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RRFMWHX, HALSY

HBR AR,

AEP G REBAETHABT, FABI 22 AB72, 40 &
REREF MR KW B X, LK, KEPHEIRABT,
FPAB7T1 A B7.2, ®9BRRATIREG £ FFe i, ek 2 il 5 it
HEEHRRTEAR BT L EOKRG BHROEPAESOBRENLTB L
AT &89,

AZAHE—-FFREABT, BPABT] #2 B72 469 Z ¥ ahdmik
B AFFARRA LN R BB fo B A 7).

BH, RENFALSHRA BT Ao/RA B7.2 694 R MR % &3,
R KB ARG 2 R 485 A eN1RidiAY B7.CD28 s miES
RRFEAGERA, Blae, ATHRFEFLARBATGZEHHEAEF.

R F

KIUARAAN—BAE L EZREF. SR FABEZ 06 R
. AR FEIANBERE T EREREAR RGN O S A
RITREH RIERTERSY, RCFHEORFR T ZRRA S EIH A, &
MBEFE—ALEFREEBARELRNE LB 5G4, 584
b, XEESTIRE QIS A X BB o S M E, e T X ks
78 S BOA FRZ5h, R E A 69 dE A e M E A LIRS T A8 Bk
MR, Ert, ANT—AAEFK S ey Rk,

AAVHRR T EREN Z O me L By T h kR LRI
TREFHERDBIFMBENEL, AL AR Z5 w0 LE
B E iR 200 A mie & &4 R ( Schlossman SF. Boumsell L. Gilks JM,
Harlan T. Kishimoto, C. Morimoto C, Ritz J. Shaw S, Silverstein RL,
Springer TA, Tedder TF, Todd RF:CD #/& ( 1993 ), € &) ( Blood )
83:879,1994 ) . HERBRAMM ARSI GFehls S4bitizah 8 iz
SRS, XS OIEMRR . . B E TR Wi
B-faou, pushde, LE@mEts, ART X5 Fagh488 Mt
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BAANTEAT RIS R BB 632K, BF 35 B 4 65 W Ao 47 B 4% 4R
RM AT AW —EHIAN R L RE T AR, RERANGEEEP
Tt @y Feo— B, HRZAHAHHSF ( Bretscher P: “ 21 £ 5
HE ML ENREFTHRE” (48 L£&F) ( Immunol. Today ) 13
73 (1992); Jenkins MK, Johnson JG: “£#5 T - @A &8 e95F” (&
R FIAMADY ( Curr Opin Immnol ) 5: 351 1993; Geppert T, Davis L.
Gur H. Wacholtz M. Lipsky P:  “£5 T o8& 5B w0125 (&,
5 $ 2334 ) ( Immunol Rev )117: 5, (1990); Weaver CT, Unanue ER: “ 4,
Rik Zmpeeg kR Bk (48 %%%) ( Immunol Today ) 11:49,
(1990); Stennam RM, Young JW: “k AR Z @B IEE" (ANREL
% FMAY ( Curr Opin Imunol ) 3:361,(1991)) , 3 HF R4k
N B F A PR KR FO T @M 5L Foi 5 24 ( Bretscher P:
“21 ML @ieBEYGZFHRAE” (48 £%%) ( Immunol
Today ) 13: 73 (1992); Jenkins MK, Johnson JG: “#A X T 4042 4| ¥ 64
5F7 (AR KA FMAD ( Curr Opin Immnol ) 5: 351 (1993); Geppert
T, Davis L. Gur H. Wacholtz M. Lipsky P:  “£.5 T @il 7% 65 55 80 tm
15" (A EFEED ( Immunol Rev 117: 5, (1990); Weaver CT, Unanue
ER: “H Rk Z ety kR shel” (48 %& %Y ( Immunol Today )
11:49, (1990); Stennam RM, Young JW: %k g /B i B s L6945 %" (L
REAFMAY ( Curr Opin Immunol ) 3: 361, (1991); June CH,
Bluestone JA, Linsley PS, Thompson CD: “ CD28 4k 48 T fm 8 i& &
AER” (48 %%&%Y ( Immunol Today ) 15:321, (1994),
ok, —AAHrA B7:CD28 g4k F oy L MABB G TELEBFT 4w
OB EFABEEENRRA, ARG HFRAIACKERTTHR
( June CH, Bluestone JA, Linsley PS, Thompson CD: “ CD28 &4k T
MR E TR (48 £ %)Y ( Immunol Today ) 15: 321, (1994);
June CH Ledbetter JA: “ CD28 &4 T safsd By B A PR
(%% F5EeziEY ( Ammu Rev Immunol ) 11: 191 (1993); Schwartz
RH: “T#emme kil CD28. CTLA - 4, #B7/BBl £ 4w
JOA-F 2 F ARG F PHARCamRY ( Cell ) 71: 1065, (1992)).
A 4 SFARTEIARK: THhERE, TRETREERELY
B7.CD28 MM EZM A AR ZLBAR FMHE RBEBHEF BREA—AL84E
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& %. ( June CH, Bluestone JA: Linsley PS, Thompson CD: “ CD28 &4k
ETEIEFETGHER" (A8 %%%Y ( Immunol Today ) 15: 321,
(1994); June CH Ledbetter JA:  “ CD28 &4k /2 T S f3 45 R 69 25 v 84
R (LR FHELERDY ( Annu Rev Immunol ) 11: 191 (1993);
Schwartz RH:  “ T HE Mty k¥ CD28. CTLA-4. # B7/BBI
EOMBNE2LHF LR RFEHER" (kY ( Cell) 71:
1065, (1992); Cohen I: “X i s A E LA B A ek &7 (FHE; #ik)
€#2» ( Science ) 257:751,(1992); CohenJ: “463h T #af, ‘)%
B ti—®FHEREGIIAZEE” (HE; ##) (H2» ( Science )
262 W 844 %, (1993) ).

AR, ABTHR, BPABTI #B72, R CHERERZET
o i BE P R AR AR R.

1. B7.1 4o B7.2 /£ T @ B3 7% F 69 2 A 845 A

WHARE—RHK LR BB T T @i RRiEZmLZ
W — RFAE AR, REEERPHLENSE —F & F MHC I
KT HENBEATRES T mie$4k44 ( Lane, P. J L, F. M.
McConnell, G. L. Schieven, E. A. Clark, #=J. A. Ledbetter, (1990), «II
EoTAEA B BRBEEFHER” (L£FEF2EY ( The Journal of
Immunology ), 144:3684-3692 ), {2 ZABEH A K & 7 L A5 —
R SR R AL E P b Bt Fr A ¥4 ( Schwartz, R. H. (1990),
T AR g e L T R B RL 8 — 4 e 3% S R KA ) ( Science ),
248:1349; Jenkins, M. K. (1992), “@mfi o 2 £ 55 LM LR 5 W 6545
R> (A48 £EFY, 13:69; Azuma, M., M. Catabyab, D. Buck, J. H.
Phillips, # L. L. Lanier, (1992), “CD28 &5 —#A A K %4 G hktn
e & BT eg 4 MHC bl smie s, ” (%524 &) ( The Journal
of Immunology ),149: 1556-1561; Azuma, M., M. Catabyab, D. Buck, J.H,
Phillips, #= L. L. Lanier, (1992). “CD28 5 B7AaZ4ER L@ >4 &
Aoy THE RN T RAFRF R B Lo d. ” (£
BEFLEY (T Exp. Med ), 175:353-360 ) ,

LRFEERREZ MM EH BT ( CD80 ) #2B7.2 ( CD8 ) —
RER, REACANBSFHAEZ L2 ( Norton, S. D, L.
Zuckerman, K. B. Urdahl, R. Shefner, J. Miller, #= M. K. Jenkins. (1992),

3



10

15

20

25

30

“CD28 #9fieik, B7, BT T w0 —HF &) A5 5 M ¥ e IL-2
B A" (LEFHREY ( The Journal of Immunology ) , 149: 1556-
1561), “ CD28 #w CTLA-4 ¢4} R — B4R £ T twfe L &iX” ( June, C.
H.,J. A. Ledbetter, P.S. Linsley, #= C. B. Thompson, (1990), “ CD28 %4k
£ T WmBBEFTHHER” (48 £K¥Y ( Immunology Today )
11:211-216; Linsley, P. S., W. Brady, M. Urnes, L. S. Grosmaire, N. K.
Damle, #= J. A. Ledbetter, (1991), “ CTLA-4 2 B et /8 B7 &)
X—AZR” (EEEFLHEY (I Exp Med ), 174:561 ), &4
IR GBI bR ey 2R84 F 5+ ( Azuma, M., H. Yssel, J, H.
Phillips, H. Spits, #= L. L. Lanier, (1993), “B7/BB1 £ /&6 T # e 8
Leghpt AR (EBEF2EY (] Exp. Med.), 177:845-850;
Freeman, G. J., A. S. Freeman, J. M. Segil, G. Lee, J.F. Whitman, #= Lm.
Nadler, (1989), “B7, —AREARTHEARFL LU BB Loy s
HKEGRBEARGOHEAR” . LA FREY © The Journal of
Immunology ), 143:2714-2722; Hathcock, K. S., G. Laslo, H. B. Dickler,
J. Bradshaw, P. Linsley, #= R.J. Hodes, (1993), “&£ #|# T a8 %8 %
—#F CTLA-4 Befh 64 %27 (#%) ( Science ), 262:905-911; Hart, D.
N. I, G. C. Starling, V. L. Calder, #= N. S. Fernando, (1993), “ B7/BBl
REAMRREE ERELAFRO—HO@EILRE CLBEFD

( Immunology ), 79:616-620 ) . FEARSNT vATE 55 2 X b 3 R 13
FTRHFRA TR EERREFARAT, A RAERARRELLR
AR B H R, (I, 4o, Harding F.A.,J. G. McArthur, J. A.
Gross, D. M. Raulet, #=J. P. Allison, (1992), “ CD28 /~F&j1z 51 534
MR T @A T @k FHESLLAE, > (AR

( Nature ), 356:607-609; Gimmi, C. D., G. J. Freeman, J. G. Gribben, G.
Gray, #= L. M. Nadler, (1993). “A T @ ALERLA B HE EEZ BT
F R BT BHRREZAH S, (R EHFREFD ( Proc. Natl.
Acad. Sci.), 90: 6586-6590; Tan, P., C. Anasefti, J. A. Hansen, J. Melrose,
M. Brunvand, J. Bradshaw, J. A. Ledbetter, #= P. S. Linsley, (1993), “i&
A THEwmieyidid e CD28 5 € 65 8§ KB4 B7/BB1 Z 8 4948 24
AEFFRARBHRGEEL. " (LR ES$ L2 E) (] Exp Med.),
177: 165-173 ) . 4k A& &6 B m A LB 4l F= BB F A 208
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FFAB B T BRI T RAET —HWH. A CTLA4-Ig G ik # &t &
B AESHHEA P%4E ( Lenschow, D. J, Y. Zeng, R. .
Thlstlethwmte, A. Montag, W. Brady, M. G. Gibson, P. S. Linsley, #= J. A.
Bluestone, (1992), “ CTLA-4 Ig Ff 3| 4 F AT B B B ey Xk A&,
«#5» ( Science ) , 257:789-795 ) .
K% B7.1 vA200Nm #9 #2 % %4 ( Kd )5 CDzs,m,eafa CTLA-4
LG 208 EF 44, 2B7.1 & B7.2 4 Fikl CD28 & CTLA-4
#4 ( Linsley, P. S., E. A. Clark, #v J.A. Ledbetter, (1990), “T #m it B
CD28 it 55 &4 /7 BI/BB-1 M EAF A fmA-$5 B meey#m., "8
ZAF Y ( Proc. Natl. Acad. Sci.) , 87: 5031-5035; Linsley %,
(1993), “CD28 22 T wiesf R LA TR, ” (LBRFFHE
£23£» ( Annu. Rev. Immunol ) 11: 191-192; Linesley %, (1993),
“B7/BB1 5 CD28 £ 4% CD28 A&t 4% TiAMEK e+ CD28
5T ARE, ” (AEFZ4EY ( The Journal of Immunology ),
150: 3151-3169 ) . B72 Rk TiEe) B ta TR EHF S Ll
Je, {27/ EGET# L4 B i ( Freeman, GJ., G. S. Gray, C.D. Gimmi,
D.B. Lomarrd, L-J. Zhou, M. White, J. D. Fingeroth, J.G. Gribben, #= LM.
Nadler, (1991). “A B #k @ mpiEi B BT 69 R F Rah ey H. Ak
Fo T e B EME, > (ZBREFLEY (] Exp. Med.) , 174
625-631 ), 5 —% &, B7.2 VURARA T RMEFIE T L0 L5 M,
HWRK@mfof B e, FELCEELG Taie, NK i B
. b ¢4 £ 3E B e ( Azuna, M. D. Ito, H. Yagita, K. Okumura, J. H. Phillips,
L. L. Lanier, #» C. Somoza, (1993), “ B70 #./& % CTLA-4 F= CD28 &9
— @A, 7 g Ry ( Nature ) ,366:76-79 ) . X% B7.1 #2 B7.2 T¥A
ER—EAmp ik, PEMAEABAR LA EAZUARE N HF Rt
47 ( Lenschow, D.J., G. H. Su, L. A. Zuckerman, N. Nabavi, C. L. Jellis, G.
S. Gray, J. Miller, #= J. A. Bluestone, (1993), “ CTLA-4 % —#hfEeiked £
XA REN, CEE B RZAFRERD ( Proc. Natl. Acad. Sci.USA ),
90: 11054-11058; Boussiotis, V. A.,G. J. Freeman, J. G. Gribben, J. Daley,
G. Gray, #» L. M. Nadler, (1993), “7&1b65 A B #h € 28 i £ 35 = FF 3 4
T sk %6 CTLA-4 st B2k, "CEB B £AFHREA D ( Proc. Natl.
Acad. Sci, USA ), 90:11059-11063 ) . £ RNA K -Fegit — ¥ 447 &
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24 3% B7.2 mRNA £ 48 st £ 35 69, W B7.1 mRNA E#EE 4 v edT
A E], FRARBE 24 b Rgw B kKT8 BT BG
( Boussiotis, V. A., G. J. Freeman, J. G. Gribben, J. Daley, G. Gray, #= L.
M. Nadler, (1993), “EHMA B RO @M LR = 208 T 400805
4 CTLA-4 s pgfk,” (X B B A FKRRAY ( Proc. Natl. Acad. Sci.,
USA ), 90: 11059-11063 ) . B, B @i E5, CTLA-4/CD28
5L AR T AR B AT AR
B7.1 4= B7.2 1 F] By [6) 69 £ A 3% 7 X # H+ 45-F &5 CTLA-4 #=/%, CD28
Z M ey EAE R @ T s fets i R Bl 6942 2 A8 £ 6545 % ( LaSalle, J. M., P.
J. Tolentino,G. J. Freeman, L. M. Nadler, # D. A. Hafler, (1992), “#& 5
ERABRANBAE B Y CD28 f T R SR IZ 5 SHERY G
AN E2RBGRE, » (FBEFEEY () Exp. Med) , 176
177-186; Vandenberghe, P., G. J. Freeman, L. M. Nadler, M. C. Fletcher, M.
Kamoun, L. A. Turka, J. A. Ledbetter, C. B. Thompson, #= C. H. June,
(1992), “#i4k#f= B7/BB1 /~85 CD28 SR 4B H AT @ik
REBBBRAER, » (LB EF%&EY ( The Journal of Experimental
Medicine ) , 175:951-960 ) , T #mfe & CTLA-4 #= CD28 #4404
T 55 B AR K44y ( Janeway, C. A., Jr. Fv K. Bottomly, (1994),
“HEERREENIET R E, ” (@Y (Cell ), 76:275285) .
K, TRE—ESHRN THRLERBRBANBES, mE LB
A AZ T8 2 i — AR M Ao F MY 3430 K & ( Linsley, P
S., J. L. Greene, P. Tan, J. Bradshaw, J. A. Ledbetter, C. Anasetti, # N. K,
Bamle, (1992), “F T He.smie L CTLA-4 = CD28 453 £ ik oz 48
WAE, 7 CEBEFEEY (] Exp. Med), 176: 1595-1604 ) . B
A 49 $ 3 3 A Jenkins Fo Schwartz 7 3% i & &) 345 %1834 ( Schwartz, R,
H., (1990), “ T #kC fmhe 5 M B 56— i dE kA2 A, ” (A3
( Science ), 248:1349; Jenkins, M. K., (1992), “@fe 4 2 A # 5 4K
PE B PHAER, ” (A48 %% %) ( Inmunology Today ), 13:69 ),
BFF TCR o A |5 R AN T @iy . KRBT ki B ek
74K EARR 54869 ( Greenen, V.4 G. Kroemer, (1993), “2mjd, %, 5 &t
T ERER, 7 (A48 %LEFY ( Immunology Today ) 14: 573 ) .
BEZFE BTN EEL IR T @RS % IL-2 5 A4k bt 5B
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RE & A,

BEME, Bl1#Bl24& APt SRR BEQRER Vi C
ALY MR, —BRARG B R R fo— MR E AL ( Freeman, G. T, J.
G. Gribben, V. A. Boussiotis, J. W. Ng, V. Restivo, Jr., L. A. Lombard, G. S.
Gray, #= L. M. Nadler, (1993), “&K B7-2: £ FlAMA T 65 54 64
—#F CTLA-4 st 24K, 7 «F%» ( Science ), 262:909 ) . B7.1
Ao B72 Afil B BEAE R 1L, B7.1 2 44-54KD g 645 — 2 223 AR L &
ARE IR — B 23 AN RARBR AR R 69 B R K Fr— B 61 AR A BR 40 R 6
JERAEIGBEG. BTl &8 3 NBANE QMBS RE,

( Azuma, M., H. Yssel, J. H. Phillips, H. Spits, #= L. L. Lanier, (1993),

“ B7/BBl Ee) T AR Led i kX, » (RBREFLRED
( J.Exp. Med.) , 177:845-850 ) , B7.2 2 —/ 306 /& 3L 8 40 % 84
BLEeEEG. A — BR20AMREBEARGEIEK, —& 23 ML
ABEBROAKGEBRRIo—& 60 MEEB ARG E A E R
( Freeman, G. J., A. S. Freedman, J. M. Segil, G. Lee, J. F. Whitman, #»
LM. Nadler, (1989), “B7, REXEZLGAHLMB @miE o) 5%
REOBRAG —LHAR, 7 (£ES$LEY ( The Journal of
Immunology ) , 143:2714-2722 ). Z¥ B7.1 /e BT12 A B —H# i 4
4 &R L8 B — X ( Freeman, G. ], D. B. Lombard, C. D. Gimmi, S.
A. Brod, L Lee, J. C. Laning, D. A. Hafler, M. E. Dorf, G. S. Gray, H. Reiser,
C. H. June, C. B. Thompson, #= L. M. Nadler, (1992), “CTLA-4 #= CD28
mMRNA AR AR TFHRAEGH KSR Tapl, " (LB FLEY ( The
Journal of Immunology ), 149:3795-3801; Schwartz, R, H.,(1992), “T
e ampe ey kR ¥ CD28. CTLA-4# B7/BBl1 &4 H,” Selvakumar,
A., B. K. Mohanraj, R. L. Eddy, T. B. Shows, P. C. White, C. Perrin, # B.
Dupont, (1992), “% & B #4051 /R ST AL E g A H 485 4

Fe kel (LFEAFY ( Immunogenetics ) , 36: 175-181 ) ,

X BAFRBEFRGK AR RE, B71 4 B72 2 H AR REL
26 %, mA B7.1 5EAST Z &g RERMESL 27 % ( Azuma, M., H. Yssel,
J. H. Phillips, H. Spits, #= L. L. Lanier, (1993), “ B7/BB1 £ &4L T # e
mip beg et Rk, CHBEFHED ( ] Exp. Med.), 177: 845-850;
Freeman, G. J., A. S. Freedman, J. M. Segil, G. Lee, J. F. Whitman, #= LM.
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Nadler, (1989); “B7, REZXTEUGFHFARB U LG LERE
OREEN—LHARR, "CHLHEFLEY ( The Journal of
Immunology ) , 143:2714-2722 ) . RE¥HAB7.1. AB72#4 B.1
WP SATHII A B F RO R RS KK, 2.8 Cdeil = AN 5F
# G A CTLA-4 o CD28 £4, XA, RTHRXEZADF R —B LM
FLaME L R, JEFRBRORK, % ERTHR B7.1 4 B7.2
aF 5 CIS B S &4 8, 4atik b & 15 T4 & 0G0 1R 50 4% L 3,
HWH BT HEECETHE LN SR NEBEHSA, £iE—F, 5B7.1
A B7.2 -F LB BR B AL B RALE 554 B7.1 X B7.2 ¢4tk
AL, R A E LA

2. FABF B7/CD28 8448 2 4% A

Fei B7/CD28 Z 8] 6948 ZAF M 3R AL T 4 544 bk S 0 A 4 69 5T 48
P, ERFRBRRNAEAATFARBRENRBREFOL TR, &
ZIESH BT.1 X B7.2 93tk s rans T sa ey &1L A2, X Tid it 4k oh
Fp 4] IL-2 64 7= A& sk ml & ( DeBoer, M., P. Parren, J. Dove, F. Ossendorp, G.
van der Horst, #= J. Reeder, (1992), “—##7#)4% B7 £ % ik egoh 4t
4548, " KBRH £9EF % EY ( Eur. Journal of Immunology ), 22:
3071-3075; Azuma, M., H. Yssel, J. H. Phillips, H. Spits, #= L. L. Lanier,
(1993), “ B7/BBl & es T e mp Ledshtb ik, ” (LBE
FhEY (J Exp. Med ), 177: 845-850 ) . %, CRIEPFREHY
HARECINA LR AT BRERRAG, ATHRAWT SN ERH
FALdF . CTLA-4/Ig 4% & 4233 CD28 Fabs €44 3E %) %+ T4 IL-
2 65 A R ARLE R,

PR T 5 Mt CTLA-4/1g a4 % & CHE e dr 4] D 4k A T
4 IR # 89 AR L& ( Linsley, P.S., J. L. Greene, P. Tan, J. Bradshaw, J.
A. Ledbetter, C. Anasetti, F= N. K. Damle, (1992), “i&4bé) T e mpe L
CTLA-4 o CD28 64 3t £ A A sh R W4E, 7 (ELBEF L EY (I Exp.
Med.), 176:1595-1604; Lin, H., S. F. Builing, P. S. Linsley, R. O. Wei, C.
D. Thompson, #= L.A. Turka, (1993), “w CTLA-4-Ig huit ks 56 44
i deKkAES T EERMERE AR R BERGSERESHED, 7
(EBESFHRED (J Exp. Med. ), 178:1801 ), 3 H #3t—¥ 3,
FRAMNZLRGHH B RLEGBE, KIEY TEFFERTFEHTHR
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WA-F6 8 F RBRGTAH, A5, CTLA-4/Igidid Hdw4 T mie
Fe B7.1/B7.2 f R it Z o leZ W)t 48 ZAE ) o 6B.45 TR > RAK W IR & 4w
Mot 35 ( Lenschow, D. J., G. H. Su, L. A. Zuckerman, N. Nabavi, C. L.
Jellis, G. S. Gray, J. Miller, #= J. A. Bluestone, (1993), “ CTLA-4 % —A
AN R AFDEEL, * (LRBERXAFKEEADY ( Proc. Natl. Acad.
Sci.,, USA ), 90:11054-11058 ) , AiXFH AT, THEABREERY
K2

3. ATHRAFLGEAEEHEREFTHEK

S BATAE, 5 B7.1 fo B7.2 LR HHHE L ERAS R IE,
Ede BT PR R &, ARG RARVE D 5 R A THR BT TIRG, A
AARRETHARAEFSEREAGAN T BELREETH LG RMAY
Tk, BABZHETURRILAER T ZTHREANER AN &R
B, Z#ABRAGOFRSERLZ YT PEG #Ao AN, REAGRBET.
UBREFARRBHEH AN R ETAEIES L, ML T, EH4
BAEARBTHATHRBEEL R BRGEEH LGN ERR
EORARESHTHAK, |

%A A\ Barber AR, (EZBRBEEMAFREAD ( Proc. Natl.
Acad. Sci., USA ), 88:7978-7982,(1991). £ A L, & B EGETH#L
HZPCRYy MRS HALREREMBGREREEGLARE
=B, LERANELBEEOFUMENYF BT, E4&#EE
O R —REBEHKR MI3 EEHFEHBAN M3 GEHAKSEHE
P E—AETEEARLECHEATETHROL AN EERAKRABRTH
FRSARFab 5 F o4 E, EXEXEEY, TRAAEREF 10°0L
HARRHAR. HHAREERR QRGBT ZANLTHTAR, EHFY
WH AT, FRERBLAGAE AR AR. »BEERERR
BRM SIS A Rk AT I, XAHERARTATEME Fab # X it
FEARATH—FTHEE, —LHeE —AMMEABELFTEL SN
Fab, stibF@ubsbdem — A T EHRMA, PO ATE 69 A T4 Fab #7
HBERAZERANG AR AL A IDECs AW AL &K
NEOSPLA . ##H ka4 A y13 y4EZRKAH, A NEOSPLA #4k
4 CHO tajh, 2y 5, IAHARAACRREERBETHOL
AR (>30pg/mEp/ R )
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4. R¥FHPegRik

B —Fr e & AR H AT k& Newman AT £, (1992), (4
#HE AD ( Biotechnology ) , 10:1455-1460. £ AK®m T, HE ALK
BHRECEBRTERPARBRE R R KWLk, 54 kA
EXIHNAALE., FH ZBRLRLTFAEI1995 1. 25 4@
bty £ B w5 08/379,072 , AL 1992. 710 BXHLE L5 %
07/912,292 #g4k g b ik, AF| %5 07/912292 24 1992.3. 23 REXMGLE
515 07/856,281 493 448 4 9 i, B4R 55 07/856,281 % 42 1991, 7.
25 REAMHER 55 07/735,064 693k 5-sk 4 b iE.  08/379,072 Fu i &
FAERELIIAEN £,

TR FARBITEAR, IHELENATFTARREES &K ER
HF. SRAMRBTRAARBRR S K@ 2B AT L8, XA IR A
RARFGHADILE BRIR G & FF N 69 £ LR,

VAR A il R A X AR 7 ik ] & 69 AR AR R I 3t A8 3 B b
AR, RBRMHBK FHLFFRHK, ZELRBTIAEEL, I
ABARFZEAELZEABMY, REALEXANAFSE, B2 CNBRE
HEANEGRBNAFH, BRIALELE. B, AbdiRiL
HERELRBAZIEY, FTALEXBEPH ZLHRECEAEEA
BAFENREALASEGREARB AN, FRE, SHBBELERE
GR&g&FEEGTERRARITRFE, AMNEKAEASALEEHRGFF
BAwgst p AR LA 85-89 % &5 R K ( Newman %, (1992), Bl.L).
REFTETEGE—NHAR, F- CDJAREK, BASLAERBEOERK
MR B EA 9192 % FE K. Newman F, (A HHE A
( Biotechnology ) , 10: 1458-1460, (1992).

A BT B RH 00 AR AR P AIRE. P4, Weyl
F, (AE%£E%E) ( Hum. Immunol ) , 31(4),271-276,(1991) #ik
THA B K855 % L edd b TR RN 2 854 HLA-B-27 (9 A £ 4
Wy FALEALE, B, Toubert &, R FEHLZFY, ( Clin Exp.
Immunol.), 82 (1), 16-20, (1990) ##& T 5 3SKD 4§ 4ME R a X
t R e —% HLA-B27 ¥ 2 e ke 5 5B, B—&, Valle &,
%% %) ( Immunol.), 69 (4),531-535,(1990) #:& T —# 5B F 1gGl
Lk, iR A RE TiELE B taieA HILV-1 #6485 T fm it L &4 B7 4
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JReGF SR, 3 —F, Toubert %, € £% % & &) ( J. Immunol. ),
141 (7), 2503-9, (1988) #i& T HLA-B27 f» HLA-B7 # )R ) 2455 4%
B RELEXMAETHENEIHNEFLRABGEOARMHEHK
BAE AR R T,

—EHRAE—HAAABTRERNBARLS A S RAFBAE, B4,
Ionesco-Tirgoviste 4,48 % E % ( Med. Interre ), 24 (1), 11-17, (1986)
RELETRREFRMEBAAELE T BT RENA RS, Bk, 2
HARE BT RRLEBRERELZ R B TRMB EA A%, ( Nestle
¥, (AR EEY (1 Clin Invest.) 94 (1), 202-209, (1994)) .

#—F i, £XRT LA AREFH B EF 58 TN HLA-BT £
4 HLA-B7 AR B ey CTL , ( Zavazava £ (B4 )

( Transplantation ) , 51 (4), 838-42, (1991)) . HB-&, & H A& B7
LW TiE AR, CTLA-4-Ig £3h AR & Al BY &M (A0, 4o
Lenschow %, {#4)» ( Science ), 257,789, 7955 (1992)) & 5 A vA
BB in 4 BT 69— B7-1-Ig o F QR 2 A,

KW fe B 49

ALY Z—RHEHETRABTIIRE, FAKRKIEZIHA
B7.1 LB Ao/ R A BT.2 0B 64 378 Br o Fo iR,

FEKRWHL, AEXUGANZ—RHEHLEERABIRE, A
B7.1 #ABT2# B, HVEHBRMA., ZAW2ZATHAEHARETF
BEA/ZFAABT R, BF, AB7.1 X B72 HJB %K B k. amif,
PR AF O AT S B ik 2] 4.

AEXPHR—KREIZBHERER - BIBRBRLLERA AL XS
WAL X Gk, MRS FH S A BT #/3 B2 B L&A, I
HE T 6§ B7/CD86 i@ 7840 B7 Rk, Bafedp 4] IL-2 64 4 4 T
mALIE T, A H R LRI H A ZEER.

O AAPH S —BROAEBERA B R A BT BRI L H Ak A
R XK X oy Foik, Xk g dp ) 1R B dm B3 S o 45 B IR
ey RE, i B4 G A, IL-2 A felmpe izl

AEPGH—HEBHRETABI A B2 HE4F0— ik
ROBRELER A LA E R ERN. LR FHERERA LG E
18 R KA BB X gk, eMNEABT R ZA K. ARG,

1
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HEBRRAEFEMNZERI WA T X TRRAVEE 4 b s 4 2
X, PRAREBHRBREHGLBLL, BHFELEER. LRBHLEY
X. A MasiRsAE ( SLE) . 1A B F 5. A ZHE f S AR, Y b R
(ITP) ¥ A 5 %K%, AERRBETHHEER.

AXROR— B RRESH —FHREMABTHE, B, AB7I
Ao/ B2 HR, HRUBRBLELERE, XRECMELDIHWLH IG5
W B REEH, HEESGHTE O —F438 LTS e85 R
i, XEPEWERAE, Blde, LEIWHN, UL FE o LM b
Mo SR ( ITP ) fe A4k srsiRsa ( SLE ) $ 84 455, A
BARBHAGEALE, AARGHEM S ETO R TR,

AERAN A —B AR BEEALT EHKFHS BT %R A BT
Aol R BI2 BRI FELH —HREHBERERII WL L LRk
REIGET Ak, ZHAGLF T EAS TAFEEH4 BT.CD28 @
BAVEFTORRA, o, AR IMEVEER (TP ). A%k
sERA (SLE) . | REAK. H5Rk. KAEMAY R, $AME
Win. FEERER0E A K SRR, EF ELH B TR HBA
PagHER.

AEPEER—BGRRBPEVREABIL A/XBI2HREHK R
BREAKFRGERPRETERG4ET, Hlde, CHO i,

AEPEH—BIRBRBBABL F/RBI2H B4 FHBR L
ABRAGEL /BB TERNEBRAT], LEATAXZ LI
AR, A X A BR 5 5| 69 £k # 4K,

Z 3L
O HNATRETESL, BNEERARETELALS,
He k44K ( Depleting antibody ) — —#F 345 #E4Lé) B mie X L CHRE
it 2 a0 FAR,
JEHE MR #4 ( Non-depleting antibody ) — —#rfair B7 5 T &
Befk CD28 Aw CTLA-4 2 Ja) £ 484 Al 694k, XH, CHREREE W
JitL R B AR R O e AT
EXFMRAE — —FHEERK, CREDIRH LY, 2F—-FHK
R, LEZ@EBERE HELEFPBETER, AL FARER
5, RBEALERES v1 8 v49EER (X PE&HR) . Ef
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R4 &334 F Newman &, (1992), “ATFLBLFALRRG TS
Bkt Z R —FA CDH @B R/AS SRR CEBE A
( Biotechnology ) , 10: 1458-1460; & W, -F-£:@ 4k4ik#5 08/379,072,
ZHAERAETI AR LY, LAAREEBHEAAL ARG E R
AR &, BF 85-90%, #EAILEBSTAM B AL, AEBREEK, WL
BITRREARBEA&ERS.
B7# 8 — RK9iE¥6 BT RROESF A BT, BTl 4 B72 #AE.
MR GELE CD28 fo/, CTLA-4 &4, T BFRAET mie g Eits
TRIFLABAMN, FH, AHEE BT RBHROA WIS ARE
OREHRV Fo CHAMEYGER. —REKGERR F—AMRRE A EF.
(4R, Freeman %, {(#&3)» ( Science ) 262: 909, (1993)) , # H
R G AEEAAY.
# - BT H4h — £ —%iik, HERRELERERRL R KSHWILH
Kok, RERAARG G F o 5 A BT f2/% B7.2 LRFA
B7 4B 4% F ik 4-, vAPAET B7:CD28 Z Al 6940 E4E ), FEKRFL L
ik

PR

B 1 FHEAFRERBEEREGFF KT 46 pMS #
%, CRTHiLss BT 4l &L REFREBRFTHEMALER
®ak,

B 2 cEATREA BTl REHFFHRIYG I K WILHAY
NEOSPLA # & #4K,

BA3THR LN CHO @mic k& B7.1 693K - B7.1 wiFxiH A&,

B 4 7 G £ K478 SB7 4= Mab L307.4 £.4 - B7.1 Huikegid it
T, SB7.1 &ALty iR L M SARITH sBT.1 409005 .

S cihi#idl &bt SBT.1 £ E4, FHIFiTHRE 135
Fn L3707.4 $ - B7.1 34k B7 fadkag A SB s 45464 3041,

H 6 ~didith k473069 SB7.1 &4t - B7.1 34k ( L307.4 ) Fo¥f
1127 3 Ao SuAb 84 S ik AR S 2 4, A ST HARIE S BT-Ig &4 T &k
WASN R £ T e eg 3 4.

B 7 FHAERSREERERTR - BT #Hsle ik
st IL-2 & &t dp .

13
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K 8a #A T 7C10 246 —HE kMBI AER L85

7,
- BB #MRET 7CI0 TG —FE K WE X R E 8B 458 5
7,

B 92 #4327 TB6 B4t —F R KM HXGREAL R F
7,

B 9 AT TB6 E#MN—F X KIWULHBXAEREBR S
5,

B 10ai£ T ( 16C10 ) R kohiLzst e R A BB 8T 7).
B I0b T ( 16C10) Rk WA ERG ALK HESF,
KPR

o ERTR, KA PP AHEH5A BT Fo/HA B2 RBRKF 446
FABRE L EHAMAR, AR 20 E KB IR, Xkt
A B7.1 Fa/, B12 BR &HFEFA, B TA4EHdpH B7.CD86 i# %44
S R Hp B 7

KB TF L EHRETERXMA BT (4o, AB7.1 8/, 72) %
RO B REMETH SO BRATRIE R ETAKRE A ERAY
&

e TR A, ATHER - BITRAEANE L0 Ea4g
HEFREAR, HHRER L4 EATE,

EARE, BEAOKEMELELRERARGRATHRBIRANE
WEABRREOQRE, ARG Ryl BT /X BI2REAGHERND
BRAREE R, Byl EATR AN, Kikik4FE5 A B7.1 # B7.2 4
AR, ARBIANFTEAER, RAPCAHBILERET — M
MR TS TR ER TG LE, pMS IAKRKELETH
MRS TIHE, LEL.

AARE, ARBAEEREFTHRAA THELE, ZRASHEFH
Fl4vi#F PCR B EAKREGOMARE. X3 HehRitkiE Rk
BEZ B R KB MACE K OB KT B 5 9 Ao LA AT 7 69 3035 £

EA 3 A FT L@k e 08/379.072 , ARETIAKH A
%,

14
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FoFH BT EABT R, KA BT f B2 &, sHEEP
BT RE. WBEATHELARRAY A LKL S EATE, LEE,
LR, FRLEKR, TUAHFARBRSAERITLE, F2, BE
Newman FARTE &5 %k, MERFHRETA THEZ KI5
#, Newman %, (£ #HH K» ( Biotechnology ), 10, 1455-1460, (1992),
AR Newman ¥, 446§ 1995 1. 25 RRX G £ E & 5 &
08/379,072, JEHALFINCHAIEA L E.

MAEBRTRBZBRAGEEAA 4R ERERINHE A
REGQREAFS, BRARAGHRBRT &4, XLiAdTH—5%
S ERNARR, e, AWREBEGHRER, BHAERAY.
B, BACNAERNREL AL LS AR, vl =2 e ks AKA =
AP, ARABGENREALE RS, Enl LR A, St
BBREEREGHBAPELETERARRTREE, AMEREAL
BRANFINEAGMERSNH 85-88 % &5 K4 ( Newman %,
(1992), FlL) .

EARLE, G EBBARAABTRE, 40, ABT1 F/RAT2H#E,
INETAE A& B@ie, i, st T HRCEETHELE, K5
ERL_BPEG /¥ T BHe @l KH6/BS (| ExA) FAdi
AT S, REEZHARE kL iEdwA BT F/3A 12 A
FABT HRLE ARG AP 5B,

5 B7.1 4 BT2 AR L 49 A2 H L6y, B AXHRAT T
A T4 B7.1 #2 B72 AR L€ B7 5155 %4, BpA CTLA-4 #=
CD28, W& atEm., HiXLELAGRATIHHA B7.1 5A B7.2
5eMe Twiast B &Ahz @einateA., XA THRESEWE R,

K, RE—FABTH#AKR. B71HER BT2 78 4&46 Rk
WLZAEFHEY, BAXESTFRRLS T @MEE LHEEY .
HLEF (IL-2) 48, ABRMNRBGEE, FABT15BI2H4EL
A CTLA-4 2 CD28 &4, MAATHALAEE Y —ALFHURE R
RRR T A MBI K (THRE-AXFGHERER— R A,

ZANERA BT BBk % BB, PR 624 CHO mpe d &
2R R L3074 - g Rg AR SR F Fo @ id 3 Ao B AT BT Ak 69 TR
FHEBTIREK. AKd, ABT#HRE, ABTL1HBIABI2Z RERHHLT

15
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RBARXGEY;, RECAARGHLE, B3R MERNGHL
B7 BB THANIE BT R RAHFHIRELEHATT.

Bl aEHalFATABTHRE, AB7L#E (Lfhzh CDSO )
A B72 R (ihzh CD86 ) ey W, Hitkr@uditFme
F AT E.

HILFTFE A BT 3R, A B7.1 %R /R A BT.2 3 B3 LT
BT XBATER, e, TR THEBRARER, BH R THKIE,
Premfe st EHA Vi CHAMER, 49 B7, B7.1XB72ARMAR>
4. (AW, 4, Grumet %, (AX%£%E%¥Y ( Hum. Immunol.) ,
40 (3),228-234 W, 1994, I REA BT TIEWHX G 4K, Ll
CELIHANALE) .

LB RFRFBRKTEGEHAT, AB7, B7.14/% B72 #
B, i K THEMEBX, stHBREFT L. £k, TEMEGA BT, B7.1
A BT2HBE —FEMKESER, i, BRFAL4EMN ( CFA ) . B
B 2%, A eiToitR, AR X EEAGELE, —fFH, IR
HAFTENRBAETE LR, e, AR T EHNG Tk, 2650,
it BTl R HSEMNEKAER, BB I R4 AARFMEBLE
RAEHE, REAFAESHFEABL] 3B L&A FAN 0%,

SR )E, BA REGHPRAITHRCEFTRFFANLEB mR, %
BRERL-BMHANFTE KH6/BS (/ExA) FH &3 EmpitiTe
G & XA R XIE ) F R Camed, T LT 1995. 1. 25 Newman
FARNELE A7) 08/379,072, EHFINAEH 5%,

RBEZAMERSEHABT, B7.14/X B7.2 &40 H450 7
AR, BTHRI Sl RARTA. B0, TH MBS
AL A BT, B7.1 4/ B7.2 % /&, i ELISA 34 &5 K5 &
AT Z

RGN G ukx A BT, B7.1F/8 B72 REH T EHFHGRKRY
mie AT LR A A 2R,

AEARAERE, LRAARLELH AU EZCNE A TRELESN
f#: 42 ELISA X3+ 6T B7.1 8 Q6935 5K, RBARY
B wmph, ESmBEBGAEAZXA Bl # B4 CHO # % 7% i i
( transfectomas ) . B 4F, B AULTEEAIMEEY B @e/T @i

16
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IR, XTHRLBRSKCEBEL T L2 67 4 FfoRAF0H
M e BBCR R Z, FleA A T AR e T B7.1 ( SB7.1)
M BT 6544

%Sk, BFARE R G B Ao S 8 R T BT A
B7.1/lg #xa-%& G4 CHO # £ FHEAH, WUBMEEA BT2 # B
CHO %afeeg B ptk, XM R £ 00 B7.1 £.8 o id 5 B7.2 s i fmjo 22
. WAL BI2RBRLASTH A THEM BT2-Ig A L%, Edef
)Wt eg, X Tig itk CHO #% e 98 fm B o 50 & Fo S 40 B 45 5 84
B7.2-1g A% & B72-Ig - KB REEFELTA. 5 B72 XA E
MARLHENES B2 - Ig - BEEREEAEE S,

HKIG, RRRABABTHE, B71HEBH/X BT2 # B4 FE464
TR ABA TLETER S5 D4 & 2 kS ik, AL
% FAri&, Newman %, (1992), Rk, ¥A& Newman %, 1995.1.25 32
G EE RF15 379,072, ZHHERIIAENLAE, AKE, Fids
CHEMGIPIIRNA , #3K cDNA ., KER Ig 45847 Yt
PCR#ATH ¥, SE 65| MR T Newman %, 1992, Flt, WA LME
2515379072, (AR, LERELBAFNFITNGEL) .

TABNETERRARREHBANS AT A BEEBETRAR
# R BB . #i KA IDEC, Inc. ## 5 NEOSPLA #) — A4 #) 4 14
BERRLAT. ZEALTH 2, FoBERBRREEGEDF/IERT.
PEBREAMILEHT. SVAOHE sk, FA¥EMESBERY
BAT. HEEBREHEBBONET I PIET2. ALEFRE G K
AERR, —ATRERBAR. ALBREYG v1H y4PEER KA
WFA5. AMERGERREREGABRTEREAR, #% CHO &H5,
Ea G418 HRFEATRANELSRTEANIEFA Ty HGHEAT,
AL AR F F K T AR R KRS AL e Fudk.

BH L0, AWEAFREK, HEALALERHES CD4 FETH
MEATRZTREA G ERS ( K10 ) 89 2 kshdibdik. 34,
CRIAEEREEZRE S RRGBRAARA G ER S, Rl ith
Eh, EABRAEERAEAFTHEHEG LB AT % 379,072, &
WA EFIAADAE, UK 1993 11. 3R XML E A5 L 08/149,099,
BAEKELFINANARE, BREZARAGKFREAR AL, B >

17
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30 pg/am e/ K.

Ede AT HiTies, AMALARWHREERGS BT REHR
4. LTS BI2 RELLHBRARRE L ERA, X ERE LS
HARE G LA TB6 . 16C10. 7C10 H= 20C9

E4a VAT F it i, s BRARITIRE AT BE/IEAE B
mie/T ez RS, X THREBSKRCHBE L P IL-2
# AR RARILH M F AR ERNE, A THTNE T ®pse T
MR E KR, A5E PHA RIS A R A TIEREASNE LMk C g 3
- 6 R, B7 ¢944# R Pl 345069 T B7.1 R4 49) F,
AR MERANMAREREKAGEF AL BTl RS, #4
B B mie/T ML RME/ER, X TRIRAMC mmzA
8 TL-2 o skalk b vA B K 548 85 R iE 8.

XAy MK E SRR s T

1 A TRk e CTLAA-Ig Z M BB 5 A6, %

T ERE QMR BT.1 Sk fo k471889 CTLA4-Ig B 3 ARt 64
CTLA-Ig"” —A 9%, 4l LR WL R 27 T HEHIAKHICS0
( 5142 50 % Fp4l e dr e B ) A

a.  7C10: 0.3%9ug/MI
b:  16C10: 1.60pg/Ml
c. 20C9: 3.90ug/Ml
d: 7Bé6: 39.0ug/Ml

2. Scatchard 447 £ BA # AR Y B7-Ig LAk 9 3t & 069 A &
Fogd (Kd) K& H:

a: 7C10 6.2x10°M
b:  16C10 8.1x10°M
c. 7B6: 10.7x10°M
d: 20C9: 16.8x10°M

3. ARAME R M EE ( MLR )R sMem X s34k, MLR
A ARG - BTl SRRt dl IL-2 65 77 &, fadp sl f2 R
Bl, 4=rAF Ibgo {457 +:

a: 7B6: 5.0pg/M
b: 16C10: <0.1ug/M

18
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c:  20C9: 2.0pg/M
d: 7C10: 5.0pg/™M
4. ¥R ¥4r - BT.1 k5 A ke smie ( PBL) L B7 4F
BA8ME . FACS 24 R PFTA 643X 4 F R FAEE R A
FELME,

5. @i FACS 4T R R A4 16C10,. 7B6., 7C10 F= 20C9 #
Clq&4. 4R £ 7CI0#1g 5 B7.1CHO - $#: £ 8 mpm s
JEARHLE %R Clq 44, 16C10 ZFatked, &K 2009 # 7B6 I

6. ATHBE—FHMWEARTHREZEHNT, ALRASFGHY

iR BFERAAR, SR EAER - BIL1IRAAEA, ZEE, 0
BTRE BB A LR E.

MBI AR, TAH, 16C10, 7C10 F= 20C9 Z# Mk 3£ %,
Bk LA A A 4, FEE 16C10 £ 7C10 1k 20C9 # 45— 4.

KA LA R L@ it £ 8 A5 -5 08/379,072 ATt
AR, RPACEEET 7C10, 7B6F= 16CI0 9T H R, HI4LT
7C10 3248, 7C10 £4&. 7B6 %44, 7B6 £4&. 16C10 44 16C10
FTHO I KFADAB G RERPEBRFT . XRIEBRFPERA T T
RFEB8aA 8. 924 9b, WA 10a# 10b, A y | EE K& DNA
Fo R B A5 T IL-T 08/379,072 .

ek ERF a6, k%K A NEOSPLA 2 /A5 X F 5
WAL, EEA B 2 R, AR LR T-E:@ 44045 08/379,072
Fn 08/149,099, X dA~ 9 £ I AN A L.

Eah LR A, AL R KDBUA AR L OLELEALBERES
Byl y4REARE, ANKLEEREERTALR y4PEH v4, v4
PEREROELEBARE, £ CH2 RFIAN—AL-KBAH R Y6 FCR
a4, FRPABBR—AMHARBSHENR, NI BEE _ALENRE
M, (AR, Alegre %, (£ & F 4 ED (] Immunol. ), 148,3461-3468,
(1992); #= Angel %, (&H-F% &%) ( Mol. Immunol.) , 30, 105-108,
(1993), —FAmF|IAEALE) .
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AL R KDURFEBZESR v1, Y452 y4PEB AR 2 84k
B THEAGST BATARERB, ik, #8445 2 %% B 4284
Hefp Ao 3R HE R M 6G R K Sh AL [gG1 A= 1gG4 k.

LLEfERLHBIR L L ERARGESFeh bt i b3 - B7.1
PRAERARFCMNE RGP GERX B TESEY LT XN, AT
Bt B7.CD28 Z Me4ARE4EH, BaREsRirs L. LEZ, &
#EA1E BTl LR & EF Al R RO M4 b IL-2 5
A BB E A el B @M/T mRAMEERAGESY, MAEATS
MR SRR 1gG BE. L2 AL MM 2 7oAk
RO T RR LS B, AT bR &
WA CN G R WK X BZ AR Y B7:CD28 BB A&
W R ARZXBERR, A TRFHEAATERFL LRI L4
bR FH 3G BEANRR, A X LERLK, 2AENY,
NG REHFRBEAIREINERERLEITELN. A4 L, £
xfd 77 B E # BT:CD28 @ B hl 94t —H B RBBATL T, KLHHR
WA R 8,

AL egd - BT ey L4578 B O3, 23R4 65 X380,
OHLER, e T ER ( ITP ) . AGMamReE
( SLE ) . 1 B3ELAH SAMENL. FEABEERR LERPX
RBHEEF K,

AXtgd - BTl B A —AHAEFTERREEZ A TR EETHH
A F A ( BMT ) ¢ B L 5% ( GVHD ) . KX #Hk
AR THF8EIFBRE - AR RFRERRGH S, FRLEH T
B ERSEDRFOLLER, ARFHFRCEBHG ZED &, A
1 EIE £ H RN 4T CTLAG-Ig Tl S £ B4 R 4 1L 255 /54
FRRBG AL, (Lin%, CEZBES%ED(J Exp. Med. ), 178: 1801
1993; Torka 4,4 £ B B £H F KA ) ( Proc. Natl. Acad. Sci., USA ),
89:11102, 1992), M ALy X K3yt - B7.1 HAKK AN B M6
REGEEFR,

A ER 7 ik RGBS GH AN LG R TLES & X
HEEGREERA RGN, REATHER A FEBYE R, X
K OIEMNEHFRPESERY, LALE T AE R A £ 6
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e, 4w, ADCC #HiMMkg A, RFPFART A AR X T H 0857
ﬁm%%ﬁkiﬁ%ﬁﬁﬁ,@%B%m%&@\@%Am&EW%%
%ﬁ&%\Q%%ﬁ%#ﬁﬁﬁ%ﬁ&%ﬁﬁﬁ%%ﬁﬁoi%ﬁ%i-
AEMR BT KR AR oM. Btk 3 R b/ £ 5 A
—FHBATER. B, THEFAR R AR K B ( Fab,, Fab, Fv )
TOBRAFEYRREZ D 5B PRABREG RS X L% B LA
B~ AR B,

| ﬁﬁﬂﬂ%ﬁﬁ%%ﬁ%%ﬁuﬁﬁ$ﬁﬁ?%ﬁ&ﬁAﬁ%%
IR ARRATRE., EFETENH G LT 2648 PRtk
BEAFRBABRS, FATRAE—FEEGEREITEA. BA P
T GG R F AR T M A AT CAT B L, AR T 40 B E 48 B 5k bk
AN R 7 SRR ERBKA.

FAREGF - BT (REM B ) AR5 o 5 48,
FEFABRDIM A RZAGHS, BRALENS EEAEEOARL T
MARER TR LT REF LRI G —FF %k, LR
ABFECHWERAA R, REMN T REP G Hhdm I,

O ARUFHEENE R AR GRS AR TR S B
ERE T IFEIE R, KRB e, AR 40 B K R A i A 3
BBGHATOM E T - 3 5 ) 6 35 1

AERGRBRARF S L AWHEAF LAY, ENESHY T
BIATMGHFIAALBHBETRALE (o, B, &, B, B8, S,
ABE); BARTBG S RAE. KM, HARKTERARER,
MBI FO BB IAN (EFE R, EFRMES X, 2
B, REMLBRA, HFAKFTREE, SAMBL, TRILS.
1RBERA, REFTEX, FRESE. RERHR. TARLE. BEN
REPEPEGRERAK, AIBEREE. ALY E. 45, Lk
MR, REMBEREY K. TR, G BHARF, RS L.
s, KBEBAMIE S5, A% ), RF THEMS B AEMER.
M R A (e, BEAK, AHE. HBELERESEEHE. BL
miesm., VEREBEARFHRERE) ABE5AHH L4348 (e,
takm. FEXFEAS) .
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AR THRARGGABLERN LSRR B AT REARGLE
RN EAZIFFLBEFFGR. Af, ARETAFEAEXENF
HREKL 0.05~100 F %,.

AZXPAFHEAR (REMN R L) LEAS T HILHe
B, BAMRAW, CAITRAB TE YRR A Il B 60 2 K Fn
IRERTEIRGEFH. HAEk, KEAVELFRLEFAILCTHY
BRI &) —#r 7 %, Bit ARSI WE A H G, LEEFFH K
RERIZET. AR PERABEIABLEA TR E RSB T 5K -
B7 iR 4. LERMAMNTARNNEFTEEYAY. Aa, FHE
FOHLEABRBEATREKRLS 0.05~100 £ 4.

REL TR RS F ik, REAPPHRMAT AL LA
BRRXAMGRRGNERA FTASLCHHH. KRLPGXAHARTA—
HERGEANGH IR TRAHARXRLCHY, SRHEAHBIAREC
HHERRXBLIAEGRKEL PG RAEF—FFT RO E LTS HB M
BARBATH G0, AR T HIRAA R AREH LT 2883
RABR G X dr Bk TR AN ERR TS 2B B2 AL
CXI R s R EF,

AERARK (RCNGHE) QL8R ETHaR, EHEAY,
BARERAL., A AGAEERERNS Q%A EEN. I
AR, AT, A AERS, BFHEERmERSFHRTHILAA
W

R A Z O EGLB S RS M8 T M R, BB REN
EHERGEPARGBFANZAFTAFRELATARERLH005~100%
%, 12482 05~ 10 £ &%,

FEBHFARLTLELTBASITRAE, @i “BA” ZEARN
RRERBANRYG, S TREMHRAGF A, THEIFTHEAHEE S MM
A, Hde R TH AR E TR, 4R K LK R 64285 Wik A o 7
TAEAKLS 10~100 £ %,

AZXPOREKLTUEHTFER. BXAHRBELIRY, ok
AEXRAGHAR (REGRE) EAMIMERR TAE, offidfi
HEAT, R ARCEZAPEHRFALDRGEAHIL. 25 AH
IO, BRA, BEARMAAASE, 34K RALFIAAHTEE
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HERGHAGEIRREMERAGORE, FETRRARR P EALE
AR EEBEZETODDRER, FHAEREAZEELGHE T RHL,
BEALPARBEHAGEELNZIRZEREATAETAL 1 ~ 100
£ 4.
Gkl

—FRERCH R B A THRRERER B, RECHR—f%A
NG, STHBEAHRH, FRASTIESE 0.001% ~ 10% wiw, ik
I, 1% ~ 2%84 M E, RECTAEHMNEG 10% wwilL 26%,
o R ARTHMNG S % ww, MEFHALELHHNEETY 0.1% ~ 1%
wiw

AZXPRAFELRGHANOEE BRI THSHEMN AL E—
AL 0 —FF B R 4 VA BAT R 64 AT — A B8 6958 T MRS, FI A P B A
SRR TSN LEANREHATHLERSAAEF AN ZHEL
Z.

EAEFRAGGHMNOEMLESATERLERNTZLTAH
(L8 AR R AR A, e dBH, A, REF. WEXBF, URE
AR TR, FXREGFEA.

B AZ PR L FHNTRECHEARRR WRG R BB RSB R, IF
T AESHFBANF/RFEHEREMN /R ET L CEEH BN
HEERERPEMBEERSRBTH S, FERLOE-FERER
., AR SHERRELBERR, BA-FNGEAQEET, MEEH
ZEFBUEFHEREL - 100 CHRFFIHRRE. F—FrtdErk,
HERANTERAFEL - FAARARBIERF. £SO EFHA
PHFEARRFEAR AN EHARAABRERRTEBEER
( 0.002%) ., BALEXFTER4E ( 001 %) Bk X ( 001%) , iE
SR THE A RERGEN CIEHd, Hge) LBh R 8,

HBEAZPHEHSRNOERLEELSA TRERRGF N, —FR
Raf TEOHESIRELEMNG - A B ARWER, FTRTEM T4
HZEMNB T EABRITHE. A TR ENENLT 4 — AR T
BAEEAKFERGEAN, LBIAIE, AR/ RCE—FHREAN
( moisturizer ) , 4wH il R F 4o B AR H R LA W F .
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AL A HEGHT . T RBF R A EHRL L B hed b
AEA. eMaFEF%ets: EEINEATHT, HEms5a
BARABRGERERS, ERRET—FHRERERE ARG R ZRE
BTN, H—RBHRIEREEIANSITRES, TN TOIEEmEE, &%
KRB G, i, HH, 2R LFHIAY; —RRE; Hhedi,
ER. A BERIMMSF —FFRKH; FLIBRTHIAY, 3L
WA —BIARL_BF-HEELRGN -, ol
B, ARATROSMEM—FELHEBERRM, —FHUEF. BE
FAEEEN, REBFREAGEEMN L LI B BRATHRALESN
A4, FRLTOEEEN, R ARK, FREMADRSRELE
AMMF, AROLSFELREEC RS,

AL #H - BT.1 AR E 6§ H 87T A 58 % BT:.CD28 i #4441
CRABAEA, AFEG 65 XL, XRS5 a3 IL-7F 1L-10 £
FOBF, CTL4-Ig. ¥ CTLA-4 v %47 CD28 Hutfh B 1 B W,

AARIR T BA B GG A NIRB AL A P oy — AR E 6 B e
STHEAMANRMNEFORETHANFEE ( spacing ) FBUE FHLAREH
HRARE, BHEGHBX, £R8FE AR ERSEHTO%THY,
F BiX AR EFTBSF B ARABITHE, AR T HRAAR LKA
BETHORERE, J, A EZAREAFRAL T HRLA F—#k
ERE 6 R B e R R, X T B 06 7 R B 69 LA A b R AR A B
AARFATHZ.

BREA T LA, 42T a4 A AR AR RA R AR4E T
& R 3 T VA i K AR M) B R KR, B, vATT 69 4% A AR AR S 4L
E RIS EHRFE, R X A A 5 B B AT IR
BKEMSH

KA —FIEEH RO G RALSH BT H 44 A 50mg#H
ABKGREB TG —FHAREG A 8. 100mg LB, 32mgiFoH
Fo 8mg AR A BRAE JE Bl 3L AL — b AR o 04 AR 3R 4 ALR R RE B R &
TR ERBAAESY

AZPH—FHURESERAGHXERAGHRABESH AT FE
Ha: BAZPORARTHR B 15 %G T EHET 10 % RReY
AEARER Y., WERHE.
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AE PG FARE A ¥ 1.0g.
&R EHZE 100g.
AL IR E 1 BT 43 T/ MR A P 4 &R 5 69, ¥

— &yl . REREZSRANALTIH RO EET.
R LN

AZ AR E KB 1.0g.

Polawax GP200 20.0g .

EAKFEL]E 2.0g.

G 2 5g,

BAXTHTEO.1g.

AR E 100.0g.

polawax . & fo £ £ 08 T 60 C A —A k. foNFEFXTF 8L F A

Rk HERIIE Y, KERBERZESOC., REMAKLNY
R CH R A MRS IOLE, MBREFHIEMA S LI,
By 3R e A 4054

B .

i 4

A A BRI AR E 0 K B 1.0g.

L FL B4R ¥ A 485 5 ( Sorbitan Monolaurate ) 0.6g.
Polysorbate 20 0.6g .

+ s Ak g B2 ( Cetostearyl Alcohol ) 1.2g.

b 6.0g .

BEXTEFE02g.

45K BP.Z£100-00ml. ( BP. = %E#H#)

75 CHRRAFR TR AHEET 70ml K, LA R ML F 48
Polysorbate 20 e+ A B2 F 75 C—RIELF A B KR P.
AL TR RO L ik 5 30k, RE AL AR CH Al

MNE R R RBRGKFRA—FFER. BEEASANERLECERY

4'
e

i A 4R

AEYAQRARECH R B 0.5g.
BAEFXTFRFE001g.
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AREFTEFE 0.04g.

kb K B.P. £ 100-00 ml .

RAEFTH PR AREE TS CET 70ml bR F, K IE1EMHH R
A, MERMAKRLZPAOREKICH Y, EREATERE
(1 0.022um 3UL42) #AFTERE, FALBCRERTEINHEFAEP.
BILBANR G HEESY

AEAHLS - 20ml 2RO ALEHMNEE+F: 10mg KA AEREH
K ¥ 5 0.2 - 0.5%% %4 Polysorbate 85 &, i 88 F i/ /M R4&, HAEE
¥ 5 F A, %ﬁ&(lz—ﬁw%a%)%fﬁﬂWk%& My P
SHREY, REECMEN—HESCTEERIEOBARNHGE LA E
MEBEF.

BN N R

LA 15 - 20ml ZRGKFANEZET: 10mg KL RARCH
FMAEMBTLEY (6~8ml), AwA 0.1 - 0.2%%# 4 Polysorbate 85
SHBREFEAN  RAEERIEDNFHRAEN P, HikE (1, 2 =R A
&h)%fﬁﬁWhﬁ&A%¢\ﬁ&ﬁ FEECMEN—HESTE
RAZOBARGHESRLEHNEEP.

Jiiiﬁﬂ‘%’é’um%%ﬂ*ﬁ}ﬂéﬂ/\%tﬁﬁ% | TEERE R, BPET. L
AR RBIRA, EAEMER B MHET oE— ﬁAﬁxi%%m
BB CH R MR, X—FETTEZHEMN, Kk —FrKl M ER A 6
RAAH. TUAMER ZRACKEEAN, 4K K, 04%3H K<M%ﬁ
AEF, ThERZARNFLAFTREHAWHE. TRAAFRS, KX
PR et SR AR X e N A Ae T e n L g e A
KR A ARSI E BB IR, w PhiAFTREFMNE, £X
EHAHANFRALPDFTHARARCHABARETERRKEAAL
%, BPMAETH 05%, BEARETZ 1 % AL, I &HE 15320 %
METHE SR FALREMREARIAG T, ERRBIREMAA,
F5PE Sk H TR 4E,

B, TR &ESMREHGRANGHAAEGY, BI85
Ml RE LK, Fo50mg KEBHIRARCH R B, 00k, TUHE
EABRAMEAGARPG B RASY, #EZ 84 250ml L HA Ringer’s
&, Ao 150mg AEAMFARRCH AR, ATHETUEMmERHY
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BEMEKRFT R AL INEAARABRRARLRG 518
8, FAEFMMBERLT, 40, (EWHHEHAE) ( Remington’s
Pharmaceutical Science ), # 15 &, Mack Publishing Company, Easton,
Pennsylvania, f& .5 A4 58,

AZBERAK (IR ) TR TRE, REAEANERF—
HELRMN P, CEERERANEGYEBREG LA K, AT
AR ARANBF So by kTR EdH K.

RAEZRXINGER, RAVGEAEALSH TR FRGEF/HE 5
AR, ERFEERT, SEREMFERBGRALALAEREIE Y
HyEBERRBFEGHEENTHEEY, EFGHERAY, 244
B XA RIAGRAAL R @S HFAHR T 6 —FRAF 04 4 4t vl 2
FRARG AL

BRGELFEFNNERFFABERET, TA—KR S REA
HRAWMEY, BEM—FELT, KAWH R AW ERE LA K
BIARATHRALAGILAATGRMAE (REHHE) .

WRZEBHALAGRETR TR PSRN LR A—HE
BT YRR BRI SY (BEd) . AR, 4=, Saragovi &,
(&%) ( Science ) , 253,792-795, (1991).

ATH—FEFBARLE, REAT EHH], ZdLbpiLE,
AR LA T REAR A A AR A AT — 3 RO

LA 1

ABRERAREBRETHENLAREGERMAAUATHE X
#KPTiE 69: McCafferty %, « &%) ( Nature ) , 348:552-554, 1990 #»
Barbas %, (ABEBEEXHFKRKEADY ( Proc. Natl. Acad. Sci.,, USA )
88:7978-7982, 1991 . A A EHE K, CALBATUE TS B R G EH
A#AR ( Barbas %, (E£BEBEEHFEEFR DY ( Proc. Natl. Acad. Sci.,
USA ) 589:10164-10168, 1992 ) . REFT A EH A ETIHEALAL
X1 F Barbas, 1991, B) EX @A MA, RERACLEAATUATE
R, A—HNBEEEREGBAETHRABRELS TRERE BT
B, B 16EEREK, pMS SRR RS-THARMT, B THKS
FAEFLIMATHEEALEKEDNA, ZEASEFBARAGN S
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5, #4k4 omp A ( Movva ¥, (A#MAALFELED (J. Bio. Chem),
255:27-29, (1980)), =& 4k Fd #) pel B ( Lei, %@ % % &) (J. Bact),
4379-109: 4383 (1987)) . XA 55 5| Ik 8% R A K 6915 5 Rk,
CA3| FERFBRAIEN EWH R BE P, BB R BB &,
BRI EABR AR AERIE L Fab Ko, RMMAEE 5
bluescript 43| $ 4k &y £ 241 M 4. ( Stratagene, La Jolla, CA ) |
CEAP - ABLKER % AAE, %82 pMS DNA ¢ 40 1 £ 48 4
AFFELX (RFXHFEL) . KAIM bluescript PHIFH T S50 F
ColEl ¢y H M AR S AR LREHIK 1 9 E Bl RS, HEKl 955k
SO AR AR ) #1455, @it mAe i 44 24 pMS DNA
WEH, REKEGEAFLIE RNA KA K., pMS DNA #4454 fm
REAHRBETEELM OB EERNRBGEEE SR, RN L
AT AEELZIARGHEY-HLER VCSMI3 , BAHTEAH A58
FTAEEREAGEE. BEFFTAREEFEFFEEMAS AR BAL
TRIFEA VCSMI3 fo pMS #:b 64208, MEHEBRAL T 44 pMS &
VCSMI3 R B ey KB E B, WHBE g/ Ew pMS 6 @3
AR, ZLFEITRHHEFM pMS AR ARG RO HRA, HEk
WM IEBRENRBB O REEY. R L LB 2 A # ke
HARMBEI~SHENAEB I 6 F ., LH 6 =844 406 A4,
EBAEA, FRECRREHRELF LR KRG LAY, Tobtd
WEAMER, TERAFCHI K, 548 Il B4 RALS6G—Ligasme,
HEARELEGRApel BRI FAFI03 T T, RHORINAKP, T4
RERRFEAIAEECGRETPZ NS BBHB R R, B, %—
MARSAMELEEIR I TH#4—KFLAG A7, FLAGZATIEY
MBI BITRARG—BSANAREBRY SR, ENEA AT RiLey 2
&4 - FLAG M2 i@ i§ ELISA i} 477# # 4k Fab &) 454tFe# @) ( Brizzard,
CE£##F A) (Bio Techniques), 16 (4): 730-731, (1994)) .

MIET HMA pMS 25, RMNATBAAEBENCEX S G IR
a-tf) Fab 6988 77, B AW —FF4 - 245 ML HEH44K, (M Dr. Carlos
Barbas £ & ) , JtIit pMS 3t 4640 XLI-blue #. #1715 VCSMI13 4
Rmle R &R TR -G REEERRGLE A, RETENE
T, EFRET, K-AMEREFFLEREBF —F AL RAGH
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B R 1:100,000 & Yot A, AT SOu! X Ao 6 v B 4R % 32 JB( 2k
ﬁm%%%)@ﬁﬁﬁia%%%ﬁ%ﬁTa&%ﬁo#%w&%%%
B BEAE, ToAE A A R B AT AR, e R R TRk —
r#retey XLi-blue s d, HFmAHBEEK SEAFEE, HEEG
HATRROHABEFMEFRAR. B RABE, RITEBIES
RMNOBRARERTH -G RESEORE K. RHE ARG RS LA
TH & T Fabs 698, CRATERRLGAG 4., XTHLH
FR#] 18 Nhe I pMSDNA + i X B I MG FikE 2 2%, A H
Ml #%kZ /5, Fab RERTAEEBAADRERRARARE. Wi
AT Fab 69498 & A 45 A4 5F LA ELISA %o 5t 4 B 64 45 B
. BT HAKFREHTEM Fab,

ATBEEHRREFTHARAESHBELEN B R, RNEH THR
AT PCR P¥BE LB EGRRE, XE3|WkETSEMEL
& PRIMATIZED ™ #tk 3% A B BT 343 69 SR 45 5) ( £, 08/379,072, £
WEIANKALE) DR EAAFF 9 HEAE. ( Kabat %, (1991), “#,
RFBRABEAROFF” , LEEEFALRSHR, BLilAHME
%) .

RMBITEZENWABEBBENYT I, RN —E37 b
Ty# ¥4 VHACH] ( Fd) Ewmikitty, €83 —A 3 CHI K 34
AEIER | RS 645 VH RER RGO M., S5 2392
RTyRAE L CTRETHS VARH. BAE—A3 I
EVLERIREHGIANS @514, BNMWE=ZEH2ATYH
¥ kBSEHERRTSE, COE—A3 51 AN VKER 1 K34,
RAF—EF W, 4 PCR ABBARANE—3] Byt 315 2 45 72
W15 5, KM T IRA SR SLHER 3 F AR, RIEEAA) A X 4
PCR ## £ #4165 pMS SR P M3 7 BB LA, M CD4 &% 6412
PHATEMEREALRKEG RNA 9B, LEGAS KXY 105 %
Rt A EAEFEQHAEREILERTH B AL S FRELE,

=3 2

%) & B7/CTLA-4 % #)
EMCHETHSENBTUATEYG: S2%, AT sf
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ek, MAERFARIBFRARRERE R 1A HRE—FEANFEY
FA B . B71 AT, M SB e Bk RNA /i & i 4
A% cDNA . Al B7.1 474 5] 48 PCR 4" 3 cDNA £ —4# 5 %Kit IDEC’s
NEOSPLA v £l # & A # 4k, CHO %9j¢ # B7.1 NEOSPLA DNA i 47
W, FERBAABLES BTl ik, BTl BB i
7 #%# 4%, 12 PCR ¥ #e) B7.1 R H#& % E#4AA CH2 ## CH3 8 %,
B & & J W 8 NEOSPLA & # 4. A B7.1/Ig NEOSPLA DNA #:4& CHO
mig i o uk B1.1/Ig ek G E g, Kk, e sk
%14 B7.2 4= CTLA4 X #, {235 B7.2 &%, RNA ZMEHH# - Ig
TL-4 )38 24 Bt oG ARG RE W 5 35, faxt CTLA4 MysEdh ki, A B
KB % PHA #E6A T .,

A1
R H B 4 CHO £i&
M B7.1 B, %% R IR
B7.1 #: 3 F 7% i%, FELISA & 7R,

B7.1/1g &k&-%&4a | WHHR, AR & A,
B7.2 # 4 F %%, FELISA &% A%
B7.2/lg #&4% @ ¥R R, A 7R

CTLA4 # 3% F WE AR 2R,

CTL4/1Ig I H R ¥ TR

HEH & EE A, AZH B7.1 (L3074 ) ( Becton Dickinson,
1994 ) fe4x. B7.2 ( Fun-1 ( Engel (£ %) ( Blood ), 84, 1402-1407,
(1994)) % % B Akl GAb e £40 Rt fuik, &4 TARMR Fab A 8,
FAFLLRA, RARF b F 6§ A A T2 AR LA B &4 ey ik,
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L6 3
HRAEBRT A THEME AP LELSABLL 5% B2,

AT HEHERA BTl HERGBRIKG TR, KNE4LH08
L3074 - mBRBRK FARAL F/ B4 CHO g r ik b siie 7
EHSB7.1. RGH SB7.1 Afef SN S RREHER., MBLEE 3
B 4AAE, #%m SB7.1 KA SB Wi &R 16 ik AR F B R eG4
8 L.

M SB7.1 %58t 5 R#kAa B7.1 Fa e A SB a8 %, 8 69 5% 4} 3 R &)
WP B , AR EATR AR T4 CHO ity i 454 B7.1 ) 3 ikif
B. SR EETE3, SRAEMBN SBT] L ANBKRTH 4 RZA
AL 1:5000 kil B, RAFmMis4 B7.1 4 SB wmik 5.5 169 3
Ry £ R BARG RARE B, # 1:1400 ~ 1:2800 ,

£ 364 4
EAVA SB7.1 - HEEBBIRMAFA 8 R &R 5 fo i ¥ shAb F 4k,
Fim e Eel THRRGEAH: 1) ELISA ¥ SB7.1 6Lik #9335 4%,
2) R B kAo 3) B7.1 CHO ##@mig. 39 FETS41Mm
BT B fmhe A8 ZAE R 6988, T RS Mme mEL S ( MLR )% IL-2
FAEARRAFLGMEFGBRRANT, 5T T - @REEEH, AL
FEIN A RO w4 PHA RS ag LT, 43 - 6 £,
B7 4452 R 'Vl - M 44708 MK B7.1 ( SB7.1 ) @it gt i
T E 8,
L4 S
WeRAAME M AR89 SBT.1 ey B 44
P - ARG SBT.1 £ 4. 1 40 0.25ug/ml 3 645 5% w5
- BTl AR LES, FTR2ULEREAVKSHK SBT.1 &R
PSR ARERB T X ERsiiesy P1SB7.1 &4, # Tt
#5457t eg SB7.1 46945 F 1, B &R T RS We k47 K470
SB7.1 #5554 8. MM 1133 Fv 1144 W & o 5540 45 474K 4 400ng/30 64
F 0k TRILERB P, EA e R ARE SB7.1 ( 500 # 100ng/3L)
WAEEEHN, TTH4HLEETLT SB7] S &Axdr4 P1-SB7.1
5 Ry 24
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%2
SB7-1'¥ 5 SB7-Sepharose #% F= 4
A AL B R B AR 2 A

AR s
(ug/mD| 769 908 1133 1135 1137 1139 1144 1146
4 175 213 {9,056 {12,771 4,318 | 226 5,781 | 108
1 106 142 | 6,569 | 7,940 | 3,401 | 110 [3,901| 80
0.25 95 104 |1 1,803 2,673 | 1,219 | 100 |1,186] 94
WA R AR AT 8y T B AR A SBT-1' 4444 cpm |

364 6

AT IR ILH) F A AR B RS BT m e A 4544 SB7.1 654w 4]

FOER R T 4% PRII3S 64 3 Ao 4h A0 6 3 AR 125 - B7.1 Stk Fesik
#471869 L307.4 MAb 5 B7 Fabbed A SB e Hi2 44, A kARiT
45 SB7.1 ( 0.002 - 20pg/ml )k 5 iX FF 479069 SR A7 5 S M 25 24,
EAE A — A5t B, RAEE TREBRKE S WA BTl &
et % SBT.1 434, =B 5+, A SBT.1 THLELZH £ 90 % 447
%,

LA 7
BAAFITE BT-Ig @B O 5 e T @i B84 30 % %) % fo thib iy
H R ARG I ).

ASFE f T BB ME 3 - 6 R4mll PLB7.1-1g ¢4 548
e B Fe S REEMMHAT mpe Loy iRV A, BTl Ay s % 45 B7-Ig
MANB| X Lo b2 A, FiXbmp sk - BEGHAEALES S ERE
G LB T ALY Fo 4456, X% a4 SP2/0 R B8
I H T BAG EFFTLA. B 6 2P AEf Sty BRAL
S H 200 ~ Sug/ml B THAE BLB71-g A B G5 E0 T Mg a4
9. MR 4T B e RARIT SB7.1 A0 L307.4 MAD 8k4% 4 v 4
B7.1-Ig & &% G L wmineh &4,
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T34 8

ERAWRC MR B PSR - BT kst [L-2 & 4 6 dp4)

fLwr CD28/B7 Z B9 AB ZAE MG &34l T ke mfe = 4 L2, &
THE7M4ERP, WA SBT.1 £EMHEIK (#K 1137 # 1135 ) A
B7 ekt SB i % A6 — R (¥ 1146 ) b £ AL BEAR, 44T
TAEHRBRAMCEmPE R ( MLR ) PA T @mBEEGLRY, XTHE
gl IL-2 ¢ F A RME, ZRBOLEREN: RBK 1146 &+ 1137
8 F o it e 5L - B7.1 Fdk % SOug/ml 6938 B mAst, 2474) IL-2
A, BTFRZAHE, FARPRER 1135 RABAEHREGHH K
M, HMEERRES £ EE Z s, A Mab L3074 £ 10pug/ml
G R ER R LA, AR ET AN L CHREER BN
(ATHHEE) ., FLEERERLEV=AATEREL A BT AR
KB R R e 7T 2 2 R %844 7104 BT - rBT 34K,

LA 9

MR BTl R AFEE BT2 BRI M

&4 45 B7.1 Rkl B72 (9 X LA B, M B71 &4
fyde i A BTl Fhesifbinik, AZERAEHIRFOMTERRET S
B7.2 # %4 CHO Wi AW R ik (hATH) . BB HZ
A T EE B7.2 Ig X A S ATHE 55, KAV Eid £ B7.1 Ig - s b
BAITEREN G M BT £E5 655 M P st Bord BRIk, RE
F AV CHO £ B, o 4] & Ao s AL 2 45 69 B7.2 Ig A4 B72 Ig - 3%
BS A% ik E Aok, R A1KER B B7.2Ig - BHASHER KA N & A4 M BT.1
HRGRRB P FEHAREE B72 AL BHHK, EMAET R
XX BEHRAKELAT 7 xad — 5 58 B35 B7.1 4 B7.2 4
2t CHO 44V & B7.1Ig st 5 B7.2 # £ 69 me & 40534,

4] 10
HEHLERETE
MB71#B72 BB THETHERTRREFTE. £BET - 12
FHAFHEOERTHESKE RNA 54 B mdffmipp. KM
Chomczynski€ 447 & #7445 »( Anal. Biochem. ), 162 (1), 156-159, (1987)

33



10

15

20

25

30

AL 675 ik, AREMETHEE RNA, FAER AT 3| Hfidit i
Beif RNA # % cDNA, cDNA % —&# 4 R /L%, #H 08 Ekeg s
K. AFeE4k Fd 5] % F pfu 48 ( Stratagene, San Diego ) Taq %
4B ( Promega, Madison ) # 47 PCR 3, M & & 4% PCR 3544 = 4,
H Xho VSpe I F4 M B3 8] 3F L pMS #4A ¥. K5, K £ 4244 PCR
JE4m, JA Sac/Xbal (4B E], AT AEUMNEELLE. A
% DNA #t4t XLI-Blue KA1 # 3 F VCSMI13 A8 &% 3 A4 &2 B4R B
FHRAE, LAEE BT X B12 RROHMHBEELHEALEAFwh
AMBE—RAFG TG ENEE R LE. 558 pMS #,4 DNA ﬁ-‘b;i%z&
B I, 4| & T M Fab & B 3t /& ELISA 3@ 5 B7.1 4 B7.2 ¢4 & A

| EHH 11
" H Kk Fab K B ey 5 2

B AR L R Fab 2 B 60 4% - M Ao € 11 Ll B7.1-Ig /2 B7.2-Ig 5
CTLA-4-Ig 3 CTLA-4 $: e eg b2 A0, 4 RABHE Kk
ML, LEXREREBERNXLAGRANEBT 4R LA EM
ARG EEERAGH M. MEB7L X B72 KBSk A GEITY 4
R 06 7 A S Fab o, @AFERERTREHE 24 L BER
Fodh F ATy ¥, B Kodak FLAG 54 — FLAG # #0425 4 % s 4k ix
e B, AL FHM Fab #ARR S5 HAkid S 2 464 FLAG
MAb , it —#F % T ELISA #9 5484464 % & Scatchard 947 £ A0 %
L &g "8 B K Fabs &5 % v /7 ( Katoh %, L F Fe A 4 742 7 &) J. Chem.
BioEng.), 76: 451-454, (1993)) . # ¥ Fab iXHHAATHEER [g&
VAR 4547 B7-Ig 9 X LA Bd, A% T 5 B7.1-Ig &, B7.2-Ig &%
BERRM ABE ARG, HERSE— B b6 Kd 14,

LA 12

s 7 CTLA-4/B7 454497 # 4k Fab A &
it H 2 RAKR B A 2 ra o7 B7-Ig #5444 Fab 4 Witk b 2 Se942 3%
#. ik 2@tk Sips 'P1-B7-Ig 5 CTLA-4-Ig 3, CTLA-4 4 84
ML A A REATE. AR AR, ERARKSEBA
B (MLR), ©RA#Bidde mAampp+ *H - ME 9485 ( Azuma %,
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(LB EFAEY (] Exp. Med), 177: 845-850,; Azuma %, (g &)
( Nature ), 301: 76-79, (1993)) A& A IL-2 XX A& A5 IL-2 &4
FARMEL, #E = XA EH4H MLR 4o CTLA4 £ 45X% v R A
BRI K BT, LA T3 % CHO miafe £ A B/ AR A ke b
Hg LS R A BT,

LA 13

FEBFF R

LA 43t B7.1 Fo/3, B7.2 ¢4 o i #eim) S AP & £ B S &, 4
B kR R R BERA R E. SR RBFRE AL EEGFH
MHFTHREEFR., ZRXBHEAFTEEMTOLREIGA FTHERE -
CD4 #4k#) 3% ( Newman, 1992 (Bl L& L ak)) . B E hikdE Ay
BEERB TR HSBERARKCE. Mg Py lkhemietit
LB ( PEG ) #4445 T 5 KH6/B5 F-#r 2 & & mpe a4 ( Carrol &,
(£ FF %% &) (J. Immunol. Meth.), 89: 61-72, (1986)) . & HA.T
BHREPHALIBHAE IR TR EL LESZFEE,

frick B72 XX R B8 BTl HERFHFOBRELLERAK, AA
PLB7-1g 4K W 5 T MRRSR - BT ik LR B7/CTLA-4 %4694
M, it CH - ME R BAERE T2 69 & BT 69 MLR 4 47
R KRl ZAMERE, SEELTHANDRBEARLE, AR
FHHAT AR FALETCHO MM, AT X —HATFHRAL
RERLGHHERG B, K- BTRAEAKFELRFHHL 2@t
AT E . AR 6 TS O T oG W RS AR 06 R T AT R AT A
#AT,

L) 14
Eded LTy, RALRRFHEIBE T %, LT HwAL
BH % - BT 4 16C10. 7B6. 7C10 F= 20C9 , iX s 3tk 6y 4%
FEX I 4 T
A TIERBBRUK AR CTLA4-Ig 2 MR A EEAG RS, F
R R E MR BT.1 itk fo kAR 65 CTLAG-Ig 5 3 5479244 CTLA4-
g'P —R &AM, Irh R LEREAN T HREI KL ICS0 (31& 50 %
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A o IR R R A

a: 7C10: 0.3%ug/Ml
b: 16C10: 1.60ug/Ml
c. 20C9: 3.90ug/Ml
d: 7B6: 39.0ug/Ml

Scatchard MR BB BRI L BT-Ig A 6932 R LS N EFF R
( Kd) K#3%:

a: 7C10 6.2x10°M
b: 16C10 8.1x10”°M
c: 7B6: 10.7x10°M
d: 20C9: 16.8x107

ERASKEmBE S £ ( MLR ) w4RsMER X R4k, MLR &9
X 4 A 4-B7.1 kR E 642 B L IL-2 65 = 4

a: 7B6: 5.0ug/Ml
b: 16C10: 0.1ug/Ml
c: 20CS: 2. 0pg/Ml
d: 7C10: 5.0pg/Ml

i ek R - B1.l RS ASNE ek Camig ( PBL ) £ B7 &
A8 7. FACS 947 £ 803X 4 MR kA m) 4 fa bk
i@ it FACS S M MR H 4k 16C10. 7B6 . 7C10 F2 20C9 4§ Clq &
A, BB AWICI0#%Ig5 B7.1CHO - ¢t mb B AN EEBE
M5 A Clq 44, 16C10 A MM, I 20C9 4= 7B6 # K k40 F.

S 15

FAGNIANEALE LB LR R 5 08/379,072 89 Z K3
AL ARG F ik, UEAMAFTTE 2 ¢ NEOSPLA #4K4%, AET
7C10. 7B6 #= 16C10 ¢4 T4 foke st ey T ¥ X, JF HA] A NEOSPLA #,
hEZ%EE CHO @ FA4RTENHRKFHILHBR. EXIFHHiL
7C10 ¢ #24tfe &4k, TB6 A TR 16C10 iR EFHM AL

BB AR50 7FH 8., 8, 9a. 9, 10a# 10b,
Bk ik s AR T A EL A K 89 FL R P VA BACHR R B 0 o B, TR X sk
REFWIHBAAEEFESFEABFRAN. FLL, RECLIEER
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FARTHEARAARE AR I ESRARNERL DA TA S
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