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. a8 ATUANBHRA NG S $ 38

(a) % #5SEQ ID NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. #SEQ 1D
NO: 865 1GS4 % Ak & 4% 4 8 )1 90 ;

(b) % #5147 2 Baarn ) SL 34 W A 408 3P S 48 4 % 5 CBS 102221
K AR B G5 5 CBS102222 AT A DNAKGEAN K X % A5  % Rk 69 435 B2 5 9],
45 71 & &4 SEQ ID NO: 1. SEQ ID NO: 3. SEQ ID NO: 5. #HSEQ 1D
NO: 7694 3F BT 55

() AEAEKELHEFBRAI ()X (D) LA ZEF80% (4hik 5
90 % ) -5 5} — Mk 6 3t B A 9

(d) 585 (a) & (b) X (c) LAY HAF BT 9.

2. BA LKL S HA]®, KLFA& % B a4SEQ 1D No: |
JrRT A 4 B5SEQ 1D NO: 2691GS4 % Bk e 4% 3F 8 A %), SEQ 1D NO: 3
R0 4 A5SEQ 1D NO: 4691GS4 % BR 69 M3t B2 5. SEQ ID NO: 5
AT A6 4 BSSEQ ID NO: 66916S4 % Ak e 43 B2 7). SSEQ 1D NO:
7 ﬁ)T 9 HSEQ 1D NO: 8891GS4 % AR 69 42 34F 82 /5 9] .

CRBA RIS EER, Pt R as ALK ES

SEQ 1D NO: I. SEQ ID NO: 3. SEQ ID NO: 5. &SEQ ID NO: 7&54%
HBRAN, RAELM ZBaarn W LA WA BRA T SHERD % T
CBS102221 3K 4% 3% 4 %% ¥ CBS102222 FF A DNAJI AN K B 69 /5] £V 80 %
o) — 0 4% i B 7 9.

4. BRA K36 S48, HASEQ ID NO: 1. SEQ ID NO: 3.
SEQ ID NO: 5. =SEQ ID NO: 78 % ¥ 8. H A4 ZBaarntg LA
W AT RBP4 5 CBS 102221 4% B 4 % 5 CBS 102222 BT 4-DNA
MiNR R % HE .

5. MAEK1- 469 Z B8R, L ZDNASRNA,

6. %@N%#ﬁﬁkiﬁﬁé\ﬁﬁﬁﬂﬁ%ﬁ%#%%ﬁé
QAN BHEEEF, EEAREFASGE N LS ZHKU, &£
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WAY ZAIKU-8, A ZAPKU-23. Fo/ K AP ZABKU-25.

7. BAZKOFTHBICSIAZAN KT RE G2 BEHFBET,
ikl erAaRm,. FHBMN, DE. £, BIKAK, H8. 25,
M. fha. KRB B, kE. BR. . oo WIRIE. M.
B, AToUBR . Ao/ R AE P kK,

8. mASIGSAAY Z- ARk Kk G, kv SLah A Z Ak k%
R BT, TR R QR T A& A D AR B4 KU, 4
R AP Z AN RKU-8, A ZEANRU-23. Fo/ KAV 2 A BKU-25, FF &G RRE
FAERE. BB DL F. BERRK. AR, ZJR. B, .
JeR M. BaHE. KB, MR, H. . WIKAE. M. MR, w30,
A/ RAE PR, BT R RA S AR LKL -5 2 L
T 5.

9. LKA KZGDINARRNAY T, E P Sprd R Ak 2 A4 T
A4 L e op i AR A R &4 5 SEQ 1D NO: 2. SEQ ID NO: 4. SEQ
[D NO: 6. SSEQ ID NO: 885 % Ak, K &L W4T £ Baarnty JL ¥4 14 #P 4%
xS AR s 5 CBS 102221 3 4% 34 % 5 CBS 102222 F7 4 DNAGE A 1
Bmphe) S BA £ 780% | — 6y BILB A 7 69 1GS4 % k.

10. &4 & AR 2699 HDNAKRNASGF, Rk 24k & 4
RO EAZN KT REG, AL A Z AR TR G R AR
JP A0 1GSA S R, ATk & AR B TVl & Ao By 5070 A BKU, 4Kk A
ZAKU-8. 4 Z A kU-23. Fo/ KAV ZARKU-25, BREFAER. T8
WL b RE. AL BFARAR. AR, ER. BT, s, RKE. R
Raz. M6, Ao o0 VR, B, B, T2, P/XAF P A,

1. BABAETRKIXRI106 £ 5K 2055 £ mie,

12 A X118 E2mie, L L,

13. ALK Zmie, HLahihwia,

14. WA &R - 1369 R05T A 65 1GSA 5 K L4 A1

15. M TARICSA S Reg 7k, QIEAR A AERAE SRR L4
TRIRA LK - 136855 5, FhEiPpeikiz $ k.
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16. MTFEERICSA S KRG migey ik, CAEARFELIX
10 A X R ZHUREEE IR, BRI MRAE SGERLH
T A & 1GS4 % Bk,

17. A ALAK ELSEQ IDNO: 2. SEQ IDNO: 4. SEQ ID NO:
6. XSEQ ID NO: 88 RILB A9, &L W4T LBaarnty A1 0§ A 4%
&P s AR A s 5 CBS 102221 4% 340 % 5 CBS102222 A7 A DNAZG A K
ey K E 7 80% 15 — o9 RILM A 51 651654 % k.

18. BMA&K1765 % Bk, & 4SEQ ID NO: 2. SEQ ID NO: 4.
SEQ ID NO: 6. #SEQ ID NO: 88 &I A %), K& W4T LBaarnty
LT DA AR B AR P s AR R % 3 CBS 102221 AR R0 4 - CBS 102222 7 4
DNAJE N K B g 25 04 23K B 7 9]

19. oM ENKRZHAREG. KT DB ZHNKTHREGD
RAABIF I 5 H1CSA %K, W R ORI TG 40 5 4 540 %4
JKU, 4EkAp 2 BRU-8. A2 A IKU-23. Fo/ R AP LA BRU-25.

20. RAVZRKI90 5 H16S4 5 Ak, K @AM ZA KKK QR
KB A5, P EaRETAR. TR M. $h, Bk, %
BRI, M. k. BRE. R KB B, B, o, WK
Be. B, ARk, WA, e/ XAE P AR,

21. OAAZAKRGIEKEG. KATLDYAZANKRSHAEG Y
FIKNBIF P 5 H1CSA % Ik, PR & RIE 7ol & 40 1 8 540 24
JKU, kAl 2 A IKU-8. #p 24 BkU-23. Fo/ S 4P 2 BkU-25, Pk &
AR TAER. TR, DR, . BEKA. 8. 2R, B
. BRIRBZ. BH. K. B, H. <. VYHRBER. M. MIE. W
SUME. Ao/ RAE P RE, B RIAE A S ARAER17T- 18P
Uty B IR A9

22. MBATKIT- 21691654 % B A A 545 50 B oG Fo k.

23. MT AN HFZHERAL-KI17- 2161684 % k6 & WX £k
6t 0k, s

(a) 22 F AN BT H L E AP E L RGHFF; F/ X
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(b) stz st #4448 4 3L 2K £ %5 4 #SEQ 1D NO: 2. SEQ ID NO:
4. SEQ ID NO: 6. #HSEQ ID NO: 8/51GS4 %k, K % w47 LBaarnty
P AR T S R % 5 CBS102221 A% 3R 4 % £ CBS102222 Ff 4~
DNAJGN R R %% P56 % Bk 65 4 35 B2 7 90 LA £ 0 80 % ) — M 04 4 3 M
I 505 R H VAR K 25 BT A B 8 2 — AN @ R AR A 3] R
RZRERERAEAFRTIA0E SR /X

(c) M % Af YA LA % A LA 1CSAAY Z ARk 2K & . 4K kvl
stziz%l(}%z‘?dnka’ﬁikééﬁ#f%’?&}ﬁi'ﬁ’J B 5 HATR, PRk

R Tk G e A A KU, kA 2 BkU-8. A2k
U»ﬁ&:ﬁ/aﬁhiﬁﬂﬂfza

24. MT R EZWFRBRALKIT- 21091654 % ARiEHX LA 6
Rk, i

(a) * & AT R M B I7 A LR TR IR A, /X

(b) *§ 3% 3 F 7 I p ) 2y 225 P 36 % AR 69 4% 3% B 5] R W MR 4
T5 A/

(c) * iz xf F 3 M % I7 A L w5 ik 4k 58 Frieik 0y % k.

25. MT LA FHRAERMNELI7- 21651654 % bk td Rk X %
PEAT K 0 sk ST AP gm0 B BROPE A ok, L

(a) 3 BT 3k 2 K P20 0 % 75 7 3£ 1GS4 % K 69 45 3 85 2] f 2
@‘ﬁﬁix ﬁ"/‘&

(w&mm A FATEGH T oA ICSA S R E X B AL

m&Mfﬁiﬂﬂ¥*w~m%mmz%%ﬁ%ﬁ%ﬁ%,@m

(a) 4 £ R IGSA % Rk & 20 o 3 Ak AF AL &4, SF

(b) 3 T BT AL G- L & G AW 16S4 % R 3L E & L 6155

27. WA TK2689 7 k5 X GH A,

28. JA T HETIGCSAAY Z ARk IR & . 4K kvl L3 B 1GS4AY £ 4

KR EGBEHMNGT X, MERARBEFTASERA Lo 2H

FKU, EZEAF ZABRU-8. #2240 BkU-23. Fo/ X AP ZAKU-25, @16
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(a) B A& M IGS4AP AR R & & o fa o kA Bl b6, o

(b) 3 5 Fr a4 & & 5 5| A2 B IGSAAY ZA-BK ZIK % G 6L & >
EHAE 5.

29. AT K28PT K A T 5 T ICS4AY Z Ak K& & 00 3L 3 A 64
ik, RFVPHABAMAZE LG OIE TR Z L% (CNS) Fo )5 B 4P

ZEG(PNS) . Whi%., ShF L%, TR, fo/RPREG T
LA, P/ Mim. LAEFHRR, PR AEE LA TILELARK,

30. WA T K28H 290G H R E T WA, Kk E L% G
PR ZEZG (CNS) P HAZEA4% (PNS) . FMEA%. S h¥y
R, WM, /X FRBGFLARL, /X Mwm,. LAFERM.
Fo il Jx R IR G ELAL A R Hh A

31. A TRERATRIT - 21691654 % k&g /) 69 7 ik, L4

(a) #E24 RI1GSA % B e di ok 3 77, 5F

(b) 2 5T [ £ AL 4% L AL &4 0 ) PSR LA A1 = A 6942 5 R F R

32. WA IK31MF kLT g Al

33. M T X TIGSAAY ZA- KR G . 4Kkl 5L sh M 1GS4A 24
Rz a®FERAG Tk, AR ARETASGER N ELAHEH
JKU, 4h sk Ap ZA-BKU-8, AP 2 A RKU-23. Fo/ KA ZA-BKU-25, 646

(a) B £ R T GSAAY ZA- K AR & & o 4o J 1 kB 5 715 JF

(b) B & £ G L 45 AL S B PP 3R LA A 5 A W45 55 L &R

34. MA LR33P M TELICAMNZN K SR EGHHERANG 7
d, XA RRMAAZ 2% 0 FIRAZE L% (CNS) Fo ] B2
A% (PNS) . WAL, Shi %, FHBMN. /X TPKREYEFL
AR, Fo/EXMHF. LRFRRM. bR AR L% ELLA K,

35. MAALRIIX3MG 7 FE XL ARRAN, RS HZ L%
FEPARAPZEZL% (CNS) F A HAZL L% (PNS) . BMEA%. < hi
A%, AHBI. /AP RBGFLAK, B/ XAMm. LEFRR.
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Fook R A Z A F LA ZXGERA.

36. MARA| LRI FETAGEAR I MR EAKICS §
0 RE.

37. SFAutESmeE A Y Tk, B

QBB TR EEMAGTH P RBRSD SR LR
AKX RS AR % A W8 R R GE 6 e R R o AT K R 3 A 4
WATHEHE, HP kg s L K E g A A7SEQ IDNO: 2. SEQ 1D
NO: 4. SEQ IDNO: 6. ZSEQ ID NO: 865 &L i /i3 X & W1 4T % Baarn
07 JL W B AR AP S R B 45 S CBS 102221 S AR 3.4 4 - CBS 102222 FF
S DNAREN v B Y B 04 RN BT 3 6 4 @ R0 A BT B R T 4
Z— M ERR MR, Rk

(b) 2 & IF R EHBR S T HI S, Pk GR35 £ 50 % 5
HATSEQ 1D NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. &SEQ ID NO: 8
0 RABIT I X HENIT L Baarn®y AW B A ER PSR EY B
CBS102221 3 4% # 4 % 5 CBS 10222257 A DNAJG A K P‘%E’;éﬁgg}{&ifr
N RAOMGEREINXEERINZ — G EhiERRomk, %
Pk 55| E# AP R S ey KW 40, 1845 % 25 - ASEQ 1D NO: 2.
SEQ ID NO: 4. SEQ ID NO: 6. =SEQ 1D NO: 8 RILM A7 X F W
AT Z Baarn 69 fL B 1 5 8T S R R % 7 CBS 102221 X AR 34 % 5
CBS102222 AT 2 DNAMIA K B 4 #5604 RN B 50 69 40 G 6 Wk 42k
L RE - P

38. T BT 3 Fr M J & L ICSA Ak 6 45 Bu Ak 68 7 ok, L35

(@) LA LA TGP ED RGP, A ERA K17 - 21
Z =K ASEQ ID NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. $SEQ 1D NO:
8Z —y R mpe, XAMLOASBILERIT - 212 — & FSEQ 1D NO:
2. SEQ ID NO: 4. SEQ ID NO: 6. #&SEQ ID NO: 8% — & Ak g4k
Z— 0 AR B R B Ak 2 AR A B A KU; S

(b) M AP Z A RKU L Pk [GS46) 45 4.

39. MAILRKLIT - 214 —0 Ak, HAF4n A PPk § Ak T 25 &4
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ZA- MU, KA ZABRU-8. A ZEARKU-23. Fo/ KA ZAKU-25, B
RrFEF A E Y RKHYlog ECyH=-6.

40. RANZRIT - 214E—06 $ K, HAFAH Pk £ KT 4 44
ZABKU, KAy ZABKU-8. A ZABKU-23. Fo/ AV ZAKU-25, H
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WA AGE GBI 4Kk

R ik
AKMHRCEE IS HIER., HeNmBeY Sk, AKX
S SR MR AT, FAKRGH, KXW SR
ﬁﬂy)ﬂi“‘}]ﬁi(r FKAMmIE IR (G-protein coupled receptor, GPCR) ,
T XARAIGCSA, 16SAHG A $ AW X, T LH A 1GS4AF 1GS4B.
AERE G BApF R ERXL S BB A S N, 040K $H
RO BAK. OSXFBRRGE L me. FICSAKA W E Ak, #32
AR KRR R. RxBHW (HhH) GEAADS. KLWiE S
BN T T ik R8BS AT G G AR IR AR 1GSA M i 3 A R 3E 45 4 04 4L
Sk, VAR IGSA640 £ Bk,

) A
SRS EY, FEAAEF TR ADFEIRIWAL SR
Coa AR/ X e (weAMP) S5 H 5228 E QRS Y
(Lefkowitz, B % (Nature) 51: 353 - 354. 1991) . £ A X,
REEGRFRARLECEGERG R G, x\ﬁbfﬁéfﬁé/ﬂéfﬂmﬂ%cpc
TR, R B AR A S O TIR (B K Kobilka% A, %18
HEAFERAERE (Proc. Natl. Acad. Sci. USA) 84: 46 - 50, 1987;
B. K. Kobilkasr A, # % ( Science)238: 650 - 656, 1987; |. R. Bunzow
FA, B (Nature) 336: 783 - 787, 1988) ; GHE G A H; XAk
G, de B R EEC. B3 B IRALE . oA B B B, Ae4R A @ (actuator
protein), 4w/ & B BEAfe 4 G B BCM. 1. SimonZFE A, # % ( Science)
252: 802 - 808, 1991) .
Blde, FAZTHF0—HHBX P, AR ELASGPCRE, £ Y57
R RAEGCEGMEZNER, ﬂ'T};‘*‘f"GDPd]ﬁv‘?ﬁ AV AR ESALE RS
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Tk, BB FAEFBRGIET MK E, CTPLIRA AL %L L, CTPSG
Ko RRGEEINREOLEIHRABEICEARER LB v
A, RiE, BRCTPHMXESHELHRTRIILE, WCEYA Y
(a XA NAGCTPEEL) HALCTP KM T RODP, HGE Gk T
HIRB A X EFRH X, o RILAGCTPE F P AT E L 453 I/ £ 46 e 84
NAEMA, o BIALEESCDPHHXAB v BASGEND, ME aGDPY
by ol RKLEAME 2% E R BKA, Wik, CEOARAAREHSMN: &
YEA Y, FAZ5 h kb 2R H (XA TS P LB 8 IR
Cag) ; XAEA B4, B4 50F 500,

CAET, CEAMKIARGBELESBRBERLHIANAELGE R
ZEAMIR, A X S L A R OT R T B R IR A — A ISR a 3 gk,
GRAMIK TR OIE ) 2O ADFTERTK, it Bh. KR
1. AeAb & AR,

GERAOMIK TR K kOGSOl SMNEE6MTHITCONSEL
AP Z L2, HEARAGLCES g AR THSL. ¥ ER
whe. AMEKRY. RAEKEWH L. LB EL. ALK, HRME.
VIP. CGRP. CRF. CCK. Zithk. A KB EAZK (galanin) . &
HA % . nociceptin, WA 4 i K. cAMP. B35, S¥s. me
B, b-FE k. M. o, MK RPEAEE. AEG. AES
K -1, AL ). Kokl (odorant) . 4o B wfe 3 565 24K,

K % HGaEOMIK TG AR IR T # LA AR5 F A
B IK, KA CNW R RGBT THREANEN, TABRE A
£ ATML. TM2, TM3. TMA. TM5. TM6. #=TM7. i%3ETM5 155 TM6 &9 I8 i 3k
TREA G A S MR TR

KEHCEAOBKIERELIMCIR A/ R BIRRBOLBEY
AL E, A TILACE GBI A, # b - ElRA 2k, Wk
6 BEFA e/ A T AR B U AT 0 B R AL A - AR 6 AR

RILKI, KBGPCR, B4 LR, TREMKA KRS
PEAS A4 & (RAMP) &9 AP AT & G AR Z4E M. GPCRY 3 #FRAMP

10
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g XA AR ZAE R kT AP R 8K BLAK 5T GPCR-RAMP RS A~ B A7 40 £ 3 Ao
AHRELSHOAEEIZ S ER (LM McLathieF A, A% (Nature)
393: 333-339, 1998) .

AT HEZAR, KACHEGMIK TR Bk 25 54 5 04 WG &
5 35 2 AR B JUAS 35 JB 45 My 3R 5 AR, 04 3 K Al Wﬂ?xhckéﬂs?]ﬂk'sc%é’wm
*&K@% ﬁ%@ﬁﬁ%ki¢%@¢%&%ﬁﬁﬁﬁw I RAREEN

% R A H P 6 BEAR 45 4L 5. L JUAPGA GAR IR S 4k P . TM3 3 & e
4&%& ,%%Huiiﬁ&ﬁﬂ.ﬂﬁ%@ﬁ&.N%i%%&‘%
'W@UW%$ﬁ%&i%ﬁ&&ﬁ&R%%€;

Gﬁé%ﬁ%ﬁﬁﬁwﬁm‘%%%:%¢%Gﬁé%ﬁ§ﬁm
WBr, & -Filil, fodtia K G ( K25 Johnson A, W4 s i ( Endoc.
Mw)m:ﬂTﬂﬁ,WW)QKQ%Ggéaﬂgﬁiﬂﬁ%k%ﬁ
M, AdmpEmie T A AH T A C2ELT, CRAMBETHR
R T 5%, K g B B AL L R 45 G G A8 B 3R SR G4 @ A R K 0 U]
L SLah M 45 AR N 6935 34K I T GA B Ik 4K

GG hd, B FH T Bk = A0, £ 2 GPCRE( Drews,
aékztdhiiﬂz (Nature Biotechnology) 14: 1516, 1996) . X
R G HREA BT A%, 2 BB ik, R4, &%
KA AT A T, K&, IR EGREFLAXNAROLCLHR, &
W R TPNSEE. #ah s, ACONSEAL, G4aa o 2w, A4
F’*F/if%ﬁ}L (epmodlc paroxysmal anxiety, EPA) & i 4o 5% 38 45
(OCD) . &1 45 5 4 AP KK PEREAL (PTSD) . ZRMiE. Ao BB, &4 dyp
AR HE, ﬂ%ﬂ}i#ﬂ?l"tfr, MAE AR e, JRMAEESE, INERSE, 53,
SHRERACE, T REERE/ Bk, PLECAZTHER, =EHW
RARLE, BFHER, FEHmBm, BHEHFELSE, W3, Em, kAh
FERE, BE, RAE, AR5, PR, ER/H/B D, MR,
Fn, tmkm; EERB/SHE (ADHD) ; & hiFdkwm, GiEoh
B, S8, SHERT, SR, SBEREK, Kk, Sk (4
ROPE G 5. KGR IE. ARG RIE) , abHR, FHIRA

11
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i, RaEEE, SMBETH A, Kb, KR, ARLEER,
ik, B (wFRB); v ks (dyslipidemias) ; JEAER;
Rek; AHELL aEBHHBELZSE (IBS), XuEWmm (1BD),
WAT AR (GERD) , FH A FA (motility disorder) , H ¥
W BRI, HdeF ARG R AL T R, AR, 3H (4
Wt ) B, Lekm, QIR Rse; K BRE, #bwii
AWl s, Femard, AR EHHIV- IXHIV-25] A 6f B 3
Fons R WAL B R B BhamAe N LA EEL REE, %
wy RARK; kP X RHWHBIEK, AZEKL WRem 8
W Fmdt K Ae; FedaH k.

A B

AEWPE— A iy 21654 ik ( L 3E [GSAAMIGS4B S Ik £ &
M) L FHEER. PEAMAALAE TR KAIG S A5 @i
MIZBIGSAS K, S HAFMR. A EAMASE M Sk, TS HEOE
MR THHB I, M TLIFPNSEE. Hahmm. MONSEE, &1
iAo 4 e, AAF M AP EJE (episodic paroxysmal anxiety, EPA)
h%%ﬁﬁﬁ”ﬂﬂ‘@ﬁﬁﬁﬁ%ﬁ%&ﬁ(mw)\%Wﬁ~%
BEL, TR, SARPEATAYREAE, WA A, SR EERE,
e, B, SRAMAE, MRXBERE/ X, L2 T H
W, AR RK F R, AR, ¥EHm. B ENESR, i\b%{s,
M, K ARERL, BE, R, wAME, PR, ER/MRB/ B A,
BENREE AT, B, 0k RS/ S5 (ADHD) 5 & o &,
OAG s A Y, Sk, SHEKY, SR, SREEK, KR )E,
Gk (A ShE, FHGEME, XWHKRGRIE), obH
R, BIRRAEAG, fen i EE, M BT ke, fEdf, feiest, AW
e, Hikm, Bm( N Ea); S Fhs(dyslipidemias);
REHE; "Rk, WBEE, QM HEELE% (IBS), Kuathm
CIBD), WA R#AEM(GERD), FFH A (notility disorder),

12
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PHHZHERRAL, T REXBEAAETRRE, PHELEAR, K5
(B39 ; BAE;, LEkm QIETRER;, £ AL, i
my. AW, RAEFW. PRELE, 32 HHIV-1RHIV-25] £ ¢
R Egns e WALITIE SR MREAe AN R Rl EH
W ovkvms RARM; KPR, BHWIREK AE LKL KA
%;5&%%iﬁ-%ﬁﬂ&%,f” A KW W4k sk R & W RAY 2
Ao Q46 A2 (CNS) F Bl A2 2% (PNS) ) . B4
%‘mmﬁﬁ%\ﬂ%ﬂaﬁﬂﬁvk%% L, /X Miwm. BEEF
. Frek ks AR FE .

AZ G 75— A7 @ i BA I A K U FAL o ARk KR A
Fo b AN 7ok, AR MZE TGS H kLT 516SARFH4 £
WKL, AXWEH—AF@a AN THEMNEICSAE®ERKF A
KW KRG R I8, KAV — A7 @i A B 10S44 % X EH 5
WS AL FEL AR F % ﬁ%$i%%i%%ﬁ&ﬁ%&#ﬁ
MEMN TRITAZEE (QIEPRAZE% (CNS) ] WA Z 4
(PNS) ) . A%, i 2%, TR ﬁn/ék‘?ik)ié’cﬁé%%t,
Ao/ XM F. Tt F R, Aok kA AR FH.

AKPEFRALPNICSAS kg R Rk od 58, ZAMAKAHN %
IIRUB AP Z PR A PR 1GSA S R S A0 A,

13
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& 1: SEQ ID NO: 142SEQ ID NO: 3#51GS4A-DNA

5 @
GGCTCAGCTTGAAACAGAGCCTCGTACCAGGGGAGGCTCAGGCCTT GATTTTAATGTCA
GGGATGGAAAAACTTCAGAATGCTTCCTGGATCTACCAGCAGAAACTAGAAGATCCATTC
CRGAAACACCTGAACAGCACCGAGGAGTATCTGGCCTTC TCTGCGGAZCTC
CACTTCTTCCTCCCCCTGTCTGTGETOTATE TGO AATTTTTCTGGTG3GGGTCATTGS

A TGTCCTGGTGTGCCTGGTGATTCTGCAGCACCAGGCTATGAAGACGCCCACCAACTAC

TACCTCTTCAGCCTGGCGGTCTCTGACCTCCTGGTCCTGCTCCTTGGAATGCCCCTGGAG

GTCTATGAGATGTGGCGCAACTACCCTTTCTTGTTCGGGCCCGTGGGCTGCTACTTCAAG

ACGGCCCTCTTTGAGACCGTGTGCTTCGCCTCCATCCTCAGCATCACCACCATCAGCGTE

GAGCGCTACGTGGCCATCCTACACCCGTTCCOCGCCARACTGCAGAGCACCCGROGCCRa
GCCCTCAGGATCCTCGGCATCGTCTGGGGCTTCTCCGTGCTCTTCTCCCTGCCCAACACC
AGCATCCATGGCATCARGTTCCACTACTTCCCCARTGEGGTCCCTGGTC CAGESTTCGGCD
ACCTGTACGGTCATCAAGCCCATGTGGATCTACAAT T TCATCATCCAGHITCACCTCOTTC
CTATTCTACCTCCTCCCCATGACTGTCATCAGTGTCCTCTACTACCTCATAGCASTCAGA
CTARRGAARGACALETCTCTTGAGGCAGATGAAGGCARATGCEEATATT "AAAGACCOTGS
AGAARATCAGTCRACRAGATGCTGTT TG TCT TGS TCTTAGTG T TTGCTATCTATTEGGCD

CCGTTCCACATTGACCGACTCTTCT TCAGCT TTGTGGAGGACTGGAG T AATCCOTCAGOT

GCTCGTGTTCAACCTCGTCCATGTGGTGTCAGC TG TCTTCTTCTACCTGAGC TCASCTETC
ARCCCCATTATCTATARCCTACTETCTCGCCGCTTCCAGGCAGCAT TCACAATGTGATC
TCTTCTTTCCACARACAGTGGCACTCCCEGCATGACCCACAGTTGC A CTGCCCAGOGS
ARCATCTTCCTGACAGAATGCCACTTTGTGGAGCTGACCCGAAGATATALGTCCCCAATTC
CCATCTCAGTCATCCATGCACAACTCTCACCTCCCAACAGCCCTCTCTAGTCAACAGATS

TCARGARCAAACTATCARAGCT TCCACT TTARCAARAC CTGAATTCTT T CAGAGCTGAL

;.3

CTCCTCTATGCCTCAARACTTCAGAGAGGAACATCCCRATAATGTATCCO TTCTCATATGA
TATTAGAGAGGTAGAATGGC CTTACAACTCATGTACCCATTGCTAGT  TTTITTTTTTTA
ATAAACGTGAAAACTGAGAGTTAGATCTGGTTTCAAAACCCAAGACTGPCTGATTTTTAG
TTATCTTTCCACTATCCTAACTG CTCATGCCCCTTCACTAGTTCATGUCAAGAACGTGA
CTGGAAAGGCATGGCACCTATACCTTGATTAATT TCCAT TALA TGGAAATGGTTCGTCCTG

AGTCATCTACGTTCCGAGTCAGGCTGTCACTCCTACTR - 5

14
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#%2: SEQ ID NO: 5#+SEQ ID NO: T7&IGS4B-DNA

gr -

GGCTCAGCTTGARACAGAGCCTCGTACCAGGGGAGGCTCAGGCCTTGGATTTTARATGTCA
GGGATGGAARLACTTCACGAATGCTTCCTGGATCTACCAGCAGAAACTAGAAGATCCATTC
i CAGAARCACCTGAACAGCACCGAGGAGTATCTGGCCTTCCTCTGCGGACCTCGGTUGCAGT

CACTTCTTCCTCCCCGTGTCTGTGGTGTATGTGCCAARTTTTTGTGGTGGG SGTCATTGGC

3AATGTCCTGGTGTGCCTGGTGATTC GCAGCACCAGGCTATGAAGACGCCCZACCAACTAC
:TACCTCTTCAGCCTGGCGGTCTCTGACCTCCTGGTCCTGCTCCTTGGAATGCCCCTGGAG
}GTCTATGAGATGTGGCGCAACTACCCTTTCTTGTTCGGGC CGTGGGCTGCTACTTCAAG
ACGGCCCTCTTTGAGACCGTGTGCTTCGCCTCCATCCTCAGCATCACCACCGTCAGCGTG
GAGCGCTACGTGGCCATCCTACACCCGTTCCGCGCCAAACTGCAGAGCACCCGGLGLCGG
GCCCTCAGGATCCTCGGCATCGTCTGGGGCTTCTCCGTGCTCTTCTCCCTGCCCAACACC
AGCATCCATGGCATCARGTTCCACTACTTCCCCARTGGGTCCCTGGTCCCAGGTTCGGCC
ACCTGTACGGTCATCAAGCCCATGTGGATCTACARTTTCATCATCCAGGTCACCTCCTTC
CTATTCTACCTCCTCCCCATGACTGTCATCAGTGTCCTCTACTACCTCATGGCACTCAGA
CTOAAGAAAGACAAATCTCTTGAGGCAGATGAAGCGAATGCARATATTCARAGACCCTGC
AGARAATCAGTCAACARGATGCTGTTTGTCTTGGTCTTAGTGTTTGCTATCTGTTGGGCC
CCGTTCCACATTGACCGACTCTTCTTCAGCTTTGTGGAGGAGTGGACTGRATCCCTGGCT
GCTGTGTTCAACCTCGTCCATGTGGTGTCAGGTGTCTTATTCTACCTGAGCTCAGCTGTC
AACCCCATTATCTATAACCTACTGTCTCGCCGCTTCCAGGCAGCATTCCAGARATGTGATC
‘TCTTCTTTCCACAAACAGTGGCACTCCCAGCATGACCCACAGTTGCCACCTGCCCAGCGG
AACATCTTCCTGACAGAATGCCACTTTGTGGAGCTGACCGAAGATATAGITCCCCAATTC
CTATGTCAGTCATCCGTGCACAACTCTCACCTCCCAACAGCCCTCTCTAGTGAACAGATG
TCAAGAACARAACTATCAAAGCTTCCACTTTAACAAAACCTGAATTCTTTCAGAGCTGACT
CTCCTCTATGCCTCAAAACTTCAGAGAGGAARCATCCCATAATGTATGCCTTCTCATATGA
AATTAGAGARGGTAGARTGGCTCTTACARCTCATGTACCCATTGCTAGTTTTTTTTTTTTA
ATAAACGTGAARACTGAGAGTTAGATCTGGTTTCARARACCCAAGACTGCITGATTTTTAG
. TTATCTTTCCACTATCCTAACTGCCTCATGCCCCTTCACTAGTTCATGCCAAGAACGTGA
CTGGAAAGGCATGGCACCTATACCTTGATTAATTTCCATTAATGGARATGGTTCGTCCTG

AGTCATCTACGTTCCGAGTCAGGCTGTCACTCCTACTA-3
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#3: SEQ ID NO: 9#=SEQ ID NO: 11#J16S4A—64—DNA

=

‘ >

‘GGCTCAGCTTGAAACAGAGCCTCGTACCAGGGGAGGCTCAGGCCTTGGATTTTAATGTCA
GGGATGGAAAAACTTCAGAATGCTTCCTGGATCTACCAGCAGAAACTAGAASATCCATTC
CAGAAACACCTGAACAGCACCGAGGAGTATCTGGCCTTCCTCTGCGGATCTCGGCGCAG”
! CACTTCTTCCTCCCCGTGTCTGTGG TG TATGTGCCARTTTT TG TGETGRGGETCATTEGE
.AATGTCCTGGTGTGCCTGGTGATTCTGCAGCACCAGGCTATGAAGACGCCCACCAACTAC
TACCTCTTCAGCCTGGCGGTCTCTGACCTCCTGETCCTGCTCCTTGGAATGCCCCTGGAG
GTCTATGAGATGTGGCGCAACTACCCTTTCTTGTTCGGGCCCGTGGGCTGOTACTTCARG
ACGGCCCTCTTTGAGACCGTGTGCTTCGCCTCCATCCTCAGCATCACCACCGTCAGCGTG
GAGCGCTACGTGGCCATCCTACACCCGTICCGCGCCARACTGCAGEGCACCCGECTCTSES

GCCCTCAGGATCCTCGGCATCGTCTGGGGCTICTCCGTGCTC T TCTCCUTGCCCAACACT

AGCATCCATGGCATCAAGTTCCACTACTTCCCCAATGGGTCCCTGETCICAGGTTCAGCT
. ACCTGTACGGTCATCAAGCCCATGTGGATCTACAATTTCATCATCCAGGTCACSTCCTTS
. CTATTCTACCTCC TCCCCATGACTGTCATCAGTGTCCTCTACTACCTCATGGCACTCAS

CTAAAGEARGACAARTCTCTTGAGGCAGATGAACGGAATGCARRTATT "AAAGACCCTSOC
AGARAATCAGTCAARCAAGATGCTGTCTTTGTGGAGGACTGGAGTGAATCCCTGGCTECTS
TCTTCAACCTCGTCCATGTGGTGTCAGGTGTCTTCTTCTACCTGAGCTCAGCTGTCAACC

CCATTATCTATAACCTACTGTCTCGCCGCTTCCAGGCAGCATTCCAGAATSTGATCTCT

+3

CTTTCCACARACAGTGGCACTCCCAGCATGACCCACAGTTGCCACCTGUICCAGCGTEAAL

| TCTTCCTGACAGARTGCCACTTTGTGGAGCTCACTGARGATATAGETCICCAATTCCCAT
GTCAGTCATCCATGCACAACTCTCACCTCCCAACAGCCCTCTCTAGTGAACAGATGTCRA
GAACARRACTATCAAAGCTTCCACTT TARCARAACCTGAATTCTTTCAGAGCTGACTCTCC

TCTATGCCTCAAARACTTCAGAGAGGAACATCCCATAATGTATGCCT TCTCATATGATATT

AGAGAGGTAGAATGGCTCTTACAACTCATGTACCCATTGCTACTT T TT " TTTTTTAATAA |

CGTGARAACTGAGAGTTAGATCTGGTTTCAARACCCAAGACTGCCTGATTTTTAGTTAT
gCTTTCCACTATCCTAACTGCCTCATGCCCCTTCACTAGTTCATGCCAAGAACGTGACTGG !

AAAGGCATGGCACCTATACCTTGATTAATTTCCATTAATGGARATGGT " CGTCCTGAGTC

ATCTACGTTCCGAGTCAGGCTGTCACTCCTACTA -3

16



00812265. 2 o E9/60m

4#4: SEQ ID NO: 240SEQ ID NO: 465 1CS4A-% & Jk
AN SA R EE)

!(MSG)NTKLQNASWIVQQKLEDDFQRHLNSTEE LAFLCGPRRSHFFLPVSVVYVPIFVVGV

IGNVLVCLVILOEQAMKTPTNYYLFSLAVSDLLVLLLGMPLEVYEMWRNY DE LFGPVGCY

?KTALFETVCFASILSITTVSVERYVAILHPFRAKLQSTRRRALRILGIVWGFSVLFSLP |

NTSTHGIKFEYFPNGSLVPGSATCTVIKPMWIYNFIIQVTSFLFYLLPHMTVISVLYYLMA
LRLKKDKSLEADEGNANIQRPCRKSVNKMLFVLVLVFAICWAPFHIDRLFFSFVEEWSES

LAAVFNLVHVVSGVFFYLSSAVNPIIYNLLSRRFQAAFQNVISSFHKQWHSQHDPQLPPA |

QRNIFLTECHFVELTEDIGPQFPCQSSMHENSELPTALSSEQMSRTNYQSFHENKT

£5: SEQ ID NO: 6#4SEQ 1D NO: 885 1GS4B-4 & i
RAEIESNE3INRINE)

(MSG) MEKLONASWIYQQKLEDPFOKHLNSTEEYLAFLCGPRRSHFFLPVSVVYVPIFVVGY

IGNVLVCLVILQHQAMKTPTNYYLFSLAVSDLLVLLLGMPLEVYEMWRIIYPFLFGPVGCY
FKTALFETVCFASILSITTVSVERYVAILHPFRAKLOSTRRRALRILG TVWCFSVLFSLY
NTSIHGIKFHYFPNGSLVPGSATCTVIKPHWIYNFIIQVTSFLFYLLPMTVIS”*YVLMr

LRLKKDKSLEADEGNAFIQRPCRKSVNKMLFVLVLVFAIC’APFHIDRLFFSFVEEWTES

LAAVFNLVHVVSGVLFYLSSAVNPIIYNLLSRRFQAAFQNVISSFHKQWHSQHDPQLPPA

QRNIFLTECHFVELTEDIGPQFLCQSSVENSHLPTALSSEOMSRTNYQS FHFNKT

A£6: SEQ ID NO: 104SEQ ID NO: 12651GS4A-64- G Ji
A N3 mALE)

{(M5G) MEKLONASWIYQOQKLEDPFQKHLNSTEEYLAFLCOGPRRSHFFLPVSVVY VP IFVVGY

IGNVLVCLVILOHQAMKTPTNY YLFSLAVSDLLVLLLGMPLEVYEMWRE Y PFLFGRPVGCY
FETALFETVCFASILSITTVSVERYVAILHPFRAKLQSTRRRALRILG TVWGFSVLFSLP
NTSIHGIKFHYFPNGSLVPGSATCTVIKPMWIYNFIIQVTSFLFYLLPMTVISVLYYLMA

LRLKFKDKSLEADEGNANIQRPCRKSVNKMLS LWRSGVNPWLLCSTSSMWCOVSSST
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Y Re 3
X
FAET 305 SCAE T 3B A SO S0 540 0 69 3 2 R,

“IGS4 ™ : L4 SEQ ID NO: 23SEQ ID NO: 4 ( IGS4A) . SEQ ID
NO: 6SEQ ID NO: 8 (IGS4B) 2| ik 64 R IL B /5 51 69 % BK3, E % 4k
FF. 4F AL TIGSAB % AK,

CTAARER R ARG A Y FERE I AT EICSA AR X A
T RG, CAEAL G E b A B 6 R S AR B A D B 6 X sk
PR, OLAE TR TGS4 69 0 b fo o 98 ke,

“I'GS44 W 7 45 @ 4SEQ ID NO: 1. SEQ ID NO: 3. SEQ ID NO:
5. HKSEQ 1D NO: 7T¥ 3 h 9B M A 5060 $ 43 M R L TR fo/ 2
T A,

LR TAIN, Gk ” 04 % L L Bik, o6,
. AR FR AKX Fabh B, @lsFab&R L€ £ Ak G Lk
L6754,

“DCEHETR AT RARKRER T /G XKARKEL ST,
Wi, ZAKXRPHEEGUGHIBRARAY 2HEH”, WELAAT
KR L m#AmaIh, & —Fkz. b, GEIHFTREH
LSBT MREKRRL DEN”, RIS XRKEIGELEW RN
THME ZHERREKRE 9HG”, Edof T Az KiE,

“PHMER T RIENT S BRI RR S HAEEER, T
VAE KRG AR BGRNARDNA, & & 2 54 6GRNAXDNA.  “% B ™ &
AL R T 4k Fo SCEEDNA. 44 55 M 44 X R4 69 DNA. 1 4% Fo 3U4E RNA.
P4t b5 W4 R RAWRNA. & A DNALRNAWG Je &4 F (3 P DNAF=RNA
TVGE AR, RPN, REL AL AR GRS . B
S, B HAFECE T O35 O ARNARDNAR — E W MR, KiE ‘%
MAT B 7 R A5 O — M X S A Z MBI W DNAKRNA, AR A T A
AR ERE AT L4 DNAKRNA, G546~ Bk AL 6L 46 4] 4o =

18



00812265. 2 oM P FE11/60m

R PR BmAFdEw AL (FwPiF) . CZ2DNAFRNASREA T %
54h; B, SHFB-BEARRTFFTAAGSBETRGL
FooOBAL, A X, 2L R 5 e an 0 4E AR B 69 DNAFZRNAAL 5
WA, DHAREHIMAKRES SR, RFyhhLmirm.
“$ K 7 3% 0 Al s B4l R 2454 k4E ( BPpeptide isosteres)
PHANE H2A K S AR BGEMTIRRE G, “5 Bk~ QL3648 44,
WA, AR, REEREW, Lk, —BAIEGQIR; A/
KEIKE., FHRTAL220F AR BB RN BRI Rk m,. “S k7
OAEliE KA L (@G ) Sl KA AT S 6y 40 3
G 4h F AR BEAT T 545 09 R BT 7). X S5 A of 5 R T LA KA
FiFmegE®. AREKGIR XKy, S5 TEET % K)o 4a47
R, Gielkis. ROAMME. P RIEIAA K. B S, A
7] S A 645 A ST AR SR LA A TR S KP #OLA R,
H, WAZHKRTOLHF S EBGEM,. HhwAxaiFmegs g,
SIKT ARG £, LT RARRT LAy LOFRK, FRYG. &
W Fy AAKGSERTRABMGE AR ML, RFEHERT k7
., AR08 LB, BRAL. ADP-MdE IR AL BEMeAL. EE M RENR
M. 2 X SR 5 0 MR M. MM A R AT A e AR, S
KXW EATEDGENRM. SR sLIAL ) MR A, B, AL,
TR R, BLPIR. MM R, HMAEGER. £85 8%
MR, PR, v &AL, #IEAL, GPIASM R, A, i,
KA, WaEmit, B, RaOKMm T, B, X4, 5
M AE. HAG. BRAL. W CRNAASF 69 @ % G R B B (i ek SR
) . mARGUAER. KE, Hl CEAGR - P45 T4H)
( PROTEINS — STRUCTURE AND MOLECULAR PROPERTIES) , % 23,
T.E.Creighton, W.H.Freeman and Company, #1%j, 1993; F.Wold,
“MIF GG RIEMm: MEFES” (Posttranslational Protein
Modifications: Perspectives and Prospects) , (4 @ /i 6g&F
Jo X454 ) ( POSTTRANSLATIONAL COVALENT MODEFICATION OF

19
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PROTEINS) %1 - 127, B. C. Johnson%, Academic 3 Ak, 44y, 1983;
SeifterF A, FaREHAFERGRMHWETHSH " (Analysis
for protein modifications and nonprotein cofactors) , R
;£ (Meth. Enzymol. ) 182: 626 — 646, 1990; #RattanF A, %
Uik #BMBFEE A £ 7 ( Protein Synthesis:
Posttranslational Modifications and Aging) , @AM FHRFE
( Ann. NY Acad. Sci.) 663: 48 - 62, 1992,

AMTALHE, “CRBrNsL4LiHT®RASKRE. 12
BT ARSN (FehA Rt s. &4 P, AEREFRE) 8
SHYBRX K ARG IBEFREALEF AL E ZHEFRAATR
Fleg s, AR AR PO EAA T RATRAALLS
B RaG Y KM ARBR A, BT LHHE, BRI TA
AESBIFBRBANG S KOFFRAEBRER. S AR, &S A
Az, AW SKRERS S —FAF FRAN RO RAEL . —
e S, ErRARE, WIAE KL KA 695 5 R L An
W, EFSEBME. EHREAE KRG BB THRE-LAXS
B RAX, AR, AR A AR E A T R L AR A A 6 UK AR SR
BT SRR AN EAA ST manty., ARSI TR L
RN, S FalE Tk, AFERKALN, THEF LR
RKEAELGRAR A S B BA S Ko RKA L TAK,

“Bl — MW PR EFBEANRBRABRA T B, — KR,
HE9) 5 2 A s KR AL.,  “Fl—H 7 At L B A AARBIATH
A, TAERER AGEREATHIE. AR, #le GHES TAS T

( COMPUTATIONAL MOLECULAR BIOLOGY) , A.M. Lesk#%, F & X5
WAk, 7y, 1988; € At 5 45 & A= AK W 403t %] ) ( BIOCOMPUTING::
INFORMATICS AND GENOME PROJECTS) , D.W.Smith#%s, Academiciifik
A, my, 1993; (A-3143 & 053t 5EAua #r)  ( COMPUTER ANALYSIS OF
SEQUENCE DATA) , # 134, A.M.GriffinA=l.G.Griffin%s, Humana
d g AL, #EW, 1994; S FABFFAFN MY (SEQUENCE

20
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ANALYSIS IN MOLECULAR BIOLOGY) , G.von Heinje, Academic ¥ &
#£, 1987; #= € 55 4 # 51 %> ( SEQUENCE ANALYSIS PRIMER) ,
M. Gribskov#=]J. Devercux%, M Stockton#iiaAt, 4%, 1991. A ¥
SHETMTMEmA S B BRR SR Z Mg E —, KiE 9
— PR T ARG ARA R A XK Lty (H. CarillofD. Lipton, SIAM
MM F R E (SIAM J. Applied Math. ) 48: 1073, 1988) . %
T B AE 7 5 Z 06 6 ) — b R AR LR 6 g ok LR R R T K5t
SEds @y AT es 5k, J.Bishop%, Academic fgAt, 5, I
1994; #ell. Carillo#eD. Lipton, SIAMA A% 5 22 E(SIAM]. Applied
Math. ) 48: 1073, 1988. A T & & Bl — A= 006 7 ok O % i &3t
SEAMAR . R T WAL F 5 Z ) 6 B — P Ae AR LB 64 45 % 5T 5E LAz
Ji 77 ik L AE A R T GCGAZ 45 4F €, ( J. Devereux A, B &%
(Nucleic Acids Research) 12 (1) : 387, 1984) . BLASTP. BLASTN.
FASTA (S.F.AtschulF A, 4T 4245 4LE (]. Molec. Biol. ) 215:
403, 1990) . & R THRK G —H",

WA=, Blde, LAEL AL B F&EAPISEQ IDNO: 1R E Y
95% WM EFEBRFING SEGREN, FE RO MBS
ML REFFIRBME, RELLEBIFEAFISEQ 1D NO: 1654100
M BT S BRI TOAS S AN BB ER. T2, ATH
HFHALEEBABRANEVIS% P — B850 % Har s,
ARG TR 50 B RN L E BB AR S X5% WM m, X & TAR
EIPPN /AN S AL L B EHE% AT B M, X4 %
KR H ) M AF B 45 % AT B B F BT R M. A . A&
KB E, REFANGERERETREAETRE BB NG5 K0
AL T H X LA 2 W O EATAL B, AT R A AN B A
TREFIE, SRXA—AKEAEGMEH TRE 5],

AR, Blde, BA 5 AE RZINEPFISEQ ID NO: 284 £ 495
% R} %ﬁ BT S IRESR, SRORABFNG AXG
PR, RS H RIAB A FISEQ ID NO: 26 51004 5,4 # o
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SHRAINTOL SESNRIBRKE. o2, ATERAALEAELSR
KEBAINEVIS% R — W RABSF NG SR, TELRELFH FH LXK
MECRIBEHERSES% GRAR, AETARLFINFHASREAL
B0 A RINIR B HS % AT RN, AE A ey X B R TR A T A
% R IT 5] 68 FOL R B IL R AL BRI Kb A2 2 W) 6 4 4T 4
T, eI RAAEANKRIEBA THREFI P, AAA—AXREAEYS
MW A THRE /5.

AE W6 %Rk

f—AF @, AKWFAICSA% MK (RICS4%EGR) . 1654 % ik
eLAESEQ 1D NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. #SEQ ID NO: 8
6 %Rk, AR EA W199959 A 24 B4R T 47 2 Baarn &g JL i 8 A7 1% 3%
& ( Centraalbureau voor Schimmelcultures ) # 4% & % % %
CBS102221 X, 4% 3. #1 45 5 CBS 10222257 A-DNAHG A B £5 % 25 84 R L B A
$165 % Ak, @4 SEQ ID NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. #SEQ
IDNO: 8# R 5] 69 Ak, VAR 0,4 W45 2 Baarnty fL 14 8 A48 5%
s 6 4R G S CBS 102221 K AR 3% 44 % 5 CBS 102222 FF A DNAJG A K
Bgm e B KB IT96 5K A LA K EBSEQIDNO: 2. SEQ 1D
NO: 4. SEQ ID NO: 6. %SEQ ID NO: 8# R &AM A3, F/X5 Wi
£ Baarn 89 S B8 8 AR P S R A4 % 5 CBS102221 S AR R 4 5
CBS102222 BT 2 DNAJTEA R B 4 564 RIKB A9 B A £ 80 % ] —PE 64
BIB9S Ak, 5K ARk AT K ROKE T 5 £V 90% B — i,
L Z R AR £V 95% Bl — M. soh, SEKEHEZV97%, 4R
A ZEY99% R —PE. 16S4 % Akik 36 A LA K B 5 A ASEQ ID NO: 2,
SEQ ID NO: 4. SEQ ID NO: 6. &SEQ ID NO: 8t R A A5 & %K
REL LA AT ZBaarn g A8 B AR BOP SR R % S CBS102221 X,
PR A %% 5 CBS102222 T A DNAMGEAN K X B e R B 5500 S Bk B AT
2 80% ] — ey BIKBR T 5165 %K, 45 & AR 5 SEQ 1D NO: 2,
SEQ TD NO: 4. SEQ ID NO: 6. #SEQ ID NO: 84 £ 4 90% R —H,
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EEPRAEHKAZVISDF—. wob, ZEALEEHEVIT%, 455
AEV99%. KEGICSASKKEFITHRGE Y —F A WFEHR,

HEAREPHGH —AFHaFEY, IGS4SKTALKKREG K (&
wmAka)% Wy, OAFI R IFFRAA M, Xk
B RIE B A5 Q365 B H 7)o 578 &Eﬂ\%%zéﬁﬁ&
S KA B T AL 55 i o 3 R P K AR S A B8 T A 6 50 (4
dede R B A FHARE ) . KA TAE TR P A THALGHR %&
2

AKPEOLIEICSI SR R . W EIAA L LR TICS4% Rk
B 5 6 3f 4w A A AR R ) RAE BT 5169 $ K. 51654 % ik— 4,
REBETAR At ”, XFELCETRRKEKR T B R—AH5X
RIX, RAEEAFAELANEL R KR, AKX SR A BRHREELEH 6
B 16S4 SRR %G KA F 1 - 2042, §21 - 404%. %41 - 60
f. H61 -804z, %81 - 10041, #FH 1014 - Ksheg h B, AR P,
“RK &Y 7036 [ — i AR P 50 b0 BARSGE 69 78 1] K 3 JUAS. 5. 4. 3,

ERRE-E V.
‘ﬁﬁﬂ@ﬁw%ﬂﬁmmﬁﬁﬁﬁiﬁﬁﬂ‘@M%T@éﬁ
KR — 20 8RR AL — 2N G A LAIMET

%ﬁ%&ﬁﬂ(”ﬁb %K*ﬁ,%%?hAﬁ%X%)%ﬁﬁ’
Sk, ABARKMeGARIN $KGTEH L5 % W % HAFEBSEQ 1D NO:
942SEQ 1D NO: 114 #65SEQ TD NO: 10##SEQ ID NO: 1269 % k.
FRAE L g 25 A SR oh Re MG R AR 0 R B, e 8 o — 35k e o - R E
B, BB -WEBRE., HAFLABKRK. &bfhlE
MR, FRKRE, BAKR, aBER, PBER. FHE. A @HERE
BRIESR., o R EGRE, L e AR ELABTER
Wi, AMFERRBEREN FTRERG R E, QLA
PLERXBEEER, RFLERLDERBARGR K., ROERLEFDH
(RERA) F A SRR LR R &,

W, KK S ketE A 5SEQ ID NO: 2. SEQ 1D NO: 4.
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SEQ IDNO: 6. HSEQ IDNO: 8#§ R LB A 5 Fo/ K5 B A ¥4 2 Baarn
6 AW W AR AR P s 0 BB 45 5 CBS 102221 K AR 34 % ¥ CBS 102222
T2 DNASGA R X9 At RAB A58 S IR E W 80% F) — ey 5k & /7
oSk, RELMEREILAEETE0% B —eg it R k. ke,
A ES SRR BEBRE T Ay Er, i, #3579
Ao O R AR M A K P — 34, ik R ARG AR AR AU B
ARl LA A AR AR 6 55K T AR ) i R B R ) 6 Ak,
A 3 EHAR L ALa, Val. Leu. S 1leZM; Ser5Thr f); &b
%K AspHGluZ 1], Asn5GInZ ); AosibE 8 ALysHArgZ 0; &R F
&k E A Phe 5 TyrZ ey %K., Ak kag 2 L P84, MK, XK
B EAAEZMEIUA, 5-10. 1 5. &1 - 24 "L B0 Tk,

Kk TAEPE LK, LI CA R 7254 Z A BRUA & & Ao
1, AR A BN RUS (8ARIKBR G FEIK) . AP ZABKU23 (234 &,
IR EAK) | Ao/ KAV EAIRU25 (254 RN B K IK) . AR W
MAS Y, K& SEAh "B ARNE R T log EC AL E VAL T-6. 00
( K#660nM) , 4kiklog EC AL T-7.00 ( X#555nM) , ¥ 4hiklog
ECoAILAK T-9. 00 ( X #500pM - 1. 2nM) , 34k & log BEC,HAK T -10. 00
( K#50 - 100pM) g Budk 2k 4,

Ak f, KA Z KA Z A BRUR B AP B X, BP A 2 A BKUS F A
ZA-RKU25, R ROR WA B, TR e b B fe JE PR 6 K
(MinaminoF A, £ L5 Fo £ WM B 5 HF % i@ ( Biochem. Biophys.
Res. Commun. ) 130: 1078 — 1085, 1985) . s FAFZAKU23 (234
RBINRWERR) , REHOkinura® A, B4LF (Pept. Chem. ) 32:
321 — 324, 1995, vol. date 1994; Salmon¥§ A, AMiLF & (.
Biol. Chem. ) 275 (7) : 4549 - 4554, 2000. MG WiF $ WA 4 5
TAPZA KU CNMU) , Jo KR CNMU23) . A CNMU25) . sk (NMU25) .
4 (NMUSANMU25) . % (NMU25) . A= (NMU25) . Wik, DominZ
ARGE TN AR LR EENKA. H. BA. RAAZIER
B F gAY ZA KU R AT S S (A F R W AR R

24
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. ( Biochem. Biophys. Res. Commun. ) 140: 1127 - 1134, 1986) .
Conlon¥ A (A 245 (Neurochem. ) 51: 988 -991, 1988) #H % T
kB XA DA ZAKU2368 — B 254, MinaninoF A ( A 4t 3 4o
A AR A (Biochem. Biophys. Res. Commun. ) 156: 355
~ 360, 1988) £k M T M4 24 BUBKY F. 9% 3 Fo JEHT Ao SHPE £,
KEBWN DYy H T KAAZNKU, B 83705002 T KAA
ZARUS ZISR A5, il SR MIN T 454, & RIEAY 2 A kU C
A C KB LS M E R RAP ZA KUY L 2 AR 00, 1258 35 Ik K 4 3
oL M AP 2 A BKU25 40 30 S 9 A SR B 6 RAX A 24 IR BR o9 M Ry
DominF A (A3 E (], Biol. Chem. ) 264: 20881 - 20885,
1989) & @ € T ¢ Rana temporariaV A ZA-BKUE 45 F . — R 4
Ao NS AW T E, AIEAF IR R T WA KR A 2 RUA 2%
Jr AR e 25K, et — F 9 AF R b, DominF A (% Ak ( Regul.
Pept. ) 41: 1-8, 1992) WAL TH 2N KUS L LR 24, &
550 o AR RS KO A 254 RN B SR K, OF B A 2 A BkUAE B
A A E A Ca R 2T 5 ARA 2 E 9 M. OHarte A (K
( Peptides) 12: 11~ 15, 1991) ¥ T A 24 BKU2565 4 5 . 2%
B8, Ay R EM, RN, AT AV ZEAKU25, K E S BES
o LA BT (KageF A, AP Ak (Regul. Pept. ) 33: 191 -
198, 1991); W, £ LA ZAKUY, EiFHAr 24 KU25 % £,
fArg 16-Arg 1 7 R ARHE 7% I Ao T AL & A Arg—Gly 4K, 428 X A 4 6
B oPE i AL E R A e b E B AR

L P AF 5o Ao, R BAL TIKC K 3k ¢ 54 R B ILF 7 4 4%
¥, WU RE LA G F o, Bk, i HAEARETAY
FERM T4 69C3 3 5] “Phe-Leu-Phe-Arg—Pro-Arg—Asn—fh i 7.
NMUS A T H i fe PARAP 2 245 (CNS) =%, EXAY, £wm)
RRAPZABK (NMU) RIL &, KRRk, T, H5. VTHRIE.
ok R A, FREMBAFHMRE T, RAAZH % ( 3% B
AR T AP 2R ) PR R T Y AN TR KRR P LT o

25
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NMUS R B, MRS amie AR XANMILERER B, £X
AT, 5 20/ TR T sl I8 2 fs 65 4 4 K 308 NMU 5 5% R
P, GRS BT mBNMUTT ARG AR K KAN. =K EC3 % BNMU,
PR mE TR AR IS (LoFA, 2 TAS&FRE (] Mol.
Endocrinol. ) 6: 1538 - 1544, 1992; AustinF A, 5T Wk R
& (J. Mol. Endocrinol. ) 14: 157 - 169, 1995) ., A KA F &I
BT SEMANMUL S, 5+ 2 THCTP --SH (NandhaF A, R 4wk
% (Endocrinology) 133: 482 - 486, 1993) , #LOWANMU 54k 3%
AGCE GBI TR, Ko, NMUMARSFHERERKZE LR E A4
0. AP ZNRRUSTF|R-FIRMGH k. ftaahbkh/E, XKEHET
B3R, e i AKA AR B R e e AR KL ONMUSE 2% T
E By kAo TTHpBR P GG i, ) B A e RO AL 2R P 64 e

Mook, A3 E R A P IR0 90/01330 87, A A AKUSF=U25
ENTHEFAMAFL, T TAY WS dFo 55 54K 2 IR 625 57
WA ARG 8 6 i,

ST T AP 16S1 % Bk L Z AP 20 BRUSXK 5 3 2 45 An
ARG GBI, Kb, B2 KUGIGSAZ4k, 4578
[GSABZ A, 4 KA 81 T 234 - Bk UAe 35 30 X4 A0 4oL 64 Bk 6f & 3y
FHR 6 PR, LR 3 AN SR e 6

£O8RTFTTRKKXMEKRAME s HA R EAKF, HHHEHK
AR AT R R fe X, Hlde, £ TAKKP SKGME S H,
il i HoeMTE ( $ AP 22 & 3K ) 547, Northern®p sk 447, #=2 wRT-PCR
FESPTHRT AL WAHI6SA S IR AR S . HREML, D fa. AR,
BB WA, AR L ER. B AR M. AR, K # (nucleus
accumbens) . B, Fo W P AP E K EE (5 AT AMTEER &
P AE A 100 % 6330 d KA T RT-PCRIEAE A 100 % 64 4885 7 04 & % );
f BAwfes . M. Feal 5B AMEKF R (Fad i 2 FRT-PCRY
e E]) . Hlde, HBREKRFHESRAGEFLRAM TS AEY
AEAM (L A100% ) 5 F520%, WA S L TFN. #l, £E

26
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Vil 3 T FRT-PCRY AT T AR F| LA AKF, MASREKRFAIEY,
FEGE, AEMBEEHREAREXRTFRAMURETHRE LA o miE
AW REKFGFHYM. B, ZAAXTEETHARARTALM
K0, X ARHBRAFERBN (BT Ao/ X A ) 1
RO L e o S IR S

XM ERPLPNICSA S IR AN THZ LR (TR 2 L%
(CNS) A JAWAZ 2% (PNS) ) . WALk, Shf L%, B
o/ P KRB, Ao/ I Mwm. TR FHRR, ek EH A% F L

Wi, £ —A%krs EF, AAATAOEAZENKRTHREEG
MRABA NG BI16S1 58k, Al aha 2k kEaq, A
REGQMBETA T EF NS5 Z A KU, R4 Z 4 BU-8. # %4
JRU-23, Ao/ X AP ZA-AKU-25. B4k m =, Q4202 hE a6 R
KBRIT 505 B 1GSA SR E e A B, M. . ¥, BERKAK.
A, EOh. BE. . R, AR, thEE. B, F. ool W
KB, B, PARE. aT 3. /X AB P AE (£ Y it Northern
Fo/ IMTEFe/ R Z SERT-PCRy M4 2] ) 9 9 L. iz Ly £609%
o, KAMF AR OLEAZNKRZHREG, ki LA 2k
Wi a g 2K 516 1GSA % Ik, Pk R G Fik & Ed A 64
ZARKU, thsk AP 20 BkU-8. #F Z - BkU-23. Fo/ XA Z A BKU-25, A
G REFAR, TN DR Eh. B, . 2. R
Jr.o e, KB, R, K. BRE. N, o WIRER. M. R
WA, A/ XA P AR (£ Tl dNortherndo/ IMTEA/ H € ¢
RT-PCRA-Aracal 8] ) , @ B AT RIKB A5 A £ S SUny RAE R A
3.

TR SE 7y N B AL W I6S4 % Ak, X R b e, B
XAAAEG SR, EMEAEH SR, SR FAG SR, X dXsbyik
AR AW Sk, N T & X2 § Ak o sk A2 R AR X PT A dm bl

R R
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AEROH —AF AT RICS4E B R, IGS4A5 B R OE R
1GS4 % Ak ( LIETGSAAFIGSAB) AL H BRI 45 & S48, AR5 E
KA S HEFE. FAEKRGH, AAVNICSAS RO aL
58 s BESEQ 1D NO: 23SEQ ID NO: 469 1GSAA % Ak X #SEQ 1D NO:
6 SEQ 1D NO: 885 1GS4B % AK#9SEQ 1D NO: 1. SEQ ID NO: 3. SEQ ID
NO: 5. &SEQ IDNO: 7 A4 4 s A- 3069 % HaF B, B A SEQ 1D NO:
1. SEQ ID NO: 3. SEQ ID NO: 5. #HSEQ ID NO: 7854%% 49| 8h %
A, A K LS T 47 £ Baarn®y LW B AR RO S R B B
CBS102221 % 4% #4045 5 CBS102222FF A DNAGA K 5 89 % B 3F L.

1GS4 % B Mk G &4 £ L2 K E5 4 #5SEQ IDNO: 2, SEQ ID
NO: 4. SEQ ID NO: 6. K SEQ ID NO: 8851GS4 % Ak &4 473 B3 5 B
AEV80% R —HegmF @A % HiER, b 4AKELSEQ
ID NO: 1. SEQ ID NO: 3. SEQ ID NO: 5. &SEQ ID NO: 785438
A EV80% Rl — RN S aR, RAAEMRYS THE
Baarn & JL 1 8 A7 4% 3R 7 0 69 4% B4 % 5 CBS102221 X 4R 3 % 5
CBS102222 A7 A DNAIGEA I B9 % B iF R

X7 @, Rk BA E590% 8 —retd s, A4t
AR ZV95% R — e S48, o, SRAKEALBLAZIITh B —
Pty $ 408, e LR B £ 98-99% ) — B Z R, Lk

ABAE V9% B — s % AR, 1654 % 4 3 MR 6,48 55 SEQ 1D NO:
1. SEQ ID NO: 3. SEQ ID NO: 5. &SEQ ID NO: 7 Ff4 4 M F
5| X & 545 £ Baarnty L4 **%H%»& s 6 4% A % 5 CBS102221 X 4%
A % 5 CBS102222 A7 A DNASGA K BL B A R Bl — M, M fe T AT
YA EHEARAIATCHEFNH TR EEZRGBFRFI. KRR
RAET 5 16S4 % M8 2400 § B &,

do o W B GIBLSATH R & X =, AR 691654564 afg ik
ZTREKRG L ek RAELH EMX, K109 R8IEH 5 (SEQ 1D NO:
VAR KHF S KEE(316ANARIKBREIL) HEARILCE G K (H
4043664, TanF A, KI5 (Genomics) 52(2): 223 - 229, 1998)

28



00812265. 2 oM P FE21/60m

BAKA446% B —# (4 ABLAST, S.F.Altschul ¥ A, BB A%
( Nucleic Acids Res. ) 25: 3389 - 3402, 1997) . 5 X AALKE
154 ( 455P20789, K. Tanaka® A, A2 (Neuron) 4: 847 -
854, 1990) AA27% Bl bk ( 561 - 34945 R LB KR ) . A1 HEF
B3] (SEQ IDNO: 1) 485 120 - 86441 4% 31 & 55 L £ 55 380)LG4 18
B2 AR63% 18] — ( 45 37 AF044600, 35 T4 @ B A4 51043664 ) . b,
AEHI - 1I3THEB A ESAA KB AR, 2 F 2R A 3% F) — B
(A.D. Howard¥ A, #% (Science) : 273: 974 - 977, 1996) . W
g, M RKZXPGICSAE P S BIAREERR IR ZHBITREA
M ED FHhR/ A, m BN ZAALGBBERARLER S L
.

ST RARBFEAHADNAKERLAW S e, BAKmT,
o[ 3% T Gn B4 5E GPCRIK W ik W 4% <F K 09 1 SFPCR31 4. 42 A 3 JF 51 4
5F K B ZLDNA X, cDNA AT 69 PCRY™ 38 R R 5 5] AL & 8 o 64 IR I £k JUA
B (St fe ) Y3 (SR aB N, FF5dLem
{2 TFMESFRFA) (LibertFA, #5 (Science) 244: 569 - 572,
1989) . T4 X AT ] 4 8 K (4P M. Ausubel F A, (4T
AW FIATH %Y (Current Protocols in Molecular Biology) ,
2000) k&R AKUE %M.

% MSSEQ 1D NO: 2. SEQ ID NO: 4. SEQ 1D NO: 6. $SEQ ID NO:
8H91GS4 % K09 4 3% 8 /7 5 T fe % %1 55 SEQ ID NO: 1 ( 5§55 - 129941 4%
) &SEQ ID NO: 3 ( 564 - 129942473+ 8 ) X SEQ ID NO: 5 (%
55 - 129942 43+ 8 ) XSEQ ID NO: 7 ( $64 - 129945338 ) o4
SR G MF, XA CTRAFEGES BRI, L H A
Myt A b (R FPE) . 4 A1 5SEQ IDNO: 1. SEQ IDNO: 3. SEQ 1D NO:
5. ASEQ IDNO: 7T P4 % M4 A )5 51 AR B = 5K, A9 8 4L % 24 SEQ
ID NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. #&SEQ ID NO: 8#) % Ak,

£ —AFgFF, KEAWT R HAICSAH ZA B3 k& G
G R SLA WA BN RS G, ML BB, TR AR

29
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B TAGHEANEEHNENKU, HEAHZAKU-8, 2 BKU-23.
Fo/ A ZENKU-25, BhmZ, 2 BHFTRFNGERETER. T
ML, WM. L. BRRRAR. ARE. ZN. MR, £, AR B,
KA. Bl Y. . WAkAE. M. MBR. Wi AR, R/ XA E P AR
( £ il Northerne/ ZMTEFe / 3 € w RT-PCR 4 A7 4 2 5] ) 1
[GSARP Z AR R G . iz 5o R e TR, KA & & % #1654
A 2R AR G g Al LB AP AR 2R R G e B AT
BMITH, MR ORETASERDESGAZANKU, K20 K
U-8. AFZARKU-23. Ao/ R AV ZARKU-25, IR RO RBETAER. T
BL. . AL BEIKAK. AR R RR. . BA¥R#E. W
e, e BB, WL WARBR. M. M. WS, A/ RAF P
&k ( £ Tl dNorthernfn/ IMTEF/ & & ¥ RT-PCRAS 4w 5] )
o PR 44 B 9 3% B b SUE S8 AT R A 91

EHEALBE SHTEMTICSAS ARG FAA TN, $HIFHRA
GT ORI SRR LR BEGHBA; R SRR RS % S5
A5 CHmTI (hdeds Bya] 375 X w65, AR, W
O WMERGRAN. RECRAIKINS ) & T, 44,
W G By A B T A AL GRS S RS ARIT ). AR R R WX oy g 6 R sk
T EN, AFILAI A SEAMAK, wpQERKAR (Qiagennnd] ) PR
ey, B TGentz$ A, EHBEEMAF LR (Proc. Natl. Acad.
Sci. USA) 86: 821 - 824, 1989) , HKHAWZ. $HFBmAETHLAD
Ao 3R G By 5, e b ALK B F A5 8 de e RS BALAS .
B AR 2L S AL B . A4 T mRNAWY A 91,

Fr =AML oy A M A SEQ 1D NO: 2. SEQ 1D NO: 4,
SEQ ID NO: 6. S SEQ ID NO: 8#51GS4 % Bk R ILB JF s 42 L LA, 5
100 150 1-30 1-2, SAIAMRABBABHNR. Bk, KM,
RAAFEHFELSGICSAT R S Bk,

WA AR AR IR Je 80 R R AR NS S AT, M A
T2, QEARRTEHER T He Lk, 1, Fo/R K%,
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MmEEICSA% A5, BAMINA BAFER R ELS SREHGRY
m%ﬁﬁﬁﬁﬁ%M&%,Wﬂf&ﬁﬁ%&ﬁﬁoﬂ%,m%&%
BAFHEEFETATIARE, M A2 8EBHAR. FEH0
R AL S RS (il aimib) BEX . L s 4%
Mo FAWETHAR. FF

AEXMAEAFAEARALLEFINA ARG S BE®. £ X5 M,
$A%tﬁ&&&ﬁ&X#T 7 R S E AR R L R S AR
AMTAILE, K& THLE4E" BRAFNAEEEZT80% (i
é&@o%,ﬁﬁﬁiﬁy95%,Egpﬁﬁméiy97%,%wuzi799%)
o] — PRI K e

5 SEQ ID NO: 1. SEQ ID NO: 3. SEQ ID NO: 5. &SEQ ID NO:
TP 2RI REN BRG] — ALY A8, T4
A cDNAFe AL B ZHDNA G 22 5S84, N T2 & 4 A 1G6S469 4 K cDNAFe AL 1
MK, AN THHSICSAAN LA GIFommreg ekl (g
A 4y B2 *ﬂ#A%#%ﬂ%%%ﬁh&%ﬂﬁ%m%a)%wm#ﬁ
WL, AMBMAGRARANZETHI LR R, dy, Xk
BT BT 5 R E - 580% Fl—, Hk90% Bl —, E4LL95% F—,
FATB w2 oM, R E2 Y8 EEm, 4 E D10
Madm, LZFhAESR2AETR, HRHLEVI5MEFR. &
ik tgt, XMFEHFAEHFZVI0AEEEHR, WA TARLAE V504
Mt B, A5 R AR R 6 IR 4T 6598 I SE 30 - 5OAN M AR

AT RN GHICSAS Mk ( ek B IEABAGE £ P4 At
M) SR —A Ty EORET T & R &M
T HAASEQ ID NO: 1. SEQ ID NO: 3. SEQ 1D NO: 5. %SEQ ID NO:
T3 IR B Z AL 384 i 6 LR, JF o & 2R £ 854
9 A K cDNAA AR 40 50 P, X3k 0 R R 2T A AR R AT 2 & BT M
sy, PR S e BT L, REALAS0% FEE. 5x SSC
( 150mM NaCl. 15mM #7488 =44 ). 50mM Z B 44( pH7. 6 ). 5x Denhardt
Kok, 10% BRBHESE (w/v) . #20pg/ml T3 brék & 45DNAK
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P TA2CHK T A, MERO. 1x SSCT RH65T 5 shik .
AZPRHEZBERPERTHEARTANPBHAR THFELAS
W1 B I 09 3 IT Ao BB,

BAK, mEmie. &k

AZ YRGB QAP S HAF ek, F N AL HAR KW
ITHRKZENEG Emie, EFAMEFHARKAE FTRLYYG SR, A
WARZWIDNAM i FT A ORNA, R amfediid 2 g | 4 5 X sk
G M.

AT EMAT, THREIEKER ZMABARKLN $ iR
%ia ALy, THIAF SR AEBEFNS (FwDavisFA,

ST A g KA &Y (BASIC METHODS IN MOLECULAR BIOLOGY)
1986; AnSambrook ¥ A, € 4 st B 5: 352 38 s M MOLECULAR CLONING :
A LABORATORY MANUAL) , #$2p&, AR BT HkiE, A%, 2«
2y, 1989) W R 6 ik, hle B ASiE . WIDEAR- & BN 69 4
¥ . #4:i (transvection) . M ESH. WM E TR ENFGHL.
W 3L, g, S BB H (scrape loading) . ZREFA. R EE,
F S| Am Imig.

S R AR Otsmbmie, HoaRE., HHKA.
KA. Mmil. LSRR EmIE; AB e, #efamie
Foly e, XEaie, #hde RES2HMSpodoptera STOMmM; ik
e, % 4eCHO. COS. Hela. C127. 3T3. BHK. HEK293. ##Bowes 4 %
me; Fedidh e,

ARG H R R LG, BERGAENEER. HEK. R
AWMLY, W mB Rk, MRk, HEF, BEEHEIK,
WAL, BMEEERTH, REEPHERE. LETRE (F
SVA0) . fdmar. Bamd. §RmS. BRIEXBRE. g
AT ARG BAR, AR EE K ASAT A ERAR, e bR R o AR
WA AT A BAK, B Es, £ 24 T2 RAEA LT
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RELAEFNE, — K3, TERNENTEBEI P44, ¥A. X
FREEBHRTESKRGEMEAGEREA., TR SHXAM A%
B K, #dwSambrookFA 4Tk £BFHEY (RLEL) F
Ak, 6 E AR AN R GR R

ATHBMESAGEGOR>EEANTER AR, BRSH., X
SIRBL, TRHEEG TR THEARBG LK, X AT 5T AL R,
ALK, BPETE QKRR A,

—fin S, FFAGRIGSA B RN T 05 ik 9185, 4Rk e ek & )T
A SRR, SR, STAEMTHRAZLR WKW, £IGS45 K FE50
R EZ B R EHASAE R G (RAMP) 4565t 0, A TH
3%k fr fa fe &y 3 AR A K RAMP, LI R E . R AHE
TN Tk TR ATk 3k A K 16S1 % Bk A= 40 £ RAMP &S fm . #-1GS4 %
B st NSRBI ST w3 e A Wit ek kG AR TR
W, WA S KW B e Mo, 7l RAIRFE KA T XA
Pl Jotlg oy ik kWM MCR R TGSA % AR L, —fm o, X ke ek
A A1GSA % e e, FF i i {2 RIE Tpottering® 7 W w e 4
X, Tl BRI R R R JIUA R kR

ol i A& BT S 0 05 ok W T 20 m I 3E IR M e i OF 440 TG6S4 £ K,
QIR U, BRI, METXAME T XIEEN. Fme
Uik B, RAKMEIMEMEN . FREN. BARBARGEN. L
KA. mRe R, RN SRCRMEN kAT, B ERAESH
Ao/ R A AR PR AT, TRMAM A A TEGREHITE G
HAKREH AR ERGME.

B 5 8

AKPEGREICSA S BATBAEAGH A G E, HAREFA X
0 K LA IGSAIE W A B 344 8 T 1, A 3§ o 3 B 4 1 1GS4 49
AFERR, AR, RARELIRGERXE D AREGT R,
H, W TREEMATEREREHE GG EA, UARFHRMRA 2
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MH w8, Tl SHARAK, ADNAKFELRRMICGSAAHALEARE
AR,

TWgREGmd, Hhedhhik, Rk, ER, FALSHFSR. X
PRA R, KR TR e e, JRWADNAYT AN TAR, & HT
AE 277 36 S PCR& H- € éﬂﬁﬁiﬂ;éwkvwommadmmb@um
WL XA, Ty 3 54 b iy L A A r 6 K T AL kA R
%%@Axf 4ﬂw%ﬂWM44ﬁmmwﬁ%&ﬁﬂ&ﬁ+x$
X ERE ‘fljmﬁ&%am%m&mzﬁLL I AL
5 I5 45% VL Be il 4R AR, AR T il SE DNA K R AE A R R A R M Al e B
Bl kA R0 T AL, X FH i A4S DNAR] A K AS RIDNA A 5 £ 1 ( &
B dMyersF A, 5 (Science) 230: 1242, 1985) . if v il it M #&
BrAR A7 925 (i RNABEAeS LR &) AL F 3k A B F4F AL L oY 4
7 E4 (A CottonFA, FHBEEXAFEMAME (Proc. Natl. Acad.
Sci. USA) 85: 4397 - 4401, 1985) . L% —Agsi £, THi
LA IGSAE AT B TSI X R B A BRI 9 kst e AR R
0 SR vk, MR AR 6 5 kLR P e 8, o BB A i 5 b
T TS TR PR SA AR, 4N AR, EEs.
AT M (R ] 4eM. CheeF A, #1F (Science) 274: 610 - 613,
1996 ) .

W LR RAL Tl B R 16S4 K B 69 R K ki KA
T T P g B B ey ik PNSESL. HAbm. FCONSEE, ek
Ao e, RAEWMAPEIE (episodic paroxysmal anxicty, EPA)
FEth He iR e (OCD) . &5 S5 A AP B K PEREAS (PTSD) © B Wge. A
AL, EAR AR, MANMEATAPEEAL, M dgE, S AEsE, K
Mg, B3, FRAMEAR, MRXEZR/ K, PPLEAZTHK
W, FEMAKFRE, EHEH, FTEHM, HERZEEGE 4,
EER, RKAKR, BE, REE, TEE T, ER/MARK/BE,
BEARFEAF, Fagm, Mk EEER/ S A (ADHD) 5 & f KM,
QAR A, S8R, iR, UM, SRR R, K,
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Gk (B ARG E FTHEE ZMHAKRGRIE), b
R, FBRHEAL, RdkEEE, kMBETH A, Mk, KiEkx, AR
hEHER, TR BR(eBE£8); ¥ (dyslipidemias);
fefEse; "Reb; W EH, alEMmHEE%0m (IBS), XuEMhmm
CIBD), HAEF R AMGERD), Fai AR (notility disorder ),
AT HRRAL, e FREXBERETER, PRERRK, 55
(B ; B, Lexnm, CRHETRHER, X BRE, #d
mE. LW, RASDY. FmaF, 4552 HHIV-13UIV-25] A
BA Eogms R WAL E S84 RN LR EE; AHE
W, vy RARK; XT X, BHWAIMIK;, AEEKL KE
#y HERMIFR I Flafirm. BAK& S, KA 5 584
TM% SR XA A T Sk R T ik AV A R4 (O35 P ARAY
% %% (CNS) ) AMAP 2 24 (PNS) ) . WMA%., S hi 2%,
ﬁ%mhﬁdaW%%%%ﬂ“%#&%%‘ﬁﬁ%ﬁ%\%%ﬁiﬁ
9% F L.
g3 9, T @48 AT A B KA AR 1651 % K 1654
mRNAZK F 84 5 B AR S T & 89 7 sk A S BiPNS 8L, HiAab s, ##CNSE
L, XA oL E, AMHEHELAXMEE (episodic paroxysmal
anxiety, EPA) JEi# 4w 3% 30 52 (OCD) . 4045 J& HiAh % 5k PEREAE (PTSD ) .
Bt e, Ao B, EHMARIE, MARMRTAPFEFR, P&, JEH
A8, IRk, i, yZ’u}i&%ﬁ B RIS/ Ho Rk, e
AT R, EEHAKFRE, BHER, TEHB, HEHE
SR, FhAE, EE, KAREA, BE, REx, BEE PR, B/
W/ B E, ERFEAL, B, Wk AT/ S35 (ADHD) ;
o R R, BAES N, S BR, SR, SR, SRAe
K, o)k, &Gk (AW SGE. FHSHRIE B3GR
JE) , de# TGk, FARAEEAL, BadfeEEE, KRBT de, S,
fate s, M EeEHRB, FiEm FR (wEFRERB); FFHKoE
(dyslipidemias) ; AehEye; "Bek; M EE, QEMHE L L5k
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(IBS) , X smMMm (IBD), FEFRi#AM (GERD) , #FFHHHE
F (motility disorder) , ## HHFTHRRKA, HwFRKEXBELER
PR g, FdEkm. i (HBH) BE Lekn &R
JEAY; K, B, i, AE. RAESDY. Fewmar g, 4F
A WITIV-ISRHIV-25] AC 6 B 45 #odm; R, Wby 65y
Mmir N, B FEH RBY; U TARM; XV R; RHEW
MRAe K WAL KgHm: BERIPA A Pafxrm. LA
=, i o AT A B AR AR Z16S4 % Ak K 1GS4 mRNAK T 1)
FHRBRI T E T RS L A% (I PRV Z 2% (CNS) F»
IR % 4% (PNS) ) . A%, Shf idh, TR, /3 F
K EE, /MR, LERF KRR Foub AR L% T T
HEAT AR ATIR A P R dm 65 N T % M it B 8 09 FR AL RNAK 7 3 o ik
WK T &, #E4ePCR. RT-PCR. RNAEG4E 4. Northern#pif. #» it
CRRX Ak, TRTRMEATEAB TR TEEGR (#F16S1) K
T8 B AR AARE RA R A XA oty X585 0 ik @46 K
SHPE R S8, TR A 8. Western¥P B AT, FELISAS 5,
g @, KREWNE AN T4 W ke R 5 Bl 65 B R A &
457 EPNSE AL, Hyabae. ACONSEHL, QiEHAao L m, AMHHRELR
P4 JE (episodic paroxysmal anxiety, EPA) JEi# 4@ 52 (0CD) .
B4 J6 M AY IR RERE (PTSD) o By, fBE, EAHpARE, R
VPR AP R R, daA A, SR gEgE, WagE, B %, SRHA
e, BTRF R/ fok, S CAr 2T HAEmMm, = EMARTRE,
EHEER, FEBMm, BENEEGE, WG, KM, KAMH, 2F,
KA, w5, PR, LBR/ARE/B 2, IR, FR, hkm;
AEH/ %5 5% (ADHD) ;5 & 4 Fom, A6 3k, S&m,
Ak, PR, SRR, Kk, Sk (Lo R R M Gk
Wbk & R . B ARG R ), AR, FhAKAEAG, AR R,
BRMB T fe, fRdede, AR, MBERERRK, FiEm, KFH (W
xR s sE (dyslipidemias); BRI, "RKek; H M F L,
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QLIEM B E LA RCIBS), XEMMBmA(IBD), B K iAm(GERD),
AR BEFR (motility disorder) , o RH T HERKA, #FF A
EABER AT B, PHRER, NH (B EB); BB LT
Wy, CLAEWREA; Kars BRPE, e, LW, RADW. R
R g, AR R MHIV-IRNIV-25] A B 4 B Fae; ALY iE
TR RPAEAT NG IR E AL REE, ke T AR R AV
FOPEAT SR AE R A AR R, MR MR R IF R s Ao,
364

(a) 16S4 % #48, #3LSEQ ID NO: 1. SEQ ID NO: 3. SEQ ID
NO: 5. &SEQ 1D NO: 7T#HHF®MA N REN K, #/K

(b) 5 (a) ZAMY BB A5, Ao/ K

(c) 16S4% Ak, 4E#6SEQ ID NO: 2. SEQ ID NO: 4. SEQ ID NO:
6. KSEQ ID NO: 88 2 BRI N &, F/ K

(d) 4F*F1GS1 % Bk g 34k, 4Rk 4FFSEQ 1D NO: 2. SEQ 1D NO:
4. SEQ 1D NO: 6. #SEQ 1D NO: 8% % k&g uik; Ho/ X

(e) 1654 3 JK 8940 % £ W 5 X A0 M AF b & T RAMP % Bk,

MEAR, AEMEZEEAE P, (@). (b). (). d). K(e)
TOA SRR, KA, KXWF AR TEH AT T 5 %R
ALY BB RMNE: A2 E% (O PR ZE L% (CNS) 204
WAV 2 2% (PNS) ) . WhA%., S i%. B, f/X Tk
JRE I8, Fo/ XA, LI F AR, sk AR A% T,

F IR T

AE NP AT T F &R 5, #5545 5 e dy S8 A
ARER Lo TN, FRBLAKAELR. ARALNHMES
Sl 5b e E AR ULATAF B 2K AR ) 5 L B AN £ R A A k8
ol AR T R G, TR P R
94 PLAL F g AR B O R AR KB, XS T AR 4o V. McKusick
AN EFEEREAE (il M4 ¥ Johns Hopkins K FWelch[E 5 B
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FAERMN) TR, ReddE54i04 (W2 EmglRHegEg)
ERIRNBOCRETHRALERRROERZ NG L 4,

R ZHE R HRGAKRZ 0 G cDNAXIE B 4475 £
. AR R G AR B R R, i AR AT B AR
PAAMERZRE, WEHTHRIAE MG ME.

ETH LN

AXRE SRR R BERE LMY, RAELXECH (R ETY
W, LA KRAMP—A KK ) 9afe, HTH A LA BRI T =442
[GS4 % Mk 8 L AF Ak, K& “f R4 7 ks AL
K FA AR EGTHRABRRKPLEME SR EH A,

R FHTE, BItHh (LAY ) %A KRR L4L
AL B K. Rmia, T4 AI6S1% Bk ARk, st
TR LRGN &, TN E S M R IZ 5 = LRk
AT H AR, b 46 @M K (G Kohler#C. Milstein, B %
(Nature) 256: 495 - 597, 1975) . triomadd K. AB&fe 2 < 3
A (Kozbor¥F A, A8 %% % ( Ilmmunology Today) 4: 72, 1983) .
FEBV-4¢ K H R ColefF A, €3 & B F 4K F2 9% 3252 57 ) ( MONOCLONAL
ANTIBODIES AND CANCER THERAPY) , 77 - 96%, Alan R. Lissa
5], 1985) ,

ER GRS H T B XELTRE SR LK, A TadEmE
HrsiAt Rk,

A2 iX 2 1GS4 % Bk X AT AT 16S4 % AK—RAMP 5 A4 64 Fo 4K 3& 5T 1) T
AITPNS TS, A, ACNSEE, GIHA o 2La, KHERML®
{2 )% (episodic paroxysmal anxiety, EPA) #EiZ4mi% 6 35 (0OCD) .
B )G AR AP R R RERS (PTSD) . ZMge. R, AR, o
MPERAY BEAL, MR RE, SRR, IR, 3, A MM
fese, FIREBERE/ K, e BT KR, ®=FHPETRE,
BRREE, TEER, BEHEESRE B, £, kAHRE BT,
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RAER, fifwE, PR, EB/ARB/BZ, KRR, #A, &Em
EEHW/ S5 (ADHD) ; S hEHERH, AFSHEE, &M,
BHEFE, SHMERE, SERK, Kk, Sk (o BREESRIE.
Wbk f R, R ARG R ), AR, AhBRARAL, e R R,
PR B F sk e, Bk, FRATst, HIEeE KM, FiEm, Tm (b
ER ) SRR E (dyslipidemias); feMse; "Rk Y FE L,
O BB A S wCIBS), XMt 1BD), W A K AR GERD ),
EANR A FERF (motility disorder) , FHHZTHERIKIN, #HF K
Jo XAE R W R, AR, wm (W Atm) ;s B, Lex
w, QIETRGER; £ BRE, dhwmi. AW, REFD. PR
AR, AR R A MHTIV-1RUIV-27 g B 45 #m; K, wALsTif
FWMB A MmN R EL RBY; S LEARE;, XV K
BPERT A RAE K, A AL MR BAMIER A Plafrm
%, kR, AAVREKIMNTAERAELZL (QHEFTRAZZ
% (CNS) Fo A WA Z 4% (PNS) ) . UWMA%k. Wi i4%h., T
ML, Fo/ X PR G FEE, Fo/Xbim. LRTHEB. PLREBIL
.

4

KK H — A% @& AAF A WICSA5t F K AR EWA IR F
LGB RGEAFGIWELEE., FAHBERZLE LT TH-F XL
[GSAK W g iE b, X3 R T4 A 06 d R 09 — 3R 4, ATk Rkt
T X Z B A7 FARTI6S488 F a9 64, HwPNSESL. A4
. FCNSEE, i o 2w, AAFHEMEEXHELEE (episodic
paroxysmal anxiety, EPA) JEifde & 5 (OCD) . &4 S A4 B 3K
PERERE (PTSD) . BMige. F 4, EW AR, AR AR BE A,
WA A e, S EEE, W, Bk, FAMMEAE, B RERE
K/ Pk, ECAHZEWAR, IR TRE, EHER, F
EHgm, WEKmsx, ¥, Eo, KA, BEE, KRAs, #®
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e, PR, ER/RHB/BE, BIREA, fM, WBkh 2E55HK/
%595 (ADHD) ; ¥ %k, OIESHED, &M, SHEF,
SPAEE, SHEREK, KhE, Shk (B EAESRE BHRHESH

KA PE G f R ), AT B, FARAAL, e E R, R MR
T e, Fadkde, WAZse, BB F Rz, Fitm, Bom (),
St e ge Cdyslipidemias) ; feREsE; "Reb; YW EEL, GlEH Y
ML (IBS) , XEHMmm (IBD), BEFRAB (GERD) ,
EHRE A FERE (motility disorder) , ## HHr R K A, #HdF R
Ja R BE AR sk, AR, Nh (WHNEH); BIE;, Lek
#, GAEWRER; KE BRE, #Hal. LR, REFH. R
AR, AFREWHIV-TRHIV-231 R 6 B 45 Hdhs & wiLs i
?%@Q,W%&A THFAL, REY; s RAERM; XY XS
Bov T 9 B e K m&*%i,%&%'ﬁﬁ%ﬁiﬁ;%ﬁﬁﬁ%o
H%ﬁé,'@¥%ﬁﬁ Rt —3H a5, T RREHNTEL
A5 TR TIGSamAp 2 %%(bﬁ%%&w 2% (CNS) A=) WAy %
A%(MS>L AWM AR, Shif 2%, THIL. o/ T REGE
L, #o/RBiwm. R FHhRmM. kA A % FLGLESY. it
B T TR T T A &b ﬁ@ﬂ%ik&%ﬁ%ﬁﬂﬁ%%ﬂ%
W FHeW. Ik, ﬁvf’%ﬁ% 79, XA B TR TR )
P24 F P GG LD AED.. X EFYE T A TR 16SAFE A LB TR N
R

KT ICSAR AR ERFF. ATICSA BN 24T 6
AT M PARZ TR EGILILN .

1GSA 9% #5 6 s B B AL 5T 466 o AR BEAL, 5T ) A 4] 4o [GSA )5 5]
Cifdo ECPTR ), RO ABBMA LG ARA R XA Lot T 5 44
KRB H R, KERTETICAT ARG DHER . # 4,
A IGSAA 5 A B e s 69 JL W 4, JF 8 3 ad )2 ok 488 &k,
KA, HEHALRNRICSIFF, MeqTaELE, Ak, XEl
BB M R R K R ETGSAIE B & A,
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AT i A RAFARICSAA W A5, TIHICSAE B 57 4%
@% LEABUIDER P REBRDSZKFRAREAER LB EZLR
TRARG ML ER FRITEAGRE ST EE, iﬁﬁﬁﬁ
ﬂﬁ$ﬁ&¢4ﬁ*Aﬂ X by, mB el RE

Lo

gy

AR RICSAIR B A5 KK R X, T 5 & XA 5 5F 34T ik i,
PRAEHTABGHHGERMAE, ARICAXARNGEHLARE £
EROCWR . ke, A HAT e A Z R I6SAE W A,
AT A ZREICSAA R AR B L3 HHARB TG, HERICSAHFF| it
B, BAHYSG T LT Al e,

Ao s, G rm TR, KA. L. R, BA.
M. WAEE. L RIEAIKE (b, K&, PIZER), T
T/AAIGSAAM X F LA FHHAEAR,

WAL AT KSR G R AR ICSAE R B S A G4, vl AL
W egA4 % (founder line) . MM K tsfm R T o B &%
241 (P.C. Hoppe#»T. . Wagner, 1989, £ 18 -5 4#]%54,873,191) ; W%
AR IR FOIR R B RN E (van der PuttenFA, £ 1014
KA F RS (Proc. Natl. Acad. Sci. USA)82: 6148 - 6152, 1985 ):
REJI5 T an e f 65 JK B 47 $e ( ThompsonF A, @ fi( Cell )56: 313 - 321,
1989) ; M ETI (Lo, 2 FafAh5F (Mol. Cell. Biol.)
30 1803 - 1814, 1983); Aty A6 W44 (LavitranoF A,
e (Cell)B7: 717 - 1723, 1989); . X3tk K& W B & ¥ Gordon,
“4E IS W B4 "( Transgenic Animals), B FRA8MF @B Intl
Cytol. ) 115: 171-229, 1989 ( TEMRAKRIHEARE) |

AICR AT 2 LT A fn P 25 A 1GS44: L W eh S L | Fh 4,
BAREmAE A mia 4w W, a3 % (K144
Jakobovits, BATAEYHF (Curr. Biol. ) 4: 761 - 763, 19944% 4 #)
BAR) . HBARWTARA AR R ES, RFE 2 F Bk, ok - &
PR Kk - AP, & Tl HldmLaskoF A ERE (M Lasko% A,

. Rev.
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X HE XA F RIS (Proc. Natl. Acad. Sci. USA) 89: 6232 - 6236,
1992) , HHARTFEREFAF T BB ES FEL PR RE, XHm
JL A FHEE LG RAEFINERETAAG B @mEER, » A
AT AR IEARA G LS d B e

BFHRAF16S44IL W B 5 2] N IR IGSAIE W oG 3 &4k 45 5 i), 45
LKW ATY, w2, SN EIHEAN, S 0s—-%5aH
NRICSAK N R R e85 5] (o RICSIE BB A5 7)) &
AR, Tl g5 3 &4k 3 51 64 ] R E 20 % A 5K 3R M B 1GS4 L 1]
S F ALK B 0 M E B A BN 69 T A, R T8 S ] e Gu S A A5 F2(H. Gu
FA, 5 (Science) 265: 103 - 106, 1994) , ST R A
AT ER, A A ZmE AR P REDGAFILE. & A2
Jo X MAF I REE LM F oo T ARG A M LR, mAa
ST AR ARA G R M R,

— S FAT RN Y, TR NI AR AR ZFA16S44 1 Fo i
G e k. T B Southern 87 3% 4 M7 X PCRELAK * 3h 40 40 28 5 47 2 &
KATHIKWGEES, T d ek, & T4 eI RR T
Wi B W1 KA 0 L S WO Nor Lhern 8P 38 547 . o4 Ze 3K . #RT-PCR
FIAR, FMEIL W B M P IGS43E L B WImRNA £ L K . & o]
COIEIRSNR SR QR WA PE R TR R B ) A e
RAYLEG MBS, RS T —FEMAEY TAMNG KT ALK
[GSAJX Wi mRANS 1GS4 453 AR (45 A 4F 2t ¥e b B = 45 & A% 64 Fodk 45 &,
AT EAR ) 5 1GSAA W Fhd, RE T RLE R F R TI6S4 %
LA AF AL PE SE K G B 4

=M FA TIGSASE IR WAL 504 (Bp AR L B Wt R 4 22 F &
RISk a M. HARARE TN TICSAE L nkaaa4) , THEM
BH. AR, L. RELATAZLKRD GG EK, X kIE T A%
Wi s QM Am T FAhled - A suRB e g
REVEG & RF) R AU vk )T R W & TGSA4E 3K ] v i R GA 69 28 1 v
E KT RAERGIGSAH AN L ARICSA R %, H 2oL n
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WURRXAF AR ESE LGS THY, NOBRRSTEEUE
BT BEDNAS Tk G AW TRES FRAR&SFARLRIA®
ARG ELTRAS TR, BIWERAGEEEYZRATE
VAAS A5 46 SF ALK W AT 1GSA45 K I A A Ao 1GSAME sk K B 0 vl ix
AROG —AF o AR ICSAE R PR E AW LI AR R R L I 54 &
LR TGS K FAAF KRG IR, K5, FARAAL FRATHLY
NPT AEFE, WTHFIREL AL S50 T4 4.

J}L A

AKNW K — AT T ENTERLIBFHEFLAFEEN
ik, QAL HEN (Hlid M) 16S4 5K EL B, 4o
K& LRAMP %k — &6, M5 X% 7 & fthfo/ XTI % 55
MAVRY S . TPNSEEL. Hab . CONSEEL, G s o o u,
RAF MK MR JE (episodic paroxysmal anxicty, BPA) 5 ik 4w 2%
MWae (OCD) . A5 5 M Ay B K PERE AT (PTSD) . BHist. A&, &
BAp AR, MANPERAYRERF, WA RaE, S HEEE, WM, #
i, SRR, MRKBERE/ Sk, RLCHZEREER, &6
WANVK B R, B, FEHMA, BEHEAR, i, E,
KAERE, BF, REHm, TR TR, EB/RE/B2, MERE
T, B, dmkn; EEBRK/ S5 (ADHD) 5 < i hm, 660
AR, S8, SHKE, AL, SERK, KRE, 50k
(o R K PE B dnJE . BHFH R, KA EG mE) |, A, ﬁ
FRAEAG, Jodfn o, SRMBE T o, Fbhd, fedEsm, AR LS
#, HEmm, F@m (e E8); FFEaE ( dyslipidemias) ; J&
WaE; Reb; WL, AW B E 2450 1BS), XM m( IBD),
AR (GERD) , EFH4 A (noti lity disorder) , #= Y%
#”LQ%%,%%%*Ei%R%ﬁ?ﬁﬁ %%R%,ﬁ%(%
Wt ) BB, Leskm, g REs; | RE, hmmif,
ﬁm‘ﬁiﬁ%\%%ﬁ@%,%WEWMWEWWQHQ%%%;
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Fogms R, WA E UG MEEA LEEL EBY %
Wy RARHM; XV E; BHWABREKR, AFEHK L Eﬁ%‘rﬁi; ¥
Kt Z g AR RREFE. AANHGERA AT AT ED T AR
LB T TR Tk, QA A K ALS 1684 4 b
FORMBARFE 1GS4 S IR, M fmif S A0 05 5 8 A vl T A Sk, 4R
FRAS YL THRm. AEXPWBARG RN TARILHH sy L
FLAEW Ik, QIELHILIWEMNICAS KR ELE, Wi ELr )
RAMP % Bk — AL 45 Ak, HEAPF X8 7 A Sodk o/ X T 0 50 5 b 5 VAR 3P
AN TAZELZE (QIEPRAZ L% (CNS) AR Z 4%
(PNS) ). BMA%., S hi Z%. FHMN. fo/X WkIg6 F4,
Ao/ XMiF. I FHRM. ek A % F L
AXPGER A F @RI RT/ RGN (mbsHm), EY%
AN SLE B g £ 05, W SLS P iE S A AT 1GSA S Bk i 3 R
A, TF AW at1051% KKK ICSAIE ., Xk i3/ G HA (a
W) TVGEE TR T F /B, R E LR S g
A, ReWMNETOSEENRK, W TICSASKRTRAEN FK
i, BRI W mshsam (G488 T, MAA. HA. KA. 51
H) . EMTEMSEMG P M OIERKEF I KBELBZHE, T
BHRPACH . bk, R A RN SRS R R BN E
AR KA JE AR R R, TOARFMIEMAM, HAHTHEL
THEA TR S MM EOE BT, Bl e 2mMR G, Tl
TREWA, RHELLAGE M T A LGB, B350 AE TG
ST RF A LA RGN A%, koK @b £ S fe KL S il
éﬁﬁb%%, Mo R TR GGWEE, @B Y Ty
T

R
AZYIIGSA S BRT I T i b 45 A 5 K5 8E (i ah A1) X 47 %)
ME (BHRMN) ALK S KRGS MGTE. Bib, AXW6 %
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RET TRl dmtn e, Empes . 3k, Fr KK E W RL
Wb T R Ao BaAk 8y 6 H 0L, X R W o Btk T2 £ & K
FoleAR, HETLEMR b,

1GSA % Ik 6o £ F oh b, CLIERM S, 18 o, A 2 4% 5 ) 38 1GS4
ST RICSAh e et bR 5, —fxm =, A AT M T TF 5%
MG I A TR B8, hmPNS 4L, #hahm. FCONSE L, @ I6454
DRI, KL BEE (episodic paroxysmal anxiety, EPA)
FET S R IE (OCD) | &1 45 )G #rAh Bk WRERE (PTSD) . B gi. m
Bobiv, EHWARIE, MANPEMAYRERE, W4 &g, SR EEE, IR
AE, Wk, FRAMHACKE, MAREBRRE/ X, MLCHZETHE
W, MK E R, B, TEER BERAE, W,
W, KARER, BE, RANE, R PR, ER/ARH/B R,
MERRFEAT, R, Rk EEHRI/SHm (ADHD) ; w5 5 % o,
QA W, B, SHER, SR, SRRX, %6,
oy i k(o JR KPR B fe R R e R ARG o E) , b
B, FMREAG, e R E, MM T, Kbk, AL, R
R, Fikwm, BFm( B E25); ot B e g ( dyslipidemias ) :
JeRaE; Reb; WiEd, O6mIBELZLE (IBS), £kl
CIBD), H A& R #A#(GERD), EHE AR (motility disorder ),
A RR, Fe T RERBRBEE BH, SBER, 5%
(e Wit ) 5 BB, LEhm, QETHEES, L5 AL, i
WL L. RAEFW. AR, AL GHIV-1XHIV-23] & 8
g Hns KA, WALYT S @BG; MAEEA fEE AR
Wiy RARR AV R BHWAMA K, AAEE; KA
wy AREIIFR AR Fela B ER. BRMTMT S ARG LT A
Br B &), hwPNSEEL. MHifbm. FONSEEL, QiAo 25, 4H#
PO AR % (episodic paroxysmal anxiety, EPA) 4% 4w 5% it 5
COCD) . &I 45 )5 My A B3R ML REATE (PTSD) . BAMige. F &Y, &4 4
ARAE, MARPEARAVEERE, A A, Sl BB, Wik, £
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SHRUEHACHE, MREGRE/ ok, PLECHEERER, &FHd
AARE, BHGFR, TEEHR, BEHR2E0%, HE, T8, %
REFF, BE, RERE, %4%E TR, ER/RH/BE, Mk,
W, Ak, EEEF/ S3 R (ADHD) 3 & i skm, Gitohw
A, S, SHRE, S, SRR K, KRR, 5 E (4
RAE G R, RS R, XM ARG R ), AR, kA
o, Fad R, BRMBET hh, Rk, FiRL, BEREER
Fimm, B (B EH); FFEM i ( dyslipidemias ) ; A&REE;
ek W, CHEMHEELLE (I1BS), XMW (1BD) .
A A4 Bk (GERD) , &34 A FEA (motility disorder), 3
WL R, FoFREIBEERET R, PEER, 55 (4
Hatsm) s Bm; Hekm, QIETRHERA L5 &L, Sl
Ll RAEDY . Femmd g, R WHIV- IRITIV-27] A 6 & %
gy KEAEs WAL A SO MBEA; R EH RRR, ok
Wy KRR KFE, R R; AR ERL MAm b
Mgt Ko Al dtkom. AR S, KW TN T iR sk 2 A S Ak 5
BE (B A RAPHEE (FERA) (GSAR BBk S K5 & WL A
Wy o ik, LU W ICSAM B LR G, FEEG KRR T
S A Dy S A A TRU, R A B A KU-8. A B A KU-23. Fo/ B A
A IRU-25. GG S E N TR a2 2% (@1 AR
ZEG (CNS) PR HAZ 4% (PNS) ) . BUWHA%., wh’s L%,
W, Ao/ X TR T, Fo/ SR, B Fhm. foilfdih
AR FILALAGLY,

—HmE, XERFRAROCETALALEAGEAAARL DS S K
B K5 S W38 e R @ 3 R GARAMP A& % fm e, iX b g e 6,45 & )
ALY, B R, KM RG ML, KB A SR (X
JERE & 5 AR R AR ) 8 MO AE Rk A B AL A A0 KB AL, X
SRR PP E R T

— AP R AR QAR T R E S R RS pH, L ADIL X
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JE R 45 A R G A AR K E R 60 4w e (45 e 22 35 3 65 CHO
mie) . fEXFHE K, Wﬁ%A%ﬁﬁiﬁiiﬁéﬁzk%%%q
RGN EFH N E (fZ 545, pHEM, REKRFEEAL) ,
A A T E R A %

KAk QAWM RA TGS (EdecAMPAR 2 Fu/
SR BB ) W R R R IR AL XAk G A
B LRI R f o mpe, Mokl kR %ok, R ABAR
AEFE B0 A 09 4 DU A B 55 T AR AR e A AL 4 A
AR, SRl B IR A W Wk A |45 52 5H Y.

MTHMALPZRGEAMNIBRAG S —F F L 20+
ﬂ%&%&&%(%kﬁiﬁﬁﬁf)Tﬁt%%f@ﬂ%ﬁ*

AL E 5T ST AR A K AR A A 0 25 A L, R il At 5 4% i Ab
S e B R B AN AR, R KA R B AR R B A6 S
B, A A ARG an R 6 R R, SR, R 5 T4 R 36 T T
Ao 5 A ARG a0 N6 69 4 R Gk B KR AL AL B SR W Sk
T R4S 3B A A A Fr A A DU R E 6 ) A
TH A2 A5 A A% R A A 8 s DL 7 5B ) A A B E W Y vl

Wb, S ko R KK W 1CSA% 4R & R oAk 2 A 60 42 k4L A
Yo LXK GRHET, ok A 7 MM R E LA 16813 4k
%ﬁ%ﬁﬁﬁzﬁmgEQA&é&W&?%im)hk%ﬁmmM),ﬁﬁimgﬁgo
AT -7.00 ( X#55nM) , #4k#k log EC.1A4%T-9. 00 ( X25500pM
“L2nM) gkt log EC.AAKT-10.00 ( X250 - 100pM) .

W, AL —A 5@, & %A T2 54525 2 165
AR BAR G ik, 636

() B LA KA RS IRAH AP, Ak E R L1684
A 2N IK X AR Z — R FSEQ 1D NO: 2. SEQ ID NO: 4. SEQ ID NO: 6.
ASEQ ID NO: 885k Z —fg e, S &4k &4 kL L 1GSA7h 2
MK ZARZ — K FHSEQ 1D NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. 7
SEQ 1D NO: 884 4R 2 — o4 AN BL ) A 3k ik 2 A dT e 4 22 40 Bk U, S5F
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(b) M =4 ZA UL 16GS464 £ 4.

SIF, XL TR T LI T 5] B RAERALSW S A16S4
%R R R RBASY, B g RS P TGS E M, ¥ RSy
[GSAFE M5 AR A AT T4

[GS4 ¢DNA. @y, 4t * B Mk & TR T 2m F

&"J»fﬁf}ﬂ’(/\%ﬁﬁﬂﬂﬁ‘i’ﬂ;bél mRNAAo - & R 2 IR 6 #0285, 4

W SELISA, i ik K AR 3K J il 69 4 o 5 ok, ﬁmﬁi&%yi%
mwmzkaaw S S RE T U~ R S S S e 8 ]
ﬁﬁ%%%&mmw$&wﬁmwi&%m%(@Amﬁﬁﬁﬁﬂa
BAR) . R TRAT LGB 094 kAR AR AT dm Y

AEAETCSAFE T A 69 7 4] (L& FiAk & (LA L H AP ) 15165464 fie

WM FEBFRRE G, ik BB, XA SR 2R
/)’g/i/a\lJuﬁv TR AR E PR A )

Wb, 5 —Add, KPS AN TETI6S4 % Mkt 7.
FIoa, ek AR RS B F REBAL. IS, Ao/ RIGSA
SRAE BRI E oy i XA S, e

(a) 1GS4% ik, 4L3£SEQ ID NO: 2. SEQ ID NO: 4. SEQ ID NO:

HSEQ ID NO: 8§ % hk;

(b) £3A1GS4% Bk, 4 &SEQ ID NO: 2. SEQ ID NO: 4. SEQ ID
NO: 6. SEQ ID NO: 864 % jk g 4 %m o

(c) & IAT1GS4 % Bk tm f IS, 4k3% & iASEQ IDNO: 2. SEQ ID NO:
4. SEQ 1D NO: 6. &KSEQ ID NO: 8#51GS4% Akegmf s, X &

(d) 4 xF1GS4 % phagdudk, 44 *SEQ 1D NO: 2. SEQ 1D NO:
4. SEQ ID NO: 6. #SEQ ID NO: 8#516S4 % Ak &y bk,

MBS, FAEMEXEXAET, (). b). (o). * (d) Tes
5 PR A

Ty An s 7 7 ik
AKPBAET R T& 9735 A IGSAEN 31 JF R R LW 55 k0
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S

FZICSAM W, WMTHAILM Tk, —FF 258G 3T
B HBAAK -, yxﬁi&*‘?‘fﬁ* EW e, A FE R b SR IK &g I A
o CHER R ), il d FLBT BEAK 55 1GSA0g 254, 3 3 3t 49 0] 15 RAMP
2%&%;@v%mﬁﬁm Wy O, 42 T A K L,

N — AT R ARMRESEE NKRICSAE FrE 2 5 m k61654 % ik
BT TG X, XA SEF A g IR Jiae 5 £ 161654 % Ak e B B,

A — Fb Ty sk A AR N R P K k) S A5 M R 1S4 64 L 1]
Rk, Sl XFARROIERA LR 0GER, XLAFRERIL S
. 51, #40Connor, A Z4F L (] Neurochem) 56: 560,
1991 CHE B R & w4 A K| AL e L A4
( Oligodeoxynucleotides as Antisense Inhibitors of Gene
Expression) , CRCH AL, Boca Raton, #h ¥ Wik, £, 1988,
A, THALKEBR ARG ER TR, 2, #lleceF A, B
B HF % (Nucleic Acids Res) 6: 3073, 1979; Cooney ¥ A, #3
(Science) 241: 456, 1988; Dervan¥ A, #% (Science) 251:
1360, 1991) . THARMIELEZRH A Y, XL TAKALEMEFE
Wi, A IR RS A A T 6L A M5 A5 AR L S B AR 4,
JE KM O PR RS, FARERE. B M M. AT LT
A B8 By 6 I FREAE R v BLARAR AP % SRR VNS EEN 2  E
B, X AARBOERPT R ety MR X € 2540 140 R R 3L
Ar ZHRAR 4 F AL RO K W g — %A

H5b, TR A 1GST mRNAK- 30 4% 5 09 4 Mk T8 16S4 % Bk &
K. B LA B 6 KR R AR A RNA (AR 5 4] 4o N. Usman A,
LM AW FIATME (Curr. Opin. Struct. Biol.) 6 (4) : 527 -
533, 1996) . A RMEEE T AR A R T A B A W E16S1 nRNA, M
o TR IGS] mRNAFR B R A AL S Ak, TN K KB M e T4 o K Rk
SR EE, JEJeRNAS TP E . XE, AT A A b e R
HWRBHARY, THERRIH (H2-0-WIERNA) & R B M. W
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BT a8 244wk,

HTHBICSAR A A EW R FH KA L5, T4 8 U
ﬁ%o“ﬁﬁéﬁﬁﬁﬁAqﬁxﬁﬁ”ﬂ,ﬁﬂ%ﬁﬂfﬁﬁﬁf
WRLETGSAALGH (Bp B U BEA A1), Wbk 52 50 koL, &
A STORINIR W 97 ik ok 92 LAY AR M AR o an i A R R TGS, ) o,
%iﬁﬁ,W&%ii%%%ﬁ%&,Mﬁﬁgﬁ&%ﬁﬁ%iﬁ%
PHATERR, RETHBERERARANE Y, IF T A 68 Gy 7
AT % Bk g RNAGY 3 4% R 4 BAK3E 500 6, o, 4643 603 a i,
RN NIRRT R S PN ERESE N RS R Y
M%E%ﬂ&%m%%ﬁﬁﬂiiy%u%Mﬁ%%ﬁk,%ﬂ«A
X THAEFY (Human Molecular Genetics) | $20% 9| E
WRCR T TRAEROBHF k™ (AL MAEETH) .
T.Strachan#=A. P. Read, BIOS Scientific Publishers & ft s 4],
1996,

A E XA T R AT R R AEAT 3K % 5 sk, 6L 36 4] 4o
R 7T B F I T SN S S ' S 7

At 77 A 2 Ji)

MK Cil o 1GS4 % B8y ST P I6 X, ) VA B AF 4 3 30 70 Fo 35 42 70 64 Bk
B F T A IG B8 6 ] 25 F BAR AT IE A B b, X S e B 9T
fﬁvzﬁﬁyﬂkiﬂb/\% VAR 25 5 T 32 0 K X KB A, e

EHAMEX, s &T$%ﬁﬁ*ﬁ@<ﬂ A X W& B
%? RARAME, R POAEH XS AHALY Lk Mo En

— MR SHEE,

ARG G MR Fo LA S Wy T Lkt A, Kb et (i
oG 7 HALS Y ) A

W FMEWE 2 F 3Nkt X 0128, B TS AR
%U&W&HEE&%%&,%%&T‘mmﬂ‘aﬁﬁﬂoé%ﬁ
MWL Tk QL NBEN (B X B A RB I T F5 )
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TR AT Rk ERA. 5, FEHEE ARG I FBRG, W
v ik e ) AL 8 T 6
TR RRE TABEYMKRRIASYH. AGKZE. BRI5H
AW, A HKRAGAR. o LB EAEGHR, SE6H FEHLO0.
100 n g/kgx FARE . K, FER TR A S H N S A REF RN
MG RERE, M EMN T TR, e, B o2 RE
MEXKGAM T RN EZH TR, B KGR TEMa0, TN
A B PE AR R X 8k R e R T 6 T AL BT R AL,
AT PHEMG SKRET AN FHRARR AR, Xh2 ELPrE
B ARA KRBT ECHE B, Wk, e TR S AR (i
o DNAKRNA ), 4] w3 33 4% 0 35 4% Fom A B BK, AER A RN
mpn, M BHARGESS AR, KRG, Bale-FAFEARA.

o 76451
T g A EATH—F FiFwmagelm AL, HR M LA
Ay X 36 Fe 5] DAEAT 7 KRR AR K W 6T

T 10 G AT 0 GAT G AR K AR 69 cDNAHY SL I

Faublla: G AIHEAGE MK (GPCR) 9K AR KW
MPEPCR 56, 1%

# R JK TPCREG B M LR % R 5 & % A # 69 G A& G 48 Ik 4K
&3R5 K W ZDNAA- 9. AREAP 2B R A AR IE I K3k (N . VitaF A,
FEBSi@ 4 ( FEBS Lett. ) 317: 139 - 142, 1993; N.Vitaf A, K#H
4 F 2% (Bur. J. Pharmacol. ) 360: 265 - 272, 1998) #4%
X, EPEBLLsHiskl (TM1) #3 (TM3) 69 AR ATM3L R A 3R2 (12)
Z R ey, & T B (F22) fe i) (R44F2R46) 7 5FPCRI| -

F22 (TM1):
5-CTCATCTTCGCGGTGGGC(A or G)C(A,C,G or T)G(C or THA.C.G or T)GG-3' (SEQ ID NO: 13)
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R44 (TM3/12):
5-GGCCAGGCAGCGCTCCGCGCT(C or AL JAA of G)(A.C,G or T)C(C or THA.C,G or T)GC(AG
or T)-3' (SEQ ID NO: 14)

R46 (TM3):

5'-GAA(A or G)TA(A or G)TAGCGC(A or G)CG(A or G)CAGCC(A or T) 3 (SEQ ID NO: 15)

AT A G E TR TR CRR R Gy R, a3 R4
W9 3K 5k M BRAE T 5 NTR1ANTR2 = % cDNAGY 3 5 4% % R B4k, PCRA
FLAEBO p KA 4T, @4 100ng A KB ZLDNA (Clontech) . 6p 1
GeneAmp'™ 10x PCRZ #F & I1 ( 100mM Tris-HC1 pHS. 3. 500mM KCI,
Perkin Elmer) . 3.6 11 250M MgCl.. 0.36 pn 1 ANTPRA% ( A4
dNTP 25mM) . 1. 5U AmpliTag—Gold™E &% ( Perkin Elmer ) . #230pmol
TP IR ARG (F22) ARG (RA44) 31 4. R f % T95C k1 0min,
A5 HATISAIIREG E o (95°C, Imin) . B X (55°C, 2min) . 4o
HAP (72°C, 3min) . RIEHER S T72C Mk 10min.

T AEAPCRA M, M1 p 1 1/50H % 60 41 BPCRE K i 45 2
B, 5 B A P22 42 RA64F Hy 4 5F E v A B 61 31 4. 4E 55 4 B PCREJ2
A1) 6 S AF T BEAT i APCRA R,

A APCRE S = W A S5 B AR Bk L AT K 2 8, F 0 5846
LRMATRE. RARRMA 2220bpty B B, 122 XA N +120bphy )+
B AR Qiaex—1I™MZiAL &, #] & ( Qiagen ) W B i shAbiz B B, R4
PGEM-T 74 &( Promega A& B AL 5 7 3 7 69 7742 4 45 5 pGEM-T Ji #5 1,
Fldb " AW E IR EM T 54 & % & K A G SURE™ 2% 1§
( Stratagene) . K Z HALm A A £ 4100 p g/ml B¥XH% 4.
0. 5mM IPTG. #+50 n g/ml X-gal (5LBIFM T4 E. 42 Qiagen—tip 20
W XA A (Qiagen) , WA B ¥ 2% 60 8% %32 7 4 5646 JE £5DNA.
HONABL Prisuf™ BigDyd ™4 sk 4 4 35 - 4 3 R R % 7 & ( PE-AB1) |
WA AL, 224 5640 I K DNAE 4T DNAR 5 B R
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KT BT R F R 5] 4 6k

F22: 5-CTCATCTTCGCGGTGGGC(A or G)C(A.C,G or TYG(C or THAC,G or
T)GG-3'

SEQID NO: 14 | R44: 5-GGCCAGGCAGCGCTCCGCGCT(C or YL )A(A on G)A.C,G or T)C(C
or TAC,G or T)GC(AG or T)-3'

SEQID NO: 15 | R46: 5-GAA(A or GYTA(A or GYTAGCC(A or G)CS3{A or G)CAGCC(A or 1N)-3'
SEQID NO: 16 | AP1: 5-CCATCCTAATACGACTCACTATAGGGC-3

SEQ ID NO: 17 | AP2: 5-ACTCACTATAGGGCTCGAGCGGC-3

SEQ ID NO: 18 | IGS4R1: 5'GGATCCCAAATAAGAAAGGGTAGTTGC-3

SEQ ID NO: 19 | IGS4R2: SAAAGGGTAGTTGCGCCACATCTCATAGAC-3

SEQ ID NO:20 | IGS4F5: SSAGGTCTATGAGATGTGGCGCAACTACCCT-3

SEQ ID NO: 21 IGS4F6: SSATGTGGCGCAACTACCCTTTICTTATTTIGGG-3

SEQ ID NO:22 | R74: 5-CGGAAGTTGGCGGACACG(A or G)AC or G)(A or GYTT(A or G)TA-Z
SEQ ID NO: 23 | IGS4F7: 5-GCTCAGCTTGAAACAGAGCCTCGTACC-3

SEQ ID NO: 24 | IGS4F8: 5-CCATGTGGATCTACAATTTCATCATCC-3

SEQ ID NO:25 | IGS4F9: 5-AAGACAAATCTCTTGAGGCAGATGAAGGG-3

SEQ ID NO:26 | iIGS4F10: 5-GATGCTGTITGTCTIGGTCTTAGTGTTTIGC-3

SEQ ID NO: 27 | IGS4R5: 5-GGATGATGAAATTGTAGATCCACATGGGE-3'

SEQ ID NO: 28 IGS4RE: 5-TGTGGAGAAGTCTCTCAAAGTGTGG-3

I SEQID NO:29 | IGS4R7: 5-TAGTAGGAGTGACAGCCTGACTCGGAACG-3'

| SEQIDNO:30 | IGS4RS: 5-AACGTAGATGACTCAGGACGAACCATTTCC-3'

SEQ ID NO: 31 IGS4F11: 5-TCGTACCAGGGGAGGCTCAGGC-3

SEQ ID NO: 13

i i EtOH/NaOAc 7L 3T &k st A4 R & 2 4, SF4EABI 3778 sk
ALk AT A

SUEHNTIO5289 AN R B W 2\ 9 A a5, €A T e % MGPCR K
AR G —E g, BAVE XA I CPCRA 7 #& 4 1654,

Fae] 1b: LA TAE1GS4% M 55 6 cDNA | B o 5o %
i 3T RACE ( cDNA KR st 6yt 38 ) M AoRT-PCRY 37 —F 3514 7
[GS1 cDNAW) = 8 2 25 5 31 . 48 J] 55 Marathon™ cDNA ¥ 3% X /] &

53



00812265. 2 oo 1 3E46/6010

(Clontech, B % 5K1802-1) —RFELGH4EL 5| W12 (API:
SEQ ID NO: 16; AP2: SEQ ID NO: 17) 51GS445+314%, £k Bk
X ¥ A ¥Marathon—Ready¥™ cDNA (Clontech, B F%4 %45 4 7400-1
A 7414-1) E# 475 403" RACE PCRA F.. 72 M W Clontech 3 4 &)
Marathon—Ready™ cDNAJA P F Mrag 45 7, #4T7PCR RACER . FRACE
AR Ly E, ML LA &, JF 345 FlHybond N k.
5 op 3 AL 245 B A ChurchZ 2 i (0. 5M &3k, 7% SDS. 10mM EDTA)
PF65 T L2408, K5 AEA2x10cpn/ml “PAIZE16S4 cDNAZE
AWMAMEE AR T66C & K&/, 4 MPrime—1t 114K #] £
(Stratagene) , FBAL S HRLGH 7, @EEMITLBAL
~"PJACTPH 16S4 cDNAJE AL AL 5471 23L& >10"cpm/ n g, 485 5 3%
)z (2x SSC/0.1% SDS, ‘£, 2x30min; KiJ50.1x SSC/0.1% SDS,
65C, 2x40min) FZRZE L X HE, g avgda, hH&naKk
AKX R, LRI pGEM-THR A P, I 4o b ATk 3 5.

B 1GSA4%F 5+ 31 # 1GS4R1 ( SEQ 1D NO: 18) A2 [GS4R2 ( SEQ 1D NO:
19) (AR SLEEUNT L5526 DNAA- 5 v % it ) 23 A fs cDNA Y 5 — 46 4%
£5 RACES#7 /5 A T S EHNT1886 A7HNT1887 ( K1) . iX 3k % B 1684
cDNAJF- %) 6 L at 4, SFA e @ (9 8RR B W B, FIAE, #1654
97 51 1GS4F5 (SEQ ID NO: 20) #21GS4F6 ( SEQ 1D NO: 21) sFA
fia cDNA®Y 5 — 463" RACES A7/ £ T S RHNT1874 — 187847 1INT1902 -
1903 (K1), X5 Eaf T SaI16S4 cDNAK 3%,

oo 2l IRAT 09 BT A - 9 3 B, &L 4 K T s ik A AE 69 S — b i 7
SVBF, CHmAME AIRILZIRFM-3 (TanF A, K K405 (Genomics ) 52:
223 - 229, 1998; GenBank%: 5 AF04460042AF044601 ) 3 AH L 69 #74%
AR =300, AT A IGSAHRNAL R 9 B A, Je 4t jo 7 e 45 09 Ko tF
T, BoAb kA RFALLZARNAGMaster Blot™gE (Clontech, H
G TT70-1) 5 "PAR1S 6 £ BUNTI90346 A B BE ik 47 20 2. 1 ¥ JLRNA
RO AR, muwals g, §. #8. 5. =£8. TRIE. KWK,
B, AR F RIS BT S,
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W T wtik 55 B 5 R 04 TR ICSA% A5 7, B KA
A A TARNA L 34T T RT-PCRF) Bb 5 M 5285, £ A 1GS4%% 531
IGS4F6 (SEQ ID NO: 21) #3351 4R74 (SEQ ID NO: 22) , g —
N AR OIEAZE IR T 2R 1 A2, & KB A5k & 24k
CA.D. Howard¥ A, #}5 (Scicnce) 273: 974 - 977, 1996) . A Ik
JLGPCR FM-342GPR38 (K. K. McKeeF A, K W45 (Genomics) 46:
426 ~ 434, 1997) £ A éf;G)CRﬂuiéfu%ﬂ: (TM7/C3t B W3R %) Mk
8. RT-PCRE FAE50 pn 1442 £500ng & A A f% 64 SRNA L 47, A&
WAL L R 09 A 4L A Ti tadM A RT-PCR £ 42 ( Boehringer, H &% %
[, 888, 382), RT-PCR&4F 4 F: F55C ii#?“}?MSmin' T94C % #2min,
MG 204N 98 3R 69 B 32 PCRR M (T 94 C % M 30sec, T 60T ik X
30sec[-0.25C/HE3R], A= T68C 1M 2min) , Fo 5 —H30APCRI I
( T794C Z#30sec, TH5CE K30sec, ##T68C AP 3min[+5sec/
MWL) o RAFVA68C Tmin® 20 4F2EAb % BE4F A 45 k. 48 B S H AR
W SLEHINT1I903 69 45N B B, i id Southen ¥ 3& 547 B R = 4. 450
Qiacx [ M™X A & (Qiagen) , WEIL 4L 54K & £ 38 +690bp
AP JF LB B pGEM-THAR 7, 5 A S BHNT2210 - 2212, X3k & &6
S MR L3 ) B A AP BLAT 69 1GS4 cDNAmb i 5 2 B

W T3 A G 69 1GS1 cDNAwb i - 5 LA 8K R A8 3 40k % 8
Wb it T 25 Sh 89 1GS44% 5+ 3° RACES] 45 ( 1GS4F7 - 10, SEQ 1D NO:
23-26) . frk A AFIHMarathon Ready™ ¢DNA ( Clontech, B E
By T414-1) EAT# AR F# 3 RACER ., FICS44F 340 (4
N TCSA4F 51384 it Southern P 1 4 ) & FlpGEM-TF, =4 %1%
HNT2289 - 2290 ( AP1/1GS4F5->AP2/1GS4I9 ) . HNT2293 - 2295

( AP1/1GS4F6->AP2/1GS4F9 ) . HNT2296 - 2297
( APL1/1GSAFT->AP2/1GS4F9 ) . HNT2308 - 2310
( AP1/1GSAF8->AP2/1GS4F10 ) Fa HNT2253

( AP1/1GS4F7->AP1/1GS4F5) . ﬁ%iumamthon Ready¥™ cDNA_L st 47
) # 4 5 RACE PCR R B = % % [ HNT2279 - 92281
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( AP2/1GS4R6->AP2/1GS4R5) . (& &E: JwAP1/IGS4F5->AP2/1GS4F9
36 50 B W A4 R 31 sHAp1/1GSAF5 6 #1 % RACE PCRE K 5F J 5] 4 2t
AP2/1GSAF9% BB K F G ICSA4F - H B A 8) .

Xk S A AT R S & b ok — A A B 65 1654
cDNAwti% /- 51 £, 1'—4/(4]5*\ FVIGSA% 2 ) 5 09 K 5. 16S4wmbid /7|
FEDNA K- 9 2F & 3R 5 50 AR % (EST) 44 % (dbest) #93F 5 ALk B85 ] %
P % (Blastn; S. I Altschulf?/\ BB AT 5, (Nucleic Acids Res. )
25: 3389 - 3402, 1997) R 7, A 5IGSAwmt4 5| B354 35 AJEST
J 5 (45 NABAT4) (R ER R E —H4EIL100% ) . EST NA547443°
gy Lt — 3 2 AP 1GS4 DNAwmbi: A 5 B 2 8L L5 BT A3 4k f1i%
KX (3-UTR) . %o, X2 F#H £ 16S4 mRNA 3-UTR&) 5 —4HEST (1

MR IX LESTH 3 -UTREH T 7 9M 65 1GSA4F 5+ 31 % ( 16S4R7 - 8,
SEQ 1D NO: 29-30) . 4 M 314 16S4F7 (SEQ ID NO: 23) . 1GS4F11

( SEQ ID NO: 31) . #21GS4R7 - 8 ( SEQ ID NO: 29-30) #5 % #r#
&, ek AAFEHHMarathon Ready™ cDNA Lt A7 #1 BPCRE . I
PCRY T95C Mmk2min, K5 HATI5A MG TP (95T, 30scc) .
B K (65C, 30sec) . Fortfp (72°C, 90sec) . mEHR BE T2
Chik10min, RALAME FE44F TR THEPCRE M., W& 264 +
1630bp#3DNA |t B, JF St B B pGEM-TH AR ¥, K45 F ) % & HNT2311.
[INT2312. #2HNT2317 ( 1GSAF7/1GS4R7->1GS4F11/1GS4R8) ; HNT2313.
HNT2324., 1INT2326. A7HNT2328( 1GS4F11->1GS4R8 ); HNT2314. HINT2315.
Ar1INT2322 ( IGSAF11->R7 ) . W1 %646 5 1630bp PCR B B 3%k #F L B+
HNT2363, % K % % W A % HuMarathon Ready™ cDNA4E J TGS4F11/R7
oo THA NG FH TG AATMMCEH2nink, #
PCRAFSEATIGA IR T M (94°C, 15scec) . K (65C, 30scc) .
Frrkqp (72°C, 2min) , K 7 P20 3R T (94T, 15sec) .
BK (65T, 30scc) . Aozt fp (72C, 2min; +10sec/HPhE) , wJS
ET72C Tmintg 34 B, X5 B0 5] 2 A4 R ALIGCSA cDNA R
A5 CED) . A LT mbE 5, SN F LR T2/”A
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SEE, ASABHBIEER AR, XEERFINETABETH S
Ak, HATH X R B 69 cDNA KA A& 4 TGSAADNA ( SEQ 1D NO:  14#SEQ
ID NO: 3) #¢IGS4BDNA (SEQ ID NO: 54sSEQ ID NO: 7) . A4 /4 5
WA R IR, o 048 T 1) — i A2 A A48 55 B
( 1GS4ADNAA= 1GSABDNA Y 5 5555 ~ 5742 ( SEQ 1D NO: 142SEQ 1D NO:
5) A 464 - 6645 (SEQ 1D NO: 342SEQ ID NO: 7) ), a2 &1
PGCR4 @ Jit A7 4 4F 18] BobE 65415 (SEQ 1D NO: 242SEQ 1D NO: 6 )
A412 (SEQ 1D NO: 44=SEQ ID NO: 8) ANRAMME G, Kak®
FRESH (] KyteFA, 2 FAWFLE (] Mol. Biol.) 157:
105 - 132, 1982; P. Klein¥ A, £ WL F 4o £ 4 50 5 3 W Biochin.
Biophys. Acta) 815: 468 - 476, 1985) AL$ 7 A 4L 7 A 5 % 25 #3 1%
W T 5 — ANATGAL S % B F 4 T 35 Konak #HiFA 4 750 W, @ i A &
T ik Kozak /7% W, WL IGSAA/BA G Ji A T H d1 4 — A W B R A2 42
K A412A 88 (M. Kozak, A (Gene) 234: 187 - 208, 1999) .
e, LRARHBRAL (LET4) WH—AMTCRY., 540 5 A%
M B, 44~ CLGS4A/BDNAY 64 55947, 999, 1202, #212164% ) $ %
U B0 RIR R SR 458, W 54 (1GSAA/BDNAF &4 55 138145 ) 45 T
3-UTRA. & 8 694 & J A 90 4 A 1GSAAPROT ( SEQ 1D NO: 24+SEQ
[D NO: 4) A21GSABPROT ( SEQ ID NO: 6#4sSEQ ID NO: 8) . (5% 1:
A 36 AR W, IGSAAPROT A2 TGSABPROT A 514X, & 5 % 00 T 45 (4154 5k
) o), ANSE g B IR, FRREI A G R T AR AR R Ak A R
B WO, K40 £ 5P IGSAAPROT A2 1GSABPROT & #f 34~ 8 J5 B A 36 4 46
AKT) CEE2 AR T, 165435 — M. 1GS45 5], R & &1
WHFAL NN R A ) | [GSA4 G I 5] 3P T1 69 25 M 3R 8 & Jf 3 &
6 =) Rk 2R 55 AFRILGPCR FM-3 ( %3 5-043664; C.P. Tan A,
AP (Genomics ) 52: 223 - 229, 1998 ) B4 w4k 19 B b ( 4L 1GS4A
$226 ~ B424L RIK P B A 46 % 65 5] — 1)

1GS1 cDNAJF- 3 5 DNA S 38 5 64 5] % m&% FATH S 58, €l
WIS W AT A6 (B BLE2) -
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o KILTANICSE cDNAKGS-UTRFTA G I0AESTHFI L& H (4
S W61169. A1432384. W61131. AI023570. FO1358. FO3770. Z38158.
R40869. R37725. #H11333) . 2ASTS ( o 4x 545 .5 ) ( 455 G20615
FG05725) | Fe IR 45 5) ( 4 35 AQ078563) |

o ST % 7 NASATA %5 By 1 GSA % #5 /1 5 85 3'5% Ao 3-UTR & — 3K 4
(R ESL) .,

o KILT WA2A KHE A o w3k 5] B AR EOW R B R )
“TAENAR ” G ¥R W75 (45 AC008571, MAACO08571. 1,
19998 A3 H R4 ) , K P HRATAAN S B 69 R AR 5] % 4651654
cDNAJ 3, XS R B A TRt 2 T R R 89 16S49 2 F, WA
) 3L 3L BLTE 0 W AR e K 9. AR B AT AT, 1GSAADNA (&,
IGSABDNA) /-3 R SF R 6942 F 558 L4 F: SFRF1 (51 - 780
i) . PR T2 (FH781-8654%) . RT3 (5866-9914%) . Fu= 9}
F40 5992 - 165841 ). ACO08571 K B 28 5 5 J& T 1 GSAA S 45 3k 1 A2,

o KITEARXAESTEAH (4 5HII359. R13890. R13353.
FO7531. F05108. #F05107) , o % B eDNAK 90 48 335 15 1GS4 4k
A2 RT3 Rk . KMt R F2EHADNAK I 51654 483
FILAERF., THREZCAESTAHRALC B TFHEFAITAY,

o BAERXAT &M F2H2MNE MG LR (H 5
AQO194 11 #7AQ015065) .

L BAVLE LR R 282 B 51654 cDNAAEY, BT W
K3 (X4 048) 94T A ANKF S LB, RNELNT 6
4 64bp ( IGSAADNA Y 49 5: 866 ~ 92942 ) Mk ey iF % L. £4, KA1
REBRT 2 SNG4 F AR, KATVH XA 5] 45 % K cDNAJF 9 4
[GS4A-64DNA ( SEQ ID NO: 9#4sSEQ ID NO: 11) . iy T iX A8 K i 4
MAAETIRT2/9bRF3AK, MEMb R EGRGNMNBBR AL
NG 7 B ST RE A R AR A S S g W Ak A, PSR T3 e NG
M 8 de o kL X AP T 45 T AR S0 AL 69 TGSAA I AL AE 45 M R G Kk ik
FAEAS AL, G b ey (A A2 ) 2964 B AL 09 4 & ST AR 4 1GS4A-64PROT
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(SEQ ID NO: 10#=SEQ ID NO: 12) . IGS4A-64PROT/F % & 3 KP4
M BT EFEG R OASAS LMK (38 T IGS4APROTH TMZ #
®1-5) . iﬁﬁ%%%%“f"bﬁﬁiﬁ%{’#ﬂ%'l&

AEHATAI00rg/mlBFFHEGIBEEIR LG, ¥é
JFLHNT2322 ( 8,4 (JS4ADNA«H7)\)%&) SRR S Y fwmi
T Innogenctics N.V. ¥ 2 & ( 1CCG4320 ) A= £5 %2 Baarn &
Centraalbureau voor Schimmelculturen ( CBS) ( 43 CBS102221) .
WK LEG S & F & RFDNA, A N R AR A, A0k
[GSAADNAK-#| A0 ) .

LRATHEI0pg/ml X FHEGIBER IR EZE, Hos
JUFEHNT2363 ( LA TGSABDNAKGEA K 55 ) o9 20 8§ W Bk & 5 1, JF48 3%
T Innogenetics N.V. @ #% & ( 1CCG4340 ) #= 47 = Baarn %
Centraalbureau voor Schimmelcul turen (CBS) ( % 5 CBS102222) .
W R SLE 5 B S FEDNA, AL BERAMNE, KL
[GSABDNA - 9 40 15

9: 545 20 WA Z A BKUAECHOG 16-1GS4 a0 I8 I i 564 1 N 45 2k %
4 o1 T AL

Tl 2a: S AAL ik AMA

A. T 1GS44: 4 CHOG 1620 j8 64 77 3 A A 4

R P AR T OF A M E & A 1654 DNA A F) 8 4k 4k
( 1GS4-pcDNA3. 1) 5 SuperFect4£4 &K # (Qiagen) ; £ 10% FCSH)
Nut-Mix F12 (Gibco) ;5 0.028mg/ml X K% 4 (Gibco) ; 0.22mg/m]l
M A (Gibco) .

AT Bk 3 eg M4 2 10% FCSHNut-Mix F12; 0.028mg/ml
K K %45 0.22mg/ml % 4; #0.5mg/ml #4445 % (Gibeo) .

FRT Falaik: wH#EH (Qiagen) Fik A SuperFect 3k 4 X,

M AT . B e 2430 7 £250% 4. BAAILMAO. 6 g/

Bl JUADNAKD p 1 SuperFectd5 KA. 2400 )5, #3325,
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B SUEHETORIERRAR AR ZH L WL, BERT-PCRAs
Northern#p i k %5 % % K 1GS46) fm i, &, 14,

B. 1 TFLIPR 92 8 65 55 ik Ao 414t

2w Jie, 6 ) &

AT aled g, RAT TFAHF P Fd. PR ZIL696
Fut (Costar) ; ¥4k AKIFHRIL HEM10% B4 ik (Gibeo)
# 2 Glutamax (Gibco) #Nut-Mix F12 (HAM) ; 34544 5% CO..
37C (Nuaire) .

kAT T AT 24 RA8E, ¥t 0 HE AP 2] BB R 3R
AP, A8 3T ARG AR 5 L 0. 8x10 TR/ 3L, 24/ B 3EJR 6
T A2, 2x10 "Mie/ 3L, FrA F B XA S0 T obiTH.

FoR Ak

HTHERAAER TG T, ML m S8 7245808k
FH, EAEF, ARAFLU0-4 (Molecular Probes) , XA 4L 5459
RS, 2 AE488nmx BIBK L JF A 500 - 560nm i B & . i
EAEAPME )L FAE IR, MmAPluronic acidk 4% & 3 B 645 )8 Ao
o xt Fe e R, S F A R T A Probenicid ( —#F B & R4k
EREWEUEIE DIV E SR L PR ) AL

HOR T F 5 A

o 2oM¥EHK&: lmg Fluo-4 (Molecular Probes) & -J443
p LAKKDMSO (Sigma) . £ ¥4 4T 20T,

e 20% pluronic acid#i®: T37CH400mg pluronic acid
(Sigma) & T 2m14&/KDMSO (Sigma) . 4 T 5=,

o ##/pluronic acidi®&M: Wi M, FFaiey i i
#&520% pluronic acidi®s ., £H 5Spluronic acid&y &K JF 5 )
H1nME10% .

o 250mM Probenicid/fi#&: #710mg Probenicid ( Sigma) &
T5ml IN NaOH, Jf % 5ml# Aw20mM HEPES & R 4 B L #) Hank IK, BSS

(Gibco) R4,
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o FEL A#&: 10. 5mlF m20mM HEPES #3 R 4 B 21 6§ Hank KK, BSS
(Gibco) . 105p 1 Probenicid. #2101 1 IM HEPES.

o Wik Ak & H20mMHEPES (Gibco) #2. 5mM Probenicid
0 R A2 69 Hank IKBSS (Gibco) .

kAT T W B R AR P 2T, S 2mM 3 R R 5 20
% Cw/v) Pluronic acid¥FHRARA., WL PRBEAKERIIK, XK
ALt mie . 4 AMultidrop ( Labsystems ) F 100 p 13 KA
SR ALY, RS % CO.. 3TCHE M PR m3004. &
THERFRE, AELREEREH, ILAGFFTRELAMEY
BH %L, ERERG, Rikkg ik (A3 tDenleymia i)
A et a3k, H R R R EAR £ 3 vl B3 ££20. 000 - 25. 000, AwA
100 n 15 Mok, ¥ mpeT37TCHR, AETHER

C. &% -F by Hl &

W E3IuM (2R EN3x) MM TaF ik, sFTRERRWE,
W K L B30 n M- 100nMeg K25 3. PT A IR AR A2 £ 40.1% BSA
(Sigma) ¥ 2F i 'V #FR 0,

N T TR MA AR AP A KU25. K KA B A KU23. HAb
Z A JKU8 (Bachem) ; #B % Wik #Mm20mM HEPES ( Gibco) #00. 1
% BSA (Sigma) & R4 & 2065 HankK.BSS (Gibco) 5 F#: k. F
JLE 963U (Costar) .

D. 5255

FLIPR# B A 303% H & 0. 4secBE BT K, B E1, 50 n LAAKK M,
BEREG)E1250 ], pEEIZA00 [/sec, Rk,

s 2b: 4R

AT ELIRILGAE G BEZIR (GPCR) 1GS465 W R BLik, 1654
C1GSAAA= IGSABW AP X ) A8 45 2 B A9 §£ (CHO) Zmja .
W T R i 1GSA8GG A a8 B AU, AL A 4F 2 69 CHO 4w Je k. iX 2ECHO
an e A% 58 K XGA& BG16 (CHOG 16, Molecular Devices) , € ZGPCR
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@ BB ” (G.Milligan. F.Marshall. #S.Rees, (GCa 16
ABRGCE G EY: HAIMNBAEELGETY (Galb as a
universal G protein adapter: implications for agonist
screening strategies. ), TIPS 17: 235237, 1996) .

*F T A GCHOG 16-1GS4 %0 45 3¢ b s A% T4 & % (FLIPR) E
AT Ak am k, B m S T KBRS E . AN 2 A kU2s
G AL 10nM, F1 T4 K6, BER o9, B R A4 5L, A, CHOG 16
1 e Ao 43R 35 — At K K IR JLGPCREICHOG 1648 i, R K K AF 2 ARk U23.
IR 1GSABy Xt 5235 25 R %% T |4,

WS, AT IGSABE A H A KR AT 2 BKU 57 R 09 38 4 #1
P (X TIGSAAAIGSAB =4 ) . £ M 10" - 10 "MA, ¥4 24 BkU25.
KA AP Z 4 RU23, AP ZAJKUSLAFLIPR 528 3 F- 45 5+ 69 W 16S44
0555 5. A K 6 BT A AR AY A KU H AR ER 5] R 1GSABM AR R 3 K
BME, LogEC, i A-10.09 +0. 08 ( #AF 2 A~BKUS, n = 4; 80pM) . ~10. 61
+0. 08 (A Z 4~ KU23, n=10; 50pM) . #2-9. 14 20. 09 ( A Z A4 BU25,
n=3; 1.2nM) . Kb, AT A 3F KR 5] A4 R 2 IGSABR A A&, #
WA Z KU 3% 2 ARG R R Fh A1, M IGSABR X B2 X 2 &
TH3a(AZAJkU8). BW3b( A ZA-AkU23) . o B 3c( A Z A IKU25).

T IGSAAZ R, KM TARAK— 5 g Fo B, 12248 R % 74P
ZAMKUBK T — B 1GSAZ AR 0 B 4T B Ak . TGSAAE LoghiCodlidn F: AP 22
A IKUBH LoghC. il = -9.3 0. 09 (n=1; 485pM) : #P 2 A kU238
LoglCadh = =7.27 0. 16 (n=6; 53nM) ; Fodif Z A BKU2569 LogECsfh
= 6.1840. 14 (n=3; 658nM) .

AP Z A PRUBLE 1GSAJ6 A 69453 | B 25098 3% 2 4k A18 B£Gq/ 11
AR EGAE G, J o, CHOG 16-T1GS4%am I &4 B 1 cAMP JL 2 K T R & 3% 4
ZAMRUBC 1A 10 p M) B9 4%, L IZ TR R 5Gs & GHE GABIE( &
HABF) .,

S 3: A S ME A KBS (MTE™) F616S47 %
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1 MPrime-1t IT#&X A &"™ (Stratagene), B MM ZHEA[ «
—“P]dCTP¥ A TGS4A DNA ( %k A pGEMT-hIGS4A[1CCG#4320] & +730bp
BamHI/HindITT4# A b B ) 2 S48 £ ED10%cpn/ n g. i@ it
Scphadex G50 M ¥ 2 kr 23845 55 5 Ax it 4h ALk, T95C &bk
dmin, JFMmALxpresslybZ: K ik £ 4% J51-1. 5x10"cpm/m1, R IRAE M
MEdfi g, WA SMe R E (MIEM 4 5] ( Clontech, B £4 %7775-1)
AEExpressHybi& ¥ T65C fiZ £ 30minfr 2o 5 it 4% .

& L MTE M9 M 2x SSC/1% SDS T65°C i #20min, 5k;
RJ5 0. 1x SSC/0.5% SDST5H55C ik #h20min, 2:4k. Kzb)s, ibidsh
Xt (Cycolone Storage Phosphor System, Packard) 4 [ ) 3%
HARH (W), #MA0ptiQuant® £ 2 H % 4 (Packard) & w9 4
MTE™ 51 69 4 X348, xF 6L A RNAWY R ) BE 5 4% K 6915 3 B ) R £ Wy %
GAL L RAF 6 -F W K455, WA K AT 8 DNARY 5E,5 35 11 6942 3 5%

JEAAAE AR AR T 1GSAFGE 69 M 30, 45 5 3% 54K T K W AF 14 DNA 84 4F
oo A ALAE A BTG

i i Wy A ANME R k%ﬁfﬁDNAxﬂﬁ@J W 455 (A e
WxAE5), EHHARNAMS ERFI A6 428, Bkl s
155 T A A A RAL T H 560, B EICSAMMeg. s T %
A C100% ) P8y RXKF2E, 124 TE’:]?

Je 4 1GSAM L 5 F 69Nor thern 8P 3% 4 #f

M Prime-1t 11X A 8IM( Stratagene ), #Mid AL L HEA[ o
~“PJdCTPH A T1GS4A DNA ( k B pGEMT-h1GS4A[ TCCG#4320] # *730bp
Baml I /Hind 1146 A R B ) A S M AR E R E>10%cpn/ p g, il &
Sephadex G-50 EAT ¥ Z A7 T84T 5 3 B 470 AL - &, T95C % b
bmin, JFAm AExpressHybZe sk £ 4% F1-1. 5x10° cpm/ml. AR BAE
B85, B ANorthern¥7 & (Clontech, H % %7760-1. 7759-1.
7767-1. 7755—1. #27769-1) feExpressllybi& ¥ T65C f 4 K 30min
For Je At AR

63



00812265. 2 o 1 ZE56/601

& X &, HNorthern# i& /] 2x SSC/0.05% SDS T % i 3%
10min, 4X&; %G MO0.1x SSC/0.1% SDST50TC ik #40min, 24k. &
Bha, M EE KA A FH (Cycolone Storage Phosphor System,
Packard) FoXH &I h M Northern P 3 A4 A . %. Northernfp i )
28R SR T W6,

Northernfl’;‘\ ST ERMFE M 2L (54 463) R K2

C—HE, AFHLPHIT EH5RBEOES (2.1kbéFEAR) . A
%%‘#ﬁ‘ﬁﬁ WARAR. fofi. Ao Z PR T 4255692, Akb 4 Ay,
AR . RRAE, PR RATRBGET. A THEHER, A
Northern EA& R £|2. dkb 54, mAEMIEMS] L9 8] 3% 2 5 Jr 544 2
LASH (wh . KIWAE. M. Bt fefirt. Bk, e, %,

Rifrd)

%5 T ERT-PCRY AT

E A A LightCycle™L E ( Roche Diagnostics) ##16S44%F 3
TagMarf ™K 4, 1 52 8 5T ¥ RT-PCR (Q-PCR) , M &Z T R AL I
#1GSA %A K-F

Sl ba: 9B RAY

A. cDNAS A%,

A 3% 45 0T, ok A AERNAZLT £V( Clontech, B & % S-K4000-1
£K4004-1) ¢33 p g&RNAM3U DNAse I (Life Technologies, H &
% 5 18068-015) f£30 u LR FAk42 (20mM Tris pHS. 3. 50mM KCI.
2oMKC1) F TR B AR 1554, AR T AL75 £ o9 L B ZHDNA, A3
Bl 25mM EDTAGF T65C ik 10540 k&L B f. $52. 6 1 g ZDNABG &
WERNAL 1.3 1 g oligo(dl) ( Life Technologies, B % %4 %
[18418-012) B K, JF4 AOmniscripti# 4 5% ( Qiagen, H FE % &
205111) B MOBAE fv R A 25 69 7 FAES2 0 LR AR F37TCHRMA
Wt A7 4k sk, T93C kS5 4P K #EOmniscriptid 4t % &

64



00812265. 2 o P E57/601

B. Q-PCR

ZwPCRE M A20u 1R B RASWPHAT, K P64 1x TagMadr™d
JAPCR Mastermix ( PE Applied Biosystems, B ¥ % 5 4304437) .
0. 12mg/ml BSA. 900nM 1GSA4¥F 7 £ & A= R %1 31 4 ( (P14, 963 fo
[P14,964) . 250nM [GS44%¥ 5+ TagMarr™Mg4r ((1P14,962) . #1.6 1 |
(16S4) 0. 16 p 1 ( GAPDH: H iy A% -3 8% B Bl 2085 ) cDNAG B R ML ik
MR, AT HELICSAAFAWME, AT 25 HHF (107 - 100/
RO ) 69 1GSAJ#31CCG4320; i xf T GAPDHAR AE W 2k, ML £ 5| & o
A M CcDNAG R R M (0. 16 1. 0.016 n 1. #70.0016 n 1) 4F 4 Biix.
Ix TagMan™ifi J PCR Mastermix ¢, 4 AmpliTaq Gold™ DNA% & .
AmpErasé™ UNG( f "% %g -N-#8 3540 B ), A dUTP#ANTPR 445 . passive
reference. FEALE % 7 i ok Ar. 1GSA4F 5t 71 4 Ao TaqManx 41 52 4 )i
Primer ExpresdMik4# (PE Applied Biosystems) %t 6. £ 51651
Ar & AN ) 09 4o F T AT AGADPHES SE e PCRAF., AR R Z 4 42 1 & A
TagMan™ GAPDH * B 4X #] & ( PE Applied Biosystems, H X % %
4102869; 3138 R e WPE Applied Biosystems3K4£f) #GAPDHAF )+
51 ¥ A TagMan ™35 41,

PCRA M fELightCyclerfl Saveg g 38 £, a5 b 47, B4 T50°C
PF 3325 v AT AmpErasd™ UNGR M. ( Ak & 3 5F 3 #F AmpliTaq Gold
DNAZ B (95C 10min) ) &, FR L REWHATI0ON PR T (95
T, l15sec) Ak K /3 Ah (60T [GAPDH] & 68C [1GS4], 1min) . &7
LightCycler$#43. Ot 4T LB A S 6952 . L IGSAK A NI H 10
- 10'W, JELGSAH g & 55 4R < F2 8 69 8 A <0 1] 3K AF 4247 09 ZPE AR X
PE, K ATE A GAPDH TagMart™ig4t, 128 2 30 M B89 licDNA, KA1 T 4
PEAR AR W &, MATGAPDHA A K -F & TH#BIE0.4-10.2% L H A,
i R WUAL BT A 3 K, 21 22 B A 30 & W9 GAPDH & 3R K T, AR AF 1GS4 & ik
K R AR T AR P AR KR s, w AR A AT A K e f
AR R GGI6S44E (H8) . KATE A A GAPDHA KA W 69 & ik gt AT
Wi ss, A IcSA& A K F4A R (B8) |
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L34 5b: 4R

1# B IGSA% S TagMandE 4 #9Q-PCRE =, AHFH P AIA TSk
ik K (K STGAPDHARAEAL ) . A 09 1GSA R KK -F B3t 11, 467TH N
mRNA/ng pA RNA (4B € cDNAG B R R 89 2 & 4100 % ,  HAR S pA RNA
L BRNAGG2% ) . AR (FBK-F641% ) . B (37%) .
B (31% ) . ¥4 (19%) . A (12%) . Fou (11% ) TRIAT &
lwﬂi,zKP FRl (5% ) . A% (4% ) . walsg (2% ) . Fof
FAE (1.4%) tt’w}aféﬂx&ﬂc% S GAPDH A& A 47 AEfLJ5, AR *T1GS4
AABXAERKAE LRFRET, BT HBIES I, it
KF gk EAEA2% . W T R & 2 GADPH 6 47 AR 4L 5% & & B 65 42 /7
mmmii*%ﬁiﬂ%%wﬁwéﬁ¢ MERK XKD, K
17 R K E R AR AL ey AR A E K

FRAENL, . ARM f"}%ﬁi‘i%flﬁ)ﬁiﬁ-‘;i" iX s
Q-PCRHE M F 454 & ARNAM 2 ( 2343 ) FeNorthern ¥ & ( 5564
4) e R gty FAHYE., R, QPR ERTH S L MBI A
AR, e B, L B A,

AR i@ 45 2R LT, SR ARS, BedkAh 24 kUL
A Z Rk H A 2B M (J. Domin, M. A. Ghatei. P.Chohan. #=S. R. Bloom,
Bk (Peptides) 8: 779 - 784, 1987) . &AM A EZ R =, 1GS4LA %
AMRUS K E Rt H R, FECNSHPNSRE k. WM A%, LR 4%, &
XX mmﬁ%% a%m W&% #%Ti

o Lk
SEQIDNG 32 | 1P 14963 | 5-CCTCTTCAGCCTGGCGGICTCIG S
SEQIDNO 33 | P 14964 | 5- GGAGGCGAAGCACACGGTCICA D
SEQ ID NO: 34 IP 14,962 5 (FAM-AGATGTGGCGCAACTACCCTTTCTTIGTICGGGCC-
(TAMRA)3’

BB B s R A K A, G Ri TR R Pk,
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REMARIAAEHSE, HBEHTHEARNGIETHLBRALEAD Z
FRNA LA A B o T A5k —H

K &9 i £

Kl 5 & M T 5 AL A 1654 cDNAK 5 &9 R ] cDNA 5, B 64 40 3 4%
Ao rEH., B4 8 T AN A3 RACES (4 51 A 1GSAREA 1GS4TH ),
ARESTSH 5 NASATAMAL Y. 51 1GSAR64L T N A F1 M. A3k 5% (4w
HNT2311. HNT2312. #0HINT2253 ) X 2 3 53 - ( R 35 8 TR 58535 ).
A Ao A 7 FIBS ) A T ICSAF AL N B £ WAFBE A 551,
MNIF—AAEHRBE(RBEVT AN SARL R L X T AH TR,
‘S AR L BEHNT221 1 A0HNT2212 P 69 /550 £ 5, 35 € 7% 0 7. 1GS4A
A IGSABEA /9] e m X 1 %x” Fw. W T 4556955 4 4 —
Lg% & 731 £ S+, 1GSAADNAATGSABDNAA 91 32 % Wy 5 864% & K s

Kl2: R IFIDNAZCYE B 4 B AR T 16S4 cDNAS 3 64 41 s} 4% B &) %
. 1GS1 cDNAS# R & 36 = (1GSA% B 53] 945 BN oo 838 7 ) .
AE1GS4 cDNAK-%| Edpdgh ( <=7 ) TIGS44 %1 - 4egnstds %,
JX 4L R 31 ACO085T1 W % B4 5h S 1->4 65 38 9 2 %) JA AC00857 1a—>d
i, ACOO85TI /-5 Mg iX 3k ) B e 42 % L. AC008571a ( ACO08571
Ry B AN 5§ 13129 - 1390842 ) . ACO08571b ( ACOOS5716 § 51676 -
517604% ) . AC008571c ( ACOO8STI R ) & A4 55 79978 - 8010345 ) .
A1AC008571d ( ACOO8571 K 1% Z 4k 4 55 83060 — 837284 ) . G057254w
G20615ESTS ( 3412865 4 %)) £ B, @F05107. FO5108. FO7531.
R13353. R13890. H11359. N45474. W61169. A1432384. W61131.
AT023570. FO1358. F03770. 738158, R4086Y. R37725. #=H11333.%
EST# H. JKE 455 %AQO1941147AQ015065 W 1,4 1GS4 9F 2 F 264 3k &
M%7 8. BI16S1 cDNAA-91 T4 R B MESTA 21 F05107. 05108,
FO7531. R13353. R13890. #H11359695'% 4 M % 715 7. AQ078563
AR m o FE,

K3 R BlAF 20 KU S+ M AR 5 16S4-% 4K 64 3 7% . 5CHOG 16-16S4B
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e AL 96 FuAR F 3% St R, JF L HFluo-4AM. A FLIPR (Molecular
Devices) 3 & W1 TR A F65Ca” T 4L, F di CCD B An ALk 2] 5] 65 5% & 3%
K EACARERL, FFEF R,

K3a: A2 A-BKUSH 2L E ;

K 3b: AP 2 BKU2389 45 1

KW3c: A ZA-IkU2568 25 1.

K4: A Z 4 BKU23 4 KX 1GSABCHOG 1640 80 P i S M Ca’ )
Wi, 23 an e £ CHOG 16-1GS4. CHOG 16, #» /] % — #7 IR JLGPCR#E 3 64 CHOG
16 f 1 10nM A 2 A~ Bk U23. JE96 3L AR P 32 7 n J0 id 42, 9F 3 4%
Fluo—4AM. JFLIPR (Molecular Devices ) W TR FHACA
AL, F R CCD B ARALA 3] 3] 6431 %

K5 B ATIGSAEEAT A S 400 Kk 9,

B6: 2 1GS4454F 69 Northern ¥ i 447,

K7 1GSAKA 5 (MTEEpE ) |

BI8: 1GS4 mRNAARRS T 40 40 85 o 5K 8] 69 & ik 69 An b &R K T
S T RAR AL AL A GAPDHAT S AL 6 W5 A £k K T,

68



00812265. 2 F % *

#$1/281

I 5k
<110> SOLVAY PHARMACEUTICALS B.V.

120> #7 65 AGH G AR HE 54K

<130> SPW99.06/HA 00.19

<140>
<1l41>

<160> 34
<170> PatentIn Ver. 2.1
<210> 1

<211> 1658
<212> DNA

<213> A 4% (lomo sapiens)

<220>
<221> CDS
<222> (55)..(12%9)

223» IGSaan KA

<400> 1

ggctcagctt gaaacagagc ctcgtaccag gggaggctca

tca ggg atg gaa aaa ctt cag aat gct tcc tgg
Ser Gly Met Glu Lys Leu Gln Asn Ala Ser Trp

cta gaa gat cca ttc cag aaa cac Ctg aac agc

Leu Glu Asp Pro Phe Gln Lys His Leu Asn Ser
20 2

gec tte ctc tge gga cct cgg cgc agc cac ttc
Ala Phe Leu Cys Gly Pro Arg Arg Ser His Phe
35 40

gtg gtg tat gtg cca att ttt gtg gtg ggg gtc
Val Val Tyr Val Proc Ile Phe Val Vval Gly Val
50 55 60

gtg tgc ctg gtg att ctg cag cac cag gct atg
Val Cys Leu Val Ile Leu Gln His Gln Ala Met
70 75

tac tac ctc ttc agc ctg gcg gtc tct gac ctc
Tyr Tyr Leu Phe Ser Leu Ala Val Ser Asp Leu
85 S0

gga atg ccc ctg gag gtc tat gag atg tgg cgc
Gly Met Pro Leu Glu Val Tyr Glu Met Trp Arg

69

atc
Ile

acc
Thr

ttc
Phe
45

att

Ile

aag
Lys

ctg
Leu

aac
Asn

tac
Tvr

gag
Glu
30

ctc
Leu

ggc
Gly

acg
Thr

gtc
Val

tac

Tyr

cag
Gln
i5

gag
Glu

ccc
Pro

aat
Asn

ccc
Pro

ctg
Leu
95

cct
Pro

cag
Gln

tat

Tyr

gtg
Val

gtc
vVal

acc
Thr
80

ctc

Leu

ttce
Phe

o]

=z
[
A RNte

ctg
Leu

tct
Ser

ctg
Leu
65

aac

Asn

ctt
Leu

ttg
Leu

153

345

393
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100 105 110
ttc ggg ccc gtg ggc tgc tac ttc aag acg gcc cte ttt gag acc gtg 441
Phe Gly Pro Val Gly Cys Tyr Phe Lys Thr Ala Leu Phe Glu Thr Val
115 120 125
tgc ttc gcco tcec atc ctc agc atc acc acc gtc agc gtg gag cgc tac 489
Cys Phe Ala Ser Ile Leu Ser Ile Thr Thr val Ser val Glu Arg Tyr
130 135 140 145
gtg gcc atc cta cac ccg ttc cge gec aaa ¢tg cag agc acc cgg cgc 537
Val Ala Ile Leu His Pro Phe Arg Ala Lys Leu Gln Ser Thr Arg Arg
15¢C 155 160
cgg gcc ctc agg atc ctc ggc atc gtc tgg ggc tktc tcc gtg ctc ttc 585
Arg Ala Leu Arg Ile Leu Gly Ile Val Trp Gly Phe Ser Val Leu Phe
165 170 175
tcc ctg ccc aac acc agc atc cat ggc atc aag ttc cac tac ttc ccc 633
Ser Leu Pro Asn Thr Ser Ile His Gly Ile Lys Phe His Tyr Phe Pro
180 185 120
aat ggg tcc c¢ctg gtc cca ggt tcg gcc acc tgt acg gtc atc aag ccc 681
Asn Gly Ser Leu Val Pro Gly Ser Ala Thr Cys Thr Val Ile Lys Pro
18¢ 200 205
atg tgg atc tac aat ttc atc atc cag gic acc LCC tic cta ttc tac 72g
Met Trp Ile Tyr Asn Phe Ile Ile Gln Val Tnr Ser pPhe Leu Phe Tvr
210 215 220 225
ctc Cctc ccc atg act gtc atc agt gtc ctce tac tac ctc atg gca ctc 777
Leu Leu Pro Met Thr Val Ile Ser Val Leu Tyr Tyr Leu Met Ala Leu
23¢C 235 24¢
aga Ccta aag aaa gac aaa tct ctt gag gca gat gaa ggg aat gca aat 825
Arg Leu Lys Lys Asp Lys Ser Leu Glu Ala Asp Glu Gly Asn Ala Asn
245 250 255
att caa aga ccc tgc aga aaa tca gtc aac aag atg ctg ttt gtc ttg 873
Ile Gln Arg Pro Cys Arg lys Ser Val Asn Lys Met Leu Phe Val Leu
260 265 270
tC tta gtg ttt gct atc tgt tgc gcc ccg ttc cac att gac cga ctc 921
Val Leu Val Phe Ala Ile Cys Trp Ala Pro Phe His 1le Asp Arg Leu
275 280 285
Ltc ttc agce ttt gtg gag gag tgg agt gaa tcc ctg gct got gtg ttc 969
Phe Phe Ser Phe Val Glu Glu Trp Ser Glu Ser Leu Ala Ala Val Phe
23¢C 295 300 305
aac ctc gtc cat gtg gtg tca ggt gtc ttc ttc tac ctg agc tca gct 1017
Asn Leu Val His Val Val Ser Gly vVal Phe Phe Tyr Leu Ser Ser Ala
310 315 320
gtc aac ccc att atc tat aac cta ctg LCt cgc cgc ttc cag gca gca 1065
Val Asn Proc Ile Ile Tyr Asn Leu Leu Ser Arg Arg Phe Gln Ala Ala
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ttc
Phe

aat
Asn
340

cag
Gln

gac
AsSp

cca
Pro
355

cag
Gln

cac
His

ttt
Phe

gtg
val

tca tcc

Ser

atg

Ser Met

atg
Met

tca aga
er Arg

325

atc
Ile

gtg
val

ttg
Leu

cca
Pro

gag
Glu

ctg
Leu

tct
Ser

cct
Pro

acc
Thr

tct
Ser

tte
Phe
345

gcc
Ala
360

Gln

gaa
Glu

gat
Asp

375

cac
His

aac
Asn
390

aca
Thr
405

aac
Asn

tct
Ser

ctc
Leu

cac
His

caa
Gln

agce
Ser

cag ¢

330

cac
His

aaa
Lys

cag
Gln

aac
Asn

ata
Ile

ccce
Pro
380

ggt
Gly

cca
Pro

aca
Thr
385

gcc
Ala

tte
Phe
410

ot
ct
t

cac
Hisg

el
o3
]

tgaattcttt cagagctgac tctecctctat gcocctcaaaac

aatgtatgcce
attgctagtt
ccaagactgce
tagttcatgc
taatggaaat
<210>
<21l>

<212>
<213>

2
415
PRT

Ak

2

Ser

<400>

Met Gly

43

Lys Leu Glu

Ala Phe

35

Leu

Ser Val Val

S0
Leu Val
65

Cys

ttctcatatg
[oh ol ol of off ob ol ol o of
ctgattttta
caagaacgtg

ggttcgtect

Met Glu

(=4
>

Asp Pro
20

Leu Cys

Tyr Val

Leu Val

Lys

Phe

Gly

Pro

Ile
70

atattagaga

aataaacgtyg

gttatccttc

actggaaagg

gagtcatcta

Leu Gln

Gln Lys

Pro Arg

40

Ile
55

Phe

Leu Gln

ggragaatag

zazactgaga

cactatccta

catggcacct

cgtrcecgagt

Ala
1¢C

Asn Ser

His Leu Asn

25
His

Arg Ser

val val Gly

Gln Ala

75

His

71

335

tag
Trp

cac
His
350

tcec
Ser

jh e
Phe
365

ctg
Leu

aca
Thr

tec
Phe

caa
Gln

tct
Ser

ctc
Leu

[SA

ctcttacaac

gttagat.:t

1

caggctgtca

Trp Ile Tyr

Thr Glu

30

Ser

Phe Phe

45

Leu

Val
60

Ile Gly

Met Thr

cat
His

cag
Gln

tgc
Cys

cag
Gln
38%

gaa
Glu
400

cag
Gln

gccccoteac

taatttccat

ctcctacta

Gln
15

Gln
Glu Tyr
Pro
Val

Asn

Thr
80

1113

1161l

1209
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Asn

Leu

Asn

Leu

Leu

Phe

305

Ala

Ala

His

Cys

Gly

Phe

Axr

Ser

Leu

Arg

val

Phe

280

Asn

vVal

Phe

Asp

His
370

Tyr

Met

Ala

Ala

Leu

Gly

195

Trp

Leu

Leu

Gln

Leu

275

Phe

Leu

Asn

Gln

Pro

355

Phe

Leu

Pro

100

Ala

Ile

Leu

Pro

180

Ser

Pro

Lys

g

260

val

Ser

val

Asn
340

Gln

val

Phe
85

Leu

Ser

Leu

g
16%

Asn

Leu

Met

Phe

Phe

His

Ile

325

Val

Leu

Glu

Ser

Glu

Gly

val

Val

Val
310

-
b
o

Ile

Pro

Leu

Leu

Val

Cys

Leu

135

Pro

Leu

Ser

PEn

vVal

Lys

Ser

Pro

Thr
378

Ala

Tyr

Tyr

Ser

Phe

Lys

Cys

280

Glu

Asn

Ser

Ala
360

Glu

Val

b
(@
n

Phe

Arg

Phe
345

Asp

72

Ser
90

Met

wys

Glu
250

Val

Ser

vVal

Leu
2390

Asp

Trp

Thr

Thr

Pro

Glu

Phe

315

Ser

Lys

Asn

Gly

Leu

Thr

220

Phe

Ser

300

Phe

Arg

Gln

Ile

Pro
380

Leu

Asn

Phe

Glu

Met

vVal

val

Ser

Ser

T
Vda .l

Phe

N

Ala

Phe

His
350

Leu

Leu
95

Proc

Gliu

Thr

Met

Asn

25%

Phe

Asp

Ala

Ser

Gln

335

Ser

Thr

Pro

Leu

Phe

Thr

Phe

hed
-
o

o
W
(@]

-

Ala

val

Arg

Val

Ser

320

Ala

Gln
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Gly

tte
Phe
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nl

Asn Ser His Leu
380

r Ser Met His

t Ser Arg T

1658
DNA

jstelel

0
ct
t

pEgats]
b 0
[t

Ser

Proc

0

fu
0
o]

83

m
@]
-
0
0
[t
[{0]
[od]
0

2]

9]
9]
ot
9}
I RRe]
[R9]

[oRte}

W+

wn g W
[ts)

att
Ile

cca ctte

Phe

gtg
Val

g9g

Pro Gly

<
[SaR

(WA

act cag cac
Ile Gln His

< 7

cag
Gln

gcr
Ala

c ttc
u

agc
Ser

ctg
Leu

gtc

Val Ser

c ctg
o Leu

gtc tat
val
100

gag
Glu

gag

Glu

atg
Met

tag
Trp

C tac

Tyr

ttc
Phe

tgc
Cys

gtg
val

W
%)

ggc
Gly
115

acg
Thr
120

m 0

O

£
<

c tcc

Ser

ctc
Leu

atc
Ile

atc
Ile

acc
Thr

acc
Thr

agc

a Ser

Pro

Phe
<10

te}
s
o0
)
0O
¥
Vel
)
[ie}
3]
9]
rt
9]
e
t
ot}
0
0
o
[ie}
Vo]
0
V9]
W
(8}
[¢8]

ctc
Leu

gtc
Val

73

acc

Thr

johelef

Pne

ol

aag
Lys

crg
Leu
S0

ctc
Leu

agc
Ser

Ala Leu Ser Ser Glu
400

ggccttggat tttaatgtca 60

Tac cac cag aaa cta 1C8
Tvr Gl Gln Lye Leu

gag gac tat ctg Scc 155
lu Glu Tvr Leu Ala

30

CZC CCC gtg tct gtg 204

Leu Prc Val Ser Vai
4

ggc aat gtc ctg gtg 252

Gly Asr Val Leu Val
6C

acg ccc acc aac tac 300
Thr Prc Thr Asn Tyr

gtc ctoa ctc ctt gga 348
Val Leu Leu Leu Gly
95

tac cct tte ttg ttc 396
Tyr Prc¢ Phe Leu Phe

110

ttt gag acc gtg tgc 444

Phe Glu Thr Val Cys
125

gtg gag cgc tac gtg 492

val Glu Arg Tyr Val
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130 135 140
gcc atc cta cac ccg ttc cgc gcc aaa ctg cag agc acc cgg cgc cgg 540
Ala Ile Leu His Pro Phe Arg Ala Lys Leu Gln Ser Thr Arg Arg Arg
145 150 155
gcc ctc agg atc ctc ggce atc gtc tgg ggce tte tce gty cte ttc tec 588
Rla Leu Arg Ile Leu Gly Ile Val Trp Gly Phe Ser Val Leu Phe Ser
160 165 170 175

ctg ccc aac acc agc atc cat ggc atc aag tic cac tac ttc ccc aat €36
Leu Pro Asn Thr Ser Ile His Gly Ile Lys Phe His Tyr Phe Pro Asn
180 1e5 150

ggg tcc ctg gtc cca ggt tcg goc acc tgt acg gtc atc aag ccc atg 684
Gly Ser Leu Val Pro Gly Ser Ala Thr Cys Thr Val Ile Lys Pro Met
185 200 205

tgg atc tac aat ttc atc atc ¢
Trp Ile Tyr Asn Phe Ile Ile G
210 2

0

t
to Dt
o o

ctce 732

u
s

(a1
4]
-t
Y
0

ag gtc acc tcce ttc
1n Val Thr Ser Phe
1

n
28]

ctec ccc atg act gtc atc agt gtc ctic tac tac ctc atg gca ctc aga 78C
Let Pro Met Thr Val Ile Ser Val Leu Tyr Tyr Leu Met Ala Leu Arg
228 z30 23k
cta aag aaa gac aaa t©Ct Cctt gag gca gat gaa ggg aat gca aat attc gle
Leu Lys Lys Asp Lys Ser Leu Glu Ale &Asp Glu Gly Asn Ala Asn I.e
240 245 2590 255
caa aga ccc tgc aga aaa tca gtc aac aag atg ctg ttt gtc ttg grc 876
Gln Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Phe Val Leu val
260 265 27¢C

tta gtg ttt gct atc tgt tgg goc ccg the cac att gac cga Ctc ttc 924
Leu Val Phe Ala Ile Cys Trp Ala Pro Phe His Ile Asp Arg Leu Phe
275 280 285

ttc agc ttt gtg gag gag tgg agt gaa tcc ctg gct got gtg ttc aac 572
Phe Ser Phe Val Glu Glu Trp Ser Glu Ser Leu Ala Ala Val Phe Asn
290 30C

[2e]
O
L

)

0
t
0

gtc cat gtg gtg tca ggt gtc tic ttc tac c¢tg age tca gct gte 1020
val His val val Ser Gly Val Phe Phe Tyr Leu Ser Ser Ala Val
305 310 315

t
[
=

aac ccc att atc tat aac cta ctg tct cgc ©gc tte cag gca gca ttc 1068
Asn Pro Ile Ile Tyr Asn Leu Leu Ser Arg Arg Phe Gln Ala Rla Phe
320 325 330 335

cag aat gtg atc tct tct ttc cac aaa cag tgg cac tcc cag cat gac 1116
Gln Asn Val Ile Ser Ser Phe His Lys Gln Trp His Ser Gln His Asp
340 345 350

cca cag ttg cca cct gcc cag cgg aac atc ttc ctg aca gaa tgc cac 1164
Pro Gln Leu Pro Pro Ala Gln Arg Asn Ile Phe Leu Thr Glu Cys His
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ttt
Phe

gtg
val

gag
Glu
370

ct

atg
Met
385

cac

Ser His

tca
Ser
400

aga
Arg

aca

cagagctgac
ttctcatatg
ttrrtttett
ctgattttta
caagaacgtg

ttcgtect

Pro Phe

Leu

Cys Gly

35

Val
50

Pro

Tyr

val

Phe Ser

Pro Leu Glu

Pro val Gly

115

Thr

355

ctg
Leu

acc
Thr

ga
Gl

aac
Asn

tct
Sexr

ca
Hi

aac
Asn

tat

Tyr Gl

40

tctcecctctat

atattagaga

aataaacgtg

gttatcttcc

actggaaagg

gagtcatcta

L.eu Gln As

Gln
20

Lys Hi

Pro Ar

Ile Phe Va

Hi
-

Leu Gln

Ala
85

Leu Va

val
100

Tyr Gl

Cys Ph

caa

a
u

ata
Ile
378

gat
Asp

c
S

ctc
Leu
39¢C

cca
Pro

agc
Ser

tte

n Phe

5

gcctcaaaac

ggtagaatgg

aaaactgaga

cactatccta

catggcacct

cgttccgagt

n Ala Ser

s Leu Asn

His
40

g Ser

1 val

55

Gly

s Gln Ala

o]

Ser Asp

u Met

Trp

Thr
120

e Lys

360

ccce
Pro

ggt
Gly

caa
Gln

aca
Thr

ctc
Leu

gcc
Ala

cac
His

ttt
Phe
ttcagagagg
ctcttacaac
gttagatctg
actgcctcat
ataccttgat

cagagctgtca

Trp

Ser Thr

25

Phe Phe Leu

val Ile Gly

Met Thr

75

Lys

Leu Val

S0

Leu

Arg Asn

105

Ala Phe

75

365

ttc
Phe

cca
Pro
380

tgt
Cys

tce

agt
Ser

gaa
Ser Glu

398

aaa
Lys

tga

aacatcccat

tcatgtaccc

gtttcaaaac

gccectteac

taatttceac

ctcctacua

Gln Gln Lys

Glu Leu

30

TYyr

Val
45

Pro Ser

Asn Val Leu

60

Pro Thr Asn

Leu Leu Leu

Pro Phe Leu

110

Glu Thr

125

Val

tca
Ser

cag
Gln

cag
Gln

atg
Met

attcttt

aatgtatgcc
attgctagtt
ccaagactgc
tagttcatgc

taatggaaat

Leu
15

Ala Phe

val val

Val Cys

Tyr Tyr

80
Gly Met
95

Phe Gly

Cys Phe

1212

1305
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Ala

Ile

145

Leu

Ser

Ile

Pro

225

Lys

Val

Ser

Val

305

Pro

Asn

Glin

Val

Met
3185

Ser

130

Leu

Arg

Asn

Leu

Lys

Pro

Phe

Phe

290

His

Glu
370

His

Thr

Ile

His

Ile

Thr

Val

195

Asn

Thr

Asp

Cys

Ala

275

Val

val

Ile

Ile

Pro

355

Leu

Asn

Asn

Leu

Pro

Leu

Ser

180

Pro

Phe

Val

Lys

Arg

260

Ile

Glu

Val

TyT

Ser

340

Pro

Thr

Ser

Tyr

Ser

Phe

Gly

165

Ile

Ile

Ile

Cys

Glu

Asn

328

Ser

Ala

Glu

His

Gln
405

Ile

Ser

Ser

Trp

Trp

Gly

310

Leu

Phe

Gln

Asp

Leu

3380

Ser

Thr
135

Val

Glu

Val

Ala

Ser

295

Val

Leu

His

Arg

Ile

375

Pro

Phe

Thr

Lys

Trp

Ile

Thr

200

val

Leu

Ala

Asn

Pro

280

Glu

Phe

Ser

Lys

Asn

360

Gly

Thr

His

vVal

Leu

Gly

Lvys

185

Cys

Asp

Lvs

265

Ser

Phe

Gln

345

Ile

Pro

Ala

Phe

Ser

Gln

Phe

170

Thr

Ser

Tyr I

Glu

250

Met

His

Leu

Tyr

330

Trp

Phe

Gln

Leu

Asn
410

76

vVal

= U
ur (D
Ul M

His

vVal

Phe

Leu

hla

Leu

315

Phe

His

Leu

Phe

Ser

385

Lys

Glu
140

Thr

Tyr

Ile

Phe

Ser

Gln

Ser

Thr

Pro

380

Ser

Thr

Arg

ATYg

Leu

Phe

Lys

205

Phe

Ada

val

Ser

Ala

Gln

Glu

365

Cys

Glu

Tyr

Phe S

Pro
150

Pro

Ala

Ala

His

350

Cys

Gln

Gln

Val

Arg

Asn

Met

Leu

(SR
0
oo

<
s3]
—

Phe

Asn

val

Phe

335

Asp

Ser

Met

Ala

Gly

Trp

Leu

Leu

240

Gln

Leu
Asn
320

Gln

Pro

Ser

Ser
400
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<210> 5
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<212
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VoV oV

v

<400> 5
ggctcagctt gaaacagagce ctcgtaccag gggaggcoca

tca
ser

val
50

Val

tac

Tyr

gga
Gly

ttc
Phe

tgc
Cys
130

gtg
Val

999
Gly

gaa
Glu

ttc
Phe

gtg
val

tgc
Cys

tac

Tyr

atg
Met

999
Gly
115

ttc

Phe

gcc
Ala

Ak

CDs
{55)..(1299)
1GS4B KA

atg
Met

cte
Leu

tat
Tvr

P4

ctg
Leu

ctc
Leu

cce
Pro
100

ccc
Pro

gcc
Ala

atc
Ile

gaa
Glu

cca
Pro

tgc
Cys

gtg
val

gtg
val

ttc
Phe
85

ctg

Leu

gtg
val

tcc
Ser

cta
Leu

aaa
Lys

trc
Phe

gga
Gly

cca

Pro I1

att
Ile

-

agc
Ser

gag
Glu

ggc
Gly

atc
Ile

cac
His
150

ctt
Leu

cag
Gln

cct
Pro

ctg
Leu

ctg
Leu

gtc
Val

tgc
Cys

ctc
Leu
135

ccg
Pro

cag
Gln

aaa
Lys

c3g
ATrg

2
“x

ttt
Phe

cag
Gln

gcg
Ala

agc
Ser

ttc
Phe

jo3]
[N SR ]
n u n

(9}
0O

H W0

hed
w

gtg
Val

cac
His

gtc
val

gag
Glu
105

ttc

Phe

atc
Ile

gct
Ala
10

ctg
Leu

tct
Ser
9¢

atg

Met

aag
Lys

acc
Thr

c gcc

Ala

tcc
Ser

aac
4sn

0O
(Y
n 0

9399
Gly

gct

y Ala

75
gac

Asp

tgg
Trp

acg
Thr

acc
Thr

aaa
Lys
155

17

trc
Phe

gtc
Val
60

atg
Met

ctc
Leu

cgc
Arg

gcc
Ala

gtc
val
140

ctg
Leu

ggccttcgat

bt

ISRy

acce
Thr

ttc

aag
Lys

ctg
Leu

aac
Asn

125
agc

Ser

cag
Gln

ggc
Gly

acg
Thr

gtc
val

tac

Ty
11¢

Lttt

Phe

gtg
Vail

agc
Ser

cag
Gln
15

gag
Glu

ccc
Pro

aat
Asn

ccc
Pro

ctg
Leu
95

cct

Pro

gag
Glu

gag
Glu

acc
Thr

tta

cag
Gin

t
pi
ot

o
N

gtg

va

gtc
val

acc
Thr
80

ctc

Leu

ttc
Phe

acc
Thr

cgc
Arg

atg
Met

aaa
Lys

ctg
Leu

tct
Ser

aac
Asn

ctt
Leu

ttg
Leu

gtg
val

tac
Tyr
145

cgc
Arg

57

10sS

2387

345

393

441

489

537
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aat
Asn

atg
Met
210

aga
Arg

290

aac
Asn

gtc
val

ttc
Phe

gac
Asp

cac
His
370

gcc
Ala

ctg
Leu

999
Gly
185

tgg
Trp

ctc
Leu

cta
Leu

caa
Gln

tta
Leu
275

ttc
Phe

cte
Leu

aac
Asn

cag
Gln

cca
Pro
355

trt
Phe

ctc
Leu

ccc
re
180

tce
Ser

atc
Ile

ccc
Pro

aag
Lys

aga
Arg
260

gtg
Val

agc
Ser

gtc
Val

ccc
Pro

aat
Asn
340

cag
Gln

Val

agg
Arg
165

aac

Asn

ctg
Leu

tac

Tyr

atg

Met

dda

245

ccc
Pro

Phe

Tttt
Phe

cat
His

atec
Ile
325

gtg
Val

ttg
Leu

gag
Glu

atc
Ile

acc

Thr

gtc
val

aat
Asn

act
Thr
23¢C

gac
Asp

tgc
Cys

gtg
Val

gtg
Val
310

atc
Ile

atc
Ile

cca
Pro

ctg
Leu

ctc
Leu

agc
Ser

cca
Pro

ttce

gtc
vVal

aaa
Lys

aga
ATg

atc
Ile

gag
Glu
295

gtg
Val

tct
Ser

cct
Pro

acc
Thr
375

ggc
Gly

atc
Ile

ggt
Gly
200

atc

T3

atc
Ile

tgt

Cys
280

gag
Glu

tca
Ser

aac
Asn

tct
Ser

gcc
Ala
360

gaa
Glu

atc
Ile

cat
His
185

tcg
Ser

atc
Ile

agt
Ser

ggt
Gly

cta
Leu

ttc
Phe
345

cag

Gln

gat
Asp

gtc
Val
170

ggc
Gly

gcc
Ala

cag
Gln

gtc
Val

gag
Glu
250

gtc

Val

gcc
Ala

act
Thr

gtc
val

ctyg
Leu
33¢

cac

His

cgg
Arg

ata
Ile

tag
Trp

acc
Thr

ctc
Leu
235

gca
Ala

ccg
Pro

gaa
Glu

tta
Leu

W
)
wn

tct
Ser

aaa
Lys

aac
Asn

ggt
Gly

78

ggc
Gly

aag

e Lys

tgt
Cys

acc
Thr
220

tac
Tyr

aag
Lys

tc
Phe

tce
Ser
3C0

tc

Phe

cgc
Arg

cag
Gln

atc
Ile

cce
Pro
380

ttc
Phe

tre
Phe

acg
Thr
205

tcce
Ser

tac

Tyr

gaa
Glu

atg
Met

cac
His
285

ctg
Leu

tac
Tyr

cgc
Arg

tgg
Trp

ttc
Phe
365

caa
Gln

tcc
Ser

cac
His
190

gtc
Val

ttc
Phe

ctc
Leu

939
Gly

ctg
Leu
270

att
Ile

gct
Ala

ctg
Leu

ttc
Phe

cac
His
350
ctg

Leu

ttc
Phe

gtg
val
17%

tac

Tvr

atc
Ile

cta
Leu

Lla

agc
Ser

cag
Gln
335

tcc

Ser

aca
Thr

cta
Leu

ctc
Leu

tte
Phe

aag
Lys

ttc
Phe

gca
Ala
240

gca

Alz

cga
Arg

gtg
Val

tca
Ser
320

gca

Ala

cag
Gln

gaa
Glu

tgt
Cys

tte
Phe

ccc
Pro

ccc
Pro

tac

Tyr
225

cte
Leu

ttc
Phe
305

gct
Ala

gca
Ala

cat
His

tgc
Cys

cag
Gln
385

585

681

€25

873

965

1017

1065

1113

1161

1208
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tca
Ser

tce
Ser

cac
His

tct
Ser

adc
Asn
350

gtg
Val

ctc
Leu

cac
His

cca
Pro

aca
Thr
395

gcc
Ala

tct
Ser

agt gaa cag
Ser Glu Gln
400

1257

tca
Ser

atg
Met

aga
Arg

aca
Thr

aac
Asn

tat
TyTr

caa
Glin

agc ttc

Phe

cac
His

ttt
Phe

aaa
Lys

1299

tgaatccttt
aatgtatgcc
attgctagtt
ccaagactgc
tagttcatgc
taatggaaat
I3
<211> 415

<212> PRT
<213> ALK

<210>

<400> 6

Met Ser Gly
1

Glu

Lys Leu

Phe
35

Leu

Val val

50

Ser

Leu Val

Cys

Tyr

Leu Gly Met

Leu Phe Gly

115
val

Cys Phe

130
TyTr Ala
145

405

cagagctgac

ttctcatatg

tttetteeot

ctgattttta

caagaacgtg

ggttcgtccet

Met

Asp
20

Leu

Tyr Val

val

Leu

Phe
85

Leu

Pro Leu

100

Pro val

Ala Ser

Ile Leu

Lys

Phe

Gly

Pro

Ile

Ser

Glu

Gly

Ile Leu

His

tctcctetat
aaattagaga
aataaacgtg
gttatctotce
éctggaaagg

gagtcatcta

Gln

[
D
o}

Pro
Phe
Gln
Leu Ala
Val Tyr
Cys Tyr

120

Ser

Phe

150

410

gcctcaaaac

ggtagaatdyg

aaaactgaga

cactatccta

catggcacct

cgttccgagt

Ser

:Td
bd b

o W

Leu Asn

Arc Ser
Val Val
His Gln

Val

Glu
105

Trp

Phe Lys Thr

Ile Thr Thr

Ala Lys

155

79

ttcagagaga

ctcttacaac

gttagat:-tg

actgcctcat

ataccttgat

caggctgtca

sl

4

Thr Glu

30

Ser

Phe Phe Leu

Ile Gly

Met Lys Thr

Leu Leu Val

g Asn

Tyr
110
Ala

Leu Phe

125

Val
140

Ser Val

Leu Gln Ser

aacacccceac

tcatgtaccc

gtttcaaaac

gccccttcac

taatttccat

ctcctacta

Giln

3

[}

SRR
n

Glu

]

Tvr

Pro Val

val

Thr
80

Pro

Leu Leu

95

Pro Phe

Glu

Thr

Glu

Thr

1539

1599

1658
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Phe

Pro

Pro

Leu

Leu

Phe
305

His

Cys

Gln

385

Gln

Arg

Ser

Asn

Met

210

Leu

Ile

vVal

Phe

290

Asn

Val

Phe

Asp

His

370

Ser

Met

<210> 7
<211> 1658
<212> DNA

<213> ALk

Ala

Leu

Gly

195

Trp

Leu

Leu

Gln

Leu

275

Phe

Leu

Asn

Gln

Pro

355

Phe

Ser

Ser

Leu

Pro

180

Ser

Ile

Pro

Lys

ATrg

260

vVal

Val

Pro

Asn

340

Gln

Val

val

Arg
165

Asn

Leu

Lvs

245

Pro

Phe

Ile

225

Val

Leu

Glu

His

Thr
405

Ile

Thr

val

Asn

Thr

230

Asp

Ala

Val

Val
310

4
v
M

Ile

Pro

Leu

Asn

380

Asn

Leu

Ser

Pro

Phe

215

val

Tyr

Ser

Pro

Thr

375

Ser

TYyr

Gly

Ile

Gly

20¢0

Ile

-
)..J
It

Ser

Ser

Asn

Ser

Ala

360

Glu

His

Gln

His

185

Ile

Ser

Ser

265

Trp

Trp

Gly

Leu

Phe

345

Gln

AsSp

Leu

Ser

vVal

170

Ala

Gln

Val

Glu

250

val

Ala

Leu
330

His

Ile

Phe
410

80

Trp

Ile

Thr

vVal

Asn

Pro

Glu

Leu

315

Ser

Lys

Asn

Gly

Thr

3985

His

Thr

220

Asp

Lys

Phe

Arg

Gln

Ile

Pro

380

Ala

Phe

Phe

'
o2
1]

Thr

205

Ser

Tyr

Glu

Met

er Leu

Tyr

ATg

Trp

Phe

365

Gln

Leu

Asn

Ser

His

180

Val

Phe

Leu

Leu

Phe

His

350

Leu

Phe

Ser

Lys

val

175

VT

Ile

Leu

Met

Asn

255

Phe

Esp

Ala

Thr

Leu

Ser

Thr
415

Leu

Phe

Phe
Ala
240

Ala

Arg

Val

Ser

320

Ala

Glu

Glu
400
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<220>
<221> CDS
<222> (64)..(1299)

<223> IGS4B 43

<400> 7
ggctcagctt gaaacagagc ctcgtaccag gggaggctca ggccttggat tttaatgtca 60

ggg atg gaa aaa ctt cag aat gct tcc tgg atc tac cagc cag aaa cta 108
Met Glu Lys Leu Gln Asn Ala Ser Trp Ile Tyr Glr Gln Lys Leu
1 5 10 i5

gaa gat cca ttc cag aaa cac ctg aac agc acc gag gag tat ctg gcc 156
Glu Asp Pro Phe Gln Lys His Leu Asn Ser Thr Glu Glu Tyr Leu Ala
20 25 30

ttc ctc tgc gga cct cgg cgc agce cac ttc ttc ctc cco gtg tcect gtg 204
Phe Leu Cys Gly Pro Arg Arg Ser His Phe Phe Leu Prc Val Ser Val
35 40 45

gtg tat gtg cca att ttt gtg gtg ggg gtc att ggc aat dgtc ctg gtg 252
Val Tyr Val Pro Ile Phe Val Val Gly Vval Ile Gly Asn Vval
50 55 &

-
(P
[
<
Y]

tgc ctg gtg att ctg cag cac cag gct atg aag acg cc¢ acc aac tac
Cys Leu Val Ile Leu Gln His Gln Ala Met Lys Thr Prc Thr Asn Tyr
65 70 75

tac ctc ttc agc ctg gcg gtc tct gac ctc ctg gtc cty ctc ctt gga 348
Tyr Leu Phe Ser Leu Ala Ser Asp Leu Leu Val Leu Leu Leu Gly
80 85 S

<
ot
[

o
Ne)

atg ccc ctg gag gtc tat gag atg tgg cgc aac tac cct ttc ttg ttc 396
Met Pro Leu Glu Val Tyr Glu Met Trp Arg Asn Tyr Pro Phe Leu Phe
100 105 110

ggg ccc gtg ggc tgc tac ttc aag acg gec ctc ttt gag acc gtg tgce 444
Gly Pro Val Gly Cys Tyr Phe Lys Thr Ala Leu Phe Glu Thr Val Cys
115 120 125

ttc gcc tec atc ctc agc atc acc acc gtc agc gtg gag cgc tac gtg 492
Phe Ala Ser Ile Leu Ser Ile Thr Thr Val Ser Val Glu Arg Tyr Val
130 135 149

gcc atc cta cac ccg ttc cgc gcc aaa ctg cag agc acc cgg cgc cgg 540
Ala Ile Leu His Pro Phe Arg Ala Lys Leu Gln Ser Thr Arg Arg Arg
145 150 155

gce ctc agg atc ctc ggec atc gtc tgg ggc ttc tcc gtg ctce ttce tece 588
Ala Leu Arg Ile Leu Gly Ile Val Trp Gly Phe Ser Val Leu Phe Ser
160 165 170 175

ctg ccc aac acc agc atc cat ggc atc aag ttc cac tac ttc ccc aa
Leu Pro Asn Thr Ser Ile His Gly Ile Lys Phe His Tyr Phe Pro Asn
180 185 190

t
22}
[P%)
221

81
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ggg tcc ctg gtc cca ggt tcg gcc acc tgt acg gtc atc aag ccc atg 684
Gly Ser Leu Val Pro Gly Ser Ala Thr Cys Thr Val Ile Lys Pro Met
185 200 205

tgg atc tac aat ttc atc atc cag gtc acc tcc ttc cta ttc tac ctc 7
Trp Ile Tyr Asn Phe Ile Ile Gln Val Thr Ser Phe Leu Phe Tyr Leu
210 215 220

%]
to

ctc ccc atg act gtc atc agt gtc ctc tac tac ctc atg gca ctc aga 780
Leu Pro Met Thr Val Ile Ser Val Leu Tyr Tyr Leu Met Ala Leu Arg
225 230 235

u
ctr
(@l
w
to
w

cta aag aaa gac aaa tct ctt gag gca gat gaa ggg aat gca aat
Leu Lys Lys Asp Lys Ser Leu Glu Ala Asp Glu Gly Asn Ala Asn
240 245 250

NS ]
o
[C2e]

caa aga CCC tgc aga aaa tca gtc aac aag atg ctg ttt gtc ttg gtc 876
Gln Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Phe Val Leu Val
260 265 270

tta gtg ttt gct atc tgt tgg gocc ccg ttc cac att gac cga ctc trtce 524
Leu Val Phe Ala Ile Cys Trp Ala Pro Phe His Ile Asp Arg Leu Phe
275 280 2ES

~1
29}

ttc agc ttt gtg gag gag tgg act gaa tcc ctg gct gct gtg ttc aac El
Phe Ser Phe Vval Glu Glu Trp Thr Glu Ser Leu Ala Ala Val Phe Asn

290 295 300
ctc gtc cat gtg gtg tca ggt gtc tta ttc tac ctg agc tca gct gtc 1020
Leu Val His val Val Ser Gly Val Leu Phe Tyr Leu Ser Ser Ala Val
305 310 315
aac ccc att atc tat aac cta ctg tct cgc cgc ttc cag gca gca ttc 1068
Asn Pro Ile Ile Tyr Asn Leu Leu Ser Arg Arg Phe Gln Ala Ala Phe
320 325 330 335

cag aat gtg atc tct tct ttc cac aaa cag tgg cac tcc cag cat gac 1116
Gln Asn Val Ile Ser Ser Phe His Lys Gln Trp His Ser Gln His Asp
340 345 350

cca cag ttg cca cct gcc cag cgg aac atc ttc ctg aca gaa tgc cac 1164
Pro Gln Leu Pro Pro Rla Gln Arg Asn Ile Phe Leu Thr Glu Cys His
355 360 365

ttt gtg gag ctg acc gaa gat ata ggt ccc caa ttc cta tgt cag tca 1212
Phe Val Glu Leu Thr Glu Asp Ile Gly Pro Gln Phe Leu Cys Gln Ser

370 375 380
tcec gtg cac aac tct cac ctc cca aca gcc ctcec tct agt gaa cag atg 1260
Ser Val His Asn Ser His Leu Pro Thr Ala Leu Ser Ser Glu Gln Met
385 3380 385
tca aga aca aac tat caa agc ttc cac ttt aac aaa acc tgaattcttt 1309
Ser Arg Thr Asn Tyr Gln Ser Phe His Phe Asn Lys Thr
400 405 410

82
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cagagctgac
ttctcatatg
trocottotet
ctgattttta
caagaacgtg
ggttcgtect
<210>
<211>

<212>
<213>

412
PRT
Ak

<400> 8

Met Glu Lys

Asp Pro Phe

Leu Cys Gly

35

val
50

Pro

Tyr

Leu Val Ile

65

Leu Phe Ser

Pro Leu Glu

Pro Val Gly

115
Ala

Ser Ile

130
Ile His
145

Leu

Leu Ile

Pro Asn Thr

Ser Leu Val

tctcetcectat

aaattagaga

aataaacgtg

gttatcttec

actggaaagg

gagtcatcta

Leu Gln

Gln Lys
Pro

Ile Phe

Gln

Leu

Val
100

Cys
Ser

Leu

Pro Phe

val

His

70

Val

Glu

Phe

Ile

Arg

gcctcaaaac

ggtagaatgg

aaaactgaga

cactatccta

catggcacct

cgttccgagt

kla

Asn

His
40

ser
Gly
Ala
Ser Asp
Met

Trp

Thr
120C

Lys

Thr

Lys

150

Leu Gly

165
Ser Ile
180

Pro Gly

Ile

His

Ser

val Trp

Gly Ile

Ala Thr

Ser Trp

ttcagagagg
ctcttacaac
gttagatctg
actgcctcat
ataccttgat

caggctgtca

Ile
10

w

8]

Phe Leu

Val I

Met Lvs Thr

Leu vVal

Arg Asn

105

Ala Leu

Val Ser Val

Gln Ser

155

Leu

Phe
170

Gly Ser

Lys Phe His

185

Cys Thr Val

83

aacatcccat

tcatgtaccc

gtttcaaaac

gccccttcecac

taatttccat

ctcctacta

Gln

Glu Tyr

Py

Val

45
Asn Val Leu
60

Pro Thr Asn

Leu Leu Leu

Phe Leu

110

Pro

Glu Thr Vval

125

Glu
140

Tyxr

Thr Arg

Val Leu Phe

Phe Pro

150

Tyxr

Ile Lys Pro

aatgtatgcc
attgctagtt
ccaagactgc
tagttcatgc

taatggaaat

Leu Glu

15

Ala Phe

val

Val

Tyr Tyr

80

Gly
95

Met

Phe Gly

Cys Phe

Ala

Ala

160

Ser Leu

175

Asn Gly

Met Trp

1369

1429

1489

1548

16095

1658
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195 200 205

Ile Tyr Asn Phe Ile Ile Gln Val Thr Ser Phe Leu Phe Tyr Leu Leu
210 2158 220

Pro Met Thr Val Ile Ser Val Leu Tyr Tyr Leu Met Ala Leu Arg
225 230 235

o
(4]
[

S
(@]

Lys Lys Asp Lys Ser Leu Glu Ala Asp Glu Gly Asn Ala Asn Ile
245 250 255

Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Phe Val
260 285

to B
~1
o ©
<
)
i
ol
@
(=]

Val Phe Ala Ile Cys Trp 2Ala Pro Phe His Ile Asp Arg Leu Phe Phe
275 286 285

Ser Phe Val Glu Glu Trp Thr Glu Ser Leu Ala Ala Val Phe Asn Leu
290 295 300

Val His val val Ser Gly Val Leu Phe Tyr Leu Ser Ser Ala Val Asn
305 310 315 320

Pro Ile Ile Tyr Asn Leu Leu Ser Arg Arg Phe Gln Ala 2la Phe Gln
325 330 335

Asn Val Ile Ser Ser Phe His Lys
340

Trp HEis Ser Glp Eis A&sp Pro

WG
L
o]

n

g

o]

Gln Leu Pro Pro Ala Gln Arg Asn I Phe Leu Thr Glu Cys His Phe
355 360 36¢

val Glu Leu Thr Glu Asp Ile Gly Pro Gln Phe Leu Cys Gln Ser Ser
370 375 380

val His Asn Ser His Leu Pro Thr Ala Leu Ser Ser Glu Gln Met Ser
38% 390 395 400

Arg Thr Asn Tyr Gln Ser Phe His Phe Asn Lys Thr
405 410

<210> S

«211> 1554
<212> DNA
<213> ALK

<220>

<221> CDS

<222> (55)..(942)

<223> IGS4A AT ADNAK A

<400> S
ggctcagctt gaaacagagc ctcgtaccag gggaggctca ggccttggat ttta atg 57
Met

84
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cta
Leu

»3 rt
<R
t

(Y]
b 0
W

13¢

gtg
Val

tcc
Ser

aat
Asn

atg
Met

gtg
Val

atg
Met

Qwn
= b

o

Ut U]

t
tr
0

Phe

gcc
Ala

gcc
2Ala

atg
Met

gat
Asp
20

ctc
Leu

gcc
Ala

atc
Ile

ctc
Leu

ccc
ro
180

rtce

Ser

atc
Ile

gaa

o

Goiu

cca
Pro

N

0
m
oW

agg

165
aac

Asn

ctg
Leu

tac

Tyr

ttc
Phe

[T
ot
o

(=]

gag
Glu

cac
His
150

Ile

acc
Thr

gtc
vVal

aat
Asn

cag
Gln

cct
Pro

ctc
Leu
135

ccg

Pro

ctc
Leu

cca
Pro

ttc
Phe

cag
Glo

cgg
Arg
40

Tttt
Phe

ttce
Phe

ggc

acc
Ile

ggt
Gly
200

atc
Ile

aat
Asn

cgc
Arg

<0
£
—Q

cac
Eis

ctc
val

gag
Glu
10¢%

trc
Phe

tcg
Ser

atc
Ile

acc

Thr

gcc
Ela

gtc
Jal
17¢C

ggc
Gly

gcc
Ala

cag
Gln

Thr

acc
Thr

gtc
Val

85

ct

3

gcc
Ala

gtc
Val
14¢C

ctg
Leu

agce

Gly

aag
Lys

tgt
Cys

acc
Thr

atc
Ile

acc
Thr

tLc
Phe
45

att
Ile

ctc
Leu

125

cag
Gln

tte
Phe

tc
Phe

acg
Thr
205

tcc
Ser

tac

’I‘}rr G

gag
Glu
30

gtg
val

agc
Ser

tcc
Ser

cac
His
1580
gtc

val

ttc
Phe

N
w0t
©on

Ut

0
(9]
et

acc
Thr

gtg
val
175

tac

atc

Ile

cta
Leu

cag

acc
Thr

cgc
=g

Q
V0]
o n

e
oy M

Leu

tc

Phe

aag
Lys

tc
Phe

aaa

Lvs

ctyg
Leu

a
ot

tn ot
D
=

9]
¢t
ct

o
M
=

ttc
Phe

ccce
Pro

cce
Pro

tac

153

201

tD
1Y
\o

)
NeS
w

4389

537

681



Met Ser Gly Met Glu Lys Leu Gln Asn Ala Ser Trp Ile Tyr Gln Gln

1

5

10

15

Lys Leu Glu Asp Pro Phe Gln Lys His Leu Asn Ser Thr Glu Glu Tyr

20

25

86

30

00812265. 2 F # E® F18/28M
210 215 220 225
tc ctec ccc atg act gtc atc agt gtc ctc tac tac ctc atg gca ctc 777
Leu Leu Pro Met Thr val Ile Ser val Leu Tyr Tyr Leu Met Ala Leu
23C 235 240
aga cta aag aaa gac aaa tct ctt gag gca gat gaa ggg aat gca aat 825
Arg Leu Lys Lys Asp Lys Ser Leu Glu Ala Asp Glu Gly Asn Ala Asn
245 250 255
att caa aga ccC tgc aga aaa tca gtc aac aag atg ctg tct ttg tgg 873
Ile Gln Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Ser Leu Trp
260 265 270
agg agt gga gtg aat ccc tgg ctg ctg tgt tca acc tcg tcec atg tgg 921
Arg Ser Gly Val Asn Pro Trp Leu Leu Cys Ser Thr Ser Ser Met Trp
275 280 285
tgt cag gtg tct tct tct acc tgagctcagce tgtcaacccc attatctata S7Z
Cys Gln Val Ser Ser Ser Thr
230 295
acctactgtc tcgoccogettc caggcagcat tccagaatgt gatctctict ttccacaaac 1032
agtggcactc ccagcatgac ccacagttgc cacctgcoccca gcggaacatc ttcoctgacag 1092
aatgccactt tgtggagctg accgaagata taggtcccca attcccatgt cagtcatceca 1152
tgcacaactc tcacctccca acagccctct ctagtgaaca gatgtcaaga acaaactatc 12312
aaagcttcca ctttaacaaa acctgaattc tttcagagct gactctcctc tatgectcaa 1272
aacttcagag aggaacatcc cataatgtat gccttctcat atgatattag agaggtagaa 1332
tggctcttac aactcatgta cccattgcta gttttttttt tttaataaac gtgaaaactg 1392
agagttagat ctggtttcaa aacccaagac tgcctgatrtt ttagttatct ttccactatc 1452
ctaactgcct catgcccctt cactagttceca tgccaagaac gtgactggaa aggcatggca 1512
cctatacctt gattaatttc cattaatgga aatggttcgt cctgagtcat ctacgttcecg 1572
agtcaggctg tcactcctac ta 1594
<210> 10
<211> 296
<212> PRT
<213> A KR
<400> 10
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Leu

Leu
val
Tyr
145
Phe
Pro
Pro
Tyr
225
Leu
Asn
Trp

Trp

<210> 11

Ala

Val

50

Val

Phe

Asn

Met

210

Leu

Arg

lle

Arg

Cys
290

Phe
35

val

Cys

Tyr

Met

Gly

115

Phe

Gly
195

Trp

Leu

Leu

Gln

Ser

275

Gln

<211> 1594

Leu

Tyr

Leu

Leu

Pro

100

Pro

Ala

Ile

Leu

Pro

180

Ser

Ile

Pro

Lys

Arg

260

Gly

Val

val

Val

Phe

Leu

Val

Ser

Leu

Leu

Met

Lys

245

Pro

Val

Ser

Gly

Pro

Ile
76

Gly

Ile

Thr

val

Asn

Thr

230

Asp

Cys

Asn

Ser

Pro

Leu

Leu

Val

Leu
135

Pro

Ser

Lys

Arg

Pro

Ser
295

Arg

40

Gln

Ala

Gly

200

Ile

Ile

Ser

Lys

Trp

280

Thr

Arg

Val

His

val

Glu

105

Phe

His

185

Ser

Ile

Ser

Leu

Ser

265

Leu

87

Ser

val

Gln

Ser
90

Gln

Val

Glu

25¢C

Val

Leu

Thr

Val

Leu
235

Asn

Cys

Phe

Leu

hla
val
140

Leu

Asp

Lys

Ser

Phe
45

Leu

Ty1

Glu

Met

Thr
28%

Gly

Thr

Val

His
190

Val

Phe

Leu

Leu
270

Ser

Leu
95

Pro

Glu

Thr

Ile

Leu

Met

Asn

255

Ser

Ser

vVal

val

> Thr

8C

Leu

Phe

Axrg

Lys

Phe

Ala

240

Ala

Leu

Met
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<212> DNA

<213> Aji_

<220

221> CDS

<222> (64)..1(942)

<223> IGS4A R ALADNAREA
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00> 11

ggctcagctt gaaacagagc ctcgtaccag gggaggcotca ggectiggat tttaatgtca 60

ggg atg gaa aaa ctt
Met Glu Lys Leu
1

tac cag cag aaa cta 108
Tyr Gln Gln Lys Leu

[l
st}
oy
u
t
(e}
0
et
1
3 ot
[te]
0
0O

a
I

a0
b gl
19}
o}
e
—
[s)]
o oot
a0
H
Y
[N

I
s

o
e}
o1}
ct
@]
Q
ol
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cgc tct gtg 2064
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tac ctc ttc agc ctg gcg gtc tCt gac ctc Ctg gtc cta cte ctt cg
yr Leu Phe Ser Leu Ala val Ser Asp Leu Leu Val Leu Leu Leu Gl
g5 S

o]
()
s
m

g0

atg ccc ctg gag gtc tat gag atg tgg cgec aac tac cct tto ttg trc 396
Met Prc Leu Glu Val Tyr Glu Met Trp Arg Asn Tyr Prc Phe Leu Phe

ggg ccc gtg ggc tgce tac ttc aag acg gcc ctc ttt gag
. Gly Pro Val Gly Cys Tyr Phe Lys Thr Ala Leu Phe Glu
115 120

=]
o]

m o+ N

tgc 444
Cvs

ju
8]

ttc gcc tec atc ctc agc atc acc acc gtc agc gtg gag tac gtg 492
Phe RAla Ser Ile Leu Ser Ile Thr Thr Val Ser Val Glu Arg Tyr Val

9]
)

130 135 14¢C
gcc atc cta cac ccg ttc cgc goc aaa ctg cag agc acc c¢gg cgc cgg 540
Ala Ile Leu His Pro Phe Arg Ala Lys Leu Gln Ser Thr Arg Arg Arg
145 150 155%

gcc ctc agg ate ctc gge atc gtc tgg ggc ttce tec gty ctc tte tec 588
Ala Leu Arg Ile Leu Gly Ile Val Trp Gly Phe Ser Vai Leu Phe Ser
160 165 170 175

ctg ccc aac acc agc atc cat ggc atc aag ttc cac tac ttc ccc aat 636
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Leu Pro Asn Thr Ser Ile His Gly Ile Lys Phe His Tyr Phe Pro Asn
180 185 19¢C
ggg tcc ctg gtc cca ggt tcg gcc acc tgt acg gtc atc aag ccc atg 684
Gly Ser Leu Val Pro Gly Ser ARla Thr Cys Thr vVal Ile Lvs Prc Met
195 200 205
tgg atc tac aat ttc atc atc cag gtc acc tcc ttc cta ttc tac ctce 732
Trp Ile Tyr Asn Phe Ile Ile Gln Vel Thr Ser Phe Leu Phe Tyr Leu
210 215 22¢C
ctc cce atg act gtc atc agt gtc ctc tac tac ctc atc gca Cctc aga 780
Leu Pro Met Thr Val Ile Ser Val Leu Tyr Tyr Leu Met Ala Leu Arg
225 230 235
cta aag aaa gac aaa tct ctt gag gca gat gaa ggg aat gca aat att 828
Leu Lys Lys Asp Lys Ser Leu Glu Ala Asp Glu Gly Asr Ala &sn Ile
240 245 250 255
caa aga CCcCc tgc aga aaa tca gtc aac aag atg ctg tct ttg tgg agg E76
Gln Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Ser Leu T ATg
260 265 276
agt gga gtg aat ccc tgg ctg ctg tgt tca acc tcg tcoC atg tgg tgt 924
Ser Gly Val Asn Pro Trp Leu Leu Cys Ser Thr Ser Ser Met Trp Cvs
275 280 ZBE
cag gtg tct tct tct acc tgagctcags Ltgticaacccc attatctata SR
Gln Val Ser Ser Ser Thr
2 ]
acctactgtc tcgccgcecttc caggcagcat tccagaatgt gatctctoct ttccacaaac 1032
agtggcactc ccagcatgac ccacagttgc cacctgccca gcggaacatc ttcctgacag 1092
aatgccactt tgtggagctg accgaagata taggtcccca attcccatgt cagtcatcca 1152
tgcacaactc tcacctccca acagccctct ctagtgaaca gatgtcaaga acaaactatc 1212
aaagcttcca ctttaacaaa acctgaattc tttcagagct gactctoctc tatgcctcaa 1272
aacttcagag aggaacatcc cataatgtat gccttctcat atgatattag agaggtagaa 1332
tggctcttac aactcatgta cccattgcta gttotttott tttaataaac gtgaaaactg 1392
agagttagat ctggtttcaa aacccaagac tgcctgattt ttagttatct ttccactatc 1452
ctaactgcct catgcccctt cactagttca tgccaagaac gtgactggaa aggcatggca 1512
cctatacctt gattaatttc cattaatgga aatggttcgt cctgagtcat ctacgttccg 1572
agtcaggctg tcactcctac ta 1554
<210> 12
<211> 293
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Val

Lys

Phe

Gly

35

Pro

Ile

Ser

Glu

His

Ile

Thr

vVal

195

Asn

Thr

Cys

Asn

Gln

20

Pro
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Gly
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185
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Ser

Tyr

Glu

250

Met
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205

Phe
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Phe
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190

Pro

Tyr
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Asn

Trp
270

Trp

Leu

Ala

val

Val

Gly
95

Phe

va

b

Arg

Ser

175

Asn

Met
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Ile
255

Arg

Cys

Phe

val
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80

Met

Fhe

Ala
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160

Leu

Gly

Trp
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275 280 285

Val Ser Ser Ser Thr
290

<210> 13
<211> 26
<212> DNA
<213> AL T %

<220>
<223> A L3 e kR ROF 54

<220>

<221> %5

<222> (21)

<223> A, C. G, QiT

<Z20>

<221> %1

<222> (24)

<223> A, C. G. &7

<400> 13
ctcatcttcg cggtgggcre ngyngg 26

<210> 14

<211> 31
<212> DNA
<213> AL T /91

<220>
223> AL 965K sl

<220>
<221> &t
<222> (2

(22)
<223> C&R WA

<220>
<221>’£7r
<222> (25)

<223> A, C. G. &7

<220>

<221>2£;f

<222> (28)

<223> A. C. G &1

<400> 14
ggccaggcag cgctccgcge tnarncyngc d 31
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<210> 15
<211l> 22
<212> DNA
<213>,AHL}f§d

<220>
«223> A L9160k & 9F 5] 4

<400> 15
gaartartag ccrcgrcagc cw

<210> 16
<211> 27
<212> DNA

2130 A T4

«220

S223 A TP AR 5

<400> 16

ccatcctaat acgactcact atagggc

<210> 17
<211> 23
<212> DNA
213 A L 4

220
G223 AT AL Sl dh

<400> 17
actcactata gggctcgadgC ggc

<210> 18
<211> 27
<212> DNA
C213- A L8]

=220
223 AL LA A A . gl 4h

<400> 18
ggatcccaaa taagaaaggg tagttgc

<210> 189
<211> 29
<212> DNA

3 A T

92
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20 |
23 AP R AL gAY

[ SO o]

<400> 19
aaagggtagt tgcgccacat ctcatagac 29

<210> 20
<211> 29
<212> DNA
C213 - AL 4

2220 _
2223 A Lol iE 5l

<400> 20
aggtctatga gatgtggcgc aactaccct 29

<210> 21
<211> 30
<212> DNA
2203 A LR

2200
CZL AT R AR g4

<400> 21
atgtggcgca actacccttt cttatttggg 30

<210> 22
<211l> 26
<212> DNA

<213> AT 59

<220>

<223> A L5164 504

<400> 22
cggaagttgg cggacacgrv rttrta 26

<210> 23
<211> 27
<212> DNA

C2130 A T4

<220 |
223 AL A g4k

<400> 23

gctcagecttg aaacagagcc tcgtacc .
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<210> 24
<211> 27
<212> DNA
2135 A0 T B

-220
223 AT A g

<400> 24
ccatgtggat ctacaatttc atcatcc 27

<210> 25
<211> 29
<212> DNA
23 AT JF )

< 220.
<223 AT ARG E L 5l 4dh

<400> 25
aagacaaatc tcttgaggca gatgaaggg 28

<210> 26
<211> 30
<212> DNA
‘Nj,AJJ%M

2220
S223 AL B AN 54h

<400> 26
gatgctgttt gtcttggtct tagtgtttagc 30

<210> 27
<211> 29
<212> DNA

213 AT 4]

<2200

S223 A LT S ANk 514

<400> 27

ggatgatgaa attgtagatc cacatgggc 29

<210> 28
<211> 25
<212> DNA
213 AT

<220
C223 AT R AGIE . g4
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<400> 28
tgtggagaag tctctcaaag tgtgg 22

<210> 29
<211> 29
<212> DNA

BT A

<220
2223 A LR AR G4k

<400> 29
tagtaggagt gacagcctga ctcggaacg 29

<210> 30
<211l> 30
<212> DNA
<213 AL 4

2220 -
C223LA LA 54y

<400> 30
aacgtagatg actcaggacg aaccabtttcc 30

<210> 31
<211> 22
<212> DNA

S213 AT 4]

<220

S223 AT AR gl dh

<400> 31

tcgtaccagg ggaggctcag gc 22

<210> 32
<211> 23
<212> DNA

213 A LT 4

2220 -
2223 A T sl AR gl

<400> 32
cctcttcagce ctggcggtet ctg 23

<210> 33
<211l> 22
<212> DNA

223 AT 4
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=220
<223 AL A Sk

<400> 33
ggaggcgaag cacacggtct ca 22

<210> 34
<211> 34
<212> DNA

23 AL

220
“223-A TR AR S

<220>
<221»> misc_binding
<222> (1)

<223> M6-H& LK B LA

<220>
<221> misc_binding
<222> (34)

<223> JAN, N, N', N—vg WP Jk -6 -5 AL % H- 0 492

<400> 34
agatgtggcg caactaccct ttcttgttcg ggcc 34
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