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1. KEZY 10ABREAGL B EHFR, LeKLHABADE
EHERBEFEFZIRADD RGBS FESHR)AL SRS EHES
ARG ZHGBRFT LA BERF .

2. BAZK19%5BHR, L FH8/F7 e SEQ ID NO: 9.

3. RAZX 1M EHFR, ATHRATBLATH - Av6HE
B 54 100%48F) 4 SEQ ID NO: 1 #5#& % 61-1542, SEQ ID NO: 7
6 7% 2 266— 1870, SEQ ID NO: 3 #§# 3 87— 1568.

4. BAZR1GL2BHR, A FT5BFRAZEFSREATTS
SEQ ID NO: 7 #54 & A7) % X,

5. SHPAEX 165 BHRGHA,

6. MBRAZLS5HRAEBUGE LHIE.

7. A FELH WGBS R ESHRIA N RO F &, althE L6E
FAPEEBRFNEZK668F LW,

8. GEHAHW GBS FEThRIAANENS BN S,

9. RA| & 8095k, R ¥ 24y SEQ ID NO: 2 siia AR B
B3 £ T A KXY 86%4 Bl .

10. MAEX 8 W55k, R HhHAESL SEQ ID NO: 4
# SEQ ID NO: 8 Z A KB A7 4548 5 KA 100%48 F .

11. BAEZX8HSK, ATFTSRAITEASZESEF#HTER
AT7—mFaHEBEAT X GBBRAFT N %Rhe:

(a) SEQ ID NO:1 654 % 61— 1542, #
(b) SEQ ID NO:3 ¢5# 3 A 87— 1568.

12. ik RAE 200 RABAKLFF T A SEQ ID NO: 2,
SEQ ID NO: 4 # SEQ ID NO: 8 AV 2 RABAFFIHRARF I 6145
Y

13. RAEX 1268085058k, L Vs B SRIRESRT
Sl - ARABRBARE TRAMEGATHRERAFT].
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14. BAZR 128908 3K, A PHERRYRERZER R
B AGETZREARFANGAEELGRFTRA.
15. FETRAZR/REBRFAGS T Sk
AA1—AAn— AAm
Ed: MIRAEIRERM
AAn Z 0 £ 100 A8 EA B, B4R 0 £ 41 ARAE, BIFR SEQID
NO: 8 &4 2—42 Ay 444,
AAm % @L36 AA43 Z AAG36 85 494 AR B e 4k, A b
1) 'AA43, AAYT, AAST, AAS2, AAST, AASE, AAGS, AAGE,
AAT2, AASS, AABT, AA93, AAO4, AAD6, AATLS, AALLG, AA122, AA123,
AA125, AA134, AA143, AA1T3, AA174, AA1T8, AA18S, AA186, AA189, AA190,
AA196, AA200, AA204, AA206, AA207, AA220, AA253, AA260, AA276, AA277,
AA280, AA283, AA287, AA294, AA295, AA298, AA300, AA301, AA312, AA324,
AA326, AA360, AA365, AA3T3, AA3T4, AA3T9, AA396, AA403; AA4DT, AA41S,
AA480, AAA83, AA4BE, AA491, AA494, AAS02, AAS28, AAS29, AAS32 Fu.
AAS36 ZHFARE T TF (a) - (c) AT REE AL
(a) SEQ ID NO:8 #§ & K& 43,47, 51,52, 57, 58, 65, 66, 72, 85, 87, 93,
94, 96, 115, 116, 122, 123, 125, 134, 143, 173, 174, 178, 185, 186, 189, 190, 196,
200, 204, 206, 207, 220, 253, 260, 276, 277, 280, 283, 287, 294, 295, 298, 300, 301,
312, 324, 326, 360, 365, 373, 374, 379, 396, 403, 407, 418, 480, 483, 486, 491, 494,
502, 528, 529, 532 Fa. 536, |
(b) SEQ ID NO:4 #5321 2,6,10,11, 16, 17, 24, 25, 31, 44, 46, 52,
53,55, 74, 75, 81, 82, 84, 93, 102, 132, 133, 137, 144, 145, 148, 149, 155, 159, 163,
165, 166, 179, 212, 219, 235, 236, 239, 242, 246, 253, 254, 257, 259, 260, 271, 283,
285, 319, 324, 332, 333, 338, 355, 362, 366, 377, 439, 442, 445, 450, 453, 461,487,
488,491 Fw 495, X
(0) HRFRAK;

@) 'AA44-AA46, AA48-AAS0, AASI-AASG, AASI-AAGS,
AAGT-AAT1, AAT3-AAB4, AASG, AABS-AAD2, AADS, AAST-AA114, AATLT-
AAIZ1, AA124, AA126-AA133, AA135-AA142, AA144-AA172, AA1T5-AALTT,
AA179-AA184, AA187-AA188, AAISI-AALSS, AA197-AA199, AA201-AA203,

AA205, AA208-AA219, AA221-AA252, AA254-AA259, AA261-AA275, AA2T8-
2



AA279, AA281-AA282, AA284-AA286, AA288-AA293, AA296-AA297, AA299,
AA302-AA311, AA313-AA323, AA325; AA327-AA359, AA361-AA364, AA3G6-
AA372, AA375-AA378, AA3B0-AA395, AA39T-AA402, AA404-AA406, AA408- :
AA41T, AA419-AA4TS, AA481-AA482, AA4B4-AA48S, AA4BT-AA490, AA492-
AA493, AA495-AAS501, AAS03-AAS527, AAS30-AAS31 Fo. AAS33-AAS35 -F) R -
(a) SEQ ID NO:8 &4 3% & 44-46, 48-50, 53-56, 59-64, 67-71, 73-84,
86, 88-92, 95, 97-114, 117-121, 124, 126-133, 135-142, 144-172, 175-177, 179-184,
187-188, 191-195, 197-199, 201-203, 205, 208-219, 221-252, 254-259, 261-275, 278-
279, 281-282, 284-286, 288-293, 296-297, 269, 302-311, 313-323, 325, 327-359,
361-364, 366-372, 375-378, 380-395, 397-402, 404-406, 408-417, 419-478, 481482,
484-485, 487-490, 492-493, 495-501, 503-527, 530-531 = 533-535, H H

(b) EAHFERK; A
(3) AA315-AA367 FHI— AR SR RA L.

16. = 5"E L34 GBS FH TR LK K6 ik,

17. GELSHALAY GBS FELHRXEA KL S X GBS HFE150
% 6 LAk,

18. BRI KEF &k,

ERAHGBS 55 S HRFHELNEHT, GBS HE 50
WAL OBS HESTRRAETEACBSHFEZ AEN S IRER, BEE
&K ..

19. %6475 GBS HE TR LS LS F %, HhEad:

RBOEFALDIW GBS FFXHRRXETELS GBS HFFZHEN 2
Ak

EAHEHE S REFELESHOFHT, EMHGEKRE 4%
AMEH SRR, FHESORESNEREN LD TS .

20. ¥ MBHETREEECBS FEHH %, BH ket ‘

EAH GBS HFELE SRFFRLESHEHLT, HEELARL
FHH GBS FESKRIATE GBS HFELASIHKENHSKER,
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HFEMAFTCLEXETHIHRES.

21. AT T MEERERGF X, LT ARANELX
208 Fk, A FHSFAHAEL, FEXTBSHEHALENATH
KA 5 A% 09 38 4E.

22. A FAHBALFTHRERREZRAGFT &K, BAH KK
¥R GBS & XM AL.

23. X2 #H GBS FELHLFIW GBS FEFTHRLELSGAY
Wik, Led:

ALSH GBS A ENBRERESHVHAEALKGS FXFE5EXARAEK
HRRESHERT, BRBAAHE ORI GBS FE KK
ET445CBS HFEZABN KRG, A

Bl ieaPHi GBS A4 5 S RELNHEE.

24. GBS X 5434 GBS % SR othpHl .

25. X RxTHFHRESGHLIY GBS FETHAGEHN T &,
1 ads:
BAAFEZERFHRELGEHET, ERBALS DS CEANLTD
GBS 35 SHRATELSCBS FEFZ AWM ZRER, HA

B ey R S % BRI R 6 B AR

26. B RXB RS HGmRFRNT K, A7k

Whmpi@m i X HLTY CBS HESHRARLTL S GBS &%
ZPEWGmk, 5B HMELG GBS AF Lz eSO RXE
S oS mBER, A

#m) da e A PAE T .

27. GIEXIMERIATHIHRLEL TN BS FHE KIS T
Lo e NGRS,

98. %32 GBS FETHRWHMNMF &, EA K

EEREHRBUAHELT, AXARBUSDALEHHERR
GRS ARTBNEHTREZB AR, A b iXBwmie sk
GBS A E S hXELBA GBS A X THERHNE; B
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BARERESHBEAENRBZI ARG EAIEIBEXARE
oA ENERZ KBRS AR THMILE, L FARBILS
VD AEAEWNBANEBRIYPHRXBLS YR GBS ARG H MG
¥ 4E.,

29. SR AR mEEASEBHNG T &K, &HH & e

AHEBREAFRBIASWEET, AEAXBAS D HFEHERKE
B SAREBGEF TREXBRAL DL, A TXEaE
AX GBS HAESHARILAACBS FESEKERGAE, FA

K[ARBRAOWAENRBEZREMRGE AR IBE XA XS
EBEENFERZEABMEHEARTIBMLE, XTARBLE
MBEENEAITIBR YA XD RN K 003 HE XTSI H
| &9 35 4E.

30. 5 XA TRFARGEARERA T LRI aFTHRAFE
HEFRAGABFTLS BN T &, HF o

EARAAXELSHAEETRERS MK, L VXB@MERd
GBS & SH XL AA GBS FF THRERY KK

BAH ROV ALNREZ R MRGEAREIBERARXE
WeHAEENERZ EXBMBAEARTHMLE, L TARBELS
MEEHEARIBRIFAZBUABALFAABGHEAEFRA
4%k S AP g8 AE,

31. MALK 06Tk, ATEFKRAZRENE.

32. RAZK30MF %k, EPEFRAZAEERG.

33. RAEX 3065k, ATEFRAZYG o&4H RN

34. BAEX3068F5%, A TERZRAZRRLZR.

35. ALK 30875 %, FTEFRALEEIERRA.

36. HAERI0MF%, ATEFRAZFAZEHRY.

37. B 7 T4 GBS FEE5HAFY CBS A ELHRE AL EY
WAk, R
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(a) BMHABEFAHIWBS A ETHRGRETHROME;

(b) ZIHEMLEEMZ IRREELRE TR ELEHGLTEHE
£ %;

(c) FAREZEEMD, AA

(d) =R K eh £ P EHE.

38. K2 THAL LW GBS FE RIS T %, e

(a) EMHAABEFALIWBS A ETHRGRTIROME,

(b) 3 % AkagR TG LS LM,

(c) BB LA SIRBREETLRTHRAGZSKGLEH,

(d) FLSRZLSY, FH

(e) B iZLEWEG EHEH.

39. FEGREFATAEILAHF AL R ARG TR, GEEA
GBS #E 5 A GBS FF KL H A.

40. R HEILFH AL T RERI A BEGA L BIREART
BWEF ik, RAEOERESTFEALETRZARTE A ARARE
Lig GBS FESHREFHBES, A PHAes T8 T:

LEEL TR GBS FEXH ENAEBI A XBRE LS
s

OB T TH 24 GBS A% hZ 4% Lo 4t
LMty A

GBS & & T+ HhFHRILGIFHM; RE

GBS # % AR E b dpHl .

41. BREBFARBHRATH A FI o THREHEAGEHD
WMo
GBS # & KA h &

GBS & A M; AKX

OIEABBEE] LA GBS HE A2 bod by FHMNG &S
144

42. AEXATH —AFZ R4 AAE:
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GBS # 4 & X A &

ATHRMNGBS FEFLTERIABEZLAEGEN; AA

ATHMNGA GBS FETHRIABERZ S B BRAEGKN.

43. TR THFARDBEG T EPH2TF, ke TR T

BTHEFARDBENG TP GBS FFTHIENEK, #5F
i B T

GBS &% T A& it K B

GBS # %5 GBS & £ &4 ei¥4l M;

GBS #F AW HM; HRK

QBT TES GBS FF 2o LegmpFHNG RS
o,

44. GBS X SHkW4 M, RGBS HE 5 GBS FH Ko
HHA, ERZATEHEAUAREERSABEZ b F & R KT WA
AREGESFRAGH S TH M.
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GBS &% %4k

F AR 4RI
AXRREL GBS # 5SS BB ERAXHAESGHAG
k. AKXV TFRERBELREL B EHAK.

|~
"R

BB E &R E (GBS RERFEGBEY. RBHILS, &
F4mid GBS TH| RAGH 2AFTAE. GBS MR (AL “THAfFHR
ER DEHENGHARERETRA X,

f& Carl G. Hellerqvist #+ & X Bl ¥ (Vanderbilt X FE¥K,
Nashville, Tennessee) T8 — R AL I T, &EXEZEZT —#H %4
GBS 4. HREEFH GBS MAMEIZHBAT, FHARALTHA
FH, B eFHRRSHRME (EH LA 5,010, 062).

% 9F, £ B EA 5,858,991 # B Er4 ] WO 98/32453 ¥ Fi ik,
GBS H A THRAVBEHAR ikt o®d, AHKEH oMX B
Je.

WO 98/32452 F= WO 98/32448 $43i£ T4 M GBS FEAE AR A MA
FaFBRERER, PERBREAY ;AR FATHEANEZ
W5,

AXEPZH, HEALEZE GBS FEH KR, ALXWAMNIE GBS
AESHRBATERRATES AT ERNARHEREARE 25K
mippt, ARIFAT AP LRI TRT ALY,

PR %S
AKBRE—FRERT BUABEAMNEKE GBS FHIIHHZHK
(GBS A ¥ 2/4h). ALV — A% @RBLEKE GBS FHFLH6F KK

1
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EERANB. RAGAEKEH O TL3I% GBS F#F 5K, ERHET
25 GBS FESARAAAMGRAE. TRALLVERFATA TS
FAAGERERERRAERG LT LRI LT ERGRA, D
B, BRERER. oS HAGRARER. BREE. HNEHH
BB ES.

AEBHH —FEOARESES GBS FESHRIXEABEWH S HF
B, ABETHRAESBFREXNEEFR. RANEAFTRAKE
EV10A4BE, HFOHBAZERALGIH GBS FEFLXARIXESIKIEK
HBEBFFIREIATAHGERAFT.

AXPHEZAFTAACESFLIWET SR TBRESZ
GBS # Wik, ARV THBARHAISKG Tk, BFHARA
AKCBS HFEL S RBEFHELHFHRASKRYEHT, GBS 5%
56053 % GBS #ESHYERALTE GBS #E LA EE
k.

AEBPHF—AF@A%NTE GBS FEFXARLESHALEIEF
k. EFEOERBESHADI B OBS FELKRY S, AL TL4 GBS
BENPE, EAHFKOYE SREFBRELGEHTRIKESH
AP, FHESNLE B ERRHATHS .

AEPEF—-AFTORAREIHLTRAETAEGS FENFE. %
FEONAEALF GBS AEL GBS FE AR FRELSHFHRT, 4
&5 ORHLHM GBS FELKGSERRATLS GBS XA B
B, HAHZRECEET GBS AEMHFHLES. HALLOESTH
£ GBS FF R T A kmiydeiE.

AEBEEAANAFTAALNAAI D AR P RERKETRANT
. TRAZEFEENABALE LTEARINLETHBRAXGEHE
FRA, wBRNERNBRS. REMNBEEHBLTORLIHHEN
9 M & R

AERHF-AFaGLIRBEZRA TARAREED /KRR
BE SRR BRAREAEFRAGERE O &, —

2
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ALP2ZEZTE R GBS F 5 TARFFHELHNLEHNF
k., BAEOHRAALFHEAERFRESNEST, AR HEH
LW GBS BESHRRATE GBS FE LN AKRLES, REARNK
B BE S RZABREGEAESK. F—AEAKEHARAZABRE
o mBAERe Sk, A7 EOEEAXFALIP GBS #F XK
RETELCBS HFEZAENEM, LoakBHKIAGS FE L2 a0
FHAGEER LSS ER, FEMNFHER. F-AEAZHR
X% GBS FESHWHNGT &, RFZXOELEARZARBRLSY
BAET, FAEZARGRASPEENERGmMERBEAREIBHF
BT, BRkik GBS FESHRALNEORBMR, FREAAEH
RB AW ELEHERO XD RGBASTH, A TAEAARBLE
BEENEEAIESE VLA XBESHA GBS FF Sk M 64
2. TRERFEEZALMBEAIEBHFHN, LT IARBL
LMHEENALARGE AR TS ERIK, PAXBULEDBAALD
AR AR GRE, TARERFERERZRATHITRME A
FEN LS RIFRTHAABENEFRAGETED, LT
L AEERBLASYHREREHEARESERIK, FRARARRLS
BTOEARTFRAAAGHAGEFRAGERL TGS,

AEPEFBLEZTIHH GBS X5 HL Y GBS FELKRES
A MEFE. EFEOEEMFAEHELM GBS FE TR R
TEEGHE, R SR EERZ RO ELRTRG ZFLEHGL
ERMERY, LFESRENY, FERNERBGEHER. HITT
BRETTEHEELDY GBS 2 XS ARE4 2B Tk, KT E
HEMNFABELDY GBS FESANRTROKE, B SHKRAR
THRGZELK, EHTEIRBARTERTRZI IS KDL,
FSRZESY, FETEHG LD EE.

AE PG HE—AFEFRBEA GBS AE LA GBS FERRES
GiEAN, AABEREFHEILAHEINLERERARGT &,

AEBEFE—-AFOFRITHARLIBH AR FREEIEATIR

3
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AN mREEAREBG T X, BFEOELS TFTEAETEY—A
M EG LG ENGBS #EXAKFAHRES, BHS TFTRAATA 25
AP FE GBS HEXHRLELSEHNTIHARXRREGEY, 01
54 FHES GBS FE SRS HBEZ Mo SIS H A
.44, GBS kS hFBRrF M. GBS FF LHREHIHA.

AEPBERBER TARGWGEFTAEIA TEFARENN B
EHEENREERAH R TERAREIESRAGEHOHE T
GBS H#E SHRIALNE. GBS HFEFLAHAMN. CBSHEFL5 GBS HFX
RELGHREN. BREBTAEFRARDBRZIFTHE TN, 5T
4 GBS FE St BhigaBz mia s katsd.

AL RAERBOIE GBS HE XA H Ao /R KEHEGW, RAH
ABAGEHESY, L THERS LA BORELETLEL GBS HE X
G A S A BE o e A HE A

AXPEREOIEBS FETHRINEN/ZATHERGBSHEL
KRESHKABRZHEALAGEN, IBANESBHEBREBFINZAELY
K e,

W B & 259

B1EFreRikiddheys kiR

B 2A fo 2B B F4E A £k4 4 FHE MR Pabbb, £ Xk
FEFFEARTHCBS FESAEARRTLRALSMHER.

B 3A #» 3B B R4 M L4 4 FHE AR Pabbl, 5H X
Fo EEAFLHMETH GBS FESHRARRTLEALSITALEXR,

B 4A—AC B T80 E Ekp 6 PR ZBRAL T REN
GBS # & Lk W&k,

A mihit
— ik, AXHERGHARRPREFRXEHAALLNHE
BASBEARRARAHBFEROEL. AIRAGFLEEPRAR
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¥, A THEHEF. BERAFATREAIEF TG LR EFTERRZL
HMBEAAR RN, ATHEEA. SHFREGR. BAEBIERAR
A G T, WERDWTEHATFTAEAT . £ RSB
RE R AL T RAZBERE > HREGAAFHITH. —BEER
AL IR B &-#F B 24 Lk (d» Sambrook et al., Molecular Cloning:
A laboratory Manual, 2nd Ed. (1989) Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY) ¥ Fii &§% M5k %
BEFERABESET R, AXMERAGRBATENSHLE. AN
LR FREEYRHNTHEIRETEFH AR RSP T AN, T
RiEEABEARTHAFER. KESH. GHRHNERER, ARBATR
A, BB EENS, ALARERAGRKEHALATHESL S

“GBS A EL/hK” ZHHS5 B X hHMARE, d» CMIO0L
AE@GBS FH)ELWNEARST. BRRT GBS #AXKREBEFRT
mpiEml. TARAGRCEHNETRERRESTRESPTHEMRY
¥4 GBS &% 4k

A& “QEHNSBER ARCELESARFN I HATR, Amiz
HEHEBEBRABESAEFTEXIRALRG L eI meMEKR.
Bliw “S B SBHR” LAHM, EAXRESRREGIHITR, AE
g ktas.

K& “HBHEQOR” ABAARLEEFEAORRREZKANS
AR AW EGR. Pl (l) EVEAAXEAHARILLTARY
Eak, QuirBrR#AmBREAIGEaR G FXARALNE
&%, (4)d cDNA. EH DNA HA R A BRI ASF X LN TG R.

KiE “SK” A LERARE, RFERRTOR. HEXAEK
FRleg kY. B2, XREGQR. ARAEMWIH A S REGH.

KiE “RERAEED AWARRAAN. v, AETRRED
(R Pe, FEAEZREFHRAAGHOSKAXEHFR
FAAHRKRELN.

RiE “THEARERG” LHLTHEGRSLET—FAFEN

5
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AR F X EBFEHRGREXE. BHAFF “THRAEREEI 55
B L, RIEMEGERF BB REFIGRETELSEWNFF A
Ba 8 F4 T XA,

KE “BHAFI” AHEAELNEBORBEFIGREARLEHFA
BEBFRAS. ZAERHNAFAANGERARESIEDEBANTH;
ERBEAYT, BHNERNAT —ROERDT. BBAELELSELR
HFLEFH; EEBADT, BHGEHNFA —ROEBFH T
FHEERF. KiE “BHEFN BOTEYOQERERLTHTA KR
, FTOREFEFRBRGRMAES, e FATPBGTR
5.

RE “SHBHR” R/KEETH 10 AmAGREHXIHIF
B, TUAEBEYSXMEEBEFRIALEHEA, LOaELEHE
Fa 4% 7 X 69 DNA.

Ri&E “FHEFR ARALIRRAENRERRELEAFHFR
RARE - ROXRALOFEHOBFR. FEFRAFTRAKEN
200 ARAREEM S HER. REOFERFRKAEN 10 £ 60 M5
A, B4 15 £33 A8E. FHEFREBFA LR, HlAFRA:
fod, THAZNEW, AR THEEREEA, KXANGEFHERT
DAEARELFHFE., RiE “RRALEOHTE” ZHRMLAHE
BB BETR. “GHOEE®R OEFTAGHGRRNAGE
AENEF®R. KiE ‘BERE” GEFHFRELARERE. —
BB B K. WK % 8 5 (phosphoroselenoate) . R AR
(phosphorodiselenoate) . £ ¥ X B KR B B &
(phosphoroanilothioate). &Rk 3 5% & & (phosphoraniladate). &
ABEBEE. EL20E, FEFRTaEEMNIFIL.

“FA K CEAMR” BREIBESEATE-BEFBRFITH,
«HA B PR EAMBERRFER, RIFR, FHE LTS
BATFH—BEANTY, “Zi FAFTHTRARER, RIF
ok
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RiE “FAHARNR RHEHAEBRFANZAGHRELRILE, X
MAREABFINGREBKEILE, FEAFIAGARERE.
LESMERAESEEATH, Hlie 50% FRES X ER4EFT M
e, GBS X SHAINMGEAFT AR EERGILE. THEAEHITE
WA RERZAIARE. EXARAGEE T, VAR EZFHA K
B A X AA AR T R 6 AR KRB AT P FHEER
REAGEH M E E Y. S, KEH 100 NREBRGAF TN A
300 A ME e, WAFIHA ORI . SEEEETEAE LAEE
BHEBRAFIKEN, AAREREMRELLIFHY.

SATFsBEFme, K& “LRELAA” THRIRARTH, b
1# M A5 BLAST (Altschul et al., J. Mol. Biol. 215:403—410,
1990) 24 8, BABRAFIFAAE VY 85%, BIFE 4 90% RIF
v 5% FRGAINAMAE. SEAFERS AR, TABFT
& LRGN FAEE; BFER I5ABREX TS
o, BRIFZ6ARERFIGED, FFZ 2 ABERE DD,
SERAEEEBREABHIATEAN, LEBRPEBRTRIANGF
AR B —ER 20 ATROBEAERSFARY T 17T Mgl R&R
(85%), #4FH 9/10 (90%), FEIFH 19/20 (95%) A Fesmii L AL,

KAFRMANBRAAGAABRLEE LHAR —RARZIAHAHES
FH L. RE, AMANBRAALEREREAREE LRTRAEAR
BARZAFEDTH—FL.

LRT S, K& “LRLEMRA” 2RB\AKAFF S8 BLAST
HEMBFEHAE, BAFINE VALY 80% HFAH LV Y 86%
FIHAEVY 95% BFAENY 99% HFEH 100%4 57 A FH.
TAFHEREANFHET—EFALEEE A TRAXER; &7
XEHRIFHSAERLABAT, RHI2ALLEAT. FARAMEL
EEREHARRTRABRRARERNGRF. RTEEABRARAKEA
ARRAG R ARG TRRME. e, —ALARKENRNGRERT
HEE. FAR. 448, TARPF TR — 48 B A B ok 2 AR

7
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ﬁﬁﬁﬁ;%iﬁ—%i&—%%ﬁﬁdiﬁi&—%iﬁwﬁi&—
%i&\ﬁi&_%iﬁ‘ﬁiﬁfk$i&,#K%&ﬁ—ﬁi&
B,
i%“ﬁﬁ%ﬁfﬁ%#?%i”ﬁﬁ%@ﬁﬁﬁ&%miﬁﬁ
ﬁﬂﬁk%Q%ﬁﬁﬁﬁﬂﬁﬁ%i%%#Tii%%ﬁ%%oﬁ%
£4F 2 A AR O e i AT .
ﬁ%“ﬁ%ﬁﬂ%”%ﬁ&ﬁﬁ%%@%ﬁﬁ%i&&%&ﬁﬁ
%&%ﬂ%iﬁ#.W#ﬁﬁii%@%k%ﬁ%?aﬁﬁﬁﬁﬁﬂ
FRELAFEAT.
ﬁ%“?kﬁ&”%ﬁﬁﬁi&iﬁﬁﬁiﬁgi%&i,ﬁﬁ%
%i%ﬁﬁﬂﬁﬂ%ﬁ#&ék&mm%ﬂﬁﬁ%i%ﬁﬁzﬁﬂ¢
%ﬂﬁﬁﬁ%?koﬁ&*&é&%3+i£ﬁ%,ﬁﬂ%5—m¢
i&ﬁk,iﬁ%lmﬁo$££ﬁ%,&ﬁ%5o¢uiigﬁ&,
FROEEV—AGBSHE & P88 B ST 2 M 3R AR A 69 ) B €L 6 GBS
%%%%%%&m%%ﬁﬁ,ﬁ@ﬁﬁu%%?ﬁﬁ&ﬁ@&iﬁ,
ﬁﬁﬁ‘%ﬁw‘ﬁﬁﬁﬁ%%%%%ﬁii%%&i@%%%%ﬁ
oy R o) AT R
*%“ﬁﬁ#iﬁﬁ”%ﬁﬁﬁﬁﬁﬁﬁiﬁ%ﬁ?ﬁ%%%%
®S$%%¢%ﬁw%%ﬁ%%.%fﬁ%ﬁﬁ$ﬁﬁ6#ﬁﬂff
éﬁﬁﬂ%%%ﬁiﬁﬁﬁﬁﬁ%%ﬁTﬁm%ﬁ%ﬂ,#%%@F
iii&iii%ﬁﬁ,m&%ﬁWﬁﬁﬁﬁﬁﬁ,
“%%?ﬁ”%$ﬂ%#i%&i%ﬁii§k%}%,w#,
mﬁﬁﬁﬁT%xfiM$$%%¢§Ri£ﬁ&%@mﬁﬁﬁi%
ﬁﬂm&éi%ﬁ%kﬁ%ﬁ&w%%ﬁzk.h%ﬁ&ﬂmﬁé%
%wiﬁiﬁﬁﬁl%%;ﬁiR%x%kﬁﬁzé&ﬁ,Mﬁ#%
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HELKEZFR S K.

RiE “FFiL” R “HILH” RHABARLSHFELHRLARRGE
BATARKEOREDEIZEO (HA LA TALFRIREFTEENY
FAGILABRERNETRAYEZO)RAGF LW EFLFSG
35k, RBEATERRL., TERAHARC G EF4FCE Kk
Ea®iiE. S ELhaERR AR T Z4EREE (&1 NC
B, BT BIT) . FHAFE (4 FITC. FH9. MEHEMLK). BRI
(kR AL, B EBNG. RAEH. RBEFRE). LY
AEm. 2HhEL HEF RIS TFRANGBEYSRKEE(PTAR
BAMNAET. Pk sik 2ELLK. AEES). EXEA
Ay, SRRKEGRRE EBEAALE, AR Y TR T4,

K& “io¥” ZIK. Bk (peptidomimetic). A MK HfbiL
2HTF, REEBIFREMEN A, KEDTAEL—RKAASH
FHRASKRRTTHAMEAMAR.

AR B, ERHBXG —A . T P ET LG

¥ESHFD.
FHAEA 1 $PBRETAIHEERARLB A7) 45 SEQ ID NOs:
%1
BB REALS T
SEQ ID NO: AR AR LR

SEQ ID NO: 1 M ¥4 A GBS &% &4 (HP55)

SEQ ID NO: 2 A48 34 A GBS &% %4k (HP55)

SEQ ID NO: 3 % %% GBS & & 4k (SP55)

SEQ ID NO: 4 £im % % GBS H & %4k (SP55)

SEQ ID NO: 5 B K]

SEQ ID NO: 6 B HE:]

SEQ ID NO: 7 B A ¥ REAGBS &% &4 (HPS9)

SEQ ID NO: 8 258 & ¥ EA GBS &% %44 (HP59)

SEQ ID NO: 9 B A/ %% kA GBS HELHRHKHHE
(B ABHa c.o g t.m r. w. 5. y. k)

SEQ 1D NO: 10 IR S A/GF A GBS HFEXURBRAR
(SEQ ID NO: 9 #&iiF)

SEQ ID NO: 11 HK A/ FEA GBS AEZRBHK
(#HEAZHa. c. g. t. n)

SEQ ID NO: 12 FE -3 A/GF LK GBS FEZRBBE
(SEQ ID NO: 11 &5#iF)

9
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AL HMENERT LG —BHEER, FRAFRIRLAEFRS
it iEl. AREE, T, SV RAEEITHTERT AR —
AXBPHBEARERFTE,FALTAMEAS.

&

GBS THEL &AM, SABE, FelLfsFo)hEERA#H
hEFHBRAOBELESLS. FEAPAZTEEZ T A HRGBHALD
M GBS A Sk, Thp 1A 2MET H GBS FF LAY LENKE
B, KEBPACH GBS HEZHSEATFTACABREGELBE
. 27T PEFTHRRAGEAE. HEGRAIUA cAMP 4R Hi B8,
BEOEEC PKO)MREGHET (CK)dER Bl s, &7,
BHOELIBEQALELS T (REARMBIMEE)E, BF—KRA
A F A EXHBOBBRALLEFRAGHERET. ROREZILE
EHBBRATRBREAZTHIEAR, ARFFRLEETLELSTH
MEEAEBARERBEEE, aF 2 AAHLEVROEAALEIRE
Wi, Wi Lk 4 M5 fiEmitiey, GBS FE KRR
EFAFBEN. BRI, o ERs P 6 e A R R E YR
E¥KAMER. GBS FE LK SRKTHATEHRAAGEH, e
EHETHH Y CBS 3 XXM FH AR MK A/ THHLE
Y. BRTESFEIRAEZX GBS LR @mEss meslEists
Y. %, Pl THA GBS FELARIBFREFTRLSHEH, A
VAP B % A GBS £ 5 SR Z RNA B, ETATHERMA.

P HER

AEPH—-AFEFEEY 10ABEAKG L BG5S HBIFR, LhR
GBS A ESHARLABERFZLATALBHEAT. GBS #F XK
ZEAFH W OBS FE SR, AEASE. M OGBS HFEF K, BRI
ZAGBS 5324k, L ENSBEBRTURRRFENRERKRAL
8. BN SEEETEKDNAAFIRRNA G (A FHEATHHUR

10
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R). ATHZHREARESL, THAAFRAT U. FEFREITFOE
BF. F. BAAGS #EFXAGFLELE, FTaELAHETALSS
GBS & FHAH. TRABERB TG %, 4 A4H74 T SEQ ID No:
1, 3. 7. 9F 11 2B FRS BRI L S BHR.

AEZBHEEGS. FEFSARETAEASERABBREAXER
DEGTERNESGERIREFNFT, 2FHBEERELR. %
BB TASEAHK 54 TS5 BA SEQ ID NO: 13 SEQ ID NO: 3 #)
FV 04 E8EBEE, BRFEY A ELBEFRIBBRFIGER
5F, EESASEQIDNO: 1. 3. 7. X 11 HEEFFIRECINYE
AFRHERS TR, GBS RITIATARRGFHNSZES
B2, FHANERTRREGBBREAE PCRETEBRAAZHET
REHEGS FEXHK, 2B RRALENSGHS GBS 2 hIBER (B
kP 3), AERMEHE LS FAMB GBS &% %4k mRNA #5454,
RN EGRESGESRFHTESAEAEHE SEQ ID NO: 7 XLHEHF&
266— 1870 (B R EF AT EMNG L KEA GBS 2 EF KK
K). SEQ ID NO: 7 ZH 3B 266— 1870 (AL R L ZH-T 45, A
L ¥EEAGBS HE5K%mAK). SEQIDNO: 1 Z43FE 61— 1542 (%%
RIEFLTIGA GBS FEXTHRFS%AK). SEQ ID NO: 1 ZIHH
B 58— 1542 (BLERBEATHA GBS & LHF 5 L% AK). SEQ ID
NO: 3 ZHIFER 87— 1568 (RRBESTHGEF GBS £#F XKhGRA
K). SEQ ID NO: 3 Z 4 ¥ & 84— 1568(AIERBEFLTHEF GBS
E3FESHRBGHBRE)HNERFNIALIABRFIIGHREFTIOHESY
FTREXH EHRFTR.

$HF&5 SEQIDNO: 1. 3K 7 ¥R E R a9 H & A 7 & SEQ ID
NO: 1. 3R 74 KB ZAFFIBA KY 85%E 100% HIFATH
87% RIFK T 95% H ALK 99%F 100%654AFl b, 45 4L 69
% 4% a3 SEQ ID NO: 7 ¥4 ¥ & 266—1870. = SEQ ID NO: 3
B 5 8 87— 1568. SEQ ID NO: 9. SEQ ID NO: 11 #5#E /A7 &3
LA BAT.

11
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#hESBIBROLERAL GBS FEXARN RN ARRAFTAKRY
85— 100%. #&4F KT 86%. FIFKT 95% HIFH 99— 100%A Bl Z
SR BEBRANIEEEIEGERFINIAGERFT. KERET
454 GBS F 4. L& 6 H B @46 SEQIDNO: 2 &K 1—495 & SEQ ID
NO:8 AKX 1536 94 HX—F4 . FAhLE R aEHAL SEQID
NO: 4 % # % 1—495. SEQ ID NO: 2 Z#& K 1—495. SEQ ID NO: 8
Z &K 1536 GRARAFTIA 1000BFHZ KOG BBRFF 6 S H
B

THEAXHKEFEATE GBS FEXHAYREAFHGEH AL LR
Rz, PliorBALmpE, ERBEXFTROGFRAR, X
EERXBHoAARE AR REEARGRAIGAL TS EREXR
BAEZ GBS A ESHB I BTR. TAARAEH AL T %), XAA
EBEROBOBBREF R, AEEDAGBR LAy TAY
FHRALS>BIHG EHFR. HARGEREEF R K4 SEQ
ID NO: 1. 3. 7. 9 11, 4 %2 SEQ ID NO: 1. 3X 7T &HF &
AAMER, XE%HPSEQIDNO: 2. 4, 8. 10 X 12, 45 #1& SEQ ID NO:
2. 4 X 8 Ff T /5 64 B A K K.

TUBREAREGRGAERSF, ARXTATARGRASHE
WihZ GBS AEFSANEABN S BEHR (LA 1. HTAEZERT
B, AABRAML XA BRY BI R4S ERFRIA FFHFRGE
AT X ALk 3). TRAEXPHREARIGEELILH4, LA
ERIA DT SRR ERAF AR ER., IEFHREAHRT
dody, EAXTHEATRFRLEEH. —KEk, KXNHSHF
B, EHYSALBEERLRGHEEATIRAGERFFARABRESY
A 85% BEFAMEGMRAME, FFEVSH 90% 95% 99%F 100%.

A GBI, TAGEARAEEHFHEORIFHTER
$ B BRAEDIES. KR P, MY EHER, Hlde 200 BEA R EH
SEEBEEHRAIEBER. A SEFRAEA R AR F — K
AL BB AT HHEARZALBE 0 (B4 5 I Sanbrook F A6 Lt

12
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X#k, HHAFE 11 F,B5XREINAHSALE). AFETHRES
10— 200 AMaR A 0d S B BRE 4. BIFAKEN 10—60 Ak,
KA 12— 40 s 69 $ B B # K4, T L4 % Pearson # Lipman
(Proc. Natl. Acad. Sci. USA 85: 2444—2448, 1988) &7 ik, #|
ATRrHAREZAFIAGHARABEEGERERET AEF o
FASTA, A F A A FH G LR L4044, H4a X RET
EE5Z 2 AAGABRER. KGRI EMELS XA ZHBRAF
R R BEREBER @ m, TERAKEA 10— 50 NAHE3F58, &4 50
AR EBHB, R 100 M EEFRGES. 5 AE GBS 5%
SHRGEBENGAREHFORS. ATRIEMBEGEZE, RFEAH
AEHERRELIPREFHETTEAARH4 LSO AHE. TRE
WA A R 35, & Applied BioSystems F B 3 B 4 AL
EOREHBETR.

BEBEBFTALIF AT PREk. RAEAEI AP an
Z¢ % 44F (Benton and Davis, Science 196: 180, 1978) T ¥l Z: 50%
WELE:, 5xSSC (NaCl. ## &)X SSPE (NaCl. BER4A. EDTA).
1—5x Denhardt’ s 33%&. 0.1—1%SDS. 100—200 p g & W49 5+ & DNA
K tRNA. 0— 10%AAB A B4, 1x10°—1x 10 cpm/ml EHF4 (LF
MW H 1x10°%cpm/ng), HFTF42CHEBERLY 6—36 I . BT REE
EHFALREEAFEaSt ALt esd il &N
HA. mEkEH—f&L 1—3%xSSC. 0.1—1%SDS. 42— 70C, £ 5—
30 S —AEBEER. TAEAFFXFIHOESFEABAFAEA
HRAAMEBELT. THEFPHEEEIEFLAHL, TAREEMHTH,
R EE5F e ORERE, IEMEIGE2EE. AEETEX
HEERNGEENR, BN TUARKBETRERTERASER, F
TR R EEREAELRERGBERG, 2R, ARBFASR
A4, THEAKTFRAFT 422CHHhEEE (B4 68C), o MERE
J F 3xSSC 4w 0.1xSSC tyzhikE k. EXEHAT, THA
TMACL (R 2 TEA C—CH AN SHFR), AR FEFAHRE

13
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b. TRERKEHEREERSH, AEXABMKBRREG $HFRK
KEPMT60BRENGSHFBRER. X THREEERE, TEAERE
XKFRFT 2xSSC HRFENRFHERADTRFT 22CTHRAE®
AEXPORFHEBEROT X PlRGBREE (“PCR”)E K.
TH A PCRBEARAERZSAHEHRLBAFHRXAFT, HEMTRKE
SHPHBEFRAT, ATHBERAKRSRFY. FEATAIATA
BAAGEEETRI . S B TREDN S THMRHE, R
FrR# 50— 450 X £ 3 AMEH R GEFFRALT 2000 M EFR). HF *
OLERNEHRFRFEETRT B, REEHA DN LK, FIHELEEAA
DNA R4 B Megas:, ARAAALTI DA LHHRRKEN
DNA F . W—A5|1 = A2 4% FHHEA B — A5 Ay R Ande /5.
RNV HOABESTHAROERIBEEMN B TERGEAKX 203
FnRBHRAIONEREFTHE R k. pRFRBIAAGFHHAEAKRY
65% % 85%, 25 RAEIREP A4 0.3—4.8x 10°A Ao HEN. # 5K
¥ AE#E T PCR F ik, #ldw T £ Saiki F A (Science 230: 1350—
1354, 1985; Nature 324: 163—166, 1986)#= Scharf % A (Science
233: 1076— 1078, 1986) ¢ L F, £ TA L EEH + 4] 4,683, 194,
4,683, 195 #= 4, 683,203, & F M AZH AKX A SE. F I, PCR
Technology: Principles and Applications for DNA Amplification,
ed. HA Erlich, Freeman Press, New York, NY (1992) ; PCR Protocols:
A Guide to Methods and Applications, eds. Innis, Gelfland,
Snisky and White, Academic Press, San Diego, CA (1990) ; Mattila
et al., Nucleic Acids Res. 19: 4967 (1991); Eckert, K. A. and
Kunkel, T. A., PCR Methods and Applications 1:17 (1991); PCR
eds. McPherson, Quirkes and Taylor, IRL Press, Oxford (& {#k
HAIANKIAEH S E) FEMET RCR I3 o Ao B f ik
EH—ABBIHF, THHLIBBRAALSEBHFBRALET X
G FERERF/ RBERBENRTERGEFRA. TH LK

14
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PEBEBRORTELCRALVHEANEEATFR (FHs L
Winnacker, From Genes to Clones: Introduction to Gene
Technology, VCH Verlagsgesellschaft mbH (H. Ibelgaufts trans.
1987)). THAEAT—H O EBFREBRFT EHELALAHRL
EBE®R. RHARTATE ELRFHAIERERNUHERLFHS
8. BTFHEAIHEEH T KN IZS Applied Biosystems 380B
# DNA SR AF AR CEERHBEAFERE. TRALFREK
ARG EBEFRAOAFTENETE nRNA #HFAGEMFTEX
MELEHER. RRALAUGEZRTTHAAETKEFHTR, 2
BT I2ABEGHFI THEL % GBS F4 T4k nRNA R X P #4571
B, mATEPESSHGRELAER. Bk, ZFL4H 124
AFEABHROELTR. BT KAEA 1821 MEFBRA LG FF
HEMBENRY, HAAWARE GBS #E 2 HhBF FHARRE.

Hk, EAZPGERTHE 12-21 A MEFR, HFL 12—184M 8
HHOERAK. BRI E, 5 GBS &% %4k nRNA # T A K EAT3H 4 L4
A TEZAXGERTRY TAR IR ZAGNE, FRSFT
A PR GG AE M. fE AR 5T AL A WA P BT mRNA T 3 4 A RO 4
gEidA. B, KREEATBS AL LARNAHRAZSY EQF
BB, ERABRBTTHFRLEIG B =L LH/ARDIG. 5
s, K Y FAEBRBELKEGAIGT “@BiE RE TR
Mgtk BB SL /A LR T A2 B, P mRNA B R A
e X W5 R & T &K £ (F£ L Shakin, J. Biochemistry 261,

16018(1986)). A X EHF MBI L4 %GR A AN ATC REF A
R E R LW, ik EAT GBS £ & L4 nRNA F & RBEAT
MRS EENR. BREHRIAT GBS FELHEREAN 5 KR
BRALOERBESTZIERROALERK, BRERAN L
BHARRRTALL oRNA HFAFEFRRA N7 Z4HE, i B4
L 5 fo 3 FEBERBRAOSGIEGHL FHEFRFIL
A ERK, BA GBS AEFSAMFELAETEHAL MBI

15
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¥, MATHELBHRIEAXEAEIUERRATEA XA ERE
PRI E B EABRRAH EBRAE LGER.

E—ABKREH T, ARUGSBERTRILEB XN, £7
—ABKRTHY, SETBRTRUREBEEIAFIREY—H2 L.

EF—ABLKEHE, E4XPCRIIDOE—BEFRALTI LS
ARANRAERTHSBER, XEEBFRHEALFXIF4S GBS
EESHARREATEBARS. BHENSEFRTATIERLGS
EBERAGS FELHRGREARSFIAE )2 85%MFAHZ $ Ak (o
F40 WAk 69 GBS &4 24K) 9B BUF 5L . T v A A2 LA T 69 6 A%,
B, EXELEETEEARTALSGERAEL 2ALFEREAESHHF
.

TRk 2FETTREFTAGRA.

% 2
BIER A
43
A BRvEvs
C; e
G; &g
T; BB
U; v
ARC
ARG
A % T/U
CHxG
C & T/U
G & T/U
AXRCHG, FZET/U
AXCXT/U; RAG
AXGRT/U; RRC
CHGCRT/U; RAA
AXCXRGHRT/U

ZWUE<W%MQWEG%QO>§'§

$K
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AEXREGH—AFEORETI S (1) 2KEGBS HELHhE
OXAXRALGTFERAB LA, (2) &3 SEQ ID NO: 2. 4. 8. 10
X 12HTFRABAFATEY SAREROGAR, RARER @) 5 SEQ ID
NO: 2. 4 X 8BZMBERBRYRERSFFA KXY 80%FE 100%E & B A F
M GBS HETHhEE. AR SKA K. & SEQIDNO: 2. 4. 8,
10X I2HFEEBEINGLEETAS 6. 7. 8HRIANMREBKIF
BREEFERG, FrERELY, FHEKEZ Y B AREKRGL
B, VL& 6,3 SEQ ID NO: 2 ¢ & 181419 & SEQ ID NO: 4 #95&%
1— 240 9 R EBF 7. RHAYRES L GBS HFEF LGN EK. ik
GBS 25 SHBEGR. $KXSKNEL SEQ ID NO: 2. 4 X 8 Z48
FRBOALSEENEVHY 86% BRFAEVH 95%. £HZETY
GONERI R AERA 1 AREABER, R¥A 100%RLA &AM E. £
g 4Bkl SEQ IDNO: 2 f#& 2 181—419. SEQ IDNO: 4 &KX 1—
405 MR EALBEIAHE VS 8% BIFALE VY 95%. EHREE
Y oo AEERA LARARESR, BLRIFA 1000 . &%
#AKEGS HFESHKEGEH SEQIDNO: 2 ¥4 1—495. SEQID
NO: 4 P& K 1—495. X SEQ ID NO: 8 & K 1—536 4 RA B 5
AEELHAREAR AXPH SRR GBS AETHhRES. FHERISK
PESETOEACALSR. BHOSK—ROEEHET GBS &1
SO B IRAEBGFRSK. HhEARRIFANERES GBS
AESKREY. PRI SKABHEELBIBERSR L.

TUREBCli k8% CBS A SN BRI EMB. HEXE
RO REGEARBA RS RASEEARRLE, Fie, EHG
FEE OIS GBS 345 GBS 3 E AL EREFFRERERR
W23, GBS Ak Ak GBS A F ShZ A A mien C3 &4 2K
BE., IHGERBETOESFRRFS GBS FEHLELEE, INHT
GBS 2 F SR B Hf/ KA L EHEHER. RIFHAH FAES
BT RATCENi/ XD RGLEE G KT G5 ETRARH
W& G R & S B REFE RO I RTRNERNGTORA

17



5| 44 7 ik & S 4ntg (Bowie et al., Science 253: 164, 1991). T#
A3t AL TR F ik, #4 PC/GENE ¥ “Soap” A AT RALS FH
B, Xz shfd it ER. AXPBALHEM Klein. Kanehisa
#+ Delise (Biochim, Biophys. Acta 815: 468—476, 1985) ¢ 7 %
SEERTHIRAACAZSREGESRESG, FHF GBS FF
&4k SP55. XM E G F LML “T-spanner” . FH& 3 ¥II+F
THAMGE K K.

% 3 SP55 I3 a5 75 BL4 MR

AR [ R T KE Pl odds®
No. M k3 Mo E JF 5 ~ : .

1 232 248 226 252 | FEGIVGIIWFILWICLV | 2.589323E-05
(232-248 , SEQID No. 4)

2 369 385 365 380 | LIGMIGPAIFLVAAGFI | 1.007311E-03
(369-385 , 'SEQ ID No. 4)

3 458 474 456 479 | TVFCIAAAINVFGAIFF | 2.482542E-03
(458-474 , SEQ ID No. 4)

4 137 153 135 157 | LLLGFGIFATAIFTLFT | 7.564906E-03
(137-153 5 SEQID No. 4)

5 42 58 42 58 | LAFLSFFGFFVLYSLRV | 8.236557E-02

" | (42-58 » SEQID No. 4)

6 328 344 328 345 | GFLSAVPYLGCWLCMI |.1925022
L (328-344, SEQ ID No.
4)

7 390 406 390 407 | SLAVAFLTISTILGGFC | .8064944
(390-406 » 'SEQID No. 4)

* Jast TS A A A FACR 6 A 5 B

%‘ﬁ%ﬁﬂ(ﬁ&ﬁ%%é‘ﬁ-@]1&?%“6%3?&%%&%——%?5}.

HEMALI S A L W GBS A E SR R A MBI AR ERE
MAERBTH—TOEE. Aili 4, XFRETA GBS %
£ 4k (HP59) (SEQ ID NO: 8 44 % % 42— 536) #o 4 ¥ GBS & & K4 (SP55)
Z %k 42—536 B RE BT 5.

18



# 4 APHF GBS HFEIXEIABAF 6L

SP55 MKSPVSDLAPSDGEEGSDRTPLLQRAPRAEPAPVCCSARYNLAFLSFFGF 50

R N s R NN

HPS5 MRSPVRDLARNDGEESTDRTPLLPGAPRAEAAPVCCSARYNLAILAFFGF 50
SP55 FVLYSLRVNLSVALVDMVDSNTTAKDNRTSYECAEHSAPIKVLHNQTGKK 100

Lo TR e b P e

HPS5 FIVYALRVNLSVALVDMVDSNTTLEDNRTSKACPEHSAPIKVHHNQTGKK - 100
SP55 YRWDAETQGWILGSFFYGYIITQIPGGYVASRSGGKLLLGFGIFATAIFT 150

CELEETEERE e e e vt e e 1

~HP55  YOWDAETQGWILGSFFYGYIITQIPGGYVASKIGGKMLLGFGILGTAVLT 150
SP55 LFTPLAADFGVGALVALRALEGLGEGVTYPAMHAMWSSWAPPLERSKLLS 200

PCCE LD Rt TEEEEE e P i e i

HP55 LFTPIAADLGVGPLIVLRALEGLGEGVIFPAMHAMWSSWAPPLERSKLLS 200
SPSS ISYAGAQLGTVVSLPLSGVICYYMNWTYVFYFFGIVGIIWFILWICLVSD 250

CCCPELTEREE TR PER TR e i il Tk

HPS55 ISYAGAQLGTVISLPLSGIICYYMNWTYVFYFFGTIGIFWFLLWIWLVSD 250
SP55 TPETHKTITPYEKEYILSSLKNQLSSQKSVPWIPMLKSLPLWAIVVAHFS 300

LE b L Ere L e e e

HPSS TPQKHKRISHYEKEYILSSLRNQLSSQKSVPWVPILKSLPLWAIVVAHFS 300
SP55 YNWTFYTLLTLLPTYMKEVLRFNIQENGFLSAVPYLGCWLCMILSGQAAD 350

FELCTEET PR et feeere et teer ey

HPS5 YNWTFYTLLTLLPTYMKEILRFNVQENGFLSSLPYLGSWLCMILSGQAAD 350
SP55 NLRARWNFSTLWVRRVFSLIGMIGPAIFLVAAGFIGCDYSLAVAFLTIST 400

POUD PEERED DEE LLEREEEEE TR e e

HPS5 NLRAKWNFSTLCVRRIFSLIGMIGPAVFLVAAGFIGCDYSLAVAFLTIST 400
SP55 TLGGFCSSGFSINHLDIAPSYAGILLGITNTFATIPGMIGPIIARSLTPE 450

CEECDVEERL LD e et 1 1t

HPSS TLGGFCSSGFSINHLDIAPSYAGILLGITNTFATIPGMVGPVIAKSLTPD 450
SP55 NTIGEWQTVFCIAAAINVFGAIFFTLFAKGEVONWAISDHQGHRN 495

LETDEEEED PR e e e e el bl

HPSS NTVGEWQTVFYIAAAINVFGAIFFTLFAKGEVONWALNDHHGHRH 495

HP$5 - SEQ ID NO: 2
SP55 - SEQ ID NO: 4

B b, #ETAEBGEN, KERBAARTRRINARLETATH
RGBS HAESHRAFITHERPHREMEGAFARLTREANE.

R ARG BERAAMETHERIERAEZALAREE
BEEF/RBEAXZORE, RLTANES S THRGHE. 3T
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BHEHREPBELGNAER O ERERAZE, FERRETS
HEIBLEE, whHTHE SEORBEAGRBEIE, RAZHE, £
BEEH, RASBRELAGAEEHF. SKABRBFLAZS A
AREBFATLEAEMBEBNAER, FHAKRNKSE SEQ ID NO: 2,
SEQ ID NO: 4 % SEQ ID NO: 8#54HE R BEA £V 4 80%AR K. 5%
F GBS HE LKA, AGBS HEFTHRAENKHA 41 AW £ A & (SEQ
ID NO: 4 #= SEQ ID NO: 8Aatik). XM Tl &4EiX 41 A~ N K&
BEBRGLEFIHRS MARSE. LT EIETH T dhifo/XRMAR
PG NEK#Ffo C KA. ATFEEMAERFE. FLAG(XREAR. &
A5, ARAR. BAR) AL, BONE AR ERASHBE. AFF
LB A58 (CAT), RAES. B FABRTHBF. LTaHFERTRL
BRE bk, A XA LIRRECGS #E AN EHTERP/RES
k.

A ToEALABRRR, HANRRTERR. F5MEENLE
FRALAZEVMRABRGERTHRTF/RERTERNA. #de, GBS &

52 EAhTOEMS T SEQ ID NO: 4 &K
2,6,10,11,16,17,24,31,44,

46,52,53,55.74,75,81,82,84,93,102,132,133,137,144,145,148,149,155,

159,163,165,166,179,212,219.235.236,239,242,246,253,254,257,259,260,

271, 283, 285, 319, 324, 332, 333, 338, 355. 362, 366, 377. 439, 442, 445, 450, 453,

461,487, 488,491 % 495 R A MM R TR/ RERTRNK. RFAFE
F SEQ ID NO: 4 % SEQ ID NO: 8 ¥ HAfLE PHRABBNK. Hlim
ABEB 4@ FFE, WS T SEQIDNO: 4245 ¥E 152 REAR
TURSEBER) . AHEEQHF RX QORTRERTRA, It
BEHZRXQ THERAKAINAWEAEL Gk 4 B ) B i sk
K%, hAGREBRALE: (1) BESE G KBERGEEE, (2)
Bk af ALV RSB, 3) AEM GBS HFEGNESTRE (DK
FRGEFEXELEMBGLLHELFRARBER. 2D TAHEXR
AR S RS FAEELRR, P AE-RFAMAREABRRNGF
7.
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BTFTRABBRAR - BREERLEAEZFRAFAANGLEHHE (B 2
BARGAEBHFARCERFRAFIN T HLAGEREN, R2EKFLX
FAPHAG AR A AERG —BEH). THLHRTHET K4H
B IR B IPREHGHF: Proteins, Structures and
Molecular Principles (1984) Creighton (ed.), W. H. Freeman and
Company, Nen York;Introduction to Protein Structure(1991),
C.Branden and J. Tooze, Garland Publishing, New York, NY;
Thornton et al., (1991) Nature 354: 105(FIARXAEHHF).
BFRAZ “SHRFHREBH A AAMFAEG I L& AFRK”
(McGraw-Hill Dictionary of Scientific and Technical Ternms,
Fifth Edition, 1994, Sybil P. Parker, Editor in Chief). X%
HFEZRARABGEH P IETL T H AN P % (Biochemistry, 2nd.
Eds., Albert L. Lehninger, p.71—76, 1975). #l4e, B HEEKHKE
REAMAABAMEGEABRZIHAR. AR, TLAR. T TAR.
BRE. XRAR. LARMELAS. BABEREMAMGZIRR
B, Si88%. RABEFFEAR. BAFTHARAMABHAEXIAR
ot AR, AEAARATLFOREREAMAMOZIHRAR. 288, &
£8. FHRAK. BAEB. XABREPSABE. BA IS TFERMA
MR HEABFERK. BLRAATHARLAGAMRGRZLZABP K
A8, RABREFSRBEARARET-—ATE. RAH, RLKBF
BABAFALAZ—ATE, mAECMEHKE R AH @AM, BE
B, HEAEMHEABELAE R EAAGMAN. 5, HARPHAR
BRABPRAK LS LA Amian. BABRFEARAKE T &L
Hmtai. FRLEEARKOESABRBREARIFTLR. AR
BERAYEAE. ZABBRKFEE. KABERKESABE. X448
BERRSA8, BABRAEAR BIRRRREXAAR, AERAFG
54K

—BAGBBRAARBREAERALAE GBS FELHRTHETR
A%, RANLRALOHBETRA. #b, K4 TRETHBLE
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LT SEQIDNO: 4 TEEREMEEBKLLERNK, FHNAERKTR
‘f“(.' 1 3-5,7-9, 12-15, 18-23, 26-30, 32-43, 45, 47-51, 54,

_ 56- 73 76-80, 83, 85-92, 94-101, 103-131, 134-136, 138-143, 146-147, 150-154, 156-
158, 160-162, 164, 167-178, 180-211, 213-218, 220-234, 237-238, 240-241, 243-245,
.247-252, 255-256, 258, 261-270, 272-282, 284, 286-318, 320-323, 325-331, 334-337,
339-354, 356-361, 363-365, 367-376, 378-438, 440-441, 443-444, 446-449, 451-452,

454-460, 462-486, 489-490 #F» 492-494 ,
PR EREER AT GBS B3 XS ARZAARTH.

4% 542 6 4515 & T HP59 # SP55 AR ey BLlicib. N-# R4,
cAMP B ER 4L, CK2 & 4L, T vl R Um A R fa A g b5 B 45T ) & PKC
BEBAALE (Onega 1.1 FAISHMEBERIGFS. T FLEGEZE
ARFBBARAARK? GBS FXXHRERRABRHBATE . #ld,
BRI ERERY, THEXLERFFHLSFAFHSRNK. X, I
R BRLEEBRESRABANG SRR BN, TALEHFRCHFILER

B, 0 436 R AR
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HP59 ¥ #f & &5 % #1455 SP55 W 4 &} 49 2 K435
YEREN Seq. ID A7 45 5 Seq. ID A 7
NO:8 NO: 4
%% X
B AL 23-26 SGRR B R A 97-100 TGKK
7 138-141 TGKK ASN-#& K 4t 59-62 NLSV
ASN-#& X 1t 100-103 NLSV ASN-#& K 4k 71-74 NTTA
ASN-#E 2 4L, 112-115 NTTL ASN-#& £ 4t 77-80 NRTS
ASN—#% K 4t 118-121 NRTS ASN-#& & 4L 95-98 NQTG
ASN-#& X 4L 136-139 NQTG ASN-## 2 4t 225-228 NWTY
ASN-# X 4L 266-269 NWTY ASN-#& & 4 302-305 NWTF
ASN-#& 2 4t 343-346 NWTF ASN-#& 2 4t 357-360 NFST
ASN-#8 X 4t 398-401 NFST CK2-8% & fofx % 11-14 SDGE
CAMP- 5% 8 43, 5 297-300 KRIS CK2- B B 4L 4% 5, 73-76 TAKD
CK2-B% B 4L 43 % 113-116 TTLE CK2- B B ft.43 5. 79-82 TSYE
CK2— 5% B 4045 5 114-117 TLED CK2- B4 AL43 5 259-262 TPYE
CK2- %% B 445 % 300-303 SHYE CK2-B & 1L 45 & 452-455 TIGE
CK2-#% B fu 43 5 493-496 TVGE + o X4 126-131 GGYVAS
+ iz X4 66-71 GAPRAE T+ e it X 4L 142-147 GIFATA
+ w4 167-172 GGYVAS +w X4 162-167 GALVAL
+ vy iz K 4L 183-188 GILGTA + o4t 172-177 GLGEGY
+ ek R4t 213-218 GLGEGV + i 205-210 GAQLGT
+ et 4 246-251 GAQLGT + et E 4L 209-214 GTVVSL
+wi ik 250-255 GTVISL +eu stk 337-342 GCWLCM
+ kit 378-383 GSWLCM + o Eit 386-391 GCDYSL
+w A4 427-432 GCDYSL +ei 4 403-408 GGFCSS
+w AL 444-449 GGFCSS +wiR A4 423-428 GILLGI
+ ekt X4k 464-469 GILLGT + w4 427-432 GITNTF
+wi i 468-473 GITNTF PKC-#% & 4L4% & 17-19 SDR
PKC- &% B A 4% % 23-25 SGR PKC—#% # 4L.4% & 37-39 SAR
PKC-#% Bp A4 5. 58-60 TDR PKC- B & 4L 4% 5 55-57 SLR
PKC-%% B 1048 & 78-80 SAR PKC-#% B 4L 45 5. 73-75 TAK
PKC-#% 8 1045 % 120-122 TSK PKC- 8% B 4L 12 %, 97-99 TGK
PKC- %% &% AL & 138-140 TGK PKC—%% B b 45 & 254-256 THK
PKC— %% & {43 & 310-312 SLR PKC-%% B 42 % 269-271 SLK
PKC—#% B 4L 4L 5. 317-320 SQK PKC—#% & fb.43. 5. 276-2178 SQK

BELFELEETR, A IROETANKERASF:
AA1—AAn— AAm
AEF A RAEAEXREAM
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AAn Z SEQ ID NO: 8 ¢ 0— 100 AR A&, H4F 0—41 AR A&,
RFABR 212695 54, A

AAm 2 6L} AA43 £ AAG36 65 494 AR A B 4, R4

(1)

‘AA43, AA47, AAS], AAS2, AAST, AASS, AA665,
AAGS, AAT2, AASS, AAB7, AA93, AA94, AA96, AALLS, AALLG,
AA122, AA123, AA125, AAL34, AA143, AA1T3, AAILT4, AAILTS,
AA185, AA186, AA189, AA190, AA196, AA200, AA204, AA206,
AA207, AA220, AA253, AA260, AA276, AA277, AA280, AA2E3,
AA287, AA294, AA295, AA298, AA300, AA301, AA312, AA324,
AA326, AA360, AA365, AA3T3, AA374, AA379, AA396, AA4D3,
AA407, AA41E, AA480, AA4B3, AA486, AA49], AA494, AASQ, o
AAS2S. AAS29, AAS32 # AASIGE A AR A MA BN RLR, FALR

2454 H T
(a) SEQ ID NO: 8% &

143, 47, 51, 52, 57, 58, 65, 66, 72, 85, 87, 93,
94, 96, 115, 116, 122, 123, 125, 134, 143, 173, 174, 178, 185,
186, 189, 190, 196, 200, 204, 206, 207, 220, 253, 260, 276,
277, 280, 283, 287, 294, 295, 298, 300, 301, 312, 324, 326,
360, 365, 373, 374, 379, 396, 403, 407, 418, 480, 483, 486,

491, 494, 502, 528, 529, 532 #= 536,

(b) SEQ ID NO: 4 &% &

v 2,6,10,11, 16, 17, 24, 25, 31, 44, 46, 52,
53, 55,74, 75, 81, 82, 84, 93, 102, 132, 133, 137, 144, 145,
148, 149, 155, 159, 163, 165, 166, 179, 212, 219, 235, 236,
-239, 242, 246, 253, 254, 257, 259, 260, 271, 283, 285, 319,
324, 332, 333, 338, 355, 362, 366, 377, 439, 442, 445, 450,
453,461, 487,488,491 # 495,

() HAHTIA; ,

(2) 'AA44-AA46, AA48-AASO, AASI-AAS6, AASS-
AAG64, AA6T-AAT1, AAT3-AAB4, AABG, AABS-AAD2, AADS,
AA97-AA114, AA117-AA12], AA124, AA126-AA133, AAI3S-
AA142, AAT44-AA172, AA175-AA177, AA179-AA184, AA187-
AA188, AAI91-AA195, AAI9T-AA199, AA201-AA203, AA205,
AA208-AA219, AA221-AA252, AA254-AA259, AA261-AA2TS,
AA278-AA279, AA281-AA282, AA284-AA286, AA28S-AA293,
AA296-AA297, AA299, AA302-AA311, AA313-AA323, AAI2S,
AA327-AA359, AA361-AA364, AA366-AA372, AA375.AA3TS,
AAIB0-AA395, AA397-AA402, AA404-AAL06, AALOS-AASLT,
AA419-AA4T3, AA481-AA482, AAAB4-AA4SS, AA4ST-AA490,
AA492-AA493, AA495-AAS01, AASO3-AAS27. AAS30-AAS3]

AAS533-AA535 24
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(a) SEQ ID NO: 8 &3t

44-46, 48-50, 53-56, 59-64, 67-71, 73-84,

86, 88-92, 95, 97-114, 117-121, 124, 126-133, 135-142, 144-
172, 175-177, 179-184, 187-188, 191-195, 197-199, 201-203,
205, 208-219, 221-252, 254-259, 261-275, 278-279, 281-282,
284-286, 288-293, 296-297, 299, 302-311, 313-323, 325, 327-
359, 361-364, 366-372, 375-378, 380-395, 397-402, 404-406,
408-417, 419-478, 481-482, 484-485, 487-490, 492-493, 495-
501, 503-527, 530-531 # 533-535,

E¥ 23
(b) AHEFTEA; AR
(3) & THEA AA315 £ AA36T.
#4069 % Bk 636 SEQ ID NO: 4. SEQ ID NO: 8 #jRABMAFF], &
R E%F GBS &4 24 (SEQ ID NO: 4) #=A GBS & % 44k (SEQ ID No:
ZMIEFRTHREZALLAMARANARRBFF. EXELF T,
BEARGTEFLAEWSEQ IDNO: 11 %A KM ER. A4
BEFLSEQIDNO: 4 ZRABAFMEEEENEERER. HA
Hikeg 2 6365 SEQ ID NO: 2. SEQ ID NO: 4 % SEQ ID NO: 8 #9 &
ABAEARARAELY 20% KIFAFLEKY 10% 5% 1%RAELRE
B, LAE A 14204085 REFZEABRAFING S K.
BTRAKREHZALARS}, ETRAAAERATLEREKR
T, Z@t, DNA R A RBRABEWARZIAAALAGRRE
HEREA WL RLERFAH 5 605 793, 5,830,721, 5,811, 238,
5,837, 458. 5,093,257, 5,223,409. 5,403,484, 5,571,698 #»
5,837,500, A IIARIHEASE)HE& GBS 5 Tk EMM.
TR A LB EGAFE F GBS FE SRS ERINBERATT
L GBS A F L4, AXBELLBNEN.
LAEMBERNIRBEEEGmE G LR, XEEKRTH
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TE&MEIRR, FTHEAGD T AL EN. Flde, TRAL
SRB%E, BRELESYS GBS ETRESHREIFASBF AL
S, TOERXLEFRERLETHE GBS 45 GBS K%
LSthiEk By, REEHTATREF/RXREFTHEILGTREXEER
. YRESKTATESFENAGS FE5 BS FE 2Ry 44.
THBALAN SRR EFLL GBS 4%, GBS FEF#4bW,
BEMTE GBS FE KLY S HEINED.
PR S EY T 3oF & WO NE S L L) M AR X .
M FiE. B, THAESFHEMNBHEITLL GBS FETARYST
b, REnBEReOLkEGHBOHERE AR EZE M FHAN.
BHEEEETASGERGR I AL FTELERGMHE, BHRXR
Bl — LT FFENGLESBIAAER. 4T F, @R
EHRFTIAZ GBS 4, SA5CBS HE2KhLESLE, FITHFXE
B F. (%W, Hellerqvist et al., Angiogenesis: Molecular Biology,
Clinical Aspects, M.E. Maragoudakis % %, Plenum Press, New
York 1994, pp. 265—269). TTik¥AaflF ik, @£ i& GBS FHTHh
GampABERRERELEFN, AFAREHFNE. ERBEUEXT X
AHEFG, ARBHGoES.
ETHARLAG S hFkA/AEARETETNEAEEET
WHBREFEAFLEHRRETLRESG GBS FEEMEH. &
HEBEBALAS S TA TEA PR S AL H o E 2 RK AT H XA
EORIRA, wHALE. §oEA R QALK HERGH
S AZKRREE, BEERG. ARF. ERBHRXTX. F
g, DAAaSERABEGEEEREIBEART. TRAEIRGED
2, 3 GBS FE TR EAbk, AMKESTE. Bk B W T
LTHERAALVHSKFERTEMNAAAHR B HGRMAE. T
BRARXBG SKREE L. PR, LF. o X, A AR eiE T XML
B RECHl. —BAERELERAE, 2R ESHER GBS FETHk
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R4k GBS HE SR ES, METRERM S LBERE&. L FFEAR
AR RAPAELARRAG T AL Old (e L Harlowet al.,
Antibodies A Laboratory Manual, Cold Spring Harbor Press, pp.
139—240, 1989, ¥ A IIARIHEHELE). BATEREEAFTLERAL
RRXLESGRESHRHALLEREK, AAATARE4 DNA RARKIEAL
FABERARARBRESR, wF@b ) AZLLERANSGEREH S
AERZRE F)RMERLE, WFAE2EREHAS T HRLEB LA
4,816,397 # 4,946,778, VAR B M ¥ A ¢35 A EP 173,494 #
239, 400. R FH, THlE B W0 90/14430 P AL — &£ F EHEA B
mies) DNA L&, 2o B&RETEShEOaRANRESHAELER
RIS W DNA A5, REABRHYHESAAMERFTHZRAE
(REESHBR) G A3

ATAEZHRANG SRBTEANER GRS ZEHRETHLEKRESR
BEZTERAE, EFPRIIEHMBRTRAEH O XK, QEETL A
AEABAINTR SR AR B EHGHENBRERZ. XA RR
WG S —F 5 EAAARAMNKFEZ—BEEABF I AFTARES LG
AwAH. 444 M Happ # Woods (Proc. Natl. Acad. Sci. USA 78:
3824—3829, 1981)#)% ik, AKX WA PC/GENE ¥ 85 “H R~ #
FERTEASHEABRER (GA 7HF), IEAELEREHATH
AR GBS FESHhRZI AN KRB (KA LEH 4).

T
SP55 ¥ & F KM & &
A5 F 3 F K| AT
HE
1 2.05 Glu-Glu—-Gly-Ser—-Asp—Arg (SEQ ID NO. 2 & 14-19)
2 1.52 Lys—Asp—-Asn—-Arg-Thr-Ser (SEQ ID NO. 2 #j 75-80)
3 1. 33 Arg-Ala-Pro-Arg-Ala-Glu(SEQ ID NO.2 #j 25-30)

T ARA 2% GBS B ELHREARI G RAR—FTHLHN
it REBH SR TR LS ERANEHH X GBS 57
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Z AR BG FoAk. i‘z%%ﬂ&i&i@ﬁﬁ*ﬁm%&m@iﬁiiiﬁ%%
8 GBS ALk, THERATHGGBS FER A B M\ e R &
ity GBS HF AR X @%E%H@Eﬁ%‘l’éﬁ GBS -gr-% W, T#
A GBS HFESHRKAAMEMNMERZESHER R P65 GBS FETH

PR EHRXFSRSTLEHBRGREENESES S HHNA T HER
aAkfits, RARERNERBHREAYXIFTABFREREIRR
A, AEEMEBREBEEG LT ERIIRGECEFRALFTHEE.
EAFREATER TEFGAGHREES B E AKX Western F3iFE, £ &
i, ELISA. &4 % % X3 (RIA). BIACOR®. A3t % % X% (EIA).
SEEX. BAMEA MBS EE (PFACS), A EERE MRD) ., HE
b3 (NMR)., HEMNALBHAEEEZBY CADB¥FFTLAHAGEER
% (position emission tomography, PED) ¥H AL HHEEE R4,

Bk, THBEMB GBS # %5 GBS T AL S WML T X
RGHENGFRAEREER, IERETAERAEHA GBS %
Zik E&g GBS HE L&A1 .E

A—ARKEH P, GBS FEZHREZOARRELY, HHATH
AGBOCIOEQORAMEALETFTIREEN. GRRMEN
(HPLC) . B 48 HPLC % #) A T2 %) GBS F X SR Z iR ERP EMHEMN
M ERE TS EZ.

XF, THERETLAHELSD @I, &Tuf_xﬁﬂ"iiéaﬁ ek
AEBmpFREEgEAEk NALESHEHNFN BRI TTHR
K ABOBBAEPZIRAEBFRARS BN ERQMP S K.

BETURERLS B R4 AL GBS FELKEBHRIARAN
B, BRHEAEA-—EEEBTELDID BT, PHEBLELSHLH T RNA
BAOEFEH T HESFS GeaHAR)5HF A uRNA 44T DNA A
7. BAFEARFLETRBAFINZ 5 KSR AGHZREE. &
HEFREEBFOLIERNBLGLESLEPHRIRELA.

S TAEELDMmE LGB RZRFAR I, FTOLER
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FEBTF, ATHREGS PAK6S 7 24551 XBa 857,
ERAGBEARTOES AT SVA0, BHFHRE. FLELEKRBFE. 295
P B R A A 0 K

Plio—FrE MG BARRTETEGRAGEAR., EXMAFAT,
FRDNARBANE S HERAHAYT. B RDNEAHEYREL
BAaTHEAZILAARCHE, FIATHRREEAE R, —&K 5
& DNA HAF K RFELEGER o TREAFTRIFEGHFEELY
(tkh)F. CHETEAANTEAREHAEORAETFREK (LR
Mackett et al. (1984); Chakrabarti et al. (1985); Moss (1987)).
REECHENERE S REL B BBEIANM KR TELENE S KRG
ik,

BZHGLERLDIDEEABAEABFTEA AKX SN TRIEAEFSL
HYmE T REAGABHFEE, X3 EE S WA F5E DNA A7)
RENOEBHTFAHAR. ARGV AREAGRGITALAEAR L
6, i L3 bT A T HHHH 40(SV40) (Subramani et al., Mol. Cell.
Biol. 1: 854—864, 1981). E Zmfie# & (CMV) (Boshart et al., Cell
41: 521—530, 1985). % K A% %4 (RSV). B & (ADV) (Kaufman
and Sharp, Mol. Cell. Biol. 2: 1304—1319, 1982) F= 4 £k 7 %
HE@GPVWEFHT, AERBELEFG T REEAEG 1 BFHT(XH
+ #) No. 4, 579, 821). A& VK B 3)-F (Bergman et al., Proc. Natl.
Acad. Sci. USA 81: 7041—7045, 1993; Grant et al., Nuc. Acids
Res. 15: 5496, 1987)F=» & VH & 3)F (Loh et al., Cell 33: 85—
93, 1983).

TRGEELAIAG R TARHBEHHERT AN GERT),
BURGEEKRE. EBRTASEAERI R LS FiE8, £ EF nRNA
A AT TF R A AR BT T A A R AR 3T & X 1000 435 09 4 4T9R ¥ BE DNA
Fol, SELETHZFREAIGEHFXTH, LTEFXRBEHFTE,
REZLDFE 1000 3 A ABFBEALHE, BEFIHEAAEHRS
(Maniatis et al., Science 236: 1237, 1987; Alberts et al.,
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Molecular Biology of the Cell, 2nd ed.). BABEARKEN B
TRE, MAREMEGERTF A4 TERIRNAEANG. THTHL
B ¥ 4m L 69 38 1% T €46 SV40 T K F % % F (Di jkema et al. EMBO J.
4: 761, 1985) FobTE FTHFRABHFZIRKAKEE X (LTR) K Z T/
2 & -F (Gorman et al., PNAS, 79:6777, 1982b). fi£ FAE &Ml
¥ A 693 % F (Boshart et al., Cell 41:521, 1985) A& & pn 3
% F (Gillies, Cell 33: 717—728, 1983). %%k, AL ERTET
ABYH, FAERABEFFH LB ERXSCEE TFTHARIAERY
(Sassone—Corsi and Borelli, Trends Genet., 2: 215, 1986; Maniatis
et al., Science 236: 1237, 1987).

Wk, HFHEEETOESL GBS FEFXRGEF I THRMAEEEY
B FH e RRTBREES. SERFBUEFTLHEELRRART
SV40 85 - X e $ BRI F #4412 % (Kaufman and Sharp). % & 5
EIBE® S BRFBALETEALKEFEE LT (DeNoto et al.,
Nuc. Acids Res. 9: 3719—3730, 1981).

THRABPEGFNLTRRELEY, HAETEREEENGFF
THRELZEEN, ETHLID ARG TABERSAELAGFRZLMA
fofy, GLIERFEEE. ST RERS (5 AT 5% —L4FH DHFR § 3
#)., REABERRELSE. NELBARESE. XLABRESAE.
BRABABERLLEET (HEFL)RLBELE.

TAE@mE AT LERATEXS BB XAX GBS #FLHRIXKAHN
K. A TRAELGBRELSKABRFES —AFRERRGHBRTF
TTRAEEELSSERERFN, RERLme kB LG LR, 53
SHITARE GBS FFLHRA ALY, A TARZXHARBAN
KRBT FFI, Hlie i R 8 2 ABE phol BB RN W T4 5
(Braspenning et al., Biochem. Biophys. Res. Commun. 245: 166—
171, 1998) . AG A% 2 X H 93 ¥ /7] (Sasada et al., Cell Struc.
Funct. 13: 129—141, 1988). #lde, BAMREEAZ AR T IIH LA
ERLEHBNERFAFTERTERSRBXGAR., AXERL
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T, TRHAABENE, Fie) TARAFN B EIORTARANGATE
LELH AR (CAT). B FABHSIAALRAF, ETATENR/RH
TR %% GBS ARG B AL ELNFTAIDE LD
K., TARCHHERFERSBSRIAGEIHET, OEERA
ALY SBHBIARERIRECHFTEHE (LA LELEAEH
4,399, 216, 4,912, 040. 4, 740, 461 #= 4, 959, 455 %, HF LI A K X4
AEF)BImE. AT ERET ARG EIHE. KF
BREBFABRINFILGIY ARG T EA LY, ATOEREENT
Bk BESRE. L,-—FVA-1,5-—8+T—RFELEFR4LHH4
SaitE BRAEARKBS. WFL. ABEAATOLESBERAAE
AN A3 R E 4 DNA.
THAAARBGEINRAAIWENERAHR S, FOETH
BERRABHRPHER TS ATCO M HF S ARIEELG MR, LT
IEERARTFIEL A LM (CHO). Hela afe. #4€ & 'K (BHK)
i, H'H4900 (COS). NIE-115 (Liles et al., J. Biol. Chem. 261:
5307—5313, 1986). PC12 AAf4mie& e (d» HepG2) R iF 5 b tm
A, R RXEBEO@IEE IFI & IF2]. HAHEES Mg 2 2 HRE
SMAXEH GBS FEhMAE RSB R, BEE LML
e mie &, Bk Amp k@ LRk GBS FE LA NENTE
A.HAKAGZECY it (BRRAEAFIRFARAAL B R GBI
EmE)., ABSRAK MK MHUVEC), BF. FEPAT LEER
N e,
TAEESGRFAAFTRESGMBIEFRLEHT, EHAE GBS
EESHRARPENEIWR, AETEFHSTHRIEL K. THRE
B BimBiEETAAERHFAFRAS,, ZEAKHERRLKAN
Bty —BEABZE CO,GRFH 5 10% dymieiEiesaf 37C#
It la.
EH—ABKEAT, TRAAAHFRLHGHR, wEAKES K
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#¥ K (Stewart et al., Solid Phase Peptide Synthesis, W. H.
Freeman Co., San Francisco (1963) ; Merrifield, J. Am. Chem Soc.
85: 2149—2154 (1963)){F &R $ KN BE. £HFH) 3,862,925,
3, 842, 067, 3, 972, 859 #= 4, 105, 602 F L. 5 T X R K fb— 2k
KABRFE. TAFLER, RF1B Applied Biosystems 430A &,
431A H pk & &K (Foster City, California), #:M A& FHIpLegik
B B AT B AR, KAERARYGEBRARARTAERE, £45
BAXPEMAASHIBFTFHESTRAL S ZHGPFAAHLE
W, BRLalEERANERA.
BTROXRALBH ARG SR, BRETHRERY. KEM
HBFEREALBBERA AR GERGHATES T e, &k
R 6y kALY ARA “BRAERY” (Fauchere, J., Adv. Drug Res.
15: 29, 1986; Veber and Freidinger, TINS p. 392, 1985; Evans et
al., J. Med. Chem. 30: 1229, 1987, & X #k3¥FIALRIHEAHSFE),
FHBERAEYH THENAG S TFTERATLY. TEAGHLEER
FARGRAMGRERY =L FRGETRATEG IR, — Kk,
BERBHAESH ELSEX SR (FRAALRIERI G FERY S K) A
B, PEPHE-ARSAREEREZRE TH -G8 RN -
CH.NH—. —CH,S—. —CH,CH,—. —CH=CH~ (M X, #» &%) . ~COCH,~. —CH (OH) CH.~
& —CH,SO-( A # # % £ I Spatola, A. F., “Chemistry and
Biochemistry of Amino Acids, Peptides, and Proteins” , B.
Weinstein, eds., Marcel Dekker, New York, p. 267 (1983); Vol.
1, Issue 3, “Peptide Backbone Modifications” (—#& 3t ); Morley,
J. S., Trends, Pharm. Sci. (1980) pp. 463—468 (—#& 7 ); Hudson,
D. etal., Int. J. Pept. Prot. Res. (1979) 14: 177— 185 (~CH:NH-,
—CH,CH,-) : Spatola, A. F. et al., Life Sci. (1986) 38: 1243—
1249 (—CH,-S-) ; Hann, M. M., J. Chem. Soc. Perkin Trans. 1 (1982)
307-314 (-CH-CH-, M XA R X); Almquist, R. G. et al., J. Med.
Chem. (1980) 23: 1392— 1398 (-COCH;-); Jennings—White, C. et
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al., Tetrahedron Lett. (1982) 23: 2533 (-COCH;-); Szelke, M.
et al., B & A ¥35 EP 45665 (1982) CA: 97: 39405 (1982) (-
CH(OH)CH,-) ;: Holladay, M. W. et al., Tetrahedron Lett. (1983)
24: 4401— 4404 (—C(OH)CH,-) ; Hruby, V. J., Life Sci. (182) 31:
189— 199 (-CH,~S-) ;& X #KBFIIARIMAEHSE). FAHEGER
B -CHNH-, X kBB Tk ZRAWEGRE, i LHT
BHFEFE. FEHOLFRIE RETHFHRRGFN, AH,
BAEAE). AETHAR WA EEGEHFERE). BKT
RERE. RithERDAFeER - AREAGRAEIBLRR
F (eEELXHA)ENEEARERDGETHRELEE, L FAaga
EAREZ SN FHRHE/ RS- TENERNG., IMHEFHREL
—EAFAREGBSFEHMRARERAEE Fl e RAGBS FX AL
GBS 2k &KX PoEAE). RS GITAL (AFit) RELEER
FFRAERSONEE R FRG FEN.

TRAAR— (P0G D-REABAARRKREAFANTH—AXEAR
L& e D-HEABRE L-HMEAR), AL RARTEK. HI TH
KGRl T kA EAFIRER LR GXAR AT X5
& FR Ak (£ I Rizo and Gierasch, Ann. rev. Biochem. 61: 387, 1992,
BEIAEIAALEL), e TRAmAAREREKREL, AHRT
1 Bk T FRALes o F R =84

AEPERBOELSHLHY GBS FEFLERXEHELESZL GBS
EE0ELK. HAHRHOELEERTEL GBS AEH CBS XX
SR8 OBS HE. HoK—AETH GBS 45 % MAiti
AW EAT, 1 GBS ELH XM S KRBBABAM. GBS FETA
R RAE ALY, SKTRAETARAGE, LBALT D
LARERE, RERBELETERT.

a7 ik
AEBH S —AF GRAERNE LR AREE S/ X RBRE
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hEERIFLEHBRAREGEHEFRAG T X, BEEFRA
LFERRABRTHAENLTFRRA AR E RPN BIE.
TABEBMNBAKRAZGHE GBS FE LB FHAEHRE
F. —HERFERESE APz TEH S GBS %5 GBS
FEAZRRARBERNZISCHRBAGH A, b, BFEOEEAR
AAERSA GBS HEIHRBLETHRALNF GBS 55 K FHLS
BEHT, BB GBS F X5 GBS FESKRSBBR, FHRGFLEAT
BHENESRBRGEEEAATREASH LSRRG /L&,
H GBS FE BRI A ERLLEAGF Lo E. B GBS FF RHIFE
aERIR. EANELAERERAARTHARRERELEE. X6H. %
XA, 2HE. RAVEZQAR BT RAKR. Z—FFERAEE
MT&#&¢ﬁﬁﬁmwé%%mmé%%wﬁﬁmﬁéﬁﬁﬁﬁ,
A% B GBS & F X ST L,
TukL%MW%E&ﬂmzﬁﬁmmé%xﬁ%%iﬁﬁﬁ%
P mEERRE A%, BAE GBS HEShRIFARBRERKRE 246
i, TREFAZSEMANBLERIES., —HEANFTZOHEEATSE
GBS # % %4k, BT GBS FETARILMIIERKFHLEELHST,
hk., BFE—ROEARLAD AR EARERNBOFLG Y
KARATES GBS FESAhMHiK, FRAURAGHFRES. K
h— B RAIFCERA. AREGERRTRALEGHFAZTAALY.
ASMAFABE, TERAAGRLGE LG R FHAREMN
BHAR. MEGRELA IR REHRAIEIRS TERERE
MRS %% ey GBS FE S HRMES AN, XF5IALAN ER
ﬁﬁ,@%ﬁﬁ%ﬁw,%ﬁ%iﬁﬁﬁiﬁim&mgﬂﬁo
BT K
AEXPHEwOAFTORLEEAELL PO SHRERZRA THITARLA
BEGhEERIFEHBRAARENEFRAGERSG DT E.
Kk 92 GBS FE L GBS & T R4 464 5 Fbdy 4 Al K47
GBS HESHREHRGLLY. RINAAGIHPETHFEEFTF —
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A BB TRGLSY. TEAXFR OSSN BT 5k
EFEXEREY. HANFTEfpaEmodE (L8 LA
5, 646, 285, 5,639, 603). B & (B -+ #H) 5,591, 646. 5, 367, 053,
5,747, 334), # B KJE T (£ B4 5,403, 484, 5,223, 409). SELEX®
(B %4 5,773,598, 5,763,595, 5,763,566), AZRMABENS
% (Hirschmann et al, J.Med. Chem. (1996) 39: 2441 — 2448;
Hirschmann et al., J. Med. Chem. (1998) 41: 1382—1391; Sofia
MJ, Mol. Divers (1998) 3: 75—94; £ B ¥ # 5, 780, 603 # 5,
756, 712).

FHHFTERGEEFERETHFBAY GBS FEF AP K GBS
FESHRERGGLSBRHE YR TE, O XHERENE. Btk
(NMR) AR £ k& (2 B+ 4] 5,698,401). T HEMHEB G > FEE(E
B % #) 5, 579, 250, 5, 612, 895. 5, 680, 331, Cooper et al., J. Comput.
-Aided Mol. Design 3: 253 — 259 (1989); Brent et al., J.
Comput. -Aided Mol. Design 2: 310—311 (1988)) Z AiAR & i
A PhixitFk. BlEBEFTAANSGEXLERBGY R T &
I ESEGLEEGN. P, SEHFYRITG—FHFEEHELATH
MAZF 4 INSIGHTT (T# B Biosym Technologies, 10065 Barnes
Canyon Road, San Diego, California), RIEF BEHEHEREREZL XK
GRYGEREL. BHFEAANTREACEERGRAES RAH
B G KA. #l4e T Day Light Information Systems 23] (Irvine,
California 92714)# Molecular Design A 23] (2132 Faralton
Drive, San Leandro, California 94577T) ¥R AW F e L#T=
SRR Ak Fok 0 W kAt

f—ABAREH F, bt i £ 4 GBS & F 4kt A8 T GBS
555 GBS 31 SALONFXAFXBRE. Hld, THRAXEL
LA EBEEBRESENENBFEERRENRERAT.

B —ABLKEHY, WAHTRALEFFRIARFFIRRAE, ¥
MAFREFENEEGEATSE GBS FESKRES. A—FHAT,

35



-----

TS HEAELR, AR THAFG@EEENFEGRZHEHIK
EEGEFL. P, TARSREENLFBEICSSE, ABA
OB, KERSHBHTATHANE. ERBRETX Hug
o, BHRBY, PRASEABEGLEERXFTLETHBRAREHLL
KA., EF ATy, THBERALASYEFHEWFH GBS %5 GBS
E2EShOES. THAXHEGLEBEFTHAILATHE LA
F.

EHEZABKRES T, AW TE GBS FFELAFTATESH
AL F K ERER.

TEAMWE L Z A E AR TRAEFRLREZATRAEALAR
BEMER, ASRFERTE GBS AEFLLSHTTKRGBS FF%HK
Sk, RE, THEALALAVNHEMLRXTEN GBS FEFLARAERTHR
AR ER Ao ELE, FENGEHEAFSRKELIENLEH
(e dEBkHF) 5GBS HESHRLEANHEA. RETESRIL TH—
FEMTYE GBS H# XK GBS XX HRLESZINEGWGEM LA TR,
ANERZTRTFRFIALEERRNEBRIEFRAGKLY
2.

TRAERHF GBS %5 GBS FEXRINBEEGHFHT, #£X
BAASWE G A GBS A5 Y GBS FEXAXENES
I, HHEFERSWI GBS %5 GBS FETHhRRNA BELMIHK
F, AL T teIrH GBS HE L5 GBS FE L RELSWNLEY.

E—ARREHAT, BNt emeim it GBS 5%
KAELE. EAREA KBNS ALT, Hmiesiit6d GBS &
Fifk. REHRX GBS 45 GBS L4 HE. X%, GBS
AHE2 kArineg, @ TRH) GBS FF M RATHARILH. LALFTE
AW GBS 545 OBS £ ShX A EZI &L WA HK
A. EF—AEHTF, GBS ESHhIALNBREAREAKE, AL
BEIAA R EFIRGILRMAF L. AeEAGARIEDE
B3, B¥ % ) % (Interfacial Dynamics Corp. Portland,
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Oreg.). #M B #: (Advanced Magnetics, Cambridge, Mass.)Z R K
# (Hendry et al., J. Immunological Meth. 35: 285—296, 1980).
TOHFSAIALIABEABBEIERL, REABATEIXARNEELS
GRKREEEIALAFE. AFZARAKEH P, GBS FFXHKXA
BATHEN, FITARARNTARINBEOIRELAENKZ.

KX TELSGLHY GBS A ETHhI LGP HEFT EOERT
F B (1) BEABSDAFGREERARELSNENTSE GBS %
SHREERBRLH, 2) BREXBALESHE GBS HFHFLHIN KNAH
BROESKk., —#FHEENFTERESLRE, X TEARXBLEH LT
%A GBS AESHAALNBENES. EX KRBT, EAXRARE
M BAET, GBS H%5 GBS FE TR N BEI. ARELR
LW LR A NEIAT GBS MR FHES, FAARBALESHA
HEvELHY GBS A ESTARLS. H—FHFEOEALEABLED
HEANEHETESBLSHYS GBS FFSHhE N KEH, FERE
LB I BALSHYE GBS HETHARL N B WA L EHH
. KBS P/ R BAS Y RIF LA, ZBALSHTAR
AT — e, Fllel ARG TF (A TASLFERNHPANS
EFERR). $48. $B. RNA, AR ERRA. E—KEX
Bk sHRANmBEELY, REAVRAEHEGmIERLN, BRE
hwmp k@ bik., BH-AZEGENETRBOE RO AREMNZH
S h., TR AmE@ ELX GBS A E T ARG MR
ERBEAAMERAEN MR SERER, AH LSO M T
Ep, Tt e A EEE G, B Rl seie A o (4 DNA B B8
TUNEL™ (Gt 507 8L 69 DNA £8) &), BB e W AT ITH MFHAN.
RSN BBERABBERIL G EARBRAAIEHBREZFELTF

EF—ARKEHE, AEXARBLER GBS FEXAIAMNGT
k. BAEORATREARBALLYAELATHREXESR. AW
Mo kik GBS 3 SHARLAA GBS FESHERMGAR Geiast T
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Xiii%ﬁ&%ﬂﬂ%w%ﬂ%ﬂﬁwmﬁﬁ,W%miﬁaﬂ%
W gk K GE AN B) . ERA KBS AR AR I R
BOLEBETREBRBMME. FFREZX GBS FELHRIL RO RE
W re s K A AL GBS FE SR KO MBI, WRARE
ERBAASBELARERGEMN MG ASEH R T LA TS
-?W,ﬁﬁ%%%%ﬁm&ﬁﬁ%m%%wﬁ%ﬁﬁﬁ%+,i%ﬁ
B E GBS A EekegIpHM. AT ATRBUESHATIHTR
#ﬁmmé%%%,ﬁ%ﬁﬁi&ﬁﬁ%%%&ﬁﬁﬁmm%%ﬁ#
A4, EARRARBALSHHEARBOSBMBGEAXTIBEA
iﬂ%%%T,5&%%%%%%%&%%&%$%ﬁﬁ%m%%%
ﬁ%%mﬁ%ﬁﬁﬁﬁﬁﬁ,i%ﬁ%m%%%%ﬁ%#ﬁG%ﬁ%
%ﬁ.ﬁiﬁ,ﬁﬁ%%ﬁﬁ%%*%%ﬁf%%ﬁ%ﬁ%ﬂw%ﬁ,
B, TR EERE —~EKBASRER, AMEERBMES X
BALAWERZ AL KBS Y G MR A, T kR w35
miﬁﬁ%%%i%m%ﬁﬁ#ﬁ$°Wﬂﬂ%%ﬁ%&m%m%
. Pl B SR MFBA. SRR ATRBAATERE.
ik a6 OBS B E Sk Rk, HRE GBS R XAHER
Ak, BRI A E. R GBS B
S REER MG, He it PARARE 8K 9K, L
Sah A AR, — AR RE A 6B EE R A,
%icMﬁ&ﬁﬂﬁ%ﬂﬁﬂ‘MOW%HRCM$%HLQMWW%
%ﬁi#%%mﬁﬁiﬁﬁﬁﬁﬂiﬁkﬁ,%*%%%%@%G%
é%%%%%ﬁﬁﬁ,%mﬁﬁﬁiiﬁﬁﬁ,%ﬂ%mmmméi
Sk LB EEN EERA. RARLA GBS AE SARAN LSS
#%%ﬂﬁﬁw,a%@Mﬁ;ﬁmﬁﬁﬁiﬁ%%%ﬁﬁ,
AERGH - AEREPARERAALEERZEFBEHAL
AR EB ARG, AFEAA LA TAETHEN
FHFERALTRE.
$i%%ﬁ*¢ﬁ#§m%$im%%ﬁiﬁwmﬁﬁ&i&i
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B EERIXTLEBRARESAEZTRAGETEHGF
k., BFFEALOEIEATRARANTET S LREEFRAH A
LG PALGEIE, IEATB AR BTG M.

ZTHE GBS FEL5HAH% GBS FESLHRLESZ S HHE
BAFFAEATIER: (1) BEPFAHF GBS FFLAIRARENGET
e e, (2) EHERAEENGS FESAIEARETERZ TR
G MG FERREERY, Q) AFFEARELEMY, (1) £
Mz EMBHEBER. ¥ Q) F (b) RFAM I EANEZAEF TR
9.

Zir 5L GBS FE ST RELSZ SO K REFT EAHETH
T (1) BEHFEBEBS FELAIXRALAEGRTROHE, Q)
MERILEBRGRETHROALAGR, Q) #HTEXARABRBREE
LETHRGIEAKGILESY, 1) LE&REesdm, (B) #AEk
SWegEdER. T & (a)-(c) BRIF2HEBH FMES R T,

AT L& HEXBN S KEFZE SEQ ID NO: 2 & SEQ ID NO:
AWMAEBAEFIRLAA CBS A ESWERN A RET AHY 85% KT
AHEVY 5% RHFAKTY %GS5 ARME S K. REEHRA
A SEQ ID NO: 2. 4 X SHALXBAFNMERALAA GBS #EHh
EE R K.

4t F %

AL S —F@ALLEESL GBS FF heditdwm, HleX
REAk., RS HER GBS FESEFFURAG T &, HHka®E:
RO CBS FE SRR LETLE GBS FEHH AN S,
Bix SR EAHEREHARBEAARE DS SRRFFRESHFH
TERE, FAESGREH TS ELL46LEH. SRKRTARKE
Moy, REHAAREARL, iz Biwmial, FHALH
REMBZHEGmieH L E L.
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A GBS HERXERSKFFHGCBS FFLESHREEFTARD
Wik, Plde, TLBAKMAEFN GBS FEL40WHMN, ABFARE
FR GBS %5 GBS FESKRNELELNEFRA, 2 NHFHE

T4 T 4 A Fo / X3 4 GBS & F & 4k 09 GBS & & A h 4 X b4t
S (AETUARALBEEBEAFTELER)BAARG DK, 2E
THATHRERAAPAG T EARESRE o /SR BEZ hEFERGES
KA, wBHME. BREXEER oS AZ2HBGHE LAY
BRBRFGEHD.

Ak EHP, XS GBS FH —4F, Bid44 GBS &
FEZRNINZAEXBEREMABELAAER. BEAXLS D RITFOETH
FaoiMk 3 Ak, BEARKR.

EH—AHEELH P, %2 GBS FEERGHHN. Hhike
HHANOERER AR THEHMN. GBS FF THEFHELERK,
BREGEPRELEHTTE GBS ¥ £ HE&AF, J» SEQ ID NO: 1.
SEQ ID NO: 3 & SEQ ID NO: 7 HEEF R FHLXGAL S A
B

AF—HE TR, WAHWAFELLEFEABRIINKEARXERE.
TRANAWEORETEAE GBS FEFZXAZ MR ALR, EZLT
ARG BEEMEEEN. LSV RIFEeFENENEE,
TS mesRMNELRLES, LEEAABAK. BBERERLRLER
HHEBpOELEHNSAELE KAAGmEEFREANOELAGR TSGR
B 7% 3, e 8.3F (mechlorethamine). X T B AN, FEEBKK. £AK
BAF. FaASELEAREAN, RFESA At B RA.
6- A TSR A RS RN, S-RRERALEERERMN. HE
jo . #E ¥ H % (ovinblastine). BB K &F##& (vincustine) & X
fb ¥ % 3% &% (vincas) . M F AL R OGFE. FEFHRE
(doxorubicin)., M % 4. 238 F4 A RKA R, FEIIT. B
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AITR AT AN, R4, FHE. X LBEE (asparaginase).
REEN RAEEAEHS. FAKRGEDHNOETE TRFEMN
B R TFRWH A B GH LA/H L RNA 3 DNA A7, AT 4 bt
BEDTRIWFH AR Z pb3 4 TCGF RBX#, E5HFRGRHE
B 4o ras #o myc, AR A KE-FXAKEER f1t2 o f1kl, Tail, Tai2
#o neuropholin, ZAL5EM AR LA RAM o T L RIXKRBN
Ak A,

EF—AREEEAF, THABFHLRAZM GBS FEXKRSK
ZEAE, ABKAETERALR (WHEHR) T4 GBS % ki
ZHEAER, NBRFE S YA R TEREEPLIBHARA
B. BHATENX, HARLERESHXKA GBS #FXH SR
KHEh &

HmsW

TG RAEARBGEHTHAE, BRIBERKALGHHIFF
e EERHG, O3 GBS FXLAMLEZILEMBHRLNS
BR¥EH GBS FEL AWML FHRIAN, ATHEFTAFT GBS HFETLER
AT EEHEFKRA, AL TR EEER. ERAG S KTR
@3 A4 SEQ ID NO: 2 3 SEQ ID NO: 4 i =X 4 RE&HFAKLERAF
PR BEREEMD.

T AEBALNG S KRAZGEELES GBS FE hf/RE
EEXMNRE, HAABHMGERH I FHRAGNEY, BFTET GBS
AFLOTRALFHABESRA, AP A RERERSABEN
o A R RH AR EFRA.

AENGEHBEBOETLEALHRIGHFLETELHR
B, LA TRAGAY SR E. AY TER, LFREMNL.
ATHE, BESKE, AV pHENE. dl, KERRT FHED
mAYREOIEEF R FHBRE TR pH 2 T8 Z A6 L RAEH
BH. RS TOEREALNeRELE. FRERS D EE.
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BB O EEFRENED. MHAEAGEATERLSS. XM
4o EDTA, AEAE#HHAFHMB F Loty LRSS (5L Renington’s
Phamaceutical Science, B # 8, Mack Publishing Company, Easton,
PA).

4o GBS A E SH S K. BBHREMP, HH GBS FEEMBK
AN EEBRAODEKXEZEAFTHARETRAT AT GNEEL,
QIS M. BB REMBAOLTRR. REFTHERR. SHTEF.
HEINART, KA SKIBRDEmBE G L GBS 5 TALH
XE4H 0.0001 £100p M, HKIFKT 10uM, FFRKT 1M

TRAEERLSHEEHERTESHHEERESFHARTR N
M, REARGLERETHAAN, KEMN. &M, BR. &
BE. OHA. REM. BRA. B TEHIXARERFORXFS
BB HHHN. FHESL G OIETH®EE: #HKA. MAA, AT,
BA. BEA. 2L (0EFER. BA. €T, #F). AF(LER.
kB, BA. il ZRAFRALEMNERN)RAAMEASL.

THERLEBEH o EREFBENITEARKRES ORESH,
THAZABRISEZVEEE. ERAFN, RABBAHEHT. A
ToResE, TARERLSHBEAREBHN, FTATEAGAA. &
P&, BE. AN, BN, B BAKENFHELA, X
Hu AR EETAA 0. 1%G ERASS. 5K, A6HH A
MESWHTRAERENR, FTRAEREMNBELEGRY 2-6%EE
. BERFARAEL B FERLS BN TR RRIEBARFE
LHHE. HEALVGE XA WAPMNE, S RATRAES
A k% 1—1000ng & HALESH.

EA. &#. adl. REFETAATHARS: RUSHWERH.
$ £, MEAAEK (acacia). EHE. EREIHANKEFRALEMN, H&
B BEBAPERSEREBN, RREH. ZHER. AFER.
Y onRE. HEREAMAN, ToREAARA. BEHARE
HAEHEN, BB LBRBEHFAERN, FH. LFHABERE
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HEFAEAHN. LTRERBREEGEHAB GBS PERRKE
MEAHN,; BF oA EABRGs TERL 5. 4X%
PEAREN, ETASLSARAEKR. TR ORDAESHL
MR, REUESHNELEAHERBES. P, TAAREK. BX
HEOLERAMN, AARBRE. BEIARNTRAEAERASY. A
ek Mg S, NAGBNGEEATRTEIAE. FH. BHIE
Aok Rl., AN f/REFHN. RAEAK, 0L, A8, HHEFHF
F, ABEFMEE. HK, ATHEAEATHE G AATH A3 B 2 & 4k
6, FBRAMERAGET TAALR A ES. I, TAREHRLESY
BARNGHERNHNIEBETT.
ERASHELTUAREHASRBEEAL Y., ATELEHiE}S
%, TRAERAEZHRBRELH, AL KA_HFTHANGER, AR
HMERERBEEIBRLEEEGLERER., LW, XTBXKER
BRAZAIELZE Y, FRARGHERID EREREFENSRF
ik, ERASHHEAIFERIGATETEGER, TEKTEZE
X EGAERNPEALAG R ERSHR. LT EHH,. RERT
—EALBRO WA TR AIEN. EFABEREALHS4T, X
HATAAGEHEERE KA EN. XLREGSRERFNET
HBIRA. LHA., K THREBRZR. A5, ERGELBELK
AERTREAARC R EBRE §bigs.
ETAHERAGEHHNROELBRERISHN, XATEN
RAHALBTEREARSEANGLENR. SHMNEHELAZLE
8, FBELHAAY TAROAKRAGLE. RERNEPRBEFHATLAL
BT, FLAGBRARGLERAFAAFREDGTE. BHT
AESEK, LE., $AE@WrEH. A8, RERLEF).
AE SRSV AHEIHGENXSEAK. TARATPEHERFR
E BEBSEMNTHEEGHEXRIEAERALABEENREFELNR
FH. TRAALHFREEREARAN, oA X TRE. LTH.
Xm_m%&.&mi%ﬁiﬁi%ﬁ%oE%?%%T,ﬁﬁﬁ@
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HEEMNP B LA, THARALERKGEN, —BKR4E
Fli R R EKTEHSAEGHGRIK.
BLESHERRIBANS LR EF LIRS GESENT,
RESERBEHHABSLE K. Ktk BALHEGEFERIBA
SHEEXSHEARALEERLERSGLARET, FHFIHK
#., ATHIAATEALBERBRSLARR, KERAAZTHRIXS
AFREAGNRAALABIRERFIANERRS M LATE R RS 65

N &

ATA#LSH, TAEETERLEHEZARNRMAMN T Lt
BHELGERGLERKER@BEREY 0.1-5%). FANGL
SHTAEBIEERARARSHATHALGY. LR, RS
Yo BARGAR A BB PG EMESLFRE. BFEGEH
®R, RAGKERLSYERRETRAGEEREFTH XA,

X5 &

AL F—-AFEARTFEREEF HGEAMNE, K& XA
£ 6,3 CBS FESARALNE. AL AERTRABAMLY. T
AEEGEMNELERZTYE GBS 5 HhE49bP, FHEVAKE—
#H %X GBS HFF T HRG B,

B ABKREHEZRTREMMEERX LB, KRN GBS &
e hAEZEAANGEMNE. XA EXMNGH T OFHEEFRARTTE GBS
A SHBRANLEIGSBFRIEH. ATE5 GBS FEFXHE4H
fo o, Blhe TH b5 GBS A& LRtk GBS F%. GBS # %
By, AL BRI EERIAGLILALEGY.

BEoANRGEHRBATE GBS FESHRLEESZIAEHE AN
&, LbaETHiRLOWESHN GBS FETARLNE. RENL
A ede GBS AE. GBS S A, THABLSE GBS FHEIHKY
Rk, RAALE BRI EEZHGLIALED.

EAMNEHR MRS OEERARTER AL FE o B miXA. b=
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Wk, EARNFF. EANS S kA ERENSR,. RHENR, &
g BBy, TERBOEARIAREES. BANEFETOARER
EFEFEGELYE, BRIFLPRGHLA L.

EX ]

£#H 10 BFE GBS HEEFZHRGLE

BIEMAL B BERELRY

BN THABSFS LT ok B A HNSH 100M HEPES
% &%k (Life Technology). 1% F EX/BFFH 0.1%KKXEFEFTH
Hank’s FH# %% % (HBSS) ¥, #FF 3TCAZ FM A L3R E (Life
Technology) ¥3& 4. 33 1 A&, # ¥ Cobblestone WA F X X 8B ¥
MRE MG ELEHFER L ERKIEE 24 LA LRIE KM (Falcon)
v, S A K E&E R, ABRES NS KIS F 60mm 4573
FmK T25 A3 5# (Falcon) P. ¥ @MRBFAEKERAN, 4%
4 8 SEEEN Y B IUA 100mm 282232 k4% (Falcon) V3. HRSHE
BmAAR—RK. EHAFEHANA RS S % nRNA &8 (45 10°4)
A ik,

mRNA #9455 & cDNA L B e #3 3

4 F 47 4 # ik (Pharmacia) A 9.2x 10 AEF M A X ke (8 4= 9
R) ¥ 4% poly(A)'RNA. % 473 16 p g poly (A)'RNA. M 2.5p ¢
mRNA #72 cDNA X &. poly (A)' RNA Z A Oligo (dT) 3] X (%A Not
I MR 4 PE43 8) SF 340 R 4% cDNA. Ae A BstX 1 /EcoR1 #&T 5, ¥
cDNA £ % % %] pCDNA3. 1(+) (Invitrogen)#§ BstX 1 # NotI 4
Lk, A XBAFH ToplOF’ (Invitrogen) A F ¥ m L hHk. 7~
A5 38x 1CARBARERLEY. HaRBESOANSALTFE
4 (100 g/ml) 69 K LB R Ly ¥ k. #IR-FH L& A4
BETFEN, MESASHKE 10 AF4. A Qiagen Max 4 (Qiagen)
464t DNA.

M cDNA X E Vit A GBS & ke A
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1 B G EFEHE cDNA XA FHM GBS X THhAH.
1 A& A cDNASCE X6 5 g ik DNA #: 3 COS7 4 8. £ 4—8 A 96
LA (Falcon) EIEHRB 4 O MR ATHEH X, AL
F DMEM 32 % % (Life Technology) ¥4 H # 20,000 A # iR mie.
4% 3 pCDNAS. 1(+) 85 COST e tE At R, AX 3 XX B, b
BirhRA AALAASH Mg Ho Ca” ¥ HPSS & ik (k& &) (Life
Technology) # % 3 K.

REEmBEEAHEFLGEEGOLL/I; 1—-1.5pg/mDAEER
THRZE1IE., FRE, FEi 05T FAREREARKIL
h3Kk WamRS5BEERLBEEG-P-gal BRBY, FAREE
BEIL 3 k. REMPNPG (50p 1/3L; LERBEF R T log/ml) 37T
RiBamie. 45 R4 1F 20 abat A ELISA & E A 405nm B AAA.
KL EES ODAGHKE. A Hirt &5 5 A4 DNA. A X
BV ¥AEDNAATT—Fa8E(F5).

AHRWEEEE B8R ABILKEETRAZL THMIEZHIE
WMEBEMERY, FAEATRAREEZGBEAEFLGARE
#H 20,000 A, RAMBEARERFRDIRAEBEHEK. 7E—
AEEWN, FILRA 1-10A#EEGMIE. KL H R & DA M
M. 4% DNASFEKRIGHE T 4.

ARLEFT EARNBNFS2ENLE. AL MOl AKSE
bkz R EHFF.

3 4

sH A 2. 1kb A B B 69 % B pFU102 3H47 DNA A 5] 447, B 7
B S NABEGWAFS. M5 RACE % #% (Life Technology) #% 3
N K55, #BLKERBEZLA SP55. ZEHERFIHEA SPS
Z B A B R 45 pCD55.

SP55 # mRNA A 2844 N H &, % AR 4 -T2 55KDa #jK 495
M KA B5E G K (SP55). M Klein ¥ A (Klein et al., Biochim.
Biophys. Acta 815: 468—476, 1985) % kA #iEY, SP55 A AA
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EABBEGBALEE G, SP55 BA NBEALFHSEFBRILEE, 2
SP55 # 4T Swiss—Prot. B &, kA AL CAZGRAGEREE. &
@, SP55 BA. &. PEFXAGFARBBERREEZEOR—ZH
M Bl (25 30%) . 3t9F, SP55 5 C. elegans #918 % & & (HYP50 #= HYP63)
A —Z A FE (4 30— 39%).

L4 20 AGBS HE LYK

BF GBS FESHAHE C. elegans 8§ HF R &K G M HYPS0
F= HYP63 4~ %1 A K & 37%# 33%e94AR M. AL F SEQ ID NO: 2 #)
SEBAEE 180—186 # 443— 449 I KR F, LR/ EBLFINE T 5
AREABAR=HEORZAZEBNETY.

&+ B —AFi S E 4 & CMR3-S: 5° —CGGGATCCCGCCNGCNATGCAY
RSHRTSTGG-3’ (SEQ ID NO: 5), ¥LeL3E%4 A SP55. HYP50 #= HYP63
Z 180— 186 RIR VT REB AT A TR EATF. & F A/t
E 3% 8% CMR4-AS2: 5 —GGAATTCCDGGDGCRATKTCNARRTRRTT-3'  (SEQ
ID NO: 6), ¥k €L3&% 4 SP55. HYPS50 #= HYP63 Z 443—449 KX ¥ &
EBREFGHA TREST LA,

FRXEEEFBIFAAEN cDNA XEMAAERATRSHBE
B (PCR). B4 T=AKAEY 400bp, @3 SEQ ID NO: 3 X &
SHEBRAANHXEALAT. RESLRAILEFAEAFRL, LELAASL
34, 5% HP59 (SEQ ID NO: 7). -

54 30 3 GBS HFE LALLM HE

ME S FHAOLRKLER. £ 0.0IM B &5 ik FH &
A KLH 8 Img/ml k. ATHAE—KRLE, A4 A 200u g ihm
KLH(200p D FE AR ERETL4EHN, REARNBPRAFEMEOY
34 5ast. HAKE, FokEENBLR)EARAMRAEN, 24
BEARTLEA TG LRR. WEREAGERFELSF KK
JAFE. BAKE, £hitA ELISA 7 %M ML KLH LR R A
LB THFRAMEESR, Af—FRSGABAE.
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S B RBERK
Ak REBFT kB B3] 3 1
p56a APSDGEEGSDRTPLLQRAPRAEPAPVC 27aa SEQ ID NO:4 #5& X 8-35
p55a LAPSDGEEGSDRTPL 15aa SEQ ID NO:4 #9& % 7-22
ph7a NTTAKDNRTSYECA l4aa SEQ ID NO:4 #5#% ¥& 71-84

ik p55 % GBS & AR Mest Mk i . Bk pbTa % GBS &%
SHZBALSHBHAEK. AXIEREEIWHSANTE S ABERAE
Pab55 #= Pab57.

LM 4 KR GBS FETHRAENBME T RE

HEEP B FTALEMNBEE FEMNE GBS #F<Kk. RARLS
% B $ 4k Pabbb #= Pab57 S, 6 EF XMW B R BEGAF DR A R G
FhERBAFHH.

1% T RBRGRTFTHEZDNAFPARBAZR. REKFARKK.
LA FR 1020 S BAMA ARIT LB AL E.

BRA >R EF % (Ventana, Tucson, Arizona) , A B %
Ventana £ E AN EEBHRF LB ML H. B F X4k R Bk,
RERA 0% XKFTEYHEN ISTEALEKEIA EETLE 20 5
A, AAERXARESAHESEFE. REM PBS ik, AET PBS
& S%BSA #= 5%L F e A HH, AArEkEHELEHAG (1 100) R4k
STCHE 30 04F. EARBTEALHERTHLFRE g6 A
3. M DAB/H.O, B K NERELR. ¥ h BREEMN
(Ventana) $2i% 4 240, kA FAMEE L, REALTRGHBEHN
P HE., BRARAELLEAEIN. SRk 9 FHT. HFRZHK
R

#9
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B 58 A OE 5 418 09 S R A R AL

AL

fam—

CIFE 5B (95-02V016) HAL LKA
2. GPE£H (95-02V016) HEIL LKA
3. EFIP L (96-08Z008) x4 LE

4. $PEAE (95-02V016) HELLKRE
5. SFEM (95-02V016) HAL LKA
6. SPE£7E (95-02V016) FHEL LKA
7. EFIE (96-087008) » WAL
8. &M (95-14664) 1L £ &R &
9. EF &8 (9708V008) B

10. &M (95-14664) 51t £ M
11. #&mE (95-14664) oL £ 658 %
12. E¥ 48 (9708V008) R

13. o 3LBR AT A (97-10V03a)

£ A LIRS

14. BHILBMNE (L% F) LIRS
15. FEF B (97-12V020-3) = H
16. % SLBR AT % (97-10V03a)

B AW

17. BHABRMNE (K%5) LRE
18. EF ARSI (97-12V020-3) T H
19. 85 (97-10V022-5) 4L £ &5 NOJ
o~ 4 T

20. EF M (98-01V011) &

21. B (97-10V022-5) 44 £ 45 NOJ
) ba 6L %

49

.
Pab
Pab
Pab
Pab
Pab
Pab
Pab
Pab
Pab
Pab
Pab
Pab
Pab

Pab
Pab
Pabh

Pab
Pab
Pab

Pab
Pab

%
55
55
55
57
57
57
b7
55
55
57
57
57
bb

55
55
57

57
57
55

55
57

A KAEH
400x
400x
400x
400x
400x
400x
400x
400x
400x
400x
400x
400x
400x

400x
400x
400x

400x

400x
400x

400x

7
+

+
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22. M (97-10V022-5) 44t £ 85 NOJ
) fo L
23. EFRF (98-01V011) R

IR A

24. A B CM101 #7374 Madison A7
(MLT)

25, & CM101 # 77 &5 MLT

26. EF DR

27. KA CM101 #4785 MLT

28. EFPRAM

Pab55 R EZAFERBA A FHREAEME, X/ E
RAEEEARLHZN AN E (LE 2A # 2B). M Pabd7 A FET
BHAMOLEE LA 3B, Ak PHE 24—3B FHF, &
GBS &S A P EGRATHFREASNBHL, RS EFTARE

Pab b7

Pab 57

E RS
Pab 55

Pab 55
Pab 55
Pab 57
Pab 57

400x

AR A

&, RGBS EEF SR EMNBmIE T RLER MG b RE6N.

ZHAH 5 B GBS AESHAEERBHAT X DAKANRE
AP EFTEERERENTE ROFRADWRE G @ T4
A% GBS HF k. A CMIOl REALFEARREOFRAZIXRTX
#s &, CM101 T3 XBHRG R eE FHX. KA CMIOL %
F6 854155 R AT A B R GRA CML01 % 77 69) A AT &

WAL 5 H.
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29. & A CM101 Pab55 +
30. & 85 (&%) Pab55 +
31. & A CM101 Pab57 +
32. JE 15-5 (&%) Pab57 +
33. A 85 (X¥%iE) Pab57 +
34. & 15-5 Pab57 +
35. kA CM101 ( F%&) Pab57 +
36. & 15-5° (FH) Pabbs7 +

4o L F7F, Pab55 #= Pabb7 HF L4 T HFFPHREENHKE
2%, BTEAEARBHENXGIAKAALR GBS A ZHK. XF
EPREYOERM T EFHKRETRAARLA CM101 &4,

b 6: AEL GBS FEThARTOELEKSNEY

Axwp B rAkL CBS FE AU AR ER ST,
B A HE CMI01-A S 524, £ % Madison B (MLT) 654> &
ek A 3EE AW £ CM101.

A R4 68 A A& A FE CM101 A 4E % 4B CM101 & 38 R M K 3% T A&,
AW AR, BERHK, % 250 g & T4 CMI01 ML 250 0 1 dRi8E A
#% (100mM Z. B4, 0.02%& &41) F. A4 K4G S#HE (30nM, 125
o D) FAERLERTAM 30 4. @R YA 80mM Na.SO0, AL
B E. B K®s 125p 1 5uM NHS-LC-4£ 4% (4T £ 556. 58)
FERTALE1IHAHALE S F46 CM101. T 4T 2 1 5t PBS #47
43k, Akxit 3L Pk, £ Ultrahydrogel 1000HPLC A L&
EoiL Y, &FHFTF-10CHALER.

i CMI01 B 5 S4rmicamitdtiregatst. AbAR
CM101 mAb(7A3), ¥ /A% — mAb-HRP & &% (B 4B ¥4k A MLT
CM101-Biot.5’ +McAb), &5 HRP ZL## AW EE G (LA ks
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LS4 E) (B 4A P#H 2 A MLT CM101-Biot. 5° +Strep. HRP) %7 Mt
e i RS R #5 CM101 &4,

B 4A—4ACBFRAFR —ME, FfOEFER TSI —aFH)
MEaEHARGWE. BATHEEZLEThTREMETED T RS
HEiE., BA, B 4B B2F OMI01 o EafHBal Feii. B
ACHAEM CMI01 MR, S HERVUHLEY, TA3HRE
MEEOESMBHETHR—aFLe. B, 2HFCHRET
A GBS A E Sk (MO MR ELREX RN BALY
£k,

EEFRAY, R OEH THELIE S REMA/H Sk RIEHE
BhEERIANAERBRGAL. ARG NEBHG S, @Mls
WHFTHSAXIEAR, pHBAR. TARHEFHS T ALERMS
BH TS GBS FESKLELHS TocBS HFE L. K&, TAHTE
A& CBS EES AU, FREALSEL, FaRFEs TERIARE
wmEEaL. |
LA T2 B &AL CBS HF TRZ miexs GBS & F 48 b i ik
#4 S 2 b

ALAAMEFASFxrBaAmE, BET GBS 5 HhELem
Joxf GBS F At Mitbanfe S B, ZARHETHER, 2LL
PAME, METLES W LW GBS 55 THRLEAW GBS 54, Aa
1% om 4% & 4w 6. (WBC) 3+ 3E..

KA (BECV ) AA GBS FFSHEARZHE. A
25 e tmM %2 ECVT11. R A SR R 4 3 09 AR 4 V23, 3§ ECVT11
Fo V23 B30 5, 000 A fe - # T 96 JL-FAR T

BTEFEAEESAS EREG @R, kAR KD T2 0%
3 o 3 W ) BEE ALK 6 (30U/ml) F I v 2000rpm & & 20 4. R
& B 345 B #60 3K 5 T M3 A (RPMI-1640) & & 2h ik & K.
o B, & 27 &5 fr e 5%A5 2 da 7 (FBS) A= v F 4% (IFN) (100U/ml) &
RPMI 1640 ¥, & 5%C0,3% 54 F TCHRBALIA. REFHmEEH
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&% oA G%FBS & $8E3ERE F.

3 WBC #1769 5,000 AmmB| S AHEFMEHEILT. @
DILA AR EA 1ng/ml 65 CMI01 RERABKGARE. K
Jo 3TCH & 6 B,

1% | Promega 2 %] 65 Cyto Tox96 JF & SHHE 4 2] X £ 46 B FLAR BL
S5 L # 7  je A5 (Nachlas et al., Anal. Biochem. 1:317, 1960;
Korzeniewski et al., J. Immunol. Methods 64:313, 1983; Decker
et al., J. Immunol. Methods 115:61; Brander et al., Eur. ]J.
Immunology 23:3217, 1993; Behl et al., Cell 77:817, 1994;
Lappalainen et al., Pharm. Research 11: 1127, 1994; Allen et al.,
Promega Notes 45:7,1994; Sinensky et al., Toxicol. Letters
75:02, 1995; Moravec, Promega Notes 45: 11, 1994). ¥ & *J
ARG ETAmEAERT S K. £R K 11 FHT.

%11
49 J, A ECV711 V23
WBC, IFN, C3, -CM101 29. 1% 27. 5%
WBC, IFN, C3, +CM101 40. 45% 22. 46%

% ECV711 el CM101., WBC e A ik (C3 k&) —RE R, B
B b rb s e kA CM101 4R R B3 Am 39%. A LIk R o B
B V23 & A B i e b6 CM101 4R 30 HE 35 .

AR EFRIAGHAE B AE A FERENEE LS, BT
P34 H) A AL ARL LK.

RELTABETALD, EAMRBRRAREREZRE, TAA
AEEALGERASKGHRAFEBAGHRT, SR AAELHF
% B Ao ik,
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<110> Hellergvist, Carl
Fu, Changlin

<120> GBS FFE F4k
<130> CARB-008/01WO

<1l40>
<l4l>

<150> 60-093,843
<1l81> 1996-07-22

<160> 12

<170> PatentlIn Ver. 2.0
<210> 1

<211> 2602

<212> DNA

<213> Homo sapiens
<220>

<221> CDS

<222> {58)..(1542)

<400> 1

tcgggcocgge getcccttcot ctgocaggtg gogagtacac

atg agg tct ccg gtt cga gac ctg gcc cgg
Met Arg Ser Pro Val Arg Asp Leu Ala Arg
1 5 10

acg gac cgc acg cct ctt cta ccg ggc gcc
Thr Asp Arg Thr Pro Leu Leu Pro Gly Ala
20 25

cca gtg tgc tgc tct get cgt tac aac tta
Pro Val Cys Cys Ser Ala Arg Tyr Asn Leu
35 40
gyt ttc ttc att gtg tat gca tta cgt gtg
Gly Phe Phe Ile Val Tyr Ala Leu Arg val
50 55

gtg gat atg gta gat tca aat aca act tta

54

aac
Asn

cca

gca
Ala

aat
Asn

gaa

ctgctcacgt aggcgtc

gat
Asp

cgg

att
Ile

ctg
Leu
60

gat

ggc
Gly

gcc
Ala
ttg

45
agt

Ser

aat

gag gag

Glu

gaa
Glu
30

gcc
Ala

gtt
val

aga

Glu
is

gcc
Ala

ttt
Phe

gcg
Ala

act

agc
Ser

gct
Ala

j A A
Phe

tta

tce

57

105

153

201

249

297



Val Asp Met

65

aag gcg
Lys Ala

acg ggt
Thr Gly

ggt tec
Gly Ser

gtt gcc
val Ala
130

gge act
Gly Thr
145

gtt gga
Val Gly

gtt aca
vVal Thr

ctt gaa
Leu Glu

ggg aca
Gly Thr
210

aat tgg
Asn Trp
225

ttt ctt

tgt
Cvs

aag
Lys

tect
Phe
115

agc

Ser

gct
Ala

cca
Pro

ttt
Phe

aga
Arg
195

gta
val

act
Thr

ttg

Phe Leu Leu

aga att tcc

val

cca
Pro

aag
Lys
100
ttt
Phe

aaa
Lys

gtc
val

cte
Leu

cca
Pro
180

agce

Ser

att
Ile

tat

tgg

cat

Asp

gag
Glu
85

tac

Tyr

tat

ata
Ile

ctc

ate
Ile
165

gece

Ala

aaa
Lys

tct
Ser

gtc
val

atc
Ile
245

cat

Ser
70

cat
His

caa
Gln

ggc
Gly

999
Gly

ace
Thr
150

gta

val

atg
Met

tte
Phe
230

tag
Trp

gaa

tee
Ser

tgg
Trp

tac
Tyr

999
Gly
135
ctg

Leu

ctc
Leu

cat
His

¢ttt
Leu

cct
Pro
215

tac

tta

aag

gce
Ala

gat

ate
Ile
120

aaa

Lys

tte
Phe

aga
Arg

gce
Ala

agc
Ser
200

ctt

o4 4 4
Phe

gtt
Val

gaa

[N ]

cee
Pro

gca
Ala
105

atc
Ile

atg
Met

act

Thr

gca
Ala

aty
Met
185

atec
Ile

tct
Ser

tte
Phe

agt
Ser

tac

gaa
Glu

aca
Thr

ctg
Leu

cce
Pro

cta
Leu
170

tgg
Trp

tcg
Ser

gga
Gly

ggt
Gly

gac
Asp
250

atec

65

aaa
Lys

act
Thr

cag
Gln

cta
Leu

att
Ile
1558

gaa

Glu

tct
Ser

tat

ata
Ile

act
Thr
235

aca

Thr

ctt

Asp

gt
Val

caa
Gln

att
Ile

gga
Gly
140

gce

Ala

gga
Gly

Tct
Ser

gca

atce
Ile
220

att
lle

cca
Pro

tca

Asn

cat
His

gga
Gly

cct
Pro
125

tte

Phe

gca
Ala

cta
Leu

tgg
Trp

gga
Gly
205

tgc
Cys

gga
Gly

caa
Gln

tca

2rad
s hid

Arg Thr

aat
Asn
95

cat
His

atet
Ile

tgg
Trp
110

gga
Gly

gga
Gly

atce
Ile

g9g
Gly

tta
Leu

gat
Asp

gga
Gly

gag
Glu
178

cce
Pro

gct
Ala
190

gca
Ala

cag
Gln

tac tat

ttt
Phe

ata
Ile

cac
His
255%

aaa
Lys

ttca aga

Ser
80

caa

Gln

cte
Leu

tat

ctt
Leu

gga
Gly
160

ggt
Gly

cct
Pro

ctt
Leu

atg
Met

tag

240

aag
Lys

aat

345

392

441

489

537

585

633

681

729

777

825

873



Arg Ile

cag ctt
Gln Leu

ctg cca
Leu Pro
290

cece tat
Phe Tyr
308

agg ttc
Arg Phe

gge tct
Gly Ser

agg gca
Arg Ala

ctt ata
Leu Ile
370

att ggc
Ile Gly
38S

aca ctg

Thr Leu

att get
Ile Ala

gecc act
Ala Thr

cct gat

Ser His
260

tct tca
Sex Ser
275

ctt tgg
Leu Trp

act tta
Thr Leu

aat gtt
Asn Val

tgg tta
Trp Leu
340

aaa tgg

Lys Trp
as5s

gga atg
Gly Met

tgt gat
Cys Asp

gga ggc
Gly Gly

cct teg
Pro Ser
420

att cca
Ile Pro
43%

aac act

Tyr

cag
Gln

gct
Ala

teg
Leu

caa
Gln
325
tgt
Cys

aat

att
Ile

tat

tet
Phe
405

tat

gga
Gly

gtt

Gly

aag
Lys

atc
Ile

aca
Thr
310

gag
Glu

atg
Met

tet
Phe

gga
Gly

tct
Ser
350

tgc

gct
Ala

atg
Met

gga

Lyvs

tca
Ser

gta
val
295

tea

Leu

aat
Asn

atce
Ile

tca
Ser

cet
Pro
375

teg
Leu

tct
Ser

ggt
Gly

gtt
val

gaa

Siu

gty
Val
280

gtt
vVal

ttg
Leu

999
Gly

ctg
Leu

act
Thr
360

gca

Ala

gce
Ala

tet
Ser

atc
Ile

ggg
Gly
440

tgg

-

b A

LA

Tyz
265

ceg
Pro

gca
Ala

cct
Pro

ttt
Phe

tct
Ser
345

tta

Leu

gta
val

gtt
Val

gga
Gly

cte
Leu
425

cce
Pro

caa

LR R

Ile

tgg
Trp

cac
His

act
Thr

tta
Leu
330

ggt
Gly

tgt

tLe
Fhe

gct
Ala

b o o o)
Phe
410

ctg
Leu

gtc
val

acc

b6

Leu

gta
val

1444
Phe
tat
315
tct

Ser

caa
Gln

gtt
val

ctg
Leu

tte
Phe
395

agc
Ser

ggc
Gly

actc
Ile

gtg

Ser

{ad atad
Pro

TCt
Ser
300

atg

Met

tca
Ser

gct
Ala

cgc

gta
val
380

cta
Leu

ate
Ile

atc
Ile

gct
Ala

tLce

Ser

atet
Ile
285

tac

aag
Lys

ttg
Leu

get
Ala
aga
365
gct

Ala

act
Thr

aac
Asn

aca
Thr

Leu
270

tta
Leu

aac
Asn

gag
Glu

cct
Pro

gac
Asp
aso

att

Ile

gct
Ala

ata
Ile

cat
His

aat
Asn

© 430

aaa
Lys
445

tac

agt
Ser

att

Arg

aaa
Lys

tgg
Trp

atc
Ile
tat
335
aat

Asn

tett
Phe

ggc
Gly

tca
Ser

ctg
Leu
415

aca
Thr

ctg
Leu

gct

Asr

tece
Ser

act
Thr

cta
Leu
320

tta
Leu

tta

Leu -

agc
Ser

ttc
Phe

aca
Thr
400

gat
Asp

ttL
Phe

acc
Thr

gct

821

969

1017

1065

1113

1161

1209

1257

1305

1383

1401

1449



Asn

Pro Asp

450

aat
Asn

att
Ile

gce
Ala
465

caa
Gln

gaa
Glu

gta

Val

tgaaggaacc

aaagtgcctt

ttettaagge

ttaattatga

gtcgggcaac

agctgaaaca

tgataaacac

agacctcaaa

ctggactgag

agagtgcceca

crtggtgectt

agtgagatcc

aatattggct

atgcctgtaa

gagaccagcc

gggcegtyggeg

ttgaacctgyg

gcgatggagc

Thr Val

gtt
Val

tTt
Phe

ggc
Gly

455

470

aac
Asn

tgg
Trp
485
aataaataat
ctgtattgtg
ctataatcat
ataatatgta
atgaagtagg
gacctcctga
ctgtegttgt
ctttagcatc
gggagtgtgc
gcgtttatca
tectetgagg
actgctatgg
ggcatgcaac
tcccagcact
tggccagcat
acgggcgect
gaggtggaag

gagactccaa

gect
Ala

cctgcctcta

taagcattct

gaaatatcac

agcraggact

acagttctgt

tacctttget

tcactttect

tctgtggage

ccaggcagct

gaggcagcat

ggctatcaat

tcttgataca

ctgcaaaaga

ttggggggct

ggtgaaacce

gtaatcccag

ttgcagtgaa

ctcaaaaaaa

gce att tte tot
Ala Ile Phe Phne

ctc aat gat cac
Leu Asn Asp His

m L4

IR RN ]
‘a3

»
IEEREZR ]
vare

Glu Trp Gin Thr \Val

aca
Thr
475
cat
His
490
ttaatgtatt
atgrctteee
tagttgccag
tctactttag
tgattttcca
taattaaact
cataaaaatt
tgecatcocac
gccaégcact
ccaagcccag
gtgtagataa
tcctcaaact
aaaatgcgaa
9399399509
catctctact
atactcagga

ccaagatcac

aaaaaaaaaa

57

amam .a

IREX]
*»m ¥
npas
I EE X
X &
(X

Yy -8

Pne
460

cta

Leu

gga
Gly

Tyz Ile

tce gec
Phe Ala

cac aga
His Arg

Ala Ala

aaa ggt
Lys Gly
480

cac
His
495

tctatttatc atgtaaccte

ttaattgtac

aataataaaa

gttcacatac

gggccatact

agatgataat

gtcagctcte

tgtataattt

cecctcectygg

agccagtgtce

agccctgagt

cteecttece

gcggcecgggce

aatcatgaga

aaaaatacaa

ggctgaggta

gccactgcac

ttgtattaga

tgaactgtgt

ctgectgeta

aaagggaatg

tctcaggtac

tctgacactt

cgocctggceaa

cttcagggtc

gactcttcgg

aggcaagagc

agcacagagyg

acggtggcetc

tcaggagttc

aaaattagct

ggagaatcac

tccagoetgg

1497

1542

1602
lée62
1722
1782
1842
1902
1962
2022
2082
2142
2202

2262
2322
2382
2442
2502

2562

2602



<210> 2

<211> 48585
<212> PRT
<213> Homo sapigns

<400> 2
Met Arg
1

Thr Asp

Pro Val

Gly Phe
50

Val Asp
€5

Lys Ala
Thr Gly
Gly Ser
Val Ala

13i0

Gly Thr
145

Val Gly
val Thr

Leu Glu

Gly Thr
210

Ser

Arg

Cys

35

Phe

Met

Cys

Lys

Phe

115

Ser

Ala

Pro

Phe

Arg

195

val

Pro

Thr
20

Cys

Ile

val

Pro

Lys

100

Phe

Lys

val

Leu

Pro

180

Ser

lle

Val

S

Pro

Ser

Val

Asp

Glu
85

Ile

Leu

Ile

165

Lys

Ser

Arg

Ala

Ser

70

His

Gln

Gly

Gly

150

Vval

Met

Asp

Leu

Arg

Ala

55

Asn

Ser

Gly
135
Leu

Leu

His

Pro
215

Leu

Pro

Leu

Thr

Ile
120

Lys

Phe

Ser
200

Leu

Ala

Gly

25

Asn

Arg

Thr

Pro

Ala

105

Ile

Met

Thr

Ala

Met

185

Ile

Ser

282
[ EX X ]

Arg Asn Asp Gly Glu

10

Ala
Leu
Vval
Leu
Ile

90

Glu

Thr

Pro

Leu

170

Ser

Gly

Pro Arg Ala Glu

Ala

Asn

Glu

75

Lys

Gln

Leu

Ile

155

Glu

Ser

Ile

58

Ile

Leu

60

AsSp

val

Gln

Ile

Gly

140

Ala

Gly

Ser

Ala

Ile
220

30

Leu Ala
45

Ser Vval

Asn Arg

His His
Gly Trp
110

Pro Gly
125

Phe Gly

Ala Asp

Leu Gly

Trp Ala
190

Gly Ala
205

Cys Tyr

Glu

1S

Ala

Phe

Ala

Thr

Asn

95

Ile

Gly

Ile

Leu

Glu

178

Pro

Gln

Tyr

Ser

Ala

Phe

Ser
80
Gln

Leu

Leu

Gly

160

Gly

Pro

Leu

Met



Asa Trp Thr Tyr
225

Phe Leu Leu Trp
Arg Ile Ser His
260

Gln Leu Ser Ser
275

Leu Pro Leu Trp
250

Phe Tyr Thr Leu
305

Arg Phe Asn Val
Gly Ser Trp Leu
340

Arg Ala Lys Trp
355

Leu Ile Gly Met
370

Ile Gly Cys Asp
385

Thr Leu Gly Gly
Ile Ala Pro Ser
420

Ala Thr Ile Pro
435

Pro Asp Asn Thr
450

Ala Ile Asn Val
465

val

Ile

245

Tyr

Gln

Ala

leu

Gln
325

Cys

Asn

Ile

Phe

405

Gly

val

Phe

Phe

230

Trp

Glu

Lys

Ile

Thr

310

Glu

Met

Phe

Gly

Ser
390

Cys

Met

Gly

Gly
470

TV

Leu

Lys

Ser

val

295

Leu

Asn

Ile

Ser

Pro

375

Leu

Ser

Gly

val

Glu

455

Ala

Phe

Glu
val
280
val
Leu
Gly
Leu
Thr
360
Ala
Ala
Ser
Ile
Gly
440

Trp

Ile

Phe

Ser

Tyr

265

Pro

Ala

Pro

Phe

Ser

345

Leu

val

val

Gly

Leu

425

Pro

Gln

Phe

Asp

250

Ile

Trp

His

Thr

Leu

330

Gly

Cys

Phe

Ala

Phe

410

Leu

val

Thr

Phe

59

Thr
235

Thr

Leu

Vval

Phe

315

Ser

Gln

val

Leu

Phe

395

Ser

Gly

Ile

Val

Thr
475

IR ¥ E]
o0 @

Iie Gly Iie Phne

Pro

Ser

Pro

Ser

300

Met

Ser

Ala

Val

380

Leu

Ile

Ile

Ala

Phe

460

Leu

Gln

Ser

Ile
285

Tyr

Lys

Leu

Ala

365

Ala

Thr

Asn

Thr

Lys

445

Phe

Lys

Leu

270

Leu

Asn

Glu

Pro

Asp

350

Ile

Ala

Ile

His

Asn

430

Ser

Ile

Ala

His

255

Arg

Lys

Trp

Ile

335

Asn

Phe

Gly

Ser

Leu

415

Thxr

Leu

Ala

Lys

Trp
240

Lys

Ser

Thr

Leu

320

Leu

Leu

Ser

Phe

Thr

400

Asp

Phe

Thr

Ala

Gly
480



-n

L ER N ]

20% 9

2938
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Glu Val Gln Asn Trp Ala Leu Asn Asp His His Gly His Arg His
485 450 495

<210> 3

<211> 2844
<212> DNA
<213> Ovis sp.

<220>
<221> CDS
<222> {84)..(1568)

<400> 3

cccgggggeg gggggcttcg goggtoocege tggagetetce ttttocgegg agcaggtttg 60

cgccgtagct ccctgaaggc atc atg aag tec ceg gtt tog gac tta goe cog
Met Lys Ser Pro Val Ser Asp Leu Ala Pro
1 5 10

agc gac ggc gag gag ggce teg gac ¢©gc aca ccg ctc ctg cag cgc goc
Ser Asp Gly Glu Glu Gly Ser Asp Arg Thr Pro Leu Leu Gln Arg Ala
15 20 25

cCcg Ccgy ¢cg gaa cCcc get cca gta tgc tgc tct got cgt tac aac cta
Pro Arg Ala Glu Pro Ala Pro Val Cys Cys Ser Ala Arg Tyr Asn Leu
30 as 40

gca ttt ttg tec ttt ttt ggt ttc ttc gtt ctc tat tca tta cgg gtg
Ala Phe Leu Ser Phe Phe Gly Phe Phe Val Leu Tyr Ser Leu Arg Val
45 50 55

aat ctg agc gtt gca cta gtg gac atg gtg gat tca aac aca act gec
Asn Leu Ser Val Ala Leu Val Asp Met Val Asp Ser Asn Thr Thr Ala

60 65 70

aaa gat aat aga acg tcc tac gag tgt gca gag cat tct geot cce ata
Lys Asp Asn Arg Thr Ser Tyr Glu Cys Ala Glu His Ser Ala Pro Ile
75 80 85 90

aaa gtt ctt cac aac caa acg ggt aaa aag tac cgg tgg gat gca gaa
Lys Val Leu His Asn Gln Thr Gly Lys Lys Tyr Arg Trp Asp Ala Glu
95 . 100 105

act caa gga tgg att ctc gga tct ttt ttc tat gge tac atc atc aca

Thr Gln Gly Trp Ile Leu Gly Ser Phe Phe Tyr Gly Tyr Ile Ile Thr
110 115 120

60

113

161

209

257

305

353

401

449



cst
Pro
125

caa az:
Gln Ile

ttG
Phe

cta gga
Leu Gly
140

cte gct
Leu Ala
155

gca
Ala

cta
Leu

gaa ggg
Glu Gly

tct teca
Ser Ser

tgg
Trp

tat gca
Tyr Ala

gga
Gly
208

gta att
val Ile
220

tgc
Cys

att gtt gga
Ile val Gly
235

aca cca
Thr Pro

gaa
Glu

tca
Ser

ctt tca
Leu Ser

ata cct
Ile Pro

atg
Met
285

ttt tct tac

gga
Gly

gg99
Gly

gat
Asp

gga
Gly

gect
Ala
190

gca

Ala

tac

atc
Ile

act
Thr

tta
Leu
270

ctg
Leu

aac

Phe Ser Tyr Asn

300

gga
Glvy

atc
Ile

tee
Phe

gag
Glu
178

cCcc

Pro

caa
Gln

tat

atc
Ile

cac
His
258

aaa

Lys

aaa
Lys

tgg
Trp

tac

Tyr

| = o o
Fhe

gga
Gly
160

ggt
Gly

cct
Pro

ctt
Leu

atg
Met

tgg
Trp
240

aag

Lys

aat
Asn

tca
Ser

act
Thr

[4]

< n
o
T arl

gc
Ala
145

gtc
val

gte
val

ctt
Leu

ggg
Gly

aat
Asn
225

tte

Phe

aca
Thr

cag
Gln

cty

ttt
Phe
305

gcc
Ala
130

aca
Thr

gga
Gly

aca
Thr

gaa
Glu

aca
Thr
210

tgg

att
Ile

atc
Ile

cte
Leu

cca
Pro
250

tat

agc
Ser

gct
Ala

gce
Ala

tat

aga
Arg
195

gta

val

act
Thr

tta

act
Thr

tct
Ser
275

ctt

Leu

act
Thr

aga
Arg

atc
Ile

cce
Leu

cca
Pro
180

agce

Ser

gte
Vval

tat

tgg

cce
Pro
260

tca

Ser

tgg
Trp

ttg
Leu

agt ggg 999
Ser Gly Gly
135

tte
Phe

acce
Thr
150

ctg
Leu

cte
Leu

gtt
vVal
165

gca
Ala

cat
His

atg
Met

gcec
Ala

ctt
Leu

ctg
Leu

aag
Lys

tet
Ser

ctt
Leu

cct
Pro
215

ttc
Phe
230

gtc tat

val

tta
Leu

atc
Ile
245

tge
Cys

tat gaa
Tyr Glu

aag
Lys

tca
Ser

cag
Gln

aag
Lys

attc
Ile

gct
Ala

gtc
val
295

tta
Leu

ace
Thr
310

ttyg
Leu

61

aag ctg ttg
Lys Leu Leu

tce act
Pne Thr

cce
Pro

cta
Leu
170

a2gg gca
Arg Ala

gcec atg
Ala Met
185

tgg
Trp

tca
Ser

agt att
Ser Ile
200

ctt tct
Leu Ser

gga
Gly

ttec ttt
Phe Phe

ggc
Gly

gat
Asp
250

gtt agt
Val Ser

att
Ile

gag tat
Glu Tyr

265
gtg ccg tgg
val Pro
280

cat
His

gtt gca
val Ala

act
Thr

ttg cct
Leu Pro

497

545

593

641

689

737

785

833

881

929

977

1025



tac atg
Tyr Met
315

tct gca
Ser Ala

caa gct
Gln Ala

gtt cga
Val Arg

ctg gtt
Leu Val
380

ttc cta
Phe Leu
395

agc atce
Ser Ile

ggc atce
Gly Ile

attc gcc
Ile Ala

gtt tte
val Phe
460

aca cta
Thr Leu
475

caa gga
Gln Gly

aag
Lys

gtg
Vval

gct
Ala

aga
Arg
365

gcc
Ala

acc
Thr

aac
Asn

aca
Thr

aga
Arg
445

tgc

cys

tce
Phe

cac
His

gaa
Glu

cct
Pro

gac
Asp
350

gte
Vval

gca
Ala

ata
Ile

catc
His

aat
Asn
430

agt

Ser

atc
Ile

gcc
Ala

aga
Axg

tat
Tyr
335

aat

Asn

ttt
Phe

gga
Gly

tca
Ser

ctg
Leu
415

acc
Thr

ctL

gcc
Ala

aaa
Lys

aac

Asn
495

tta
Leu

tta
Leu

age
Ser

= A
Phe

aca
Thr
400

gac
Asp

o 4 o

Phe

acc
Thr

gct
Ala

ggt
Gly
480

agg
Arg

ggt

tte
Phe

tgt

Gly Cys

agg
Arg

ctt

ata
Ile
385

acc
Thr

att
Ile

gce
Ala

cct
Pro

gct
Ala
465

gaa
Glu

gca
Ala

ata
Ile
370

ggc
Gly

ctg

gct
Ala

act
Thr

gag
Glu
450

atc

Ile

gtg
Val

aat
Asn

tgg
Trp

aga
Arg
355

g9g
Gly

tgt
Cys

gga
Gly

cct
Pro

att
Ile
435

aac
Asn

aat
Asn

caa
Gln

tta
Leu
340

tgg
Trp

atg
Met

gat
Asp

ggc
Gly

teg
Ser
420

cce

Pro

act
Thr

gta
val

aac
Asn

tgt acg
Cys Met

aat ttt
Asn Phe

att gga
Ile Gly

tat tce

Tyr Ser
390

ttt tgc
Phe Cys
405

tat gct

gga atg
Gly Met

att gga
Ile Gly

ttt ggt
Phe Gly
470

tgg gcc
Trp Ala
485

tca
Ser

cct
Pro
375

ttg
Leu

tct
Ser

ggt
Gly

att
Ile

gaa
Glu
455

gcc

Ala

acc
Ile

999
Gly

ctg
Leu

act
Thr
360

gcg
Ala

gct
Ala

tct
Ser

att
Ile

g99
Gly
440

tgg
Trp

att
Ile

agt
Ser

LA RN )
[E RN
*8

(3.4
Phe

tcg
Ser
345

ctg
Leu

ata
Ile

gtt
vVal

gga
Gly

cte
Leu
425

ccc

Pro

caa
Gln

ttec
Phe

gat
Asp

tta
Leu
330

ggt
Gly

tgg
Trp

ttc
Phe

geca
Ala

ttt
Phe
410

ctg
Leu

atc
Ile

ace
Thr

ttc
Phe

cac
His
490

tgaaggaacc aataaataat cctgtctcta ttaatgtatc

62

1072

1121

1169

1217

1268

1313

1361

1409

1457

1805

1853

1608



ttTgTItasc
caagataaaa
tcactagttg-
aacttacaat
ctatttattt
gcttaattaa
cctcaaaaaa
ccacggagcet
caggcagctg
atccaagacc
gtgtggatga
céctecccct
agtgtgatgc
tcagagtata
~aaaagaaaca
aagtgacttc
cttaaatctt
gagggcattt
tgtaatattt
tttcraaatce
aaatcttttt
<210> 4
<21ll> 455

<212> PRT
<213> Ovis

atgtaaccta
ccgtactaga
ccata;;égc
tcagggtcac
ataagaccat
ggtggataat
ttatttgteca
ggcagccact
ccacatgtcc
agggtcageg
agccctgage
tccettececa
ctaattagcce
aatcttcaag
aaacattttt
tacttcacat
atttrtccag
atgtgattta
taactaaagc
tgtaaatage

ggaatgataa

sp.

aaagtgcct=

aaaattgctg:T

aaaattagc:

atatctgge:

acctaaagag

aattctcagg

tcagcaatcc

gtatcattca

cctctctgge

ccaaggcttt

caacagggac

gcacactgga

acatataaca

tcectgtgttc

cctgtetgac

aacctgcaac

tecttoctgg

gaacttgatt

tatttaatgt

tttaagttgc

aaaaaaaaaa

ases
»eh s

tgatatctta
tagatttgta
atttttaatt
gcaagtcagg
atgagctgaa
tcttgttaaa
ctgacatgta
gectggcaac
ttcagggaca
ggacggtatt
agcgcgatcc
gtattgeetg
tcatccttga
taggagctac
acctaagtgt
cggtggtgta
accatcttee
aatgtttcac
aatatgatgt
tatgétgata

aaaaaa

63

atgtgtaagc

aggcttgtaa

attattaacc

caacccacaa

atagaccectt

catctgtttt

ggtctcaaac

ttcactgagg

gtgcccagca

ctteceetgg

acagtcatgg

gcatgtaacc

tgatcctacc

accagaataa

ctggttgcag

atcatcttta

agtggttttg

tgtgtatgtt

gtatacattc

teeettttac

>890

aaccrtataca

tcatgaaatg

cgtttgctgg

taggggagtt

ctatacctee

tgtacacctt

tttagecctet

gaagcatgcc

cttaggcagc

ggctgttaat

tttceatgeca

tgcaaaagaa

ttcacatgga

ttaaaatata

ttcaaggtta

gtgttggttt

agcatgcttt

caacactacc

tgtaaattaa

aaatcaaaat

1668

1728

1788

1848

1908

1968

2028

2088

2148

2208

2268

2328

2388

2448

2508

2568

2628

2688

2748

2808

2844



<400> 4
Mer Lys Ser Pro
1

Ser Asp Arg Thr
20

Pro Val Cys Cys
35

Gly Phe Phe Val
50

val Asp Met Val
€S

Tyr Glu Cys Ala
Thr Gly Lys Lys
100

Gly Ser Phe Phe
"115

vVal Ala Ser Arg
130

Ala Thr Ala Ile
145

Val Gly Ala Leu
Val Thr Tyr Pro
180

Leu Glu Arg Ser
195

Gly Thr val val
210

Asn Trp Thr Tyr
225

Phe Ile Leu Trp

val

_Fro

Ser

Leu

Asp

Glu
85

Ser

Phe

Val

165

Lys

Ser

val

Ile
245

Ser

Leu

Ala

Tyr

Ser

70

His

Gly

Gly

Thr

150

Ala

Met

Leu

Leu

Phe
230

Cys

Asp

Leu

Arg

Ser

55

Ser

Trp

Gly

135

Leu

Leu

His

Leu

Pro

215

Leu

Leu

Gln

Tyr

40

Leu

Thr

Ala

Asp

Ile

120

Lys

Phe

Arg

Ala

Ser

200

Leu

Phe

val

Ala

Arg

25

Asn

Arg

Thr

Pro

Ala

105

Ile

Thr

Ala

Met

185

Ile

Ser

Phe

Ser

10

Ala

Leu

Vval

Ala

Ile

S0

Glu

Thr

Leu

Pro

Leu
170

Trp

Ser

Gly

Gly

Asp
250

Ser

Pro

Ala

Lys

75

Lys

Thr

Gln

Leu

Leu

155

Glu

Ser

Val

Ile
235

Thr

64

LX) Aoaas as

-3 B
a
LR RN ]

- -s os

Asp Gly Glu

Arg Ala Glu
30

Phe Leu Ser
45

Leu Ser Vval
60

Asp Asn Arg
Val Leu His
Gln Gly Trp

110

Ile Pro Gly
1258

Gly Phe Gly
140

Ala Ala Asp
Gly Leu Gly
Ser Trp Ala

150

Ala Gly Ala
205

Ile Cys Tyr
220

Val Gly 1Ile

Pro Glu Thr

LX]

-e

IR N R
&b 3

Glu

15

Pro

Phe

Ala

Thr

Agn

95

Ile

Gly

Ile

Phe

Glu

175

Pro

Gln

Ile

His
258

Gly

Ala

Phe

Leu

Ser

80

Gln

Leu

Phe

Gly

160

Gly

Pro

Leu

Met

240

Lys



Thr lle Thr

Gln Leu Ser
278

Leu Pro Leu
290

Phe Tyr Thr
30s

Arg Phe Asn

Gly Cys Trp
Arg Ala Axrg
3ss

lLeu Ile Gly
370

Ile Gly Cys
i8s

Thr Leu Gly

Ile Ala Pro

Ala Thr 1le

435

Pro Glu Asn
450

Ala Ile Asn
4¢€5

Glu Val Gln

<210> S

Pro
260

Ser

Trp

Leu

1le

Leu
340

Trp

Met

Asp

Gly

Ser

420

Pro

Thr

val

Asn

Tyr

Gin

Ala

Leu

Gln

325

Cys

Asn

Ile

Phe

405

Gly

Ile

Phe

Glu

Lys

Ile

Thx

310

Glu

Met

Phe

Gly

Ser
380

Ala

Met

Gly

Gly
470

Trp Ala

485

Lys

Ser

Val

295

Leu

Asn

Ile

Ser

Pro

378

Leu

Ser

Gly

Ile

Glu

455

Ala

Ile

Glu

Val

280

val

Leu

Gly

Leu

Thr

Tyr

265

Pro

Ala

Pro

Phe

Ser

345

Leu

360 -

Ala

Ala

Ser

Ile

Gly

4490

Txp

ile

Ser

Ile

Val

Gly

Leu

425

Pro

Gln

Phe

Asp

lie

Trp

His

Thr

Leu

330

Gly

Trp

Phe

Phe

410

Leu

Ile

Thr

Phe

His
490

Leu

Ile

Phe

Tyr

318

Ser

Gln

val

Leu

Phe

395

Ser

Gly

Ile

val

Thr

475

Gln

65

Ser Ser

Pro

Ser

300

Met

Ala

Ala

Axrg

Vval

380

Leu

1le

Ile

Ala

Phe

460

Leu

Gly

Met
285

Tyr

Lys

val

Ala

Arg

365

Ala

Thr

Asn

Thr

445

Cys

Phe

His

-e -a

LE ]

2
RS R J
LR R4
L I
e

Leu Lys Asn
270

Leu Lys Ser

Asn Trp Thr

Glu val Leu

320
Pro Leu
338
Asn

Asp Leu

350
val

Phe Ser

Ala Gly Phe

Thr
400

Ile Sex

Leu
415

His Asp

Asn Thr Phe

430
Thr

Ser Leu

Ile Ala Ala

Ala Gly

480

Lys

Asn
495

Arg



<211> 31
<212> DNA

<213> A,‘L}"%il]

220>

adeh
»

223> A LEF69FE: PCR 3%

<400> 5

cgggatcccyg <ccngcnatgc ayrshrtstg g

<210> 6
<21ll> 29
<212> DNA

213> ALFF
(220>

¢293> ATFFIeGHK: PCR P

<400> 6

ggaattccdg gdgcratktec narrerrtt

<210> 7

<21l1> 2930

<212> DNA

<213> Homo sapiens
<220>

<221> CDS

<222> (263)..(1870)

<400> 7
gttcggtcga agccctccce

gccecccacte atcctegetg
gcgggagacg gtcgtcocgaa
gctcactttg cgccaatcct

gccagagttg cccacaccta

ttaattatgt gcaattcaag tccccactgc ccgoccgcaa
cgggcagggt ggcccctgca ctttacaagg gggtgcagga
caccggctec cocggcatgcg tagaccggeg ggcggagegg
acgagaactc ccagaactcc gottcoctag tccaacccaa
ag atg gcg gcg ggg gcg atg aca ccg ccc cgc

Met Ala Ala Gly Ala Met Thr Pro Pro Arg
1 5 10

ctyg gtc cag cca gct cgg ©cc ggg ggc tte ggg ctg tcg ggc ©gg ©gc
Pro val Gln Pro Ala Arg Pro Gly Gly Phe Gly Leu Ser Gly Arg Arg

1s

20 25

66

31

29

60

120

10

240

292

340



ccc ctt

ctC

Ser Leu Leu

agg tct
Arg Ser

gac cgc
Asp Arg
60

gtg tgc
val Cys
75

tte ttc
Phe Phe

gat atg
Asp Met

gcg tgt
Ala Cys

ggt aag
Gly Lys
140

tece ttt
Ser Phe
155

gcc agce

Ala Ser

act gct
Thr Ala

gga cca
Gly Pro

ccg
Pro
45

acg
Thr

tgc
Cys

atc
Ile

gta
val

cca
Pro
125

aag
Lys

tet
Phe

aaa
Lys

gtc
val

ctc
Leu
205

tgc
Cvs

30
gtz

Val

[of =) =
Pro

tct
Ser

gtg
val

gat
Asp
110

gag
Glu

tac

tat

ata
Ile

ctc
Leu
19¢C

atet
Ile

cag
Gln

gtg
val

cga
Ar

gac
Asp

ctt
Leu

cta
Leu

gct
Ala

cgt
Axrg

80
tat gca
Ala
95

aat
Asn

tca
Ser

tct
Ser

cat
His

caa
Gln

tgg

ggc tac
Gly

160

g99 999
Gly Gly
175

ace
Thr

ctg

gta ctc
val Leu

gcg agt
Ala Ser

ctg gc¢c
Leu Ala
' 50

ggc
Gly

ccg
Pro
65
tac aac
Asn

tta
Leu

cgt
Arg

aca
Thr

act
Thr

cce
Pro
130

gct
Ala

gat
Asp
145

gca
Ala

atc
Ile

atc
Ile

aaa
Lys

atg
Met

ace
Thr

tte
Phe

gca
Ala
210

aga
Arg

aca
Thr
35

¢€gg
Arg

gece
Ala

cta
Leu

gtg
val
tta
118
ata

Ile

gaa
Glu

aca
Thr

ctg
Leu

cee
Pro
195

cta
Leu

¥
ERER]

-

cce
Pro

aac
Asn

cca
Pro

gca
Ala
aat
100
gaa

Glu

aaa
Lys

act
Thr

cag
Gln

cta
Leu
180

ate
Ile

gaa
Glu

67

gct
Ala

gat
Asp

cgg
Arg

att
Ile
85

ctg
Leu

gat
Asp

gtt
val

caa
Gln

att
Ile
165

gga
Gly

gct
Ala

gga
Gly

His

ggc
Gly

gecc
Ala
70

ttg

agt
Ser

aat
Asn

cat
His

gga
Gly
150

ect
Pro

tCL
Phe

gca
Ala

cta
Leu

gta
Val

gag
Glu
S5

gaa
Glu

gece
Ala

gtt
val

aga

cat
His
135

tgg
Trp

gga
Gly

ga9
Gly

gat
Asp

gga
Gly
218

IR R X

gg9¢
Gly
40

gag
Glu

gce
Ala

ttt
Phe

gcg
Ala

act
Thr
120

aat
Asn

att
Ile

gga
Gly

atc
Ile

tta
Leu
200

gag
Glu

[ AR K]
23 B

gtc atg
Val Met

acg
Thr

agc
Ser

cca
Pro

gct
Ala

ttet
Phe

ggt
Gly
80

tta
Leu
108

gtg
Val

tce
Ser

aag
Lys

caa
Gln

acg
Thr

ctc
Leu

ggt
Gly

tat gtt
val

170

ctt
Leu
18s

ggc
Gly

gtt
val

gga
Gly

ggt gtt
Gly Val

3as

436

484

532

580

628

676

724

772

820

gés

916



aca ttt cca
Thr Phe Pro
220

gaa aéa age
Glu Arg Ser
235

aca gta att
Thr Val Ile

tgg act tat
Trp Thr Tyr

ctt ttg tgg
Leu Leu Trp
285

. att teec cat
Ile Ser His
300

cct t¢et tea
Leu Ser Ser
315

cca ctt tgg
Pro Leu Trp

tat act tta
Tyr Thr Leu

ttc aat gtt
Phe Asn Val
365

tct tgg tta
Ser Trp Leu
380

gca aaa tgg
Ala Lys Trp
3s9s

gcc
Ala

aaa
Lys

tct
Ser

gtc
val
270

atc

Ile

cat

cag
Gln

gct
Ala

ttg
Leu
350

caa
Gln

tgt
cys

aat
Asn

atg
Met

ctt
Leu

ctt
Leu
25%

ttc
Phe

tgg
Trp

gaa
Glu

aag
Lys

ate
lle
338

aca

Thr

gag
Glu

atg
Met

tee
Phe

cat
His

ctt
Leu
240

cct
Pro

tac
Tyr

Tca
Leu

aag
Lys

tca
Ser
320

gta
Vval

tta
Leu

aat
Asn

atc
Ile

tca
Ser
400

ctt
Leu

ttt
Phe

gttt
val

gaa
Glu
305

gtg
Val

gtt
val

ttg
Leu

ggg
Gly

ctg
Leu
38s

acec
Thr

att
ile

tCct
Ser

ttt
Phe

agt
Ser
280

tac

ccyg
Pro

gca
Ala

cct
Pro

tLe
Phe
370

cct

Ser

tta
Leu

2928
r ey

tg3 tst

Tr

teg
Ser

gga
Gly

ggt
Gly
275

gac
Asp

att
Ile

tgg
Trp

cac
His

act
Thr
355

tta

Leu

ggt
Gly

tgt
Cys

ata
Ile
260

act

Thr

aca
Thr

cte
Leu

gta
val

ttet
Phe
340

cat

tct
Ser

caa
Glin

gtt
val

gca
Ala
245

att
Ile

att
Ile

cca
Pro

tca
Ser

ccc
Pro
325

tect

Ser

atg
Met

tca
Ser

gct
Ala

ege
Arg
405

68

tgg

Trp
230

gga
Gly

tgc
Cys

gga
Gly

caa

Gln

tca
Ser
310

att

Ile

tac

aag
Lys

ttg
Leu

gece
Ala
390

aga
Arg

gct
Ala

gca
Ala

tac
Tyr

ata
Ile

aaa
Lys
295

tta

Leu

tta
Leu

aac

gag
Glu

cce
Pro
375

gac

Asp

att
Ile

ay
L ]
IR XN ]

cecco
Pro

cag
Gln

tat
TYyr

tet
Phe
280

cac

His

aga
Axg

aaa
Lys

tgg
Trp

ate
Ile
360

tat

aat
Asn

Tttt
Phe

» 839
*» B

atg
Met
265

tgg
Trp

aag
Lys

aat
Asn

tce
Ser

act
Thr
345

cta
Leu

tta

tta
Leu

age
Ser

an

*e

ctt
Leu

ggg
Gly
250

aat

tee
Phe

aga
Arg

cag
Gln

ctg
Leu
330

tzt
Phe

agg

ggc
Gly

agyg

ctt
Leu
410

964

1012

1060

1108

1156

1204

1252

1300

1348

1396

1444

1492



ata
Ile

atg
Me:

gga
Gly

tgt
Cys

gat
ASp

ggc
Gly

ctg
Leu

ggc
Gly
445

gga
Gly

cct
Pro
460

gct
Ala

teg
Ser

att
Ile

act
Thr
475

cca
Pro

act
Thr

gat
Asp

aac
Asn

att
Ile

aat
Asn

gtt
vVal

caa
Gln

aac
Asn
525

gta

val

tgaaggaacc

aaagtgcctt

tttttaagge

ttaattatga

gteogggeoaac

agctgaaaca

tgataaacac

agacctcaaa

gga
Ile Giv

415

tct
Ser

tatc
Tyr
430

Tttt
Phe

tge
Cys

tat gct

Ala

atg
Met

gga
Gly

tetg
Leu

tct
Ser

ggt
Gly

gtt
val

gta
val

gca
Ala

gtt
Val

gcc
Ala

tct
Ser

gga
Gly
450

ctce
Leu

atc
Ile
465

ccc
Pro

gg99
Gly

480

gtt
val

gga
Gly
495

o8 = o
Phe
510

ggt
Gly

gct
Ala

tgg

Trp

aataaataat

ctgtattgtg

ctataatcat

ataatatgta

atgaagtagg

gacctectga

ctgttgttgt

ctttagcatc

gaa
Glu

gece
Ala

cte
Leu

caa
Gln

tgg
Trp

tte
Phe

att
Ile

aat gat

hAsp

530

cctgeeteta
taagcattct
gaaatatcac
agcrtaggacet
acagttctgt
tacctttget

tcactttect

tctgtggage

gte
val

ace
Thr

cac
His

tte
Phe

ccg
Leu
420

gta
val

tce
Phe

gct cta
Ala

435

Leu

ttt
Phe

atce
Ile

agc
Ser

atc
Ile

ctg
Leu

ggc
Gly

attc
Ile

gct
Ala
485

ttc
Phe

gtg
Val
500

cta
Leu

aca
Thr

| o o of
Phe
515

cat
His

gga
Gly
ttaatgtatt
atgtettttt
tagttgccag
tctactttag
tgatttttta
taattaaact
cataaaaatt

tgccatccac

69

sred

gct
Ala

act
Thr

tca
Ser

gsc tte ats
Gly

Phe Ile
425

aca aca
Thr Thr

440

cat
His
458

aac
Asn

aat
Asn

aca
Thr
470

aaa
Lys

agt

Ser Leu

att
Ile

tat gct

Ala

tte
Phe

aaa
Lys
520

gee
hAla

cac
His

cac
His

aga
Arg
535
tttatttatc
tcaattgtac
aataataaaa
gttcacatac
gggecatact
agatgataat

gtcagectcee

tgtataattt

ctg
Leu

aca
Thr

cty

gat att
Asp 1le

ttt gee
Phe Ala

acc cct
Thr Pro

490
get get

Ala Ala
505

ggt gaa
Gly Glu

atgtaacctc
ttgtaétaga
tgaactgtgt
crgeoctgceta
aaagggaatg
tctcaggtac
tctgacactt

cgcecrggeaa

154C

1588

1636

1684

1732

1780

1828

1870

1930

1590

2050

2110

2170

2230

2290

2150



ctggactgag
agagtgccca
ctggtgcctt-
agtgagatcc
aatattggct
atgcctgtaa
gagaccagcc
gggcgtggty

ttgaacctgg

gcgatggage

8
536
PRT
Homo

<210>
<21l1l>
<212>
<213>

<400> 8

Met Ala Ala Gly

1

Pro Gly Gly Phe

Ala Ser Thr Pro

gggagtgtgc
gcgtttatca
tcctctgagg
actgctatgg
ggcatgcaac
tcccagcact
tggccagcat
acgggegecet
gaggtggaag

gagactccaa

sapiens

Ala

Gly
20

Ala

35

Leu Ala Arg Asn

50

Pro Gly Ala Pro

€5

Tyr Asn Leu Ala

Leu Arg Val Asn Leu

Asp

Arg

Ile
85

100

Met

Leu

His

Gly

Ala

Ser

ccaggcagct
gaggcagcat
ggctatcaat
tcttgataca
ctgcaaaaga
ttggggggct
ggtgaaaccc
gtaatcccag
ttgcagtgaa

ctcaaaaaaa

Thr Pro

Ser Gly

Val Gly

40

Glu Glu

111

Glu Ala
70

Ala Phe

val Ala

Pro

Arg

val

Ser

Ala

Phe

Leu
1086

gccaagcact

ccaagcccag

gtgtagataa

tcctcaaact

aaaatgcgaa

gaggtgggcg

catctctact

atactcagga

ccaagatcac

aaaaaaaaaa

Arg Pro

10
Arg Ser
25

Met Arg

Thr

Asp

val
75

Pro

Gly Phe
90

val Asp

70

cectecctgy

agccagtgtc

agccetgagt

ttcectteee

gcggcecgggce

aatcatgaga

Aaaaatacaa

ggctgaggta

gccactgcac

Val Gln Pro

Leu Leu

Cys

30
Pro Val
45

Ser

Arg Thr

60

Cys Cys Ser

Phe Ile Val

Met Val Asp

110

cttcagggtc
gactcttegg
aggcaagagc
agcacagagg
acggtggere
tcaggagttc
aaaattagct
ggagaatcac

tccagectygg

Ala Arg
is

Gln Val

Axrg Asp

Leu Leq

Ala Arg
8¢

Tyr Ala
95

Ser Asn

24190

247¢C

2830

2590

2650

2710

2770

2830

28BS0

2930



T™r Thr Leu Glu Asp Asn
115

Ala Pro Ile Lys Val iis
130

Asp Ala Glu Thr Gln Gly
145 150

Ile Ile Thr Gln Ile Pro
16S

Lys Met Leu Leu Gly Phe
180

Phe Thr Pro Ile Ala Ala
185

Arg Ala Leu Glu Gly Leu
210

Ala Met Trp Ser Ser Trp
225 230

Ser Ile Ser Tyr Ala Gly
245

Leu Ser Gly Ile Ile Cys
260

Phe Phe Gly Thr Ile Gly
278

val Ser Asp Thr Pro Gln
290

Glu Tyr Ile Leu Ser Ser
365 310

Val Pro Txp Val Pro Ile
aas

val Ala His Phe Ser Tyr
340

Leu Pro Thr Tyr Met Lys
355

Arg

His

135

Trp

Gly

Gly

Asp

Gly

215

Ala

Ala

Ile

Lys

295

Leu

Asn

Glu

Thr
120

Asn

Ile

Gly

Ile

Leu

200

Glu

Pro

Gln

Phe

280

His

Arg

Lys

Trp

Ile
360

Ser

Gln

Leu

Leu
185

Gly

Gly

Pro

Leu

Met
265

Trp

Lys

Asn

Ser

Thr

345

Leu

L.}

PR RN
Y

Lys

Thr

Gly

val

170

Gly

val

val

Gly

250

Asn

Phe

Arg

Gln

Leu

330

Phe

»
IERENEJ

ES

Ala

Gly

Ser

155

Ala

Thr

Gly

Thr

Glu

235

Thr

Leu

Ile

Leu
31s

Pro

Phe

71

[N N

Cys

Lys

140

Phe

Ser

Ala

Pro

Phe

220

Arg

val

Thr

Leu

Ser

oo

Ser

Leu

Thr

Asn

anea

rarm
»
*p 4

Pro
128

Lys

Phe

Lys

val

Leu

205

Pro

Ser

Ile

Trp
285

His

Ser

Leu

vVal
365

[ E R R

Glu

Tyr

Ile

Leu

190

Ile

Ala

Lys

Ser

Val

270

Ile

Gln

Ala

Leu

350

Gln

rh
Y

Hys

'Gly

Gly

175

Thr

val

Met

Leu

Leu

255

Phe

Glu

Lys

Ile

33s

Thr

Glu

Ser

Trp

160

Gly

Leu

Leu

His

Leu

240

Pro

Leu

Lys

Ser

320

val

Leu

ABn



Gly Phe Leu
370

Leu Ser Gly
385 i

Thr Leu Cys
Ala Vval Phe
Ala val Ala

435

Ser Gly Phe
450

Ile Leu Leu
465

Gly Pro Vval

Trp Gln Thr

Ile Phe Phe
515

Asn Asp His
530

<210> 9
<211> 1485
<212> DNA

Ser

Gln

val

Leu

420

Phe

Ser

Gly

Ile

val

500

Thr

His

Ser

Ala

405

vVal

Leu

Ile

Ile

Ala

485

Phe

Leu

Gly

213> ALF7)

220>

Leu

Ala

380

Ala

Thr

Asn

Thr

470

Lys

‘Phe

His

Pro
375

Ile

Ala

Ile

His

455

Ser

Ile

Ala

535

Tyr

Asn

Phe

Gly

Ser

440

Leu

Thr

Leu

A;a

Lys

520

His

Leu

Leu

Ser

Phe

425

Thr

‘Asp

Phe

Ala
505

Gly

Gly

Arg

Leu

410

Ile

Thr

Ile

Ala

Pro

490

Ala

Glu

Ser Trp
380

Ala
398

Lys

Ile Gly

Gly Cys

Leu Gly

Ala Pro

460

Thr
475

Ile
Asp Asn
Ile

Asn

val Gln

293> ATLFPGRE: A/ BERLAFF

<220>
<221> CDS

<222> (1}..(1485)

72

Leu

Trp

Met

Asp

Gly

445

Ser

Pro

Thr

Val

Asn
525

[ R XN
o o
.

toss

Cys Met Ile

Asn Phe Ser
400

Ile Gly Pro
415

Tyr Ser Leu
430

Phe Cys Ser

Tyr Ala Gly

Gly Met Val
480

Val Gly Glu
495

Phe Gly Ala
510

Trp Ala Leu

[ XXX}
*e 0



<400> 9

atg arg ctcy

Met Xaa Xaa
1

wcg gac ¢gc
Xaa Asp Arg

cca gtr tgec
Pro Xaa Cys
as

ggt ttc ttc
Gly Phe Phe
S0

gtg gay atg
val Xaa Met
€5

was gmg tgt
Xaa Xaa Cys

acg ggt aar
Thr Gly Xaa

ggw tcy ttt
Xaa Xaa Phe
11s

gtt gce agce
Vval Ala Ser
130

gsy acw gct
Xaa Xaa Ala
145

gty gga scm
Xaa Gly Xaa

gty aca twt
Xaa Thr Xaa

ccg
Pro

acr
Xaa
20

tge
Cys

ree
Xaa

gtr
Xaa

sca
Xaa

aag
Lys
100

cLy
Xaa

ara
Xaa

rtc
Xaa

cty
Xaa

cca
Pro
180

grt
Val

cck
Xaa

tce
Ser

sts
Xaa

gat
ASp

gag
Glu
8s

tac

tat

akw
Xaa

ytc
Xaa

rtt
Xaa
165

gee
Ala

yYsT
Xaa

cty
Xaa

gct
Ala

tat
Tyr

tca
Ser
70

cat
His

crr
Xaa

gge
Gly

gg9g
Gly

ace
Thr
150

gya
Xaa

atg
Met

gac
Asp

ccr
Xaa

cgt
Arg

‘kca

Xaa
55

aay

Xaa

tct
Ser

tgg
Trp

tac

gg9
Gly
1358

ctg
Leu

ctc
Leu

cat
His

ver
Xaa

cmg
Xaa
tac

40
tta

Leu

aca
Thr

gct
Ala

gat
Asp

atc
Ile
120

aar
Xaa

tte
Phe

agr
Xaa

geec
Ala

sgc
Xaa
25

aac

cgk
Xaa

act
Thr

ccc
Pro

gca
Ala
105

atc
Ile

mtg
Xaa

act
Thr

gca
Ala

atg
Met
185

csg
Xaa
10

gce
Ala

yta
Xaa

gtg
val

kym
Xaa

ata
Ile
S0

gaa
Glu

aca
Thr

ytg
Xaa

cce
Pro

cta
Leu
170

tgg
Trp

73

are
Xaa

ccr
Xaa

gca
Ala

aat
Asn

raa
Xaa
75

aaa
Lys

act
Thr

car
Xaa

cta
Leu

mey
Xaa
155

gaa

Glu

tet
Ser

LE)

XX
2009

.

gay
Xaa

cgg
Arg

wtt
Xaa

ctg
Leu
60

gat
AsSp

gtt
val

caa
Gln

att
Ile

gga
Gly
140

gct

Ala

ggr
Xaa

tew
Xaa

gge
Gly

gcs
Xaa

ttyg
Leu
45

agy
Xaa

aat
Asn

Xaa

gga
Gly

cct
Pro
125

tey

Xaa

gca
Ala

cta
Leu

tgg
Trp

gag
Glu

gaa
Glu
30

kee
Xaa

gtt
val

aga
Arg

cay
Xaa

tgg

110

gga
Gly

g99
Gly

gat
Asp

gga
Gly

gct
Ala
180

gag rgc
Glu Xaa
15

scc gcet
Xaa Ala

ttt ctt
Phe Phe

ger yta
Xaa Xaa

ack tecc
Xaa Ser
80

aay caa
Xaa Gln
95

att ctc
Ile Leu

gga tat
Gly Tyr

atc ytt
Ile Xaa

ttm gga
Xaa Gly
160

gag ggt
Glu Gly
175

cce cct
Pro Pro

48

96

144

192

240

288

336

384

432

480

528

576



ctt gaa aga
Leu Glu Arg
195

ggg aca gta
Gly Thr Val
210

aat tgg act
Asn Trp Thr
225

ttt met ter
Phe Xaa Xaa

asa aty wcy
Xaa Xaa Xaa

cag cty tct
Gln Xaa Ser
275

ctg cca ctt
Leu Pro Leu
290

ttt tat act
Phe Tyr Thr
305

agg ttc aat
Arg Phe Asn

ggy tst tgg
Xaa Xaa Trp

agg gca ara
Arg Ala Xaa
3ss

ctt ata ggr
Leu Ile Xaa
370

agc
Ser

rtce
Xaa

tat

Tyr

tgg
Trp

cmy
Xaa
260

tca
Ser

tgg
TP

cer
Xaa

rte

Xaa

tta

340

tgg
Trp

atg
Met

aar
Xaa

tCct
Serx

gtc
Val

atc
Ile
245

tat

cag
Gln

gct
Ala

ttg
Leu

caa
Gln
325

tgt

aat
Asn

atc
Ile

ctt
Leu

ctt
Leu

ttc
Phe
230

tgs
Xaa

gaa
Glu

aag
Lys

aty
Xaa

acm
Xaa
310

gag
Glu

atg
Met

ttt
Phe

gga
Gly

ctk
Xaa

cct
Pro
218

tay
Xaa

tta
Leu

aag
Lys

tca
Ser

gtm
Xaa
298%

tta
Leu

aat
Asn

atc
Ile

tca
Ser

cct
Pro
375

agy
Xaa
200

[od 4 4
Leu

tty
Xaa

gtt
val

gar
Xaa

gtg
val
280

gtt
Val

teg
Leu

ggg
Gly

cty
Leu

act
Thr
360

gcr
Xaa

att
Ile

tet
Ser

cee
Phe

agt
Ser

tay
Xaa
265

ceg

Pro

geca
Ala

cct
Pro

ttt
Phe

tck
Xaa
345

ytr
Xaa

rta

tcr
Xaa

gga
Gly

agy
Xaa

gay
Xaa
250

atc

Ile

tgg
Trp

cay
Xaa

act
Thr

tta
Leu
330

ggt
Gly

tgk
Xaa

tte
Phe

74

tac
Tyr

rta
Xaa

ayt
Xaa
235

aca
Thr

ctt
Leu

rta
Xaa

tee
Phe

tay
Xaa
315

tct

Ser

caa
Gln

gtt
val

ctg
Leu

I E R

[ R R R]

gca
Ala

atct
Ile
220

rct
Xaa

cca
Pro

tca
Ser

cecy
Xaa

tct
Ser
300

atg
Met

kca
Xaa

gct
Ala

cgm
Xaa

gtw
Xaa
380

gga gca
Gly Ala
208

tac

Tyr

tgce
Cys

atm
Xaa

gga
Gly

amw
Xaa

saa
Xaa

tca
Ser

tta
Leu
270

atk
Xaa
285

ytr
Xaa

tac aac

aag
Lys

gar
Xaa

kts
Xaa

cct
Pro

gct
Ala

gac
Asp
350

rce
Xaa

aga
Arg
365

gow
Xaa

gcy
Xaa

car c¢tt
Xaa Leu

tat atg
Tyr Met

wty tgg
Xaa Trp
240

cac aag
His Lys
255

ara aat
Xaa Asn

aaa tem
Lys Xaa

tgg act
Trp Thr

rtc cta
Xaa Leu
320

tat tta

Tyr Leu
33s

aat tta

Asn Leu

ttt agc
Phe Ser

ggm tty
Xaa Xaa

624

672

720

7€8

816

864

912

960

1008

1056

1104

1152



atw
Xaa
385

acm
Xaa

atc
Ile

gece
Ala

cect
Pro

gct
Ala
465

gaa
Glu

<210>
<21l>
<212>
<213>

ggc
Gly

ctg
Leu

gct
Ala

act
Thr

gak
Xaa
450

aty

Xaa

grr
Xaa

tgt
Cys

gga
Gly

cco
Pro

att
lle
435

aac
ASn

aat
Asn

caa
Gln

10
495
PRT

ANIFH

<400> 10
Met Xaa Xaa Pro Val Xaa

1

gat
Asp

ggc
Gly

teg
Ser
420

cCcw

Xaa

act
Thr

gtw
Xaa

aac
Asn

tac

Tyr

Tttt
Phe
408

tac
Tyr

gga
Gly

rte
Xaa

tte
Phe

tgg

48S

5

tcy
Xaa
390

tge

gct
Ala

atg
Met

gga
Gly

ggt
Gly
470

gcy

tcg
Leu

o d

Ser

gst
Gly

rce
Xaa

gaa
Glu
455

gce
Ala

mtc
Xaa

Asp

Xaa Asp Arg Xaa Xaa Xaa Xaa

20

Pro Xaa Cys Cys Ser Ala Arg

35

Gly Phe Phe Xaa Xaa Tyr Xaa

50

55

gcy
Xaa

tCct
Ser

acy
Xaa

999
Gly
440

tgg
Trp

att
Ile

art
Xaa

Xaa

Xaa

53

Leu

gga
Gly

ctce
Leu
425
cec

Pro

caa
Gln

ttc
Phe

gat
Asp

Ala

Xaa

25

Asn

Xaa

gcw
Xaa

ttt
Phe
410
ctg
Leu

ree
Xaa

acy
Xaa

tty
Xaa

cac
His
490

Xaa

10

Ala

Xaa

Val

tte
Phe
395
agc

Ser

ggc
Gly

att
Ile

gtk
Xaa

aca
Thr
475

caw
Xaa

Xaa

Xaa

Ala

75

IE RN}
ty P

cta
Leu

ate
Ile

atc
Ile

gcy
Xaa

tee
Phe
460

cta

gga
Gly

Xaa

Arg

Xaa

60

acy
Xaa

aac
Asn

aca
Thr

ara
Xaa
445

£y
Xaa

tte
Phe

cac
His

Gly

Xaa

Leu

45

Xaa

40e8

ata
Ile

cat
His

aat
Asn
430
agt

Ser

aty
Xaa

gee
Ala

aga

Glu

Glu

30

Xaa

val

2090
-
23

tca aca
Ser Thr
400

ctg gay
Leu Xaa
415

acm ttt

Xaa Phe

ctk acc
Xaa Thr

get geot
Ala Ala

aaa ggt
Lys Gly
480

mac

495

Glu Xaa
1s
Xaa Ala

Phe Phe

Xaa Xaa

LN N )

1200

1248

1296

1344

1392

1440

1485



val Xaa Met
£S5

Xaa Xaa Cys

Thr Gly Xaa
Xaa Xaa Phe
115

val Ala Ser
130

Xaa Xaa Ala
145

Xaa Gly Xaa

Xaa Thr Xaa

Leu Glu Arg

195

Gly Thr val
210

Asn Trp Thr
225

Phe Xaa Xaa

Xaa Xaa Xaa

Gln Xaa Ser
275

Leu Pro Leu
290

Phe Tyr Thr
305

Xaa

Xaa

Lys

100

Xaa

Xaa

Xaa

Xaa

Pro

180

Ser

Xaa

Xaa
260

Ser

Trp

Xaa

Asp

Glu

85

Tyr

TyT

Xaa

Xaa

Xaa

i65

Ala

Xaa

Ser

val

Xle

245

Gln

Ala

Leu

Ser

70

His

Xaa

Gly

Gly

Thr

150

Xaa

Met

Leu

Phe

230

Xaa

Glu

Lys

Xaa

Xaa
310

Xaa

Ser

Trp

Tyr

Gly

1358

Leu

Leu

His

Xaa

Pro

215

Xaa

Leu

Lys

Ser

Xaa

295

Leu

Thr

Ala

Asp

Ile

120

Xaa

Phe

Xaa

Ala

Xaa

200

Leu

Xaa

val

Xaa

vVal

280

val

Leu

Thr

Pro

Ala

105

Ile

Xaa

Thr

Ala

Met

185

Ile

Ser

Phe

Ser

Xaa

265

Prec

Ala

Pro

Xaa

Ile
S0

Glu

Thr

Xaa

Pro

Leu
170

Trp

Xaa

Gly

Xaa

Xaa

250

Ile

Trp

Xaa

Thr

Xaa

75

Lys

Thr

Xaa

Leu

Xaa

15S

Glu

Ser

Xaa

Xaa

235

Thr

Leu

Xaa

Phe

Xaa
31s

76

e

AsSD

val

Gln

Ile

Gly

140

Ala

Xaa

Xaa

Ala

Ile

220

Xaa

Pro

Ser

Xaa

Ser

300

Met

[ E R R ]

Asn

Xaa

Gly

Pro

128

Xaa

Ala

Leu

Trp

Gly

205

Cys

Gly

Xaa

Ser

Xaa

285

Lys

Xaa Xaa
95

Trp Ile
110

Gly Gly

Gly Ile

Asp Xaa

Gly Glu
175

Ala Pro
190

Ala Xaa

Xaa Xaa

Xaa His
255

Leu Xaa
270

Xaa Lys

Asn Trp

Xaa Xaa

Gln

Leu

Xaa
Gly
160

Gly

Pro

Met

240

Lys

Asn

Xaa

Thr

Leu
320



Arg Phe

Xaa Xaa

Arg Ala
Leu Ile
370

Xaa Gly
385

Xaa Leu

Ile Ala

Ala Thr

Pro Xaa
450

Ala Xaa
465

Glu Xaa

Asn

Trp

Xaa

iss

Xaa

Cys

Gly

Pro

Ile

435

Asn

Asn

Gln

<210> 11
<21ll> 148S
<212> DNA

213> ALK

<220>

Xaa

Leu
340

Trp

Met

Asp

Gly

Ser

420

Xaa

Thr

Xaa

Gln
325

Cys

Asn

Ile

Tyr

Phe
405

Tyr

Gly

Xaa

Phe

Trp
485

Glu

Met

Phe

Gly

Xaa
390

Cys

Ala

Met

Gly

Gly

470

Xaa

Asn

Ile

Ser

Pro

375

Leu

Ser

Gly

Xaa

Glu

455

Ala

Xaa

223> ALFF&REHE:

<220>

<¢221> CDS
<222> (1)..(1485)

<400> 11

Gly

Leu

Thr

360

Xaa

Xaa

Ser

Xaa

Gly

440

Trp

Ile

Xaa

Phe

Xaa

345

Xaa

Xaa

Val

Gly

425

Pro

Gln

Phe

Leu

339

Gly

Xaa

Phe

Xaa

Phe

410

Leu

Xaa

Xaa

Xaa

His
490

Ser

Gln

val

Leu

Phe

395

Ser

Gly

Ile

Xaa

Thr

475

Xaa

LR J

IR ER )
[ B X N

Xaa

Ala

Xaa

Xaa

380

Leu

Ile

Ile

Xaa

Phe

460

Leu

Gly

A/ G % XA

77

Xaa

Ala

Arg

365

Xaa

Xaa

Asn

Thr

Xaa

445

Xaa

Phe

His

Pro

Asp

350

Xaa

Xaa

Ile

His

Asn

430

Ser

Xaa

Ala

Arg

335

Asn

Phe

Xaa

Ser

415

Xaa

Xaa

Ala

Lys

Xaa
488

Leu

Leu

Ser

Xaa

Thr

400

Xaa

Phe

Thr

Ala

Gly
480



atg ang tcn
Met Xaa Xaa
1

neg gac cgc
Xaa Asp Arg

cca gtn tge
Pro Xaa Cys
35

ggt ttc ttce
Gly Phe Phe
S0

gtg gan atg
Val Xaa Met
65

nan gng tgt
Xaa Xaa Cys

acg ggt aan
Thr Gly Xaa

ggn ten ttt
Xaa Xaa Phe
118

gtt gcc agc
Vval Ala Ser
130

gnn acn gct
Xaa Xaa Ala
145

gtn gga ncn

Xaa Gly Xaa

gtn aca tnt
Xaa Thr Xaa

ccg
Pro

acn
Xaa
20

tge

Cys

nte
Xaa

gtn
Xaa

nca
Xaa

aag
Lys
100

ttn
Xaa

ana
Xaa

nce
Xaa

ctn
Xaa

cca

gte
val

cen
Xaa

tece
Ser

ntn
Xaa

gat
Asp

gag
Glu
85

tac

tat

Xaa

nte
Xaa

nte
Xaa
165

gec

Pro Ala

180

nnn
Xaa

cen
Xaa

gct
Ala

tat

tca
Ser
70

cat
His

Xaa

gagc
Gly

g99
Gly

ace
Thr
150

Xaa

atg
Met

gac
Asp

eLn
Xaa

cgt
Arg

nca
Xaa
55

aan

Xaa

tct
Ser

tgg

tac

gg9
Gly
135S

ctg

Leu

cte
Leu

cat
His

ntn
Xaa

cng
Xaa

tac

Tyr
40

tta

Leu

aca
Thr

gect
Ala

gat

ate
Ile
120

aan
Xaa

o =]
Phe

agn
Xaa

gce
Ala

gce
Ala

ngc
Xaa
25

aac
Asn

cgn
Xaa

act
Thr

cce
Pro

gca
Ala
105

atc
Ile

ntg
Xaa

act
Thr

gca
Ala

atg
Met
185

cng
Xaa
10

gce

Ala

nta
Xaa

gtg
val

Xaa

ata
Ile
90

gaa

Glu

aca
Thr

ntg
Xaa

ccCc
Pro

cta
Leu
170

tgg
Trp

78

ang
Xaa

ccn
Xaa

gca
Ala

aat
Asn

naa
Xaa

<gg
Arg

ntt
Xaa

ctg
Leu
60

gat
Asp

75

aaa
Lys

act
Thr

can

-Xaa

cta
Leu

ntn
Xaa
155

gaa
Glu

tct
Ser

gtt
val

caa
Gln

att
Ile

gga
Gly
140

get
Ala

Xaa

tecn
Xaa

gen
Xaa

ttg
Leu
45

agn
Xaa

aat
Asn

Xaa

gga
Gly

cct
Pro
128

ttn
Xaa

gca
Ala

cta
Leu

tgg
Trp

&
LR RN

gaa
Glu
30

ncc
Xaa

gtt
Val

aga
Arg

can
Xaa

tgg
Trp
110

gga
Gly

ggg
Gly

gat
Asp

gga
Gly

gect
Ala
190

ncc
Xaa

tee
Phe

gen
Xaa

acn
Xaa

aan
Xaa
95

att
Ile

gga
Gly

atc
Ile

ttn
Xaa

gag
Glu
175

cce
Pro

gct
Ala

ttt
Phe

nta
Xaa

tce
Ser
80

caa
Gln

ctc
Leu

tat

ntt
Xaa

gga
Gly
160

ggt
Gly

cct
Pro

48

56

144

192

240

288

336

384

432

480

528

576



ctt gaa
Leu Glu

aggg aca
Gly Thr
210

aat tgg
Asn Trp
225

tce nte
Phe Xaa

ana atn
Xaa Xaa

cag ctn
Gln Xaa

ctg cca
Leu Pro
290

tct tat

Phe Tyr
30s

agg ttc
Arg Phe

ggn tat
Xaa Xaa

agg gca
Arg Ala

ctt ata
Leu Ile
370

aga
Arg
195

gta
val

act
Thr

ten
Xaa

ncn
Xaa

tct
Ser
275

ctt

Leu

act
Thr

aat
Asn

tgg

ana
Xaa
385

ggn
Xaa

agc
Ser

nce
Xaa

tat

tgg
Trp

Xaa
260

tca
Ser

tgg

ttn
Xaa

nte
Xaa

tta

340

tgg

atg
Met

aan
Xaa

tct
Ser

gtc
val

atc
Ile
245

tat

cag
Gln

gct
Ala

tcg
Leu

caa
Gln
az2s

tgt

Cys

aat
Asn

att
Ile

ctt
Leu

ttc
Phe
230

tgn
Xaa

gaa
Glu

aag
Lys

atn
Xaa

acn
Xaa
310

gag
Glu

atg
Met

ttt
Phe

gga
Gly

ccn
Xaa

cct
Pro
215

tan
Xaa

tta

aag
Lys

tca
Ser

gtn
Xaa
2985

tta
Leu

aat
Asn

atc
Ile

tca
Ser

cct
Pro
a7s

agn
Xaa
200

[=d = of
Leu

ttn
Xaa

gtt
val

gan
Xaa

gtg
Val
280

gtt

val

ttg
Leu

Gly

ctg
Leu

act
Thr
360

gen
Xaa

att
Ile

tct
Ser

tee
Phe

agt
Serxr

tan
Xaa
265

cCcg
Pro

gca
Ala

cct
Pro

ttt
Phe

ten
Xaa
345

ntn
Xaa

nca
Xaa

tcn
Xaa

gga
Gly

ggn
Xaa

gan
Xaa
250

att
Ile

tgg
Trp

can
Xaa

act
Thr

tta
Leu
330

ggt
Gly

ton
Xaa

tLtc
Phe

nta
Xaa

ant
Xaa
235

aca

Thr

ctt
Leu

nta
Xaa

tte
Phe

tan
Xaa
318

tct
Ser

caa
Gln

gtt
Val

ctg
Leu

79

gca
Ala

att
Ile
220

ntec
Xaa

cca
Pro

tca
Ser

cecn
Xaa

tct
Ser
200

atg
Met

nca
Xaa

gct
Ala

cgn
Xaa

gtn
Xaa
380

gga gca can
Gly Ala Xaa

tgc tac tat
Cys Tyr Tyr

gga atn ntn
Gly Xaa Xaa

naa ann cac
Xaa Xaa His
288

tca tta ana
Ser Leu Xaa
270

atn ntn aaa
Xaa Xaa Lys
285

tac aac tgg

aag gan ntc
Lys Xaa Xaa

ntn cct tat
Xaa Pro Tyr
a3s

gct gac aat
Ala Asp Asn
350

aga ntt ttt
Arg Xaa Phe
365

gen gon ggn
Xaa Xaa Xaa

cte
Leu

atg
Met

tgg
Trp
240

aag
Lys

aat
Asn

tcn
Xaa

act
Thr

cta
Leu
320

tta

Leu

tta
Leu

agc
Ser

ttn
Xaa

sedd

L ERAR]
LE ] L]

672

720

768

Bls

864

212

960

1008

1056

1104

1152



atn gge tgt gat tat
Xaa Gly Cys Asp Tyr
385

acn ctg gga ggc ttt
Xaa Leu Gly Gly Phe
405

att gect cct teyg tat
Ile Ala Proc Ser Tyr
420

gecc act att ccn gga
Ala Thr 1Ile Xaa Gly
43S

cct gan aac act ntt
Pro Xaa Asn Thr Xaa
450

gct atn aat gtn ttt
Ala Xaa Asn Xaa Phe
465

gaa gtn caa aac tgg
Glu Xaa Gln Asn Trp
485

<210> 12
<211> 495
<212> PRT

<213> j\lﬁ.ﬁ]
<400> 12

Met Xaa Xaa Pro vVal
1 -3

Xaa Asp Arg Xaa Xaa
20

Pro Xaa Cys Cys Ser
as

Gly Phe Phe Xaa Xaa
50

Val Xaa Met Xaa Asp

tcn
Xaa
390
tgc
Cys

gee
Ala

atg
Met

gga
Gly

ggt
Gly
470

gcn
Xaa

Xaa

Xaa

Ala

Ser

ttg
Leu

tct
Ser

ggt
Gly

nte
Xaa

gaa
Glu
455
gee
Ala

nte
Xaa

Asp

Arg

Xaa
55

gen
Xaa

tect
Ser

atn
Xaa

gagg
Gly
440

tgg
Trp

act
Ile

ant
Xaa

Xaa

Xaa

Leu

Thr

gga
Gly

cte
Leu
425

cce
Pro

caa
Gln

-tte

Phe

gat
Asp

Xaa
25

Xaa

Thr

gcn
Xaa

£ttt
Phe
410
ctg
Leu

nte
Xaa

acn
Xaa

tLn
Xaa

cac
His
490

Xaa

10

Ala

Xaa

val

Xaa

80

tte
Phe
398

agce
Ser

ggc
Gly

att
Ile

gen
Xaa

aca
Thx
475

can
Xaa

Xaa

Xaa

Ala

Asn

Xaa

Ay

LR RN

cta
Leu

atc
Ile

ate
Ile

gen
Xaa

tte
Phe
460

cta

gga
Gly

Xaa

Xaa

Leu
60

Asp

acn ata tca
Xaa lIle Ser

aac cat ctg
Asn His Leu
415

aca aat acn
Thr Asn Xaa
430

ana agt ctn
Xaa Ser Xaa
445

tnn atn gct

Xaa Xaa Ala

ttc gcc aaa
Phe Ala Lys

cac aga nac
His Arg Xaa
495

Gly Glu Glu
is

Xaa Glu Xaa
30

Leu Xaa Phe
45

Xaa Val Xaa

Asn Arg Xaa

L B

aca
Thr
400

gan

Xaa

ttt
Phe

acc
Thr

gct
Ala

ggt
Gly
480

Xaa

Ala

Phe

Xaa

Ser

IR N

1200

1248

1296

1344

1392

1440

1485



&5

Xaa Xaa Cys

Thr Gly Xaa
Xaa Xaa Phe
115

val Ala Ser
130

Xaa Xaa Ala
145

Xaa Gly Xaa

Xaa Thr Xaa

Leu Glu Arg

185

Gly Thr Vval
210

Asn Trp Thr
225

Phe Xaa Xaa

Xaa Xaa Xaa

Gln Xaa Ser

27s

Leu Pro Leu
290

Phe Tyr Thr
305

Arg Phe Asn

Xaa

Lys

100

Xaa

Xaa

Xaa

Xaa

Pro

180

Ser

Xaa

Xaa
260

Ser

Xaa

Glu
8s

Tyr

Xaa

Xaa

Xaa

165

Ala

Xaa

Ser

val

Ile

245

Gln

Ala

Gln

70

His

Xaa

Gly

Gly

Thr

150

Xaa

Met

Leu

Leu

Phe

230

Xaa

Glu

Lys

Xaa

Xaa

310

Glu

Ser

Trp

Tyr

Gly

135

Leu

Leu

His

Xaa

Pro

215

Xaa

Leu

Lys

Ser

Ala

Asp

Ile

120

Xaa

Phe

Xaa

Ala

Xaa

200

Leu

Xaa

val

Xaa

val

280

Val

Leu

Gly

Pro

Ala

105

Ile

Xaa

Thr

Ala

Met

185

Ile

Ser

Phe

Ser

265

Pro

Pro

Phe

75

Ile
90

Lys

Glu Thr

Thr Xaa

Leu

Xaa

Xaa
155

Pro

Leu Glu

170

Ser

Xaa

Gly

Xaa
235

Xaa

Xaa Thr

250

Ile Leu

Trp

Xaa Phe

Xaa
315

Leu Ser

81

Val Xaa

Gln Gly
Ile Pro
125

Gly Xaa
140

Ala Ala
Xaa Leu
Xaa Trp

Ala Gly
208

Ile Cys
220

Xaa Gly
Pro Xaa
Ser Ser

Xaa Xaa
285

Ser Tyr
300

Met Lys

Xaa Xaa

80

Xaa Gln
85

Xaa

Trp Ile Leu

110

Gly Gly Tyr

Gly Ile Xaa

Asp Xaa Gly

160
Gly Glu Gly
175

Ala
190

Pro Pro

Ala Xaa Leu

Tyr Met

Xaa Xaa Trp

240
Xaa His Lys
255
Leu Xaa Asn
270

Xaa Lys Xaa

Asn

Trp Thr

Xaa Leu
320

Xaa

Pro Tyr Leu



Xaa Xaa

Arg Ala
Leu Ile
370

Xaa Gly
385

Xaa Leu

Ile Ala

Ala Thr

Pro Xaa
450

Ala Xaa
465

Glu Xaa

TP
Xaa
355

Xaa

Cys

Gly

Pro

Ile

438

Asn

Gln

Leu
340

Trp

Met

Asp

Gly

Ser

420

Xaa

Thr

Xaa

Asn

ias

Cys

Ile

Phe

405

Gly

Phe

Met

Phe

Gly

Xaa
390

Cys

Ala

Met

Gly

Gly

470

485

Xaa

Ile

Ser

Pro

375

Leu

Ser

Gly

Xaa

Glu

455

Ala

Xaa

Leu

Thr
360

Xaa

Ser

Xaa

Gly

440

Ile

Xaa

Xaa
345

Xaa

Val

Gly

Leu

425

Pro

Gln

Phe

Asp

330

Gly

Xaa

Phe

Xaa

Phe

410

Leu

Xaa

Xaa

His
490

82

Gln

val

Leu

Phe

388

Ser

Gly

Ile

Xaa

475

Xaa

+898
LR R R

Ala

Xaa

Xaa

380

Ile

Ile

Xaa

Phe
460

Gly

Ala

Arg

365

Xaa

Xaa

Asn

Thx

Xaa

445

Xaa

Phe

His

Asp

350

Xaa

Xaa

Ile

His

Asn

430

Ser

Xaa

Arg

335

Asn

Phe

Xaa

Ser

Leu

415

Xaa

Xaa

Ala

Lys

495

Leu

Ser

Xaa

Thxr

400

Xaa

Phe

Thr

Ala

Gly
480
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MLT CM101 - Biot.5'+ Strep.HRP

MLT CM101 - Biot.5' + mAb
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MLT - PBS 5 + Streptavidin - HRP
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