lys

Glu

Ser

160

Lys

Glu

Asp

Glu

Ala

240

Gly

Asn

Val

Leu

Ser
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305

Gln

Gln

Phe

Gln

Tyr

385

Lys

Thr

Thr

Ala

Ser

Pro

Leu

Gln

370

Ile

Ala

Ser

Val

Lys
450

<210>
211>
212>
213>

<2200
<2215
222>

<400>
cactgtaagt

Gly

Ile

Gly
355

Asn

Asp

Gly

Asp

Thr
435

Leu

29
1647
DNA

Val

Val
340

Val

Thr

Lys

Asp

Leu

420

Phe

Ala

Glu
325

Asp

Gln

Leu

Val

Val

405

Arg

Glu

Lys

AR F AT E

CDS

(501).. (1559)

29

taattttgaa

cagacacatt

aattgacttt

aggagcaata

tcecgegatge

atgcaaggga

ccggactcgg

aataggggga

ggacattttt
cggaccgaat
aaccgatttg
ttttcagtca
cgatggaatc
ggtggctgea
agagttccgg
ctttgaaggt

ctagtggaca

310

Ser

Glu

Met

Gly

Ser

390

Ile

Lys

Val

Ser

Leu

Leu

Ile

Leu

375

Pro

Thr

Ile

Leu

Lys
455

Gly

Leu

Asp

360

Phe

Lys

Lys

Leu

Arg

440

Ser

ttgcgtgatg
ttaaaccggce
gaacaaagac
aaccacgaag
gtcttgaatc
atcagcatac
caccgetegg

tataagctegg

Phe Ala
330

Glu Lys
345

Met Gln

Gly Asp

Ser Pro

Met Asn

410

Tyr Thr
425

Asn Gly

315

Ile

Gly

Gln

Gln

Ala

395

Gly

Glu

Lys

agaaggggsea

ttggaaaacg

tttttcaatt

gggacctgat

cgggggettt

cggtgattga

tcatcgetee

ccatctctta

Pro

Lys

Val

Leu

380

Ala

Lys

Ala

Gln

ggcagagttg
cgaacccgat
tgcegaagge
tgatgctctt
ctcgcattac
ggttcatctt
ggttgcaaga

ttttatgaac acaaataaca

84

Ser

Val

Pro

365

Asn

Asp

Asn

Lys

Thr
445

Asn Asp
335

Glu Arg
350

Glu Gln

Lys Gly

Ala Gly

Val Glu

415

Ala Gly
430

Thr Met

320

Val

Pro

Tyr

Val

Met

400

Thr

Asp

Lys

ccgcatattt
gtatacggga
attcagacag
catgaggcag
agctatgccce
tcaaatccte

ggccagatca

atg aaa cta aac aaa ttg aga gag ctt ttc ggc
Met Lys Leu Asn Lys Leu Arg Glu Leu Phe Gly

60
120
180
240
300
360
420
480

533
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ggt
Gly

tac
Tyr

gat
Asp

gat
Asp
60

caa
Gln

ttt
Phe

cag
Gln

tig
Leu

gca
Ala
140

cce
Pro

cgg
Arg

ggc
Gly

gag
Glu

tac
Tyr
220
gag
Glu

atg
Met

aca
Thr

tta
Leu

ate
Ile

caa
Gln
45

caa
Gln

aag
Lys

gaa
Glu

ctt
Leu

cge
Arg
125

aag
Lys

BgC
Gly

agc
Ser

gta
Val

aaa
Lys
205

tge
Cys

ctg
Leu

cgg
Arg

agg
Arg

ggc
Gly

acc
Thr

geca
Ala

atc
Ile

acc
Thr

cag
Gln

23:49
Gly
110

ttg
Leu

att
Ile

atc
Ile

cag
Gln

cgc
Arg
190

g8C
Gly

tcg
Ser

aaa
Lys

agc
Ser

gac
Asp
270

att
Ile
15

gga
Gly

gtc
Val

aaa
Lys

gee
Ala

gat
Asp
95

gca
Ala

att
Ile

gca
Ala

acc
Thr

gga
Gly
175

tca
Ser

gac
Asp

gac
Asp

cge
Arg

atc
Ile
255

tac
Tyr

gac
Asp

ttt
Phe

ttt
Phe

agc
Ser

gaa
Glu
80

aaa
Lys

get
Ala

aag
Lys

gat
Asp

gaa
Glu
160

gce
Ala

agt
Ser

ctt
Leu

att
Ile

att
Ile
240

aag

Lys

ata
Ile

ggt
Gly

ace
Thr

att
Ile

ttt
Phe
65

gtg
Val

atg
Met

gaa
Glu

tca
Ser

gat
Asp
145

att
Ile

gat
Asp

ctg
Leu

gtg
Val

acg
Thr
225

tat
Tyr

cecg
Pro

tct
Ser

ata
Ile

gga
Gly

acg
Thr
50

gac
Asp

atc
Ile

aca
Thr

cte
Leu

agt
Ser
130

gca
Ala

gaa
Glu

cat
His

ccg
Pro

acg
Thr
210

cgt
Arg

caa
Gln

gga
Gly

tca
Ser

ttg
Leu

tct
Ser
35

gat
Asp

atc
Ile

aaa
Lys

tac
Tyr

gtt
Val
115

gaa
Glu

tte
Phe

gtc
Val

tcg
Ser

cac
His
195

ctg
Leu

aca
Thr

acc
Thr

atc

Ile

caa
Gln
275

gtg
Val
20

tca
Ser

ttc
Phe

gtt
Val

gag
Glu

gga
Gly
100

CCC
Pro

gag
Glu

agc
Ser

gee
Ala

tce
Ser
180

gga
Gly

gac
Asp

gtc
Val

gtg
Val

acc
Thr
260

ggc
Gly

acg
Thr

gga
Gly

cge
Arg

cag
Gln

atg
Met
85

acg
Thr

gtt
Val

att
Ile

cat
His

aat
Asn
165

ttc
Phe

gtg
Val

ttt
Phe

gCcg
Ala

ttt
Phe
245

888
Gly

tac
Tyr

agce
Ser

ctg
Leu

tat
Tyr

cat
His
70

ggg
Gly

tat
Tyr

tet
Ser

aag
Lys

att
Ile
150

gag
Glu

gat
Asp

gca
Ala

ggg
Gly

gta
Val
230

gag
Glu

aaa
Lys

ggc
Gly

ggc
Gly

gcg
Ala

aca
Thr
55

gee
Ala

ata
Ile

gee
Ala

caa

Gln

ata
Ile
135

ctg
Leu

cte
Leu

atg
Met

agce
Ser

gct
Ala
215

gea
Gly

gCg
Ala

cag
Gln

gat
Asp

85

gtt
Val

gtc
Val
40

gaa
Glu

ggc
Gly

aac
Asn

gee
Ala

tct
Ser
120

tta
Leu

acg
Thr

gag
Glu

atc
Ile

g8cC
Gly
200

tac
Tyr

gag
Glu

cag
Gln

gct
Ala

tat
Tyr
280

aat
Asn
25

atc
Ile

cag
Gln

gga
Gly

aaa
Lys

tac
Tyr
105
gteg
Val

aag
Lys

gte
Val

ttt
Phe

gtg
Val
185

aaa
Lys

tat
Tyr

ceg
Pro

get
Ala

gac
Asp
265

ttc
Phe

10

ttg
Leu

tca
Ser

BCg
Ala

atc
Ile

atc
Ile

aaa
Lys

gaa
Glu

gaa
Glu

atc
Ile

tac
Tyr
170
gcg
Ala

gcg
Ala

aaa
Lys

gat
Asp

atc
Ile
250

gca

Ala

BgcC
Gly

cgg
Arg

gac
Asp

aag
Lys

gtt
Val

ggt
Gly

gag
Glu

aag
Lys

get
Ala

aag
Lys
155
atg
Met

tca
Ser

atc
Ile

ggt
Gly

gat
Asp
235

gec
Gly

tac
Tyr

cat
His

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301

1349
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tca aca ggc cat gge ctc gge atg gaa gtt cat gaa agt ccg geg ctt 1397
Ser Thr Gly His Gly Leu Gly Met Glu Val His Glu Ser Pro Ala Leu

285 290 295

tca gea cgt tct gac cag atg ctt gaa aaa gge atg gtt gta acg gtt 1445
Ser Ala Arg Ser Asp Gln Met Leu Glu Lys Gly Met Val Val Thr Val

300 305 310 315

gaa ccg gga att tac ata ccg gge aaa ggc geg gic agg ata gaa gat 1493
Glu Pro Gly Ile Tyr Ile Pro Gly Lys Gly Gly Val Arg Ile Glu Asp

320 325 330
gat att gtc ctg aca gag gaa gga aac gaa tcc ctt acc cat tcc geg 1541
Asp Ile Val Leu Thr Glu Glu Gly Asn Glu Ser Leu Thr His Ser Ala
335 340 345
aaa gat tta att att tta taatccgttt gattggagca ataggaggat 1589
Lys Asp Leu Ile Ile Leu
350
aatcatgalt tcagtaaacg atttcgcaca gtttaagtat caataaggga gtttctaa 1647

210>

<211

>

212>

<213

>

<400>

30
353
PRT

M A AT

30

Met Lys Leu

1

Gly

Thr

Ile

Phe

65

Val

Met

Glu

Ser

Asp

Ile

Gly

Thr

50

Asp

Ile

Thr

Leu

Ser

130

Ala

Leu

Ser

35

Asp

Ile

Lys

Tyr

Val
115

Glu

Phe

Asn

Val

20

Ser

Phe

Val

Glu

Gly
100

Pro

Glu

Ser

Lys

Thr

Gly

Arg

Gln

Met

85

Thr

Val

Ile

His

Leu

Ser

Leu

Tyr

His

70

Gly

Tyr

Ser

Lys

Ile

Arg Glu Leu

Gly

Ala

Thr

55

Ala

Ile

Ala

Gln

Ile
135

Leu

Val

Val

40

Glu

Gly

Asn

Ala

Ser
120

Leu

Thr

Asn

25

Ile

Gln

Gly

Lys

Tyr
105

Val

Lys

Val

Phe Gly

10

Leu Arg

Ser Asp

Ala Lys

Ile Val

75

Ile Gly

90

Lys Glu

Glu Lys

Glu Ala

Ile Lys

Gly

Tyr

Asp

Asp

60

Gln

Phe

Gln

Leu

Ala
140

Pro

86

Leu

Ile

Gln

45

Gln

Lys

Glu

Leu

Arg
125

Lys

Gly

Gly Ile
15

Thr Gly
30

Ala Val

Ile Lys

Thr Ala

Gln Asp

95

Gly Ala

110

Leu Ile

Ile Ala

Ile Thr

Asp

Phe

Phe

Ser

Glu

80

Lys

Ala

Lys

Asp

Glu
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145

Ile

Asp

Leu

Val

Thr

225

Tyr

Pro

Ser

Leu

Gln

305

Ile

Glu

Leu

Glu

His

Pro

Thr

210

Arg

Gln

Gly

Ser

Gly

290

Met

Pro

Glu

<210>
211>
212>
213>

<220>
221>
222>

<400>

gcaaaaaaat cgaaaagccg gaaattacaa agctcacaga catcatcgat acagatttga

tcgaacctca tttgtcagga gatacgagag acgacattat tgatgaaatg atccaaaaat

Val

Ser

His

195

Leu

Thr

Thr

Ile

Gln

275

Met

Leu

Gly

Gly

31
1941
DNA

Ala

Ser

180

Gly

Asp

Val

Val

Thr

260

Gly

Glu

Glu

Lys

Asn
340

Asn

165

Phe

Val

Phe

Ala

Phe

245

Gly

Tyr

Val

Lys

Gly

325

Glu

WA AT

CDS

(501).. (1451)

31

150

Glu

Asp

Ala

Gly

Val

230

Glu

Lys

Gly

His

Gly

310

Gly

Ser

Leu

Met

Ser

Ala

215

Gly

Ala

Gln

Asp

Glu

295

Met

Val

Leu

Glu

Ile

Gly

200

Tyr

Glu

Gln

Ala

Tyr

280

Ser

Val

Arg

Thr

Phe

Val

185

Lys

Tyr

Pro

Ala

Asp

265

Phe

Pro

Val

Ile

His
345

155
Tyr Met
170

Ala Ser

Ala Ile

Lys Gly

Asp Asp
235

Ile Gly
250

Ala Tyr

Gly His

Ala Leu

Thr Val
315

Glu Asp
330

Ser Ala

Arg

Gly

Glu

Tyr

220

Glu

Met

Thr

Ser

Ser

300

Glu

Asp

Lys

87

Ser

Val

Lys

205

Cys

Leu

Arg

Arg

Thr

285

Ala

Pro

Ile

Asp

Gln

Arg

190

Gly

Ser

Lys

Ser

Asp

270

Gly

Arg

Gly

Val

Leu
350

Gly

175

Ser

Asp

Asp

Arg

Ile

255

Tyr

His

Ser

Ile

Leu

335

Ile

160

Ala

Ser

Leu

Ile

Ile

240

Lys

Ile

Gly

Asp

Tyr

320

Thr

Ile
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tgtcecggaa
aacttgaggs
ccgtcaagaa
ttgacggaac
acgagcatct
acaagcttct

adaaaaggag

aaa gaa aga
Lys Glu Arg

att cca tcc
Ile Pro Ser
30

aat gga caa
Asn Gly Gln
45

agc gaa tta
Ser Glu Leu

gac cgc ttt
Asp Arg Phe

tce gta caa
Ser Val Gln

ggg gag ctt
Gly Glu Leu
110

gat gcg gag
Asp Ala Glu
125

gtc tca atg
Val Ser Met
140

aaa gtg aag
Lys Val Lys

gcg atc gga
Ala Ile Gly

aca acc tac
Thr Thr Tyr
190

ctg cge gag
Leu Arg Glu
205

aggcgtactg cattcagaaa gegaatttaa

tacaacggcg atcggtatga atatcgegat

gccgagtgta geattcggea ttaaacgttc

tgacgccaaa ctgattttta tgatcgecegt

gaagcttctg caaatgctct ccagaaaact

acaagctatc

cccgeacggg

gggcgtagac

cccgaaagaa

gatggatgac

ctctgeccaa acaaaagaag aagcatacaa acttctggat

gacgcecgte

ata
Ile
15

gaa
Glu

age
Ser

tgg
Trp

cct
Pro

gtg
Val
95

gga
Gly

atc
Ile

atc
Ile

CCE
Pro

aaa
Lys
175

aga

Arg

cte
Leu

tgg
Trp

caa
Gln

gte
Val

gat
Asp

ctt
Leu

cat
His

aag
Lys

att
Ile

gaa
Glu

gga
Gly
160

ggc
Gly

cta
Leu

cat
His

atcaatcgeg
aagtctgatg
tggaggagtc
agcggaggaa
acctaccggg

gaaatcatct

atg act gaa ccg tta ttt ttc gag cct gtt ttt

Met Thr Glu Pro Leu Phe Phe Glu Pro Val Phe

1

ggc gga acg gct
Gly Gly Thr Ala
20

aca ggg gag tgc
Thr Gly Glu Cys
35

gtg aaa aac ggc
Val Lys Asn Gly
50

gaa cac cgt cat
Glu His Arg His

ttg aca aaa att
Leu Thr Lys Ile

cca aat gat gaa
Pro Asn Asp Glu
100

acg gaa tgc tgg
Thr Glu Cys Trp
115

tac ggc cac cat
Tyr Gly His His
130

aac gga aaa 1gg
Asn Gly Lys Trp
145

gat ttc ttc tat
Asp Phe Phe Tyr

att ttg att ttg
Ile Leu Ile Leu
180

tat gat tat gac

Tyr Asp Tyr Asp
195

ttg caa aaa agc

Leu Gln Lys Ser
210

5

tta
Leu

tgg
Trp

ttg
Leu

tta
Leu

ttg
Leu
85

tat
Tyr

tat
Tyr

gee
Ala

aat
Asn

gtg
Val
165

gag
Glu

aga
Arg

ata
Ile

gee
Ala

get
Ala

tat
Tyr

tte
Phe
70

gac
Asp

gca
Ala

atc
Ile

aag
Lys

gag
Glu
150

ceg
Pro

acg
Thr

aaa
Lys

gaa
Glu

tct
Ser

ttic
Phe

aaa
Lys
55

gga
Gly

gece
Ala

aag
Lys

att
Ile

acg
Thr
135

ctt

Leu

age
Ser

cag
Gln

gac
Asp

gteg
Val
215

88

ttc
Phe

gee
Ala
40

888
Gly

cat
His

gac
Asp

ctg
Leu

gat
Asp
120

cgg
Arg

tig
Leu

gga
Gly

cag
Gln

gct
Ala
200

atc
Ile

ggc
Gly
25

gca
Ala

ctc
Leu

ata
Ile

caa
Gln

cac
His
105

tge
Cys

gaa
Glu

CgC
Arg

acc
Thr

aat
Asn
185

gaa
Glu

gac
Asp

10

tat gac
Tyr Asp

cat caa
His Gln

aca tta
Thr Leu

aag gga
Lys Gly
75

gac cta
Asp Leu
90

gaa aac
Glu Asn

aag gaa
Lys Glu

gaa ctg
Glu Leu

cgc gte
Arg Val
155

gtc cat
Val His
170

tct gac
Ser Asp

gga aac
Gly Asn

gtt ccg
Val Pro

180
240
300

360

420

480

533

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157
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tct
Ser
220

aag
Lys

gat
Asp

gcce
Ala

ttt
Phe

gaa
Glu
300

att
Ile

tee
Ser

act
Thr

gta
Val

agce
Ser

tca
Ser
285

ttt
Phe

gaa
Glu

cct
Pro

gcce
Ala

aaa
Lys

gtc
Val
270

ttt
Phe

acg
Thr

gat cgc gaa acc gtt
Asp Arg Glu Thr Val
225

gca ctg att gat tgt
Ala Leu Ile Asp Cys

240

gga tcg gcc tgt tte
Gly Ser Ala Cys Phe

255

ata gaa ggg gaa 88§
Ile Glu Gly Glu Gly

275

aaa aaa gga gat cac
Lys Lys Gly Asp His

290

ctc gcc gge cat geg
Leu Ala Gly His Ala
305

caa
Gln

cct
Pro

aaa
Lys
260

cgc
Arg

atg
Met

gaa
Glu

tac
Tyr

tat
Tyr
245

cag

Gln

atc
Ile

ctg
Leu

tgt
Cys

gaa
Glu
230

tte
Phe

gat
Asp

geca
Ala

ctg
Leu

atc
Ile
310

aca tcg ggc
Thr Ser Gly

tca gta gaa
Ser Val Glu

aaa ccg ttt
Lys Pro Phe
265

tct ggc ggce
Ser Gly Gly
280

ccc tgg gge
Pro Trp Gly
295

gtc tca agc
Val Ser Ser

taaacgatca gcggcgecect ttctgaacag accataaaac tat

tttatttttg

tgcatattce

tccaattatt

ggactttteg

ggcaagaaaa

atctggatga

ctttttatct

caaaacticg

<210>
211>
212>
213>

<400>

Met Thr Glu Pro Leu

1

Gly Gly Thr Ala Leu

Thr Gly Glu Cys Trp

Val Lys Asn Gly Leu

Glu His Arg His Leu

50

32
317
PRT
AR

32

35

caaaaaaaat
caagctttca
tgataagctg
cggaacagct
gectgetaaa
gaaaaggaga
cggtttatca

atggaatgaa

AT B

5

20

aatctcgact
caagtaaaat
atattaaaag
gcttcatgaa
tgaccgaaac
cgatgattcg

ctctttttag

40

55

tgccaagacg

agagtaaacc

cttcatatct

acaaaaaggc

aaccgtgecee

tatcagcaaa

Ccggaagcegag

25

10

Phe Phe Glu Pro Val Phe

Ala Ser Phe Gly Tyr Asp

Ala Phe Ala Ala His GIn

Tyr Lys Gly Leu Thr Leu

Phe Gly His Ile Lys Gly

tgttcacaga
aaaaaaacat
ttcatcaget
ggtcctatgt
ttcataattg
aatgtaagcg

gaggtaagca

Lys Glu Arg

Ile Pro Ser
30

Asn Gly Gln
45

Ser Glu Leu
60

Asp Arg Phe

89

gac gtc
Asp Val
235
aaa tgg
Lys Trp
250
ctt ctt
Leu Leu

cat aac
His Asn

ttt gga
Phe Gly

tta tca
Leu Ser
315

ggtctgt

gggectgacaa
ttggaaatct
gcactgeeceg
tceggegtet
gttggtectt
gattcatcgt

atggggaaag

Ile Trp

15

Glu Gln

Ser Val

Trp Asp

Pro Leu

1206

1253

1301

1349

1397

1445

1501

1561

1621

1681

1741

1801

1861

1921

1941
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65

Leu

Pro

Thr

Tyr

Asn

145

Asp

Ile

Tyr

Leu

Glu

225

1le

Ala

Gly

Gly

Gly
305

Thr

Asn

Glu

Gly

130

Gly

Phe

Leu

Asp

Gln

210

Thr

Asp

Cys

Glu

Asp
290

Lys

Asp

Cys

115

His

Lys

Phe

Ile

Tyr

195

Lys

Val

Cys

Phe

Gly
275

His

Ile

Glu

100

Trp

His

Trp

Tyr

Leu

180

Asp

Ser

Gln

Pro

Lys
260

Arg

Met

His Ala Glu

210>
211>
212>
213>

33
1747
DNA

Leu

85

Tyr

Tyr

Ala

Asn

Val

165

Glu

Arg

Ile

Tyr

Tyr

245

Gln

Ile

Leu

Cys

WRFTE

70

Asp

Ala

Ile

Lys

Glu

150

Pro

Thr

Lys

Glu

Glu

230

Phe

Asp

Ala

Leu

Ile
310

Ala

Lys

Ile

Thr

135

Leu

Ser

Gln

Asp

Val

215

Thr

Ser

Lys

Ser

Pro

295

Val

Asp

Leu

Asp

120

Arg

Leu

Gly

Gln

Ala

200

Ile

Ser

Val

Pro

Gly

280

Trp

Ser

Gln

His

105

Cys

Glu

Arg

Thr

Asn

185

Glu

Asp

Gly

Glu

Phe

265

Gly

Gly

Ser

Asp

90

Glu

Lys

Glu

Arg

Val

170

Ser

Gly

Val

Asp

Lys

250

Leu

His

Phe

Leu

75

Leu

Asn

Glu

Leu

Val

155

His

Asp

Asn

Pro

Val

235

Trp

Leu

Asn

Gly

Ser
315

Ser

Gly

Asp

Val

140

Lys

Ala

Thr

Leu

Ser

220

Lys

Asp

Ala

Phe

Glu

300

Ile

90

Val

Glu

Ala

125

Ser

Val

Ile

Thr

Arg

205

Ser

Thr

Val

Ser

Ser

285

Phe

Glu

Gln

Leu

110

Glu

Met

Lys

Gly

Tyr

190

Glu

Pro

Ala

Lys

Val
270

Phe

Thr

Val

Gly

Ile

Ile

Pro

Lys

175

Arg

Leu

Asp

Ala

Gly

255

Ile

Lys

Leu

80
His

Lys

Ile

Glu

Gly

160

Gly

Leu

His

Arg

Leu

240

Ser

Glu

Lys

Ala
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220>
<221> (DS
<222> (501).. (1244)

<400> 33

tcatacattg ataaaggtga gcttgttecg
agacttiggca agaatgatig tgacggaggt
gctcaagetg aagcacttga ggaaattctt
atcaacattic aagtcgataa agatgcattg
aaaaactgcg gtgcaactta tcatttagtc
gacaagtgtlg gaggagagct tltatcagegt

cggttagagg tcaacatgaa gcaaacccag

gatgaagtga
tttcttctgg
aaaggacttg
atggaacgic
tttaatccge
gaagacgata

cctttactcg

tatctcgtaa acattgacgg gcagaagcac atcaatgaag

caattggtat
acggatttcc
gcaagtcgat
tgacaggacg
ctgcaaaaga
atgaagctac
atttctatga

tttacgctga

tgtcagggag
gagaacagtc
tgaccatgtc
cagaatctgce
aaatgtatgc
cgtatccacg
agataaagga

tataaaggag

cttctcggag gccgggacaa atg att att tgt aaa act ccc cga gaa atc gaa
Met Ile Ile Cys Lys Thr Pro Arg Glu Ile Glu

1

atc atg cgg gag gcc gga
Ile Met Arg Glu Ala Gly

aaa aag cac att aaa ccc
Lys Lys His Ile Lys Pro
30

gcc gaa cgt ttt att aca
Ala Glu Arg Phe 1le Thr
45

tat aat ggt ttt cgc ggg
Tyr Asn Gly Phe Arg Gly
60 65

gtg cac ggt att ccg gga
Val His Gly Ile Pro Gly
80

agc atc gat atc ggt gcg
Ser Ile Asp Ile Gly Ala

tgg act tat cca gtg ggt
Trp Thr Tyr Pro Val Gly
110

gat gtg aca gag gag tct
Asp Val Thr Glu Glu Ser
125

gga gaa cgt ttg tcg aat
Gly Glu Arg Leu Ser Asn
140 145

agc gaa caa ttt tca gtc
Ser Glu Gln Phe Ser Val
160

cag gat ctg cat gag gat
Gln Asp Leu His Glu Asp
175

cga
Arg

ggC
Gly

aag
Lys
50

age
Ser

aaa
Lys

aag
Lys

acg
Thr

tta
Leu
130

att
Ile

gte
Val

ceg
Pro

att
1le

atc
Ile
35

caa
Gln

att
Ile

cga
Arg

cta
Leu

atc
Ile
115

tat
Tyr

tee
Ser

agg
Arg

caa
Gln

5

gtc get tta
Val Ala Leu
20

tcg aca aaa
Ser Thr Lys

ggt gca atc
Gly Ala Ile

tge gtt tecg
Cys Val Ser
70

gte ctt cge
Val Leu Arg
85

aac ggt tat
Asn Gly Tyr
100

age gat gat
Ser Asp Asp

aga ggC ttg
Arg Gly Leu

cac gea ata
His Ala Ile
150

gaa tat gta
Glu Tyr Val
165

att cct cac
Ile Pro His
180

act cat cag
Thr His Gln
25

gaa ttg gat
Glu Leu Asp
40

cca tct ttt
Pro Ser Phe
55

gtc aac gaa
Val Asn Glu

gac ggg gac
Asp Gly Asp

cat ggt gac
His Gly Asp
105

gat cag aag
Asp Gln Lys
120

aag gaa gca
Lys Glu Ala
135

caa acg tat
Gln Thr Tyr

gga cac ggg
Gly His Gly

tac ggt ccg
Tyr Gly Pro
185

91

10

gag cta
Glu Leu

caa att
Gln Ile

aaa ggg
Lys Gly

gaa ctc
Glu Leu
75

atc atc
Ile Ile
90

tce get
Ser Ala

ctg ctg
Leu Leu

aaa ccg
Lys Pro

gtc gaa
Val Glu
155

gta ggg
Val Gly
170

ccg aac
Pro Asn

60
120

180

240

300

360

420

480

533

581

629

677

725

773

821

869

917

965

1013

1061
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aaa
Lys

gte
Val

gtt
Val
220

gee
Ala

g8C
Gly

aat
Asn
205

gta
Val

att
Ile

ccg
Pro
190

gca

Ala

act
Thr

acg
Thr

gagatgtatc

atgaaccaat

ggagaaaagc

gattgcgtat

aaattgagat

gaacacttga

gccaaacgea

tggtaaaatc

atctccatat

<210>
2115
212>
213>

<400>

Met Ile Ile Cys Lys

1

Gly

Pro

Thr

Gly

Gly

Ala

Arg

Gly

Lys

Ser

Lys

Lys

34
248
PRT
A

34

Ile

Ile

35

Gln

Ile

Arg

Leu

cgt tta aag cct gge
Arg Leu Lys Pro Gly Met Val Leu

195

ggt aca cgc tat gtc
Gly Thr Arg Tyr Val

210

gtg gac ggg aag aag
Val Asp Gly Lys Lys Cys Ala His
225

gat gcc ggt ttt gag
Asp Ala Gly Phe Glu

240
ggaaaacace
acgcagttgt
gtaaatttca
ctccggaagt
tttctetttt
atggcgaaag
atgttcaaag
cgcatgcact

gac

FHATE

5

tgaaattgga
tattgatata
ttctectaag
tcagaacagt
gaaatttgtc
acgatgtaat
ttgaacttga

tcattcgeat

Thr Pro Arg

Val Ala Leu Thr His

20

Ser Thr Lys Glu Leu

40

Gly Ala Ile Pro Ser

55

Cys Val Ser Val Asn

Val Leu Arg Asp Gly

85

Asn Gly Tyr His Gly

100

atg gtc ttg

aaa aca ttg
Lys Thr Leu
tgt gct cac
230

ata ctg aca
Ile Leu Thr

245

cagttegtac
gtcgatcatc
aaaaagaata
ataaacgaaa
agagagcaag
tgaagtggaa
gaatggccac

tttacctgga

Glu Ile Glu
10

Gln Glu Leu

Asp Gln Ile

Phe Lys Gly

Glu Glu Leu

75

Asp Ile Ile

Asp Ser Ala
105

gcc att gag
Ala Ile Glu
200

gct gac aac
Ala Asp Asn
215

ttt gaa cac
Phe Glu His

aaa gcc tag
Lys Ala

gcatgacaag
atcatgtgcet
tcaatcattt
cagggegtgt
ttactgattt
gglacigtag
acggttttgg

gacaaagtta

Ile Met Arg

Lys Lys His
30

Ala Glu Arg
45

Tyr Asn Gly
60

Val His Gly

Ser Ile Asp

Trp Thr Tyr

110

92

ccg atg
Pro Met

tgg acg
Trp Thr

acg att
Thr Ile
235

gtgaaat

aggccgegaa
ggtagcagac
aaccttttat
gacaaacgga
gaagaaggga
tcgaaacget
ctcacgtatc

cggtagaatt

Glu Ala

15

Ile Lys

Phe Ile

Phe Arg

Ile Pro

80

Ile Gly

Pro Val

1109

1157

1205

1254

1314
1374
1434
1494
1554
1614
1674
1734

1747
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Gly

Ser

Asn

145

Val

Asp

Lys

Arg

Gly

225

Gly

Thr

Leu

130

Ile

Val

Pro

Pro

Tyr

210

Lys

Phe

<210>
211>
212>
{213>

220>
{2215
222>

<400>
atcaccggcet tgaaaccgge cgaagatctc gagctcaaaa cgggagaaac cgtgaaaatc

Ile
115
Tyr

Ser

Arg

Gln

Gly
195

Val

Lys

Glu

35
1928
DNA

Ser

Arg

His

Glu

Ile

180

Met

Lys

Cys

Ile

Asp

Gly

Ala

Tyr
165

Pro

Val

Thr

Ala

Leu
245

HIR FHATE

CbS

(501).. (1427)

35

gagtttgaaa

ttcaaaaccg

tatgaaggat

atcgtcagag

aatgaaaagc

ttacgatcga

tgacagactt

gccgeagaaa

Asp Asp Gln Lys Leu Leu Asp Val Thr Glu Glu
120 125

Leu Lys Glu Ala Lys Pro Gly Glu Arg Leu Ser
135 140

Ile Gln Thr Tyr Val Glu Ser Glu Gln Phe Ser
150 155 160

Val Gly His Gly Val Gly Glin Asp Leu His Glu
170 175

His Tyr Gly Pro Pro Asn Lys Gly Pro Arg Leu
185 190

Leu Ala Ile Glu Pro Met Val Asn Ala Gly Thr
200 205

Leu Ala Asp Asn Trp Thr Val Val Thr Val Asp
215 220

His Phe Glu His Thr Ile Ala Ile Thr Asp Ala
230 235 240

Thr Lys Ala

gcgeegetga tttggatget gtetttgtga tcagaatgee getgaccaat

ctgcccaaaa cgtaacggag ctgecgatca gagaagtctc aaaaggaaaa

attggaccge tacttcaact gcaaaagcaa aaggagcgga aatcgaggtc

atgattacgg caatgaaacg agacaaacgg caaaaggcaa gctgtatate

tgaaataaag gtgaaaagac gctgtcttta atggcagegt tittttegit

caaattcagt acgaaaacit caaaaaatgt acgatttacg caacattaat

tacctttggg cttgatttat acttaggaaa acaaacacta aggtcaccga

geggaaggat gtg gaa atc tat tta gat gcg ata tgg ctg tta

Val Glu Ile Tyr Leu Asp Ala Ile Trp Leu Leu
1 5 10

93

60
120
180
240
300
360
420
480

533
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aac
Asn

aag
Lys

tca
Ser

cat
His
60

ttt
Phe

tat
Tyr

tig
Leu

18g
Trp

ttt
Phe
140

gC8
Ala

ggt
Gly

cte
Leu

aaa
Lys

atg
Met
220

atc
Ile

cag
Gln

aga
Arg

ttt
Phe

cga
Arg

agc
Ser
45

cet
Pro

ggt
Gly

ttt
Phe

ctt
Leu

tee
Ser
125

gCg
Ala

aag
Lys

gaa
Glu

tac
Tyr

ttg
Leu
205

age

Ser

gee
Gly

ttt
Phe

gaa
Glu

tgt
Cys

agg
Arg

atc
Ile

gee
Ala

ttt
Phe

gce
Ala

gaa
Glu
110

ggt
Gly

gct
Ala

aaa
Lys

cat
His

gat
Asp
190

aaa
Lys

ceg
Pro

cgg
Arg

ctg
Leu

gtg
Val
270

ttt
Phe
15

gtt
Val

gtt
Val

ggc
Gly

aag
Lys

act
Thr
95

acg
Thr

ttt
Phe

gta
Val

att
Ile

acg
Thr
175

cca
Pro

gtt
Val

ctt
Leu

atc
Ile

cte
Leu
255

att
Ile

gac
Asp

aaa
Lys

ctg
Leu

aaa
Lys

cgg
Arg
80

ttt
Phe

gat
Asp

gga
Gly

tgg
Trp

caa
Gln
160

ctt
Leu

atc
Ile

gta
Val

gat
Asp

cge
Arg
240

tge
Cys

gaa
Glu

ttg
Leu

aag
Lys

ttt
Phe

ctg
Leu
65

ttc
Phe

tta
Leu

tcg
Ser

gac
Asp

ctg
Leu
145

tac
Tyr

cat
His

aca
Thr

ttg
Leu

gce
Ala
225

ctg
Leu

tta
Leu

494
Ala

ctg
Leu

Cgg
Arg

atg
Met
50

tcg
Ser

cgg
Arg

atg
Met

atc
Ile

cee
Pro
130

ttt
Phe

gaa
Glu

ttc
Phe

aaa
Lys

gga
Gly
210

gtc
Val

att
Ile

aag
Lys

ccg
Pro

ctt
Leu

ageg
Arg

ttt
Phe

ttt
Phe

ttt
Phe

gga
Gly

atg
Met
115

gte
Val

tca
Ser

gaa
Glu

acc
Thr

acg
Thr
195

gaa
Glu

34:44
Gly

ceg
Pro

ccg
Pro

aaa
Lys
275

tta
Leu
20

ctg
Leu

aca
Thr

tcg
Ser

ttt
Phe

gga
Gly
100

gaa
Glu

agce
Ser

aaa
Lys

cgc
Arg

gga
Gly
180

cce
Pro

gag
Glu

aaa
Lys

tac
Tyr

gat
Asp
260

tge
Cys

atg
Met

atc
Ile

cct
Pro

gtt
Val

ttg
Leu
85

888
Gly

aac
Asn

tgg
Trp

aag
Lys

gtc
Val
165

ttg
Leu

gtc
Val

gca
Ala

ctg
Leu

cgc
Arg
245

cat

His

ctg
Leu

atg
Met

cta
Leu

ttt
Phe

gtg
Val
70

cag
Gln

att
Ile

ggc
Gly

ctg
Leu

cgt
Arg
150

cgce
Arg

att
Ile

atg
Met

agt
Ser

gat
Asp
230

geg
Gly

glg
Val

att
Ile

acc

Thr

888
Gly

tca
Ser
55

atc
Ile

aat
Asn

atc
Ile

gtc
Val

ttt
Phe
135

ttt
Phe

cta
Leu

gac
Asp

atc
Ile

gtg
Val
215

gaa
Glu

gte
Val

cte
Leu

ggcC
Gly

94

gca
Ala

gca
Ala
40

ceg
Pro

gtt
Val

ttg
Leu

gga
Gly

ttt
Phe
120

gte
Val

gaa
Glu

gag
Glu

tce
Ser

gtc
Val
200

acc
Thr

geca
Ala

ggc
Gly

gtt
Val

atc
Ile
280

ttt
Phe
25

ttt
Phe

tac
Tyr

ctt
Leu

ttt
Phe

gcg
Ala
105

atg
Met

tgt
Cys

gat
Asp

gee
Ala

gga
Gly
185

aat
Asn

atc
Ile

ctg
Leu

cat
His

tgt
Cys
265

agce
Ser

att
Ile

gtc
Val

gtc
Val

gtg
Val

tet
Ser

cat
His

acg
Thr

gtg
Val

get
Ala

tge
Cys
170
aac
Asn

att
Ile

aag
Lys

ccg
Pro

cag
Gln
250

acg
Thr

aca
Thr

tta
Leu

gCg
Ala

ctt
Leu

geca
Ala
75

ttt
Phe

tct
Ser

aat
Asn

get
Gly

gaa
Glu
155

att
Ile

cag
Gln

gaa
Glu

gaa
Glu

tat
Tyr
235

cat

His

gaa
Glu

tca
Ser

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301

1349
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ccg ctt tce get gac gge gaa
Pro Leu Ser Ala Asp Gly Glu

285

290

ctg gcc gga aac ccg gtc aaa
Leu Ala Gly Asn Pro Val Lys

300

ttatcatact cctgaagacg

aggttaacct

tattatatcg

cttctccata

ctcagactgg

fiaatctcca

aaaatcaaac

agaagaaaca

g

<2105
21
212>
213>

<400>

36
309
PRT

atctatggta
gcggaagega
agctgectga
tcgtgtacat
tcggecacgat
tggctacata

ataaaatccg

WRFRITE

36

Val Glu Ile Tyr Leu

1

Leu

Lys

Phe

Leu

65

Phe

Leu

Ser

Asp

Leu

Arg

Met

50

Ser

Arg

Met

Ile

Pro
130

Leu

Arg

35

Phe

Phe

Phe

Gly

Met

115

Val

Leu

20

Leu

Thr

Ser

Phe

Gly
100

Glu

Ser

5

Met

Ile

Pro

Val

Leu

Gly

Asn

Trp

305

Asp Ala

Met Thr

Leu Gly

Phe Ser

55

Val Ile

70

Gln Asn

Ile Ile

Gly Val

Leu Phe
135

ttt gac gcc atc gtc cat ccg aaa atlg
Phe Asp Ala Ile Val His Pro Lys Met

295

cac gtt tct taaacttgaa gtctgttaca
His Val Ser

caaactttta
ggegetteec
cggtgatcag
cgcgagaaaa
cgggcteatce
tgcttccaga

ttcagaggta

Ile

Ala

Ala

40

Pro

Val

Leu

Gly

Phe

120

Val

tttatttaga agggggagga

atgaaactgg

ccgeecattgt

gcggcacgag

tttgaaaata

aaagcggtga

tgcattgaaa

tcattcgacg

Trp

Phe

25

Phe

Tyr

Leu

Phe

Ala

105

Met

Cys

Leu

10

Ile

Val

Val

Val

Ser

90

His

Thr

Val

Leu

Leu

Ala

Leu

Ala

75

Phe

Ser

Asn

Gly

agatgaaaaa

ggctgaaaag

caaaagatga

cgattttgat

caggaatcaa

atacgtttaa

atgaaatttt

aaccgctgaa

Asn

Lys

Ser

His

60

Phe

Tyr

Leu

Trp

Phe
140

95

Phe Cys

Arg Arg
30

Ser Ile
45

Pro Ala

Gly Phe

Phe Ala

Leu Glu
110

Ser Gly
125

Ala Ala

actaaaatta
cgacgaaatt
agagcaggtg
tgaacgaaat
tatcgaggat
tcccgagaaa
gatgtattta

catcgattgg

Phe Asp
15

Val Lys

Val Leu

Gly Lys

Lys Arg

80

Thr Phe

95

Thr Asp

Phe Gly

Val Trp

1397

1447

1507
1567
1627
1687
1747
1807
1867
1927

1928
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Leu

145

Tyr

His

Thr

Leu

Ala

225

Leu

Leu

Ala

Gly

Val
305

Phe

Glu

Phe

Lys

Gly

210

Val

Ile

Lys

Pro

Glu
290

Lys

(210>
211>
212>
213>

<220>
221>
222>

<400>
gaagaatttg

Ser

Glu

Thr

Thr
195

Glu

Gly

Pro

Pro

Lys

275

Phe

His

37
1390
DNA
AR

CDS
(501

37

tttctgatte

gctcaaacge

attcaagatg

gaagtcatca

tatccgcaag

Lys Lys Arg Phe Glu Asp Ala Glu Ala Lys Lys
150 155

Arg Val Arg Leu Glu Ala Cys Ile Gly Glu His

165

170

Gly Leu Ile Asp Ser Gly Asn Gln Leu Tyr Asp

180

185 190

Pro Val Met Ile Val Asn Ile Glu Lys Leu Lys

200 205

Glu Ala Ser Val Thr Ile Lys Glu Met Ser Pro

215 220

Lys Leu Asp Glu Ala Leu Pro Tyr Ile Gly Arg
230 235

Tyr Arg Gly Val Gly His Gln His Gln Phe Leu

245

250

Asp His Val Leu Val Cys Thr Glu Arg Glu Val

260

265 270

Cys Leu Ile Gly Ile Ser Thr Ser Pro Leu Ser

280 285

Asp Ala Ile Val His Pro Lys Met Leu Ala Gly

Val Ser

FHAE

y.. (1310)

ctcaagccge
attcattget
ttgatcgggt
ccatgeccegga
aagacgctgt

ctgeetgace

295 300

cgtcagaaac agcagcctca cgaaagaaga
gggaacaggc aagctgttaa tggaaaaaga
ggcgacaaaa ggeggcataa ccgcagaagg
agtctttgac gagctgtttg ccagaacgat
ccgecggeag tgaaccgegg cattcatcga

aggcagcttt tttatttgeca ttcgacaaca

96

Ile Gln
160

Thr Leu
175

Pro Ile

Val Val

Leu Asp

Ile Arg
240

Leu Cys

255

Ile Glu

Ala Asp

Asn Pro

agcgtttcaa
catgacgttt
tgcggaagtce
gaagaaatat
catatccgga

ttcatcaaaa

60
120
180
240
300

360
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ttccaatttt atattaaatt tctaaaatta ccaattgtta ttgcatttct attaaaattc
taatataatt tgttagaata ttcccaaaat aataaaaaat ttgagacgtt tttaaggggt

ggttttttgt gaagctgtat atg tct gtt gat atg gag ggg att tcc ggg ctt
Met Ser Val Asp Met Glu Gly Ile Ser Gly Leu
1 5 10

ccg gat gat acg ttc gtc gat tca age aag ccg aac tat gag aga ggc
Pro Asp Asp Thr Phe Val Asp Ser Ser Lys Pro Asn Tyr Glu Arg Gly
15 20 25

Cgg aag atc atg acg gac gag gcc aat cat gtg att gac gaa gecg tic
Arg Lys Ile Met Thr Asp Glu Ala Asn His Val Ile Asp Glu Ala Phe
30 35 40

aaa aat gga tgc aga gag gtg att gtt aat gac agc cac tct aaa atg
Lys Asn Gly Cys Arg Glu Val Ile Val Asn Asp Ser His Ser Lys Met
45 50 55

aac aac ctg tta att gag agg ctc cat cct gaa gcg cgg ctt att tcg
Asn Asn Leu Leu Ile Glu Arg Leu His Pro Glu Ala Arg Leu Ile Ser

gra gat gtc aag ccg ttt tcg atg gtt cag ggg cit gat gat aca tac
Gly Asp Val Lys Pro Phe Ser Met Val Gln Gly Leu Asp Asp Thr Tyr
80 85 90

gac gga gcc gtg ttc gte gge tac cat geg aga geg tcg atg aga gge
Asp Gly Ala Val Phe Val Gly Tyr His Ala Arg Ala Ser Met Arg Gly
95 100 105

gtg atg tcg cac agc atg att ttc gge gtc aga cat ttt tac atc aac
Val Met Ser His Ser Met Ile Phe Gly Val Arg His Phe Tyr Ile Asn
110 115 120

gat cag gcg gtc ggec gag ctg ggg tte aac gee tat gtt gee ggt tat
Asp Gln Ala Val Gly Glu Leu Gly Phe Asn Ala Tyr Val Ala Gly Tyr
125 130 135

tac ggc gtc ccg gtc atc atg gect gee ggt gac age gag geg gea get
Tyr Gly Val Pro Val Ile Met Ala Ala Gly Asp Ser Glu Ala Ala Ala
140 145 150 155

gag gcg gag gag ctg att ccg aac gta acg aca geca gec gic aaa gaa
Glu Ala Glu Glu Leu Ile Pro Asn Val Thr Thr Ala Ala Val Lys Glu
160 165 170

acg gtc tcc cgt tcg gcg gtc aaa tgt ctg acg ccg gag aaa geg gg€g
Thr Val Ser Arg Ser Ala Val Lys Cys Leu Thr Pro Glu Lys Ala Gly
175 180 185

Cgg cta tta aga gaa cgg atg gca tat gcg att caa aac cgc ggt caa
Arg Leu Leu Arg Glu Arg Met Ala Tyr Ala Ile Gln Asn Arg Gly Gln
190 195 200

gtc aag ccg ctc aca cct ccg gac agg ccg gtyg ctg cgg ata gaa ttt
Val Lys Pro Leu Thr Pro Pro Asp Arg Pro Val Leu Arg Ile Glu Phe
205 210 215

gce aat tac ggc caa gce gag tgg gec agt ctg atg ccg ggt get gaa

Ala Asn Tyr Gly Gln Ala Glu Trp Ala Ser Leu Met Pro Gly Ala Glu

220 225 230 235

atc gaa ccg caa acg acg act gtc cgc tat caa gcg aaa gac att ctt

Ile Glu Pro Gln Thr Thr Thr Val Arg Tyr Gln Ala Lys Asp Ile Leu
240 245 250

gaa gcc tat caa gcg atg ctt gtc atg acc gag ctt geg atg aga acg

97

420

480

533

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301
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Glu Ala Tyr Gln Ala Met Leu Val Met Thr Glu Leu Ala Met Arg Thr

255

260

265

aca ttc tcc taggaaggtg ggatgaaaat ggcgggttac atcatgaage
Thr Phe Ser

270

ggetgetgtg gatgetggea accattatgg tactccgagg

<210
<211
<212
<213

<400

>
>
>
>

>

38
270
PRT

WA AT

38

Met Ser Val Asp

1

Val

Asp

Glu

Glu

65

Phe

Val

Met

Glu

Ile

145

Ile

Ala

Arg

Asp

Glu

Val

50

Arg

Ser

Gly

Ile

Leu

130

Met

Pro

Val

Met

Ser

Ala

Ile

Leu

Met

Tyr

Phe

115

Gly

Ala

Asn

Lys

Ala
195

Ser

20

Asn

Val

His

Val

His
100

Gly

Phe

Ala

Val

Cys

180

Tyr

Met

Lys

His

Asn

Pro

Gln

Ala

Val

Asn

Gly

Thr

165

Leu

Ala

Glu

Pro

Val

Asp

Glu

Gly

Arg

Arg

Ala

Asp

150

Thr

Thr

Ile

Gly

Asn

Ile

Ser

55

Ala

Leu

Ala

His

Tyr

135

Ser

Ala

Pro

Gln

Ile

Tyr

Asp

His

Arg

Asp

Ser

Phe

120

Val

Glu

Ala

Glu

Asn
200

Ser

Glu

25

Glu

Ser

Leu

Asp

Met
105

Tyr

Ala

Ala

Val

Lys
185

Gly

Arg

Ala

Lys

Ile

Thr

90

Arg

Ile

Gly

Ala

Lys

170

Ala

Leu

Gly

Phe

Met

Ser

Tyr

Gly

Asn

Tyr

Ala

155

Glu

Gly

Pro Asp

Arg Lys

Lys Asn
45

Asn Asn
60

Gly Asp

Asp Gly

Val Met

Asp Gln
125

Tyr Gly

140

Glu Ala

Thr Val

Arg Leu

Arg Gly Gln Val Lys

205

98

Asp

Ile

30

Gly

Leu

Val

Ala

Ser
110

Ala

Val

Glu

Ser

Leu
190

Pro

Thr

Met

Cys

Leu

Lys

Val

95

His

Val

Pro

Glu

Arg

175

Arg

Leu

Phe

Thr

Arg

Ile

Pro

Phe

Ser

Gly

Val

Leu

160

Ser

Glu

Thr
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Pro Pro Asp Arg Pro Val Leu Arg Ile Glu Phe Ala Asn Tyr

210

215 220

Ala Glu Trp Ala Ser Leu Met Pro Gly Ala Glu Ile Glu Pro

225

23

0 235

Thr Thr Val Arg Tyr Gln Ala Lys Asp Ile Leu Glu Ala Tyr

245

250

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

<210> 39

211> 2119
<212> DNA
213> ik

220>
<221> (DS
222> (745

<400> 39
gettetttta

aagctaacga
ttaatttctg
ggaggaageg
aatacagaga
gcacccaaat
atgaacgcca
tcaaaccctt
tccgaaacaa
aggaacggaa
tccattttte
aggaataaaa

ccaacaattg

att tct tat
Ile Ser Tyr
10

acg cct tcc
Thr Pro Ser

gag ctg aaa
Glu Leu Lys

tat gtg atg

260

AT

).. (1974)

aagttaatcc
ttgcecegatt
caaagctggg
ttaatgttgg
caagatcttt
aaacataaaa
aagcctttaa
tggttaaact
tatgactcag
agcgggecct
tcectticta
gatttcaatc

gagatgaagg

gcg aaa gt
Ala Lys Va
15

act ccc gg
Thr Pro Gl
30

gag atc gg
Glu Ile Gl
45

geg acg ct

265 270

cagtgctget titactagge gttctictte
ttgcecttga ttcatttecga tcattttett
caattgaaac tctacaattg tgatgtcctt
cgccacaage acaacatttt tggaaacaag
cattttacga atcaaacggt attcagggge
atccttcaat ataaagactg ctggectgatc
cgggtctttt gttteggetg atggaggceat
ccaaacaaat aaggttcttg gtgttctaat
ttgatgtatg acacgttctt cttcccatgt
gaaataattc gctacttctt ttctaaagtg
ttgacctatt ttttattatt atactaaatt
ctceccatteg ccttectctaa atgataagat
aaac atg aag aac aaa ttg att gaa
Met Lys Asn Lys Leu Ile Glu
1 5
g gat acg cag tca aat gaa aac agt
1 Asp Thr Gln Ser Asn Glu Asn Ser
20
g cag ctg gcg ctt gec aat atg ctt

y Gln Leu Ala Leu Ala Asn Met Leu
35

¢ atg aag gac gtc aca atc gat gaa
y Met Lys Asp Val Thr Ile Asp Glu
50 55

t cct tcg aat aca gaa aaa gag gtg

99

Gly Gln

Gln Thr
240

Gln Ala
255

gtccteagte
gagegtttet
ttccaattca
actcttttcc
gcgattattt
atatttttca
tccattgett
caattctgta
agaaatatac
atgatatcct
tttccacaac
taaaataaaa
cge cte

Arg Leu

cag acg
Gln Thr
25

gtc gaa

Val Glu
40

aac ggc
Asn Gly

CCg acg

60
120
180
240
300
360
420
480
540
600
660
720

771

819

867

915

963
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Tyr

atc
Ile

aac
Asn

ctg
Leu

cta
Leu

ttg
Leu

atg
Met

gtc
Val
170

gac
Asp

ccg
Pro

atc
Ile

atg
Met

gaa
Glu
250

ctg

Leu

att
Ile

caa
Gln

aca
Thr

ceg
Pro

Val

ggt
Gly

gte
Val

aat
Asn

gca
Ala

cte
Leu

gaa
Glu
155

get
Ala

gtc
Val

ctt
Leu

act
Thr

gtc
Val
235

aac
Asn

ctt
Leu

aga
Arg

aaa
Lys

gtg
Val
315

gte
Val

Met
60

tte
Phe

aat
Asn

gaa
Glu

gat
Asp

ggce
Gly
140

tat
Tyr

tit
Phe

gag
Glu

gg8¢C
Gly

tgt
Cys
220
aat
Asn

gaa
Glu

tca
Ser

gat
Asp

atc
Ile
300

gac
Asp

aaa
Lys

Ala

ttg
Leu

ccg
Pro

tce
Ser

tat
Tyr
125

gee
Ala

tta
Leu

aca
Thr

geg
Ala

gaa
Glu
205

aaa
Lys

gee
Ala

get
Ala

atc
Ile

ttt
Phe
285

gca

Ala

atg
Met

gag
Glu

Thr

gect
Ala

cag
Gln

cte
Leu
110

gCg
Ala

gac
Asp

att
Ile

cct
Pro

ttc
Phe
190

ctg
Leu

gga
Gly

gee
Ala

cct
Pro

aag
Lys
270
gac
Asp

aac
Asn

aat
Asn

att
Ile

Leu

cat
His

gtt
Val
95

aat
Asn

gga
Gly

aat
Asn

gCg
Ala

gat
Asp
175

aat
Asn

cag
Gln

acg
Thr

aaa
Lys

gaa
Glu
255

ggc
Gly

aga
Arg

aac
Asn

gat
Asp

gtc
Val

Pro

gtg
Val
80

atc
Ile

gtc
Val

cat
His

aaa
Lys

cac
His
160

gaa
Glu

gCcceC
Ala

tac
Tyr

aac
Asn

atc
Ile
240

ttt
Phe

gat
Asp

gac
Asp

ctt
Leu

caa
Gln
320

gac
Asp

Ser
65

gat
Asp

gaa
Glu

gtc
Val

acg
Thr

get
Ala
145

cce
Pro

gag
Glu

aaa
Lys

gaa
Glu

gte
Val
225

gcg
Ala

aca
Thr

gtt
Val

cga
Arg

aaa
Lys
305
tat
Tyr

att
Ile

Asn

aca
Thr

caa
Gln

tta
Leu

ttg
Leu
130

ggg
Gly

gaa
Glu

atc
Ile

ttc
Phe

agce
Ser
210

cac
His

atg
Met

gaa
Glu

tct
Ser

ttt
Phe
290

gcg
Ala

tac
Tyr

gee
Ala

Thr

gca
Ala

tac
Tyr

tcg
Ser
115

att
Ile

atc
Ile

atc
Ile

ggc
Gly

geg
Ala
195

tte
Phe

cce
Pro

cag
Gln

ggt
Gly

gaa
Glu
275

aac
Asn

aaa
Lys

aac
Asn

tat
Tyr

Glu

aca
Thr

gac
Asp
100

cce
Pro

aca
Thr

tct
Ser

aaa
Lys

aga
Arg
180

tat
Tyr

aat
Asn

:4:4¢
Gly

ttc
Phe

tat
Tyr
260
acg
Thr

gag
Glu

tac
Tyr

atg
Met

aaa
Lys

Lys

gat
Asp
85

gga
Gly

aag
Lys

acc
Thr

gaa
Glu

cac
His
165

g88
Gly

acg
Thr

gce
Ala

aca
Thr

cac
His
245

gaa
Glu

agce
Ser

aga
Arg

ggc
Gly

agg
Arg
325

gcg
Ala

100

Glu

ttt
Phe

aag
Lys

gaa
Glu

gac
Asp

atc
Ile
150

g8
Gly

ccg
Pro

gtt
Val

gca
Ala

gca
Ala
230

gce
Ala

ggc
Gly

ctc
Leu

aaa
Lys

gaa
Glu
310

gaa
Glu

atg
Met

Val

acc
Thr

gat
Asp

ttc
Phe

gga
Gly
135

atg
Met

aag
Lys

cac
His

gac
Asp

gee
Ala
215

aaa
Lys

gca
Ala

ttt
Phe

tct
Ser

gac
Asp
295

aac

Asn

aag
Lys

aaa
Lys

Pro

gga
Gly

att
Ile

ccc

Pro
120

acg
Thr

acg
Thr

atc
Ile

aag
Lys

ggc
Gly
200

gCcg
Ala

gga
Gly

ttg
Leu

tat
Tyr

tat
Tyr
280

acc

Thr

agce
Ser

atc
Ile

aac
Asn

Thr

aag
Lys

gtg
Val
105

gag
Glu

act
Thr

gca
Ala

aga
Arg

ttt
Phe
185

gega
Gly

aaa
Lys

aaa
Lys

ccg
Pro

cat
His
265

atc
Ile

gte
Val

gte
Val

gaa
Glu

ctt
Leu

1011

1059

1107

1155

1203

1251

1299

1347

1395

1443

1491

1539

1587

1635

1683

1731

1779
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330 335 340 345

gat att gaa ccg gtc gtt aaa ccg atc cgc ggc ggt aca gac ggc tct 1827
Asp Ile Glu Pro Val Val Lys Pro Ile Arg Gly Gly Thr Asp Gly Ser

350 355 360
cag ctc tca tat atg ggg ctt cct tgt ccg aac att ttc aca ggec ggg 1875
GIn Leu Ser Tyr Met Gly Leu Pro Cys Pro Asn Ile Phe Thr Gly Gly
365 370 375
gaa aac ttt cac gga aaa tac gag tat att tcc gcc gac aat atg gta 1923
Glu Asn Phe His Gly Lys Tyr Glu Tyr Ile Ser Ala Asp Asn Met Val
380 385 390
aaa gcc geg aat gtc atc gtg gaa att gtg aag ctg ttt gaa gaa aga 1971
Lys Ala Ala Asn Val Ile Val Glu Ile Val Lys Leu Phe Glu Glu Arg
395 400 405

gct taaacgaaaa aagcggaaag cggctgcaag acaaagcage cgettttttt 2024
Ala

410

tccagatcaa tctttatctg cgetttgetg aaattagaac atgttgcaag geggtttett 2084
tttggagcgg gataaagcca attaacatct caccg 2119

210>
Q21
212>
213>

<400>

40
410
PRT

W R F AT E

40

Met Lys Asn

1

Thr

Leu

Lys

Ser

65

Asp

Glu

Val

Thr

Gln

Ala

Asp

50

Asn

Thr

Gln

Leu

Leu
130

Ser

Leu

35

Val

Thr

Ala

Tyr

Ser
115

Ile

Lys

Asn

Ala

Thr

Glu

Thr

Asp

100

Pro

Thr

Leu

Glu

Asn

Ile

Lys

Asp

85

Gly

Lys

Thr

Ile

Asn

Met

Asp

Glu

70

Phe

Lys

Glu

Asp

Glu

Ser

Leu

Glu

55

Val

Thr

Asp

Phe

Gly
135

Arg

Gln

Val

40

Asn

Pro

Gly

Ile

Pro
120

Leu

Thr

25

Glu

Gly

Thr

Lys

Val

105

Glu

Ile

10

Thr

Glu

Tyr

Ile

Asn

90

Leu

Leu

Thr Thr Leu

Ser

Pro

Leu

Val

Gly

75

Val

Asn

Ala

Leu

Tyr

Ser

Lys

Met

60

Phe

Asn

Glu

Asp

Ala

Thr

Glu

45

Ala

Leu

Pro

Ser

Tyr
125

Lys

Pro

30

Ile

Thr

Ala

Gln

Leu

110

Ala

Val

15

Gly

Gly

Leu

His

Val

95

Asn

Gly

Asp

Gln

Met

Pro

Val

80

Ile

Val

His

Gly Ala Asp Asn Lys

140

101
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Ala

145

Pro

Glu

Lys

Glu

Val

225

Ala

Thr

Val

Arg

Lys

305

Tyr

Pro

Pro

Glu

385

Glu

Gly

Glu

Ile

Phe

Ser

210

His

Met

Glu

Ser

Phe

290

Ala

Tyr

Ala

Ile

Cys

370

Tyr

Ile

Ile

Ile

Gly

Ala

195

Phe

Pro

Gln

Gly

Glu

275

Asn

Lys

Asn

Tyr

Arg

355

Pro

Ile

Val

Ser

Lys

Arg

180

Tyr

Asn

Gly

Phe

Tyr

260

Thr

Glu

Tyr

Met

Lys

340

Gly

Asn

Ser

Lys

Glu

His

165

Gly

Thr

Ala

Thr

His

245

Glu

Ser

Arg

Gly

Arg
325

Ala

Gly

Ile

Ala

Leu
405

Ile

150

Gly

Pro

Val

Ala

Ala

230

Ala

Gly

Leu

Lys

Glu

310

Glu

Met

Thr

Phe

Asp

390

Phe

Met Thr

Lys Ile

His Lys

Asp Gly
200

Ala Ala
215

Lys Gly

Ala Leu

Phe Tyr

Ser Tyr
280

Asp Thr
295

Asn Ser

Lys Ile

Lys Asn

Asp Gly
360

Thr Gly
375

Asn Met

Glu Glu

Ala

Arg

Phe

185

Gly

Lys

Lys

Pro

His

265

Ile

Val

Val

Glu

Leu

345

Ser

Gly

Val

Arg

Met

Val

170

Asp

Pro

Ile

Met

Glu

250

Leu

Ile

Gln

Thr

Pro
330

Asp

Gln

Glu

Lys

Ala
410

Glu

155

Ala

Val

Leu

Thr

Val

235

Asn

Leu

Arg

Lys

Val

315

Val

Ile

Leu

Asn

Ala
395

Tyr

Phe

Glu

Gly

Cys

220

Asn

Glu

Ser

Asp

Ile

300

Asp

Lys

Glu

Ser

Phe

380

Ala

102

Leu

Thr

Ala

Glu

205

Lys

Ala

Ala

Ile

Phe

285

Ala

Met

Glu

Pro
Tyr
365

His

Asn

Ile

Pro

Phe

190

Leu

Gly

Ala

Pro

Lys

270

Asp

Asn

Asn

Ile

Val

350

Met

Gly

Val

Ala

Asp

175

Asn

Gln

Thr

Lys

Glu

255

Gly

Arg

Asn

Asp

Val
335

Val

Gly

Lys

Ile

His

160

Glu

Ala

Tyr

Asn

Ile

240

Phe

Asp

Asp

Leu

Gln

320

Asp

Lys

Leu

Tyr

Val
400
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<2105
21
212>
213>

<220>
221>
222>

<400>

acaggcacca caacgcataa

41
1782
DNA

AR F AT &

CDS

(1238).. (1780)

41

aacctaacac

cgacatcacg

aaacacatcc

aacaccgaga

aaaaccgcag

cgcgecataaa

acctcctacc

cacgcccaca

aacaccaacg

tttggaaaac

taaaggaaag

tgtcaatgaa

tgcgatcaga

ttcacaaatc

cctgctaaaa

tgtgtttacg

cggagtgett

ccgaaaagcc

ggcagaagaa

gtaaaagcat

tac
Tyr

gga
Gly

aat
Asn

agce

gtg
Val

tgt
Cys

act
Thr

ctg

acg
Thr

acc
Thr
25

gca
Ala

gaa

att
Ile
10

atg
Met

aat
Asn

gat

caacacaccc
caaaaacggce
caaaataaag
acaacccacce
caacgtccca
gtagaaaaaa
ccecgeatgece
ccgcaaccaa
gaccggaaac
gttgaatgtt
cgegttteeg
ctgatcagaa
aaagacgtca
aacagagtgg
gctgettatg
gcggatcaat
geggtegaga
ctctecattt
agacagacga

acatgcactg

get
Ala

acc
Thr

gca

Ala

cag

tca ttg
Ser Leu

gaa cag
Glu Gln

agc aag
Ser Lys
45

gac ttc

tcacactcag
cacactcaaa
ccccacaage
acacacgaaa
aaaaccggcce
aaacaaccac
agacgatacg
atatacacac
tcccatcacg
caagagaccce
ataacgaagt
ttcaggggac
gctatgatgt
atgtaagaga
cattcggete
acgctgeaag
tctataacga
tggaaacgac
taacggtcag
cctttaatga

aasaaaggatg

ctg
Leu

aag
Lys
30

gat
Asp

ata

ccgagaccga
ccacccaagg
agacaaaata
agcaccacct
ccacaaaaca
acceccgecac
ccacagcaaa
tactcatcce
gaagcgaaca
getgegegea
acggggaatg
gggcatgggt
gaaaaacctg
tgtcattett
gatcgacttt
tgagcggaac
cgacagccaa
ggecgetttat

cgatcacgtc

aaataaacac
ataacaaaac
caaccgcaca
gacaacaaga
catcacacac
gatgacaaca
aaacagacac
caccaaaaca
aaaaaaaatc
taatatatcg
tacgggttta
gtgecegticta
atccgegteg
gegatgactt
gegeeetgeg
atccceggtta
attgagaagc
acattggetg

attaccggeg

tatgattctg ctggetetgg

ctcaccaaca
cgaacgacca
tccaaaaaat
ccacacacac
aaccgagacg
gacgcacaac
agcaccctta
ccccagggea
ggcgeceatac
ctgatacata
ccggeactta
tttcaattta
gatcgtgegg
catcaactga
cggacttcgg
cggcagggaa
ttgccaaaca
cgaaattcgg
aggaaacaac

atactgcttt

gattcga atg aac gga aag tac aaa
Met Asn Gly Lys Tyr Lys

agt
Ser
15

caa

Gln

gca
Ala

cte

gca
Ala

aat
Asn

aaa
Lys

gag

1

gecg gte
Ala Val

gac acg
Asp Thr

gac caa
Asp Gln
50

agc aag

103

ctg
Leu

gct
Ala
35

aag
Lys

tac

ctt
Leu
20

aaa
Lys

tca
Ser

ttt

5

gge aca
Gly Thr

aca cag
Thr Gln

gac agc
Asp Ser

aat caa

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

1020
1080
1140
1200

1255

1303

1351

1399

1447
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Ser
55

ata
Ile

atg
Met

age
Ser

gac
Asp

tte
Phe
135

tac

Tyr

caa
Gln

Leu

aaa
Lys

gCg
Ala

gac
Asp

aag
Lys
120

agc

Ser

aga
Arg

aag
Lys

210>
<2115
212>
(213>

<400>

Glu

gat
Asp

ctt
Leu

ctg
Leu
105

cgt
Arg

gee
Ala

tce
Ser

gga
Gly

42
181
PRT

Asp

gta
Val

gta
Val
90

aca
Thr

tat
Tyr

gct
Ala

tat
Tyr

gaa
Glu
170

Gln

gac
Asp
75

aat
Asn

gtg
Val

atc
Ile

aag
Lys

gac
Asp
155

gaa
Glu

Ho AR S AT

42

Met Asn Gly Lys

1

Ala

Asp

Asp

Ser

65

Gln

Pro

Ser

Val

Thr

Gln

Lys

Asn

Gly

Phe

Leu

Ala

35

Lys

Tyr

Pro

Asn

Thr
115

Leu

20

Lys

Ser

Phe

Glu

Tyr
100

Glu

Tyr

Gly

Thr

Asp

Asn

Asn

85

Ala

Asp

Asp

ggg
Gly

aaa
Lys

cct
Pro

aga
Arg

aaa
Lys
140
aga
Arg

aag
Lys

Lys

Thr

Gln

Ser

Gln

70

Ile

Pro

Ile

Phe

ctg
Leu

gaa
Glu

gat
Asp

aaa
Lys
125

gaa
Glu

caa
Gln

gcg
Ala

Tyr

Gly

Asn

Ser

55

Ile

Met

Ser

Asp

Ile

ccg
Pro

tac
Tyr

gte
Val
110

gaa

Glu

ggC
Gly

aaa
Lys

aaa
Lys

Val

Cys

Thr

40

Leu

Lys

Ala

Asp

Lys
120

Leu

acg
Thr

gcg
Ala

49
Ala

gee
Ala

tat
Tyr

gcg
Ala

gaa
Glu
175

Thr

Thr

25

Ala

Glu

Asp

Leu

Leu

105

Arg

Glu

att
Ile
80

ctt

Leu

ttt
Phe

gee
Ala

gaa
Glu

atc
Ile
160

get
Ala

Ile

10

Met

Asn

Asp

Val

Val

90

Thr

Tyr

Ser
65

caa

Gln

cce
Pro

tet
Ser

aaa
Lys

ctc
Leu
145

tat
Tyr

gtg
Val

Ala

Thr

Ala

Gln

Asp

75

Asn

Val

Ile

Lys

aat
Asn

ggc
Gly

ttt
Phe

gcg
Ala
130

gtt
Val

aac
Asn

gca
Ala

Ser

Glu

Ser

Asp

60

Gly

Lys

Pro

Arg

104

Tyr

ccg
Pro

aac
Asn

acc
Thr
115

ctt

Leu

gca
Ala

aac
Asn

tat
Tyr

Leu

Gln

Lys

45

Phe

Leu

Glu

Asp

Lys
125

Phe

gaa
Glu

tat
Tyr
100

gag
Glu

gaa
Glu

gtg
Val

gaa

Glu

ccg
Pro
180

Leu

Lys

30

Asp

Ile

Pro

Tyr

Val
110

Asn

aac
Asn
85

gca

Ala

gat
Asp

gag
Glu

tce
Ser

gtc
Val
165

ggc
Gly

Ser

15

Gln

Ala

Leu

Thr

Ala
95

Ala

Gln
70

ata

Ile

ccg
Pro

atc
Ile

atg
Met

ggc
Gly
150

agc
Ser

ca

Ala

Asn

Lys

Glu

Ile

80

Leu

Phe

Glu Ala Ala

1495

1543

1591

1639

1687

1735

1782



03813316. 4

}“?

5 & H90/156 11

Lys Ala Leu Glu Glu Met Phe Ser Ala Ala Lys Lys Glu Gly Tyr Glu

130

135

140

Leu Val Ala Val Ser Gly Tyr Arg Ser Tyr Asp Arg Gln Lys Ala Ile

145

150

155

160

Tyr Asn Asn Glu Val Ser Gln Lys Gly Glu Glu Lys Ala Lys Glu Ala

165

Val Ala Tyr Pro Gly

<210>
21>
212>
<2135

<220>
<2215
222>

<400>

tc cgg tct gtg gee atc gga gtt tgg att gga acc gga tca aga cat
Arg Ser Val Ala Ile Gly Val Trp Ile
1 5

gaa
Glu

ttc
Phe

gat
Asp

tgc
Cys

gtg
Val
80

aaa
Lys

aca
Thr

agce
Ser

gaa
Glu

aca
Thr

aag
Lys

aga
Arg

tat
Tyr

65

ctt
Leu

aaa
Lys

cct
Pro

cat
His

ttt

Phe
145

43
1663
DNA

180

oA 2 AT E

CDS

(3).. (1166)

43

cce
Pro

geg
Gly

atc
Ile
50

tac
Tyr

tct
Ser

gaa
Glu

gat
Asp

tcc
Ser
130

gac
Asp

gaa
Glu

aca
Thr
35

ggc
Gly

gee
Ala

gac
Asp

aaa
Lys

gac
Asp
115

ctc

Leu

gga
Gly

att
Ile
20

aaa
Lys

gga
Gly

aaa
Lys

atg
Met

aac
Asn
100

atc
Ile

ggc
Gly

gat
Asp

aac
Asn

acg
Thr

cag
Gln

gtg
Val

tte
Phe
85

gte
Val

gtc
Val

tat
Tyr

teg
Ser

gge att tcg
Gly Ile Ser

cgce
Arg

gtc
Val

ctc
Leu

70

ttt
Phe

gtc
Val

cac
His

ccg
Pro

cte

Leu
150

act
Thr

aac
Asn
55

gat
Asp

cat
His

tat
Tyr

gat
Asp

atc
Ile
135

aga

gca
Ala
40

gCcg
Ala

gag
Glu

tca
Ser

gaa
Glu

cte
Leu
120

cte
Leu

aaa

170

cac
His
25

ageg
Arg

ttt
Phe

cat
His

tca
Ser

gag
Glu
105

ttg
Leu

ggc
Gly

tat

ittt
Phe

gac
Asp

acc
Thr

gca
Ala

ttt
Phe
90

att
Ile

age
Ser

aca
Thr

atg

Arg Lys Tyr Met

ctt
Leu

atc
Ile

tca
Ser

agc
Ser
75

gac
Asp

aaa
Lys

aag
Lys

gag
Glu

aac

Asn
155

105

gag
Glu

gca
Ala

aag
Lys
60

tat

Tyr

gaa
Glu

atg
Met

gCg
Ala

gaa
Glu
140

gaa

cac
His

gag
Glu
45

gaa

Glu

gct
Ala

gaa
Glu

tat
Tyr

tca
Ser
125

aca

Thr

tat

175

atg
Met
30

tct

Ser

tat
Tyr

ctg
Leu

gaa
Glu

gag
Glu
110

tac
Tyr

ctt
Leu

tac

Gly Thr Gly Ser Arg His

10 15

ttt
Phe

ttc
Phe

acg
Thr

gaa
Glu

tta
Leu

95
gac
Asp

ggc
Gly

gcc
Ala

acg

Glu Tyr Tyr Thr

47

95

143

191

239

287

335

383

431

479
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cct gac cga gtc gtc att tcc ata gec gga aat gtg ccg gaa act ttt
Pro Asp Arg Val Val Ile Ser Ile Ala Gly Asn Val Pro Glu Thr Phe
160 165 170 175

ata aaa gaa gct gaa aag cat ttc ggt tca tat gaa gcc aaa ggc aaa
Ile Lys Glu Ala Glu Lys His Phe Gly Ser Tyr Glu Ala Lys Gly Lys
180 185 190

aga acc ggc atg aca aaa ccg gat ttt cac cat gag aaa atg acg CgC
Arg Thr Gly Met Thr Lys Pro Asp Phe His His Glu Lys Met Thr Arg
195 200 205

aaa aag gaa acc gaa cag gct cac ctc tge ctc gge tic aac ggg ctg
Lys Lys Glu Thr Glu Gln Ala His Leu Cys Leu Gly Phe Asn Gly Leu
210 215 220

gaa gca ggc cat ccg gaa atc tac gat ttg atc gtt ctc aat aat att
Glu Ala Gly His Pro Glu Ile Tyr Asp Leu Ile Val Leu Asn Asn Ile
225 230 235

ttg gga gga agc atg agc age cge ctc tit cag gat gtc cgc gaa gat
Leu Gly Gly Ser Met Ser Ser Arg Leu Phe Gln Asp Val Arg Glu Asp
240 245 250 255

aaa ggt ctt gca tat tcc gtg ttc agc tac cac act tcc tat gaa gac
Lys Gly Leu Ala Tyr Ser Val Phe Ser Tyr His Thr Ser Tyr Glu Asp
260 265 270

agc ggc atg atg acc atc tac gcg gga acc ggc gca aat cag ctt cag
Ser Gly Met Met Thr Ile Tyr Ala Gly Thr Gly Ala Asn Gln Leu Gln
275 280 285

ctc ctg tca gaa acg att cat gaa aca ctg cgt gcg ctg aaa agc gac
Leu Leu Ser Glu Thr Ile His Glu Thr Leu Arg Ala Leu Lys Ser Asp
290 295 300

ggt att aca ccg aaa gag ctt gaa aaC agc aaa gag caa atg aaa ggc
Gly Ile Thr Pro Lys Glu Leu Glu Asn Ser Lys Glu Gln Met Lys Gly
305 310 315

agc ctg atg ctc agt ctc gaa agc aca aac agc aaa atg agc CgC aac
Ser Leu Met Leu Ser Leu Glu Ser Thr Asn Ser Lys Met Ser Arg Asn
320 325 330 335
ggc aaa aat gag ctt ttg ctc ggt aaa cac cgg acg ctt gat gaa atc
Gly Lys Asn Glu Leu Leu Leu Gly Lys His Arg Thr Leu Asp Glu Ile
340 345 350
atc gaa aag ttg aat gcc gtc age ctc gag cgt gtg aac aat ctt gcc
Ile Glu Lys Leu Asn Ala Val Ser Leu Glu Arg Val Asn Asn Leu Ala
355 360 365
aac cgg att ttc acc gat gat tac tca tct gca tta atc agc ccg tcg
Asn Arg Ile Phe Thr Asp Asp Tyr Ser Ser Ala Leu Ile Ser Pro Ser
370 375 380
ggt gag ctg ccg aaa taatgcctec ttaaaacatg cttgtctttt taggcaggca
Gly Glu Leu Pro Lys
385

tgttttttgt tatcggttca tacatcataa caaaaggggsg tttttttcat gaggctgagt
gaactttcgg gaaaagaaat cgttgatgtt aagcgggccg aacggcicgg cgtactgggsg

cagacggacc ttgagatcaa tgagcaggac ggtcagatta ccgctcttat catcccttct

gttaaatggt tcggactagg aagaaaacag gggaatgaca ttaaggtgcc ctggtcgeaa

106

527

575

623

671

719

767

815

863

911

959

1007

1055

1103

1151

1206

1266

1326

1386

1446
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attcaaaaaa tcggctcgga tatgatcatt ttggatgtic cggaaagcag cgtgacaaaa
gaggagtaag caaggtggaa acccgeeccgt cccatggggg cgggetttit gtttttetge
atttcaattc accgctattt cctttttgtc atatgatgaa attagcttat gaattagatc

ctigtcaaaa aagaaggtga atgttagagc catgtta

<210>
QLY
212>
213>

<400>

44
388
PRT

HaA S AT

44

Arg Ser Val Ala Ile

1

Thr

Lys

Arg

Tyr

65

Leu

Lys

Pro

His

Phe

145

Asp

Lys

Thr

Lys

Pro

Gly

Ile

Tyr

Ser

Glu

Asp

Ser

130

Asp

Arg

Glu

Gly

Glu

Glu

Thr

35

Gly

Ala

Asp

Lys

Asp

115

Leu

Gly

Val

Ala

Met

195

Thr

Ile

20

Lys

Gly

Lys

Met

Asn

100

Ile

Gly

Asp

Val

Glu

180

Thr

Glu

5

Asn

Thr

Gln

Val

Phe

85

Val

Val

Tyr

Ser

Ile

165

Lys

Lys

Gln

Gly

Gly

Arg

Val

Leu

70

Phe

Val

His

Pro

Leu

150

Ser

His

Pro

Ala

Val

Ile

Thr

Asn

55

Asp

His

Tyr

Asp

Ile

1356

Arg

Ile

Phe

Asp

His

Trp

Ser

Ala

40

Ala

Glu

Ser

Glu

Leu

120

Leu

Lys

Ala

Gly

Phe

200

Leu

Ile

His

25

Arg

Phe

His

Ser

Glu

105

Leu

Gly

Tyr

Gly

Ser

185

His

Cys

Gly

10

Phe

Asp

Thr

Ala

Phe

90

Ile

Ser

Thr

Met

Asn

170

Tyr

His

Leu

Thr Gly

Leu Glu

Ile Ala

Ser Lys

60

Ser Tyr
75

Asp Glu

Lys Met

Lys Ala

Glu Glu

140

Asn Glu

155

Val Pro

Glu Ala

Glu Lys

Gly Phe

107

Ser Arg His

His

Glu

45

Glu

Ala

Glu

Tyr

Ser

125

Thr

Tyr

Glu

Lys

Met

205

Asn

Met

30

Ser

Tyr

Leu

Glu

Glu

110

Tyr

Leu

Tyr

Thr

Gly

190

Thr

Gly

15

Phe

Phe

Thr

Glu

Leu

95

Asp

Gly

Ala

Thr

Phe

175

Lys

Arg

Leu

Glu

Phe

Asp

Cys

Val

80

Lys

Thr

Ser

Glu

Pro

160

Ile

Arg

Lys

Glu

1506
1566
1626

1663
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Ala

225

Gly

Gly

Gly

Leu

Ile

305

Lys

Glu

Arg

Glu
385

210

Gly

Gly

Leu

Met

Ser

290

Thr

Met

Asn

Lys

Ile

370

Leu

<210>
<2115
212>
213>

<220>
221>
<2225

<400>
ctttcaaatc atcccagetg aaatgecceg aatcgttect

His

Ser

Ala

Met

275

Glu

Pro

Leu

Glu

Leu
355

Phe

Pro

45
1553
DNA

Pro

Met

Tyr

260

Thr

Thr

Lys

Ser

Leu

340

Asn

Thr

Lys

Glu

Ser

245

Ser

Ile

Ile

Glu

Leu

325

Leu

Ala

Asp

A F AT

CbS

(499). . (1296)

45

Ile

230

Ser

Val

Tyr

His

Leu

310

Glu

Leu

Val

Asp

215

Tyr

Arg

Phe

Ala

Glu

295

Glu

Ser

Gly

Ser

Tyr
375

Asp

Leu

Ser

Gly

280

Thr

Asn

Thr

Lys

Leu

360

Ser

Leu

Phe

Tyr

265

Thr

Leu

Ser

Asn

His

345

Glu

Ser

Ile

Gln

250

His

Gly

Arg

Lys

Ser

330

Arg

Arg

Ala

Val

235

Asp

Thr

Ala

Ala

Glu

315

Lys

Thr

Val

Leu

ccgtctgggt aagetgtgeca aaattaatca ccggatceget

atattgacgt ttccgageecg acaagegcaa tatcggegee

tcgttttatc tcegecccag gtegtttteca gttcaacate

aaccttcaga taaggcgata tataaaggecg tatagaaaac

220

Leu

Val

Ser

Asn

Leu

300

Gln

Met

Leu

Asn

Ile
380

ggagacgagg aaggttccgt
tgcgeeectgg geatttacgt
gtttgacaga agggcagtca
aaggccttet tctttaaaaa

ggaacgggtc acttccgeea

108

Asn

Arg

Tyr

Gln

285

Lys

Met

Ser

Asp

Asn

365

Ser

Asn

Glu

Glu

270

Leu

Ser

Lys

Arg

Glu

350

Leu

Pro

Ile

Asp

255

Asp

Gln

Asp

Gly

Asn

335

1le

Ala

Ser

Leu

240

Lys

Ser

Leu

Gly

Ser

320

Gly

Ile

Asn

Gly

60
120
180
240

300
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gacggatctt ttcggtcttt tgtccgecge atgaagcgag gataaacage atcatgatga 360
aggataatat ggtaaaaaag aaacgtttca aaccgatttc cctcctttga tttcggttat 420

tttcggcata aaatagttta tgttatatac taaacaggtg tgagggacag ctgcggatta 480

aaagaggtga cgtgacga atg tgg ata gaa aaa aga agg ttt cca tcg ccg 531

Met Trp Ile Glu Lys Arg Arg Phe Pro Ser Pro

1 5 10
aac aaa gag gtg cgt ctg ttt tcc gtc aca tac ctt tca caa gga ctc 579
Asn Lys Glu Val Arg Leu Phe Ser Val Thr Tyr Leu Ser Gln Gly Leu

15 20 25
aag gtt aag ggg ctt ttg gce gaa ccg gec get ccc gga aat tat gac 627
Lys Val Lys Gly Leu Leu Ala Glu Pro Ala Ala Pro Gly Asn Tyr Asp
30 35 40
ggg ttt ttg tat ttg cgc ggc gga att aaa aac gtc ggg atg gtc aga 675
Gly Phe Leu Tyr Leu Arg Gly Gly Ile Lys Asn Val Gly Met Val Arg
45 50 55
ccg gge cga atc gtc cag ttc get tca cag gge ttt gtc gtt ctt get 723
Pro Gly Arg Ile Val Gln Phe Ala Ser Gln Gly Phe Val Val Leu Ala
60 65 70 75
ccg ttt tac agg ggc aat caa gga gga gaa ggc gat gag gat ttt gca 771
Pro Phe Tyr Arg Gly Asn Gln Gly Gly Glu Gly Asp Glu Asp Phe Ala
80 85 90
ggt aat gac cgg gaa gat gct ttt gece get ttt cgt ctt ctt cag aag 819
Gly Asn Asp Arg Glu Asp Ala Phe Ala Ala Phe Arg Leu Leu Gln Lys
95 100 105

cac gaa ctg gta aag gac gga cgc gtt cac att ttt ggc ttt tcc cge 867

His Glu Leu Val Lys Asp Gly Arg Val His Ile Phe Gly Phe Ser Arg

110 115 120
gge gga atc atg ggc atc tta acg gca atc gaa atg aaa gca gcg gcc 915
Gly Gly Ile Met Gly Ile Leu Thr Ala Ile Glu Met Lys Ala Ala Ala
125 130 135
gct tcg ttt gtg tct tgg gge ggt gtc age gac atg gtc atg acc tat 963
Ala Ser Phe Val Ser Trp Gly Gly Val Ser Asp Met Val Met Thr Tyr
140 145 150 155
cgc gaa cga aaa gat ttg cgg cgg atg atg aag cgg gtc atc ggc ggg 1011
Arg Glu Arg Lys Asp Leu Arg Arg Met Met Lys Arg Val Ile Gly Gly
160 165 170
acg cct gaa aag git ccc gaa gcg tat gaa tgg agg acg cct ttt gac 1059
Thr Pro Glu Lys Val Pro Glu Ala Tyr Glu Trp Arg Thr Pro Phe Asp
175 180 185
gag ctg gag aag att gaa gcg ccc gge ttt ttg atc cac gga gca acc 1107
Glu Leu Glu Lys Ile Glu Ala Pro Gly Phe Leu Ile His Gly Ala Thr
190 195 200
gtt gaa aat gtc tcc atc gag cat gecg cgg cge ctt gaa geg gga ctt 1155
Val Glu Asn Val Ser Ile Glu His Ala Arg Arg Leu Glu Ala Gly Leu
205 210 215
ctg cga ggg aca agt ctg ttg gaa act ggg aat ttt agc cca tat acc 1203
Leu Arg Gly Thr Ser Leu Leu Glu Thr Gly Asn Phe Ser Pro Tyr Thr
220 225 230 235
cac tat ttt cct ccg cgc gaa aac agg cgg att gitt aga gaa tta tcc 1251

109



03813316. 4

F?

5 & H95/156 11

His Tyr Phe Pro Pro Arg Glu Asn Arg Arg lle

240

245

caa tgg atg aaa agc cgt cct tgg aca agt tat
Gln Trp Met Lys Ser Arg Pro Trp Thr Ser Tyr

taaaagagaa

gtgacaaaag

tatcgggttt

accggcaccg

aggctcgtat

210>
21
212>
213>

<400>

46
266
PRT
R

46

255

260

aaggagggegg actttaggtg ggaatgcecag

gaaaagaaac gcgggitgag gaaaatgtgt

accctcttca tgtgecgett gaagtcagaa

cgcaggegga gegecttgaa tggtcagacg

cattaaa

FHUTE

Met Trp Ile Glu Lys

1

Leu

Leu

Arg

Gln

65

Asn

Asp

Asp

Ile

Trp

145

Leu

Phe

Ala

Gly

50

Phe

Gln

Ala

Gly

Leu

130

Gly

Arg

Ser

Glu

35

Gly

Ala

Gly

Phe

Arg

115

Thr

Gly

Arg

Val Thr
20

Pro Ala

Ile Lys

Ser Gln

Gly Glu

85

Ala Ala

100

Val His

Ala Ile

Val Ser

Met Met
165

Arg

Tyr

Ala

Asn

Gly

70

Gly

Phe

Ile

Glu

Asp

150

Lys

Arg

Leu

Pro

Val

55

Phe

Asp

Arg

Phe

Met

135

Met

Arg

Phe

Ser

Gly

40

Gly

Val

Glu

Leu

Gly

120

Lys

Val

Val

Pro

Gln

25

Asn

Met

Val

Asp

Leu

105

Phe

Ala

Met

Ile

Ser

Gly

Tyr

Val

Leu

Phe

Gln

Ser

Ala

Thr

Gly
170

Pro

Leu

Asp

Arg

Ala

75

Ala

Lys

Arg

Ala

Tyr

155

Gly

Val Arg Glu Leu Ser
250

ggt aaa cta aag
Gly Lys Leu Lys

265
ttgaatttaa cacgatgatt
ttacactcga gaaagaaggt

agaccaagcg gggcgacatt

gacggactca tttaacatac

Asn Lys Glu Val Arg
15

Lys Val Lys Gly Leu
30

Gly Phe Leu Tyr Leu
45

Pro Gly Arg Ile Val
60

Pro Phe Tyr Arg Gly

Gly Asn Asp Arg Glu
95

His Glu Leu Val Lys
110

Gly Gly Ile Met Gly
125

Ala Ser Phe Val Ser
140

Arg Glu Arg Lys Asp
160

Thr Pro Glu Lys Val
175

110

1296

1356
1416
1476
1536

1563
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Pro Glu

Glu Ala

Ile Glu
210

Leu Leu
225

Arg Glu

Arg Pro

<210>
211>
212>
<213>

220>
<2215
222>

<400>

acgaagacga

ggcagtc
aageccge
agcatct
atcagac
atggage

ccaaage

ccaaaggaca

ggggaagegt

att att
Ile Ile

Ala Tyr Glu
180

Pro Gly Phe
195

Trp

Leu

Arg

Thr

Ile His

200

His Ala Arg Arg Leu Glu

Glu Thr Gly

Asn Arg Arg
245

Trp Thr Ser
260

47

1576

DNA
WA F T

CDS
(501).. (1073)

47

aaa tcgccgactc
tag aggacgggac
acc ggatagagtc
ctg aaggccatcc
ttc aagactgcaa

aaa ctgaacagac

ttc aca atc
Phe Thr Ile
15

aag tcg tcc gge gegg

Lys Ser

gtt tta
Val Leu

45

gce gtt
Ala Val

Ser Gly Gly
30

tce gga tecg
Ser Gly Ser

caa aaa gtt
Gln Lys Val

aaggaacggt

gtgaatcegt

catgaaacat

Asn
230

Ile

Tyr

215

Phe

Val

Gly

Ser

Arg

Lys

ctgtgcaccg
tgaatggaag

tgtgatcgat

tgaagaaaca

tcaaacaacg

Pro Phe Asp
185

Gly Ala Thr

Ala Gly Leu

Pro Tyr Thr
235

Glu Leu Ser
250

Leu Lys
265

ctgacattgt
tgggagctte

aaaggcgtgt

aaagcgggea gcaaaaggag

agatgttaaa aagggcaaac

ccgaagcectce

caaaagtctg

agataaagaa aatagaaaag

Glu Leu Glu Lys Ile

190

Val Glu Asn Val Ser

205

Leu Arg Gly Thr Ser

220

His Tyr Phe Pro Pro

240

Gln Trp Met Lys Ser

ttgcagaata

ataaactcgg

tcaaaaaaga

ggctatacge

ctttcatttg

ctaaaaaagc

255

taaaaaccgc
tcattccaaa
agccgaaage
ttttaaattg
gtcaaatgta

ttcagcaaaa

aacaggatat agaggaaaca

aagataattc attagaaagc

gtg atg aaa tgg atc agc aat ttc tta tat gtg

Val Met Lys Trp Ile Ser Asn Phe Leu Tyr Val

1
atc

Ile

gag
Glu

atg
Met

gaa
Glu

atc
Ile

ccg
Pro

gag
Glu
50

aat
Asn

gee
Ala

cag
Gln
35

ccg
Pro

ccC
Pro

5

geg gtc ate
Ala Val Ile
20

ctc tte gge
Leu Phe Gly

gag ttt aaa
Glu Phe Lys

ggg tct ttg
Gly Ser Leu

gtc
Val

tat
Tyr

aca
Thr
55

daa
Lys

111

gtg
Val

caa
Gln
40

ggt
Gly

aag
Lys

att
Ile
25

ttg

Leu

tct
Ser

gga
Gly

10

tcg aca
Ser Thr

aaa acg
Lys Thr

gtg att
Val Ile

gat atc
Asp Ile

60
120
180
240
300
360
420
480

533

581

629

677

725
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60

att
Ile

get
Gly

aat
Asn

gct
Ala

ttt
Phe
140

cte

Leu

gag
Glu

tca
Ser

aca
Thr

ata
Ile

aac
Asn

aag
Lys
125

gea
Ala

ttg
Leu

att
Ile

gtt
Val

tte
Phe

aca
Thr

caa
Gln
110

tat
Tyr

agt
Ser

ttg
Leu

gac
Asp

tee
Ser
190

tacagatttt

ttaggegttg

tttaacgaca

aaagatacat

gatttcgagt

tacagcaatt

ctgaaacaat

aaaaacatca

210>
211
212>
213>

<400>

48
191
PRT
A

48

65

70

atg caa gac gaa aac acc atg gtt
Met Gln Asp Glu Asn Thr Met Val

80

85

aaa aat aaa tca aat ctc atg ttc
Lys Asn Lys Ser Asn Leu Met Phe

95

100

aac cct gat tcc gat ccg gta ctg
Asn Pro Asp Ser Asp Pro Val Leu

115

tcg ggc att acg gtt ccg tat gcce
Ser Gly Ile Thr Val Pro Tyr Ala

130

aaa ccg atc ggc aca gcc att ttg
Lys Pro Ile Gly Thr Ala Ile Leu
145 150

att ctt tat gca gta att act gta
Ile Leu Tyr Ala Val Ile Thr Val

160

165

caa aaa gct aaa gea att gaa gcc
Gln Lys Ala Lys Ala Ile Glu Ala

175

180

acc cac cga
Thr His Arg

aag aca aag
Lys Thr Lys
105

gcg gaa aat
Ala Glu Asn
120

ggg tat ttg
Gly Tyr Leu
135

ctg atc gtg
Leu Ile Val

tce geg get
Ser Ala Ala

gct gga aaa
Ala Gly Lys
185

75

att atc
Ile Ile
90

ggt gac
Gly Asp

gtt gtc
Val Val

ctg gac
Leu Asp

ccg gga
Pro Gly

155
tta aga

Leu Arg
170

gat caa
Asp Gln

atg taatcttcgt tggtcacctg aacattcagg tctccatata

Met

cttaattata
cgtctgetge
tcgaaacaac
ctgcaagagt
tcaaaaatga
tcgttgacgg
ttaaagtcag

ttttagatga

AT E

aaaggaggag ttatcaatgg
gcttggactg gcattagtag
tcaagcaact tatgcagcag
gaacttgtcc aacttaaaac
cggatcactt gcgattaaag
aasacgcgaaa aacggcggaa
cgttctgact gtcggagttg

agccaacctt tatgatctgt

gtacaaagaa
gaggaggaac
gtacgettga
caggcgacaa
aagtgctgat
aaagcacagc
aaggcggtaa

aca

aaaactagga
ttgggetgeg
cttaaatgcg
attcactaaa
geaggttgge
ggaagacttc

cggctatect

Val Met Lys Trp Ile Ser Asn Phe Leu Tyr Val Ile Ile Phe Thr Ile

1

5

10

15

Ile Ile Ala Ala Val Ile Val Val Ile Ser Thr Lys Ser Ser Gly Gly

20

25

30

Glu Pro Gln Leu Phe Gly Tyr Gln Leu Lys Thr Val Leu Ser Gly Ser

35

40

45

112

773

821

869

917

965

1013

1061

1113

1173

1233

1293

1353

1413

1473

1533

1576
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Met Glu Pro
50

Glu Asn Pro
65

Asp Glu Asn

Lys Ser Asn

Asp Ser Asp
115

I1le Thr Val
130

Ile Gly Thr
145

Tyr Ala Val

Ala Lys Ala

210> 49
211> 1514
<212> DNA

Glu

Gly

Thr

Leu

100

Pro

Pro

Ala

Ile

Ile
180

Phe

Ser

Met

85

Met

Val

Tyr

Ile

Thr

165

Glu

213> AR FMITE

<220>
<221> (DS

<222> (501).. (1016)

<400> 49
tgeeeetget

tgttgacgtg
tcggecagea
tctgggtgga
ctteggegge
tggeggtget
tgaaggeget
tatggtacgce

aagactaggg

Lys Thr Gly Ser
55

Leu Lys Lys Gly
70

Val Thr His Arg

Phe Lys Thr Lys
105

Leu Ala Glu Asn
120

Ala Gly Tyr Leu
135

Leu Leu Ile Val
150

Val Ser Ala Ala

Ala Ala Gly Lys
185

Val

Asp

Ile

90

Gly

Val

Leu

Pro

Leu

170

Asp

Ile Ala Val

Ile
75

Ile

Asp

Val

Asp

Gly

155

Arg

Gln

cgtgtttgtt gttgccaatg taaattcgtt

ggtcggggea tctttaggtt ctatageggt

60

Ile

Gly

Asn

Ala

Phe

140

Leu

Glu

Ser

Thr

Ile

Asn

Lys

125

Ala

Leu

Ile

Val

Gln

Phe

Thr

Gln

110

Tyr

Ser

Leu

Asp

Ser

190

cggtttatgg

ttttctittt

aaaagcactc ggttttatcc gcaggcatcc atccgtaaaa

aaaacggggc ttcggtcege tgtitctecet getttgettt

ggtaaatgtt gtggcaggac tttcgegagt cagectgetg

ttgcggecaag ttcgtgatga tttttatggt gagettigte

ttttacccag cctttgegga cagecgecgt gatcatcgtce

cggaaaacgg

ggacacagaa

Lys Val

Met Gln
80

Lys Asn
95

Asn Pro

Ser Gly

Lys Pro

Ile Leu
160

Gln Lys
175

Met

caggggtttt
atccgcecatt
aaactgatga
ccattcacgc
cctttttecat
ggeccatgatce

atgctgatct

gttgaacatc gtctgaacgt gagattcagc cagagagaga

ttg aaa aag cgt ttt ttg gtc ata gcc ggg gta

Leu Lys Lys Arg Phe Leu Val Ile Ala Gly Val

1

5

113

10

60
120
180
240
300
360
420
480
533
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ctg ctt gtc atc gtc gtc ggg att cag gtc aaa aat gcc gtt tic att 581
Leu Leu Val Ile Val Val Gly Ile Gln Val Lys Asn Ala Val Phe Ile

15 20 25
gaa tat aaa gta gaa ggc gtc agc atg aat ccg acc ttt cag gag ggc 629
Glu Tyr Lys Val Glu Gly Val Ser Met Asn Pro Thr Phe Gln Glu Gly
30 35 40
aac gag ctt ttg atc aac agg ttc gcc cac cgc ttt aaa acg atc agc 677
Asn Glu Leu Leu Ile Asn Arg Phe Ala His Arg Phe Lys Thr Ile Ser
45 50 55
cga ttt gac atc gtg ctg ttt aaa gga cct gac aaa gat ata ttc att 725
Arg Phe Asp Ile Val Leu Phe Lys Gly Pro Asp Lys Asp Ile Phe Ile
60 65 70 75
aaa agg gtg atc ggg ctt ccg ggc gaa acc ctc agg tat gaa gat gat 773
Lys Arg Val Ile Gly Leu Pro Gly Glu Thr Leu Arg Tyr Glu Asp Asp
80 85 90
cag ctg tat atc aac gaa gaa aag atc aaa gag cct tat ctg gac gac 821
Gln Leu Tyr Ile Asn Glu Glu Lys Ile Lys Glu Pro Tyr Leu Asp Asp
95 100 105
tta aag gcc gtc acc gec gga ggg gac ttg aea ggg gat ttt aca ctg 869
Leu Lys Ala Val Thr Ala Gly Gly Asp Leu Thr Gly Asp Phe Thr Leu
110 115 120
cag gaa gtg acc gga gag gag aag gtg cct gaa aac gag tac ttc gtc 917
Gln Glu Val Thr Gly Glu Glu Lys Val Pro Glu Asn Glu Tyr Phe Val
125 130 135
ctc ggg gac aac cgg atc cac agc ttt gac agc cge cat tic gge ttt 965
Leu Gly Asp Asn Arg Ile His Ser Phe Asp Ser Arg His Phe Gly Phe
140 145 150 155
gtt tca gaa cgg gac atc gtc ggg att gtg acg gaa aga att gat aag 1013
Val Ser Glu Arg Asp Ile Val Gly Ile Val Thr Glu Arg Ile Asp Lys
160 165 170
aag tgattggaga gtacggggga gagtaagcgg ccgaccaagg aatacgatta 1066
Lys
cgcaaatgac gagcccgaaa tgtcaattag tacaacagca tcaataatga cgeatttget 1126
aaatatgaaa attaaaaggc ccggatgatt ccgggetttt ttccgtacta cttcagetta 1186
atggcattga tccgtttttg cagettcgtt ttttcggegg atgetttcag cttgectact 1246
gctgattgeg ctgetgattt tgttttttte gttectetttt gttcggeegt tttgactttg 1306
gcctttgetg cagaaacttt tttattatag getgeagctg cttgettttt cgeggtgtte 1366
agcetttttt gecagatttga tttgtctttt ccggegggaa getcattgat cgettttige 1426
gctttgecga ggtttgagtc tgttgecget ttttcagett tggcaacgge ctgetttgeg 1486
gtcttcaaga ggcttgaacg gaccgegt 1514
<210> 50
Q211> 172
<212> PRT ]
213> HUKEFHRATE
<400> 50

114
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Leu

Val

Gly

Asn

Leu

65

Leu

Glu

Ala

Glu

Ile

145

Ile

Lys

Gly

Val

Arg

50

Phe

Pro

Glu

Gly

Glu

130

His

Val

<210>
211>
212>
213>

<220>
221>
222>

<400>
aaa cag ctg
Lys Gln Leu

1

ctg
Leu

aga
Arg

aac

aca
Thr

aac
Asn

aaa

Lys

Ile

Ser

35

Phe

Lys

Gly

Lys

Gly

115

Lvs

Ser

Gly

o1
1081
DNA

Arg

Gln

20

Met

Ala

Gly

Glu

Ile

100

Asp

Val

Phe

Ile

Phe

Val

Asn

His

Pro

Thr

85

Lys

Leu

Pro

Asp

Val
165

A F AT

CDS

(1).. (585)

51

tgg
Trp

gce
Ala
35

aac

tge
Trp

aac
Asn
20

ggcC
Gly

Cgg

tgc
Cys
5

1gg
Trp

ttg
Leu

gca

Leu

Lys

Pro

Arg

Asp

Leu

Glu

Thr

Glu

Ser

150

Thr

atc
ile

gee
Ala

act
Thr

tgg

Val

Asn

Thr

Phe

Lys

Arg

Pro

Gly

Asn

135

Arg

Glu

ttt
Phe

aat
Asn

tct
Ser

aca

Ile

Ala

Phe
40

Lys

Asp

Tyr

Tyr

Asp
120

Glu

His

Arg

tta
Leu

acg
Thr

tac
Tyr
40

gat

Ala

Val
25

Gln

Thr

Iie

Glu

Leu
105

Phe

Tyr

Phe

Ile

acc
Thr

tte
Phe
25

4:9°4
Gly

cte

Gly

10

Phe

Glu

Ile

Phe

Asp

Asp

Thr

Phe

Gly

Asp
170

cte
Leu
10

gca
Ala

gaa
Glu

tce

Val

Ile

Gly

Ser

Ile
75

Asp

Asp

Leu

Val

Phe
155

Lys

gga
Gly

gac
Asp

aga
Arg

cat

Leu

Glu

Asn

Arg
60

Lys

Gln

Leu

Gln

Leu
140

Val

Lys

gtc
Val

ggc
Gly

ctg
Leu

tta

115

Leu

Tyr

Glu
45

Phe

Arg

Leu

Lys

Glu
125

Gly

Ser

aga
Arg

get
Ala

att
Ile

tee

Val

Lys
30

Leu

Asp

Val

Tyr

Ala
110

Val

Asp

Glu

agt
Ser

tta

Leu
30

cgc
Arg

gaa

Ile
15

Val

Leu

Ile

Ile

Ile
95

Val

Thr

Asn

Arg

ttc
Phe

gaa

Glu

aag
Lys

aaa

Val

Glu

Ile

Val

Gly

Asn

Thr

Gly

Arg

Asp
160

ggc
Gly

gaa
Glu

gC8
Ala

agc

48

96

144

192
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Asn Lys Asn Arg Ala Trp Thr Asp Leu Ser His Leu Ser Glu Lys Ser
50 55 60
ttt tgg ggt gct att gaa acg gcg geg tat ccg atc gee tect cat teg 240
Phe Trp Gly Ala Ile Glu Thr Ala Ala Tyr Pro Ile Ala Ser His Ser
65 70 75 80
aat gcc cge age ctt tge cct cat ccg aga aat tta aaa gac gat caa 288
Asn Ala Arg Ser Leu Cys Pro His Pro Arg Asn Leu Lys Asp Asp Gln
85 90 95
atc aaa gcg ctt att gat aag aac ggc gtc atc gge ttg aca ttt gte 336
Ile Lys Ala Leu Ile Asp Lys Asn Gly Val Ile Gly Leu Thr Phe Val
100 105 110

cct gaa ttc gtg aga aac gga aaa acg cct gtg atc aaa gat atc ctc 384
Pro Glu Phe Val Arg Asn Gly Lys Thr Pro Val Ile Lys Asp Ile Leu

115 120 125
tcg cat att gac cat gtc tgc tct tta cga ggec gag cgg cat atc gga 432
Ser His Ile Asp His Val Cys Ser Leu Arg Gly Glu Arg His Ile Gly

130 135 140
ttc ggg tct gat ttt gac ggc atc gac cgt gtc att ccg aat ctt gaa 480
Phe Gly Ser Asp Phe Asp Gly Ile Asp Arg Val Ile Pro Asn Leu Glu
145 150 155 160
gcec cac aaa gat tac ggg aat ctg atc gaa gcg ctg cag cgc tca tat 528
Ala His Lys Asp Tyr Gly Asn Leu Ile Glu Ala Leu Gln Arg Ser Tyr
165 170 175
aca cca agt caa gtc gac gga ttt ctc ttt caa aat ttc atc agc cgc 576
Thr Pro Ser Gln Val Asp Gly Phe Leu Phe Gln Asn Phe Ile Ser Arg
180 185 190

atc cca ttt taaaaaaata tcatacattt ttcagagggt gttcatctgt 625
Ile Pro Phe

195
tttctccaga aggacactgg tgtttaccaa gactgattat cgtgctacaa tccttttgta 685
aagcgatttt acaaaggggg tctgttcatc ttggacggaa atatgaaage gcttatcaag 745
aagccgggeg agecgggege cagettegag ctegteecga ticcgaagat cgacaaacac 805
gatgtcctga tccaagtcac agccgcatcg atttgeggaa acgatgtcca tatttataat 865
tgggecatgaa tgcgecacac acctccggta aacccgacct aatgtctccg gacaccgaac 925
tttctcggee tacaatcctt ccaatgcacc ccacatccgt ccaacaactc cccccagaac 985
ccacctagea ttccccacac ccecceccact accctttteg ceccatcace acctceccee 1045
ccteccecta atattatcce tcctccatag aaattt 1081
210> 52
<211> 195
212> PRT
Q13> HKRFMITE
<400> 52

Lys Gln Leu Trp Cys Ile Phe Leu Thr Leu Gly Val Arg Ser Phe Gly

1

5

10

15

Leu Thr Trp Asn Trp Ala Asn Thr Phe Ala Asp Gly Ala Leu Glu Glu

20

25

30

116
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Arg Asn

Asn Lys
50

Phe Trp
65

Asn Ala

Ile Lys

Pro Glu

Ser His
130

Phe Gly
145

Ala His

Thr Pro

Ile Pro

<210>
211>
212>
213>

220>
221>
222>

<400>

Ala
35

Asn

Gly

Arg

Ala

Phe
115

Ile

Ser

Lys

Ser

Phe
195

53
3560
DNA

Gly

Arg

Ala

Ser

Leu

100

Val

Asp

Asp

Asp

Gln
180

Leu

Ala

Ile

Leu

Ile

Arg

His

Phe

Tyr

165

Val

A F AT B

CDS

(501).. (3122)

53

Thr Ser Tyr Gly
40

Trp Thr Asp Leu
55

Glu Thr Ala Ala
70

Cys Pro His Pro

Asp Lys Asn Gly
105

Asn Gly Lys Thr
120

Val Cys Ser Leu
135

Asp Gly Ile Asp
150

Gly Asn Leu Ile

Asp Gly Phe Leu
185

Glu

Ser

Tyr

Arg

90

Val

Pro

Arg

Arg

Glu

170

Phe

Arg

His

Pro

Asn

Ile

Val

Gly

Val

155

Ala

Gln

aagaaggaaa agccgaatta aagcttggec atgecgaaca

cttttcataa agtattttca gtccacacca tttatttttg

taaaagaaat ttaccgtgtt ttacaggttg acggcacgct

aagggcaaat gaaaaaatcg aaaaaaacaa aaggctittc

tcaagcaact gcttgaggaa agccatttca gagacatcac

actgctgeat ttctgcggta aaatcatgaa ctttgtatga

Leu

Leu

60

Ile

Leu

Gly

Ile

Glu

140

Ile

Leu

Asn

Ile

45

Ser

Ala

Lys

Leu

Lys

125

Arg

Pro

Gln

Phe

Arg

Glu

Ser

Asp

Thr

110

Asp

His

Asn

Arg

Ile
190

aattccttat

gacggatttc

gittcteget

cttatactca

ggtacatatg

tcatcecttt

117

Lys Ala

Lys Ser

His Ser
80

Asp Gln

Phe Val

Ile Leu

Ile Gly

Leu Glu
160

Ser Tyr
175

Ser Arg

ccggategtt
aaacaggcat
gtgcatctgg
gaagagcaaa
aacaaaaatt

caatacggaa

60
120
180
240
300

360
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gggatttttt atgtttgata gagttgaaac tggatcttaa atatcatatt tttgattttt
aaagaaaagt attccattaa catagcaaac atggtttaat atcaaagtga acgtttttac

tatattttcc ggaggtattt atg aac aaa agg atc gtg aaa agt tca att gtt
Met Asn Lys Arg Ile Val Lys Ser Ser Ile Val
1 5 10

ttc ttt ctc ctt geec geca tta att ttt ggc cag ctg cct tta ccg aag
Phe Phe Leu Leu Ala Ala Leu Ile Phe Gly Gln Leu Pro Leu Pro Lys
15 20 25

aca atg gca gcg gaa gac agc git ccg aat aac gaa acc aca ttg acc
Thr Met Ala Ala Glu Asp Ser Val Pro Asn Asn Glu Thr Thr Leu Thr
30 35 40

agc gcg tce cct gtt gaa get tcg ttt caa age gat gac gag gtg cat
Ser Ala Ser Pro Val Glu Ala Ser Phe Gln Ser Asp Asp Glu Val His
45 50 55

tgg tat aaa gtc aat cct tca aat cag gaa atc gca aac tat acg cac
Trp Tyr Lys Val Asn Pro Ser Asn Gln Glu Ile Ala Asn Tyr Thr His

ttc cgc gtc aaa ttg aaa tca gat gca gag ctg aac att tcc gtc tac
Phe Arg Val Lys Leu Lys Ser Asp Ala Glu Leu Asn Ile Ser Val Tyr
80 85 90

tcc age ctg gaa aat gca act ggt cat caa acg ttt gac cga tac aac
Ser Ser Leu Glu Asn Ala Thr Gly His Gln Thr Phe Asp Arg Tyr Asn
95 100 105

ggc tac tcc tat gaa aat aat cct gct tta atc gat ttt ccg att gcc
Gly Tyr Ser Tyr Glu Asn Asn Pro Ala Leu Ile Asp Phe Pro Ile Ala
110 115 120

tgg aaa ggt cct tac tac ata aaa gta gaa aat cac cat gat gag gaa
Trp Lys Gly Pro Tyr Tyr Ile Lys Val Glu Asn His His Asp Glu Glu
125 130 135

aac gaa acc act tca att aca gat att tct tac acc atc agc tat gaa
Asn Glu Thr Thr Ser Ile Thr Asp Ile Ser Tyr Thr Ile Ser Tyr Glu
140 145 150 155

gge gtc acc ctg cct ccg tca atc caa gag gca gaa gaa gag tgt ccg
Gly Val Thr Leu Pro Pro Ser Ile Gln Glu Ala Glu Glu Glu Cys Pro
160 165 170

gca gaa tta agc gtt tcc gaa agg gaa aca ggec aag ggc ata tta aaa
Ala Glu Leu Ser Val Ser Glu Arg Glu Thr Gly Lys Gly Ile Leu Lys
175 180 185

cag tta aga acg atc agg gat gaa gtt ctt tca aaa act gaa aaa gga
Gln Leu Arg Thr Ile Arg Asp Glu Val Leu Ser Lys Thr Glu Lys Gly
190 195 200

aaa gag ctg tct tcc ctt tac tat aaa gca get cca ttc atc age gca
Lys Glu Leu Ser Ser Leu Tyr Tyr Lys Ala Ala Pro Phe Ile Ser Ala
205 210 215

aaa atg ctc ttt aac aaa tcg atg aga gac agt gtc tac aaa gac ctg

Lys Met Leu Phe Asn Lys Ser Met Arg Asp Ser Val Tyr Lys Asp Leu

220 225 230 235

gtg cag ctg aag ccg ctg ttt gca gat gtc gct aaa aac gga caa gtg

Val Gln Leu Lys Pro Leu Phe Ala Asp Val Ala Lys Asn Gly Gln Val
240 245 250

agc gca tac tcg att acg aat gat gat caa aaa gcg atc agt cgec ctg

118

420

480

533

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301
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Ser Ala Tyr Ser Ile Thr Asn Asp Asp Gln Lys Ala Ile Ser Arg Leu
255 260 265
tac gaa aca gct cgc gcg tcc gtt ccc gag ccg ttg aaa aaa cag ctg 1349
Tyr Glu Thr Ala Arg Ala Ser Val Pro Glu Pro Leu Lys Lys Gln Leu
270 275 280
gat caa gtc gcg aaa gac atc ggc atc gaa caa tta aca ggc agc aaa 1397
Asp Gln Val Ala Lys Asp Ile Gly Ile Glu Gln Leu Thr Gly Ser Lys
285 290 295
gta tcg gect gtg ctt gaa aaa geg ggg atg geg aca get tca tca age 1445
Val Ser Ala Val Leu Glu Lys Ala Gly Met Ala Thr Ala Ser Ser Ser
300 305 310 315
geg ccc gaa aac cgt tac atc gta aaa tig aaa gaa ggc aaa aaa ccg 1493
Ala Pro Glu Asn Arg Tyr Ile Val Lys Leu Lys Glu Gly Lys Lys Pro
320 325 330
gga tct ttc aaa tct aaa gcc caa tca tcc gge gtc cag gea tta gag 1541
Gly Ser Phe Lys Ser Lys Ala Gln Ser Ser Gly Val Gln Ala Leu Glu
335 340 345
cce ctec ggt aaa agc aaa acg gca ttt aaa gat atg tac gtt gtg gaa 1589
Pro Leu Gly Lys Ser Lys Thr Ala Phe Lys Asp Met Tyr Val Val Glu
350 355 360
atg aag gaa agc cgt tct tcc gga ttc aaa gcg geg gca aag caa tat 1637
Met Lys Glu Ser Arg Ser Ser Gly Phe Lys Ala Ala Ala Lys Gln Tyr
365 370 375
cag gcg geca gee tce aag atc gec aag atg cct gaa gtg gaa tte gte 1685
Gln Ala Ala Ala Ser Lys Ile Ala Lys Met Pro Glu Val Glu Phe Val
380 385 390 395
gaa cag gtt cag caa tat gaa gca ctg tca aga gac acc caa tat cca 1733
Glu Gln Val Gln Gln Tyr Glu Ala Leu Ser Arg Asp Thr Gln Tyr Pro
400 405 410
tat caa tgg tcg ctc aaa aat aac ggc aaa aac cgt gct gcg aat get 1781
Tyr Gln Trp Ser Leu Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala
415 420 425
gac ata caa ttt gaa cag ctt cag aag ctg atg aaa ggc aaa aag ctg 1829
Asp Ile Gln Phe Glu Gln Leu Gln Lys Leu Met Lys Gly Lys Lys Leu
430 435 440
aaa gat aca gta atc gcc gtc gtt gac aca ggc gtt gat cat acc ctt 1877
Lys Asp Thr Val Ile Ala Val Val Asp Thr Gly Val Asp His Thr Leu
445 450 455
gecg gat tta agc ggc age gtc aaa aaa gac gaa ggec tat aac tat gtc 1925
Ala Asp Leu Ser Gly Ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr Val
460 465 470 475
ggc cgc acg gcg gat geg atg gat gac aat gge cac gge aca cac gtg 1973
Gly Arg Thr Ala Asp Ala Met Asp Asp Asn Gly His Gly Thr His Val
480 485 490
tca gge atc att gca gec geg caa gac aac cat ttt tcg atg geg gga 2021
Ser Gly Ile Ile Ala Ala Ala Gln Asp Asn His Phe Ser Met Ala Gly
495 500 505
atc aat gct tat gcc aaa att ctg cct gtc aaa gtg ctg gat tct tca 2069
Ile Asn Ala Tyr Ala Lys Ile Leu Pro Val Lys Val Leu Asp Ser Ser
510 515 520
gge agt gga gat acg gaa cag att gca aac ggc atc atc tat gecc gecc 2117
Gly Ser Gly Asp Thr Glu Gln Ile Ala Asn Gly Ile Ile Tyr Ala Ala

119
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525 530 535
gac cac ggt gca aaa gtc atc aat tta agt ctt ggc ggg cca tac age 2165
Asp His Gly Ala Lys Val Ile Asn Leu Ser Leu Gly Gly Pro Tyr Ser
540 545 550 555
cgg gtg atg gaa tat gcg ctt aaa tat geg gect tct aaa aat gtg acg 2213
Arg Val Met Glu Tyr Ala Leu Lys Tyr Ala Ala Ser Lys Asn Val Thr
560 565 570
atc gtt gce gec acc gga aat gac gga gta tcg gag att tcc tac cct 2261
Ile Val Ala Ala Thr Gly Asn Asp Gly Val Ser Glu Ile Ser Tyr Pro
575 580 585
gca tct tcg aaa tat acg ctt tca gtc ggg gcg acc aat aat ctc gat 2309
Ala Ser Ser Lys Tyr Thr Leu Ser Val Gly Ala Thr Asn Asn Leu Asp
590 595 600
ctt gtc tcg gac tac tcc aat tat gga aaa ggt ctc gat atg gtg geg 2357
Leu Val Ser Asp Tyr Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala
605 610 615
ccg gga acc gat att cca agc ctc gtt ccg gac ggg aat gtc act tat 2405
Pro Gly Thr Asp Ile Pro Ser Leu Val Pro Asp Gly Asn Val Thr Tyr
620 625 630 635
atg agc gga aca tcg atg gcg gcg ccg cac gtg gea get gea gea gga 2453
Met Ser Gly Thr Ser Met Ala Ala Pro His Val Ala Ala Ala Ala Gly
640 645 650
ctt ctt ttg tca cag aat ccg tcc ttg aaa cca aag caa atc gca agc 2501
Leu Leu Leu Ser Gln Asn Pro Ser Leu Lys Pro Lys Gln Ile Ala Ser
655 660 665
cta ttg acc gag acg aca gca gat gtg gca ttt gaa gag cag gat aat 2549
Leu Leu Thr Glu Thr Thr Ala Asp Val Ala Phe Glu Glu Gln Asp Asn
670 675 680
cca aac ccg gat tat gac ctg gat ata gaa ccg gct gca caa att ccc 2597
Pro Asn Pro Asp Tyr Asp Leu Asp Ile Glu Pro Ala Ala Gln Ile Pro
685 690 695
gga tat gac ttc gtc tcc ggg tgg gga agg ctg aat gtt ttt cat gca 2645
Gly Tyr Asp Phe Val Ser Gly Trp Gly Arg Leu Asn Val Phe His Ala
700 705 710 715
gcc age gtt ttt gag ctg aac atg aag gtt cat ccc gtt tta aac cgc 2693
Ala Ser Val Phe Glu Leu Asn Met Lys Val His Pro Val Leu Asn Arg
720 725 730
cat acg gca gtg aca ggc aca gcc aaa age ggt gtg acg gtc aaa atc 2741
His Thr Ala Val Thr Gly Thr Ala Lys Ser Gly Val Thr Val Lys Ile
735 740 745
ttg cga ggg aag caa gta ttg ggg acg ggc acg gec gga aaa tca gge 2789
Leu Arg Gly Lys Gin Val Leu Gly Thr Gly Thr Ala Gly Lys Ser Gly
750 755 760
geg ttt tca gtg aaa att ccg gec cag aag geg ggg caa gtt ctt cat 2837
Ala Phe Ser Val Lys Ile Pro Ala Gln Lys Ala Gly Gln Val Leu His
765 770 775
gtc gcg gca tcg gge cat cag gcg gaa acc tcg ctic aga acc gtc gtg 2885
Val Ala Ala Ser Gly His Gln Ala Glu Thr Ser Leu Arg Thr Val Val
780 785 790 795
gaa aaa gcg ccg aaa aac ccg tcc gtc aaa cgc atc acg aac aaa gat 2933
Glu Lys Ala Pro Lys Asn Pro Ser Val Lys Arg Ile Thr Asn Lys Asp
800 805 810

120
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act gce gta
Thr Ala Val

aac gcg tgce
Asn Ala Cys
830

agc gtt aaa
Ser Val Lys
845

tct cecg cat
Ser Pro His
860

acg ggt aga
Thr Gly Arg
815

aaa aaa gtg
Lys Lys Val

gtg aaa atc
Val Lys Ile

ctg ctg atg
Leu Leu Met
865

acg gca gcc gge tac
Thr Ala Ala Gly Tyr
820

atc gcg caa ggc aga
Ile Ala Gln Gly Arg
835

aac aag caa aaa gat
Asn Lys Gln Lys Asp
850

acc aca gag aaa geg
Thr Thr Glu Lys Ala
870

tgacggtgge tgacgtcatc ccgecaggeg ccccgaaagt

gtacggtgat
agacgatcgc
aaaaagccgg
cgacagccgt
caaacaagag
caggaaagaa
taaaaaaaca
<210> 54
211> 874
<212> PRT
213> s
<400> 54
Met Asn Lys

1

Ala Leu Ile

Asp Ser Val
35

tcagggaaaa acagaagcaa acgcgcaagt

ttccggcaaa gegaacggaa aaggtgaata

aaccgtcatce

gegtgtaacag caaaggataa

cactgtgctt gacaaaaccc cgecgtctge

cacggcecgtt aaggggaaag cagaagcgaa

aacgatcgga accggcaagg ccgataaaaa

aaaggcaa

FHATE

Arg Ile Val

Phe Gly Gln

20

Pro Asn Asn

Glu Ala Ser Phe Gln Ser

50

Pro Ser Asn
65

Lys Ser Asp

Gln Glu Ile

Ala Glu Leu
85

Ala Thr Gly His Gln Thr

100

Lys Ser Ser Ile Val
10

Leu Pro Leu Pro Lys
25

Glu Thr Thr Leu Thr
40

Asp Asp Glu Val His
55

Ala Asn Tyr Thr His
75

Asn Ile Ser Val Tyr
90

Phe Asp Arg Tyr Asn
105

acg atc aaa
Thr Ile Lys
825
gcg gat gca
Ala Asp Ala
840
atg ccg ttt
Met Pro Phe
855
geg atg tca
Ala Met Ser
ttatcaggtt
cagcgcaaaa
caagctgaaa
agccggaaat
gccgaaggtyg

cgcegecate

aggegegttt

Phe Phe Leu

gtg aaa
Val Lys

tce gtg
Ser Val

tgt atg
Cys Met

aaa

Lys
tccgataaaa
gctaaaggaa
atcagcaggc
gtcagcaaag
aatccggtga
atcgtcaaat

tttgtcaaaa

Leu Ala

Thr Met Ala Ala Glu

Ser Ala Ser
45

Trp Tyr Lys

Phe Arg Val

Ser Ser Leu

Gly Tyr Ser
110

121

Pro Val

Val Asn

Lys Leu
80

Glu Asn
95

Tyr Glu

2981

3029

3077

3122

3182
3242
3302
3362
3422
3482
3542

3560
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Asn

Tyr

Ile

145

Pro

Ser

Arg

Leu

Lys

225

Leu

Thr

Ala

Asp

Glu

305

Tyr

Lys

Lyvs

Ser

Asn

Ile

130

Thr

Ser

Glu

Asp

Tyr

210

Ser

Phe

Asn

Ser

Ile
290

Lys

Ile

Ala

Thr

Ser
370

Pro

115

Lys

Asp

Ile

Arg

Glu

195

Tyr

Met

Ala

Asp

Val

275

Gly

Ala

Val

Gln

Ala

355

Gly

Ala

Val

Ile

Gln

Glu

180

Val

Lys

Arg

Asp

Asp

260

Pro

Ile

Gly

Lys

Ser

340

Phe

Phe

Leu

Glu

Ser

Glu

165

Thr

Leu

Ala

Asp

Val

245

Gln

Glu

Glu

Met

Leu

325

Ser

Lys

Lys

Ile

Asn

Tyr

150

Ala

Gly

Ser

Ala

Ser

230

Ala

Lys

Pro

Gln

Ala

310

Lys

Gly

Asp

Ala

Asp

His

135

Thr

Glu

Lys

Lys

Pro

215

Val

Lys

Ala

Leu

Leu
295

Thr

Glu

Val

Met

Ala
375

Phe

120

His

ile

Glu

Gly

Thr

200

Phe

Tyr

Asn

Ile

Lys

280

Thr

Ala

Gly

Gln

Tyr

360

Ala

Pro

Asp

Ser

Glu

Ile

185

Glu

Ile

Lys

Gly

Ser

265

Lys

Gly

Ser

Lys

Ala

345

Val

Lys

Ile

Glu

Tyr

Cys

170

Leu

Lys

Ser

Asp

Gln

250

Arg

Gln

Ser

Ser

Lys

330

Leu

Val

Gln

Ala

Glu

Glu

155

Pro

Lys

Gly

Ala

Leu

235

Val

Leu

Leu

Lys

Ser

315

Pro

Glu

Glu

Tyr

Trp

Asn

140

Gly

Ala

Gln

Lys

Lys

220

Val

Ser

Tyr

Asp

Val
300

Ala

Gly

Pro

Met

Gln
380

122

Lys

125

Glu

Val

Glu

Leu

Glu

205

Met

Gln

Ala

Glu

Gln

285

Ser

Pro

Ser

Leu

Lys

365

Ala

Gly

Thr

Thr

Leu

Arg

190

Leu

Leu

Leu

Tyr

Thr

270

Val

Ala

Glu

Phe

Gly

350

Glu

Ala

Pro

Thr

Leu

Ser

175

Thr

Ser

Phe

Lys

Ser

255

Ala

Ala

Val

Asn

Lys

335

Lys

Ser

Ala

Tyr

Ser

Pro

160

Val

Ile

Ser

Asn

Pro

240

Ile

Arg

Lys

Leu

Arg

320

Ser

Ser

Arg

Ser
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Lys

385

Tyr

Lys

Gln

Ala

Ser

465

Ala

Ala

Lys

Glu

Val

545

Ala

Gly

Thr

Ser

Pro

625

Met

Asn

Ile

Glu

Asn

Leu

Val

450

Val

Met

Ala

Ile

Gln

530

Ile

Leu

Asn

Leu

Asn

610

Ser

Ala

Pro

Ala

Ala

Asn

Gln

435

Val

Lys

Asp

Gln

Leu

515

Ile

Asn

Lys

Asp

Ser

595

Tyr

Leu

Ala

Ser

Lys

Leu

Gly

420

Lys

Asp

Lys

Asp

Asp

500

Pro

Ala

Leu

Tyr

Gly

580

Val

Gly

Val

Pro

Leu

Met

Ser

405

Lys

Leu

Thr

Asp

Asn

485

Asn

Val

Asn

Ser

Ala

565

Val

Gly

Lys

Pro

His

645

Lys

Pro

390

Arg

Asn

Met

Gly

Glu

470

Gly

His

Lys

Gly

Leu

550

Ala

Ser

Ala

Gly

Asp

630

Val

Pro

Glu

Asp

Arg

Lys

Val

455

Gly

His

Phe

Val

Ile

535

Gly

Ser

Glu

Thr

Leu

615

Gly

Ala

Lys

Val

Thr

Ala

Gly

440

Asp

Tyr

Gly

Ser

Leu

520

Ile

Gly

Lys

Ile

Asn

600

Asp

Asn

Ala

Gln

Glu

Gln

Ala

425

Lys

His

Asn

Thr

Met

505

Asp

Tyr

Pro

Asn

Ser

585

Asn

Met

Val

Ala

Ile

Phe

Tyr

410

Asn

Lys

Thr

Tyr

His

490

Ala

Ser

Ala

Tyr

Val

570

Tyr

Leu

Val

Thr

Ala
650

Ala

Val

395

Pro

Ala

Leu

Leu

Val

475

Val

Gly

Ser

Ala

Ser

555

Thr

Pro

Asp

Ala

Tyr

635

Gly

Ser

Glu

Tyr

Asp

Lys

Ala

460

Gly

Ser

Ile

Gly

Asp

540

Arg

Ile

Ala

Leu

Pro

620

Met

Leu

Leu

123

Gln

Gln

Ile

Asp

445

Asp

Arg

Gly

Asn

Ser

525

His

Val

Val

Ser

Val

605

Gly

Ser

Leu

Val

Trp

Gln

430

Thr

Leu

Thr

Ile

Ala

510

Gly

Gly

Met

Ala

Ser

590

Ser

Thr

Gly

Leu

Gln

Ser

415

Phe

Val

Ser

Ala

Ile

495

Tyr

Asp

Ala

Glu

Ala

575

Lys

Asp

Asp

Thr

Ser
655

Leu Thr Glu

Gln

400

Leu

Glu

Ile

Gly

Asp

480

Ala

Ala

Thr

Lys

Tyr

560

Thr

Tyr

Tyr

Ile

Ser

640

Gln

Thr



03813316. 4

Eﬁ

£dl

*  F109/156T0

Thr

Asp

Ser

706

Leu

Gly

Val

Ile

His

785

Asn

Arg

Val

Ile

Met
865

Ala

Leu

690

Gly

Asn

Thr

Leu

Pro

770

Gln

Pro

Thr

Ile

Asn

850

Thr

210>
Q21>
212>
213>

<2205
2215
222>

<400>

catcagaaaa gcactttctt tttctgcatt tgaaccggtc atcgtcagag ctgegggttt

Asp

675

Asp

Trp

Met

Ala

Gly

755

Ala

Ala

Ser

Ala

Ala
835

Lys

Thr

55
1540
DNA

660

Val

Ile

Gly

Lys

Lys

740

Thr

Gln

Glu

Val

Ala

820

Gln

Gln

Glu

Ala

Glu

Arg

Val

725

Ser

Gly

Lys

Thr

Lys
805

Gly

Gly

Lys

Lys

CDS

(505) .. (1050)

55

Phe

Pro

Leu

710

His

Gly

Thr

Ala

Ser

790

Arg

Tyr

Arg

Asp

Ala
870

Glu

Ala

695

Asn

Pro

Val

Ala

Gly

775

Leu

Ile

Thr

Ala

Met

855

Ala

Glu

680

Ala

Val

Val

Thr

Gly

760

Gln

Arg

Thr

Ile

Asp
840

Pro

Met

665

Gln

Gln

Phe

Leu

Val

745

Lys

Val

Thr

Asn

Lys

825

Ala

Phe

Ser

Asp

Ile

His

Asn

730

Lys

Ser

Leu

Val

Lys
810

Val

Ser

Cys

Lys

Asn

Pro

Ala

715

Arg

Ile

Gly

His

Val

795

Asp

Lys

Val

Met

Pro

Gly

700

Ala

His

Leu

Ala

Val

780

Glu

Thr

Asn

Ser

Ser
860

124

Asn

685

Tyr

Ser

Thr

Arg

Phe

765

Ala

Lys

Ala

Ala

Val
845

Pro

670

Pro

Asp

Val

Ala

Gly

750

Ser

Ala

Ala

Val

Cys
830

Lys

His

Asp

Phe

Phe

Val

735

Lys

Val

Ser

Pro

Thr
815

Lys

Val

Leu

Tyr

Val

Glu

720

Thr

Gln

Lys

Gly

Lys

800

Gly

Lys

Lys

Leu

60
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tatccgtttt atccgettta getgttttat ctgttttatt cgttttatct gttttattac 120
tatccgecga acgecgeget ttcattgact gtetttettt tteccgetca gggetgtatg 180
gatcgtaatt gtcatagtac tcttcgtage tgctcatttt gaggcaatca ccgeectttgg 240
gtcatgatat gataatgtat tataaagagg ggcgttttge ctgtgecatat ataacggttt 300
ttcgtgetgt aaataagetg atcaactgac aaaattcaac attgaataaa ggattttteg 360
tttcaaccgec taatattata tgtatcaacc atttttttac ggctgegect gecggtgett 420
gcggaaagca ttcagacgga cggectgata tgatagaagg ageggaatge cgatgaaacg 480
atccggaagt gaaggagagt actt atg aaa aat agt aga aaa aaa gag atc 531

Met Lys Asn Ser Arg Lys Lys Glu Ile
tta tcg tgg gtg aaa aca ctt gtc atc gcc geca geg ctt gtg atg gtt 579
Leu Ser Trp Val Lys Thr Leu Val Ile Ala Ala Ala Leu Val Met Val
10 15 20 25
tge cge tat ttt ctg ttt acg ccg tca acc gtt ttg gga gat tca atg 627
Cys Arg Tyr Phe Leu Phe Thr Pro Ser Thr Val Leu Gly Asp Ser Met
30 35 40
tat ccg act tta gag gac ggc aac atg gtc atg gtt agt aag atc age 675
Tyr Pro Thr Leu Glu Asp Gly Asn Met Val Met Val Ser Lys Ile Ser
45 50 55

gat att cag cgc ttt gat aaa att att ttt cac gcg cct gat tcg gat 723
Asp Ile Gln Arg Phe Asp Lys Ile Ile Phe His Ala Pro Asp Ser Asp

60 65 70
gaa aac tat gtg aaa agg gtg atc ggg ctc ccg gga gat acg atc gaa 771
Glu Asn Tyr Val Lys Arg Val Ile Gly Leu Pro Gly Asp Thr Ile Glu

75 80 85
atg aag gat gat gtc ctt tat ata aac gga aaa gca tac gat gaa cct 819
Met Lys Asp Asp Val Leu Tyr Ile Asn Gly Lys Ala Tyr Asp Glu Pro
90 95 100 105
tat tta aag aaa aac aag caa aag ctg acg ctt cat gaa cat tta acc 867
Tyr Leu Lys Lys Asn Lys Gln Lys Leu Thr Leu His Glu His Leu Thr
110 115 120
gat aat ttc aca ttg gag aaa tta aca ggt gaa caa aag gtg ccg gaa 915
Asp Asn Phe Thr Leu Glu Lys Leu Thr Gly Glu Gln Lys Val Pro Glu
125 130 135

gat cac ttg ttc gtg atg ggg gat aac cgt caa aac agc aaa gac agc 963
Asp His Leu Phe Val Met Gly Asp Asn Arg Gln Asn Ser Lys Asp Ser

140 145 150
cge ttt ttc gga ttt atc aca atg gac tcc gtt gtc ggc aaa gtt gag 1011
Arg Phe Phe Gly Phe Ile Thr Met Asp Ser Val Val Gly Lys Val Glu

155 160 165

ttc cgt tat ttc cct ttc aat gag atc ggc gga ata gaa tagaaaacaa 1060
Phe Arg Tyr Phe Pro Phe Asn Glu Ile Gly Gly Ile Glu
170 175 180
aaaggcttcc catgatacct aatgggaagt ctttttgttt gtcgcaaagt caccaaaagt 1120
ggtttaaacc aagccgectat gecttgagcac ggeggecaatt ctactattca cttaaattta 1180
aattagagcc agtttttgat atcgcagttg cagaattagg tctctctgaa ttataaggat 1240
tgectttaat ttggtataaa agcectgttta atcgetgatt acccaaacaa aaataactaa 1300

125
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aaaatcctcg atttaacaat ttagtgtatg gtactcttta

tctttticge tccaaagcaa cataccgtat ttcttggttt

attttttatt gttatcgcaa ttcttacgtt gtttgectgea

cataaattct gataggaggt cattatgttt aatagacaac

<210> 56
<211> 182
<212> PRT

213>

<400> 56

Met

1

Val

Pro

Asn

Ile

65

Ile

Ile

Lys

Leu

Asp

145

Met

Glu

Lys Asn

Ile Ala

Ser Thr
35

Met Val
50

Ile Phe

Gly Leu

Asn Gly

Leu Thr
115

Thr Gly

130

Asn Arg

Asp Ser

Ile Gly

210> 57
211> 2212
<212> DNA

Ser

Ala

Val

Met

His

Pro

Lys

100

Leu

Glu

Gln

Val

Gly
180

WA AT B

Arg

Ala

Leu

Val

Ala

Gly

85

Ala

His

Gln

Asn

Val

165

Ile

Lys

Leu

Gly

Ser

Pro

70

Asp

Tyr

Glu

Lys

Ser

150

Gly

Glu

Lys

Val

Asp

Lys

55

Asp

Thr

Asp

His

Val

135

Lys

Lys

Glu

Met

Ser

Ile

Ser

Ile

Glu

Leu

120

Pro

Asp

Val

Ile

Val

25

Met

Ser

Asp

Glu

Pro

105

Thr

Glu

Ser

Glu

Leu

10

Cys

Tyr

Asp

Glu

Met

Tyr

Asp

Asp

Arg

Phe
170

Ser

Arg

Pro

Ile

Asn

75

Lys

Leu

Asn

His

Phe

155

Arg

aacatgtaat caaaaaacta

gttttttagt tgttctaaat
atgattgaag tactatatta

agatagatca tctgcttgaa

Trp Val Lys Thr Leu
15

Tyr Phe Leu Phe Thr
30

Thr Leu Glu Asp Gly
45

Gln Arg Phe Asp Lys
60

Tyr Val Lys Arg Val

Asp Asp Val Leu Tyr
95

Lys Lys Asn Lys Gln
110

Phe Thr Leu Glu Lys
125

Leu Phe Val Met Gly
140

Phe Gly Phe Ile Thr
160

Tyr Phe Pro Phe Asn
175

126

1360

1420

1480

1540
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213> MR ZFATE

220>
221> CDS
222> (2)..(604)

<400> 57

g ttt tca ggc tct gtt aca caa gga atc atc tca gga acc gaa cgc gct
Phe Ser Gly Ser Val Thr Gln Gly Ile Ile Ser Gly Thr Glu Arg Ala
1 5 10 15

gtg ccg gtc gat tcc aac gga gac gga cag ccg gac tgg aac gcc gaa
Val Pro Val Asp Ser Asn Gly Asp Gly Gln Pro Asp Trp Asn Ala Glu

20 25 30

gta ctg cag acg gat gct gec att aac ccg ggt aac agc gga ggc geg
Val Leu Gln Thr Asp Ala Ala Ile Asn Pro Gly Asn Ser Gly Gly Gly
35 40 45

ctg ttt aat att gat gga aaa gtc atc ggc att aat tcg atg aaa atc
Leu Phe Asn Ile Asp Gly Lys Val Ile Gly Ile Asn Ser Met Lys Ile
50 55 60

gct gaa tca gee gtc gaa gge atc ggt cig age att ccg gec aac ctt
Ala Glu Ser Ala Val Glu Gly Ile Gly Leu Ser Ile Pro Ala Asn Leu
65 70 75 80

gce att ccg gtt atc gaa gat ttg gaa acg tac ggt gaa gtg aga cgg
Ala Ile Pro Val Ile Glu Asp Leu Glu Thr Tyr Gly Glu Val Arg Arg
85 90 95

ccg tat ctc gga att gag atg aaa tca ctt ggc gat atc gca age tac
Pro Tyr Leu Gly Ile Glu Met Lys Ser Leu Gly Asp Ile Ala Ser Tyr
100 105 110
cac tgg cag gaa acg ctt aaa ctg ccg aaa aac gta aca tca ggc gta
His Trp Gln Glu Thr Leu Lys Leu Pro Lys Asn Val Thr Ser Gly Val
115 120 125
gtt gtg atg ggt gtt cag ccg gta tct cct geca gge aga gec ggt ctg
Val Val Met Gly Val Gln Pro Val Ser Pro Ala Gly Arg Ala Gly Leu
130 135 140

aaa gag ctc gat gtc atc gtc gaa ttt aac ggt gac cgt gtt tac gat
Lys Glu Leu Asp Val Ile Val Glu Phe Asn Gly Asp Arg Val Tyr Asp

145 150 155 160
atc gtt gat ctg cgt aaa aag ctt tac acc aaa aac gtc ggc gac aag
Tle Val Asp Leu Arg Lys Lys Leu Tyr Thr Lys Asn Val Gly Asp Lys
165 170 175
gta aaa atc aaa tac ctg cgg ggc gga aaa gaa aag aca aca gaa gta
Val Lys Ile Lys Tvr Leu Arg Gly Gly Lys Glu Lys Thr Thr Glu Val
180 185 190
aag ctg acc cga tcc caa tta gga agc tgataaagac agtctggecg
Lys Leu Thr Arg Ser Gln Leu Gly Ser
195 200
gtacggeegg getgtttttt tattatgaag cgeccaacga atgatcgtca aaaggaaaaa
atgtgatttt tggagagtga aatgagattt tttctgagtg aataatcgaa tttttgggtg

tgaattccaa gtttttgece tgcaaaaatt atagtttgta aaaaatggac aaagcatcat

attgegtttc aattttgegt acgatatgat gacttitaata ttctgacaaa tggccgattt

127

49

97

145

193

241

289

337

385

433

481

529

577

624

684

744

804

864
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aatgcaggat ttaaagatca gggcggaaag ggagatagga tgagtcagca tgcacttgta 924
ttacaatctg attttggect tgatgacggg gcggtaaatg cgatgtacgg tgtggettat 984

tcggttgaca gttcaattcg gatttttgat ttgacgcaca acattcccgt ttttcacatt 1044

tgtgaagctt cctatcgget getgcagtec gittcttatt ggectgaagg cactgtette 1104
gtgtcggteg tcgatccagg ggtcggetca gaacgecgea gegtcgeagt cagaacctct 1164
tccaatcaat atatcatcac accagacaac ggaacactca cccacatcag ccggcaaaat 1224
ggaattgccg aggegegeta tcttgatgaa gegcaaaaca ggettccaaa atcaggegaa 1284
tcacatacat tccatggacg cgacatttac gcctacaccg gggcaagact ggcagecgge 1344
gctctecaget tcgacaggat cggtccggaa gttictatag attccatcgt caaactgeeg 1404
gtcatggaag cgtacatcga aaatgattgg ataaccggaa cgatcgatat tttagatgtc 1464
cggtttggaa acctttggac gaatatcagc cggacgctct tcaagtcact tgatgttcaa 1524
tacggagatc cagtagaagt cgtcatcaag catgaagaca caaaagtcta tcagcaaacg 1584
ttggcatttg geeggtegtt tgecgatatg cctgtaggea ageeggttgt ttatatcaat 1644
tcattagace gettgggcat tgecctcaac caaggatcat ttgctaaaac ataccatatt 1704
ggcacaggca tcaactggeg gatttctctt cgaaaaagta tatagcgtta gacaaaagag 1764
cctgattttec cagtcagget cttgettttg tgtcattctt atgacataaa aacggttgtce 1824
acacattttt cagctaatcg tgaagacagc aacctctica aaaaatggtt cttttgtcac 1884
attggtacct aagtcatatt gtctaaaaca agagaaaaga atatattgag ggggtgtgec 1944
gctgetatga aaaaattcat tcaattcatt tgtttggaaa acgagtgtcc ggaggaatga 2004
tatgaacgac aatgtgcagg ctgcgttgaa aacgctgtct aatgtaaaga gcagaagtat 2064
cttgtccgtt tttgtgctat gtctgatcac actggggett tacataccat actggtttct 2124
atccaggaaa aaaagcttcg atttgetgec ttatcatgat attccctaca ccacgttaaa 2184
agctatcata ttttatcatt tattttct 2212
<210> 58

211> 201

212> PRT

213> MR HFMFHE

<400> 58

Phe Ser Gly Ser Val Thr Gln Gly Ile Ile Ser Gly Thr Glu Arg Ala

1 5 10 15

Val Pro Val Asp Ser Asn Gly Asp Gly Gln Pro Asp Trp Asn Ala Glu
20 25 30

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

Leu Phe Asn Ile Asp Gly Lys Val Ile Gly Ile Asn Ser Met Lys Ile

128



03813316. 4

)%i

£dl

*x*  F114/156T0

50

Ala Glu Ser
65

Ala Ile Pro

Pro Tyr Leu

His Trp Gln
115

Val Val Met
130

Lys Glu Leu
145

Ile Val Asp

Val Lys Ile

Lys Leu Thr
195

<210> 59
211> 1519
<212> DNA

Ala

Val

Gly

100

Glu

Gly

Asp

Leu

Lys

180

Arg

Val

Ile

85

Ile

Thr

Val

Val

Arg

165

Tyr

Ser

213> MUK GFHIAE

<220>
<221> CDS

<222> (501)..(1016)

<400> 59
aaaaagctcg

gagcattgga
atttgtacct
tgattaaagt
ttattgaacg
agggaaatga
tagagggatt
aaaatgtaga

taaaggagcg

55

Glu Gly Ile
70

Glu Asp Leu

Glu Met Lys

Leu Lys Leu
120

Gln Pro Val
135

Ile Val Glu
150

Lys Lys Leu

Leu Arg Gly

Gln Leu Gly
200

aaaggggttt atgatgaagg

ttctataagc aatatcgaat

tgtccgaata tgcgaaaace

agacaggacc accgcagece

gagagatgat
ggtatttcet
ticcgagggg
aaaggactgg

gcagattgaa

gaacataaca

tttataaaaa

gaagcggaga

Gly

Glu

Ser

105

Pro

Ser

Phe

Tyr

Gly

185

Ser

Leu Ser
75

Thr Tyr
90

Leu Gly

Lys Asn

Pro Ala

Asn Gly
155

Thr Lys
170

Lys Glu

atattctgeg

ttaaagaaca

cgggaatcat

gtgcaataaa

aaaaaataaa

gagaaaatga

tcatcttcaa

60

Ile

Gly

Asp

Val

Gly

140

Asp

Asn

Lys

Pro

Glu

Ile

Thr

125

Arg

Arg

Val

Thr

Ala

Val

Ala

110

Ser

Ala

Val

Gly

Thr
190

tgaaattgga

tgacctgaca

tcaggagaag

aaaacttgaa

aaaacttttt

ccattcgaat

tcttcttcaa

gaattcgtga aaaaggggaa caagagaaat

Asn Leu
80

Arg Arg
95

Ser Tyr

Gly Val

Gly Leu

Tyr Asp
160

Asp Lys
175

Glu Val

atgattgecce
aaagggcaat
ctggetgaga
atgaagggct
ccgacggaaa
cgtgtggeat
agagtaagaa

tattgacacg

atg aca gta aat ata aaa agg tgt acc ctt gaa

Met Thr Val Asn Ile Lys Arg Cys Thr Leu Glu

1

5

129

10

60
120
180
240
300
360
420
480
533
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gac tta cac aag ctt cag gaa att ggt tat gaa aca ttt aat gag aca 581
Asp Leu His Lys Leu Gln Glu Ile Gly Tyr Glu Thr Phe Asn Glu Thr

15 20 25
ttt aag cat cag aat tcg cca gaa aat atg aaa gcc tac ttg gac aag 629
Phe Lys His Gln Asn Ser Pro Glu Asn Met Lys Ala Tyr Leu Asp Lys
30 35 40
gca ttt aac tta aaa caa tta gaa aaa gaa tta tcc aat agc tct tcg 677
Ala Phe Asn Leu Lys Gln Leu Glu Lys Glu Leu Ser Asn Ser Ser Ser
45 50 55
caa ttc ttt ttt gtt tat ttt aac aac gaa atc gct gga tat tta aag 725
Gln Phe Phe Phe Val Tyr Phe Asn Asn Glu Ile Ala Gly Tyr Leu Lys
60 65 70 75
gtc aac acc gat gag gcc cag tct gaa aaa atg ggt gat gaa tca ctt 773
Val Asn Thr Asp Glu Ala Gln Ser Glu Lys Met Gly Asp Glu Ser Leu
80 85 90
gaa atc gag aga att tat atc aag aac aac ttt caa aaa cac ggc ctg 821
Glu Ile Glu Arg Ile Tyr Ile Lys Asn Asn Phe Gln Lys His Gly Leu
95 100 105
gge aaa tat ctg ttc aat aaa gct gtg gaa att gca aag gaa ctg aat 869
Gly Lys Tyr Leu Phe Asn Lys Ala Val Glu Ile Ala Lys Glu Leu Asn
110 115 120
aaa aag aaa atc tgg ctg ggc gta tgg gaa aaa aac gaa aat geg att 917
Lys Lys Lys Ile Trp Leu Gly Val Trp Glu Lys Asn Glu Asn Ala Ile
125 130 135
gct ttt tat aag aaa atg ggg ttt gta caa acc ggc gec cac tet ttt 965
Ala Phe Tyr Lys Lys Met Gly Phe Val Gln Thr Gly Ala His Ser Phe
140 145 150 155
tat atg gga gat gaa gag caa acg gac ttt atc atg gcc aaa aca atc 1013
Tyr Met Gly Asp Glu Glu Gln Thr Asp Phe Ile Met Ala Lys Thr Ile
160 165 170
cta taacttttita aaaggaggat gacgatgtat attccaaaat attttaaagt 1066
Leu
cgaaaatgct gatgaaattt tggattttgt ccaaaaaaac tcttttggca cgattgttac 1126
gacagaacaa gggaagccaa tcgegactca tttigecttta gggctcaata aaaaaggega 1186
tgattactat atcactggcc atatcgctta tggaaacccg caggtgggaa ctttggaaac 1246
ctgtaaagat gtgcttgtca tgtttcaggg geegeacgea tatatttett cttcctggta 1306
tgggcatgag gatgttccaa catggaatta tcaagccgtc catatatacg gtaaagcaag 1366
cattctagag agagatgaat taatagaaga attaacaatc atgatggaaa aatacgagaa 1426
gcatcgggaa aatccaattt tatgggataa ccttictect caacttttgg agagacaact 1486
gaaagcgatt gtcgggttita agattaaggt gga 1519
<210> 60
211> 172
<212> PRT
213> HERFMITHE
<400> 60

130
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Met

Gln

Ser

Gln

Tyr

65

Ala

Tyr

Asn

Leu

Met

145

Glu

Thr

Glu

Pro

Leu

50

Phe

Gln

Ile

Lys

Gly

130

Gly

Gln

<210>
211>
212>
213>

<220>
221>
222>

<400>
tcgttgacaa

Val

Ile

Glu

Glu

Asn

Ser

Lys

Ala

115

Val

Phe

Thr

61
2072
DNA

Asn

Gly

Asn

Lys

Asn

Glu

Asn

100

Val

Trp

Val

Asp

Ile

Tyr

Met

Glu

Glu

Lys

85

Asn

Glu

Glu

Gin

Phe
165

A AT B

CDS

(501). . (2009)

61

gcatgtctte

gcgaacaaag

geegetgagt

tttgagacga

ctcgecagea

agcggttaaa
tcactccggt
aagaatccat
gtgaactcgg
caaagtaaat

aaggaaagtt

Lys

Glu

Lys

Leu

Ile

70

Met

Phe

Ile

Lys

Thr

150

Ile

Arg

Thr

Ala

Ser

55

Ala

Gly

Gln

Ala

Asn

135

Gly

Met

Cys

Phe

Tyr

40

Asn

Gly

Asp

Lys

Lys

120

Glu

Ala

Ala

tgcatcaaac

cattcegecece

tgtgaggatt

Thr Leu Glu
10

Asn Glu Thr
25

Leu Asp Lys

Ser Ser Ser

Tyr Leu Lys
75

Glu Ser Leu
90

His Gly Leu
105

Glu Leu Asn

Asn Ala Ile

His Ser Phe
155

Lys Thr Ile
170

atcgecggaca agccggttga

atcgtaataa

ccecgtgatca agagctacac

gtgcttgtga

gggaaccttg ataaactgag

tccattttge

Asp

Phe

Ala

Gln

Val

Glu

Gly

Lys

Ala

140

Tyr

Leu

Leu

Lys

Phe

45

Phe

Asn

Ile

Lys

Lys

125

Phe

Met

His

His

30

Asn

Phe

Thr

Glu

Tyr

110

Lys

Tyr

Gly

tcactgttge

cggcaaatat

cggtcgagag

caagccgeca

cgaaaaagat

agaacatcct

131

Lys Leu
15

Gln Asn

Leu Lys

Phe Val

Asp Glu

Arg Ile
95

Leu Phe

Ile Trp

Lys Lys

Asp Glu
160

ttgttecteeg
tgcggaaacg
cgeegtgacg
atcccatttt
cgcggeaaag

ttctataaag

60
120
180
240
300

360
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aaaatagaga tgaattcaga aaagcacgca gttatttgct aaaatatatg atatgaaacc
ccatcgggaa aaaatgtttt tcctattata acattgttgt tttaatttta ctcactttge

tgataaggag ctgtgaacgce atg ttt tat gcc ttt aaa gat ttc gaa aaa aaa
Met Phe Tyr Ala Phe Lys Asp Phe Glu Lys Lys
1 5 10

gaa acg ctt tta atc gga ctg ttt aaa aaa agc cgg ctg tac ggt aag
Glu Thr Leu Leu Ile Gly Leu Phe Lys Lys Ser Arg Leu Tyr Gly Lys
15 20 25

gct gaa gaa atc gac cgc ctt ttg aac ggc cag ctt tct cag ctg ctg
Ala Glu Glu Ile Asp Arg Leu Leu Asn Gly Gln Leu Ser Gln Leu Leu
30 35 40

aaa gac ggg gat gta tct tcc aaa aaa gcg aaa gtg tct aaa ata ttt
Lys Asp Gly Asp Val Ser Ser Lys Lys Ala Lys Val Ser Lys Ile Phe
45 50 55

acc cct tcg ctt cag gga gtc aaa cgc att tat atc gtc gga ttg ggc
Thr Pro Ser Leu Gln Gly Val Lys Arg Ile Tyr Ile Val Gly Leu Gly
60 65 70 75

cgt gaa gcg gaa ttt acc ttc gag gat gcg aag cag tge ttt gec gaa
Arg Glu Ala Glu Phe Thr Phe Glu Asp Ala Lys Gln Cys Phe Ala Glu
80 85 90

gct gtt cag ctg att cac aaa gat cga aag cag gag tta acc gtc atg
Ala Val Gln Leu Ile His Lys Asp Arg Lys Gln Glu Leu Thr Val Met
95 100 105

ctc gac agc ttc gta tcc gaa gaa gtc cca gct get gac gee gea cat
Leu Asp Ser Phe Val Ser Glu Glu Val Pro Ala Ala Asp Ala Ala His
110 115 120

gca ttg get gaa tcg tge atg ctg tca tge tat gaa gtg cag gat tac
Ala Leu Ala Glu Ser Cys Met Leu Ser Cys Tyr Glu Val Gln Asp Tyr
125 130 135

aag cac aga tca aat gtg cct gat caa tgt ctg caa agc gtc tat gtt
Lys His Arg Ser Asn Val Pro Asp Gln Cys Leu Gln Ser Val Tyr Val
140 145 150 155

ttg aca gac cat gac ctg aag gag att cag gcg agt ctg cat gtc gga
Leu Thr Asp His Asp Leu Lys Glu Ile Gln Ala Ser Leu His Val Gly
160 165 170

cag gtg tac gga aat gcg acg aat tcg geg aga acc ctc gtg aac atg
Gln Val Tyr Gly Asn Ala Thr Asn Ser Ala Arg Thr Leu Val Asn Met
175 180 185

ccg ggg aac atg ctg aca gcg gcg gat ctc geg tca tat gee get gaa
Pro Gly Asn Met Leu Thr Ala Ala Asp Leu Ala Ser Tyr Ala Ala Glu
190 195 200

ttg gcg geg aaa tac gaa tit gaa tgt gaa att ctt gaa aag gct gaa
Leu Ala Ala Lys Tyr Glu Phe Glu Cys Glu Ile Leu Glu Lys Ala Glu
205 210 215

atg gaa gag ctc ggg atg ggc ggt ctc ctc geg gtc aac caa gga tca

Met Glu Glu Leu Gly Met Gly Gly Leu Leu Ala Val Asn Gln Gly Ser

220 225 230 235

gaa gag ccg ccg aaa atg atc gtc ttg aaa tat caa gga aaa gaa aca

Glu Glu Pro Pro Lys Met Ile Val Leu Lys Tyr Gln Gly Lys Glu Thr
240 245 250

tgg gat gac gtc atc ggt tta gtc ggc aaa ggg att acg ttt gat acc

132

420

480

533

581

629

677

725

773

821

869

917

965

1013

1061

1109

1157

1205

1253

1301
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Trp

gea
Gly

gat
Asp

gaa
Glu
300

aac
Asn

ttg
Leu

ctg
Leu

gtg
Val

gga
Gly
380

cag
Gln

ccg
Pro

gat
Asp

acg
Thr

atc
Ile
460

ggec
Gly

gtt
Val

Asp

ggc
Gly

atg
Met
285

ttg
Leu

atg
Met

agc
Ser

gcg
Ala

ctg
Leu
365

acg
Thr

gtg
Val

att
Ile

ctt
Leu

tte
Phe
445

gee
Ala

gga
Gly

tcg
Ser

Asp

tat
Tyr
270

ggC
Gly

ageg
Arg

att
Ile

ggc
Gly

cte

Leu
350

atc
Ile

gaa

Glu

aga
Arg

act
Thr

aac
Asn
430

cte

Leu

gga
Gly

acg
Thr

gga
Gly

Val
255

teg
Ser

gga
Gly

ccg
Pro

tcg
Ser

aag
Lys
335

get
Ala

gat
Asp

acg
Thr

cag
Gln

gaa
Glu
415

aat
Asn

g8C
Gly

acg
Thr

ggc
Gly

aat

Asn
495

Ile

att
Ile

gee
Ala

gaa
Glu

gga
Gly
320

acg
Thr

gac
Asp

gtc
Val

acg
Thr

gcg
Ala
400

aaa
Lys

tca
Ser

gaa
Glu

gca
Ala

gtg
Val
480

ttt
Phe

Gly

aag
Lys

gce
Ala

caa
Gln
305

agc
Ser

att
Ile

gga
Gly

gcg
Ala

gga
Gly
385

gect
Ala

gac
Asp

ccg
Pro

tte
Phe

acg
Thr
465

atg
Met

gta
Val

Leu

aca
Thr

age
Ser
290

aac
Asn

gca
Ala

gag
Glu

ctg
Leu

aca
Thr
370

gCB
Ala

gaa
Glu

aaa
Lys

ggcC
Gly

gee
Ala
450

aca

Thr

gtg
Val

gtc
Val

Val

aag
Lys
275
gtt
Val

gtg
Val

atg
Met

atc
Ile

aca
Thr
355

ctg
Leu

atg
Met

gaa
Glu

aaa
Lys

agg
Arg
435

gag
Glu

gct
Ala

aga
Arg

ttt
Phe

Gly
260

agc
Ser

ttg
Leu

ctt
Leu

aag
Lys

ttg
Leu
340

tat
Tyr

acc
Thr

aca

Thr

gC8
Ala

aga
Arg
420

gaa
Glu

cag
Gln

caa
Gln

acg
Thr

cat
His
500

Lys

ggg
Gly

gga
Gly

gce
Ala

ccg
Pro

325

aat
Asn

gcg
Ala

gga
Gly

aat
Asn

gga
Gly
405

gta
Val

g8¢C
Gly

acg
Thr

aac
Asn

ctt
Leu
485

tce
Ser

Gly

att
Ile

gCg
Ala

gtg
Val
310

gac
Asp

acg
Thr

aag
Lys

ggcC
Gly

cat
His
390

gaa
Glu

aaa
Lys

cat
His

cca
Pro

tca
Ser
470

gtc
Val

ctt
Leu

Ile

gte
Val

atg
Met
295

att
Ile

gac
Asp

gac
Asp

cac
His

gtc
Val
375

gat
Asp

gcg
Ala

aac
Asn

gcg
Ala

tgg
Trp
455

tgc
Cys

acg
Thr

tge
Cys

Thr

ggc
Gly
280

gaa
Glu

ccg
Pro

gtc
Val

gee
Ala

cac
His
360

gtc
Val

ccg
Pro

att
Ile

age
Ser

att
Ile
440

gtt
Val

ttt
Phe

ttt
Phe

Phe
265

atg
Met

:497:4
Ala

tcg
Ser

atc
Ile

gaa
Glu
345

gga
Gly

gta
Val

ctt
Leu

tgg
Trp

caa
Gln
425

atg
Met

cac
His

gga
Gly

gtc
Val

Asp

aag
Lys

atc
Ile

act
Thr

gtt
Val
330

gga
Gly

get
Ala

gct
Ala

tat
Tyr

cag
Gln
410

atg
Met

gce
Ala

ctt
Leu

ccg
Pro

gag
Glu
490

tagagggesa

tttttttatg gaaaaacgca gatgtctcat tgacgcatta taaacatggt gta

<210> 62
<211> 503
<212> PRT

133

Thr

tce
Ser

g8cC
Gly

gat
Asp
315

tee
Ser

agg
Arg

tce
Ser

ctg
Leu

cag
Gln
395

ctt
Leu

gee
Ala

gga
Gly

gac
Asp

aaa
Lys
475
cgg
Arg

1349

1397

1445

1493

1541

1589

1637

1685

1733

1781

1829

1877

1925

1973

2019

2072
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213> A AT E

<400> 62

Met Phe Tvr

1

Gly

Arg

Ser

Gly

Thr

His

Ser

Cys

Val

145

Leu

Ala

Thr

Glu

Met

225

Met

Gly

Leu

Leu

Ser

50

Val

Phe

Lys

Glu

Met

130

Pro

Lys

Thr

Ala

Phe

210

Gly

Ile

Leu

Phe

Leu

35

Lys

Lys

Glu

Asp

Glu

115

Leu

Asp

Glu

Asn

Ala

195

Glu

Gly

Val

Val

Ala

Lys

Asn

Lys

Arg

Asp

Arg

100

Val

Ser

Gln

Ile

Ser

180

Asp

Cys

Leu

Leu

Gly

Phe

5

Lys

Gly

Ala

Ile

Ala

85

Lys

Pro

Cys

Cys

Gln

165

Ala

Leu

Glu

Leu

Lys

245

Lys

Lys

Ser

Gln

Lys

Tyr

70

Lys

Gln

Ala

Tyr

Leu

150

Ala

Arg

Ala

Ile

Ala

230

Tyr

Gly

Asp

Arg

Leu

Val

Ile

Gln

Glu

Ala

Glu

135

Gln

Ser

Thr

Ser

Leu

215

Val

Gln

Ile

Phe

Leu

Ser

40

Ser

Val

Cys

Leu

Asp

120

Val

Ser

Leu

Leu

Tyr

200

Glu

Asn

Gly

Thr

Glu

Tyr

25

Gln

Lys

Gly

Phe

Thr

105

Ala

Gln

Val

His

Val

185

Ala

Lys

Gln

Lys

Phe

Lys

10

Gly

Leu

Ile

Leu

Ala

Val

Ala

Asp

Tyr

Val

170

Asn

Ala

Ala

Gly

Glu

250

Asp

Lys

Lys

Leu

Phe

Gly

75

Glu

Met

His

Tyr

Val

155

Gly

Met

Glu

Glu

Ser

235

Thr

Thr

Glu

Ala

Lys

Thr

60

Arg

Ala

Leu

Ala

Lys

140

Leu

Gln

Pro

Leu

Met

220

Glu

Trp

Gly

134

Thr

Glu

Asp

45

Pro

Glu

Val

Asp

Leu

125

His

Thr

Val

Gly

Ala

205

Glu

Glu

Asp

Gly

Leu

Glu

30

Gly

Ser

Ala

Gln

Ser

110

Ala

Arg

Asp

Tyr

Asn

190

Ala

Glu

Pro

Asp

Tyr

Leu

15

Ile

Asp

Leu

Glu

Leu

95

Phe

Glu

Ser

His

Gly

175

Met

Lys

Leu

Pro

Val

255

Ser

Ile

Asp

Val

Gln

Phe

Ile

Val

Ser

Asn

Asp

160

Asn

Leu

Tyr

Gly

Lys

240

Ile

Ile



03813316. 4

}?

£dl

*  F120/156T70

Lys

Ala

Gln

305

Ser

Ile

Gly

Ala

Gly

385

Ala

Asp

Pro

Phe

Thr

465

Met

Val

Thr

Ser

290

Asn

Ala

Glu

Leu

Thr

370

Ala

Glu

Lys

Gly

Ala

450

Thr

Val

Val

<2105
211>
212>
<213>

Lys

275

Val

Val

Met

Ile

Thr

355

Leu

Met

Glu

Lys

Arg

435

Glu

Ala

Arg

Phe

63
1544
DNA

260

Ser

Leu

Leu

Lys

Leu

340

Tyr

Thr

Thr

Ala

Arg

420

Glu

Gln

Gln

Thr

His
500

Gly

Gly

Ala

Pro

325

Asn

Ala

Gly

Asn

Gly

405

Val

Gly

Thr

Asn

Leu

485

Ser

AR F T B

Ile

Ala

Val

310

Asp

Thr

Lys

Gly

His

390

Glu

Lys

His

Pro

Ser

470

Val

Leu

Val

Met

295

Ile

Asp

Asp

His

Val

375

Asp

Ala

Asn

Ala

Trp

455

Cys

Thr

Cys

Gly

280

Glu

Pro

Val

Ala

His

360

Val

Pro

Ile

Ser

Ile

440

Val

Phe

Phe

265

Met

Ala

Ser

Ile

Glu

345

Gly

Val

Leu

Trp

Gln

425

Met

His

Gly

Val

Lys

Ile

Thr

Val

330

Gly

Ala

Ala

Tyr

Gln

410

Met

Ala

Leu

Pro

Glu
490

Ser

Gly

Asp

315

Ser

Arg

Ser

Leu

Gln

395

Leu

Ala

Gly

Asp

Lys

475

Arg

Asp

Glu

300

Asn

Leu

Leu

Val

Gly

380

Gln

Pro

Asp

Thr

Ile

460

Gly

Val

135

Met

285

Leu

Met

Ser

Ala

Leu

365

Thr

Val

Ile

Leu

Phe

445

Ala

Gly

Ser

270

Gly

Arg

Ile

Gly

Leu

350

Ile

Glu

Arg

Thr

Asn

430

Leu

Gly

Thr

Gly

Gly

Pro

Ser

Lys

335

Ala

Asp

Thr

Gln

Glu

415

Asn

Gly

Thr

Gly

Asn
495

Ala

Glu

Gly

320

Thr

Asp

Val

Thr

Ala

400

Lys

Ser

Glu

Ala

Val

480

Phe
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220>
<221> (DS
<222>  (501).. (1043)
<400> 63
ctacgcgaca ggcatgeggg taagegaact ttgcagcctg aaggaatctg atttggatct 60
gtttttagat acggtttigg tccacgggaa aggcaggaag caaaggtata ttccattigg 120
ttcattcgeec cgggaggett tggatctgta tttgcaaaat ggaagacgca tccttetgtt 180
aaaagcgaaa gagecctgee cttttatttt tttgaatcaa aggggeggge ccttaaccce 240
gaggegeett cgttacattt tgggagaact ggtcaagaag acttcgggta cattacatat 300
acatccgeat atgctccgee atacatttge cacccatttg ttaaatgagg gtgeggatct 360
gaggagcgtt caggaactgc ttgggcattc aaatctttct tcaacccagg tgtatacgca 420
tgtatctaaa gatatgctca gaaagacata tatgtctcat caccctcggg cacataaagg 480
gaaataaagg aggttctttt atg tca tct ttt cac gca acg acg ata ttt gcc 533
Met Ser Ser Phe His Ala Thr Thr Ile Phe Ala
1 5 10
gtc cag cac aac gga aaa agc gcg atg gcg gga gac gge cag gtt acg 581
Val Gln His Asn Gly Lys Ser Ala Met Ala Gly Asp Gly Gln Val Thr
15 20 25
ttc ggt cag gct gtc gtc atg aag cat acc gca aga aag gta aga aaa 629
Phe Gly Gln Ala Val Val Met Lys His Thr Ala Arg Lys Val Arg Lys
30 35 40
ctc ttc aac gga aag gtc att gec ggt ttt gee ggt tct gtt gea gac 677
Leu Phe Asn Gly Lys Val Ile Ala Gly Phe Ala Gly Ser Val Ala Asp
45 50 55
gct ttc acg ctec ttt gaa atg ttt gaa gcg aag ctt gaa gaa tac aac 725
Ala Phe Thr Leu Phe Glu Met Phe Glu Ala Lys Leu Glu Glu Tyr Asn
60 65 70 75
gge aat ttg cag cgg gcg gca gic gag ctt gca aaa gag tgg cga age 773
Gly Asn Leu Gln Arg Ala Ala Val Glu Leu Ala Lys Glu Trp Arg Ser
80 85 90
gat aaa gtc ctc aga aag ctt gag gcg atg ctg atc gtc atg aat gcc 821
Asp Lys Val Leu Arg Lys Leu Glu Ala Met Leu Ile Val Met Asn Ala
95 100 105
gac agc atg ctg ctc gtt tcc gga aca ggc gaa gtg att gaa ccg gac 869
Asp Ser Met Leu Leu Val Ser Gly Thr Gly Glu Val Ile Glu Pro Asp
110 115 120
gac ggc att ttg geg atc ggc tca ggt gga aac tac gcg ctt gea gee 917
Asp Gly Ile Leu Ala Ile Gly Ser Gly Gly Asn Tyr Ala Leu Ala Ala
125 130 135
gga agg gcg ctg aaa cgt cat gcc gge age cag ctt gac geg aaa geg 965
Gly Arg Ala Leu Lys Arg His Ala Gly Ser Gln Leu Asp Ala Lys Ala
140 145 150 155
att gcg agg gct tca ctt gaa acc gcg ggc gaa atc tgt gtg tat acg 1013
Ile Ala Arg Ala Ser Leu Glu Thr Ala Gly Glu Ile Cys Val Tyr Thr
160 165 170
aac gat cag atc att gta gaa gaa ctt gaa tagaaaggat atgaggcata 1063
Asn Asp Gln Ile Ile Val Glu Glu Leu Glu
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tggaaaaaaa

gccagetega

ttcttgatga

caggtgtees

tcaaaatcga

tggtcaggega

tgaaaggcat

gaaaaaaaca

a

<210>
211>
212>
213>

<400>

Met Ser Ser Phe His

1

Lys

Val

Val

Glu

65

Ala

Lys

Val

Ile

Arg

145

Leu

Ser

Met

Ile

50

Met

Ala

Leu

Ser

Gly

130

His

Glu

64
181
PRT
R

64

Ala

Lys

35

Ala

Phe

Val

Glu

Gly

115

Ser

Ala

Thr

175
gcegetgact
tgcgaaaaaa
aaaactgcge
aaaaaccgag
agcgacgaag
tcttgtggaa
cgctgaagaa

gacaggigeg

AT E

5

cctaggcaga
gcggtegeeg
gaagaaatcg
attgcaagac
ttcacggaag
acgtcagtcc
aacgcaaata

aaaaatcctt

Ala Thr Thr

Met Ala Gly Asp Gly

20

His Thr Ala Arg Lys

Gly Phe Ala Gly Ser

55

Glu Ala Lys Leu Glu

70

Glu Leu Ala Lys Glu

85

Ala Met Leu Ile Val

100

Thr Gly Glu Val Ile

120

Gly Gly Asn Tyr Ala

135

Gly Ser Gln Leu Asp
150

Ala Gly Glu Ile Cys

180
tcgtcgaaag
tggcattgag
ttccgaaaaa
gaatcgcgaa
tcggttatgt
gcectegtecaa
aacgcctegt

ttgaaatgct

Ile Phe Ala
10

Gln Val Thr
25

Val Arg Lys

Val Ala Asp

Glu Tyr Asn
75

Trp Arg Ser
90

Met Asn Ala
105

Glu Pro Asp

Leu Ala Ala

Ala Lys Ala

155

Val Tyr Thr

gcttgatcaa tacatcgteg

gaaccgctac agaagaagtc

catattgatg atgggcccega

actcgtcgge gectecegttceg

gggcagagat gtggagtcga

agaggaaaaa atgaacgaag

ccgeetgett gtaccgggaa

gtttggegga aatcaggatc

Val

Phe

Leu

Ala

60

Gly

Asp

Asp

Asp

Gly

140

Ile

Asn

137

Gln

Gly

Phe

45

Phe

Asn

Lys

Ser

Gly

125

Arg

Ala

Asp

His Asn Gly
15

Gln Ala Val

30

Asn Gly Lys

Thr Leu Phe

Leu Gln Arg

Val Leu Arg

Met Leu Leu

110

Ile Leu Ala

Ala Leu Lys

Arg Ala Ser

160

Gln Ile Ile

1123
1183
1243
1303
1363
1423
1483
1543

1544



03813316. 4 F ¥ R F123/156H1
165 170 175

Val Glu Glu Leu Glu

180
<210> 65
211> 2263
<212> DNA
213> HIRFHMHE
220>
221> CDS
<222> (501).. (1763)
400> 65
aatgaaagag gatgctgaaa aacgcgtgaa atccaacctg acactggaag cgatcgccaa 60
agcggaaaac cttcaagtca ctgacgaaga agicgaagaa gagctttcta aaatggctga 120
agcatacaac atgcctgttg aaaacatcaa acaagcaatc ggttctacag acggaatgaa 180
agaggactta aaagttcgca aagcaattga ttttcttgta gaaaaccgtt aatatgtttc 240
ataatcatac tttatataaa acagggcgcg aatgtttcgt gecttgtttt atacaatttt 300
gacttatcat cttttctttg ggaaaggata gataatgtcg ttttgatcaa catacatatt 360
gaatatgccg gacggcaaac acaacgttat cgectttttg gaaagtgtgg taaaatgcaa 420
tacataatgg aacgaatgtt ttcaagcgat gtttctttta acgaagaaac aggaatgaca 480
aggatataag gggtgaaaga atg ttt aaa ttc aac gag gaa aaa gga caa ttg 533

Met Phe Lys Phe Asn Glu Glu Lys Gly Gln Leu
1 5 10

aaa tgc tcg ttt tgc ggt aaa aca caa gat cag gta cgc aag ctt gtc 581
Lys Cys Ser Phe Cys Gly Lys Thr Gln Asp Gln Val Arg Lys Leu Val

15 20 25
gce gga cca gge gta tat ata tgt gac gag tgc atc gaa ctt tgc act 629
Ala Gly Pro Gly Val Tyr Ile Cys Asp Glu Cys Ile Glu Leu Cys Thr

30 35 40
gaa att gta gaa gag gaa ctc ggc tct gaa gaa gaa gtg gag ttc aaa 677
Glu Ile Val Glu Glu Glu Leu Gly Ser Glu Glu Glu Val Glu Phe Lys
45 50 55
gat gtt ccg aag cca aag gaa atc cgc gag att ctt gat gaa tac gtc 725
Asp Val Pro Lys Pro Lys Glu Ile Arg Glu Ile Leu Asp Glu Tyr Val
60 65 70 75
atc ggec cag gac cag gca aaa aaa tcc ctt gec gtg gee gtc tac aat 773
Ile Gly Gln Asp Gln Ala Lys Lys Ser Leu Ala Val Ala Val Tyr Asn
80 85 90

cat tac aag cgg atc aat tcg aac agc aaa gtc gac gac gtc gag ctg 821
His Tyr Lys Arg Ile Asn Ser Asn Ser Lys Val Asp Asp Val Glu Leu

95 100 105
tca aaa agt aac att tcc atg atc gga ccg act gga agc gga aaa acg 869
Ser Lys Ser Asn Ile Ser Met Ile Gly Pro Thr Gly Ser Gly Lys Thr

110 115 120

ctt ctt gect caa acg ctt gecc cge atc ctg aat gtg ccg ttc geec att 917
Leu Leu Ala Gln Thr Leu Ala Arg Ile Leu Asn Val Pro Phe Ala Ile

138
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125 130 135
gcg gat gecc acg tcg ctt act gaa gca gge tat gtc ggt gaa gat gtg 965
Ala Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val
140 145 150 155
gag aac att ttg ctt aag ctg atc cag gca gct gac tac gat gtt gaa 1013
Glu Asn Ile Leu Leu Lys Leu Ile Gln Ala Ala Asp Tyr Asp Val Glu
160 165 170
aaa gcg gaa aaa gge att atc tac atc gat gaa atc gat aaa gtg gec 1061
Lys Ala Glu Lys Gly Ile Ile Tyr Ile Asp Glu Ile Asp Lys Val Ala
175 180 185
aga aag tcc gag aac cct tcg att aca cgc gat gta tca ggc gaa ggce 1109
Arg Lys Ser Glu Asn Pro Ser Ile Thr Arg Asp Val Ser Gly Glu Gly
190 195 200
gtt cag cag gca ttg ctt aaa att ctt gaa ggt acg gtt gcc age gtt 1157
Val Gln Gln Ala Leu Leu Lys Ile Leu Glu Gly Thr Val Ala Ser Val
205 210 215
cct cca caa ggc gga aga aag cat cct cat caa gag ttc atc caa att 1205
Pro Pro Gln Gly Gly Arg Lys His Pro His Gln Glu Phe Ile Gln Ile
220 225 230 235
gac aca acc aac atc ctg ttc att tgc ggc gga gct ttt gac gga atc 1253
Asp Thr Thr Asn Ile Leu Phe Ile Cys Gly Gly Ala Phe Asp Gly Ile
240 245 250
gag cag atc atc aag cgc cgt ctc ggc cag aag gtc atc gge ttc ggc 1301
Glu Gln Ile Ile Lys Arg Arg Leu Gly Gln Lys Val Ile Gly Phe Gly
255 260 265
tct gac aac aag cat gaa gac ctt gaa aaa gaa gcg ctt ctt tcc aaa 1349
Ser Asp Asn Lys His Glu Asp Leu Glu Lys Glu Ala Leu Leu Ser Lys
270 275 280
gtg ctt ccg gaa gac ttg ctt cgc ttc ggg ctg atc cct gaa ttc atc 1397
Val Leu Pro Glu Asp Leu Leu Arg Phe Gly Leu Ile Pro Glu Phe Ile
285 290 295
gge cgt ctc cecg atc atc geca age ctt gag ccg ctg gat gaa aaa geg 1445
Gly Arg Leu Pro Ile Ile Ala Ser Leu Glu Pro Leu Asp Glu Lys Ala
300 305 310 315
ctg gtt gaa att tta aca aaa ccg aaa aac gcg ctt gtt aaa caa tat 1493
Leu Val Glu Ile Leu Thr Lys Pro Lys Asn Ala Leu Val Lys Gln Tyr
320 325 330
aga aaa atg ctt gaa ttg gat gat gtg gag ctt gtg ttt gaa gac gaa 1541
Arg Lys Met Leu Glu Leu Asp Asp Val Glu Leu Val Phe Glu Asp Glu
335 340 345
gcg ctc aca gaa atc gct aaa aaa geca att gaa cgt aaa aca gga gca 1589
Ala Leu Thr Glu Ile Ala Lys Lys Ala Ile Glu Arg Lys Thr Gly Ala
350 355 360
cge gga ctt cgt tcc att atc gaa gga atc atg ctc gac gtg atg ttt 1637
Arg Gly Leu Arg Ser Ile Ile Glu Gly Ile Met Leu Asp Val Met Phe
365 370 375
gat ctg ccg tct cgc gag gat att gaa aaa tgc gtg atc aca ggec aaa 1685
Asp Leu Pro Ser Arg Glu Asp Ile Glu Lys Cys Val Ile Thr Gly Lys
380 385 390 395
acc gtc act gac ggc gaa ccg ccg cgt ctc att atg aaa gac gge acg 1733
Thr Val Thr Asp Gly Glu Pro Pro Arg Leu Ile Met Lys Asp Gly Thr
400 405 410
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gtc gtc aat aaa gac aaa aaa act tca gca taatgcagag aacctcctgg

Val Val Asn Lys Asp Lys Lys Thr Ser Ala

cctaaaggag

cttcaaaagc

tctgacatac

attgcacttt

ctcaaaaatc

cagctcegga

acggctttta

tgcggaccga

<210>
21
212>
213>

<4007

66
421
PRT
Mo B FUAT R

66

Met Phe Lys

1

Gly

Tyr

Glu

Lys

65

Ala

Asn

Ser

Leu

Leu
145

Lys

Ile

Leu

50

Glu

Lys

Ser

Met

Ala

130

Thr

Thr

Cys

35

Gly

Ile

Lys

Asn

Ile

115

Arg

Glu

415

420

gttctttttt tgcatccgga aaccgtcegge

aaaataatcc
taaagatacg

ttgtacaact

aaagaaccca
aaatgagatc
aagacatcgt

atccgcagca

ctttctgtac
aaaccatttc

atttttcgeg

aaaggttacg
aatccattta
cggccaggag

tgtcattatt

Phe Asn Glu Glu Lys

Gln Asp Gln Val Arg

20

Asp Glu Cys Ile Glu

40

Ser Glu Glu Glu Val

Arg Glu Ile Leu Asp

70

Ser Leu Ala Val Ala

Ser Lys Val Asp Asp

100

Gly Pro Thr Gly Ser

120

Ile Leu Asn Val Pro

135

Ala Gly Tyr Val Gly
150

gtttattccc

aggagggacc

atcatcatcg

atagacagag

tcagaacctt

gacggcatta

tacggcccte

Gly

Lys

25

Leu

Glu

Glu

Val

Val

105

Gly

Phe

Glu

Gln

10

Leu

Cys

Phe

Tyr

Tyr

90

Glu

Lys

Ala

Asp

Leu

Val

Thr

Lys

Val

Asn

Leu

Thr

Ile

Val
155

atcccggage
tcectgatea
atcagttgag

gattatattt

agtccaaaaa
tatcggaaaa
aagcgctgaa

caggtgtgge

Lys Cys Ser

Ala Gly Pro
30

Glu Ile Val
45

Asp Val Pro
60

Ile Gly Gln

His Tyr Lys

Ser Lys Ser
110

Leu Leu Ala
125

Ala Asp Ala
140

Glu Asn Ile

140

agagtgacsgg
ggaaatacta
ctggacgagc

ttggaatttg

agagatggaa
ggtgaggceceg
agccgeectt

aaaaacggca

Phe Cys
15

Gly Val

Glu Glu

Lys Pro

Asp Gln
80

Arg Ile

95

Asn Ile

Gin Thr

Thr Ser

Leu Leu
160

1783

1843
1903
1963

2023

2083
2143
2203

2263
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Lys

Ile

Pro

Leu

Arg

225

Leu

Arg

Glu

Ile

305

Thr

Leu

Ala

Ile

Glu

385

Glu

Lys

Leu

Ile

Ser

Lys

210

Lys

Phe

Arg

Asp

Leu

290

Ala

Lys

Asp

Lys

Ile

370

Asp

Pro

Lys

Ile

Tyr

Ile

195

Ile

His

Ile

Leu

Leu

275

Arg

Ser

Pro

Asp

Lys

355

Glu

Ile

Pro

Thr

Gln

Ile

180

Thr

Leu

Pro

Cys

Gly

260

Glu

Phe

Leu

Lys

Val

340

Ala

Gly

Glu

Arg

Ser
420

Ala
165

Asp

Arg

Glu

His

Gly

245

Gln

Lys

Gly

Glu

Asn

325

Glu

Ile

Ile

Lys

Leu

405

Ala

Ala

Glu

Asp

Gly

Gln

230

Gly

Lys

Glu

Leu

Pro

310

Ala

Leu

Glu

Met

Cys

390

Ile

Asp

Ile

Val

Thr

215

Glu

Ala

Val

Ala

Ile

295

Leu

Leu

Val

Arg

Leu

375

Val

Met

Tyr

Asp

Ser

200

Val

Phe

Phe

Ile

Leu

280

Pro

Asp

Val

Phe

Lys

360

Asp

Ile

Lys

Asp

Lys

185

Gly

Ala

Ile

Asp

Gly

265

Leu

Glu

Glu

Lys

Glu

345

Thr

Val

Thr

Asp

Val
170

Val

Glu

Ser

Gln

Gly

250

Phe

Ser

Phe

Lys

Gln

330

Asp

Gly

Met

Gly

Gly
410

Glu

Ala

Gly

Val

Ile

235

Ile

Gly

Lys

Ile

Ala

315

Tyr

Glu

Ala

Phe

Lys

395

Thr

Lys

Arg

Val

Pro

220

Asp

Glu

Ser

Val

Gly

300

Leu

Arg

Ala

Arg

Asp

380

Thr

Val

141

Ala

Lys

Gln

205

Pro

Thr

Gln

Asp

Leu

285

Arg

Val

Lys

Leu

Gly

365

Leu

Val

Val

Glu

Ser

190

Gln

Gln

Thr

Ile

Asn

270

Pro

Leu

Glu

Met

Thr

350

Leu

Pro

Thr

Asn

Lys

175

Glu

Ala

Gly

Asn

Ile

255

Lys

Glu

Pro

Ile

Leu

335

Glu

Arg

Ser

Asp

Lys
415

Gly

Asn

Leu

Gly

Ile

240

Lys

His

Asp

Ile

Leu

320

Glu

Ile

Ser

Arg

Gly

400

Asp
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210> 67
<211> 2653
<212> DNA
213> WARFHITH
(220>
<221> CDS
<222> (501).. (2153)
400> 67
gttgaaattt taacaaaacc gaaaaacgcg cttgttaaac aatatagaaa aatgcttgaa 60
ttggatgatg tggagctigt gtttgaagac gaagcgctca cagaaatcge taaaaaagca 120
attgaacgta aaacaggagc acgcggactt cgttccatta tcgaaggaat catgctcgac 180
gtgatgtttg atctgecgte tcgecgaggat attgaaaaat gegtgatcac aggcaaaacc 240
gtcactgacg gcgaaccgee gegtctcatt atgaaagacg gcacggtegt caataaagac 300
aaaaaaactt cagcataatg cagagaacct cctggcctaa aggaggttct ttttttgeat 360
ccggaaaccg tcggcatcce ggagcagagt gacggcttca aaagcaaaat aatccctttce 420
tgtacgttta ttccctccct gatcaggaaa tactatctga catactaaag atacgaaacc 480
atttcaggag ggaccatcag ttg agc tgg acg agc att gea ctt ttt gta caa 533
Leu Ser Trp Thr Ser Ile Ala Leu Phe Val Gln
1 5 10
cta ttt ttc ggg atc atc atc gga tta tat ttt tgg aat ttg ctc aaa 581
Leu Phe Phe Gly Ile Ile Ile Gly Leu Tyr Phe Trp Asn Leu Leu Lys
15 20 25
aat caa aga acc caa aag gtt acg ata gac aga gag tcc aaa aaa gag 629
Asn Gln Arg Thr Gln Lys Val Thr Ile Asp Arg Glu Ser Lys Lys Glu
30 35 40
atg gaa cag ctc cgg aaa atg aga tca atc cat tta tca gaa cct tta 677
Met Glu Gln Leu Arg Lys Met Arg Ser Ile His Leu Ser Glu Pro Leu
45 50 55
tcg gaa aag gtg agg ccg acg gct tit aaa gac atc gtc ggc cag gag 725
Ser Glu Lys Val Arg Pro Thr Ala Phe Lys Asp Ile Val Gly Gln Glu
60 65 70 75
gac ggc att aaa gcg ctg aaa gcc gee ctt tge gga ccg aat ccg cag 773
Asp Gly Ile Lys Ala Leu Lys Ala Ala Leu Cys Gly Pro Asn Pro Gln
80 85 90
cat gtc att att tac ggc cct cca ggt gtg gga aaa acg gca gct gea 821
His Val Ile Ile Tyr Gly Pro Pro Gly Val Gly Lys Thr Ala Ala Ala
95 100 105
agg ctt gtc ctt gaa gaa gcg aaa aag aac aag Ccgc tca ccg ttc cag 869
Arg Leu Val Leu Glu Glu Ala Lys Lys Asn Lys Arg Ser Pro Phe Gln
110 115 120
gaa cat tcc gec ttt gtc gag ctt gac gcg aca acg gec cgt ttc gac 917
Glu His Ser Ala Phe Val Glu Leu Asp Ala Thr Thr Ala Arg Phe Asp
125 130 135
gag cgg gga atc gcc gac ccg ttg atc ggt tcg gtc cac gat ccg att 965
Glu Arg Gly Ile Ala Asp Pro Leu Ile Gly Ser Val His Asp Pro Ile
140 145 150 155

142
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tat
Tyr

cag

Gln

atc
Ile

gaa
Glu

acg
Thr
220

gcg
Ala

ceg
Pro

gaa
Glu

caa
Gln

aga
Arg
300

get
Ala

gtg
Val

tct
Ser

aac
Asn

gat
Asp
380

ggc
Gly

gtc
Val

cag
Gln

gga
Gly

gga
Gly

gat
Asp
205

caa
Gln

gat
Asp

cct
Pro

aag
Lys

aag
Lys
285

aac
Asn

ttg
Leu

atc
Ile

aaa
Lys

agc
Ser
365

aaa

Lys

aac
Asn

gaa
Glu

ggc
Gly

gcce
Ala

gag
Glu
190

Cgg
Arg

atc
Ile

ttc
Phe

gce
Ala

cac
His
270

aaa
Lys

BBC
Gly

act
Thr

cat
His

ceg
Pro
350

ggt
Gly

gga
Gly

cag
Gln

aac
Asn

gce
Ala

gtc
Val
175

ctt
Leu

aaa
Lys

cce
Pro

aga
Arg

att
Ile
255

gaa
Glu

gtc
Val

cge
Arg

gaa
Glu

tcg
Ser
335

cag
Gln

tcg
Ser

teg
Ser

tca
Ser

gtc
Val
415

gga
Gly

160

acg
Thr

cat
His

gtt
Val

aag
Lys

ctg
Leu
240

[7:4:4
Arg

tta
Leu

gca
Ala

gaa
Glu

gag
Glu
320

agce
Ser

gtc
Val

ctg
Leu

att
Ile

aaa
Lys
400

atg
Met

gCg
Ala

cat
His

ccg
Pro

ttt
Phe

cat
His
225

atc
Ile

1cg
Ser

aaa
Lys

gag
Glu

gtc
Val
305

cgc
Arg

cag
Gln

ggc
Gly

ctc
Leu

aat
Asn
385

tcg
Ser

act
Thr

atg
Met

gca

Ala

att
Ile

ttg
Leu
210

att
Ile

ggcC
Gly

aga
Arg

acg
Thr

gaa
Glu
290

gtc
Val

gac
Asp

ctg
Leu

atc
Ile

gaa
Glu
370

atc

Ile

atc
Ile

gta
Val

ggge
Gly

cac
His

caa
Gln
195

gaa
Glu

cac
His

gCB
Ala

tgt
Cys

gtc
Val
275

gga
Gly

aat
Asn

gag
Glu

aca
Thr

gtc
Val
355

att
Ile

aca
Thr

cge
Arg

ttg
Leu

cag
Gln

ggt
Gly
180

atg
Met

agc
Ser

gac
Asp

acg
Thr

ttg
Leu
260

gee
Ala

cte
Leu

atg
Met

gtg
Val

ccg
Pro
340

aac
Asn

gag
Glu

g8cC
Gly

cgg
Arg

Ccgg
Arg
420

gee
Ala

165

gga
Gly

aat
Asn

gce
Ala

att
Ile

aca
Thr
245

gaa

Glu

aaa
Lys

gac
Asp

atg
Met

acg

325

aaa
Lys

gga
Gly

gte
Val

att
Ile

aaa
Lys
405
aca
Thr

gga
Gly

gta
Val

aaa
Lys

tat
Tyr

ttt
Phe
230

agg
Arg

gtg
Val

aaa
Lys

ctg
Leu

caa
Gln
310

gtt
Val

tac
Tyr

ctt
Leu

aca
Thr

gca
Ala
390

agc

Ser

atg
Met

att
Ile

tta
Leu

atg
Met

tac
Tyr
215
caa
Gln

atg
Met

ttc
Phe

gCg
Ala

ttg
Leu

295

atc
Ile

gaa
Glu

gaa
Glu

gee
Ala

gtc
Val
375

gaa
Glu

atg
Met

gga
Gly

143

cee
Pro

ttc
Phe

ctg
Leu
200

agt
Ser

aac
Asn

cct
Pro

ttc
Phe

gea
Ala
280

acg
Thr

gce
Ala

gat
Asp

caa
Gln

gtc
Val
360

aat
Asn

gaa
Glu

gcg
Ala

gtc
Val

cag
Gln

atc
Ile
185

aag
Lys

gaa
Glu

ggg
Gly

gat
Asp

cge
Arg
265

gat
Asp

Cgg
Arg

gec
Ala

atc
Ile

aaa
Lys
345

cac
His

cag
Gln

gag
Glu

aaa
Lys

aaa
Lys
425

cca
Pro

170

gat
Asp

gtg
Val

gaa
Glu

ctg
Leu

gaa
Glu
250

gac
Asp

aag
Lys

tat
Tyr

gga
Gly

gaa
Glu
330

atc
Ile

geg
Gly

BCE
Ala

aat
Asn

gga
Gly
410

get
Ala

aag
Lys

gaa
Glu

cte
Leu

aac
Asn

ccg
Pro
235

atc
Ile

ctt
Leu

att
Ile

gcg
Ala

atg
Met
315

tgg
Trp

gee
Ala

cct
Pro

get
Ala

atc
Ile
395

tcg

Ser

tcg
Ser

1013

1061

1109

1157

1205

1253

1301

1349

1397

1445

1493

1541

1589

1637

1685

1733

1781
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gat tat gat att cac gtg aat ttc ccc gge ggt atc ccg gtt gac gga 1829
Asp Tyr Asp Ile His Val Asn Phe Pro Gly Gly Ile Pro Val Asp Gly

430 435 440

cca tct geca ggg att gca atg gecg geg gge ata ttc tce get att cat 1877
Pro Ser Ala Gly Ile Ala Met Ala Ala Gly Ile Phe Ser Ala Ile His

445 450 455
aag att ccg ata gac cat act gtc gcc atg acg ggt gaa atc agc ctg 1925
Lys Ile Pro Ile Asp His Thr Val Ala Met Thr Gly Glu Ile Ser Leu
460 465 470 475
aac ggc cgg gta aag ccg atc gge gge gtg att ccg aaa atc aaa geg 1973
Asn Gly Arg Val Lys Pro Ile Gly Gly Val Ile Pro Lys Ile Lys Ala

480 485 490
gce aag cat geg ggg gca aaa aca gtc att att ccg cac gaa aat gtt 2021
Ala Lys His Ala Gly Ala Lys Thr Val Ile Ile Pro His Glu Asn Val
495 500 505
cag tcg att tta aag cgg ata gaa ggc ata cat atc gtt ccc gtc aaa 2069
Gln Ser Ile Leu Lys Arg Ile Glu Gly Ile His Ile Val Pro Val Lys
510 515 520

acc ttg cag gaa gta ctc gac ctc gta ttg gtc aac cct cct tca gaa 2117
Thr Leu Gln Glu Val Leu Asp Leu Val Leu Val Asn Pro Pro Ser Glu

525 530 535
atg ccc gac ggc gtt caa atg aaa aga gaa tcc gtt taaatcccca 2163
Met Pro Asp Gly Val Gln Met Lys Arg Glu Ser Val
540 545 550
tcgtttcaga tggggatttt tttcggggeg gtttctccga agecgggage cggeatgttt 2223
tcttagegga ggacatcttt tcctttttca gaactgaaag aaagggtata ctacaggaga 2283
ccctttttat ttcgecggge ttacaattgt acaggaataa aaaaagtata ttataatggt — 2343
tcatactaaa gttacggagg tgtcagtcaa aatggcagat gaaacgaaac gaaacatccc 2403
getectecet ttaagaggtt tactcgtcta tccgacgatg gttttgeace ttgacgtcgg 2463
gcgtgaaaag tcggttcagg cacttgaaca ggcgatgatg aatgaccata tgatcttttt 2523
ggcaacgcaa aaggacatat ccatagacga accggatgaa gacgagattt ttacattcgg 2583
aacctatacg aaaatcaagc agatgctcaa gctgccgaac ggaacaatcc gegttttggt 2643
ggagggette 2653
<210> 68
<211> 551
<212> PRT
213> MR FHTE
<400> 68

Leu Ser Trp Thr Ser Ile Ala Leu Phe Val GIn Leu Phe Phe Gly Ile

1

5

10

15

Ile Ile Gly Leu Tyr Phe Trp Asn Leu Leu Lys Asn Gln Arg Thr Gln

20

25

144

30
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Lys

Lys

Pro

65

Leu

Gly

Glu

Val

Asp

145

Ala

His

Pro

Phe

His

225

Ile

Ser

Lys

Glu

Val

Val

Met

50

Thr

Lys

Pro

Ala

Glu

130

Pro

Met

Ala

Ile

Leu

210

Ile

Gly

Arg

Thr

Glu

290

Val

Thr

35

Arg

Ala

Ala

Pro

Lys

115

Leu

Leu

Gly

His

Gln

195

Glu

His

Ala

Cys

Val
275

Gly

Asn

Ile

Ser

Phe

Ala

Gly

100

Lys

Asp

Ile

Gln

Gly

180

Met

Ser

Asp

Thr

Leu

260

Ala

Leu

Met

Asp

Ile

Lys

Leu

85

Val

Asn

Ala

Gly

Ala

165

Gly

Asn

Ala

Ile

Thr

245

Glu

Lys

Asp

Met

Arg

His

Asp

70

Cys

Gly

Lys

Thr

Ser

150

Gly

Val

Lys

Tyr

Phe

230

Arg

Val

Lys

Leu

Gln

Glu

Leu

55

Ile

Gly

Lys

Arg

Thr

135

Val

Ile

Leu

Met

Tyr

215

Gln

Met

Phe

Ala

Leu

295

Ile

Ser

Ser

Val

Pro

Thr

Ser

120

Ala

His

Pro

Phe

Leu

200

Ser

Asn

Pro

Phe

Ala

280

Thr

Ala

Lys

Glu

Gly

Asn

Ala

105

Pro

Arg

Asp

Gln

Ile

185

Lys

Glu

Gly

Asp

Arg

265

Asp

Arg

Lys

Pro

Gln

Pro

Ala

Phe

Phe

Pro

Pro

170

Asp

Val

Glu

Leu

Glu

250

Asp

Lys

Tyr

Glu

Leu

Glu

75

Gln

Ala

Gln

Asp

Ile

155

Lys

Glu

Leu

Asn

Pro

235

Ile

Leu

Ile

Ala

Met

Ser

Asp

His

Arg

Glu

Glu

140

Tyr

Gln

Ile

Glu

Thr

220

Ala

Pro

Glu

Gln

Arg
300

Ala Gly Met Ala

145

Glu

45

Glu

Gly

Val

Leu

His

125

Arg

Gln

Gly

Gly

Asp

205

Gln

Asp

Pro

Lys

Lys

285

Asn

Leu

Gln

Lys

Ile

Ile

Val

110

Ser

Gly

Gly

Ala

Glu

190

Arg

Ile

Phe

Ala

His

270

Lys

Gly

Thr

Leu

Val

Lys

Ile

95

Leu

Ala

Ile

Ala

Val

175

Leu

Lys

Pro

Arg

Ile

255

Glu

Val

Arg

Glu

Arg

Arg

Ala

80

Tyr

Glu

Phe

Ala

Gly

160

Thr

His

Val

Lys

Leu

240

Arg

Leu

Ala

Glu

Glu
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305

Arg

Gln

Gly

Leu

Asn

385

Ser

Thr

Val

Ala

His

465

Ala

Arg

Leu

Gln
545

Asp

Leu

Ile

Glu

370

Ile

Ile

Val

Asn

Met

450

Thr

Ile

Lys

Ile

Asp

530

Met

<210>
211>
212>
AKY,

Glu

Thr

Val

355

Ile

Thr

Arg

Leu

Phe

435

Ala

Val

Gly

Thr

Glu

515

Leu

Lys

69
2230
DNA

Val

Pro

340

Asn

Glu

Gly

Arg

Arg

420

Pro

Ala

Ala

Gly

Val

500

Gly

Val

Arg

Thr

325

Lys

Gly

Val

Ile

Lys

405

Thr

Gly

Gly

Met

Val

485

Ile

Ile

Leu

Glu

AR FRITE

310

Val

Tyr

Leu

Thr

Ala

390

Ser

Met

Gly

Ile

Thr

470

Ile

Ile

His

Val

Ser
550

Glu

Glu

Ala

Val

375

Glu

Met

Gly

Ile

Phe

455

Gly

Pro

Pro

Ile

Asn

535

Val

Asp

Gln

Val

360

Asn

Glu

Ala

Val

Pro

440

Ser

Glu

Lys

His

Val

520

Pro

Ile

Lys

345

His

Gln

Glu

Lys

Lys

425

Val

Ala

Ile

Ile

Glu

505

Pro

Pro

Glu

330

Ile

Gly

Ala

Asn

Gly

410

Ala

Asp

Ile

Ser

Lys

490

Asn

Val

Ser

315

Trp

Ala

Pro

Ala

Ile

395

Ser

Ser

Gly

His

Leu

475

Ala

Val

Lys

Glu

Val

Ser

Asn

Asp

380

Gly

Val

Asp

Pro

Lys

460

Asn

Ala

Gln

Thr

Met
540

146

Ile

Lys

Ser

365

Lys

Asn

Glu

Tyr

Ser

445

Ile

Gly

Lys

Ser

Leu

525

Pro

His

Pro

350

Gly

Gly

Gln

Asn

Asp

430

Ala

Pro

Arg

His

Ile

510

Gln

Asp

Ser

335

Gln

Ser

Ser

Ser

Val

415

Ile

Gly

Ile

Val

Ala

495

Leu

Glu

Gly

320

Ser

Val

Leu

Ile

Lys

400

Met

His

Ile

Asp

Lys

480

Gly

Lys

Val

Val
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2200
221> CDS
222> (501).. (1730)
<400> 69
cagagacaag atctttcatt ttacgaatca aacggtattic aggggggcga ttatttgcac 60
ccaaataaac ataaaaatcc ttcaatataa agactgctgg ctgatcatat ttttcaatga 120
acgccaaage ctttaacggg tcttttgttt cggctgatgg aggecattcca ttgetttcaa 180
accctttggt taaactccaa acaaataagg ttcttggtgt tctaatcaat tctgtatccg 240
aaacaatatg actcagttga tctatgacac gttcttcttc ccatgtagaa atatacagga 300
acggaaageg ggecctgaaa taattcgeta cttctttitct aaagtgatga tatccttcca 360
tttttctcee tttctattga cctatttttt attattatac taaatttttc cacaacagga 420
ataaaagatt tcaatcctcc cattcgectt ctctaaatga taagattaaa ataaaaccaa 480
caattggaga tgaaggaaac atg aag aac aaa ttg att gaa cgc ctc att tct 533
Met Lys Asn Lys Leu Ile Glu Arg Leu Ile Ser
1 5 10

tat gcg aaa gtg gat acg cag tca aat gaa aac agt cag acg acg cct 581
Tyr Ala Lys Val Asp Thr Gln Ser Asn Glu Asn Ser Gln Thr Thr Pro

15 20 25
tce act ccc gge cag ctg geg ctt gec aat atg ctt gtc gaa gag ctg 629
Ser Thr Pro Gly Gln Leu Ala Leu Ala Asn Met Leu Val Glu Glu Leu

30 35 40
aaa gag atc ggc atg aag gac gtc aca atc gat gaa aac ggc tat gig 677
Lys Glu Ile Gly Met Lys Asp Val Thr Ile Asp Glu Asn Gly Tyr Val
45 50 55
atg gcg acg ctt cct tcg aat aca gaa aaa gag gtg ccg acg atc ggt 725
Met Ala Thr Leu Pro Ser Asn Thr Glu Lys Glu Val Pro Thr Ile Gly
60 65 70 75
ttc ttg gct cat gtg gat aca geca aca gat ttt acc gga aag aac gtc 773
Phe Leu Ala His Val Asp Thr Ala Thr Asp Phe Thr Gly Lys Asn Val
80 85 90

aat ccg cag gtt atc gaa caa tac gac gga aag gat att gtg ctg aat 821
Asn Pro Gln Val Ile Glu Gln Tyr Asp Gly Lys Asp Ile Val Leu Asn

95 100 105
gaa tcc ctc aat gtc gtc tta tcg ccc aag gaa ttc ccc gag cta gea 869
Glu Ser Leu Asn Val Val Leu Ser Pro Lys Glu Phe Pro Glu Leu Ala

110 115 120
gat tat gcg gga cat acg ttg att aca acc gac gga acg act ttg ctc 917
Asp Tyr Ala Gly His Thr Leu Ile Thr Thr Asp Gly Thr Thr Leu Leu
125 130 135
gge gec gac aat aaa gct ggg atc tct gaa atc atg acg gca atg gaa 965
Gly Ala Asp Asn Lys Ala Gly Ile Ser Glu Ile Met Thr Ala Met Glu
140 145 150 155
tat tta att gcg cac ccc gaa atc aaa cac ggg aag atc aga gtc gct 1013
Tyr Leu Ile Ala His Pro Glu Ile Lys His Gly Lys Ile Arg Val Ala
160 165 170

ttt aca cct gat gaa gag atc ggc aga ggg ccg cac aag tit gac gtc 1061
Phe Thr Pro Asp Glu Glu Ile Gly Arg Gly Pro His Lys Phe Asp Val

175 180 185

147
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gag gcg ttc aat gcc aaa ttc geg tat acg gtt gac ggc gga ccg ctt 1109
Glu Ala Phe Asn Ala Lys Phe Ala Tyr Thr Val Asp Gly Gly Pro Leu

190 195 200
ggc gaa ctg cag tac gaa agc ttc aat gcc gca gee geg aaa atc act 1157
Gly Glu Leu Gln Tyr Glu Ser Phe Asn Ala Ala Ala Ala Lys Ile Thr
205 210 215
tgt aaa gga acg aac gtc cac ccc gge aca gca aaa gga aaa atg gtc 1205
Cys Lys Gly Thr Asn Val His Pro Gly Thr Ala Lys Gly Lys Met Val
220 225 230 235
aat gcc gec aaa atc geg atg cag ttc cac gec gea ttg ccg gaa aac 1253
Asn Ala Ala Lys Ile Ala Met Gln Phe His Ala Ala Leu Pro Glu Asn
240 245 250
gaa gct cct gaa ttt aca gaa ggt tat gaa ggc ttt tat cat ctg ctt 1301
Glu Ala Pro Glu Phe Thr Glu Gly Tyr Glu Gly Phe Tyr His Leu Leu
255 260 265
tca atc aag ggc gat gtt tct gaa acg agc ctc tct tat atc att aga 1349
Ser Ile Lys Gly Asp Val Ser Glu Thr Ser Leu Ser Tyr Ile Ile Arg
270 275 280
gat ttt gac aga gac cga ttt aac gag aga aaa gac acc gtc caa aaa 1397
Asp Phe Asp Arg Asp Arg Phe Asn Glu Arg Lys Asp Thr Val Gln Lys
285 290 295
atc gca aac aac ctt aaa gcg aaa tac ggc gaa aac agc gtc aca gig 1445
Ile Ala Asn Asn Leu Lys Ala Lys Tyr Gly Glu Asn Ser Val Thr Val
300 305 310 315
gac atg aat gat caa tat tac aac atg agg gaa aag atc gaa ccg gtc 1493
Asp Met Asn Asp Gln Tyr Tyr Asn Met Arg Glu Lys Ile Glu Pro Val
320 325 330
aaa gag att gtc gac att gcc tat aaa gcg atg aaa aac ctt gat att 1541
Lys Glu Ile Val Asp Ile Ala Tyr Lys Ala Met Lys Asn Leu Asp Ile
335 340 345
gaa ccg gtc gtt aaa ccg atc cgc gge get aca gac gge tct cag cte 1589
Glu Pro Val Val Lys Pro Ile Arg Gly Gly Thr Asp Gly Ser Gln Leu
350 355 360
tca tat atg ggg ctt cct tgt ccg aac att ttc aca ggc ggg gaa aac 1637
Ser Tyr Met Gly Leu Pro Cys Pro Asn Ile Phe Thr Gly Gly Glu Asn
365 370 375
ttt cac gga aaa tac gag tat att tcc gec gac aat atg gta aaa gcc 1685
Phe His Gly Lys Tyr Glu Tyr Ile Ser Ala Asp Asn Met Val Lys Ala
380 385 390 395
gcg aat gtc atc gtg gaa att gtg aag ctg ttt gaa gaa aga gct 1730
Ala Asn Val Ile Val Glu Ile Val Lys Leu Phe Glu Glu Arg Ala
400 405 410
taaacgaaaa aagcggaaag cggctgcaag acaaageage cgettttttt tccagatcaa 1790
tctttatctg cgetttgetg aaattagaac atgttgcaag geggtttctt tttggagegg 1850
gataaagcca attaacatct caccgatgca aaaaattctg ttcatttgge ttcatcacct 1910
ttccaaatat ctttcaacgt ccagtaagtg aattcttcaa cccgtacgtt gectttctca 1970
gaaaacagct caatcccege tcttecttec ttcggatata tgeggettgt cattgteget 2030

148
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tcaccatgat ttgcaaatac ttcaatagac gatctgtcga gaaacagatg caaagtgagce

ttctcatceg cttcaagecg tacgtttctc acaccgtece tcgetttgee ggactttgaa

cagtcgagecg tcagettttg atcaatcaag ctgtacttga tggttgtttc ttcctgttca

attccccgga tctttaagec

210>
211>
212>
213>

<400>

70
410
PRT

MoK o AT B

70

Met Lys Asn Lys Leu

1

Thr Gln

Leu Ala

Lys Asp

50

Ser Asn

Asp Thr

Glu Gln

Val Leu

Thr Leu

130

Ala Gly

145

Pro Glu

Glu Ile

Lys Phe

Ser

Leu

Val

Thr

Ala

Tyr

Ser

115

Ile

Ile

Ile

Gly

Ala
195

Asn

20

Ala

Thr

Glu

Thr

Asp

100

Pro

Thr

Ser

Lys

Arg

180

Tyr

5

Glu

Asn

Ile

Lys

Asp

85

Gly

Lys

Thr

Glu

His

165

Gly

Thr

Ile

Asn

Met

Asp

Glu

70

Phe

Lys

Glu

Asp

Ile

150

Gly

Pro

Val

Glu

Ser

Leu

Glu

55

Val

Thr

Asp

Phe

Gly

135

Met

Lys

His

Asp

Arg

Gln

Val

Asn

Pro

Gly

Ile

Pro

120

Thr

Thr

Ile

Lys

Gly
200

Leu

Thr

25

Glu

Gly

Thr

Lys

Val

105

Glu

Thr

Ala

Arg

Phe
185

Gly

Ile

Thr

Glu

Tyr

Ile

Asn

90

Leu

Leu

Leu

Met

Val

170

Asp

Pro

Ser Tyr

Pro Ser

Leu Lys

Val Met

60
Gly Phe
75
Val Asn
Asn Glu
Ala Asp
Leu Gly

140

Glu Tyr
155
Ala Phe

Val Glu

Leu Gly

149

Ala

Thr

Glu

45

Ala

Leu

Pro

Ser

Tyr

125

Ala

Leu

Thr

Ala

Glu
205

Lys Val
15

Pro Gly
30

Ile Gly

Thr Leu

Ala His

Gln Val
95

Leu Asn

110

Ala Gly

Asp Asn

Ile Ala

Pro Asp
175

Phe Asn
190

Leu Gln

Asp

Gln

Met

Pro

Val

Ile

Val

His

Lys

His

160

Glu

Ala

Tyr

2090

2150

2210

2230
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Glu

Val

225

Ala

Thr

Val

Arg

Lys

305

Tyr

Ile

Pro

Pro

Glu

385

Glu

Ser

210

His

Met

Glu

Ser

Phe

290

Ala

Tyr

Ala

Ile

Cys

370

Tyr

Ile

<210>
211>
212>
213>

<2205
221>
222>

<400>

ttttattatg gggecattttt atcacagttg gtaaatageg gatttgeccce agetattttt
gaaaatagcg aaaaaagacg tatttataaa ttgtcaacta attatggtga ctataaagtt

tatacgaagt atgtatcgaa gcaaagtaat aaaggtcaaa acagaatgtg gcattttcca

Phe

Pro

Gln

Gly

Glu

275

Asn

Lys

Asn

Tyr

Arg

355

Pro

Ile

Val

71
2002
DNA

Asn

Gly

Phe

Tyr

260

Thr

Glu

Tyr

Met

Lys

340

Gly

Asn

Ser

Lys

Ala

Thr

His

245

Glu

Ser

Arg

Gly

Arg

325

Ala

Gly

Ile

Ala

Leu
405

HACH AT E

CDS

(501).. (1502)

71

Ala

Ala

230

Ala

Gly

Leu

Lys

Glu

310

Glu

Met

Thr

Phe

Asp

390

Phe

Ala

215

Lys

Ala

Phe

Ser

Asp

295

Asn

Lys

Lys

Asp

Thr

375

Asn

Glu

Ala

Gly

Leu

Tyr

Tyr

280

Thr

Ser

Ile

Asn

Gly

360

Gly

Met

Glu

Lys

Lys

Pro

His

265

Ile

Val

Val

Glu

Leu

345

Ser

Gly

Val

Arg

Ile

Met

Glu

250

Leu

Ile

Gln

Thr

Pro

330

Asp

Gln

Glu

Lys

Ala
410

Thr

Val

235

Asn

Leu

Arg

Lys

Val

315

Val

Ile

Leu

Asn

Ala
395

Cys

220

Asn

Glu

Ser

Asp

Ile

300

Asp

Lys

Glu

Ser

Phe
380

Ala

150

Lys

Ala

Ala

Ile

Phe

285

Ala

Met

Glu

Pro

Tyr

365

His

Asn

Gly

Ala

Pro

Lys

270

Asp

Asn

Asn

Ile

Val

350

Met

Gly

Val

Thr

Lys

Glu

255

Gly

Arg

Asn

Asp

Val

335

Val

Gly

Lys

Ile

Asn

Ile

240

Phe

Asp

Asp

Leu

Gln

320

Asp

Lys

Leu

Tyr

Val
400

60

120

180
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ttcaatttgg atgaagtaaa caacattcaa caagaccaat ctatcaatat gtttgctttt 240
atttgcggge ttgaagattt agttaatagt gagatagtga ttitaagtag agaggaattt 300
aatcagtgta tcggtgtagg ttttaaaaca gaaaatcgac gtgtgtcggt taaatctgaa 360
aaaggtgcat ggaaccattt agtttatgga actggtatag aactaaaaga aactccactt 420
aaggttatta aaaacttgaa taagagatta agtgaatttt caatggtctc tacttgatga 480
taattaaaag aggtgattag gtg aat aat gaa tct aat ttt cta atg tac caa 533
Val Asn Asn Glu Ser Asn Phe Leu Met Tyr Gln
1 5 10
acc gaa aat ggc gat acg aaa att caa gtc cgt tta gaa ggt gaa acc 581
Thr Glu Asn Gly Asp Thr Lys Ile Gln Val Arg Leu Glu Gly Glu Thr
15 20 25
gtc tgg atg acg caa aag gca atg gca gag ctg tit caa aag ggt gtt 629
Val Trp Met Thr Gln Lys Ala Met Ala Glu Leu Phe Gln Lys Gly Val
30 35 40
cca aca ata aat gag cat att aaa aat ata tat gct gaa ggt gag tta 677
Pro Thr Ile Asn Glu His Ile Lys Asn Ile Tyr Ala Glu Gly Glu Leu
45 50 55
aca gag gag gca act att cgg aaa aac cga ata gtt caa gtt gag ggt 725
Thr Glu Glu Ala Thr Ile Arg Lys Asn Arg Ile Val Gln Val Glu Gly
60 65 70 75
tct cgt gaa gtt gaa cgt gaa gtg acc ttt tac aac ctt gaa gtt atc 773
Ser Arg Glu Val Glu Arg Glu Val Thr Phe Tyr Asn Leu Glu Val Ile
80 85 920
att gca gtc ggc tat cgt gtt cga tct cat cgt ggt aca caa ttc cgt 821
Ile Ala Val Gly Tyr Arg Val Arg Ser His Arg Gly Thr Gln Phe Arg
95 100 105
caa tgg gca aca gag cgt tta aat gaa tac atg gta aaa ggt ttt acg 869
Gln Trp Ala Thr Glu Arg Leu Asn Glu Tyr Met Val Lys Gly Phe Thr
110 115 120
atg gat gat gaa cgc tta asa gaa atg cgg aat att ggg gca gat tat 917
Met Asp Asp Glu Arg Leu Lys Glu Met Arg Asn Ile Gly Ala Asp Tyr
125 130 135
ttt gat gaa tta ttg gaa cgt att cgt gat att cgt gct tcc gaa aga 965
Phe Asp Glu Leu Leu Glu Arg Ile Arg Asp Ile Arg Ala Ser Glu Arg
140 145 150 155
cgt ttt tat tac aaa ata aca gat atc tat gct aca tct att gat tac 1013
Arg Phe Tyr Tyr Lys Ile Thr Asp Ile Tyr Ala Thr Ser Ile Asp Tyr
160 165 170
gat ccg aat aca cca att gca aga gaa ttc ttt gca acc gtt caa aat 1061
Asp Pro Asn Thr Pro Ile Ala Arg Glu Phe Phe Ala Thr Val Gln Asn
175 180 185
aaa ctc cat ttt gca atc cat gga cat act gct tcg gaa ctg ata atg 1109
Lys Leu His Phe Ala Ile His Gly His Thr Ala Ser Glu Leu lle Met
190 195 200
aaa cga gcg gat gca aca aag cca aac atg ggc tta acg agt tgg aaa 1157
Lys Arg Ala Asp Ala Thr Lys Pro Asn Met Gly Leu Thr Ser Trp Lys
205 210 215
ggt gac aaa gtg cgt aaa cat gat gtc act gtg gcg aaa aat tat tta 1205
Gly Asp Lys Val Arg Lys His Asp Val Thr Val Ala Lys Asn Tyr Leu
220 225 230 235
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aca caa gaa gaa ctc agc gat tta aac cgt atc
Thr Gin Glu Glu Leu Ser Asp Leu Asn Arg Ile
240 245

gac tat gca gaa aca caa gCg aaa aag aaa aag
Asp Tyr Ala Glu Thr Gln Ala Lys Lys Lys Lys
255 260

gat tgg gca gaa aaa tta gat gca ttt tta gag
Asp Trp Ala Glu Lys Leu Asp Ala Phe Leu Glu
270 275

ata tta act aac gct ggg aaa att aaa gcc aaa
Ile Leu Thr Asn Ala Gly Lys Ile Lys Ala Lys
285 290

gca aac gaa caa tat gaa gtg ttt cat caa caa
Ala Asn Glu Gln Tyr Glu Val Phe His Gln Gln
300 305 310

aag aaa gat gat ttt gat caa ttt ttg gaa caa
Lys Lys Asp Asp Phe Asp Gln Phe Leu Glu Gln
320 325

gtg aca atg tat tta

Val Thr Met Tyr Leu
250

ccg atg tac atg aag

Pro Met Tyr Met Lys
265

ttt aat gaa cat gaa
Phe Asn Glu His Glu
280

gta gcg gaa caa ttt
Val Ala Glu Gln Phe
295

cga tta gca gaa ccg
Arg Leu Ala Glu Pro
315

agg aag cag tta gac
Arg Lys Gln Leu Asp
330

agt gaa aaa tagaaaggat tttaggtgaa tttcatggaa gcatttaagce

Ser Glu Lys

aatacaaatg ggaaaatgga aatcttagtg acattgctga
caccaggtaa ttcctataat gatatcaagg atggaatcgg
aatttacgaa taaataccca gitgtaaaac aatggacatc
aagctgggga tatattattg tgtgtaagag gaagttcaac
atgatgaata ttgcattggt cgaggagtag cttctattag
aaacaagttt tatttattac acattaaatt ataaagttaa
cgggttctac tttcccaaat cttagtagta atgaaataaa
cattatttgc agaacaacaa aaaatcgcct ccatcctete
210> 72

211> 334

212> PRT

213>y MRFRFE

400> 72

Val Asn Asn Glu Ser Asn Phe Leu Met Tyr Gln

1 5 10

Thr Lys Ile Gln Val Arg Leu Glu Gly Glu Thr
20 25

Lys Ala Met Ala Glu Leu Phe Gln Lys Gly Val
35 40

His Ile Lys Asn Ile Tyr Ala Glu Gly Glu Leu
50 55

cattactatg ggccagtcge
tttaatcaat ggaccaacag
taaacctaca aaactttgta
aggacggatg aatatagctg
agctaaaaaa gataaagctg
tcagttatta caaaagactg

agatatgatt gtcggtattc

Thr Glu Asn Gly Asp
15

Val Trp Met Thr Gln
30

Pro Thr Ile Asn Glu
45

Thr Glu Glu Ala Thr
60

152

1253

1301

1349

1397

1445

1493

1542

1602

1662

1722

1782

1842

1902

1962

2002
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Ile

Arg

Arg

Arg

Leu

Glu

145

Ile

Ile

Ile

Thr

Lys

295

Ser

Gln

Leu

Gly

Glu

305

Asp

Arg

Glu

Val

Leu

Lys

130

Arg

Thr

Ala

His

Lys

210

His

Asp

Ala

Asp

Lys

290

Val

Gln

Lys

Val

Arg

Asn

115

Glu

Ile

Asp

Arg

Gly

195

Pro

Asp

Leu

Lys

Ala

275

Ile

Phe

Phe

<210> 73

Asn

Thr

Ser

100

Glu

Met

Arg

Ile

Glu

180

His

Asn

Val

Asn

Lys

260

Phe

Lys

His

Leu

Arg

Phe

85

His

Tyr

Arg

Asp

Tyr

165

Phe

Thr

Met

Thr

Arg

245

Lys

Leu

Ala

Gln

Glu
325

Ile

70

Tyr

Arg

Met

Asn

Ile

150

Ala

Phe

Ala

Gly

Val

230

Ile

Lys

Glu

Lys

Gln

310

Gln

Val

Asn

Gly

Val

Ile

135

Arg

Thr

Ala

Ser

Leu

215

Ala

Val

Pro

Phe

Val

295

Arg

Arg

Gln

Leu

Thr

Lys

120

Gly

Ala

Ser

Thr

Glu

200

Thr

Lys

Thr

Met

Asn

280

Ala

Leu

Lys

Val

Glu

Gln

105

Gly

Ala

Ser

Ile

Val

185

Leu

Ser

Asn

Met

Tyr

265

Glu

Glu

Ala

Gln

Glu

Val

90

Phe

Phe

Asp

Glu

Asp

170

Gln

Ile

Trp

Tyr

Tyr

250

Met

His

Gln

Glu

Leu
330

Gly

75

Ile

Arg

Thr

Tyr

Arg

155

Tyr

Asn

Met

Lys

Leu

235

Leu

Lys

Glu

Phe

Pro

315

Asp

Ser

Ile

Gln

Met

Phe

140

Arg

Asp

Lys

Lys

Gly

220

Thr

Asp

Asp

Ile

Ala

300

Lys

Ser

153

Arg

Ala

Trp

Asp

125

Asp

Phe

Pro

Leu

Arg

205

Asp

Gln

Tyr

Trp

Leu

285

Asn

Lys

Glu

Glu

Val

Ala

110

Asp

Glu

Tyr

Asn

His

190

Ala

Lys

Glu

Ala

Ala

270

Thr

Glu

Asp

Lys

Val

Gly

95

Thr

Glu

Leu

Tyr

Thr

175

Phe

Asp

Val

Glu

Glu

255

Glu

Asn

Gln

Asp

Glu

80

Tyr

Glu

Arg

Leu

Lys

160

Pro

Ala

Ala

Arg

Leu

240

Thr

Lys

Ala

Tyr

Phe
320
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<211> 2170
<212> DNA
213> HRFHRATE
220>
221> (DS
<222> (501).. (1670)
<400> 73
cgaatacacc aattgcaaga gaattcttitg caaccgtica aaataaactc cattttgcaa 60
tccatggaca tactgcttcg gaactgataa tgaaacgagc ggatgcaaca aagccaaaca 120
tgggcttaac gagttggaaa ggtgacaaag tgcgtaaaca tgatgtcact gtggcgaaaa 180
attatttaac acaagaagaa ctcagcgatt taaaccgtat cgtgacaatg tatttagact 240
atgcagaaac acaagcgaaa aagaaaaagc cgatgtacat gaaggattgg gcagaaaaat 300
tagatgcatt tttagagttt aatgaacatg aaatattaac taacgctggg aaaattaaag 360
ccaaagtagCc ggaacaattt gcaaacgaac aatatgaagt gtttcatcaa caacgattag 420
cagaaccgaa gaaagatgat tttgatcaat ttttggaaca aaggaagcag ttagacagig 480
aaaaatagaa aggattttag gtg aat ttc atg gaa gca ttt aag caa tac aaa 533
Val Asn Phe Met Glu Ala Phe Lys Gln Tyr Lys
1 5 10
tgg gaa aat gga aat ctt agt gac att gct gac att act atg ggc cag 581
Trp Glu Asn Gly Asn Leu Ser Asp Ile Ala Asp Ile Thr Met Gly Gln
15 20 25
tcg cca cca ggt aat tcc tat aat gat atc aag gat gga atc ggt tta 629
Ser Pro Pro Gly Asn Ser Tyr Asn Asp Ile Lys Asp Gly Ile Gly Leu
30 35 40
atc aat gga cca aca gaa ttt acg aat aaa tac cca gtt gta aaa caa 677
Ile Asn Gly Pro Thr Glu Phe Thr Asn Lys Tyr Pro Val Val Lys Gln
45 50 55
tgg aca tct aaa cct aca aaa ctt tgt aaa gcl ggg gat ata tta ttg 725
Trp Thr Ser Lys Pro Thr Lys Leu Cys Lys Ala Gly Asp Ile Leu Leu
60 65 70 75
tgt gta aga gga agt tca aca gga cgg atg aat ata gct gat gat gaa 773
Cys Val Arg Gly Ser Ser Thr Gly Arg Met Asn Ile Ala Asp Asp Glu
80 85 90
tat tgc att ggt cga gga gta gct tct att aga gct aaa aaa gat aaa 821
Tyr Cys Ile Gly Arg Gly Val Ala Ser Ile Arg Ala Lys Lys Asp Lys
95 100 105
gct gaa aca agt ttt att tat tac aca tta aat tat aaa gtt aat cag 869
Ala Glu Thr Ser Phe Ile Tyr Tyr Thr Leu Asn Tyr Lys Val Asn Gln
110 115 120
tta tta caa aag act gcg ggt tct act ttc cca aat ctt agt agt aat 917
Leu Leu Gln Lys Thr Ala Gly Ser Thr Phe Pro Asn Leu Ser Ser Asn
125 130 135
gaa ata aaa gal atg att gtc ggt att cca tta ttt gca gaa caa caa 965
Glu Ile Lys Asp Met Ile Val Gly Ile Pro Leu Phe Ala Glu Gln Gln
140 145 150 155
aaa atc gcc tcc atc ctc tct acc tgg gat aag gea att gag cta aaa 1013
Lvs Ile Ala Ser Ile Leu Ser Thr Trp Asp Lys Ala Ile Glu Leu Lys
160 165 170

154
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gaa aag cta atc gag cag aag aaa gag cag aaa aaa ggg tta atg cag 1061
Glu Lys Leu Ile Glu Gln Lys Lys Glu Gln Lys Lys Gly Leu Met Gln

175 180 185
aag ttg ctg act ggt aaa gtg aga ttg cct ggg ttt agt gac aaa tgg 1109
Lys Leu Leu Thr Gly Lys Val Arg Leu Pro Gly Phe Ser Asp Lys Trp
190 195 200
gaa aag aaa aaa atc ggt gaa cta tta gaa gaa agc aag gta att gca 1157
Glu Lys Lys Lys Ile Gly Glu Leu Leu Glu Glu Ser Lys Val Ile Ala
205 210 215
aaa aat ccg caa tta gat aaa agg att act gtg cga tta aat tta aaa 1205
Lys Asn Pro Gln Leu Asp Lys Arg Ile Thr Val Arg Leu Asn Leu Lys
220 225 230 235
ggt gtt tgt aaa aga gaa ata tct acg gtg gaa aaa gag gga gca act 1253
Gly Val Cys Lys Arg Glu Ile Ser Thr Val Glu Lys Glu Gly Ala Thr
240 245 250
aca caa tat atc aga aaa gaa ggc caa ttt att tat ggg aaa cag aat 1301
Thr Gln Tyr Ile Arg Lys Glu Gly Gln Phe Ile Tyr Gly Lys Gln Asn
255 260 265
ctt cat aag ggg gca ttt gga ttg att cca aaa gag tta gat gga ttc 1349
Leu His Lys Gly Ala Phe Gly Leu Ile Pro Lys Glu Leu Asp Gly Phe
270 275 280
cag tct tca tct gac ata cct tgt ttt gat ttt aaa gaa ggt gta gat 1397
Gln Ser Ser Ser Asp Ile Pro Cys Phe Asp Phe Lys Glu Gly Val Asp
285 290 295
ggt ctc tgg ttt tat tat tat ttt tca aga gaa agc ttc tat act aat 1445
Gly Leu Trp Phe Tyr Tyr Tyr Phe Ser Arg Glu Ser Phe Tyr Thr Asn
300 305 310 315
tta gaa aat atc tca agt ggt aca ggt tct aaa cgg atc caa cct aag 1493
Leu Glu Asn Ile Ser Ser Gly Thr Gly Ser Lys Arg Ile Gln Pro Lys
320 325 330
gaa tta tac aag tta aca att aaa ctc ccg tca ctt aga gaa caa caa 1541
Glu Leu Tyr Lys Leu Thr Ile Lys Leu Pro Ser Leu Arg Glu Gln Gln
335 340 345
aga cag tca aaa att tta gaa tgt agt gat aaa gaa att tat ttg tta 1589
Arg Gln Ser Lys Ile Leu Glu Cys Ser Asp Lys Glu Ile Tyr Leu Leu
350 355 360
gag aaa gaa tta gag act tat aga aaa caa aaa caa ggt ctt atg caa 1637
Glu Lys Glu Leu Glu Thr Tyr Arg Lys Gln Lys Gln Gly Leu Met Gln
365 370 375
ctt ctt cta aca ggg aaa gtc cga gtg aag gta taattccttt actccttitc 1690
Leu Leu Leu Thr Gly Lys Val Arg Val Lys Val
380 385 390
ctttattctc aacaatggag gtggagaaat gicgattccg caaagttatg atgaacgtta 1750
cattagtcaa cagcctgega tcgaggtgtt gcaaggetta ggatatgagt acatagagge 1810
tgaacgagct gaggegatge gtgagaatct ctatagegtt ttgetgaaaa cggtattgga 1870
aaataasattg aaggagttaa attcctatca gtataaaggt gttacgtaca agttcagtga 1930
agcgaacatc caacaagcga tgcgagattt ggatgagcca ctcacaaacg gacttgtaaa 1990
ggcaaatgaa agcatttatg aaacgttgat gttaggaaga acttatacgg aattacttcc 2050
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agacggctcg aaaaagtcat ttaccattca atatattgat tgggagaatg ttgaaaataa

tgtttttcac attgtagagg aattttctgt tgaacgtgta gacggcagesg gtacagttcg

210>
<2115
212>
213>

<400>

74
390
PRT

Ha AR B LT B

74

Val Asn Phe Met Glu

1

Leu

Ser

Glu

Thr

65

Ser

Gly

Ile

Ala

Ile

145

Leu

Gln

Lys

Gly

Asp

Ser

Tyr

Phe

50

Lys

Thr

Val

Tyr

Gly

130

Val

Ser

Lys

Val

Glu

210

Lys

Asp

Asn

35

Thr

Leu

Gly

Ala

Tyr

115

Ser

Gly

Thr

Lys

Arg

195

Leu

Arg

Ile

20

Asp

Asn

Cys

Arg

Ser

100

Thr

Thr

Ile

Trp

Glu

180

Leu

Leu

Ile

5

Ala

Ile

Lys

Lys

Met

85

Ile

Leu

Phe

Pro

Asp

165

Gln

Pro

Glu

Thr

Ala

Asp

Lys

Tyr

Ala

70

Asn

Arg

Asn

Pro

Leu

150

Lys

Lys

Gly

Glu

Val

Phe

Ile

Asp

Pro

55

Gly

Ile

Ala

Tyr

Asn

135

Phe

Ala

Lys

Phe

Ser

215

Arg

Lys

Thr

Gly

Val

Asp

Ala

Lys

Lys

120

Leu

Ala

Ile

Gly

Ser

200

Lys

Leu

Gln

Met

25

Ile

Val

Ile

Asp

Lys

105

Val

Ser

Glu

Glu

Leu

185

Asp

Val

Asn

Tyr

10

Gly

Gly

Lys

Leu

Asp

Asp

Asn

Ser

Gln

Leu

170

Met

Lys

Ile

Leu

Lys

Gln

Leu

Gln

Leu

75

Glu

Lys

Gln

Asn

Gln

155

Lys

Gln

Trp

Ala

Lys

Trp

Ser

Ile

Trp

60

Cys

Tyr

Ala

Leu

Glu

140

Lys

Glu

Lys

Glu

Lys

220

Gly

156

Glu

Pro

Asn

45

Thr

Val

Cys

Glu

Leu

1256

Ile

Ile

Lys

Leu

Lys

205

Asn

Val

Asn

Pro

30

Gly

Ser

Arg

Ile

Thr

110

Gln

Lys

Ala

Leu

Leu

190

Lys

Pro

Cys

Gly

Gly

Pro

Lys

Gly

Gly

95

Ser

Lys

Asp

Ser

Ile

175

Thr

Lys

Gln

Lys

Asn

Asn

Thr

Pro

Ser

80

Arg

Phe

Thr

Met

Ile

160

Glu

Gly

Ile

Leu

Arg
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225

Glu

Lys

Phe

Ile

Tyr

305

Ser

Thr

Leu

Thr

Lys
385

Ile

Glu

Gly

Pro

290

Tyr

Gly

Ile

Glu

Tyr

370

Val

<210>
211>
212>
213>

<220>
221>
<2225

220>
221>
222>
<223>

<400>
cggeggtgtt gcagecattge tgaccgegee gacttcagga aaaaacttga

Ser

Gly

Leu
275

Cys

Phe

Thr

Lys

Cys

355

Arg

Arg

75
1528
DNA

Thr

Gln

260

Ile

Phe

Ser

Gly

Leu

340

Ser

Lys

Val

Val

245

Phe

Pro

Asp

Arg

Ser

325

Pro

Asp

Gln

Lys

Mo A S AT

CDS

(501).. (1118)

misc_feature
(1518).. (1518)

nis

75

a,

C,

g

230

Glu

Ile

Lys

Phe

Glu

310

Lys

Ser

Lys

Lys

Val
390

or

Lys

Tyr

Glu

Lys

295

Ser

Arg

Leu

Glu

Gln
375

t

Glu

Gly

Leu

280

Glu

Phe

Ile

Arg

Ile

360

Gly

Gly

Lys

265

Asp

Gly

Tyr

Gln

Glu

345

Tyr

Leu

Ala

250

Gln

Gly

Val

Thr

Pro

330

Gln

Leu

Met

235

Thr

Asn

Phe

Asp

Asn

315

Lys

Gln

Leu

Gln

Thr

Leu

Gln

Gly

300

Leu

Glu

Arg

Glu

Leu
380

Gln

His

Ser

285

Leu

Glu

Leu

Gln

Lys

365

Leu

Tyr

Lys

270

Ser

Trp

Asn

Tyr

Ser

350

Glu

Leu

taaagccaac tgcggtaaat gggaagacac cgtcaaaagg ctgaaaaacg

attaaaagag caattcgtca aaaccgccat agaaggcgcg gaaatcatta

cagcgaactg caaacgtcca tccaggaatg gecgcgaggaa atcaaacctc

cttaaaaaag gaaatcgctg agatcgaaga aaagataaaa cagctggaga

157

Ile

255

Gly

Ser

Phe

Ile

Lys

335

Lys

Leu

Thr

gaggacagct
acggaatcgc
aagacgtcgg
atcagcagga

aaaccttaca

240

Arg

Ala

Asp

Tyr

Ser

320

Leu

Ile

Glu

Gly

60
120
180
240

300
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aaactaatat actcagcgaa aaaaataaac cttaaaaaag gggtgtgaat ggaaaatttt 360
cacgctectt ttttaggtaa aatcctgatt tcacaccgta aaactggatt ttttaaaaaa 420
ttcgtaaatt tacatcttta ttaatcttta ttttattggc ataatagaaa ttataagata 480
aagagaagca ggtgaagtga atg aat cga gcg gaa gag ccc tat acg gtg aaa 533

Met Asn Arg Ala Glu Glu Pro Tyr Thr Val Lys
1 5 10
gaa gcc ctt tta ttc agt caa aga atg gca cag ctt agc aag geg ctt 581
Glu Ala Leu Leu Phe Ser Gln Arg Met Ala Gln Leu Ser Lys Ala Leu
15 20 25
tgg aag tcg ata gaa aag gat tgg cag cag tgg att aaa cct tat gat 629
Trp Lys Ser Ile Glu Lys Asp Trp Gln Gln Trp Ile Lys Pro Tyr Asp
30 35 40
ctg aac att aac gag cac cat att ttg tgg atc gcc tac cag ctg aac 677
Leu Asn Ile Asn Glu His His Ile Leu Trp Ile Ala Tyr Gln Leu Asn
45 50 55
gga gca tcc att tca gaa atc gcc aag ttc gge gtc atg cac gta tcc 725
Gly Ala Ser Ile Ser Glu Ile Ala Lys Phe Gly Val Met His Val Ser
60 65 70 75
aca gcg ttt aat ttt tca aaa aag ctt gag gaa aga ggt tac ctg gag 773
Thr Ala Phe Asn Phe Ser Lys Lys Leu Glu Glu Arg Gly Tyr Leu Glu
80 85 90
ttt tcc aaa aaa ttg aat gac aaa cgc aac act tac att cag ctg act 821
Phe Ser Lys Lys Leu Asn Asp Lys Arg Asn Thr Tyr Ile Gln Leu Thr
95 100 105
ccg aaa ggt gaa gaa gtt ttc ctt aaa atc ctc gag tct tac gat ccg 869
Pro Lys Gly Glu Glu Val Phe Leu Lys Ile Leu Glu Ser Tyr Asp Pro
110 115 120
acc cgg aac gcc gtc tta aaa gge gct cag ccc ctt cat cag ctg tac 917
Thr Arg Asn Ala Val Leu Lys Gly Ala Gln Pro Leu His Gln Leu Tyr
125 130 135
ggg aag ttt cca gaa atc gtc gag atg atg tcg atc atc cge cat att 965
Gly Lys Phe Pro Glu Ile Val Glu Met Met Ser Ile Ile Arg His Ile
140 145 150 155
tac ggc gat gat ttc atg gaa att ttc gaa aaa tcg ttt tca aac atc 1013
Tyr Gly Asp Asp Phe Met Glu Ile Phe Glu Lys Ser Phe Ser Asn Ile
160 165 170
gaa aat gaa ttt acg agc gaa gag ggc aaa atg aag aaa aaa caa gaa 1061
Glu Asn Glu Phe Thr Ser Glu Glu Gly Lys Met Lys Lys Lys Gln Glu
175 180 185
gca aaa gaa gcc ggg gaa tcg ata gag gtg gac aaa ccg ctt gag cct 1109
Ala Lys Glu Ala Gly Glu Ser Ile Glu Val Asp Lys Pro Leu Glu Pro
190 195 200
ctt aaa aac taagccagat cgtactgcct gataatgctg atgaattcge 1158
Leu Lys Asn
205
tcatcagegg tttgtaaaga ccttgtctgt gaagggcgaa aatcgttticg tgecacttcaa 1218
gtttttcatt taactgtccg gcaaaaagcg tgaggagatg atcgaacatc acaaatcctt 1278
gegetttttg tgettcaage tectttgaga getcttegea cagettttee gtttecttig 1338
cttettecte tgataageee ttttcgatca atattttata gtacggatac tcttccatat 1398
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ccgecattgtt caataacagt ttgatgtaat attccagecg ctcgaggegt tgetccattg

agttcatatt tgtctcttet ctececctttet cttattttag ccgatattee cttetgatan

aagttcaaca

<210
<211
<212
<213

<400

>
>
>
>

>

76
206
PRT

76

Met Asn Arg Ala Glu

1

Ser

Lys

His

Glu

65

Ser

Asn

Val

Leu

Ile

145

Met

Ser

Glu

<210

Glin

Asp

His

50

Ile

Lys

Asp

Phe

Lys

130

Val

Glu

Glu

Ser

>

Arg

Trp

35

Ile

Ala

Lys

Lys

Leu

115

Gly

Glu

Ile

Glu

Ile

195

77

211> 2104

Met

20

Gln

Leu

Lys

Leu

Arg

100

Lys

Ala

Met

Phe

Gly

180

Glu

5

Ala

Gln

Trp

Phe

Glu

85

Asn

Ile

Gln

Met

Glu

165

Lys

Val

Glu

Gln

Trp

Ile

Gly

70

Glu

Thr

Leu

Pro

Ser

150

Lys

Met

Asp

Pro

Leu

Ile

Ala

Val

Arg

Tyr

Glu

Leu

135

Ile

Ser

Lys

Lys

Tyr

Ser

Lys

40

Tyr

Met

Gly

Ser

120

His

Ile

Phe

Lys

Pro
200

Thr

Lys

25

Pro

Gln

His

Tyr

Gln

105

Tyr

Gln

Arg

Ser

Lys

185

Leu

Val

10

Ala

Tyr

Leu

Val

Leu

90

Leu

Asp

Leu

His

Asn

170

Gln

Glu

Lys

Leu

Asp

Asn

Ser

75

Glu

Glu

Trp

Leu

Gly

Thr

Phe

Thr Pro

Pro

Tyr

Ile

155

Ile

Glu

Pro

Thr

Gly

140

Tyr

Glu

Ala

Leu

159

Ala

Lys

Asn

45

Ala

Ala

Ser

Lys

Arg

125

Lys

Gly

Asn

Lys

Lys
205

Leu

Ser

Ile

Ser

Phe

Lys

Gly

110

Asn

Phe

Asp

Glu

Glu

190

Asn

Leu

15

Ile

Asn

Ile

Asn

Lys

95

Glu

Ala

Pro

Asp

Phe

175

Ala

Phe

Glu

Glu

Ser

Phe

Leu

Glu

Val

Glu

Phe

160

Thr

Gly

1458

1518

1528
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<212> DNA
213> MR HATE
220>
<221> CDS
<222> (501).. (1604)
<400> 77
ggaaacgtca gtccctgteg gttetgtecca ggatacttta tagacgeett cagtcagett 60
gacgatatcg getttttgat cgcgaaccca gegtecceca accattcecge tgtgaatgeg 120
gtaatcgatg gtatggtcat ttttaatgta gatttcatat tcccatccgt tttcatacgt 180
atagatcata tggcttccta caaactcttt tacatcttga ttcatatgaa ccgctecttt 240
atttgtttat tgtaatcgaa acatgttgat atttacatat ataattataa aatgccgtca 300
aaaaagatgt caaacgaaaa tacticctga gagatttgca caaataaaga agattgttac 360
gattaatgtc agaattttga gttatcttag gaaattatgc caatatttag aaaagtgatt 420
gtcaaaaaat aagcgattct gtaaaatgaa aaacaaccca taaaaaggaa atgacatggg 480
aagaaaggaa ggataaacga ttg aag aca aaa att gcg tat gag gaa gtt geg 533
Leu Lys Thr Lys Ile Ala Tyr Glu Glu Val Ala
1 5 10
gga atg ctt aat caa tgg tat gtc atg atc aag cgt cac gaa gta tca 581
Gly Met Leu Asn Gln Trp Tyr Val Met Ile Lys Arg His Glu Val Ser
15 20 25
caa gcg gtc tcg att aaa tge gac att gag cac cag ctg ccg aat atg 629
Gln Ala Val Ser Ile Lys Cys Asp Ile Glu His Gln Leu Pro Asn Met
30 35 40
gaa gaa aat caa gat ctg ctt ctt tat ttt aat ctt tta gac tat cgg 677
Glu Glu Asn Gln Asp Leu Leu Leu Tyr Phe Asn Leu Leu Asp Tyr Arg
45 50 56
cac aag ctg ctg aca gaa gag ttt gcc gct tcc aac aaa ctg ttc gag 725
His Lys Leu Leu Thr Glu Glu Phe Ala Ala Ser Asn Lys Leu Phe Glu
60 65 70 75
gat att cag gag caa aaa gcc gat atg caa agc aca gat gac atg att 773
Asp Ile Gln Glu Gln Lys Ala Asp Met Gln Ser Thr Asp Asp Met Ile
80 85 90
gaa tat tat tat ttc ttt ttc gct gge atg tac gaa ttt cat aag aag 821
Glu Tyr Tyr Tyr Phe Phe Phe Ala Gly Met Tyr Glu Phe His Lys Lys
95 100 105
gat tat aca aat gca atc aat tat tat aaa tta gcc gag gaa aag ctc 869
Asp Tyr Thr Asn Ala Ile Asn Tyr Tyr Lys Leu Ala Glu Glu Lys Leu
110 115 120
agg aca atc ccc gat caa atc gaa atc gcc gaa ttc cat tac aaa ctg 917
Arg Thr Ile Pro Asp Gln Ile Glu Ile Ala Glu Phe His Tyr Lys Leu
125 130 135
gct atc gee tac tat caa atc aaa caa aat ttc ctt tcc tta aac cat 965
Ala Ile Ala Tyr Tyr Gln Ile Lys Gln Asn Phe Leu Ser Leu Asn His
140 145 150 155
gcg aaa aca gct cta aaa acc ttc aaa gca cat gat gat tac att caa 1013
Ala Lys Thr Ala Leu Lys Thr Phe Lys Ala His Asp Asp Tyr Ile Gln

160

165 170

160
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aaa gcg atc agc aac gat atg ctg atc ggg gca aat aaa ctc gat tta 1061
Lys Ala Ile Ser Asn Asp Met Leu Ile Gly Ala Asn Lys Leu Asp Leu

175 180 185
ttt cgt ttt gat gaa gcc gaa cag cat tac aag caa gce ctt aaa gac 1109
Phe Arg Phe Asp Glu Ala Glu Gln His Tyr Lys Gln Ala Leu Lys Asp
190 195 200
gcg gea ctg atc aaa cat cat gtc ctc ctc gge atg gct cac cac aac 1157
Ala Ala Leu Ile Lys His His Val Leu Leu Gly Met Ala His His Asn
205 210 215
tta ggg ttg agc tat gtc aat cgc aac ctc ctc aca ttg gct gaa cat 1205
Leu Gly Leu Ser Tyr Val Asn Arg Asn Leu Leu Thr Leu Ala Glu His
220 225 230 235
cat ttc aaa gaa gcg ctg ctt atc aaa gag cat gaa gaa tcg gtt tac 1253
His Phe Lys Glu Ala Leu Leu Ile Lys Glu His Glu Glu Ser Val Tyr
240 245 250
gge atc cat tcc atg ttt gaa ctg aca cat gtg ctg tac aaa tca aat 1301
Gly Ile His Ser Met Phe Glu Leu Thr His Val Leu Tyr Lys Ser Asn
255 260 265
gtt gtc aaa gaa gca cgc aaa ttg tat gaa aaa gga ttt ttc cgt gecg 1349
Val Val Lys Glu Ala Arg Lys Leu Tyr Glu Lys Gly Phe Phe Arg Ala
270 275 280
gaa aaa gca gga gaa agg gaa tat ttg tcg aaa ttt aaa ctt att cat 1397
Glu Lys Ala Gly Glu Arg Glu Tyr Leu Ser Lys Phe Lys Leu Ile His
285 290 295
gct ctg tat gat gaa cag gat cca ctt acg gtt gaa cat gct tta gaa 1445
Ala Leu Tyr Asp Glu Gln Asp Pro Leu Thr Val Glu His Ala Leu Glu
300 305 310 315
tat ctt aaa acg atc aat ctc tgg acg gat gta gcg gaa tta aca ttt 1493
Tyr Leu Lys Thr Ile Asn Leu Trp Thr Asp Val Ala Glu Leu Thr Phe
320 325 330
gat atc gca ctt tac tat aaa gaa aat gga gat gca gac aaa gct gcc 1541
Asp Ile Ala Leu Tyr Tyr Lys Glu Asn Gly Asp Ala Asp Lys Ala Ala
335 340 345
gaa tat ttt gaa gaa tct cat cat gca aga gac caa att ctt aaa aga 1589
Glu Tyr Phe Glu Glu Ser His His Ala Arg Asp Gln Ile Leu Lys Arg
350 355 360
acg gag gag tta aag tgaaaaagat gattgccgtt gcgttgactg cegtectttge 1644
Thr Glu Glu Leu Lys
365
aagccttgtc gttttaagtt tttcgtctca gccgaaggga gatgecgagt ttgecggeceg 1704
agccattttt cttgacgata agccggetca getgatggeg ggcagagega tctttctecga 1764
cagctttgac ggaaattcge cagecgectg acaaaacacc gcataaccct gettgtcace 1824
ggacaagctc tcttcgaaaa gegecgecag cggegetttt tttatgaaag caaatataac 1884
cggegteect gcaaatcget tgcgaagatt aaaaatatga aacacatgac aggaatggeg 1944
ctcaccgget tttggtcgaa tecctattgaa aaatctgecc gatttatagt gettgtcatt 2004
ctataaatcc ttataatggt cttaacgcca atgtgaggca tgccaataga cagattgcag 2064
gggaaattct atactgaaca gcgcaattta gcatgtaatc 2104
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<210>
21>
212>
213>

<400>

78
368
PRT

o B AT

78

Leu Lys Thr

1

Trp

Lys

Leu

Glu

65

Lys

Phe

Ile

Gln

Gln

145

Lys

Asp

Ala

His

Val

225

Leu

Tyr

Cys

Leu

50

Glu

Ala

Phe

Asn

Ile

130

Ile

Thr

Met

Glu

His

210

Asn

Leu

Val

Asp

35

Leu

Phe

Asp

Ala

Tyr

115

Glu

Lys

Phe

Leu

Gln

195

Val

Arg

Ile

Lys

Met

20

Ile

Tyr

Ala

Met

Gly

100

Tyr

Ile

Gln

Lys

Ile

180

His

Leu

Asn

Lys

Ile

Ile

Glu

Phe

Ala

Gln

85

Met

Lys

Ala

Asn

Ala

165

Gly

Tyr

Leu

Leu

Glu
245

Ala

Lys

His

Asn

Ser

70

Ser

Tyr

Leu

Glu

Phe

150

His

Ala

Lys

Gly

Leu

230

His

Tyr

Arg

Gln

Leu

55

Asn

Thr

Glu

Ala

Phe

135

Leu

Asp

Asn

Gln

Met

215

Thr

Glu

Glu

His

Leu

40

Leu

Lys

Asp

Phe

Glu

120

His

Ser

Asp

Lys

Ala

200

Ala

Leu

Glu

Glu

Glu

Pro

Asp

Leu

Asp

His

105

Glu

Tyr

Leu

Tyr

Leu

185

Leu

His

Ala

Ser

Val

10

Val

Asn

Tyr

Phe

Met

90

Lys

Lys

Lys

Asn

Ile

170

Asp

Lys

His

Glu

Val
250

Ala

Ser

Met

Arg

Glu

75

Ile

Lys

Leu

Leu

His

155

Gln

Leu

Asp

Asn

His

235

Tyr

Gly

Gln

Glu

His

60

Asp

Glu

Asp

Arg

Ala

140

Ala

Lys

Phe

Ala

Leu

220

His

Gly

162

Met

Ala

Glu

45

Lys

Ile

Tyr

Tyr

Thr

125

Ile

Lys

Ala

Arg

Ala

205

Gly

Phe

Ile

Leu

Val

30

Asn

Leu

Gln

Tyr

Thr

110

Ile

Ala

Thr

Ile

Phe

190

Leu

Leu

Lys

His

Asn

Ser

Gln

Leu

Glu

Tyr

95

Asn

Pro

Tyr

Ala

Ser

175

Asp

Ile

Ser

Glu

Ser

255

Gln

Ile

Asp

Thr

Gln

80

Phe

Ala

Asp

Tyr

Leu

160

Asn

Glu

Lys

Tyr

Ala

240

Met
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Phe Glu Leu Thr His Val Leu Tyr Lys Ser Asn Val Val Lys Glu Ala
260 265 270

Arg Lys Leu Tyr Glu Lys Gly Phe Phe Arg Ala Glu Lys Ala Gly Glu
275 280 285

Arg Glu Tyr Leu Ser Lys Phe Lys Leu Ile His Ala Leu Tyr Asp Glu
290 295 300

Gln Asp Pro Leu Thr Val Glu His Ala Leu Glu Tyr Leu Lys Thr Ile
305 310 315 320

Asn Leu Trp Thr Asp Val Ala Glu Leu Thr Phe Asp Ile Ala Leu Tyr
325 330 335

Tyr Lys Glu Asn Gly Asp Ala Asp Lys Ala Ala Glu Tyr Phe Glu Glu
340 345 350

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

<210> 79

<211> 2005

<212> DNA

213> HRFEHFTHE

<220>

<221> CDS

<222>  (501).. (1505)

<400> 79

acctcgattt gctccgagt,t tgtcgcttca atcattttat cggtatcata tatattaaaa 60

tccgecataca aatgagettt ccectttttg geccacgecta cgtacaggea gtcatcectg 120
aagttcgtct ttcgaacage ctgcaaaaat gtcccgtege cgecgatget tgegataata 180
ttggettcat tgtgatggtyg aacgacgcga aatccgtgtt cttcggcaag ctgtttcagt 240
tttttgcact gctcgteggt ttcttegett tttttgtaaa agaaataaat gtttcggegg 300
tctgtcacaa tcattctcece ctttgtetgt taagtttaga tttttctgee atctaacata 360
tatgttaaaa tgacctgtga cccttagttt accatgtcca aaaacttctt gtatatgaag 420
cggcatcata atgaactttt tctcttcata tacgtactaa gacatgcagec ttttttattc 480
aaaggaggag aacagacaaa atg aat gcg aaa aga tgg atc gca ctt gte atc 533

Met Asn Ala Lys Arg Trp Ile Ala Leu Val Ile

1 5 10
gcg ctg gge gtt ttt gecg tta tct geg gtg atg age ctt ttg ctt gea 581
Ala Leu Gly Val Phe Ala Leu Ser Ala Val Met Ser Leu Leu Leu Ala

15 20 25

gta ttt gac acg atg ggg aat gac gga aag atg cag ttt ggec ctc aat 629

Val Phe Asp Thr Met Gly Asn Asp Gly Lys Met Gln Phe Gly Leu Asn
30 35 40

163
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gac acc cag gaa gaa acg gtg ctt gaa caa gga aac agc tca aga aaa 677
Asp Thr Gln Glu Glu Thr Val Leu Glu Gln Gly Asn Ser Ser Arg Lys

45 50 55
atc gce gtt ctt gaa gtg aac gga acg att tcc gac aat gge gge get 725
Ile Ala Val Leu Glu Val Asn Gly Thr Ile Ser Asp Asn Gly Gly Ala
60 65 70 75
tca ggc ctg ttc age tct gaa ggc tac aac cac aga tcg ttt ttg caa 773
Ser Gly Leu Phe Ser Ser Glu Gly Tyr Asn His Arg Ser Phe Leu Gln
80 85 90
atg ctt gaa aaa gca aaa gac gat tct gcc gta aag gge att gtt ctg 821
Met Leu Glu Lys Ala Lys Asp Asp Ser Ala Val Lys Gly Ile Val Leu
95 100 105
cgc gtc aat tct ccg ggt gge gga gta tac gag age gct gag ata cat 869
Arg Val Asn Ser Pro Gly Gly Gly Val Tyr Glu Ser Ala Glu Ile His
110 115 120
aag aag ctt gaa gag atc aaa aaa gat acg aaa aaa ccg att tac gta 917
Lys Lys Leu Glu Glu Ile Lys Lys Asp Thr Lys Lys Pro Ile Tyr Val
125 130 135
tca atg gga tcg atg gect geg tec gge gge tat tac att tca acg cct 965
Ser Met Gly Ser Met Ala Ala Ser Gly Gly Tyr Tyr Ile Ser Thr Pro
140 145 150 155
gce gac aaa atc ttt gca geg cct gac acg ctg acg ggt tca ctc ggg 1013
Ala Asp Lys Ile Phe Ala Ala Pro Asp Thr Leu Thr Gly Ser Leu Gly
160 165 170
gtc atc atg gaa agc ctt aac tac agc aag ctt gca gag aag ctt gga 1061
Val Ile Met Glu Ser Leu Asn Tyr Ser Lys Leu Ala Glu Lys Leu Gly
175 180 185
tta aaa acg gag acg att aaa agc ggt gag ttt aaa gat atc atg tca 1109
Leu Lys Thr Glu Thr Ile Lys Ser Gly Glu Phe Lys Asp Ile Met Ser
190 195 200
ccg acg cgc gat atg acg aaa aaa gaa aga gaa atc atg cag tca atg 1157
Pro Thr Arg Asp Met Thr Lys Lys Glu Arg Glu Ile Met Gln Ser Met
205 210 215
gtc gat gac gcg tac gaa ggg ttt gta gat gtt att gcc gaa ggg cge 1205
Val Asp Asp Ala Tyr Glu Gly Phe Val Asp Val Ile Ala Glu Gly Arg
220 225 230 235
ggc atg tcc gaa aat gac gtg aaa aaa att gcc gac gga cgt gtc tat 1253
Gly Met Ser Glu Asn Asp Val Lys Lys Ile Ala Asp Gly Arg Val Tyr
240 245 250
gac ggc cgc cag gcg aaa cag aac cat ctc att gat gag ctc ggc tat 1301
Asp Gly Arg Gln Ala Lys Gln Asn His Leu Ile Asp Glu Leu Gly Tyr
255 260 265
tat gaa gat gcg gtc aaa gcg atg aaa aag gac cac aaa aac ctt gce 1349
Tyr Glu Asp Ala Val Lys Ala Met Lys Lys Asp His Lys Asn Leu Ala
270 275 280
ggc geca tct gtt gtc age tat gaa gaa tca gecec gge ctt gee teg ctg 1397
Gly Ala Ser Val Val Ser Tyr Glu Glu Ser Ala Gly Leu Ala Ser Leu
285 290 295
ttt tca atg act gca aat aag atg ttt aaa agc gaa gct gat ttc tta 1445
Phe Ser Met Thr Ala Asn Lys Met Phe Lys Ser Glu Ala Asp Phe Leu
300 305 310 315
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aac att aaa gaa
Asn Ile Lys Glu

tta tat gcc aaa
Leu Tyr Ala Lys

aggatcataa tgaattatcg
tagagcatgc
ttatcggcag
aagaatcagg
cttactttgt
tgaaggtcgt
agtttatcgg

ctaagaaaca

<210
<211
{212
<213

<400

>
>
>
>

>

335

80
335
PRT

gcg att tct caa tcc ggt gca ccg aga ctc atg tat
Ala Ile Ser Gln Ser Gly Ala Pro Arg Leu Met Tyr

320

325

330

taggagggga ccgaaaaaat ggatgtgact tatgatggaa

ctatgecggt
catcaacaac
gtttttcacc
cctgatgacg
gtcgettgte
ccgctatatce

agggattcac

R F AT

80

Met Asn Ala Lys

1

Ala
Gly
Thr
Val
65

Ser
Lys

Gly

Ile

Leu

Asn

Val

Asn

Glu

Asp

Gly

Lys
130

Ser Ala
20

Asp Gly
35

Leu Glu

Gly Thr

Gly Tyr

Asp Ser

100

Gly Val
115

Arg

Val

Lys

Gln

Ile

Asn

85

Ala

Tyr

Trp

Met

Met

Gly

Ser

70

His

Val

Glu

Lys Asp Thr Lys

Ile

Ser

Gln

Asn

55

Asp

Arg

Lys

Ser

Lys
135

ccgaatgteg
ttttggatca
ttagecggttt
ttttcgettt
aagtatttcg
ccggaaaaag
aacagtitat

gatttctitg

Ala

Leu

Phe

Ser

Asn

Ser

Gly

Ala

120

Pro

gegtttecag

ggetgtttge

caccegtttt

attcttttgt

gacagacgtt

ggctgacatg

atattacgta

cggaccccetg

Leu

Leu

25

Gly

Ser

Gly

Phe

Ile

105

Glu

Ile

Val

Leu

Leu

Arg

Gly

Leu

Val

Ile

Tyr

Ile

Ala

Asn

Lys

Ala

75

Gln

Leu

His

Val

ggaagaatcg

ttttctgett

cagecctgetg

gacggeggea

gggcaagatg

ggatgtggte

tctcgtagca

Ala

Val

Asp

Ile

60

Ser

Met

Arg

Lys

Ser
140

165

Leu

Phe

Thr

45

Ala

Gly

Leu

Val

Lys

125

Met

Gly

Asp

Gln

Val

Leu

Glu

Asn

110

Leu

Gly

geeccegeatg
gacggggttg
aacctcccta
gtatttittg
gtattcggge
ctgtttaggg

gegttttege

Val

15

Thr

Glu

Leu

Phe

Lys

95

Ser

Glu

Ser

Phe

Met

Glu

Glu

Ser

80

Ala

Pro

Glu

Met

1493

1545

1605

1665

1725

1785

1845

1905

1965

2005
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Ala

145

Ala

Leu

Ile

Thr

Glu

225

Asp

Lys

Lys

Ser

Asn

305

Ile

Ala

Ala

Asn

Lys

Lys

210

Gly

Val

Gln

Ala

Tyr

290

Lys

Ser

<210>

<211

>

212>
213>

<220>

<221

>

222>

<400>
tgegttgact gecgtetttg caagecttgt

Ser

Pro

Tyr

Ser

195

Lys

Phe

Lys

Asn

Met

275

Glu

Met

Gln

81
1326
DNA

Gly

Asp

Ser

180

Gly

Glu

Val

Lys

His

260

Lys

Glu

Phe

Ser

Gly

Thr

165

Lys

Glu

Arg

Asp

Ile

245

Leu

Lys

Ser

Lys

Gly
325

AR ZFRATE

CDS

(501).. (869)

81

Tyr Tyr Ile
150

Leu Thr Gly

Leu Ala Glu

Phe Lys Asp
200

Glu Ile Met
215

Val Ile Ala
230

Ala Asp Gly

Ile Asp Glu

Asp His Lys
280

Ala Gly Leu
295
Ser Glu Ala

310

Ala Pro Arg

agatgccgag tttgeceggee gagcecatttt

gggcagageg atctitcteg acagettiga

cgcataacce tgettgtcac cggacaaget

ttttatgaaa gcaaatataa ccggecgtcce

Ser Thr

Ser Leu
170

Lys Leu
185

Ile Met

Gln Ser

Glu Gly

Arg Val

250

Leu Gly

265

Asn Leu

Ala Ser

Asp Phe

Leu Met
330

Pro

155

Gly

Gly

Ser

Met

Arg

235

Tyr

Tyr

Ala

Leu

Leu

315

Tyr

cgttttaagt

tcttgacgat

cggaaattcg

ctcttcgaaa

tgcaaatcgce

Ala Asp Lys Ile Phe
160

Val Ile Met Glu Ser
175

Leu Lys Thr Glu Thr
190

Pro Thr Arg Asp Met
205

Val Asp Asp Ala Tyr
220

Gly Met Ser Glu Asn
240

Asp Gly Arg Gln Ala
255

Tyr Glu Asp Ala Val
270

Gly Ala Ser Val Val
285

Phe Ser Met Thr Ala
300

Asn Ile Lys Glu Ala
320

Leu Tyr Ala Lys
335

ttttcgtete agccgaaggg
aagccggete agectgatgge
ccagcegect gacaaaacac
agcgeccgeca geggegettt

ttgcgaagat taaaaatatg

166

60
120
180
240

300
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aaacacatga caggaatggc gctcaccgge ttttggtcga atcctattga aaaatctgec 360
cgatttatag tgcttgtcat tctataaatc cttataatgg tcttaacgec aatgtgagge 420
atgccaatag acagattgca ggggaaattc tatactgaac agcgcaattt agcatgtaat 480
catttttagg agggagcagce atg gaa gtc ttt gaa gaa tat tta gcg gga att 533
Met Glu Val Phe Glu Glu Tyr Leu Ala Gly Ile
1 5 10
gat cat ccg gaa cat cgt gcc cgg atg gaa gaa gta ttg ggt tgg gta 581
Asp His Pro Glu His Arg Ala Arg Met Glu Glu Val Leu Gly Trp Val
15 20 25
gcg gag aca ttt cca aat tta acg ccg aaa atc gct tgg aat cag ccg 629
Ala Glu Thr Phe Pro Asn Leu Thr Pro Lys Ile Ala Trp Asn Gln Pro
30 35 40
atg ttt act gat cac ggc aca ttt att atc ggc ttt agc gtc gcg aaa 677
Met Phe Thr Asp His Gly Thr Phe Ile Ile Gly Phe Ser Val Ala Lys
45 50 55
aat cat ttg gct gtc geec cct gaa age get ggg atc gat cgt ttt tet 725
Asn His Leu Ala Val Ala Pro Glu Ser Ala Gly Ile Asp Arg Phe Ser
60 65 70 75
gag gaa att gtg cag gcc ggc tat gat cat acg aag cag ctt gtc cgt 773
Glu Glu Ile Val Gln Ala Gly Tyr Asp His Thr Lys Gln Leu Val Arg
80 85 90
ttc cgc tgg gat cgt ccg gtg gat ttt tca ttg ctt gag aaa atg atc 821
Phe Arg Trp Asp Arg Pro Val Asp Phe Ser Leu Leu Glu Lys Met Ile
95 100 105
gag ttt aat att gcg gat aag geg gac tge tcg act ttt tgg cgg aaa 869
Glu Phe Asn Ile Ala Asp Lys Ala Asp Cys Ser Thr Phe Trp Arg Lys
110 115 120
taaaaaagcg caaaaataag gggcatcctc tcatgaaggc gagagagcge cccgaaagaa 929
aaacgctgtt tatctaaaac tccaaggttt cgegcatgta cgcggcaaac ctacccgtta 989
tgatgcttat acatccaaag caagccggat ttcagcagge gaggcactct geccgatcaac 1049
ggcegttcag caactaaacc gaaaccgget tttttgecga gegacccgag gacgecttte 1109
agcttgaatt tcggcecattgt ttcaggaaga ggttcgectt tccagegecag ticaagcact 1169
tggacgattt gttccgeetg ggettcggee agetgtgege tcggegegtg aggeaggett 1229
gcacagtcge cgacaacata aacgtgttcg tctececceggea ggttatggtg cggegtcagg 1289
acgacgcgee cttgeggatc tttttccaca tcgagat 1326
210> 82
<211> 123
<212> PRT
213> MR FMAE
<400> 82

Met Glu Val Phe Glu Glu Tyr Leu Ala Gly Ile Asp His Pro Glu His
1 5 10 15

Arg Ala Arg Met Glu Glu Val Leu Gly Trp Val Ala Glu Thr Phe Pro
20 25 30
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Asn

Gly

Ala

Ala

Pro

Asp

<210
<211
<212
<213

<220
<221
<222

<400

Leu

Thr
50

Pro

Gly

Val

Lys

>
>
>
>

>
>
>

>

Thr
35

Pro Lys

Phe Ile Ile

Glu Ser Ala

His
85

Tyr Asp

Phe
100

Asp Ser

Ala
115

Asp Cys

83
1891
DNA
AR HF AT E

CDS
(501).. (1391)

83

Ile Ala Trp
40

Asn Gln Pro

Gly Phe Ser
55

Val Ala Lys

Gly Ile Asp
70

Arg Phe Ser

75

Leu Val
90

Thr Lys Gln Arg

Leu Leu Glu Lys Met Ile

105

Ser Thr Phe
120

Trp Arg Lys

gtacaatgag
ccatcaaatc
tcagttcgea
tttgtttttt
catcgggegce
cttttaaagc
ttccacctea
atcacttgca
attataacat
aac

atc tta

aaggatgacg
ttttatatcg
caaatttcca
ccgttegtac
caaatcggec
gtacatcagt
ttatgtatta
ttttcaattc

ggaggtaatc

att

gcttggtega tggaatattt
cgtttgatcc agttttggat
agttcaacaa tttcatttgt
cgggcaatga attcggggat
gatctcaaaa gaatcgctag
ttggeccattt ccaggegagt

aaatgaaata gcaaacaata

Phe
45

Met Thr

Asn His Leu

60

Glu Ile

Phe Arg Trp

Glu Phe Asn

110

tttgecgagt
ggctgtcgat
ggaaagtceg
gtccaaattg
cggactgaca
cagtttaaaa

taaacattat

Asp His

Ala Val

Val Gln

Asp Arg
95

Ile Ala

tceggatgece
tttaaggatg
tgttecgttt
tetteegget
tccagetgec
ggtttcatca

cttacgtctt

tatgcecgtat aatttttatt atacgagttc atttgatctt

atg gga aaa aga atc ttt ctc ttt ctt tta tcg
Met Gly Lys Arg Ile Phe Leu Phe Leu Leu Ser

1 5

Asn

tcg
Ser

att
Ile

ttt

Ile

ctg
Leu

gtt
Val
45

atg

gte
Val
15

Leu Ile

aca
Thr
30

gta
Val

Bgg
Gly

ctt
Leu

cte
Leu

gcg
Ala

tcg cte tig

acg acg atc
Thr Thr Ile

ggt atc gtg
Gly Ile Val
20

gge acg tat
Gly Thr Tyr
35

ttc acg gct
Phe Thr Ala

gta ttt agt
Val Phe Ser
50

gca gtt gtc
Ala Val Val

atg tca aga tgg atg gcg

ctt
Leu

tcg att
Ser Ile
25

aac
Asn

gg8C ggc
Gly Gly
40

ggt
Gly
55

ttt gtc
Phe Val

aaa atg gcg

168

10

atc ggt
Ile Gly

atc
Ile

gat
Asp

tce
Ser

ggc
Gly

atg ggc

60

120

180

240

300

360

420

480

533

581

629

677

725
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Phe Met Ser Leu Leu Met Ser Arg Trp Met Ala Lys Met Ala Met Gly
60 65 70 75
gtt cag gtg ctg aat cct gat aag caa acg ctc agc tat gaa gaa cag 773
Val Gln Val Leu Asn Pro Asp Lys Gln Thr Leu Ser Tyr Glu Glu Gln
80 85 90
cag ctc gtt gac cgg gta tat aag ctg tcc cgc gct gec gga ctg aca 821
Gln Leu Val Asp Arg Val Tyr Lys Leu Ser Arg Ala Ala Gly Leu Thr
95 100 105
aag atg cct gaa gtc ggc atc tac aat tca cgc gaa gtg aat gece ttt 869
Lys Met Pro Glu Val Gly Ile Tyr Asn Ser Arg Glu Val Asn Ala Phe
110 115 120
gcg acc ggg ccg tct aaa aac cge teg ctt gtc get gta teg acg ggc 917
Ala Thr Gly Pro Ser Lys Asn Arg Ser Leu Val Ala Val Ser Thr Gly
125 130 135
ctt ctt cag gaa atg gat gac gac gca gtg gaa ggc gta ctt gce cac 965
Leu Leu Gln Glu Met Asp Asp Asp Ala Val Glu Gly Val Leu Ala His
140 145 150 155
gaa gtg gcg cat att gca aac ggc gat atg gtg acg atg acg ctc ctt 1013
Glu Val Ala His Ile Ala Asn Gly Asp Met Val Thr Met Thr Leu Leu
160 165 170
caa gga atc gtc aat acg ttc gtt gtt ttc ttc gca agg att geg gca 1061
Gln Gly Ile Val Asn Thr Phe Val Val Phe Phe Ala Arg Ile Ala Ala
175 180 185
tgg gct gtt tca cgc gtt gtc cgt gaa gag ctg gcg ccg atc gtt cac 1109
Trp Ala Val Ser Arg Val Val Arg Glu Glu Leu Ala Pro Ile Val His
190 195 200
ttt atc geg gtc atc gta ttc caa att gtg ttc tct att ctec gga age 1157
Phe Ile Ala Val Ile Val Phe Gln Ile Val Phe Ser Ile Leu Gly Ser
205 210 215
ctt gtc gtg ttt geg tac tcc cge cac cge gaa tat cat gecg gat aga 1205
Leu Val Val Phe Ala Tyr Ser Arg His Arg Glu Tyr His Ala Asp Arg
220 225 230 235
gga gga gca gac ctt gca ggc aag gat aag atg att cac gecg ctc cge 1253
Gly Gly Ala Asp Leu Ala Gly Lys Asp Lys Met Ile His Ala Leu Arg
240 245 250
tcg ctt gag cag tac act tca aga gtc aaa gaa gaa cag gca tct gtt 1301
Ser Leu Glu Gln Tyr Thr Ser Arg Val Lys Glu Glu Gln Ala Ser Val
255 260 265
gca act tta aaa atc aac ggg aaa aag cat aca tcg ctt ttc tca aca 1349
Ala Thr Leu Lys Ile Asn Gly Lys Lys His Thr Ser Leu Phe Ser Thr
270 275 280
cac cct gat tta agc gac aga atc cgc cgt ctg gaa gca aaa 1391
His Pro Asp Leu Ser Asp Arg Ile Arg Arg Leu Glu Ala Lys
285 290 295
taataaagat gcaaacccce tttttcaagg gggtttgett tttaaattta aaaatcgaaa 1451
agcggetgta cataatageca tgtttccttt aaaatggaac acgttataca caagaagcaa 1511
cttittigaata ttgaaaagaa ggaacgatta tgaaggttit attgagaaaa ctactgcgeg 1571
tgctgtetec tgtacagetg atcgegetet attatttttt ageggtgaca gttteggttg 1631
ttttattgag tctgceegtt gcacacaaaa ataatgttga atggtctttt atcgacgece 1691
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tttttaccge ggtgagecgeca gtgagtgtaa ccggtttgac ggttgttgat acagecgata
cattcagcac ggccggaatt tggattttgg cgtttgttct gecaatttgge gggatcggeg

tgatggcttt gggtacattc gtctggetga ttttcggeaa geggatcggt ttgaaagagc

geegtetgat tatgaccgat

<210>
211>
212>
213>

<400>

84
297
PRT

HoK AT

84

Met Gly Lys

1

Thr

Gly

Val

Met

65

Pro

Val

Gly

Lys

Asp

145

Ala

Thr

Val

Val

Thr

Thr

Phe

50

Ser

Asp

Tyr

Ile

Asn

130

Asp

Asn

Phe

Val

Phe

Ile

Tyr

35

Ser

Arg

Lys

Lys

Tyr

115

Arg

Asp

Gly

Val

Arg
195

Gln

Arg

Gly

20

Phe

Ala

Trp

Gln

Leu

100

Asn

Ser

Ala

Asp

Val
180

Glu

Ile

Ile

Ile

Thr

Val

Met

Thr

85

Ser

Ser

Leu

Val

Met

165

Phe

Glu

Val

Phe

Val

Ala

Val

Ala

70

Leu

Arg

Arg

Val

Glu

150

Val

Phe

Leu

Phe

Leu

Leu

Asn

Gly

55

Lys

Ser

Ala

Glu

Ala

135

Gly

Thr

Ala

Ala

Ser

Phe

Ser

Gly

Phe

Met

Tyr

Ala

Val

120

Val

Val

Met

Arg

Pro

200

Ile

Leu

Ile

25

Gly

Val

Ala

Glu

Gly

105

Asn

Ser

Leu

Thr

Ile
185

Ile

Leu

Leu

10

Ile

Ile

Gly

Met

Glu

90

Leu

Ala

Thr

Ala

Leu

170

Ala

Val

Gly

Ser Asn

Gly Ser

Asp Ile

Ser Phe
60

Gly Val
75

GIn Gln

Thr Lys

Phe Ala

Gly Leu

140

His Glu

155

Leu Gln

Ala Trp

His Phe

Ser Leu

170

Ile

Leu

Val

45

Met

Gln

Leu

Met

Thr

125

Leu

Val

Gly

Ala

Ile
205

Val

Leu

Thr

Ala

Ser

Val

Val

Pro

110

Gly

Gln

Ala

Ile

Val
190

Ala

Val

Val

15

Gly

Leu

Leu

Leu

Asp

95

Glu

Pro

Glu

His

Val

175

Ser

Val

Phe

Ile

Val

Leu

Leu

Asn

80

Arg

Val

Ser

Met

Ile

160

Asn

Arg

Ile

Ala

1751
1811
1871
1891
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Tyr

225

Ala

Thr

Asn

Asp

210

Ser

Gly

Ser

Gly

Arg
290

Arg

Lys

Arg

Lys

275

Ile

His

Asp

Val

260

Lys

Arg

Arg Glu
230

Lys Met

245

Lys Glu

His Thr

Arg Leu

215

Tyr

Ile

Glu

Ser

Glu
295

220

His Ala Asp Arg Gly

235

His Ala Leu Arg Ser

250

Gln Ala Ser Val Ala

265

Leu Phe Ser Thr His

280

Ala Lys

171

Gly Ala Asp

Leu Glu Gln
255

Thr Leu Lys
270

Pro Asp Leu
285

Leu

240

Tyr

Ile

Ser
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