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1 —HXBAEREASK, LOLEVIANATAETEREK, &
MEEEY 4 NRER, PTEAREEUTREAME: SEQ ID NO; 2
(DIRS4); SEQIDNO: 9. 11. 13 & 53 (TNFx % TNFy); SEQ ID NO:
15, 17. 19. 21. 23. 25 % 27 (TLR-L1 £ TLR-L5); SEQID NO: 29
(TGFx); SEQ ID NO: 31 % 33 (5685C6); SEQ ID NO: 35. 37. 39
#, 41 (claudin); 2 SEQID NO: 43, 45. 47. 49 2, 51 (schlafen),

2. BAER I GRBUERSBORRMS K, LPATEREEE
FARRE) R &

a) &8 1AEY SARABRY R,
b) &8 1 AEV ANBEARGEBEFF 2AEY 5 AR
&) R I
) BeEV 4 SPHONRABRNEY IARK; &
d &4 1412 RARARYREK.
3. RAIER 1 s, HPArk 3 ak:
a) AaIEERA S KK,
b) RARKE, WwAX;
c) @4F7i& SEQIDNO # £ 1) 17 Nk 4 R B
d) A# P& SEQIDNO £ TARABMEY 4N EEEK
B
e) A KEHE V430 MR,
f) £45F2 5V 30kD, HHRABEL:
g8) Ao % AK;
h) 5 B4R L HdhisdE;
1) 57— FERSRE; R
j) &R RLAAFIG, 638 FLAG. His6 K Ig 5731,
4. —Freab4h, HE.4
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a) ARF)ERK 16 KBLE S A,
b) BAIER I AB S K, KA
c) MAIER 1 FTE S BRFeBAR, HFPTEEARA:
1) RbALEd, a3EK. EAKFP/REF R, /R
5 iD%% Tok. 8. R, ARXEMILAH.
5. —fEAAE, LA ELK] 6% KA
a) A%ﬁ%k%Ei'ﬂ

6. —F & /\«‘}m’ﬁ‘éﬁ«‘fm@ ALk é’J 4‘(/\% C AL AR
10 FAERI1IGGBK, HP:
a) koo mEL—NEEF;
b) AT % Bk AKX,
c) Frik #8154 A Fv. Fab = Fab2 K &
d) FridsE et s 5 — T F 5 RE A&
15 e) Frid k.
) A ER1GEHES K,
i) FARA|ZR 1 69461L % AK;
i) 2 5% & b BHuAk;
V) A % R,
20 V) 5T MRR;
vi) F &R e Kd £ % 30 pM;
vii) 5 ER X W4, QAEERRBAE;
vili) Y RFH LY, RE
ix) ARMEAFITIAR, QIEHMHAFITR K HBAFIT.
25 7. =X E, K OSRFBR 6 TR A0 A M Fa:
a) LEFTREMMLEMHRE,; &K
b) 4% ) AL AT KA £ XA 69500 B
8. — A FHBR: FKESMH Tk, AF EOAELELNT
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12 R kK % RERAF|ER T Ik fk, B RAAEE Y.
9. —HAFRE: RAKE MO F ik, BHEOEAESGERT
AR R 1 695 KRG LEoFURER, B RAMERESY.
10. —Fp 4 FE LA Mey 7ik, B * e
5 a) ARAER 1 95 KRR AL; XA
b) FARSF T A KRR L KM TR RARAER 1 LS K
BT, bt AR Eed; &
c) BHELELRAER | L R EFRGEGHRETL
B
10 11. —#Frenadh, o4
a) MAERTHRELESNEY; 2 H
b) MA|ER T PR 4oL E- A Bk, HPArE k.
1) KEAEY, eLFEK. HKM/REARK;, Fo/HK
i) B4 ATFoR, AWM. RA. BHRRFMINA .
15 12, —H ARl ER 1 QML S K5 BRELLER, LTA
£ 3
a) ZARRARKE; A
b) FriX 4484 :
1) %RAFRME S K,
20 i) 4%#5 SEQIDNO: 2. 9. 11, 13. 15, 17, 19, 21, 23,
25, 27. 29. 31. 33. 35, 37. 39, 41. 43. 45, 47,
49. 51. 53 ¥ ¥ 2 AR MZ KAF;
i) £ EY 13 AMEHBE LS %A AT R KB X K cDNA 48
Fl;
25 iv) R EEAK;
V) b E HAE;
vi) kB RARRR;

vi) AR AFT;
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viii) &6 A BT 7Y ;
ix) N F 6 kb, 4tk F 3 kb
X) ASAFTE % RGN B 6 e AR KA
xi) 3 PCR 2]4. PCR Z#R AL 5|4,
5 13. —fr a5 F| 2R 12 R ELBBRY @I,
14. BRA)EK 13 6440, b rrdmped:
a) BAz i,
b) EAzmie;
c) E e,
10 d) B&mie;
e) Rkimie;
f) il mie;
g) R,
h) R KkEmpe;
15 ) A,
15, =X E, LesmAER 12 AT E#R A
a) LSFTEMBMERE;
b) LALSRKESEKRYRE; KA
) A& R AT LK) SR A e HLA .
20 16. —#4z8%, A
a) f£ 37CH= 2 M A F #6344 T 30 4P, 5 SEQ ID
NO: 1. 8. 10, 12, 14, 16. 18. 20. 22. 24, 26. 28,
30, 32. 34. 36. 38. 40. 42. 44. 46. 48. 50 % 52 9%
A SRR; K
25 b) £ZV 430 MrEERE LS SEQ ID NO: 1. 8. 10,
12. 14. 16. 18, 20. 22. 24. 26. 28. 30. 32. 34. 36.
38. 40. 42. 44, 46. 48, 50 3 52 A8 F).

17. A ER 16 (9488, HL P
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a) Frid st 4 45CA/R 500 mM 2k; A
b) BT R E Y S5 AMHB.
18. ARA|EK 16 694588, HF:
a) ATk sedctt A 55CH/R 150 mM 3; h
5 b) FFAREHE Y 75 NMEHEK,
19. —Fr &L TRty F ik
a) —FrEARR, A kO
i) BARAER 12 9HERE EAMIBESERMH THA, |
WX RITEE Y, Rk
10 i) BARF|BR 12 PRI LAMEBR S S ZAMI B E
S EEA T A, WRRIHAITEEESH KA
b) —FZ K, EF i OIEELBITEBRG M TRACS
A ER 12 TR AR 8 e,
20. —Fb4o F AR &G F i
15 a) — AT ERAERLE O T, AF k&R miE
56,4 SEQIDNO: 9. 11. 13. 29. 31. 33 X 53 &3k
Hfd;
b) — AT WMRAEERKLFT NS F, BH ELERMERE
544 SEQIDNO: 9. 11, 13. 29. 31 & 33 9B A2 K
20 6 s ot E-dh ik Ak, dILFLRT ©2-A7id SEQ ID NO ¢4 % &
NFE1E5 S,
C) —FAFITLARICY Tk, Wk QI mie s %4 SEQ
ID NO; 2. 15. 17. 19, 21. 23. 25 3 27 4404004
ek RE
25 d) —Fri W EF R MG F ik, LF %k QIEFN A4 SEQ ID
NO: 34. 36. 38, 40. 42. 44, 46. 48 & 50 t4HBLH A
Ee TRk,
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G EF N PR

ZOAAR

ALRY AR ORI WA B (SR ERRE ARG )Y
MEMBT k. AERHANRBADTLA R/ RLEAGYER. &
afediik, BT T TR G5 BE 5T R R

XAEF

¥4 DNA ER—BAH: KRR EEE EESANTIK,
REFI I FAELRATEHAE, BATH eGR4 1E EAHTHYIR
Bb PN Fo/RE A, BAE1Z&—H Z4F DNA (cDNA), cDNA A
AT BF G W15 RNA( mRNA)RAF., SBREF H—HFk,
BTN cDNA, REABEIFES, AXLEHAT, £FELALA
cDNA Ri&, debis#|Bmad ks L ¥ M. S04 Sambrook
%, (1989) Molecular Cloning: A Laboratory Manual, ( =p&), % 1-3
#%., CSH Press, NY.

—BR AR, Af4eil, 8IL3hH hm B 6 ek R — % 7
MERmMRAEAER, ARZAH “RAEML” . KA IZREY
A SRVE A ALRIRAT T # 69IA0R8, RE 4Rk LiF % SRR H)
EAnemie. ER@mIC. ampflemet NEHMIER, 2
REEFH BN ERINY, HARCEF. @B FRELBEE
TFOTEREGALES LEMEMIERATRESZERN. —KiAA
FREADEBATFEAAR. Bk, @RATEFHLE, Liif
R EFTIIAZE, FEMGTHRTEEIRS EF LEFF 4
Yo R B GRS B Al T R R E A

EmHRER, REBAFUSHFTIAANF@IESH. ANH 4
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Paul( £ %, 1998) Fundamental Immunology, % 4 &, Lippincott;
Thomson( % % , 1998) The Cytokine Handbook, % 3 #&, Academic Press,
San Diego. S.LZ4E5%, TAML# S shd b T mpdgs. £ Kb/K5
AR FERGAEEIE, QEMRIRLRRGHEN MR,
5 ML XA 6 B R F AT AR EAE A RAER BB LFTSEFE . 4
HRERTFELCHY—RETH, FFAF WICHERGRELIF.
SEBEEFANERG MR EL OIERERE B B-ais
R T-f0fe, B-Wle/ & o ik o BRE & (RAIRE A BB R
R AINRM T, ARHRINRMR), T-wiessem e B 5%
10 F X4 B-IABMAREE MG HEF L E miR(aELE T-@
fe). FrAmemies it LemelNmER.
WH B FEEAZRENER, RIBERMET TR
BRI (F3e B & KRR RIE. RERFEIRE)E T EZL— A
PERRETHSE, AT EHmAERRRFLRGEMHRALT
15 RO TARFAERIA], AR ZEFTH A, REPRB AR
BT H AL CRARUBRELEMNELLEETR—F T HRAKESFSF
CARERCE o o
2B XRERTREF A RRARZRE Tk, TABELEAZ
£ E %K, BRRIEMNHEH, REEF LRI oL Fhe L
20 A, HATERE REMGX R, Bob, ZARR BT AR S
s A RIB A . AN H) 4 Harada % (1992) J. Biol. Chem.
267:22752-22758, BH A ZHRGAEEZ VAN EET R, A NH)
%= Gonda #= D’ Andrea (1997) Blood 89:355-369; Presky %(1996) Proc.
Nat’l Acad. Sci. USA 93:14002-14007; Drachman #= Kaushansky (1995)
25 Curr. Opin. Hematol. 2:22-28; Theze (1994) Eur. Cytokine Netw. 5:353-
368; Lemmon #= Schlessinger (1994) Trends Biochem. Sci. 19:459-463,
BE % AR LR 4o TLR-EF) A4 A,
Fl#f, BRAGERARZA A, 2ETMNEIFRLEF(TNF) K%
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Fatb it 4 K B -F(TGF) KA R R ¢ Beik A A EAE A .
BE, BAARMAKRRZEXGERTA FTHHRLCAE.
S Feyis e AER TR EARF SRR GEH REM THR
G T BB,
5 e LT, BmHRGE, A TAHERNED A LR AL
Fol Ri& o) K F AR T a6 6 B MM R E R R RIE R
T, ARAAHFHTEREARLLIR, GEEANTHREBA T
TEME O BETIR, R TARFHQSEHT 7k, sob, s
WHTRAFOTEMREFFk. BERH, AARTHEZLE
10 HEETFAHAEAGHZTARIKRCEAFHHT, EZAEFH AN,
RE A RAE LRS- Ao XALEM B IHALS 7 k.

W &
B 1A-1C BrA8% IFN ZAKEARI 6975k, BEEFH
15 SEQ ID NO: 4; hIFNabR 3 SEQID NO: 5; CRF2-4 3 SEQID NO:
6; cytor x 3 SEQ ID NO: 7; cytor7 # SEQ ID NO: 8.
A 2 257 TNF-x #= TNF-y % AK(SEQ ID NO: 9. 11 #= 13)#% 4
FUsTIb; p ARKE, r AHEE,
B 3A-3E 2 7R KX A& £ TLR-H& & 57 7] 6953 1L,
20 B 4 B R KEFEE L 5685C6 % A5 #95t bk,
B 5 -7vAT Claudin B #4695 5)2+tk: D2 (SEQ ID NO: 34);
D8 (SEQID NO: 37); D17 (SEQ ID NO: 39); D7.2 (SEQ ID NO: 41).
A 6A-6E R VAT Schlafen ) /45 ¢4 %) 2t bk: schlafen B (SEQ
, ID NO: 43); schlafen C (SEQ ID NO: 45); schlafen D (SEQ ID NO: 47);
25 schlafen E (SEQ ID NO: 49); schlafen F (SEQ ID NO: 51).

R AR
ALPGEHFOER, FllRX REHGLHR, LR aHm
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R F %A E M FK, Flaofkh DNAX FREHZAR LA
4(DIRS4) ¢4 tafo. B) F % AKAE - F 4 M; #R% TNFx 4= TNFy &) TNF
A8 24 M 40 0B F; #4 TLR-L1. TLR-L2. TLR-L3. TLR-L4 #= TLR-L5
8 Toll 2 A HF; #A TGFx &y TGF Aok H4-F; #RA 5685C6
Wk Th2 fmfe = A ek, —aAaX AR, ERBEBEXEHKAY
claudin ¥ E ¥ fmEH £, KX PARA claudin D2, D8, D17 = D7.2;
F oA A AR, ERZEX EMA schlafen $) EFREHR X, ALK
B 4% 4 schlafen B. C. D. E#f F,

BEARkBL, AKARBE AR THHRGEESY: REAEXRE
MERK, ROLZEY 3 AXRAFEEERK, EMRKREY 4 ARA
B, PR REE5UTREFE: SEQIDNO:; 2(DIRS4); SEQ ID NO:
9. 11. 13 & 53 (TNFx & TNFy); SEQID NO: 15. 17. 19. 21. 23,
25 &, 27(TLR-L1 Z TLR-L5); SEQ ID NO: 29(TGFx); SEQ ID NO:
31 2 33(5685C6); SEQ ID NO: 35. 37. 39 & 41(claudin); SEQ ID NO:
43, 45, 47. 49 & Sl(schlafen), AMKLZHAFTEY, FHAXFFE
EBR—MHEK: 83 1 A2V S ARABRYEE; iF 1 A~E) 4
MNERABUYRERE 2AE) S ANRABYRE,;, OFEY) 3 AR
B, BAREEY 4. 5 R 6 NRAR, B eI AES 1248
ABMORR, AXREXFEP, FTEZK: HIEBEERLEK H
RARKEWH WAL S K, €4 SEQ ID NO £ 17 AN RA
B; £4 SEQID NO 2J 4N EER, HARKES TAREL
B, KEAHEVHIOANARAR, 2 FFEVH 30 kD, REBRAL;
Hemt K, ARFELEBKRIFD L, 55 —MMFHRHSERES;
KA OA4RM K AALIFIE, €3 FLAG. His6 X Ig 45, ALE %
HEEF, TREAGHOL: KEAEZK, LHZK, XAMEZK
Bk, P ATREARL: R, GiEK. EKP/RE+F R,
FalRBEAH B TR, BM. ﬁ-\ B3k, RE ML s,

BRNEELHRTECRERTES RS ATESZ KRR T, RIEA

10
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R IR B RA LA .

HANA M EFTEOIERERRRESLE, BRRESELL
Bala bR $ak, £ RSP E—NEEF; AR
%Rk A AK; BriksEAib A% Fv. Fab s Fab2 K #; Frid &4
ot E B —MMEFIHRSRE; RATERRR: R4 EREZ KA
FAR; RATATSAL S B A RIR; RAEBRBRFHRAR, F L
Bk, 44T HAER;, SREHKDEY 30 M, 5EAIEMNE
FERTREHBE)LE L, HAAFESY,; RALRMBAFLHITIR, &
FERAH M R K AR,

RANELAET RO ALESNEY, ARESTELESIEY
HRZE; RAEH X EXFH XA A B

RS ok FRB: AR SMNF %, Ahk0EELE
FHTHRKES KRS TR, GBI Y. EREE
FE RREEMN Tk, BF RO EGELHTREKE S
S FT iR S KA AR AR, G RIS, EREE FEANEY
WF %, BhHEaE: AMESRERLER%; EFARRRE
B FEM THRBABATE S RGBT EM0, b4 prid s s
W, RALELHREFIET LT LSRG EGIK,

RRBAEM, Bl oo LR ALY RE Lk
oo PBRAK, LA EEARL: Kisd, sk, &k
Fo/RE R, Fo/REBEHBR TR, EM. £, B3, REHILEH,

AR PALRBEGRERFTE, Pl K HS ERTH
B, P RS RERARKE, EAHEK: HBRERMS
BK; %75 SEQIDNO: 2. 9. 11, 13. 15. 17. 19. 21. 23. 25. 27.
29. 31. 33. 35. 37. 39. 41. 43, 45, 47. 49, 51 & 53 $ & A
HERZKAS);, EVA 13 MEF8Y %A FTE KB X K cDNA 4
Bl; ARZEBAR; Za4E4RE; RAXRKERE;, 0A4TANIG
i, LEERBBEBRAT]; T 6 kb, it F 3 kb: AT

11
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% Akeg LB 6 KA, KA A PCR 314, PCR ZHRRE5| 4.

TR EHAFELOESEATHERY ML, FHNLLFATE
mpat. Rizmhie, Amit;, mfwme, &Fmit,;, LRai;
wilhmmie, R@ie, RKE@E, AAL@IE.

AHNELHTROUIEMERRA. QSHMEBRWYEE; £&
SRKEERGRE; KALA KR XA 6950 .

TRGLCHRR, H: £ 37CH 2 M A TFHRGRELHET 30
24F, 5 SEQIDNO: 1. 8. 10, 12. 14. 16, 18. 20. 22, 24. 26.
28. 30. 32. 34. 36. 38. 40. 42, 44, 46. 48. 50 K 52 &4 % AL
ARE, REEZVHI0AZEHREAR LS SEQ ID NO: 1. 8. 10,
12. 14, 16. 18. 20, 22. 24. 26. 28. 30. 32. 34, 36. 38. 40.
42, 44, 46. 48. 50 K 52 ABR). ARLATIE AL A 45CH/K 500
mM #; &K S55CH/R 150 mM 3; REERBEAHZEY 55 A% 75
AL B

EREF o b &R Tk, EFEORREERS L
AMEBRESE R TR, hREIBRRELSY; RE®FE
BB AAMIR S L ZAMIB A A8 £ THAR, bk MR
W“E LM, IHOREEREFBEBREG LN TRAOLASEBY
i)

RBCAFT ML RRL FHF ik, HF % QISR ATE eI fk
€4 SEQ ID NO: 9. 11, 13, 29. 31 & 33 ¥4 3 pk; RAEAT @b
ERRE T Wik, EF ik QIR mib ks 4 SEQID NO: 9.
11, 130 29, 31. 33 & 35 694581084, bl 6,467k SEQID
NO #&aNF81E 545, RUAFCEILNYF %k, EF %k Q3B h7
#Eamhek 44 SEQID NO: 15. 17. 19. 21. 13. 15 X 37 #4444
SMBARR, RARBDUEFRENG T %, E5 % 0P 04 SEQ
ID NO: 34, 36. 38. 40, 42. 44, 46. 48 % 50 #94LBE e R iAW H
L

12
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L &#

AL PRAERLBA 7| FoB sy (A LA R KR A B ehAam s
5], £y aETFREZRELLE5TF, BHAH DNAX FIRE LK
R4 T F 45 4DIRSA), LA LKA GEMPLYHE. LELHE
## TNFx # TNFy #§4-F; Toll # %4k 4-F TLR-L1. TLR-L2,
TLR-L3. TLR-L4 # TLR-L5; TGFx; 5685C6; claudin D2. D8, D17
#2D7.2; schlafen B, C. D. E#= F, %Xk 4F 6 RF cDNA 7
AR KE(HlIAL)DNA F7 L. AERKARLEHILZ WA
BT, EXEHFALT, PRTELTFRLRA RN,

R4 3E B AR B F T A W4 4» Maniatis % (1982) Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor Press; Sambrook 4F (1989) Molecular Cloning: A
Laboratory Manual, (% =), % 1-3 %, CSH Press, NY; Ausubel 4,
Biology, Greene Publishing Associates, Brooklyn, NY; 2 Ausubel %
(1987 #= & #7 3% | ) Current Protocols in Molecular Biology,
Greene/Wiley, New York; & & # X ki i3] ALEA2)ALF.

KKK (B2 AK)DIRSA 47k [ B 44 4% H BT 7] AAl L RA BT
7% SEQIDNO: 142, #74) DIRS4 52 SR X B, RFATE
TRAGAEA TR R RAERAER, B AaRh LRz, b, T
HESCHEBRENTHLRIR, X5AF L WREARNLARFER
ME AR LER—B. TREZHRHZELETH IL-10 kAR %
4K, #)4e IL-10, AK155.1L-19. IL-20/mda-7. AK155.IL-D110. IL-D210
F. A WA)de Derwent ¥ F) 57 &,

TR R K L Aovh 5 KR TNFx Fo R K £ Ao £ & TNFy 94
FB(SEQ ID NO: 8. 10. 12 #= 52)F=48 5 R LB 5 7| (SEQ ID NO:
9. 11. 13 f= 53), % ¥ % TNFx #4435 % 38. 74. 79. 205
#7 cAMP PK 4 ,&; %5 41. 61 4§ Cas Phos 4% % ; % 43 # Cyt_c-Mesite;

13
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%4 35 #4 Histone-Me 4%.,%; #5 5. 57. 220. 232 ¢) Myristoly 4z % ;
# 229 ¢4 N-GLYCOSYL 43 & # 38-41. 79-82. 134-136 #) PHOS2
1% # 77, 142 ¢ PKC ph {5, sbsf, {AFE2&E AR 119-250 f=
209-221 X g, =)L TNFx ¢4 fE @36 BeE5 1-19; A
Fr4sF 4520, REHAES: %34, 93, 132, 229. 248. 263 &) cAMP
PK {,%; £ 119.232.251 #4 Cas Phos 4%,%.; £ 26.90.172 4 Cyt_c-Me
1z.5; % 82 ¢4 Histone-Me 43,%; #§ 278. 290. 303 #§ Myristoly {5
X£; N-GLYCOSYL: # 39, 287. 297 # 3 AMi % % 26-29. 34-37,
90-92. 93-96. 138-140. 192-194. 248-251 & PHOS2 13.&; % 43.
51. 80. 81. 152 # PKC ph 4z % ; % 154 ¢ TyKinsite, FiHA1Z 5 Ak
EaE A E 19 5 20 209 AGA-GA. L EEEREOIELH 74-
132, 94-118. 168-308 #= 193-201.

SEQ ID NO: 14-27 3 TLR-L1 % TLR-L5 #4438 5 5 Fae 5L
B EHABR AT, TLR1 %) EST 47 &% mRNA ZAfR T4, %
G4k Xq27.1-28 %A X h % —s5F 8 F, K% TLRI(SEQID NO: 15)
BB AE G $E: %9 704 # Tyr Kin 45 & (KEGDPVAY); % 713
(RNLQEFSY). 825 (KPQSEPDY)# Tyr Kin 4%.%.; # 84 (NYS). 219
(NCT). 294 (NPT). 366 (NIS). 421 (NLT). 583 (NLS)#4 N-GLYCOSYL
Lk, Taewd la RREZ G, TaegEndE N-K#E 547, Hif
69%) 618-634 <612-646>#JE X B, =k#% % TLR-L1 (SEQ ID NO: 17)
HAFAE QL35 45K 56-75 W RMB LR, #54 136 #= 145 4R
#7 TyKin {5 &, .

R K& TLR-L2 (SEQID NO: 1949454 ,3%: £ 82(NYT). 217
(NCS). 623 (NST). 674 (NQS)#) N-#% 445 .%; % 889 (RLREPVLY).
450 (RLSPELFY). 917 (KLNVEPDY)# TyKin {3 % ;: %5 889
(RLREPVLY). 917 (KLNVEPDY)# TyKin 45.&.. i%4F 8444 £
FlaREES.

X K& TLR-L3 (SEQ ID NO: 23)E 4 FF|44E: SIGNAL 1-26:

14
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30

TRANS 14-34; Pfam:LRRNT 43-73; Pfam:LRR 78-101; LRR_TYP
100-123; Pfam:LRR 102-125; LRR_TYP 124-147; Pfam:LRR 126-149,
LRR TYP 148-171; Pfam:LRR 150-173; LRR TYP 172-195; LRR_PS
172-194; Pfam: LRR 174-197; LRR_TYP 196-219; LRRCT 232-282;
Pfam: LRRCT 232-282 #= SEG 331-349 2, SEG 365-379; Pfam: LRRNT
372-405; LRRNT 372-410 ; Pfam ;: LRR 409-432; LRR_TYP 431-454;
Pfam: LRR 433-456; LRR_PS 455-477, LRR_TYP 455-478; Pfam: LRR
457-480; LRR_TYP 479-502; Pfam : LRR 481-504 #= SEG 502-519,
LRR_TYP 503-526; LRR_PS 503-525; Pfam : LRR 505-528; Pfam :
LRRCT 562-612; LRRCT 562-612; TRANS 653-673; SEG 653-676; SEG
712-723;SEG 760-776; SEG 831-855, iZ4-Feyss £ M la R EE
a.

% ¥ % TLR-L4 (SEQID NO: 25)EST 4 ##®, mRNA &AM
FIn2A 4R ; AR &4k Xq26.3-28; #]de 2yl FAL B 64 4% 4E: SIGNAL
1-18 ; SEG 22-38; Pfam : LRR 60-83; LRR_TYP 82-105; Pfam: LRR 84-
107; LRR_PS 106-128; LRR_TYP 106-129; Pfam: LRR 108-131 ; LRR
_TYP 130-153 ; Pfam: LRR 132-155 ;:LRR_SD22 154-174; LRR_PS 154-
176 ; LRR_TYP 154-177 ; Pfam : LRR 156-178; LRR_SD22 177-198;
LRR PS 177-198; LRR_TYP 178-201; Pfam: LRR 179-200; Pfam:
LRRCT 213-263;LRRCT 213-263; LRRNT 341-379 ; Pfam : LRRNT
341-374; Pfam: LRR 378-401; LRR_TYP 400-423; LRR_SD22 400-421;
Pfam: LRR 402-425 ; LRR_TYP 424-447; LRR_SD22 424-450; LRR_PS
424-447; Pfam: LRR 426-449; LRR_TYP 448-471; LRR_PS 448-470;
Pfam: LRR 450-473; LRR_TYP 472-495; LRR_PS 472-494; Pfam: LRR
474-497; SEG 474-488; LRRCT 531-581; Pfam : LRRCT 531-581; SEG
617-643; TRANS 623-643; #4 81 (NFS). 216 (NCS). 308 (NPS). 325
(NLS). 423 (NLT)#) NGLYCOSYL 4i.%.; % &4k Xq26.3-28; %R
HBE—IETF. EH5TFEMUTFH D REETS.

R %% TLR-L5 (SEQ ID NO: 27)#4 % 444 X {5 F A $ &4k 13
L# IR T Hlhethd T E 64 4E: SIGNAL 1-20; Pfam :

15
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LRR 65-88; LRR_TYP 87-110; Pfam: LRR 89-112; LRR_TYP 111-134;
Pfam: LRR 113-136; LRR_PS 135-157; LRR_SD22 135-156, LRR_TYP
135-158 ; Pfam: LRR 137-160; LRR_TYP 159-182; LRR_SD22 159-177;
LRR_PS 159-181; Pfam: LRR 161-184; LRR_SD22 182-203; LRR_TYP
5 185-206 ; Pfam: LRR 185-205; LRRCT 218-268; Pfam: LRRCT 218-268;
Hybrid: LRRNT 328-364; Pfam: LRRNT 328-360; LRR_SD22 386-407,
Pfam: LRR 388-411; LRR_TYP 389-409; LRR_PS 410-432; LRR_TYP
410-433; LRR_SD22 410-428; Pfam: LRR 412-435; LRR_SD22 434-453;
LRR PS 434-457; LRR_TYP 434-457; Pfam : LRR 436-459; SEG 436-
10 445; LRR_PS 458-480 ; LRR_SD22 458-484; LRR_TYP 458-481 ; SEG
459-476;, Pfam: LRR 460-483; SEG 503-516; LRRCT 517-567; Pfam:
LRRCT 517-567; SEG 585-596; TRANS 607-627; SEG 701-710; % 292

(NDS). 409 (NLT). 572 (NPS)# N-GLYCOSYL 3 4% &% 798
(KLMETLMY) TyKin 43 %.

15 Rk EH) A TGFx %5 X B A% 3 B Ao A8 AL 0 BB AT 5] 4
#&+74 SEQ ID NO: 28 # 29, A TGFx ##BR| L &K 5 (L
CITB-H1 _2319M24), Hi#4%4£(SEQ ID NO: 29)é.35: TGFB 445

© 115-212; Pfam: TGF-B 115-167; Pfam: TGF-B 205-212; 4% & 115. 144,
148. 177. 209. 211 # TGF-BAE4EsF Cys & 4.

20 5685C6 45 X B 644 F B oAl i BB 5 4 SEQ ID NO:
30-33. RKEFEAME R L EIR 21922.1, R KK 5685C6 (SEQ ID
NO: 31)#g44E €.3%: #5 10 (NST). 23 (NCS). 76 (NFT). 169 (NVT).
191 (NKS)# N-GLYCOSYL 4i.&; AR TaEMs sz FHE
19 #= 20 2 J8): VFA-LN. Th2 fmfe =4 5 bR &G . QLR

25 % RR(SEQ ID NO: 33)EA A FHA44E: % 6 NNT). 19 (NCS). 159
(NRS)#) N-GLYCOSYL 4i & ; TR T dendl4L, a4z T4z E 26 F= 27
Z J8): TKA-QN, 5685C6 4-FA& &% Th2 XA THEMERK,
Z AR A Th2 tmfe sy A R 47ie, BT A FRAEATE kR,

claudin D2. D8. D17 #= D7.2 #4% FBR A48 2 RIABRF 5 25 SEQ

16
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ID NO: 34-41 (A JL4]4= Simon %, (1999) Science 285:103-106).
schlafen B. C. D. E #u F 445 # 8 A0 & A BT 7| 4 SEQID

NO; 42-51 (& JL#]4s Schwarz %(1998), Immunity 9: 657-668).
A4 A 6y RiE DIRS4 A#k 64 B4 R & A Lk SEQ ID
5 NO: FiFHAABAIRLLIEAERNEAIKGETS. KLALES
36485 DIRSA ¥4 AW EQEFK, BUETHAFI], HlRTE
G R TR mest s, BF, FFERHH IR RA 657 257
2 10%A T, Bii@dEg 1-11 421K, #ld 2, 3. 5. TRERARF.
ROFEHFEEANFLERE AP LECERK, FlRRZEH.

10 —REHSEAAEE YLK, ETRABAS A ZREL4E0 =
BHRRE, R44058H G, Bl V4 100 M, @ F KL 30 1M
A b, $Ri£% 10 naM A b, #4433 nM ol b, Frid Rig AR LE
FAERBHERKEX, HlleFatB. EIREHK, ARRILD
P& @ RBE AR,

15 R, EAFALAMZLCAR. #&7EREMFENE
kiR T ALPARABEE LS EIR, #]3= TNFx. TNFy.
TLR-L1. TLR-L2. TLR-L3. TLR-L4, TLR-L5. TGFx. 5685C6. claudin
D2. D8. D17. D7.2 #= schlafen B. C. D. Efa F, fitdk. %€

Mg F B AL F R 524K,

20 ALRL L TR REBAF I EA BHERABRF T F — e
EHEO K. CHEFERY BRIRITFY 3-5 MATRA)G A
5 TR

FEEH R R ‘BRR” A ANEAREREATE, LLF

By 8 NRAR, —&KEV 10 ARAR, ZEFES 12 84

25 B, BFEY 4 ANARER, EFLEY 16 ARKER, BFE) 18
MR, FEFEY 20 NRAR, BFTEY 22 NAAR, £F

REV 24 MEEAB, RiLE ) 26 NRAE, FHEE) 28 ARE

B, AR ANEAEFTETY, £204 30 MR 30 AMA Lo R AR,

17
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AR &G REAFIASERE TR LTHILIIL,
EHA R RESEIREEST, HBERRTHETA/SREETIL
F A AL E, Bkt T AL 1. 2, 3 F, L FHRREARRN).
N-1. N2 %. #3269 %2 KA B FARLEMBRRETLRTH
5 1 AKsER 2 AKRE, REBA 1 AK%E | APTELRARARE 8
KB, EHEBEATET, RDITAES K EEET A4 B AT
Bt EA TR E REBAFI R RERATIR —B, £X
Wi d, TREE BT, R LH4 Needleham %, (1970) J.
Mol. Biol. 48:443-453; Sankoff %, (1983) Time Warps, String Edits, and
10 Macromolecules: The Theory and Practice of Sequence Comparison, %
—% , Addison-Wesley, Reading, MA; IntelliGenetics & 3k #F €.,
Mountain View, CA; the University of Wisconsin Genetics Computer
Group (GCG), Madison, WI, & #ki#it 3| & SB AP, Hiefk
FTRARERERE, ZOMHHNEL. RFRADF AT LA
15 PR R HARK, RAR; SRR, FRAR, TAH; RAR
B, SRM; RABEE, SR8, 288, AAR; HAR, W
AB; RAAR, BAR. AARRABRFI QE@E TF7 MK
RFLAR T Rk Fop 8 L R4K, BF FREZE XKL Lid63E SEQ
ID NO £ABRA 7 KRB E RMA 50-100%(Ge R T AT NZ IR
20 7%). 60-100%(Fe R QLIERFBAR). BIRMAERE N 70%, —KE
Y 76%, EBEEY 81%, FHEEY 85%, EFNEL 88%, —&
2 90%, E—HKEV 2%, BEEY 94%, LEFEY 95%, &%
HEY 96%, FHREEY 97%, EHANRANGERTEF, £ 98%
K 98%A L. FIARMEEEMUCKERGKEREMAR. FlARE
25 AR, BlieFE AR TR, BRSO REG LT E(H TR
R R KEHE M.
AXAE R QARE “AWER” RAARBEARRRT) a0 E T4 58
WAt RBERL . RREEA/IBRHERLT O, #l LEZKER

18
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NG AR R BB T, PTABREM RS RMirET ML, &
W45 4e Hardie (2.4, 1995) The Protein Kinase FactBook, % I 4w II
#., Academic Press, San Diego, CA; Hanks %(1991) Meth. Enzymol.
200:38-62; Hunter %(1992)4m ¢, 70:375-388; Lewin (1990)%m i 61:743-
5 752; Pines %(1991) Cold Spring Harbor Symp. Quant. Biol. 56:449-463;
Parker %(1993) Nature 363:736-738, Afik &4k K 2341 A 4 BE B AR
LB, ARILEA R HERD.
RiE#4e DIRSA_thBedk. #shhl. RAMFEUYEIEAT &
Jo B F BN & & 45 AR I BURL 4 2 F oA BFL AR B - AR AR B4R
10 W EATREMEST SR, Bl ¥ TR AN R AR TAR IR,
40 BB VT f838 18 1T % AR BE BB L B AR
s, BeAR A R TR AR R R R & A0 R R BR80T,
RA A RREARG A RENN ST . S REAAY T A & MAEA5 &
Bk, XETAHAZERBANT, HRSTFRANER TLERKYE
15 SRAZGSTHR, RATRAERSIHRERAN, SR w
Goodman #(£%, 1990) Goodman & Gilman’s: The Pharmacological
Bases of Therapeutics, Pergamon Press, New York,
BT AARIE AR A FARA R R C R Y R BARGHTFH KRG &
MR RATEE B Wik, A4 Herz F(1997) J. Recept. Signal
20 Transduct. Res. 17:671-776;, Chaiken % (1996) Trends Biotechnol.
14:369-375. MEHTAA ERARESFANATFLEHRGLCE
G, BAHBEEMRZRRIHAGLEES., —HULH 246
EHFFAULECERQHIEA YT ERHELERR L, Hld X-H
Lo RBAARK =4 NMR # K. EATH 7 4 BABRKEM AL
25 FHEMR . X T &G L M0 GERAN L AN F) e Blundell F= Johnson
(1976) Protein Crystallography, Academic Press, New York, Hi#it 3| Al
BABALY,

19
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IL &K

mERFEABEEAREAHS AR A EN, Hl3fT @iy
R A BB (R T AHF O R H RS LR R &R
). RMERGLERBEFTRAT XEHEE. HERRLERERN

5 AL, Pk I 845 5T 4ot 7 i BeAR LA 45 - AR FE Fe s 4.

REZARTRAFREES. TLR-L KT 4 L% TLR #9484
AMFES, NFEARRALERLFTRAL. ANFl4e Aderem adn
Ulevitch (2000) Nature 406:782-787, TNF #= TGF T 44k 4 e B F
#3135 5,5685C6 “THbdodost, ©ATd Th2 mieiditgik, 5685C6

10 ARMFA5eka, LA THEGETFI.

A%k claudin A EF 4 NERRXEYEEZE, mAMNFESEFE
Bho/RmIC A ER X, CANETHA LB ESFEREFHE,
Blde B -FEBFEM., XA claudin 4%+ 4 claudin-D2 KR EA 5H K
M RAAXEPAFTERE, RECREARREA RE &R EFHA

15 PHAE, FlleFBEROME. THEER X EFR TN R,
BEXBRRALEBYHERMEN—HK. REEE/ MBI
VEF) 5 P18 4 32 5 S A — 5.

Claudin & X AA RFIARSAHH Xty 4 A TM K G eh 4 Mta %

2ERER#*4. Claudin A B FAHB(THNLIELMETY, RATREL

20 Bk, ARBRXEW, ERRRABREFEE, SRTFL@mE
FAnt, claudin-1 #8455 FAR4R ML E L B4, BRI T HBK,
R, ENELFRAZEFER, LA clandin THETELEHE
E s 4990 . Claudin-3 #= claudin-4 » = A EEF AT G HE£
TR, FAEBRFOATEMEZRADERRERGRE, FIRHE.

25 Velo-cardio-facial 4z4-4E(VCFS)$:% claudin-5. Claudin-5 REA L
meF R&, EFRSERTECLERTHIA LD,

Paracellin-1 % claudin X#& R {fo T EFREFERLES, £ X
R ARFBEH#£AR45F A, Bk, claudin T E b &2 RE

20
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RS ENRALER MBI ESTREZNAA.
Schlafen 4 AR A A KA LAY REZFAOAT. S
Schwarz %, (1998) Immunity 9:657-668, X st#fey AKX F 5|51 &
Schlafen2 A B A %. A2 A R F 69 £75A % #, IBD:Rag Hht
5 (IL-10 AL 32)% B £ ik b2 4% 44 Rag Hht %, # FL% 4 Rag Hh-% A&,
DIRS4 B4 i#it JAK 24§42 569 ARG BERIET. £
454 Thle %(1997) Stem Cells 15(3%F] 1):105-111; Silvennoinen %

(1997) APMIS 105:497-509; Levy (1997) Cytokine Growth Factor
Review 8:81-90; Winston #= Hunter (1996) Current Biol. 6:668-671,

10 Barrett (1996) Baillieres Clin. Gastroenterol. 10:1-15; Briscoe %(1996)
Philos. Trans. R. Soc. Lond. B. Biol. Sci. 351:167-171,
W EFRLC AL L AW E RS RN LRI ER
BBAR X, BFARART X, ELBRAFFFET X, T
FA )3 vA F AR ATE G A7 7 ik KRR, KA A BRE A
15 Hardie (%4, 1995) The Protein Kinase FactBook, % I #= II %,
Academic Press, San Diego, CA; Hanks % (1991) Meth. Enzymol.
200:38-62; Hunter 4(1992)2n A0 70:375-388; Lewin (1990)4m e’ 61:743-
752; Pines 4%(1991) Cold Spring Harbor Symp. Quant. Biol. 56:449-463;
Parker %(1993) Nature 363:736-738,
20
L. 4%&&
AERARBERF oD LR EOREWAXEE XL H B
S BAAMENA BA Tolefmin sk, RiktpEhsK, wit,
AL atEmA LA DIRS4 XA CARAMESFFIGAERARS K
25 85 B X E4 DNA, i@ F, Ird AR AESELSRM T ih Lk i€ SEQ
ID NO Firt 8ol REAR, ARAATELCABARR. A
EAENERZFORSKTUARSKREORNK, RAAFRAA S L
RFFEA GERREGEARS I RE, #lolRERERK.
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I, RARAL OSBRI ELRRIE R EYER, Frids
BRRAEABABEIAMEZROFRABRNES. RS BHBRTES
Fo SMEFIEH BT FF], BlieBHTF. ¥ETF. poly-A Hialz
FThRRORAEABGILCHT 5.

“O- B (H)” BRI KB LA H)Ie RNA, DNA SRR K4S
WL, Blhe€ B R R X K5 6 36 15 (F] o B 4K
Kot RuFrMERARES )5 BF. ZAEQIENERAKRE
BB BTG, mAQEEARLE DNA 5 B4 (R kb X K4GF
EHEHARE), AROIENFLERGEUDRFRZGEE DO RHGE
H., KBS TOREZLERKELENY Y ERHT.

FBEBBFTAYRBS ST, EREXBTRFETY, 4
REVAS . Wik EZFHIELYy. IFHEFAFTLFESHEK
SHARSTE ZA YRR FERTEEZH RS,

“FH” BBAFALNEFERLEMEN., FRESES
EH, Plle—FFREEN TR, RS REATHERBRER, 4
W BAATHREERA ], BF XA TS BRI RS, KAk
FUEFHTTRIRIZEGHINEEBRAR. F—F &, €TUL
%o TR 0B F A Q0 dE R RIRAREE 64 B AP A BB kO 84
3, EREROUERREY, Pl R RARSALHRRRETAK,
Bt, #lde@iE@3 MR RABREILmICH &0 F W, MK
RAETERERE R F R FUA T HER., I FEBFATF
B Y Fh A8 ) R BR AR F BB 09 F A F A F R, B —FF F AT,
BT IIANRERTEHIBEF FIRAL 8. KA, PrEH M T4
FARYEBRR R ERE—R, PABTRRAYXRALG LA P
AR L —RA4E TR, GBS EG. MR8 RHN5
BFATRALREG BAF, 2RTAERAFIALT 2 EH FHTE,
¥ldeBZhF. DNA Z&ak. AF AR, BHFFRLCHAGE
E. MRAMBRERTEASK, Hlivid Sk, XOE_RRKEL

22
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Y. BARAOIESREE, FRSRMBRE AL FLFRER
BB R3] B R R S AR EF AR X 4T (Bl e L€ e
B F 24k Ak R ) 75 ek o

MBR “RE” AHBRESTE, C04E04 17 MIER,
—fRE V2 MEHEE, E—REY B ABTER, EFEY 304
MY, £—REY 35 AMEs, AFEY 39 AEEFR, LEF
EVASAEEHR, BFEY SONMFR, LFRLED S5 /MEHER,
FHEEY 60 MrFmR, FEFEY 66 MIER, HiLES 72 /4%
B, EHRLEEY 79 MEEFR, HARLEERFTRAZY 85 M
FMRESZHFR. BF, FRAREFINARTASERETRMG
PR FE, #Hlhe TR LM ER) LB,

%) 4e DIRS4 6947 B 4% 7 Fl T4 % 4% #5 DIRS4 K4 K& 448
(EHQHEFF AR, mRNA Fo cDNA, ARA FEZ%HDF =R F
MRRAR XIS 5K, FaAR KL CREME EFKe DNA, H
CRABAMEREEREY RS RRAZRLGITL. EXERA
T, &AL RLIRA A TE S SUEAARIARTHEANRE,
KA PTRARBOSERFHMER, RAEAHALKFFRILESE
KA5l. ELXECHLT, 25RERKEFUFINEHA.

ALRL atERA H5ARALFAE S B DNA AR K& AR R
P EEBBRYTAAKR, 2R, AR T HERER.
#9i% 4= DNA 5 416y DNA AR, A4, FALREFT
FULE, FleatbheT, ATHARMR, eflwitila
fefat 4y, ABRMTFRESS. 52044 Goodnow (1992)"Transgenic
Animals", #F Roitt (£%) Encyclopedia of Immunology, Academic

Press, San Diego, pp. 1502-1504 ; Travis (1992) Science 256: 1392-1394
Kuhn 4(1991) Science 254: 707-710 ; Capecchi (1989) Science 244:

1288; Robertson (1987) (£.4») Teratocarcinomas and Embryonic Stem
Cells: A Practical Approach IRL Press, Oxford ; Rosenberg (1992) J.

23
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Clinical Oncology 10: 180-199. #RA4EA ik FR B TARR
AR FF), 1A 6)des b DIRSS Ao % AR B ABAR ) 84K . 2 Al de Treco
F, WO 96/29411 =, USSN 08/406,030,
Fl B 3R & AR F) 64 AL BR 5 7 fE AR ELbLAR AT, 3w DIRS4 A3
5 PES BT, At BEARAME. B R R EARE A AL —RAEA 4
F B O RARIE L XA R RMR FL R, Th ¥ mbibdk
B A,
B B AR 8 KRl — MR HE A FIANE ST BRBARRK
# LT RACHES 2T BB, P bR ey R R LAMEAREI L B E
10 V44 60%, —fRE Y 66%, LBEY 1%, @EEY 6%, £FL
Z1 80%, BEEY 84%, FENEY 8%, FFEY 91%, £F
TEY 93%, R ZE V4 95%, EHEE VY 96-98%XEF, AR
REHRFTETF, HEY 99%XEHHMEEFER, QLIEF R
MBORE W TRARK, R4, SAFTRAMEFIELTERR
15 AHTHEREL S — KB RLZAMEL R, MATRKGERXK
AE. BF, SEZVYH U ABEFRGTERLEEV Y S5%ER, £
FILEY Y 65%F R, RAE VY T5%ER, EHRALE D4 90%F)
B, MAAZBEMZLR, 2N Kanehisa (1984) Nucl. Acids Res.
12:203-213, HiBit3] A2 AL Y. EEFR M KE T
20 HERGTE, EXETZAETETY, REVTEREAESH 17 M
HE, —MEVLHANMER, AFEVYH U /NBEHK, FILY 28
MEEFR, BFEVY 32 AER, LFRNESY 40 MEFR,
Pk ) 2 50 Mz EHER, ERLE V4 75-100 MrF B AR E S
B, @.3%54)4= 125, 150, 175. 200. 225. 250. 275. 300. 400. 500.
25 700, 900 ANAZFBER R M E KE 4% FBR.
KX B RMA KNG PARLEERNE. BE. ANERNFLIRE
FHRELHGELECERG PRESSMN. PARRELSHAT AR
4 30 CRE, FFNALTY 3ITC, @AFAiTH 45C, gl

24
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% 55C, thikMils 65C, EHhitRiTy 70C, FREFMH—RIK
F ¢ 500 mM, #FEFL 400 mM, £F KT 300 mM, FR
{&-F %5 200 mM, ik F % 100 mM, F4REKT 4 80 mM, £ ZE
%F % 20 mM, K, AHEAOREME—SKFTHELERS. £
5 45 4= Wetmur #= Davidson (1968) J. Mol. Biol. 31:349-370, }i# it 5|
MBI AT,
%% DNA T & Huif I F BRI, HEFBRBEK. HEFREN
FodZ BB BB B HATEAR . 546 7% £ ALz B G RALAT A M 6T
#) DNA F35], S5 TRTFAREEAREBLFARRE. K
10 EHETHRYAABAY K. #£FHE. MFHEFLENS. L
REMAEYOKENEAEARL BN ARSI EHABRE, OF
AR EAEFREARGARRE, AXLEAE “RE DIRSA” &5
EEBTLARRMEEAXGS K, EREAALLCARARA, BRAER
AN, ERABRFINIE TRAGEYGLC@WICR TR,
15 BEARRB, e E4FFHRE DIRSY” 6355 SEQIDNO: 2 &4 £
AEERIF—HEE, RBRFEARAIATFHAGKS KA
M EWRAEA .
REMAAZTHLEHABRREAAE, ERERER—E A4
ke, ERAMEARF 4 RABRBAIBXTERHILSHY
20 DIRS4 RE&E. THFARNK. k. BAKXSHELH X ARFRL
MEY ., BWANCHERARBEKE S, TA B ARF LT #ATRAM
HE, RETsREMHIS4 DIRSA RERIGFiLH 645K, HMA
X—FTRGEMERXEL. ECs A5 DNA 9F T4 E A BRKRE
EehZik, Flwamf MI3 51HRE, RRABKRAT AL, H R
25 Sambrook % (1989)#= Ausubel 5 (1987 F=2 #1h #R 6438 7).
DNA RE#F R 55 E FiRES, MR ZARBLER
FA 4% mRNA £ RE R LMY EANK,
Beaucage #= Carruthers (1981) Tetra. Letts. 22:1859-1862 /43 #4 &,

25
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ABEBES R T A8 640 DNA &, BFBASmEAMERE
SELM TR R K E—&, RFABiEA DNA KoM od

Sl 455 Ao L B AME, KAFR4E DNA A B
Romp XREPCRBARFFATHER. &, FEIBRF
5 AW ETEALE T ARERE G A %, 440 Innis F(F %, 1990)
PCR Protocols: A Guide to Methods and Applications, Academic Press,
San Diego, CA; Dieffenbach #= Dveksler (1995; %% ) PCR Primer: A

Laboratory Manual Cold Spring Harbor Press, CSH, NY.
BTHRFEE XL AR EAEGAAAFLEERN., ZLF
10 Misquitta F= Paterson (1999) Proc. Nat’l Acad. Sci. USA 96:1451-1456.

IV. &4/ K&k
w LFTE, KXALAIER KL DIRS, FlwidFoaf L
i# SEQ ID NO: 2, M AR EXAL. A8 THFALREFARPL
15 C R, CIEH| RO T B A R E F I (LIERALAR
WhAREMB) ST, ALANHELCERAFERNT E
AEXNEREEEL TG, Hlidd A& a6 K& H RS
. FARBEZFAARAKFILTEFT TAME 7 X @E £ —AH
20 EFaxRErkb4. Bk, #l4e DIRS4 ﬁw%"#élﬂﬁﬁlﬁ%x%éﬁmﬁ
STMAEGLEFAQNST, LA AR KRS A —#, BT H R
$~@¢F%ﬁﬂi%@¢%ﬁ%%%ﬁ%@,@ﬁﬁ@aaﬁ&
AR B E R T A BALBRE 7).
7 oh, BiTEESHCHXEESFlemeBE F AR Toll 424k
25 AR, QIR FAR) AR B 45 My IR 4 M M RT H1 37 49
MEY. B, RALSGILCREETERR OGRS S KA K
Z 8 “BE#” , A4 Cunningham % (1989) Science 243:1330-1336;
O’Dowd 4(1988) J. Biol. Chem. 263:15985-15992, & st #kidit3| A4

26



01815161. 2 oM P ZE21/661

10

15

20

25

SEAKE. B, BAGEOHFROHLEE S KTAE D
RBEATARESR AN, Hlde, THELCHXIKRY THRARLES
BMBIANEXHFEORAXEZS T RBRREIAE G RAXEE I
CHEMK, RFGEQRFTEA oA R, o, &&E9
TaAa MR, EaSMROENREMERESEORETH
R mICE .

T IKEFE 5 $ B B ik AR ik RSB B4R A 7 7, 4 4o GenBank,
c/o IntelliGenetics, Mountain View, CA; BCG, University of Wisconsin
Biotechnology Computing Group, Madison, WI, 3 3%ifid 3| M &4-3|
AXH,

AE PR AN RAELE S WO E T BRI/ R THFHRE
%®. A DIRSA 5p7ik B -F KKk e 5 s R 69 M5 2
B R AR T AFAE/R . A DIRSA /5|5 Frik snfo B Ak Kk
€A 6 T 2 R IR & AT 4 M e o) h 2L B 45 4E. 5 JL Bazan ¥ (1996)
Nature 379:591; Lodi %(1994) Science 263:1762-1766; Sayle #= Milner-
White (1995) TIBS 20:374-376; Gronenberg 4 (1991) Protein
Engineering 4:263-269. R4, A EHRAFAAX KA.

H AR D RAAF S R, MR, EBRALELSIHK
HRFIRATRAAKX S BEFT4HFEN,; &5 0N EHRGHF
FRART A K S HBIRLE G4,

AR EaW “TAEY” CFERABF I REK. BELEFK,
KT E Y I L CRFIHRSGENRREREW. Hlho i F RAR
BAKFT Rl 5ty 77 i AR B AR B BABRMI4E X N Ksgk C Ksp AL
ARRETHELMITEY, ZETEDOIEERRTRARRY
FE A& BE R BEME. RA QASRAMEE G HANGIEABERBE. 244
ZAE O BREASTAY . BERRBARKSEAZRA(H AKX
AR N BEATAY. Blkah f s AH, ad C3-CI8 ¥
Rkea, B sl s stikm .
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BAOEGRE R TARBRERSARS L&, HBRBRERZ
éﬁ&;}iﬁ{ﬁ]«}zav}{ FX#HPAHLEAL: Sambrook %(1989) Molecular
Cloning: A Laboratory Manual (% =#%), % 1-3 #, Cold Spring Harbor
Laboratory, vAZ Ausubel 3 (F.4, 1987 =3 At pg 6938 7)) Current
Protocols in Molecular Biology, Greene/Wiley, New York, #)i# it 73] A
A RKIF., ZKRARBERES 0k LT HAN4: Merrifield
(1963) J. Amer. Chem. Soc. 85:2149-2156; Merrifield (1986) Science
232:341-347; Atherton % (1989) Solid Phase Peptide Synthesis: A
Practical Approach, IRL Press, Oxford; #)i@it 3| fl& 42 AL P, %
T4 & F K64 Bk 69 7 % % I Dawson 5(1994) Science 266: 776-779,

AL PLRAT BEBRA T BASAE RSN TR R G 6947
EHQER . EHTEYOEENFERSENMARETE. IHY
AR —EHZE (1) &E, Q) MbkfKshARLEME, 3) R
WEEH, BB MTFamll. IFENIESITENTRAKLK
JBn R PARA], RE R TLHALT %, BloeZhXLELE05TF()
S FAR) F AT &, Hlde, AT A TFRAXLNBICE T LK,
FARREE XML T, @R TEART B RATIBRAPT B 40 84 7 0%
WL ENMROB T EERIHEFME, #HldmiftbfE/ Sepharose, 2
FHAER R KRB XBESBHE RSB A B L. ATATS
BrmlE, ] B AR A B AR S AT R BAR, Bl AR T Fikitifr
BAHEBATIL. 5L ESMENLEERE 5 —H K AHRA.

AL % BT AR it 7 AR SR, X B KT
T M, Fl SR AR 5L ML EARRRERRAA
B, sibZaTHA T Hia@ R EHEIEE G QT LE % E 5
FO B ERARRIRBR LS R K. ERudt, KiF kK L e
RAFARG IR AR B, 4] Fab., Fab2. Fv %, #4L BG4
AR XA, AAMAESKEREAER T ZAEGRK, RARFH
FERARBEZRAMRG LR R, FH5b, RBROUTRAKLERF
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BRI, QEBANMKE, flEdbRfmidfdRE
H—F e T F R it % ey B KR, 43101 6948 40 K
By R RALATE 2 BRI E T3 § 18 F AT AT Ae T 44 4m A6 64 48 S AL
B, Bl B ILoh e 0B, 4R T HEEEE, LA EMH
NEA L EMNEHGAAR —BRLBA 7], OBBUORLHA
A, BB BL BB, BERL 4 BB RS H B

EFEN—ATAEDHEZAIE R BRELCEREAHEN
Baty, ZBATEWT il do N-3K C-K 3% fkb-04 TEMIZHRF 55,
A AR RAR L do by, A RBITFRMERREG WHF A
Bo RIRF|GGARBATIAL E A i B R B3 FoF PR E B SR A

ERPIBEOLEACRARRAREANELOS K. FARSK
TRAARREEG &b, KF0 4ot EANARE @0 E FikLy
o FROEETE IRDEAHFREBRBE YLK, BIH,
THEERTRITAEZE G RORMRERYFREOY. LA T4
AIRE S KB e KA FBE) 5 —FF 4R 8 — AN K B 5 4 M3 (4] 4o B
WL R B)aE, RBRTURSRANLE QR GESIE. £
Atl%e Dull F69 % B+ #]5 4,859,609, H:@it7] Maszl A ®,
FE AR ak S BBk Q38 S BK-S-44 B B6(GST). wEp-F iy
B . ttpE. A & 4. B-ABEEE. o-R . LEMABS AR Fol
&BF. A4 Godowski %(1988) Science 241:812-816,

Beaucage #= Carruthers (1981) Tetra. Letts. 22:1859-1862 4~ #3 £
ABEBEE LT 7 A A€ 694, DNA B, @ ¥ @it o mAiMEdtA
SERAM TRATEMB KA A, RABidEA DNA BABALE
S5 L B AME, FRIFREH &,

Pk % BT iAS A 8 i BE B AL . AR1L. A ENR B AR &
FRILCHR>RACFEM ) REBEL, LEZAH HAMRARL
ME S FRHRGBABREL, EXETHFEY, RS LH A
# AL IR KA b et do F Fafieik,
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A RZRARAAK, FlmRELPER T ERXREABRAFF] . L HERE
HERIKEA L&A F e HWRARSE 4N F A0k, BARk
W REPRBTRPAXREGRELERCQIRGR AR ERER
Sk B3 Fo ) B AR B AR BT A 4 Fb B BT A g UK,

STATE S ARNBAR R B R T B LT T Re & T34l T Beik 5 ATt
TGS, THABTFSME. BRARFARTR AR RA. B,
EARAL PR Z b B FRAEFRAIARFRGRRLE SR K
K5 B X B RK, X BR R TSR T A o rhfE
THF R RG R EAEAGER .

ALRLERBT HLREYHARNTHEA, Fliofddimpd
ZRRF B F ok 5 285400 F 4 8 SRR L E K,
A, FPARARRA BT A TFARMNT SR —AREANE 5
KRG AL, LTHAT SELIR LTS LA BAKG AL 5,

V. #E&HRPEG R

YL PR B8 RH R ey DNA Tl it F 4. ik cDNA
LB B A 5 ) A e A R AL A R ) &0 2L B 4 SR R 3R AR
TR ET AL RBGF RS ERAFT] . TR IHER
HEF PCR H R, RAEARE LS EF I KB E(H 4o
GenBank), %% € XA,

i&AF DNA T AEEFrE L mlied 3L, CNERA TH b & %
AETRARRE LT, ATFEAME; ATHhERRRSHHE
Y, ATHMBREMT. ERFARRA BT ERSERBEIRELR
BROFIMRTRE RTRAEEFEINEARBOLFZI),
LIRS FEARELRESTORBWRFT LY, Ak, HANTAFLHH %
BB R BN/ R BER LA G H R A Y. TR E G RALHH
TREAHEHLEEAHREES.

FABMAFTAHSH B ZARL BRI A By g % E %) DNA
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RNA ##4), R BNSAEARARAABRBTEASEEZmET
WA R At R S A KGR, TR A RS ESER
EdRRAKRE., FRARAFSEGH LR G AMHRE T AN
RABImE, — ki, MELARBESAMCEREBFHTAL
RAMBHTRALEH A%, BFLLHIXBHT. BRI E
HitIERAT. A& mRNA ARAKPHERIERT. RAGEHRE
R AL B0 S Ao b i R A BIF A 7). BbIh, RBBRTF
AAAE BRI T E LM E 4 6 AR,

AKX ABAAR QAR ATEE G ¢ DNA 34 LB EWEWFF
% Rk R B BAK, Pk DNA TATRELZDTHEHZIT, mAE
TRk HEIFL., ALPLERATRBERBRABBLIFRES
TR E G 6 A cDNA )ik R EBARG A, JF Prdeik s
Frid s £ o e, w4 ATE ke Ak cDNA 3EAPTESM, &
R e ABRYE LA RKRZATE cDNA, BF, BRIt REBRE
Imime PR IFRE AL B IRRT Y HERIEEY i/ m
Jet B RBEHNH, FRERT BALBIKER Zmlet LA,
Bl de T 8642 ) RSP E 78 LR RA K A FIR BN RKESFE L
PR AR R ZORE AR, LTRARFEERES O RADIL XK
AR BEEESNFTER £ DNA 6584k,

AR BRI, mEE. LAWK, 5% DNA A B
B R E B DNA R BESAFBEIAREGBIR, REBAZEH
ERA B EREARREG AR R A G BAR, TEAHRFA
B XA BAR, 12247068 L5 Bl f BLARAT IR & 40 KA ) ARARR AT
st BT L EH XBARCEARLRA. £ AH4e Pouwels F(1985 #»
¥ 7)) Cloning Vectors: A Laboratory Manual, Elsevier, N.Y., Rodriguez
F(2%, 1988) Vectors: A Survey of Molecular Cloning Vectors and
Their Uses, Buttersworth, Boston, ©41i@ it 7| f & 43| KL ¥F.

s amie AR E40 DNA BORME 6 TARBARSIL RS R 09 4m

31
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R(EFEFELDHmb). #uEEmpaFREBNEARLA
B, fe2F AR, ¥iMRkL DNA 8988, REZRAMER
HEG., ALVERAETEERRBALT RIS DL, AN
EmpER R E R, TARERDEDKAEES, IAEXLEN
5 T, MERETRETEES.
SMHFALPBHRET, YAABRFF AR LEARKE, €N
H ik, Blde, WRAFF RS FF5) 6 DNA XA AWER
AL GRS REMBERS L TR S IR key, NELZ
BRA RS, WRABHTEMES KRGIEE, NEHTHRAAF
10 FIA RGEHE, o REAEIRE A3 5 05 EAF T A RATEF, e
L%l A RER, A%, AREERANELE R LS EIENE
B, 22, 224 A4emr AR RRELEE, ERAARYHR
BALBFF, RYIKRF7|Bip KA,
LERIMBOEREAhER. KRFARADBRAZFA
15 BAMwe., REuthwmReEE LRAERREEY, FlXH
A E AoAE EATE (B, subtilis), KF AL DB LIEBHE, F0BRB
B 8(S. cerevisiae)fo 5 7B 5 B (Pichia), »A & W 44 & (Dictyostelium)
wi. HFABAYEROKEAHY MR HALIZRERE,
Frikshimpe ARl mEkR, vl k@i LEmie, LA
20 B RRE, BleAX. RKEFHEEE,
FAsE LB A G OIEA TS RE DA ) &FF BAk . AL
A XA B AR BRI ELCREZEE Y WICTRA 6 FF
#AR, A T3 DNA g R H4Kk %4 pBR322 RFEHF Z 744, Trk
R RFEEZRRIE R BRG TR ECHEEARRTELSUTEFHTY
25 #4K: lac B3)-FEUC £3%)); trp /& 3h-F(pBR322-trp); Ipp /&3y -F(pIN
%73); ApP X pR B 3)F(POTS); R4 424% & 3T Fe ptac (pDR540),
£ JL Brosius %(1988) “f flA-. trp-. lac-& Ipp-i24 & 30 F 40 A& &,
4K” , # F Vectors: A Survey of Molecular Cloning Vectors and Their
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Uses, (Rodriguez #= Denhardt £ %), Buttersworth, Boston, % 10 &,
pp. 205-236, H A FBitF| A LAF AL T,

KF AL AW, PlleBSFMAaE 4, T/HA s DIRS4 5
Gl BAREAL, T TFRLPVE Y, REARFALE LG O8F,
rERHEE. —RAXKREAKFLZ AR, ER2LTHFS HL
CHEMAFE, BEEARGENE R I T BB (KSR H).
wEAR. BT BAHTEZRNL A KL DNA, AR EF4L
Fol. RIRFBA I AHRLLFT . ATREGEGERRIERE
FHERRBHTF, Flie 3-BBEH HBYBASF L CBEFELR
BET, AFFFRBHT, HloBil i 2 23 TREEAESY
BT, GEBROIEA TR GITAY: G 2 E S T S BAK(H)
%= YRp A7), 8 ZEH HFENKEBAR(Bl4= YEp £ 5)); HH0AH 4k
(#13= YIp & 71), SHMFERMWB)I YCp £ 7).

SFABARIERWEAFTRATARAARERANEZ G
Hitss £mle. R L, 3 HZFABARRBAWLERLLLIRA
AREAEDHLEREAMNY, HTEA, FlLrAFRRAELLEL.
R, WGBS mie. P Moty isib Rt £l R L RH
TR . ARAQ@ICE FF 636 Hela . & E% K97 £(CHO)
MR S X A BEIEBRK) MM A . % k@b A . &l % A42(COS)
Wik. ATHAMBRAZGRBERETOIEEHRE. BT,
#FALLE42 5. RNA 3345 5 (e R A £ F48 DNA). REG8is
AR R, RERKREFTFTLOAABARARY HAR, &
ERABARTURAA. REIRSEZRE, CNEHF AR
M. SVA0. @) RE. BYREREMRFEG ST, 4it
RA B A L) 646 pCDNAL; pCD, £ A Okayama %(1985)
Mol.Cell Biol. 5:1136-1142; pMClneo PolyA, # R Thomas %(1987)4%s
Je 51:503-512; #FRAHFHAIR, 4l4e pAC 373 & pAC 610, |

NPk, SERTHAH L N-KsHEMNEE12 TG A

33
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MR wk WA B IR, PTiEAE 5 IR AT AR B R E W S Kk
Z AT, ARAE 8k N T 3FF £ TR Y0 142 %, 4w von-Heijne
(1986) Nucleic Acids Research 14:4683-4690 #= Nielsen % (1997) Protein
Eng. 10:1-12; F5 K& HMBARERMT LA RMFIER, Bl
Randall 4(1989) Science 243:1 156-1159; Kaiser %(1987) Science 235:
312-317.

FHEEEARBHFUIAABEAMEADYEAAFTREALRS
B, BEXHFALT, —BBEAMERHREZHRARARLGERNL
AR, R, FFEABANER T FTEM: RITES KB B RA
WENREETFCRIAFRARLZANSERINES. Fldo, FR
AR TAE —Ft R S H 4o 2l S 3h A 48 AL B 28 B AR 6h AL
Bl i, ATk, il EAMXETARE SR
K€ KT,

o LT, BORRTUAARZEHARNANE LXRME
I, FRRBETAZ B0 E, Hlde ) K Swiss 3T3 s fmie, 12
RALPALABT HEHISIY @I FR, Rt@miei koA,

BRAR LA BT R AT, TRAERKG TR B EMARKER
B. AHERITEY. GIETHXKANLE 5% Stewart = Young
(1984) Solid Phase Peptide Synthesis, Pierce Chemical Co., Rockford, IL;
Bodanszky #= Bodanszky (1984) The Practice of Peptide Synthesis,

Springer-Verlag, New York; Bodanszky (1984) The Principles of Peptide
Synthesis, Springer-Verlag, New York; FiA X k@it s] F4-3 K
XF. Flde, TR &R WE. BLEK. BEF . RAOBF%.
Bk (B eat A AR N BE . N-#2 258 30 B 0 JBc B 3, AU T A 88).
B okedik . BALIERER IR EHK B E(DCCD) e Kk, HE48
S RRABRBAEREER T LEF k., TAKMMERA FHLH %
KA 5.

BRIKESRFIALRG LEF RE L WPNERTREEG. AEX
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Pradh, BERAR QEERABRBANLRF 5 KB BARE SN
FriB e Yk, REBKABEE B RALBBES, EBRERLALTF R
1% ) BAGEF L RATRY, MR IE AR EH bz B RATIEE-.

S RAR ) AR AR, R4 C A BARB T HREH REMH K
HREX WL, TEEBREA MBS, RECREREMAR
ARESNT., IHGREERKREH) O3 QKT ARG R T A
BEAE iR FEAMNE). BATEMIE. KBAAR. REEEE AL
#HRE 4.

FARY B ABRBMF B L HEFRREL Y SRR
B ZRA oL, AT ORI EKR. SRIEFINE, KT
T EAR S B B ATARK, A A b BT AR, XA B A8 ik £ Merrifield
%(1963), J. Am. Chem. Soc. 85:2149-2156 % & &@/NB, Hi&it3)
VAo S

FEHEORLABRTELIRY B FE(B W FIR. R, @ik,
AP X BAAT )R RS F 5 B ik, ARETE B R,
TREATFRELEEGRLAEZE. TEAAIATFHLTL)EY
SEALI R A B AR XA S 95 B e BT i b 3k 6 AR R A
. EFERBAFEFREN 4o FTHAT: G4, RAALZRKRLELSEE
REFWE, REFFMEBRGRAELCE@MBHERERY. £
P ke Le mie R MR B 5 DNA A\ F AR EG @b
AR EHERER, FALT X,

—RRH, AT AWLEE VY 40%, —BEVY 50%, @
FEVY 60%, FREVLY 10%, EELEVY 80%, LiLE V4
90%, FARLE S 95%, EHANFEHRFTET, H 97%99%XE 5.
BRERFTAETHE, ERLTUYEREE, TiEYSHARERN

JEN

Ao
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VI ik

T 4Tt B AR LS B e R k£ DIRS4 ZHE ALK B
R, FFEEOBRLRBTUAARRRASFLETAH K, LA T4
AT E R IR BT RERRA G P HEN R, B
MR R e EZORPEFLRA A, LA TRBEFRR
A, FIT AR R ZAR S IAR 6 8 3h F) A A

THEAMERBRELERBEEANREMWLESDIYH, F&R
iR EaRERBNRAR, QLS EREHERIRIK, AL E
QIR et &R ik, RAATLEOEFTRORBERES
BFAR, KA TSR FHERFRAF G RK, TREF SR
HRES KDEFEVS 1 mM, EFRLEVYL 300 pM, FFEDY
#4100 uM, ZFILE Y #30 pM, it ZE V4510 uM, FHEE D
% 3 uM X 1K,

AERANIAR, QERRESGAK, EHEZLHREHTMA.
CANTT A B o 5 BB 32 % AR ST 37 40 R S Bk 45 & 47 ) AT ik %
WG R A B (Bl 3 T 3R 4) 69 58 7 698 BORSHF RAE AL
CATLTT AR IE F Fodi Ak A R R AFiL, EMTEHEEER
AT MALFTARE, ALSA Fmib, i, LRARKRTEBHYRL
BT B AR A RA T L R

ALARRESHEA T LR M. A BERARRIET A
PR, CAT &SRR R R H Pl Bk RE DS, AT
Ak, EMTATHEEHRLESNE. CMNETHATFRAURZ TR
R CMTRAEZROREPENIIT. RE % BRI RSB 64D E
@ 69K .

FEORBRTERECWR. LARSKRESHAKLRERE L
EHRAENLES S K. B mEBAF LK. @RBTF. 8. iF
WEAFEHHBTE S LB RS RENELS, FRLERG
AP LEEG., FhFTOAEE. RURLEFEF. £F44E3
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LA A ik A% A N Microbiology, Hoeber Medical Division,
Harper #= Row 1969; Landsteiner (1962) Specificity of Serological
Reactions, Dover Publications, New York; Williams 4 (1967) Methods in
Immunology and Immunochemistry, % 1 #-, Academic Press, New York;
Frid ik @it 5| M B A X T, #B Gk QIERARER LA
M. REEEELRE IR ESNY R, 5 ByRES.

EXERAT, TENEMHLDYE LK. HEEX.
XKL ALFHELLBERR, FIEHRELEAETRGFT ENE
JLA)de: Stites 3 (£ %) Basic and Clinical Immunology (% v95%), Lange
Medical Publications, Los Altos, CA, vAZ & ¥ #) 2% X #k: Harlow
#= Lane (1988) Antibodies: A Laboratory Manual, CSH Press; Goding
(1986) Monoclonal Antibodies: Principles and Practice (% = F& )
Academic Press, New York; £ 3£ Kohler #= Milstein (1975), Nature
256: 495-497, CWRAT M SLLERKG T E, BRETZ, X
RO RBIRIER A Y. RELSHY, KL H
e, REWEERIBmIoad . FFRBRIEHEG LR mib
R BRRB” . X, BREIBERAS B RN, BHALE
T A AT E RFRG IR, BAE, RIFHEFFAR A E SR
W £ R HAR A 6 4 AL EAE A T A 49 % AR S 6 R A A A
Sl B ety 4.

HetEH RO hE MK BETFRERLS KA Lk
HE R RARUBAR G AR E, A Huse %(1989) “Generation of a
Large Combinatorial Library of the Immunoglobulin Repertoire in Phage
Lambda,” Science 246:1275-1281; Ward %(1989) Nature 341:544-546,

AEP B BRAnFART UG B4R ) R A RZEA B A, Qe d
PARBABRTAR . BT KRR E F B LR A 5324
TrRME T MRS RIFIL, S EHGIRTLRELHRL 4
B, R ELERERER LR A T LARE . SE AT Y QA
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HME. B R, WBETF. WHERA . RIS LFLRHS.
FEARF . BBATEAF R E RS A e LB 45 3,817,837,
3,850,752, 3,939,350, 3,996,345, 4,277,437. 4,275,149 #= 4,366,241,
edt, TAFFARKKSLAKREZEG, AR Cabilly, B+ 45
4,816,567; HA& LML RA ) L 4&, AN Mendez %(1997) Nature
Genetics 15:146-156,

AERFARET R F o B EEG KK FEFEN. $1&EH
A, B ik BAR LW S, H) o4 () o 3% f§ 48 . Sephadex
¥F), e Rait BEArA, kit, REWMBEFRTHARE,
At bbb & d. 3k, MREGTA FEid bR iR
K.

TR FARALT A F it RIE X EF 9452 KL =4, &% A
F AT ke RARRATATIT, AL RBBLRALELTURS
WA MR B I

ST EA FAYGRRLETRFEARBERRK, SMNATH
MW 5 R EORBERRRAATRE G WA 64 BFF 55 b
I, CAVET AERKGH DI XBRA, T AR RBIKY
FF I BT RBERY .

NP4 BAT R J (5] de BT iR B BE - 5] 40 A, 04 %o, 5 JR) A WY R
RGBT R AAR = & %R RS 4 B ARG B A m i
TR, KRB EKA42t 45140 SEQIDNO: 2 BG4 8% %
[ . S AE e E T 2R KA (F 40 IFN SR B #43,
Pk R B AR HF) XX WA o id, AR FLEMNZZIE
it 5 I8 B S R AR AT XA 0 3 SUBRE M

AT HERFRBMNZE QR bk, do KL HTESH B4 SEQ ID
NO: 2 ¢9&a. FlTARL W ety X2 E0E5. BE®
FAAFBAL R ] e b RAZF A B AT A s R 7% 4% 7 £ (£ Harlow #
Lane, Fl L), AA&R &G LEAERF L, #ldo ] Kt R % (4= Balb/c).
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S, B OAATARF @B L BRE G B AT A 4 S5
. WES LERAE, A LERNZ(H kiR ERABKIEY
LW EARLEEN )Y LEREQRTHL. RFHE 10 REZHY
% FERnE, BAESHELSLENZE, Fl4e Harlow #= Lane, F

5 E, % 570-573 RA-Bey—F 7%, ARELE @B TR TR
AAAE 1 SRR R LR, REEZMNETFRALES R
AR FEAREAERR., TE@BAFEZREARATESAE
EEY, BRAKRINBHRAES TAMFATORLEFRRBATS
.

10 Fe MM XY LEMNTTAFRUEILR M. #lde, SEQ
ID NO: 2 ZATEHRXEARIFNLE. MAEANEYEO LA
FESGHELBARIR. LREOLMEROFZENLELELE
et ) BT HEC TR EHATER. RRAAFAET S &t
FEREOANIIREAHE., BBEHSHFEUALINEEGH R

15 S ERL T AT 10%8 bk, KEmA X E iRt g Bk
Aot 7 e R SURRL FuAK.

RIERBPNE Qo AT LR ESWESLAEMNE,
AWK S R EAHEMRLEREES. HTHATXM I, 455
WM ZREGHHEE, AT S0%aFfsBrtasdst s

20 HEZFHE., WREMNBEONEZZARETEARTRRQNE
BEN=ZLSXI—AT, NWAAE R EQRFHE LS4 TE R
JRTE R B LR,

HEEMHGR, AEQRFIRES KAEAR . N FHELR
4 kit, #l3= DIRS4, L KiERRIRAIAFHGRLRSFF], @

25 HEAFAEAR., FFLARIM TR RGLCES. LR LER
R, ZERBOHEEAFTATEEARALE L LEREGHBRET
ANGERRRE, KA ETRpAIELEEZE H DNA 914835
KPR EZAR., KA GRABRRINGERRRE., AfiL
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MM R AT AR LRERS THLRFE A/ RE LD EW., Bk,
XS EOIELEIIRA DIRSMY FARHFREEREHEES., BT
EONE R T TRRE: AoEmi T REIMEERE, RE
Ml dost RO IR ER . BOAD R MDA EHHFEE
B84 g F MR RARGKRFTERAK, LA Ly EA @B
TRARE)R R, AIE—FEaSMERRE T LAREEHRNL
HFI AW, ABAR R R XN 04 F SRR RS R, AN
A RARK N R TR

VIL ZHEhZ T

RARAEAN X AL RS THANT R TR EFER 7%,
Blde, XBFIRLTH FRAEEEM, #destiX b F g 6Bk R
R EELSEMR, BERFLATETF ASHERF %, AEHEETH
wARF LT e EeY. £ 44 BIOMEK A 3) L4 3k, Beckman
Instruments, Palo Alto, California, ¥A & Fodor % (1991) Science
251:767-7173, RABREIFIALEINALT. BENBTRTABIKE
FY LSRG EIMMEREWAEON KT %, BBKFTHLE R
T b 4 IR B F AR (1o AL WA R I B F AR T R KAT A
B Ip L BRAR XA B RN BREAGESEFT R, XE, A58k
FERART A TR, LTERFXEAFLA S A TR,

& G 4o DIRSA T A EOBAR ERA R/ L EH K, WU
R TR BRI AR, Ri, XEGIETd FRAKRTA
YEHARIAR, PARAR L 6 AR B A T4 2o ¥l 18 64 B AR L.

AZPLZART Fl4e DIRS4. A&, KB LS EZHER T
AR EO R RARGEEGEF LTI RF AR Tk F 65
RA. X#, WHRHSTFRHRKTIANFEEXR EFF k. BEKX
HMEERSKRIERFTERE RA—FHRF —HWRE R R
F. RAK, BARANBEHLRRFAAR, WwRALBAFE,
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PRAVRAN B F A £ AR, FTEATT WAL A A A 6.

M A 4 4] 4o DIRSA B 89 hik XA &8 % @4&x+ DIRS4 £
A Coko bk A Ao b 69 473040 DM do Be AR RAUAK . AE S P kT RR 4G
DIRS4 (X $k 3% 40 DIRSA)Fa 4 & £ A AR ieALoH 5 # & AR itib &

5 Wy F 5k, Flde B XA T e DIRSY H B4R, 8 F AL QLKA
R EFBLAH.

"B 2,204 claudin 2%, schlafen %k B B R AR B BA4F MR
(BIERB LS K B)TA T AR, PMEAR A SHKEHZE /XK
F R B AL, LR R T A H AR RICEA 7 B XA A R R

10 EAMA BT R)REHHEA LB TR, AL H LALE,
) o 2Kt S % ) R (RIA). B BE %, 7% B W ) 2 (ELISA). 8% %78 ) &
(EIA). B A K %98 5 B AR (EMIT). &AM 7T 64 5% %2 M 2 (SLFIA)
. Blde, Teldo FTAEMA RARITRAK: 42 A 47T R BLIRA AT Ak
W FE ZFr AR, W RRA s m R T2 AR AT AR, X

15 KA LR A FEANE, R NF 4o Harlow #= Lane (1988)
Antibodies: A Laboratory Manual, CSH., ¥A & Coligan (£%, 1991 #=
& #73% 7)) Current Protocols In Immunology Greene/Wiley, New York,

TR 4 A FAR B A R AE 4 e B T % AR R BAR 69 B A R A
AR . CMAESELRRHTTRAELETHY.

20 —RRB, A TR 6 XADA XM S, AR E
RE B, T TFRLAHE &, REMNZ., FEPARLHGHER,
AT LR ARARDIAR . R RAFLEAAR, BFESRB/AECH
R, BB AR RER . EFEELT QYR B RMF .
RABFTEEA L QAE LR AN TR G REZGHA R, &F,

25 AANEEFEFARMNGREE, f B2 EHER ABGRN AL
A F . BEF, PR RAAATRA TR, L ¥&XA T EHbe4
AR E R KEATL, MfmEiTRIE.

VA IR B ARAR R BTSRRI 6 LR 4, AT A A
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SR XNBATRE., Hldo, TG ENRIFLNERE R AR
BAERE TR SR T RAFIL. ELEFHFSMNEY, THHERE
AFILZ B M . @B T2k, Bk LR, TAF AEIFL
WATILH 038 AR Tde Pl B(EEE A5 3,645090)40it
BB Fa R BB B . AR AR E AR RREBREL
BACTAL ) R AT LM (R D £ 45 3,940,475). AAEF]39if i3] A
AR ALY, ML E—FHEsNAEY TR, RELLSE—
A ERAF WSS RAEDE R,

Wb, AR5 BEORAEHERIK. RHHBLEOTEMN
S5 HB RS M T k. WBETF 2R T B F ALK,
Rk, ARG M40 ELISA K. ElEfzk, #2KEE
BEAREG T RO RBFAEMMEEH L. EAREKRK,
WEBEFAENEREDEEE. IR FEHRE—F i@t E
T 7 ik b AT —FF F R IRIR AR R AW, Q355 A ) oA A
FER RO _BERE BB Tk, RECOENLBR ARG
{2 R F&F Rattle %(1984) Clin. Chem. 30(9):1457-1461 A28 44 3 k4 4
WrikL T kA R B E A5 4,659,678 AR IAKES B, ©MH
BT 3| A AR AIF,

EHFARAREEM AT T EX# YA 2RE, &
FHEERDBRER R B = T e 5 W BRIk, %
ALENAF (R TBA)REY RABE . KA FNH R e D k5T
B, AMATHEF, ROFQL LA LML,

AL P FH—ANL W H &5 BIRA TR 5 0 B FH RS
MEBFFIGER . X&F5TAERNREER L EARILE
B3 A2 09 & 0940 5 2 B 4 M KR 69454, 414 RNA #= DNA
MEBFI, T EB#ATHRIT, HAQEFIGRE L EIHT A X
ENGRE, BFEERERFAEAEVY 14 AMER, %2
V) 18 MEER, ZMBFBIRAT 2 ERFABE. TR LM
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e, REFRAZSMAZE, H3E P, KA, LTRALCEK,
Blio A M EBH OB ERIANZ TR, RE, £HEAMLEESR
A YEEG RIAARGEE, FTRRAWEEEG RIRT A S5
WAFIT, BlreakbHAZE. A BF. XF, TRARS RN
FobE 44K (6,45 DNA 44k, RNA st4d4k. DNA-RNA Z24-s04k
k3, DNA-E & R R, RE, FARLHASAK, #4748
n, HPArA ARG SERT L, XY E R RIERE,
= AR R 45 BB R SRR Y AR B A . T AR LB AR 3 6 R L
RNA #AT4RN, FlietZB &R, e ERdEiid, FLERN, &%
WA G EF(HRT) A 2 AR F oL 69805 (HART), L aFEFHHK,
1) o F &-B bk X KA (PCR).

TRAT LKL CHFRY LRI EALENTEHAMNE, &
B R TS TR B R T AAEATIT ) 2 A ARG EREAF R, Bk, XA
MR LA 47, J, 4o Viallet $(1989) Progress in Growth Factor
Res. 1:89-97,

VIIL 3455 5 A

AL RRBEA T2 TIMEGEA . S IF4= Levitzki (1996)
Curr. Opin. Cell Biol. 8:239-244, #mfe B F 2AR(R AR ELH). £ K K.
REZQIZRFFRABRZE R TEZRRIKREA LS FERD
W TR Fa7 MERAZARERERFRE. FERFER
FERRAARBEFAURLCHERK. F9, AELPEEF L FFREAXR
T T 5| K3t B i oAk 69 ROBLAT K 0 & A R R JE 5 & LA s T A
F#&. IL-10. TNF #= TGF YA M F CH AHN%. MK, TLR &
AA AR T AR AR E8, RAZ VPR E R YL A AL
TENEEEZEFEFHS claudin #= schlafen ¢§8£ 4 |

T ELAETES. REES. LHEFHARBFERA K. K
W, RETEL. BLADTELCERRSBESEFTELA, #
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WA TG F L THZBARRBER AR LR F LR 84 A
RZ A B A, XS WTARE (2ol i8), HIAAME, #
3R F P HR TR, RF A KR ARR. KRLRALEAT
PARR L EAMRE S MBS RN ER.
FIR AR B BRAR, AT TEZHREA EoFH

M o-F . KRB AR LW F 0 2 AT BN T IR T FL i B A
RBMEMGEEFRES. TARRETAREFRNXERN, BHE
FLETBAR 6B b, FIAE, BA Bl RS M IEW T 8E ik %
i, BAbAH#shA, BAHCRLBRARER, FlofsFtiits. K
KRR T Wl B F 2R R R RA 697657 A iR,

AR, AT AR Boik Ak fhik . R, SR A4 F R

ik BeAk e at, B ABARGTIESEN, TRERME.

HEETXEHEMWERRTHSIARARE, a5k,
AR, B AEEAY. HEAEARE. $E2QERREIFL
%%ﬁ%?% Blt, HiZ##EAETHNERRI RMEZ4NA
TR BERIMEAMN BT RAZL T AT R W AT R 64 FRABEA A
éﬁ«‘:a«%"-e ST 4F AR R HOE T R F W SR T it — P 3 AL A
FRUTRER T, EFh TXRTABTHEAFER LG L.
Gilman (% %, 1990) Goodman and Gilman’s: The Pharmacological
Bases of Therapeutics, % ,\ #% , Pergamon Press; Remington’s
Pharmaceutical Sciences, % 17 #2(1990), Mack Publishing Co., Easton,
Penn; &-X #k# B AMLLEAIF. P AATHRTLYH
Zik, Bl ok, AR, BEARMK AL L. B KF. B
FLETRZHEAROIEK, K. 4% F24) 42 Merck Index, Merck &
Co., Rahway, New Jersey ¥ A2 69 & 10o4h, Bk, FAELMAE
BARES, ATEEAKT | mM L, BERKTLH 10 pM RE, ¥
FAKTF 29 100 nM, 4Li%4&F 29 10 pMOEEE R), BAAAKTF 25 1 IM(%
BR), ZRANKEELEETTARELEL S,
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mieEF. 4. AAHE. RRARLFE. HRA. AR
AT AL TRETHREL, XRAREFEAENSHEG K, TH
FEEALBNBALEEARE QLN AEETARLFTAELES. 4
FRFTAR S FAMBLH . KBTS TALRLH,
2R AL AT ARR . R OESE S U L E RS S
AR EHTHIOEKR, EHBARSRES FFELE RS KB
Fst EARFNEX LABFRARF ETHL, HHGigEs o
F. B, BREFMSMEIERT. AN, #HERAFEA)L 4
F o IR T AT A RALH B RAR, 7 BT R 2 3 AR R 4 by 5 ik
#4&. 2 N4 Gilman ¥(£ 4, 1990) Goodman and Gilman’s: The
Pharmacological Bases of Therapeutics, % 8 $&, Pergamon Press;
Remington’s Pharmaceutical Sciences, % 17 #8(1990), Mack Publishing
Co., Easton, Penn.; Avis 3-(#%, 1993) Pharmaceutical Dosage Forms:
Parenteral Medications Dekker, NY; Lieberman % ( £ % , 1990)
Pharmaceutical Dosage Forms: Tablets Dekker, NY; Lieberman F(x
%, 1990) Pharmaceutical Dosage Forms: Disperse Systems Dekker,
NY. RERFETELCHTHDH L E moEF LR TR
B BB ] R A FA BB ) KA A

IX. ik

A DIRS4. TLR-L AKX HEH BAATH Mk, AL A
REIRD RN BABE RN OY, GRESBSOES. AL
#l4= Emory #= Schlegel (1996) Cost-Effective Strategies for Automated
and Accelerated High-Throughput Screening IBC, Inc., Southborough,
MA, RJE, TRRESEMFNZHZITRNSWRTE LA RH ]
A, HEAMBRRERN, BHEHSRKGER,. F#,
B A R BE RIS TRE TR, BrAszA, BH
CHRM M B FRAAREM, KLPERAT RATE L ARG IR %
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A TR R RA 696 T A

AE, *tTFERART, TikfHkdik, THIOUZARR P8
AT I 6 MK E s RAT G RS Edo AR B F A,

—#k 254 76 ik 7 A F) &G& DIRS4 & TLR-L Z4ké9F4 DNA
SFRA B ABEIMRRREELIRE., 5 BREBRL TR
B AT ZRRA S LTSRS RN WL,
T HE b R B R4 P R T AR BAR/ ARG AR, A L Parce
%-(1989) Science 246:243-247; Owicki 4(1990) Proc. Nat’l Acad. Sci.
USA 87:4007-4011, P& LA T R w0 R L 8B k. £F
MR F A BA R, PR R R R) S 3T AT KRR Sm
s FF AT AR RIRERER T, Hlde PR, RERZTX
Kt AR, ZENBESEHBAFLESES
M, APMEARGESRE. 60T RMEDELHIFLIARN Lo
RBALELSERR. REBAFET—FHTHRSBLESHHE
B AR B RGO E. BB T REF QN BF AR
WERBEERERA, SHEBHLRAERE RBo@E. 7
AT Fl R A Bt mIe R FA-F e Frh, Flef —fF14E
KEFPE5 BT WG, BERRIEE SR AL F, RO 7% T
AHRS B TR, Pl B8RARMNA%. BSHARHTATAR
At R R A mIe SRR EARES BT KF,

X. feik

AK st DIRS4 Fo TLR-L ZAR&G36 2 R4 T K BoAR 69 77 ik,
o LR, FrABRARTAGEYG{FEARKFRESMERKR. T
& EF AR A TR R L BR M EY. Flde, HEAF
W BT %R, $E 5% —ic(Hlde FLAG AL € &fatmied)
RRA-, XAETRR TR, XTAHAR TN, ©HAENELYESF
%, RHARBALEF FAFLRGE. RERRFLLLTREN
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RAA B E T 2R 7 $&oEMEdh. 2463 Fields #= Song
(1989) Nature 340: 245-246,

— R kB, s mpe R F 2R eg Rk b B AFE A 5 & DIRS4 X,
TLR-L A feB o) EANBARER TR, MR, TEMRARHE I
TNF #= TGF 6945 fE £ T £ 5 7% M,

BEAT FABTRANERALAG S ZEH, @ T35 LM
TR EREARLARRS T RIREZARS K.

%24

L @M FH&

BHAFAR T B %A T R F A A% X35 A Maniatis 4(1982)
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory,
Cold Spring Harbor Press; Sambrook % (1989) Molecular Cloning: A
Laboratory Manual, (% 2 #&8), % 1-3 %, CSH Press, NY; Ausubel %,
Biology, Greene Publishing Associates, Brooklyn, NY; 2% Ausubel %
(1987 #=3¢ 7)) Current Protocols in Molecular Biology, Greene/Wiley,
New York., & & 47 & QLIEH mRBAEIRR . HEMN. &k, B
L B FT ., A4 Ausubel F(1987 Ao B 693 F));
Coligan (. %, 1996)#= % 4 Ba #43¢ |, Current Protocols In Protein
Science Greene/Wiley, New York; Deutscher (1990) “Guide to Protein
Purification” , Methods in Enzymology, % 182 %, WA BiZ 435 H L
CET; ARE FHXTEG Sk = W64 2 A 44 Lk, #)4e Pharmacia,
Piscataway, N.J., 2 Bio-Rad, Richmond, CA. 5 &3k KBEA- 4
BT REEGENR, FliTHEITEE BT ERA 7 A6 FLAG
B3 RFE . £ R4 Hochuli (1989) Chemische Industrie 12:69-70;
Hochuli (1990) “Purification of Recombinant Proteins with Metal Chelate
Absorbent”, # F: Setlow(# %) Genetic Engineering, Principle and

Methods 12:87-98, Plenum Press, N.Y.; Crowe %(1992) QIlAexpress: The
High Level Expression & Protein Purification System QUIAGEN, Inc.,
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Chatsworth, CA, |
) do 4% A A B B A A2 B AT EAUE Bl AT, &3
GCG( U. Wisconsin)#= GenBank k& i/ 6942 5. 236/ 51438 BT 18
A, #l4= GenBank % 44 &
EAF IL-10 K IL-12 %4kei4 3 5 % T AT DIRSA IHAE
HI# 45, 44w USSN 08/110, 683(IL-10 ZAR)FTiR, Hi&it3]| A
BB AT,

Y.
=
%

IL 3t Fo#r

#l4e 4% A1 BLAST JR% 35 MA B 48/ 7] 248 B 5 R AR 5
(Altschul % (1994) Nature Genet. 6: 119-129), ARESHA2A T A TF
#r4& #34)4e PHD (Rost and Sander (1994) Proteins 19: 55-72)%= DSC
(King #= Sternberg (1996) Protein Sci. 5: 2298-2310). Ar/A LA kM6,
F#4)4e Altschul %(1990) J. Mol. Biol. 215: 403-10; Waterman (1995)

Introduction to Computational Biology : Maps, Sequences, and Genomes
Chapman & Hall; Lander = Waterman (£%, 1995) Calculating the

Secrets of Life: Applications of the Mathematical Sciences in Molecular
Biology National Academy Press; Speed = Waterman (*. %, 1996)

Genetic Mapping and DNA Sequencing (Ima Volumes in Mathematics
and Its Applications, Vol 81) Springer Verlag.

L 4K cDNA; $EAkEix

1% 8 Pk /73 9 PCR 5] 4 ) RARMA cDNA X . fldoif it _gt10
HE KA DNA R et LR K&, R L EHTt DIRSS 694
¥ cDNA. 41# A T. aquaticus Taqplus DNA 3 &-B%(Stratagene) £ 4-i&
ZA+F it 47 PCR BEL .

&R EARDHAE S, AR T2 D GHEDRETRROA
HREMICRF R ERF R HATRAERR., BRFYRE T Do
N S-RBLESRAR(60 _g/ml 3357 A8), HRIEHR B R EMRT B RIFHF .
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I HB TH 34 PCR AFERAMANSERIK, A H @it
o 9% AFie B4k, 4o Mattei 4(1985) Hum. Genet. 69:327-331 Afi&,
vA 200 ng/ml 4 JE 69 Je SIS RAR RS AT IRAT S F 6 P AR
EARRR.

A%+ 3% LR (KODAK NTB,) &Lk /5, &K HBEA. AT &
SR TR T QIETEBRE S, BAAZ T BBV ERF S
Fegw Bk AR E, HBAE. REBIETREH-LBE-IEHE L (FPG)
FEM& R %, BB, REHSH. &, TEAREEFLKIHE
B &4 5 3 FRiL.,

ARG B3E T ik A T e At

IV. mRNA Z4i

€,4-#4 2 pg poly(A)' RNA/iE &9 A % AN4B 4R (Cath 1, 2)F= & amfie %
¢p i (Cat# 7757-1)¥ B Clontech (Palo Alto, CA). #|4=4& A Amersham
Rediprime R3] #4747 £ (RPN1633) A [a-°P] dATP # 4t ARiE
4. F 65°C4 0.5 M Na,HPO,, 7% SDS, 0.5 M EDTA (pH 8.0)% it
AR R e R, AT Sk, FldodF460F-F 65°C 4 2xSSC, 0.1%
SDS ¥ #t7% 40 54P(2 k), KEH 0.1 x SSC, 0.1% SDS ¥ % 20
24F. LERKET-70Cs X ik h (Kodak) & & AR EFTHRE. A
% T HAHEA DIRSA %4 it cDNA A4y DNA Fpit AT £ i# 49
BAFR,, VAR L d tm R R LS a0 B P i R K

KA, B I T A ik 2 AAE §| M AT ARIE A/ & & cDNA
842 Bk 0) i€ mRNA A5 (6 ek L BTk £ B e &%)t 47 RT-
PCR,

181t PCR 125 ik H S35 404049 cDNA L EMNE X B e2K
L. Ti#tAT RNA fpiE,

FIAEEH A PCR. LBEME . RIXFSMHBBENKE G
KA RZ & R FEE cDNA 4| 5t 77 4F § #)4e Clontech, Mountain View,
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CA, Jobprid, (R RARBYRRRAAY. RMEZARIARE
3 43 35T R 4 n e R K xS tm e B T Bk 5 A TR 6 4R
ZARIL A,

stF R oA, Flae T 4T DNA Pt A& dI B 1L
F—RI 34y cDNA L E#g DNA (5 pug), BadEA R &, £ 1%%05
MR Edik, KRG 2) R AR L (Schleicher = Schuell, Keene,
NH).

B mRNA 5B 036 #ab 6y R 4% L e £ (C200);
Braf ER(¥e# & % 4R 69 Braf skt fempe, s+ (C201); T @,
TH1 & #RAL(FEtmpe ey Mell4 . CDA+#mff,, A IFN-yfodt IL-4 34k
7 R; T200); T #mpe,, TH2 R IZ4L(E4mfeey Melld . CD4+4mfi,,
J IL-4 Fodi, IFN-y#AL 7 X; T201); T 4mfe, &/ TH1 AAR4L(AL
Openshaw % (1995) J. Exp. Med. 182:1357-1367; F 4% CD3 &4 2. 6.
16 oBF, &-5t4p; T202); T fmpe, #/E TH2 R 4E40(A N Openshaw
4(1995) J. Exp. Med. 182:1357-1367; 4% CD3 £46 2. 6. 16 B,
&-Ff#; T203); CD44-CD25+ pre T #mje,, MMIRR4-i% th(T204); THI
T tfe st D11, |E—RILBFBE# & 3 F(T205); THI T @it
J.%D1.1, 10 pg/ml ConA #)3% 15 +) i (T206); TH2 T 4m e, %, % CDC35,
RE—RIRRSE#E 3 F(T207); TH2 T sp %% CDC35, 10
pg/ml ConA #]3# 15 |~ 3(T208); A% 44 Melld+/E 0 T 4m i, # & (T209);
Mell4+ T gmfg,, /A IFN-y/IL-12/4% IL-4 #84% 35 Thl 6. 12. 24 B,
&5t (T210); Melld+ T tmpt,, A IL-4/3% IFN-yAR4L4 Th2 6. 13. 24
B, A FF(T211); R ADS R HM B e & ek tmie & A20 (B200);
AR# B e % CHI2 (B201); A kl#kedMe X B mp(B202); %A
M) B e, LPS 7F40(B203); WX BT EHMMEmM, #
&(D200); FHEATR dpe, #.6(D201); A LPS &4k 4 JBfey 245
mit % RAW 264.7(M200); A GM #= M-CSF #7464 B E 2wt
(M201); Eftmpe? J774, # &M202); E-#4mp A J774+LPS + 3

50
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IL-10, 0.5. 1. 3. 6. 12 /):8F, 45F49(M203); E-#mfe % J774 + LPS

+ IL-10, 0.5. 1. 3. 5. 12 Jvif, &-FF4H(M204); SF50 #1889 )

FARLRL, Th2 BE , AEH OVA & 7. 14, 23 )i, &-3(H

N, Garlisi %(1995) Clinical Immunology and Immunopathology 75:75-83,

5 X206); B B % k& $ ey a R (AN Coffman 3 (1989) Science

245:308-310; X200); & & A, E#(0200); Ak, rag-1 (AL

Schwarz %(1993) Immunodeficiency 4:249-252; 0205); IL-10 K.O.B%(%

J, Kuhn %(1991)4m 8 75:263-274; X201); ZERHM, EF(0201);

FEAR, rag-1 (0207); IL-10 K.O.£4#E.£(0202); TEEAEHKE

10 #, E%(0210); IL-10 K.O.M & BH B4 (X203); T H#M A BEMKE

%, E#(0211); IL-10 K.O.£ 8 (X203); %44 M, E£%(0212); NOD

s BB (A Makino 4(1980) Jikken Dobutsu 29:1-13; X205); 7%

BB, rag-1 (0208); 7% 'B-BE, rag-1(0209); 7 &SR, rag-1(0202);

TR, rag-1 (0203); & Fh, rag-l (0204); T HATAE, rag-1
15 (0206); K R IEF £ P 44(0300); KK X LM £ LA58(X300),
A mRNA 5 BH &35 ALt mib(imme. T @ik,

NK fmfie. itmfe. B 4aff), # &(T100); s izmpe, At CD3

EAL 20 6. 12 i, A F4(T101); T 4w, THO %1 Mot 72, #
&:(T102); T 4mpt, THO %, Mot 72, f 4% CD28 #=3i CD3 #&4k 3.

20 6. 12 . BF, &-FH#H(T103); T 4mfe, THO % Mot 72, f4&FMAk
T FMALTE 2. 7. 12 N BE, 5049 (T104); T 46, TH1 %4 HYO06,

# 8.(T107); T tmpt, THI1 %4 HY06, A 4u CD28 F=3x CD3 %4k 3.

6. 12 JJoBf, &-F4(T108); T smpe, TH1 £/ HY06, AHFHAK

T RIMEALTE 2.6, 12 /NBE, A5045(T109); T 4 fe, TH2 % & HY935,

25 # 8.(T110); T 4mjt, TH2 %% HY935, A4 CD28 #=3% CD3 &4k 2.

7. 12 .58F, 4-5F4(T111); T smfe CD4+CD45SRO-: 3% CD28. IL-4

Fodn IFNy#AL 27 K69 T safe, TH2 B84k, A4u CD3 F=di CD28

EA 4 ) EH(T116); T safeht% % Jurkat #= Hut78, #&(T117); T
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i L, A 3Fey AD130.2. Tc783.12. Tc783.13. Tc783.58.

Tc782.69, # &(T118); T wmiekitwyd T mietlE, # &(T119); A%
ik, +£6.(B100); Mgmft, f ¥ CD40 F= IL-4 #%1L(B101); B @je
EBV %, 445 WT49. RSB. JY. CVIR. 721.221. RM3. HSY,

#8.(B102); B @i % JY, Bl PMA B FELENL 1. 6 )8, &
F4(B103); 4749 NK20 LF&, #.&(K100); &-5F¢) NK20 sff,

Jl PMA #= B FEF %4 6 1 BH(KI101); NKL %%, 44 LGL & f
R EE I A M, TL-2 &3 (K106); NK 4nfe&H % & 640-A30-1,

#8.(K107); % hifthmmz TF1, A PMA B FE£Ek 1. 6
DB, A-5E4(C100); U937 #Tixmin %, # &MI100); U937 T4
Mimles, A PMA fBFEEE4 1. 6 DB, 454 MI01); #
ey Az mpe, B LPS. IFNy. 3 IL-10 &4k 1. 2. 6. 12, 24 .58,
A-F(M102); # ke Az, A LPS. IFNy. IL-10 &4k 1. 2,

6. 12. 24 . BF, &-5t4h(M103); # ke Eizmie, M LPS. IFNy.

o IL-10 5540 4. 16 JNBF, 2-304p(M106); #2eéy 24 4mpe, A LPS.
IFNy. IL-10 7&4k 4. 16 JoBF, &-54pMI107); # ey Limie, A
LPS &4t 1 ) BH(M108); # bty E4z4mpt, LPS E4L 6 s i (M109);
DC 70% CDla+, %# CD34+ GM-CSF. TNFa 12 X, #.&(D101);

DC 70% CDla+, 7% #f CD34+GM-CSF. TNFo 12 %, F PMA fu 3
FE£7%4 1 ) 1H(D102); DC 70% CDlat+, 4% CD34+GM-CSF.

TNFa 12 X, /| PMA #= & F & %%k 6 /):B(D103); DC 95% CDla+,
7% § CD34+GM-CSF. TNF_12 %, FACS %-it, fl PMA #&FE%
E L. 6, A5RH(D104); DC 95% CD14+, %4 CD34+GM-CSF.
TNFo 12 X, FACS 4%, I PMA B FEEEL 1. 6 0, A5
#(D105); DC CD1a+CD86+, 4% f CD34+GM-CSF.TNF_ 12 %X, FACS
%%, Al PMA A8 FEEE/4 1. 6 B, 254(D106); DC, 4
A ¥ Azsmpe. GM-CSF. IL-4 5 X, #.4(D107); DC, 1% ¥4xmMe
GM-CSF. IL-4 5 X, # &(D108); DC, #F f #4% 4} GM-CSF. IL-4
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5 %, A LPS s&4¢ 4. 16 )8, 4-5F4(D109); DC, Ff £ ke
GM-CSF. IL-4 5 %, F TNFo. ¥4zt L& & (supe)iFst 4. 16 .
i, A-F#(D110); FHFALE L11 RHAFZXI0); EFFEIE
M5(0115); Zh-F38 Mg GS1 (X103); A4 4 mie W78 2 MRCS,
B PMA #=&FEFEE/ 1. 6 )BF, 454(CI01); B EARZ@E
% CHA, Al PMA faBFE £ 1. 6 IuF, A5F4(C102); #iH
28 JEBEAL'E(0100); b 20 B AEAGH(O101); Agde 28 J& BEASATAE
(0102); #M 28 AAEfE I (0103); bk 28 FREAS K An (0104);
etk 28 FIAERSEERE (O106); bk 28 BIAEAS /N A(0107); 44 28 F
BE RS BE B 4847 (0108); bt 25 Bl AEAS TP £(0109); Mtk 25 RIAEfE T
T (0110); #t 28 FREEEA(0111); #k 28 FAEREAL(O112); A&
# 28 B pe#E(0113); 12 % ¥4 K &Y akik(X100).

DIRS4 #) DNA Fpig 5 #7487, #-F cDNA X &Kk, @iE# &
MOT72 (ThO #,&); ## 8. 7E4Lég3ak HY06 (Hhl suf%); T
J6 CD4+, Th2 #4k; #8645 T mieil; #&AEnMmmie; #
& EBVB &g, FIY B @A), @s4 NK @mie; TF1 @,
# L AE AL U93T amie; A 3 IL-10 & 32 64 4% dm e ; 4% 4w M (37 IL-10
Fo IL-10 #g)F R B0, W R@E(ERF#HE);, MRCS (A&
HgmemBmies);, CHA (FRELEE@INR); £ mg;
SEEFBORE M EF M, BIUME; FRAE; B, . AE 2
KNSR, #9500 bp Aoty 1.8 kb %, RFHEMNRE SRS, T
A TSR AR,

PCR B7, RkXp|ldwAk TNFx T HHMHREFTHT SHEL
B, ERMIEE. BILRBAEFKBRAETIK, EREHESR
LB E P AR LEA KX, A#% & HY06 wief TF-1 $i0m2 3
Rik; &4 HY06 miefe JY safe b LA, EFTRIEA L E AN S
¥, Hlde XS HATHI @ied, AARRARE. & 1 BFA TNFx
# 39k TaqMan & X 438,
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% 1:
b3 Ct XH by 3 Ct_ikH
PBMC, # 8. 44. 64 mono + 3% IL-10 22. 47
PBMC, &4 40. 48 mono + IL-10 21. 04
Mot 72, # & 26.29M 1 40. 52
Mot 72, #&4L 24. 51 M6 21.75
Mot 72 Ak 20.7270% DC, # & 26. 27
HY06, # & 15.86D 1 37. 94
HY06, &4t 18.3D6 25. 05
HY06 Ak 24.27 CD1a+ 95% 26.87
HY935, #.& 25. 97 CD14+ 95% 35.17
HY935, #%4L 25.03 CD1a+ CD86+ 27. 48
B21, #.4 26. 3 DC/GM/IL-4 32.33
B21, #4k 24. 53 DCLPS 27. 81
Tcyd 45 DC &AW 27.32
Jurkat, #% .8 pSPORT 45 f&)LERE 26. 41
Jurkat, &4 pSPORT 28.09 fi5)LAF 31.16
e, #8& 23. 51 fi6)ULATRE 26. 28
Feimpe, EFAL 26. 19 f&)L B 34, 28
Bc 23. 88 fi5 LR 25.02
JY 19.29 5 )L B 37. 89
NK &34 38.21 A8 ILAS B4R 4R 26. 41
NS 37. 54 f& LI & 37.49
NKA6 pSPORT 34.39 fs)LF T 26. 03
NKL/IL-2 25.71 fi5)LE A 36. 65
NK, #@mfedi 23.28 A& JLIRRE 23.2
NK, 3Empedh 26.35 R AEE 24. 06
U937/CD004, # 8. 28. 18 X M BAkik 26. 21
U937, #4b 26.21 TF 1 23. 48
C- 27 MRCS5 33. 99
C+ 23.13 CHA 28.27
e X 4mfie, pME 28.65 Taq_control_genomic_2 50
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BB 5549/660
TC1080 CD28_pMET?7 38.1Crohn [k, # 403242A 28.32
RV-C30 TR1 pMET7 24.97 B 080698-2 27.42
DC, #.&, #47it 28.12 18 hr. Ascaris A 28.06
DC CD40L, &4, #£47 27.07 hi #|% IL-4 B 34.01
1&
DC, #4, CD34-$i4k 289 EH M 22 5 44.6
DC TNF/TGFb act CD34- 36.74 £ K A4k M K 4E PR 26 5 38.12
der.
T E AR 19 5 20.21 JEF F KA 28.14
| KAF & kA 20 5 36.33Hashimoto &, F KA £ 36.88
RA & &~ 5+4 28 AR 24.12
4 BB BLRK 32.37 Crohn %% B 4003197A 30.31
IiEF A 35.68 AfF 121897-1 36.25
4 hr. Ascaris A 31.45 Crohn K %A 9609C144 27.49
24 hr. Ascaris A 26.34 A549, ) #|:#t 28.03
IEF RA- 4 22.21 A549, #E4L 24.1
Taq_control_genomic 1 50 Taq_control_water 50

w3 £ (F 4oy )TNFx A Féfd K- &L 5SANA ApoE
KO ) R £3hpk; C57B6 3 Fl#%4t Thl mpe; C57B6 3 %4k Th2 4
B, VAT @ie ki ik: Balb/c 3 44k Th2 &, LPS 432 fffo
FEAE Th2 Biesmpe, 2848 PCR 87, AV THR P HAKEEE:
TNK KO #%. NZB/W p%. NZB/W 5Bk, NZB/W f%. GF B-/& % . rag-1
FH. wt C57B6 JL. w.t. C57B6 JEhk. 2 mo.Af, AvA FHALRFIAK
PRI RRA. rag-l M. rag-l1 MR ARG, WAL, F KRS
. R 287K TNFx 64579t TagMan £ X K45 .
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A2
XA Ct_xkH b 3 Ct k@
L fmfe 26 rag-1 i 24. 47
TH17 X 26. 63 rag-1 €4 38. 4
TH2 7 & 24.56 rag-1 i 22. 81
TH1 3 f Balb/C 39.09rag-1 Rk 36. 69
TH2 3 & Balb/C 24.48rag-1 j% 24.23
preT 36. 92 rag-1 A% 23.91
DL 1, #& 32. 74 rag-1 B 22.32
D1.1 con A #):#% 37.76 w.t. £4HE 4 25. 48
CDC35, # & 308 w. t.Bp A REME 4 25.59
CDC35 con A #3% 41.92 w. t.4: M 28.7
Mel 14+ B T 28.16 Braf'ER (-) oligo dT 38.53
Mell4+ TH1 29.2 TH1 3 B C57 Bl/6 23. 12
Mel 14+ TH2 25.02TH2 3 A& C57B1/6 22. 54
A20 37. 61 TH1 3 J& Balb/C fresh 28. 02
CH12 25.29 TH2 3 /& Balb/C fresh 37.73
Ig. B tmjé, 30.34b. m. DC (YJL), #.% 27.99
LPS % 24. 04 b. m. DC (YJL) aCD40 )3 40.47
E *¥ m el 28. 6 b. m. mf + LPS + aIlL-10R 29. 74
1774, #.8& 39. 73 b. m. mf + LPS + IL-10 27. 67
J774 +LPS +3#-1L-10 36.51 fEAE mf 37.02
J774 +LPS + IL-10 40. 53 MC-9/MCP-12 pMET?7 39. 68
Nippo-&& % i 25.87EC 40. 13
IL-10K. O. % 24.18EC + TNFa 40. 54
IL-10K. O.4: 5 36. 97 bEnd3 + TNFa 41.26
¥ v A 26. 61 bEnd3 + TNFa + IL-10 38.35
w. t.AF 24.06 ApoE £k 5N A 21. 03
w. tJ% 28. 87 ApoE £ Ak 12 A A 34.28
rag-1 ik 26. 48 NZ B/W 5 i 21.02
Nippo IL-4 K. O.5% 28.59 NZ B/W % 21.2
Nippo #« IL-5 B 25.73 tolerized & #) i F 27.17
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R 23.93 & EMH 23.32
b @A 2 A 24.53 Taq_control_water 50
IL-10K. O.§ 29.87 Taq_control_genomic_l 50
IL-10K. O. MLN alL-12 26.58 Taq_control_genomic_2 50
IL-10K. O. MLN +IL-10 25.89 w. t. dI7 #-#k EAE A4 22.87
Rag-2Hh-4% i 292TNF K. O. dI7 #-#§ EAE 44! 22.84
Rag-2 Hh+4: f% 27.1 TNFK. O.%% 23.27
IL-7 K. O./Rag-2 Hh-2: B 40 TNFK. O.}% 20.78
IL-7 K. O./Rag-2 Hh+4: i 40 G. F.B-(&RL) 20.7
HBAA IBD 28.1 w. t -8k 22.74
w. t. C57 Bl/6 E£.ZhAk 39.38 w. t. C57 BI/6 % 22.15
w. t. B A% 27.05 w.t. C57 Bl/6 F&A% 24.75
w.t§ 26.49MM2/MM3 7#E4% pME 37.67
MM2/MM3 # £ pME 37.62

R K E(# e AL)INFy EREILIEARARBILIFET KX, £
f&)UR% . Hashimoto K ¥AKBE X . RA FESF4. RIAEHEA[EIL
FEREARERIA, EBIVER, EF FREPIEAERE, £F

5 BHEMmAER. FRBEAEIEETERNIRE, ELTET
P& B (QLIEEH Ascaris H)BAAF )P AR LSRN TR KL, £
JeX E¥, f& TF-1 @mfe¥ &k, £ CHA @i REEFEFIK, EFT
MWL @i PEFRBELREA, &3 B7A TNFy #9515 TagMan
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£ 3:
b2 Ct_%H A& Ct XH
PBMC, #.8. 45 mono + IL-10 42.96
PBMC, #4% 44.16 M1 41.25
Mot 72, # & 42.47 M6 45
Mot 72, 74k 28.59 70% DC, # & 40.37
Mot 72 Fuhk 42.47 D1 28.94
HY06, #.8 43.19 D6 28.38
HYO06, #4% 41.48 CDla+95% 25.63
HY06 Ak 43.28 CD14 + 95% 28.36
HY935, # & 45 CDla + CD86+ 28.67
HY935, 74k 43.62 DC/GM/IL-4 45
B21, #.& 41.73 DC LPS 38.8
B21, &4 4435 DC i%b-% 26.53
Tcyd 43.21 LB R 27.98
Jurkat, # .8 pSPORT 23.44 f5 LA 30.57
Jurkat, 7&4% pSPORT 25.19 A& )UATRE 43.92
Mimfe, #5& 38.72 f& )L i 40.84
Mtmfts, AL 44.09 A5 )URE 26.02
Bc 44.83 &)L A 40.05
IY 43.05 fi5 )RS Br 4R 4% 23.63
NK &4 39.09 f5)LIP & 25.85
NK &-3t4, &4 4432 fEILTFE 27.57
NKAG6 pSPORT 42.8 f5)LEH 45
NKL/IL-2 45 fi5 LI 39.08
NK, #mfe&H 44.79 R EREH 28.05
NK, 3Eémpe it 45 Xt Rk 45
U937/CD004, # & 24.17 TF1 22.09
U937, %4k 24.41 MRC5 26.18
C- 40.38 CHA 19.22
C+ 41.17 fe. X fmfie. pME 43.93
2 4% o +4R-IL-10 45 TC1080 CD28- pMET?7 41.62
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DC, #&, #4711k 45 RV-C30 TR1 pMET7 42.76
DC CD40L, &%, #47 45 4 hr. Ascaris it 45
1%
DC, #.8, CD34 474k 45 24 hr. Ascaris i 45
DC, TNF/TGFb act 39.71 EF AW 45
CD34-der.
T MM 195 43.22 JEF BB 42.69
F KT & R AT 20 5 43.81 Crohn K %% # 4003197A 29.82
EFEM 225 43.66 At 121897-1 45
Kt M K4k M 26 5 45 Crohn K2 M 9609C144 41.86
IEF TR 27.71 A549, F ¥ 27.09
Hashimoto K, F KA X 27.4 A549, &L 29.01
RA F A9 28 Taq_control_water 50
2K B BRK 31.49 Taq_control_genomic_1 50
EEM 45 Taq_control_genomic_2 50
Crohn K. %t i 403242A 33.18 18 hr. Ascari KA 44.16
Jif 080698-2 30.01 hi %) & IL-4 A% 43.59
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% 4
bW 2 Ct_& R LB Ct_i&H
L tmie 40 rag-1 A% 40
TH1 7 X 40 rag-1 fFiE 40
TH27 X 27.11 rag-1 }% 23.97
TH1 3 /& Balb/C 40 rag-1 A% 26.29
TH2 3 J& Balb/c 26.95 rag-1 '§ Ak 40
preT 40 w.t koM e 27.04
DL 1, #.& 40 wt.hh F IR ELE 40
D1.1 con A #]#% 40wtk 26.63
CDC35, # & 40 Braf ER (-) oligo dT 40
CDC35 con A #)#% 39.83 TH1 3 f) C57B1/6 26.78
Mel 14+ F#1 T 40 TH2 3 f) C57B1/6 40
Mell4+ TH1 40 TH1 3 /& Balb/C #7&% 40
Mel 14+ TH2 31.22 TH2 3 ] Balb/c #74¢ 40
A20 2739b.m. DC (YIL), #.4& 40
CHI2 28.18 b.m. DC (YJL) aCD40 #): 40
Ig. B fmfe 26.35 b.m. mf + LPS + aIL-10R 40
LPS % 21.58 b.m. mf + LPS + IL-10 40
E ¥ m it 40 PEJE mf 40
774, %% 24.99 MC-9/MCP-12 pMET7 40
J774 +LPS +#.-IL-10 28.41 EC 40
J774 +LPS +1IL-10 27.57 EC + TNFa 40
Nippo-& # AF 26.98 bEnd3 + TNFa 40
IL-10K. O./% 25.43 bEnd3 + TNFa + IL-10 40
IL-10K. O.4 M 23.68 ApoE £ ZhAk 5 A~ A 35.16
239 37.45 ApoE £ 3Bk 12 4~ A 35.47
w. LA 40 NZ B/W '§-pi 37.17
w. t.B% 39.95 NZ B/W % 25.25
rag-1 3 i 40 tolerized & #|)#AF 40
rag-1 & 40 wEM 39.26
rag-1 4 40 Nippo IL-4 K.Q.A# 26.13
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Y 37.13 Nippo # IL-5 Af 34.73
b¥&@EM 2 A 39.33 w.t.B9A% 40
IL-10K. O. % 273wt § 30.14
IL-10 K. O. MLN alL-12 40 MM2/MM3 #- & pME 40
IL-10K. O. MLN +IL-10 37.97 MM2/MM3 74t pME 40
Rag-2Hh-4: 3% 26.95 Taq_control_water 50
Rag-2 Hh+4: ) 22.94 Taq_control_genomic_1 50
IL-7 K. O./Rag-2 Hh-4 1% 26.77 Taq_control_genomic 2 50
IL-7 K. O./Rag-2 Hh+45 B 24.24 w.t. d17 %8 EAE A&# 40
7454 IBD 23.01 TNF K.O. d17 4%k EAE A% 40
w. t. C57 Bl/6 F 3hhk 40 TNFK.O. %8k 27.99
w. tA8 38.8 TNF K.O./% 24.93
w. t. C57B1/6 B%. 26.38 G.F.H- (A i) 40
w.t. C57TB1/6 fij% 40

10

15

R K E(#l 3w AL)TLR-L1 £ TF-1 wmpe. D6 ey £k, £#
& U937 mfe. # & Jurkat safefod-3F NK a6 JLF R EL4ARI 5] A
X, EHAETHRILVFE. PBILIFE. TEMAABILELER T,
APGIVERE. REIL DM, BEIUME . BeIURS B4 8. B A 54 Fa
A& JURT 48 42 KF1K..

RKE(H) e AKL)TLR-L2, TLR-L3 #= TLR-L4 4\-F Efusa
i,

RKEH| 2w AL)TLR-LS 105 f 4k #)35049 AS49. &4k AS549,
MRCS # Bc e & w R A., ERILTFE. BILIHER Y RS,
FEJEIUAT . FEIURRE. REIURTREA RS LR £ o £ A4 4K, AR ILR.
FEIURE R« FEIUFE AL 4 BB KRk Ao & Fb I A o 64 48 4R P AR T A )
7,

5685C6 K4+ R2 7, 5 Th2 — Thl b mibedfot L E Ak 2L %,
#15 Thl — Th2 AL e bd Fo i R A e K. RFIE4s Th AL
mie R a ey, AL @mBER MIFie. PCR HARIEL T A
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AR,

EgME, ZEOEAMNTFLEREAARLZ O ANES, &
it R AL B 4o B P H AR IT AL BE. £ Choi %, (1998) Nature
Structural Biol. 5:400-406, #EREAAL R G LA XL FANLE
M, AL Bertini %, (1999) J. Expt’l Med. 189:1783-1789.

stETA 4 ##4) claudin 4% F4pik 3t TaqMan 3|4y, Xk 3| 44
Bk TRk —RETF AR R PRBOALL A e 2 a3t
f# cDNA. cDNA %3] @35 F XA RAMNR XM, Claudin 2
BA LA neR&HAYEAR. mEA, claudin D8 R FAFEHME
B XA S Mt I KA R Z A W RAAEA T, AR A RSB
X 3k R R b BRI

claudin-D2: A& DNA fpigwd, £ 1 AN FERMEH L.
BeILMaFe 2 AN LR IR P RAREG, ERILW. BB, PEFE
PRI, EA cDNA ¥, £ 89 FEMEME(RALEA
REBEALE)Y G E LARECEHHESE =53%, n=9), sbs}, &£ 9/12
X Mg M XA S 35 % claudin-D2 (£ #5515 = 8.2%), {2Ri%
HFEAR BT TR D B XA AR 2 691E. 12/13 @) F A mAE
Fa(HF LM A . REHAT K AE B e W 3 M) AR #iE
1A =29x).

claudin-D8: /& DNA ¥pik ¥, RILEMEFEFEMmEER
@, W, ERBULEHK. FTREABIUF T AERR, WBE
B FRARIE., EA CDNA 4%, MEAEAKERS. ATV E
WX RRETEALR(PHTE 130 x, n =9). F9oFHMHLE
B KAt duty claudin-D8 R A4 T, 2R AEXBX Y —., MA,
T A iR R A a4 claudin-D8 ik ER(12/15, B354 =
9x), 12RIXBH e R AKPKFEFELHEY 10 42, 1-309 LS
RRAXAE LA miek ik,

claudin-D17: /£ & DNA ¥piE ¥, R 2] 6g SR FGE KP4 A

62



01815161. 2 oM 5 ZE57/661

10

15

20

25

ZOAFTE AT claudin 1K, K% 100 45, Rei RIARF LI EEK
IR R A R 64 71 0 R (JERAE). 1 Blgvd i 4 BB BB R A
RE. WA FREAFANE AL, EA cDNA 4¥, 8/11 %%
ML XM R EA B(EHFEFE = 13 %), AFTEREERHRIFmL
REA TN, 309 FF RAXAE LR @R IKPRE. 75,
KA KAKIA Z R FEATR), BCE AR H) ).

claudin-D7.2: £ X & DNA fpigwh, ARILFam R, #htife 1
BIF B I KR RERKFR G, ZAT 2 F LE(AS49 Fo
CHA)F= 1 ) 4 4 4 B (MRC5) gm e, & & A K-F 44K, A cDNA 42
T, MEZHKERE, WAAKFPES., RAMEEBRAEYGF K
MWE MK EH Mg X ERACESFFME =3.7x, n=4), ZARAEZ
SEL P A ) 649 14T i % 84 IR R R — 2K

Claudin K#%#: 4= Claudin K& R LA B AL AHEF] £
F Paracellin-1 4#), WATEEAE 5 MIEFHA, THRUBZ T
WAL g BT, T D2 A4 ML L 2 A%F; A43,
A75. G129 #= C182; 5 F# G17-V36. M83-C104. V117-H141
#o L164-Q188 #4352 X k. Paracellin £ 5 N-FK 38 B4 55 60 /N4
AR, Rz FREEARA M.

Hmx % Claudin-D2 £ 8/9 H &M B M X ¥ A0xt T+ BA A
A b, f claudin-D8 K& T, ALK BAAF A A 4G PTA claudin
BrLEEERXE,

claudin a4 LB A S| KB GRS, B TR FREEIH
RE R K, REH BT AT —H 5k 4 R A 5 0 =
ERE. Hlde, claudin-D2 A EME M L ¥ HIGEKE S FRHH
LMK, AR, claudin-D8(1645577 3£)/ ¥ BMEI M K AE S P 4 4%
KFEFIK, MEEXSHF B AL TR EK, ALY
%= Simon, % (1999) Science 285: 103-106; Hirano % (19xx) Genome
Research 10: 659-663; Morita %(1999) Proc. Nat'l Acad. Sci. USA 96:
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511-516 ; Anderson #= Van Itallie (1999) Current Biology 9: R922-R924 ;
Furuse %(1999) J. Cell Biol. 147: 891-903,
¥ &k claudin-D8 B) iR 4 6 b m F R FH — AT KRB HARF A KM
B 9% & P N VT BB E B D Re e B R R
5 B, 31 FKILFTE claudin &) AR RE AL B 5 F AN 15 5,
Rt B S BR, EMEAE RS, MaETHRIARESFT
B M KRR S g P K e 3R B Tt AR E B M e o fm e
BREFERTIS, SRARELAZIINARBERET,
PEF 44 4m L/ B B 96 4m i & 3K schlafen Rk Ak, T [ 2K £ ok 4 i
10 AR, gl met ki T @K E, R4F T @itk 244
B S. CMNEAFSBHERGEERBFEPTREAE
R4 . R schlafen K5 @A HAT . ZARANGFIES 2N T
AR AR T RK,
Schlafen B: 748 aa; ORF. % & PCR 9 #2%, T @M. #.&
15 DC. M1 E 4mfe k440 & ik, /& Hashimoto K, ¥ KAg £ . FEILERE.
JELFEFBILRY FS L. EYREEOMXBEFTFEER.
Schlafen C: 891 aa; 4 ORF. % & PCR %8B+, ©AENA
PERME G RAE . FeE AT, Ascaris i, Hashimoto &, FAKAE £ Fo s
JLLB LR F ARSE T3 R LA,
20 Schlafen D: 578 aa, 4~k ORF. A schlafen D 4% % PCR #ig
BT, M TEFTLEN, EVYELOBM AT IR AT EL R
MR RE, kI, TRES, St Ak, EFSAFTHRR(E
JWFe R IR(E L. Ascaris o FRAF K 2. FTEMDMELEH. &
TR K A BB T AR AR
25 Schlafen E: 897 aa, 4% ORF, % PCR 4 #2F, E&M.
REIURFRE. R&)UAF. BeILIP EFpILFEFRIEA, £ 1 Al AMD
M RKAfde RE EYAk ik, & Hashimoto K Tk £ ¥+ Hi55 &34,
Schlafen F: 358 aa; 4-% ORF. &A %R AH OH.

64



01815161. 2 oM P ZE59/661

10

15

20

25

o B A R e A B AT IR

V. & A48 B

B¢ Rk A k3K 1F45]4e DIRSA #yFAa 4y, HikF e R KEX
wh b KAhAR KL M. —FF T ik R AR F A8 A F DNA 4T LR K.
B A kT A RAE A b R S BRA B FT . F—F T kAL
ARETFEAARZNE AR AR R R & 64741 PCR 514, =g
BERTRIERT 5 KK FBRAF T K K.

VL. FAmilshEka
TARLSEYRESMEN (I GST)A TASI I XKAATE T RE. F
4ot & IGIF pGex fiki, #MUAKMATE. Fliofe 4 50 _g/ml
RFFEEY LB #HaAFRdr4begmie, A IPTG(Sigma, St.
Louis, MO)Yi#%. #9545, Wik®ed, 254 DIRS4 &4 WL
B4 F 2 L TE £ # % (50 mM Tris-#% pH 8.0, 10 mM EDTA #= 2 mM
pefabloc) 53 LT iE . 48 H 38 14 A A (Microfluidics, Newton, MA)3
K. #A L#E#R A Sorvall GS-3 #-F 14 13,000 rpm &% 1 o8, id3&
it st mieR T2 hEaey Lk, #@itA 50 mM Tris-4%
pH 8.0 #7449 5 BtH AK-SEPHAROSE #2., 434 DIRS4-GST &A%
B 4975, 4o A 2% o B (Enzyme Research Laboratories, Inc., South
Bend, IN)39#|. &84 mkEE1E A 50 mM Tris-s-F#45 Q-
SEPHAROSE #%. &-5+4 DIRS4 #9ifis-, A RigKHE, Uk
&g &k, BARBTHE Q-Sepharose 42, A FHEF BT S EEH
¥k, 6514 DIRS4 B& 69, F4, R T-70CA @,
AR TR EE 6 CD #iE®, IAZAEHITE. 4
QA Hazuda %(1969) J. Biol. Chem. 264:1689-1693,
STHRERARWBERS, BEARTFAREBHRATG., Tilh
REEDBOREZG AL EWER AL E%. RBOREAHBX R
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THAH SRR RERAREAE R — B ME,

VIL 324 2R L4k

J A6 EFhBeAR A AR A%, Flde IL-10 ABX A7, T R
Bkt mie R Lk, LATER S @R T R EK, £
4= USSN 60/027,368. 08/934,959 #= 08/842,659, &A@ it3] fl L4
BALF.

TrAsk$h{t DIRS4 Fodp R L C AR ELE, AT MR AR
kTG FET ORI MR TR, Flde AKLISS, TMEA @R
B IR R

Bk, Sl mpRTEARAFR_RIERER, HleTE
P B A5 Fo I TEP L B 45, AT AT RAL GG XA X B P44,
BEARRH, THESEMRMEIB LR LN, KEEE
BEET H &R AFRA L2456 e, =T K3 T etk o9 B
TR EmE LR, Hle293 T i, HBEAFlde NF_b 2k
.

ZARE WP — R BTER G b Bk 4 SR AR K AT B Z AR
WM/ BERRBE LM, 5 Z AR L —H, PTRERETRTHEM
6, W BTGB ER B XA RRALEEE M, I WT A AR A RRE
Gl . AN, #ldie Hardie ¥ (E %, 1995) The Protein Kinase
FactBook % I #= Il &, Academic Press, San Diego, CA ; Hanks %(1991)
Meth. Enzymol. 200: 38-62 ; Hunter %(1992) Cell 70: 375-388; Lewin
(1990) Cell 61: 743-752; Pines %(1991) Cold Spring Harbor Symp. Quant.
Biol. 56: 449-463; Parker %(1993) Nature 363: 736-738,

MR FRACHER ORI KX ERERIEEZNTST. 2AA
4o Nelson #= Martin (£ %, 2000) Cytokines in Pulmonary Disease Dekker,
NY; Ganser #= Hoelzer (£%, 1999) Cytokines in the Treatment of
Hematopoietic Failure Dekker, NY: Remick #e Friedland (£4, 1997)
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Cytokines in Health and Disease Dekker, NY ; Dinarello (1996) Blood 87:
2095-2147; Thomson (%, 1994)The Cytokine Handbook Academic

Press, San Diego. Bedkfn @ik fE{E 58S d REFTERY,

5 VIIL #&%%4 87k
AEARFTEEE, Fldosiit DIRSA A&7 4t %449 NIH-3T3
M, MIEA%EEX Balbc &, AEEGEESER I EAE LR
8., FABSMAER KR AT GER], AR — P RS R K
WERFE, R MBI @O &5 .

10 K&, APTRAR R A B @ (A R R R BIE) %R
Balb/c R, AR EEAEBRRGSBELE DR, EHN,
BEAL—FLTFHAS, WELF, EHEAREFTERTAHTH
Jo A FEEG, MEFASBERE. ThERELRE, NhdléE
F A A 3 B F A KBS IUAK,

15 T4 &% L TR, Bl I mpe s S E AT B REE, A
KIEFA P BGATEF HAFH B, Hldeidid ELISA RKILERE
ik X LA RY 944 DIRSA KRG A L. RikERHEH
bR A) B4R DIRS4 #9304k,

F—FFEr, BORRKIENTORILLELY%, A4

20 ¥ FBRAARR S LERIR. £AFI4= Coligan (4%, 1991) Current
Protocols in Immunology Wiley/Greene; Harlow #= Lane (1989)
Antibodies: A Laboratory Manual, Cold Spring Harbor Press. i€ % &4/
T, SRk RA o LATE R Fl e RERELE 7 HAFT, XA B
RERTHRGEF XHEIFHE., BRETIFAFSYD BT ERLRE,

25 REFBR L RERR, £ N4 Wang %(1993) Proc. Nat’l. Acad. Sci.
90:4156-4160; Barry % (1994) BioTechniques 16:616-619; Xiang 3 (1995)
Immunity 2:129-135,

seoh, THER, AT A TARES DIRSA fodhibal f
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fi. Bk, 437 A S RAARE AT Z I fho/BLL AT AR LR A

IX. >4 @b%h

#&#|d= DIRS4 6y &-FtaebmEZd. HEEARG—HLSEX
ALAFILRESS, #lde FLAG 47id, RFMBERLRA4%MEY. AL
4= Fields A= Song (1989) Nature 340:245-246.

FALAFRT A F AR FLAG FARER 69 £ R LB F ik, AR
EORARIK, FlietBE mICE FEkegliek, NEXALELT AR
2B F 44 DIRSY 9% 4.

X, #EMERXR

RAWET ERPTHARZHFIBREANEZE L. vlloB LR
TAL (B o e vh LR R 645, 8)F A F % AR T F, AR E K
MEHEN, NR#TIRER TS, THATE AL KERNGLE
SRRE, REETEBIZLLIUAELRE. ARt EHEN
8y T IR IR L

KA, RAERKRONTBTAH XL ETEERRARE, AL
RFONREFOBERSNTERE & 2 KD EFBRIM. 547
RS, Flde s Al PCR S50 F. X TIRMER S S K,

XL 4% ARHRAK

@I T AT AR SXA, AAALLOBFHE
RABLRABIK, FFEBVERRKR, BF, 2oL HhAZHhTE
AL R AR, S E-3KF) RH 4o L AT A H)4m 5 R R IS F ik AR,
KA B RAER T AHLT I D E,

45 G405 R R T b ) AIA 4 A BRABAR BP BoAR (PE 4L I 45 A Bk
WEmIRA B GO RALE, HAELEFTEARERNRIBRDRE
Bk, A ALBARDAZGELER., REFLERLELEL
FikpikmamRi&, H N McMahan %(1991) EMBO J. 10; 2821-
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2832,

Blhe, FOX, ETERTF, A&ZT 10 ng/ml 4i4%% 1 ml PBS
B R OAK 2 £ permanox 3L K . A PBS Ak 1 k. KE A 2-3x10°
M/ E 6y 1.5 ml £ KIZHRAIE COS @A, F37CRF TR,

£ 1K, sf-f—#5, 414 0.5 ml 49 66 ng/ml DEAE-# %48 . 66
M f&F 4 ug DNA £y DME #95%. st&—28 4 &6 4
DIRS4-FLAG cDNA(1 #= 1/200 ##)#) Fa bext B Ao (A Mt B, Ao
7# DME # %eémft.. AeApiik DNA 5%, F37CEF 5 haf, %
B4, Aen 0.5 ml 10%DMSO &) DME 48 A 2.5 9v4F., Rr3sii,
JIDME ## 1k, e 1.5ml £ k3FHE, EFiTR,

FLREBIEHA, FI3IX4KR, BxLéemip. A Hank K4
7k (HBSS) A setmpts 2 5k, A A%IKE FE(PFAYH ZBE X 5
o-%F. R HBSS ik 3X, SMRATA RIKG, BN RATF-80C. &
—F 4 Fi#7 05 mliBF. A HBSS/LK(0.1%)# 32 Vml#y 1M
NaN; 4 22 20 4F. 28/ A HBSS/2 &, 1X sk @M, se b i& DIRS4
2, DIRSA/FARE oMty tmhie, BE 30 454F. /A HBSS/& K k&mpb
2R, AEME, MA—RAIE 30 54F. aAFE 200 4249 =4,
%)% Vector Fu-)> R4k, B F 30 4-4F. 4|4 ELISA &%, 4#)4e Vector
Elite ABC #AR it L 4p B %, TURF 30 94F. 444 2.5 ml HBSS/
R 1B ABRRAYEEG)HF 1 EBiEa(LHE). A HBSS/
LReEmE 2 K. Ao ABC HRP #4355 F 30 44F. A HBSS #%
AW 2 R, FoRkE 2 SAPAEEmib. KREmA Vector — 4,
AKX TR (DABAIE 5-10 47, & 5 ml B EMKALA 2 B A%
+4 7% DABH2 FitEMEA. MeERINE, ARKFREKE. £4
FIRIUS%E, RIEHA 1 iF Crystal Mount, £ F£3% K. 85-90C-F
5 94F.

WGy lath 6, RETHEESB R KR L2 —
AR,
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10

15

A, R ZRIKR E bl Royidk th RIAR L BARG .
A R4 4= Sambrook % 5%, Ausubel %

B — AR R ik Tk MR LE %R, de ERTEM %4k cDNA,
TERRAK, AABELRRmME. 182544 DIRSA sko-#Ed
49 FLAG A3 6 AR R A A4 — R AT ERE Z. 18
FRABAY HE LR, RASBLIRARALE.

TR DIRSA ffik K B EE LB, S EARILH AP 4o
1 FLAG AR T 45 F W AR 8638 A1,

AXHFI QA AELRALT| ALAF ALY, L3 AL
JE o B AR gk 48 h B B R E A P aE ey 3] R LA,

A T Af B AL R AP Ao B 6 M L F b R L B AT % it
PR E, ENAFABBEARARRTRERHIE ., KA LRE
27 REACRAFI MRS, KL PG AT HAF 2R P FATERAE
REMGZDFREEABRIL; WALH TG ARG HIRAGE 6 L4k
S KR,
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO :
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

B3 37 R

1 2 % ¥k DIRSA &85 7).

2 & R k% DIRS4 % kA7),
3 RUML AT S KT,

4 R K% IFNofR % Bkfr7).
5 % CRF1-4 % Bk -7,

6 & cytorx % K7,

7 % cytor7 % BKF 7).

8 Z X K& TNFx B 7.
9 2 X KX TNFx % K77,
10 &=k £ TNFx 4857,
11 2% & TNFx % KKA7).
12 2 X k% TNFy &84 5).
13 2R k& TNFy % & /77).

14 2 R ¥ % TLR-L1 B8 5 7).
15 2% k% TLR-L1 % k57,
16 Z75¥% £ TLR-L1 %8 5 7).
17 &= % TLR-L1 % 53],
18 & R k% TLR-L2 #8855,
.
20 2w % TLR-L2 48 57 .
.
22 # R ¥k TLR-L3 48 5 7).
23 2 R %% TLR-L3 3 551,
24 Z R ¥ % TLR-L4 BB 57,
.
26 Z R ¥ % TLR-LS B8 5 7).

19 £ X k% TLR-L2 % )k /F%

21 &7k K TLR-L2 2 k5%

25 2R ¥ % TLR-L4 $ k53
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

27 R ¥ % TLR-LS % BKAF75.
28 & R ¥ % TGFx 3B 5.

29 2 & k% TGFx % kA7),

30 2 R ¥ & 5685C6 A58 F 7).

31 2R ¥ % 5685C6 % K35,
32 R vk £ 5685C6 BT 7.

33 2ok K 5685C6 % kA7),
34 2 £ ¥ £ claudin-D2 488 5 7).
35 & % ¥k % claudin-D2 % Bk 571,
36 Z R %% claudin-D8 48 5 71
37 & R ¥k & claudin-D8 % k57,
38 2 & ¥ % claudin-D17 48 491
39 Z %X kX claudin-D17 % k5751,

40 & R ¥k £ claudin-D7.2 B 5 3] .
41 & R ¥ % claudin-D7.2 % B 5 7).

42 & R ¥ K schlafen B 8 5 9).
43 Z R kX schlafen B % k571,
44 % R ¥k K schlafen C #8853
45 % R ¥ £ schlafen C % k5 7).
46 & 3% ¥ £ schlafen D 48 5 7.
47 & R Kk %k schlafen D % fk 5 7).
48 % R ¥ k£ schlafen E 48 5 7).
49 & R ¥ % schlafen E % gk 571
50 2 R ¥ % schlafen F %85 7.
51 & R k% schlafen F % K5 7).
52 Z k& TNFy B8 55

53 &7k £ TNFy % 551,
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5 <110> Schering Corporation
120> WEIPEE. HXERRTE
<130> DX01169K
10
<150> 60/231, 267
<151> 2000~-09-08
<160> 53
15
<170> PatentIn version 3.1
210> 1
211> 704
20 <212> DNA
<213> A (Homo sapiens)
<400> 1
atggcgggge ccgagegetg gggeeceectg cteetgtgee tgetgeagge cgetccaggg 60
25
aggcccegte tggeecctee ccagaatgtg acgetgetet cccagaactt cagegtgtac 120
ctgacatgge tcccaggget tggcaacccc caggatgtga cctattttgt ggectatcag 180
30 agctctccca cccgtagacg gtggegegaa gtggaagagt gtgcgggaac caaggagetg 240
ctatgttcta tgatgtgcct gaagaaacag gacctgtaca acaagttcaa gggacgegtg 300
: cggacggttt ctcccagete caagtcecee tgggtggagt ccgaatacct ggattacctt 360
35
tttgaagtgg agccggeece acctgteetg gtgetcacee agacggagga gatcctgagt 420
gccaatgcca cgtaccaget gecccectge atgeccccac tggatctgaa gtatgaggty 480
40 gcattctgga aggaggggge cggaaacaag gtgggaaget cctttcctge ccccaggeta 540
ggcecgetcee tccacceett cttactcagg ttcttetcac cctcecagec tgetectgea 600
ccectectee aggaagtett ccctgtacac tcctgaactt ctggecagtca gecctaataa 660
45
aatctgatca aagtaaaaaa aaaaaaaaag ggcggecgece gact 704
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210> 2
211> 211
<212> PRT
213> A
5
<400> 2
Met Ala Gly Pro Glu Arg Trp Gly Pro Leu Leu Leu Cys Leu Leu Gln
1 5 10 15
10
Ala Ala Pro Gly Arg Pro Arg Leu Ala Pro Pro Gln Asn Val Thr Leu
20 25 30
15
Leu Ser Gln Asn Phe Ser Val Tyr Leu Thr Trp Leu Pro Gly Leu Gly
35 40 45
20 Asn Pro Gln Asp Val Thr Tyr Phe Val Ala Tyr Gln Ser Ser Pro Thr
50 55 60
Arg Arg Arg Trp Arg Glu Val Glu Glu Cys Ala Gly Thr Lys Glu Leu
25 65 70 75 80
Leu Cys Ser Met Met Cys Leu Lys Lys Gln Asp Leu Tyr Asn Lys Phe
85 90 95
30
Lys Gly Arg Val Arg Thr Val Ser Pro Ser Ser Lys Ser Pro Trp Val
100 105 110
35
Glu Ser Glu Tyr Leu Asp Tyr Leu Phe Glu Val Glu Pro Ala Pro Pro
115 120 125
40 Val Leu Val Leu Thr Gln Thr Glu Glu Ile Leu Ser Ala Asn Ala Thr
130 135 140
Tyr Gln Leu Pro Pro Cys Met Pro Pro Leu Asp Leu Lys Tyr Glu Val
45 145 150 155 160
Ala Phe Trp Lys Glu Gly Ala Gly Asn Lys Val Gly Ser Ser Phe Pro
165 170 175
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Ala Pro Arg Leu Gly Pro Leu Leu His Pro Phe Leu Leu Arg Phe Phe
180 185 190

Ser Pro Ser Gln Pro Ala Pro Ala Pro Leu Leu Gln Glu Val Phe Pro
195 200 205

Val His Ser
210

210> 3

211> 295
<212> PRT
Q13> A

<400> 3
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val

1 5 10 15

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala GIn Val Ala Gly Ala
20 25 30

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser
35 40 45

Thr Asn Phe Lys Thr Ile Leu Glu Trp Glu Pro Lys Pro Val Asn Gln
50 55 60

Val Tyr Thr Val Gln Ile Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys
65 70 75 80

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu Ile Val
85 90 95

Lys Asp Val Lys Gln Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala
100 105 110

75



01815161. 2 P&l R OH4/13210
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn
115 120 125
5 Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gln Pro Thr
130 135 140
Ile Gln Ser Phe Glu Gln Val Gly Thr Lys Val Asn Val Thr Val Glu
10 145 150 155 160
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg
165 170 175
15
Asp Val Phe Gly Lys Asp Leu Ile Tyr Thr Leu Tyr Tyr Trp Lys Ser
180 185 190
20
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu
195 200 205
25 Ile Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gln Ala Val
210 215 220
Ile Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu
30 225 230 235 : 240
Cys Met Gly Gln Glu Lys Gly Glu Phe Arg Glu Ile Phe Tyr Ile Ile
245 250 255
35
Gly Ala Val Ala Phe Val Val Ile Ile Leu Val Ile Ile Leu Ala Ile
260 265 270
40
Ser Leu His Lys Cys Arg Lys Ala Gly Val Gly Gln Ser Trp Lys Glu
275 280 285
45 Asn Ser Pro Leu Asn Val Ser
290 295
210> 4
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<211> 515
<212> PRT
213> A
5 <400> 4
Met Leu Leu Ser Gln Asn Ala Phe Ile Phe Arg Ser Leu Asn Leu Val
1 5 10 15
10
Leu Met Val Tyr Ile Ser Leu Val Phe Gly Ile Ser Tyr Asp Ser Pro
20 25 30
15 Asp Tyr Thr Asp Glu Ser Cys Thr Phe Lys Ile Ser Leu Arg Asn Phe
35 40 45
Arg Ser Ile Leu Ser Trp Glu Leu Lys Asn His Ser Ile Val Pro Thr
20 50 55 60
His Tyr Thr Leu Leu Tyr Thr Ile Met Ser Lys Pro Glu Asp Leu Lys
65 70 75 80
25
Val Val Lys Asn Cys Ala Asn Thr Thr Arg Ser Phe Cys Asp Leu Thr
85 90 95
30
Asp Glu Trp Arg Ser Thr His Glu Ala Tyr Val Thr Val Leu Glu Gly
100 105 110
35 Phe Ser Gly Asn Thr Thr Leu Phe Ser Cys Ser His Asn Phe Trp Leu
115 120 125
Ala Ile Asp Met Ser Phe Glu Pro Pro Glu Phe Glu Ile Val Gly Phe
40 130 135 140
Thr Asn His Ile Asn Val Val Val Lys Phe Pro Ser Ile Val Glu Glu
145 150 155 160
45
Glu Leu Gln Phe Asp Leu Ser Leu Val Ile Glu Glu Gln Ser Glu Gly
165 170 175

(i
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Ile Val Lys Lys His Lys Pro Glu Ile Lys Gly Asn Met Ser Gly Asn
180 185 190
5 A
Phe Thr Tyr Ile Ile Asp Lys Leu Ile Pro Asn Thr Asn Tyr Cys Val
195 200 205
10 Ser Val Tyr Leu Glu His Ser Asp Glu Gln Ala Val Ile Lys Ser Pro
210 215 220
Leu Lys Cys Thr Leu Leu Pro Pro Gly Gln Glu Ser Glu Ser Ala Glu
15 225 230 235 240
Ser Ala Lys Ile Gly Gly Ile Ile Thr Val Phe Leu Ile Ala Leu Val
245 250 255
20
Leu Thr Ser Thr Ile Val Thr Leu Lys Trp Ile Gly Tyr Ile Cys Leu
260 265 270
25
Arg Asn Ser Leu Pro Lys Val Leu Asn Phe His Asn Phe Leu Ala Trp
275 280 285
30 Pro Phe Pro Asn Leu Pro Pro Leu Glu Ala Met Asp Met Val Glu Val
290 295 300
Ile Tyr Ile Asn Arg Lys Lys Lys Val Trp Asp Tyr Asn Tyr Asp Asp
35 305 310 315 320
Glu Ser Asp Ser Asp Thr Glu Ala Ala Pro Arg Thr Ser Gly Gly Gly
325 330 335
40
Tyr Thr Met His Gly Leu Thr Val Arg Pro Leu Gly Gln Ala Ser Ala
340 345 350
45
Thr Ser Thr Glu Ser Gln Leu Ile Asp Pro Glu Ser Glu Glu Glu Pro
355 360 365
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Asp Leu Pro Glu Val Asp Val Glu Leu Pro Thr Met Pro Lys Asp Ser
370 375 380

5 Pro Gln Gln Leu Glu Leu Leu Ser Gly Pro Cys Glu Arg Arg Lys Ser
385 390 395 400

Pro Leu Gln Asp Pro Phe Pro Glu Glu Asp Tyr Ser Ser Thr Glu Gly
10 405 410 415

Ser Gly Gly Arg Ile Thr Phe Asn Val Asp Leu Asn Ser Val Phe Leu

420 425 430
15
Arg Val Leu Asp Asp Glu Asp Ser Asp Asp Leu Glu Ala Pro Leu Met
435 440 445
20
Leu Ser Ser His Leu Glu Glu Met Val Asp Pro Glu Asp Pro Asp Asn
450 455 460
25 Val Gln Ser Asn His Leu Leu Ala Ser Gly Glu Gly Thr Gln Pro Thr
465 470 475 480
Phe Pro Ser Pro Ser Ser Glu Gly Leu Trp Ser Glu Asp Ala Pro Ser
30 485 490 495
Asp Gln Ser Asp Thr Ser Glu Ser Asp Val Asp Leu Gly Asp Gly Tyr
500 505 510
35
Ile Met Arg
515
40
210> 5
<211> 325
<212> PRT
213> A
45
<400> 5

Met Ala Trp Ser Leu Gly Ser Trp Leu Gly Gly Cys Leu Leu Val Ser
1 5 10 15
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Ala Leu Gly Met Val Pro Pro Pro Glu Asn Val Arg Met Asn Ser Val
20 25 30
5
Asn Phe Lys Asn Ile Leu Gln Trp Glu Ser Pro Ala Phe Ala Lys Gly
35 40 45
10
Asn Leu Thr Phe Thr Ala Gln Tyr Leu Ser Tyr Arg Ile Phe Gln Asp
50 55 60
15 Lys Cys Met Asn Thr Thr Leu Thr Glu Cys Asp Phe Ser Ser Leu Ser
65 70 75 80
Lys Tyr Gly Asp His Thr Leu Arg Val Arg Ala Glu Phe Ala Asp Glu
20 85 90 95
His Ser Asp Trp Val Asn Ile Thr Phe Cys Pro Val Asp Asp Thr Ile
100 105 110
25
Ile Gly Pro Pro Gly Met Gln Val Glu Val Leu Ala Asp Ser Leu His
115 120 125
30
Met Arg Phe Leu Ala Pro Lys Ile Glu Asn Glu Tyr Glu Thr Trp Thr
130 135 140
35 Met Lys Asn Val Tyr Asn Ser Trp Thr Tyr Asn Val Gln Tyr Trp Lys
145 150 155 160
Asn Gly Thr Asp Glu Lys Phe Gln Ile Thr Pro Gln Tyr Asp Phe Glu
40 165 170 175
Val Leu Arg Asn Leu Glu Pro Trp Thr Thr Tyr Cys Val Gln Val Arg
180 185 190
45
Gly Phe Leu Pro Asp Arg Asn Lys Ala Gly Glu Trp Ser Glu Pro Val
195 200 205
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Cys Glu Gln Thr Thr His Asp Glu Thr Val Pro Ser Trp Met Val Ala

210 215 220
5
Val Ile Leu Met Ala Ser Val Phe Met Val Cys Leu Ala Leu Leu Gly
225 230 235 240
10 Cys Phe Ser Leu Leu Trp Cys Val Tyr Lys Lys Thr Lys Tyr Ala Phe
245 250 255
Ser Pro Arg Asn Ser Leu Pro Gln His Leu Lys Glu Phe Leu Gly His
15 260 265 270
Pro His His Asn Thr Leu Leu Phe Phe Ser Phe Pro Leu Ser Asp Glu
275 280 285
20
Asn Asp Val Phe Asp Lys Leu Ser Val Ile Ala Glu Asp Ser Glu Ser
290 295 300
25
Gly Lys Gln Asn Pro Gly Asp Ser Cys Ser Leu Gly Thr Pro Pro Gly
305 310 315 320
30 GIn Gly Pro Gln Ser
325
210> 6
35 211> 231
<212> PRT
213> A
<400> 6
40
Met Met Pro Lys His Cys Phe Leu Gly Phe Leu Ile Ser Phe Phe Leu
1 5 10 15
45 Thr Gly Val Ala Gly Thr Gln Ser Thr His Glu Ser Leu Lys Pro Gln
20 25 30

Arg Val Gln Phe Gln Ser Arg Asn Phe His Asn Ile Leu Gln Trp Gln
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35 40 45
Pro Gly Arg Ala Leu Thr Gly Asn Ser Ser Val Tyr Phe Val Gln Tyr
5 50 55 60
Lys Ile Tyr Gly Gln Arg Gln Trp Lys Asn Lys Glu Asp Cys Trp Gly
65 70 75 80
10
Thr Gln Glu Leu Ser Cys Asp Leu Thr Ser Glu Thr Ser Asp Ile Gln
85 90 95
15
Glu Pro Tyr Tyr Gly Arg Val Arg Ala Ala Ser Ala Gly Ser Tyr Ser
100 105 110
20 Glu Trp Ser Met Thr Pro Arg Phe Thr Pro Trp Trp Glu Thr Lys Ile
115 120 125
Asp Pro Pro Val Met Asn Ile Thr Gln Val Asn Gly Ser Leu Leu Val
25 130 135 140
Ile Leu His Ala Pro Asn Leu Pro Tyr Arg Tyr Gln Lys Glu Lys Asn
145 150 155 160
30
Val Ser Ile Glu Asp Tyr Tyr Glu Leu Leu Tyr Arg Val Phe Ile Ile
165 170 175
35
Asn Asn Ser Leu Glu Lys Glu Gln Lys Val Tyr Glu Gly Ala His Arg
180 185 190
40 Ala Val Glu Ile Glu Ala Leu Thr Pro His Ser Ser Tyr Cys Val Val
195 200 205
Ala Glu Ile Tyr Gln Pro Met Leu Asp Arg Arg Ser Gln Arg Ser Glu
45 210 215 220

Glu Arg Cys Val Glu Ile Pro

225

230
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210> 7
<211> 553
5 <212> PRT
213> A
220>

10

15

20

25

30

35

40

45

<221> MISC_FEATURE
222> (522).. (522)
223> RIEAE

400> 7
Met Arg Ala Pro Gly Arg
1 5

Leu Leu Leu Leu Leu Leu
20

Val Ser Gly Gly Leu Pro
35

Asn Met Lys Asn Val Leu
50

Val Lys Val Thr Tyr Thr
65 70

Trp Leu Asn Lys Ser Glu
85

Leu Ser Ala Glu Thr Ser
100

Lys Ala Ile Trp Gly Thr
115

Phe Tyr Pro Phe Leu Glu
130

Pro Ala Leu Arg Pro Leu Pro Leu Pro Pro
10 15

Ala Ala Pro Trp Gly Arg Ala Val Pro Cys
25 30

Lys Pro Ala Asn Ile Thr Phe Leu Ser Ile
40 45

Gln Trp Thr Pro Pro Glu Gly Leu Gln Gly
55 60

Val Gln Tyr Phe Ile Tyr Gly Gln Lys Lys
75 80

Cys Arg Asn Ile Asn Arg Thr Tyr Cys Asp
90 95

Asp Tyr Glu His Gln Tyr Tyr Ala Lys Val
105 110

Lys Cys Ser Lys Trp Ala Glu Ser Gly Arg
120 125

Thr Gln Ile Gly Pro Pro Glu Val Ala Leu
135 140
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Thr Thr Asp Glu Lys Ser
145 150

Trp Lys Arg Asn Pro Glu
165

Ser Asn Leu Lys Tyr Asn
180

Thr Trp Ser Gln Cys Val
195

Glu Pro Asn Thr Leu Tyr
210

Pro Pro Arg Arg Ala Gln
225 230

Ser Glu
245

Lys Asp Gln Ser

Leu Pro Ile Ser Ile Thr
260

Ile Tyr Arg Tyr Ile His
275

Ile Leu Ile Tyr Gly Asn
290

Ile Asn
310

Glu Lys Ile Val
305

Lys Ile Ser His Gln Asp

325

Ile Ser Val

Asp Leu Pro

Val Ser Val
185

Thr Asn His
200

Cys Val His
215

Pro Ser Glu

Phe Lys Ala

Val Phe Leu
265

Val Gly Lys
280

Glu Phe Asp
295

Phe Ile Thr

Met Ser Leu

84

Val Leu Thr Ala Pro Glu Lys

155

Val Ser Met
170

Leu Asn Thr

Thr Leu Val

Val Glu Ser
220

Lys Gln Cys
235

Lys Ile Ile
250

Phe Ser Val

Glu Lys His

Lys Arg Phe
300

Leu Asn Ile
315

Leu Gly Lys
330

Gln Gln Ile
175

Lys Ser Asn
190

Leu Thr Trp
205

Phe Val Pro

Ala Arg Thr

Phe Trp Tyr
255

Met Gly Tyr
270

Pro Ala Asn
285

Phe Val Pro

Ser Asp Asp

Ser Ser Asp
335

160

Tyr

Arg

Leu

Gly

Leu

240

Val

Ser

Leu

Ala

Ser

320

Val



01815161. 2 FFodl & OHE13/1325
Ser Ser Leu Asn Asp Pro Gln Pro Ser Gly Asn Leu Arg Pro Pro Gln
340 345 350
5
Glu Glu Glu Glu Val Lys His Leu Gly Tyr Ala Ser His Leu Met Glu
355 360 365
10 Ile Phe Cys Asp Ser Glu Glu Asn Thr Glu Gly Thr Ser Leu Thr Gln
370 375 380
Gln Glu Ser Leu Ser Arg Thr Ile Pro Pro Asp Lys Thr Val Ile Glu
15 385 390 395 400
Tyr Glu Tyr Asp Val Arg Thr Thr Asp Ile Cys Ala Gly Pro Glu Glu
405 410 415
20
Gln Glu Leu Ser Leu Gln Glu Glu Val Ser Thr Gln Gly Thr Leu Leu
420 425 430
25
Glu Ser Gln Ala Ala Leu Ala Val Leu Gly Pro Gln Thr Leu Gln Tyr
435 440 445
30 Ser Tyr Thr Pro Gln Leu Gln Asp Leu Asp Pro Leu Ala Gln Glu His
450 455 460
Thr Asp Ser Glu Glu Gly Pro Glu Glu Glu Pro Ser Thr Thr Leu Val
35 465 470 475 480
Asp Trp Asp Pro Gln Thr Gly Arg Leu Cys Ile Pro Ser Leu Ser Ser
485 490 495
40
Phe Asp Gln Asp Ser Glu Gly Cys Glu Pro Ser Glu Gly Asp Gly Leu
500 505 510
45

Gly Glu Glu Gly Leu Leu Ser Arg Leu Xaa Glu Glu Pro Ala Pro Asp

515

520

85

525



01815161. 2 FooFl R H14/132T1

Arg Pro Pro Gly Glu Asn Glu Thr Tyr Leu Met Gln Phe Met Glu Glu
530 535 540

b Trp Gly Leu Tyr Val Gln Met Glu Asn
545 550

<210> 8
10 211> 687

<212> DNA

213> A

<2205

15 <221> CDS
222> (1)..(684)
223>

20 <400> 8
atg gct gaa ctt tgt ccg geg gec gga cga cgg cge ctt aag gaa geg 48
Met Ala Glu Leu Cys Pro Ala Ala Gly Arg Arg Arg Leu Lys Glu Ala
1 5 10 15

25 gtg cgg aag cag gga caa gaa gcc geg gga tct ctt cgg tec cec agg 96
Val Arg Lys Gln Gly Gln Glu Ala Ala Gly Ser Leu Arg Ser Pro Arg
20 295 30

acc tcc agg tge aga agt gac cgc gga gac tet get tea cga gtt tea 144
30 Thr Ser Arg Cys Arg Ser Asp Arg Gly Asp Ser Ala Ser Arg Val Ser
35 40 45

gga gct get gaa aga gge cac gga geg ccg gtt cte agg get tet gga 192
Gly Ala Ala Glu Arg Gly His Gly Ala Pro Val Leu Arg Ala Ser Gly
35 50 55 60

ccc get get gee cea ggg geg gge ctg cgg ctg gtg ggc gag gee ttt 240
Pro Ala Ala Ala Pro Gly Ala Gly Leu Arg Leu Val Gly Glu Ala Phe
65 70 75 80
40
cac tgc cgg ctg cag ggt ccc cge cgg gtg gac aag cgg acg ctg gtg 288
His Cys Arg Leu Gln Gly Pro Arg Arg Val Asp Lys Arg Thr Leu Val
85 90 95

45 gag ctg cat ggt ttc cag get cct get gee caa ggt gee tte ctg cga 336
Glu Leu His Gly Phe Gln Ala Pro Ala Ala Gln Gly Ala Phe Leu Arg
100 105 110

gge tcc ggt ctg age ctg gee tcg ggt cgg ttc acg gec cce gtg tee 384

86



01815161. 2

FFosl &

H15/132T

10

15

20

25

30

35

40

45

Gly

ggc
Gly

cag
Gln
145

tgt
Cys

ggce
Gly

ctg
Leu

tce
Ser

ctc
Leu
225

Ser

atc
Ile
130

gge
Gly

att
Ile

ctg
Leu

cag
Gln

4244
Gly
210

ctg

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

115
tte

Phe

aag
Lys

gag
Glu

gag
Glu

ctg
Leu
195

gee
Ala

g8¢

cag
Gln

gee
Ala

tce
Ser

age
Ser
180

cag
Gln

gte
Val

acg

Leu Gly Thr

<210>
211>
212>
<213>

<400>

228
PRT
A

9

ttc tect

cgg ctg

150
ctg tge
Leu Cys
165

aac agc

get gga
Ala Gly

ctc acc
Leu Thr

tga

120

gce agt ctg cac
Phe Ser Ala Ser Leu His

135

Ccgg gcc cgg gac
Arg Leu Arg Ala Arg Asp

cag cgc cac acg
Gln Arg His Thr

agg gtc ttc acg
Asn Ser Arg Val Phe Thr
185

cag tac gct tct
Gln Tyr Ala Ser

200

atc cag gecg ggc

gtg gac
Val Asp

140

gtg gtg
Val Val

tge ctg
Cys Leu

cta cag
Leu Gln

gtg ttt
Val Phe

tce age

Ile Gln Ala Gly Ser Ser

215

220

125

cac
His

tgt

gag
Glu

gtg
Val

gtg

Val
205

tte
Phe

agt
Ser

gtt

Val

gee

Ala

cag
Gln
190

gac

Asp

tce
Ser

Val Ser

gag ctg
Glu Leu

ctc atc
Leu Ile
160

gtc tca
Val Ser
175

geg ctg
Gly Leu

aat ggc
Asn Gly

geg otg
Gly Leu

Met Ala Glu Leu Cys Pro Ala Ala Gly Arg Arg Arg Leu Lys Glu Ala

1

5

15

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

20

25

30

Thr Ser Arg Cys Arg Ser Asp Arg Gly Asp Ser Ala Ser Arg Val Ser

35

40

87

45

432

480

028

576

624

672

687



01815161. 2 FFodl & OHE16/13250
Gly Ala Ala Glu Arg Gly His Gly Ala Pro Val Leu Arg Ala Ser Gly
50 55 60
5
Pro Ala Ala Ala Pro Gly Ala Gly Leu Arg Leu Val Gly Glu Ala Phe
65 70 75 80
10
His Cys Arg Leu Gln Gly Pro Arg Arg Val Asp Lys Arg Thr Leu Val
85 90 95
15 Glu Leu His Gly Phe Gln Ala Pro Ala Ala Gln Gly Ala Phe Leu Arg
100 105 110
Gly Ser Gly Leu Ser Leu Ala Ser Gly Arg Phe Thr Ala Pro Val Ser
20 115 120 125
Gly Ile Phe Gln Phe Ser Ala Ser Leu His Val Asp His Ser Glu Leu
130 135 140
25
Gln Gly Lys Ala Arg Leu Arg Ala Arg Asp Val Val Cys Val Leu Ile
145 150 155 160
30
Cys Ile Glu Ser Leu Cys Gln Arg His Thr Cys Leu Glu Ala Val Ser
165 170 175
35 Gly Leu Glu Ser Asn Ser Arg Val Phe Thr Leu Gln Val Gln Gly Leu
180 185 190
Leu Gln Leu Gln Ala Gly Gln Tyr Ala Ser Val Phe Val Asp Asn Gly
40 195 200 205
Ser Gly Ala Val Leu Thr Ile Gln Ala Gly Ser Ser Phe Ser Gly Leu
210 215 220
45
Leu Leu Gly Thr
225

88



01815161. 2 FooAl R E17/1321

<210> 10
211> 1232
<212> DNA
5 <213> /pEHEM, Mus musculus)

<220>

<221> (DS

<222> (241)..(1104)
10 223>

<400> 10

gggaggecta gggagaaagt agttctettt cggtggecagg gttgetgteg agggeaccga 60
15

gcaggagata ggtcgacaga gacgaggagt tctggetcet cctgcagaca tgcaccageg 120

getgetggge tegtccctgg gectegeecce cgegeggggg ctectgaatge ctgecgecege 180
20 ccccatgaga gcaccggect gggetecccge ccctaagect ctgetegegg agactgagec 240

atg tgg gec tgg gge tgg gee get gea geg cte cte tgg cta cag act 288
Met Trp Ala Trp Gly Trp Ala Ala Ala Ala Leu Leu Trp Leu Gln Thr
1 5 10 15
25
gca gga gec ggg gec cgg cag gag ctc aag aag tct cgg cag ctg ttt 336
Ala Gly Ala Gly Ala Arg Gln Glu Leu Lys Lys Ser Arg Gln Leu Phe
20 25 30

30 geg cgt gtg gat tce ccc aat att acc acg tcc aac cgt gag gga ttc 384
Ala Arg Val Asp Ser Pro Asn Ile Thr Thr Ser Asn Arg Glu Gly Phe
35 40 45

cca gge tcc gtc aag ccc ccg gaa gee tct gga cct gag cte teca gat 432
35 Pro Gly Ser Val Lys Pro Pro Glu Ala Ser Gly Pro Glu Leu Ser Asp
50 55 60

gce cac atg acg tgg ttg aac ttt gtc cga cgg cca gat gat ggg tcc 480
Ala His Met Thr Trp Leu Asn Phe Val Arg Arg Pro Asp Asp Gly Ser
40 65 70 75 80

cce cca gga cct cct gge cct cct ggt ccc cct gge tee cct ggt gtg 528
Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Ser Pro Gly Val
85 90 95
45
gge gtt acc cca gag gee tta ctg cag gaa ttt cag gag ata ctg aaa 576
Gly Val Thr Pro Glu Ala Leu Leu Gln Glu Phe Gln Glu Ile Leu Lys
100 105 110
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gag gcc aca gaa ctt cga ttc tca ggg cta cca gac aca ttg tta ccc 624
Glu Ala Thr Glu Leu Arg Phe Ser Gly Leu Pro Asp Thr Leu Leu Pro
115 120 125
5 cag gaa ccc agc caa cgg ctg gtg gtt gag gee ttc tac tge cgt ttg 672
Gln Glu Pro Ser Gln Arg Leu Val Val Glu Ala Phe Tyr Cys Arg Leu
130 135 140
aaa ggc cct gtg ctg gtg gac aag aag act ctg gtg gaa ctg caa gga 720
10 Lys Gly Pro Val Leu Val Asp Lys Lys Thr Leu Val Glu Leu Gln Gly
145 150 155 160
ttc caa gct cct act act cag ggc geec ttc ctg cgg gga tct gge ctg 768
Phe Gln Ala Pro Thr Thr Gln Gly Ala Phe Leu Arg Gly Ser Gly Leu
15 165 170 175
agc ctg tcc ttg gge cga ttc aca gece cca gte tet gee atc ttc cag 816
Ser Leu Ser Leu Gly Arg Phe Thr Ala Pro Val Ser Ala Ile Phe Gln
180 185 190
20
ttt tct gee age ctg cac gtg gac cac agt gaa ctg cag ggec aga ggce 864
Phe Ser Ala Ser Leu His Val Asp His Ser Glu Leu Gln Gly Arg Gly
195 200 205
25 cgg ttg cgt acc cgg gat atg gtc cgt gtt ctc atc tgt att gag tcc 912
Arg Leu Arg Thr Arg Asp Met Val Arg Val Leu Ile Cys Ile Glu Ser
210 215 220
ttg tgt cat cgt cat acg tcc ctg gag get gta tca ggt ctg gag age 960
30 Leu Cys His Arg His Thr Ser Leu Glu Ala Val Ser Gly Leu Glu Ser
225 230 235 240
aac agc agg gtc ttc aca gtg cag gtt cag ggg ctg ctg cat cta cag 1008
Asn Ser Arg Val Phe Thr Val Gln Val Gln Gly Leu Leu His Leu Gln
35 245 250 255
tct gga cag tat gtc tct gtg ttc gtg gac aac agt tct ggg geca gtc 1056
Ser Gly Gln Tyr Val Ser Val Phe Val Asp Asn Ser Ser Gly Ala Val
260 265 270
40
ctc acc atc cag aac act tcc age ttc tcg gga atg ctt ttg ggt acc 1104
Leu Thr Ile Gln Asn Thr Ser Ser Phe Ser Gly Met Leu Leu Gly Thr
275 280 285
45 tagcggaget gaagaaacga ttgtggattg aggaaccaac accttgcttc ttagaggage 1164

tgaaaaggac tactcactcc ccttttaata gttttcatag caataaagaa ctccaaactt 1224

ctteatet 1232

90
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<210> 11
<211> 288
5 <212> PRT

10

15

20

25

30

35

40

45

213> /PERK
<400> 11
Met Trp Ala Trp Gly Trp Ala Ala Ala Ala Leu

1 5 10

Ala Gly Ala Gly Ala Arg Gln Glu Leu Lys Lys
20 25

Ala Arg Val Asp Ser Pro Asn Ile Thr Thr Ser
35 40

Pro Gly Ser Val Lys Pro Pro Glu Ala Ser Gly
50 55

Ala His Met Thr Trp Leu Asn Phe Val Arg Arg
65 70 75

Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro
85 90

Gly Val Thr Pro Glu Ala Leu Leu Gln Glu Phe
100 105

Glu Ala Thr Glu Leu Arg Phe Ser Gly Leu Pro
115 120

Gln Glu Pro Ser Gln Arg Leu Val Val Glu Ala
130 135

Lys Gly Pro Val Leu Val Asp Lys Lys Thr Leu
145 150 155

91

Leu Trp Leu Gln
15

Ser Arg Gln Leu
30

Asn Arg Glu Gly
45

Pro Glu Leu Ser
60

Pro Asp Asp Gly

Gly Ser Pro Gly
95

GIln Glu Ile Leu
110

Asp Thr Leu Leu
125

Phe Tyr Cys Arg
140

Val Glu Leu Gln

Thr

Phe

Phe

Asp

Ser

80

Val

Lys

Pro

Leu

Gly
160



01815161. 2 F A ® FE20/1327
Phe Gln Ala Pro Thr Thr Gln Gly Ala Phe Leu Arg Gly Ser Gly Leu
165 170 175
5 Ser Leu Ser Leu Gly Arg Phe Thr Ala Pro Val Ser Ala Ile Phe Gln
180 185 190
Phe Ser Ala Ser Leu His Val Asp His Ser Glu Leu Gln Gly Arg Gly
10 195 200 205
Arg Leu Arg Thr Arg Asp Met Val Arg Val Leu Ile Cys Ile Glu Ser
210 215 220
15
Leu Cys His Arg His Thr Ser Leu Glu Ala Val Ser Gly Leu Glu Ser
225 230 235 240
20
Asn Ser Arg Val Phe Thr Val Gln Val Gln Gly Leu Leu His Leu Gln
245 250 255
25 Ser Gly Gln Tyr Val Ser Val Phe Val Asp Asn Ser Ser Gly Ala Val
260 265 270
Leu Thr Ile Gln Asn Thr Ser Ser Phe Ser Gly Met Leu Leu Gly Thr
30 275 280 285
210> 12
211> 477
35 <212> DNA
213> A
<220>
221> CDS
40 <222> (1).. (474)
223>
<400> 12
45 geg ccg cge gtg gag gec get ttec cte tge cge ctg cge cgg gac geg 48
Ala Pro Arg Val Glu Ala Ala Phe Leu Cys Arg Leu Arg Arg Asp Ala
1 5 10 15
ttg gtg gag cgg cge geg ctg cac gag ctt gge gic tac tac ctg cce 96

92
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Leu Val Glu Arg Arg Ala Leu His Glu Leu Gly Val Tyr Tyr Leu Pro
20 25 30

gac gcc gag ggt gee ttc cge cge gge ceg gge ctg aac ttg acc age 144
5 Asp Ala Glu Gly Ala Phe Arg Arg Gly Pro Gly Leu Asn Leu Thr Ser
35 40 45

ggc cag tac agg geg ccc gtg get gge tte tac get cte gee gee acg 192
Gly Gln Tyr Arg Ala Pro Val Ala Gly Phe Tyr Ala Leu Ala Ala Thr
10 50 55 60

ctg cac gtg geg ctc ggg gag ccg ceg agg agg ggg ccg ccg Cge cce 240
Leu His Val Ala Leu Gly Glu Pro Pro Arg Arg Gly Pro Pro Arg Pro
65 70 75 80
15
cgg gac cac ctg cgec ctg ctc atc tge atc cag tcc cgg tge cag cge 288
Arg Asp His Leu Arg Leu Leu Ile Cys Ile Gln Ser Arg Cys Gln Arg
85 90 95

20 aac acg tcc ctg gag gec atc atg gge ctg gag age agc agt gag cte 336
Asn Thr Ser Leu Glu Ala Ile Met Gly Leu Glu Ser Ser Ser Glu Leu
100 105 110

ttc acc atc tct gtg aat gge gtc ctg tac ctg cag atg ggg cag tgg 384
25 Phe Thr Ile Ser Val Asn Gly Val Leu Tyr Leu Gln Met Gly Gln Trp
115 120 125

acc tec tgg geg tgt gag cgg cca cca cag gee ctt cet ctc agg gge 432
Thr Ser Trp Ala Cys Glu Arg Pro Pro Gln Ala Leu Pro Leu Arg Gly
30 130 135 140

aaa tgg agc aca gat cta gac aat gtg tgg aca gtg tca gag tag 477
Lys Trp Ser Thr Asp Leu Asp Asn Val Trp Thr Val Ser Glu
145 150 155

35

210> 13

<211> 158

212> PRT
40 213> A

<400> 13

Ala Pro Arg Val Glu Ala Ala Phe Leu Cys Arg Leu Arg Arg Asp Ala
45 1 5 10 15

Leu Val Glu Arg Arg Ala Leu His Glu Leu Gly Val Tyr Tyr Leu Pro
20 25 30
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Asp Ala Glu Gly Ala Phe Arg Arg Gly Pro Gly Leu Asn Leu Thr Ser

35 40 45
5
Gly Gln Tyr Arg Ala Pro Val Ala Gly Phe Tyr Ala Leu Ala Ala Thr
50 55 60
10
Leu His Val Ala Leu Gly Glu Pro Pro Arg Arg Gly Pro Pro Arg Pro
65 70 75 80
15 Arg Asp His Leu Arg Leu Leu Ile Cys Ile Gln Ser Arg Cys Gln Arg
85 90 95
Asn Thr Ser Leu Glu Ala Ile Met Gly Leu Glu Ser Ser Ser Glu Leu
20 100 105 110
Phe Thr Ile Ser Val Asn Gly Val Leu Tyr Leu Gln Met Gly GIn Trp
115 120 125
25
Thr Ser Trp Ala Cys Glu Arg Pro Pro Gln Ala Leu Pro Leu Arg Gly
130 135 140
30
Lys Trp Ser Thr Asp Leu Asp Asn Val Trp Thr Val Ser Glu
145 150 155
35 210> 14
211> 3180
<212> DNA
213> A
40 220>
<221> CDS
<222> (143).. (2677)
223>
45
<400> 14
gctggaagca gegtettatt ttaccttgtt ctcccacttc ctgaagatge taaactcetg 60

gtggactgca gaggagaggg attcagtctt ctcctgatgt gtttgeetgt aggtacctga 120

94
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gttgacaccg aagctcctaa ag atg ctg age gge gtt tgg ttc ctc agt gtg 172
Met Leu Ser Gly Val Trp Phe Leu Ser Val
1 5 10

tta acc gtg gece ggg atc tta cag aca gag agt cgc aaa act gcc aaa 220
Leu Thr Val Ala Gly Ile Leu Gln Thr Glu Ser Arg Lys Thr Ala Lys
15 20 25

10 gac att tgc aag atc cgc tgt ctg tgc gaa gaa aag gaa aac gta ctg 268
Asp Ile Cys Lys Ile Arg Cys Leu Cys Glu Glu Lys Glu Asn Val Leu
30 35 40

aat atc aac tgt gag aac aaa gga ttt aca aca gtt agc ctg ctc cag 316
15 Asn Ile Asn Cys Glu Asn Lys Gly Phe Thr Thr Val Ser Leu Leu Gln
45 50 55

cce ccc cag tat cga atc tat cag ctt ttt ctc aat gga aac ctc ttg 364
Pro Pro Gln Tyr Arg Ile Tyr Gln Leu Phe Leu Asn Gly Asn Leu Leu
20 60 65 70

aca aga ctg tat cca aac gaa ttt gtc aat tac tcc aac gecg gtg act 412
Thr Arg Leu Tyr Pro Asn Glu Phe Val Asn Tyr Ser Asn Ala Val Thr
75 80 85 90
25
ctt cac cta ggt aac aac ggg tta cag gag atc cga acg ggg gea ttc 460
Leu His Leu Gly Asn Asn Gly Leu Gln Glu Ile Arg Thr Gly Ala Phe
95 100 105

30 agt ggec ctg aaa act ctc aaa aga ctg cat ctc aac aac aac aag ctt 508
Ser Gly Leu Lys Thr Leu Lys Arg Leu His Leu Asn Asn Asn Lys Leu
110 115 120

gag ata ttg agg gag gac acc ttc cta ggc ctg gag agc ctg gag tat 556
35 Glu Ile Leu Arg Glu Asp Thr Phe Leu Gly Leu Glu Ser Leu Glu Tyr
125 130 135

ctc cag gec gac tac aat tac atc agt gec atc gag gct ggg gea ttc 604
Leu Gln Ala Asp Tyr Asn Tyr Ile Ser Ala Ile Glu Ala Gly Ala Phe
40 140 145 150

agc aaa ctt aac aag ctc aaa gtg ctc atc ctg aat gac aac ctt ctg 652
Ser Lys Leu Asn Lys Leu Lys Val Leu Ile Leu Asn Asp Asn Leu Leu
155 160 165 170
45
ctt tca ctg ccc age aat gtg ttc cge ttt gtc ctg ctg acc cac tta 700
Leu Ser Leu Pro Ser Asn Val Phe Arg Phe Val Leu Leu Thr His Leu
175 180 185
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01815161. 2 FooF R H24/1321

gac ctc agg ggg aat agg cta aaa gta atg cct ttt get gge gtc ott 748
Asp Leu Arg Gly Asn Arg Leu Lys Val Met Pro Phe Ala Gly Val Leu
190 195 200
5 gaa cat att gga ggg atc atg gag att cag ctg gag gaa aat cca tgg 796
Glu His Ile Gly Gly Ile Met Glu Ile Gln Leu Glu Glu Asn Pro Trp
205 210 215
aat tgc act tgt gac tta ctt cct ctc aag gec tgg cta gac acc ata 844
10 Asn Cys Thr Cys Asp Leu Leu Pro Leu Lys Ala Trp Leu Asp Thr Ile
220 225 230
act gtt ttt gtg gga gag att gtc tgt gag act ccc ttt agg ttg cat 892
Thr Val Phe Val Gly Glu Ile Val Cys Glu Thr Pro Phe Arg Leu His
15 235 240 245 250
ggg aaa gac gtg acc cag ctg acc agg caa gac ctc tgt ccc aga aaa 940
Gly Lys Asp Val Thr Gln Leu Thr Arg Gln Asp Leu Cys Pro Arg Lys
255 260 265
20
agt gcc agt gat tcc agt cag agg ggc agc cat get gac acc cac gtc 988
Ser Ala Ser Asp Ser Ser Gln Arg Gly Ser His Ala Asp Thr His Val
270 275 280
25 caa agg ctg tca cct aca atg aat cct gct ctc aac cca acc agg get 1036
Gln Arg Leu Ser Pro Thr Met Asn Pro Ala Leu Asn Pro Thr Arg Ala
285 290 295
ccg aaa gecc age cgg ccg ccc aaa atg aga aat cgt cca act ccc cga 1084
30 Pro Lys Ala Ser Arg Pro Pro Lys Met Arg Asn Arg Pro Thr Pro Arg
300 305 310
gtg act gtg tca aag gac agg caa agt ttt gga ccc atc atg gtg tac 1132
Val Thr Val Ser Lys Asp Arg Gln Ser Phe Gly Pro Ile Met Val Tyr
35 315 320 325 330
cag acc aag tct cct gtg cct ctc acc tgt ccc age age tgt gte tge 1180
Gln Thr Lys Ser Pro Val Pro Leu Thr Cys Pro Ser Ser Cys Val Cys
335 340 345
40
acc tct cag age tca gac aat ggt ctg aat gta aac tge caa gaa agg 1228
Thr Ser Gln Ser Ser Asp Asn Gly Leu Asn Val Asn Cys Gln Glu Arg
350 355 360
45 aag ttc act aat atc tct gac ctg cag ccc aaa ccg acc agt cca aag 1276
Lys Phe Thr Asn Ile Ser Asp Leu Gln Pro Lys Pro Thr Ser Pro Lys
365 370 375
aaa ctc tac cta aca ggg aac tat ctt caa act gtc tat aag aat gac 1324
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Lys Leu Tyr Leu Thr Gly Asn Tyr Leu Gln Thr Val Tyr Lys Asn Asp

380 385 390
ctc tta gaa tac agt tct ttg gac tta ctg cac tta gga aac aac agg 1372
5 Leu Leu Glu Tyr Ser Ser Leu Asp Leu Leu His Leu Gly Asn Asn Arg
395 400 405 410
att gca gtc att cag gaa ggt gcc ttt aca aac ctg acc agt tta cge 1420
Ile Ala Val Ile Gln Glu Gly Ala Phe Thr Asn Leu Thr Ser Leu Arg
10 415 420 425
aga ctt tat ctg aat ggc aat tac ctt gaa gtg ctg tac cct tet atg 1468
Arg Leu Tyr Leu Asn Gly Asn Tyr Leu Glu Val Leu Tyr Pro Ser Met
430 435 440
15
ttt gat gga ctg cag agc ttg caa tat ctc tat tta gag tat aat gtc 1516
Phe Asp Gly Leu Gln Ser Leu Gln Tyr Leu Tyr Leu Glu Tyr Asn Val
445 450 455
20 att aag gaa att aag cct ctg acc ttt gat gct ttg att aac cta cag 1564
Ile Lys Glu Ile Lys Pro Leu Thr Phe Asp Ala Leu Ile Asn Leu Gln
460 465 470
cta ctg ttt ctg aac aac aac ctt ctt cgg tcc tta cct gat aat ata 1612
25 Leu Leu Phe Leu Asn Asn Asn Leu Leu Arg Ser Leu Pro Asp Asn Ile
475 480 485 490
ttt ggg ggeg acg gec cta acc agg ctg aat ctg aga aac aac cat ttt 1660
Phe Gly Gly Thr Ala Leu Thr Arg Leu Asn Leu Arg Asn Asn His Phe
30 495 500 505
tct cac ctg ccc gtg aaa ggg gtt ctg gat cag ctc ceg get tte ate 1708
Ser His Leu Pro Val Lys Gly Val Leu Asp Gln Leu Pro Ala Phe Ile
510 515 520
35
cag ata gat ctg cag gag aac ccc tgg gac tgt acc tgt gac atc atg 1756
Gln Ile Asp Leu Gln Glu Asn Pro Trp Asp Cys Thr Cys Asp Ile Met
525 530 535
40 ggg ctg aaa gac tgg aca gaa cat gcc aat tce cct gte atc att aat 1804
Gly Leu Lys Asp Trp Thr Glu His Ala Asn Ser Pro Val Ile Ile Asn
540 545 550
gag gtg act tgc gaa tct cct got aag cat geca ggg gag ata cta aaa 1852
45 Glu Val Thr Cys Glu Ser Pro Ala Lys His Ala Gly Glu Ile Leu Lys
555 560 565 570
ttt ctg ggg agg gag gct atc tgt cca gac agc cca aac ttg tca gat 1900

Phe Leu Gly Arg Glu Ala Ile Cys Pro Asp Ser Pro Asn Leu Ser Asp
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575 580 585
gga acc gtc ttg tca atg aat cac aat aca gac aca cct cgg teg ctt 1948
Gly Thr Val Leu Ser Met Asn His Asn Thr Asp Thr Pro Arg Ser Leu
5 590 595 600
agt gtg tct cct agt tcc tat cct gaa cta cac act gaa gtt cca ctg 1996
Ser Val Ser Pro Ser Ser Tyr Pro Glu Leu His Thr Glu Val Pro Leu
605 610 615
10
tet gtc tta att ctg gga ttg ctt gtt gtt ttc atc tta tet gte tgt 2044
Ser Val Leu Ile Leu Gly Leu Leu Val Val Phe Ile Leu Ser Val Cys
620 625 630
15 ttt ggg gct ggt tta ttec gtc ttt gtc ttg aaa cge cga aag gga gtg 2092
Phe Gly Ala Gly Leu Phe Val Phe Val Leu Lys Arg Arg Lys Gly Val
635 640 645 650
ccg age gtt ccc agg aat acc aac aac tta gac gta agc tcc ttt caa 2140
20 Pro Ser Val Pro Arg Asn Thr Asn Asn Leu Asp Val Ser Ser Phe Gln
655 660 665
tta cag tat ggg toct tac aac act gag act cac gat aaa aca gac ggc 2188
Leu Gln Tyr Gly Ser Tyr Asn Thr Glu Thr His Asp Lys Thr Asp Gly
25 670 675 680
cat gtc tac aac tat atc ccc cca cct gtg ggt cag atg tge caa aac 2236
His Val Tyr Asn Tyr Ile Pro Pro Pro Val Gly Gln Met Cys Gln Asn
685 690 695
30
cce atc tac atg cag aag gaa gga gac cca gta gec tat tac cga aac 2284
Pro Ile Tyr Met Gln Lys Glu Gly Asp Pro Val Ala Tyr Tyr Arg Asn
700 705 710
35 ctg caa gag ttc agc tat agc aac ctg gag gag aaa aaa gaa gag cca 2332
Leu Gln Glu Phe Ser Tyr Ser Asn Leu Glu Glu Lys Lys Glu Glu Pro
715 720 725 730
gce aca cct get tac aca ata agt gec act gag ctg cta gaa aag cag 2380
40 Ala Thr Pro Ala Tyr Thr Ile Ser Ala Thr Glu Leu Leu Glu Lys Gln
735 740 745
gce aca cca aga gag cct gag ctg ctg tat caa aat att get gag cga 2428
Ala Thr Pro Arg Glu Pro Glu Leu Leu Tyr Gln Asn Ile Ala Glu Arg
45 750 755 760
gtc aag gaa ctt ccc agc gca gge cta gtc cac tat aac ttt tgt acc 2476
Val Lys Glu Leu Pro Ser Ala Gly Leu Val His Tyr Asn Phe Cys Thr
765 770 775
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01815161. 2

}“?

5 &R OHE27/1321

10

15

20

25

30

35

40

45

tta cct aaa agg cag ttt gcc cct tee tat

Leu Pro Lys Arg Gln Phe Ala Pro Ser Tyr

780

caa
Gln
795

ttt
Phe

caa

Gln

agt
Ser

gac aga
Asp Arg

gtg ggg
Val Gly

tca gaa
Ser Glu

cag ctg
Gln Leu

atc aat aaa acc gtt tta tat
Ile Asn Lys Thr Val Leu Tyr

785

800

cag tca aaa ccc aac cac cct
Gln Ser Lys Pro Asn His Pro

815

ccg gac tac ctc gaa gtt ctg

805

820

790

gaa tct cga cgc caa aac
Glu Ser Arg Arg Gln Asn

gga act ccc agg aaa tgc
Gly Thr Pro Arg Lys Cys

810

tta ctg caa gct aag ccg
Leu Leu Gln Ala Lys Pro

825

gaa aaa caa act gca atc

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

830

835

840

tgaagggaaa tcatttacaa ccctaaggca tcagaggatg

845

ctgectccgaa

cccagtgtta

ttttgcaagt

tttttttttt

caatgcattt

agtgtgggag

atgaaaatgg

cttecttttgt

<210>

211>

<212>
213>

15
845
PRT
A

<400> 15

ctgttggaaa

atgggggact

tttectttaa

tectttttece

cttcatagat

tgggaagagg

atatttagtg

aaataatgat

caaggacatt

ttgaaaatgt

attatttete

ttctettett

tttgtttatg

agattatagt

tattttgtag

atatggtatt

agcttttgtg

ttgggagata

tctegetete

aggaaccatc

gttttgttte

gactgaagaa

aagatctcca

tccatcgtcea

tttgtttttg

ggatgaagtce

ctececctecet

agtggacatg

ttttttette

agaataggca

aagatctttt

gtt

ttcteccttt

atgattttge

tttttttttt

aatgtttcta

tttgttttte

aacttttcaa

gtgactacaa

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

1

5

10
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15

2524

2572

2620

2668

2717

2777

2837

2897

2957

3017

3077

3137

3180



01815161. 2 Pl R OH28/132W
Leu Gln Thr Glu Ser Arg Lys Thr Ala Lys Asp Ile Cys Lys Ile Arg
20 25 30
5 Cys Leu Cys Glu Glu Lys Glu Asn Val Leu Asn Ile Asn Cys Glu Asn
35 40 45
Lys Gly Phe Thr Thr Val Ser Leu Leu Gln Pro Pro Gln Tyr Arg Ile
10 50 55 60
Tyr Gln Leu Phe Leu Asn Gly Asn Leu Leu Thr Arg Leu Tyr Pro Asn
65 70 75 80
15
Glu Phe Val Asn Tyr Ser Asn Ala Val Thr Leu His Leu Gly Asn Asn
85 90 95
20
Gly Leu Gln Glu Ile Arg Thr Gly Ala Phe Ser Gly Leu Lys Thr Leu
100 105 110
25 Lys Arg Leu His Leu Asn Asn Asn Lys Leu Glu Ile Leu Arg Glu Asp
115 120 125
Thr Phe Leu Gly Leu Glu Ser Leu Glu Tyr Leu Gln Ala Asp Tyr Asn
30 130 135 140
Tyr Ile Ser Ala Ile Glu Ala Gly Ala Phe Ser Lys Leu Asn Lys Leu
145 150 155 160
35
Lys Val Leu Ile Leu Asn Asp Asn Leu Leu Leu Ser Leu Pro Ser Asn
165 170 175
40
Val Phe Arg Phe Val Leu Leu Thr His Leu Asp Leu Arg Gly Asn Arg
180 185 190
45 Leu Lys Val Met Pro Phe Ala Gly Val Leu Glu His Ile Gly Gly Ile
195 200 205
Met Glu Ile Gln Leu Glu Glu Asn Pro Trp Asn Cys Thr Cys Asp Leu

100



01815161. 2 FBooFl % 29/132T
210 215 220
Leu Pro Leu Lys Ala Trp Leu Asp Thr Ile Thr Val Phe Val Gly Glu
5 225 230 235 240
Ile Val Cys Glu Thr Pro Phe Arg Leu His Gly Lys Asp Val Thr Gln
245 250 255
10
Leu Thr Arg Gln Asp Leu Cys Pro Arg Lys Ser Ala Ser Asp Ser Ser
260 265 270
15
Gln Arg Gly Ser His Ala Asp Thr His Val Gln Arg Leu Ser Pro Thr
275 280 285
20 Met Asn Pro Ala Leu Asn Pro Thr Arg Ala Pro Lys Ala Ser Arg Pro
290 295 300
Pro Lys Met Arg Asn Arg Pro Thr Pro Arg Val Thr Val Ser Lys Asp
25 305 310 315 320
Arg Gln Ser Phe Gly Pro Ile Met Val Tyr Gln Thr Lys Ser Pro Val
325 330 335
30
Pro Leu Thr Cys Pro Ser Ser Cys Val Cys Thr Ser Gln Ser Ser Asp
340 345 350
35
Asn Gly Leu Asn Val Asn Cys Gln Glu Arg Lys Phe Thr Asn Ile Ser
355 360 365
40 Asp Leu Gln Pro Lys Pro Thr Ser Pro Lys Lys Leu Tyr Leu Thr Gly
370 375 380
Asn Tyr Leu Gln Thr Val Tyr Lys Asn Asp Leu Leu Glu Tyr Ser Ser
45 385 390 395 400
Leu Asp Leu Leu His Leu Gly Asn Asn Arg Ile Ala Val Ile Gln Glu
405 410 415
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FoF &K H30/1321

10

15

20

25

30

35

40

45

Gly Ala Phe Thr Asn Leu Thr Ser Leu Arg Arg Leu Tyr Leu Asn Gly

420

Asn Tyr Leu Glu Val Leu Tyr Pro
435 440

Leu Gln Tyr Leu Tyr Leu Glu Tyr
450 455

Leu Thr Phe Asp Ala Leu Ile Asn
465 470

Asn Leu Leu Arg Ser Leu Pro Asp
485

Thr Arg Leu Asn Leu Arg Asn Asn
500

Gly Val Leu Asp Gln Leu Pro Ala
515 520

Asn Pro Trp Asp Cys Thr Cys Asp
530 535

Glu His Ala Asn Ser Pro Val Ile
545 550

Pro Ala Lys His Ala Gly Glu Ile
565

Ile Cys Pro Asp Ser Pro Asn Leu
580

Asn His Asn Thr Asp Thr Pro Arg
595 600

425

Ser Met Phe Asp

Asn Val Ile Lys
460

Leu Gln Leu Leu
475

Asn Ile Phe Gly
490

His Phe Ser His
505

Phe Ile Gln Ile

Ile Met Gly Leu
540

Ile Asn Glu Val
555

Leu Lys Phe Leu
570

Ser Asp Gly Thr
585

Ser Leu Ser Val

102

430

Gly Leu Gln Ser
445

Glu Ile Lys Pro

Phe Leu Asn Asn
480

Gly Thr Ala Leu
495

Leu Pro Val Lys
510

Asp Leu Gln Glu
525

Lys Asp Trp Thr

Thr Cys Glu Ser
560

Gly Arg Glu Ala
575

Val Leu Ser Met
590

Ser Pro Ser Ser
605



01815161. 2 FFodl & OHE31/1325
Tyr Pro Glu Leu His Thr Glu Val Pro Leu Ser Val Leu Ile Leu Gly
610 615 620
5
Leu Leu Val Val Phe Ile Leu Ser Val Cys Phe Gly Ala Gly Leu Phe
625 630 635 640
10 Val Phe Val Leu Lys Arg Arg Lys Gly Val Pro Ser Val Pro Arg Asn
645 650 655
Thr Asn Asn Leu Asp Val Ser Ser Phe Gln Leu Gln Tyr Gly Ser Tyr
15 660 665 670
Asn Thr Glu Thr His Asp Lys Thr Asp Gly His Val Tyr Asn Tyr Ile
675 680 685
20
Pro Pro Pro Val Gly Gln Met Cys Gln Asn Pro Ile Tyr Met Gln Lys
690 695 700
25
Glu Gly Asp Pro Val Ala Tyr Tyr Arg Asn Leu Gln Glu Phe Ser Tyr
705 710 715 720
30 Ser Asn Leu Glu Glu Lys Lys Glu Glu Pro Ala Thr Pro Ala Tyr Thr
725 730 735
Ile Ser Ala Thr Glu Leu Leu Glu Lys Gln Ala Thr Pro Arg Glu Pro
35 740 745 750
Glu Leu Leu Tyr Gln Asn Ile Ala Glu Arg Val Lys Glu Leu Pro Ser
755 760 765
40
Ala Gly Leu Val His Tyr Asn Phe Cys Thr Leu Pro Lys Arg Gln Phe
770 715 780
45
Ala Pro Ser Tyr Glu Ser Arg Arg Gln Asn Gln Asp Arg Ile Asn Lys
785 790 795 800
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01815161. 2 FroA & OE32/1321
Thr Val Leu Tyr Gly Thr Pro Arg Lys Cys Phe Val Gly Gln Ser Lys
805 810 815
5 Pro Asn His Pro Leu Leu Gln Ala Lys Pro Gln Ser Glu Pro Asp Tyr
820 825 830
Leu Glu Val Leu Glu Lys Gln Thr Ala Ile Ser Gln Leu
10 835 840 845
<210> 16
<211> 469
15 <212> DNA
213> PMERR
<400> 16
ctgaaattcc tgggaaggga ggctatttgt ccagaaaatc ctaacctgtc agatgggact 60
20
attttgtcaa tgaatcacaa cacagacaca cctagatcac ttagtgtgtc tcctagttcet 120
taccccgaac tacacactga agttccactc tccgttttaa ttttaggatt gettgtggtt 180
25 tttatcctgt ctgtectgttt tggggcgggg ttgttegtet ttgttctgaa gegtcgaaag 240
ggagtgccaa atgttcccag gaatgccacc aacttagatg taagttcctt ccagttacaa 300
tatgggtctt acaacaccga gactaatgat aaagctgatg gccacgtcta taactacatt 360
30
cctccacetg tgggtcagat gtgeccaaaac cccatctaca tgcagaagga aggagaccca 420
gtggectatt accgaaatct gcaggacttc agctatggeca acctggagg 469
35
210> 17
211> 156
<212> PRT
213> PR
40
<400> 17
Leu Lys Phe Leu Gly Arg Glu Ala Ile Cys Pro Glu Asn Pro Asn Leu
1 5 10 15
45

Ser Asp Gly Thr Ile Leu Ser Met Asn His Asn Thr Asp Thr Pro Arg
25

20

104
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01815161. 2 FFoodl & HE33/1325
Ser Leu Ser Val Ser Pro Ser Ser Tyr Pro Glu Leu His Thr Glu Val
35 40 45
5
Pro Leu Ser Val Leu Ile Leu Gly Leu Leu Val Val Phe Ile Leu Ser
50 55 60
10 Val Cys Phe Gly Ala Gly Leu Phe Val Phe Val Leu Lys Arg Arg Lys
65 70 75 80
Gly Val Pro Asn Val Pro Arg Asn Ala Thr Asn Leu Asp Val Ser Ser
15 85 90 95
Phe Gln Leu Gln Tyr Gly Ser Tyr Asn Thr Glu Thr Asn Asp Lys Ala
100 105 110
20
Asp Gly His Val Tyr Asn Tyr Ile Pro Pro Pro Val Gly Gln Met Cys
115 120 125
25
Gln Asn Pro Ile Tyr Met Gln Lys Glu Gly Asp Pro Val Ala Tyr Tyr
130 135 140
30 Arg Asn Leu Gln Asp Phe Ser Tyr Gly Asn Leu Glu
145 150 155
<210> 18
35 211> 3402
<212> DNA
213> A
<2200
40 221> CDS
<222> (89).. (2899)
223>
45 <400> 18
tagacgcgga geccaaggag gtaaaatgea cacttgetge cccccagtaa ctttggaaca 60
ggaccttcac agaaaaatgc atagctgg atg ctg cag act cta geg ttt get 112

Met Leu Gln Thr Leu Ala Phe Ala
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01815161. 2 FooFl R H34/1321

gta aca tct ctc gtc ctt tcg tgt geca gaa acc atc gat tat tac ggg 160
Val Thr Ser Leu Val Leu Ser Cys Ala Glu Thr Ile Asp Tyr Tyr Gly
S 10 15 20

gaa atc tgt gac aat gca tgt cct tgt gag gaa aag gac ggc att tta 208
Glu Ile Cys Asp Asn Ala Cys Pro Cys Glu Glu Lys Asp Gly Ile Leu
25 30 35 40
10
act gtg agec tgt gaa aac cgg ggg atc atc agt ctc tct gaa att age 256
Thr Val Ser Cys Glu Asn Arg Gly Ile Ile Ser Leu Ser Glu Ile Ser
45 50 55

15 cct ccc cgt ttc cca atc tac cac ctc ttg ttg tcc gga aac ctt ttg 304
Pro Pro Arg Phe Pro Ile Tyr His Leu Leu Leu Ser Gly Asn Leu Leu
60 65 70

aac cgt ctc tat ccc aat gag ttt gtc aat tac act ggg gct tca att 352
20 Asn Arg Leu Tyr Pro Asn Glu Phe Val Asn Tyr Thr Gly Ala Ser Ile
75 80 85

ttg cat cta ggt agec aat gtt atc cag gac att gag acc ggg gct ttc 400
Leu His Leu Gly Ser Asn Val Ile Gln Asp Ile Glu Thr Gly Ala Phe
25 90 95 100

cat ggg cta cgg ggt ttg agg aga ttg cat cta aac aat aat aaa ctg 448
His Gly Leu Arg Gly Leu Arg Arg Leu His Leu Asn Asn Asn Lys Leu
105 110 115 120
30
gaa ctt ctg cga gat gat acc ttc ctt ggc ttg gag aac ctg gag tac 496
Glu Leu Leu Arg Asp Asp Thr Phe Leu Gly Leu Glu Asn Leu Glu Tyr
125 130 135

35 cta cag gtc gat tac aac tac atc agc gtc att gaa ccc aat get ttt 544
Leu Gln Val Asp Tyr Asn Tyr Ile Ser Val Ile Glu Pro Asn Ala Phe
140 145 150

ggg aaa ctg cat ttg ttg cag gtg ctt atc ctc aat gac aat ctt ttg 992
40 Gly Lys Leu His Leu Leu Gln Val Leu Ile Leu Asn Asp Asn Leu Leu
155 160 165

tcc agt tta ccc aac aat ctt ttec cgt ttt gtg ccc tta acg cac ttg 640
Ser Ser Leu Pro Asn Asn Leu Phe Arg Phe Val Pro Leu Thr His Leu
45 170 175 180

gac ctc cgg ggg aac cgg ctg aaa ctt ctg ccc tac gtg ggg cte ttg 688

Asp Leu Arg Gly Asn Arg Leu Lys Leu Leu Pro Tyr Val Gly Leu Leu
185 190 195 200
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cag cac atg gat aaa gtt gtg gag cta cag ctg gag gaa aac cct tgg 736
Gln His Met Asp Lys Val Val Glu Leu Gln Leu Glu Glu Asn Pro Trp
205 210 215

aat tgt tct tgt gag ctg atc tct cta aag gat tgg ttg gac agc atc 784
Asn Cys Ser Cys Glu Leu Ile Ser Leu Lys Asp Trp Leu Asp Ser Ile
220 225 230

10 tce tat tca gec ctg gtg ggg gat gta gtt tgt gag ace cce tte cge 832
Ser Tyr Ser Ala Leu Val Gly Asp Val Val Cys Glu Thr Pro Phe Arg
235 240 245

tta cac gga agg gac ttg gac gag gta tcc aag cag gaa ctt tgc cca 880
15 Leu His Gly Arg Asp Leu Asp Glu Val Ser Lys Gln Glu Leu Cys Pro
250 255 260

agg aga ctt att tct gac tac gag atg agg ccg cag acg cct ttg agc 928
Arg Arg Leu Ile Ser Asp Tyr Glu Met Arg Pro Gln Thr Pro Leu Ser
20 265 270 275 280

acc acg ggg tat tta cac acc acc ccg geg tca gtg aat tet gtg gee 976
Thr Thr Gly Tyr Leu His Thr Thr Pro Ala Ser Val Asn Ser Val Ala
285 290 295
25
act tct tcc tct get gtt tac aaa ccc cct ttg aag ccc cct aag ggg 1024
Thr Ser Ser Ser Ala Val Tyr Lys Pro Pro Leu Lys Pro Pro Lys Gly
300 305 310

30 act cgc caa ccc aac aag ccc agg gtg cgec ccc acc tct cgg cag cce 1072
Thr Arg Gln Pro Asn Lys Pro Arg Val Arg Pro Thr Ser Arg Gln Pro
315 320 325

tct aag gac ttg gge tac agc aac tat ggc ccc age atc gee tat cag 1120
35 Ser Lys Asp Leu Gly Tyr Ser Asn Tyr Gly Pro Ser Ile Ala Tyr Gln
330 335 340

acc aaa tcc ccg gtg cct ttg gag tgt ccc acc geg tge tet tge aac 1168
Thr Lys Ser Pro Val Pro Leu Glu Cys Pro Thr Ala Cys Ser Cys Asn
40 345 350 355 360

ctg cag atc tct gat ctg ggc ctc aac gta aac tge cag gag cga aag 1216
Leu Gln Ile Ser Asp Leu Gly Leu Asn Val Asn Cys Gln Glu Arg Lys ’
365 370 375
45
atc gag agc atc gct gaa ctg cag ccc aag ccc tac aat ccc aag aaa 1264
Ile Glu Ser Ile Ala Glu Leu Gln Pro Lys Pro Tyr Asn Pro Lys Lys
380 385 390
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atg tat ctg aca gag aac tac atc gct gtc gtg cge agg aca gac ttc 1312
Met Tyr Leu Thr Glu Asn Tyr Ile Ala Val Val Arg Arg Thr Asp Phe
395 400 405
5 ctg gag gcc acg ggg ctg gac ctc ctg cac ctg ggg aat aac cge atc 1360
Leu Glu Ala Thr Gly Leu Asp Leu Leu His Leu Gly Asn Asn Arg Ile
410 415 420
tcg atg atc cag gac cgc get ttc ggg gat ctc acc aac ctg agg cge 1408
10 Ser Met Ile Gln Asp Arg Ala Phe Gly Asp Leu Thr Asn Leu Arg Arg
425 430 435 440
ctc tac ctg aat ggc aac agg atc gag agg ctg agc ccg gag tta ttc 1456
Leu Tyr Leu Asn Gly Asn Arg Ile Glu Arg Leu Ser Pro Glu Leu Phe
15 445 450 455
tat ggc ctg cag agc ctg cag tat ctc ttc ctc cag tac aat ctc atc 1504
Tyr Gly Leu Gln Ser Leu Gln Tyr Leu Phe Leu Gln Tyr Asn Leu Ile
460 465 470
20
cgc gag att cag tct gga act ttt gac ccg gtc cca aac ctc cag ctg 1552
Arg Glu Ile Gln Ser Gly Thr Phe Asp Pro Val Pro Asn Leu Gln Leu
475 480 485
25 cta ttc ttg aat aac aac ctc ctg cag gcc atg ccc tca gge gte tte 1600
Leu Phe Leu Asn Asn Asn Leu Leu Gln Ala Met Pro Ser Gly Val Phe
490 495 500
tct gge ttg acc ctc ctc agg cta aac ctg agg agt aac cac ttc acc 1648
30 Ser Gly Leu Thr Leu Leu Arg Leu Asn Leu Arg Ser Asn His Phe Thr
505 510 515 520
tce ttg cca gtg agt gga gtt ttg gac cag ctg aag tca ctc atc caa 1696
Ser Leu Pro Val Ser Gly Val Leu Asp Gln Leu Lys Ser Leu Ile Gln
35 525 530 535
atc gac ctg cat gac aat cct tgg gat tgt acc tgt gac att gtg gge 1744
Ile Asp Leu His Asp Asn Pro Trp Asp Cys Thr Cys Asp Ile Val Gly
540 545 550
40
atg aag ctg tgg gtg gag cag ctc aaa gtg ggc gtc cta gtg gac gag 1792
Met Lys Leu Trp Val Glu Gln Leu Lys Val Gly Val Leu Val Asp Glu
555 560 565
45 gtg atc tgt aag gog ccc aaa aaa ttc get gag acc gac atg cge tce 1840
Val Ile Cys Lys Ala Pro Lys Lys Phe Ala Glu Thr Asp Met Arg Ser
570 575 580
att aag tcg gag ctg ctg tge cct gac tat tca gat gta gta gtt tcc 1888
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Ile Lys Ser Glu Leu Leu Cys Pro Asp Tyr Ser Asp Val Val Val Ser

585 590 595 600
acg ccc aca ccc tcc tct atc cag gtc cct geg agg acc age gee gtg 1936
5 Thr Pro Thr Pro Ser Ser Ile Gln Val Pro Ala Arg Thr Ser Ala Val
605 610 615
act cct gecg gtc cgg ttg aat agc acc ggg gec ccc geg age ttg gge 1984
Thr Pro Ala Val Arg Leu Asn Ser Thr Gly Ala Pro Ala Ser Leu Gly
10 620 625 630
gca ggc gga ggg gcg teg tcg gtg cec ttg tet gtg tta att cte age 2032
Ala Gly Gly Gly Ala Ser Ser Val Pro Leu Ser Val Leu Ile Leu Ser
635 640 645
15
ctc ctg ctg gtt ttc atc atg tcc gte tte gtg gee gee ggg cte tte 2080
Leu Leu Leu Val Phe Ile Met Ser Val Phe Val Ala Ala Gly Leu Phe
650 655 660
20 gtg ctg gtc atg aag cgc agg aag aag aac cag agc gac cac acc age 2128
Val Leu Val Met Lys Arg Arg Lys Lys Asn Gln Ser Asp His Thr Ser
665 670 675 680
acc aac aac tcc gac gtg agc tcc ttt aac atg cag tac age gtg tac 2176
25 Thr Asn Asn Ser Asp Val Ser Ser Phe Asn Met Gln Tyr Ser Val Tyr
685 690 695
ggc ggc gge gge gge acg gge gge cac cca cac geg cac gtg cat cac 2224
Gly Gly Gly Gly Gly Thr Gly Gly His Pro His Ala His Val His His
30 700 705 710
cgc ggg ccc geg ctg ccc aag gtg aag acg ccc geg gge cac gtg tat 2272
Arg Gly Pro Ala Leu Pro Lys Val Lys Thr Pro Ala Gly His Val Tyr
715 720 725
35
gaa tac atc ccc cac cca ctg gge cac atg tgec aaa aac ccc atc tac 2320
Glu Tyr Ile Pro His Pro Leu Gly His Met Cys Lys Asn Pro Ile Tyr
730 735 740
40 cge tcc cga gag ggc aac tcc gta gag gat tac aaa gac ctg cac gag 2368
Arg Ser Arg Glu Gly Asn Ser Val Glu Asp Tyr Lys Asp Leu His Glu
745 750 755 760
ctc aag gtc acc tac agc agec aac cac cac ctg cag cag cag cag cag 2416
45 Leu Lys Val Thr Tyr Ser Ser Asn His His Leu Gln Gln Gln Gln Gln
765 770 775
ccg ccg ccg cca ccg cag cag cca cag cag cag ccc ccg ccg cag ctg 2464

Pro Pro Pro Pro Pro Gln Gln Pro Gln Gln Gln Pro Pro Pro Gln Leu
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01815161. 2 F A &£ E38/132W
780 785 790
cag ctg cag cct ggg gag gag gag agg cgg gaa agc cac cac ttg cgg 2512
Gln Leu GIn Pro Gly Glu Glu Glu Arg Arg Glu Ser His His Leu Arg
5 795 800 805
agc ccc gee tac age gtc agc acc atc gag ccc cgg gag gac ctg cotg 2560
Ser Pro Ala Tyr Ser Val Ser Thr Ile Glu Pro Arg Glu Asp Leu Leu
810 815 820
10
teg ccg gtg cag gac gec gac cge ttt tac agg gge att tta gaa cca 2608
Ser Pro Val Gln Asp Ala Asp Arg Phe Tyr Arg Gly Ile Leu Glu Pro
825 830 835 840
15 gac aaa cac tgc tcc acc acc cce gee gge aat age ctc ceg gaa tat 2656
Asp Lys His Cys Ser Thr Thr Pro Ala Gly Asn Ser Leu Pro Glu Tyr
845 850 855
ccc aaa ttec ccg tge age ccc get get tac act tte tce ccc aac tat 2704
20 Pro Lys Phe Pro Cys Ser Pro Ala Ala Tyr Thr Phe Ser Pro Asn Tyr
860 865 870
gac ctg aga cgc ccc cat cag tat ttg cac ccg ggg gca ggg gac age 2752
Asp Leu Arg Arg Pro His Gln Tyr Leu His Pro Gly Ala Gly Asp Ser
25 875 880 885
agg cta cgg gaa ccg gtg ctc tac agc ccc ceg agt get gte ttt gta 2800
Arg Leu Arg Glu Pro Val Leu Tyr Ser Pro Pro Ser Ala Val Phe Val
890 895 900
30
gaa ccc aac cgg aac gaa tat ctg gag tta aaa gca aaa cta aac gtt 2848
Glu Pro Asn Arg Asn Glu Tyr Leu Glu Leu Lys Ala Lys Leu Asn Val
905 910 915 920
35 gag ccg gac tac ctc gaa gtg ctg gaa aaa cag acc acg ttt age cag 2896
Glu Pro Asp Tyr Leu Glu Val Leu Glu Lys Gln Thr Thr Phe Ser Gln
925 930 935
ttc taaaagcaaa gaaactctct tggagctttt gecatttaaaa caaacaagca 2949
40 Phe
agcagacaca cacagtgaac acatttgatt aattgtgttg tttcaacgtt tagggtgaag 3009
45 tgccttggea cgggatttet cagettcggt ggaagatacg aaaagggtgt geaatttcet 3069
ttaaaattta cacgtgggaa acatttgtgt aaactgggea catcacttte tcttettgeg 3129
tgtggggcag gtgtggagaa gggctttaag gaggccaatt tgctgegegg gtgacctgty 3189
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01815161. 2 FFodl & OHE39/13250
aaaggtcaca gtcatttttg tagtggttgg aagtgctaag aatggtggat gatggcagag 3249
catagattct actctteccte ttttgecttec tecccecctece cegecectge cccacctete 3309

5
tttetcecet tttaagccat gggtgggtet aactggettt tgtggagaaa ttagecacace 3369
ccaactttaa taggaaattt gttctetttt tcc 3402
10
<210> 19
211> 937
212> PRT
213> A
15
<400> 19
Met Leu Gln Thr Leu Ala Phe Ala Val Thr Ser Leu Val Leu Ser Cys
1 5 10 15
20
Ala Glu Thr Ile Asp Tyr Tyr Gly Glu Ile Cys Asp Asn Ala Cys Pro
20 25 30
25
Cys Glu Glu Lys Asp Gly Ile Leu Thr Val Ser Cys Glu Asn Arg Gly
35 40 45
30 Ile Ile Ser Leu Ser Glu Ile Ser Pro Pro Arg Phe Pro Ile Tyr His
50 55 60
Leu Leu Leu Ser Gly Asn Leu Leu Asn Arg Leu Tyr Pro Asn Glu Phe
35 65 70 75 80
Val Asn Tyr Thr Gly Ala Ser Ile Leu His Leu Gly Ser Asn Val Ile
85 90 95
40
Gln Asp Ile Glu Thr Gly Ala Phe His Gly Leu Arg Gly Leu Arg Arg
100 105 110
45

Leu His Leu
115

Asn Asn Lys Leu Glu Leu Leu Arg Asp Asp Thr Phe
120 125

Asn

111



01815161. 2 7oA R H40/132T

Leu Gly Leu Glu Asn Leu Glu Tyr Leu Gln Val Asp Tyr Asn Tyr Ile
130 135 140

5 Ser Val Ile Glu Pro Asn Ala Phe Gly Lys Leu His Leu Leu Gln Val
145 150 155 160

Leu Ile Leu Asn Asp Asn Leu Leu Ser Ser Leu Pro Asn Asn Leu Phe
10 165 170 175

Arg Phe Val Pro Leu Thr His Leu Asp Leu Arg Gly Asn Arg Leu Lys

180 185 190
15
Leu Leu Pro Tyr Val Gly Leu Leu Gln His Met Asp Lys Val Val Glu
195 200 205
20
Leu Gln Leu Glu Glu Asn Pro Trp Asn Cys Ser Cys Glu Leu Ile Ser
210 215 220
25 Leu Lys Asp Trp Leu Asp Ser Ile Ser Tyr Ser Ala Leu Val Gly Asp
225 230 235 240
Val Val Cys Glu Thr Pro Phe Arg Leu His Gly Arg Asp Leu Asp Glu
30 245 250 255
Val Ser Lys Gln Glu Leu Cys Pro Arg Arg Leu Ile Ser Asp Tyr Glu
260 265 270
35
Met Arg Pro Gln Thr Pro Leu Ser Thr Thr Gly Tyr Leu His Thr Thr
275 280 285
40
Pro Ala Ser Val Asn Ser Val Ala Thr Ser Ser Ser Ala Val Tyr Lys
290 295 300
45 Pro Pro Leu Lys Pro Pro Lys Gly Thr Arg Gln Pro Asn Lys Pro Arg
305 310 315 320

Val Arg Pro Thr Ser Arg Gln Pro Ser Lys Asp Leu Gly Tyr Ser Asn
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01815161. 2

FFosl &

HA41/132T

10

15

20

25

30

35

40

45

330

Tyr Gly Pro Ser Ile Ala Tyr Gln Thr Lys

340

345

Cys Pro Thr Ala Cys Ser Cys Asn Leu Gln

355

360

Asn Val Asn Cys Gln Glu Arg Lys Ile Glu

370

375

Pro Lys Pro Tyr Asn Pro Lys Lys Met Tyr

385

Ala Val Val Arg Arg Thr Asp Phe Leu Glu

Leu His Leu

Gly Asp Leu
435

Glu Arg Leu
450

Leu Phe Leu
465

Asp Pro Val

GIln Ala Met

Asn Leu Arg
515

410

Gly Asn Asn Arg Ile Ser Met

420

425

Thr Asn Leu Arg Arg Leu Tyr

440

Ser Pro

Ile Ser

Ser Ile
380

Leu Thr

395

Ala Thr

Ile GIn

Leu Asn

Ser Pro Glu Leu Phe Tyr Gly Leu Gln

455

Gln Tyr Asn Leu Ile Arg Glu

Pro Asn Leu Gln Leu Leu Phe

490

460

Ile GlIn
475

Leu Asn

Pro Ser Gly Val Phe Ser Gly Leu Thr

500

505

Ser Asn His Phe Thr Ser Leu Pro Val

520

113

335

Val Pro Leu Glu
350

Asp Leu Gly Leu
365

Ala Glu Leu Gln

Glu Asn Tyr Ile
400

Gly Leu Asp Leu
415

Asp Arg Ala Phe
430

Gly Asn Arg Ile
445

Ser Leu Gln Tyr

Ser Gly Thr Phe
480

Asn Asn Leu Leu
495

Leu Leu Arg Leu
510

Ser Gly Val Leu
525



01815161. 2 Foogl R OH42/132050
Asp Gln Leu Lys Ser Leu Ile Gln Ile Asp Leu His Asp Asn Pro Trp
530 535 540
5
Asp Cys Thr Cys Asp Ile Val Gly Met Lys Leu Trp Val Glu Gln Leu
545 550 555 560
10
Lys Val Gly Val Leu Val Asp Glu Val Ile Cys Lys Ala Pro Lys Lys
565 570 575
15 Phe Ala Glu Thr Asp Met Arg Ser Ile Lys Ser Glu Leu Leu Cys Pro
580 585 590
Asp Tyr Ser Asp Val Val Val Ser Thr Pro Thr Pro Ser Ser Ile Gln
20 595 600 605
Val Pro Ala Arg Thr Ser Ala Val Thr Pro Ala Val Arg Leu Asn Ser
610 615 620
25
Thr Gly Ala Pro Ala Ser Leu Gly Ala Gly Gly Gly Ala Ser Ser Val
625 630 635 640
30
Pro Leu Ser Val Leu Ile Leu Ser Leu Leu Leu Val Phe Ile Met Ser
645 650 655
35 Val Phe Val Ala Ala Gly Leu Phe Val Leu Val Met Lys Arg Arg Lys
660 665 670
Lys Asn Gln Ser Asp His Thr Ser Thr Asn Asn Ser Asp Val Ser Ser
40 675 680 685
Phe Asn Met Gln Tyr Ser Val Tyr Gly Gly Gly Gly Gly Thr Gly Gly
690 695 700
45
His Pro His Ala His Val His His Arg Gly Pro Ala Leu Pro Lys Val
705 710 715 720
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01815161. 2 FFoodl & HE43/13250
Lys Thr Pro Ala Gly His Val Tyr Glu Tyr Ile Pro His Pro Leu Gly
725 730 735
5
His Met Cys Lys Asn Pro Ile Tyr Arg Ser Arg Glu Gly Asn Ser Val
740 745 750
10 Glu Asp Tyr Lys Asp Leu His Glu Leu Lys Val Thr Tyr Ser Ser Asn
755 760 765
His His Leu Gln Gln Gln Gln Gln Pro Pro Pro Pro Pro Gln Gln Pro
15 770 775 780
Gln Gln Gln Pro Pro Pro Gln Leu Gln Leu Gln Pro Gly Glu Glu Glu
: 785 790 795 800
20
Arg Arg Glu Ser His His Leu Arg Ser Pro Ala Tyr Ser Val Ser Thr
805 810 815
25
Ile Glu Pro Arg Glu Asp Leu Leu Ser Pro Val Gln Asp Ala Asp Arg
820 825 830
30 Phe Tyr Arg Gly Ile Leu Glu Pro Asp Lys His Cys Ser Thr Thr Pro
835 840 845
Ala Gly Asn Ser Leu Pro Glu Tyr Pro Lys Phe Pro Cys Ser Pro Ala
35 850 855 860
Ala Tyr Thr Phe Ser Pro Asn Tyr Asp Leu Arg Arg Pro His Gln Tyr
865 870 875 880
40
Leu His Pro Gly Ala Gly Asp Ser Arg Leu Arg Glu Pro Val Leu Tyr
885 890 895
45
Ser Pro Pro Ser Ala Val Phe Val Glu Pro Asn Arg Asn Glu Tyr Leu

900

905 910
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01815161. 2 FooFl R H44/132T0

Glu Leu Lys Ala Lys Leu Asn Val Glu Pro Asp Tyr Leu Glu Val Leu

915 920 925
5 Glu Lys Gln Thr Thr Phe Ser Gln Phe
930 935
<210> 20
10 211> 406
<212> DNA

213> /PEKR

<400> 20
15 aagaacccca tctaccggtc tcgagaaggce aattccgtgg aggattacaa agacctgcac 60

gagctcaagg tcacttacag cagcaaccac cacctgcagc agcagccgcc gCccgecgecg 120

caacagcccc ageageagee ccctecgeag atgecagatge agecctgggga ggaggagags 180

20

cgggaaagcce accatttgag gagccccgec tacagegtca gcaccatcga geccccgagag 240

gacctactgt cgccggtgeca ggacgetgat cgecttttaca ggggecatttt agagccagac 300
25 aaacactgct ccactacccc tgcgggecage agcectcccag aataccctaa attcccatge 360

agcceggetg cttacacttt ctccccaaac tatgaccgtt cggecg 406
30 210> 21

211> 135

<212> PRT

213> /PR
35 <400> 21

Lys Asn Pro Ile Tyr Arg Ser Arg Glu Gly Asn Ser Val Glu Asp Tyr

1 5 10 15
40

Lys Asp Leu His Glu Leu Lys Val Thr Tyr Ser Ser Asn His His Leu

20 25 30
45 Gln Gln Gln Pro Pro Pro Pro Pro Gln Gln Pro Gln Gln Gln Pro Pro
35 40 45

Pro Gln Met Gln Met Gln Pro Gly Glu Glu Glu Arg Arg Glu Ser His
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01815161. 2 7 &l R H45/132T

90 55 60

His Leu Arg Ser Pro Ala Tyr Ser Val Ser Thr Ile Glu Pro Arg Glu
5 65 70 75 80

Asp Leu Leu Ser Pro Val Gln Asp Ala Asp Arg Phe Tyr Arg Gly Ile

85 90 95
10
Leu Glu Pro Asp Lys His Cys Ser Thr Thr Pro Ala Gly Ser Ser Leu
100 105 110
15
Pro Glu Tyr Pro Lys Phe Pro Cys Ser Pro Ala Ala Tyr Thr Phe Ser
115 120 125
20 Pro Asn Tyr Asp Arg Ser Ala
130 135
210> 22
25 <211> 3545
<212> DNA
213> A
220>
30 221> CDS
222> (112).. (3042)
223>
35 <400> 22
ctgatggatt tgcattcagg ttccagccct gegtttcecta tattgactce ttatacacga 60
cctggegete cagtitagga ggagacgttg ttttgtaatc aaccacgaac g atg aaa 117
Met Lys
40 1
cct tcec ata get gag atg ctt cac aga gga agg atg ttg tgg ata att 165
Pro Ser Ile Ala Glu Met Leu His Arg Gly Arg Met Leu Trp Ile Ile
5 10 15
45
ctt cta agc aca att gct cta gga tgg act acc ccg att ccc cta ata 213
Leu Leu Ser Thr Ile Ala Leu Gly Trp Thr Thr Pro Ile Pro Leu Ile
20 25 30
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01815161. 2 7oAl R H46/132T

gag gac tca gag gaa ata gat gag ccc tgt ttt gat cca tgc tac tgt 261
Glu Asp Ser Glu Glu Ile Asp Glu Pro Cys Phe Asp Pro Cys Tyr Cys
35 40 45 50
5 gaa gtt aaa gaa agc ctc ttt cat ata cat tgt gac agt aaa gga ttt 309
Glu Val Lys Glu Ser Leu Phe His Ile His Cys Asp Ser Lys Gly Phe
55 60 65
aca aat att agt cag att acc gag ttc tgg tca aga cct ttt aaa ctg 3587
10 Thr Asn Ile Ser Gln Ile Thr Glu Phe Trp Ser Arg Pro Phe Lys Leu
70 75 80
tat ctg cag agg aat tct atg agg aaa tta tat acc aac agt ttt ctt 405
Tyr Leu Gln Arg Asn Ser Met Arg Lys Leu Tyr Thr Asn Ser Phe Leu
15 85 90 95
cat ttg aat aat gct gtg tct att aat ctt ggg aac aat gca ttg cag 453
His Leu Asn Asn Ala Val Ser Ile Asn Leu Gly Asn Asn Ala Leu Gln
100 105 110
20
gac att cag act gga gct ttc aat ggt ctt aag att tta aag aga cta 501
Asp Ile Gln Thr Gly Ala Phe Asn Gly Leu Lys Ile Leu Lys Arg Leu
115 120 125 130
25 tat cta cat gaa aac aaa cta gat gtc ttc aga aat gac acc ttc ctt 549
Tyr Leu His Glu Asn Lys Leu Asp Val Phe Arg Asn Asp Thr Phe Leu
135 140 145
gge ttg gaa agt cta gaa tat ctg cag gca gat tac aat gtc att aaa 597
30 Gly Leu Glu Ser Leu Glu Tyr Leu Gln Ala Asp Tyr Asn Val Ile Lys
150 155 160
cgt att gag agt ggg gca ttt cgg aac cta agt aaa ttg agg gtt ctg 645
Arg Ile Glu Ser Gly Ala Phe Arg Asn Leu Ser Lys Leu Arg Val Leu
35 165 170 175
att tta aat gat aat ctc atc ccc atg ctt cca acc aat tta ttt aag 693
Ile Leu Asn Asp Asn Leu Ile Pro Met Leu Pro Thr Asn Leu Phe Lys
180 185 190
40
get gte tet tta acc cat ttg gac cta cgt gga aat agg tta aag gtt 741
Ala Val Ser Leu Thr His Leu Asp Leu Arg Gly Asn Arg Leu Lys Val
195 200 205 210
45 ctt ttt tac cga gga atg cta gat cac att ggc aga agc ctg atg gag 789
Leu Phe Tyr Arg Gly Met Leu Asp His Ile Gly Arg Ser Leu Met Glu
215 220 225
ctc cag ctg gaa gaa aac cct tgg aac tgt aca tgt gaa att gta caa 837

118



01815161. 2 FooFl R HEAT/132T7

Leu Gln Leu Glu Glu Asn Pro Trp Asn Cys Thr Cys Glu Ile Val Gln

230 235 240
ctg aag agt tgg ctg gaa cgc att cct tat act gec ctg gtg gga gac 885
5 Leu Lys Ser Trp Leu Glu Arg Ile Pro Tyr Thr Ala Leu Val Gly Asp
245 250 255
att acc tgt gag acc cct ttc cac ttc cat gga aag gac cta cga gaa 933
Ile Thr Cys Glu Thr Pro Phe His Phe His Gly Lys Asp Leu Arg Glu
1C 260 265 270
atc agg aag aca gaa ctc tgt ccc ttg ttg tct gac tct gag gta gag 981
Ile Arg Lys Thr Glu Leu Cys Pro Leu Leu Ser Asp Ser Glu Val Glu
275 280 285 290
15
get agt ttg gga att cca cat tcg tca tca agt aag gag aat gca tgg 1029
Ala Ser Leu Gly Ile Pro His Ser Ser Ser Ser Lys Glu Asn Ala Trp
295 300 305
20 cca act aag cct tcc tca atg cta tcc tct gtt cat ttt act get tct 1077
Pro Thr Lys Pro Ser Ser Met Leu Ser Ser Val His Phe Thr Ala Ser
310 315 320
tct gtc gaa tac aag tcc tca aat aaa cag cct aag ccc acc aaa cag 1125
25 Ser Val Glu Tyr Lys Ser Ser Asn Lys Gln Pro Lys Pro Thr Lys Gln
325 330 335
cct cga aca cca agg cca ccc tcc acc tecc caa get tta tat cct ggt 1173
Pro Arg Thr Pro Arg Pro Pro Ser Thr Ser Gln Ala Leu Tyr Pro Gly
30 340 345 350
cca aac cag cct ccc att gct cct tat cag acc aga cca cca atc ccc 1221
Pro Asn Gln Pro Pro Ile Ala Pro Tyr Gln Thr Arg Pro Pro Ile Pro
355 360 365 370
35
att ata tgc ccc act ggg tgt acc tgt aat ttg cac atc aat gac ctt 1269
Ile Ile Cys Pro Thr Gly Cys Thr Cys Asn Leu His Ile Asn Asp Leu
375 380 385
40 gge ttg act gtc aac tgc aaa gag cga gga ttt aat aac att tct gaa 1317
Gly Leu Thr Val Asn Cys Lys Glu Arg Gly Phe Asn Asn Ile Ser Glu
390 395 400
ctt ctt cca agg ccc ttg aat gcc aag aaa ctg tat ctg agt age aat 1365
45 Leu Leu Pro Arg Pro Leu Asn Ala Lys Lys Leu Tyr Leu Ser Ser Asn
405 410 415
ctg att cag aaa ata tac cgt tct gat ttt tgg aat ttt tet tcc ttg 1413

Leu Ile Gln Lys Ile Tyr Arg Ser Asp Phe Trp Asn Phe Ser Ser Leu
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01815161. 2 7 oF R H48/132T

420 425 430

gat ctc ttg cat ctg ggg aac aat cgt att tcc tat gtc caa gat ggg 1461
Asp Leu Leu His Leu Gly Asn Asn Arg Ile Ser Tyr Val Gln Asp Gly
5 435 440 445 450

gce ttt atc aac ttg ccc aac tta aag agc ctc ttc ctt aat gge aac 1509
Ala Phe Ile Asn Leu Pro Asn Leu Lys Ser Leu Phe Leu Asn Gly Asn
455 460 465
10
gat ata gag aag ctg aca cca ggc atg ttc cga gge cta cag agt ttg 1557
Asp Ile Glu Lys Leu Thr Pro Gly Met Phe Arg Gly Leu Gln Ser Leu
470 475 480

15 cac tac ttg tac ttt gag ttc aat gtc atc cgg gaa atc cag cct gea 1605
His Tyr Leu Tyr Phe Glu Phe Asn Val Ile Arg Glu Ile Gln Pro Ala
485 490 495

‘ gce tte age cte atg cec aac ttg aag ctg cta ttc ctc aat aat aac 1653
20 Ala Phe Ser Leu Met Pro Asn Leu Lys Leu Leu Phe Leu Asn Asn Asn
500 505 510

tta ctg agg act ctg cca aca gac gcc ttt goet gge aca tcc ctg gee 1701
Leu Leu Arg Thr Leu Pro Thr Asp Ala Phe Ala Gly Thr Ser Leu Ala
25 515 520 525 530

cgg ctc aac ctg agg aag aac tac ttc ctc tat ctt ccc gtg get ggt 1749
Arg Leu Asn Leu Arg Lys Asn Tyr Phe Leu Tyr Leu Pro Val Ala Gly
535 540 545
30
gtc ctg gaa cac ttg aat gcc att gtc cag ata gac ctc aat gag aat 1797
Val Leu Glu His Leu Asn Ala Ile Val Gln Ile Asp Leu Asn Glu Asn
550 555 560

35 cct tgg gac tge acc tgt gac ctg gtc ccc ttt aaa cag tgg atc gaa 1845
Pro Trp Asp Cys Thr Cys Asp Leu Val Pro Phe Lys Gln Trp Ile Glu
565 570 575

acc atc agc tca gtc agt gtg gtt ggt gat gtg ctt tgc agg age cct 1893
40 Thr Ile Ser Ser Val Ser Val Val Gly Asp Val Leu Cys Arg Ser Pro
580 585 590

gag aac ctc acg cac cgt gat gtg cgc act att gag ctg gaa gtt ctt 1941
Glu Asn Leu Thr His Arg Asp Val Arg Thr Ile Glu Leu Glu Val Leu
45 595 600 605 610

tge cca gag atg ctg cac gtt gca cca gct gga gaa tcc cca gec cag 1989
Cys Pro Glu Met Leu His Val Ala Pro Ala Gly Glu Ser Pro Ala Gln
615 620 625
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01815161. 2 7oA R H49/1321

cct gga gat tct cac ctt att ggg gea cca acc agt gca tca cct tat 2037
Pro Gly Asp Ser His Leu Ile Gly Ala Pro Thr Ser Ala Ser Pro Tyr
630 635 640

wh

gag ttt tct cct cct ggg ggc cct gtg cca ctt tct gtg tta att ctc 2085
Glu Phe Ser Pro Pro Gly Gly Pro Val Pro Leu Ser Val Leu Ile Leu
645 650 655

10 agc ctg ctg gtt ctg ttt ttc tca gea gte ttt gtt get gea gge cte 2133
Ser Leu Leu Val Leu Phe Phe Ser Ala Val Phe Val Ala Ala Gly Leu
660 665 670

ttt gec tac gtg ctc cga agg cgt cga aag aag ctg ccc ttc aga agc 2181

15 Phe Ala Tyr Val Leu Arg Arg Arg Arg Lys Lys Leu Pro Phe Arg Ser
675 680 685 690
aag cgg cag gaa ggt gtg gac ctt act ggc atc caa atg caa tgc cac 2229
Lys Arg Gln Glu Gly Val Asp Leu Thr Gly Ile Gln Met Gln Cys His

20 695 700 705

agg ctg ttt gag gat ggt gga ggt ggt get ggc gga agt ggg ggt get 2271
Arg Leu Phe Glu Asp Gly Gly Gly Gly Gly Gly Gly Ser Gly Gly Gly
710 715 720
25
ggt cga cca act ctt tcc tct cca gag aag gec cct ccc gtg ggt cat 2325
Gly Arg Pro Thr Leu Ser Ser Pro Glu Lys Ala Pro Pro Val Gly His
725 730 735

30 gtg tat gag tac atc ccc cac ccg gtt acc caa atg tgec aac aac ccc 2373
Val Tyr Glu Tyr Ile Pro His Pro Val Thr Gln Met Cys Asn Asn Pro
740 745 750

atc tac aag cct cgt gag gag gag gag gtg gect gtt tca tca gee caa 2421
35 Ile Tyr Lys Pro Arg Glu Glu Glu Glu Val Ala Val Ser Ser Ala Gln
755 760 765 770

gaa gca ggg agt gca gaa cgt ggg ggt cca ggg aca caa cca ccg gga 2469
Glu Ala Gly Ser Ala Glu Arg Gly Gly Pro Gly Thr Gln Pro Pro Gly
40 775 780 785

atg ggt gag gct ctc cta gga agt gag cag ttt gct gag aca ccc aag 2517
Met Gly Glu Ala Leu Leu Gly Ser Glu Gln Phe Ala Glu Thr Pro Lys
790 795 800
45
gag aac cat agt aac tac cgg acc ttg ctg gaa aaa gag aag gag tgg 2565
Glu Asn His Ser Asn Tyr Arg Thr Leu Leu Glu Lys Glu Lys Glu Trp
805 810 815
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01815161. 2 F A ® FE50/1327
gce cta geca gtg tcc age tcc cag ctt aac acc ata gtg acg gtg aat 2613
Ala Leu Ala Val Ser Ser Ser Gln Leu Asn Thr Ile Val Thr Val Asn
820 825 830
5 cac cat cac cct cac cac cca gca gtt ggt ggg gtt tca gga gta gtt 2661
His His His Pro His His Pro Ala Val Gly Gly Val Ser Gly Val Val
835 840 845 850
gge gga act ggg gga gac ttg gca ggg ttc cge cac cat gag aaa aat 2709
10 Gly Gly Thr Gly Gly Asp Leu Ala Gly Phe Arg His His Glu Lys Asn
855 860 865
ggt gge gtg gtg ctg ttt cct cet ggg gga gge tgt ggt agt gge agt 2757
Gly Gly Val Val Leu Phe Pro Pro Gly Gly Gly Cys Gly Ser Gly Ser
15 870 875 880
atg cta cta gat cga gag agg cca cag cct gcec ccc tge aca gtg gga 2805
Met Leu Leu Asp Arg Glu Arg Pro Gln Pro Ala Pro Cys Thr Val Gly
885 890 895
20
ttt gtg gac tgt ctc tat gga aca gtg ccc aaa tta aag gaa ctg cac 2853
Phe Val Asp Cys Leu Tyr Gly Thr Val Pro Lys Leu Lys Glu Leu His
900 905 910
25 gtg cac cct cct gge atg caa tac cca gac tta cag cag gat gcc agg 2901
Val His Pro Pro Gly Met Gln Tyr Pro Asp Leu Gln Gln Asp Ala Arg
915 920 925 930
ctc aaa gaa acc ctt ctc ttc tcg get gaa aag gge ttc aca gac cac 2949
30 Leu Lys Glu Thr Leu Leu Phe Ser Ala Glu Lys Gly Phe Thr Asp His
935 940 945
caa acc caa aaa agt gat tac ctc gag tta agg g¢c aaa ctt caa acc 2997
Gln Thr Gln Lys Ser Asp Tyr Leu Glu Leu Arg Ala Lys Leu Gln Thr
35 950 955 960
aag ccg gat tac ctc gaa gtc ctg gag aag aca aca tac agg ttc 3042
Lys Pro Asp Tyr Leu Glu Val Leu Glu Lys Thr Thr Tyr Arg Phe
965 970 975
40
taacagagag aagaaaatat attagtgctt tttttttttc aaaagaaaag gaaaataaaa 3102
gaaatatatc ccttgetcee tttacacttg tcccagtaac tccatcctca cgatctttec 3162
45 taccctgaac aaaactaaaa ccgcatgata actagagaat acagatgtat gctctcccct 3222
ctcagatgeg atttggagga agggccatac tcagatcatt aatcaatgaa agtgecctteg 3282
cagacttttg ccagcaaatg ttatcattat ttttttatac tgaaacttga gactttgact 3342
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01815161. 2 7 & &K HES1/132T

gtgccatgta taagatatac tggggatcat tgtatggatc ctaattaagt aaaattcaat 3402

gtgtettttt attttcagta actatttttt ttatagttgt agttttgatt taaagggggg 3462

5
gaaacaagtt gacatttgtc atttgtgget ttctttetta tcatcatgge acagattctg 3522
tacatgtatt aacaatgcag ttt 3545
10
<210> 23
Q11> 977
<212> PRT
213> A
15
<400> 23
Met Lys Pro Ser Ile Ala Glu Met Leu His Arg Gly Arg Met Leu Trp
1 5 10 15
20
Ile Ile Leu Leu Ser Thr Ile Ala Leu Gly Trp Thr Thr Pro Ile Pro
20 25 30
25
Leu Ile Glu Asp Ser Glu Glu Ile Asp Glu Pro Cys Phe Asp Pro Cys
35 40 45
30 Tyr Cys Glu Val Lys Glu Ser Leu Phe His Ile His Cys Asp Ser Lys
" 50 55 60
Gly Phe Thr Asn Ile Ser Gln Ile Thr Glu Phe Trp Ser Arg Pro Phe
35 65 70 75 80
Lys Leu Tyr Leu Gln Arg Asn Ser Met Arg Lys Leu Tyr Thr Asn Ser
85 90 95
40
Phe Leu His Leu Asn Asn Ala Val Ser Ile Asn Leu Gly Asn Asn Ala
100 105 110
45

Leu Gln Asp Ile Gln Thr Gly Ala Phe Asn Gly Leu Lys Ile Leu Lys
115 120 125
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01815161. 2 FFodl & HE52/13210
Arg Leu Tyr Leu His Glu Asn Lys Leu Asp Val Phe Arg Asn Asp Thr
130 135 140
5 Phe Leu Gly Leu Glu Ser Leu Glu Tyr Leu Gln Ala Asp Tyr Asn Val
145 150 155 160
Ile Lys Arg Ile Glu Ser Gly Ala Phe Arg Asn Leu Ser Lys Leu Arg
10 165 170 175
Val Leu Ile Leu Asn Asp Asn Leu Ile Pro Met Leu Pro Thr Asn Leu
180 185 190
15
Phe Lys Ala Val Ser Leu Thr His Leu Asp Leu Arg Gly Asn Arg Leu
195 200 205
20
Lys Val Leu Phe Tyr Arg Gly Met Leu Asp His Ile Gly Arg Ser Leu
210 215 220
25 Met Glu Leu Gln Leu Glu Glu Asn Pro Trp Asn Cys Thr Cys Glu Ile
225 230 235 240
Val Gln Leu Lys Ser Trp Leu Glu Arg Ile Pro Tyr Thr Ala Leu Val
30 245 250 255
Gly Asp Ile Thr Cys Glu Thr Pro Phe His Phe His Gly Lys Asp Leu
260 265 270
35
Arg Glu Ile Arg Lys Thr Glu Leu Cys Pro Leu Leu Ser Asp Ser Glu
275 280 285
40
Val Glu Ala Ser Leu Gly Ile Pro His Ser Ser Ser Ser Lys Glu Asn
290 295 300
45 Ala Trp Pro Thr Lys Pro Ser Ser Met Leu Ser Ser Val His Phe Thr
305 310 315 320
Ala Ser Ser Val Glu Tyr Lys Ser Ser Asn Lys Gln Pro Lys Pro Thr
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01815161. 2 P&l & HE53/1325
325 330 335

Lys Gln Pro Arg Thr Pro Arg Pro Pro Ser Thr Ser Gln Ala Leu Tyr
5 340 345 350

Pro Gly Pro Asn Gln Pro Pro Ile Ala Pro Tyr Gln Thr Arg Pro Pro

355 360 365

10

Ile Pro Ile Ile Cys Pro Thr Gly Cys Thr Cys Asn Leu His Ile Asn

370 375 380

15

20

30

35

40

45

Asp Leu Gly Leu Thr Val Asn Cys Lys Glu Arg
385 390 395

Ser Glu Leu Leu Pro Arg Pro Leu Asn Ala Lys
405 410

Ser Asn Leu Ile Gln Lys Ile Tyr Arg Ser Asp
420 425

Ser Leu Asp Leu Leu His Leu Gly Asn Asn Arg
435 440

Asp Gly Ala Phe Ile Asn Leu Pro Asn Leu Lys
450 455

Gly Asn Asp Ile Glu Lys Leu Thr Pro Gly Met
465 470 475

Ser Leu His Tyr Leu Tyr Phe Glu Phe Asn Val
485 490

Pro Ala Ala Phe Ser Leu Met Pro Asn Leu Lys
500 505

Asn Asn Leu Leu Arg Thr Leu Pro Thr Asp Ala
515 520

125

Gly Phe Asn Asn Ile
400

Lys Leu Tyr Leu Ser
415

Phe Trp Asn Phe Ser
430

Ile Ser Tyr Val Gln
445

Ser Leu Phe Leu Asn
460

Phe Arg Gly Leu Gln
480

Ile Arg Glu Ile Gln
495

Leu Leu Phe Leu Asn
510

Phe Ala Gly Thr Ser
525



01815161. 2

FFosl &

2#54/132T

10

15

20

25

30

35

40

45

Leu Ala Arg Leu Asn Leu Arg Lys Asn Tyr Phe Leu Tyr

530

Ala Gly Val
545

Glu Asn Pro

Ile Glu Thr

Glu
595

Ser Pro

Val Leu Cys
610

Ala Gln
625

Pro

Pro Tyr Glu

Ile Leu Ser

Gly Leu Phe
675

Arg Ser Lys

690

Cys His Arg
705

Leu Glu His
550

Trp Asp Cys
565

Ile
580

Ser Ser

Asn Leu Thr

Pro Glu Met

Gly Asp Ser

630

Phe Ser Pro

645

Leu Leu Val

660

Ala Tyr Val

Arg Gln Glu

Leu Phe Glu
710

535 540

Leu Asn Ala Ile Val Gln
555

Thr Cys Asp Leu Val Pro
570

Val Ser Val Val
585

Gly Asp

His Arg Asp Val Arg Thr
600

Leu His Val Ala Pro Ala
615 620

His Leu Ile Gly Ala Pro
635

Pro Gly Gly Pro Val Pro
650

Leu Phe Phe Ser Ala Val
665

Leu Arg Arg Arg Arg Lys
680

Gly Val Asp Leu Thr Gly
695 700

Asp Gly Gly Gly Gly Gly
715

126

Ile

Phe

Val

Ile

605

Gly

Thr

Leu

Phe

Lys

685

Ile

Gly

Leu Pro Val

Asp Leu Asn
560

Lys Gln Trp
575

Leu Cys Arg
590

Glu Leu Glu

Glu Ser Pro

Ser Ala Ser
640

Ser Val Leu
655

Val Ala Ala
670

Leu Pro Phe

Gln Met Gln

Gly Ser Gly
720



01815161. 2

FFo 5l

R H55/1327

10

15

20

25

30

35

40

45

Gly Gly Gly Arg Pro Thr Leu Ser Ser Pro
725 730

Gly His Val Tyr Glu Tyr Ile Pro His Pro
740 745

Asn Pro Ile Tyr Lys Pro Arg Glu Glu Glu
755 760

Ala Gln Glu Ala Gly Ser Ala Glu Arg Gly
770 775

Pro Gly Met Gly Glu Ala Leu Leu Gly Ser
785 790

Pro Lys Glu Asn His Ser Asn Tyr Arg Thr
805 810

Glu Trp Ala Leu Ala Val Ser Ser Ser Gln
820 825

Val Asn His His His Pro His His Pro Ala
835 840

Val Val Gly Gly Thr Gly Gly Asp Leu Ala
850 855

Lys Asn Gly Gly Val Val Leu Phe Pro Pro
865 870

Gly Ser Met Leu Leu Asp Arg Glu Arg Pro
885 890

Val Gly Phe Val Asp Cys Leu Tyr Gly Thr
900 905

127

Glu

Val

Glu

Gly

Glu

795

Leu

Leu

Val

Gly

Gly

875

Gln

Val

Lys Ala Pro Pro Val
735

Thr Gln Met Cys Asn
750

Val Ala Val Ser Ser
765

Pro Gly Thr Gln Pro
780

Gln Phe Ala Glu Thr
800

Leu Glu Lys Glu Lys
815

Asn Thr Ile Val Thr
830

Gly Gly Val Ser Gly
845

Phe Arg His His Glu
860

Gly Gly Cys Gly Ser
880

Pro Ala Pro Cys Thr
895

Pro Lys Leu Lys Glu
910



01815161. 2

FFosl &

256/132T0

10

15

20

25

30

35

40

45

Leu His Val His Pro Pro Gly Met Gln Tyr Pro Asp Leu Gln Gln Asp
915 920 925

Ala Arg Leu Lys Glu Thr Leu Leu Phe Ser Ala Glu Lys Gly Phe Thr
930 935 940

Asp His Gln Thr Gln Lys Ser Asp Tyr Leu Glu Leu Arg Ala Lys Leu
945 950 955 960

Gln Thr Lys Pro Asp Tyr Leu Glu Val Leu Glu Lys Thr Thr Tyr Arg
965 970 975

Phe

<210> 24
211> 2631
<212> DNA
213> A

<220>
<221> CDS

222> (118).. (2628)
223>

<400> 24

atgatttaca tacaagtaat ttttcaagta atgaccattg aaaaaatgtt ttctttttat

tttttagatt atttctcttt attcagaagec atacagttgt ttgctgattg caagaag

atg ttt ctg tgg ctg ttt ctg att ttg tca geec ctg att tet teg aca
Met Phe Leu Trp Leu Phe Leu Ile Leu Ser Ala Leu Ile Ser Ser Thr
1 5 10 15

aat gca gat tct gac ata tcg gtg gaa att tgc aat gtg tgt tece tge
Asn Ala Asp Ser Asp Ile Ser Val Glu Ile Cys Asn Val Cys Ser Cys
20 25 30
gtg tca gtt gag aat gtg ctc tat gtc aac tgt gag aag gtt tca gtc
Val Ser Val Glu Asn Val Leu Tyr Val Asn Cys Glu Lys Val Ser Val
35 40 45

tac aga cca aat cag ctg aaa cca cct tgg tet aat ttt tat cac ctc

128

60

117

165

213

261

309



01815161. 2

}“?

#

R HESHT/1327

10

15

20

25

30

35

40

45

Tyr Arg
50

aat ttc
Asn Phe
65

aat ttt
Asn Phe

aac att
Asn Ile

cac ttg
His Leu

gge ata
Gly Ile
130

tat att
Tyr Ile
145

att ctt
Ile Leu

ttc geca
Phe Ala

ctc cct
Leu Pro

caa ctg
Gln Leu
210

aaa gct
Lys Ala
225

atc tgt
Ile Cys

Pro Asn

caa aat
Gln Asn

tca cat
Ser His

gag gega
Glu Gly
100

aac aac
Asn Asn
115

gag aac
Glu Asn

gaa cga
Glu Arg

aat gac
Asn Asp

tct ttg
Ser Leu
180

tat atc
Tyr Ile
195

gaa gat

Glu Asp

tgg ctg
Trp Leu

gaa act
Glu Thr

Gln Leu Lys
55

aat ttt tta
Asn Phe Leu
70

gca gte tcc
Ala Val Ser
85

gga gee ttt
Gly Ala Phe

aat gaa tta
Asn Glu Leu

ttg gag tat
Leu Glu Tyr
135

gga gecec tte
Gly Ala Phe
150

aat ctg att
Asn Leu Ile
165

acc cat ctg
Thr His Leu

ggg gtt ctg
Gly Val Leu

aac cct tgg
Asn Pro Trp
215

gag aac atg
Glu Asn Met
230

cce agt gac

Pro

aat
Asn

ctg
Leu

ctt
Leu

aag
Lys
120

cte
Leu

Asn

tca
Ser

gat
Asp

gaa
Glu
200

aac
Asn

cca

Pro Trp Ser Asn Phe Tyr His Leu

att
Ile

cat
His

4244
Gly
105

att
Ile

cag

ctg
Leu

ctg
Leu
90

cte
Leu

cte
Leu

gct

Gln Ala

aag
Lys

tte
Phe

ata

ctc
Leu

ctt
Leu
170

cga

Ile Arg

185

cac
His

tgt
Cys

tat

att
Ile

agc
Ser

aac

Pro Tyr Asn

tta tat gga agg ctt
Pro Ser Asp Leu Tyr Gly Arg Leu

129

tat
Tyr
75

ggg
Gly

agt
Ser

cga
Arg

gac
Asp

cac
His
155

cct
Pro

g8g
Gly

ggc
Gly

tgt
Cys

att
Ile
235

60

cca aat
Pro Asn

aat aat
Asn Asn

gca tta
Ala Leu

gct gac
Ala Asp
125

tac aat
Tyr Asn
140

aaa ctg
Lys Leu

gat aat
Asp Asn

aac aga
Asn Arg

cgt gtc
Arg Val
205

gat tta
Asp Leu
220

tac ata

aca
Thr

Lys

aag
Lys
110

act

Thr

tta
Leu

Lys

att
Ile

atc
Ile
190

gtt
Val

ttg
Leu

gga

tte
Phe

ctg
Leu
95

cag

Gln

tte
Phe

atc
Ile

gtt
Val

tte
Phe
175

cag
Gln

gaa
Glu

cce
Pro

gaa

ttg
Leu

80
cag

Gln

ttg
Leu

ctt
Leu

aag
Lys

cte
Leu
160

cga
Arg

aag
Lys

ttg
Leu

tta
Leu

get

Tyr Ile Gly Glu Ala

240

tta aaa gaa acc

Leu Lys Glu Thr

357

405

453

501

549

597

645

693

741

789

837

885



01815161. 2 7 &l &K FE58/132T

245 250 255

aac aaa caa gag cta tgt ccc atg ggc acc gge agt gat ttt gac gtg 933
Asn Lys Gln Glu Leu Cys Pro Met Gly Thr Gly Ser Asp Phe Asp Val
5 260 265 270

cge atc ctg cct cca tct cag ctg gaa aat ggec tac acc act ccc aat 981
Arg Ile Leu Pro Pro Ser Gln Leu Glu Asn Gly Tyr Thr Thr Pro Asn
275 280 285
10
ggt cac act acc caa aca tct tta cac aga tta gta act aaa cca cca 1029
Gly His Thr Thr Gln Thr Ser Leu His Arg Leu Val Thr Lys Pro Pro
290 295 300

15 aaa aca aca aat cct tcc aag atc tct gga atc gtt gca gge aaa gec 1077
Lys Thr Thr Asn Pro Ser Lys Ile Ser Gly Ile Val Ala Gly Lys Ala
305 310 315 320

ctc tcc aac cgec aat ctc agt cag att gtg tct tac caa aca agg gtg 1125
20 Leu Ser Asn Arg Asn Leu Ser Gln Ile Val Ser Tyr Gln Thr Arg Val
325 330 335

cct cet cta aca cct tge ceg gea cet tge ttec tge aaa aca cac cct 1173
Pro Pro Leu Thr Pro Cys Pro Ala Pro Cys Phe Cys Lys Thr His Pro
25 340 345 350

tca gat ttg gga cta agt gtg aac tgc caa gag aaa aat ata cag tct 1221
Ser Asp Leu Gly Leu Ser Val Asn Cys Gln Glu Lys Asn Ile Gln Ser
355 360 365
30
atg tct gaa ctg ata ccg aaa cct tta aat gcg aag aag ctg cac gtc 1269
Met Ser Glu Leu Ile Pro Lys Pro Leu Asn Ala Lys Lys Leu His Val
370 375 380

35 aat ggc aat agc atc aag gat gtg gac gta tca gac ttc act gac ttt 1317
Asn Gly Asn Ser Ile Lys Asp Val Asp Val Ser Asp Phe Thr Asp Phe
385 390 395 400

gaa gga ctg gat ttg ctt cat tta ggc agc aat caa att aca gtg att 1365
40 Glu Gly Leu Asp Leu Leu His Leu Gly Ser Asn Gln Ile Thr Val Ile
' 405 410 415

aag gga gac gta ttt cac aat ctc act aat tta cgc agg cta tat ctc 1413
Lys Gly Asp Val Phe His Asn Leu Thr Asn Leu Arg Arg Leu Tyr Leu
45 420 425 430

aat ggc aat caa att gag aga ctc tat cct gaa ata ttt tca ggt ctt 1461

Asn Gly Asn Gln Ile Glu Arg Leu Tyr Pro Glu Ile Phe Ser Gly Leu
435 440 445

130



01815161. 2 7 Fl &K EE59/132T

cat aac ctg cag tat ctg tat ttg gaa tac aat ttg att aag gaa atc 1509
His Asn Leu Gln Tyr Leu Tyr Leu Glu Tyr Asn Leu Ile Lys Glu Ile
450 455 460

tca gea gge acc ttt gac tcc atg cca aat ttg cag tta ctg tac tta 1557
Ser Ala Gly Thr Phe Asp Ser Met Pro Asn Leu Gln Leu Leu Tyr Leu
465 470 475 480

10 aac aat aat ctc cta aag agc ctg cct gtt tac atc ttt tcc gga gea 1605
Asn Asn Asn Leu Leu Lys Ser Leu Pro Val Tyr Ile Phe Ser Gly Ala
485 490 495

cce tta get aga ctg aac ctg agg aac aac aaa ttc atg tac ctg cct 1653
15 Pro Leu Ala Arg Leu Asn Leu Arg Asn Asn Lys Phe Met Tyr Leu Pro
500 505 510

gtc agt ggg gtc ctt gat cag ttg caa tct ctt aca cag att gac ttg 1701
Val Ser Gly Val Leu Asp Gln Leu Gln Ser Leu Thr Gln Ile Asp Leu
20 515 520 525

gag ggc aac cca tgg gac tgt act tgt gac ttg gtg geca tta aag ctg 1749
Glu Gly Asn Pro Trp Asp Cys Thr Cys Asp Leu Val Ala Leu Lys Leu
530 535 540
25
tgg gtg gag aag ttg agc gac ggg att gtt gtg aaa gaa ctg aaa tgt 1797
Trp Val Glu Lys Leu Ser Asp Gly Ile Val Val Lys Glu Leu Lys Cys
545 550 555 560

30 gag acg cct gtt cag ttt gcc aac att gaa ctg aag tcc ctc aaa aat 1845
Glu Thr Pro Val Gln Phe Ala Asn Ile Glu Leu Lys Ser Leu Lys Asn
565 570 575

gaa atc tta tgt ccc aaa ctt tta aat aag ccg tct geca cca ttc aca 1893
35 Glu Ile Leu Cys Pro Lys Leu Leu Asn Lys Pro Ser Ala Pro Phe Thr
580 585 590

agc cct geca cct gec att aca ttc acc act cct ttg ggt cec att cga 1941
Ser Pro Ala Pro Ala Ile Thr Phe Thr Thr Pro Leu Gly Pro Ile Arg
40 595 600 605

agt cct cct ggt ggg cca gtg cct ctg tet att tta atc tta agt atc 1989
Ser Pro Pro Gly Gly Pro Val Pro Leu Ser Ile Leu Ile Leu Ser Ile
610 615 620
45
tta gtg gtc ctc att tta acg gtg ttt gtt get ttt tge ctt ctt gtt 2037
Leu Val Val Leu Ile Leu Thr Val Phe Val Ala Phe Cys Leu Leu Val
625 630 635 640

131
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ttt gtc ctg cga cgc aac aag aaa ccc aca gtg aag cac gaa ggec ctg 2085
Phe Val Leu Arg Arg Asn Lys Lys Pro Thr Val Lys His Glu Gly Leu
645 650 655
5 ggg aat cct gac tgt ggc tcc atg cag ctg cag cta agg aag cat gac 2133
Gly Asn Pro Asp Cys Gly Ser Met Gln Leu Gln Leu Arg Lys His Asp
660 665 670
cac aaa acc aat aaa aaa gat gga ctg agc aca gaa gct ttc att cca 2181
IQ His Lys Thr Asn Lys Lys Asp Gly Leu Ser Thr Glu Ala Phe Ile Pro
675 680 685
caa act ata gaa cag atg agc aag agc cac act tgt ggc tig aaa gag 2229
Gln Thr Ile Glu Gln Met Ser Lys Ser His Thr Cys Gly Leu Lys Glu
15 690 695 700
tca gaa act ggg ttc atg ttt tca gat cct cca gga cag aaa gtt gtt 2277
Ser Glu Thr Gly Phe Met Phe Ser Asp Pro Pro Gly Gln Lys Val Val
705 710 715 720
20
atg aga aat gtg gcc gac aag gag aaa gat tta tta cat gta gat acc 2325
Met Arg Asn Val Ala Asp Lys Glu Lys Asp Leu Leu His Val Asp Thr
725 730 735
25 agg aag aga ctg agc aca att gat gag ctg gat gaa tta ttc cct age 2373
Arg Lys Arg Leu Ser Thr Ile Asp Glu Leu Asp Glu Leu Phe Pro Ser
740 745 750
agg gat tcc aat gtg ttt att cag aat ttt ctt gaa agc aaa aag gag 2421
30 Arg Asp Ser Asn Val Phe Ile Gln Asn Phe Leu Glu Ser Lys Lys Glu
755 760 765
tat aat agc ata ggt gtc agt ggc ttt gag atc cgc tat cca gaa aaa 2469
Tyr Asn Ser Ile Gly Val Ser Gly Phe Glu Ile Arg Tyr Pro Glu Lys
35 770 775 780
caa cca gac aaa aaa agt aag aag tca ctg ata ggt ggc aac cac agt 2517
Gln Pro Asp Lys Lys Ser Lys Lys Ser Leu Ile Gly Gly Asn His Ser
785 790 795 800
40
aaa att gtt gtg gaa caa agg aag agt gag tat ttt gaa ctg aag gcg 2565
Lys Ile Val Val Glu Gln Arg Lys Ser Glu Tyr Phe Glu Leu Lys Ala
805 810 815
45 aaa ctg cag agt tcc cct gac tac cta cag gtc ctt gag gag caa aca 2613
Lys Leu Gln Ser Ser Pro Asp Tyr Leu Gln Val Leu Glu Glu Gln Thr
820 825 830
gct ttg aac aag atc tag 2631

132



01815161. 2 FFodl & OH61/13250
Ala Leu Asn Lys Ile
835
5 <210> 25
211> 837
<212> PRT
213> A
10 <400> 25
Met Phe Leu Trp Leu Phe Leu Ile Leu Ser Ala Leu Ile Ser Ser Thr
1 5 10 15
15
Asn Ala Asp Ser Asp Ile Ser Val Glu Ile Cys Asn Val Cys Ser Cys
20 25 30
20 Val Ser Val Glu Asn Val Leu Tyr Val Asn Cys Glu Lys Val Ser Val
35 40 45
Tyr Arg Pro Asn Gln Leu Lys Pro Pro Trp Ser Asn Phe Tyr His Leu
25 50 55 60
Asn Phe Gln Asn Asn Phe Leu Asn Ile Leu Tyr Pro Asn Thr Phe Leu
65 70 75 80
30
Asn Phe Ser His Ala Val Ser Leu His Leu Gly Asn Asn Lys Leu Gln
85 90 95
35
Asn Ile Glu Gly Gly Ala Phe Leu Gly Leu Ser Ala Leu Lys Gln Leu
100 105 110
40 His Leu Asn Asn Asn Glu Leu Lys Ile Leu Arg Ala Asp Thr Phe Leu
115 120 125
Gly Ile Glu Asn Leu Glu Tyr Leu Gln Ala Asp Tyr Asn Leu Ile Lys
45 130 135 140
Tyr Ile Glu Arg Gly Ala Phe Asn Lys Leu His Lys Leu Lys Val Leu
145 150 155 160

133



01815161. 2 FFodl & OHE62/13250
Ile Leu Asn Asp Asn Leu Ile Ser Phe Leu Pro Asp Asn Ile Phe Arg
165 170 175
5
Phe Ala Ser Leu Thr His Leu Asp Ile Arg Gly Asn Arg Ile Gln Lys
180 185 190
10
Leu Pro Tyr Ile Gly Val Leu Glu His Ile Gly Arg Val Val Glu Leu
195 200 205
15 Gln Leu Glu Asp Asn Pro Trp Asn Cys Ser Cys Asp Leu Leu Pro Leu
210 215 220
Lys Ala Trp Leu Glu Asn Met Pro Tyr Asn Ile Tyr Ile Gly Glu Ala
20 225 230 235 240
Ile Cys Glu Thr Pro Ser Asp Leu Tyr Gly Arg Leu Leu Lys Glu Thr
245 250 255
25
Asn Lys Gln Glu Leu Cys Pro Met Gly Thr Gly Ser Asp Phe Asp Val
260 265 270
30
Arg Ile Leu Pro Pro Ser Gln Leu Glu Asn Gly Tyr Thr Thr Pro Asn
275 280 285
35 Gly His Thr Thr Gln Thr Ser Leu His Arg Leu Val Thr Lys Pro Pro
290 295 300
Lys Thr Thr Asn Pro Ser Lys Ile Ser Gly Ile Val Ala Gly Lys Ala
40 305 310 315 320
Leu Ser Asn Arg Asn Leu Ser Gln Ile Val Ser Tyr Gln Thr Arg Val
325 330 335
45
Pro Pro Leu Thr Pro Cys Pro Ala Pro Cys Phe Cys Lys Thr His Pro
340 345 350

134



01815161. 2 FFodl & HE63/132150
Ser Asp Leu Gly Leu Ser Val Asn Cys Gln Glu Lys Asn Ile Gln Ser
355 360 365
5
Met Ser Glu Leu Ile Pro Lys Pro Leu Asn Ala Lys Lys Leu His Val
370 375 380
10 Asn Gly Asn Ser Ile Lys Asp Val Asp Val Ser Asp Phe Thr Asp Phe
385 390 395 400
Glu Gly Leu Asp Leu Leu His Leu Gly Ser Asn Gln Ile Thr Val Ile
15 405 410 415
Lys Gly Asp Val Phe His Asn Leu Thr Asn Leu Arg Arg Leu Tyr Leu
420 425 430
20
Asn Gly Asn Gln Ile Glu Arg Leu Tyr Pro Glu Ile Phe Ser Gly Leu
435 440 445
25
' His Asn Leu Gln Tyr Leu Tyr Leu Glu Tyr Asn Leu Ile Lys Glu Ile
450 455 460
30 Ser Ala Gly Thr Phe Asp Ser Met Pro Asn Leu Gln Leu Leu Tyr Leu
465 470 475 480
Asn Asn Asn Leu Leu Lys Ser Leu Pro Val Tyr Ile Phe Ser Gly Ala
35 485 490 495
Pro Leu Ala Arg Leu Asn Leu Arg Asn Asn Lys Phe Met Tyr Leu Pro
500 505 510
40
Val Ser Gly Val Leu Asp Gln Leu Gln Ser Leu Thr Gln Ile Asp Leu
515 520 525
45
Glu Gly Asn Pro Trp Asp Cys Thr Cys Asp Leu Val Ala Leu Lys Leu

230

535 540

135



01815161. 2 FFodl & OHE64/13250
Trp Val Glu Lys Leu Ser Asp Gly Ile Val Val Lys Glu Leu Lys Cys
545 550 555 560
5 Glu Thr Pro Val Gln Phe Ala Asn Ile Glu Leu Lys Ser Leu Lys Asn
565 570 575
Glu Ile Leu Cys Pro Lys Leu Leu Asn Lys Pro Ser Ala Pro Phe Thr
10 580 585 590
Ser Pro Ala Pro Ala Ile Thr Phe Thr Thr Pro Leu Gly Pro Ile Arg
595 600 605
15
Ser Pro Pro Gly Gly Pro Val Pro Leu Ser Ile Leu Ile Leu Ser Ile
610 615 620
20
Leu Val Val Leu Ile Leu Thr Val Phe Val Ala Phe Cys Leu Leu Val
625 630 635 640
25 Phe Val Leu Arg Arg Asn Lys Lys Pro Thr Val Lys His Glu Gly Leu
645 650 655
Gly Asn Pro Asp Cys Gly Ser Met Gln Leu Gln Leu Arg Lys His Asp
30 660 665 670
His Lys Thr Asn Lys Lys Asp Gly Leu Ser Thr Glu Ala Phe Ile Pro
675 680 685
35
Gln Thr Ile Glu Gln Met Ser Lys Ser His Thr Cys Gly Leu Lys Glu
690 695 700
40
Ser Glu Thr Gly Phe Met Phe Ser Asp Pro Pro Gly Gln Lys Val Val
705 710 715 720
45 Met Arg Asn Val Ala Asp Lys Glu Lys Asp Leu Leu His Val Asp Thr
725 730 735

Arg Lys Arg Leu Ser Thr Ile Asp Glu Leu Asp Glu Leu Phe Pro Ser

136



01815161. 2 7 & &K FH65/132T

740 745 750

Arg Asp Ser Asn Val Phe Ile Gln Asn Phe Leu Glu Ser Lys Lys Glu

5 755 760 765

Asn Ser Ile
770

Gly Val Ser Gly Phe Glu Ile Arg Tyr Pro Glu Lys

775 780

Tyr
10

Ser
800

Gln
785

Lys Ser Lys Lys Ser Leu Ile Gly Gly Asn His
790 795

Pro Asp Lys

15

Ile Val Val Glu Gln Arg Lys Ser Glu Tyr Phe Ala

805 810

Glu Leu Lys
815

Lys

Glu Glu Gln Thr

830

20 Leu Gln Ser Ser Pro

820

Asp Tyr Leu Gln Val Leu
825

Lys

Leu Asn Lys Ile

835

Ala
25

<210>
211>
212>
213>

26
1694
DNA
A

30

<400> 26

35

40

45

tcactctatg

ggtccaaagce

catctccaaa

aaatacaaaa

tacagaaaca

aggaaaaaca,

gagctgaagt

acaaaaaatg

aacagcacat

atctggaaga

gaagtctttt

ccacgaacca

ttttagaaaa

ttgetcaget

taatggaaac

agtattttga

ggtgagccece

ggaagaagag

ggaacaggaa

atcaacagaa

agaaagggaa

ccagcctgat

attaatgtac

acttaaagct

atggttcatg

aggaatgaga

aatcattcac

tttttatect

cttcagcaac

atggaggcac

tcacgtccaa

aatttacatg

137

tctatagaag

aagaaggaag

cactcacagg

tccaagatge

tgggaatcac

attatcctgg

ggaaggtatt

ctgaacctga

tccatccttt

tgatgcaaaa

gtcaaatatg

cagctcattg

agaataccta

agcccacgaa

agtggaacag

ctatttagaa

60

120

180

240

300

360

420

480



01815161. 2 Fro% & PE66/13251
gtcctggage agcaaacata gatggagagt ttgagggett tcgcagaaat getgtgattc 540
tgttttaagt ccataccttg taaataagtg ccttacgtga gtgtgtcatc aatcagaacc 600

5 taagcacagc agtaaactat ggggaaaaaa aaagaagaag aaaagaaact cagggatcac 660
tgggagaage catggcatta tcttcaggeca atttagtctg tcccaaataa aataaatcct 720
tgcatgtaaa tcattcaagg gttatagtaa tatttcatat actgaaaagt gtctcatagg 780

10
agtcctcttg cacatctaaa aaggctgaac atttaagtat cccgcaattt tcttgaattg 840
ctttccctat agattaatta caattggatt tcatcattta aaaaccatac ttgtatatgt 900
15 agttataata tgtaaggaat acattgttta taaccagtat gtacttcaaa aatgtgtatt 960
gtcaaacata cctaactttc ttgcaataaa tgcaaaagaa actggaactt gacaattata 1020
aatagtaata gtgaagaaaa aatagaaagg ttgcaattat ataggccatg ggtggctcaa 1080
20
aactttgaac atttgagctt aaacaaatge cactctcatg cattctaaat taaaaagtta 1140
aaatgattaa tagttcaggt ggaagaaata agcatacttt ttgggttttc tacacatttt 1200
25 gtgtagacaa ttttaatgtc agtgetgetg tgaactaaag tatgtcattt atgctcaaag 1260
tttaattctt cttettggga tattttaaaa atgctactga gattctgetg taaatatgac 1320
tagagaatat attgggtttg ctttatttca taggcttaat tctttgtaaa tctgaatgac 1380
30
cataatagaa atacatttct tgtggcaagt aattcacagt tgtaaagtaa ataggaaaaa 1440
ttattttatt tttattgatg tacattgata gatgccataa atcagtagca aaaggcactt 1500
35 ctaaaggtaa gtggtttaag ttgectcaag agagggacaa tgtagcttta ttttacaaga 1560
aggcatagtt agatttctat gaaatattta ttctgtacag ttttatatag ttttggttca 1620
caaaagtaat tattcttggg tgcctttcaa gaaaattaaa aatactactc actacaataa 1680
40
aactaaaatg aaaa 1694
<210> 27
45 211> 841
<212> PRT
213> A
<400> 27
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01815161. 2 FroA & OBE6T/1323
Met Lys Leu Trp Ile His Leu Phe Tyr Ser Ser Leu Leu Ala Cys Ile
1 5 10 15
5
Ser Leu His Ser Gln Thr Pro Val Leu Ser Ser Arg Gly Ser Cys Asp
20 25 30
10 Ser Leu Cys Asn Cys Glu Glu Lys Asp Gly Thr Met Leu Ile Asn Cys
35 40 45
Glu Ala Lys Gly Ile Lys Met Val Ser Glu Ile Ser Val Pro Pro Ser
15 50 55 60
Arg Pro Phe Gln Leu Ser Leu Leu Asn Asn Gly Leu Thr Met Leu His
65 70 75 80
20
Thr Asn Asp Phe Ser Gly Leu Thr Asn Ala Ile Ser Ile His Leu Gly
85 90 95
25
Phe Asn Asn Ile Ala Asp Ile Glu Ile Gly Ala Phe Asn Gly Leu Gly
100 105 110
30 Leu Leu Lys Gln Leu His Ile Asn His Asn Ser Leu Glu Ile Leu Lys
115 120 125
Glu Asp Thr Phe His Gly Leu Glu Asn Leu Glu Phe Leu Gln Ala Asp
35 130 135 140
Asn Asn Phe Ile Thr Val Ile Glu Pro Ser Ala Phe Ser Lys Leu Asn
145 150 155 160
40
Arg Leu Lys Val Leu Ile Leu Asn Asp Asn Ala Ile Glu Ser Leu Pro
165 170 175
45

Pro Asn Ile Phe Arg Phe
180

Val Pro Leu Thr His
185

139

Leu Asp Leu Arg Gly
190



01815161. 2 FFodl & HE68/132151
Asn Gln Leu Gln Thr Leu Pro Tyr Val Gly Phe Leu Glu His Ile Gly
195 200 205
5 Arg Ile Leu Asp Leu Gln Leu Glu Asp Asn Lys Trp Ala Cys Asn Cys
210 215 220
Asp Leu Leu Gln Leu Lys Thr Trp Leu Glu Asn Met Pro Pro Gln Ser
10 225 230 235 240
Ile Ile Gly Asp Val Val Cys Asn Ser Pro Pro Phe Phe Lys Gly Ser
245 250 255
15
Ile Leu Ser Arg Leu Lys Lys Glu Ser Ile Cys Pro Thr Pro Pro Val
260 265 270
20
Tyr Glu Glu His Glu Asp Pro Ser Gly Ser Leu His Leu Ala Ala Thr
275 280 285
25 Ser Ser Ile Asn Asp Ser Arg Met Ser Thr Lys Thr Thr Ser Ile Leu
290 295 300
Lys Leu Pro Thr Lys Ala Pro Gly Leu Ile Pro Tyr Ile Thr Lys Pro
30 305 310 3156 320
Ser Thr Gln Leu Pro Gly Pro Tyr Cys Pro Ile Pro Cys Asn Cys Lys
325 330 335
35
Val Leu Ser Pro Ser Gly Leu Leu Ile His Cys Gln Glu Arg Asn Ile
340 345 350
40
Glu Ser Leu Ser Asp Leu Arg Pro Pro Pro Gln Asn Pro Arg Lys Leu
355 360 365
45 Ile Leu Ala Gly Asn Ile Ile His Ser Leu Met Lys Ser Asp Leu Val
370 375 380
Glu Tyr Phe Thr Leu Glu Met Leu His Leu Gly Asn Asn Arg Ile Glu
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385 390 395 400
Val Leu Glu Glu Gly Ser Phe Met Asn Leu Thr Arg Leu Gln Lys Leu
5 405 410 415
Tyr Leu Asn Gly Asn His Leu Thr Lys Leu Ser Lys Gly Met Phe Leu
420 425 430
10
Gly Leu His Asn Leu Glu Tyr Leu Tyr Leu Glu Tyr Asn Ala Ile Lys
435 440 445
15
Glu Ile Leu Pro Gly Thr Phe Asn Pro Met Pro Lys Leu Lys Val Leu
450 455 460
20 Tyr Leu Asn Asn Asn Leu Leu Gln Val Leu Pro Pro His Ile Phe Ser
465 470 475 480
Gly Val Pro Leu Thr Lys Val Asn Leu Lys Thr Asn Gln Phe Thr His
25 485 490 495
Leu Pro Val Ser Asn Ile Leu Asp Asp Leu Asp Leu Leu Thr Gln Ile
500 505 510
30
Asp Leu Glu Asp Asn Pro Trp Asp Cys Ser Cys Asp Leu Val Gly Leu
515 520 525
35
Gln Gln Trp Ile Gln Lys Leu Ser Lys Asn Thr Val Thr Asp Asp Ile
530 535 540
40 Leu Cys Thr Ser Pro Gly His Leu Asp Lys Lys Glu Leu Lys Ala Leu
545 550 555 560
Asn Ser Glu Ile Leu Cys Pro Gly Leu Val Asn Asn Pro Ser Met Pro
45 565 570 575

Thr

Gln Thr Ser Tyr Leu Met Val Thr Thr Pro Ala Thr Thr Thr Asn
580 585 590
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Thr Ala Asp Thr Ile Leu Arg Ser Leu Thr Asp Ala Val Pro Leu Ser
595 600 605
5
Val Leu Ile Leu Gly Leu Leu Ile Met Phe Ile Thr Ile Val Phe Cys
610 615 620
10
Ala Ala Gly Ile Val Val Leu Val Leu His Arg Arg Arg Arg Tyr Lys
625 630 635 640
15 Lys Lys Gln Val Asp Glu Gln Met Arg Asp Asn Ser Pro Val His Leu
645 650 655
Gln Tyr Ser Met Tyr Gly His Lys Thr Thr His His Thr Thr Glu Arg
20 660 665 670
Pro Ser Ala Ser Leu Tyr Glu Gln His Met Val Ser Pro Met Val His
675 680 685
25
Val Tyr Arg Ser Pro Ser Phe Gly Pro Lys His Leu Glu Glu Glu Glu
690 695 700
30
Glu Arg Asn Glu Lys Glu Gly Ser Asp Ala Lys His Leu Gln Arg Ser
705 710 715 720
35 Leu Leu Glu Gln Glu Asn His Ser Pro Leu Thr Gly Ser Asn Met Lys
725 730 735
Tyr Lys Thr Thr Asn Gln Ser Thr Glu Phe Leu Ser Phe Gln Asp Ala
40 740 745 750
Ser Ser Leu Tyr Arg Asn Ile Leu Glu Lys Glu Arg Glu Leu Gln Gln
755 760 765
45
Leu Gly Ile Thr Glu Tyr Leu Arg Lys Asn Ile Ala Gln Leu Gln Pro

770 775

142
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10

15

20

25

30

35

40

45

Asp Met Glu Ala His Tyr Pro Gly Ala His Glu Glu Leu Lys Leu Met
785 790 795 800

Glu Thr Leu Met Tyr Ser Arg Pro Arg Lys Val Leu Val Glu Gln Thr
805 810 815

Lys Asn Glu Tyr Phe Glu Leu Lys Ala Asn Leu His Ala Glu Pro Asp
820 825 830

Tyr Leu Glu Val Leu Glu Gln Gln Thr
835 840

<210> 28
<211> 639
<212> DNA
213> A

<220>

<221> DS

<222> (1)..(636)
223>

<400> 28

atg gtt tta ccc tca tat tca aaa tca gag gga ggg tca tta ttg gat
Met Val Leu Pro Ser Tyr Ser Lys Ser Glu Gly Gly Ser Leu Leu Asp
1 5 10 15

atc tac tgt tta ctc acg tat tgg atg gag gtg gtg ccc acc cte ttg
Ile Tyr Cys Leu Leu Thr Tyr Trp Met Glu Val Val Pro Thr Leu Leu
20 25 30

gca gag aca aag att cca gcc act gat gtc get gat gec age ctg aat
Ala Glu Thr Lys Ile Pro Ala Thr Asp Val Ala Asp Ala Ser Leu Asn
35 40 45

gaa tgt tcc agt acc gaa agg aaa caa gac gta gtg ttg ctg ttc gtg
Glu Cys Ser Ser Thr Glu Arg Lys Gln Asp Val Val Leu Leu Phe Val
50 55 60

acc ttg tcc cac aca cag cca cct ctg ttt cac ctg cct tat gtc cag

Thr Leu Ser His Thr Gln Pro Pro Leu Phe His Leu Pro Tyr Val Gln
65 70 75 80

143

48

96

144
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aaa ccc tta atc tct aat gtg gag cag ctg atc ctg ggg atc ccg gge 288
Lys Pro Leu Ile Ser Asn Val Glu Gln Leu Ile Leu Gly Ile Pro Gly
85 90 95

5 cag aat cgc cgg gag ata ggc cat ggc cag gat atc ttt cca gca gag 336
Gln Asn Arg Arg Glu Ile Gly His Gly Gln Asp Ile Phe Pro Ala Glu
100 105 110

aag ctc tgc cat ctg cag gat cgc aag gtg aac ctt cac aga gct gcc 384
10 Lys Leu Cys His Leu Gln Asp Arg Lys Val Asn Leu His Arg Ala Ala
115 120 125

tgg ggc gag tgt att gtt geca ccc aag act ctc age ttc tct tac tgt 432
Trp Gly Glu Cys Ile Val Ala Pro Lys Thr Leu Ser Phe Ser Tyr Cys
15 130 135 140

cag ggg acc tgc ccg gee ctc aac agt gag ctc cgt cat tcc age ttt 480
Gln Gly Thr Cys Pro Ala Leu Asn Ser Glu Leu Arg His Ser Ser Phe
145 150 155 160
20
gag tgc tat aag agg gca gta cct acc tgt ccc tgg ctec tte cag acc 528
Glu Cys Tyr Lys Arg Ala Val Pro Thr Cys Pro Trp Leu Phe Gln Thr
165 170 175

25 tge cgt ccc acc atg gtc aga ctc ttc tee ctg atg gtc cag gat gac 576
Cys Arg Pro Thr Met Val Arg Leu Phe Ser Leu Met Val Gln Asp Asp
180 185 190

gaa cac aag atg agt gtg cac tat gtg aac act tcc ttg gtg gag aag 624
30 Glu His Lys Met Ser Val His Tyr Val Asn Thr Ser Leu Val Glu Lys
195 200 205

tgt ggec tge tct tga 639

Cys Gly Cys Ser
35 210

<210> 29
211> 212
40 <212> PRT
Q13> A
<400> 29
45 Met Val Leu Pro Ser Tyr Ser Lys Ser Glu Gly Gly Ser Leu Leu Asp
1 5 10 15

Ile Tyr Cys Leu Leu Thr Tyr Trp Met Glu Val Val Pro Thr Leu Leu
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20 25 30
Ala Glu Thr Lys Ile Pro Ala Thr Asp Val Ala Asp Ala Ser Leu Asn
5 35 40 45
Glu Cys Ser Ser Thr Glu Arg Lys Gln Asp Val Val Leu Leu Phe Val
50 55 60
10
Thr Leu Ser His Thr Gln Pro Pro Leu Phe His Leu Pro Tyr Val Gln
65 70 75 80
15
Lys Pro Leu Ile Ser Asn Val Glu Gln Leu Ile Leu Gly Ile Pro Gly
85 90 95
20 Gln Asn Arg Arg Glu Ile Gly His Gly Gln Asp Ile Phe Pro Ala Glu
100 105 110
Lys Leu Cys His Leu Gln Asp Arg Lys Val Asn Leu His Arg Ala Ala
25 115 120 125
Trp Gly Glu Cys Ile Val Ala Pro Lys Thr Leu Ser Phe Ser Tyr Cys
130 135 140
30
Gln Gly Thr Cys Pro Ala Leu Asn Ser Glu Leu Arg His Ser Ser Phe
145 150 155 160
35
Glu Cys Tyr Lys Arg Ala Val Pro Thr Cys Pro Trp Leu Phe Gln Thr
165 170 175
40 Cys Arg Pro Thr Met Val Arg Leu Phe Ser Leu Met Val Gln Asp Asp
180 185 190
Glu His Lys Met Ser Val His Tyr Val Asn Thr Ser Leu Val Glu Lys
45 195 200 205
Cys Gly Cys Ser
210

145
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<210> 30
<211> 1061
5 <212> DNA

Q13> A
<220>
<221> CDS

10 <222> (204).. (860)
223>

<400> 30
15 tggccaggeca gaggtctgtg gagtggagag gegaggectc acggtggaac tctcagatga 60
cagcatgcag gcaccaagag agtggacgca catacagaag acagccatge actgagetgg 120

ggacatgcaa caataacagg tgagttccaa caaattggtt caaaaagagg ggggataaac 180

20
acgetggeee atgetgggea age atg gea cca cct tcec agg cac tgt ctt ctt 233
Met Ala Pro Pro Ser Arg His Cys Leu Leu
1 5 10
25 ctg atc age act ctg ggt gtc ttt geca ctt aac tge ttc acc aaa ggt 281
Leu Ile Ser Thr Leu Gly Val Phe Ala Leu Asn Cys Phe Thr Lys Gly
15 20 25
cag aag aac agc acg ctc atc ttc aca agg gaa aac acc att cgg aac 329
30 Gln Lys Asn Ser Thr Leu Ile Phe Thr Arg Glu Asn Thr Ile Arg Asn
30 35 40
tge age tgt tct geg gac atc cgg gat tgt gac tac agt ttg gecc aac 377
Cys Ser Cys Ser Ala Asp Ile Arg Asp Cys Asp Tyr Ser Leu Ala Asn
35 45 50 55
ctg atg tgc aac tgt aaa acc gtc ctg ccc ctt gca gta gag cga acc 425
Leu Met Cys Asn Cys Lys Thr Val Leu Pro Leu Ala Val Glu Arg Thr
60 65 70
40
agc tac aat ggc cat ctg acc atc tgg ttc acg gac aca tct gecg ctg 473
Ser Tyr Asn Gly His Leu Thr Ile Trp Phe Thr Asp Thr Ser Ala Leu
75 80 85 90
45 gge cac ctg ctg aac ttc acg ctg gtc caa gac ctg aag ctt tce ctg 521
Gly His Leu Leu Asn Phe Thr Leu Val Gln Asp Leu Lys Leu Ser Leu
95 100 105
tgc age acc aac act ctc ccc act gaa tac ctg get att tgt ggt ctg 569
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Cys Ser Thr Asn Thr Leu Pro Thr Glu Tyr Leu Ala Ile Cys Gly Leu
110 115 120
aag agg ctg cgc atc aac atg gag gcc aag cat ccc ttc cca gag cag 617
5 Lys Arg Leu Arg Ile Asn Met Glu Ala Lys His Pro Phe Pro Glu Gln
125 130 135
agc tta ctc atc cat agc ggt ggg gac agt gac tcc aga gag aag ccc 665
Ser Leu Leu Ile His Ser Gly Gly Asp Ser Asp Ser Arg Glu Lys Pro
10 140 145 150
atg tgg tta cac aaa ggc tgg cag cca tgt atg tat atc tca ttc tta 713
Met Trp Leu His Lys Gly Trp Gln Pro Cys Met Tyr Ile Ser Phe Leu
155 160 165 170
15
gat atg gct ctt ttc aac agg gac tca gcc tta aaa tca tat agt att 761
Asp Met Ala Leu Phe Asn Arg Asp Ser Ala Leu Lys Ser Tyr Ser Ile
175 180 185
20 gaa aac gtt acc agc att gcc aac aac ttt cct gac ttt tet tac ttt 809
Glu Asn Val Thr Ser Ile Ala Asn Asn Phe Pro Asp Phe Ser Tyr Phe
190 195 200
aga acc ttc cca atg cca agc aac aaa age tat gtt gtc aca ttt att 857
25 Arg Thr Phe Pro Met Pro Ser Asn Lys Ser Tyr Val Val Thr Phe Ile
205 210 215
tac tagcataata actgtgtcca gctgectgga actttggcaa atgatgaata 910
Tyr
30
atttgcagaa ggaatctgga aataaggccg tgagataggt atccctaccce acaactgtge 970
ctctctecge aggetccatt tgcaacacag ccacacatac caataaccag ctctectgtte 1030
35
tgetetgtge ccaactgega gaacactttt g 1061
<210> 31
40 211> 219
<212> PRT
213> A
<400> 31
45

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

1

5

10

147
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Val Phe Ala Leu Asn Cys Phe Thr Lys Gly Gln Lys Asn Ser Thr Leu
20 25 30
5 Ile Phe Thr Arg Glu Asn Thr Ile Arg Asn Cys Ser Cys Ser Ala Asp
35 40 45
Ile Arg Asp Cys Asp Tyr Ser Leu Ala Asn Leu Met Cys Asn Cys Lys
10 50 55 60
Thr Val Leu Pro Leu Ala Val Glu Arg Thr Ser Tyr Asn Gly His Leu
65 70 75 80
15
Thr Ile Trp Phe Thr Asp Thr Ser Ala Leu Gly His Leu Leu Asn Phe
85 90 95
20
Thr Leu Val Gln Asp Leu Lys Leu Ser Leu Cys Ser Thr Asn Thr Leu
100 105 110
25 Pro Thr Glu Tyr Leu Ala Ile Cys Gly Leu Lys Arg Leu Arg Ile Asn
115 120 125
Met Glu Ala Lys His Pro Phe Pro Glu Gln Ser Leu Leu Ile His Ser
30 130 135 140
Gly Gly Asp Ser Asp Ser Arg Glu Lys Pro Met Trp Leu His Lys Gly
145 150 155 160
35
Trp Gln Pro Cys Met Tyr Ile Ser Phe Leu Asp Met Ala Leu Phe Asn
165 170 175
40
Arg Asp Ser Ala Leu Lys Ser Tyr Ser Ile Glu Asn Val Thr Ser Ile
180 185 190
45 Ala Asn Asn Phe Pro Asp Phe Ser Tyr Phe Arg Thr Phe Pro Met Pro

195

200

205

Ser Asn Lys Ser Tyr Val Val Thr Phe Ile Tyr
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210 215

<210> 32
5 211> 921

<212> DNA

213> MER

<220>
10 221> CDS
<222> (255).. (890)
223>
15 <400> 32
accagtggtg acctcatgat ctcctegtca gttctgectg tgaagggtcc caccatctet 60
aacatcacca cactggagcc tcagcttctg agacaggaac tcttacagat gagccacaga 120
20 ctagagcacg tttatgcgeca ccacgggage acatgctatc agtgetggeg gagagtttgg 180

gggtaaggag gtgacctaca atggactggc tcatgaggga gaaacaggaa cacaccagtc 240

catgctggac aaga atg aca tca cct tcc age ttc tge cte ctt ctg cte 290

25 Met Thr Ser Pro Ser Ser Phe Cys Leu Leu Leu Leu
1 5 10

caa gcg cta gge atc gtt gee ctt gge cac ttc aca aaa get cag aac 338

Gln Ala Leu Gly Ile Val Ala Leu Gly His Phe Thr Lys Ala Gln Asn
30 15 20 25

aac aca ctg att ttc aca aaa gga aat acc att cgc aac tgc agc tgc 386

Asn Thr Leu Ile Phe Thr Lys Gly Asn Thr Ile Arg Asn Cys Ser Cys

30 35 40

35

cca gta gac atc agg gac tgt gac tac agt ttg gct aac ttg ata tgc 434

Pro Val Asp Ile Arg Asp Cys Asp Tyr Ser Leu Ala Asn Leu Ile Cys

45 50 55 60
40 agc tgt aag tct atc ctg cct tet gee atg gag caa acc age tat cat 482

Ser Cys Lys Ser Ile Leu Pro Ser Ala Met Glu Gln Thr Ser Tyr His

65 70 75

ggc cat ctg acc atc tgg ttc aca gat ata tcc aca ttg ggec cac gtg 530

45 Gly His Leu Thr Ile Trp Phe Thr Asp Ile Ser Thr Leu Gly His Val
80 85 90
ctg aag ttc act ctg gtc caa gac ttg aag ctt tcc cta tgt ggt tce 578

Leu Lys Phe Thr Leu Val Gln Asp Leu Lys Leu Ser Leu Cys Gly Ser

149



01815161. 2 7oAl &K ET8/132T

95 100 105

agc acc ttc ccc acc aag tac ctg get atc tgt ggg ctg cag agg ctt 626
Ser Thr Phe Pro Thr Lys Tyr Leu Ala Ile Cys Gly Leu Gln Arg Leu
5 110 115 120

cge atc cat act aag gcc agg cat ccc tcc cgg ggg cag agt ttg cte 674
Arg Ile His Thr Lys Ala Arg His Pro Ser Arg Gly Gln Ser Leu Leu
125 130 135 140
10
atc cac agc aga agg gaa ggc agt tcc ttg tac aaa ggc tgg caa aca 722
Ile His Ser Arg Arg Glu Gly Ser Ser Leu Tyr Lys Gly Trp Gln Thr
145 150 155

15 tgt atg ttc atc tca ttc tta gat gtg gect ctt ttc aac ggg gac tca 770
Cys Met Phe Ile Ser Phe Leu Asp Val Ala Leu Phe Asn Gly Asp Ser
160 165 170

tct tta aag tca tac agt att gac aac att tct age ctc gee agt gac 818
20 Ser Leu Lys Ser Tyr Ser Ile Asp Asn Ile Ser Ser Leu Ala Ser Asp
175 180 185

ttt cct gac ttt tct tac ttt aaa acg tcc cca atg cca agc aac aga 866
Phe Pro Asp Phe Ser Tyr Phe Lys Thr Ser Pro Met Pro Ser Asn Arg
25 190 195 200

agc tat gtt gtc aca gtt att tac tagcatcctg tgtcectcca ccaggaacte 920
Ser Tyr Val Val Thr Val Ile Tyr
205 210

30
t 921

<210> 33
35 211> 212

<212> PRT

213> /IERR

<400> 33
40

Met Thr Ser Pro Ser Ser Phe Cys Leu Leu Leu Leu Gln Ala Leu Gly
1 5 10 15

45 Ile Val Ala Leu Gly His Phe Thr Lys Ala Gln Asn Asn Thr Leu Ile
20 25 30

Phe Thr Lys Gly Asn Thr Ile Arg Asn Cys Ser Cys Pro Val Asp Ile
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35 40 45
Arg Asp Cys Asp Tyr Ser Leu Ala Asn Leu Ile Cys Ser Cys Lys Ser
5 50 55 60
Ile Leu Pro Ser Ala Met Glu Gln Thr Ser Tyr His Gly His Leu Thr
65 70 75 80
10
Ile Trp Phe Thr Asp Ile Ser Thr Leu Gly His Val Leu Lys Phe Thr
85 90 95
15
Leu Val Gln Asp Leu Lys Leu Ser Leu Cys Gly Ser Ser Thr Phe Pro
100 105 110
20 Thr Lys Tyr Leu Ala Ile Cys Gly Leu Gln Arg Leu Arg Ile His Thr
115 120 125
Lys Ala Arg His Pro Ser Arg Gly Gln Ser Leu Leu Ile His Ser Arg
25 130 135 140
Arg Glu Gly Ser Ser Leu Tyr Lys Gly Trp Gln Thr Cys Met Phe Ile
145 150 155 160
30
Ser Phe Leu Asp Val Ala Leu Phe Asn Gly Asp Ser Ser Leu Lys Ser
165 170 175
35
Tyr Ser Ile Asp Asn Ile Ser Ser Leu Ala Ser Asp Phe Pro Asp Phe
180 185 190
40 Ser Tyr Phe Lys Thr Ser Pro Met Pro Ser Asn Arg Ser Tyr Val Val
195 200 205
Thr Val Ile Tyr
45 210

210> 34
<211> 693
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20

25
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45

<212> DNA
213> A

<220>

<221> CDS

222>
223>

(..

<400> 34

atg gcc
Met Ala
1

ggg ctt
Gly Leu

agt tct
Ser Ser

gge cte
Gly Leu
50

gac atc
Asp Ile
65

cag gcc
Gln Ala

atc tet
Ile Ser

gcc aaa
Ala Lys

gge cte
Gly Leu
130

cgg gac
Arg Asp
145

tct
Ser

ttg
Leu

tat
Tyr
35

tgg
Trp

tat

atg
Met

gtg
Val

gac
Asp
115

ctg
Leu

tte
Phe

(690)

ctt gge ctc caa
Leu Gly Leu Gln

gge aca ctg gtt
Gly Thr Leu Val
20

gtc ggt gee age
Val Gly Ala Ser

atg gaa tgt gcc
Met Glu Cys Ala
55

agc acc ctt ctg
Ser Thr Leu Leu
70

atg gtg aca tcc
Met Val Thr Ser
85

gtg ggec atg aga
Val Gly Met Arg
100

aga gtg gecg gta
Arg Val Ala Val

gga ttc att cct
Gly Phe Ile Pro
135

tac tca cca ctg
Tyr Ser Pro Leu
150

ctt gtg ggc
Leu Val Gly
10

gcc atg ctg
Ala Met Leu
25

att gtg aca
Ile Val Thr
40

aca cac agc
Thr His Ser

gge ctg cce
Gly Leu Pro

agt gca atc
Ser Ala Ile
90

tge aca gtc
Cys Thr Val
105

geca ggt gga
Ala Gly Gly
120

gtt gec tgg
Val Ala Trp
gtg cct gac

Val Pro Asp

152

tac
Tyr

cte
Leu

gea
Ala

aca
Thr

get
Ala
75

tee
Ser

tte
Phe

gtc
Val

aat
Asn

agce

atce
Ile

cce
Pro

gtt
Val

ggc
Gly
60

gac

Asp

tce
Ser

tge
Cys

ttt
Phe

ctt
Leu
140

atg

cta

gge

ctt ctg

Leu Gly Leu Leu

agce
Ser

ggc
Gly
45

atc

tgg
Trp
30

ttc
Phe

acc

15

aaa aca
Lys Thr

tcc aag
Ser Lys

cag tgt

Ile Thr Gln Cys

atc

Ile

ctg
Leu

cag
Gln

ttc
Phe
125

cat
His

aaa

cag
Gln

gee
Ala

gaa
Glu
110

atc
Ile

g8g
Gly

ttt

Ser Met Lys Phe

155

ggt gce
Gly Ala
80

tge att
Cys Ile
95

tece cga
Ser Arg

ctt gga
Leu Gly

atc cta
Ile Leu

gag att
Glu Ile
160

48

96

144

192

240

288

336

384

432

480
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gga gag gect ctt tac ttg gge att att tct tec ctg tte tece ctg ata 528
Gly Glu Ala Leu Tyr Leu Gly Ile Ile Ser Ser Leu Phe Ser Leu Ile
165 170 175
5
get gga atc atc cte tge ttt tce tge teca tec cag aga aat cge tce 576
Ala Gly Ile Ile Leu Cys Phe Ser Cys Ser Ser Gln Arg Asn Arg Ser
185 190
10 aac tac tac gat gecc tac caa gec caa cet ctt gec aca agg age tet 624
Asn Tyr Tyr Asp Ala Tyr Gln Ala Gln Pro Leu Ala Thr Arg Ser Ser
195 200 205
cca agg gct ggt caa cct ccc aaa gtc aag agt gag ttc aat tcc tac 672
15 Pro Arg Ala Gly Gln Pro Pro Lys Val Lys Ser Glu Phe Asn Ser Tyr
210 215 220
agc ctg aca ggg tat gtg tga 693
Ser Leu Thr Gly Tyr Val
20 225 230
210> 35
211> 230
25 <212> PRT
Q13> A
<400> 35
30 Met Ala Ser Leu Gly Leu Gln Leu Val Gly Tyr Ile Leu Gly Leu Leu
1 5 10 15
Gly Leu Leu Gly Thr Leu Val Ala Met Leu Leu Pro Ser Trp Lys Thr
35 25 30
Ser Ser Tyr Val Gly Ala Ser Ile Val Thr Ala Val Gly Phe Ser Lys
35 40 45
40
Gly Leu Trp Met Glu Cys Ala Thr His Ser Thr Gly Ile Thr Gln Cys
50 55 60
45

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

65

70 75 80
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10

15

20

25

30

35

40

45

Gln Ala Met Met Val Thr Ser Ser Ala Ile Ser Ser Leu Ala Cys

85 90

Ile Ser Val Val Gly Met Arg Cys Thr Val Phe Cys Gln
100 105

Ala Lys Asp Arg Val Ala Val Ala Gly Gly Val Phe Phe
115 120 125

Gly Leu Leu Gly Phe Ile Pro Val Ala Trp Asn Leu His
130 135 140

Arg Asp Phe Tyr Ser Pro Leu Val Pro Asp Ser Met Lys
145 150 155

Gly Glu Ala Leu Tyr Leu Gly Ile Ile Ser Ser Leu Phe
165 170

95

Glu Ser

110

Ile Leu

Gly Ile

Phe Glu

Ser Leu
175

Ile

Arg

Gly

Leu

Ile

160

Ile

Ala Gly Ile Ile Leu Cys Phe Ser Cys Ser Ser Gln Arg Asn Arg Ser

180 185

Asn Tyr Tyr Asp Ala Tyr Gln Ala Gln Pro Leu Ala Thr
195 200 205

190

Arg Ser

Ser

Pro Arg Ala Gly Gln Pro Pro Lys Val Lys Ser Glu Phe Asn Ser Tyr

210 215 220

Ser Leu Thr Gly Tyr Val
225 230

<210> 36
<211> 1002
<212> DNA
213> A

<220>
<221> misc_feature
<222> (998).. (998)
223> R4NEH
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<400> 36
tggettceega gttcattact acaggaaaaa ctgttctctt ctgtggeaca gagaaccctg 60
5
cttcaaagca gaagtagcag ttccggagtc cagetggeta aaactcatcc cagaggataa 120
tggcaaccca tgccttagaa atcgetggge tgtttcttgg tggtgttgga atggtgeggea 180
10 cagtggetgt cactgtcatg cctcagtgga gagtgtcgge cttcattgaa aacaacatcg 240
tggtttttga aaacttctgg gaaggactgt ggatgaattg cgtgaggcag getaacatca 300
ggatgcagtg caaaatctat gattccctge tggetettte tccggaccta caggeageca 360
15
gaggactgat gtgtgetget tcegtgatgt ccttcttgge tttcatgatg gecatecttg 420
gcatgaaatg caccaggtge acgggggaca atgagaaggt gaaagctcac attctgetga 480
20 cggetggaat caatctcatc atcacgggea tggtggggge caaccctgtg aacctggttt 540
ccaatgcecat catcagagat ttttttaccc caatagtgaa tgttgcccaa aaacgtgage 600
ttggagaage tctctactta ggatggacca cggcactggt getsattgtt ggaggagetce 660
25
tgttetgetg cgttttttgy tgcaacgaaa agagcagtag ctacagatac tcgatacctt 720
cccatcgecac aacccaaaaa agttatcaca ccggaaagaa gtcaccgage gtctactcca 780
30 gaagtcagta tgtgtagttg tgtatgtttt tttaacttta ctataaagcc atgcaaatga 840
caaaaatcta tattactttc tcaaaatgga ccccaaagaa actttgattt actgttctta 900
actgcctaat cttaattaca ggaactgtge atcagctatt tatgattcta taagctattt 960
35
cagcagaatg agatattaaa tccaatgctt tgattgtnct ag 1002
210> 37
40 211> 225
212> PRT
213> A
<400> 37
45

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

1

5

10

155

15
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15

20

25

30

35

40

45

Gly Met Val Gly Thr Val Ala Val Thr Val Met Pro Gln Trp Arg Val

20

25

30

Ser Ala Phe Ile Glu Asn Asn Ile Val Val Phe Glu Asn Phe Trp Glu

35

Gly Leu Trp Met Asn Cys
50

Lys Ile Tyr Asp Ser Leu
65 70

Arg Gly Leu Met Cys Ala
85

Met Ala Ile Leu Gly Met
100

Lys Val Lys Ala His Ile
115

Thr Gly Met Val Gly Ala
130

Ile Arg Asp Phe Phe Thr
145 150

Leu Gly Glu Ala Leu Tyr
165

Val Gly Gly Ala Leu Phe
180

Ser Ser Tyr Arg Tyr Ser
195

Tyr His Thr Gly Lys Lys

40

Val Arg Gln Ala Asn Ile
55 60

Leu Ala Leu Ser Pro Asp
75

Ala Ser Val Met Ser Phe
90

Lys Cys Thr Arg Cys Thr
105

Leu Leu Thr Ala Gly Ile
120

Asn Pro Val Asn Leu Val
135 140

Pro Ile Val Asn Val Ala
155

Leu Gly Trp Thr Thr Ala
170

Cys Cys Val Phe Cys Cys
185

Ile Pro Ser His Arg Thr
200

Ser Pro Ser Val Tyr Ser

156

45

Arg Met Gln Cys

Leu Gln Ala Ala
80

Leu Ala Phe Met
95

Gly Asp Asn Glu
110

Asn Leu Ile
125

Ile

Ser Asn Ala Ile

Gln Lys Arg Glu
160

Leu Val Leu Ile
175

Asn Glu Lys Ser

190

Thr Gln Lys Ser

205

Arg Ser Gln Tyr



01815161. 2 & &K FE85/132T

210 215 220

Val
5 225

<210> 38

<211> 833
10 <212> DNA

213> A

<220>
221> CDS

15 <222> (159).. (830)
223>

<400> 38
20 ccaagttcag tcacagctac tgatttggac taaaacgtta tgggcagcag ccaaggagaa 60
catcatcaaa gacttctcta gactcaaaag gcttccacgt tctacatctt gagcatcttc 120

taccactccg aattgaacca gtcttcaaag taaaggca atg geca ttt tat ccc ttg 176

25 Met Ala Phe Tyr Pro Leu
1 5
caa att gct ggg ctg gtt ctt ggg ttc ctt ggc atg gtg ggg act ctt 224
Gln Ile Ala Gly Leu Val Leu Gly Phe Leu Gly Met Val Gly Thr Leu
30 10 15 20
gce aca acc ctt ctg cct cag tgg aga gta tca get ttt gtt gge age 272
Ala Thr Thr Leu Leu Pro Gln Trp Arg Val Ser Ala Phe Val Gly Ser
25 30 35
35
aac att att gtc ttt gag agg ctc tgg gaa ggg ctc tgg atg aat tge 320
Asn Ile Ile Val Phe Glu Arg Leu Trp Glu Gly Leu Trp Met Asn Cys
40 45 50
40 atc cga caa gcc agg gtc cgg ttg caa tge aag ttc tat age tce ttg 368
Ile Arg Gln Ala Arg Val Arg Leu Gln Cys Lys Phe Tyr Ser Ser Leu
55 60 65 70
ttg gct ctec ccg cct gee ctg gaa aca geec cgg gee cte atg tgt gtg 416
45 Leu Ala Leu Pro Pro Ala Leu Glu Thr Ala Arg Ala Leu Met Cys Val
75 80 85
get gtt get cte tec ttg atc gee ctg ctt att gge ate tgt gge atg 464

Ala Val Ala Leu Ser Leu Ile Ala Leu Leu Ile Gly Ile Cys Gly Met
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90 95 100

aag cag gtc cag tgc aca ggc tct aac gag agg gcc aaa geca tac ctt 512
Lys Gln Val Gln Cys Thr Gly Ser Asn Glu Arg Ala Lys Ala Tyr Leu
5 105 110 115

ctg gga act tca gga gtc ctc ttc atc ctg acg ggt atc ttc gtt ctg 560
Leu Gly Thr Ser Gly Val Leu Phe Ile Leu Thr Gly Ile Phe Val Leu
120 125 130
10
att ccg gtg age tgg aca gecc aat ata atc atc aga gat ttc tac aac 608
Ile Pro Val Ser Trp Thr Ala Asn Ile Ile Ile Arg Asp Phe Tyr Asn
135 140 145 150

15 cca gee atc cac ata ggt cag aaa cga gag ctg gga gea gea ctt tte 656
Pro Ala Ile His Ile Gly Gln Lys Arg Glu Leu Gly Ala Ala Leu Phe
155 160 165

ctt ggc tgg gca agc gect get gte cte ttc att gga ggeg gegt ctg ctt 704
20 Leu Gly Trp Ala Ser Ala Ala Val Leu Phe Ile Gly Gly Gly Leu Leu
170 175 180

tgt gga ttt tgc tgc tgc aac aga aag aag caa ggg tac aga tat cca 752
Cys Gly Phe Cys Cys Cys Asn Arg Lys Lys Gln Gly Tyr Arg Tyr Pro
25 185 190 195

gtg cct gge tac cgt gtg cca cac aca gat aag cga aga aat acg aca 800
Val Pro Gly Tyr Arg Val Pro His Thr Asp Lys Arg Arg Asn Thr Thr
200 205 210
30
atg ctt agt aag acc tcc acc agt tat gtc taa 833
Met Leu Ser Lys Thr Ser Thr Ser Tyr Val
215 220

35
<210> 39
211> 224
<212> PRT
213> A
40
<400> 39

Met Ala Phe Tyr Pro Leu Gln Ile Ala Gly Leu Val Leu Gly Phe Leu
1 5 10 15
45

Gly Met Val Gly Thr Leu Ala Thr Thr Leu Leu Pro Gln Trp Arg Val
20 25 30
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Ser Ala Phe Val Gly Ser Asn Ile Ile Val Phe Glu Arg Leu Trp Glu
35 40 45
5
Gly Leu Trp Met Asn Cys Ile Arg Gln Ala Arg Val Arg Leu Gln Cys
50 55 60
10 Lys Phe Tyr Ser Ser Leu Leu Ala Leu Pro Pro Ala Leu Glu Thr Ala
65 70 75 80
Arg Ala Leu Met Cys Val Ala Val Ala Leu Ser Leu Ile Ala Leu Leu
15 85 90 95
Ile Gly Ile Cys Gly Met Lys Gln Val Gln Cys Thr Gly Ser Asn Glu
100 105 110
20
Arg Ala Lys Ala Tyr Leu Leu Gly Thr Ser Gly Val Leu Phe Ile Leu
115 120 125
25
Thr Gly Ile Phe Val Leu Ile Pro Val Ser Trp Thr Ala Asn Ile Ile
130 135 140
30 Ile Arg Asp Phe Tyr Asn Pro Ala Ile His Ile Gly Gln Lys Arg Glu
145 150 155 160

35

40

45

Leu Gly Ala Ala Leu Phe Leu Gly Trp Ala Ser Ala Ala Val Leu Phe

165 170

175

Ile Gly Gly Gly Leu Leu Cys Gly Phe Cys Cys Cys Asn Arg Lys Lys

180 185

190

Gln Gly Tyr Arg Tyr Pro Val Pro Gly Tyr Arg Val Pro His Thr Asp

195

200 205

Lys Arg Arg Asn Thr Thr Met Leu Ser Lys Thr Ser Thr Ser Tyr Val

210

215 220

159
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10

15

20

25

30

35

40

45

<210>
<211>

212>

213>

<220>
221>
222>
<223>

40
393
DNA

CDS
(1)..

(390)

<400> 40

atg gcc gtg
Met Ala Val

1

:4:4°3
Gly

caa

att
Ile

gac

Gln Asp

ctg
Leu

ggc
Gly
65

tgg
Trp

tgg
Trp

ttt
Phe

gaa
Glu

tgg
Trp
50

tac
Tyr

ctg
Leu

gca

Ala

gac
Asp

cct
Pro
130

act
Thr

gee

Ala

atc
Ile

ggce
Gly
20

gcg
Ala

aac
Asn

ttg tac
Leu Tyr

35

tce
Ser

tgt
Cys

cge
Arg

ttc
Phe

acc
Thr

ctg
Leu

gag
Glu

gga
Gly

gag
Glu
85

cca cga
Pro Arg
100

cag
Gln

agg ggc aac
Arg Gly Asn
115

tag

tgt
Cys

att

cag
Gln

get

ggc
Gly

gee

Ile Ala Ala

Asn

gtc

cce
Pro

cga

Val Arg

ctg
Leu
70

att

Ile

gga
Gly

agc
Ser

55

g88
Gly

gga
Gly

ctg
Leu

cac
His

gta

ttg ggg ttc
Leu Gly Phe
10

acc tgc atg
Thr Cys Met
25

aca gct gtt

Val Thr Ala Val

40

gag
Glu

ctg
Leu

ggt
Gly

ctg
Leu

ctg
Leu
120

agc tct ggc
Ser Ser Gly

cca ggt aag
Pro Gly Lys
75

gga gag gaa
Gly Glu Glu
90

ggg agg gag
Gly Arg Glu

105

cac cag ggt
His Gln Gly

160

gtg
Val

gce
Ala

tte

Phe Asn Tyr

tte
Phe
60

ggc
Gly

act
Thr

gaa
Glu

gga
Gly

att
Ile

gtt
Val

tca ctg
Ser Leu
15

acc
Thr

tgg
Trp
30

cag
Gln

agc
Ser

aac tac cag

Gln

ggg
Gly
45

acc gag tgc
Thr Glu Cys

cgg
Arg

tct
Ser

cag gtg
Gln Val

gge
Gly
80

tct
Ser
95

gea
Ala

gte
Val

gec
Gly

ctg cga ttc
Leu Arg Phe
110

gtg
Val

ata gga gga cgg
Ile Gly Gly Arg
125

48

96

144

192

240

288

336

384

393
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210> 41
211> 130
<212> PRT
213> A
5
<400> 41
Met Ala Val Thr Ala Cys Gln Gly Leu Gly Phe Val Val Ser Leu Ile
1 5 10 15
10
Gly Ile Ala Gly Ile Ile Ala Ala Thr Cys Met Ala Gln Trp Ser Thr
20 25 30
15
Gln Asp Leu Tyr Asn Asn Pro Val Thr Ala Val Phe Asn Tyr Gln Gly
35 .40 45
20 Leu Trp Arg Ser Cys Val Arg Glu Ser Ser Gly Phe Thr Glu Cys Arg
50 55 60
Gly Tyr Phe Thr Leu Leu Gly Leu Pro Gly Lys Gly Gln Val Ser Gly
25 65 70 75 80
Trp Leu Glu Gly Glu Ile Gly Gly Gly Glu Glu Thr Ala Gly Ser Val
85 90 95
30
Trp Ala Pro Arg Gln Gly Leu Leu Gly Arg Glu Glu Leu Arg Phe Val
100 105 110
35
Phe Asp Arg Gly Asn Ser His Leu His Gln Gly Gly Ile Gly Gly Arg
115 120 125
40 Glu Pro
130
210> 42
45 211> 2247
<212> DNA
213> A
<220>
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10

15

20

25

30

35

40

45

221>
222>
223>

<220>
221>
<222>
<223>

<220>
221>
222>
223>

<2205
221>
<222>
223>

<220>
<221
<222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
<221>
<222>
<223>

<400>

misc_feature
(742). . (742)
RIMEE

misc_feature
(747).. (747)
RanEE

misc_feature
(793).. (793)
RENEE

misc_feature
(814).. (814)
REEE

misc_feature
(828). . (828)
RENEE

misc_feature
(850). . (850)
REnEE

misc_feature
(906). . (906)
REEE

CDS
(1).. (2244)

42

atg gag gca aat cag tgc ccc ctg gtt gtg gaa cca tct tac cca gac 48

162
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Met Glu Ala Asn Gln Cys Pro Leu Val Val Glu Pro Ser Tyr Pro Asp

1 5 10 15
ctg gtc atc aat gta gga gaa gtg act ctt gga gaa gaa aac aga aaa 96
5 Leu Val Ile Asn Val Gly Glu Val Thr Leu Gly Glu Glu Asn Arg Lys
20 25 30
aag ctg cag aaa att cag aga gac caa gag aag gag aga gtt atg cgg 144
: Lys Leu Gln Lys Ile Gln Arg Asp Gln Glu Lys Glu Arg Val Met Arg
10 35 40 45
get gea tgt get tta tta aac tca gga gga gga gtg att cga atg gee 192
Ala Ala Cys Ala Leu Leu Asn Ser Gly Gly Gly Val Ile Arg Met Ala
50 55 60
15
aag aag gtt gag cat ccc gtg gag atg gga ctg gat tta gaa cag tct 240
Lys Lys Val Glu His Pro Val Glu Met Gly Leu Asp Leu Glu Gln Ser
65 70 75 80
20 ttg aga gag ctt att cag toct tca gat ctg cag get tte ttt gag acc 288
Leu Arg Glu Leu Ile Gln Ser Ser Asp Leu Gln Ala Phe Phe Glu Thr
85 90 95
aag caa caa gga agg tgt ttt tac att ttt gtt aaa tct tgg agc agt 336
25 Lys Gln Gln Gly Arg Cys Phe Tyr Ile Phe Val Lys Ser Trp Ser Ser
100 105 110
gge cct ttec cct gaa gat cge tct gtc aag ccc cge ctt tge age cte 384
Gly Pro Phe Pro Glu Asp Arg Ser Val Lys Pro Arg Leu Cys Ser Leu
30 115 120 125
agt tct tca tta tac cgt aga tct gag acc tct gtg cgt tce atg gac 432
Ser Ser Ser Leu Tyr Arg Arg Ser Glu Thr Ser Val Arg Ser Met Asp
130 135 140
35
tca aga gag gca ttc tgt ttc ctg aag acc aaa agg aag cca aaa atc 480
Ser Arg Glu Ala Phe Cys Phe Leu Lys Thr Lys Arg Lys Pro Lys Ile
145 150 155 160
40 ttg gaa gaa gga cct ttt cac aaa att cac aag ggt gta tac caa gag 528
Leu Glu Glu Gly Pro Phe His Lys Ile His Lys Gly Val Tyr Gln Glu
165 170 175
ctc cct aac tcg gat cct get gac cca aac tecg gat cct get gac cta 576
45 Leu Pro Asn Ser Asp Pro Ala Asp Pro Asn Ser Asp Pro Ala Asp Leu
180 185 190
att ttc caa aaa gac tat ctt gaa tat ggt gaa atc ctg cct ttt cct 624

Ile Phe Gln Lys Asp Tyr Leu Glu Tyr Gly Glu Ile Leu Pro Phe Pro

163



01815161. 2 7oA R E92/132T

195 200 205

gag tct cag tta gta gag ttt aaa cag ttc tct aca aaa cac ttc caa 672
Glu Ser Gln Leu Val Glu Phe Lys Gln Phe Ser Thr Lys His Phe Gln
5 210 215 220

gaa tat gta aaa agg aca att cca gaa tac gtc cct gca ttt geca aac 720
Glu Tyr Val Lys Arg Thr Ile Pro Glu Tyr Val Pro Ala Phe Ala Asn
225 230 235 240
10
act gga gga gge tat ctt ttt ntt ggn gtg gat gat aag agt agg gaa 768
Thr Gly Gly Gly Tyr Leu Phe Xaa Gly Val Asp Asp Lys Ser Arg Glu
245 250 255

15 gtc ctg gga tgt gca aaa gaa aat ntt gac cct gac tct ttg aga ngg 816
Val Leu Gly Cys Ala Lys Glu Asn Xaa Asp Pro Asp Ser Leu Arg Xaa
260 265 270

aaa ata gaa can gcc ata tac aaa cta cct tgt ntt cat ttt tge caa 864
20 Lys Ile Glu Thr Ala Ile Tyr Lys Leu Pro Cys Xaa His Phe Cys Gln
275 280 285

ccc caa cge ccg ata acc ttc aca ctc aaa att gtg gat gtn tta aaa 912
Pro Gln Arg Pro Ile Thr Phe Thr Leu Lys Ile Val Asp Val Leu Lys
25 290 295 300

agg gga gag ctc tat gge tat gct tgc atg atc aga gta aat ccc tte 960
Arg Gly Glu Leu Tyr Gly Tyr Ala Cys Met Ile Arg Val Asn Pro Phe
305 310 315 320
30
tge tgt geca gtg ttc tca gaa gct ccc aat tca tgg ata gtg gag gac 1008
Cys Cys Ala Val Phe Ser Glu Ala Pro Asn Ser Trp Ile Val Glu Asp
325 330 335

35 aag tac gtc tgc agc ctg aca acc gag aaa tgg gta gge atg atg aca 1056
Lys Tyr Val Cys Ser Leu Thr Thr Glu Lys Trp Val Gly Met Met Thr
340 345 350

gac aca gat cca gat ctt cta cag ttg tct gaa gat ttt gaa tgt cag 1104
40 Asp Thr Asp Pro Asp Leu Leu Gln Leu Ser Glu Asp Phe Glu Cys Gln
355 360 365

ctg agt cta tct agt ggg cct ccc ctt age aga cca gtg tac tcc aag 1152
Leu Ser Leu Ser Ser Gly Pro Pro Leu Ser Arg Pro Val Tyr Ser Lys
45 370 375 380

aaa ggc ctg gaa cat aaa aag gaa ctc cag caa ctt tta ttt tca gtc 1200

Lys Gly Leu Glu His Lys Lys Glu Leu Gln Gln Leu Leu Phe Ser Val
385 390 395 400
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cca cca gga tat ttg cga tat act cca gag tca ctc tgg agg gac ctg 1248
Pro Pro Gly Tyr Leu Arg Tyr Thr Pro Glu Ser Leu Trp Arg Asp Leu
405 410 415
5
atc tca gag cac aga gga cta gag gag tta ata aat aag caa atg caa 1296
Ile Ser Glu His Arg Gly Leu Glu Glu Leu Ile Asn Lys Gln Met Gln
420 425 430
10 cct tte ttt cgg gga att gtg atc ctc tect aga age tgg get gtg gac 1344
Pro Phe Phe Arg Gly Ile Val Ile Leu Ser Arg Ser Trp Ala Val Asp
435 440 445
ctg aac ttg cag gag aag cca gga gtc atc tgt gat gct ctg ctg ata 1392
15 Leu Asn Leu Gln Glu Lys Pro Gly Val Ile Cys Asp Ala Leu Leu Ile
450 455 460
gca cag aac agc acc ccc att ctc tac acc att ctc agg gag cag gat 1440
Ala Gln Asn Ser Thr Pro Ile Leu Tyr Thr Ile Leu Arg Glu Gln Asp
20 465 470 475 480
gca gag ggc cag gac tac tgc act cge acc gee ttt act ttg aag cag 1488
Ala Glu Gly Gln Asp Tyr Cys Thr Arg Thr Ala Phe Thr Leu Lys Gln
485 490 495
25
aag cta gtg aac atg ggg ggc tac acc ggg aag gtg tgt gtc agg gec 1536
Lys Leu Val Asn Met Gly Gly Tyr Thr Gly Lys Val Cys Val Arg Ala
500 505 510
30 aag gtc ctc tge ctg agt cct gag agc agec gca gag gec ttg gag get 1584
Lys Val Leu Cys Leu Ser Pro Glu Ser Ser Ala Glu Ala Leu Glu Ala
515 520 525
gca gtg tct ceg atg gat tac cct geg tcc tat age ctt gea gge acce 1632
35 Ala Val Ser Pro Met Asp Tyr Pro Ala Ser Tyr Ser Leu Ala Gly Thr
530 535 540
cag cac atg gaa gcc ctg ctg cag tcc ctc gtg att gtc tta cte gge 1680
Gln His Met Glu Ala Leu Leu Gln Ser Leu Val Ile Val Leu Leu Gly
40 545 550 555 560
ttc agg tct ctc ttg agt gac cag ctc gge tgt gag gtt tta aat ctg 1728
Phe Arg Ser Leu Leu Ser Asp Gln Leu Gly Cys Glu Val Leu Asn Leu
565 570 575
45
ctc aca gecc cag cag tat gag ata ttc tcc aga age ctc cge aag aac 1776
Leu Thr Ala Gln Gln Tyr Glu Ile Phe Ser Arg Ser Leu Arg Lys Asn

980

585

165

590
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aga gag
Arg Glu

gcec atg
Ala Met
610

cac aga
His Arg
625

agt gat
Ser Asp

gaa aac
Glu Asn

ttc cgt
Phe Arg

cgg aga
Arg Arg
690

ttt cag
Phe Gln
705

caa tat
Gln Tyr

ata gcc
Ile Ala

ttg ttt gte
Leu Phe Val
595

aag atc atg

Lys Ile Met

att ctc tac
Ile Leu Tyr

aga aat atc
Arg Asn Ile
645

ttt gaa cac
Phe Glu His
660

act gaa gat
Thr Glu Asp
675

gca aag ggt
Ala Lys Gly

acc agc cac
Thr Ser His

cac gge
His Gly

gag aag
Glu Lys
615

gtt tgt
Val Cys
630

tge cga
Cys Arg

att caa
Ile Gln

ggg gac
Gly Asp

gge cca
Gly Pro
695

ttg gat
Leu Asp
710

cca aga gaa gag ctc

Pro Arg Glu
725

Glu Leu

aag tac tta caa aaa
Lys Tyr Leu Gln Lys Glu

740

tta
Leu
600

atc

cct
Pro

agg

ggc
Gly

aat

Ile Arg Asn

gaa
Glu

geca
Ala

cac
His

tgg
Trp
680

gga

Gly

tge

acc

Thr

gaa

aac
Asn

gag
Glu

atc
Ile
665

tat
Tyr

att
Ile

agt
Ser

aga
Arg

aat

cag
Gln

acc
Thr
650

gte

Val

g88
Gly

cte
Leu

ggc
Gly

ata
Ile
730

gea

tca
Ser

gtg
Val

cct
Pro
635

cgg
Arg

att
Ile

aag
Lys

tgg
Trp

cte
Leu
715

gtt
Val

agt

g88
Gly

ttt
Phe
620

ctg
Leu

Lys

gac
Asp

gca

Ala

atc
Ile
700

cct
Pro

cge
Arg

aat

Asn Ala Ser Asn

745

<210>
211>
212>
<213

<220>
221>
222>

43
748
PRT
A

misc_feature
(248). . (248)

166

aag acc atc
Lys Thr Ile
605

cac tgt gag
His Cys Glu

agg aac ttt
Arg Asn Phe

act ttc cta
Thr Phe Leu
655

gaa gct cag
Glu Ala Gln
670

aaa agc atc
Lys Ser Ile
685

ttt ctg gat

Phe Leu Asp

cct ctc teca
Pro Leu Ser

aat gca gat
Asn Ala Asp
735

tag

atg
Met

gca

Ala

atc
Ile
640

aga
Arg

aat
Asn

act
Thr

tac
Tyr

gac
Asp
720

cca
Pro

1824

1872

1920

1968

2016

2064

2112

2160

2208

2247
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223>

<220>
<221>
<222>
223>

<220>
<221>
222>
<223>

220>
<221>
<222>
<223>

<2205
221>
<222>
<223>

<220>
221>
222>
<223>

<220>
221>
<222>
<223>

<220>
22D
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<2215

i F 248 {)’ Xaa' fLF& Ile, Val, Leu B Phe.

misc_feature
(265).. (265)
{1 E 265 1)’ Xaa' /8% Ile, Val, Leu B Phe.

misc_feature
(272).. (272)
LIE 272 B9 Xaa' £F Arg, Gly BY, Trp.

misc_feature
(284).. (284)
I8 284 i) Xaa' {8F Ile, Val, Leu E Phe.

misc_feature
(742). . (742)
RenEE

misc_feature
(747). . (747)
RENEE

misc_feature
(793).. (793)
REEE

misc_feature
(814).. (814)
RenEE

misc_feature
(828). . (828)
ReEE

misc_feature
(850). . (850)
RENEE

misc_feature
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222>

(906). . (906)

223> FRanEE

<400> 43

Met Glu Ala Asn Gln Cys Pro Leu Val Val Glu Pro Ser Tyr Pro Asp

1

Leu

Lys

Ala

Lys
65

Leu

Lys

Gly

Ser

Ser

145

Leu

5

Val Ile Asn Val
20

Leu Gln Lys Ile Gln

35

Ala Cys Ala Leu Leu

50

Pro
70

Lys Val Glu His

Arg Glu Leu Ile
85

Gln

Gln Gln Gly Arg Cys
100

Pro Phe Pro Glu Asp
115

Ser Ser Leu Tyr Arg
130

Arg Glu Ala Phe Cys
150

Glu Glu Gly Pro Phe
165

Arg Asp
40

Asn Ser
55

Val Glu

Ser Ser

Phe Tyr

Arg Ser

120

Arg Ser
135

Phe Leu

His Lys

10 15

Gly Glu Val Thr Leu Gly Glu Glu Asn Arg Lys

25 30

Gln Glu Lys Glu Arg Val Met Arg
45

Gly Gly Gly Val Ile Arg Met Ala
60

Met Gly Leu Asp Leu Glu Gln Ser
75 80

Asp Leu Gln Ala Phe Phe Glu Thr
90 95

Ile Phe
105

Val Lys Ser Trp Ser Ser
110

Pro Arg Leu Cys Ser Leu
125

Val Lys

Glu Thr Ser Val Arg Ser Met Asp

140

Lys Thr Lys Arg Lys Pro Lys Ile

155 160

Ile His
170

Lys Gly Val Tyr Gln Glu
175

168



01815161. 2 FFoal & OE9T/13215
Leu Pro Asn Ser Asp Pro Ala Asp Pro Asn Ser Asp Pro Ala Asp Leu
180 185 190
5 Ile Phe Gln Lys Asp Tyr Leu Glu Tyr Gly Glu Ile Leu Pro Phe Pro
195 200 205
Glu Ser Gln Leu Val Glu Phe Lys Gln Phe Ser Thr Lys His Phe Gln
10 210 215 220
Glu Tyr Val Lys Arg Thr Ile Pro Glu Tyr Val Pro Ala Phe Ala Asn
225 230 235 240
15
Thr Gly Gly Gly Tyr Leu Phe Xaa Gly Val Asp Asp Lys Ser Arg Glu
245 250 255
20
Val Leu Gly Cys Ala Lys Glu Asn Xaa Asp Pro Asp Ser Leu Arg Xaa
260 265 270
25 Lys Ile Glu Thr Ala Ile Tyr Lys Leu Pro Cys Xaa His Phe Cys Gln
275 280 285
Pro Gln Arg Pro Ile Thr Phe Thr Leu Lys Ile Val Asp Val Leu Lys
30 290 295 300
Arg Gly Glu Leu Tyr Gly Tyr Ala Cys Met Ile Arg Val Asn Pro Phe
305 310 315 320
35
Cys Cys Ala Val Phe Ser Glu Ala Pro Asn Ser Trp Ile Val Glu Asp
325 330 335
40
Lys Tyr Val Cys Ser Leu Thr Thr Glu Lys Trp Val Gly Met Met Thr
340 345 350
45 Asp Thr Asp Pro Asp Leu Leu Gln Leu Ser Glu Asp Phe Glu Cys Gln
355 360 365
Leu Ser Leu Ser Ser Gly Pro Pro Leu Ser Arg Pro Val Tyr Ser Lys

169
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370 375 380

Lys Gly Leu Glu His Lys Lys Glu Leu Gln Gln Leu Leu Phe Ser Val
5 385 390 395 400

Pro Pro Gly Tyr Leu Arg Tyr Thr Pro Glu Ser Leu Trp Arg Asp Leu

405 410 415
10 '
Ile Ser Glu His Arg Gly Leu Glu Glu Leu Ile Asn Lys Gln Met Gln
420 425 430
15
Pro Phe Phe Arg Gly Ile Val Ile Leu Ser Arg Ser Trp Ala Val Asp
435 440 445
20 Leu Asn Leu Gln Glu Lys Pro Gly Val Ile Cys Asp Ala Leu Leu Ile
450 455 460
Ala Gln Asn Ser Thr Pro Ile Leu Tyr Thr Ile Leu Arg Glu Gln Asp
25 465 470 475 480
Ala Glu Gly Gln Asp Tyr Cys Thr Arg Thr Ala Phe Thr Leu Lys Gln
485 490 495
30
Lys Leu Val Asn Met Gly Gly Tyr Thr Gly Lys Val Cys Val Arg Ala
500 505 510
35
Lys Val Leu Cys Leu Ser Pro Glu Ser Ser Ala Glu Ala Leu Glu Ala
515 520 525
40 Ala Val Ser Pro Met Asp Tyr Pro Ala Ser Tyr Ser Leu Ala Gly Thr
530 535 540
Gln His Met Glu Ala Leu Leu Gln Ser Leu Val Ile Val Leu Leu Gly
45 545 550 555 560

Phe Arg Ser Leu Leu Ser Asp Gln Leu Gly Cys Glu Val Leu Asn Leu
565 570 575
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Leu Thr Ala Gln Gln
580

Arg Glu Leu Phe Val
595

Ala Met Lys Ile Met
610

His Arg Ile Leu Tyr
625

Ser Asp Arg Asn Ile
645

Glu Asn Phe Glu His
660

Phe Arg Thr Glu Asp
675

Arg Arg Ala Lys Gly
690

Phe Gln Thr Ser His
705

Gln Tyr Pro Arg Glu
725

Ile Ala Lys Tyr Leu
740

210> 44
<211> 2676
<212> DNA

Tyr Glu Ile Phe Ser Arg Ser Leu Arg Lys Asn
585 590

His Gly Leu Pro Gly Ser Gly Lys Thr Ile Met
600 605

Glu Lys Ile Arg Asn Val Phe His Cys Glu Ala
615 620

Val Cys Glu Asn Gln Pro Leu Arg Asn Phe Ile
630 635 640

Cys Arg Ala Glu Thr Arg Lys Thr Phe Leu Arg
650 ‘ 655

Ile Gln His Ile Val Ile Asp Glu Ala Gln Asn
665 670

Gly Asp Trp Tyr Gly Lys Ala Lys Ser Ile Thr
680 685

Gly Pro Gly Ile Leu Trp Ile Phe Leu Asp Tyr
695 700

Leu Asp Cys Ser Gly Leu Pro Pro Leu Ser Asp
710 715 720

Glu Leu Thr Arg Ile Val Arg Asn Ala Asp Pro
730 735

Gln Lys Glu Asn Ala Ser Asn
745
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213>

<2207
221>
222>
223>

A

CDS

(1).. (2673)

<400> 44
atg agt ctt agg att
Met Ser Leu Arg Ile

1

gat
Asp

cct
Pro

get
Ala

aaa
Lys
65

att
Ile

att
Ile

tta
Leu

gat
Asp

acg
Thr
145

gca
Ala

cge
Arg

ctg
Leu

90

ggc
Gly

ttc
Phe

ttt
Phe

tge
Cys

tct
Ser
130

aat
Asn

5

gga aaa gtc
Gly Lys Val
20

ctg cgg gag
Leu Arg Glu
35

ctg aat tct
Leu Asn Ser

tac aat tat
Tyr Asn Tyr

aga agc cat
Arg Ser His
85

gtg aaa tca
Val Lys Ser
100

tcc aat ttg
Ser Asn Leu
115

cag gaa gct
Gln Glu Ala

att aat gtt
Ile Asn Val

gat
Asp

acc

Thr

aaa
Lys

ggt
Gly

gaa
Glu
70

tta
Leu

tge
Trp

tac
Tyr

ctg
Leu

tce
Ser
150

gtg gat aca aac
Val Asp Thr Asn
10

ctt ggg act cag
Leu Gly Thr Gln
25

cag aat gaa atc
Gln Asn Glu Ile
40

ggg ggc ata atc
Gly Gly Ile Ile
55

cgt cat gga gta
Arg His Gly Val

gat aag atg cag
Asp Lys Met Gln
90

aac aca gag gct
Asn Thr Glu Ala
105

cac aga gag aga
His Arg Glu Arg
120

gca ttc ctc aaa
Ala Phe Leu Lys
135

aat tca tta ggt
Asn Ser Leu Gly

172

ttt
Phe

cag
Gln

atc
Ile

aag
Lys

gga
Gly
75

aag
Lys

gst
Gly

aca
Thr

tge
Cys

cca

cct gag tgt
Pro Glu Cys

agg cag gag
Arg Gln Glu
30

ctg cga gca
Leu Arg Ala
45

gct gag att
Ala Glu Ile
60

ttg gat gtg
Leu Asp Val

gaa aac cac

Glu Asn His

gtg cca ctt
Val Pro Leu
110

tce acc gat
Ser Thr Asp
125

agg act cag
Arg Thr Gln
140

cag gca gect

gtt
Val
15

atg

Met

gta
Val

gag
Glu

cct
Pro

ttt
Phe
95

gct
Ala

gtc
Val

act
Thr

cag

Pro Gln Ala Ala Gln

155

gta
Val

gac
Asp

tgt
Cys

aac
Asn

cca
Pro
80

ttg
Leu

acc

Thr

atg
Met

cca
Pro

ggt
Gly
160

48

96

144

192

240

288

336

384

432

480
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agt gta caa tat gaa ggt aac ata aat gtg tca gct gct get tta ttt 528
Ser Val Gln Tyr Glu Gly Asn Ile Asn Val Ser Ala Ala Ala Leu Phe
165 170 175
5 gat aga aag cgg ctt cag tat ctg gaa aaa ctc aac ctt cct gag tcec 576
Asp Arg Lys Arg Leu Gln Tyr Leu Glu Lys Leu Asn Leu Pro Glu Ser
180 185 190
aca cat gtt gaa ttt gta atg ttc tcg aca gac gtg tca cac tgt gtt 624
10 Thr His Val Glu Phe Val Met Phe Ser Thr Asp Val Ser His Cys Val
195 200 205
aaa gac aga ctt ccg aag tgt gtt tct gca ttt gca aat act gaa gga 672
Lys Asp Arg Leu Pro Lys Cys Val Ser Ala Phe Ala Asn Thr Glu Gly
15 210 215 220
gga tat gta ttt ttt ggt gtg cat gat gag act tgt caa gtg att gga 720
Gly Tyr Val Phe Phe Gly Val His Asp Glu Thr Cys Gln Val Ile Gly
225 230 235 240
20
tgt gaa aaa gag aaa ata gac ctt acg agc ttg agg gct tct att gat 768
Cys Glu Lys Glu Lys Ile Asp Leu Thr Ser Leu Arg Ala Ser Ile Asp
245 250 255
25 gec tgt att aag aag cta cct gtc cat cat ttc tgc aca cag agg cct 816
Gly Cys Ile Lys Lys Leu Pro Val His His Phe Cys Thr Gln Arg Pro
260 265 270
gag ata aaa tat gtc ctt aac ttc ctt gaa gtg cat gat aag ggg gcc 864
30 Glu Ile Lys Tyr Val Leu Asn Phe Leu Glu Val His Asp Lys Gly Ala
275 280 285
ctc cgt gga tat gtc tgt geca atc aag gtg gag aaa ttc tge tgt geg 912
Leu Arg Gly Tyr Val Cys Ala Ile Lys Val Glu Lys Phe Cys Cys Ala
35 290 295 300
gtg ttt gcc aaa gtg cct agt tcc tgg cag gtg aag gac aac cgt gtg 960
Val Phe Ala Lys Val Pro Ser Ser Trp Gln Val Lys Asp Asn Arg Val
305 310 315 320
40
aga caa ttg ccc aca aga gaa tgg act gct tgg atg atg gaa gect gac 1008
Arg Gln Leu Pro Thr Arg Glu Trp Thr Ala Trp Met Met Glu Ala Asp
325 330 335
45 cca gac ctt tcc agg tgt cct gag atg gtt ctc cag ttg agt ttg tca 1056
Pro Asp Leu Ser Arg Cys Pro Glu Met Val Leu Gln Leu Ser Leu Ser
340 345 350
tct gecec acg ccc cge age aag cct gtg tge att cat aag aat tcg gaa 1104

173
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Ser Ala Thr Pro Arg Ser Lys Pro Val Cys Ile His Lys Asn Ser Glu
355 360 365
tgt ctg aaa gag cag cag aaa cgc tac ttt cca gta ttt tca gac aga 1152
5 Cys Leu Lys Glu Gln Gln Lys Arg Tyr Phe Pro Val Phe Ser Asp Arg
370 375 380
gtg gta tat act cca gaa agc ctc tac aag gaa ctc ttc tca caa cat 1200
Val Val Tyr Thr Pro Glu Ser Leu Tyr Lys Glu Leu Phe Ser Gln His
10 385 390 395 400
aaa gga ctc aga gac tta ata aat aca gaa atg cgc cct ttc tct caa 1248
Lys Gly Leu Arg Asp Leu Ile Asn Thr Glu Met Arg Pro Phe Ser Gln
405 410 415
15
gga ata ttg att ttt tct caa agc tgg get gtg gat tta ggt ctg caa 1296
Gly Ile Leu Ile Phe Ser Gln Ser Trp Ala Val Asp Leu Gly Leu Gln
420 425 430
20 gag aag cag gga gtc atc tgt gat gect ctt cta att tcc cag aac aac 1344
Glu Lys Gln Gly Val Ile Cys Asp Ala Leu Leu Ile Ser Gln Asn Asn
435 440 445
acc cct att ctc tac acc atc ttc agc aag tgg gat geg ggg tge aag 1392
25 Thr Pro Ile Leu Tyr Thr Ile Phe Ser Lys Trp Asp Ala Gly Cys Lys
450 455 460
gge tat tct atg ata gtt gecc tat tct ttg aag cag aag ctg gtg aac 1440
Gly Tyr Ser Met Ile Val Ala Tyr Ser Leu Lys Gln Lys Leu Val Asn
30 465 470 475 480
aaa ggc gge tac act ggg agg tta tge atc acc ccc ttg gtec tgt gtg 1488
Lys Gly Gly Tyr Thr Gly Arg Leu Cys Ile Thr Pro Leu Val Cys Val
485 490 495
35
ctg aat tct gat aga aaa gca cag agc gtt tac agt tcg tat tta caa 1536
Leu Asn Ser Asp Arg Lys Ala Gln Ser Val Tyr Ser Ser Tyr Leu Gln
500 505 510
40 att tac cct gaa tcc tat aac ttc atg acc ccc cag cac atg gaa gcc 1584
Ile Tyr Pro Glu Ser Tyr Asn Phe Met Thr Pro Gln His Met Glu Ala
515 520 525
ctg tta cag tcc ctc gtg ata gtc ttg ctt ggg ttc aaa tcc ttc tta 1632
45 Leu Leu Gln Ser Leu Val Ile Val Leu Leu Gly Phe Lys Ser Phe Leu
530 535 540
agt gaa gag ctg ggc tct gag gtt ttg aac cta ctg aca aat aaa cag 1680
Ser Glu Glu Leu Gly Ser Glu Val Leu Asn Leu Leu Thr Asn Lys Gln
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545 550 555 560
tat gag ttg ctt tca aag aac ctt cgc aag acc aga gag ttg ttt gtt 1728
Tyr Glu Leu Leu Ser Lys Asn Leu Arg Lys Thr Arg Glu Leu Phe Val
5 565 570 575
cat ggc tta cct gga tca ggg aag act atc ttg gct ctt agg atc atg 1776
His Gly Leu Pro Gly Ser Gly Lys Thr Ile Leu Ala Leu Arg Ile Met
580 585 590
10
gag aag atc agg aat gtg ttt cac tgt gaa ccg gct aac att ctc tac 1824
Glu Lys Ile Arg Asn Val Phe His Cys Glu Pro Ala Asn Ile Leu Tyr
595 600 605
15 atc tgt gaa aac cag ccc ctg aag aag ttg gtg agt ttc agc aag aaa 1872
Ile Cys Glu Asn Gln Pro Leu Lys Lys Leu Val Ser Phe Ser Lys Lys
610 615 620
aac atc tgc cag cca gtg acc cgg aaa acc ttc atg aaa aac aac ttt 1920
20 Asn Ile Cys Gln Pro Val Thr Arg Lys Thr Phe Met Lys Asn Asn Phe
625 630 635 640
gaa cac atc cag cac att atc att gat gac gct cag aat ttc cgt act 1968
Glu His Ile Gln His Ile Ile Ile Asp Asp Ala Gln Asn Phe Arg Thr
25 645 650 655
gaa gat ggg gac tgg tat ggg aaa gca aag ttc atc act cga cag caa 2016
Glu Asp Gly Asp Trp Tyr Gly Lys Ala Lys Phe Ile Thr Arg Gln Gln
660 665 670
30
agg gat ggc cca gga gtt ctc tgg atc ttt ctg gac tac ttt cag acc 2064
Arg Asp Gly Pro Gly Val Leu Trp Ile Phe Leu Asp Tyr Phe Gln Thr
675 680 685
35 tat cac ttg agt tgc agt gge ctc ccc cct ccec tca gac cag tat cca 2112
Tyr His Leu Ser Cys Ser Gly Leu Pro Pro Pro Ser Asp Gln Tyr Pro
690 695 700
aga gaa gag atc aac aga gtg gtc cgc aat gca ggt cca ata get aat 2160
40 Arg Glu Glu Ile Asn Arg Val Val Arg Asn Ala Gly Pro Ile Ala Asn
705 710 715 720
tac cta caa caa gta atg cag gaa gcc cga caa aat cct cca cct aac 2208
Tyr Leu Gln Gln Val Met Gln Glu Ala Arg Gln Asn Pro Pro Pro Asn
45 725 730 735
ctec cce cet ggg tec ctg gtg atg ctec tat gaa cct aaa tgg get caa 2256
Leu Pro Pro Gly Ser Leu Val Met Leu Tyr Glu Pro Lys Trp Ala Gln

740

745

175

750
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get gte
Gly Val

cca gge aac
Pro Gly Asn
755

tat
Tyr

atc
Ile

gta
Val

ata ctg
Ile Leu
770

tat tct
Tyr Ser
785

ccg
Pro

aag gat
Lys Asp

tat
Tyr

aaa
Lys

gaa aaa
Glu Lys

gac
Asp
805

cat
His
820

cte
Leu

tct cag
Ser Gln

gag
Glu

gtt
Val
835

cta
Leu

acc
Thr

tcg gat
Ser Asp

tca ggc
Ser Gly
850

ctg
Leu

gaa aga
Glu Arg

cca ceg
Pro Pro
865

get
Ala

geg
Gly

gec
Ala

aaa aga cat ctg tat
Lys Arg His Leu Tyr
885

<210>
211>
<212>
213>

45
891
PRT
A

<400> 45

tta
Leu

gcg
Ala

att
Ile
790

agg
Arg

gag
Glu

gat
Asp

aat
Asn

tac
Tyr
870

att
Ile

att att gaa gac
Ile Ile Glu Asp
760

gag
Glu

aaa tgc cgt ttt
Lys Cys Arg Phe

aat
Asn
775

gtg ctt ttc acc
Val Leu Phe Thr
795

get
Ala

ctt
Leu

cta aca gca atg
Leu Thr Ala Met
810

tet gat ctg tta cta
Ser Asp Leu Leu Leu
825

cac
His

att gtg ttg gac
Ile Val Leu Asp
840

atc
Ile
855

gtg ttt gga atc
Val Phe Gly Ile

aat
Asn

ctt ctg ctec tgt
Leu Leu Leu Cys
875

ctg aag gct tct gtg
Leu Lys Ala Ser Val
890

ttg aac ttg gag gag
Leu Asn Leu Glu Glu
765

ctc ttg cgg aat ggt
Leu Leu Arg Asn Gly
780

aaa gca agt gaa gtg
Lys Ala Ser Glu Val
800

agg aag aga aaa ctg
Arg Lys Arg Lys Leu
815

cag atc ggt gat gcg
Gln Ile Gly Asp Ala
830

agt
Ser

gtc tgt cga ttt
Val Cys Arg Phe
845

aat
Asn
860

cca gga gta gcc
Pro Gly Val Ala

ttg gect tct agg geca
Leu Ala Ser Arg Ala
880

tga

Met Ser Leu Arg Ile Asp Val Asp Thr Asn Phe Pro Glu Cys Val Val

1 5

10

176

15

2304

2352

2400

2448

2496

2544

2592

2640

2676
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Asp Ala Gly Lys Val Thr Leu Gly Thr Gln Gln Arg Gln Glu Met Asp

Pro Arg

Ala Leu
50

Lys Gly
65

Ile Phe

Ile Phe

Leu Cys

Asp Ser

130

Thr Asn

145

Ser Val

Asp Arg

Thr His

Lys Asp

20

Leu Arg Glu Lys Gln Asn
35 40

Leu Asn Ser Gly Gly Gly
55

Tyr Asn Tyr Glu Arg His
70

Arg Ser His Leu Asp Lys
85

Val Lys Ser Trp Asn Thr
100

Ser Asn Leu Tyr His Arg
115 120

Gln Glu Ala Leu Ala Phe
135

Ile Asn Val Ser Asn Ser
150

Gln Tyr Glu Gly Asn Ile
165

Lys Arg Leu Gln Tyr Leu
180

Val Glu Phe Val Met Phe
195 200

Arg Leu Pro Lys Cys Val

25 30

Glu Ile Ile Leu Arg Ala Val Cys
45

Ile Ile Lys Ala Glu Ile Glu Asn
60

Gly Val Gly Leu Asp Val Pro Pro
75 80

Met Gln Lys Glu Asn His Phe Leu
90 95

Glu Ala Gly Val Pro Leu Ala Thr
105 110

Glu Arg Thr Ser Thr Asp Val Met
125

Leu Lys Cys Arg Thr Gln Thr Pro
140

Leu Gly Pro Gln Ala Ala Gln Gly
155 160

Asn Val Ser Ala Ala Ala Leu Phe
170 175

Glu Lys Leu Asn Leu Pro Glu Ser
185 190

Ser Thr Asp Val Ser His Cys Val
205

Ser Ala Phe Ala Asn Thr Glu Gly

177
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210 215 220
Gly Tyr Val Phe Phe Gly Val His Asp Glu Thr Cys Gln Val Ile Gly
5 225 230 235 240
Cys Glu Lys Glu Lys Ile Asp Leu Thr Ser Leu Arg Ala Ser Ile Asp
245 250 255
10
Gly Cys Ile Lys Lys Leu Pro Val His His Phe Cys Thr Gln Arg Pro
260 265 270
15
Glu Ile Lys Tyr Val Leu Asn Phe Leu Glu Val His Asp Lys Gly Ala
275 280 285
20 Leu Arg Gly Tyr Val Cys Ala Ile Lys Val Glu Lys Phe Cys Cys Ala
290 295 300
Val Phe Ala Lys Val Pro Ser Ser Trp Gln Val Lys Asp Asn Arg Val
25 305 310 315 320
Arg Gln Leu Pro Thr Arg Glu Trp Thr Ala Trp Met Met Glu Ala Asp
325 330 335
30
Pro Asp Leu Ser Arg Cys Pro Glu Met Val Leu Gln Leu Ser Leu Ser
340 345 350
35
Ser Ala Thr Pro Arg Ser Lys Pro Val Cys Ile His Lys Asn Ser Glu
355 360 365
40 Cys Leu Lys Glu Gln Gln Lys Arg Tyr Phe Pro Val Phe Ser Asp Arg
370 375 380
Val Val Tyr Thr Pro Glu Ser Leu Tyr Lys Glu Leu Phe Ser Gln His
45 385 390 395 400

Lys Gly Leu Arg Asp Leu Ile Asn Thr Glu Met Arg Pro Phe Ser Gln

405

410

178

415
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Gly Ile Leu Ile Phe Ser Gln Ser Trp Ala Val Asp Leu Gly Leu Gln

420 425 430
5
Glu Lys Gln Gly Val Ile Cys Asp Ala Leu Leu Ile Ser Gln Asn Asn
435 440 445
10
Thr Pro Ile Leu Tyr Thr Ile Phe Ser Lys Trp Asp Ala Gly Cys Lys
450 455 460
15 Gly Tyr Ser Met Ile Val Ala Tyr Ser Leu Lys Gln Lys Leu Val Asn
465 470 475 480
Lys Gly Gly Tyr Thr Gly Arg Leu Cys Ile Thr Pro Leu Val Cys Val
20 485 490 495
Leu Asn Ser Asp Arg Lys Ala Gln Ser Val Tyr Ser Ser Tyr Leu Gln
500 505 510
25
Ile Tyr Pro Glu Ser Tyr Asn Phe Met Thr Pro Gln His Met Glu Ala
515 520 525
30
Leu Leu Gln Ser Leu Val Ile Val Leu Leu Gly Phe Lys Ser Phe Leu
530 535 540
35 Ser Glu Glu Leu Gly Ser Glu Val Leu Asn Leu Leu Thr Asn Lys Gln
545 550 555 560
Tyr Glu Leu Leu Ser Lys Asn Leu Arg Lys Thr Arg Glu Leu Phe Val
40 565 570 575
His Gly Leu Pro Gly Ser Gly Lys Thr Ile Leu Ala Leu Arg Ile Met
580 585 590
45

Glu Lys Ile Arg Asn Val Phe His Cys Glu Pro Ala Asn Ile Leu Tyr
595 600 605

179
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Ile Cys Glu Asn Gln Pro Leu Lys Lys Leu Val Ser Phe Ser Lys Lys
610 615 620
5
Asn Ile Cys Gln Pro Val Thr Arg Lys Thr Phe Met Lys Asn Asn Phe
625 630 635 640
10 Glu His Ile Gln His Ile Ile Ile Asp Asp Ala Gln Asn Phe Arg Thr
645 650 655
Glu Asp Gly Asp Trp Tyr Gly Lys Ala Lys Phe Ile Thr Arg Gln Gln
15 660 665 670
Arg Asp Gly Pro Gly Val Leu Trp Ile Phe Leu Asp Tyr Phe Gln Thr
675 680 685
20
Tyr His Leu Ser Cys Ser Gly Leu Pro Pro Pro Ser Asp Gln Tyr Pro
690 695 700
25
Arg Glu Glu Ile Asn Arg Val Val Arg Asn Ala Gly Pro Ile Ala Asn
705 710 715 720
30 Tyr Leu Gln Gln Val Met Gln Glu Ala Arg Gln Asn Pro Pro Pro Asn
725 730 735
Leu Pro Pro Gly Ser Leu Val Met Leu Tyr Glu Pro Lys Trp Ala Gln
35 740 745 750
Gly Val Pro Gly Asn Leu Glu Ile Ile Glu Asp Leu Asn Leu Glu Glu
755 760 765
40
Jle Leu Ile Tyr Val Ala Asn Lys Cys Arg Phe Leu Leu Arg Asn Gly
770 775 780
45
Tyr Ser Pro Lys Asp Ile Ala Val Leu Phe Thr Lys Ala Ser Glu Val
785 790 795 800
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Glu Lys Tyr Lys Asp Arg Leu Leu Thr Ala Met Arg Lys Arg Lys Leu
805 810 815

Ser Gln Leu His Glu Glu Ser Asp Leu Leu Leu Gln Ile Gly Asp Ala
820 825 830

Ser Asp Val Leu Thr Asp His Ile Val Leu Asp Ser Val Cys Arg Phe
835 840 845

Ser Gly Leu Glu Arg Asn Ile Val Phe Gly Ile Asn Pro Gly Val Ala
850 855 860

Pro Pro Ala Gly Ala Tyr Asn Leu Leu Leu Cys Leu Ala Ser Arg Ala
865 870 875 880

Lys Arg His Leu Tyr Ile Leu Lys Ala Ser Val
885 890

<210> 46
211> 1737
<212> DNA
213> A

<220>

<221> CDS

222> (1)..(1734)
<223

<400> 46

atg aac atc agt gtt gat ttg gaa acg aat tat gcc gag ttg gtt cta
Met Asn Ile Ser Val Asp Leu Glu Thr Asn Tyr Ala Glu Leu Val Leu
1 5 10 15

gat gtg gga aga gtc act ctt gga gag aac agt agg aaa aaa atg aag
Asp Val Gly Arg Val Thr Leu Gly Glu Asn Ser Arg Lys Lys Met Lys
20 25 30
gat tgt aaa ctg aga aaa aag cag aat gaa agg gtc tca cga gct atg
Asp Cys Lys Leu Arg Lys Lys Gln Asn Glu Arg Val Ser Arg Ala Met
35 40 45

tgt gct ctg ctec aat tct gga ggg gga gtg atc aag gct gaa att gag

181

48

96

144

192
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Cys Ala Leu Leu Asn Ser

Asn

65
aat

Asn

atg
Met

aac
Asn

aga
Arg

ttec
Phe
145

gaa

Glu

atg
Met

Lys

tte
Phe

tat
Tyr
225

tta

50

gaa gac tat
Glu Asp Tyr

tet ttt agt
Ser Phe Ser

cag aat ggt
Gln Asn Gly
100

acc tct ggt
Thr Ser Gly
115

gat ata aca
Asp Ile Thr
130

ctc aaa gac
Leu Lys Asp

ttg ctg gca
Leu Leu Ala

aag gcc ttg
Lys Ala Leu
180

gaa aaa ttg
Glu Lys Leu
195

tcg aca gaa
Ser Thr Glu
210

gtt tet gea
Val Ser Ala

aat gaa gat

agt
Ser

aac
Asn
85

aac

Asn

ctg
Leu

tct
Ser

atg
Met

aag
Lys
165

gce
Ala

acc

Thr

aag
Lys

ttt

tat
Tyr
70

att

Ile

tac
Tyr

cgg
Arg

gca

Ala

aaa
Lys
150

agg
Arg

g88
Gly

ttt
Phe

ttg
Leu

gea

Gly Gly Gly Val Ile

95

aca aaa
Thr Lys

ctg tta
Leu Leu

ttt ctg
Phe Leu

att acc
Ile Thr
120

aaa gtc
Lys Val
135

aag act
Lys Thr

cce tgt
Pro Cys

gtt ttt
Val Phe

act gaa
Thr Glu
200

tta caa
Leu Gln
215

aat act

Phe Ala Asn Thr

aaa

230

gaa

Leu Asn Glu Asp Lys Glu

ata att

gat gga
Asp Gly

ttt gtt
Phe Val
90

att ttt
Ile Phe
105

acc ttg
Thr Leu

atg aat
Met Asn

aga ggg
Arg Gly

gtt gat
Val Asp
170

ttt gat
Phe Asp
185

tcec aca

Ser Thr

cga att
Arg Ile

gat gga
Asp Gly

ata
Ile

75

cct
Pro

gtg
Val

agc
Ser

gee

Ala

aga
Arg
155

ata
Ile

aga

cat

His

aaa
Lys

gega
Gly

235

Lys Ala Glu

60

gga
Gly

gag
Glu

aag
Lys

tee
Ser

act
Thr
140

ttg
Leu

caa
Gln

aca
Thr

gtt
Val

gag
Glu
220

tat
Tyr

gge ttt aaa gca
Ile Ile Gly Phe Lys Ala Glu Met

182

cta
Leu

tac
Tyr

tca
Ser

aat

Asn
125

get

Ala

tat
Tyr

gaa
Glu

gaa
Glu

gaa
Glu
205

att
Ile

ttg
Leu

gag

gat
Asp

tta
Leu

teg
Trp
110

ttg
Leu

gea
Ala

tta
Leu

gaa

Ile

ttg
Leu

gac
Asp
95

agc
Ser

tac
Tyr

ctg
Leu

aga
Arg

aat

Glu

gaa
Glu
80

ttc

Phe

ttg
Leu

Lys

gag
Glu

cca
Pro
160

aac

Glu Asn Asn

ctt
Leu

190
att
Ile

cte
Leu

tte
Phe

atg

175

gat
Asp

Lys

cct
Pro

att
Ile

agt
Ser

cgg

aac
Asn

caa
Gln

ggt
Gly
240

gac
Asp

240

288

336

384

432

480

528

576

624

672

720

768
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245 250 2bh
ctc gat gac tta gaa aga gaa atc gaa aag tcc att agg aag atg cct 816
Leu Asp Asp Leu Glu Arg Glu Ile Glu Lys Ser Ile Arg Lys Met Pro
5 260 265 270
gtg cat cac ttc tgt atg gag aag aag aag ata aat tat tca tgc aaa 864
Val His His Phe Cys Met Glu Lys Lys Lys Ile Asn Tyr Ser Cys Lys
275 280 285
10
ttc ctt gga gta tat gat aaa gga agt ctt tgt gga tat gtc tgt gea 912
Phe Leu Gly Val Tyr Asp Lys Gly Ser Leu Cys Gly Tyr Val Cys Ala
290 295 300
15 ctc aga gtg gag cgc ttc tge tgt geca gtg ttt get aaa gag cct gat 960
Leu Arg Val Glu Arg Phe Cys Cys Ala Val Phe Ala Lys Glu Pro Asp
305 310 315 320
tcc tgg cat gtg aaa gat aac cgt gtg atg cag ttg acc agg aag gaa 1008
20 Ser Trp His Val Lys Asp Asn Arg Val Met Gln Leu Thr Arg Lys Glu
325 330 335
tgg atc cag ttc atg gtg gag gct gaa cca aaa ttt tcc agt tca tat 1056
Trp Ile Gln Phe Met Val Glu Ala Glu Pro Lys Phe Ser Ser Ser Tyr
25 340 345 350
gaa gag gtg atc tct caa ata aat acg tca tta cct get ccc cac agt 1104
Glu Glu Val Ile Ser Gln Ile Asn Thr Ser Leu Pro Ala Pro His Ser
355 360 365

30
’ tgg coct ctt ttg gaa tgg caa cgg cag aga cat cac tgt cca ggg cta 1152
Trp Pro Leu Leu Glu Trp Gln Arg Gln Arg His His Cys Pro Gly Leu
370 375 380

35 tca gga agg ata acg tat act cca gaa aac ctt tgc aga aaa ctg ttc 1200
Ser Gly Arg Ile Thr Tyr Thr Pro Glu Asn Leu Cys Arg Lys Leu Phe
385 390 395 400

tta caa cat gaa gga ctt aag caa tta ata tgt gaa gaa atg gac tct 1248
40 Leu Gln His Glu Gly Leu Lys Gln Leu Ile Cys Glu Glu Met Asp Ser
405 410 415

gtc aga aag ggc tca ctg atc ttc tct agg age tgg tct gtg gat ctg 1296
Val Arg Lys Gly Ser Leu Ile Phe Ser Arg Ser Trp Ser Val Asp Leu
45 420 425 430

gge ttg caa gag aac cac aaa gtc ctc tgt gat get ctt ctg att tcc 1344
Gly Leu Gln Glu Asn His Lys Val Leu Cys Asp Ala Leu Leu Ile Ser
435 440 445

183
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cag gac agt cct cca gtc cta tac acc ttc cac atg cag gat gag 1392
Gln Asp Ser Pro Pro Val Leu Tyr Thr Phe His Met Gln Asp Glu
450 455 460
5
gag ttt aaa ggc tat tct aca caa act gcc cta acc aag cag aag 1440
Glu Phe Lys Gly Tyr Ser Thr Gln Thr Ala Leu Thr Lys Gln Lys
465 470 475 480
10 ctg gca aaa att ggt ggt tac act aaa aaa gtg tgt atg aca aag 1488
Leu Ala Lys Ile Gly Gly Tyr Thr Lys Lys Val Cys Met Thr Lys
485 490 495
atc ttc tac ttg agc cct gaa ggc atg aca agc tgc tat gat tta 1536
15 Ile Phe Tyr Leu Ser Pro Glu Gly Met Thr Ser Cys Tyr Asp Leu
500 505 510
agg tcg caa gta att tac cct gaa tcc tac tat ttt aga agg aaa 1584
Arg Ser Gln Val Ile Tyr Pro Glu Ser Tyr Tyr Phe Thr Arg Arg Lys
20 515 520
tac ttg ctg aaa gcc ctt ttt aaa gee tta aag aga aag tct ctg 1632
Tyr Leu Leu Lys Ala Leu Phe Lys Ala Leu Lys Arg Lys Ser Leu
530 535 540
25
aga gac cag ttt tcc ttt gca gaa aat cta tac cag atc ggt ata 1680
Arg Asp Gln Phe Ser Phe Ala Glu Asn Leu Tyr Gln Ile Gly Ile
545 550 555 560
30 gat tge ttt cag aag aat gat aaa aag atg ttt aaa tgt cga agg 1728
Asp Cys Phe Gln Lys Asn Asp Lys Lys Met Phe Lys Ser Cys Arg Arg
565 570 575
cte acc tga 1737
35 Leu Thr
<210> 47
40 <211> 578
<212> PRT
213> A
<400> 47
45

Met Asn Ile Ser Val Asp Leu Glu Thr Asn Tyr Ala Glu Leu Val Leu

1

5

10

184

15
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Asp Val Gly Arg Val Thr Leu Gly Glu Asn Ser Arg Lys Lys Met Lys
20 25 30
5 Asp Cys Lys Leu Arg Lys Lys Gln Asn Glu Arg Val Ser Arg Ala Met
35 45
Cys Ala Leu Leu Asn Ser Gly Gly Gly Val Ile Lys Ala Glu Ile Glu
10 50 60
Asn Glu Asp Tyr Ser Tyr Thr Lys Asp Gly Ile Gly Leu Asp Leu Glu
65 70 75 80
15
Asn Ser Phe Ser Asn Ile Leu Leu Phe Val Pro Glu Tyr Leu Asp Phe
85 90 95
20 v
Met Gln Asn Gly Asn Tyr Phe Leu Ile Phe Val Lys Ser Trp Ser Leu
100 105 110
25 Asn Thr Ser Gly Leu Arg Ile Thr Thr Leu Ser Ser Asn Leu Tyr Lys
115 125
Arg Asp Ile Thr Ser Ala Lys Val Met Asn Ala Thr Ala Ala Leu Glu
30 130 140
Phe Leu Lys Asp Met Lys Lys Thr Arg Gly Arg Leu Tyr Leu Arg Pro
145 150 155 160
35
Glu Leu Leu Ala Lys Arg Pro Cys Val Asp Ile Gln Glu Glu Asn Asn
165 170 175
40
Met Lys Ala Leu Ala Gly Val Phe Phe Asp Arg Thr Glu Leu Asp Arg
180 185 190
45 Lys Glu Lys Leu Thr Phe Thr Glu Ser Thr His Val Glu Ile Lys Asn
195 205
Phe Ser Thr Glu Lys Leu Leu Gln Arg Ile Lys Glu Ile Leu Pro Gln

185
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210 220
Tyr Val Ser Ala Phe Ala Asn Thr Asp Gly Gly Tyr Leu Phe Ile Gly
5 225 230 235 240
Leu Asn Glu Asp Lys Glu Ile Ile Gly Phe Lys Ala Glu Met Ser Asp
245 250 255
10
Leu Asp Asp Leu Glu Arg Glu Ile Glu Lys Ser Ile Arg Lys Met Pro
260 265 270
15
Val His His Phe Cys Met Glu Lys Lys Lys Ile Asn Tyr Ser Cys Lys
275 280 285
20 Phe Leu Gly Val Tyr Asp Lys Gly Ser Leu Cys Gly Tyr Val Cys Ala
290 300
Leu Arg Val Glu Arg Phe Cys Cys Ala Val Phe Ala Lys Glu Pro Asp
25 305 310 315 320
Ser Trp His Val Lys Asp Asn Arg Val Met Gln Leu Thr Arg Lys Glu
325 330 335
30
Trp Ile Gln Phe Met Val Glu Ala Glu Pro Lys Phe Ser Ser Ser Tyr
340 345 350
35
Glu Glu Val Ile Ser Gln Ile Asn Thr Ser Leu Pro Ala Pro His Ser
355 360 365
40 Trp Pro Leu Leu Glu Trp Gln Arg Gln Arg His His Cys Pro Gly Leu
370 380
Ser Gly Arg Ile Thr Tyr Thr Pro Glu Asn Leu Cys Arg Lys Leu Phe
45 385 390 395 400
Leu Gln His Glu Gly Leu Lys Gln Leu Ile Cys Glu Glu Met Asp Ser

405

410

186

415
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Val Arg Lys Gly Ser Leu Ile Phe Ser Arg Ser Trp Ser Val Asp Leu
420 425 430
5
Gly Leu Gln Glu Asn His Lys Val Leu Cys Asp Ala Leu Leu Ile Ser
435 440 445
10
Gln Asp Ser Pro Pro Val Leu Tyr Thr Phe His Met Val Gln Asp Glu
450 455 460
15 Glu Phe Lys Gly Tyr Ser Thr Gln Thr Ala Leu Thr Leu Lys Gln Lys
465 470 475 480
Leu Ala Lys Ile Gly Gly Tyr Thr Lys Lys Val Cys Val Met Thr Lys
20 485 490 495
Ile Phe Tyr Leu Ser Pro Glu Gly Met Thr Ser Cys Gln Tyr Asp Leu
500 505 510
25
Arg Ser Gln Val Ile Tyr Pro Glu Ser Tyr Tyr Phe Thr Arg Arg Lys
515 520 525
30
Tyr Leu Leu Lys Ala Leu Phe Lys Ala Leu Lys Arg Leu Lys Ser Leu
530 535 540
35 Arg Asp Gln Phe Ser Phe Ala Glu Asn Leu Tyr Gln Ile Ile Gly Ile
545 550 555 560
Asp Cys Phe Gln Lys Asn Asp Lys Lys Met Phe Lys Ser Cys Arg Arg
40 565 570 575
Leu Thr
45
<210> 48
<211> 2694
<212> DNA
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45

<213>

<220>

<221> CDS

222>
223>

(1).. (2691)

<400> 48

atg gag
Met Glu
1

ctg gte
Leu Val

aag cta
Lys Leu

gcc geg
Ala Ala
50

atg gcc
Met Ala
65

gaa tcc
Glu Ser

gag act
Glu Thr

agt ggt
Ser Gly

agc ctt
Ser Leu
130

atg aat
Met Asn
145

gca aat cac
Ala Asn His
5

atc gat gtc
Ile Asp Val
20

cag aaa act

tge
Cys

gga
Gly

cag

tce ctg
Ser Leu

gaa gtg
Glu Val

aga gac

Gln Lys Thr Gln Arg Asp

35

tgt gct tta

tta

40

aac tca

ggt gte
Gly Val
10

act ctg
Thr Leu
25

caa gag

Gln Glu

gga gga

tat cca tct
Tyr Pro Ser

gga gaa gaa
Gly Glu Glu

agg gcg aga
Arg Ala Arg
45

gga gtg att

Cys Ala Leu Leu Asn Ser Gly Gly Gly Val Ile

aac agg gat
Asn Arg Asp

ttg aga aag
Leu Arg Lys
85

aag caa cac
Lys Gln His
100

gat cct ttc
Asp Pro Phe
115

agt tct tca

Ser Ser Ser

tca aga cag

gag
Glu
70

ctt
Leu

gga
Gly

ctt
Leu

tta
Leu

gea

95

cgt ccc
Arg Pro

att cag
Ile Gln

agg tgt
Arg Cys

aaa gat
Lys Asp
120

tac tgt
Tyr Cys
135

ttc gat

Ser Arg Gln Ala Phe Asp

150

aca gag

Thr Glu Met

tat cca
Tyr Pro
90

ttt tat
Phe Tyr
105

gegt tct
Gly Ser

aga tct
Arg Ser

ttc ctg
Phe Leu

188

60

atg gga ctg

75

tat ttg cag
Tyr Leu Gln

att ttt gtt
Ile Phe Val

ttc aat tcc
Phe Asn Ser
125

ggc acc tct
Gly Thr Ser
140

aag acc aag
Lys Thr Lys
155

tac cca
Tyr Pro
15

aac aga
Asn Arg
30

gtt ata
Val Ile

cag atg
Gln Met

gat tta

Gly Leu Asp Leu

gect tte
Ala Phe

95

aaa tct
Lys Ser
110

cge att

Arg Ile

gtg ctt
Val Leu

gaa aga
Glu Arg

gac
Asp

aaa
Lys

cgg
Arg

gaa
Glu

gaa
Glu
80

ttt
Phe

tgg
Trp

tgce
Cys

cac

His

cag
Gln
160

48

96

144

192

240

288

336

384

432

480
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tcc aaa tat aat ctg att aat gaa ggg tct cca cct agt aaa att atg 528
Ser Lys Tyr Asn Leu Ile Asn Glu Gly Ser Pro Pro Ser Lys Ile Met
165 170 175
5 aaa gct gta tac cag aac ata tct gag tca aat cct gea tat gaa gtt 576
Lys Ala Val Tyr Gln Asn Ile Ser Glu Ser Asn Pro Ala Tyr Glu Val
180 185 190
ttc caa act gac act att gaa tat ggt gaa atc cta tct ttt cct gag 624
10 Phe Gln Thr Asp Thr Ile Glu Tyr Gly Glu Ile Leu Ser Phe Pro Glu
195 200 205
tct cca tcc ata gag ttt aaa cag ttc tct aca aaa cat atc caa caa 672
Ser Pro Ser Ile Glu Phe Lys Gln Phe Ser Thr Lys His Ile Gln Gln
15 210 215 220
tat gta gaa aat ata att cca gag tac atc tct gca ttt gca aac act 720
Tyr Val Glu Asn Ile Ile Pro Glu Tyr Ile Ser Ala Phe Ala Asn Thr
225 230 235 240
20
gag gga gge tat ctt ttt att gga gtg gat gat aag agt agg aaa gtc 768
Glu Gly Gly Tyr Leu Phe Ile Gly Val Asp Asp Lys Ser Arg Lys Val
245 250 255
25 ctg gga tgt gcc aaa gaa cag gtt gac cct gac tct ttg aaa aat gta 816
Leu Gly Cys Ala Lys Glu Gln Val Asp Pro Asp Ser Leu Lys Asn Val
260 265 270
att geca aga gca att tct aag ttg ccc att gtt cat ttt tge tet teca 864
30 Ile Ala Arg Ala Ile Ser Lys Leu Pro Ile Val His Phe Cys Ser Ser
275 280 285
aaa cct cgg gta gag tac agc acc aaa atc gta gaa gtg ttt tgt ggg 912
Lys Pro Arg Val Glu Tyr Ser Thr Lys Ile Val Glu Val Phe Cys Gly
35 290 295 300
aaa gag ttg tat ggc tat ctc tgt gtg att aaa gtg aag gca ttc tgt 960
Lys Glu Leu Tyr Gly Tyr Leu Cys Val Ile Lys Val Lys Ala Phe Cys
305 310 315 320
40
tgt gtg gtg ttc tcg gaa gect ccc aag tca tgg atg gtg agg gag aag 1008
Cys Val Val Phe Ser Glu Ala Pro Lys Ser Trp Met Val Arg Glu Lys
325 330 335
45 tac atc cgc ccc ttg aca act gag gaa tgg gta gag aaa atg atg gac 1056
Tyr Ile Arg Pro Leu Thr Thr Glu Glu Trp Val Glu Lys Met Met Asp
340 345 350
geca gat cca gag ttt cct cca gac ttt get gag gee ttt gag tet cag 1104

189
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Ala Asp Pro Glu Phe Pro Pro Asp Phe Ala Glu Ala Phe Glu Ser Gln

355 360 365
ttg agt cta tct gac agt cct tca ctt tge aga cca gtg tat tct aag 1152
5 Leu Ser Leu Ser Asp Ser Pro Ser Leu Cys Arg Pro Val Tyr Ser Lys
370 375 380
aaa ggt ctg gaa cac aaa gct gat cta caa caa cat tta ttt cca gtt 1200
Lys Gly Leu Glu His Lys Ala Asp Leu Gln Gln His Leu Phe Pro Val
10 385 390 395 400
cca cca gga cat ttg gaa tgt act cca gag tcc ctc tgg aag gag ctg 1248
Pro Pro Gly His Leu Glu Cys Thr Pro Glu Ser Leu Trp Lys Glu Leu
405 410 415
15
tct tta cag cat gaa gga cta aag gag tta ata cac aag caa atg cga 1296
Ser Leu Gln His Glu Gly Leu Lys Glu Leu Ile His Lys Gln Met Arg
420 425 430
20 cct ttc tce cag gga att gtg atc ctc tct aga age tgg get gtg gac 1344
Pro Phe Ser Gln Gly Ile Val Ile Leu Ser Arg Ser Trp Ala Val Asp
435 440 445
ctg aac ttg cag gag aag cca gga gtc atc tgt gat get ctg ctg ata 1392
25 Leu Asn Leu Gln Glu Lys Pro Gly Val Ile Cys Asp Ala Leu Leu Ile
450 455 460
gca cag aac agc acc ccc att ctc tac acc att ctc agg gag cag gat 1440
Ala Gln Asn Ser Thr Pro Ile Leu Tyr Thr Ile Leu Arg Glu Gln Asp
30 465 470 475 480
gca gag gge cag gac tac tge act cge acc gec ttt act tig aag cag 1488
Ala Glu Gly Gln Asp Tyr Cys Thr Arg Thr Ala Phe Thr Leu Lys Gln
485 490 495
35
aag cta gtg aac atg ggg ggc tac acc ggg aag gtg tgt gtc agg gee 1536
Lys Leu Val Asn Met Gly Gly Tyr Thr Gly Lys Val Cys Val Arg Ala
500 505 510
40 aag gtc ctc tge ctg agt cct gag age age gea gag gee ttg gag get 1584
Lys Val Leu Cys Leu Ser Pro Glu Ser Ser Ala Glu Ala Leu Glu Ala
515 520 525
gca gtg tct ccg atg gat tac cct geg tcc tat age ctt gea gge acc 1632
45 Ala Val Ser Pro Met Asp Tyr Pro Ala Ser Tyr Ser Leu Ala Gly Thr
530 535 540
cag cac atg gaa gcc ctg ctg cag tcc ctc gtg att gte tta cte gge 1680

Gln His Met Glu Ala Leu Leu Gln Ser Leu Val Ile Val Leu Leu Gly

190
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545 550 555 560
ttc agg tct ctc ttg agt gac cag ctc gge tgt gag gtt tta aat ctg 1728
Phe Arg Ser Leu Leu Ser Asp Gln Leu Gly Cys Glu Val Leu Asn Leu
5 565 570 575
ctc aca gcc cag cag tat gag ata ttc tcc aga age ctc cgc aag aac 1776
Leu Thr Ala Gln Gln Tyr Glu Ile Phe Ser Arg Ser Leu Arg Lys Asn
580 585 590
10
aga gag ttg ttt gtc cac ggc tta cct gge tca ggg aag acc atc atg 1824
Arg Glu Leu Phe Val His Gly Leu Pro Gly Ser Gly Lys Thr Ile Met
595 600 605
15 gce atg aag atc atg gag aag atc agg aat gtg ttt cac tgt gag gea 1872
Ala Met Lys Ile Met Glu Lys Ile Arg Asn Val Phe His Cys Glu Ala
610 615 620
cac aga att ctc tac gtt tgt gaa aac cag cct ctg agg aac ttt atc 1920
20 His Arg Ile Leu Tyr Val Cys Glu Asn Gln Pro Leu Arg Asn Phe Ile
625 630 635 640
agt gat aga aat atc tgc cga gca gag acc cgg gaa act ttc cta aga 1968
Ser Asp Arg Asn Ile Cys Arg Ala Glu Thr Arg Glu Thr Phe Leu Arg
25 645 650 655
gaa aaa ttt gaa cac att caa cac atc gtc att gac gaa gct cag aat 2016
Glu Lys Phe Glu His Ile Gln His Ile Val Ile Asp Glu Ala Gln Asn
660 665 670
30
ttc cgt act gaa gat ggg gac tgg tat agg aag gca aaa acc atc act 2064
Phe Arg Thr Glu Asp Gly Asp Trp Tyr Arg Lys Ala Lys Thr Ile Thr
675 680 685
35 cag aga gaa aag gat tgt cca gga gtt ctc tgg atc ttt ctg gac tac 2112
Gln Arg Glu Lys Asp Cys Pro Gly Val Leu Trp Ile Phe Leu Asp Tyr
690 695 700
ttt cag acc agt cac ttg ggt cac agt ggc ctt ccc cct ctec tca gea 2160
40 Phe Gln Thr Ser His Leu Gly His Ser Gly Leu Pro Pro Leu Ser Ala
705 710 715 720
cag tat cca aga gaa gag ctc acc aga gta gtt cgc aat gca gat gaa 2208
Gln Tyr Pro Arg Glu Glu Leu Thr Arg Val Val Arg Asn Ala Asp Glu
45 725 730 735
ata gcc gag tac ata caa caa gaa atg caa cta att ata gaa aat cct 2256
Ile Ala Glu Tyr Ile Gln Gln Glu Met Gln Leu Ile Ile Glu Asn Pro

740

745

191

750
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cca att
Pro Ile

tgg gtt
Trp Val
770

ttg gag
Leu Glu
785

gaa agg
Glu Arg

aat atc ccc cat ggg tat ctg gca
Asn Ile Pro His Gly Tyr Leu Ala
755 760

cca ggt gtt cca ggc aac aca aag
Pro Gly Val Pro Gly Asn Thr Lys
775

caa ata gtg acc tat gtg gca gac
Gln Ile Val Thr Tyr Val Ala Asp
790

ggc tat tct cca aag gat gtt gect
Gly Tyr Ser Pro Lys Asp Val Ala
805 810

aca gaa gtg gag cag tat cag tct aag ctc

Thr Glu

aaa atg
Lys Met

att gtg
Ile Val
850

gtg ttt
Val Phe
865

att ctg
Ile Leu

ctg tga
Leu

<210>
211>
212>
213>

<400>

Val Glu Gln Tyr Gln Ser Lys Leu
820 825

gtg gtg cag ctc agt gat gca tgt
Val Val Gln Leu Ser Asp Ala Cys
835 840

ttg gac agt gtc cgg cga ttc tca
Leu Asp Ser Val Arg Arg Phe Ser
855

ggg atc cat cca agg aca gct gac
Gly Ile His Pro Arg Thr Ala Asp
870

atc tgt ctg gct tcc agg gca aaa

att
Ile

att
Ile

acc
Thr
795

gtg
Val

ttg
Leu

gat
Asp

ggc
Gly

cca

Pro Ala

875

cag

cte
Leu

att
Ile
780
tge
Cys

ctt
Leu

Lys

atg
Met

ctg
Leu
860

get

cac

Ile Cys Leu Ala Ser Arg Ala Lys Gln His

885 890

49
897
PRT

49

192

agt gaa gct
Ser Glu Ala
765

aaa aac ttt
Lys Asn Phe

agg tgc tte
Arg Cys Phe

gtc agc acc
Val Ser Thr
815

gca atg agg
Ala Met Arg
830

ttg ggt gtg
Leu Gly Val
845

gaa agg agc
Glu Arg Ser

atc tta ccc
Ile Leu Pro

cta tat att
Leu Tyr Ile
895

Lys

act
Thr

ttt
Phe
800

gtg
Val

aag
Lys

cac
His

ata
Ile

aat
Asn
880

ttt
Phe

2304

2352

2400

2448

2496

2544

2592

2640

2688

2694
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Met Glu Ala Asn His Cys Ser Leu Gly Val Tyr Pro Ser Tyr Pro Asp
1 5 10 15
5 Leu Val Ile Asp Val Gly Glu Val Thr Leu Gly Glu Glu Asn Arg Lys
20 25 30
Lys Leu Gln Lys Thr Gln Arg Asp Gln Glu Arg Ala Arg Val Ile Arg
10 35 40 45
Ala Ala Cys Ala Leu Leu Asn Ser Gly Gly Gly Val Ile Gln Met Glu
50 55 60
15
Met Ala Asn Arg Asp Glu Arg Pro Thr Glu Met Gly Leu Asp Leu Glu
65 70 75 80
20
Glu Ser Leu Arg Lys Leu Ile Gln Tyr Pro Tyr Leu Gln Ala Phe Phe
85 90 95
25 Glu Thr Lys Gln His Gly Arg Cys Phe Tyr Ile Phe Val Lys Ser Trp
100 105 110
Ser Gly Asp Pro Phe Leu Lys Asp Gly Ser Phe Asn Ser Arg Ile Cys
30 115 120 125
Ser Leu Ser Ser Ser Leu Tyr Cys Arg Ser Gly Thr Ser Val Leu His
130 135 140
35
Met Asn Ser Arg Gln Ala Phe Asp Phe Leu Lys Thr Lys Glu Arg Gln
145 150 155 160
40
Ser Lys Tyr Asn Leu Ile Asn Glu Gly Ser Pro Pro Ser Lys Ile Met
165 170 175
45 Lys Ala Val Tyr Gln Asn Ile Ser Glu Ser Asn Pro Ala Tyr Glu Val
180 185 190
Phe Gln Thr Asp Thr Ile Glu Tyr Gly Glu Ile Leu Ser Phe Pro Glu

193
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195 200 205
Ser Pro Ser Ile Glu Phe Lys Gln Phe Ser Thr Lys His Ile Gln Gln
5 210 215 220
Tyr Val Glu Asn Ile Ile Pro Glu Tyr Ile Ser Ala Phe Ala Asn Thr
225 230 235 240
10
Glu Gly Gly Tyr Leu Phe Ile Gly Val Asp Asp Lys Ser Arg Lys Val
245 250 255
15
Leu Gly Cys Ala Lys Glu Gln Val Asp Pro Asp Ser Leu Lys Asn Val
260 265 270
20 Ile Ala Arg Ala Ile Ser Lys Leu Pro Ile Val His Phe Cys Ser Ser
275 280 285
Lys Pro Arg Val Glu Tyr Ser Thr Lys Ile Val Glu Val Phe Cys Gly
25 290 295 300
Lys Glu Leu Tyr Gly Tyr Leu Cys Val Ile Lys Val Lys Ala Phe Cys
305 310 315 320
30
Cys Val Val Phe Ser Glu Ala Pro Lys Ser Trp Met Val Arg Glu Lys
325 330 335
35
Tyr Ile Arg Pro Leu Thr Thr Glu Glu Trp Val Glu Lys Met Met Asp
340 345 350
40 Ala Asp Pro Glu Phe Pro Pro Asp Phe Ala Glu Ala Phe Glu Ser Gln
355 360 365
Leu Ser Leu Ser Asp Ser Pro Ser Leu Cys Arg Pro Val Tyr Ser Lys
45 370 375 380
Lys Gly Leu Glu His Lys Ala Asp Leu Gln Gln His Leu Phe Pro Val
385 390 395 400
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Pro Pro

Ser Leu

Pro Phe

Leu Asn
450

Ala Gln
465

Ala Glu

Lys Leu

Lys Val

Ala Val
530

Gln His
545

Phe Arg

Leu Thr

Gly His Leu Glu Cys Thr Pro
405

Gln His Glu Gly Leu Lys Glu
420 425

Ser Gln Gly Ile Val Ile Leu

Glu Ser Leu Trp Lys Glu Leu
410 415

Leu Ile His Lys Gln Met Arg
430

Ser Arg Ser Trp Ala Val Asp

435 440 445

Leu Gln Glu Lys Pro Gly Val Ile Cys Asp Ala Leu Leu Ile
455 460

Asn Ser Thr Pro Ile Leu Tyr Thr Ile Leu Arg Glu Gln Asp
470 475 480

Gly Gln Asp Tyr Cys Thr Arg Thr Ala Phe Thr Leu Lys Gln
485 490 495

Val Asn Met Gly Gly Tyr Thr Gly Lys Val Cys Val Arg Ala
500 505 510

Leu Cys Leu Ser Pro Glu Ser Ser Ala Glu Ala Leu Glu Ala
515 520 525

Ser Pro Met Asp Tyr Pro Ala Ser Tyr Ser Leu Ala Gly Thr
535 540

Met Glu Ala Leu Leu Gln Ser Leu Val Ile Val Leu Leu Gly
550 555 560

Ser Leu Leu Ser Asp Gln Leu Gly Cys Glu Val Leu Asn Leu
565 570 575

Ala Gln Gln Tyr Glu Ile Phe Ser Arg Ser Leu Arg Lys Asn
580 585 590

195
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Arg Glu

Ala Met
610

His Arg
625

Ser Asp

Glu Lys

Phe Arg

Gln Arg
690

Phe Gln

705

Gln Tyr

Ile Ala

Pro Ile

Trp Val
770

Leu Phe Val His Gly Leu Pro Gly Ser Gly Lys Thr Ile Met

595 600

Lys Ile Met Glu Lys Ile Arg Asn Val Phe

615

620

605

His Cys Glu Ala

Ile Leu Tyr Val Cys Glu Asn Gln Pro Leu Arg Asn Phe Ile

630

Arg Asn Ile Cys Arg Ala
645

Phe Glu His Ile Gln His
660

Thr Glu Asp Gly Asp Trp
675 680

Glu Lys Asp Cys Pro Gly
695

Thr Ser His Leu Gly His
710

Pro Arg Glu Glu Leu Thr
725

Glu Tyr Ile Gln Gln Glu
740

Asn Ile Pro His Gly Tyr
755 760

Pro Gly Val Pro Gly Asn
775

635

Glu Thr Arg Glu

650

Ile Val Ile Asp

665

Tyr Arg Lys Ala

Val Leu Trp Ile

700

Ser Gly Leu Pro

715

640

Thr Phe Leu Arg
655

Glu Ala Gln Asn
670

Lys Thr Ile Thr
685

Phe Leu Asp Tyr

Pro Leu Ser Ala
720

Arg Val Val Arg Asn Ala Asp Glu

730

Met Gln Leu Ile

745

Leu Ala Ile Leu

Thr Lys Ile Ile

196

780

735

Ile Glu Asn Pro
750

Ser Glu Ala Lys
765

Lys Asn Phe Thr
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Leu Glu Gln Ile Val Thr Tyr Val Ala Asp Thr Cys Arg Cys Phe Phe
785 790 795 800
5 Glu Arg Gly Tyr Ser Pro Lys Asp Val Ala Val Leu Val Ser Thr Val

10

15

20

25

30

35

40

45

805 810

815

Thr Glu Val Glu Gln Tyr Gln Ser Lys Leu Leu Lys Ala Met Arg Lys

Lys Met

Ile Val
850

Val Phe

865

820 825

830

Val Val Gln Leu Ser Asp Ala Cys Asp Met Leu Gly Val His

835 840

845

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

855

Gly Ile His Pro Arg Thr Ala Asp
870

Ile Leu Ile Cys Leu Ala Ser Arg Ala Lys

Leu

<210>
211>
<212>
<213>

220>
Q21>
222>
223>

<400>

885 890

50
1074
DNA
A

CDS
(1).. (1071)

50

860

Pro Ala Ile Leu Pro Asn
875 880

Gln His Leu Tyr Ile Phe
895

atg gag agt ctc aag act gat act gaa atg ccg tat cct gag gta ata
Met Glu Ser Leu Lys Thr Asp Thr Glu Met Pro Tyr Pro Glu Val Ile

1

5 10

15

gta gat gtg ggc aga gtg att ttt gga gaa gaa aac agg aag aag atg

197

48

96
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Val Asp Val Gly Arg Val Ile Phe Gly Glu Glu Asn Arg Lys Lys Met
20 25 30
acc aac agc tgt ttg aaa aga tct gag aat tct aga att atc cgg gct 144
5 Thr Asn Ser Cys Leu Lys Arg Ser Glu Asn Ser Arg Ile Ile Arg Ala
35 40 45
ata tgt gca ctg tta aat tct gga ggt ggt gtg atc aaa gca gag att 192
Ile Cys Ala Leu Leu Asn Ser Gly Gly Gly Val Ile Lys Ala Glu Ile
10 50 55 60
gat gat aaa acc tat agt tac caa tgc cat ggg ctg gga cag gat ttg 240
Asp Asp Lys Thr Tyr Ser Tyr Gln Cys His Gly Leu Gly Gln Asp Leu
65 70 75 80
15
gaa act tct ttt caa aag ctc ctt cct tca ggt tca cag aaa tac ctt 288
Glu Thr Ser Phe Gln Lys Leu Leu Pro Ser Gly Ser Gln Lys Tyr Leu
85 950 95
20 gac tac atg cag cag ggg cac aat ctc ctg att ttt gtg aag tca tgg 336
Asp Tyr Met Gln Gln Gly His Asn Leu Leu Ile Phe Val Lys Ser Trp
100 105 110
agc cca gat gtt ttc age ctt cca cta agg att tge age ttg cge tec 384
25 Ser Pro Asp Val Phe Ser Leu Pro Leu Arg Ile Cys Ser Leu Arg Ser
115 120 125
aat ttg tat cgg aga gat gtg act tct get atc aac ttg agt get age 432
Asn Leu Tyr Arg Arg Asp Val Thr Ser Ala Ile Asn Leu Ser Ala Ser
30 130 135 140
agt gecc ctg gag ctt ctc aga gag aag ggg ttt aga gcc caa aga gga 480
Ser Ala Leu Glu Leu Leu Arg Glu Lys Gly Phe Arg Ala Gln Arg Gly
145 150 155 160
35
aga cca agg gtg aag aag ttg cat cct cag cag gtt ctc aat aga tgc 528
Arg Pro Arg Val Lys Lys Leu His Pro Gln GlIn Val Leu Asn Arg Cys
165 170 175
40 att cag gaa gag gaa gat atg agg ata ttg gcc tca gaa ttt ttt aaa 576
Ile Gln Glu Glu Glu Asp Met Arg Ile Leu Ala Ser Glu Phe Phe Lys
180 185 190
aag gac aaa ctc atg tat aag gag aaa ctc aac ttt act gag tca aca 624
45 Lys Asp Lys Leu Met Tyr Lys Glu Lys Leu Asn Phe Thr Glu Ser Thr
195 200 205
cat gtt gaa ttt aaa agg ttc acc acc aaa aaa gtc ata cct cgg att 672
His Val Glu Phe Lys Arg Phe Thr Thr Lys Lys Val Ile Pro Arg Ile

198
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210 215 220

aag gaa atg ctg cct cat tat gtt tct gca ttt gcc aac act caa ggg 720
Lys Glu Met Leu Pro His Tyr Val Ser Ala Phe Ala Asn Thr Gln Gly
5 225 230 235 240

gga tat gtc ctc att ggg gtg gat gat aag agc aaa gaa gtg gtt gga 768
Gly Tyr Val Leu Ile Gly Val Asp Asp Lys Ser Lys Glu Val Val Gly
245 250 255
10
tgt aag tgg gaa aaa gtg aat cct gac tta cta aaa aaa gaa atc gaa 816
Cys Lys Trp Glu Lys Val Asn Pro Asp Leu Leu Lys Lys Glu Ile Glu
260 265 270

15 aac tgc ata gaa aaa ttg cct aca ttc cac ttc tge tgt gag aag cca 864
Asn Cys Ile Glu Lys Leu Pro Thr Phe His Phe Cys Cys Glu Lys Pro
275 280 285

aag gta aat ttc act aca aaa atc ctg aat gtg tac caa aaa gat gtc 912
20 Lys Val Asn Phe Thr Thr Lys Ile Leu Asn Val Tyr Gln Lys Asp Val
290 295 300

ctg gat ggt tat gtc tgt gtg att caa gtg gag ccc ttc tgt tge gtg 960
Leu Asp Gly Tyr Val Cys Val Ile Gln Val Glu Pro Phe Cys Cys Val
25 305 310 315 320

gtg ttt gca gag goc cca gat tcc tgg atc atg aaa gac aat tct gte 1008
Val Phe Ala Glu Ala Pro Asp Ser Trp Ile Met Lys Asp Asn Ser Val
325 330 335
30
aca cgg ctg aca gct gag cag tgg gtg gtc atg atg ctg gat act cag 1056
Thr Arg Leu Thr Ala Glu Gln Trp Val Val Met Met Leu Asp Thr Gln
340 345 350

35 tca ggt aaa ggg aag tga 1074
Ser Gly Lys Gly Lys
355

40 <210> 51
' <211> 357
<212> PRT

213> A

45 <400> 51

Met Glu Ser Leu Lys Thr Asp Thr Glu Met Pro Tyr Pro Glu Val Ile
1 5 10 15
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}?

£dl

* F128/132T

10

15

20

25

30

35

40

45

Val Asp Val Gly Arg Val Ile Phe Gly Glu Glu Asn Arg Lys Lys Met

20

25

30

Thr Asn Ser Cys Leu Lys Arg Ser Glu Asn Ser Arg Ile Ile Arg Ala

35 40

45

Ile Cys Ala Leu Leu Asn Ser Gly Gly Gly Val Ile Lys Ala Glu Ile

50 95

60

Asp Asp Lys Thr Tyr Ser Tyr Gln Cys His Gly Leu Gly Gln Asp Leu

65 70

75

80

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

85

Asp Tyr Met Gln Gln Gly His Asn
100

Ser Pro Asp Val Phe Ser Leu Pro
115 120

Asn Leu Tyr Arg Arg Asp Val Thr
130 135

Ser Ala Leu Glu Leu Leu Arg Glu
145 150

Arg Pro Arg Val Lys Lys Leu His
165

Ile Gln Glu Glu Glu Asp Met Arg
180

Lys Asp Lys Leu Met Tyr Lys Glu Lys Leu Asn Phe Thr Glu Ser Thr

195 200

90

95

Leu Leu Ile Phe Val Lys Ser Trp

105

110

Leu Arg Ile Cys Ser Leu Arg Ser

125

Ser Ala Ile Asn Leu Ser Ala Ser

140

Lys Gly Phe Arg Ala Gln Arg Gly

155

160

Pro Gln Gln Val Leu Asn Arg Cys

170

175

Ile Leu Ala Ser Glu Phe Phe Lys

185

200

205

190
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His Val Glu Phe Lys Arg Phe Thr Thr Lys Lys Val Ile Pro Arg Ile
210 215 220
5 Lys Glu Met Leu Pro His Tyr Val Ser Ala Phe Ala Asn Thr Gln Gly
225 230 235 240
Gly Tyr Val Leu Ile Gly Val Asp Asp Lys Ser Lys Glu Val Val Gly
10 245 250 255
Cys Lys Trp Glu Lys Val Asn Pro Asp Leu Leu Lys Lys Glu Ile Glu
260 265 270
15
Asn Cys Ile Glu Lys Leu Pro Thr Phe His Phe Cys Cys Glu Lys Pro
275 280 285
20
Lys Val Asn Phe Thr Thr Lys Ile Leu Asn Val Tyr Gln Lys Asp Val
290 295 300
25 Leu Asp Gly Tyr Val Cys Val Ile Gln Val Glu Pro Phe Cys Cys Val
305 310 315 320
Val Phe Ala Glu Ala Pro Asp Ser Trp Ile Met Lys Asp Asn Ser Val
30 325 330 335
Thr Arg Leu Thr Ala Glu Gln Trp Val Val Met Met Leu Asp Thr Gln
340 345 350
35
Ser Gly Lys Gly Lys
355
40
<210> 52
<211> 807
<212> DNA
213> PRE
45

<220>

<221> CDS

<222> (1).. (804)
<223>

201
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<400> 52

atg ctg ttc gtc aag cag agt gac aag ggg atc aac agt aag agg agg 48
5 Met Leu Phe Val Lys Gln Ser Asp Lys Gly Ile Asn Ser Lys Arg Arg

1 5 10 15

agc aaa gcc agg agg ctg aag ctt gge ctg cca gga ccc cca ggg cca 96
Ser Lys Ala Arg Arg Leu Lys Leu Gly Leu Pro Gly Pro Pro Gly Pro
10 20 25 30

cca ggt cct cag gge ccc cca gge cec ttt atc cca tet gag gtt ctg 144
Pro Gly Pro Gln Gly Pro Pro Gly Pro Phe Ile Pro Ser Glu Val Leu
35 40 45
15
ctg aag gag ttc cag ctg ttg ctg aaa ggc gca gta cgg cag cga gag 192
Leu Lys Glu Phe GIln Leu Leu Leu Lys Gly Ala Val Arg Gln Arg Glu
50 55 60

20 agc cat ctg gag cac tgc acc agg gat ctc act aca cca gce teg ggt 240
Ser His Leu Glu His Cys Thr Arg Asp Leu Thr Thr Pro Ala Ser Gly
65 70 75 80

agc cct tce cgt gte cca gee gee cag gag ctt gat age cag gac cca 288
25 Ser Pro Ser Arg Val Pro Ala Ala Gln Glu Leu Asp Ser Gln Asp Pro
85 90 95

ggg geca ttg tta gect ctg ctg get geg ace ttg gec cag gge ceg cgg 336
Gly Ala Leu Leu Ala Leu Leu Ala Ala Thr Leu Ala Gln Gly Pro Arg
30 100 105 110

gca cca cgt gtg gag gcc gea ttc cac tgt cge ttg cge cgg gat gtg 384
Ala Pro Arg Val Glu Ala Ala Phe His Cys Arg Leu Arg Arg Asp Val
115 120 125
35
cag gtg gat cgg cgt gcg ttg cac gag ctt ggg atc tac tac ctg ccc 432
Gln Val Asp Arg Arg Ala Leu His Glu Leu Gly Ile Tyr Tyr Leu Pro
130 135 140

40 gaa gtt gag gga gcc ttc cac cgg gge cca gge ttg aat ctg acc age 480
Glu Val Glu Gly Ala Phe His Arg Gly Pro Gly Leu Asn Leu Thr Ser
145 150 155 160

ggc cag tac acc gca cct gtg get gge ttc tat geg ctt get gee act 528
45 Gly Gln Tyr Thr Ala Pro Val Ala Gly Phe Tyr Ala Leu Ala Ala Thr
165 170 175

ctg cac gtg gca ctc acc gag cag cca aga aag gga cca aca cga Cce 576
Leu His Val Ala Leu Thr Glu Gln Pro Arg Lys Gly Pro Thr Arg Pro
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180 185 190
cgg gat cgt ctg cge ctg ctg atc tge atc cag tet cte tgt cag cac 624
Arg Asp Arg Leu Arg Leu Leu Ile Cys Ile Gln Ser Leu Cys Gln His
5 195 200 205
aat gcc tcc ctg gag act gtg atg ggg ctg gag aac agec agc gag ctc 672
Asn Ala Ser Leu Glu Thr Val Met Gly Leu Glu Asn Ser Ser Glu Leu
210 215 220
10
ttc acc atc tca gta aat ggt gitc ctc tat cta cag gca gga cac tac 720
Phe Thr Ile Ser Val Asn Gly Val Leu Tyr Leu Gln Ala Gly His Tyr
225 230 235 240
15 act tct gtc ttc ttg gac aat gec age gge tee tee cte acg gta cge 768
Thr Ser Val Phe Leu Asp Asn Ala Ser Gly Ser Ser Leu Thr Val Arg
245 250 255
agt ggc tct cac ttc agt gct atc ctc ctg gge ctg tga 807
20 Ser Gly Ser His Phe Ser Ala Ile Leu Leu Gly Leu
260 265
<210> 53
25 211> 268
<212> PRT
213> /PERRR
<400> 53
30
Met Leu Phe Val Lys Gln Ser Asp Lys Gly Ile Asn Ser Lys Arg Arg
1 5 10 15
35 Ser Lys Ala Arg Arg Leu Lys Leu Gly Leu Pro Gly Pro Pro Gly Pro
20 25 30
Pro Gly Pro Gln Gly Pro Pro Gly Pro Phe Ile Pro Ser Glu Val Leu
40 35 40 45
Leu Lys Glu Phe Gln Leu Leu Leu Lys Gly Ala Val Arg Gln Arg Glu
50 55 60
45

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

65

70

75

203
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Ser Pro Ser Arg Val Pro Ala Ala Gln Glu Leu Asp Ser Gln Asp Pro
85 90 95
5
Gly Ala Leu Leu Ala Leu Leu Ala Ala Thr Leu Ala Gln Gly Pro Arg
100 105 110
10 Ala Pro Arg Val Glu Ala Ala Phe His Cys Arg Leu Arg Arg Asp Val
115 120 125
Gln Val Asp Arg Arg Ala Leu His Glu Leu Gly Ile Tyr Tyr Leu Pro
15 130 135 140
Glu Val Glu Gly Ala Phe His Arg Gly Pro Gly Leu Asn Leu Thr Ser
145 150 155 160
20
Gly Gln Tyr Thr Ala Pro Val Ala Gly Phe Tyr Ala Leu Ala Ala Thr
165 170 175
25
Leu His Val Ala Leu Thr Glu Gln Pro Arg Lys Gly Pro Thr Arg Pro
180 185 190
30 Arg Asp Arg Leu Arg Leu Leu Ile Cys Ile Gln Ser Leu Cys Gln His
195 200 205
Asn Ala Ser Leu Glu Thr Val Met Gly Leu Glu Asn Ser Ser Glu Leu
35 210 215 220
Phe Thr Ile Ser Val Asn Gly Val Leu Tyr Leu Gln Ala Gly His Tyr
225 230 235 240
40
Thr Ser Val Phe Leu Asp Asn Ala Ser Gly Ser Ser Leu Thr Val Arg
245 250 255
45

Ser Gly Ser His Phe Ser Ala Ile Leu Leu Gly Leu
260 265

204
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ML REF
1274993R
hIFNabR
CRF2-4
cytor x
cytor?

rl\g%
1274993aaR
hIFNabR
CRF2-4
cytor x
cytor?

1 R
1274993R
hIFNabR
CRF2~-4
cytor x
cytor?7

MR EF
1274993R
hIFNabR
CRF2-4
cytor x
cytor?

HYERHF
1274993R
hIFNabR
CRF2-4
cytor x
cytor?

-METPAWPRVPRPETAVART LLLGWVFAQVAGASGTTN-T

--------------- MAGPERWGPLLLCLLQAAPGRPR-L
MLLSQNAFIF——RSLNLVLMVYISLVFGISYDSPDYT-—-

~r MAWSLGSWLGGCLLVSALGMV-~-
~=MMP--—~——- KHCFLGFLISFFLTGVAGTQSTHES--~

-MRAPGRPAL--RPLPLPPLLLLLLARPWGRAVPCVSGGL

VARYNLTWKSTNFKTILEWEPK~-~-PVN-QVYTVQISTKS
APPONVTLLSONFSVYLTWLPGLGNPQD-VTYFVAYQSSP
DESCTFKISLRNFRSILSWE-LKNHSIVPTRYTLLYTIMS
PPPENVRMNSVNFKNILQWESPAFAKGN-LTFTAQYLSY~-
LKPQRVQFQSRNFHNILQWQPGRALTGNSSVYFVQYKIYG
PKPANITFLSINMKNVLOWTPPEGLQGVKVTYTVQYFIYG

—-~GDWKSK~-CFYTTDTECDLTDEIVKDVKQTYLARVESY
TRRRWREVEECAGTKELLCSMMCLKKQDLYNKFKGRVRTV
KPEDLKVVKNCANTTRSFCDLTDEW--RSTHEAYVTVLEG
==RIFQDK--CMNTTLTECDFSSLS-KYGDHTL--RVRAE
~QROWKNKEDCWGTQELSCDLTSET-SDIQEPYYGRVRAA
~QKKWLNKSECRNINRTYCDLSAET-SDYEHQYYAKVKAT

PAGNVESTGSAGEPLYENSPEFTPYLETNLGQPTIQSFEQ

SPSSKS~——-————- PWVESEYLDYLFEVEPAPP-VLVLTQ
FSGNTT---~-~~- LFSCSHNFWLAIDMSFEPP~-EFEIVG
FADEHS-~-———-~ DWVNIT-FCPVDDTIIGPP-GMQVEV
SAGSYS-—=———==~ EWSMTPRETPWWETKIDPP-VMNITQ
WGTKCS-—-=~-== KWAESGRFYPFLETQIGPP~EVALTT

VGTKVNVTVEDERTLVR~-RNNTFLSLRDVFGKDLIYTLYY
T-EEILSANATYQLPP~———-——— CMPPLD---LKYEVAF
FTNHINVVVKFPSIVE~--EELQFDLSLVIE~EQSEGIVK
LADSLHMRFLAPKIEN---EYETWTMKNVYN-SWTYNVQY
VNGSLLVILHAPNLPYRYQKEKNVSIEDYY-~ELLYRVFI
DEKSISVVLTAPEKWKRNPEDLPVSMQOQIYS-NLKYNVSV

& 1A
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MR ET
1274993R
hIFNabR
CRF2-4
cytor x
cytor?7
MR AT
1274993R
hIFNabR
CRF2~4
cytor x
cytor?

P HF
1274993R
hIFNabR
CRF2-4
cytor x
cytor?

MREF
1274993R
hIFNabR
CRF2-4
cytor x
cytor?

HERHT
1274993R
hIFNabR
CRF2-4
cytor x
cytor?

WKSSSSG-KKTAKTNTNEFLIDV--DKGENYCFSVQAVIP
WKEGAGN-----—KVGSSFPAPR~-LGPLLHPFLLRFESP
KHKPEIK~--GNMSGNFTYIIDK-LIPNTNYCVSVYLEHS
WKNGTDE--KFQITPQYDFEVLRNLEPWTTYCVQVRGFLP
INNSLEKEQKVYEGAHRAVEIEA-LTPHSSYCVVAEIYQP
LNTKSNR-TWSQCVTNHTLVLTW-LEPNTLYCVHVESFVP

SRTVNRKSTDS-PVECMGQEKGE~~—=====~= FREIFYII
——————— SQPAPAPLLQEVFPVHS—- -
D---EQAVIKS-PLKCTLLPPGQESESAESAKIGGIITVF
DR--NKAGEWS-EPVCEQTTHDET-==——~ VPSWMVAVIL

ML--DRRSQRS~EERCVEIP-——- o
GP--PRRAQPS-EKQCARTLKDQSSEFKAKIIFWYVLPIS

GAVAFVVIILVIILAISLHKCRKAG--

—— W A W Sy D P S B e S T S B T S — A G S A P S WS W S Gn St S ene S Sy D SR =

LIALVLTSTIVTLKWIGYICLRNSLPKVLNFHN-~~FLAW
MASVFMVCLALLGCFSLLWCVYKKT~ -KY

—— ——

—— - e S B Y T — - W S

—— A s S T . . S S S T S Sy e S

AFS-——~mmmmm e _— -

FFVPAEKIVINFITLNISDDSKISHQODMSLLGKSSDVSSL

------- ~-VGQSWK-- --EN---

AAPRTSGGGYTMHGLTVRPLGQASATSTESQLIDPESEEE
—=PR-~-NSLPQHLKEFLGHPHHNTLLFFSFPLSDEN--—

NDPQPSGNLRPPQEEEEVKHLGYASHIMEIFCDSEENTEG
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