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1. =P EZRHE T 87 R LB RE O AT 04 2 55 34k i}
%6 F ik, @5

5 B2 KB RAR L EFOBERMELRIRE G Ao B2 F KR Z
AREAER I HI R AT B Y b B bk i M AR A BUR M BB IR
FOHER, DRI R RS,

2. —HEZIRE T8 RAG RAKREGAF 0B RE R
theq ik, @is:

10 B2 XA AR L E B AN LEIRE G feAMKIR R RS Z 040 L4
R HIT; Ay HEAMRE RO R A N SR IREOHE, AET
R B

3. BARR 1 R 28975 %, APRABLEKRES R IgM.
4, BAZR IR 2897, L P RARLERETOR IgM t9—A T £,

15 5 BAER 1R 2097, RFYHABRLEKREASH B ALY —/T
B,

6. BAZK | 5%, L BRseddd FliRALET K MK T
YR F &
7. BABR 1R 20F %, Lv2XHA—HlaH.

20 8. MAIZR 785k, ¥ AilamiA.

9 MAIZRK I R28 5%k, KT HBHIRAHNELFGdgRELY
FHale.

10. RAER 1R 2895 %, X P BB ZRAHNLLFTHLALEEF AR
VER A R B,

25 11, AAIEK 10 8950k, HFFARBERHOERHBAR, MM R
A BB, BHRLBEDR A FRF K,

12. RAIER 1R 24E—FReG75%, LPIRFchaEam, K, AN
ST, AR R B, KA FEERE,
13. BAER 1 R 2HE—Fe) 5%, HPMRGLALECRFHEL,

30 14, —F 877 AT LKA ¥ LRIRZ QN300 B2 3B Rk iR

Heg 7k, aiE:
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INZ R Bk AR EB AR BIRE QR A LR RRE Y
B wfe, MmBly & iXEFHEABERELEIREO R B @£,
15. RAER 14 5%, LPBRERREFROKRIAT,
16. BANIZR 15897 %, APHRRLEREGHREIRRFETHRE
5 AR E A R AR AT.
17. RAIZR 16 97k, £ F B @beih kR REF BB TL S XE
A5 EF1BEW IS B @it Fo-F T,
18. BAIER 148975 4%, EPZRFRraia4.
19. BAZR 18 8975 ik, L PiilahmRA.
10 20. AV ER 14 89F %, EFPRGLALEKRRA,
21 A RR 148974, RPRGAAESCOEEL,
22. My BNBARLEIREES, RERBRESHY, EH XS
AT 4 ()ERS A S R ARZER,; ()5 B ZAME; R(ii)
W B gl e)— N LB F A4

sk

15 23. BAZR 22 KRB LEREE, €& IgM.
24, —HEMH B RMULEREES, CEABRTAMRE SR ERNE
x.
25. MAIER 24 9IS BA M LR IREZ G, CHth Bisndd i
WRANEAER .,
20 26. ARA)EK 24 41 FR R LB RES, €2 IgM.

27. —AF A F 4 B AA SO FRARG T K, 15
R AN EREG;
AT ARERIREO SRR FMESNFATT, 407 Bk
Ao 45 AR AR 5 b BOR M R TR R G R A
25 M B R M AR B A S 49 45 B KR AT T AT AR LR, B MR
b A B R R IE IR A 4 AR AT T AR R P ATAR I B 64 KT 6 7
TR AT, Fo
MAE 5 o 4 B By S o 45 F AR
28. BA| B R 27T 4 F ik, EPZBRELENRSOFFHIR.
30 29. A BR 27 69 ik, A ¥ EHRMALR B R A HRHMIR
XA RAR.
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30 A ER 27 5%, Ay atefiiy By,
31 A BK 27T 5%, AP EdeRtREALE,
32, —FAARZ KA M T AT B AUREIREG S 504 F
M BUR A AR AAE R eI H R 6 7 ik,
5 BERAFERELBIRES D B hFFHILRL AL SHEMLT,
RAR QIR M BB IRE G Fo By At MR 4 B B4
1R IR M %R IRE G A B AR 4 MR S — T X S AT KIS
ik, Fo
Mo P A 25 R I AL S i BUR M S TR R G Ao By SR s o dd F IR
10 89 5-405F T RAE 1% R Ie A A4 B 4 ) B) 04 45 R ey 454 i 2,
B A A ZRBRESNTRARLREREQF BN hF TR RZ
18] 44 & A 7K R AR T R A AR 20K I A4 BT BT AR ) 2 6 KT 04 BUE R A,
RIS M A B R M S R IR R G e By SR fn 4 R AR Z TR AR A AR A 44
FpH .
15 33, —HMARXZ KIS YF LA TR RMEAEREE 5 AMRIER R
Z A BAE R IR R 65 ik, B3 |
BEAFBRABLRREOGHIMBERS LA AELSNFNT, B4Q
FEH IR M T, B IRE G A AMRIE 1R R 0 B R4l
1% B M S R Z A Fe AMRIR R 5 —FF X & AR -0 38k,
20 Ao
MM A A 45 2RI AL BT B M S JE IR B G A AMR IR R R i 4 A
AR T RA A% RIS B A ) B 44 45 At ATAT 2
B P B A Z RS T BORM R IRE G FAMRE R RS Z 10 6 %
B KF AR F RA L LRSI TR B KT B R AR, KR
25 AL R BE MK IRE G A AMR IR R RS- 8 AR AR A 493 F .
34, MA|ZK 32 R 3B E—RG Tk, AP R AR LEREG IR AL
IgM.
35. BAER 32 & 33 ME—ReG 7 ik, L At FHRBMAA L
LR R A R R FHIRAT,
30 36. BAER 32 K 33ME—HF ik, €AMW HAT,
37. AANB R 32 K I3 F ik, L PHRMERAEIREG TR
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815 5 AFT.
38. MAIER 32 X 33ME—RYF ik, P B oty FRIARATH
VUL K st
39. RANZR 32 R 33ME—RYFT %X, TEEELE) AT,
5 40. RAER 32 X 3B HE—RAGFE, LPRERXBNESYHEIEE)
10,10%,10°,10*,10°,10%,107, 2 10®#k1b-44,
41. AR 32 K 33 MFE—H) 4 i, L PR RR LA R IR IA )
¥
42, ARFZR 32 5 R LT AR MR B IRE G Fo BB bh g 7 M
10 LR Z 848 EAE A #4341 F
43, ARA K 33 695 KA AN LR IRE G AMR R RS Z
18] 48 B AE A 443948 )
44, —F 6 97 Ry SR IRE G N5 09 B R B BB R 09 7 ik
eLIE:
15 XA RABE TR EMNTGEA TR AR EEREG L B
e o 4 S bk R 2R AR BAR A 09 55 M 4 —FF K A
ERAFBRAULBEIREOLS A FHRRREESSHEHNT,
RAE LIEHOR ML IRIRE G Ao B 3B ot R AR 69 BURL R
1% B R S BRI B Ao By b i F R B i XA, A
20 R A A2 3% KA B BOR M % BIRE G Ao B B i R LR 6 4 A AR
Sf F A AR AZ KT BT AR ) B 6 4 A AT I
H P B AR B RN R RE G fe By A bt 45 F MR Z ] 6 4
S IKF- A3 F R A ZIRF B AT A B 6 K e B &, ZAF AR
M S B IR G Fe By BB dn 4 S M AR 2T AR ELAR ) 693 ) )
25 45. —HY 677 R % RIREK O AN-F 6B E R A BRI 69 7 %
35
ZRA AR B LI TEFTENTGERFHERELBERE O H5AME
IR AR G2 8] AR BAE ) 6 45 P 84 —FF X A
ERFRARBEEIREOHIMRRBERS L ELESNENFT, BEE6
30 FEEAMEEIRE G FAMRIEZ RS 0 R RS,
18 B At % o R E G Ao AMRIR 2 - 5 i R A B, =
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o) B 22 2R B BOR M R IRE G FeAMR IR IR R 4 S4BT T R A
R AR M ) 6 4 S e 1T R R,
H o B LR I BRI RE G Fe MR IR R R R e 4 A KR
AR F RA A XA B BT AR B) e K P e R R, R KA R R
5 BREGFAMRIEZ R SZ A AR ZAE R 3R R .
46. —A¥iE 57 RIS RILIRE A AT ) B E R e AR AE 6 7k,
w15
B2 XA ) — AR A, P A TR GKEE AR B AT R 499K A gE A7 4
HmMrBEIREO S B F IR ZE A EAER
10 BEAFB RN EBEIREO L IO FHRREAZELSNGEHT,
R OIEH R M IR IRE G A B S ER A M HLUR 69 R A
15 B M S 5 IR & Ao By Bk o e F LR B iz AR Bk, Fo
MW A A2 12 KA B B b R IR & e By SR B dud LR 89 45 S AR
3t F RA AL R AR 2] 4G 4 A e AEAT R T,
15 HF AR B BRI R G Fe By B B i M AUR IR 69 4
AR F AT F RAAEAZ R B BT B 6 K e AR R, R R EA
M B IRE G Fe By S B 4 M AL R 8] AR AR R 630 R
47. —AFG 97 X T KA IRE G NF 0 B AR A MR 0 7 %,
i
20 %R e —FPIRA, P A TR P AR B AT IR 499K R Ak A7 4
BomM L EIRE O HAMRER RS Z 0 4 ZAE R
BERFEARMEFEIREO SAMRBRERSEEESNEFHT, B4
RN R IR G A AMRIE R RS 0 B Re
1AM BT RE G A AMR 1R R 5% A Ak, Fo
25 A A 2K B BUR M %R RE @ A AMRIR R R 4 b S5 A AR TR
B AEAZ AR WA B) 6 22 S AEAT IR
b B R F] BT R R R R G e AMRIE IR R L) 0 4 A
ABXT F R A AL RA) B BT A 2] 69 KT e I LR, R RERM LR
HE G FoAMR IR 2 RS2 1848 B AR A H474) F
30 48. BAZRK 2690 BB ABERREES, LY ZLARES & B-1
R = A
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49. BAIERK 22 5 BAER IR, ©aUERRST _ EBRE ATCC
R IE A

50. MAVZR 2 95 BB AMEERES, CELF 04 SEQIDNO:
SR B P irst TR X,

5 51 MAIZR 22 9o BB RARLERES, ©EH 4 SEQ ID

NO2 W RABRA I EM/TER,

52. RAIBR 22 95 BB AW LERES, EFY L8R EO LA
©.45 CDR1 Re98248T T R, £ ¥ F7i£ CDRI K &4 SEQID NO :10 Af T £,
AT,

10 53. BAIRR 22 94 BB ARW LERES, AT RLRRESEA
#,46 CDR2 R 494246 T T X, 3 F F7i& CDR2 R €4 SEQ ID NO :12 Ff F= &
ABRFF),

54. RANVZR 2 95 BB AMLEKREES, LT RAEREEA
€.46 CDR1 Ry T4 TH X, L FFri& CDRI R &4 SEQID NO 4 t9 &3t

15 BMA7.

55. RANER 22 B mBRAK, BTz eikEgLH ok
CDR2 R4 E4#THE R, R A& CDR2 R &4 SEQ ID NO :6 Ff 749 &k
BT 7 .

56. BAER 22 A5 BHKAKLERES, LV EeEREGRLA

6,4 SEQID NO :8 /i =R LM A 5|ty 824 TE K, #2844 SEQID NO :2 A7

TREBRFINHEMTER,

57. BANER 2 95 BB RMLERES, ETRLBEREORAA
FIEIREE.

58. BAIER 22 B Rk, R PZEEREGRIEALE
25 ®RE9.
59. A EZK 58 9 BB R LARES, LT EARKKGHIL

Y.

60. A EK 59 Y B HWHRELBEHREE, LRt o
4, bF, PR, KR, BF, B L.

30 61. MAEK 22 95 BOHAMLRIKES, AT ELRAREOGRE
AR,

20
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62. MAIZRK 22 Y BB RMELEIRES, EF AR EG LA
SEQ ID NO : 4 4« SEQ ID NO : 6 i =#) €44 CDR1 #= CDR2 K, LA
%55- K W7, #2 SEQID NO : 10 #= SEQ ID NO : 12 Ff 7 ¢4 424%& CDR1 #= CDR2
K, RERFLEL N .
5 63. MF)|ERK 62 Y0 BHHAMIKR, EFiZE5AEREGOEAESR
K.
64. —Fr 5 BB T, CiLh:
a) 245 SEQIDNO:1,SEQIDNO:3 2 SEQ ID NO : 5 ¢4 H 8 A
S £V 96 % A F) 69 4% B BT 5 49 A B T
10 b) €4 SEQID NO: 1, SEQID NO : 3 3 SEQ ID NO : 5 #)4% F 8 5 7|
A% B 4T Fa
c) EE#LEMH TS SEQIDNO: 1 #9455 88 5 5] Je 344458 5 F .
65. 4" 8,4 SEQID NO: 2, SEQIDNO : 4 3 SEQID NO : 6 #4 £ A &
3069 % Ike 5B AL B o T .
15 66. BRA|EK 64 9B 4T, €L OLBREBAF.
67. A AR ER 64 4B T 4975 LA,
68. AN EK 66 6975 L@, ©RBILWE T @b,
69. —H o BB T, Tikh:
a) €45 SEQIDNO:7,SEQID NO: 9 & SEQ ID NO :11 #4% &8 &
20  FIH 2V 96%ARE 49AL B 5 WM B T
b) €4 SEQ ID NO: 7, SEQ ID NO :9 & SEQ ID NO :11 #)4% % 84+ 5
AL BR 5T
c) EFMEMTL SEQIDNO:7 ¢4 BT BF 5 3 X A58 4T .
70. %7584 SEQ ID NO :8, SEQ ID NO :10 3% SEQ ID NO : 12 #9 & &
25 BRAEH IR B BT
71. A ER 69 B LT, ©EOLEMRBBRA .
72. A A EK 69 RS T 49 7E L mie.
73. BANER N2 E L0, CARILDWEI B0,
74. —FF B S Ik, 4% SEQID NO : 2, SEQ ID NO : 4,3 SEQ ID
30 NO:6 #&LBRAFT.
75. RABR 74695 K, Pz S KE4A SEQID NO : 2 hA LB A
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5.
76. —Ft 4B % Ak, 4% SEQID NO : 8, SEQ ID NO :10,3 SEQ ID
NO: 12 ¥ R KB T 7).
77. BRA|ERL TS K, L F1Z AR E4 SEQID NO :8 ¥ KA BL A 7).
5 78. —HPAEFE B IR T R, B F RO ER KBRS TFHEETIRAR
Fl &R 67 44455 Lm0,
79. —HE S IR T ik, E S ik QAR E R RS T ST ISR
FIE-RK 72 6455 L mie.
80. MA|ERK 22 95 BHNEANEERES, L FPZABREGLA
10 &% SEQ ID NO: 12 ff = £ B A 5| 4= SEQ ID NO : 10 #) £ &8 5 5 &) 42
#HITER,
8l. MAER 22 ¥4 BB AR LERES, LY ikt LY
€2 SEQ ID NO: 4 A7 T £ M B 5 7 F= SEQ ID NO : 6 ¥ RABSF 7 ¢ 44
TER,
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R D BT a2 AN S R B X7
8 7 kel e
EREF
AMA B A b e R M AoiE BM %, 9% (Muller-Eberhard, H. J. (1988) Ann.
Rev. Biochem. 57,321-347; Carroll, M. C. (1998)Ann. Rev. Immunol 16,
545-568; Fearon %, (1995) Annu. Rev. Immunol 13, 127-149). R&if4& M fo
10 AMRRAMRZ ARG R ) B(F14e, CD21/CD35)#) #F 7 A ALIE 5%
TAMRFZ ot A, MEBARRIETTEARRPETHL R T TR
A4 (Carroll, M. C. (1998) i 4L Bl L), #l4e, AMEME B3 TARH AL 4B &
A B BB 6 —FFAug) £ 8 it CD21/CD19/Tapa-1 2k R ZARN-F A AL 3
(GC) B @b e4HA1E 5. Hob, #:RBE ) REERHERERLET HE
15 SHRGHAEHEEZHL PR ELZHN (Weiser ¥, (1996) J Exp. Med.
1857-1864).
By &bk fn -3 53 (reperfusion)(/R)AR % R LA XS B ARG FE L
JEAT N R AT @b AR KRN, CERFEATALEF S, F
AV B, THAM G SFER BEAIR MRS 6 F MEEAIE, B
20 b FHERGTFEAAARTEG@IORG. e, BINseb i
ey B R SR AR mFYG, LHEETHFASERKN G LESR
(Weiser %, (1996) J. Exp. Med. 1857-1864), i 2 5 BUAB R 28030
(Williams, %, (1999)J; Appl. Physiol., 938-942). —#&k, Aty
B AR, REMREARE. URIRAG6GA2E A b it S By dn ko K34 X
25 NFei Aoty BARER S B E Rk A (Williams, F, (1999) J. Appl. Physiol.,
938-942),
IR 345 84 £ BN F 2 AMR 4 %, Weisman F3HRiE T A K A s &
1# FAAMAK C3b 8977 M3 4) 7 (sCR1) F4-#74] IR 345 69 HLH](Weisman
(1990) Science 249,146-151). 7T &4 CR1 ZAK £ R & C3 #1485 (convertase),
30 BPERK CIELREEMN COHHXNBEAWFEFHK. CRI RKRLS
F C3b 9B F 1 b AN LE RS C3b ¥R T, A3fsnih3

10
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AT 8 sCR1 #5k M 24T A Bl AT &L 3B shap oy B 2 4015 . K2 shah e
R F A E BT S DU AMR AR KR Ao 20 4R AR 45 A2 B R /) (Weisman
F, (1990) 4L F] £), £ F ARG & F sCR1 FLL ) {RF T 280084
£ R (Hill % (1992) J. Immunol. 149,1723-1730). fEiZAEA F, @Bitf FAK
5 EFEiE&aBRAEOTETRG@AMIAE KL 2 Jaf, EAGZME 0K
WEAT, A R AR A 26 28 ek ARt e & B A A S E TR,
RE XA A 2 T Bith B AMEAN T, AR4EA1R A M 5] L AR eG4
HER., Weiser FiEE T KB A R34 B7 .k & T BAER F 69345 .
A A EF 4 R A E 5T = R4 . Williams 5452 B E 48 2) /) I A
10 B P HIEF T shib ey IgM B A E SRR ) B & A 515 .

K AIE
AL ARG T 8RR RIKE A (), 15731 RARF B s b th Fit
WRNBE AL M SR, REELNHR, BEXEHFE IgM 5 BH
15 Hedodd F ARG 4 S RRA A RAMRER GBS, RAFRBRIRA
ﬁ&ﬁﬁﬁo?%Aﬁﬁ%?ﬁ%&ng$iﬂﬁ“Bl%m”%Bm
TR * A
B, AZLAAFAELET MG T R XA T RAKEONFH
PR E RSP G Tk, QELTRA AR L EHHRM LR
20 E#, fldo, B IgM 5 BB FH 3R Z AR AR 6047,
IR 5 By B fu g e b R A B R SR E G WA, AR
) BB
Bk ERFEF, FHERAHIROFSGE LR BINALAE,
Blde ¥ KRG A&, Bz R A AR 7T £ F RRAE B Ao/ R 25 B,
25 FLARARM eI T RIBAE G46L B 0 AR, MHAF KPP AL E A,
HAFRACTE R R A 38 F R o S EHAR, E—Mrikey ZhTE Y,
B i BB H R ARG A IR, Bl R SR K A,
Bk 492, AL AR N B L AR B AT I E AR ER M R
REG: ) H RR D R ML ERE G Fo B SR b i i 7 4R Z 18 4948
30 EAER(Blde, £4&); ([ATH SR BRELEREOFAMRIER GRS L
B 4940 EAE R (Bl de, 54, ()P FEAMLAREE, pldo, BiTHE

11
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%&&%é%&ﬁ&ﬁ%m,Xmm% RV BRI B O G,
B %o 5 BUR IR A B R, BB, Fo/RENFBASAF. ZHIF T ARE
ARAIK; DT RARRER BT, Blde, BFREIK, BE, BE
8., EA—RELERFTEY, WHF TUK$K%kﬁM%%% -

5 ARk EARFEF, AL, LK, JUA, JUASJUEEEE R —K
R LA L AR R IR T E G ARG 09 B AR A R AEZ AT,
B /R ZIEH A . IR R T F KA, Blio b5 B IE S5k
MAAAR XY F ARMEZA, A F/RZBHA, E—MkegEaFEF,
BIRF T ELCEFR, Blde, WERA, AMRIFEF) 4454658,

10 EB—FE, KREAHIIELET LTI S RE T LAEKEG
NGB ZREH S RRG G T %, AL TRERATKLEHKAHML
RFBIREZE, Bldo, KA IgM 5 AMREAZ 6 a2 18 A8 ZAE ) 64935 4) A
IV BE AMRE M LR S IR R G 9, R K AJ%%

B Rk TP, R EERE G Z IgM X 1gG (#1140, 1gG1

15 #=1gG3). #ikth2, HRHELEBEREGZ [gM, HIHKkZ, €2 IgM
Tk, EHF—RAGERFREY, BRAMLEKREG G B @y — A B#,
Blde, B-1#mJ8= 4, RAHBORELERE G BFARRT_HFRBALE ATCC
BRI A, BoRt R ERE S LA 04 SEQIDNO : 2 A = 2L B A 5
2R TERAE4 SEQIDNO : 8 i+ & AMA T/ TER, £—4

20 MM EHRFTETY, HIShss R REGET N BICF/REREL
A&,

EREGEHRFETY, IMRERRARGAMRIER, HAMRIRZE R
STARE Cl FRETBAWHIHe, Clq). £F—FhFEF, TRELLH
Fshdh, Flde, HEEBILe, D R)RR KL, AK),

25 E— MR ERRFTETY, BREIZREISFGE G R B IG LA,
Bl RJG /= & . B2 3B ik 4R 45 T 2 F R B Ao/ R Z B BTN,
Fl AR ) BB F RIRAE Q454 A 0 RH K, BT K PARK B3R,
BARRRALH IR KA F R F R0 EHEHRK, E—MREHTH_FTET,

BB ORG-S F R, BlhoSPET R A,

30 Rk 2, RZXAQHFHN B LIRS TIHEREREALLRK

KRG ()37 #] B Y B M IR IRE @ Fe By B R o 4 M AR 18] 69 AR

12
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BAER (Blhe, EAY); ()P4 S8V B M % 5 R G FodMR R 12 69 RS
B) 6940 AR R (Bl de, £4); (H)PREBABELEREES, ¥, L,J\,’E‘/\
F R HRE G Fa/ B LR ‘k(lv)ffﬂ’% SR Y H R BRI 6 T A
) Jo 37 B B R IR AR, KBS, F/REFES. ZIPRI AT ARE
5 amaBaAk; haTr AR A BT, Blde, RIRFESUR, BE BE
8. EH—RLW TS EF, R TARZRKLRGERIRKR, E£—
MEike) EoFET, BN, LR, JUA, JUR SJUEG R R —K
RELLEARA A ZIPHIN . WHIR T AT ARG AR AL,
B Fo/ R AR . GATR T LT EF REE, Fles FHEEZRAHHn
10 wﬁﬁ%m%*&sz A Fo/RZEHA . E—AREGZHRFETF,
AR R T S HEECHETA, Blde, REH, FMRIPEFZEEH.

EH—F &, $K%%%ﬁﬁf’ﬁ/ﬁxﬁwiﬁ%¢£&m@w
AT 6 B IR R B ARG 6 F ik, BIERZIRE T RERKRE K AN
SBEREG, Blho, KIAEGE AL IgM, /R AR BB EEREES

15  # B @fe(flte, ALFTEE B-1 0), MAR YV & iXE T A5G AMEL
FIRE A F/R B @I E.

BNk EHFEF, RERREFTEDIKR(ex vivo)it 47, £—N
THFTEF, BARLEKEANR B @b TRt oEEzkE. £F—Fik
FEY, T1EA B @iddFiik(Fl4e, #H-B-1 AIAKRIA-CD5 AR

20 CDI1G/CD18) - B tmfe.. it /M B 2 44/BR (Flde, B bdd M
RO E Z o) AR B SRR A R IXA iR IR A AN R RS,
flde, IgM. E—NMREHEHRTETY, BMRABEBRRETONHRERIRES
BB A2 XA A AR RIRAIT, EH—FHFET, Banx
BRFTRABIL T RXEAAEEE, o, BRERGEEEBEY B

25  tmfpded) ¥ oF (B, RARRERRESFH I, RRBR)MT. £E—IMik
WEAFTET, TRELARLHY, Hlde, s5H LW, DB R KL
Yo, AR), E—AMRBENEATREY, BRIXEHIHLOBGE AR E
WA, Blde, PRETA. REHE, REFTREARKAENLMEEIL
A%,l;smw 5Z10.8F, 10 224 8, 1 £5 RA#AT. -4

30 Mk EXRFRT, FBEERHFROMGASREHR, Fldo, SIPEF
KA. BEH—FakFEP, B EFRBEZA, HE, F/RIBALIK

13
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Z R AELEIREG, F/R B @RI Fo/ 3R ) B 7 2 By 3 bk A 35
. Blde, TAFAREFTZE YV 185088, 521008, 103 20 )8,
K1, 23 R#THREFIR.
EH—FE, AEAHOHELET L BHHARRLAFRTE, Bl
5 AHRMKA/E M. it R, BRARLARETGERF —FAEHT
FlaEM: ()it B3s b F IR IR, () ERAME; R(i)w B
mp ) —A LB FA, EARGHEATET, BARLAKEOS B
mpp iy — A LBE, Flde, B-1@I0T4A. EA—FkFET, BRMEEIK
Eada¥E ATCC Rk, EHFRAS __ HERBTE. RAKLERE
10 ATEA 64 SEQIDNO: 8 FiTHRAMAFIBMTRER. £H—Fik
FEP, RAKLEREG LA 04 SEQIDNO: 2 TR AKBRF I 69 E
BTTR, AF—F#AFEY, KAKLAREOLSALETHNABEAE
8 By 3R B dn 4 M AURAR BEAE A (B 4o, £4E).
EB—FE, AEAPHHFEET HBERULARES, Fld, KX
15 Fikegssmmte IgM., E— MR ERFTEF, HRAUELEREE S5 A
e 4% B b3 BAR EAE B (Blde, 454, BARMEERE G BT B KK
FAMREGIEL S, E—AMEANTARFTET, BARLERETG LR —A X
$AREBIK, dE%, F/RIEA, B, FBAMRE SFa/RBE o) —A
RENEABMBEMEE, E—MAHERFTEF, HAKLERES
20 A WA ATCC Rk, EAGKRS 1@ i S ANERELERER.
LT EEFTEF, HRERA, RERRLEESHNSEA @2 SEQIDNO:
8 Y ALB A I RATERALAR., AL ECRATET, BRERKE
¢4 SEQID NO: 10 4 CDR1 R, KL RLEEH 4, Fo/RKE V) —A SEQ
IDNO: 12 4 CDR2 K, RERBLEASHS. HiLHR, BRBRKEE
25 4 SEQIDNO: 10 #) CDR1 &, # SEQIDNO: 12 # CDR2 B, K&
WA, AR —FTHRFETY, HABARFML, RARBRLEEISELT S
SEQIDNO: 2 4 A AMFFI M EL/TERIL AN, ALEFAFTRT,
HAEMAAARE Y G4 SEQ ID NO : 449 CDRI B, XEHRLEEHD, F/
R EV—A SEQIDNO: 6 4 CDR2 B, HEMRLEEH L. HEHZ, K
30 APk E S @4 SEQ ID NO : 4 #9 CDR1 K, #» SEQ ID NO :6 #) CDR2
R, AR LEEEL

14
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BEH—REFEY, HREAAR, REARRLEESISEH 4 SEQID

NO: 8 it RAB/F 5 M2 TER, LB LE A R ¥, AR a4 SEQ

IDNO: 2 A T8I R ABRAFIN N ETHTER, XERBRLEESHB. BAakin

RFT VA BT By Bk it B A B4 EAhEMTF, FlekF, )

5 F, XRETEKAE ATCC Rk, EAHEKT R RBF AN BRR

W o FF NOATIR, EH—REFTEF, HABIURT LR IEANR

W, Blde, w4, LE, DR, KRR, HF, BRAERK. RENE,

AR AR, BRBIKRTUARTASIR, E—AMRAEHERFTET,

BAaAAZARLHGIIR, EF—FEFTEY, 5 BORRELZRE

10 “a5w¥HE ATCC Rk, BEARRKT _ LB SANESEREGRA

AR B 8 4B A

EH—F &, $ﬁ%%%mﬁ%*ﬁmf 5 B By BT Bk o 4 R AR Y

Fik, QHERB—FEAMLEREES, Blie, BRME IgM, #lde KA

HEHRM IgM, EAFBRELERETOEFSHFFBLESNTHTE

15 fkAH Bis ok FHABEGHS, Pty Bh@le, AR5

1), REAQREMBI, REIE)EHAELEREES, BRB ORI

B S e A KAt Tt BAEAT R E, BT ST ALK RLSE

RE G s A KA T AT b AR E 6 T R FFHE ST, A

BN S P B, Bl LR hdFFHILAR., A MUY ERTER

20 W, HEFEENELERMRE, Flhe, FRRBRMAEEZRE KD

Fith o) 5ikE (Blde, AEEBZ)PRF. AHCRAETET, HHLEMNS

B, Blael RER, RARELE, ek i ARLARGE, E—
Rk A FETY, HMEFRARIIL A,

EFH—FE, REPOIFIELE T —HR—F RS I (Hlde, X3 64)RE

25 A YFAEZHBULEREES, PlRAK IgM 5Bt ER

Z BB EAE R ARl A g F ik, ABEEAFBRELERE G L A

HREILRAASASHENF TREOVESR AL ERE A bss 3+

i’fmf‘?” (#13e, M%ﬁ?}/ﬁ 3 B AR RS 4G R (B, A K EE)K

1384 M R AR LE RELIR D) B RAY, BARECR ML IRE G f E b

30 ﬁﬁﬁéhﬁﬁ*ﬁﬂyﬁﬂ%%é%wwui@x%%ﬁﬁ)ﬁ@%ﬁ

A2 Y5 R R IE AL A- A B BUR M S B R & e By BT AR A LR 4 AT T

15
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TR A 3 O AL T B 69 45 F AT R, B F AL RS
B 2 o b % 8 KB & Ao By SR Bt 4 R LR A ¢ 4B KR ARRT T R A
RIS A 0 BT B 64 KT 64 B (Bl e, T )R BRIZ R LA R
b S, R R 8 Ao By AR bk o 4 B M LR 2N AR AR A e AR HIF] . E— AR
5 e EAEFTET, BRTBRERAZIL, 5 ETH—FaEA—FXE
RIS WAL B R R MR EIREE . RETHILE B RN LI K
FO RS RAMLEIREGRER AT,
BH—FE, NEPGHFIELE T —FA—FF R S A (Fldo, K2 H))iRE
b KB AN EEEEE, Pl Ak IgM 5 AMRIERE AL
10 ABEAEA W E R FiE, QHEEAFRAELEREE HAMRER N
oK K AR M T AR AR QLIS B R M IR IR G Ao AMRIR IR 6 AR 8 R
BAd, BEAERERE G FRAMRERG RS S —FF RS RS
(4o, SRASE O R R, FHACR AR 4 R X I A4 B BUR M B K
& @ FaAMR IR IR 0 AR5t A AR R T A AR Z R AL A BT A B 64 45 R 4y
15 AR, B P FAZRBIA Y B RELEIRE G FAMRER G RS
28] 84 4 A KT AT F RA AR RIE 1L A4 i P AR I B 4 K P 64 2O ()
4o, FE)EIIZ IR B R %R KB G Fe AMRIR 12 6 R -2 1A A8
ZAER KRR, ERENEEFTET, HRRELEIREGZALITLY
HomH IgM, ELB 3RSt 4% 50308 AN AT B R BB AR AR S AR A 49 0K
20 H(Blde, AEEBVKFUNRLELRLEFWHES. A —FRTET,
EHRAEKRIN AT, EAMARHEETET, BRMLEREG XA
A i 5 FM B2 —(RBE)VATARMGES, ke, RAH, sbEds, K
SHRMLE, AANASYFRL., BFETH—FOEETELEV —ANT R,
flde, HXEMEART-MRARSEMRA GERSTR, £—AHE
25 HEREFEF, AWNT RS RBLESY, Pldo, LERL. K% 6REWL
Aty 4o ER R ST @452V 10, 10 10°, 104 10°, 10% 107, & 10°
Mubth, E—AMREEG FRFET, REQRBEH, Bl EAR
ST A MR M, XA YT AR AN ST, EH—%
eFEEY, AMAERARZEIMRER, A—MBEYRETEF, MRE
30 RORSAECLaTFREREMHE, Clg).
ERH—FE, REPGEIEE TR AKME [gM K, HE A B

16
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W BB, ARENEZAEFTETY, 55 H9H#KR%Z SEQIDNO: 8 #9%
HITER, AR —RAQHRRFTET, ZHBRAF I %64 SEQIDNO: 10

49 CDR1 #824TER, ALRRESHy. EF—KEWERFIE TP,
EALBR T 5| S AL 6 24T £ R €4 SEQID NO : 12 ¢ CDR2, K H- 3t /&R 454
5 HHyEH RN ERGTET, ZHUBRAF I AN ZETER @4 SEQID
NO: 10 4§ CDR1, HEARLEE34, # SEQID NO: 12 9 CDR2, i
RBELSHY, E—ANREWERFTET, BHEBAHDIR, ARBE
TERKRSARRABEF D 694046, Fldo, ZAZBET 464 SEQIDNO :
10 #5 CDR1 #=/2 SEQ ID NO: 12 #) CDR2 #9324 £ R , fn AKIAELR 5 5.
10 EREECHREYERFTEY, 5568 %A SEQIDNO : 2 8 F4
TR, BH—REEHEF LT, ZHBFF % EH SEQ ID NO : 44)
CDR1 9 E#TER, [ERFRLELSIL. EF—RAEGFERTET, EMH
B 5| 4 A4 A SEQIDNO: 6 # CDR2 9 &4+ & X, R LR LA 5.
BB — Kkt FThFEY, ZHMBF I %A ERTERAH SEQIDNO:
15 44 CDR1, RXAHB A4S, UESEQIDNO: 6 4 CDR2, RALI/AL
L3y, ARG ERFTET, ZHRBDHIAR, ARNERTER
RBAEARABRE D 09EE. B, EHBETHAEA SEQ ID NO : 44
CDR1 #2/2, SEQIDNO: 6 #) CDR2 ¢4 €& TER, FANIERFF]. £H
—ZHFEF, En BSOS SEQID NO : 8 9 R8I A 5| i) 524k

20 TERFEA SEQIDNO: 2 #HREMAFN G EMTER,

EH—FE, REVHFREAT —FFoBENERSTALR Y, £—
Mig e E#FTEF, 2 BUEBRLS T &4 SEQIDNO : 7 )84 4% F B 5
5, EF—RAEFEFY, ZHBHT 04 SEQIDNO: 9 #)424k CDRI # 3
A5, REHS. EF RGN ERFET, MRS T4 SEQ ID

25 NO :11 #9324 CDR2 B HBAE 5, RS, EF — R FEHETET,
%A% B 4T .4 SEQ ID NO :9 #4244 CDR1 4% 3% BAF 7], AL 3r 4 vA & SEQ
ID NO :11 #9424k CDR2 B H B A 5], A3 a. @484 575], 4o SEQ
IDNO:7, SEQIDNO:9, SEQIDNO:11, RELAEIKELANEER S TE
A5 £ BAH 70%, 80%, 90%, 95%, 96%, 97%, 98%,F= 99%44 /> 5| 48 7] It 44 4%
30 ¥, H, 0482855, #4 SEQIDNO:7, SEQIDNO:9, SEQID
NO:11, RELAGHREAAHHES TLSESBENHT, Flde, IWE, F

17
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B, BEIEZ AL THLEINELTR.
ERH—F#GTET, RARHIHFELET S %ADEZ4 L K, 4, SEQID
NO : 8, SEQ ID NO: 10,#/# SEQ ID NO : 12 #9524k % ka8 T EH £
70%, 80%, 90%, 95%, 96%, 97%, 98%,% 99%4) A 7|40 Rl ML 6945 B o F. &
5 A—HAFTEY, ALAANNFIEATHRHBBABRAKGE/RTER L
#R4~, #l4e SEQ ID NO : 8, SEQ ID NO: 10, #= SEQ ID NO : 12 #44244 T &
R 9B 5 5| 2% R AL B 4T,
ELEREGRETEY, BBEHS T4 SEQIDNO:1 9 EH/MLFHR
B3, BEH—REGZEF, ZHEKRST G4 SEQIDNO: 3 ¥y E4 CDRI #
10 HBAFF), XL H. AF Kkt EhFEY, ZHBEH»TFE4L SEQID
NO:5¢9 €4 CDR2ZEZHER A7), LS. EF — RN FEHRFTET, &
B 4F €4 SEQID NO :3 4§ &4k CDR1 #H 8 A 5, R4 A K SEQ
ID NO :5 #) £ 4% CDR2 B F 5], HE 4. &8 F4# 457, flde SEQID
NO :1, SEQID NO :3, SEQID NO:5, R FE4A-5-09 KK 6428 5 -FiL .4
15 HHLEE 70%, 80%, 90%, 95%, 96%, 97%, 98%,F= 99%44 > 7| 48 ] M 64 4% 3
BR. 7 4F, 4445 5), ¥4 SEQID NO :1, SEQ ID NO :3, SEQ ID NO:5,
REMEHRRANZELS T LA REHT, Fldv, KE, YA, &
EBMBHENTEE RO,
EFH—FHRFEY, KX EET S5 %A EH S IK, 44, SEQID
20 NO:2,SEQIDNO: 4,4 SEQIDNO :6 9 &4 2 IRy FEHF Z Y 70%,
80%, 90%, 95%, 96%, 97%, 98%,7 99%44 5 F| AR Bl AL BT . £ 5 — 5%
HFEY, REPHHIAEE TS BB R IR E4TE R R LHD,
%42 SEQ ID NO :2, SEQ ID NO: 4, #= SEQ ID NO :6 #9 T4£ T £ R ¢4 4% B
) % R AZ BT .
25 AEPRH D —F EBFREET BN EKRAL R, ERLGERES
£, 5B % KEE, 44, SEQID NO : 8, SEQ ID NO: 10,2 SEQ ID NO :
12 W EABEF], KA BRLE4; R SEQIDNO: 2, SEQID NO : 4, X
SEQIDNO: 6, R h Bk e, RLAM% AkeLiEL SEQIDNO: 8, SEQ
ID NO : 10,3 SEQ ID NO: 12;3 SEQ ID NO : 2, SEQ ID NO : 4,2 SEQ ID
30 NO:6£EAZEY, 2R4it20, 10, 5, 4, 3, 2, R INMRABKRREN S
Bh. Hhitth B IKZRG A MFFM, Hlde, 545 IS oiEF IR

18
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H, Fo/REGAMRAR G ZIK, AF —FEFTEF, 5RO HEH
T E RS, Fl4e SEQIDNO: 8, SEQIDNO: 10, & SEQIIDNO: 12
e 524k~ ER £ RREA E 1 70%, 80%, 90%, 95%, 96%, 97%, 98%, = 99% &4
FAARRI e S K. A —F_ETRTY, Z5KRESEHTHTER KA
5 4, #l4o SEQID NO :2, SEQ ID NO :4, 3 SEQIID NO :6 t4 &4+ & K % fik
ELH E Y 70%, 80%, 90%, 95%, 96%, 97%, 98%,F= 99%44 5 7| AR Bl 1144 %
B, EFH—FkFEF, KLPOHFIELET €4 SEQ ID NO : 8 42 SEQ ID
NO :2 98B F 5], L a4 —A IRES #7583 Ik,
EH—FE, KEXARET &4 %4 SEQID NO : 8, SEQ ID NO: 10,
10 3 SEQIDNO: 12 &k B 484, &R SEQIDNO:2, SEQIDNO:4, =
SEQID NO: 6 3 A B X 4046 KA AR o F AR A HRAK. E—AR
Ry T EF, REBKROSHBLA @3 SEQID NO : 8 49 R E 5 7
T E R FARBE R L HR 0BT, PHRAEA 6.4 SEQIDNO: 2
HRABRAE NG TERGRARETRRL N OOEZTRTS. £ —F @,
15 AZLARBT OSRLAAREBRAGE LI WO, ERAYFERTRTF,.
BEERTELEEY 1AR2AAREANRESAK, B4R 4244, Fl40 SEQ ID
NO : 8 R A3t —NFEBAK, Hih T4k, #l40 SEQIDNO: 2 R A4
—ANEREBR, EF—FRTET, BLERTLLRALBETIR
FoF o KK RABAR, AR GRE “BR” I E 5 %8
20 WF—HMBATFHEBRST, TOREMLE, BEXRESRAR. BAEATUL
Beab g T E B0, RETHEAHE I DNA T, RESIKESE, Hlo L H4
R g R A A, RAFFRERE,
& ) AT E 0 F i bR AR AN R E A/ BB LIR, F/RK
s b Fo B HRE &AM R AR ZAE R 9 3 I R L R AL R ATEE A
25
Wt P f6 i
B 1 RAFNE N afe Bl ZE RH LGRS B ) &
B ERERTEHEER,. WT AT Cr2/-DRFEREEZ. Cr2-/-AA 34
IgG & IgM RA 2 oKat B EH LA KY 180kl 36 45149 1gM
30 K IgG (0.5 mg). MARFHMELAFTEL; n=KE T &4 A9HHA.
A 2 2 ML B-1 # e el FRE 45 b AMR e AMR AR TRAIVE A 89
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cm\¢

B,
B 3A 7T Ak B 22 A-F54 B-1 @l IG5 &M A-F6) IgM £
#MM;% A7) R(RAG-1)P £ IR 445, A 24pg 95 LB 1gM T £
S EART 30 S4F#RAR N EAT, EREES R, KT B TIRY
5 %Lamm@ Bl e R SR MR, AR E T £ SEn=%k
PR RAGNRBKB., 1= £ABEK, 2= SFHRIE; 3=50ug KX
9% 22A5; 4=400pg At IgM.
B 3BEE T &k B 4RI 5 & 22A5 69 IgM = & (restore)RAG-1 ) & F
VR . A IgM EE 60 FEZ EiF IgM (400pg)sk A 22A5 7% 3L
10 IgM (% 50pg). #AEREF3H1E £ SE; n=55F &40 A 6. R a94c8 .
1=4 3 &K, 2= SR IE; 3=>50ug 9 22A5; 4=400ug & FH)
IgM.
B 4A 27 7 B-1 %58 22A5 69 IgM £ 514547, 27T 22A5 IgM #)
F44 4B F 5] (SEQ ID NO : 1). A 22A5 2 XI5 te L stiqk RNA F i# 4 Fe R,
15 cDNA. 8 SVH A 3Cm &AM EHLFRIHEFHEXPCR T HE L
B IRZ G FHE cDNA. cDNA W LIRS 4R ER L 4L Ba@ L @ Fhl 7
B A5 . ELE R (FWR)F L4 Z X (CDR)EH F R L@ & 7. £ NCBI
BHBHBIEE T REI, 2A5 E/ S5 S AKREGFF VMU-3. 2 GEMF
X03088)3LH 95%44 B bk
20 B 4B 277 B-1 2R/ 22A5 09 IgM A5l o4r. 7T 22A5 IgM #9
5245 4B % 5] (SEQ ID NO :7). A 22A5 7 RJ& tm it RNA ELi% 4 Fom,
cDNA. 12/ 5°Vk #= 3°Ck 43 H ) FH TR HEFHREX PCR ¥R
FIRE G 4248 cDNA. cDNA =4 £ 3z g8 50 b 4640 Bl 3L § Zhml B &
A H B 5. AER R (FWR)A L4 & X (CDR)AM 8 L& 7. £ NCBI
25 AT EAAIEE TR A, 22A5 B4 5 FERE G FF) VK19-23 A B (R
5 AJ235961)FH Fl A1
B 5A 277485 -F SEQIDNO : 1 ¢4 4458 7 7| 69 AL B F 7| (SEQ
ID NO : 2). 4EZ R (FWR)#= & 4hik & X (CDR)E BRI B %L L& & .
B 5B £+ 7 482 F SEQ ID NO :7 #43245 42 87 5] 69 8IS B 5 7 (SEQ
30 IDNO :8). 1ER R (FWR)A=Z4Mk % R (CDR)ERLRAKX L@ET.

,T—

20
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& AR

AL R T2 BOR MR IRE G (Ig), 457208 B 3Rk o i 4
TR B TR M IgM 69257 . HBATIK B BR A [gM 5 B3 dk st F M 4R 1
oA R RAMRERGMT, RAFHRBBEEREINSLRG, FiF

5 AZEBTFTHAMEIgM ALY “B-1 @9fe” 69 B @fe LA ~4, Bk,
AEARBET A Ta7 R A T WA EEIRE G, BPE M IgM
FlACH) BB B R AG H F iR Ao .

AEARLZPH#E—FTHRBAEN, ATHE, LZRETERAP, £k
15) e BT B AR A B K A5 o 42 ) o) FE 2 R3E,

10 RiF “HAR” Fo “RARZAH” ERALFTELHEEA.

ARG RIE “REIREE” (REEHX “Ig” Y “ik” 484
VAR EAMERNE VAN EMHEFFANBRLEY—MEEES . A
FTHOLS—NEBRTER(AXHEEH HCVR & VIV — AN E4#EER., &
#la g R 04 3 MEMIR CHI, CH2 #= CH3, R T IgM H 4 /45,

15 BF CHI, CH2, CH3,#= CH4. HENB# O N EETERP—/B4ET
R, 824682 K 84— MHK CL. VH A= VL R T#—F @45 mEAE
PARFE, HAHAERRXFR)E R T, HFHEZAbRZX(CDRMHEEX,
VH #= VL &1 3 4 CDR #= 4 A~ FR 2E 5%, MBI K 3% 2| AR K Kom & T 7R
F#E%): FRI, CDRI, FR2, CDR2, FR3, CDR3, FR4. E4ifei24 T X R 4K

20 —ANEREMIMANHELSR, AAWEIRTAFLEREOLAEL
WS EF, 83550 B b BT mAR(Fl 4o, B mIR)Fett e AMR R 4t
% —ma~(Clg).

HELESFHIHRETHER, FAHha, O, & yhu, vEE—F @H5 Ry,
v2, v3 Aoy4, odk ol Fra2 bt BT BRERBMSRA A, EROFE

25 FAREHREGHIEEA. IgA IgD, IgE, IgG 4= IgM. IgG Ti#t—F a4
& 1gGl, 1gG2, IgG3 #2 1gG4 L&, IgA T4 [gAl F= [gA2 T £,

AL G KB “RFAIREE M K “IgM” Z48d J 48369 54~ IgM
BIKE EBAK, AR [gM o F 5 LR Bk E O 0T EAARR 69 KL H),
IgM R AFARRE T AR E —F S AT, A -ANELRAK, €LA

30 ZANshbak B bR —FF IR AMKIUE .

Rk “BRANLAKREE” RIENFHEZE BRI 6 L& R IR

21
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Fant. E—ANERFEF, RABLERZATEAETHALLABRE
R E, #lde, B35 IR BRERER LAEGARMWI, A
e RFHAR)EASRTIE, —EREANREABDRERARED, &K
Tl S IR A TTANF R (B de, B 48 I0) RAF L AME B RS

5  Pldo, Clq#ysEss, Mk Z A 8515, WIKT AR S EAR, 245 12G
(#1140, 1gGl, 1gG2, IgG3, IgG4), IgM, IgAl, IgA2, IgA |~ %, IgD, 3\ IgE. it
0%, HRMEERE G R AAMOLEN GRKRRAE, RiE0Z, X
Tt EREOR IgM, HARMEEIRETORLERLLKNG(H, 1gM X [gG
(B4, 1gG1 F= IgG3)AiR),

10 A AE A 6 KB B LA (CRBARS “FARIH” R “A
B VREARIRAR — AR E ARG ERBR W e, B, Flde, Bttt
BRI R . 8 EAETIRY “RRESIFN” AL
& B Wi 44| F ©.35()Fab K ¥, @ VL, VH, CL #= CH1 £ #3448 R 69 £ 4 A
Wi, (i1) F(ab), b B, @4 s 8dt R o) Z AL 30 A Fab b Wiey =4k

15  Wf; ()@ VH #= CHI £&MBAR Fd A ¥ (iv)sdikey 2488 VL #»
VH #3848 49 Fv K #7, (v) dAb A B7(Ward %, (1989)

Nature 341: 544-546), #1 VH #MIREK; Fo(vi)a B LAAT R
(CDR). H%F, A% Fv AMGRAALMIK, VLA VH d15 B R H %A,
{a ¢ B B F E R A mERFECMEEREK, REBETHEHENERG I

20 RHEEM, £F VL fo VH KB H LN F(#R A L4 Fv (scFv); &
JAl4e, Bird 2 (1988) Science 242 : 423-426;#= Huston 3 (1988) Proc. Natl.
Acad. Sci. USA 85: 5879-5883). % #.4& HiiR 44T H L4 KB RAIRE) “HLR
LIRS W, XK R BT A ASUR A FARA R S48y T AL A K
13, b ERRAE 65 X IFikig R oA R,

25 AR “BHEE RIBEG I, BHIded T A%k F RLEE K
5 ey d i et AR,

RiE “BHse bt BEE" RIGH M hey B R Bl ZENSHIE
B, B2 TaEORERLGLME, Hld NG, 4 AREMELE T
fAEFARBERN ZA, BF, Hlde, FBTLRE P RIRNRERTRL

30 SFHRFAREE, EEpREOELT, RWEAHTEMBER, ERT
T 46 B o BIE ST R AL T RAS BB FAE T e o0 e Emmn e F 6937 4L

22
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P, LRI EEFT BB HE LA.

“REIREQNFHHRRZRG RBHLEKRES, Hlde, KAHK
RBEHEO ABERABENFHARTEAEIR., TEE LR, BE
Rk dn BAIR), BB (B ke, ByRr ki M IR E N K R & EGE R,

5 HARETHAHL REXLFHRARFAMGLERENRALLAREY
A, PR MLEREG AL A RALRRY, Fldoid 1 E R
IR fe RAMRIR R,

AXAZ I E RE “Bfshfn” R I8 F T RALR AT RHEFAM T

R, BSmFELREY, BhTIREYAFCOERRB, TOLHP

10 ZHSPAEE(CBER L), —BRH, PRSP B 3T b 4o 3h Ik
WARAREFEGAERHIRAERKI A, KiE B nfifh” £48daA8
BB AT RFARR I ARG EG 4o, HRREE PR E T EHK
7S

ALAE A W RIE Btk hdd MR B LRAELET AR @ET WY

15 B, Rk R, B3 bt FHARALIRG, e8Ikl mik
ERFFE,

RIAER G “B-1 " 245 B mled)— AN S AR AR EBERTO Y
TR, —#RH, B-1 AR EIKKF 4 IgD F= CD23, iXskmpnsy—A %
EBHREmEAEEES CD5SHardy %, (1994) Immunol. Rev. 137,91;

20 Kantor %, (1993) Annu. Rev Immunol. 11, 501-538), ‘€111 —AX & & IEIE #=17
FREL B E VR P N IEIR (Herzenberg %, (1986) Immunol. Rev.
93: 81-102 ; Martin %, Cur Op. Immunol. 13: 195-201). 5 &L B-4af R,
CARE 4 4m it (somatic) B R A= F Ao ) . CAVEE)LF37 4 )LE T B
MR LBLRATRBARE S BAE, BLESEARC LTI A IR
25 HHENEABL TR THEEREY T—F Ry smi,

A& “AMR” RIHARL 20 FAEA R(CHFRERTIARNGEERR
B, SR0A%—H, ZEALHRERDBIAEMN, L EBRMRKRT,
WL RO RB S A mIekE ARG EAR, BAEGAEYER KRB MR
Y EE MR THRAISY. TRASASE Z RSN C3. ©Ti#iT 3

30 XRE#EE, B, Bk, REZRFRERZLFTReid ¥, (1981) Semin.
Immunopathol. 15: 307-326; Muller-Eberhard,(1988) Ann. Rev. Biochem. 57:

23
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321-347).
E—ANEEFTEY, BAkLBERE G TRIEHRAMBRRLER.
SR FA TR FARAD EVE R AR B B A il g, AR A &
BERBRREE A TSR “BL” MR, L6WAHBFFRASTF P
5 WHMBREE, RELESFE—AMERS Cl #9455, Cl LA AHA Clg ¥
ZARREY 6 FbhFe BB NG Cls A= Clr 2R84 3 AR, 6 A Clq 4 4&
F A “R” HFIH 4A Clr A= Cls - FUBRMBAMEZEAW A, Sk
HEAAREA Clq KB, Clr BB > £ FHHF Clr, EH M Cls. Cls
WAL T — A AMR RS C4 ZLAR AR, CAb #= Cda AR ML T 42, C4b % 4 R
10 142, C4 M Chb FH i — AW EERBS AL, € B2k 60K FRIE,
RAEE b wmie i BB RSB EH RENSE. o RiXA, C4b TFM3THEE
HAEGARMA R ¥ 44 C2. C2 RBH Cls MM R E A4 Cabla, # A
HRIER C3 $kBE. C3 2 C4 thMiilaF, A Mmbst. C3 2%/~
AMAF B, HF B R BT C3a RA B AN FHE, KK C3b &
15 THARREGEELE, UGS T44 Cdb2a. C3b 5 C4b2a &4 F K
FEAAEGIE IR ARG — A B C4b2a3b, AR A5 401842 C5 544LBE, € ZL 2 C5,
BF B 38k 42 0 — Y A4
BEH—FKTERY, BAMLEREG TRIAMR T RERRMEA,
FEIXFP FERIEA T, C3 4 C3b, C3bB #= C3bBb, # C3bBb £ C3. 4v
20 RFNEBAEETAMB MR, XA PLRAEGRERFAE Z 4 C3b M ie
gt AR, AT FRKRIER A C5 H/LBE C3bBb3D.
AIAER BT “ZiRE” TEORALFEADY. KAL)
YR OIERHEOFEEZRGYRA. KREWHYKE AW K “IF
AN QIEFH BAES Y, B, B, i, EAZK
25 K, whEE, B¥E, B, W4, 8, "L, RATEF,
RIAER 6 “WHIH])” RGBT (R A2 RFEDRARELEIKEEG
Ao By Btk ot F M AR Z A EAE A R R H B AN LR RE O P
AMRIE AR E A, Flde Clq Z 08948 Z4E A g —F XA . RiE “Aa 54 A7
RIBANKEZANDTZEGWBEIKEZ, Blde, 4. HEKATAZEE
30 REHEG., REHE, WHHNERBERBELERETON —FXEF T E
PR (1) FPHISRIBCD BUR R B IRE & A By B R A LR IR 6 AR AL AE

24
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R (Blde, 44, (D)IPH| 3R Y BRME L FIRE O FAMREE e, Bld
Clq ZlE e B A Flde, 445, ()T RELEEIREE, e, &
L%A%&KKQ%Mh&ﬁWM'me% BBV B R S R R R A 8
A, B4 drE RN SR, B, A/RENESEAS. EIT AT
5 VA BRGQR B, Fuk, Bldedimas R KR A R ), AR DA ST
ARE HIH” Fo RA” EAP T LB,
ASAER G40 HF) 60 “HHE” RBAMNGEAELRREZ RANZHA
wgiRkE, PlEden, AR REEFERERAHE TG B RA K
4. B ARG A AR R TR A, IR ST R AR
10 RAEBlHeE8H)GAFHER, RAF AT TIRAZEITHRE QTG T
T, AR F TR T697 (B3, B R0H & A 045 R (F e,
R E A KA REL)BRIERE %ﬁ&km:}m 1. RARGBEARAA T 2T
A EA S B ET YA BE R ZRAE T HH TR Mk, sk
f&%ﬁ%ﬁ%ﬁﬁ',uwémﬁ,xm%%éw@ﬁ&m%@ﬁﬁu
15 Fofaede iR,
$i&m%ﬁ%“%ﬁﬁ%”a&mm%ﬁ%%*A%ﬁ¢%*$%
0 BB BR (B AL B BT A A 51 (5L, #)4e, Winnaker, From Genes to Clones
(Verlagsgesellschaft, Weinheim, % E 1987)). E& &R K%Y, £HF7 T
WA BMAEZRATEZEERTEANERLR EHE. W RANZKREK
20 Wﬁ%%*%&%,Eiﬁﬁﬂ¢WﬁA%%¢%&*ﬁE&ﬁ%ﬁﬁ
Y RASELR LA EE T T HIER
$x&ﬂ%*ﬁ“ﬁ%&?%,?&F%,%ﬁﬁﬁﬂﬁéﬁﬁ%%
TR’ BHET LI kit r., HATLEIREGIEFTAL Current
Protocols in Molecular Biology, John Wiley & Sons, N. Y. (1989), 6.3.1-6.3.6,
25 EHAEASE LKA, EEEELLKFTHET 2K LK FiE L
TG E—FF, ASF R BAR R XAt T DEKY 45CH) 6X R
A AR BRAR(SSC)F 4 X, 4% & 0.2XSSC,0.1% SDS + £ £ 50'CTF 2Li& ™
KRS B AL 0 e iR B ST 3 n 3] 55°C) eI E P 4 4ct; 2) BRI 45
T4y 6X SSC ¥ 4%, £/ 0.2XSSC, 0.1% SDS P& 60°C F stik—K 3
30 ZoRHWEEBLEME; 3) AKX 45TH 6XSSC ¥ &R, HA £ 0.2XSSC,
0.1% SDS ¥ /£ 65°C F itk —R R 5 K6 5B &M, i HIRG T

25
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SR A 65°CHy 0. 5M BEBR 44, 7% SDS F &%, 4 £ 0.2XSSC, 1% SDS
FE 65CTkik—RRZ K., BEHTAEFHFEA)ARLFM LR AR 6
&, Ak B A LR,
B 5 Z_ 18] 44 ) Bt 3R 5 48 ) M (1% ARGE R A SUF 5T Z ek A )69 it B
5 AT #AT.
HTMERNREBRFT), IANMEEAF P QAR LT 54, ik
P3| VAR AR A B 6 (Blde, AT RARAMILT A S —FF AR
B F P — AN BT b AT BA T #ATRE T A E R ER A
WAEF)), ARG FEAETETY, ATIERE @GR 2F 5569k
10 E&AEZFIKREMHEY 30%, HEED 40%, EHEED 50%, 60%,
HEZE EHREZE D 70%, 80%, 90%, 100%., R/E i fEAR R £ BAL B KA
FRAEEHRARBAIMGTR., SEF A TH - NMLEREE =R
FIAR AL BEAR R ) RABR ALK TR LB, 45T EZZERMHR
HORAER G BEBRBAZIR “HRME” SN T RABIAZE “FlRME” ).
15 BAIZEGARE M T AR5 TR ¢4 B AL B 40695040, B ad & &
ATAFINARETILRTEEZFAGSH I, REHROGKA,
F 5 e A B 5 5] Z 10 A ) M B -4k e ME TR R Mo Bk AT, A
— ARk EHRFTEF, BARERF I Z AR T 5 HAE A %A
GCG %14+ 6L(T £ http://www. gcg. com #AF) #9 GAP #24 F 49 Needleman
20 4= Wunsch ( (1970) J. Mol. Biol. 48 : 444-453)F %, 1% /8 Blossum 62 A&
(matrix)3 PAM250 428, e iE 4 16, 14, 12, 10, 8, 6, K 4 LKA
AAEHL 2,3, 4,5 R6EMNE., AF—RLEHFEFY, AMEF
B 91| Z_18) 64 A8 ) M B 4448 A 2 GCG 344 6L(FT /£ http://www. gcg. com
FAF)F o9 GAP #25, 18£8 NWSgapdna. CMP 424!, £ & 3 40, 50,
25 60, 70, R 80 HKAEREH1, 2, 3, 4, 5, K 6 RME, FiLike) %
AR (ELR B A ASE, RAEF A LA T oA 12, sk Ko
A 4 Fokb bk 0 51 54 5 44 Blossum 62 5425,
AR ABRIAM TR I Z R AR T S HTHA %A ALIGN
A2 /7 (2.0 BR)# E. Meyers #= W. Miller ( (1989) CABIOS, 4: 11-17) &%, 1%/
30 PAMI20REFR AR, oo REFASA 12 B 054 4 RN,

26
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KB AR RBRE QAR A 65 %

H—AFE, KREARBET A—F RS (B4, RE )RR ESHT
LRI H R EBIREO L BN TR, RE RN LEIR
8 HAMKIE R —FP R 8 A8 ZAE R &G 3 FI R 6 7 k. EAT R T A
5 R—FZFEARBlr, WARERE; K L BEE;, XREAWDST.

R E- 4 6 L
FEFI T A RA A 5T, Blaw A A A — A .
E—AERFEF, REARRETHHHNOGE, BELENERE
10 KARBI4ntd LA 128 (R, #l4e, E. M. Gordon %, J Med. Chem. (1994)
37: 1385-1401 ; DeWitt, S. H.; Czarnik, A. W. Acc. Chem. Res. (1996) 29 : 114;
Armstrong, R. W.; Combs, A. P.; Tempest, P. A.; Brown, S. D.; Keating, T. A. 4cc.
Chem. Res. (1996) 29: 123 ; Ellman, J. A. Acc. Chem. Res. (1996) 29: 132;
Gordon, E. M.; Gallop, M. A.; Patel, D. V. Acc. Chem. Res. (1996) 29 : 144,
15 Lowe, G. Chem. Soc. Rev. (1995) 309, Blondelle % Trends Anal. Chem. (1995)
14: 83 ; Chen %, J Am. Chem. Soc. (1994) 116: 2661 ;% B+ #| 5,359,115,
5,362,899, #= 5,288,514 ; PCT 2~ 7 5 WO092/10092 , W093/09668 ,
WO091/07087, W093/20242, WO094/08051).
AL BR GAA KB T e & At T ik R A, B e — s R AU
20 R By, Blde, “4FF - 4 (split-pool)” KT T F XNEH: FEAX
% B A BV RED MRS KLFWOR, E6 T BMKE R SR
AREFWR I, BARRFLETHRFGHIL, 2L, e, M
Bodansky “Principles of Peptide Synthesis”, % —h&, Springer-Verlag, Aa#t
(1993)). EIEF 493k F AR 693 BB IE R, AT R L #ATA
25 FAXRSERNHEALR, BAREERT . REREFHNITAR,
“o7 (Bp, EiR), BT ERGEFY, ENAFORESBRLE
Bd, REALSFIHRT AR —FENORER. ELZERBAL
B RABRTE AR B . ST REAGR IR R A AR ER F e\ 0 R BRI A
% ob, TiRBHRABRAIRASE R (biased)” XFE, #lde, IEMAELE
30 HIR 4G LI SURMEG e, 5 ik BA oot AR ML R F RGP
BVF) 04 X, A IREE S FARAREAE R, Bl A R AR e LR A A
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{28 . STIRAZ A 7 TR S > A S IRE, AR, KaEikib
S
“OFF - AT R A el R H R E, TR TSR AL
RIS 6 L, £ H—H Bt a4 F, A Hobbs DeWitt % (Proc. Natl.
5 Acad. Sci. U. S. A. 90: 6909 (1993))4) 7 kA& “ 2B HAR L& (diversomer
library)”. 4.7 1# ) €45 Houghten %9 “Z €. (teabag)” H RK(HA, #l4w,
Houghten %, Nature 354 : 84-86 (1991))#) '€ A5 &4 mARIE AL BA )
o4 69 3%
iRk LA M Z LT ARTEAEEMNE, B
10 RA, MAEZTAZHFE, LB ENF % OHMEARNL, #l4e, Gordon
%, J Med.Chem., B AR L), TSI AT ASEGTIRAFERE
Pk TR RS B E R EAR, B R AR AR (B e, SR, NMR
VAR S B W Bk, BEARua @it B TR AR S-S BART IR ik
ARk b 2, IR R AR L A B ST AAR M VA 38 TR ELAR 45 S AR (Bl 4, KA
15 H, e, RHRREE, et F)L. A5, BAsdhTieE
MEAFAFELET BAEEZ AR EAA. TEMETH FHLERL
B 64 S 64 A4 MR
BE—ANFERFEF, BT XBEENSHAELELSLRIREORTH L
FREO L BHRG R Z MDA G FN, Flde, BLEH, £
20  FRAFE4ATE 96 LB AR S IR T R EYE L ERE G
Fo—FrELIR E 4, Bl MO B Y —#IERE, THARLHA OGNS
WEHAEEEREQMEERNNAGRES. EZFRTEY, THNLESEAN
At EM., TR L RBASHG— AR E NI AR, BFE,
T 38 1L o B T AR A e E L. B, TTRATRE AR B R
25 AA W E K.

& 6 R SR ) 5
B4 R BIRITE TR Blde, EXFTRGESRGRET. FHIT,
Tk B AR EIREG, SRR RAMRER RS P8 R B Ak
30 HlIXEFRGREGALER.
4 “EXNE” REABRKYEKARLERES, EARIAMRER

28
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B FAE—F 6 A W B R AR ER L AR A, E4F RLARK
REFTERRER LR, ERERKEAWFELGTIT LR F 5K
MR, m “%F BRABRARFHIH AL,

“GRF RABIRKR” B BRI A AR A M4k 09 RO BRFK R IR,

5 EAAaiouiusded BORBRE RAEARGIRT OH AL, ZEFKROELR
BEMEE (Bl 4o, BAE, WA, ARABR), BMEMEEHw, REARRK,
BEER), RE QGBI ME(F e, R, RABIE, S8, LR,
FRBR, BAREBL, AR, EMBMNE(FL, AR, SEARKR, AR,
FR AR, HEAK, XA, THRER, LA, primgdid, X

10 AB, A, FETARB)FEENE(T 4, BAK, XOAK, LR,
AR R, A, ABARMLEREES T RIS E RABRIR
TR R BABE M4 R0 B —RABRKRABRK, AHLE, A5 —%
HFEY, TELHRXTSRARLRREGNHDF I T ELH 40, 1o
FoiF ERAFARE, FRAMFORERGEMFENE,

15 BH—F &, RERLH —NRFELET —Fr 63, XSGR ARMH)
RAER A QBB A B R RREREE ., KL R, S50 8R MR
HEG AEAMRBENRRA ., RARLSAREONTERRTEIFR,
Bldo 8t ERE, HARBEF IR ARELEIRET O GRER T4,
BAMLEREQHOESATARELREETARAORARAGER XNHEF X

20 —Ho(subse)AMFEM., HAMLEREFGNFRATEL, #Hlwitk
By ik o FoE R 24, ERRMEAMRER AN H R AR L ERES
HRAGET X —FRZAEMN. Bk, “TEE AR 206860 T AR
B EA BT EN T L.

E—AFHEFTRY, THRXARLERE G (Flde, BANK gM)ALE

25 A Clq a5 REMS LS Clq. #lde, THEELiEH Clq 612
S8 1gG ) Cp2 #5384 IgM 69 Cyd £ HIR(A L WO 94/29351). #4e,
TRERIEAF Clqg &4FME 6 AMRIE 69 1gG 49 Cu2 MR A
Ko —F (FRE 231 £ 239, 4hikfE 234 £ 239 A). 1A H —H1-F, Wright
R T A IgM B2 REMB T EMLFRK T * £ ERDIMMRHE

30 @REMIT @A RGN, EHFRATFRES ZNERRGAAER
15 E 436 RNpALABMBRL, AR LT AR KA (Wright 5 1988, J.

29
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Biol. Chem. 263: 11221). 34 T B AMA L A3 7% M f sT AR BUE 69 2R BUR
K RARIBF kot (BRIl 4e, Wright %, 1988, J. Biol. Chem. 263: 11221;
Shulman % (1986), Proc.Natl. Acad Sci. USA 83: 7678-7682; Arya 3, (1994)].
Immunol. 253: 1206-1212;Poon %, (1995) J. Biol. Chem. 270: 8571-8577, X
5 B3| AATA XSk AR, B, E—AEEFTEF, AXY
BFARER A TAMRE AR ERYRER, o, BERBRATRERN R
PRATAR B 540 G AR R LT 404K . B4 RAUR A HARA R 2FAH 2] 19,
AT AEMEBRIELBRA T FIHREIRTNF EFRBTAEALRAK

higy
Al o

10 BRAMLBRREGNEFATEALRAKARLRARETHNRE
) o 48 R TR LA LR 6 34 AR BB RA BB R EE.

Hpk L EREORDET 4R ET, Flde N K3k, C RBAANHA B
B ETRAT A SN BBARATRAFEEAFTZEGNOER
M, AR Ar N S B K PR BR R R A Rk R AR A4 TSR

15 ATt d s R ERXRBENSGHELSLENAR =Hey7i%k, AT
ik A A AR e cDNA R F &, AREREE(REM)
R—FRGIET AR TRGAEARR, ©ThH HLiRBESER
%% % T F4K(Arkin #= Yourvan (1992) Proc. Natl. Acad. Sci. USA 89 :
7811-7815; Delgrave %, (1993) Protein Engineering 6 (3): 327-331).

20 T KT it iR A AT S B R, Blde, THRREBRAE
sprtmii, Hlie, —RURWERBAE S AL ZEQRYEIEE. &
TR A I 4], RAEERBHERELERES - R T ENRE T
4 A B RUR A DNA, Frit—F 52 A8 L.

EB—F @, REPHBEET—FHEBERUELIRES, Hlihk

25 AAEFARFHARABUEERED, Hli, RAFEORBULZRE
GHRRF, EF, REBXEHGFE. ZHECE BEH AR
BEAIAFHERFR, 2HBRRBEAGAIENMIERARTHANRL
FIREGOWFT, BT S RGTEE .

EB—FdE, REPHELET —FH&ERET AREAMEERE

30 AAMFEHGR AN LEREO R BREMBATE, ke &
e B A K BB SR E O — AR S ANRL, Bl BB AT

30
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FeERFRAF ], REMBRFZL, FAENRE S RRGTEFH.

RBEREONTE
BEEECREFTET, WHATARARKE A B, Flde, HBFER
S HARRALREBLESE A .
AT AR A Y ARGE “HE FERAR” (mADb 3 mAbs)Z 53 4-F s g Uik
aF. RABERERSEIN B F R RN E— TR ), B
M, KiEF “ARLBERR RBEAFRAOALNZ RAREGFIGTE
RFe R RegRIE L~ AFFHGFMR, E—NFEHRFEF, AL
10 MAABLERBT4L, ZLEBOLEEREMEREGGIEIFCLEATH
R F feizdb R R KRB R R EAZIY, 4ot A H ) HRFH B
e Ji0,,
& FRARG F R R ARATR IS, B, WIEWlde, BRMERRE
€ 3K 40 IE L 64 By S st A b AR ) 69 B 8 M AR T B A B AR AR A
15 G4 FIE 5 KR T k%, #40 Kohler #= Milstein, Nature 256: 495 (1975)
AR AR MmO R RB AR, RER LK@ LEF %, 2FMNETRKART
AR EEFARHECHRA, flio B RE @A RERB BN, FE&E
RGBS MWEARRRE . EDNRTFHORIBEFREFTRAN T X,
% T ik sy B R T Rk 04 %5 IRt IR G AR RATIR A sty ARG
20 H(Blde, REMB @) RS kLR Lkatl,
ERABEFEPRBAAHALBREQEBGEARPNATFEAEL
BdAR. kBB IR FE XX R R T A5 skt
AEG R RALEA 4 F W FE o 69 A mAbs 69 5 X (AL, #lde, Wood
%, EFR¥iF WO 91/00906, Kucherlapati %, PCT a7 5 WO 91/10741;
25 Lonberg %, B ¥ WO 92/03918; Kay 4, B [&¥ 3 92/03917; Lonberg,
N.%, 1994 Nature 368 : 856-859 ; Green, L. L.5, 1994 Nature Genet. 7: 13-21,
Morrison, S. L.%F, 1994 Proc. Natl. Acad. Sci. USA 81: 6851-6855; Bruggeman
%, 1993 Year Immunol 7 : 33-40 ; Tuaillon %, 1993 PNAS 90: 3720-3724;
Bruggeman %, 1991 Eur J Immunol 21: 1323-1326).
30 E—ANEHFEF, 2LBTHA CDS, B-1 @ 4. Hsb, T
FRR X RE M “BEse iR 6 AR RERRE.

31
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B HEFARET A E40 DNA H ARG BEARAAR Conth e FiEF
4, RA “BAARET(display)” FiEkMH —F ik CHMIFEAA TFTEEZ Ay
B A 4 R AR R TAR R BT T A T 5 A 5 R (X T84k
B ¢4 44i8, 5 ) 4o, Sastry 4, 1989 PNAS 86: 5728; Huse %, 1989 Science
5 246:1275; = Orlandi % 1989 PNAS 86 : 3833). M L% &R %A HME,
FIEFPTAF B-m e B by 4k B A2 R FEIRAK T ) 6 R4 F= PCR 3RAF S B 3K
EAONTHRRBEKNTE R DNA F7 5 kR dety, Ble, AE T
5 R F (15 5 ) A5 Fo/ BAE R (FR1)F 5 69 RA AL H BT A BART 89 3
B X34 A F PCR ¥ 33 Rikey T f 244 5T & X (Larrick %,
10 1991, Biotechniques 11 : 152-156)., ABALE) 77 ik LT B} T H ARG AT
Faf2 45T T X, (Larrick %, 1991, Methods;Companion to Methods in
Enzymology 2: 106-110).
B—AROPBGERFTEY, RAKRET EW, 2B EHF
4,683,202; Orlandi, ¥, PNAS (1989) 86 : 3833-3837 ; Sastry &, PNAS (1989)
15 86:5728-5732; #= Huse ¥ (1989) Science 246: 1275-1281))A B 4k E.4m /i, 4
dosl Bl tmpt,, FRRMEH S o H RNA, A S4BT RA 4o )\ 24
2 BAF R | YA BAT 5 5 5] 895| hA F —4E cDNA. 18 T £ R PCR
SR ERRE ALY EMABRTER, FEEdoEEATH
TEHERTOE A TR —FBUE, ATV I EAFLTRIIDTUZ
20 H—FF)REHF P RT A F AL EBAMNIGE, FRFHEALER N EEIR 5| 5
G| T NG| ¥ ARAF R 38 h BT EBUE ) B AE L e 8k F 8 T
RIx,
M SFe I AW ARAR B L8 V- B R Tl R T R BR, AR
ok B 2R AR BRI AT R R A RIURE TR, BAEGE, AT
25 BEALEAFMREHARKEFTLEGBMSE, EFfooBelEs
Rfa B HMEHR TOLERIBIRALRG AL, BT AL ETHREH
AT FAESEARRET X RF & (#4e, Pharmacia Recombinant Phage
Antibody System, B 3% 27-9400-01; #= Stratagene SurfZAP™ v & 4 B 73K,
F&, BRF 240612) s, AER T =4 S MRARR TR F %
30 RAEHFT AN, Hlde, Ladner §, £E £ 45 5223,409; Kang %, E
A2 WO 92/18619; Dower ¥, BRI 5 WO 91/17271; Winter %,

32
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B FrA 75 WO 92/20791; Markland %, B IF2F 5 WO 92/15679; Breitling
%, B R WO 93/01288; McCafferty % , B I+ 2JF 5 WO 92/01047; Garrard
%, BRAFF5 WO 92/09690; Ladner %, B FRaFF-5 WO 90/02809; Fuchs
%(1991) Bio/Technology 9: 1370-1372; Hay 3 (1992) Hum Antibod Hybridomas

5  3:81-85; Huse % (1989)Science 246: 1275-1281; Griffths %, (1993) EMBO J
12 : 725-734; Hawkins % (1992) J Mol Biol 226 : 889-896; Clackson % (1991)
Nature 352 : 624-628; Gram % (1992)PNAS 89:3576-3580; Garrad 4% (1991)
Bio/Technology 9:1373-1377; Hoogenboom % (1991) Nuc Acid Res 19:
4133-4137; %= Barbas % (1991) PNAS 88 : 7978-7982.

10 EREERFRT, TRPREG V REMRT AR MEXERE
#) B — % Bk ER XA R B4 Py K BT, 4% scFV A RS LEHATE R
EBASEARLE AT, d McCafferty ¥, Nature (1990) 348: 552-554 F
8 —ROMEFE A, VAR (Gly,-Ser); 3k H 369 Ak 69 T VH #= VL & H) 3%,
TRF ALK, ZRARTFAR TR FFET S B 0GR T LR,

15 LHRBEEEF B scFV FARMLE B b A2 A 4 &% B T K0 k.

— B R AR (Bl S, 2RERR)GRERT, T ALK
B iR AL E AL Fo B REN AR B FEORKY SR
R, TR T CLEAR(F4e, A B R IRE 40) T B SR A ik 52 HUAR & A2 B 5T
BitARfE F4 DNA H AL £ E# LT REAEKRT.

20 st R EE G BA & EA N O FEFAAST T B AR EARAAR
Co4m by 7 ik, B4 6,4 X & 55k #) 7 ik (Ladner, R. C,%, £H £+ 4
5,233,409; Ladner, R. C.%¥, £E+#)5,403,484)%%|&. Ho, TAEH ik
X e SR 0 ik RAFAE A ARG M MR AR G AR I 6 45 Sk R Ak

AR, HRFRS T TFVHIARRBEAR - FaMAMELER

25 HRNSEEEAMEER, Bt VH o VL 55 HIEEH TAR « K
A AT B BB R AR AAR e Za M B ARG LR, AN
NMR FF 5 3, Sh AR 3 4038 3R AF 09 B 218 ARG A AT M S 49 = 4 45 18 1 AR
BT BT MFARE 5145 & RAF O AR R EHEA R AENFEE. &L,
154w, Bajorath, J.#= S. Sheriff, 1996, Proteins : Struct, Funct., and Genet. 24(2),

30 152-157; Webster, D. M.#= A. R. Rees, 1995, “Iutksboii s a9 THA”, &
U S. Paul, % %%, Methods in Molecular Biol. 51, #u#k T#2% 7%, Humana Press,

33
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Totowa, NJ,% 17-49 R ;#= Johnson, G.,Wu, T. T.#= E. A. Kabat, 1995, “Seqhunt:
A program to screen aligned nucleotide and amino acid sequences”, JL Methods
in Molecular Biol. 51, op. cit., % 1-15 |,
B—ANRETEF, ZHKRIE b BT O ERBE R R LA SRAE
5 TwX ., BRGE, BT OEKROGARFEK S KRBT R GG BRAE,
FFEF S BERRS R E GBI RTINS B RAKG ARG
. RETIBETAE, iR Lhfomiy, CTHREY W, 4
SR GBNE, BAFFERELE., RAHREATEOEKROLIEN 4, LRYE
ey e, @mE e, DRMAMEREGEIHE DNA &), &R,
10 AXAL @15 R O IemF R L30T 69 Atz m Aotk A B 6 BT K,
R T LA L #hE,
EECHARQIEREGEY “XIK, Hlde, RRBBTEREN, 50
FTABARH e, Fikif NMRYEZH B 40X 7 R Bk, Rk,
P M AR EFF LN (Blhe, KAR, WEH, RMHEREE, RLL
15  4odh), mMZAFLHTIETHEIARNG LS. Fo, THBEEELE AL
St AR EEY S R LA,
e AL L EE MG TAFTH BT ELERR W6 “4rie” (B
Ju, Blde, WC. St %, EFR¥#F WO 94/08051). —Hokii, &7 ke
FEE T AL W E B Bl AR 4 R A L6 R A2 R B AR M g 4790, X
20 AemEMASYer, BB GFAFTAZE LY ., X—F
WHEAFERRBELE, EFTELEGSENA LA T ETAMRAK
1.
RiE BN STHE BT H 4o, K, PARBRRKIZIAARY
—ER AT TG IR, B30 S EHUR, AR, Fo ARALITIR,
25 Hlhe, TiBTERKEEMR, M T4E LRSI IAR, KEBA S IK
AR LT E R RIS, Flde ZAMEF X (CDR 3 CDRs)E JEA L #4K,
Blde K R BoF Z Ak, KA O3 446-09, CDR-#K4 49 (grafted)
Fo NRACE IR, KL QA A AL MR, Bl R AR DR T Z A6,
HARE BB 47T RAER R R KR L PSR AR F 49 30 Bt JAk
30 EMTEAMBRERALANTERRN, REZWKEFES —ANRELEEHS.
AR R, R - AFSLEFAR) T A AL IR 46 40 DNA #
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RFA, Blde, HBBRELEHFT)ELEIRARST Fe B2 K é 4R AR
BB AU E %D R, Fo 8RB, FIRRABMBA Fo 187 K444 H g5t
F ¥4 (5L Robinson %, B+ 4| % PCT/US86/02269 ; Akira, %, B
% F) 9 9% 184,187; Taniguchi, M., BLiM & #) & i 171,496; Morrison 3, Bx i &
5 AW 173,494; Neuberger %, EFR¥# WO 86/01533; Cabilly %, £E+
#) 5 4,816,567; Cabilly % , RN £ ] ¥ 3% 125,023; Better ¥ (1988 Science 240:
1041-1043); Liu % (1987) PNAS 84: 3439-3443 ; Liu %, 1987, J. Immunol. 139:
3521-3526; Sun % (1987) PNAS 84: 214-218; Nishimura %, 1987, Canc. Res. 47:
999-1005; Wood % (1985) Nature 314 : 446-449; #= Shaw %, 1988, J. Natl
10 Cancer Inst. 80 : 1553-1559).

ARBAKFV TERGSERNRRAAE S BIRREL Py TR
R 53 5T 3t —F ARALR AR, A A RALIAR 8 & #1735 & L Morrison,
S. L., 1985, Science 229: 1202-1207, Oi %, 1986, BioTechniques 4: 214, #o
Queen ¥ US 5,585,089, US 5,693,761 #= US 5,693,762, X 2 5| NFFA iX sk 5

15 KA TS, R FhaEsd, 84, RPRAKDERHE ) —A
TR B RRIA S LEREE Fv T X RGBS 7). B RR
A RARIBRBRARAR #hdeth, B4 T A TE3 Foik & 3-GPILIIL, Foik éd 2 5
TBHRAT . RE TR % AR A A W69 T4 DNA LS 3 4B M R A
W, SEHARAATIELEL CDRBNKF A, 2B+ 4)5225,539;

20 Jones %, 1986 Nature 321: 552-525; Verhoeyan %, 1988 Science 239: 1534;
#2 Beidler %, 1988 J. Immunol. 141: 4053-4060.

A RAE) X CDR-#3: 69 HL4R ¥T i i¥ CDR-#£4 3%, CDR IR4X = 4, &L
TRRLEREG#EG—A, AN, REH CDR. AN#l4, £EHFF
5,225,539; Jones % , 1986 Nature 321: 552-525; Verhoeyan % , 1988 Science 239:

25 1534; Beidler %, 1988.J. Immunol. 141: 4053-4060; Winter US 5,225,539, iX
EHEBERINNPTA X LA AR E . Winter #2 T —F 7 A F4)
FEARLE B ARALFARG CDR-4EHEF (LB £ 4 %5 GB 2188638A,
B % 1987 % 3 A 26 B; Winter US 5,225,539), & ##3] A4 A 2ot Ah
*x,

30 ARG B, CDR-EHEAAA 2T —ANRBAA, 12— R FTA 924K
A (Z 4 Fo/R bk % 5 R E 945 49)CDR A 44K CDR X, ik ed &, 4K
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AEH ETUR, Bl K AR D RIIR, THRBAGERIAGEHIESE,
—Hk, B4 CDR LB REAMRA 4R, RBERMEEHFES
A R, EARRFTET, BREEIRE G R EAG e, g ).
ZARAERT AR KRR A (Blde, AERIEFIER, A5 XK 85
5 %xEG, ik 90%,95%, 99%K £ HAF ¢ 57,
4R TR CDRs T Al 3EA CDR #9 £ v — 35 BRAX, KHRA—
#F 4 CDRs #3E A CDRs K., A EEZRARABIFIRE Fe LARLE AT
% H #) CDRs.
BAK, BRERBRIANT HFEREBR G HAFARATARE LR K AT
10 EA. BB, Kk ARNIIKEIESE K EA BB BR AR ] 4o i
BB RRGLEE. B, ARCTIKRER 5B/RIERZLRE 5B TR
RABEAING F —RABRMRWIEREAL. AHF—46F, 2EAIK
CDRs #§ A RALILAR Y , AL FAMELR K 69 BB A T R4k 48 212 B
M RABRERNK., ChaR L2HELTZRAREHABRLIRERB G LS.
15 %o AT, RAXAEA G RE “RBLELIHS" R “FhRH” KR “H
BT RIBRGIHFHESRBEBIe, FRR, B4 B3 n iR 6L 8
TR — AR B A F . A28 KRR ARAR ooty & IF = EKF KL
PREG AR R B . Blde, R § & GBI ALIIK T A Fab), b B A= % A0 B 1,
A CELRIARF AR I T fo ek, FANE G B LRR = A 2%
20 49 Fab A Wide Fc b 7. e LATidde s R BRI B 49 4 X IF R 304k A B
&y Rz,
22A5 IgM 4T R R #9458 A7) £B 4A (SEQ ID NO : ¥ &%,
22A51gM 4T ER YRR BR A7) EB SASEQIDNO: 2)F 7, 4
% R 4 CDR1 ¢ #3848 5% F SEQ ID NO : 2 ¥ &8 X #9 30 £ 34 (SEQ ID
25 NO:4)H €4 SEQIDNO: | #9428 K £ 91-105(SEQIDNO : 3), &4+
T R #) CDR2 #5 #3348 & -F SEQ ID NO : 2 #) £ 8 49 % 65(SEQ ID NO : 6)
H &4 SEQIDNO: 1 #94% %8 148-198(SEQ ID NO : 5).
22A5 IgM 24T X R 9 F#M A7) 2B 4B (SEQID NO : 1)+ 2%,
22A5 IgM #2487 E R 9 B ABF 7] /£ B SB(SEQID NO :8)¥ 27, 824
30 T R#) CDRI 44348 F SEQ ID NO :8 ¥R LB K4 23 £ 33(SEQ ID
NO :10)EL&,4- SEQ ID NO :7 #¥94% 3B K £ 71-103(SEQ ID NO :9), #4244+
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I X 49 CDR2 #5 #3548 5 -F SEQ ID NO :8 4y K# AL B 49 £ 55(SEQ ID
NO :12)E &4 SEQ ID NO :7 444% 58 X £9 149-169(SEQ ID NO :11).
FARAR T B 5B A LA FARKE R B (Fl4e, CDR £H#5, #)
4o CDR2 £ #3K, R A BN F BT 3| TR #4E S f i ka TAY S
5 BARATHFAEAGRFRFELBRASS T4, A, HAAR ST
B TR FAN R L, HCEFERAE 7T RARILITINGRLBRS T .
REBERRARAFEI (R TEHARBHIALEEF AN, BETMH
cDNA, ARASRBSARRTERALAGHEAS, bibixBARERARERA
BAE7l, s THRBF], ZERETHANEQRERFT] . B,
10 AXPAELLSEREMETRERATALHEHRAY,D, JEXKX, ##K
o LCXEFIOHFRFINEF “RAT” RE-AFIARTA—F
5| R A& & C 5 k).
BE—NREFTEF, 2BOEBROAS LA B 4A (SEQID NO : AT 74
HBAS, REELEAHZE Y 96%, 97%, 98%, 99%K £ EAR R MY F 5| &
15 22AS5IgM ES#TERBEFRFI. EA—REFEF, B0 BOERESL
A B 4B(SEQID NO : )i T~ 4% H 85 5], G L EH Z ) 96%, 97%, 98%,
99% 2%, #3548 ) W44/ 5) 64 22A5 IgM 2455 T RALHBRA 7).
BH—FhFEF, KLARBET %244 SEQIDNO: 4 th BB
514948 CDR1 MR N BTREHH X5 BER, ZHRT A
20 CDRI1 RRATHATEHIARETHTER., Fldo, ZHRTHBELA 2
SEQIDNO: 6 8 R LB F 7] 4 CDR2 MR ERTER, £F —F#kH
£, KZPELT %AE4A SEQID NO: 6 49 RIEBF 7|49 E 4k CDR2 4
BRI BT RS X BALBR . ZAZBR T4 CDR2 E3a A T4
HyZ R RAARERTER, Blde, ZHET %A LA ¢4 SEQID NO :4 4
25 RABF 54 CDRI MR BETER,
EH—EHRFEF, KELPRET %A 64 SEQID NO:10 #9 R AR
5| 494248 CDRI1 £MBRIL N BIRBEHH X5 B R, EAZET A
CDR1 R XA THAZTE O RARBETER, #lde, ZHERTHALA 02
SEQIDNO: 12 ¥ £ A B /5 5|4 CDR2 MRy B4 TER . EH —F3#75
30 £, AXARET %ABE4S SEQIDNO:12 #9 R 5| 69 5248 CDR2 4
MRS B B RS Xd) o BALBR. BT CDR2 R &4 %
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LT IR E R, Hlde, ZHBRT %AEA €4 SEQ ID NO :10
M REBRAF 769 CDR1 M B B4 TER,

HRESMA
5 AERAI R A THEAESTALZREA GG AEADT. —k

W HRASNCERLRANIHAI(F30, S0 BARLBTREO) A
A LTHLHER, AR “BHALTHRZGIR QL EF b
AR EERATAEN, SRR, AR, RmBRALERN, F57
ABOMGER R . BHA LT R HBARG BT EIER, K, BBmAEgs
10 &, ®EE, b, THEFTH-FHAEH, LALEE. EHSHTT,

Bk AP Q4557 Blhe, B, HH &8, LEBESE S TE,
RN, BHA LT HBAARTE—F @I AR SRS R F

I Y FHBMFT, HlrER A RILR], BRI RE AR,
R mA B d b it ke A ik 2 mEuiE. ABERRNTTE
15 3%, Blde, B, Hlw#ikn, AKN, KT, 298, &AN), £
KRG (), SRROFAMAG. Bk, KLV QEEHTALERY
N. EMEdE, #ld=, RIK, FEARFERREHX, HldRRER#BI,
TUESH ) AT M R, S BURR AR, AR, KA, R, AR
AR KL XARM T RNGA BT Kb 7 AR, — BRI EEH
20 AFEA G RTEMGIERGE X, Bl T A 2T AR S £ B AR
B R &g 7R M 06ty ik b R 255 K2 B oh e (Blde, #PkA, BT, B
AR, LA AE). E—AMhkeg ErayET, B3N #0244
VAR, BH—REHFEHRTEF, BILIK A ST EH A R,
ATFHE S, Blhe Al R ARETEMGERXERT O, #l3=T7
25 ARG wEReEAAK, HAKkEE, B, RL—8, Hh, A-BERL
CERBENNFLBHER, B RXRTESSEARTRTBEFRBAN,;
H Ao B N DB BN F MBAMHA); F I Lo CBRFEAF, #
WL, REREIBREFEF N E oA FAEERN T AT
BREAKA]. pH T A LB R ABIMMFRIBIAT. BE I T
FH A B RIB B KA ZHR, —RMEHBERS F BT,
EATIRAE AT RS L E KR (e R A KB )R

3

)
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BARFe ] Tl 0T Be ] A B E SRR IS AR A B R, - F#pkA R 3,
SEHBACIEEEE K, HHE K, Cremophor EL™(BASEF, Parsippany, NJ)
RAEER 5% R (PBS). EFTAHEALT, BAMLARAFEAG LA MFL
BB HARE, CAEFRACEFTHESHBE LA ILEomE
5 FABFREMATE, BRTURSH b4, K, B, % TBH 4,
Hib, BB, FRESRC_EY), ALASEHRASMWGIENRIKMNT.
Wit, #Hlhett A B P EERE SRR, i A SRR LT SR E B
A2 Ko Ao i@ 14 ) R\ AT A FSE AR, B RAMGEST
BASHREARRAAN, HlloxtBERTREL, AT, &, 1K
10 @8, MMRFRER., EFEHAY, AW FRECIEFEFN, Fl
A8, SR HER, LALE, RALM. TTIESH A4 a9 3R BT R
WS F QAL RO A RXA, ] do 58 5 BR 45 A BRI 2 L.
B MAEY —RAELE T FGEES TLRARLGOFIELN, 548
W BB RIER, MILKER, 98K, BRIK, RESTHEHDREY
15 HEFARFEM. TEEA LX) —FHREHRSWEELFNFHBANE
BAERASHE, AR HS), RETEREFHELE TEHER.
—MRI, BEFEMAEDBIANSHT RS BN TS 6 LR LT R
DR EBRFT HE&58AK, T TATFHELD TEHZRH LA K,
B RN EF ERBAETRALETRAFALEMRS M ERETEALY
20 HIRERAEMELCHE RSO R, TR, ¥lde, EAEPEESF
MR, 3T HBARBLHFNE OB R A8 A R EE A R EH
R E RS,
AR R G Fp H R T 18 3 AATR O o ) B AP ik kT, (ot FiF S04
FEART, RLQLHER/F NABKREHSER. B AR
25 ARARTHRHMEG, SHNERF/ERFT X TEAENERP T, AL
FZHTETF, FHAESYT R B g YRR B BAR RS, Bl
FAEHR, LFEHAR, K THAR, MO EEREA%. TEALEHT
e fig ), A DA 0 AR, Pl4e Tl TR T BR, BATE , B L8 (polyglycolic
acid), IKBEEG, REBEFRILK. HIEXHEH 952 FEOH E4
30 BARARIGHEAAR a-dnbh, RIL, B4, Sustained and Controlled Release
Drug Delivery Systems, J. R. Robinson, %48, Marcel Dekker, Inc., New York,
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1978, *
EXEEREFTEF, KREWGITFHT A G G0, TEHEFRBTR TR
MRABKROIRESH . ZEHFHLERS, P REEVLTEIH AR T
R EY, ERAF, RABBAZRKEKLEY. ST TFORETL
5 B, BT EANRHE A FATESBHAF, vah, &7, BREAN,
Ba), ZFH, BREA, BAAENFGH XA, ATRIERE IS
B AL IAEY, SRR —FF MO R ENEY, KB RZNED
H—AMat—RARNAG I LEERZE. HTRIBRANLY, AHEZERS
HAENIEBRF, B, Eo _RARFAARGSRE, REFTEE T U
10 RBEBRFOH B L ZEH,
AL R 84305 AT R B b A N AR R B e BAR R A &, )
Jeds BRI, BN ARFROESERL. TRALDTREY, £9
MBEGRER, Bl TR TE, REF X, K T8 (polyglycolic acid), A&
BEG, REBMEEABEILE. FE&Z645 506) 7 i KRG ARAR @
15 FTARMEHILE. ZMFHT A Alza Corporation and Nova Pharmaceutical,
Inc. AR BB X ER., BAKRERETRANA M LTELGBIR, ZEBEAM
BOOBRARAR Sty ik, Hlie LB ¥ A5 4,522,811 AT e T H &€
7.
BRAMAHTELH AR —ROEAERE, RIS M2

\

9

W

¥+

0

20
5k 36,451
EHp] 1 Bydfskd B R AR 49 LR
KERB) BT T AMR R G s8R ) ST 5 3 sk fn - BB E WG A Uit
AT B b - B ERAG OME, BT AR b A BEAMR C3 4
25 PARELL R, ATEMRIERY K 50%, C3-/-0 A 4TxF 45 o935 R &
A R (BJL, Weiser F(1996) J. Exp. Med. 1857-1864). B, AMK C3 £ A£%
RARA F -5 2205 AL F 6.
f Weiser 89 3P AA S X fTigiEAMR, Ml 4 TRLE
W EZARE M IRZ, BPHARER, RETRBRRFRBERWHE. TR
30 FARAMHEAREEY, RACKTERMGONE. #l, #5HERELE
B IREG M IgM Fo IgG R A Bt hF R EA C-REZAFTFTHX
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WARE . REFERAELE ST ERBNBREEMBL)RS # G ERBEF
41448 K S BE (Bpstein 5, (1996) Immunol 8,29-35), LBFr&AE Ty, 4h
W Ca BT RS C3 RMFe) C2 HmBEL oM TRLEH. AR,
P F— 82 O L HE T C3 TR EMA X (C3b) LW & 2| 9] kK

S5 AHALKL. ZEARZTIEEAE, ABAMAGEI@RET R EREH8
# C3 4108 & A AMRIE 123K K #4947 4] ] (Muller-Eberhard, H. J., (1988) Ann.
Rev. Biochem.57: 321-347). # R P i R &R 12 640 —FF 5 ik RAEF C4 $ea )
DR, BPARRE AN EERAET R C3 08, A THABA FE
C3 3 Ca4 8RR EFHFAA(WT) BB TT C4L2FF T MM FFL

10 E#) (Weiser %, B&AR L), X—XARE2e, AATRATERD AL
4k 2 MBL.

FHA] 20 KRR IgM A3 B34k oo B 72 (UR)IR15
AFEHRBBTT LAREQHBE ) J5t B3 -B R ERGAH R
15 %,
AT HERARREAENF URBG, EOERF L LT LEREAT
AEIER, RAG2-/-(F LB E R FE-2 4% RA BAMKE G R 2h4p .
A ELZ, RAG-2-/- s R KT AR M T EAMA SRR 34 F IR 2 49
K (Weiser &, 4R E). &-F RAG2-/-Zh#d st ) makey e mit, B
20 b E R R ALK A MRZE A FARIR H A 4 (Shinkai % (1992) Cell
68,855-867). # T iEFE 4G b A HARNF, B EF 69 K ode & (Weiser 5,
4k ) k) Sk sh Ak ah 1gM (Williams 47(1999) J. Appl Physiol 86; 938-42)% & 4
Rl shdn., EMAEALT, THEEH RAG2/-D AXREZIKY 24
(restored)di 1. AE—FFEIF, EAMBPGER, BAHEZEEF, AN
25 M EEZ BAMENF.
X R BHER, AN n AR, IR EN K @mIEER D E AR
FE. BAX IgM RN G RAF R K, SoEiMR R ER, &
F R iZ R AME, 120 IgM R R 2 1gG & f TAMReE, B
AR A 1gG ERBBAE D ARKPIE L) ARG, 7 —BXREF
30 AZ—ARFHEFF, FliRA KT ALRE, FHRRFGIMOEE, #
£ REH IR E G MBL RZ2 81T 454 [gM X KK k43,
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LA 3: R IgM £ B-1 @it = 9
8 FIRIAA K B HABIR 1gM RAR KRN, FFEHFE LB G4,
B, TEA B-1#hEmiosefsey s LRy, B-1 e A 5 EFN
5 MB2@RARHEREAETEMNERIKKF ) IgDF CD23 B X % & ikm
Jo%& @& 8 CD5(Hardy 4, (1994) Immunol. Rev. : 137, 91; Kantor %(1993)
Annu. Rev. Irnmunol. 11, 501-538, 1993), Bl @i 44 X 5B 42 F £ ) R P 153K
R, ESAMRCERERY BAREARELIELATHREAN, ATH
% B-1 afeAE A R [gM kR G4E R, FREEFAEL ) S(RAG-2-/-) 5X
10 10°AMIE B-1 e EEHEREITHEKRY 30 R, AHZHBE | AR
V&K IgM R-F X B BAEFHEE. EMAISHOER T2t B-1 @mieER
B R ATIEE B-1 w2 H AN IgM 69 £ 2R B(AN Williams ¥
(1999), 4R L), XZ—ANFEEHMMER, BH B-1 @ERARIKE
AL B-2 T AR BEA TRIT % . Ak, THRECRERANRETH
15 A& 4.

3B 4: Cr2-/--)~ B% B Wy b By 3 4k o -8 J2 A 15 694K 47
Rzt Cr2-/-2k s R 69 % 2487 T B-1a 3 CD5+ B-1 4m L6 i I3
b T K% 50%(Ahearn F(1996) Immunity 4: 251-262). {25 Cr2-4k 4R\ &
20 #9FB —d B oG A KB B ARLEY I, W (Molina % (1996) Proc. Natl. Acad.
Sci. USA 93,3357-3361). CDS +@f b NE M L5 A dde R F X EMNL A S
THEAN | A RER, RPE Cr2-/- & F B-la @fe i EKR S, 2
IgM $EFRK-FAEFFEEA., XELIEH IgM FT AL Cr2-8k T 3)
WFHFTRE. A TREEBEL £ETHIURERDA. SAIRTHL,
25 Cr2-/- A5 HARM RS R ) BB F 32 BIAR (B 1) AR+ 452
B 5 AN AFERPSL Cr2-seraR shapark WT 958 R R £ 4o,
ST RN m—8, MLIEE) WT 3R Cr2-/-8 a8 RRF eI E Rk T
HE R B E D).
EIFAA N REAEH4 [gM K B-1 g4 Cr2-/- & F RILEF)
30 AR EE T ZRAG. AILZT, MR Cr2-/- S B B9 4840 b 4810
FE MR, Et, A% IgM FEFKFEF, 12 Cr2-s2faA s 57T 5 ak 4
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. XEERFMGEFET B-1 @A AEIRIERRLBRYE RN, ML
BAMAR Z AR T F X A5 R AR ENT R EH, B4, FMRTRE
B-1 fmfe &) Fa ik 4%,

5 KHEG) 5 BRmM IgM e 5
AEARBIFBETAIER B-1 WEFERFFHEIBLERER K
Ak [gM ¢ —AN L 7 7 KA M IgM & £ ks g A ) 4R A 4045
Fe 4% W AMRZ AR CD21/CD35 #: Fa 44/ 80P #ATI BT BT T %) A sk
VEIRMAAR, ZAINAERRENE, B A ECA6G R P LA EF G [gM
10 7K-F. XL IFA T IAGMBIK, BP B-1 @45k B @O BK R
Tk A IgM. Blde, Bk HEF DR B-1 @ICHANTAREER )
R(Cr2-/-) TR E ARG, EET B-1 Al T2H, ATLAZAFTHHGHE
RITAR, MR B EF ) R IEIE B-1 ety s EAEMB—H 4 I8 LIE,
BSR4 6§ F 35 H & 2 BB 6 — T ik 0L 48, AN T AT IL-10 432
15 # R EE R mie, MERS AR TRHLELE £ CD23'B @/k.
A 1gM, Mac-1 F= CD23 4544 Mab 4 & /58 id FACS 247 F7E £4) B 4
Je.. it A LPS 34k 24 B —FBUE T R BR, ST mIRY Ak bE
1BRE B i PEG A AN M4 T ReF A HAT- BN R AT £ K,
# it ELISA fpih 2 8 ¥ 4 ik IgM #9138 ra 3L A T 4hib IgM.
20 B FAN LB EFE4 IgM ST 22 ANgik IgM 89 2 I8 51
B, FLEG) IgM A& FEHARE G R T =& E AR5, 4800 T 48 M Al
K09 IgM T LML R, X —RIIESE T A IgM A 52 A28 T A = A 69 22
MR JE Y, BRI E S RBAAES, B 1-11 F2 12-22, A HAE,
WIENR, KA CELET 2 kR BRI Rk, BE, AL
25 B1I7TARERIAALE22EDEIFHREC AEREULE 3A F=2 3B).

R3] 6: AMKA ST B-1 e ehit:
CRE T AARE YRR URE B-1 WY RE. SAEIIRS, B-1
e e 2 A6 LT HA4E 4 R 9 B4R L F (Kantor $F(1993) 4 F L), H—
30 MEHA, B-1 @RS FNB @RAE AL RT, 2IRHTERE, B
SRR NARE, CNEF R B-1 ARG B-2 me & A (Wortis,H. H. (1992) Int.
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Rev. Immunol. 8,235; Clarke, J. (1998) Exp. Med. 187,1325-1334). " H AR,
C4n B-1 @RVARE T B-2 @0 MEMRAT P AL LKA £A480
T 8006 )LIFRE B 4 fe #7142 LB MBM)@fE. & ARF R o) F-HA R,
CN @It 5 Thé &2 £ % 69480 VH A F B N-# B 64 R e A Ik (Gu
5 %, (1990) EMBO J9, 2133; Feeney, J. (1990)Exp. Med. 172,1377). 4\-F4-32
62, BRRA BM F@afest LBy, 12 B-1 @ieds & 24 LR A%
STHEAEE 3T, YA HF L ERMEE T A F Z4)(Hayakawa 5, (1986)Eur.
J. Immunol. 16,1313). F £ EAHRBEBFIAER, B-1 @i T2 REEFN.,
3 # B-1 @wiefaiadEE 2 B-@ZIRBCRVEFTHEER A THF
10 %% BCRAEFTHRE# KA. #lde, i@ CD19 (19,20), vav (21)3 Btk (22)
#1353 BCR 15 5 & % B-1 i) L F . X T, e CD22-3, SHP-1
Hera R AP AR FG R KT FHK B-1 @I EIE K (OKeefe 5 (1996)
Science 274,798-801; Shultz % (1993) Cell 73, 1445). &k, MAiEH HATRE
Ig A B, Vyl12 (B-1 @& AR VyB1-8 (B-2 @R A4 ) R eg 4 KA
15 R EFXMHGIE, B B-1 il A F B Mk, Fldo, Vy12 E5
RiENE Bl-8 —A AKX BMLLEAB-1 WEERE. K, XA B4
JekgiE, ARV EXXAREBL-Stg, A, XLEREANHAR B @@L
5 B £-PtC AABFE AL Vy12 A& miey ¥, &L d Hardy %(1994)
Immunol. Rev. 13791)3RiE 7 B-1 @ik #, ERAER Y, EXEXRR
20 (cognate)¥L/R 4/ A, ¥k AFF Y WAL Thy L1 HFAMGLAKREGHL
H4 B@mie., AT, £REH—F#FE Thyl.2 65/ ¥ RLAIHEA
E*B-1 tmfe,
AMABEATAIE B B-1 @I0K F 7 B-la tale R 64 Sk b A= £ B4k 4g
AL IR 48469 IgM ¢ B-1 etk K80 T CD21/CD35 A A tit
25  #EH B-la ®ILEF TR, AMREG—ATEGER ZAEL FRLEADE
iE 3% BCR 125, % CD21/CD35 # A ) R AR ASATIEE T
LB ZRAE T EFH B Wity T A 57E F 4 E 2 M (Carroll, M. C., (1998)
Ann. Rev. Immunol 16, 545-568 ; Fearon % (1995) Annu. Rev. Immunol 13,
127-149). &7 # B-1 MACLE A3 A) ) £ Bl L8155 k3% BCR 5. 4
30 4v, W@ERXEAAREEBAZAFEAE B-1 @R LT H R 62 AMA
Aok C3d &L E Ml 23R LR L4k 5 BCR ) LI R EKRE T, BHit,
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VABARIR R AW IR T Ao E BAMAIE SRR R R B @812 %) C 54 38 3,
fAME R HE. AMRZARE F — A AR R ERER T AR ER KK
@IL(FDC) L. Rf, &1F Bl e £ E2BKEEMEBEMLE, REFREEM
i%ﬁ%a%mmﬁﬂFm:BJm%ﬁnméﬁﬁﬁ%WﬁSKiﬁwo

5 BTMNAETFHEL T I AH A BM Y83 FRIE, R 2K,
Wﬁ%L&EimﬁﬁmML%%mzw%é%ﬁulﬁ%BﬁwuW%
WMRZREARERALE MK, B4, CNTRIEZREmAEGEET R
RAES. HR, dTa4Fe) B-1 @R B4z 21358400, BbiMRZ K
T i H A AL BCR 125 4934 5%,

10 B 2 RAEMIE B-1 #hCmiesy Fa kit B AMRFo MR S ARTRAAE B 64
TEH, MR -RACERGREESRERE R FRB)NA LN FK
CD21/CD19 &£ B & Ao fmfitk & BCR #9548, & 4 38264945 S fefateik
%,

15 FNWH X
&mxﬂﬁ%%%?%,$%&%&*Aﬁ%%mﬂ KA AR
KRR RN ERERTRGFSEFN MR, ZEENBXITEHT
AR 2 R F5 EL3E,
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.4 F 5 %

F1/5mW

<110>

A5 &

o7& A 5 F < (CBR, Inc.)

120> 4| & B E O A-F 04 BHLEARG 04 5 ik A tD oM

<130>

<140>
<141>

<150>
151>

<160>

<170>

<210>
Q11>
Q212>
<213

<220>
221>
<222>

<400>
gag g

10861-024%01

PCT/US01/18510
2001-06-08

US 60/210, 272
2000-06-08

12

FastSEQ for Windows Version 4.0
1

338

DNA
Jv & Mus musculus)

CDS
(1)...(338)

1
tg cag ctg cag gag tct ggg get gag ctg gtg aag cct

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

1

tca g
Ser V

tgg a

tg aag att tcc tgc aaa gct tct gge tac gea tic agt
al Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser
20 25 30

tg aac tgg gtg aag cag agg cct gga aag ggt ctt gag

Trp Met Asn Trp Val Lys Gln Arg Pro Gly Lys Gly Leu Glu

35 40 45

gga cag att tat cct gga gat ggt gat act aac tac aac gga

Gly G

aag g
Lys G
65

atg ¢
Met G

In Ile Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly
50 55 60

gc aag gcc aca ctg act gca gac aaa tcc tcc age aca
ly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr
70 75

ag ctc agc agc ctg acc tct gag gac tct geg gte tat

In Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
85 90

46

geg
Gly
15

agc
Ser

tgg
Trp

aag
Lys

gcce
Ala

ttc
Phe
95

gce
Ala

tac
Tyr

att
Ile

ttc
Phe

tac
Tyr
80

tgt
Cys

48

96

144

192

240

288



01813215.4

}“?

F R H2/6H

gca aga gaa gat tac tac ggt agt gac tgg tac ttc gat gtc tgg gec
Ala Arg Glu Asp Tyr Tyr Gly Ser Asp Trp Tyr Phe Asp Val Trp Gly

100
ag

<210> 2

<211> 111

<212> PRT

<213> «)» & Mus musculus)

<400> 2
Val Gln Leu Gln Giu Ser
1 5
Val Lys Ile Ser Cys Lys
20
Met Asn Trp Val Lys Gln
35
Gln Ile Tyr Pro Gly Asp
50
Gly Lys Ala Thr Leu Thr
65 70
Gln Leu Ser Ser Leu Thr
85
Arg Glu Asp Tyr Tyr Gly
100

<210> 3

<211> 15

<212> DNA

<213> /v & (Mus musculus)

<220>
<221> CDS
222> (... 19

<400> 3

agc tac tgg atg aac

Ser Tyr Trp Met Asn
1 5

<210> 4

Q211> 5

<212> PRT

<213> +)» &, (Mus musculus)

<400> 4
Ser Tyr Trp Met Asn
1 5

<210> §
<211> 51
<212> DNA

Gly
Ala
Arg
Gly
55

Ala

Ser

Ser

Ala
Ser
Pro
40

Asp
Asp

Glu

Asp

105

Glu

Gly T

Gly
Thr
Lys
Asp

Trp
105

Leu
10

Lys
Asn
Ser
Ser

90
Tyr

Val
Ala
Gly
Tyr
Ser
15

Ala

Phe

Lys
Phe
Leu
Asn
60

Ser

Val

Asp

47

Pro
Ser
Glu
45

Gly
Thr

Tyr

Val

110

Gly
Ser
30

Trp
Lys
Ala

Phe

Trp
110

Ala
15
Tyr

Ile
Phe
Tyr
Cys

95
Gly

Ser
Trp
Gly
Lys
Met

80
Ala

336

338

15
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}“?

5| XK FE3/HMW

<213> s & (Mus musculus)

<220>
<221> CDS
222> (1)... (5D

<400> 5

cag att tat cct gga gat ggt gat act aac tac aac gga aag ttc aag

Gln Ile Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys
1 5 10 15

gec
Gly

<210> 6

Q11> 17

<212> PRT

<213> v & (Mus musculus)

<400> 6

Gln Ile Tyr Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys
1 5 10 15

Gly

210> 17

<211> 349

<212> DNA

<213> & (Mus musculus)

<220>
<221> CDS
<222> (5)... (349)

<400> 7

tgat att gtg atg acc cag tct cac aaa ttc atg tcc aca tca gta gga
Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val Gly
1 5 10 15

gac agg gtc agc atc acc tgc aag gec agt cag gat gtg ggt act gct
Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Gly Thr Ala
20 25 30

gta gce tgg tat caa cag aaa cca ggg caa tct cct aaa cta ctg att
Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu lle
35 40 45
tac tgg gca tcc acc cgg cac act gga gtc cct gat cgc tic aca Bgc
Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

agt gga tct ggg aca gat ttc act ctc acc att agc aat gtg cag tct

48

48

51

97

145

193

241
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}“?

F R HA/HH

Ser Gly
65

gaa gac

Glu Asp
80

acg ttc

Thr Phe

acc aaa
Thr Lys

<210> 8

Ser

ttg
Leu

ggcC
Gly

act
Thr

<211> 114
<212> PRT

<213> ) & Mus musculus)

<400> 8

Ile Val
1

Arg Val

Ala Trp

Trp Ala
50

Gly Ser

65

Asp Leu

Phe Gly

Thr Val

<210> 9

<211> 33

Met
Ser
Tyr
35

Ser
Gly
Ala

Ser

<212> DNA

<213> & Mus musculus)

<220>

<221> CDS

<222> (1)... (33)

<400> 9

Gly

gca
Ala

tcg
Ser

gta
Val

Thr
Ile
20

Gin
Thr
Thr

Asp

Gly
100

Thr

gat
Asp

g88
Gly
100

Gln
5
Thr
Gln
Arg
Asp
Tyr

85
Thr

Asp

tat
Tyr

aca
Thr

Ser
Cys
Lys
His
Phe
70

Phe

Lys

Phe
70

ttc

Phe

aag
Lys

His
Lys
Pro
Thr
55

Thr

Cys

Leu

Thr

tgt
Cys

ttg
Leu

Lys
Ala
Gly
40

Gly
Leu

Gln

Glu

Leu

cag

Gln

gaa
Glu

Phe
Ser
25

Gln
Val
Thr

Gln

Ile
105

Thr

caa

Gln

ata
Ile
105

Met
10
Gln

Ser
Pro
lle
Tyr

90
Lys

Ile

tat
Tyr

aaa
Lys

Ser
Asp
Pro
Asp
Ser
75

Ser

Arg

aag gcc agt cag gat gtg ggt act gct gta gece
Lys Ala Ser Gln Asp Val Gly Thr Ala Val Ala

1

5

10

Ser
75

agc

Ser

Ccgg
Arg

Thr
Val
Lys
Arg
Asn

Ser

Gly

49

Asn

age
Ser

g8c
Gly

Ser
Gly
Leu
45

Phe
Val

Tyr

Cys

Val

tat
Tyr

tga

Val
Thr
30

Leu
Thr
Gln

Pro

Cys
110

Gln

cct
Pro

tge
Cys

Gly
15

Ala
Ile
Gly
Ser
Leu

95
Thr

Ser

ctc
Leu
95

tgc

Cys
110

Asp
Val
Tyr
Ser
Glu
80

Thr

Lys

289

337

349

33
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<210> 10

211> 11

<212> PRT

<213> & (Mus musculus)

<400> 10
Lys Ala Ser Gln Asp Val Gly Thr Ala Val Ala
1 5 10

<210> 11

211> 21

<212> DNA

<213> J~ & (Mus musculus)

<220>
<221> CDS
<222> (1)... Q2D

<400> 11
tgg gca tcc acc cgg cac act 21
Trp Ala Ser Thr Arg His Thr

1 5

<210> 12

<211> 7

<212> PRT

<213> > & Mus musculus)

<400> 12
Trp Ala Ser Thr Arg His Thr
1 5

50
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1 - Ak
2 - AR
3 - S0ugfe R SBI2AS
4 - 400 ugbfehieM
2
&
'fi
51—
#
0

Rag Rag WT
NS Bty MM
(n=10) (n=5) IgM2 (n=2)
(n=7)

B 3A
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LI VA H4/651

A 3T K
EIt e 7
SOUgZRIFEBLIAS
400 p gA-FF a9 1eM

R S S R
|

WT Rag Rag Rag
NS? NS 22A5% WT igm*
(n=5) (n=18) (n=5) (n=5)

K 3B
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dr
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------------- FWRl----=—=====> <CDR1> <----FWR2~=-->
VQLQESGAELVKPGASVKISCKASGYAFS SYWMN  WVKQRPGKGLEWIG

<----CDR2--=~--~ > Kmmmmmmmmm—eee FWR3--—========m= >
QIYPGDGDTNYNGKFKG  KATLTADKSSSTAYMQLSSLTSEDSAVYFCAR

<=D-> <-=-=J-->
EDYYGSDWYFDVWG(SEQ ID NO:2)

B 5A

———————— FWRl--=======>  <===CDR1--> <-----FWR2----->
IVMTQSHKFMSTSVGDRVSITC  KASQDVGTAVA  WYQQKPGQSPKLLIY

<-CDR2-> K=m=m—mm—m————— FWR3~———mmmmmmmm e >
WASTRHT  GVPDRFTGSGSGTDFTLTISNVQSEDLADYFCQ

Cmmm R (R >
QYSSYPLTFGSGTKLEIKRG.CCTKTV (SEQ ID NO:8)

B 5B
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TREFRRAR) MERREREANSNEEIREN G ENAEY
DN (E)S CN1443074A NF(E) A 2003-09-17
HiEE CN01813215.4 HiEH 2001-06-08
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