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The clinical potential of multispecific antibodies like bispecific and trispecific antibodies shows great
promise for targeting complex diseases. However, the generation of those molecules presents great
challenges as in many cases it is desired to specifically drive the specific pairing of multiple polypeptide
chains that are present in solutions. In the case of the heavy chains, there are two main regions that form a
dimer interface. One of them is the CH3 region, which has been widely exploited by inserting either charge-
pair mutations (CPMs) to steer the dimer interface or inserting large bulky residues into cavities (Knob in
Hole) to physically favor and disfavor the dimer formation. However, each of these strategies may not be
applied to every molecule and therefore there is the need for more tools. Here, we describe the engineering
of the Hinge region with a small number of mutations that are capable to alone successfully drive the heavy

chain dimerization.
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[ 337 ] The clinical potential of multispecific antibodies like bispecific and trispecific

antibodies shows great promise for targeting complex diseases. However, the
generation of those molecules presents great challenges as in many cases it is desired to
specifically drive the specific pairing of multiple polypeptide chains that are present in
solutions. In the case of the heavy chains, there are two main regions that form a dimer
interface. One of them is the CH3 region, which has been widely exploited by inserting

either charge-pair mutations (CPMs) to steer the dimer interface or inserting large
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bulky residues into cavities (Knob in Hole) to physically favor and disfavor the dimer
formation. However, each of these strategies may not be applied to every molecule and
therefore there is the need for more tools. Here, we describe the engineering of the
Hinge region with a small number of mutations that are capable to alone successfully

drive the heavy chain dimerization.
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[0060] fEAZAARYER ZMIFRGESEON— LT =F - &4
S ffEFab - Fab' ~ F(ab'), ~ Fv ~ BEg#O[ F B (scFv) BEORERR - AL —(HE
S WE 4SS AEREIE E BFabf By - fE S —(EE 7= F - —(EsE &4
{%Fabj B » S5— {45 & 4G FscFv -

[0061] A/NEBECH LIRS EERIEMHEERIURSE SR B - T8 " Fab
R EE > B R EAEGRGSS U EE A REREOIEEEAVEER "Foy RE -
Fab 5 FRELEFTA TSGR > DU ESHRAY 10 2 4 RS R SR S 58— 1 B 45 I
(CHL) - [Fjth - "FabR EE  hi—{Ef ik E OB (E#T& & (VL) AfE
E& (CL) ) ME—(EfEikEn E#ECHIER T TEE (VH) A - Fabsy
FHVEHAN RS —EH S TR Wi - Foh BRERIRKILEY) - R ER
ZURERET R (WG EHBMA=EE)  ZIEETRE T —Ei
RS —H bR - TFdR B BaskE REiE O B VHACHI &5, - Fd
F ERZFabfy BRAYEE§E4H 7 -

511 H - 4552 HEYRRAE)
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[0062] T Fab' £ | {54CHI SRl AICHI FLAT — (B2t S (A 2 HiRess
S BB TR RE AT Fab L -

[0063] TFab).F B, i & ifFab F Exg (B H B » 2 EFab H B
FE D ES R R g R — o -

(00641 "Fv, F Eb{eE &7 b BB S R BIAISS & fr B i A
B3 o 2 H AR R E O B TTEE (VH) Al (AR E O
(VL) S dEbEas o — Fasaan; - IEREamasss  SETEEI=(
CDREE (EF » DAEVH-VL F B R E RS SRS o B (sl ]
BT (UL S = (MRS BAICDRIFY H B —F ) BRI SHE
RS T > B ECERR VR & VHRIVLAT R (A4S & ir2h -

(00651 T BIGHTTSEUARF EY | 5% MscFvH BY | & HiAsE VHAIVLIE -
Hrb SRR BA ST A AR & VHAIVLE B, ARl
T o R TPV ST AR o R SRS (2RI » Bid A,
Science [F}E2], 55242:423-426, 1988 ; F1Huston=f A, Proc. Natl. Acad. Sci. USA [ZE
BIRHE 5 7, 55854:5879-5883, 1988) -

(00661 ZSKinEE | (KIS BHTEE « ST B
TR N R EREESR R ST EMEAIS KDa - 25
Cortez-RetamozoZf A, Cancer Research[JEETEIFZE] 64:2853-57, 2004 « NSikad
UM A R AN B RE T B - SREE SR RIBEER -
PIANERES « BUEERES « EESRIZENES - FERSBIE > HUBEE S (BRI B
B H, © EIVHHGEHES), - 3% S h R F B T @ F A &% B -
R A (A R L Y E SRR R (R T EmpEhE | B

"HCAb ;) - B8 - BE5E(LHYVHHERIgG2MIgGEE B EM - ZFEEE S

512 H - 452 HEYRRAE)
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A - CH2AICH34E Rl H ik DCH1 451 - 3R B8 (L VHHE S LIS
AP 45 & ( Desmyter % A, J. Biol. Chem.[4¥J{L 253551, &
276:26285-90, 2001 ) /AR T EA=SEBEM (EwertZ A, Biochemistry[ 4£#7){E
], 5414:3628-36, 2002) - RN EL B ARREALEREIVHUEG 2 A E BN
B BN B FE552005/0136049£02005/0037421 i o o] =AY 28 0] DA 5 3%

AT 2 B V-NARSOREY N AT B aS TR Bk - I H AT sefe it N R B IRGERE
HYREZR

[0067] FrnlE ARV RMENRE S ES Z 8 hz  SassmEm
BErRIEE SRR EIRRR BRI RERERE#ETZEE (VH) A
RIEEREOEGEEE (VL) -

[0068] ATCned T n[sEakir | SRR " o8&, (E# (VL)
HynaT e - B (VH) BYHEE) (RN E KBl E Ty E—F P E
SPGIRGHTTRG SHYE © 40 ER% - P SRS oI5 S AT I B A F R —fig
& I HE @S VUEREZR (FR) & > ZERERIFFIGEIZIRSTHY > |
={ECDRZ$#; - {EZRI&E 2 B-HTEHE 1 H COR Y] DUP R REZ B-IT B 4EHEIR - &
#E - HYCDRAS FHAEAR & Priss H = 4E4EHE - HEUKE 55— HICDR—E bR
S irEh -

[0069] EAFEHRTT EMGEGRIGEEEREEA LITE Ha) EFIFENE
FIPiEE > BEb) FMERPURE B R ERRVIEHE R 77k - R E AR
HTEHEME ARG TR SRR B - (1A ENNRG S EBIE
BEREEETE I B ERDURE - Z2URPURE - AP - ABRREUREUES
ARG AT - ITEGEERSR TR AERDE - AEZFMHEAE S
AP PR R ATIREENR(ERRS - 10 H AT RlgGl- ~ 1gG2- ~ 1gG3-ElgG4-AY

513 H - 452 HEPRRAE)
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[0070) WUASCRREA - flosh " EEARBURS . (2 "mAb, ) BRIEEEAE
[EURA RS R E R —TET RS - B RERGZ B AV E RS BR DA E AL A H]
RER ALY ZE BN R —B0HY « FHETA ANt B FE SR R AL AU R[S A Y
ZRTUAG LR - BERRTUAS ST B BIPR (U B8R i B S R R - vIfERAR
IR ERIBVEATRA;G - BIL0FE A S R AR 2 1% (i B B R B U BRAY
RO AR AR A A (L ok e AR BEARSLAS « W] DAGE R AR SEI R B RIAV RT3 AiG - BIanEE
FH (S R A AR LB B T AR & DA 4= FE SO 2k SRR ARk 2R (L - FITREEAERERT
YRGS PP B R I AV 2R A AR - BA SR SRR ARG -
I AR EM e e B e AP AR ITEEE T ENR S
ARG AR VAR < A N B RS HIAHRAE 2 2 B B FESp-20 P3-X63/AgS8 -
P3-X63-Ag8.653 ~ NS1/1.Ag 4 1 - Sp210-Agl4 ~ FO - NSO/U  MPC-11 -
MPC11-X45-GTG 1.7 % S194/5XX0 Bul ; FIA K BRL-& I 4HRE £ B0 a4
R210.RCY3 ~ Y3-Ag 1.2.3 ~ IR983F K 4B210 o T F A 4 AR S o 4 2 (4
U-266 ~ GM1500-GRG2 ~ LICR-LON-HMy2Ff1UC729-6

[0071] FE—EL{FH0T - FEH L N AR E MR £ « RLhR %
i) (G - A AN REREAFPFIVEERSY) ) © BE&EREEIYUCERAH
B 5 EEURERHVRRAHRE LR BT AR ARl S FRILEE AR RS TRR ARG © 12T
SRR T AT TRAIAE £ I EEE AR S S LR TR R S A &

[0072] FHFEATIB AR 2 0 WHY BEAR UG 7T LARE A SHIS R E ARV (R 4]
iy - BB EEA- B - R AREITE - BERBEX - BRI
frEadift - o] DU — S BRSSO EimAb LU T B R R E B ATmAD » 3255 E
MEE HBN4E &R TR AVAAEAIEE ST - THETEC B REHUREC AT AL & 5
TR GHIAETT ~ ERE M BT E— 2 BRHVAE T - BIICcAMPHIZE -

514 5 > 452 HEEYRRAE)
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[0073] fi—Ee&hG 7= F - AEFRVER ZUHRES EOHE G4
ot A E N e » " ANR(ERUR ) e o E (PIAERE ) EiESH
LiEask 8 N REERE BV HIERRITAR - % > NR(EHUS AT LUem eIk
AN EARVBERDIRREL < i BERDIRE T RUR R AR A, - B2 H
TURRHYIE DR s Rl B0 o By e B B R A G (2 A I AR i [ R AR BB ARG T YA
JEFRELEDR - NJR(ERIABTAIfE S )74 - Bl E a2 £/ —
o ER A DURRHEIEERAGETT (2 RAIAIRE S A FE575,585,0894115,693,762
JonesZE A, Nature[ 7K1, 5832145:522-525, 1986 RiechmannZE A, Nature[ H 741, =5
3324::323-27, 1988 ; VerhoeyenZE A, Science[FF}£2], 55239:4::1534-1536, 1988 ) -
SR o AR Y BT RG YRS A ] S A B m] S [ HYCDR ] DU RE RIS A
FMFR | - &y e ASAFR » AT LIRS B+ A SH S i B s e A B P |
HYFRAZE LA AL Y] o

[0074] $tAECHUREERVHTRE (EECTEARHN SR ERRG S
ERRvsE o) e BT o TS NEE ) BREEER EE
AFAIE R R E B YRy A B EAEE RIS © SRIHVHNES T2
NETURSH — R E T A NERRIR e Ry " RE) - AR RIEERE
B (Ig) BAREES AWM IgARSER/ N T2/ N A e NSRBI
#2 (mAb) BY—FE 40 > /N LU AR TR DURRVENY) - (A2
NFRHURS AT LU e R A B B e S R E eV S F e S AR R s A B
B/ N B N TR MEmADE Ry SIS L -

[0075) mILIGEMEHAEAEANRIEREERES R T fefE £ A AFI
Anh RHVEERBIY) CBEF Ry/NE) R ES S 2 NP - ARIEE
HYAY DL S B /(8B 2 (E AR AL RE - HAU AR BT - Bt

515 H » 452 HEYRRAE)
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[F4EL o S RLHI40 > JakobovitsZE A > 1993, Proc. Natl. Acad. Sci. USA [Z5ER}E
BB ER] 90:2551-2555 ; JakobovitsZ A, 1993, Nature [ A1 362:255-258 ; Fl
BruggermannZ§ A, 1993, Year in Immunol. [Se FFE2FEEF] 7:33 o fE AR H7AR—(@
EHIF - FEELRTS/ N B SR S R R H A AR N R R B EE B AN
BB LR » Wik&F i N\ FHE S i 1 B 1Y & N FERRHDNARER
BEHTIEAR Bl A NS RAH HokE AE AR ENY) - EREA VN AR
PRE O ERE T 2/ EEEIYIETHCE S - UEREA2HE
BERSEMNVEY) - EREBERE > ZEEERSYESHZRERER
R RN - [FFEA NHEMIEES AR BfET S EATEE - ARl
KT EATE—SAIET 2 RAIAIWO096/33735F0W094/02602 - 745 78 A A B A
PLAG HY B AL PR/ N B Y oAt 7 DA R IO S5 B B A FE 5% 5,545,807 ~ 6,713,610 ;
6,673,986 ; 6,162,963 ; 5,939,598 ; 5,545,807 ; 6,300,129 ; 6,255,458 ; 5,877,397 ;
5,874,299%(15,545,806 ; DL PCTABIWO 91/10741 ~WO 90/04036 ~WO 94/02602 ~
WO 96/30498 ~ WO 98/24893 ; DA EP 546073B1FIEP 546073A15 o

[0076] MBI ELR/INEAE A 8 A " HuMab | /& - & RIEAREDE
NEAEHE (Whly) ROk e Rk O PP 31 DR 3 PR e R PRI 2K S Y B 28
BN R E O ERNME AR (LonbergZ A - 1994, Nature [H 74]
368:856-859) - [Nt - 5%/ NEEE T/ R IgMEGHR IR DR R E A B TR
L5 [ AR A BB SRS e B PR 4 P A T e R B AR s 3 DA A =R )
N HEIgGREERER R (LonbergZ A, [G_F ; Lonbergf1Huszar, 1995, Intern. Rev.
Immunol. [[F} 6 E B84 ] 13: 65-93 5 HardingfILonberg, 1995, Ann. N.Y Acad.
Sci. [4&IFHE2FE 28] 764:536-546) o HuMab/NEHYBLH SRR MU AT H
TaylorZ: A > 1992, Nucleic Acids Research [#%B&H157] 20:6287-6295 : ChenZ A >

%16 H > 4k 52 HEEPRRAE)
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1993, International Immunology [ERPE R TE] 5:647-656 ; TuaillonZE A, 1994, J.
Immunol. [6 227 EE] 152:2912-2920 ; LonbergZ A, 1994, Nature [ 4 2R ]
368:856-859 ; Lonberg, 1994, Handbook of Exp. Pharmacology [& En&ErH L i)
113:49-101 ; TaylorZ: A > 1994, International Immunology [[E]f£ % & E2] 6:579-591 ;
Lonberg#f1Huszar, 1995, Intern. Rev. Immunol. [ [B{f& 2 B2 42700] 13:65-93 ;Harding
FLonberg, 1995, Ann. N.Y Acad. Sci.[4H&IFHEREEE] 764:536-546 ; FishwildZ
A » 1996, Nature Biotechnology [ B A% 45 1i7] 14:845-851 5 Rt R
FrA BV #EH 2305 IR GFAAERL - 552 RSB EFZE 575,545,806 ~ 5,569,825 |
5,625,126 ; 5,633,425 ; 5,789,650 ; 5,877,397 ; 5,661,016 ; 5,814,318 ; 5,874,299
15,770,429 5 DL K, 35 B & K| 2555 5,545,807  BIFEABIZESEWO 93/1227 ~ WO
92/22646 ; }xWO 92/03918 » FrH 25 @iy fafe N AT P HEYm#sh &
G FBEAAERE » AR e% ARV NG F1 2 AE NBETUBGRY BT &R BRI WO
08/24893F1Mendez=E A > 1997, Nature Genetics [ 5 ZR7E {#HE] 15:146-156F » HEE
M5 THAGFAARS R -

[0077) AFACTRHIFIAGE R 5 FVR BRI AR B RIS A AF. » Wk b A B T i 21
FAFliDowerEE A » WO 91/17271 ; McCaffertyZE A » WO 92/01047 ; L1 Kz Caton
FOKoprowski, Proc. Natl. Acad. Sci. USA [ZEEFIEEGEFEEL], 87:6450-6454 (1990)
> BB BT I LIRS ARSI - MR R BE R i 2 AR FY DUAS i 5 A4
w R GRS SR B o PIA0FveElFabR BRI EUES: - BN EHA = UE T Ih5EE
SHETLRE i LGSR LU NSRS 2 —5 A+ BN > a]DARRZ R B TARCR
iR e R ARG DMET AL B IR k2R > SR TAEUE R A A S A 38 U T 1)
REHVEE &S e BV EERF YGRS R B, - BRI > FIFIPCR 7y B EEE i AGHYFd

fEz (VH-CH1) FngsgE (VL-CL) di{EsH &l Re e e T iR El - &

517 H - 4552 HEYRRAE)
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AL B E DR AVAS ST B - (AR AR R A D RIZFHRER & 0 L
MATURSEE - SBEmURE ST K BHEFVE Fab ( H NI EEE S GRS
ST R ERHYDNARYERER S ) - AP E R/ 2E (panning ) - BINGUEE AR
RYEPIRE R BRE S A RE D - WERRE R E i N S s B Bk
A N L AT 8 E T HnBEE | (2 FJespers, L. S, %5 A » Bio/Technology
[EY)/ iG] 12 ~ 899-903 (1994) ) o Fslth » B] URS/ N B BEPRBTAGHIFA 5 BB A
FRig g R AR - AR n] DURHUR 2R H i S8R SC Fab S & - /]NEdLFd
F BRI AR A m) B IR AR - BE1 o REPTEE AR S B A M Fd 7 B S
(library ) 4H& © FTfS RV EERIEIS 5 2 AJHFab -

[0078] FrftbEfif H=tF - AR SR EEHNRESECGIE - 10
ASCFRER - flash T HUEE L (RFE R EWIEECHE 2L (25 E 4925 kDa) HI{E 2 5
ZIk (& HB%750-70 kDa) FIPUTEREEEREN - fifsE "B, 20 " R kEnK
| (5FE B R R SR AR & R R E S o & (VL) fIE—
EEREOEEIEE S (CL) AL - EBREOKHIEE S (CL)
A Fskappa (k) E¢lambda (A) - flosh " EH#E 2 " REFKECOEHE ) HiEEMK
EoRU SR E A 2 E— e BRE O EE B E (VH) ~ fERENH#E
TE4SER (CHI) -~ REBKECSHEIE - EPkE O EilE 452 (CH2) -
IR E N EHEEAE 3 (CH3) FIHFEZE AR bkE O H il E S i

(CH4) HYZRK - S A mu (n) ~delta (A) ~gamma (y) ~alpha (a) ~
Flepsilon (&) ## » HH3HIFHIAS EEEEFR HIgM -~ IgD -~ 1gG ~ TgAFIIgE -
IgGEERIFITg AZE IR HUAG E— T 4l 7> B B(Ene ke - By A KsIgGl ~ 1gG2 ~ 1gG3
FlgG4 > DL IgATRTIgA2 - 1gG ~ IgAFIIgDE RS TRy B B = (&5 (CH1
CH2HICH3) - [iIgMAIIgES#G T HYEE i B A P45, (CH1 ~ CH2 ~ CH3H

518 H - 4k 52 HESEWRRAE)

(C229776PBX20240823C.docx

109118067 FEHESE A0202 1133217201-0



1879770

CH4) -fpyEPkEH E#IEE SRR LK B (B R KE S [FREE -aha il -
A (a8 rE A CLAT RIS CHI S5 2 ) (B > (s s i 2 ] A0
e B R 0 I < RIY Z0 JUR F] AR i R A — e

[0079]) fefRrEfyE e A0t - ARV R RGE S EGRE R
pike (FEpberil T BmepymERER ) KT Blgy GRHER) - HiERTEEEWEA
[EJHRE RN A (1 (5] B PR

[0080] HE_EpAG IS EAREKEREERE - OASCHTER - iliwh

VEEE ) HIETER TR AR EIMIFTA S o EEE A ER2ERRLE
& (BEESENE T YR - QLA EFTfEAL - SUASHUA R H i e i A h A
Werr Y tn oy e EEIRER (IgA ~ IgD ~ IgE ~ IgGAlIgM) MlgiAl (IgGl ~ IgG2 »
IgG3 ~ IgG4 ~ IgAl ~ 1gA2) ~ $EERIEE I 0] DURBIA0 75 8l f HrAs [E i A
FHREBAIRSHEIE & - FT0 AR B E E I -

[0081] R _FHEHERITEE Ao - A~ e~ yEQUIVEHITE
& - Bl AM o ~ A~ e yEQURTESEIEER - £ —SEH AT ROFHRE
22Kk H1gG1 ~1gG2 ~ IgG3=klgG4 REPKE HHVEHEIEEE - A —[HE R =T -
ROFEDIREaKE NGl EREEEER - 58T
ROFhRRaE K E AHlgG2 Rk EL Y EH#IEEE -

[0082]) FE—{EE /720 - ALFAHYER: =4S A Duobody™ - HaT
HZI LA T PPty DuoBody ™ i -2 (Genmab a/S ) Blff : HIANELME B2
FEWO 2008/119353 ~ WO 2011/131746 ~ WO 2011/147986 ~ F1WO 2013/060867 -
Labrijn A FZ£ A, PNAS[ZEEIRMEERGEf7ER], 110(13): 5145-5150 (2013) » GramerZs
A, mAbs[EEEHTES], 5(6): 962-973 (2013)F1LabrijnZE A, Nature Protocols[ H ZAE
B 5251, 9(10): 2450-2463 (2014)  SZF T BT R B 27 W {18 S A0 W (s sy 56

519 H - 452 HEEYRRAE)
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— B RF B VEGUAS Y — P L &7 WA {22 SR A (S S 55— BT B MR LB Y — 1
He - PSR —FREEKEE—Piigny—(E B HA —(EE Bk 5 5
Aoy —(F 22 AN — (FESHERC S o & W BT MRS B R EHUR FAYR EI%
L > ATAE RCHY S IR RN B R SR MRS
[0083] ¥f}2DuoBody™ "2 » BHF MRS FRVEFERNEIE(CCH3%#
o B R e B EEIEE I 4 SRS A A AR AV R MU AS R AYCH3
GERERE 2 AU EE AL 2 A R B — B 2 MRS P AYCH3SE RS~ Y
M EERE G (B RS Hh Y BBz s o] D) { S #E E (& CH34S I HY
366 ~368 ~370 ~399 ~405 ~40757409 (EU4ESE ) & (2R WO02011/131746) -
AL - EERRZE BT A —(E B R MRS P A A S — (R B R SR MRS AR [E 58
R o Bl - —(F BT RS 1 B 2 28 B F405L (EU4RSR ; BREMOSERATA N
Bl 2 Brlis 224 ) > BUF405A ~F405D ~F405E ~F405H ~F4051 ~F405K ~F405M -
F405N ~ F405Q - F405S - FA05T -~ F405V - FA0SWHIF405YZE8 > — » ifiis5—(H
B RIS B 2 28 B K409R (EULRSE ; 7R 400 B 1Bk AR FEH iR oe 2
B RMEIUASHVE IO E & 1] A1gGl ~1gG2 ~IgG3sklgG4AEER (40 > AlgGl
[EIfER) - A A #&FDuoBody ™ ¥l A AU SR MRS O] DARG SRR DAL ({3
0+ FD) Fef MERTRUEFDIRE R/ B0 E 2 o BUfEDuobody ™y —1E 7%
BFELLTNE () Rt R CH3&E I T & (R U ACREZE 2 (FJK409R
FIF405L ( EF405A ~ F405D -~ F405E ~ FA05H - F4051 - F405K ~ F405M - F405N -
F405Q -~ F405S ~ F405T ~ F405V ~ FA0SWAIF405Y2e% > —) (EU%4RSE) ) 09
W EFATIEGL ; (i) TR SN e PRV R (LB R IR TR S ARIgG1 A7 TRE4
B4R 5 (i) PR AR DU —RREERIFR AL 5 DAR Gv) (ER AR B HTEE

520 H » 452 HEEWRRAE)
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NERE (MS) ZJES SRR R EY) (25 Labrijn% A, Nature
Protocols[ [ ZAEER H22], 9(10): 2450-2463 (2014)) -

[0084] 55— fieb 8 {5 8 5 52 M 45 B8 09 7 09 14 07 026 1% 38 PR VT - E9 B2 i
(Ridgway% A, Protein Eng.[ZE (9/& T2, 9:617-621 (1996) ; WO 2006/028936 ) -
fEsZEtla T - FEMEIPEgG A CH3GE S /IR R E R Bl {7228 - D T
Tg S SHSEACRRE » 3% R R A AL A R SR MU RS Y T BEGREA © AR CH3AE I WA {
EHE PR G (ERNME —E BN P YR s | ABA/ MASERE AR (FFE)
S—(EEH A EE G EREEN B | ABA KRR ER (1) < f4—
EAENLN  AABAVPTAS B e Bk i - Hh CH3GE B A #E B e W {1
2k R/ R A B 0F PR B e R AL B A T2 B T 28 - AR T R
FrEUEDRE o SRR EDURE T LA [E] — e S SR B an S R e BREE  SERE R -
FE—EEBF - 45 & gp 1 20MICD3RYE MRS B & T M, HYT366W (EU
4EYE) ZREERD TS | AYT366S ~ L368A - Y407V OEUSRSE ) 288 o {1 ILibey
7= o FEE P Y340CZE 5 [ A T MrfE | I HAEE356CZE8E 5 S354CZe 8
SIA TE#E o ECH3GEREE Y f15 | ASSHMUSER ififs - fEReb e =0
£ THFgE | 15[ AR409D ~ K370EZ84% - i AT T [1§# | 15 AD399K - E357K
ges o AL HAME R = - e —H 5] AY349C ~ T366WZEE: - i B 11 HijE
SErRE [ AE356C ~ T366S ~ L368A ~ YA07TVZERE: o {7 —Eb Bl = o {1 —(fsE
15 AY349C ~T366WZEs i H (T EHEHFS ] AS354C “T366S ~L368A ~Y407V
g o (L HAMERE = (£ —(EEF 5] AY349C - T366WZE% - 1f H {1 ¥
SRS [ AS354C ~ T366S ~ L368A - Y407TVZEsE: o {f X HAME i H=d o f£—(H
#E 5[ AY349C ~ T366WZESE: - [ HAEEHEH#T15[ AS354C ~ T366S ~ L368A -

Y407VZesE (EHBEULRSE ) -

521 H - 452 HEYRRAE)
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[0085] Hiff5eesrE M ERRHYSS—1E /7% % CrossMab$( i -CrossMab{ZiH
Wi [ & RUESH— PR RGPS - KT EHIFEEAVEICEH - THE T WiE
Rty ) AT R S TR RERC B BIAT-F 5 A0 (i) W Fab 2 — Y 8 SEATHE
i FRIEYACHR - DLG [ AR R ESHESEACHY R 581 - 25 » Ridgway® A, Protein
Eng.[E H'E T 2], 9:617-621 (1996) : Schaefers A, PNAS[ZE [ F 2 77 21,
108:11187-11192 (2011) - CrossMabB] LAZH & W EECE 2 (MHTR &S S » AT
[ W {8 2 2 BEATE - B A —(EEEARE S A &M - film2: 1P -

[0086]) T (s & B s L GRS Sl 4 & - B SISl v LS
G MER AR EUA « WASCFRA > T MR EER U, BfE—(HsE T IR
AR BB BB oS — (S 7 2 B A e Bl BUAUBC ¥ - 50 - A2 — e &
FHEH > EEEEE /D —(ERERRI LIS | A ERER - O A A ENEHE
a2/ —(ER B R IUALAT | A B R Al - 5| AE# YR R A 515 |
B e A B A AR SRV AT - AR B 720 — (A (EF IRy
FA (PIBEReEL - sHRABE BRI, ) nTHs [ AS—EEHE (LC1) F - W A —(F
HHE B EAVRE (PR LR AR, ) PT# 5| ALCI/HCI& & H
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Bz o AEHMERE ST TR T AR R &S R B L 2 R JE R E30(E R

o AEHMEHE A - TRE R T BRI R&Y10(FREE B 2 R T RyU201[ iz
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(SEQIDNO: 363 ) FI(Gly), (SEQIDNO: 364) » LR (Gly)sSer ( SEQID NO:
365) ~ F(Gly-Ala)4 1% (Ala)os © {EHEEEE 720 F - REREF{%(GlysSer), »
Hrpx=354 Hn=2 -3 -4 ~55k6 - EHEAVINERETE" L5 ) (GGGGS 5(" G4S | ;
SEQIDNO:366) ~ "L9; (GGGSGGGGS ; T " G3SGsS | ; SEQIDNO: 367) -
"L10 ; ( GGGGSGGGGS ; & " (GsS)» ; ; SEQ ID NO: 368) - LIS
( GGGGSGGGGSGGGGS ; B, M (GeS); ; ; SEQ ID NO: 369) ~ 1 " L25 |
( GGGGSGGGGSGGGGSGGGGSGGGGS ; B " (G4S)s ; ; SEQ ID NO:370) -
fE— g = EfscFvIARYVHAIVLE AT TR L1550(GaS)s L T
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[0098] o] RS AZS IR R R HR S & & O VI ER: TRV H A 548
B /. #E (Gly)sLys ( SEQ ID NO: 1) ; (Gly)sLysArg (SEQ ID NO: 2)
(Gly);Lys(Gly), (SEQ ID NO: 3) ; (Gly);AsnGlySer(Gly), (SEQ ID NO: 4) ;
(Gly);Cys(Gly)s (SEQIDNO: 5) ;GlyProAsnGlyGly ( SEQIDNO: 6) ; GGEGGG
(SEQIDNO:7) ; GGEEEGGG (SEQIDNO:8) ; GEEEG (SEQIDNO:9) ;
GEEE (SEQIDNO: 10) ; GGDGGG (SEQIDNO: 11) ; GGDDDGG ( SEQID
NO: 12) ; GDDDG ( SEQ ID NO: 13) ; GDDD ( SEQ ID NO: 14)
GGGGSDDSDEGSDGEDGGGGS( SEQ ID NO: 15) ;sWEWEW ( SEQID NO: 16) ;
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FPA CEN-ERERTREE (LA RS ) T H— (= AFPRE R - 18 a] LURE I REELA
FP BRI {51 22 {18 5 P R B B Ak B — {181 8 25 (T i g e s e PG B
A s (RO ERERUER(EAIRL) - REAER, > AT LIRS H{EDNA
JE . FRVE(L - RrAlE R T (RIS EE 2 IREYDNA{E TR BE R e Ak i 22 5
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5 A > J Biol Chem.[4=¥{EE2%3E] 277 (30) :26733-40, 2002 5 DL Shinkawa
A > J Biol Chem.[4:WEE2FEEE] 278 (5) :3466-73,2003 ) - g LT BN it
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1999) -
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[0108]) T 7rEEAvIZEL o TEASCFEL Ty BREI 22 HE , W EHRER - 15
ERARFALHVAOR BB R BT - (s L B B By A YIRS AR 4H
FALRVEASER P A 7 B VIR ER - (E ISR A & a2 S R EL - fIATPCR
EY) ~ cDNAGT FEEZ HELAIEN T - JEERRE - I RSB 5ok
AIIZEE - T EERVIZER 70 F-548 B2 0817 R BOP N EUE B KL B Re iy — 184
TR T o TE—EEENE R = MEAER E R &SRR E
I T TR AR E A FAEVTE A FIse s R Y 7% (B
#0Sambrook A > Molecular Cloning: A Laboratory Manual [4> F#E78 : EERZE T
{1 »552kK »Cold Spring Harbor Laboratory [ /4 52 # & &% ], Cold Spring Harbor [
SRARL NY [AHETMN] (1989) Hefifitt > J57%) Z8R - #R ERIEUL AR s 2 H LT
FIEECRE 78k 2/ —RAYDNABCRNA « FEEAFPHIEEATE LI & B
FER B E RN RN B IR 7 BN & Ty T s R LA/ B - JEE
FEDNAFPFI W] DAFAER PIEEERY S B3 R » HR 2 E YA TR RIS AV (F L
R - BRIESINRTE B RIA S ATamit A (T BERE 2 L R P 5 09 22 Fiti (% 5°
Ui 5 EERE AR EE PR PR /2 F 7 e R B S” - B AERNARE SRS 2 3 VA0S 0] 1
FolBg 77 1m) ; DNARG FBIRNAE g 5 A HHE 71 BARE R RNABSRYIHY S i
GSWIFFIEE " FFFY], - DNARE FEARNA# Y EA M E 751 BAR %
FARNABEEEYIHY3 W53 PP &R " N IFsl, -

[0109] AEIHBEEFE(EPERISENRAET - HERERNZ SRR
{4 B AR SUN A S TR IR 2 IR AVAZ B R S HIAZ I, © 2 B ST IR e R B AR

533 H - 4k 52 HESEWRRAE)
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S8 LA R RGET B & RIFEVIE E HI 0 > LU 5 ¢ Sambrook, FritschAl
Maniatis ( 1989, Molecular Cloning: A Laboratory Manual [ 57135858 © & 5n = T-if],
Cold Spring Harbor Laboratory Press [/% R &S == HAk+t], Cold Spring Harbor
[ AL NY. [43497N] - 8594011 ; FICurrent Protocols in Molecular Biology [&
AT FAEPIEERAT], 1995, AusubelZF A 4R#H - John Wiley & Sons, Inc. [£#HE17.L
TAHRAT > 552.10/16.3-6.48 7 ) > HuJLAHSAEZ IHR T & A5 FIX0DNA
HY-REAN/ B A R Z M E o B PR P R RS IR (Y —FB 5 ZCBA T R
F—7#2:5% SSC ~ 0.5% SDS ~ 1.0mM EDTA (pH 8.0) HYTESEMEER ~ 24950%
FHERRE ~ 6x SSCHYFEACSRENRAILYSS CREORE (BCHAIREIRYVFE SRR > B
WEFHLIS0% HERREHVFESTER - FI&Y42°CRESORE ) > LARZJ60°CHI0.5% SSC
0.1% SDSHYFMREM: - —fMiIE » SRR E R Ry AT FER R

{EFIFE{ELI68°C 0.2 x SSC ~ 0.1% SDSHYSEMH(E(:  SSPE (1 x SSPE{%0.15M
NaCl + 10 mM NaH,PO4f{11.25 mM EDTA - pH 7.4 ) & DRV CEESS AR IR4E /R
FHYSSC (1x SSC40.15M NaClA115 mMIERERES ) 5 Sl E s samk 2 (8
1T FFE1S 58 - fERE - G - o] DS e I PB ez I R o & T kIAD LA T
HE— 25 T HICH B AR ST S M A M e S 18 T M I R AR T R 5 B e O i A A IR
EEE R DU PR ERE (2 R Ala0SambrookZE A 0 1989) - EiZEEELALI
FEYIRVRERZ IR A - RERER IS RE HMAUZRIRE - EFYICAIVIZEL
FERCHT - FESCRe R ] LIRS I EE ¥z e e VNG B2 Hl e A A i P e ey — 2%
{EE R © TRRARE /NG SOffE s A BT HIFEAS RS IV R 2R B HE LRSS AR AV &
AVEE (Tm) {K5°CE10°C » HPTmHRIRLL FEZHEE o HH R/ 18(E
WEELHTHIRESCHS > Tm (°C) =2 (A+TlsERVEE ) +4 (G+ClsEHEE) -
B RS 3{FEn R B 2 RS HE > Tm (°C) =81.5+16.6 (logl0 [Na+]) +0.41
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(%G+C) - (600/N) - EHAFNFRHEAHE T e AV E - HI[Na+|(HHECRER
FEfEETHREE (HHIX SSC - [Nat] =0.165M ) - BXEAYE - B AR
BRI R 2/ VISR TR (BERERE - 2/ 188X HEE - B /D20{E%
Hlg - RED2S(EZ TR - /D30T - BCE/ D40 HEE - s
HyE 2/ DSO(ERZ TR ) o R HRTRERCHY A IR BE R R 2 /D25% (FHHREE
B E/V50% » E/V60% @ B E/VT70% A Rl tErEE/080%) - HELHLAH
SCHYASEIHIIZEE B 2/060% (R ERTEE/VT0% ~ 2/DT75% ~ 2/080%
2/081% ~ £/082% ~ %£/083% ~ £/184% ~ £/V85% ~ £/186% ~ £/087% ~ &
/188% ~ £/189% ~ £/090% ~ £/091% ~ £/092% ~ 2/093% ~ 2/094% ~ £/
95% ~ £/096% ~ £/V97% ~ £/V98%= %/ V99% H I ETE £ /199.5% ) Y]
—2E - H RSB E R E LT R - EEE R KB — 2
M o [EIR PR 22 i A/ DE 8 T EE BRSO R R P B A AE

[0110] ATATSCHTEAL - ] DURE I SE A &\ BPCREEE: - BASHIs o 24K
Y H AR AT B w5 2 TREYDNA VL BE T T By BMESRE > IR dmhih
ASHYDNA - HFE& AR & T 3 S S DN AU R A S it i PR & &

HEVERE - A > EH(EREEHRI > BRI e A e A 2 EY
100-150{EEHYZECDRIVHIRGE G EN - %252 he R I IR BRI FAEHY
HUHEEREEEYENE > flnSa 2R o ESREAIIIERREE
5 H B A B 5 | P R AR B O A/ Bl AR/ EE » T THRS ~ il AFTHUCHY
HEIERIRSEER - R GRSHVERRR B AT AR - FeER 21
= A RE B NURAS S B O WVEIRER I L - Bl B E LA B e B H S & -
HREEH AT VRS EEERNEHEE S ERS ARG
BB o AL HAME N T\ T - WINASCRTEm ey HEY - R H A E RS %R

535 H > 4k 52 HESEYRRAE)
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&S SRR A B DUER RS BRA 4SS0V R A T2 - THHHE(£{/CDR
EFI/EAEZRE NHYER S « PVERZIER e o] AR 7 = o et iR &2
Y e Bl B 51 YA R 26 - 2 "800 - ChoulierZ: A » Proteins [ZEH'H]
41:475-484,2000 ; Demarest& A > J. Mol. Biol.[4> F-2E 153 45E] 335:41-48, 2004
Hugo® A > Protein Engineering [ [9/& T F2Ei5] 16 (5) :381-86, 2003 : Aurora
A 0 EBIE A B ZE 572008/0318207 Al 5 GlaserZ: A » EEHF] LB
2009/0048122 A1 ;Urech% A "WO 2008/110348 A1 :Borras A »WO 2009/000099
A2 o g 722 M E R IR EEM ] LSS DR S BT AR - #8152
SE RN/ ] LSRR -

[0111] AFIREERESERS - HESmEARHNVESRIEDIRESED
Hy—iEE A 7y (A0 mT e - B - B ~ (BafaVEEHE - FIFdR EZ) 89—
(EEC LR - fiTsE " #8 ) HIENKE O B RIS ERE 215 T A Fay
ER o FeCER (PO - B - BREERE) - Sk EHEFEEAR
Fr o BRS  IREEES - IR LB Y SRS AR RS - PN EAH TR -
WASCFER - figeE T RINEES ) B T REEER B AREEE I
TR ETE £ AR s 23R v i E B R R SRS P Y T R Y & I BRI P H [ B
ZHDNAZ+ - RIFEHES ([ EFEE AR, - 2 2e@ehig e - B AT AENE
T B H O R E B RIS EATRNABI N Y] - LR AR
PR VIXEE PPy BB B+ ~ FRER(EFFPd] - IXtliAaass & (BT o] gt 7
FERHAN A - ERI BRI TR BE - - 358+ DARSS IEFI R H L (L (E
5% o A]ER(E A R 2 R R AR 6 P Y o b RS I 1 AT A AR B B A,
BE4mE - HBLEERIAAYZ IR DA B ARG TR0 - (BB EFRER - EE 5
H 4RAE oo B LR Y 22K - Bl > AE—EeE i T =0 USR] DAY
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ffiiR2/RR = EIF6A ~ 6B ~ TA ~ TB ~ IR0 B DR H IR B A © 42
H g E » EAMDMRVPAQLLGLLLLWLRGARC (SEQ ID NO: 633)
R R R FPA IS IKELIROA ~ 6B ~ TA ~ 7B > 9RO AV 2 ARFFFIRVRE A AR
URh S - A HAE R ST - EAMAWALLLLTLLTQGTGSWA ( SEQ ID NO:
634) R BB FrFIRTHE IKELZROA ~ 6B ~ TA ~ TB > 9RO YA Ak FF3IRIRE
EoRUHRL S o 48 HAE 57T » EAMTCSPLLLTLLIHCTGSWA ( SEQ ID
NO: 635) BBy IHIERELELZR6A ~ 6B ~ TA ~ 7B » OFIOF AL ALY
R EARE S o F] DABLASC Ty 25 IR 5 B Re B A il S Y A 755
HLFEFIE$E : MEAPAQLLFLLLLWLPDTTG (SEQ ID NO: 636) ~
MEWTWRVLFLVAAATGAHS (SEQ ID NO: 637) »
METPAQLLFLLLLWLPDTTG ( SEQ ID NO: 638) -
METPAQLLFLLLLWLPDTTG (SEQ ID NO: 639) -
MKHLWFFLLLVAAPRWVLS (SEQID NO: 640) -~ I
MEWSWVFLFFLSVTTGVHS (SEQIDNO: 641) -~ HAthzR & ik (4B Baz B i
HEXIAY A H A LABIROA ~ 6B ~ 7A ~ 7B ~ OFI10 S HHIV AT 2 L iR & -
Bl LA A SR AT P E 1 AR P RTRIR -

(0112] HEAUMN - FIFATE EAIRE T DA A A IR R R MR EE B YR
BRI & A AR E R R U AR BRI R i R R NRGE S EA &
HTHIINRRR T BR P YR © AEREEE R =0 - it Ry T ST, o Bt
AR RS DL T H RS R — (BB - BT~ —(EE g5
RELHERL - EER LY - BRI IR S RN S TR - R
AR Z I I AT PP FRS ~ fZfResE G ks - ARERR(LFY ~ ARid
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AR R R 2 IR R Y 2 1 @ AT A BRI ECY e © s F 51505
By OCGm AL -

[0113] WHEHE - &R Lar 12, ®EFY - B R ZIRREERF
FIRYS ES WH VAL H B 701+ X H BRI P Rt R a Rl (B0 s Rz
%) ~FLAG ~HA (A REDRS ) ~mycER A o] EiEHiAe ATt B 55— ' 1R
W T o ZAESR I AL S IR Uit o - HelDIRE—EEEE
AMRmERAn A b eta M 2 IRHY 5 =0 o RRAIG B a] DU B gtk - (£ #1
RHRAIRRE BRI B R E I - SFE - el UM = > Pl
FEEMEREE - B bRy 2R PRITE -

(0114]) {ALE2R-H1A] LAR[ELIREY (R - 2k 5 B fig L SRR R YRR/ 2m
%) ~ EZIRRy (BRI 2kEAE ZAEYESm A A ERYRE) -~ JEary (H
KA — ORI P IR S )~ SRETECRARRY © (AL - HIRERF1HY
AR A LR AR R R EARZ YIRS ~ (RS RV E s B YiRe - ST
EY) > R ERZ AR PP LTS AR s e fE F H ] DA TS E4IAEies a1t -

(O115] AT R AN SR A A TP A (142 e 1 AT DURE F AN <3 o 2RI 35
FATENE—TEIERT - #AHY - 0] R AL R SR PR SR T E (i R/
FEPR MM ERZER A VINE (B EE R HIN I el UE B E IR EZBR A VIS E B E
HEAC B © AE—EE1FN T > AIREFYIRYSE BBV AT RE BELAIRY © It
Pa > WIRERR S AT LUSE A R = eI E T 7R el o

[o116] fmamERIAMREFY IR EEAIEUE—E1 7y - HIga](E I ol
f& (PCR) A/EFEMABECERST > HIa2k B IS B s — VB S H BN/ 2
PP A B R SRR N AH SO REARIE S - S RIRERPFISRED - AlA] LLE IRE &7 B4
GRSV B 2 558 M s (AN HEURDNA | B oy 2 A (£ P 5 IHYDNA

538 H - 4k 52 HESEWRRAE)
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F 3 o BT DURE o e 7 I (L 2 A DA B - (% B A
B~ Qiagen®FEEHTE (HIFIGEISNEIORS (Chatsworth, CA) )
SR A B AL 172 B B35 B - BT 5 A B
it E IR 1. <

(0117] B ERBES i B TR R % BB — 053 - HLte
BB A DI R - SRR SRS - AT LR AR
DMEES AR » ALK SR - FI4 - A ERpBR322 (RN
|STEAHT SRS /BB (New England Biolabs, Beverly, MA ) ) HH#UE
B A S BRI MEATE LS TEATEEE: (FIOSVAO « SN - I
% KEMECIRHE (VSV) - SCRLFEET - BIOHPVELBPY ) FTRIHAEIR
SLBNYIAAE P BEE R - — AT - TSR R T AR REAR 5 ()
40 B LS VAGERS - A LB SH RS RHIEEIT) -

(0118 #SR4% L FF ISR (ir S5 AR Wi FLAIHAE (485 <
AR TS L P S G-CIF By 6 PRTRRS - BEZFTIHT
R S 2 (BB — B RS, (RIL T R Bl & W1
FHEHL -

(0119] TSI 02 R4 [ BB ML 25 o 2 BT E ARt
A BFRECHE - SUEBET ARG TEOE | () BT S
TR (P B A - B EE - TEEEREHE) 1
FOVE ¢ (b) RTSAEAV R R ¢ B () SRR TS M B
EEEEY) o FEN TRy BEEER LR | BRI
RPUSBE A < A - HTE MR T R R U R EL T E 4
P HE TS -

EE

Jm

539 H » 452 HEWRRAE)
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[0120] =TLAfE A E A rTBE R NG A R FBR VRN b (R A ReEk
AR SRR E B B E A AT B A A L S B CE AR A e N R I
HEEHYIEBRE o AT FLE Y IAAERY i R ALY B B B R R R

(DHFR) FOERE) TR AR A o (B AL B Sii e (LR P BT T
oo RO EAS TP AR T BRI - P DUE B BRI — I E o BRI (R
AE S I A T BHERIR R R R R TR B e (bRl - b e nT e
FEENIARtS S — AN - PIA S AT ey S R M RS & E e Y — Bl
faEzH T HYDNASIEACHEND © NI - g HIDNA SR S/ K -

[0121] ZHERGE G LB FE E mRNAFIGZFE AT LT - HEL
Shine-Dalgamofy-%1] (JR#Z4¥)) 2Kozak/ 5 (BZAEY)) Rl - sz HAl
A R R 3 i AL R FBR A IR Gt - SRS iy » AEFEEE N E T\ F > —
{16242 {8 i I =] DA a] e (et 3R 22 NS i Re &S & (s (IRES) » HIE /st
H BE —RNAB g R R (1T EAE

[0122] Fe—EEF0L T - PIE B TS EAAEEER A R A B B
ST o AT LR E SRR Y ER AP PARGE HE R BB AR » (40 » A DAS Ry
RN IRRIIRBE AR RS - BURNINEFY] > ZEFF B EHE L - &REE
HEEVA LML E-1 CHHER A E B BRI E —(FR AR ) BA—(F=# 5
IR MR HERE » 2R A T Re R oc 20k - B4 mEEHEEY)
AIRE B — (S {18 TR i e (i B o 32 3R A R BL B T AR I 132 B R Rl » 1]
B BRSNS AN RIS DI BN - (EH — el e B R AR
FTeR ZIRAVBS ATV 2 -

[0123] As&IRrY IR MBI SAs B AL it i &7 i fE £ AEYRe s 2L AT
RIE IR 2 GRS 2 KAy o FEVRLED T - AASCFTE A - flosh | el e R

540 H - 45 52 HEEPRRAE)
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T RIE B (R P3| DB S A R4 5 B4 E BNV s A/ B AT R EEH 'E
ITRIE AV TR FUERE - B0 RS T AR (ERERE ) 2ERE
S 5 P 5 B e 5 | (A B2 Sl I 5 B 1 DA 15 B2 P P i e S MR A 2
FERIIRME TERZESERSFFINESE - RN - BREE T R/E3E 58 17
A CEFEIRE E sk mC RV EMsH e ) B EE LA AN RIR 28t
RS EGE R GREE e A IRy e - A AR (E R 2 2 2 RS -

[0124] B@1 RS A NS s SR E RN IS T (— L
&J1002£1000bp ) _Eifir (Bl > 5°) HYFEEEER1] o BB+ o sH Ry W fd a1 -
o7 SRR 1 K SHRC AR B T R BRI R e AR Y HE ] N HYDNAZERY
BREREER(L (BUERRNFEENFEL > 2EREE L) UEE
KPR o S— HH - $HEVENRE T — 2ot pr Hoa] R (R B RERO RN > B
PR NI Bty MR SRR © 5720 M 2B 15 £SO e B T4
SRFTRRIEY o &R HIMERE R (LR FRIFDNARE) ¥+ » LR AR RE T 5 A
skAs T o REE S R T R PR R GRS BT A S I R R RS S E
HYEE M - BEHH - (ZEHHYE I ECAH 7 AVDNA -

[0125]) AR RIS ERVEGRE) T E AP 2N - BEEHEsE T
HARF RS T - R AL BYITE AR E R TR R P AR -
HAEEEAIRNE SR EERNERATERE T 25 RE a0 RS
BRI FRSE - BRE (GEURE2) ~ FILEEINERE - SRERE
B4R E - ZEskiis - BRI KRB LU REERTRIRFE 40 (SV40) -
AR T LBV RE T E R R AL B T o IR A B T R TS
EARE)T -

F41H - 452 HEYRRAE)
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[0126] HfhEVEERHYELE+EFE(EFIRT © SVAORHAR®E) T (Benoist
FIChambon, 1981, Nature [ 5 #4]290:304-310) ;CMVEZ&ET-( ThornsenZ A, 1984,
Proc.Natl. Acad.U.S.A.[ £ B R = R #7] 81:659-663 ) ; 25 HTPA%EEI% 3 (Rous
sarcoma virus ) HY3"RALw EAHE FPAI P& RYEE T ( YamamotoZF A » 1980, Cell
[4HIAf] 22:787-797 ) ; RSO E e R E) T ( WagnerZE A - 1981, Proc. Natl. Acad.
Sci. US.A. [EEIFIERbi] 78: 1444-1445) 1 KB @i & 0 AN @75
sTEFFY1] (Prinster3s A - 1982, Nature [ 5 74]296:39-42) ; HIFZEE+ - #ila0
B-NEERERSEEN T ( Villa-Kamaroff A » 1978, Proc. Natl. Acad. Sci. U.S.A. [Z£H]
PRI FEREER] 75:3727-3731 ) ; EitacE{@)+ (DeBoerZF A > 1983, Proc. Natl. Acad.
Sci. U.S.A. [EEIFEbibidk] 80:21-25) - HEEAVES U N aEEdlE -
TR LS 2 AR EEREY) T - fER e B AEN
DR R MG TELPREIIE (SwiftS A » 1984, Cell [4HIAE] 38:639-646 ; OrnitzZ5 A -
1986, Cold Spring Harbor Symp. Quant. Biol.[ 4 8 & 4 M2 H &1
50:399-409 ; MacDonald, 1987, Hepatology [FFB/52] 7:425-515) 5 {ERERap4mAE
B EM A E ZEERPAE (Hanahan, 1985, Nature [H 28] 315: 115-122)
FEMRE R A E MY S Re bR &R AR PERE (Grosschedl A, 1984, Cell [4]
BfT] 38:647-658 ; Adames A, 1985, Nature [ #A] 318:533-538 ; AlexanderZ A,
1987, Mol. Cell. Biol. [5>F-4HAEEYIER] 7: 1436-1444) 5 {EZ A, ~ LB ~ MEAD
HER4lRE - BAEMEAY N EFLF AR EERE (Leder® A - 1986, Cell [4HH]
45:485-495)  AEMFHEAEEEECERZESE (PinkertZE A - 1987, Genes
and Devel [ZNFZF] 1 :268-276)  fEit B AEMHVo-RatE H AN &

( Krumlauf% A - 1985, Mol. Cell. Biol.[ 53 F4AfI4=4152] 5: 1639-1648 ; Hammer
%\ 0 1987, Science [F}E2] 253:53-58 ) ; LA E A EMERal -HiREE AN

F42 H - 452 HEYRRAE)
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PEHIE (KelseyZE A > 1987, Genes and Devel [E:RELEEE] 1: 161-171) 5 (5B
A BA EMEAYB-BRE H AR ESE (MogramZE A > 1985, Nature [ H 7]
315:338-340 ; Kollias% A > 1986, Cell [4HAfI] 46:89-94 ) ; A&t Ay BT Z2 4t
F B EM AR A a0 A RPER]E (ReadheadE A » 1987, Cell [4HIHf1]
48:703-712) ; FEFREHLF BAVEMAVALERE BB 2B RAPEHIE (Sani, 1985,
Nature [EZR] 314:283-286) ; FI{t T (s BA SRR MRS E UM R &
PRI#ZEAIEE (MasonE A » 1986, Science [FHE2] 234: 1372-1378) «

[0127] WL 58+ Fp 24 A SRS - LU D& S AL 4R T 4R e
RUPIRESEORHEY (Fla - B - =8 - (ZEMHVER - FdfR EY) FIDNA
AT - BE5RT BDNAMIBZUER TTH: - REEH K%J10-300 bp - fERIFREE)
FLAE i gk o W 5RT{E )7 1 AL E T B A EEITEY - O A E R TR S
K3IME - CHIAFEHAEBYER (FIKED - BEESE - HEE - off
EOMRER ) WVETHEBFFY - 280 - AR B R Eayhgsa - - A
SR ERIAYS VA0 58 ¥ ~ BN E R IIRE TR T - 2R R AR
T RS L EXEE FRRBIE R ETTiF - @E ST ] LUE AL EK
S PRI AR5 B3 (B HBRAL A7 BN S HIALBAER - PR RIS S KA
EFHEFY (FTEFYIEEREIL) WFFIoF A& » DUeEEN
ARSI - SRR IRERATE e 51 Ry BEEERUA PR EE AR H A 015 - AHIAEA YR A -
HEFAEFFITEBRARETFI] - SRETREVE G FSCHI © A2 FLE)
Yi1E T AHRE AR O R B EAth 3RS A B SR B M 55 574,965, 195 HR il . /i H &
-7 (IL-7) 8YEREFH ; CosmanZE A, 1984, Nature [H #R] 312:768 R ATHE HILAY 11>
3R - 252 A HVENE R 51 BOME 2570367 566 1 Fiiliay /0 F-452 885 HUE AL

F43 H o 452 HEYRRAE)
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KB FHZES74,968,607 AL 2 IS5 2R - V2 BEsRUE K EPEAZESR0 460 846
AT 2 R 5 22 V2 Ag R IR -

[0128] wmTrvtsnskae (B0 &S ) MEMRMRIFIREEE - ZFH
e i 2 A BT A 2 RTA TR AR RS - AL8RE T AL —(F B R AT i
HRIREFPPIE IR T > AT LUBITTHUIE S HiE i 2 aiet - AVEE SRR
B A GERZ AR PRI - A DURFREREAG 5 | A e AR - mithE
A A T A I B PRSI EE B E > BFER S ES -

[0129]) feREee b iU » o] LUK Rt A AR - R MRS & B
I [EIRE Ty Bz Bt AR ZR ERe T - AL e T30 o 5% W (AR AT LA
N EZAE RS HE A RS (IRES) [mBe HEE i BE— R M) T At (e g
B MH R mRNABE g 35 - B (U 52 W (A% 1] DARE Y W (AR ST B 1
FERIT > F (RS HoRT 25 4 1 W (FAE T 7Y mRN AR g ) 7238 -

[0130] ZA{CUHE - EFRIgG-seFvEERF R FURGE G EH » A LUK mbh it
Y% RE SETE B ERLR IS (2 B E Y SR S A X IR AH (R R B e T (B & EE R scFvAY
GEH) o HPR AR 7 B f B T 1EH E #IRES 7358 - B H e i (i
g W ([E BRI BN T2 © #HH1eG-Fab e MRS & EH > 4Rt —(H
Aoy R EVZ B rT e B E R E Y LIR A AE T - R AT o KR
#51gG-Fab 7 T-HYEEHRAVIZ B AN GRS SH — 2 Ik (B & CoRlnFabiE ke 55—
) BRI BE R —(FZFR RS T - MARASZERnVERE (& EsA - FFabdd
EEHR S ER ) AVIXRE#EE RIS RIRERE T - AR EEE 0 > A
it 2 B R PUR S & E B RYFTA $H o EREEIEI R EATAEEE IR - #1140
R —AE B 25 Ad4H 7y BETE S B R R IR A T - 15 L ARt Vi LR &ie

S R —(FEE A B ENDURE G ERATAE D

F44 - 452 HEYRRAE)
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[0131] frfEE BRI RHRIE A TR SR RN RE S EO &
&0 o By — {8 =20 2 A% B 7 - F A — (18 56 22 (18 A Y — (I8 =1 22 (18 2 2 {1 B v
% A DURF— (B 22 oo B d AC T A\ & 18 T+ A P LU TR A/ 22 IR -
RIL - AFEBIEFES VS T4 - HE e —E S (AmS e 2 RES
M HVRIAERS - WA - fiesE TIE T4 GRRSERE bEE
SES AL LR L HL It R R RN LR AL PRIV AR - S losE B A diEny (X
amaz B SEREECE B B FIABRAMRE — 2 H B ek E AR
AYESRBIH] © B E A IR o B B W (R Y2 v R E I R 2 /D — (e B 42
HIFA (BIAEE)FBaE 58 1) AU T4ifEfs " EaHs 4R, -

[0132] WLIFEMRPNEITTE » EFEEL « B - BEBRsS LR - B2EAL -
FERUESS - ARSI - DEAE-AZ M/ M ERV s Mt DA R i R4S &
EH IR ERS I L 2 AT EEE TN - BT AR SN Sy BERT TS T 4RfERY R
BIMEAL - 2F ) AREMEE 2 EEN R A BE R AT ERIHY - Il H T
A pla1Sambrook s A, 2001, [F] FH -

[0133] TETAIREEEE KRG MEERGHIRESED  ZhRES
ECMEE L EEERRSE (BETAREHL L EsEAd) NERRES
RS SEARNE TS CEESETINE) - BEEE T 4iErTEEER
AUAA SHERZE - FIOATEFREKTE « BRI EIIZ ST (ks
{LEERE (L) RFTEBRAEYE S TR S -

[0134]) REIMER TAREEFZAM - B S HAZAM - FAET
M EFEEME - FINEEKEERER KB LR > fl0 - BEER
( Enterobacteriaceae ) {5IH135:7 B /B ( Escherichia )( FIA0IABEARE(E. coli)) ~

ISR E B (Enterobacter) ~ B EE (Erwinia) ~ WEKIEEE (Klebsiella) -~

545 H 452 HEYRRAE)

(C229776PBX20240823C.docx
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BIVARE B (Proteus) ~ YOPIKEE (Salmonella) (BN E BFE/FIRE

( Salmonella typhimurium ) ) ~/VEE K H B ( Serratia ) (FIRVE VS K E ( Serratia
marcescans) ) MEEKEE (Shigella) » DUREFFIMREE (Bacillus) » I
TR (B. subtilis ) FIMAFFIIRE (B. licheniformis) - [REEIE S
( Pseudomonas ) MIFEEE (Streptomyces) - BZWMEY) > PIaamiRE ==
BHE A AR LRV EETE SCRIRE T - BRERERE (Saccharomyces cerevisiae )
BCE T RS - (MEFEZE EWMEY T RE AW o R > ZEHME
TEFIE R E AV E AT ASASC R - GINERFRERLE (Pichia) - HIANEHTEE
FEEG (P pastoris) ~ SUEEED ( Schizosaccharomyces pombe) 5 EHEERT
& (Kluyveromyces) > HLEQEEREE (Yarrowia) ; Eé4EFELE (Candida) ; i
BT (Trichoderma reesia )  FHEEARFUE (Neurospora crassa ) ; ZFHFFEREE
( Schwanniomyces ) » HIA07E FEFIEEERE (Schwanniomyces occidentalis ) 5 F144
INEE > BIAKIEEE ( Neurospora) ~ FEIEE (Penicillium) ~ KEHE
(Tolypocladium ) TN (Aspergillus) 5L - BIAFESRIMAL (A. nidulans)
FIZEAHEL (A. niger) -

[0135] FIARIRMERELIRSE & B T HYE T 4R AT DURIE A 2 4HRE 4
YiRe - MEEEBIYIAIRE < B HTEEE YA R S400 - CERIHKEEEH
2 MR B R A B DL R AH FE S 5P AT B aa1E T 4R - (1o = 3t & 1 ik

( Spodoptera frugiperda) (Fgg) ~ BRI (Aedesaegypti) (IIF) ~ HEL
iy (Aedes albopictus) (B(+F) ~ BRESUE ( Drosophila melanogaster) (&
if5 ) FOZZEE (Bombyx mori) - FINEEZLILIRAHRERY 2 AR IR A AR BI1SHY
P & TR SR ( Autographa californica ) NPVHEYL- R ER 12 ENPVHYBm-5
Bk -

F46 H > 452 HEEYRRAE)
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[0136] #FiEBWE L4NTE HEAGTE T - Bt R EEEE TR
GEOCRAEERIERF o 7T AFRIE LA LB AL 2 A 2R
HEFRERRE » 7158 ERAREEY) R0 (American Type Culture
Collection "ATCC RV A {CAHAE % BFE(EA R FE & B UV Chinese hamster
ovary ; CHO) 4Hffd > E$ECHOKI14HAE (ATCC CCL61) -~ DXB-11 - DG-44F1
B & ELUI A 4RFf/-DHFR ( CHO > Urlaub% A > Proc. Natl. Acad. Sci. USA [ZE[EF}
Ehebe] 77: 4216,1980) 5 &LSVAOE(LHVERE CVI4HAEAH (COS-7 » ATCC CRL
1651)  AREAGES £ ( 293402 AR 8878 AT A0 338 B Hh A2 R 92934 A[9( Graham
% A, 1. Gen Virol. [ iR 22 555]136: 59, 1977) 5 4&2 B E4HA (BHK » ATCC
CCL10) ; /NEZEFCFIZHAE (sertolicell) (TM4 > Mather, Biol. Reprod.[4: 8 4
P)E2] 23: 243-251, 1980 ) ; JERE4HAE (CVI ATCC CCL 70) 5 FEMNERIEE 4/

( VERO-76 » ATCC CRL-1587) ; N\ E%ERE4HAE (HELA » ATCCCCL2) ; A
=R (MDCK » ATCC CCL 34) #7588 (buffalo) A EFF4HAE (BRL 3A >
ATCC CRL 1442) ; A\Ffi4ff (W138 » ATCCCCL75) ; AFF#4HRE (Hep G2
HB 8065) ; /NEAFLBRRERE (MMT 060562, ATCC CCL51) ; TRI4HFE ( Mather
5 A > Annals N.Y Acad. Sci.[AF4TRME2[74F %] 383: 44-68, 1982) 3 MRC S4HFHEL
FSA4HRT ; T FLENY) B R AHREAN S HAM 4R & - (e —E 7=+ > WD
BUHREEE 2 (5B AN AR B B RS (R RS BUE I o b RIFHU RS ATARE £ - (E—1E
B /7 - CHOZRAL A A R A SRRV R BUURES & & L R A
T 4HAE -

[0137]) 15 F4HAE AT b foi i o Ae e L =i DA s A B R R B R 45
GEHBEKSHEENENERESBEEATEE S BEE T - Bk
I RIS AT RR P PIAVAR « oL - BA hERMARRCYIIRGRY 2 (Fif sk BT

547 H > 4552 HEYRRAE)
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FAAYFRE R A SN 2R R R RIRURSES S E Y - HIL - AR
PRt TR A ST R RN TURE S EE 2% - ZINEEEIE A
SR —TEE IR IR S G AR R R M PR GS E E TRV RME T 1
SEERETIEEE G NSRS E T4 I A ez EE T EL
ZERRENIRGESED -

[0138) AIAEEA A IAHIHUR &S & & E AY7E E4AE o] DI E S il A
FIEE - sEWIHam's F10 (PER8E5AE] (Sigma) )~/ MWAFEIEEE: ( (MEM) -
(PEF&H5AT]) ) ~ RPMI-1640 (PERgEAE]) AR AR B A A R &
( Dulbecco's Modified Eagle's Medium ) ( (DMEM) - FEfRIENE]) ) FHE
SPEEEA NSRS AT A -HamPF A, Meth. Enz.[B§E2 /5751 58: 44,1979
Barnes ¢ A, Anal. Biochem.[ 73 /T4 #1{EE8] 102: 255, 1980 ; == B & F| FE 5%
4,767,704 ; 4,657,866 ; 4,927,762 ; 4,560,655 ; 55,122,469 ; W090103430 ; WO
87/00195 5 B35 B AIEE 530,985 fif iftay (R el & B ] A fETE T 4REnviE &
B o DVEERY > B EERER A OV E—TE O IR R E R/ A A R R T (FI0
RS  EEEONE L ERRT) B (PRORH - §5 - SRR ) -
TRl (PIQIHEPES ) ~ &5 M: (PIORREAIE ) ~ iR (FIofEiEE=
(Gentamycin™ ) Z21)) ~ & LR (EFE M E DML MEH RE#E NHTRES
RIEFAIIRLEY)) MaaRRESEEE R - 0 EEEEREZE
SRR B ARV E A ALY - BB - PIADRE - pHS - RJeAT
EREE IS P 0 BRI T AR — L (E R RV IR - Sl H TR SRS TR I g & 2ka 2
B 2 7Y o

[0139] {EEEfs FAAEE - BREMEDIRGESED o UL ~ 124
BZEMFES - LI ER b EAT - SHEERNEANRESED -

F 48 H - 4k 52 HESEYRRAE)
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AIME Ry S — (0B - BIA0FE thdk L B IS AR bR TE T ARRE0A R R ERRIFERIR
R o SR REMHURASSE O T DAL AP ER e et - T e+
ATHASEAT ~ B EAYE BRI EAT - (EH— e B AR B 0 ASE HGIE
PR AIACAr Bkt L - EEE AR LEREEN Ayl ~ 2By 4= Y 2KV E
& (Lindmark A, J. Immunol. Meth. [ 2752 J5 355 5E] 62: 1-13, 1983 ) - #iA
FrA/NERUE AT A A3t EEG (GussZ A, EMBO JL[EUH 77 T4 )52
EREEE] 50 15671575, 1986) - FANECA APy B E i o R BEAE s » (B0
EVE 2 o] A - tHE FIEAENE 1R e AV BV - B T e F LR B R B GO
I LIHE R IR S R B A AN A I TR - (E R & CH34E RS
F15 T » Bakerbond ABX™#5{AS (J. T. Baker, Phillipsburg, N.J.[B 205 NIEST
JRETEE]) PTRPREE - BRI E SR RUSRESES - AN E
FE S LAV BN LB 8 - RABHPLC ~ J@i &£ - SDS-PAGEFIRG B %L
Bl S FTRERY o

[0140] E{I

[0141] CHZO1

[0142] EAEZFREDIFRG S ED Y ETRAVERE M E DAY
BRI 2 BRI B HE (I BE PRAY & R - B - B EWREEEREHY
BZEOERGT o« ER—TEEN T - WER ERYFEl o B BRI R
TR e BT WEIE B WHESBEQERAFY - [F5 o FEB (e
FEFCHR sy HICH3-CH3 A » Hordd AT B AL 28 BRI R ET -

[0143] o] DA H B AR A0 A8 o Ay 0 (8] 2 6 0 (8 3 SR BB @ Fe-CH3
g (1) o s sk Fe B FI M {FFabs&h i, - I A FS1% T VERUR
FoFFFabE eV MEAE1E - BB SR A R IR T A K A T

F49 H - 4552 HEYRRAE)

(C229776PBX20240823C.docx
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FIHVECER (R RHY - (AR Felg o] DU (#EE S HCAY) (A0FeyR ~ FeRnAIClq)
MEER - e s B B A RIS - BEME s m s S aiEe
(Bl "CPPC , 1888) P/ Eay (E1-3) - {£EE - MEBEEASIA TIFERR
TS ERT &Rt - FLnar- B ha B B0y -SHEEL T MRV EHEV M BT Bl
bR o RESL > FIERAVEIMARZCR AT AE AL A R CPPAEEGHY EIFEAN Ny » S LI
— IR RSH AT HYAL LR A It AT RE 2 IR ERTRES: -

[0144] EEEZIERE ( ' PDB, ) BulEGHI A £RIgGITIARHYIHE
A4t (PDB 1HZH {£88R 1 8 /3 5c BEHYCPPCIERS b 55 - fighy iz (C242)
SEE R Wi > WE kT (i B 2420 B E RIS e H e (E2) - g
A /NEIgClTREHIEE I &SRB N CPPCIEAGHYSC BEAEE - (BB W (AP)fE 2 IRy
FPYE R ([B]3) A eaTRetErii AlgGl e Cys242 T el St B ay IR ZE iz
B - NIt AERFFCPPCIERGHY R AP IVIF L T - ALFE— &Y N A 77—
4 BB ALEREHE0L” (CZHOD) BT EHYEE: ([E4) - 38(E BT
BHIPR | BRRER S T A S BT HY B - X REr kR A S BT H s -

[0145] & 7 iabiic— ek ik 228 A PTRe Xl AEHEK 2934/
TRERI > mRETESEAML (FEAA - BEBRCEX) - & 1 EREHEENIT
Aee s WA EIRVERE (Rl | EANIEE) B BT T EIZRER YA
JEEFRIMEEREME - BUHE - SERKRIHEIERIS A Fe-CH3 & 2 H (TR 555 N 22 21T
B TR EESh | EACET ([E4-6) - R JRERVEHERZRZE (2435247 )
TFEEER LR (243%2247) W MHEER -

[0146] CHZI1

[0147] [ESb - /NERIRG2or T-HISSIE AT R > — (s iR A7 24641247
LUK e s oh B AL 244y IS EE A5 7] (B9 ) - X AL Cys2428Y T if

5550 H - 4k 52 HEEWRRAE)

(C229776PBX20240823C.docx
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ALFHACPPCIRRS » BRIERIZE - IS > BEEE A M - s 5 0] DR
BESERZERPRAIT - R G CPPCS A © Asn24641Leu24 737 &
BHVREMEIRAE N o & 7L (AR - BE(EE p B L — 8 28
MHEFE Y Ala244 > 3Z T 2R EE T o] DU SRV B E: (Asp2464T1Asp247)
e A E VAR P TRE ([E9F110) (CZHI1) - &y Iigkpsiatiy e
ME o R L VB R - NP ERNE B E  E=(HEAEE K
7= 0 Al e DUEBE) g (L (E10) -

[0148) CHZ09

[0149] #2 N2KECPPCI&E il s E 1T - LABssg e e F IRy TR tiUE
ertEEe EE _FlL  ECy22EE T HREMETEHES
Ala244Lys/AspA1Glu246Lys/AspHY[EIRF A1 Cys2395E 5 Fiffefd AW (B &5 NI E
$Z€% His237Lys/AspMIThr246Lys/Asp (CZH09) ([&7) - BRI > fEALL
CPPCHHAS FifHYCPMIE B RES S Eh EE #E (L -

[0150] CH3 CPM

[0151] [EA Fai A AL e & T HYCPM( BB (o ¥ 2858 )BT ATf# A f£Fc-CH3
& FHICPMAEE f£&HCZHO1 CZHOORICZH 12888 75+ i ARTERAY V11
CH3 CPM ( —{ECH3&HAYD399KHI55—({ECH3 & - HYK409D/K392D ) ([E11
F12) o GEFRRH - frA = (E A #EERYCPM (CZHO1 ~ CZHO9MICZHI1 )
tAEfEFc-CH3 CPM{FAL T i BB e S RC ¥ -

[0152] & /g rsilE T TRRDUSHVRZ SR 282y 2 - I TIa et
AE - BEZ ISR AR LRV BME E M E - BdgE R - CZHOL
CZHO9FICZH1 1Y TmEIEE N FAECH3-CPM vI 1B EECHZ00 (73.3°C) H1

FEFFAECH3-CPM v #ICHZO00 (70.7°C) AHEEECRERRE (F1) -

551 H - 452 HEYRRAE)

(C229776PBX20240823C.docx

109118067 FEHESE A0202 1133217201-0



1879770

[0153]) [#=11.

pAe B + CH3 CPM vll [Tml (°C )Tagg (°C)
eI G A CHZ00 (WT)N 73.3 68.9
EAEIeGHES CHZ01 N 73.4 73.8
T [g G e CHZ09 N 73.7 75.5
(EAE oGl e CHZ11 N 73.2 74.4
fEXEIo G A CHZ00 (WT)|Y 70.7 73.6
(EAE oGl e CHZ01 Y 71.9 74.2
EAEIeGHES CHZ09 Y 69.8 74.3
(EAE oGl e CHZ11 Y 69.6 73.6

[Froar i ]

[0154] 4

(V& EF]

[0155] 4%

552 H - 452 HEWRRAE)

(C229776PBX20240823C.docx
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GRllESy|

<110>

<120>

<130>

<140>
<141>

<150>
<151>

<160>
<170>
<210>
211>
<212>

<213>

<220>
<223>

<400>

ErgZHENF] (AMGEN INC.)

TR SGEH I DURETHE 5=k

A-2388-WO-PCT

TW 109118067
2020-05-29

US 62/854,907
2019-05-30

40

PatentIn FNA<3.5
1

6

PRT
NI

T

Gly Gly Gly Gly Gly Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

2

7

PRT
szl

T

2

Gly Gly Gly Gly Gly Lys Arg

1

<210>
211>
<212>

5

3
8
PRT
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Q213> ATLFH

113408 H23H FriHEIE

<220>
<223> HEEET A

<400> 3
Gly Gly Gly Lys Gly Gly Gly Gly

1 5

210> 4

Q21> 8

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 4
Gly Gly Gly Asn Gly Ser Gly Gly

1 5

210> 5

Q21> 8

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 5
Gly Gly Gly Cys Gly Gly Gly Gly

1 5

<210>

Q21> 5

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 6

Gly Pro Asn Gly Gly
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113408 H23H FriHEIE

210> 7

L21l> 6

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 7

Gly Gly Glu Gly Gly Gly
1 5

210> 8

Q21> 8

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 8

Gly Gly Glu Glu Glu Gly Gly Gly
1 5

210> 9

Q21> 5

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 9
Gly Glu Glu Glu Gly

1 5

<210> 10
Lll> 4

<212> PRT
Q213> ATLFY
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<220>
<223> HEEET A

113408 H23H FriHEIE

<400> 10

Gly Glu Glu Glu
1

210> 11

L21l> 6

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 11
Gly Gly Asp Gly Gly Gly

1 5

210> 12
L1> 7

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 12
Gly Gly Asp Asp Asp Gly Gly

1 5

<210> 13
Q21> 5

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 13

Gly Asp Asp Asp Gly
1 5
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113408 H23H FriHEIE

210> 14
Lll> 4

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 14

Gly Asp Asp Asp
1

<210> 15

21> 21

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 15
Gly Gly Gly Gly Ser Asp Asp Ser Asp Glu Gly Ser Asp Gly Glu Asp

1 5 10 15

Gly Gly Gly Gly Ser
20

<210> 16
Q21> 5

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 16
Trp Glu Trp Glu Trp

1 5

<210> 17
Lll> 5
<212> PRT

109118067 FEHESE A0202 #5858 - HI3H(FIIER) 1133217201-0
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Q213> ATLFH

<220>
<223> HEEET A

<400> 17
Phe Glu Phe Glu Phe

1 5

<210> 18
L21l> 6

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 18
Glu Glu Glu Trp Trp Trp

1 5

<210> 19
L21l> 6

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 19
Glu Glu Glu Phe Phe Phe

1 5

<210> 20
L1> 7

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 20

Trp Trp Glu Glu Glu Trp Trp

109118067 FEHESE A0202
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

21

7

PRT
szl

T

21

Phe Phe Glu Glu Glu Phe Phe

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

22

3

PRT
szl

T

22

Gly Gly Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

23

4

PRT
szl

T

23

Gly Gly Gly Gly

1

<210>
<211>
<212>
<213>
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5
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<220>
<223> HEEET A

113408 H23H FriHEIE

<400> 24

Gly Gly Gly Gly Gly
1 5

<210> 25
L21l> 6

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 25
Gly Gly Gly Gly Gly Gly

1 5

<210> 26
L1> 7

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 26
Gly Gly Gly Gly Gly Gly Gly

1 5

210> 27
Q21> 5

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 27

Gly Gly Gly Gly Ser
1 5
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<210> 28
L2ll> 9

<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 28

Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5

<210> 29
211> 10
<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 29

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10

<210> 30
21> 15
<212> PRT
Q213> ATLFY

<220>
<223> HEEET A

<400> 30
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15

<210> 31

21> 25
<212> PRT
Q213> ATLFY

<220>
<223> HEEET A
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113408 H23H FriHEIE

<400> 31

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly Ser Gly Gly Gly Gly Ser
20 25

<210> 32
L1l> 22
<212> PRT
Q213> ATLFY

<220>
<223> HEEFY

<400> 32

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys
20

<210> 133
211> 19
<212> PRT
Q213> ATLFY

<220>
<223> HEEFY

<400> 33
Met Ala Trp Ala Leu Leu Leu Leu Thr Leu Leu Thr Gln Gly Thr Gly

1 5 10 15

Ser Trp Ala

<210> 34
211> 19
<212> PRT
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Q213> ATLFH

113408 H23H FriHEIE

<220>
<223> HEEFY

<400> 34

Met Thr Cys Ser Pro Leu Leu Leu Thr Leu Leu Ile His Cys Thr Gly
1 5 10 15

Ser Trp Ala

<210> 35
211> 20
<212> PRT
Q213> ATLFY

<220>
<223> HEEFY

<400> 35
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1 5 10 15

Asp Thr Thr Gly
20

<210> 36
211> 19
<212> PRT
Q213> ATLFY

<220>
<223> HEEFY

<400> 36

Met Glu Trp Thr Trp Arg Val Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1

37

20

PRT
szl

GIE=Ss2dl

37

Asp Thr Thr Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1

20

38

20

PRT
szl

GIE=Ss2dl

38

Asp Thr Thr Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

20

39

19

PRT
szl

GIE=Ss2dl

39
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113408 H23H FriHEIE

Val Leu Ser

<210> 40
211> 19
<212> PRT
Q213> ATLFY

<220>
<223> HEEFY

<400> 40

Met Glu Trp Ser Trp Val Phe Leu Phe Phe Leu Ser Val Thr Thr Gly
1 5 10 15

Val His Ser
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[ S0 H R S 5uE ]
(EA°KIHL] —MEpay R TR > HPZESER R ENES RN
Pife » HF R RS HRELENEAeGIE ZEZXERESR %R
TEEREE B S - 2R R R E A S E S R — R EH
PSS TR 2 A 55 R e bR EE H T IR S IR - Horp
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