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(57) Abstract: [PROBLEMS] To provide a bispecific antibody which is structurally stable and capable of exerting a sufficient
effect singly without resorting to the coadministration of activated lymphocytes (T-LAK). [MEANS FOR SOLVING PROBLEMS]
A humanized high functional bispecific antibody which comprises a humanized variable region of the H chain (SH) and a humanized
variable region of the L chain (5L) of an antihuman epithelial cell growth factor receptor 1 antibody 528 and a humanized variable
region of the H chain (OH) and a humanized variable region of the L chain (OL) of an anti-CD3 antibody OKT3 and has any one
of the structures represented by (i) to (vi) as set forth in claim 1, characterized in that the above-described SH, 51., OH and OL are
respectively the amino acid sequences represented by SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27 and SEQ ID NO:28.
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57) E#:

(FRRE] #EMIC e IRt b U o SBR(T-LAK) & e 535 = L 7 B CHoo R R & %48 5 A 1R
EHT D EREMEFUADRZLL,

(feih TE2] B b EAMIRER 722K 1A S 2 s OH#EO e MU ZER (5H) EULEH
D MUEWEEE (5L) . WS, MICD 3HFHROKT 3DOHED MUfbalZsEE (OH) LW
LD MUYLFIEER (OL) %5k, sEROH@MH 1 F#D (1)~ i) OWTioEELETHe b
AbEEEEME EARMEPUEThH T, EROSH, 5L, OH, RUOLM, Kkx, BIEZT25,
BeAET 2 6, Fesl&E 2 7, RUOWANEZ 2 8 T anb T I /il Thas Z L 2 /HER 235, Al
o MR E RN T B R BRI,
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[0001]

[0002]

[0003]

[0004]

[0005]

B M E

b RE M T A MU
T 53 7
AFIE, AR RRERIEE R 7220 TEHE ML SR — HAF R
PR, TR T 25— ARV T F R ARV T FREa— N8, %
PEOBLE L, RO, THDERELTAREICET S,
BB

PSA GEMEREEE) 12332 T ethBk L LT, AVRHIRBR 2= | (L5 Tk, IRk
RO BESE SR ADEN THWLI TS, ZOF T, e iRikiIR 7
Rk ETIIHINELOFRMEZ D TRY, ZhpbD BB T3,

PSAUS B S EER R . AS AR O B B G B IR RIE DT L BT
o PUALHIRAG ETEM A RT3 LA &S YRR AR b0
T, BIETIIIVANVEIEEL TN D, BI7E, BAMIZIWTREIZRBIL T
DY EI TR DB AAGITEENE D D LAY EZAZC LT, BIfEf %
w/NRIZU TR DR ) 2R CEDHUREE M T2 L\ o727 [\ TR D H
W5, ZOLSRFURITN A BIEGUR LFEIZ S,

ZEAFRMTUERDYH D — D> Th D ZH RS UABispecific Antibody:BsAb)id
2ODRRDHUHITH L TR TDZENFRE THDI2D, ZORHEER D)
U CRr IR PRSI R AR o 7o IR R IE L L CORRERATRE THHEL T, 2D
R EANAT IO TS, AT AT 1 (diabody:Db) LIZZD & 57 ZHRF R MHT
RDE/NEALTHY . BRSBTSk B S (HEH) w28 Sk (V) (
[VH] RSN D) S (L) D AT 25 (Vi) (VL] ERDEIND) VLER A
WA R A ICIONT e ZBEE T DLWV E R LB RSN DT
#7% (Hollinger, et al., Proc. Natl. Acad. Sci. USA 90, 6444-6448, 1993),

ZDISBREATRT B ZEHR BMHUADRHUEL T, K51 (57 8#960,00
0) THHZLIC LD M R CIEEMA R~ mZENE, T2k, flxE, KiE
BEEOMAEDER AL 272 K EBLERFIREThH AL, X BB T L7&F A
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[0006]

[0007]

[0008]

[0009]

LT REBE DA 5 ThHDHI LT HTENTED,
AFRAEEL, THETIZ, Fikb LR R 72841 (Her 1) Hifk528 R U}
PLCD3HROKT 3% FAVVTHERIL 727 A 7 R 7 481 — B R AEHTIR (Ex3) R U4
TUARENIUE LIS AT R T 474 Z ke B HUARIIAGD CHR RUER R e
LTWHZ ez R TWD (RFEF3CHER T : 5, B2 SCRA1IZ38V N Tid, ThExh3 | LARRES
hTWD), FiZ, thoFikd AW TERIL 124 A7 R T 4R ZH R RAETAL DL
BUZLY | BEhExh3AS LR OB B RARE 551203, eEMUE5285 ik R Ut
MULOKT3H A D FIZE Ik H B ORER L ENE, R UZhbDM A HENIHE
HIZHE THOZENHERIS I,

X FATRT B Z ER R HUR LN O Z Hke TR OIS IL, LT D
FERFFTF SCER 1 R OSFERFRF SCR 2 IS FE S LT D,
RFFTSCHRL : RFBE 2004 — 242638 5/
FERFFFSCHR1 : Alt M, et. al. Novel tetravalent and bispecific IgG-like antibody molec
ules combining single—chain diabodies with the immunoglobulin gammal Fc or CH3 r
egion. FEBS Lett., 454, 90-4. (1999)
FHRFFTICHR2: Lu D, et. al. A fully human recombinant IgG-like bispecific antibody t
o both the epidermal growth factor receptor and the insulin—like growth factor recep

tor for enhanced antitumor activity. J Biol Chem., 280, 19665-72. (2005)
FEBH DB
FEHADNRIR LD & AR
ULz A n, ZOEMIUYLEX3ZTREIREL CRICESE 27201213, &R
TEMED ] ERTEMALY L NER(T-LAKZ 8 5422 87K BT+ o743 e
T DO DHERDIUE ., WRBEENTND, EoT ARHADOERANIL.
DISRBENTHEREEH T2 ZEFF AP LRI T 52LTh 2,
IR T RS DT D DFBE

ARFEPE L, RIS AR 3 EMEYLEX3D SRR LI AT CHERFSED
R, 6REOEMIUE B BEFUR (BsAb) /BRI B LICThL . ARHE2 %
LTz, . L TFICR T A AR IC B\ TE, EMLEx3ZHLIZ [Ex3 ) SHERE 5
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[0010]

o

S AFEHITLL T IR TR BRRIRDb D TH D,

[RB#R 1] Hibh BRI RIR R 75 AR 1T AR5 28 DHEH D MUK, W 28 555 (5
H) R OLS{O ML AR (5L) |, 3 ONZ, HiCD3FAROKTIDHEH DL M
LRI ZE#ER (OH) & UL O ML FI IR (OL) &% #, LLF DWW Dt
T
(i) (OH5L) — (F*FRY>H—) — (BHOL) ;

(ii) (OH5L) X UM (SHOL) D 2FFD—AGHRY T F RS oe M LS
AT AT AT BRSO T —F O—ARERV T FRIZLVe U
AU CEMUAD2 ODOF cHEIRICHE AL T D HUA;

(iii) (OH5L) — (X7’ KV H—) — (FHOL), (OH5H) — ("7 FRY»H—) —
(6LOL), XiZ (5L5H) — ("7 FRYL 1 —) — (OHOL) H>Hfed — ARGRY T
F P VEE N L CeMUAD 2O DOF RIS A L ClB PR,

(V) FERDOVHEOVLE, K4 | Hieh ERMIREERER T2 8 A6 28 DL
b HEH DML R 2R g & LD e ML W 2R EIR A 5 T e — A8HFv (BHL) . X
[IHLCD3HLAROKTIDHEA DL ML AT ZE Ik K LD e MUY W 2 fHIR A 7
tr—ARGHFv (OHL) TEBL THDHUE, ;

(v) (OH5H) — (X FRY»H—) — (5LOL) ; XiZk

(vi) (BL5H) — (~X7’FKRVU>—) — (OHOL) A3 BNl migaett — EAF R
MHRTH- T,

EFED5H, 5L, OH, K TOLA, K4 | BlSIF 525, AL E 526, BLAE 527,
K OB 5 28I REND T I/ ERACH ., SUTRET X/ BRRF N B\ T — 1l i3 %k
BOT LB EH, K& BAELIIM NS = 7 L BERLS) Tho>CY %R 4
A REMCRAZEOTURRE AR 727 MBS ThHOT LR LT 5. |
FRE N L AR et — R B BLIA,

[ReRE2] (i) DIEEE A + DB LR O ML SR A BMEHATH
> T BEMNULS AT AT AT Z BERREHUANR 7 a7 7 — B2 L C
VVBEBITREA L QDT LR R E T2, Bt e ML S RE M — B A MDA,



WO 2007/108152 4 PCT/JP2006/320571

[RBA%3] (i) OREER A T DR 1 FL O e MR L S R v — B MR T
ST, —ARERIRTFF IR T a7 7 —BEUWRA 2L Cel PRI AL TV
HTEERARET 2. BiFCe ML SRR — E R SRR,

[feRE4] (i) DI EE A+ DL RO ML B R A B H A1
1B 2E DR LT FRDHH, OHSLXIZEHOLMHEARY ST FRBE Y
EIE L CEMUERDFIZfE AL TlRBRY R T TR,

[feRES5] (i) DREEER B T DR L RO ML B R T A BB A A4S
B BRI TFR,

[feRE6] (iv) DIEIEERA T 5B L EER O ML B R T A BB A A4S
T 5 2B DR LT F ROV H>— T DRI ST FR,

[ 7] () OIS EA T AR L RO M Lttt — A BIERA, XU
Bk, BELIF6 DOV N —HIZEMO— AREHRY R T FRea—R T2
53 Fo

[RBARSIREAR 7RL DR L 5 A OB R Ry o — = S Ry 72— TR B
R H—,

[RBARII TS FAIN AR Z—Th %, BRSO ~I & —,

[ABAR 101RBRES XU 9L DR/ & — T E in i S 72 i AN,

[RE4R 1 1 I LBV T 5 BBk 107 dRk D 18 AT,

[RERk 1 2]H8RR 1 17RO MM R L CE SR P ORI E R LY, iR
R4, 5XUI6DOWT N —IHIZFREH ORI TFREEIN L, FFRLT 2T L a2 R e
5. () OBEE AT 58K 1 FERO MUY msHeE — EA BRI O BLE )7
%,

[RBA%1 318k 1 FesDE ML AR R L CTE Ml b ORI A BB LY
CEBEEA, 5I6 DWW —IHIZREH ORI R I F R 2RI UERL CTELNZ2
DRI NTFRELBELO T, Tk T 2SI REE TS, (i) X
1 (V) DREEEH T DRk 1 FL O e ML S RE M — E R SR D RLIE ik,

(R 14188 k2SI ICREM DO MU L m i RENE — R MR T 0T 7 —8
T DI LTIV F BN Oey PHRAE Il 52805, R4, OHSL
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[0011]

[0012]

K OSHOLD ZFEF DRI T FRNOIBHEINOE ML AT R T 48 Z E ke R
PR, 0% () O AR T 2Rk 1RO e ML i Ret: — B R BERLR D
B Ik,
[#8R%15] BBRR1~3DW I —IHIZ RO ML S REM: — Bk AN
HREFRELCEHER T AR T DRI,
[feik16EE ML HERT 5, BET5, BETIRV,/ UIFELDD
DHDOHD THHZLEFHEE T HRERR 1 5FCH D B,
FEH DR
AFEPOE ML S B REME — R UL ESARICHERILSh b0 ThH
%o BIH | AR L > TR NS MU L mi e t: — EAF R MR, Ex3ITH
AT, MRS ETE AR BT L, ZEMEA W EL, B, Sk E S
(ADCC) B UL TN A2 (CDC) OFFERENH 12 B8, FHHR
WXL C Al CHREB FTHETHY, 77 7 —EBHIZ LY TagZE DA INEE S % B /N R
U7 ZHEAERMPUARE B IGRESh, B, 7 r7 A AL LA SR T
RELRDHDTHD,
[34] oD i B A B
[ 1A% B O MU i Rer: — A RIEFUA O R 2 O FRRHHE =T,
[21AZ B O ML iRt — EAF R AR T R RS F R a—R T
BIEHANTZ— ORI E R T,
[X3-11AFH DML i Re It — E R MDA T DR A TH L P H
WSHK OSLO T I BRSO —Fl% 737,
[X3-21AFBH DML mRe I — E AR MDA T DR A TH LI H
BOH K VOLD 7 /EFREH| D — &7~
[X3-31AFEH DML s RetE — EA R PUAE B T DR A THHCHI,
CH2&CHS3, PreSission s#kAC1, Hinge (t22) BEFI D7 X/ RELEN D — &7~
R
[XI3-4143 B O ML S B Rt — ER BT T SR A THDHCL, &%
YT —, Y FNRTFR, R Pe-myc &His tagD 7/ FRECSN DO —Fil %71 $,
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[X4-114F B Oe ML m i Re R PR DR RLDORR 7427~ 9" SDS-PAGE
K O*Western blotting® 5 E TH2,

[X4-214F B De ML mRe P — B AR PR DR RLDORR 74275 9" SDS-PAGE
K O*Western blotting® 5 E TH2,

[XI5]Flow cytometrylZ L 245 A RABRMERE R T,

[X6]PBMC proliferation asssayfs 5% 7~ #. FBsAbDRNEEIZRBIT B85
7%, Rx | ENBADNEIZ, 10pmol/ml, 1pmol/ml, 0.1pmol/ml, 0.01pmol/mlT&
Do

[KI7TIT-LAKZ v - Mo s E Bt R e~ 7

[XI8IPBMC% IV 7o Ml (5 & ek Bt R R,

[XI9]1gGIZ LD FE LR E R B RE AR T,

[X110]Ex3 scFv-FcDHul A F A2 M E 2 /R 37, Ex3 scFv-FcDBREIZE
BT TTNE, Ra | EDPBADIEIZ, Colo-Te, EGFR/CHO KU CHO%/RT,
[XI11]Ex3-Fc & U'Ex3 scDb—Fc 52453 T-DEx3 % U'Ex3 scDbD A MO & X%
AT,

[X112]Ex3-Fc & U'Ex3 scDb-Fc 2707 7 —BiH b L72#% . Ex3% U'Ex3 scDbZ#H
LR E A TERIKBIOEE TS,

[13]Ex3-Fc & UEx3 scDb-Fc A Hifi L 72Ex3 & U'Ex3 scDbDHMfi 5 & 3k Bk

BE2RT,
[X|14]Ex3-Fc & FEx3 scDb—Fc 2HiRHiL 72Ex3 & UNEx3 scDbbERR s A s
7,

[X115]in vivola#EEBRIZ L DEx3 scFv-FeDRERTAti D B3,

[X16]H R PIARE IR & D el 32 BRI L DEx3 scFv-FeDRRERt 27~ 3,
[X17IAZEH O ML s REM: — R RAMEHTAR THDEXS tandem scFv i TEx3 t
andem scFv-Fcifi, B ENSE AV VZMTS assay Din vitrofifil &R B O
BE2Rt, SEEBEOBT 7L, Kx ., EHADIEIZ, Ex3, Ex3 tandem scFv
, Ex3-Fc, % " Ex3 tandem scFv-Fc& "7,

W% FEHE T DT D R OTEHE
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[0013]

[0014]

[0015]

[0016]

[0017]

AFEPIOE ML S B REME — B R G (LUT . TAFEPIBsAbl LB 13, Hik
b R R R R AR 1 (Her 1) HLAR 528 DHER D MY FI 22 5k (6H) &
UL OEMUL R ZEFER (5L) | W ONZ, MG EM TR CRBISN 2R m PR
DO—FETHDHCDIITH T HHCD3IFHROKTIOHE DML AT 28483 (OH) &
VLSO e MU LRI (OL) 2 5 Teb D THY, ENbHDEE & OE D ER2 KR
LIRS TV,

AFEHBsAbDEE—DH (i) (Ex3 scDb) i%, (OH5L) — (:FF RV Ah—) — (5H
OL) T/RshOEEEH T2, BlD., Ex3EE T 22 DR 7 FFHTHZ0
H5LE BHOLAEIZARTF R A —IZI0EEEIN T, 2L T 7 VRY
NRTFRHERST2HDTHD, 2O R, BsAbZy T DREIEHEXITEE R TIVZE
fb&HD, FiZ, ZOBsAbZ BLE T AR MR R BRI — T~ THE ., D
FER . Ex3IZHAR TRV —2BsAbsy T &2 T2 L3 RE T D, [, scDb]i
—AH{(Single Chain) # A7 RTAHLIEE BT 2,

EFRATFRY A —1Z, OHKUVOL, W NZ, SHE USBLFELESAIET, R
& DR LR RN R U DTURRE S IBAL S N D THDOMRY, TDRS
7R EVRATHIRIE RS FIZIX L 7 B CIASIbNIZb DH DTN F DY ]
—EWELIZbDODOTNOERU THEM T HZEB AR TH D, E~TFRIH—
1%, BT 1 ~KI20ME DT I BRI BRY T F R Tho TEL, FFELLITHIL~
FILSEDT IR DRIRTFR | EHITHELITHRI2~KI 10 DT/ B>
BIRBRVRTFRBZETOND,

W, _ERRATFRY I—1E, SHEOSBLOR, XiZ, OHEK TOLDF DOV
ITHASN T TSR, BIZ, BEx3HALIZIBWT, VHIUIVLOWFT IR
TFREDONKMANNLEL THOTH RV, HIG | AFEPIBsADDFE—DOALL, (1)N
Rl : OH— 5L — (NFFRYLH—) —5H—OL: CARM (FEHEH1) . (2) NAM :5H
—OL— (RFFRIH—) —OH—5L:CHM, (3)NKEM:5L—OH— (~FFF
U>H—) —OL—5H:CAMl, XiZ, (4)NAM:OL—5H— (XFFRY>H—)—5
L—OH: CRRUDWF N DIETH AT EFHEE 7 A THDb D THD,

AFEHBsAbDOFE =D (i) (Ex3-Fc) ix, OH5LE N5HOL D —FEEHDRY A~
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[0018]

[0019]

[0020]

FRPOERESNAE ML AT R T 5 Z B R ARSI (BEx3) BV huin—F 0
RYARTFFRIZEOe VHEEE T L TEMUAD 2 ODFcHIBIZRHE AL TVEHD T
b5, Bb ., BEARIIZIE, e ViEE ML CEMUROF eIk E 5 A& LT Ex3& 1 1k
T B2 DRY LT F RO h>—F DRIRFFR (F 2%, (BHOL) —bP%H
W —FcfHiR) . K, Ex3Z LT 505 —HF ORIRTFR (Fl2iE, (OHSL)) D2
ORI RTFRNOEREINEH D THD, EHRITZ NG 2D — A FIRY
TFRERBEIERICEATLODZLICE > CRIET A LR RS, M, [Fe
TEl) &1%, B R (CHEIR) 2T 2 HEH O CREMA D2 DR A (CH2 &
U'CH3) ZE W T 5,

ZOFRDOFARIZEB T, SHOLXIZOHSLOI DR LT FREby VHEIk %
AU CEMNIROF RIS RS EAILENTE, BT, F—AFHRVTFRICEE
MHHEE P2 ST LS AT B I DTS e DRI EE A L TV TH R,

AFEBABsAbDHE =D H (iii) (Ex3 scDb-Fc) 1%, AFEHBsAbDFH =D (ii) 125
W, Ex3DROVIZARFEHBsAbD HE—DHEIEx3 scDb, Tt DAFEBBsAbDH f.
DR (v) . ITAFEPIBsAbDEEADI (v) 30D —ARHRY AT F R e K
2L CEMUADF I RE A LTEBEZ AL T\, ., b VgL, (OH
5L) — ("FFRY»H—) — (6HOL), (OH5H) — (=7 FRVY>H—) — (5LOL)

. Xi%. (BL5H) — (7' F RV A—) — (OHOL) 3o d— ARV AT FRIZEH
E15 2R OHE FIZ T OUILE W B HI DT ey PHEIRERE AL TV T
HEV,

AFEWBsAbDHE =D (ii) K U85 =D (iii) AT DR A DEITIgGH AT
DEFBETaT V4 T LRI THY, ThbDOHURIERESE T a7V 43 TSIV L
RIEEE AL TWDHDEE 2 HND, BIZ, ZIWHAFEHBsAbD =D (i) &
OV = DA (iii) 1238V T, Ex3XIXEx3 scDbE e VRO I 7 a7 7 — B H kT
N ENTESEDEZEICEY, ZNHDOBsAbE 7T 7 —E ML, ZD%, k5
AR SURMERE HATH Z 212 Lo T, Ex3XIEEx3 scDbA A 5 I BT 52 LA H]
BBE5, X, 2oLz a7 7 —EBH bic Lo THHLI7Ex3 X IXEx3 scDbid, fiE3k
DFETHERLIZLO LB LU Em WG EEEE RS,
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[0021]

[0022]

[0023]

[0024]

[0025]

AFEBHABsAbDHE DR (iv) (Ex3 scFv-Fc) 1T, Hifk (5eE 7 a7V 43 7) OVH
KOWVLE, R4 | Hieh LR R T2 B AR5 28 DHEH K ULEH DL MY
L AT ZEREIR & e — A Fv (scFv) (5HL) XIi3HiCD3HiROKT3DHEE & 'L
SO AT ZE A & T — A Fv (OHL) TEML CAHikTHD, BlbH, %
PURIT, [gCHAT DK T TV 4y TAZB W THEH O E F A 3 2CHIR
A DONEUHANZscFv THAOHL X IZ5HLOW T i —F R3S E L TRDHRY
AT FR, ROLEOE H EBRCLONAKGAICH S —F DscFvhifE AL TRHHRY
T FRO2BHFAD—ARFRIRTFROLIBRLEINDLDTHD, M, scFvIiZHE
N HHEE P2 ST LS DTS By VIR AL TOTH R, 1€
o> T, BRI NO2EED (—A) RV T FREHRBFIE R ICRATLD
HZEZ L THEEE T DT LR HIRD,

LA EDOARFEBOFE R (ii) , 5= (i) X MO (iv) DBsAbiI b E
FFCHEIRAE AL TWBTDIT, 7uT AV AICEBRERNES ThHY, X, Fiikikiztt:
M E (ADCC) R UMK A A2 (CDC) #8322 03k, B
20T, FPURICH L C M CTREA T2 HE, EWVIOEXSITIE ALV IR
92,

AZEPIBsAbDFE HOFL (v) 1X, (OH5H) — (XFFRYH—) — (BLOL) T/RE
hOEEEH T2, i, Ra | 2REOHEDOMOIRI T FRE KU 2FHD
LEMNOEARIRTFREDPEIZAATF R —IZEOFEAIN T, &L T
I NWRIRTFRHERST2HDTH D,

FFRARTFRY A —1Z, OHKTOL, W NZ, SBHE USBLA LERAI®T, R
& DR LR RN R U DTURRE S IBAL S N D THDOMRY, TDRS
7R EVRATHIRIE RS FIZIX L 7 B CIASIbNIZb DH DTN F DY ]
—EWELIZbDODOTNOERU THEM T HZEB AR TH D, E~TFRIH—
1%, BT 1 ~KI20ME DT I BRI BRY T F R Tho TEL, FFELLITHIL~
FILSEDT IR DRIRTFR | EHITHELITHRI2~KI 10 DT/ B>
BIRBRVRTFRBZETOND,

W, _ERRATFRY I—1E, SHEOSBLOR, XiZ, OHEK TOLDF DOV
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[0026]

[0027]

ITFASNTOTH RV, FIZ, IV 7 NVRIASTF RO T, WO K
NAANALEL THTH RV, BlS | AFEBBsAbDZEILOTIT, (1) NAM : OH
—5H— (NFFRYH—) —5L—OL:CAHM, (2) NEM:5L—OL— (_FFRY
> 71—) —OH—5H:CHMI, (3)NAM:5H—OH— (RFFRVH—) —OL—5
L:CAAAl, XiZ, (4)NAM:OL—5L— (7 F RV H—) —5H—OH: CAR D
W NADIETH PR E & A TR D THD,

AZEHBsAbDHE S DH (vi) (Ex3 tandem scFv) i, (BL5H) — (X7 FRYV A —)
— (OHOL) TrRah s A 32, ilb., fieb LM ER T2 B Kbk 5
28 DHEH K LB D ML AT ZE I & Te— A HF v (528 scFv) (5HL) &#iCD3
FUAOKT3DHE K CLE{ DML T IR A & T e — AE{Fv (OKT3 scFv) &%
RYRTFRY A —THINERESE T, BREL TV I NRITFRE LR
72D THD, RINTFRY 1 —IIAFEYIBsADD L OTRUME N T 50D LRk
2HDTHD, M, 528 scFvXITOKT3 scFvDUWNT IR —ARGHRY X7 FRIZBIT
DNEHANZ 2> TH BL, BT, 528 scFv& NOKT3 scFvDR & 128\ T, £ HEH
K OLEHDWTFHANREGRIZR> T RV, £OFER, R4 2BFHLHEH K UL
HONEF A2 B E T DL, AFEYBsAbDHE A DT TG SHED — AEHRY T F N
EEDLLOERD,

¥, AR DOBsAbDIE KR EHR THAEX3SEEK T D2 ODRIXTF RO LY
—HIZBWT, HED AT FEIRE LD R A HIRE A ERE T2V I —&2 5 AL T
%o ABMET, TV A —(linker) | &1, HE{ D W2 (VH) ELEH D w2k (V
L) ¢EfEA L C—AREHRNI T FRE 52X D@E 5T 24 VT RXTFR IR~
FREEL TS, T FRI T —1F, ZODORINTFREMEENICHEGELD
T—2D—AFHRIRTFFREEZHZLEOTEELO THITRHCRESILT, #l
XYL B CTIRALNTZbDOHDIWTERAFT DY 1 — 52 B E LT DD F b
BRUCTHEATAZERARETH D, T F LRI —1T, FIZIE1~H50EDT
I IRHRTF R TH - TEL FELLITRIS~3MED T I/ BRGIRD_TF R
 SHITHFELLITHI2~ 20 DT I/ BN DR T FRBZETbID, ZZ TR
FIZREA I LODEIE, NIRRT FRE BB (olding) . AV TFNADZ
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[0028]

[0029]

[0030]

[0031]

[0032]

PRIE (SR ALTFRITEA VTN DE L B ICH R T DL DHAWIEREAY
DFNDERTEPLFHFEINTEHDTH D) O¥EE, Bl I EMIEIERE D—E
HOENIZDOETEREE T AN TEL = RITBEEFo e _IEEE %
BIIBRREBEERT D,

F7o, YRV — DRI, BASNA T FROMRICH LB, KT 5 —A
FRVRTFR (BT E S SV E) I EOTENEZ B2 50D THIITLV,
BV —DORET, EHRELDONL —AEHRY T FIREINIE T THY
BOEYIEHEERDIZ A REEDLDTHHRETHS, Elig) L I —DEEIX,
FTEDEYTEHEIZ OV TEREOREEDY I —CREA L8 O—ARGHRY L7 F
RETANTBZLITEVERLU TR ETDIENTED, Vo I —IZ oW TiE, Rits
AT AT 4 K OZDBEEEANCBEEL CHRIT O R E 2 BRI 2LN TED

W, —ARERVRTFRCBITBVLEVHORLE L, N- RSl ASVL TE iz 7
—, BV CVHERL B S T DL DO(VL-Linker-VH HZEK) TH, N-Ruil23VH
TEIUTYH— BV TVLEBLE S TVDH O(VH-Linker-VL BZAR) OV
NTHoTHI,

AR O MUY SRR — EA MR DN AL T 5, AR O ML,
AIZEGEIR. AlD, 5H, 5L, OH, R FOLOREFIEL T, K& | AlFFE25 R
FLFI% 526, W ONZ, FLFIFE 527 R OFLH1E 528 (X3 — 2) 1T R&N D 7/ HERL
FlEZF 52 L0 RS,

AFEPBsADIZ B £15 B H I OUIF clEBIT e MUK R T D TH LRV K
ZHIBRIER Y, B2 0E, CLIZ k F72iE A SHOMIICHRTEHDTH RV, X, Fc
TEWCUIHEE H T, BH | IgGD v HICHRTDbOMREM SIS, CHL,
CH2 K U)CH3, W NZCLO—FIEL T, F& | Bl 529 K OELFIE 7530, Bl
FIF 53BN/ LT U BEFIEE T HbDEHFITHZEN TESH (K3—3—, X3
—4),

BT, AFEWABsADEIBIL T 52— ARV T F NIZE £S5, PreSissionfit 5, B
DR, T TRV — | VT FARTFREOT I BESIOREFLK3 3%
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[0033]

[0034]

[0035]

VX3 —4IZ/RUTz, i, PreSissionfid5i 7" a7 77— EIWHHAL 25 Tefl5 Th o
o AT 27 a7 T —EORBBITRHTHIBRIZZRL, #1241, Thrombin U'Factor Xa
LM H TN OBER LT HIEA IR, FTSECT, Fur 7 — Bl
A& ot T B R BRI 220 kD,
HIZ, EFROBRSNF G TREINDETIBELINZ BT, —EUIBEOTI
FRSE#L, KK, AL LIIAIMENT=T L BRELS Ch-> T, Tt T/ BEELFID>
DRDRYTFROMRE - WEVE, B 20T, IR OGRS R L BT REFL
TWST I/ ERRCES AR DBsAbZE LT DRI NTFREL THEM T 5255
WD, K&K, B AL LI MEND T/, AFELLIE, AET 8 (i
M JERBME T B, B BIAME T B, G AVERTEE T B, FEIK T/
M7 ) R LAEHREINDD, XL, TI/BOXKKELLZHNcE->T, BAED
ZWRIUEE RO/ AT R BANRBIC R E R BB AT, XL, FEIC
ZNOPBEEEZITIRNIIRb OB EFEL, ZO XK K, BERIIMINENS
TUBERTHRIARTF R, GIZE, HATAE R R AL (RSB R A
ROy M AEREAE) | R THRERBR L, 77~ —HEE, RUPCR
BEOYER RO FEEEEMAEDE T, BHIERTIILNAHRETH
B, W, ZHoO—EXIEMEOT I/ ES, K& AL LIS =T
JERREANL., JTEOTIUBERHNERITKTL T, 90% L, k| 4FELLIT95%LL || B
HELLIZ99% U EORFIERIEZ R THDENDZELTED,
AZEYIBsAbE I T 5 — ARERV T FRICEH ENA B XITESE =2 —R 55
B 7 (FVIXI7VAFR) OREFNL, EROBRIIF GRS IEERL S
EHTOLDTHD, TOMIT, FEFIE G FLslOHERF| D 2R E90% L L,
FELLIT95% LA L BITIFELLI1T99% LA L DBRLFIAR EIEZ 784 35 7 g Hhc 51|
OB EER Sy TE. ERROS I SUIES &SRB R % DTG I RE %A
FTLHRYNTFRET—RLTNWHEEZLNDD T, ThWo DS TH LD AFR
ORI D,

2 2DT L/ ERCH| X I ERL Y2 BT DRLF A R AT E T 572012, BeFlid
PO i e R BICHT AR S D, B 20T, — F ORI vy 72 ANHZ X
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[0036]

Y, 5 DOREFNEDT T A2 A "D BB CEATR, DB FEAITBITDT IR
BT ED I ND,, FH— DRI T 2H DN, 55 ZDOECFHIDFEY 7
HENLERIC T /MR SUIHESTFE T DA . THODORINIL, £DOFNLIZE
WTRI—ThD, 20DELFNIZIT HRCFIFRRIPEIL, ALFIH TO [F— THDHERAE
DEFNE (ET7 /ST ER ) BUT T2 H 2 RTRIND,

TZT, TRREME] &1, RYRTF RS (HHVNET L BRARLH) SUIRY IV AFR
AL (VTR EALS)) IZ BT D2 AR DEHD M TREHABRL TOLE TR
RS IFBER GO B OB EBIFRICEW TR —THILIRE TEHLI72h
DO (F) ZFEIKL, ZoDORYNTFFRFIIE o ORI X7V A F NELFI D
DOECHVHBHEDREZ BRI 2D ThD, MRMIIAS ICANTED, Z 20N
YRIVAF NEF SUIARY 7 F NS O RV Z R E § 2 7 i3 BE<amoh
TEY, THREME] (TRI—M &b S 5) R EEIL. HEETITEMTHD Bz
iZ. Lesk, A. M. (Ed.), Computational Molecular Biology, Oxford University Press,
New York, (1988);Smith, D. W. (Ed.), Biocomputing: Informatics and Genome Projec
ts, Academic Press, New York, (1993); Grifin, A. M. & Grifin, H. G. (Ed.), Compute
r Analysis of Sequence Data: Part I, Human Press, New Jersey, (1994);von Heinje,
G., Sequence Analysis in Molecular Biology, Academic Press,New York, (1987); Gri
bskov, M. & Devereux, J. (Ed.), Sequence Analysis Primer, M—Stockton Press, New
York, (1991) %) , Z->ORIFIOH FIEEJIE 4D DI AV — kiR T IRITI,
Martin, J. Bishop (Ed.), Guide to Huge Computers, Academic Press, San Diego, (19
94);Carillo, H. & Lipman, D., SIAM J. Applied Math., 48: 1073 (1988) Z£|ZBA-R&IL
TWDLDOBEFOND R, THBIZIRESNDLD TR, FRMEZRIET D
DOFFELNFTELLTCIL, RBRT2 0B B O FRb KERE A BRI S 215
DINTRE LI DOBZET oD, ZOXIRFIEIL, v Ba—F—TarF58E1
THLALTHN TV DRBZET b, Z-D>DELHIH OAHEHEZRE 5720 D
FELWa Ea—F—7nrI58kE LTt GCG 7'ur T b3y /r— (Devereus,
J. et al., Nucleic Acids Research, 12(1): 387 (1984)) . BLASTP, BLASTN, FASTA (
Atschul, S. F. et al., J. Molec. Biol., 215: 403 (1990)) &% FH15%3, Zhbic
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[0037]

[0038]

[0039]

[0040]

[0041]

[REINDHD TR, Y B TAMDFEEH T8 TED,

BT, EROBRERS 71X, FRFIE S TRINSEEALFIHHIRHDNALFHH
H72 E FERLFD /2 BDNAE AN L P e U NG FTANATIVE AL, h»o ke
FLFE 5 CARENTZE RV RTFROBRE TG EEZBEMIZRICH DEF T HRY
TFREa—RFTEDNAZELLDOTHD,

T T AT VEAE—g21E., Molecular cloning third.ed. (Cold Spring Harbor
Lab.Press, 2001) [ZFLa#k D7 iE%, HER TRMDITEHDWNTTIITHEL LT
IR THATIRITENTED, Fz, HRDOTAT TV —% 42854, Hitof
A E RO F IR THTRIZE N TES,

IATVE A= aid, Bz, Ivoh-Faba— X - ELFaTF— 3 f
12— (Current protocols in molecular biology (edited by Frederick M. Ausubel et
al., 1987)) ICFEIDF L, YER CAMDFEDH DT EITHEL D FIEITHE
S TITRITENTED, iz, HROTAT IV —%E AT D86, A6 AH N

FITFHDFEIAE > THTROIZL R TED,

APHIEIZIBT, DNADNATIFE ARIZBITHIARN V= b (stringent) 7255
0%, R | A REYAEE (B 212, RV LT IR) L IRE, ROE DA D&MD
BB E DI TERESND, T2 5, HIREEZMU 50, B ER
EEBMEEDD, FINATVE B - alBEE EAIRDICE > TAN Y
V=i — (stringency) ITHMN T 5, BIZ NATVE A B =L a BOWEHFDOFMED
AN P =TT D, TOWHESRMELE HRELREIC I > TERSh
VEREORD LIRED ERIZE o TEREOAN Ve —i3 N5,

W T, (AN D= Mok 1 L13, FHEERSIE O RIMEORED, Fl2iX, &
ROTETRIB0%LL k., I ELLITMNI0%LL E, LVIFELITRI5%LL ETHD
Io7%, BV EERA A ERFIE OB T, KRNI T VYRR SN S
IOREMEBWT D, BAERIZIE, B2, IRE60C~68CIZRBW\T, TRITA
B 150~900mM, FEL<13600~900mM, pH 6~8THAHLH7ed{hEHIFHZL
RS, AN Y= Mg D— BARBI L LTI, 5 x SSC (750 mM NaCl, 75 m
M 7B =F R A), 1% SDS, 5 x 5 o N VNEHRE0% AL AT VT ER, K142
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[0042]

[0043]

[0044]

COFRHETNATIVFAE—Ta%4T0, 0.1 x SSC (156 mM NaCl, 1.5 mM 7=
B =7hKJD.L), 0.1% SDS, R US5COELETHREFLITOHD THD,
AZEAD6FEDHHIBsAbEAE LT H—AHRYRTFREREET 5% I+ 545
RORBIANIZ 1T, YEF THIIL, DB 0B ICBIT A5 E VWA
AR AR HRD, ZO—FIEL T, AT RT 4B B BEFA O MR
WZBIL GRS TV A _EFEORFEFSCIR 1 OFEEE . FRIC, e, 2, 11120
AR T DR HRD, . APHED FEHEF) G E N 7=56HOL, OH5L, 5H
L (528 scFv), OHL (OKT3 scFv), OH-Fc (eMi{LOKT3HifAFc k), & 'OL-C
LEMILOKT3FLALE) D SR E AT ¥ —1TEH EN D EFERIL 2T, KFTFX
RUZERESN VB HETEMILEN2b O THD, BN LOKT3Hik 2413
5 IEH MK, CH1, CH2, CH3, R U'CLIZENgGIHRHERDLDTH S,

Meb gk Lid, Mg 7 a7y (LI e ML) O RIZESEIRIC 31T AR
YL E RN (complementarity—determining region; CDR)D#EF D72 &1 — Iz
W, TR, Tovb, FRETHX Vo L5k dEe Y (R —Fiik) THY BT
AORREME, Bl B ORES12H T HCDR ICH KT 2EEICL o TEREIN T
WAPLIEE BT D, WLODDHFEIZBWT, EMuE /a7 Y OFvIZ L — AT —
7 (FR) BEB ST DIHEMERIZL > TEBSNIGAbH D, IHIT, BNk
L, LI MBI UOEAINZCDR F2i37 L — AU — 7| DOV
BWTHRHENRWEBRELE HED, ThbDOWZEI, PiikOHiEE SHICENZ
HDHHWIIBERDDETHTDITTION D, BIZFHELLIL, Jones et al., Nature 3
21, 522-525 (1986); Reichmann et al., Nature 332, 323-329 (1988);EP-B—239400;
Presta, Curr. Op. Struct. Biol. 2, 593-596(1992); 8L (’EP-B-451216 & #3435
EBTED,

ZDIIRFURD P EFEIROE MU I Y 2 T AFD F B> TEET DL
BHIRD, FlZIX, LI MR R R T —HiRD 3R ITTA L/ T 0T Y BT )V
AL, B4 OBESNENULA L 4T3 5 TRICEY, e MY EHT AT 3
END, SRITLAL/ T a TV BT NVE, BEFITITEFDN TN, BIZHERIZ
DUVTIE, W092/22653% 2 T2 L8TED,
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[0045]

[0046]

[0047]

[0048]

[0049]

o T, EMEYEE = A FIROFIE L <, AIZE SRR 331 A AR E HER (C
DR) 23U AFURERTHY , ZDMMDE 5 BN R ThAFiikE T 528
BTED,

AFEPTIIEIT, EMIULIZ I > THUR B & ORIR T B 5 ER 72858855
DT, —AREHRIRTF RO Y7207, Fi] 218, CORMEIEICEEL 5.2 57 HE
PRHDTL—LT—7 (FR) TOEL, F 213, canonical AL X idveriner BLFiZ
B TEA AR RIS B8 L > CeMIU LR DB RE DS EE 52
EHRD,

ARFEP O MUY s RE It AP MR T O B —ARERY T FRIC
EIC, TRV T ake v KB Tahk s R AL ST ek
F VAR BENDHIF = Tube L I TN O S EFH ERELHE S
THIRE G EZ R DL RS, AL, ZHHDA— S —HiiITMHCclassll
(R DRI N LD T A DA AKIFENT Lo I L ay TR AR 2T ]
REMERHDZERHDIVTND, BT, BUEL 72— ARERY T FRO8 H & OFE L
BERGTTDAMDIEDIT, YEFIZRNMDOZRED T FRET (FZiX, c—m
yc& 7 Je UNHis —tag) 2 DR MEIZEH eI e HIRS,

AREHDO—RER) AT F R UIEICEHE ENDEFIRE T — N 2134 %
FIZAADFETIEL ., ZDHEERTIZWE THZEBHRDS, Hl2IX, ~7 A5
RO EF K B Za— T 586 TR RIICHERT22LDTESA VXV
FFR T —TEFERTHILITEDITHIZENTES (R. Orlandi et al., Proc. Natl. A
cad. Sci. USA 86: 38333837 (1993)), LiEL7=E /77— F NGLREEEAT DA
TR —<HIRIE, 2O IR BDNADBERTR & LT 52 L5 sk B,

BARINZIT, ARHO—AGRYLTFREa—R 5813, BRcEgEsh
WEH TN THD, —AHFv ((single—chain Fv)XiZscFv]) XidHaFCR1iC
RSN E AT RT 4T _ER RS2 — R oI ES&, 20O VH
ROLVLERIOR B2 A T 2PREROL D LT 2 A2 522K o TS
FTHZERHNRD, ZZTlscFv] &, HATAERDVHEVLORAM U EEHHLTND
HDT, ERAB—RKDRIRTFFREPIZHDHDEEL TVD, —RINITIERE
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[0050]

[0051]

FvRY A7 F RIZEDIZVHEVLO R AL BRI R F RV I —E S5 AL, Hili
FEB DD E o EE B2 D2 EEFRBIZL TV D, scFvIZ- 2V Tid, Rosenbu
rg and Moore (Ed.), “The Pharmacology of Monoclonal Antibodies”, Vol. 113, Sprin
ger—Verlag, New York, pp.269-315 (1990)% 23 A LR TED,

B, — ARV AT FRICBIT MU E N2 AT IR E T — N 5 a
B DAL, LT OEMEHNCFERIN TODESC, TORIFINET I/ EERL
FNZHADEA =/ —FyTPCRIEIZEDV BRI T DL TED, i, R L1, —
ARERYRTF RNea—R§ 550 T ThHIUL, b5 K OB IR
fRi%7e<, FlZiT, gDNA, cDNA, {L2E K DNAKR UmRNAFEZZLHDHDT
b5,

BARBZIZ, cDNAGAT TV —3b, CRFECHRDOBINZEDNTAATVEF A B —
Tazdy, HDNIIRIAT—EF =AU T7 7 a(PCR) Hfffic LY SN 5 5,
— HHPESALIE, DNA 3R B~ & — IR ES L, ROTTIVE, KIEH (E. ¢
oli ) i, COS Mg, F¥A=—ANLAF—INEMII(CHOMMD) | F/2id AL /7
a7V B EALROIT e — RSO E FHIIIN AT =g S
B2 EMR T TE /7o —FAHRE SRS ELIENTED, PCR MUGIE, L%
B CAMD I EDH DT ENE B AR U BBV THZEN T
x5, B21X R. Saiki, et al., Science, 230: 1350, 1985; R. Saiki, et al., Science, 2
39: 487, 1988 ; H. A. Erlich ed., PCR Technology, Stockton Press, 1989 ; D. M. Gl
over et al. ed., “DNA Cloning”, 2nd ed., Vol. 1, (The Practical Approach Series), IR
L Press, Oxford University Press (1995) ; M. A. Innis et al. ed., “PCR Protocols: a
guide to methods and applications”, Academic Press, New York (1990)); M. J. McPh
erson, P. Quirke and G. R. Taylor (Ed.), PCR: a practical approach, IRL Press, Oxf
ord (1991); M. A. Frohman et al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002 (1988
VREITHRHEIN T FEHDNIENEEMLTZY, WELIEFEIIE> TITHIZER
TED, 72, PCR #iL, ZHITE L2 R OF Y M ANWTITHIZ LR TE, Sy
WHEEHDHNITF Y MR EE ICLVALNICEN TS T B> THRET S
ZEHTED,
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[0052]

[0053]

[0054]

[0055]

[0056]

AT VE AL —a DV TIEL. Grossman et al. (ed.), “Methods in Enzymolo
gy”, Vol. 29 (Nucleic Acids and Protein Synthesis, Part E), Academic Press, New Yo
rk (1974) 2E %L BT HIENTED, DNA ZREEBOELFIRE L, % 1XSange
r et al., Proc. Natl. Acad. Sci. USA 74: 5463-5467 (1977)7/2E 2B HITTHILNT
x5, Elo— e 2 DNA Hi4f7id, J. Sambrook, E. F. Fritsch & T. Maniatis (e
d.), “Molecular Cloning: A Laboratory Manual (2nd edition)”, Cold Spring Harbor L
aboratory Press, Cold Spring Harbor, New York (1989)% T* D. M. Glover et al. (ed.
), “DNA Cloning”, 2nd ed., Vol. 1 to 4, (The Practical Approach Series), IRL Press,

Oxford University Press (1995) 72E % B&(2CTE5,

ZHOL TS IIAR P O MU st — EA SRR 5 — A8
RYRTFRUTENICE ENDEERE TN HIEIL. BNIOEC T, YEH
(RO FERIZEVBEEFREO T FRUITI/Baea— NI ET 5L
IRTED, ZORRIZDNA AL T-HNZ WS I HER 4 DT, Mutagenesis: a Pr
actical Approach, M.J. Mcpherson (Ed.), (IRL Press, Oxford, UK(1991) {23317 5%
BBV TRENTEY, B2, A7 B E 2 R A TE G SR 2 A A TR)
ey MERFERIER ORIAT—EF =AY T 72 a(PCR) BRARIEE T
BHTEDTED,

ZIC BERBROTRE | i, BONIZAV DTV OBBRIZRBWT, T/ BEEEo
—RNF 207l —2DaRINcBIT 5, HEORHA, RAREITEBLEEHRT D,
BIZIL AV TFTNOT U REEEa— R4 5ak &2 o7 BEEra—R$
HARNZEYEHRTDLICLY—ARER) LT FREER 27 A B iR%
WETDHERDD, ZOIHNL T, AR OEMNULEINTS AT R T B EfF
BMHURE B T2 — ARV T F 2B RS,

Xt AHMEOEEFNFEHSN OB IO, T/ BARIIEREETIC, £
DfE FHIIZH >Teab (BEAR V) 2E T 35850, —AKEHRY T FREa—
NI E WA THZEHIRD, ZOINCEFaANACKETHLIZE>T E
FHRRNICIIT B —ARER) X TFRORBBRED N LEXHIERHNRD,

W, Vol — R OA——HH &, R BN EORE T LY FER O
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[0057]

[0058]

[0059]

FRIEFE BE DY R TAMOEB OB FBA VT, AR OLMILS
HREM: — R MBI AR 35— AR T FRNICETEATHZEM DR
Do

— ARV RTF R, BEFAMOFE, FIZE, a7 TR TFEXE
FEREOFBTEEAWVTCEETAIEBHRS, B T THHTFELL T,
BZIE, LR E A TAEMEE R0 — = TR F— NIRRT F—%
TERIL, 2O F— TR EMRE B EERE LY B HERSN - 1E EaE
iU T BRI T CREIBA BRI E LY ZThERIRL , B4 5ZLick>THl
WD LDBHRD, AFEPI DML B REM: — Bk TR 2R O — A8
RYNRTFRPOBRENTODIGEIZIE, B, 20X R~_7F— 2T Ehbn)
HOWTNH—FDO—REFRI T FREea— RN T AR EEILTND, ZOLED
RGEIIIELND 2BEDO R — X[ —DE EMIIE AT HIEBFEL,
BE, 2RO — AR T FROR & 2a—R 52O R — D~
B —ILEHEEDLILELWRETH D,

ZZT, MBI RE/R R B~ #—(replicable expression vector) | 8L FEE A~
4 —(expression vector) ]i&. DNA GEHI1X A TH D) DWi i (piece) VW, #%D
NAIL, £DHIZHASRODNADKT F ZAR AL DT LN TED, ARDODNAIL, £
FEDNA (heterologous DNA)ELU TEZRS IV, Db DI, XE41E EMIfIZ BV TIX
R TIIRMENRVDNA ThD, 77 —1L, S RDNAEZITEFEDNA 2@ 5)
7218 FHRUSES -0 AENS, — B, EEHRTICADE, ~7F4—1%, FE
LB RDNA LITMSITHERT 2T LR FRETHY . £LTRIFZ —BLUEDBAS
7= (443K) DNA DUV D Dar—BAEKShEG S, IHIT, ~7FZ—(35KDNA
DRIRFFR~DOEIERE TR T EDITR A RBTL AL N & T, 165 T, Ak
DNAIZE 5 Ta—RENDRIRTFRDEL D5 T BIEITARSINDZER TED

ZDEHTpA_REZ—1X, e £ T DNABLFIZFEL 51512, w872 H s
Fl|(control sequence)EZ IV IMERET 2 L5 1Z(operably) (BNH . A SRDNARFEL CX
HEI0) EHREE L OO ZDNARLFIE 5 A 45 DNAEZH(DNA construct) &5
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[0060]

[0061]

[0062]

[0063]

RL T3, £HL7=HIEBCFIE L CTiX, BB (transcription) S¥A72H D7 aE—#
—. BOLIERE AR5 D DR DA R — &2 —FELF, BH7Z2mRNAVR Y —
LFEB BN 2 —RL TWAAELY, o P — U7 F =) UALELF, R OHRE-0H
#R(translation) D& T Z Ml DELHNERFIT DD, FITIF—1X, | YEFIT
DDA TEDOBLH, F 2R, HIREF R SIWHRAL, ERIMEEE T B0~ —h —#
7 GEREET) ., V7T ARSI, V—F —RFEE2 LB CHE S I e’
HR%, ZhODATEALSI ISR, SORDNAOTEE, 142 B/, K
B DZEMHITET T YEAPEEERRL AT 52803 k5,

BT H L, STAIR, T — TR T BHOWITHMIZ S LD AR (genomic i
nser) EDLE O EBAFHETHD, — B, BWEREEOTICHHIR CEARL
DHNDBE, FEATF—IEEDST ) LEIMSIL THBIL 20T 20 D THE
Do XIE, AT EF—1LT ) ADOFITHBAENDE D TH>THIVY,

BHEMREL Y EE ITAMDEREOMIAZME A28 TEDR, FilxiE,
REH2 M5 BRREEL T, KIBEE(E. coli) ZDFUEHIKL, BT, FrA=—2 1A
25 —PNEAAMI(CHOMID) | B SRARMR & ORFFLEN M, B R:, B A%
DOEFHPZEITHZENTED,

DL E EMIC BT ARBEICIVELN I — ARV T FRIT— I 5
WSNTZRYRTFREU TR DL EIRSND D, NS 7T NV ERT-
PICEBICEASN A3 TR ORI T 52 KD, —AH
RYNRTF RSP THLEE I, B A 0EA (F1 203 FFAR-X100) %
AL TEOLDIFHEE LD AT LN TED,

FERURIEIL Y R LA DEO T IEEE B A GO TITHIZ LR R, Bl
X, B OB ERuR AT REA NI N T T o— FVEERIKE), BT, A4
T T b L CO53E, =& ) — )ik, WHHPLC, SV TOIu< 57 04—,
ANY T Fa—ATDIav N T 44— BAFT L EIIGAF U RBR a~ T
T 4— (BT ARG HT L) ya~vhT+—hi v SDS-PAGE, W7
FoULRE, ROT T4=T 40w N 57 40— ko TRl s h D, 774
=T 47w NS TT 4%, — ARV XTI FRIBHTH XS FRET OB 1%
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[0064]

[0065]

[0066]

[0067]

[0068]

FIALTZ BB W ELWE RN O — 2> ThH B,

[, FEIN S IVe —AREHRY X TFRIIRE R I ENTNDIEHZNeDIT
ERIREIL, —ARERYRTFRE L LUEMIRBBIZ LTz ETITOTLDMAFEL
W, ORI, =& ) — VIR DT Nva— Vi, 7T =V g, RER
E DFEFERILL T EH AR OERZH AL TITHOZER RS,

B2, DOL TSN 2B DO — AR T FRESE BERL)ELYD, B
RS HiR 5y T2 0 BEL TR T 2281285 T, AFHOLNMUL Ri#RetE — &
ke RMEUR A BLE T2 L3 IR D,

DA AIRT, B D — RGNV T F R e @ R 2L B BLEICR 32812 ko T,
D AYTENEE A THRBICETIEE2EEK T2, o T, 24 0NHEIT, RY~LS
FRAGEHDWNTIF AV FAEESELIZRBICETEVORRLA L THDHD T
SEVEBVITENTEDL, TEDOEMTEMEF THbDIZTHEVOEKT, HiE
FREVOZES TE, BT, YT+ — VT 427 (refolding) EbFESZ RS, 6
SBT3 AN DAEE O FIETITHZE B R DA, B, BT HAEIZ LY,
—ARGRYRTFRE T\ 7 B T QMR (B 213, RS T =00 ) DR
R BN T T EBNFEL, ZOWFET, BEIHIA, R OBEAZ G
RICHEERMT DI T BILRIEDEEER KD LL R e THD, S
Tee MU E b Re B R B HUR D Sy BE R ONEIN S X 28 T A DR O F 1k
TITHTER KD,

AP DOEIHEMIL, AR O MUY S RETE — ERr TR, —ARSRY
NTFR, Bilg, <75 — RO EEERESNTE DD BHRITN D
DERIRGELTER THIEERHBET D, DD DEBSIE, LT OEEFNC
RENTHOBINT, AR RIS ER T MRS R T2 AR 2 RELT5 (
BEE) RS A A SRR - B - B E T DEM A AL TWDD T, AP DER
ML EZ O KO 7 EFE M) P EAI & Ui 352 LA kD,

Tz, LT OEBEFNRSNTWBEIIT, AR DO ML E e — s Bk
PiikE S eSO IRE EIE A H T oM & Ot s B MR R T2 A g
REL T AIEEMIA L A ERXTA L E M CRESE A2 LI2XY, BVER X
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[0069]

[0070]

[0071]

[0072]

[0073]

EEENA AT MBI DA DAY (Bl 21, IFN— v . GM—CSF, TFN
— o %) DEEREEHMSEDZEMBNRDOT, AR O FREN: — E5
RMFUAXITZENE TR L TEHA TOEHEMIIZ O B DRI EA5
HZEH D, BlZIE, A e T, LB OMINE & TR R RICAFH O
v MU ES RN Z HR AR AR RN T 228 I E o THA N A2 DA REARBEIN
SHBIENTES,

AFEHDE RS OF BRI, FIZIXIHR B0, EEORE, H K AEE%
DEERBITRITORIR, BEDFHERME. RO EREFICL > TYEE P EE
ROLHZENHIRD, A2 1EIOR 5 &I H H&EIZ, EEROKHEIZIGT, 7T
R bIT., B 2135 5 B CREAN DIEE MR DO A7 XU TAERIZ DWW TORIEELAE
ALT, ¥/ T, 2L TRIC, ABDEE D= O BEHEZIMELAS
HE BT T LT, e BRI AR E T HILL TES,

AFEHOEIEM L, FRpy OfEL, AR, 551k A1, 5%t
ROIFRREDEHERIFITISC T ARSI THER T HMOIEFE: LFFAFL
BB TR (FIZ0T, 0, BEH), REH ZELA. %) 2@ ERNT 2L
MRS,

AFEHOEKMEDIT, LR SREETST T, g4, WHL R, Fv, RO,
EFEAR L, v Arah T, anfNRGESR VRV —5, vf7ax< Vg
V) RO rnTe L Vs O 4 KA REE LVED,

Be5HIEEUTIE, #RIRA. IEREN, I, FBEN . FRPI P, IR, BHIRY., A5
FXARE N, UTRENRRICE DA TS . R ORHe ik R 27 A BIANZ
FBFERRETOND, AU OIS EIL, MR K0ERIIIC, EridR &
MIZIVREINDIENTED, M., AP OEFMEMERET 56T &
PEF TR E M2 A T DML TR 528D FEL W, BT, B 5
BNC AT O ML SRR M — ERr MR D IS 2 & Eitia s 2R
BTHILILES T, BERNCEIEE T OFMMICHE G S TRIZEDRFELN

o

FRptBUE RANL, —iRITIE, IO OARW OIGIEY H 2 H 5 R ORFF
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[0074]

[0075]

[0076]

[0077]

THIEDTEDHEDOLDTHY, Ff il TR OIF#ERFIE, BREE ST HE
HRBOKMERY < — Ol AL 5 | BHEET, FIXT7 v b FE T~ ou
TN EDHIIY DEREDLD THD,

AREHOERMEMIL, YEFTAMOF I, Flz0E B AKRF R ERES
B&fm. B 11=80FE AAERGMEHRE. F84TH 10 H R8T, BNatig)IE
JEREDRBEESBEIZL TENLDIBD LML BTG Gl R L CRLE 528
BTED,

723, BIHE K Oz T, JAFEIL. IUPAC-TUB Commission on Biochemica
I NomenclaturelZ L5750, HHVNIHEZ IRV TEAMICHEN SO HFEOR
BRIZEDSHDTHD,

UTIZBEBH R OEEF S B TARNE BARITHRI 55, ZhbidHic
KB DB D=, £ D BARHRBIRDBE DT TR S TV DD THS
o ZNHDBIIRIIATEH OREE D BRI Bk AR T 2720 Db D ThHHH, A
FE TR R T HRHIDHEPALIRELD, HOWVITHIRT 522K THOTIE RV,
AFECIL, AMED BARICE -3k 4 LB FTRE TH O LITHfES
HRETHD,

ETOBEF R OEEFNT, MU TEE T b 0L, EHER 2 E T2
WTEBLES D, IIEMETHIEDTELLDTHY, ZIUTYEHITEVEMT
ERRLDTHD, H. LT OEMEHNTIBT, BHTHERA IS AT, B4R
BB QN ALER 72 81X, DNA 21 —=27"T1Z J. Sambrook, E. F. Fritsch
& T. Maniatis, “Molecular Cloning”, 2nd ed., Cold Spring Harbor Laboratory,Cold
Spring Harbor, N. Y. (1989) & U D. M. Glover et al. ed., “DNA Cloning”, 2nd ed.,
Vol. 1 to 4, (The Practical Approach Series), IRL Press, Oxford University Press (1
995) ; FEIZPCR T, H. A. Erlich ed., PCR Technology, Stockton Press, 1989 ;
D. M. Glover et al. ed.,“DNA Cloning”, 2nd ed., Vol. 1, (The Practical Approach S
eries), IRL Press, Oxford University Press (1995) & 1K M. A. Innis et al. ed., “PCR
Protocols”, Academic Press, New York (1990)IZFC#k D FIEIZHEL TIT>TWABL,
FHRORIEDHDNITF Y M AV TOBEAIEENLICEMT D fE R F(protocols)
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[0078]

[0079]

[0080]

WM OB EELLEHL TS,
2ZF1 P kRN 1% A REGFRFUE D I/u—=2 7
PLEGFRILAEE £~ ABMIl A7 VR —<528 (ID: TKG0555) & H ALK S
B E AT B E I RE R 27— L0 0L TIHE, ISOGEN(= Ry ¥ —
> 4#1)% FV mRNAZ | First-Strand cDNA Synthesis Kit(Amersham Biosciences
HNZEDCDNAZHRIL 72, ZDODNAZ BB R LU ESE AL Icrn—=0 7
FA~—% AV PCREATV 628 F] ZFHIRVH(LA T5H), VL(EL F5L)DOELFIZ B B
L7, Wi\ B28TURAPEA T DNATIN—=<IT AV ZAT TN F¥—al s
2 (ATCC) IZHB VI TATCC No.HB-8509 LL CERE S TRY, 1 )b At
DPOLESIAF R TH D,
OZ#&7i3C1 — Krebber, A. et al. Reliable cloning of functional antibody variable d

omains from hybridomas and spleen cell repertoires employing a reengineered phage
display system. ] Immunol Methods 201, 35-55. (1997).
ZEH]2 Ex3 diabodyREH_7F—DERL

EAT T 48 — B BRI THDEXS diabody(PL FEx3)iZ5HOLEOH5LMD —
DO TIPEREND, BT F—3 T TITARPE LIZL > THESNLTWD
MUC1 X O*CD3%ARRIEL7=Mx3 diabody(PL FMx3)FEE AT 7 — & FL/ERIL - (H
BRABIEWO002/06486 A1Z ), BID, | IREEREILEZEALIZA-BT T~ —%&
FAVPCRIEIZ LV5HA HY IR % Ncol-Eagl CYHILL . Mx3RBI~7 & —(D—DpSNE4-
MHOLGHIMUC1HiAMUSE11 VH(EA FMH)-GGGGS(EA FGD-HLCD3FLIAROKTS V
L(EL FOL)DOMHE AHU#2 2 pRA-SHOLEAERIL 7=, RIFRIZC-DF T A~—% V5
L% HaE % EcoRV-Sacll CH{k L. pSNE4-OHML(OKT3 VH(EL FOH)-G1-MUSE11
VLA FML)DOMLE AN #2 pRA-OHSLEERLL 72, CARMANZ IR D729 Dc
—myc T FREZT W NHERLDT2% DHis—tag (Hisx6:EAF VL 6 & Ahtag) 23 31|
ICEAZN TV, ., FLCD3IHUAROKT3 (ID: TKGO0235) i HAL K N #e = F-F
JeHTht e E MBI 2 & — L0533 CIEV 2, X, OKT3HLRZEEAE T B/ A
TIR—==IIT AV BAT « INF— 3L T ial (ATCC) IZBVYTATCC No.
CRL-8001 LU TIRE ST, 20255 st BIN L AL I AFFRETH D,
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[0081]

[0082]

[0083]

[0084]

[0085]

A Ncol-5H back primer  5’-nnnccatggcccaggtccagetgeagecagtetg—3’
(A5 : 1]

B 5H-Eagl forward primer 5 —nnncggccgaggagactgtgagagtggt—3’
(A5 7 :2)

C EcoRV-5L back primer  5’—nnngatatcctaatgacccaatctcc—3’
(B3 7 :3)

D 5L-Sacll forward primer 5 —nnnccgcggcacgtttgatttccagettg—3’
(BLSE 70 4)

ZEH]3 MUV Ex3ER T-DOIESL

EMEOKT3RI IR T CICliESh TIY ., v ROKT3ICH AR T4 ITiE
PEERFFL CODZEBHEN O BIL TV DB E TR 2), BZE RIS TS
ENULOKTIRIEFHIRD 7 I/ BRRLH | &2 2l A — =T 7 PCRIEICKVEIZ T
DEEHEIT 2T, ZOBRICANAIRIBEICBITSE@MAN 2 Ve, BE=R
VCEBRL-EARBETEROWAIETOKIBE ICRBITAREABEORINITT TIZ
WESHLTND,

528 FI IO MUK IZCDR graftingt&iZ k01T, £ VH, VLENZE AR
PR FEEATV O, % CDR(complementarity determining region
YDEEEEREZ B LI L THo LLMRIMO RO FR(rame work)ZH Db MAAERSZ
BB, BIRL7ZE MR DOCDRE 5280 CDRE AL 727 2/ BERRFI B 5% 5L
KIS T HAR AT O TIRELRRICRIBH EE =R 2V, A —/3—Fv7PCR
B IVBRIETFOLAEIToT,

OZ& 332 — Adair, ]. R. et al. Humanization of the murine anti~human CD3 mon
oclonal antibody OKT3. Hum Antibodies Hybridomas 5, 41-7. (1994).
2254 eMULEX3FE A~y Z—DIER

EMILEx3 diabodyld B M L& 725HOLEOHSLD 2D 4y T-hbERIED,
RBLART X —IIEx3EARILT DK & DRBIANI X —EHITERLUT, VS| il RIS
WAL % B A LTZE-F7 A ~<—% i\ PCRIEIZEVE MY L5HE HlE % Neol-Eagl T
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[0086]

[0087]

{HAEL . PRA-SHOLDSHE AR 72, 5l EHEEEMUBOL (LT, HIZIOL)) 2G-
H7" I~ —%& AV B EcoRV-Sacll TYH{LL . OL& Af1#2 pRA-5HOL (M
fb) ZARRIL 7=, [RRRIZI-) 7T A ~—%& AV EME LOHZ #EIE#% Ncol-Eagl TYH1L.
PRA-OH5LODOHE AR | K-L7'FA~—% IV e ML L% HYlE # EcoRV-Sacl
[THLE AR X pRA-OHSL (ENEUE) ZAERIL 7o, Ex33EAT 5 — L RIBRCA SR
Wi IO De—myc X FREZT | W NTFERLOT- 8 DHis—tag (Hisx6:EAF
v eEMAtag) W HNZEAIILTNNA,
E Ncol-5H back primer 5 -nnnccatggcccaggtgcaactggttcagage—3’

(B3 %5 :5)
F 5H-Eagl forward primer 5 —nnncggccgagctcacggtaaccagegta—3’

(A3 751 6)
G EcoRV-OL back primer 5’—nnngatatccagatgacccagag—3’

(A5 5:7)
H OL-Sacll forward primer 5’ —nnnccgcggcgegggtaatctge—3’

(A3 75 :8)
I Ncol-OH back primer 5’—nnnccatggcccaggtgcaactggtg—3’

(A5 75:9)
J OH-Eagl forward primer 5 —nnncggccgagctaacggtcacc—3’

(A3 %52 10]
K EcoRV-5L back primer 5 —nnngatatcgtgatgacccagagcee—3’

(A5 5 11)
L 5L-Sacll forward primer 5’—nnnccgcggecgegtttaatttccactttggtgecac—3’

(5% 5 12)
Ehfs] 1

(D FE—DR
HIREE RN 2 E A LT-a— b F A~ —% FVPCRIEIZEVSHOL (BN LEN -
D, LA, FER) 2 HE % BamHI-Xhol TYH{LL . Bl iu R~ & —pKHI-Neo
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[0088]

[0089]

[0090]

[0091]

IZHRALTZ, K2V Ce-d 7 T4~ —% AV OHSLA IR . File 7T/~ —% A
C2nd PCRZATV "Nhel BamHI G4k, 5SHOL® L FRIZHH ALpKHI-Ex3 scDb%{E
BTz, CREMANZIIR B O Demye X7 FRET | W NTKERLD T2 DHis—ta
g (Hisx6:EAF T 6 Beffitag) B FIE AZ N T,

(2) B

Ex3-FciZOH5L, SHOL-Feh oSBT % E D HFiTlT/ERIL 72, £3'5HO
L. X "OH-FcxZNENg-hT I~ —, i-i/FA~—CHIlEZ{T 7=, itV Y CPCR
FEEMEIREAL., Sbile 7" A~ —CPCRIE#%Nhel 2Xhol TYHILL . pKHI-Ex3 sc
DbMDEx3 scDb& AtV 2 pKHI-5HOL-Fe&ERIL 7z,

() HE=DH!

Fev N TCa—j7" T4~ —% VS HOL-FeZ HiE % BamHI-Xhol TYHK L . pKHI-Ex3 sc
DbDSHOLE AL # 2 pKHI-Ex3 scDb-Fe&{ERIL 7, Ex3-Fc, Ex3 scDb-Fcidv 3
NbHFed LFRIZPreScission” v 7 7 — B G728 AL CV5,

(4) D

Ex3 scFv-FclZOHL-Fcl5HL-CLOOIBHE NS, k7" FA~—%& IV \OHLZ H4 iR
%, EblZe k7T ~—% AV T2nd PCREZATV \Nhel2Xhol TYHALL . pKHI-OH-Fc
DOHE AR pKHI-OHL-FeAfERIL 72, iV N Tg- 17T A~ —THHLEZ HiE# . S5
IZe- 17T A~ —% I\ T2nd PCRZAT\V Nhel“Nar CiH/k L, pKHI-OL-CL®OOLE
ARz pKHI-5HL-CLAAESRLL 72, i, pKHI-Neo, pKHI-Hyg /& —i3ELhEh
InvitrogentL:BLDpcDNA3.1-Neo, pcDNA3.1-Hyg D~ Vv Fra—= 7 A MNZE
HMIRQR B s 7T NS, R QR G 2h 3% B 27290 DKozak Bl S 2 E A LT
HDOTHD,

a G2 linker-528H back primer: (B33 5-:13)

ZTLL7=5 T4 95 —ggcggeggeggeteeggtggtggtggateccaggtgeaactggttcagage —3°

b c—myc & His—tag—Xhol forward primer: [BCH|E 5 14)

5’-nnncggccgaggagactgtgagagtggt—3’
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¢ signal H-OH back primer: (Bt 5 :15)

5’—gtaactgcaggtgtccactcccaggtgeaactggtgecagag—3’

d 51.-G3 linker forward primer: (B4 5-:16)
5’—ggagccgeegeegecagaaccaccaccaccagaaccaccaccacctgeageegeggegegtttaatttecacttt
ggt-3’

e Nhel-signal H back primer: [BiH|FE:17)

5’-nnngctagccaccatggattgggtgtggaccttgetattectgttgtcagtaactgeaggtgtecactee—3’

f G4 linker—BamH]I forward primer: (Bc#3& 5 : 18]

5’ nnnggatccaccaccaccggagecgecgecgecagaacc—3’

g signal H-5H back primer: [(FEc#& 5 :19)

5’— gtaactgcaggtgtccactcccaggtgcaactggttcagag—3’

h OL-precission forward primer: (B2313% 5-: 20)

5’— cccctggaacagaacttccagggegegggtaatctgeagttt—3’

i prescission—hinge back primer: [(BeA|H 5 :21)

5’ ctggaagttctgttccaggggeccgacaaaactcacacatge—3’

j CH3-Xhol forward primer: [(BeF3% 51 22]

5’— nnnctcgagtcatttacccggagacagggagag—3’

k hOL-Xhol forward primer: (B2513E 5 23]

5’— nnnctcgagcegggtaatctgeagtttggta—3’

1 h528L.—Narl forward primer: (B335 : 24)
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[0092]

[0093]

5’— nnnggcgccgccacagtgegtttaatttecactttggtgee —3°

Ehifs] 2

Ex3 scDb: R&H~7 ¥ —pKHI-Ex3 scDb% CHOMIMIZ s T- 8 AL, G418%Fte
BRGUEARE TR — =0 7% BRABRRIEZITV., MG ERBRCITMTS
ssay)& 70— A NAN —IZXO L EEARD /0 — = T &4T 5T, v—F—RML
AWM REZITV., 5548 LIEEPBSICEN %, @#EFL — 7 1=F 14—
7057 4—(CLFIMACOIZKORERIL 72, SDS-RYT 77UV T IRF VK IKEN
LA FSDS-PAGE), & U"Western blottinglZ I ¥ERLA MR L 72 (M4—1),

Ex3-Fc: F&EBil~7 4 —pKHI-OH5L, pKHI-5HOL-Fc& CHOMIfRIZ {5 -8 A
L. G418, KX U'HygromycinZ & Lo @IRGUAEAIE M TRAIV—=0 7% | ARk a2
—Z PRI AT A AT LI N 5T 4 — IR0 (K4 - 1),

Ex3 scDb-Fc: R¥~7 % —Ex3 scDb-FcZCHOMMUZBE T B AL, G418% 5
EBRTUERR TR — =078 | Ex3-FelRBRICGRRL 7z (M4 —2),

Ex3 scFv-Fc: 3~ % —pKHI-OHL-Fc, pKHI-5HL-CLZ CHOM Iz 3=
T-E AL, G418, K UHygromycinZ 7 {e@IRNPTAEREE I CRAIY —= 74 | Ex3-
FekFRRICTARIL 72 (M4—2),

ZhE BREN S BROS T RRBEIN TR T-B 005, FER% O E
TR LS -0 2N E 1 mg ThoTe,

FEhitsl 3

ATEDBsAbDKEREET AR (1) — Flow cytometric analysis

Flow cytometrylZ ZV4FEDBsAbEEx3DA- MM k3 24E G % Tz, HERIHI
(L — W FifR &L TEx3, Ex3 scDb%200 pmol, £HLA#DBsAbiZ100 pmolillz3
053, 4CTHE . 0.1%NaN /PBST2EIWashL . 2\ CHithififk &L Canti-c-myc
Uik, BB\ iZanti-human Fe
FUEAZINZ RIRROBAEEATWEICERE LT, X T 47 2 ba—) L (LA FNC)IL
BT EDBIEEATV, ROT 47 ar ba— (LU FPOZITM PR E L TT
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[0094]

[0095]

~LAKHIRZIZ %L CTIXOKT3 1gG, TFK- 1T L Tid528 [gGaEh-Eh v e
o FERIZEBLOMBUZKI L THREA T DL 53030, R it % 3 5BsAbiL
N ENIGGIZILE, HDVITET ERIZHRVEEG A Rbhz (K5),

FhE sl 4

ATEDBsAbDKERESTAR (2) — PBMC proliferation assa

ARG MY ER(PBMC)%5 X 101 /50 ml/wellb72 519129670/ L —MTEX, HH
THEEL 72K BsAbZ M2 T, 37 CT48 hrA > F aX—h&fTo7z, KV VT, 5-7 aE-
TAXT TV BrdUEM R DIV IAH EZ450 nmDBOGELRETHZLT
FAZEL7-PBMC% TE L7z, #& R, ENFcfHIA @A L72Ex3-Fc, Ex3 scDb-Fc, Ex3
scFv-FclZ BN TDARPCOPHAZ N Z 72 IR Z L3558 /172 PBMC O HE 5 1 i 23
MeRE T2, ZHT, ERFCREIRASPBMCIZ & SN ANKHI R\ ZfEAE ¢ BFcl & 7%
—IZREE L WAL T A MBS N2 72 ThDHEE 2 HILS (1X6),
FHits 5

MTS assay (Z&Y, TFK-THIEAT-LAKRIRUZ LD E U E B ESNT=0ERIE L
o BAHTUREATVY, RPMI 100mLE 72045 X 10225 L5 FHEEL , 967071
—MZ100mL T 2431, 37°CT—Re#E Lz, BEHE% B REIZRDIDIZR
PMITAI, B H L7271 —MIE B EE250mL ¢ 2401, LAK #ifidéd B HE/T
HAZ2 B EHIZRPMITAR L . 50mLF o431 (B/T ke : effector( T-LAKHNE)/targe
t(TFK- 1/ LL), 37°C C48IF L&, 7L — b B &Ik 2 BV bR, PBS 12L&V ¥k
# . MTS, PMS, RPMIZ/N X, 37°CT30~60%551> Fa~X—h, 7L —h)—F —T49
Onm DOWSGEZRIE LT,

(1) MTS 33K (CellTiter 96 AQueous Non—Radioactive Cell Proliferation Assay, Pr
omegatl: L) | PMS(CellTiter 96 AQueous Non—Radioactive Cell Proliferation Assay,
Promega £L1))

FERIT . Ex3 scDbIIMERDEx3LRIE DR K TF LI M G E S i S, &
7. Ex3-Fc, Ex3 scDb-FeidZ N ENE5, 2> DEx3DRINEDORE R LT, b
IZ, Ex3 scFv-FclZEx3M#1/10000D7 E CRIZ DR E/R L (K7),
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[0096]

[0097]

[0098]

PBMC#% FV\=MTS assayb [FIRIZ T o724 %, Ex3 scDbiXEx3& (A% F72Ex3-Fc
. Ex3 scDb-Fc, Ex3 scFv-FcDEIZ XY@V lifa S E gD Rz, PBMCTO
SR, BERIS I AT2 EC o RIS LB (K8) .

EHIZEx3 scFv-FelZBIL T, & flgGE M 2 7= P ERER TiX, BiFtik THHOKT3,
T 6528 IgGTIIIR B IR LI E EME DK T S Aoz is, SRICMBIFRDOKTS
» MUSE11 IgGORMTIT 2 EFEDOENS Ao eh -7 (149),

L5 6

2Cr release assay)

in vitro CORMIIEENEDFIIMTS assaylZ LOEMEIZIT 2203, TS
DR BA.E (growth inhibition) & #4277 45 TE/AT AR L AV D ZER T
IRV, ZOT B IRE EIEME (cytotoxicity) & T 5728 Cr release assay%

To7z,

fit RVTEx3 scFv-FcDIRE K OTURITKIF LI EMED Rbh, $72Ex3ITH~
THI1/500D%= EE CRIZ D EFM 3 Rbh iz (K10),

Ehfs] 7

Ex3-Fc & 'Ex3 scDb—Fcid, PreScission” 7 7 —BiM{LiC LW FcfE A G4
BZET, FNEN 4 T DEx3, Ex3 scDbZ BRI TEAITHREFL W5 (M1,
11),

Ex3-Fc & 'Ex3 scDb-Fc& GST-taghM L 7zPreScission 717 7 —¥ ., Glu
tathione EE/LMIIEE V2T b~ b7 57 4 —% FV N TPreScissionZBREL
720 KENT, TOT A AN T LI~ T 57 4 —% VW TR S L7z Fe ik & UNR
TH1LDEx3-Fe, Ex3 scDb-Fe& %L, Ex3%& UEx3 scDbZ i, SDS-PAGEIZLY
EAREERPED Sy T MeRB UT-, IURIL, Ex37349%, Ex3 scDb2368% TV, FEL R
{PreScission” 7 7 —€ % AV /2Ex3, Ex3 scDbOFHLARLEDOAF AMEIVREN
7= (X12),

Ehfs] 8

Ex3-Fc, Ex3 scDb—Fc#»
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[0099]

[0100]

Ex3-Fc, Ex3 scDb-Fch>b 7 m7 7 — B IZ LB 72Ex3, Ex3 scDbEfERD
F RIS HIMACIZE YRS 72Ex3, Ex3 scDbEDSHRED Ll 2175726 1Al
HEERBREIT o7z, FR. 707 7 —BW I IOFARL -2 O 5 TIER%E D
EEEZF LTI, > OUEROTTHE THBLL72Ex3, Ex3 scDbIDHWEIRERL
72 (X13),
W IZFcA @A LT-BsAbl D H#iHZ JVEx3-Fe, Ex3 scDb-FeEIX R DMl E
PEAL TOBIEL LT o72 (K14) , ZOEWEIRIT, HERDIMACKE ST
[INEETHoTetagE DT FROAMMET/NRICIZ 7228 FEEENEIC LDk
BEORIENE DI, 707 7 —E% AV 2Ex3, Ex3 scDbDFHRED A A
RS,
Fhitsl 9
Ex3 scFv—Fc® :

SCID=TREMIAL ., 1054 H %125x10 A D TFK-1#If %~ 7 R FHERLE,
TFK- TR A% 10 H 4 (B4 mm?)>5H6 mm), 2x10°EDT-LAKHE K UL~
20 (500IU)EEx3, i TMZEx3 scFv-Felijlia4 Hidfke TRHIREVEA L, —#EH
TLIEERATEL, RRLERIDEBHRMAER L,

ot R NG A iR Uit 72 T-LAKA I B B G AF 2 bb | Ex3%20 1 g/mouse/d
ayf 5-L7eBECIL, ARTORERE FHBL T 2B OMER R Rohz(K15), —F
. Ex3 scFv-FcldT-LAK#f & 2 8 5- U 7o CH T RE R LTz, Zhid
DB, BHDIFCHEIRIZ L > CADCCRFHEI NIRRT HEE 25N
U COR B BRSO IR RS bl B,
Fhafl 10

b
1)

I
S

RPN EIR NN—E 7T 25585 3 DHER2LEX3 scFv-Feh3 ik 3 HDEGFROD
FUR DG DML A M FIESK-BR3%Z FIV THBR R AT o7, Vo7 BRED A
ML OZUB I LG EM AT E T2 T HAF RMAEITARIIIK 7 R OIKI8IZ R 3L
NCET =7 Z—HfRE L TPBMCIYT-LAKAfEE AV = 5 L3V R AR,
N—kFF (Herceptin) D FER{EMMESF D—DIIFcHBE I L7ZADCCEINT
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[0101]

[0102]

WA Fclt 72— B < & FNAPBMCR =7 = 77 —fifln U CHW
7= NIV RS R 72(X16), LU bWToMiing =7 72—
faE U THWTHEX3 scFv-FeliN—t7F AR LA BERIRE R L,

Ehifs] 11

2 AR =N
B 2 OB HE T I'm

Ex3% M2 I migRe R Z HAFRMEHUAOREL B LT M17I2R 389
IREBIZ RO TRFRF L, BlG, 528 scFvEOKTS scFvERUATFRYL H—
THEFINTEAE S/ 72Ex3 tandem scFv (BEADH) | RN, FIZTAUTFca s
72Ex3 tandem scFv-Fc (3 = DR) ZAEZL | HBRH 21T o7,
ZNENDREAY 2 —1T, ARPEEIZLY TEEITHEBES N QO B5LH (528 scFv
LH7%), OHL (OKT3 scFv), OH-Fc (OKT3 HE{)FH A7 ¥ —% HIT/ERLZ(ZZ
TIXT_RTOREFEBITEMU LB OLDOTHD), £F5LH, KPOHLEZZhEh
m-n7’ I A~ —, o-bF T~ —THIREIT o7, VWV TPCREMEZIRAL . SHiZeb
75 A< —TCTPCR¥{IEH#Nhel 2 Xho T L . pKHI-NeolZH AT 5ZL T, BB
275 —pKHI-Ex3 tandem scFv&Z{ERLL 72, #iV Yy CZMDEx3 tandem scFv, &K UNOH-Fc
EENENe-hT I A~— i-j7 T~ —TCHIBEIT>7, Ht\ " TPCREMZIEAL .
EblZe—j /T A~ —"CPCREANE#%Nhel - Xhol CIH/LL ., pKHI-NeolZf AT BZLT
. FEH~2Z—pKHI-Ex3 tandem scFv-FcZfERLL7~,

ZHZh, CHOMIMIZ G THE AL, G418% & LriRIRFIAER| i TR 7Y — =2
7%, BRI a—=0 TR T T AU AT A N T T 4 — L KO RERL
L7z,
eV Y TMTS assay (ZdVin vitrofild B ERBR AT 072825, L HHBHEX3-Fek A%
L HDINTENLL LD, Ex3ZENTER TR B RN, L EDZEN b, Ex3
B ML D T HERFRAETUAR O TIVL R EEAS S 2 e REN 2LV 2 5,

m signal H-5L back primer: (Bc#3%& 5 :39)

5’ gtaactgcaggtgtccactccgatategtgatgacccagageee—3’

n 5H-G1-OH forward primer: (B2 5 :40)
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5’ ctgcgaaccgecccegecggecgagetcacggtaacca —3

o 5H-G1-OH back primer: (B33 5 :41)
5’- ccggegggggcggticgeaggtgeaactggtgeagage —3°
PEZE _EOF| H T REM:

[0103] AFEBH DML EHEREN: — B RAEHIRIZ Lo T, LY ER(T-LAK) & 3t
Be5F 5287 BT RERA TN HROGURESEDBEFEA 7]
e,



[1]

[2]

[3]
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FHRO#EIF
Freb bR R R R 75 R 1 HR 5 28 DHEH DO L MK W 25 3838 (5H) & OLE4
DOEMULATZEFERR (5L) | 3 ONZ, FiCD3FROK TIDHSH DL M, W] 25 353 (
OH) & UL DO ML R 2868k (OL) 25 &, LLFOWF O
(i) (OH5L) — (F*FRY>H—) — (BHOL) ;
(ii) (OH5L) X UM (SHOL) D 2FFD—AGHRY T F RS oe M LS
AT AT AT BRSO T —F O—ARERV T FRIZLVe U
AU CEMUAD2 ODOF cHEIRICHE AL T D HUA;
(iii) (OH5L) — (X7’ KV H—) — (FHOL), (OH5H) — ("7 FRY»H—) —
(5LOL)., XiZ. (BL5H) — (:XFFRY»H—) — (OHOL) SR % —AGHRY A~
TFRBE VEBRE N L CEMNURO2 D OF IR AL CRD PR
(V) FERDOVHEOVLE, K4 | Hieh ERMIREERER T2 8 A6 28 DL
b HEH DML R 2R g & LD e ML W 2R EIR A 5 T e — A8HFv (BHL) . X
[IHLCD3HLAROKTIDHEA DL ML AT ZE Ik K LD e MUY W 2 fHIR A 7
tr—ARGHFv (OHL) TEBL THDHUE, ;
(v) (OH5H) — (X FRY»H—) — (5LOL) ; XiZk
(vi) (BL5H) — (_XFFRYH—) — (OHOL)
AT e MU E e — B RAERRCH o T
EFED5H, 5L, OH, K TOLA, K4 | BlSIF 525, AL E 526, BLAE 527,
K OB 5 28I REND T I/ ERACH ., SUTRET X/ BRRF N B\ T — 1l i3 %k
BOT LB EH, K& BAELIIM NS = 7 L BERLS) Tho>CY %R 4
A REMCRAZEOTURRE AR 727 MBS ThHOT LR LT 5. |
FRE N L AR et — R B BLIA,
(i) DHEIELH 25 RKE LSO ML miRe t: — ERFRMPUA TH - T, it
AL AT R T AT B BRI 7w 7 — B OIWRBAT 2 A L Cey DR
IEAL TODZLE RN T 5, Bt MU R E — AR R,
(iii) OAEEZ A D5 RE L FEHO ML m A Rer: — H A ThH - T, —
AERIRTF IR T a7 7T — WL Z /T L T VRIS AL TVWa 2%
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[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

&%, AiRCe ML SRR — R AR,

(ii) DEEA T 57 RE IO ML m B REtE — ke MU AR 952
FHFHORYARTFRDOHL, OHSLXIEEHOLML DRI R F R VER %
L TEMAUEDF clZRE B L THDRY T FR,

(iii) OHEIEZ A D5 RIE MO ML S REN: — B R R PR AT 53R
YRTFR,

(iv) DREIEZ A D5 RE O ML s REN: — B R R HUR AT 52
FFDORIVRTFROWTNIN—F ORI RTFR,

(i) DIBEE A T 5 RE LR O MUY migRet — ER RIEPTA, UL, 7ERE
4, 5ELII6 OV TN —IHIZFERE DRI T F Nea— N 28585 T
ERETERROBRE A T AR R/ 0—o T R F— IR BRI F—
TIAINARIE—Th%, fHRESTLHD NI Z—,

FRIAS LR D~y ¥ — T E S =15 R,

FLEM AR CHDFERE LOFE R D 1E M,

AR 1R OE AR L O Tl CHm AR BT LY | F5RIE4
L BXT6DWFT N —HHIZFED —AREHRI T FREEINL RS 52 La ks
L9 5, () OHEEELR T 55 KEL RO ML S REtE — EAFRMEHUAD R
W5,

AR 1R OE AR L O Tl CHm AR BT LY | F5RIE4
LB DOWT N —IRICFEH ORI FRERIN U RL TRz 2D
RIRTFRERHELD T il FEBRIE DI E TS, (i) Xid (iv)
OREEE A T 55 RE LR O e MUY s RE M — R RO RIS 1k,
R I3 FRE O MY L M RetE — SR BBk AR T T T — B il T
HZEIZIVFCHEM KL ey VA TIBT 52 L%, Kx . OHSL X UF5HO
LO ZFEEHDRY T F RSN DML AT R T 48 — B e AR,
X% () O EE A T 25 RE L RO e ML S RETE — Bk AR O RIS 7
%,

l

p=ql
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[15]  FHRE1I~3DOWFH—HITRS O MU mRet: — ERF R MHUAZ A R
SELTERTHILEREET DR,

[16]  JEGMKEZPEER T2, BB 5, HETIRD,/ XTI ELD DD DLDTH
HTLERB LT DFERHE 15 D EIHA A,
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[X5]
o T-LAK(CD3") . gTFK-1(EGFR")
“3 B.C. i Detecting Antibody
Fx3 %J anti-c-myc Antibody
Q
(200 pmol)
Ex3 scDb Detecting Antibody
anti-c-myc Antibody
(200 pmol)
_ Detecting Antibody
EX3 FC anti-human Fc Antibody
- (100 pmol)
_ Detecting Antibody
EX3 SCD b-Fe anti-human Fc Antibody
(100 pmol)
Ex3 scFv-Fc Detecting Antibody
anti-human Fe Antibody

(100 pmol)
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1500
= Ex3 (20 pg) + T-LAK
~+ Ex3 scFv-Fc (20 pg) ]
|
— T-LAK | _
1000 | ~
E .
é 4
2
g _
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§ :
500 | X Treatment | // ’
Day 10-13 ] _ i —
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According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C12N15/09, A61K39/395, A61P35/00, C07K16/28, C1l2N1l/15, C12N1l/19, Cl2N1l/21,
C1l2N5/10, Cl2p21/08

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
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Kokai Jitsuyo Shinan Kcho 1971-2007 Toroku Jitsuyo Shinan Koho  1994-2007
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BIOSIS/MEDLINE/WPIDS (STN), SwiggsProt/PIR/Geneseq, PubMed,
JMEDPlus (JDream2), JSTPlus (JDream2)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Hiroko KAWAGUCHI et al., “Dobutsu Saibo 1,4,5,7-13,
Hatsugenkei o Mochiita Shinki Niju Tokuisei 15,16

Kotai no Kochiku to Kino Hycka”, The Molecular
Biology Society of Japan Koen Yoshishu, Vol.28,
25 November, 2005 (25.11.05), page 769 (3P-

1227)
Y JP 2004-242638 A (Kabushiki Kaisha Tohoku 1,4,5,7-13,
Techno Arch), 15,16

02 September, 2004 (02.09.04),

All pages (particularly, Claim 26, example 12,
gsequence Nog.27, 28, 29, 30)

& EP 1454917 A2

Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T”  later document published affer the international filing date or priority
“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art
priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
18 January, 2007 (18.01.07) 30 January, 2007 (30.01.07)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

ALT, M. et al., Novel tetravalent and
bispecific IgG-like antibody molecules
combining single-chain diabodies with the
immunoglobulin gamma 1 Fc or CH3 region, FEBS
LETTERS, Vol.454, No.1-2, 1999, p.%0-94
(particularly, page 90, right column, lines 2
to 5; page 94, left column, lines 13 to 15;
Figs. 1, 5, 6)

KIPRIYANOV, S.M., et al., Effect of domain
order on the activity of bacterially produced
bispecific single-chain Fv antibodies, J.
Mol. Biol., Vol.330, No.l, 2003, p.929-111

KIPRIYANOV, S.M., et al., Generation and
production of engineered antibodies, Mol.
Biotechnol., Veol.26, No.1l, 2004, p.39-60

KRIANGKUM, J., et al., Bigpecific and
bifunctional single chain recombinant
antibodieg, Biomol. Eng., Vol.18, No.2,
2001, p.31-40

REUSCH, U., et al., Anti-CD3 x anti-epidermal
growth factor receptor (EGFR) bispecific
antibody redirects T-cell cytolytic activity to
EGFR-positive cancers in vitro and in an

animal model, Clin. Cancer Res., Vol.12,

No.1l, 2006.01.01, p.183-190

LU, D., et al., Di-diabody: a novel
tetravalent bispecific antibody molecule by
degign, J. Immunol. Methods, Vol.279, No.l1l-2,
2003, p.219-232

KIPRIYANOV, S.M., et al., Bispecific tandem
diabody for tumor therapy with improved
antigen binding and pharmacokinetics, J. Mol.
Biol., Vol.293, No.l1l, 1999, p.41-56

ASANO, R., et al., Humanization of the
bispecific epidermal growth factor receptor
X CD3 diabody and itg efficacy as a potential
clinical reagent, Clin. Cancer Res., Vol.1l2,
No.13, 2006.07.01, p.4036-42

1,4,5,7-13,
15,16

1,15,16

1,15,16

1,15,16
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Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
(See extra sheet.)

L. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee..

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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Continuation of Box No.III of continuation of first sheet (2)

The inventiong ag claimed in claims are roughly divided into the
inventions relating to an antibody having (OHS5L) - (peptide
linker) - (5HOL) , the inventions relating to a humanized diabody-type
bigpecific antibody consisting of two types of single-stranded
polypeptides (OH5L) and (5HOL), the inventions relating to an antibody
having (OH5H) - (peptide linker) - (5LOL), the inventions relating to an
antibodyhaving (5L5H) - (peptidelinker) - (OHOL) , the inventionsrelating
to an antibody having single-stranded Fv(5HL), and the inventionsg
relating to an antibody having single-stranded Fv (OHL). The matter
common to thege invention groups regides in “a humanized bigpecific
antibody containing an Fv region compriging at least two amino acid
sequences selected from among SEQ ID NO:25 (5H), SEQ ID NO:26 (5L),
SEQ ID NO:27 (OH) and SEQ ID NO:28 (OL)”.

Ags described in document 1 (JP 2004-242638 A (Kabushiki Kaisha Tohoku
Techno Arch), refer to EXAMPLE 12 and SEQ ID NOS:27, 28, 29 and 30),
“a humanized bispecific antibody containing an Fv region comprising
at least two amino acid sequences selected from among SEQ ID NO:25 (5H),
SEQ ID NO:26 (5L), SEQ ID NO:27 (OH) and SEQ ID NO:28 (OL)” hag been
publicly known. Accordingly, there is no special technical feature,
i.e., a technical feature that defines a contribution which each of
the claimed inventions, considered as a whole, makes over the prior
art (PCT Rule 13.2), among the genes ag described above.

Thus, the claims have at least six invention groups differing from
each other as follows:

1. In the inventions as claimed in c¢laimgs 1, 3, 5, 7 teo 11, 15 and
16, the parts relating to an antibody having (OHSL) - (peptide
linker) - (5HOL), and the inventions as c¢laimed in claims 12 and
14 .

2. In the inventions as claimed in claims 1, 7 to 11, 13, 15 and
16, the parts relating to a humanized diabody-type bigspecific
antibody consisting of two types of single-stranded polypeptides
(OH5L) and (5HOL), and the inventiong as claimed in claimg 2 and
4.

3. In the inventions as claimed in c¢laims 1, 3, 5, 7 to 11, 15 and
16, the parts relating to an antibody having (OHSH) - (peptide
linker) - (5LOL) .

4. In the inventiong as claimed in c¢laims 1, 3, 5, 7 to 11, 15 and
16, the parts relating to an antibody having (5L5H) - (peptide
linker) - (OHOL) .

5. In the inventions as claimed in claimg 1, 6, 7 to 11, 13, 15 and
16, the parts relating to an antibody having single-stranded
Fv (5HL) .

6. In the inventions as claimed in claims 1, 6, 7 to 11, 13, 15 and
16, the parts relating to an antibody having single-stranded
Fv (OHL) .

Form PCT/ISA/210 (extra sheet) (April 2005)
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RICBET 2 RN SN TR, ZHORHIL MEFEFRS25 (5H) | ESIER26 (51L) |
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2B F viERESGTee MU T ERAREUA) ZREBEFEETALOTH D,

T 2T, BIAESCER T (JP 2004-242638 A (BRASFtEALT 7 2 7 —) FEHEBT 12 38 L OBAIE =
27, 28, 29, 30 ZR) ITEH STV Loz, TEAIFE=S25 (6H) . BAIES26 (5L) |
BldE =27 (OH) FFASES28 (OL) mbHEIND D b 2007 I /BN
AT viEEE ST ML T EESRMEUE BDAMTH I L, EREOBA T REO R KR 22 Bl
R, T 72bh, FEROFRICFEE SN EFHPAN IR E UCTRITHMNIC R LTIT 2 BikE R
HEMFS (PCTHAIT 3. 2) 3HFELRNY,
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