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=% B

NGERIBEERETPRERNRES T AFEGHR S6HE FHER NS
ME EEFRAELEEEIE, RESBRE MR SRR S ERSFEM. UENT
KT B LR AHLFEHBIEM ZEA TR, 257 —B# TR EHRE,20 g
80 FFRBE KB, 90 FERIP X —FA THA. EFR . EEAVBRMEZBREER N E
MERGYFRBR R . BT R R R RAHER A 5 %58 R A H /MR
BT RIEWT BRSNS T EM AR TZ  RATHEANTGE R, #HRE, 8
BTAL FIKG PRBTHA G IR 1 50k I IRA R S RS REYERGY B, RHEHY SR
BERAUBMNT ., AHURENERIEL, EENBHEARNRE FRARRRRES
H%.

WY BUART SR S
— . PR & B R AR

HERFEFRBHES, AMMNARERRIERAIYES . 2— o5 A& LR
L ERMEPFE—MEFRPANEENAS RZAINER . REFAFHLEER
HWEERNAS R HEEE . H5W ME P XA R 7R DA H 5K (anti-
body, Ab) , il 4 BB 1 MWL 4 7= 2 HU 44 B9 9 JR BR W PR (antigen, Ag) , th WY T HUR Fbi 4k
:E - g

20 42 30 4, Tiselius #i Kabat IR K& E , iEHH AR vREH, IWERER,
mFEP yvREABEHSE, KBS AHEENE, AT EFRAENmME T S BHEE HEEE
FET yv-REBTF,

1959 4¢ ,Porter fl Edelman Xt H (AL H T TR, EHERH HKEAR, £ Mg
EEREE—E. ANEERSE SRR, RENREAWHERHE R F(ab'), B HIARR LR
ARG AR BRETANEMIIGE, KBS AR, KR Fe B, NTIESTFKFEET
PLiRB G, AUER A L, SRR RTRE F(ab'), B, TR A AR B8R N BER
WE B AERENHRER T F(ab'), BNEERARSES, SELUE HH &2

- 1 .



c2- ARBRERR

XERGESEGHAUMNEH, .

FEA 20 #42 60 A, HBR LS — T H R B RS2 1gG, IgM, IgA , 3F B T IgD
Al IgE,

20 fit42 70 £, B AR W FR) I BEFR S FREHEARIEAH RREH Ig 0 F VKA C
XERA, [FrRAE cDNA FBIENFEE IEAT BARESMML AT IR D RE g &
e, MM T GHEE MM EHENER, URBEMEARETEREAZHESEE R
FHIER, HILRTE 1987 i N RE¥ X,

WIEHE D THEMFHNE NERKFERTHRESESEZE0IE ., EEEHR
RBPEBG 1978 4F , Tonegawa N AR HBHBEAR LA T AERELAABEEMWEH. T
e EREAREEYERARMEERRS AR EERFINEA, AT =4 T AR
R,

= B R BB BT

20 a2 EEM XGRS FERREIENFRIERER, SHFEN, HRENTER
W TALEB, 1900 4, Ehrlich 32 k4 A M0, AN REES FRAM
REMN—HZE S BREANREESZES  NRARTE T ENRBEN T, X8HT
B 40 3% 1 B 7% 3 A i 3, B R P4k MFX—¥UIEEAEMEABE R HE, 1930
4, Breinl fl Haurowitz 12 BB #0 , AN B TRER, AR EERAES FHE S
UK. 1940 4 Pauling B R v-BREH A HHR, R IB T EH B2, MHKRE -2
ERZRENFES FHRAETEWENTBE R, T 1955 4F,Jeme 21 7 X R h g2
FUL, AR FEVLARTE BT P9 7 76 3 TRAK UK BE 0 61 3 4% P B0 IR B0 B0 4, 24 0144 2 i 5 — 0 S
S0 B -5 46 R B R S BT R L, T R RO 0 R - B 1 S 0 T R O 4 B 7 A A S R
IR Rk

1957 4¢ , K F W A Burnet 54 Ehrlich ) f84% 2 3 #1 Jerne 1 BT SR 6 £ 2% 35 B 2% i35 19
XR(ARVIEZEHAFERRERELES) RETHRAER T EE2H, REHE,
OHEAFERNSHAFOMRE, AR LA F RN 2k, QHiFE#H AN
J&i 38 A L 32 A B G S A B 2 0% L SRR, T R A B R S iR . OBG L
G S B BB JEU A 0 BT BERR T L R A, @RBEAM AR TR, 4 H R
HEVRERRERMGERE T ATERE SR, B BN M B T iR P A B HL ,
WX FEEEGBAEYERRTMT RS, RGNS REICIZER . A S RZN
BURBSRBENE LSS, Hilt T2 Yo B2k oy, ik & 5 T 40 4 . B 4
M VCHSMEAEGUR (MHC) M H SR %,

BlT20HL270 FR, XA THEMIGEER , 1974 4 Jerne B RENEEU, Y
mﬁiﬁﬂﬁﬁﬁﬂ—‘/l\ﬁﬁﬁiﬁﬁuE%ﬁﬁ%m.ﬁ*ﬁﬁu%*ﬁﬁm?\ﬁ,ﬁﬁ;ﬁ"?‘ﬁﬁﬂﬂl‘
IZ(V)%miﬁﬂﬁﬂiﬁﬁ,’Eiﬁﬂﬁﬂi%‘aﬁiﬁsﬁlﬁ%%ﬂﬁ%ﬂtﬂ‘?ﬂﬁﬂ&%ﬁ%lk
X R ﬁi?lﬁ@*}y:ﬁﬁ%ﬂﬁkﬁizm,mwﬁtﬂ:~ﬁ*ﬁw&9ﬁa§§%%ﬁ?§;ﬁﬁi&
/\mﬁi}ﬁ,?TmTﬁﬁqz‘@,?tiﬁ’ﬁiﬁﬁWﬁ?;%ﬁﬁﬁﬁj—%ﬁw,%_ﬁ’lﬁﬁﬁﬁﬁ? .
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TR R B S R I B A AR R GTAK (8 3 0 8 A0 T R 2 B, T A R GO b e 3 A £ L
BrF RRNERE T, X—F Ui R & B AR R ARG 2 7R E R R M
HZETHER NI FHAEERT LRAWZ B RBENEERNFREAR.

=, MBERRHERE

PLR B AR SO A B KBBR8 = AN B B : D LA 1890 4E Behring Fl Kitasato & B 15 W&
NBEEAAINEKZ . ABEARANEREIIYRRBE RESIEK. QL 1975 4 Kohler Ml Mil-
stein QAL EH AR S LR IEIRE, OLL 1994 £ Winter IR F TR F L5 &4
HERaRF. XRMAMARTIRH A X —KEREA EHEM ERBE ARG TR,

(—) sEEHE

1888 4F ,Emile Roux fl Yersin ZEBF R AME WL IS, R MO E B~ LS E R, &
ShE At E 1890 45 f8E A Behring 1 H 4 AJt B (Kitasato ) ¥ QMRS B R =S A3, £ 8
EZHYMEFEE—FEFHEBRIEROYR, BINKRZANEE. SEEREEY
SEMBEEAERESIVEA AIFEEREMOBRERARI . MITUREAYN EHX
MEELERHER T —ARABRENEH., XRFE - RAATEI RN EIBTE
REIRR B B TAENTT AT A T8 %R0 7 B R M o 3K 1901 Fif DR %,

(Z) BERGk

1975 4 , & H 1B ¥ B K Kohler il Milstein R T AR BHE AR, B Ffilpx —&
BT, 57T E ARRAILER 1984 S NRAEB¥EREEE, M REMRERMEH
F L1403 (sheep red blood cell, SRBC) SR i)/ AR M U E RSP AT HI R A BB &, R %
BLER 53T B A 7 32 40 U BR RE 4k S 76 (R 4R 3B 3% A0 T AE R 7, BB/ W BT SRBC Hi4k, FRix
i 2 BC A B 7R 9 2% 3508 (hybridoma) o X FP 2 3CR4R MUK B A B BB 41 BE K B B4 K
R, LRABHUETE A S A AR . BNR BRI — iRk E S
) 40 Ff R BT 7 A B 3 — MR TR O A SR R B AR . A R H AR TR BILEFA
PURK B ETUA, REXMHUREES R/ DR TR, 5 mBEHIEM L, X MR
ARG & KR TTRETAT R RS Rtk

PRETIASL THAER SRR T LURRE ML EE T SRR SRS RS
tORBARKRHE T X & MERBABE BN, BRI RT SHE
(BRXHER) BEHER(NMABRIERNERER) RGBT EBEREFHEHH
BT ZY T HOB EEIT, B — R R G RERIT S, T R R R R BT R
S, B 5 R LA IR AT P T X% o G B A A0 e 3Lt 4R 47 4 L T 4 T AR T, 3k %o 6 9 0 DAY
DEEE SEEBMREAERAS FHRENSHEBAFRER X,

ERFRRER, HATHE KSR TR TR BRI R E S A2 A= H B
s, I PRIT RO SR B 5k o DR , G RO FF S8 A B0 3 e B T R A JR B, 1HL A - A 2 350
TR H AT R R, BB R, LA - AR S SME R R T LR E A A R K
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FRARSME., BMBFNBRRADMEETHERN TRAAURASRRLEEG G T
i 38

(=) BRI RHK

ERATRIIGENET 20 H4 80 FREW, X—BHREWHX g BREEHWESHENT
f 5 DNA HAHEARME S MERRENBEERAELFKEXN g 4 FHTUE HERB
Wi, EERATLLABERAZRKAMEL, AF UK, AHRIE=AHE, REITE
MG SERSVAR RRE RS X REES,

Winter 7 1994 FFRIB T WMBEARTAESER, AR T ABREHEEREN G A, A
ARAALRREHYHNARMEEAR , TLAEATRERMSEABREHE, ZERBHIE
ERMEMBERy—&, FE—MF8E L#T. SREAERXIEREEKNERT, HE
AL IR X 57> Yy R AR AT, ZE 800 AR AT I ok M PR SE e AT BEMI R B KA B
XE BERREEHERER, #ie b AMTUAZR TR EHHEA —MAEEE
RRERDUR, ERATRAORER AL,

WHEHEMAEERME S OFEBREST, WARE, TEIRBE=KRHE,
Q®BEE E . TNEAELANFFHITER KBRS IOARILIK, OTHRE
MREGBHAS/DBRMKREARPEBRTEEER g9 V XKER, BT KBRS A
BURTUE ERT ARZEBRARETHRE BT TATRREMETHER, QBT
KRABEREFHNANBRIE, G2 2R 2T HBRANFEE TS HEEM M
ik,

WiE, B FHASHIBARNEA RREL /BRI EXMEANARETAR (MK
A« 8 =N 8) EERKEES T AL SRR 95% ,2000 FERENE— 124
AT R AR bR TR X B R 14 MERTTEK B & LK
FEHERER IAEAMRER (COR) BRI RBAEDERNWAERNEN, HERANTET
HEZF IR EY TR T B AL, FF B KT R BT T 1.
EHER EXRATZHEETRT F 52 (trinucleotide-directed mutagenesis, TRIM) # i
#T CDR K REFMBEAL, MEASRABA A EERN SERE, U XSS HREE
AEFBMNEGHBEYI CDR, ZHE# A TRERMIE R EERFS, FIiE 7AW
M

MR R AR B R A ARG — T E AR, CRR T AR RR
BREMER BRGNS WIR S, 5 TR . A5 RRi s BRI HZRILE N5
R CHMMETARANEZENTRME. BRVEN N ECH RS RI AR, Bk
AR EEE A FIAERNEERNE— S RBFHE T LN E— 2%,

BN HHIRNBRSRRGaH

OO AE R T R BF ST 2 5 T B8 o 37 00 2 R At 2., BB A (B
18T RTE 1982 47, Kare H§—BROTIMAE BB HTR BT T B 40 MO 200 A0 9607 BB R T , 8 7% 1
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PLRRBF BRI PRI 2, 1986 47, % H FDA #it#EHi CD3 BHi OKT3 # ATh
%, ATHEBENSRAERRM, R EEFRKNTZEA, KBHIBKLBREREH
TANTH AR ¥ 2 B OUE WG R R PR R M R B — R AR, G, FEE S
TEVFHARNER BERA TRAOBMW., B 1994 FLk, B2F 13 kA RRIAETS
FDA B4t HE 72 I K _E 5 F TP B0 oR DU RBS A HE I DB ML IR B LA R 3R 9T & Fh S8 R G
(F£1-1), HATm % E#HEEITHETIERE RIS AFALHTAE (#4530 CDR BHEHLE),
1 BLA il i B 80%

£11 CLEHENBRTERE

(R E £ Ig;:EA: | SFEEH T A e fA]
Orthoclone OKT3 cD3 HAMEE BT RN REdt 1986
ReoPro GPIb/Wa Hgm kB i#kA HLKRY Fab 1994
Panorex 17-1a, EpCAM Wk R 1995
Mabthera/Rituxan CD20 EEHSHEE BAHE 1997
Zenapax CD25 AHEBHIER ANBAL R 1997
Herceptin HFR-2 W& i& HER-2 B % 8 1 3L AEAE 1998

81
Synagis RSV 51 B 4 JL o7 UR 3 5K AR ABLRH 1998
Simulect cD25 2 W B R BAWK 1998
Remicade TNF2a a8, RBHXT R LSRR’ 1998 ,1999
Mylotarg CD33 REBHKEE AW BB 2000
Campath B 9 B 40 Ay BHBARKEARAGRE  ABAAR 2001
CroFab w3 W RN R # % Fab 2000
DigiFab WEHE T -E2ug s 2 Fab 2001
Zevalin CD20 FEHSHEE B 2002

31 B van Dijk MA. 2001. Current Opinion in Chemical Biology ; Hudson PJ,Souriau C. 2003. Nature Medicine

HREERFTRIT IR HORE TR BN R R, 2R RINKSE TH L/
PUFE (40 VEGF .CEA .TNF-a %) 9 A-RU it & P ik B ik DU B HE B R A B A /4
Yiik. HREBANGUES LW HTLEHE AT 5, TRITAPE LA DBGE ABERRE, &
F2002 4, REEBRAAFAGIE LT, BREHR CEARSHAKEERBRES, BIAEL
HIPLA VEGF Hiik bl CD3 B AMKERETEEHRE,

PEARLUR S ABIENHEE SN Y SET RN R BaE, FA, &M
B AEYEARREE, ENAREfAERR T AR SRR BB, 4897 A LBt
THEEZHEE,

— . ABREHE

ABUAEH H AP RSB E TR ZE AEFIRERNE - BBM, THER
REFHRTHENAERR I EDEBR AR A, FERFBRIT P, ABLHEZ UG
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FRIUE, AUE ik BR80T HLR B RBE R ROBE B 7 T A B ik 9
Fe BRREB B RIAN BN NBE— BB MO H TR A M, 5 EEHREE R GIE
Mo AR —RUKREERNBERTHK. BRIMETHAD 20 At ATk
P A KB EH R EIE 21 X,

ABATBERABRBERRI 2 AAN S B R . ERANWER L, AASKES
X EHRIUAER AR, BB Rk G vk, EARMMBERT 70% £4 , ER RS R4
RS T EARBI R B T R TTAR B AR IE , T R R MR IR 12% £/, FER Ry ¥
EHMB LI RE R IR T ASE. RECH LM EIIEE AT, ATHTEE . X
X R CNEFEMBESER. BETHRENSVREEREMN, FURESHANRE
HRRI B, MRk HAMA BRI R B . RSB i — 2RO RERS, (VR
B BLGUA CDR X, FoR @08 A TT 4R 17 30 43 , 330 7 OB B4 B9 A JR BR 40 15 90% , B
EHFEOANBRTE. ESARMABRMFASMAE EH, HEEENR,CDR B
HHEFBORM TR, T H I 3k x4 8 —F BT ERE A

. 2 ANBEHE

BT ARk (A CDR BHEHLEK) AEH 10% ~30% KR IEE A, B i 1K
R FH B, B 2 B A 7 — S B R ORORE L BT LASA ST S LR B R B BAR R 2 A PR, BT
EFEAREN TR EIBARAAERRMBE LR DRER, XFHH T EOATIRE &%
RESZES BRBSL MR A,

(—) mEEHER

WE AT E AR R REEIA AT RER BRI TR, BT e R THS,
B, ARBUA TR RS R 2 R, A EEA U ARE AR (SEEDRAR
ARBRRERE) WHE, EEMIES TATESRIKN AR, A 1989 4% Scripps
BRFE BT Lerner SC 00 % B YK S PR Wt Y 4k 3% T 2 B0 B /R 440 388 0 0 It o A 7 42k R LA O i B R T
WEENTEET TR RRE, ENSEH AFRHES HBV HIV, RSV, TNF, erbB2 ,
8P120 %W B VRS R A SRE , A 1O S5 10 8 0 R BB R M B T K M 8 e A A
PR L2 R BT R, 3 DA o R L e A TR0 K 0 6 S AR R B A T B A
AR A NRL I TNE L ABRGEF R A T, b3 ESIF H kB AR 2 7 (CAT) £
R B REE K BREAR . CAT FHRZAF LRI TNF-o J BARE D2E7 & ASUAE i
AMBRE , XA A FHRITERBXT %,

1EL 8 R LA P B R L 7 E R 2 A+ A o 425 40 88 30 400 B 4k o 278 O 4 2
ANEZSNERERMEGRSE A EMEAREURS LMY ORI, B
B, RE B RRBERA AR R R kL4,

BEXENEBAERTERBFT LRRE, THEREREE, RETREHRET
BOARBEHE . ZHARKBT mBRNA BOBERAE S (REHK) BdkENEEBR=
BREAE, URDEHEAENFE X BARRLE ARSI FHEESYWZIS, A5 RNA



F—® &/ € -7

#E47 PCR 3%  E Y R ERRESI AR, HIMEM I RBN B RBRIE/GTERAN
IR R B . 1997 4E ,Roberts FI Szostak £ Nemoto 43 FIMSI it T B4 — M SBEERE
AR ITEE, R mRNA RRHAR (mRNA display) B{ RNA-Z k@& £ R (RNA-peptide
fusion) EAR . X MBRRARAREFAERE R D T4 oRNA 2 F HHFT RIS H B RILH 5
ARk, REABMALMES FHALEN RNA-ZRE S Y%Kk, REHEEERRER
B, XNMESETES RT-PCR B33t — P18,

HA RS R B AR T H 1999 4F Forrer 4 B 37 #1441 5 & B8 75 ¥ 3% R ( selection for en-
zymatic activity in vitro) ,1999 4E Doi 1 Yanagawa EES7 ) STABLE R Ll & Actinova 2 7] )
LM B R B AR ( covaeent display) 25,

(Z) HEEDMRER

ARERGY T E, FILHARMEEETAPE, SEANELKEAR-TERKE
SR BB /D B (hu-PBL-SCID /NR) (F5 & B/ B &% 3 0 i/ R & AR E R,

BT & R 27 A — € SR SO WY BE 3 s R AE AR K i AT BB A R R A /D
B (SCID) B Trimera /MR, EHEHMARERAREA RO, RFRMARS A58
AR AR ETBAREHRE BRI RELTKBE ™4 —E RER
Bt T B TS RE A T SC i SR PLRGEAT R . BT A, 48 K BB A TSR i $F X 69T 1
BRI TS HXMEARKS. .

A—REFANGNEEZREIERNBBRERE IR AN ERNEFEHFIATEA,
BlEHEHFANAE RERXEEMASRERERATNEER PR, XHEAREER
/B (G % Bk % HuMab, Human antibody mouse) FF# i A DNA K Bt A 2 & W IhBE, W LU
A R AT IR R R AR S A R A S B . 1994 4F , £ E Cell Genesys /A @ fl Genpharm R/
AJLPRINE S HEFDRIERE =2k R AN, KA FEERAERTRR
JE B/ BRI IR, TR BT A i B A B A B R AR B /D L IF 45 . Mendz %
T 1997 FEMIBBESL T T MDA Ig EE AKX 10°bp FIKH B DNA WA Ig HEHER
(xenomouse) , B & 1020kb A Ig B4E 1 800kb M A Igx BRERF AH R EREREG AT
Y 5,4k (yeast artificial chromosome, YACs) WH S AR e EEAN/DR, 23 =fHE
(IL-8 ,TNF-a,EGFR) B H& T RAHREMERN O ARK,

HRERDEWEARBHRAR, HOBRTFROEEFREEARERBRRER,
RAFIEMS RN RERENRFLZE . AHIEAKBEQRIARY. K, B FHi
BRENFEN, 2HTERREMRRALR, ATRIERGBARBNRES TN, &
Abgenix 2% A M Z AR TF R BB RN = 5 Bk AR FF & B B, BUSE 5] (5 40 A B -8 (IL-8)
MEARTLATHTESARRK(ERFEBMEAREBLY L), URBHEREKE
TR (EGFR) £ NS5, A FIRIF £t B ik EGFR § M8 047 . B EE /DR
A — R, M EFER AR AR TN RN F, BRI AR AR
5, H, B FHERTE /D BRI SRR, B 7= A5 0 8 30 B BB RE 1k A 20, BT LA 5 4 B 40
BAHARLAN,

METATR , FEE DR ST REAN KRR, BMERH T — R AEREA N



-8 HAERSRR

4 . Tomizuka %8 Joi L3RR P £ A N BIKRINIBF T # % & /) B (transchromosomic
mice) 3l & T B RM AP AT, XH/DNRBEFABPREE MAAE 4 ELE2E
REFEIENEFLBANAE BRERAEFEE(QEFRAM V,D,] F BMTLEEE
K)MRaks B, SHEFRRAEN/NRBEREILFELHAMARERERRERA
R FEREARERER T A=A SR, BARBBAAAERETREREDR
BHEBHOANE 14 SROAK ZLERASTR2RARGTARERN eSO MERERE
7= B ] R 1

Wb, — A T RBT AR 2 A BGUR & 8, W XTL A Y #2524 A — Rl
TARMEBHETE, CABMH AR Y BB, MR B HER R, RIFEAAN
MR, ERENTES ANRT, Z3YRI T EYRMBOIER. KA ACHILE
AT — R AN BT, IEFE AT 2 RUIF R IR ST BOWE R R

=. Vi AEY

PR & B Sh RS, BDRE (A 3R 5 (Fv BY Fab) B3GR THBE (Fe BR) . X FAN S 5 R BF
FE K 2 RGN TS R A R B o B R BRI 0 F 383 B 4 Th BE 4R R it A7
e, — 8N FHKR (I Fab seFv S) U H BB BEER O FRD SHETMERSETHK
KR ER T 4 2 R, W0 Fab BRE 20 T RAMEIA T 80/ BEEE Ib/Ma &
BBk Fab (Reopro) Bl M H M /MRIEH AP BRI BN ER BRI R, BT
Fab 7E 4K A i 4 B TRAE , — M AT @ ot #RIE PEG LAk . X4 CD146 Bk 47 EH L&
AR — R BT B = SRS B ARV, U RE IR B A Bk R 4 4 il 4, VF 76 8 B R 2
ZRFBRHTOEMHEE. BT TEELTERD BEHEBOES, RTREEN
17 F T fie 8 B 1 B AH S B VAT o

BRSSO EN AR BRE SRS RSN ER M RENN, Y
ERAUER FR Y BRSNS TFSREBKEREELSY, B X ETHE
AR EESHR R X 2R EE R EMAE S, AT MRS R RaaT. Ao,
By FDA #f ¥ I 77 # Gemtuzumab ( Mylotarg) & —Fh i CD33 f#iik 5 calicheamicin ( fil ) ZE
BER)RBIBY, SH T S4B 808 G R8T 540, B St R B F s B B BT
KRH KGR AR 1o 16T W IR A B R R BB B4 Ibritumomab ( Zevalin ) R RIiE &f T
FDA #9iAE, i Tositumomab (Bexxar) i iF ZE# T KiK. REEEITESHEAS MK
B HII 2577 3£ (ADEPT) {5 4b F 5 509 s BR B Bt .

F—RET Fe BRTARMAEARFN Fc BETBANEY S ISR EEHHRES
DI RERYEE A TR, A0 2001 4F , Notter %4 B7-1 1 1gG1 i Fe BB RBMAEH s FIF Fe
BHRFENEABES O TEM T RER A 0K (AML) 21X, R/E & 8 B7-1 34
WO TR, SRR, EOET 5 RS T b E 0 M5 R L



