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A7) 07 WA 2002 AR FE=E ogulahe, Xb2 obulat A, G B SE o] Foixl ol A
Ab 271 070 WA 2070 =

A7) A2HQ AN E et 74 ol A REZE A FA G GH,1E (Cys His, class: Cys—Xo
—Cys—XppHisXs5His) S E8sl= A3 P77 REE wE (GH =& HCE £33 REX (7] XE Cys 9]
9] ofm|x=Ab zH7])o|T),

AT 2

A1gel] oA, A7) F24 (D2 FAEE A=EHQA 78 Lgete 35 ol 243 RE 27 23dA9 F
4 goko] A3 RS 5o s WA

A7 3

A2gkl oA, A7) F2A (DR FAEHE Al=EHQ 75 E3ete 35 ol 2% e 27 Ao F
g A RS 5o F= WMy IA

AT 4

2FA|

A7 5

A1gel] JoAX, A= A dWE CH,1F (CysoHis, class: Cys—XoyCys—Xp-HisXs5-His) S XETse FA
7 REZ:E= YRCKYCDRSFSDSSNLQRHVRNIH(SEQ 1D NO.5),  FKCPVCGKAFRHSSSLVRHQRTH(SEQ ID NO.7),
YECDHCGKAFSIGSNLNVHRR IH(SEQ 1D NO.9), YKCHQCGKAF IQSFNLRRHERTH (SEQ 1D NO.12),
FQCNQCGASFTQKGNLNRHIKLH(SEQ 1D NO.13), YTCSYCGKSFTQSNTLKQHTRIH(SEQ 1D NO.14),
YKCGQCGKFYSQVSHLTRHQK TH(SEQ 1D NO.16), YVCRECGRGFRQHSHLVRHKRTH( SEQ 1D NO.19),
YECDHCGKSFSQSSHLNVHKRTH(SEQ 1D NO.21), YMCSECGRGFSQKSNLTITHQRTH( SEQ 1D NO.22),
YKCEECGKAFTQSSNLTKHKK ITH(SEQ 1D NO.23), FECKDCGKAF IQKSNLIRHQRTH(SEQ 1D NO.24),
YVCRECRRGFSQKSNLIRHQRTH(SEQ ID NO.25), YECEKCGKAFNQSSNLTRHKKSH( SEQ ID NO.26),
YECVQCGKSYSQSSNLFRHQRRH (SEQ 1D NO.27), YECVQCGKGFTQSSNL I THQRVH( SEQ 1D NO.28),
YECNTCRKTFSQKSNLIVHQRTH(SEQ ID NO.29), YVCSKCGKAFTQSSNLTVHQK TH(SEQ ID NO.30),
YKCDECGKNFTQSSNLIVHKRIH(SEQ 1D NO.31), YECDVCGKTFTQKSNLGVHQRTH( SEQ 1D NO.32),
YKCPDCGKSFSQSSSLIRHQRTH(SEQ 1D NO.33), YECQDCGRAFNQNSSLGRHKRTH( SEQ 1D NO.34),
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YECNECGKFFSQSSSLIRHRRSH(SEQ ID NO.35), YKCEECGKAFNQSSTLTRHKIVH(SEQ ID NO.36),
YECNECGKAFAQNSTLRVHQRIH(SEQ ID N0.37), YECHDCGKSFRQSTHLTRHRRIH(SEQ ID NO.39),
YVCDVEGCTWKFARSDELNRHKKRH (SEQ 1D NO.41), YHCDWDGCGWKFARSDELTRHYRKH (SEQ D NO.42),
YRCSWEGCEWRFARSDELTRHFRKH (SEQ 1D NO.43), FSCSWKGCERRFARSDELSRHRRTH(SEQ D NO.44),
FACSWQDCNKKFARSDELARHYRTH(SEQ 1D NO.45), YHCNWDGCGWKFARSDELTRHYRKH (SEQ D NO.46),
FLCQYCAQRFGRKDHLTRHMKHSH(SEQ 1D NO.47), FQCKTCQRKFSRSDHLKTHTRTH(SEQ ID NO.49),
FACEVCGVRFTRNDKLK THMRKH (SEQ ID NO.50), YVCDVEGCTWKFARSDKLNRHKKRH ( SEQ ID NO.51),
YKCMECGKAFNRRSHLTRHQRIH(SEQ ID NO0.52), YICRKCGRGF SRKSNLIRHQRTH(SEQ ID NO.53),
YECKECGKAFSSGSNFTRHQRIH(SEQ ID NO.54), FHCGYCEKSFSVKDYLTKHIRTH(SEQ ID NO.55),
YECDHCGKAFSVSSNLNVHRRIH(SEQ ID NO.56), YTCKQCGKAFSVSSSLRRHETTH(SEQ ID NO.57),
YECNYCGKTFSVSSTLIRHQRIH(SEQ ID NO.58), YRCEECGKAFRWPSNLTRHKRIH(SEQ ID NO.59),

FACDICGRKFARSDERKRHTK IH(SEQ D NO.60), CPVESCDRRFSRSDELTRHIRIH(SEQ D NO.61), F=
CDICGRKFARSDERKRHTKIH(SEQ ID NO.62)¢! AL EF o= &l Wy a A,

3T 6
Al oA, 7] BIAE RxErd A, olF5olA A, v A, Az A A A3zt FAR
o]

W S EE E ol HHsE A% SHOR s WP

AT 7

A1gel QoA 7] REAE IgA, IgD, IgE, Ig6 B INo2RE AeE: sl oo 2 WE g,

3T 8

AL glolA, A7) BE3AE & 5ol

oSt
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2
flu)
o
i)
s
olr
i)
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ox
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il
oy
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oX,
o
fr
ol
rir
E
ofl
o=
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A7 9

A1ge] JoJA, 7] BAE, (1) BUPRIB (F FeElPA oz $84-1By, W3 50 HE NL_001203)
;(2) E16 (LAT1, SLC7A5, #3591 M NM_003486);:(3) STEAP1 (A 9] 63]9] wald Ay &9, A
=91 HM3F NM_012449);(4) 0772P (CA125, MUC16, A= %<9 W& AF361486);(5) MPF (MPF, MSLN, SMR, A
ME 23 A, WAadd, 193 59 W3 NM_005823);(6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, &2 2wk
= 34 CINUER), 749 2, AlldE YEF-o &4 Z2H0lE 5454 3b, 1WA < W35 NM_006424);(7)
Sema 5b (FLJ10372, KIAA1445, Mmn.42015, SEMASB, SEMAG, Aw}X# 5b Hlog, Alvl =wel, 7708 EERAEY
HHEA (A1 2 A AlLE), GEE =6 (T 2 &2 Axd =vd, (AnkE) 5B, WA 591 M3
AB040878);(8) PSCA hlg (2700050C12Rik, C530008016Rik, RIKEN c¢DNA 2700050C12, RIKEN cDNA 2700050C12 &
AR, A= 59 ME AY358628);(9) ETBR (A=€d BY &3, MW F<Q WE AY275463);(10) MSG783
(RNF124, 7} whei= FLJ20315, X9 ¢ W3S NM_017763);(11) STEAP2 (HGNC_8639, IPCA-1, PCANAPI,
STAMP1, STEAPZ, STMP, A @At &l Hxx 1, AgA dadckid 1, dyse] 639 w3 4y gl 2,
63]9] Wtk Aygs gwmd 2T 49 WS AF455138);(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPM4B, <
AR F8A AAA ol A, M ofF, FAY 4, 1WA & WS NM_017636);(13) CRIPTO (CR, CR1,
CRGF, CRIPTO, TDGF1, 71&¢rE-fal A4<Ax, M= 5< WF NP_003203 HE= NM_003212);(14) CD21 (CR2
(BA #&A 2) HEE C3DR (C3d/U=ERR] HE2 wlolgj2 F&A) EE Hs.73792 AW 5 WHE
M26004);(15) CD79b  (CD79B, (D79B, 1Gb (olF=Z2EA-#A wEp, B29, W3 FUd WHIZ
NM_000626);(16) FcRH2 (IFGP4, IRTA4, SPAPIA (SH2 %=w¢l 38 ¥ Aslela] 34 wad 1a), SPAPIB,
SPAPIC, A= 591 W& NM_030764);(17) HER2 (W= <1 W5 M11730)(18) EGFR, HER3 % HER4ZR-E] A
2E ErbB 478x1(19) NCA (I¥W= &<l W& M18728);(20) MDP (¥ <1 W& BC017023);(21) IL20R a
(A¥a 59 WE AF184971);5(22) Heu|z (H¥3 59 WS AF229053);(23) EphB2R (W3 &< HE
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NM_004442);(24) ASLG659 (XM= <1 WS AX092328);(25) PSCA (X1W= 591 WS AJ297436);(26) GEDA (%]
W sl WS AY260763);(27) BAFF-R (B AlX €433} 1Ak 484, BLyS &4 3, BR3, NP_443177.1);(28)

(D22 (B-MI3E 4&A (D22-B o]A3, NP-001762.1);(29) CD79a (Ig WIE} (CD79B)9} FHH o=z A3 agali
[gh 218} TAHANA HEFAE FAsk= B AE 5o]4 @l (D794, (D79a, olF=a2EA-#A U= B
A Bahd #BoJats A3 E AGd, 7MW 59 WS NP_001774.1);(30) CXCRS (CXCL13 AR o3 &4
st G eE AZHE FEAQA WA 2 82 12 HET o)F H AR oo A& HIV-2 T
of Fojsbw, AIDS, HEZF, FFT 2 gy wWym #Awo] vm oA, HwWIa Fd ¥
NP_001707.1);(31) HLA-DOB (E]=e] AZrsle] D4+ T YXZTo| AAsHE, MHC S~ 11 22 (la F9)9

uo ;%QL@

HE B HFY, W3 59 HE NP_002111.1);(32) P2X5 (AEL] ATPo] 98] Alo|ExE o)L g
T84 P2X PUE-AOlE o] Ad 5% AlYa A AAEAd B 4 9lom ole] AL 5 |
Lt Bl HEAd 7ld = S, IWA FQ WE NP_002552.2);5(33) (D72 (B-HIE &3} &9 C
Lyb-2, XW= 591 W5 NP_001773.1);(34) LY64 (Folal FH wHEx] (LRR) =9 Al = izl d=o
g9 64 (RP105)F B A2 &3t 2 AxAES 2HstH, olzle 7% AL AAAG T F52 3xte
g4 ZF71¢ #Ao] gle, WA e WS NP_005573.1);(35) FcRH1 (C28 Ig-fAF 2 ITAM =H|Q1S

H Zwelo] 3t FA4H F=&AC) Fe =84 FAF g 12 B FZ 4 23l #o
% NP_443170.1)(36) IRTA2 (B A3 ¥hA) 2 g xzpubafo] zk83sh 4= Qe
AdES FEA A B 2, Al o8 ] R dxde 9Y B AX
s 3 &9 WS NP_112571.1); 2(37) TENB2 (474 =9l EGF/dldl=d & 2 Zg
7 Fdo] e F44 $IG T2 eawzt, AWA 52U HE AF179274)(38) MAGE-C1/CT7 (aL3ke
s Elae]
Al

N

£

W) (39) androgen receptor, PTEN, human kallikrein-related peptidase 3 (HEAGolA A== o
2)(40) CD20(41) CD30(42) CD33(43) (D52(44) EpCam(45) CEA(46) gpA33(47) Mucins(48) TAG-72(49) Carbonic
anhydrase IX(50) PSMA(51) folate binding protein(52) gangliosides (GD2, GD3, GM2)(53) B3}& Lewis-
Y(54) VEGF(55) VEGFR(56) aVbh3(57) abb1(58) ERB3(59) ¢-MET(60) EphA3(61) TRAIL-R1, TRAIL-R2(62)
RANKL(63) FAP(64) TenascinollAl AEjgl spi} o] o] dhildo] Adss 7w As 5o ate Wy A,

373 10
Algel glod, A7) RaAlE Eukafiy, e A, ez, ASAY, SRR, oluely, 2w
B, oERY, AEFY, HASAY, "v-oluewq, VI-EARR, BRIS, cACIO, F-CD20 FA,

H
3-EphB2 &, 3-1L-8, E-A&A W (selectin) A, &-MUCI6 A 2 &F-CD30 A, &F-CD33 A, F-(D52

A7 11

A1 WA A3, A5E WA A0 F o] 3 Fo i HPFA A FEo] A WHIA-GFE HFAR
A, 7 mee] AFE TERA (DR ZAEE 55 ol 48 EEZ(motif) W] AlZ=HQ 719 El&7]
= 53 oF=o] A Y= RS EAHoR = WA -FE HIA

A7 12

A1l oM 7] BaAe] AgE P24 (DR BASEE 35 ol A% TEZ(motif) Wl A= =
719 FEL YAE 3 d94" AL EHoR s A48 A

373 13

2HA]

A7 14
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AHA]

A7 15

A1l doid, A7) e oA, duwld =4 of-AX}F(oncogene) o] WAL JAAA & Y vlo|am
RNA (miRNA), siRNA, shRNA % HALH S LA FolA A 3} o AdS EFor 3 HdIdA-I= 4
A

BT 16

ng

ALl el 7] FEe wojghAmol =, ofg-elaetEl, olnwmud, ofelwmtoll, B wto]Al,

B amtol A, ATEAA, N-obdd Avud, 1-(2 2REZY)-1,2-tholid £EY sho|Sepxie]=, o 2y

galo] A, AEXAl|=,  -HAEFH, Suxed, EfIzgd,  (Cl065,  ZEAetH|Al, ERE,
H

WEESAOE, MasE, wMEvhaw, EasuA, wwd gl A vEskeld ¢, FRRA, U
o] Al AA, Fegtutelal 9 o] Aol g AA, Ak el a4, Aoy $AE feel H4, Als
ST, CPT-11(e]E]=dzh), HFEEd 9 =AgAdA Hdeg shu o]deds SHor dte HIFA-F=
Al

TR 17

(@) 37 P24 (D2 FARE e} 238 AL 97 Aokt wgsel MaA-2A 2042 9
AP WA Rb) WRPA-A FAAT DY FE FEI WSAJE @A SHoR i WaPA-of
2 ARAT DA BAE TR wRA-oE ARA) Az,

Xa_[(MCys)n_an]n ?—}_/ﬁl (1)

B2 T2 (DA, (s A28 )8 Eeais 34 ole 48 LExg ouan, Yar A20dL

ALl opulit 7] 07 WA 2072 AR REEE oJvEk, Xb& ofrlil A, G RS2 ool e
A e opmlnat 7] 07 WA 2070 R FAE BEEE ouhe, nd 1 X 209 B5E owlslar,

371 (Meys)1 PA Moy AR 5L e Aolstar, Xby WA Xby> MR 5d T Aolshy,

7] AZHQ W EFehs 5 ole A HEZE 4 3

ol

7 guld el CHy,1& (CysoHisy class: Cys—Xo-
—Cys—Xio-His—Xs5-His)S ¥E3s= A3 P4 EEX == (GH =+ HGCE XE¢38l= EEX (A7) XE Cys 9]

o] o] opm|gt A7) ot

A7 18

(a) & F29 AY7E FA AFH 9hste] FE-FA FHAE FHAZI= SA 2(b) FE-HA FA
£ 7] =4 (DE JFAEE BEHZ(otif)9 AE RIAL} vhgA7e dAE Eshele HMITA-OF=
A Az

Xa_[(MC\S)n an]n “7‘}_}31 (1)

A7) 72 (DA, Ol AZHQ 18 L3 345 ole A% REZE oJueli, Xab Axdel
ASE oleat A7) 0 WA 200 AR PEEE oJmjeknl, Xb,& oluliat A, G % S o] Folzl el
A AEE obu et 7] 07} WA 200 FAE BESE oJejstel, ne 1WA 209 B5E oJejata,

A7 M) WA (Mo M2 5D T Aolsta, Xby A Xby M2 5 L Aolsid,

471 A=l Z71E 2¥eE 55 ©]

o

A3t REZE A3 FA @A) GH,1EF (CysHisy class: Cys—Xo-



[0001]

[0002]

[0003]

s Cys—XpHisXgs-His) S EF8E AT FA REZ, EE (G =& HGCE Edste REZ (7] X& Cys 9]

o] o] opmligt ZF7])el .

A3 19

(a) 37l #+x24 (DE FAHE REZ(notif)E ZY3e Y wEUeese BaAg 2dstes 2w
REEV AxFAHoR AdH EZwIEALEHEES Xete 2E WEHE AXsE wAl(b) 2E HEE wjgd
el £FAEE o] &l AN = A H(c) v orRy Euste] AAste dAZ et &)

F24 (D2 EAYE REZmotinsh ZEAH 238 WRA) A% Py,

Xa_[(MCys)n_an]n :[L}—é} (1)

7 TR (DAA, (s AZHe W18 Edehe 34 ole 4% wexE v, Xt Asdelg
Aslg ohvlugt 2] 07) WA 20702 AR AR ewahe, X olwlidt A, G @ S® o] Foj7 ol
A e oprieal 7] 07 WA 2070 E A E FEEES ovshH, ne 1 WA 209 A ofvlstal,

}(\:}7] (MCys)l LHZ] (MCys)n% }\:1§- %?’E‘I EE"—‘:_ }bl'o]'c:i}-:ﬂ_y Xbl LHZ] an—g—_ }\:1§- %?’E‘I EE'E— }b]'O]’c:{}-U%y

7] AzERL 7S Edehs w ol A REZ= A g7 @A Glls (Cysollis, classt Cys—Xo-
1 CysXpHisXssHis) S X8l A3 FA ZEEZ, == (G Ee H6CE Xl ZEX (7] X& Cys 9]

9] ofmliat 7))ol

A7 20

A193kel QlojA, A7) %3 AEE Yso]l A AET7 (00S7: monkey kidney cells) A3, NSO A3, SP2/0
A3, 2oy = MAE] WA (CHO: chinese hamster ovary) A3, W138, o]¥l 3 ~¥] A% (BHK: baby hamster
kidney) A3, MDCK, =4 AM|XF, HuT 78 A2 2 HEK293 A EoA ABE S EQo2 st A=Wy,

AT¥ 21

A1) MPFFA-oE JFAE Xdete A8E 4=

2 Al2H Sl (Cysteine : Cys) F7]E X8t EE|Z(motif)7} 2], w2 siAl= Ao Zot,
Hop v A8 Al e T e A gwd, 7PY uieEeAe S B A Cude] A%d WIdEgA, 1o
3k Ao} kg T X588 ofEo] Aty W gA-oFE A A (mADC, modified Antibody-Drug Conjugate)
WA e AYIA-FE JFAY Az He] gig slo)t),

2 4]

2 o] we WYgA-okE AgAE APl £3dE maAe g ud & ooz Qs el Al
Fo RS A WD 5 o), N2EHE 2d 5 o, w3 2o i BPatn 4oz 2
3 Abgo] A@A e k2 B gotd Fo dowE AuT 5 vt

3, By ) MFFA-FE HAAS xFele 2, 53 o) N g 2HE L o|F o &d A=
ol gk Zlo]t},

W F 7] &



[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

54 ABA SolHow WAL EH(target), 5 FAo| SolHoR AR AL o §F ARAL
oo GoRE FAA AA Y WU AFL AT Uk FI o AL Fe] SolHoR BANE FF
3, ol Agstel AL AL AAFAL RS et FA, F U FAF 0§

SAw, oleld o WAL EA Solge vit A, HES] AREAE J1E AEEY oFHH(FUA
% e opmel mlal we A9 glol, AZSA o % g AEEA oAl okE E3e] 3§ Folay

(combination therapy) S & A}g%E= A9-7F ©r).

7o e W Foad JdojA, AE SAGE T A5aET AL D 54 A}E s 540 5 Al
¥ EAoFEo] A ZAgE WA -FE HIA(mADC, modified Antibody-Drug Conjugate)ol] w3zt <
T 283 Ay e, AHIA-GE JHAAE o] & A, E9 M HAHL A gAo] A
DAy Mz, 53] AXARE JFHo2 AEFAHS 2T = o] N5aRE AnET F v 3= A4
HaL vt

Az ALY (ZEVALINIM, [Witzig et al., J. Clin. Oncol, 2002, 20(15): 3262-3269]), wlL=ZElx
(MYLOTARGTM, [Drugs of the Future, 2000, 25(7):686]1) %< dAle} AEHA dE &= WA F99407)
AgE FA-FE JAFAE HEAN HEEY JA4 =5 98y A5&o® dFHoR EEen, R
9 o Z2%kAl (Immunogen, Inc. [Xie et al., J. of Pharm. and Exp. Ther. 2004, 308 (3):1073-10821), E&}
250 W 2ekAl (Roche [Isakoff et al., J. Clin. Oncol. 2011, 29(4): 351-4]) % W&EA W =28A& 3
Aol AFA7IAY, Eehaetd FEA] ol EE FE =, ol sEdE E (AE), E=vdolf-gl e
(MMAE), & MMAF 59 MESA FEE& BRI6 (HF o Fol= Y(lewis Y)o SolF<l Bt A, PN
2 ok FF el (D300l Eo]A < cACL0, CD20-2d & 2 W Fello] A7E 93 (D20 FA

B, ARAA oke] A2E ¢33 3-EphB2R A, 2H9 9 F-1L-8, E-A e A S T B
=7F &) AgEa 9dud ([Klussman, et al., Bioconjugate Chemistry, 2004, 15(4):765-7731; [Doronina
et al., Nature Biotechnology, 2003, 21(7):778-784]; [Francisco et al., Blood, 2003,102(4):1458-1465])
US 2004/0018194 A1) WO 04/032828 A3; [Mao et al., Cancer Research, 2004, 64(3):781-788]; [Bhaskar et
al., Cancer Res, 2003, 63:6387-6394]).

B thnbolal, %

)
ot
>
X
Ir
o

FR
B>

>
o
o

FHAL, HMEESACE B WhilE o] &3 FA-FE A LT A EEH
£ gl 54, HE 54, 8 &
gholal, AR} =2 oF So] Athuntolal ([Mandler et al., J. of the Nat. Cancer Inst, 2000, 92
(19):1573-1581]; [Mandler et al., Bioorganic & Med. Chem. Letters, 2000, 10: 1025-1028]; [Mandler et
al., Bioconjugate Chem, 2002, 13:786-791]), wlo]EkA]:-o]= [EP 1391213 Al]; [Liu et al., Proc. Natl.
Acad. Sci. USA, 1996, 93: 8618-8623]1), % Zr&#Alo}u|Al ([Lode et al., Cancer Res, 1998, 58: 2928];
[Hinman et al., Cancer Res, 1993, 53: 3336-3342]) o] Al&7lsslttar &ef#] Urt. o5 AXHZA &=
FE RRY AW, W Y Bt mxolaviehd oA 5ol sdol ool AR 2 ATFA oA ang 7}

At}

FA-oFE APAN £FD F Q= FERA AT Bx, oF

i
|

A7) 22 FA-FE JFAE AxsH] HAste] AR AMGEHE dE A THEAFS Fidte T
AL ol 8T Ag, oEo] A9 th FHd A3H oA EFEZ AAEA " odE &9, AMESH <
B TF A b goldl AE FE A AP Eo] oA FAl-FE HFA E}Eol AHEHT] F5
w, vhg e wet o]dAg EFES 071 WA oF 87 ool Aold ofEAY Ex, = del dAY A4
k= o] A7t Adolgt AdE JER A Hct

T, OFE O A 54 Ag HES zbe AA 7 skl ulel, oFEo] A Ao vk Fle] FF
B AR oldAd EFEC] EAgTE. olelg g o)dg EFES A Azt dde] EHsteE W
W ookEo Y FAAE Y] Q3 FAHoRE AMEH V| = A AEA] &rF([Hamblett et al., Clin. Cancer Res,
2003, 10, 7063-7070], [Wang et al., Protein Sci. 2005, 14, 2436-2446]).
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[0013]
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[0019]



[0020]

[0021]

[0022]

[0023]

[0024]
[0025]
[0026]
[0027]
[0028]
[0029]

[0030]

[0031]

[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

A8 Ve AES Fuo WA 2 o)F o] &3 wgdA-dE HAFAE AT, ol WA= B
FA Y 5L FASHA, v ggst FEo] g AYgE = o] AE&HA N2 WFHIA-GE AFA=
A AR 9l

2 oA e 'REA| = A2HQ VS L= EE Z(motif)7F AREHA &2 FAA] 'FEAE ot
= Aoz, 54 o gk A3ted SoldS JHAE Aolgd A glo] Algo] JMEsY, RnERY T
Y azd FAZA, v A T &5 9 A, 719 (chimeric) A, A3t} A, FAAZ vlg-
2y g2aZFel(display) 71 & o]&3ste] dE It A Fol BF AL&rbseith. Hdg o]F5olF 3§
Al(bispecific antibody) 52 WHEH A, A ¢H S= BF AU B dyo] £3l= V| iok

AN B AN AR Al Bl A& @ dhelAE A5 Aol
2

oo o] el v Hojk Yo gk A% Vee HAstn e 9HS s, wa &4, o
obujt], Egojuit], HEZIt], Fab ©¥, F(ab’ )@, Fd, scFv, Z=wIQl A, wyuir], ~7(single

chain antibody, scAb), 3H] EWgdo FEAES, @wd ~7EZ=(protein scaffolds)ol] 7]%3F <1&3+A)

w3 B oaye e mEke WoFRid BExe RE 53 (o IgG, IgE, IgM, Igh, Z Igh) E o]¢] &

BF(d: IgGl, IgG2, 1gG3, IgG4, IgAl % IgA2) 4 F sJon, w3 FoA HFaEg AHolgl=
e oacia=

2 o Ao BEalE Fd-d FA(TAA) 59 o 5ol &9, AX uW 84 dd, 583 o299 o
E AE 39 g 2 Bxlowgd gl Asdg gl G EAAE 2ER, AE S 2Ext, %3
g rme B39l Ay Bab (dE Bof, 37 wd e B3l 75 HoR 7oste Aow 4R IAY
FAHE 42D, %Eﬂfﬂ, APl BT, AIE F7] Aol TEE B, dAPA dHE B2 2 A4
#AdE BEA(dE 5o, Aol VTHoR Vostes Aoz dHA IAY FAHE Exhel gt AT
3} ol 7z

TAHoz B argeae] BaArl A8 ¢ dE ddo2=,

(1) BUPRIB (& HejgA whuld =8A-1Bg, 193 59 M3 NM_001203);

(2) E16 (LAT1, SLC7A5, ™= 201 W3 NM_003486);

(3) STEAP1 (H§Ale] 63]9] whalat Ay &9, WA 5 HE NM_012449);

(4) 0772P (CA125, MUC16, ™= 201 M3 AF361486);

(5) MPF (MPF, MSLN, SMR, AAE 73} A}, virddd, W3 520 HE NM_005823);

(6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, &4 $ukd] = 34 QIAGEER), 749 2, Al YEF-J&4 =

~Fo]E 4] 3b, IWA 5 HE NM_006424);

(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMASB, SEMAG, Alw}¥® 5b Hlog, Al =dlQl, 7719 Ef w2
9 wbEA (A1 2 FAE ALE), e =kl () RS Az =eQl, (AvkEd) 5B, 1WA 9l
M3 AB040878);

(8) PSCA hlg (2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN ¢DNA 2700050C12 +7 %}, Z1+
A 5 ME AY358628);

(9) ETBR (=9 BY &4, W= 5 WME AV275463);

(10) MSG783 (RNF124, 7} vl FLJ20315, X3 <5< S NM_017763);

i

(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAP2, SIMP, H @M<t #& &A= 1, AdgAdet dad
WA 1, Ay 639 T Gy &9 2, 639 Ay ded, AW 50 HE AF455138);

(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPMAB, LA F&A A4 Fol g, M o}F, F+A49Y 4, 39y
3 59 W3E NM_017636);

(13) CRIPTO (CR, CR1, CRGF, CRIPTO, TDGFl, 71&8¢r&-& A4z, 23 452 W3 NP_003203 &=
NM_003212);
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[0038]

[0039]

[0040]

[0041]
[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]
[0050]
[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

on

EE3 10-1541764
(14) CD21 (CR2 (XA =&A 2) HE+= C3DR (C3d/Y=ERS] HEZ vlo]ix 83) E& Hs.73792 W3 59
W3 M26004);

(15) CD79b (CD79B, CD79B, IGb (o]F=IF=EH-¥d HEl), B29, WA 52 H3E NM_000626);

(16) FcRH2 (IFGP4, IRTA4, SPAPIA (SH2 w=w|¢l &% FEAwlelx w4 ©hla 1a), SPAPIB, SPAPIC, XwW=a <
¢l M3 NM_030764);

(17) HER2 (A= <l WHE M11730);
(18) NCA (FW = 531 W5 M18728);
(19) MDP (X1W = =<1 WM& BC017023);

(20) TL20Ra (XW=L <<l ME AF184971);
(21) BHHIZE (AW 59 HE AF229053);
(22) EphB2R (R1® 3. %<l HE NM_004442);
(23) ASLGE59 (XM= 59l WE AX092328);
(24) PSCA (A= 59 WE AJ297436);

(25) GEDA (X" =L <1 W% AY260763);

01

(26) BAFF-R (B M2 €443} 12k 484, BLyS &4 3, BR3, NP_443177.1);

(27) CD22 (B-Al¥ 4=&A] (D22-B ©]4%, NP-001762.1);

(28) CD79a (Ig WE} (CD79B) St BeH oz A5 2ea 1 ol Bt} Fdoa Batd=s gdAst= B AE Eo)
2 el CD79A, (D79a, o222 EA-Ud duts B AXE B3 #ostes AsE dgd, AWa 59

W3 NP_001774.1);

(29) CXCR5 (CXCL13 AEZlel 93] &Aste ¢ dld AZYHE F&A< W3 dLF =84 12
2L AAg oo FEsta HIV-2 e ofshy, AIDS, HEZF, 5% 2 #3 Els 7
AAR, AW 50 MF NP_001707.1);

(30) HLA-DOB (RE]=o] A ste] (D4+ T FZ o AAsHE=, MIC a2 11 2 (1a F9)9 wE ABEHY,
¥ %2 W3 NP_002111.1);

(31) P2X5 (AH3£S] ATPe] ©]3] A]°1E = ol AYel, FUA 84 PX HPEAOE o] AY 5= Al
2 A 2 Ao B = glom, o9 AL EubA win Eekg e WAl 79 = S,
W 4l M3 NP_002552.2);

(32) (D72 (B-ME %3} 39 (D72, Lyb-2, AW 3 % WM& NP_001773.1);

(33) LYB4 (Fo]al FH wHEA] (LRR) %<9 A1y 2 gy, Hx &9l 64 (RP105)E B AlE 243 2 A
FIAEE 2ds, oA v|T AN AXNA Tk FFA x99 Ay 24 Sl Bdo) 9g, A

<0 H3E NP_005573.1);

(34) FcRH1 (C23 Ig—frAF 2 ITAM =WR1S $Hi-3le olfa=28d Fc =Wl dist =44 #=8A2 Fc &
LA A gd 12 B g 3ol BT 4 S, IWA 59 WS NP_443170.1)

(35) IRTA2 (B Al WAl H Hx kAo 283k = 9l 424 WdFEAQ olfa2Ed AuE 584
Az FA 2, AR g3 Ar] A gxde WY B AE T SANA dojd, Ja FAd W

NP_112571.1); %

(36) TENB2 (A7 <1#Fe] EGF/slelEd £ 9 Zez~etela #do] v 44 3 T2y ez, =
%9 M3 AF179274);

of wE 3= EGFR, HER2, HER3 ¥ HER4ZN-E] X ®® ErbB 84 2 7|8 & 3
of gt A3s H SolAs AW, 53], uEFsAE 2 2yl uwWE RIAE EfAFEFY
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

(trastuzumab, ¥4 @ A€), SAW(rituximab, FFH @ ZHEA), W8pA]
olut~®l) AMEA] W (cetuximab, A=w : GH|E2), cBRIG, cACIO, 3-CD20 A, -EphB2 &), sH-IL
E-A el (selectin) A, F-MUCI6 A 2 3-CD30 AAZHE HEy= 34} olAte] AS ETFslL), oo 3

A= gt

N
iz
=
=
IS
=
o
(@]
N
c
5
o
=2
o
]
ol

HER2E et Alxel FA3 AEd #AStE F83 AsdgAA T2 sl FIME ZgAA4
(epidermal growth factor receptor; EGFR) ¥ z]E <Jw]slct. EGFR #dz2le] El2Al AAistasr <
(receptor tyrosine kinases): erbl, erb2/HER2, erb3, erbd® 4712 Ho] glow AM¥E F23 AE Qo=

AsEe] B2, 0% % BHE 2Ashze dels Ao ded Atk

47§¢] erb W4 & erb2/HERZS} AFet= b= glARE frddell A 7HE A R A oncogene) &
#7 Qdrk. HER27} A 32 Afole AAAQ fzAe] gadn wade dofsix|vt, HAgdHqo=
HER27} @AY FZHH AGAE 2do] g Ho] fFAaxAo e TAH] GAE7E FA4HA =t
%, HER27} o2 EGFR el 28]um3t(oligomerization)¥ o] A3t e 315 EX}(downstream
molecules)& <QIAbstste] ztel= o8 7HA] 2SS A (signaling cascades)E & =

o 3}= SOS-Ras-Raf-MEK-MAPK 7 Z¢} MZAMES A8 PI-3K/Akt ARV &S24 #edshs gz 71d

2ol ABHE opliedte] ekt A vl EASHE obvlmale 1ES FAE B4 i 1-24 o
ool ofal EAETH thd AN AW ul EAsk: FRALHESS o) Fopld A¥How AgHE HE
H-24 gugos Wy

wourolae] Az 2% TaeE BEZ(otinE U WA 100 A, wRHEAE 11 WA 5070, 6%
shgrslE D) 04 307, 7P sl 10 WA 1074e] obulal 2718 ARAn, st o] gl Alzd)
QWS EFATH 5o, B ouvel B2 AxHel AF TS BEHZ(otinE U] U4 20709 Az
Qe mPshe Aol whershel, wAsE Ul WA 1070 AzHe 18, 53 sadsAs )
WA 5708 AzEQ) A7 ee

A7) FEA (DA, Ulo)rts Bed AZHQ @71, B AxEel 78 Egse 548 485 23
T 34 T2E 2 Auels RIS Jvsy, Xa % XbE AR HUHOR AZHAS A op]weAl
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[0074]

[0075]

[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

A7) 070 WA 202 AR HE=E omsh, nd 1 WA 209 A5 @S 7

A7) F22 (DAA A My, S Moyt Moy . Meye)n A2 T

&, 7k Xby, 5 Xby Xby X004l AR AT S T, ol S gl
Ee, A7l xR (DA, (ys)wol @est A2EH < 7Y 4S5, 2 ddge] mE Al=EHR 75 X33}

= REZE ] 7R (209 2 F2E 7RI

Xa—(Cys—Xb,), T-&2] (2)

of

il

r!

T24 (20149 Xa, Xb,2 n& A7) FEA (DolAe) Aolsh FAaT
g ) T2 (DAA, Mg),ol AzEel 3718 ¥gem S48 a5y 24 & 33 pRE 2t
4 . A

Biol. Inorg. Chem. 8: 601-610).

\r
=

kg

2 zdssd AeHE A o€ (chelator) ‘ﬂk—"ié] (Zhang et al. (2012) Biochem. Genet. 50(7-
8): 585-599), =& ol&& AMXE LFu F& AEd 54 HAd dEst= gg Sk Ab#E(chaperones)
(Ansbacher and Shurki, J. Phys. Chem. B (2012) 116(15): 4425-4432; Allen et al. (2012) Biochemistry
51(7): 1439-48; Click et al. (2012) H. Comput. Chem. 33(11): 1142-51), F<% o9 Fxo] whA A}
(transcription) & ZA3s= AL 24 WM A (transcriptional regulators) (Gunther et al. (2012) Biochim.
Biophys. Acta. 1823(2): 476-483; Sitthisak et al. (2012) FEMS Microbiol. Lett. 327(2): 126-133), ¥
- Wk-S-(protein-protein interaction)e]t} T ZA-DNA WE-S-o #osl= B2 Tl FHASA EA)
3= A=A H7A (Zinc Finger) EE]X(MacPherson et al. (2006) Microbiol. Mol. Bio. Rev. 70(3):583-604;
Schaeffer et al. (2012) Nucleic Acids Res. 40(18): 9298-9307) % t©}%k3t T/ &4 (Zielazinski et
al. (2012) Biochemistry 51(40):7891-7900; Zhou et al. (2012) FEBS J. 279(2):285-298; Cochran et al.
(2011) Nat. Struct. Mol. Biol. 19(1):122-127) 2f¢] A So] YA, o]d] FAHFH= AL oy}, Ar| F
& o] A3 REZEL A&HR E 55 ol AY REZY IFEAS A IwoE AMEEta gl
o, 28 54 ol A% REZVL 2 Iy o2 WA -FEFA Y Az o]8d 4 drt.

o AgE 5 9l

B odlgo] wpE 4 o] Ag RE|X O FAACl d2= AT FA A CH,1H (CysoHissclass:Cys—Xo-

~CysXiHisXssHis) G5 (C4 class: Cys—Xe-Cys=XiCys—Xo-Cys—XuCys—Xe-Cys—X,Cys—Xo-Cys) .Co L (C6

class: Cys—Xo—Cys—Xe~Cys—Xs-15-Cys—XoCys—Xss-Cys), AAF Z2d gl Aoy} 54 AtglE duld F&ol nk
@A (metal ion transporter), FHZAFo]= Tl AafFE|o] = (superoxide dismutase) FollA o] TAE=
Cys—X-X-Cyst} Cys—X-Cys EE|Z % Cys—X,~CysEE]Z, Met-X-Cys-X-X-Cys HE]X, (C-Q-C-Q-C-A-C =E]X 4}
Sl ATP P3| &40 Ser-Pro-Cys EE|X Fo] upghAalx|wt, o] A u= 3 oyt 47| &4 ol 4
3 BEX FzoA, XE Cys o9 opmwil 7], me 1 WA 10, wlEAsAE 1 WA 59 AFE
ogush | X,EE Xt m EE m WA @7l Cys o9 9] ofw|xit A7) E ou] gt

Hop FAH R 2 dgela] ALEE § e ATBA gulde] F&5ole AY REXE,
YKCKQCGKAFGCPSNLRRHGRTH(SEQ ID NO.1), YQCNICGGKCFSCNSNLHRHQRTH(SEQ ID NO.2),
YSCGICGKSFSDSSAKRRHCILH(SEQ 1D NO.3), YTCSDCGKAFRDKSCLNRHRRTH(SEQ 1D NO.4),
YRCKYCDRSFSDSSNLQRHVRNIH(SEQ ID NO.5), YKCKECGKAFNHSSNFNKHHRIH(SEQ ID NO.6),
FKCPVCGKAFRHSSSLVRHQRTH(SEQ 1D NO.7), YRCKYCCDRSFSISSNLQRHVRNIH(SEQ 1D NO.8),
YECDHCGKAFSIGSNLNVHRRIH(SEQ ID NO.9), YGCHLCCKAF SKSSNLRRHEMIH(SEQ 1D NO.10),
YKCKECGQAFRQRAHL TRHHKLH (SEQ 1D NO.11), YKCHQCGKAF IQSFNLRRHERTH (SEQ 1D NO.12),
FQCNQCGASFTQKGNLNRHIKLH(SEQ 1D NO.13), YTCSYCGKSFTQSNTLKQHTRIH(SEQ 1D NO.14),
YACHLCGKAFTQSSHRRHEKTH ( SEQ ID NO.15), YKCGQCGKFYSQVSHLTRHQKTH(SEQ 1D NO.16),
YACHLCGKAFTQCSHLRRHEKTH (SEQ 1D NO.17), YACHLCAKAF IQCSHLRRHEKTH(SEQ 1D NO.18),
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[0083]
[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]

[0097]

[0098]

on

£501 10-1541764

YVCRECGRGFRQHSHLVRHKRTH (SEQ 1D NO.19), YKCEECEGKAFRQSSHLTTHKITH(SEQ ID NO.20),
YECDHCGKSFSQSSHLNVHKRTH (SEQ ID NO.21), YMCSECGRGFSQKSNLTIHQRTH(SEQ ID NO.22),
YKCEECGKAFTQSSNLTKHKKITH(SEQ ID NO.23), FECKDCGKAF IQKSNLIRHQRTH(SEQ ID NO.24),
YVCRECRRGFSQKSNLIRHQRTH(SEQ 1D NO.25), YECEKCGKAFNQSSNLTRHKKSH(SEQ D NO.26),
YECVQCGKSYSQSSNLFRHQRRH (SEQ ID NO.27), YECVQCGKGFTQSSNLITHQRVH(SEQ ID NO.28),
YECNTCRKTFSQKSNLIVHQRTH(SEQ 1D NO.29), YVCSKCGKAFTQSSNLTVHQKIH(SEQ D NO.30),
YKCDECGKNFTQSSNLIVHKRIH(SEQ ID NO.31), YECDVCGKTFTQKSNLGVHQRTH(SEQ ID NO.32),
YKCPDCGKSFSQSSSLIRHQRTH(SEQ ID NO.33), YECQDCGRAFNQNSSLGRHKRTH(SEQ ID NO.34),
YECNECGKFFSQSSSLIRHRRSH(SEQ ID NO.35), YKCEECGKAFNQSSTLTRHKIVH(SEQ ID NO.36),
YECNECGKAFAQNSTLRVHQRIH(SEQ D NO.37), YEVHDCGKSFRQSTHTLTQHRRIH(SEQ ID NO.38),
YECHDCGKSFRQSTHLTRHRRIH(SEQ ID NO.39), HKCLECGKCFSQNTHLTRHQRTH(SEQ ID NO.40),
YVCDVEGCTWKFARSDELNRHKKRH (SEQ 1D NO.41), YHCDWDGCGWKFARSDELTRHYRKH(SEQ D NO.42),
YRCSWEGCEWRFARSDELTRHFRKH(SEQ ID NO.43), FSCSWKGCERRFARSDELSRHRRTH(SEQ ID NO.44),
FACSWQDCNKKFARSDELARHYRTH(SEQ ID NO.45), YHCNWDGCGWKFARSDELTRHYRKH(SEQ ID NO.46),
FLOQYCAQRFGRKDHLTRHMKHSH (SEQ ID NO.47), CRCNECGKSFSRRDHLVRHQRTH(SEQ ID NO.48),
FQCKTCQRKFSRSDHLKTHTRTH(SEQ ID NO.49), FACEVCGVRFTRNDKLK THMRKH(SEQ ID NO.50),
YVCDVEGCTWKFARSDKLNRHKKRH(SEQ ID NO.51), YKCMECGKAFNRRSHLTRHQRIH(SEQ ID NO.52),
YICRKCGRGF SRKSNLIRHQRTH(SEQ ID NO.53), YECKECGKAFSSGSNFTRHQRIH(SEQ ID NO.54),
FHCGYCEKSFSVKDYLTKHIRTH(SEQ ID NO.55), YECDHCGKAFSVSSNLNVHRRIH(SEQ ID NO.56),
YTCKQCGKAFSVSSSLRRHETTH(SEQ ID NO.57), YECNYCGKTFSVSSTLIRHQRIH(SEQ ID NO.58),
YRCEECGKAFRWPSNLTRHKRIH(SEQ ID NO.59), FACDICGRKFARSDERKRHTKIH(SEQ ID NO.60),

CPVESCDRRFSRSDELTRHIRIH(SEQ ID NO.61), CDICGRKFARSDERKRHTKIH(SEQ ID NO.62) 5& & < UAuk, oo A3t
= AL olYw, zfdesign/zfdesignhome.phpi-+ Macpherson et al. (2006) Microbiol. Mol. Biol. Rev.
70(3), 583~604) Foll Hil¥ HFFA wWAe] F&ol A7 REX FAA 2 el e A H3H
= Aok o= Aolgte A3k Qlo] AF&IFsEIT).

TR, 2 EgolM AR ¢ Sl dakxd oy T AR 5o &l A RES

(e
rr

CadC & 4:

CEIFCYDEEKVNRIQGDLQTVDISGVSQILKATADENRAKITYALCQDEELCVC(SEQ ID NO.63)

AztR wrai A

CDTHLVHLDNVRSSQAQILPTDKAQQMAETFGVLADTNRIRLLSALASSELCVC(SEQ ID NO.64))

ZiaR ©aiA:

CDQPLVHLEQVRQVQPEVMSLDQAQQMAEFF SALADPSRLRLMSALARQELCVC(SEQ 1D NO.65)

BxmR ©H¥ A :

CDRAHLVDCSRVGDIQTQVLNTAKAQRMAEFF SLLGDANRLRVVSVLAKQELCVC(SEQ ID NO.66)

ArsR w2 LSPDETRLGIVLLLREMGELCVCDLCM(SEQ ID NO.67)
CCTLATGPLSSDESEHYADLFKVLGDPVRLRILSQLAAGGC(SEQ ID NO.68)
YRAAMPVVRALVAYLTENCCHGTRDC(SEQ ID NO.69)

CmtR &+ A :

CLRGCGLVVATYEGRQVRYALADSHLARALGELVQVVLAVDTDQPC(SEQ ID NO.70)

CLRDCGLVVTVPDGRRSRYELADERLGHALDDLRAAVVAVDADRTCPDADELECC(SEQ ID NO.71)
AgE e AL o).

off
tlo
al

= AR, ofell

dhgglole] Mg #ejsts debildo A A EE ofd(Zn) AT @S shube] AlzEH AP Al 3
2EE 7|2 FAHE 143 55 o2 zt=d] (Draper et al., J. Bacteriol. 2011, 193
(17), 4338-4345), o]+ HXXWFYLX21-osCXLEMVIGXWFLVIX g HXXH(XE Q9] ofmitolw | X & m WA g7

2
o

[t

o
(6T

i
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[0099]

[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]

[0114]

[0115]

[0116]

[0117]

Gys cIste) olslett 1T AT FEE A, BN w2 150 ol bl AT WA
WA B4 o AF RELE AHEIbss,

Féole uk vl A= kol 3Mb §% wwlA 1F(cation diffusion facilitators), Zrt, Irk—fAb o
WMA(Zrt, Irk-like protein), %ol

g A (cation exchangers), T8 ¥ @A (copper
transporters), =% P-3 ATP #38]&i(heavy metal P-type ATPase), ATP-A3¥ 74 E(ATP-binding
cassette) $4F whad Zo] dulx 9dE=d (Hanikenne et al. Plant Physiology 2005, 137, 428-446; Hall
and Williams, J. Experimental Botany, 2003, 54(393) 2601-2613), ¥ 2HolxE thS3 2 N-X-C-X-X-C
RE 27 A et Al A = AR, oo AlgtEE Z1e oyt

E.coli ZntA @ VSGMDCAACARKVENAVRQLAGVNQVQVLFA(SEQIDNO.72)
E.coli ZntA @ VSGMDCAACARKVENAVRQLAGVNQVQVLFA(SEQIDNO.72)

Tn501 MerA : ITGMTCDSCAAHVKEALEKVPGVQSALVSY(SEQIDNO.74)

S.aureus CadA : VQGFTCANCAGKFEKNVKKIPGVQDAKVNFG(SEQIDNO.75)
Human Menkes : VEGMTCNSCVWTIEQQIGKVNGEHHIKVSLE(SEQIDNO.76)

Yeast Atx1l : VVMICSGCSGAVNKVLTKLEPDVSKIDIS(SEQIDNO.77)

Rat Wilsons : GMTCASCVANIERNLRREEGIYSV(SEQIDNO.78)

Hum Wilsons : YEGMTOQSCVSSIEGKYRKLQGVVRYKVSL(SEQIDNO.79)

Rice Cu ATPase : GMSCQGCAGAVRRVLTKMEGVETFDIDME(SEQIDNO.80)
H.pylori Cu ATPase : VPSITCSHCVDKIEKFVGEIEGVSFIDANVE(SEQIDNO.81)
Ranl : VIGMTCAACSNSVEAALMNVNGVDVGGMTCGGCSASVKKLLESQPCVASASV(SEQ ID NO.82)
Cpx89 : VSGMVCAACSTAVENALLSCSGV(SEQ ID NO.83)

Paal : DVGGMTCGGCSASVKKILESQP(SEQ ID NO.84)

Cpx1184 : DVGGMKCGGCVEHVKKILEEQFGVTSAS(SEQ ID NO.85)

T3 grlef e Al A dAEE AAwild type) B&0l2 AT REXZE 7N g slo] Q9¥o R t
241 o7 7]'7<] T4 ol A FEEZR £ @y w2 W A-FEHTA ] Azl AFEE £ e ]
olelgl == A FA Tl 55 ol A MElo|= HEIX FoA A2H]Ql WIVE XA FE G
HEZTE ]HPC’Ei &= CGH 2 E]X (Van Horn et al. (2003) J. Biol. Inorg. Chem. 8: 601-610), =& %ﬂ
ol REIX Yo EAlste o8] el AlzERl 7] F hu o] Al&HIlS Ed 2 (threonine) o AlH
(serine), 3|=E]W (Histidine) & UT& o=t Z7|2 X833 (Jancso et al. (2011) Metallomics
3(12):1331-1339) w& ol A¥ EEX T & F AN, old dAHE AL ofyrtk. 7] (GH EEHZE
3k7] 3}ska] 19 FxE 7R, 53] ¢ @by N Doke] debdoe] A&k ACGHA TF2E 7FXE Aol w3z
=
a4 1
\F/_Qjﬂ g

Nl \‘\_s A *-N_f

3

il

47) S 104, N FE ol oJulsh], RE AlZE|SIS AT ofulidt 17], 53] debvlo] whaas)

= T N-Tug C-Erke] A7 v E o HE] F4 o] A BEAS iHRE, B
ol A o] CGH RE|X oﬂ% N-2er 3 C-eho] 9)x)7} vbyl HGC REZE I 3PS Ba4bo] v|EeA oA s
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[0118]

[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]

[0126]

[0127]

[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]

[0139]

[0140]

on

£501 10-1541764

3 RE|ZEE= PYKCPECGKSFSQKSALVKHQRTHTHoﬂ

28-S WEr7E X3E dE-A] e 1]
2 239 (Roehm and Berg, J. Am. Chem. Soc. 1998,
REZ7F ALEE & QT

A g F4AR
(Me—Cys) = X]ﬁrﬂﬂur =
120. 13083-13087 =) D}ﬁﬂr 22 =54 A3 HEpel=

PYKCPECGKSFSQKSALVKHQRTHTC(SEQ ID NO.86),

PYKCPECGKSFSQKSALVKHQRTHTM(SEQ ID NO.87),

PYKCPECGKSFSQKSALVKHQRTHT (Me-C) (SEQ ID NO.88),

PYK (Me-C)PECGKSFSQKSALVKHQRTHTH(SEQ ID NO.89),

PYKCPE (Me-C)GKSFSQKSALVKHQRTHTH(SEQ ID NO.90),

PYKCPE (Me-C)GKSFSQKSALVKHQR(SEQ ID NO.91)

A7 w4 A Hetel= RE A, Ne-C WERZ|I7F X e A2 IVE Ju] gt

}

2 3t 94 9
3 3} =2 beta-sheet, &
H= alpha-FY A T2 £ 5 = gled), alpha-AEx 1F

ofUEl olF AlE, 4AHF AVS, 4F Al% alpha-dlEs F2E 2 Arol=so] i,

fefel =55 A}

e
Z1%¥ alpha/beta X
]\_.

Ut o

o5 tE Al&9] alpha-#AY~2E, oS So] TRI #gel el Z-$-ol+= LKALEEK A& 2~9 HEelo|=7}
45 G(LKALEEK),GS] +x& Z&th. olg st TRI #idelolA 54 opnxiks AlzH oz X 3hst Q9do

2 A" F5 ol A% HElol= HEXESo] Bud ul lom (Peakcock et al. 2009. Dalton Trans.
7(13). 2271-2280), ol&let 22 FZE Ze oE UdfHo= dE HElol= RE|ZE0] AREE § AT
ole] g u= A ol

GLKALEEKCKALEEKLKALEEKLKALEEKG(SEQ ID NO.92)
GLKALEEKLKALEEKLKACEEKLKALEEKG(SEQ ID NO.93)
GLKALEEKCKALEEKLKACEEKLKALEEKG(SEQ ID NO.94)
GLKALEEKLKALEEKCKALEEKLKALEEKG(SEQ ID NO.95)
GLKALEEKLKALEEKLKALEEKCKALEEKG(SEQ ID NO.96)
GLKALEEKLKALEEKLKALEEKLKAAEEKCKALEEKG(SEQ ID NO.97)
GLKALEEKLKALEEKCKALEEKLKAAEEKCKALEEKG(SEQ ID NO.98)
ELYALEKELGALEKELACLEKELGALEKELYALEK(SEQ ID NO.99)
KLYALKEKLGALKEKLACLKEKLGALKEKLYALKE(SEQ ID NO.100)
ELYALEKELGALEKELACLKEKLGALKEKLYALKE(SEQ ID NO.101)
KLYALKEKLGALKEKLACLEKELGALEKELYALEK(SEQ ID NO.102)

o] Qox d¥ FEE zZr= CyclolK 1,12] (QCGVCGKCIACK)®} #e F% o2 2% Felo]= REX
(Nivorozhkin et al. 2000. Inorg. Chem. 39(11) 2306-2313) & ¥<35 2 & =
AbgE 4 Q)

wowge] e WadAd s F i Asuele e 34 ole 2% meze Fesu, ok E 1
3} 2,
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5

uir
MHr
ulo

2]

[0141]

W (constant region)

K

El

=

ZEto]
ALEKELYAL

=
z

-Cys-Xp-Cys-Xgg-Cys
G

OFB| =48
ACGHA
1~5) 9 &
LACLEKEL

M-X-C-X-X-C
El

Cys-Xq-Cys

LGALEK

Cyclo(K 1,12)-QCGVCGKCIACK
El

Cys-Xz.2-Cys-Kaz-His-Xz o-His

K]

1 2sCXLPMVIGXWFLVIX:5.7HXXH (x= 219]2|
El

(LKALEEK], (n
EYAL

Cys-Xz-Cys-Hg-Cys-Xe oo
PYKCPECGKSFSQKSALVKHQRTHTH % EEO[E

Cys-Xp-Cys-Xp-Cys-Xp-Cys-X,-Cys-Xo- Cys-X,-Cys-K-Cys

HXOONFYLX;

=
=
TRI
E
71Et

P =

CpHy 1
c
& =

2E

% 0[2 MEe
HaEA 7Y

TEE Blo $E e 7

[0142]
[0143]

2]

[0144]

Aol - of

&

=

A4, 5
A & e nt gl

=

—

Al FH9l A4 B ol9e] o

[

o

w
o}

dr
fn
gl
o
ToH
=8

wp

=13
=

(motif)9]

3T

7M1= R

, AL FA @ wilE (linker-mediated) & E]<]

28 7)o} A 2H 1l )

QL

PN
T

e

2

H=Z

¢}

FAAZ1H A DA (homogeneity)©]

1o
ot

3

o]
2

E

I e =
setHoe

K

(fusion)

pus

[0145]

o

JJo

H
ol
ful

AlZHRD Z71ek Alz=HIRL A7) B&7)(-

(motif) W<

v

2

[0146]

s

g o

o
g

&
&7 A2 YA

]_

[0147]

o}

A

R

571

Ag 7]

ol
ﬂo
wjr

op

M

d
L

71, oHAE

o]&3}(disulfide) A&

o] E4 o]t} (Bioconjugate techniques,

, AlZHIRL Z71e) Bl &o] o]
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[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

A7 dd A e WEHE ke 55 AEE A9y 93 A9A viAE 2 F . ddguiAE wy
2 ¥4 A AxE Ads] s AR, OE U, A 87, HAXE SA4A e iy Ee 2d o
Mol ey ge HdeEvte BEYP S Foste uAEC] AEE F Adrk. A A (selective agent)7} A E|H
Aol AW mAS Bdss AE AEses JAAGE AT A sbseith. w3, WMEE 54 b
sh A WE Q] A, HATF AMAIEE 54 AaF Ad HAY A (replication origin) g X & Q)

e FAE AP A AxF Td NEEe Egan s, bloly s, IEUE F thdkd FEe WHE
AHEEE gtk AZRS WY FRE dIAE F AAANREY ZE SFAEA dite FAXE EHI A
date duldS AAshE 7SS ke o 588 SAHA FAR, AEd d48 velle Z2RYHY A4S
DAHS BASHA A et fAREE FEje o gds gigo s Aaks =

2 9 YEZulolg A2 R FHE #d 2d Aol xFHT. Ay FFol AFEE 5 JE @3 wEd e
pET, DRSET, pBluescript, pGEX2T, pUC, col E1, pCRI, pBR322, pMB9 @ o]5¢

(Escherichia coli)ellAl Qolx= AdA Zehxn| =, RP49l o] B} HE &3 WS 2zt Zgan=, )\
gt107 Agtll, NM9g9e} #-2 w9 vt A Frh(phage lambda) FE=A=Z T AU

M3z A EA ddrlete] DNA THX]9f 22 7]EfF ThE DNA TXA|7} E3dch, &8 Axo] {83 2d 9E
© 2um 2= 2 9] fEAth. 2% MEd {83 #WE = pVLydlo|tt.

il

T2 shue] SHEA, B 3 A7) AR dHE FAA%S%E SFAEE AFErt. A7) AR vHE &
FAZ AYEHo FE HIAE FAASTH. A WEHe A e 542 o7t wpAel 2~ AE"EE A~
(Bacillus subtilis), ~E#:Evlo]x & (Streptomyces sp.), =X 4 (Pseudomonas sp.), ZZE|$-2
vl 2} 2] 2~ (Proteus mirabilis) W& AEFAZFF 2 Z(Staphylococcus sp.) ¥ #L A AEXY &= U, &=
g, olxml2Zd e 2 F(Aspergillus sp. ) 2 W, FXo} d2=Eg 2~ (Pichia pastoris), AF}ZwlolAl2
Al @H) A off (Saccharomyces cerevisiae), FZ&AFFEubAIZ2: 4 (Schizosaccharomyces sp.) R FR2XE kA
(Neurospora crassa)®} 22 &R, 71 W] 5318 M, 9 FFo2HE Axet 22 15 AAAES A
Fop e A9 Axd 4 vk E3 AE, IHFERYE FUF 5 ok, uk e, PER.C6 AE, A%
o] Al AE7(COS7:monkey kidney cells) A¥E(E3] Alv|ek (simian) C0S AI3E), NSO M, SP2/0, =Fojy=
S 2~E WA(CHO:chinese hamster ovary) A3, W138, o]¥ 3 2~¥ A1 (BHK:baby hamster kidney)Al3, MDCK,
=% AEF, T 78 AFE 9 HEK293 AlE, A @i d S de] sk e ¥ b8 Efss 557 AE 5

o] o]& 7l BHATE oo FAHHA o=

il

b
borlr 2

»

i

53] 2 ddgo] 2 $FAEs Hustez 3d g8 =o|7] Y&l A, Alvet (simian) COS A3, 2o
Yz @aE wh (CHO) AIE, & 33 ads de A E &8 b2 T8 45 AX=5yE A9
" s olAte] miEA e, 53 Aojys FAE WA AE CHOKIE SFAEE ARESHE Fo
IR AR

2 Iy A SFEAERY] PH HI 2 S FU1A, AE, 24 B V)@ EYshe oW WHE X3y
W g Hofo| A FXF ule} Po] 3 A xo] upel Hge TFE V|ES Al AT 4= gk ol Wi
= W75 ARG Y (electroporation), 9¥A §3, AxF ZE(CaPO) HA, A3} ZHE(CaCly) HA, A
g2 Fhatel= AR o] &gk wyk, ol F wbe|Ele}l wislE FH 3, PEG, 9AEF MiolE, fEIAEY P
Az/AA vile A8 By ol LFHL o2 AdH A ).

A7) dRd A wd, S e S5 AXZRE, Mg YA £ g3 F ATRTE FFH §
ol vl AGA| 7]ES o]gste] £ @l sl oo AlzH[JAe]l XFH HE E(motif)7} AdE WH A
7} AzE 4 A

A7) Ao AA W dE B, 9uA A AgRs, EFMolulele]lE ARulEYY, A M9 E,
54w gk mEviEagyel 22 oo WSR2 Ed A dato] &) wid wix2RE s 2

Al2®H|Qlo] Z3E REZ(motif)7t AFE REAE REA e FH wE A B Edde adseE 7
SEE Mol AlzHle]l XFHE REZ(motif)E ZY3E FEALEE AES AZE3Y, §F(fusion)d 3
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il
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ot

&

AA, 35 alA, W9 dA

(motif)e] A=l E27]E o]

3T

(motif)& 247}

hyA

ELE]

p

(motif)e} A%

]_

S

I1Qlo] E3He HE

b

XY
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= 18 ESRAREFT AZEQ F7F A dEnE o] MaAEE YEhis =i

= 2= AA 3, HR-Cyse HEZ western-blotloZ 13t ZA3ZS Uellles EH(EHAREFY (2% 2 7]
Yo Azg o] F7tE Ef~EFW Wo A (HR-Cys, 9% 2 7] @

% 32 IR-Cys—HaFn|Al Aol A3t W-VIS FF=(A) 2 13 SDS-PAGE(B)Z #eldk Axs e}
e =9

%= 4% Her-M2(Cys) A wWolAe} 4 d5<Q Alexa FluorOOr4882] A A2l Her-M2(Cys)-Alexad88S #| %

@ . (A)  SDS-PAGE gell 4] @710 % A% (B)  FA9 A 27 AT Alexadss GRS Ar)H
2 W AZE B A9E Jepe =

O,

= 5% HER2 &3 BT-474 Al XA MEZAE= M (anti-proliferation MTS assay)< 53} HR-Cys-DOX2] Al
EAAAA & FAE | s AEl Y =264 (doxorubicin) 1:2 3E 18l %2F4H])2 (doxorubicin)
H] 3

oA mhE
of shelst Aste e =u

% 62 HER2 & SK-BR3 Aol Aol AlE F2]%= ¥4 (anti-proliferation assay)E S3Fo] S|AE-MAE &
Al-oFE HEA Q] HER-M2(Cys)-MMAES] M 2AA oA &35 AE ] vlaste] &1 435 Yedle= B4,

Olt
-

% 72 HERZ %@ SK-BR-3 A|EolA HR-Cys2-MMAES] AlZANE &g elsly] flatel Ay w=d slave)=
(caspase) &3} 4= s|Alda vlaste] s Aas vephlle =4

T 82 HER2 ¥ SK-BR3 Al¥oAMe AEAdo] FA1El Aol A] A MAES] 9
(apoptosis) EIHE F<lslr] Yato] e HEE Az o] =(caspase) B4 S el vluste] B2
g ARE YERd= 9.

Wge XS] T FALA NS

o3, W wHe FAM AAalo] s mrk A MHAA Fh. HAW, ¥ odwe o]
FHHE e o, B wwel ofoltjolst el Ul old A WY wE £4E F AL B A%
Aol e Age Aol

O

B oage s ARG EE V]ego] R #shgold 9lo] the Fort flrkw, o] el A
215 7H A7 Ak o R ol st o E A}, wek, FHe} TUg Ve 74 R Ao g v
s AWe AR s,

2 dgo A= FAAQl HAFHAl(6-maleimidocaproyl)hydrazoneo] HAE H23F oFE (DOX-EMCH) S o] &3}
o FA-E JAFAE A=, DOX-EMCHE Al FARA] A dRrle] EAsts AlZ=EIQ1Y] E &7}
Agtale] AdR-oFE HAS FASE & ([Willner et al., Bioconjugate Chem. 1993 (4):521-7]1=24 E
wg o] Aol o)Al H&E 4 ATt

ol okEo] AFNEE o]F whuldS AgA|Ste] ko] ofds] wulde AjtEo] A=A FRlEr] fsA
TR ALse W diAy k& V-VIS FHE HUAE &35t Wyely. wwAEe B4 280
nm 3o UV gelA Ao FFEE JeEhum 2 #rol] A&E FAFHALS 495 nn 3] THAFA ol
A HAYFFEE 7MY, dild s 5AFRA BF f] FRATE 7HA 7] witel 280 nm ©F 495 nmol A <]
FHES S48l FEAE A8etd I A Agd ofwe] dRe 54sTHUS patent 7,528,234
B2]

<

AR W AEFA odAls 2

ak

MYGA-FE GFAMDOS] AEEH Ee AL 34 A4 BHS £ BUAS 2= EFEE AX,
% SV SKBR-3 A F& BI-474 AEE AENG wlx WRFA-oF FRA@DO)S] wEAT T, A
£ o 642 A oF 59 B9 M, AE AEFE FAFOA AU
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[0191]
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[0193]

[0194]
[0195]

[0196]

[0197]

[0198]
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[0200]

[0201]
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Al

e AHHoR GAE APES Uo7]x ¢Far ADCC(antibody dependent cellular cytotoxicity)E %3
Her2 A AXE ApEdS dozith, wido] oFE X8 HhHe ZHzor oAE APES §%(apoptotic cell
death) 3}7] wjiZol caspase &84S F7431H MPFTA -5 HAAADC) S MEZSA] Aoz w7l AlE
AFE  (caspase mediated apoptosis)®1A #<eld 21t} (Bayascas, et al. (2002), Cell Death and
Differentiation. 9: 1078-1089; Preaudat, et al (2002), Journal of Biomolecular Screening. 7: 267-274;
Phillips, et al. (2008), Cancer Research 68(22): 9280-9290).

nd‘

# Y Caspase 3/7 34 54

+

oo A= A A-okE HAEA (mADC) ol 23F A FEALE (apoptosis) 717+ &<lsl7] Yste] Axmol= 3
I} 7 (Caspase 3/7)9 FAS =AYt Atz ow W dA-oFE A3A| (nADC) o] 93+ A|FAIE S, 84
g AS Zhe THEE AE, dAd SK-BR-3 ME Z& Br-474 AZE WXl Ad A -oFE FH A (mADC)

o mEFA7IAL, AEE oF 29 Ft wigsta, Axdolx &4 SHFoEA FAdEn

B odldo] g3k wawy F24Yde 2ulE <l pSGHVO(GenBank Accession No. AF285183)E o]&3le] Ake]A| )
A A A2 AFE ThEsteE SR o] gA] AMEAIA NS pAV4 HEE o] &3St RYEE it g2
o

h |
W golE o] 83te] A FE dES THEAAL A9 AE U2 A FEEAY, 48 7H EFE A
oy TdHde Ao FEAEE ojfste ME g AYIHS VM #A] wE s aeEE TdAA &
A AAYE HHoz Agd AGE dEfolr. 2y FANA AEo g AFEEdE oY HAE AgH
o] glomz o] HWE s F FH ko] Ho AL Aalel] o] &3al7] Yot AGA A ALEISEEE
NSt Aolth, =gk gA|o] 49 S (heavy chain)@} 2 (light chain) F 719 @A E FAJo] HHA| AL
slE= o]y dt HAo Hge HEE sl
A 2, EFAEFM 9 Egd EFWM-A| A 7} HE A ] WE Ax
e A
Ll

EGAEFWM(HHL002) WEE Ax3t7] Yste], EfREFW FH9k e cDNAS CHO AlFEolA wHao]
Qe =g FZE HH3E A2 4z §AEHTE. o] F1AE pAv4e WE Q] Xhol/Notl 2} Apal/Smalell ZHzh:
Z2Yste] Egt~EFW WE (pHIL002) S A Z3}5iT).

2.1 Ex}2EF W W33 HR-Cys®t HR-Cyvs-Gly-Cys A%

EfrEFe] C-gvke] IEE #go]dg AAsI AZ~H 7] shtwte] FrbEl Eff~EFR A4S

A (HR-Cys, HHLO02C)$} Cys-Gly-Cys(CGO)Z TA4E HMEj=7F F7td ® of2 W F A (HR-Cys-Gly-Cys,
HHLO02C2)E Al %3l7] $ate], Ax3 Egt2EFW @E (pHHL002)E FH o & adto] 2709 Awdk Zejo]m s}
Autgk Zalo]mES o] &3l PREUTE. TFAZORE, EFRAEFWS FFPoz dlo] 2719 Zulolndl
XhoHH AWk Z&}o]l ™ (57 -GGG GGG CTC GAG ACC ATG GGT TGG AGC TGT -3~ )<} HHNot &¥bdF Ze}o]m (5~ -GCG
GCC GGC CGC TCA ACA ACC CGG AGA CAG -3 7 ), i HHNot 9HHaF Zalolw 2(5° -GG GCC GGC CGC TCA ACA GCC
ACA ACC CGG AGA CAG-3 7 )E °o]&3te] PCRE T E3qlth. 7] TZH wEUE =g dud &8t F719
A& F 29 Xhold Notle 2 Hekslar, Xhol/Notl HEH-E 7hxa 9= 2d #E pHHL0O029} X”%M Egtx
EFu A2H Sl WE3kA W (pHIL002C, pHHL002C2)E Al Zstqith, WE RAEE= % 13 ). 2 2 A 49
A Az A2EHQ F7F d8dAe -2 golile] AAR 1* 191 = AlZ=ERL, S]], AlZ=EQlo]

H
F7b EenEFYY AzEel 37t GAlol,

2.2 ER2EFY AFHIA HR-M2(Cys) A=
2

&) A3 FEEZ(CH) 271E zte EfRES Jj W3 A9l HR-M2(Cys) (HR-ACHGAACGHA, HHLOO2M2)E A
zx317] 93 ETAEFH 9WH (pHHL002)E FH o2 3to] XhoHH AWaF Zeholw (5 -GGG GGG CTC GAG ACC
ATG GGT TGG AGC TGT -3~ )< M2 HwaF >xgbo]n (5 CCCCGC GGC CGC CTA GGC ATG GCC ACA AGC AGC ATG GCC

ACA GGC GCC GGG AGA CAG AGA 3’ )& o]&3le] PCRE FZ3I3tt. 47 $2HE wEULEHEE U EA8h=
FNY AFFaAL Xhold NotloZ dAwralar, Xhol/Notl BEH-Z 7Fxar 9l W& #¥ pHHL0029F H3s}led
EfAEFW A28 WA WE (pHHLO02M2) E A %3} T},
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2.3 EF2EFY AFFA HR-M(Cys) A=

& ol A3 TEIZ(CGDE 3yt 2t E~EFY W 349 HR-M(Cys) (HR-GGGACGHA, HHLOO2M)E A
7] 98l YollA Ax EFAEFW A A HR-M2(Cys)E FHOo 2 o] AeF Zalo]lw (5 -GGT GGA
GGT GCT TGT GGC CAT TAA GC)oF 9wbek =glo]lw (3" -GCC GGG AGA CAG AGA CAG TG)E A}83}o] site-directed
mutagenesis (A= EzChange Site-directed mutagenesis kit, Ez004S) ®H o 2 PCRE o]&3dle] F+ 719
T4 ol A3t REX F (-due REXZE AAG I BEIA L] Atold ZEtolal HAE HIFSTE. EA
T8 HR-M2(Cys)= A G491 DpnloZ Zebd &, P(RE B3l WHEol% 5-M(Cys)= #holAlo]=(ligase) &
|83t o]F 7te DNAZR ThA] A3t EGAESFH W &4 WE](pHHLO02M) & Az,

PN o

o

N)

4 E a0 W3 aA HR-M2L(Cys) Az

ol Ad EEZ(CGH)7F 3719 ofn|xit FAR dAdE EgiEFY WE Al HR-M2L(Cys) (HR-
ACGHAGGGACGHA, HHLOO2M2L)Z A|Z=37] 3 oA Az Egt~EZm Ma s HR-M2(Cys)E F3 o7 519
AFeE Zeko]m (5" -GGT GGA GGTGCT TGT GGC CAT GCC TAA GCG)<F 9Hbak Zaho]m (3’ -AGC ATG GCC ACA GGC
GCC)E A3l site-directed mutagenesis (A =4 *~EzChange Site-directed mutagenesis kit, Ez004S) "
Mo g2 PRE o]&dte] F 7o T4 o] ZHF LE|X Atolo] Zelo|al HAE Hrlsldek. EA 82 HR-
M2(Cys)&= Agk &Rl Dpnlo = el &, PCRS &3l wHEol%l 5-M2L(Cys)& gholAlo]=(ligase) & ©]-&3fo]
o] 7}ek DNAZ thA] 9123l EgtA~ESFW Wd A ¥ g (pHHLO02M2L)E Al 2353t}

2.5 EZ2EFY WA HR-Z(Cys) A=

&0l Ad EAS zk= Zd2 I(Class 1) A= 37 (Zinc Finger) EE]E% zb= HR-Z(Cys) (HR-
CDICGRKFARSDERKRHTKIHLRQK, HHLO02Z)<S AZ3t7] 18] Egr~EFW] #WE (pHHL002)E FH 22 dto] XhoHH 74
WF o] w (57 -GGG GGG CTC GAG ACC ATG GGT TGG AGC TGT -3 7, AdWs 1)} 7 04 W o] (5'-GCA
TGC GGC CGC CTIT ACT TCT GCC GCA GGT GGA TCT TGG TAT GCC TIT TTC GCT CGT CGG ATC TAG CAA ATT TGC GTC
CAC AAA TAT CGC ATT TGC CGG GAG ACA GAG A-3')E ©]&3le] PCRE FTE3IGTh. 7] $3d wEUHEE
wetel] EAetE F e AFTAEAS XholF Notlo® Aukalar, Xhol/Notl EWHH-E 74X Qe @3 #E
pHHLO029} H¥tsle] Egf~EST Al~dH WA #E (pHHL002Z) & AlZ3}F ).

A 3. EStAESY 3 EAEFY-A Q) R WA ] B 3 AgA].

zholyz gAE WAME(CHO-KDE o838l AAld 1 9 2014 AFxd EHAEFW(HHL002) E o] Al~H
¢l W3S (HHL002C, HHL002C2, HHLOO2M, HHLOO2M2, HHLOO2M2L, HHL002Z)e] vz wgS shelslglitt.
CHO-K1& 10% FBS(Fetal Bovine Serum)®} A& XE3$He DMEM(Dulbecco s Modified Eagle Media)ell 37T,

5% C0;, wHF7IolA Wi sh3ltt. EfAES 9 ojo] WA FANMHE =]8ty] s A, 100mm ¥ FA

Aol MEZ 5 06/ | 22 HAEsle] wjokal & FBSeF 3HAA7F §1E 800409 DMEMI} 10pge] EZfA~EFWY
Tr= A]Z:Eﬂcﬂ Haay e S E3lsle] AbLoA 18 E¢F X3 ) 20pg] PEI(Polyethylenimine,

linear, Polysciences Inc (Cat. no: 23966, MW~25,000))¢} &3t3le] 10~15% AE A2oA X}, o]uj
s A wgslE AEE PRSE Aolulm MR E el 6nes) DIENS 7SI 10-15% ok ool WA
g EfAESY s A2EH]Rl WA dAWEE o] WAl HUlelgdvh. the & PBSE A oJuUlal FBS
7} 9= IMDM(Cat. No 12200-028, Gibco, Iscove s Modified Dulbecco ~ s Medium) ®|A S FH7}aho] vl wb

S} gol WHY EftAEFY U od] Azl WAL srlsh dol RAHGE. FAHORE, AX )

ooz FHlE EHAEFY U o]o AlAHQ HIFAE Xéxﬂ%}ﬂ Aste], wigAS A LEMO% NEE
AAZ T AEAntS FHala o] FEdS HY g 5% HiTrap Protein A HP(GE Healthcare, W

#
lycine €584 (100mM Glycine, pH 2.8)°.% pHE

z=golo g —Eréif?} 2, Vivaspin20(Sartorius, ¥]=)<
o




[0215]

[0216]
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Fo] o|FAZ o] FAT, L 204 HE ufe} o], B wldoA A|ZWH HR-CystE SDS-PAGESF 912® =3¢
(western blot)2 =2 2Hlsk vl 27 Ao Je|2 EA T, E3 2Af ElS7]E 7IRE AlZ=EHIS AlX
Ul A SFERRRoL on|Abo 2 EASE Al2H Q1Y the]dutelE Aj AEHIR EAE 5 AY] W
FE-A2 HAStS] AF A, yolduol= AFES dAE] 918t DIT(dithiothreitol)yh TCEP(tris(2-
carboxyethyl) phosphine) 2 Wi¥ = LA HHAAE HQZ AT oA wnkshs Moz r T
3] Agtikgo] dojur|x g,

oA Agd A2 "FA AgE oFES DOXO-EMCH 2 dEx 547 (6-
maleimidocaproyl)hydrazone f+=A°]™, DOXO-EMCHZ} Zo] Zgolv|= 7|E MK & 3FES g g 27]
of AdA7IE e A&Edk w3 & 7]AFE o] ). [Klussman, et al. (2004), Bioconjugate Chemistry
15(4): 765-773, page 766; Emmanuel et al. (2010) Chemistry & Biology 2010(17):213-227].

2 o= AAE HR-Cys ¢} DOXO-EMCHE 1:10 & EW|&Z E338te] d2olA 4 Al wnkst & AAA 4

O

Wo 2 DOXO-EMCHE AAsaL gejojrpion 33 AAgo=A HR-Cys—aFwal 2 Al (HR-Cys-DOX) &
Az dlon Azxd 249 AFrE W-VIS F4% FHoZ, = 3o wiE npel o] Flsigich.
Gt ofF o] afE FAASE o8] AME A, HR-Cys w4 oF 2 Ake] DOXO-EMCHZF Adtel A
& & 5ot

4.2. EAEFY 7|0k WA e obm (MAE) o] A A=

o
f

= ol M e SAaFHREG Alzsde] 4 wrhal e MAE ¢ HR-Cys-GLy-CysE HEAIA 1A= -MAR
AT (IR-Cys2-MMAE) S #| 23} t}. MMAEZ <¢+el Rl o}-9-g] ~ElEl (Auristatin) Q] 3 7154 #%

g o}9-g]~El¥l E (monomethyl Auristatin E, [3}8}24] 2] Fx)2A, AX oA duid 23
e)ol ol EallE= LR-AEE™ (valine-citurulline) ¥ A &3 2#o|A] 15 et

ofddl Wizt
(para—aniline benzoic acid: PABA)E &3&}e] E]&7|o MelHor Agsl= “Lﬂﬂo]ﬂPolcﬂoﬂ AAdEE= 22
71:;} o]Z B A3FoIMC(maleimido caproic acid)-VC(valine-citurulline)-PAB-MMAEZ}xL 3} o]of th3l A
WEe oln] &zl wke} 2} (US patent 6214345; US patent 7745394). of$-2l2ElEle AEu HAo] 73t

%é 2 M ESA A APl A 1650 #he] 200~300 pM=E & A ATt

olnfol =718 ¥ ek P AE Alexa FlourOOr488% o| &3t EgfA~EFW wolgtaol Aels 3

Z7le AdEdon okEo] FgHe AE Rl

H 33 A8 Alexa FluorOOr488% z7te] &
o 1] Wi tholdstel= AFS o] 73 YA &
|5 olFAE o] FAW, & 201]/\1 % H}sﬂr 7101 —“&: H“ﬁoﬂfﬂ Az¥ HR-
T3 2 5
718 7MA = Al&HUS AEd AEQJ SFEAL %Ho}b ’*]’\Eﬂ JJr ‘401”4}0]‘: A%
BHZ EAE F 7l wEd okE-Al2 "¥ASG AF A, volditels AFE A S5t
DIT(dithiothreitol)v} TCEP(tris(2-carboxyethyl) phosphine) & WEH = 394 AdAS oz AT
FEoA ugtels Aoy FEs] Aukgo] dojur|E gt 2~4 3] A= T g &
Ju A zERD AR ol Tk A 2] A&l (interchain) @] tholdstol= Azt =

(e}
<
w
rlr
=
|
=
[*p}
=
ﬁ
g
2y
i)
mlm
15
=
(e}
v
D
=
=
E
(e}
=3
o
Lo
(o
ot
jur]
=
oo
)
st
oo
i
lo
oftt
=
HU
N
é
ol
8
g

A= AH&7H(intrachain) tholdsle| = AGE B 5 ATk, web BAAle] o) A A xEel]
o oftelt §% dust AFE Fsiel gtk ALt B ALY tholdstolse] AFEE kR A: @
A-oke AgAe) A4 (homogeneity) & Wolmels Ea A%k vima 2717k 2 kAl A @l A
of FxA AR G Solde ANT Aol A7) wWFe] FFA wlelo ok Az olH 1 w84
of W Wojmd 4 ek

oA 1 FEFell 2~4 B TCEPE 7tet $ 4EA oA 307 AT o] AAE FalA
A=

tho]d vo] = o o]FAR EAetE MFFAY T dE A AsiAlet AgHol = HH
2 EAND 3l AHAY] He A877F SElojviol=r|el A 4 Sl ddd dHE Sddd. 4
W & Tyojulol=r] 9 wigAde] e DIT 59 #dAle dAEe o3 FE & &3] AA=AT, TCEPo
Aoz AATA kot Tejojntol =T ok Bl v]e] Aghbgol wolshA] ehi=th. TCEPOl olsf Sdel =zt
E F WolgAe] 19%d 2~10 T2 Alexa FluorOOr488< 7heh 5, A&ollA 2~4A17F 7t S50 FH
A RS AIZIT, BEeE FpEFe] AJAHIQlE Thete]l $AA7)AL, wbSERA] @Al g ] fRe) ddAl 52
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[0222]

[0223]

[0224]

[0225]

[0226]
[0227]

[0228]

[0229]

SE50] 101541764

Al oo BHR AAT F, ik @58l FAE Tk HFe] EfAESY wol@Al-Alexadss
A5 AAE den
fAop o] d2 EFfAEFY WMol A-Alexad88 A5 HTAE SDS-PAGE gelollA H7195S Fdte] 2l

d

~
T, T Aol 747 AddE 959 ¢S ¥ ovx] A7 (Fluorescencen Image Ananlyzer, Typoon9410,
Amersharm Bioscience Ltd.)Z E3le] #X3ct. d3F ojujx] A2 HR-Cys¢t HR-Cys-Gly-Cys 3A] wHol|
o AN, Al HsiA Fald dE7F diA Wol 2FEES B AT 55 ol AF EEHEZE 2= HR-
M(Cys), HR-M2(Cys), HR-M2L(Cys), HR-Z(Cys)e] Z-ol%= Al vy B 987t A83ES & 5 vk, =
39, Al vEiA sl A¥E FF dmo Ao FF

1 5 A5

B O iy
my oftt

_|_,
o

4ol Al BE wkel o] HR-M2(Cys) A Wolxo] 4
A7 W= 6u) Az dEEAT. ole g FdiHd
o ol At &S WolFH, wEhA Tafd dig Zojrte]=7]e] AdEAe] ¥ & HojErt.

¢
o o
oft to
)
ui
o
il
o
o
(11
iin)
o
o]

EES BT T b oukgAlo] Qlemg LHoly £F s ol 9] T o]
wpol=o ok whEAdE kStAl7|aL, webd FA-okE JFA Y AP FEI sEA F TS vE F
oh;}
IS .

A Mgt vhsk ol AAWANA el MASE T4 o] AF wy
EFE Weelmi B4 o ede AT Fahol AsHY HES wE

[d
rO
8
=2
R
o
=
ol

o
o
!
o
[H
rO
«
[op)]
(=}

3| S-S oAFe] Bag vk ok (Van
Horn et al. (2003) J. Biol. Inorg. Chem. 8: 601-610). &< o] A% Felol= wE|ZZ ¥3sle= 3| &
WAL S Ealo] AE o2 WHE T, AE wjgde EAsE e F& ol AL Fdlo
ANz £E3 WS aFoR AT - JdS Aol olgd HF o] AY HElol= REZE XY
st A WA S ol AY 5EA4E ] fste] & d#xl 54 o] o€ (chelator)?l Fura-
(Invitrogen, F-1200)& o] &3le] &4 o] ZAF9 A7IE ZAHSIGL. o1& B3lo] IR-M2(Cys)E ol &%
ol 2¥kel 3 A (K)7F oF 20 nMNE wl$- A AFE T SAHST. B o) 5% o2& TFsE I
A WelA7E Fé ol AFS FIte] A2HQ AE BIsE AE s s, 4 oS Ut
S wel 2As vE £EE SASGT. okl F4 oy w§ A AFS sto] T4 o] §l& W
oF vlarste] 24AZMAAE Al 2HQlY 4As wkeS AL oS BEIGT. U 55 o] AeE of
A H5E o] wlste] (GH BE|Zo digk Ajfo] X erobr], ofd T4 o]l H|dlelw AlzEHAe 23]
g JAse &t 3A &tk AN T4 ol&o] flu Afet wusteMe YA F4 o] s AL,
ANzEle] 23 £m7t FolEg Bl ¥ 4 ATt ol =4 o]y AFE HR-M2(Cys)oll Ae =4 o]
Z# el EDTAE #H7Fsle] ofd H4 ol AAZ A5, AlzHele &3l F4 o]20] gle A9 vt

[e]

6.1 FAFAN

JI
)

BT-474 AXZE 10% FBS7} ZH7}¥l DMEM/F12 wiA]ol] 34 &}o] IXIO4 M/ o] HEE A F 100 w HE wlF
S 96-9 ZHolES 7 A HFavh. HE F A ZHolEE 5% olitsukAi B 37CE AR wYd
Al 24 AIZE EoE wYete] AEE FHlolEd FAAIZTE 4", SJAI”IH doxorubicin® 1:2 EFE, 47
AA ol A A ZF HR-Cys-DOX, 1@ 3 doxorubicins wjA|o 3|43 % 100 w/L2 FHF &% 1000 nM, 100
nM, 10 nM, 1 nM 2 0.1 nMe] EA H7leton, g7 iz ol wixvH( s 1) F7ekth. 59 &t
wjF Fofl, 20 ub/H=E CellTiter 96-AQueous One Solution AlSF [MIS-71% 7AA; Aolgli= AES tslo]=2
AAl (dehydrogenase)oll &8l MTS7F Reb4] 3Evpzb(formazan)S FASH, AYAE Hepa Zupzho] o o)
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

SE50] 101541764

TSNS HA7be F 37CR AAE mMAyIelA 24k Fek vk SHolvk. 10% SDS &N 20 ut/W H7kske]
WS FRAZ F SR EFste AEXE&S fFRIY. AEZ £4S FFRAVIE Ao,
viability(®) 24 = 5 o 2=z Yeditt. 2 23 @& sx=2 Ageg] % = HR-Cys-DOX®] 4] EA 4ol A
e 4", agla AER 54F0 4l (doxorubicin) 9] 1:2 EFE] @azel FARSH YEldow, =2
Frol M= HEAaFH] A (doxorubicin) 3 AR AIEZE5AS YeERAT. 2 A= FE, HR-Cys-DOX &= 341E
AR TIEE FAZH A A2 FAe dAFe] AR AFEo] Addlk Bl HAFHA
(doxorubicin) 9 AESFAHE FE3] Uepdots RS A5,

6.2. MMAESF WA HFgA o AxF2A AAls

SK-BR3 A|ZEZ 10% FBS7F W7}l DMEM/F12 wj=]o] 34ste] 1x10' 7H/%1(we11>01 HEE 2% F 100 b ME
HFEs 96-Ulwell) FHlolES] ZF Ao 71sigitt. o] 4 FHEE 5% olibsteba 9 37C=E AAE WY
7164 24 AZE FoE wiFste] AIEE Eelo]|Eo] FAAITEH W&”ﬂﬂr 7] del A Alzg SR ol gA]-

MC-vc-PAB-MMAE H&AZ wiA o] X3k & HF F% 66.7 nM, 33.3 nM, 6.7 nM, 3.3 nM, 0.67 nM, 0.33 nM,
0.067 nM, 3 0.0067 nMe] =|A H7Fetiom, A izt del= wARk(eFE §1%) H7Fekivh. 59 F<t uf
& Fofl, 20 w/AZ CellTiter 96— AQueous One Solution AlSF [MTS-71Z A Aolgl= Alxel fslo|=2
AAl (dehydrogenase)oll &8l MTS7F Reba) 3Evpb(formazan)S FASH, AYAE Hepa Zupgho] oo o3
T2 1S A7k & 37CE AR vl 2AIE Eot M stk AlE &S F3EA7IE 0.D.
490nmell A Z7g3ke] viability(%)E 783+ th. HR-Cys-MC-ve-PAB-MMAE, HR-Cys-Gly-Cys-MC-vc-PAB-MMAE, HR-
M2(Cys)-MC-vc-PAB-MMAE, HR-M(Cys)—MC—vc—PAB— MMAE, HR—MZL(Cys)—MC—V(:—PAB—MMAE, HR-Z(Cys)-MC-vc-PAB-
MMAE =57 wahael S Aele] Hsle] 943t MEF2] oAlsS BT, &= 69 Holi= ZAAH, HR-M2(Cys)-MC-
ve-PAB-MMAE:= =332 3 Al’lel] B]3te] 1650 #k-2 5Hf ]’“(31‘111%9— viability7} 50% o]at® &7+ &2
S B = vyiability Hdigtad ALz TUEE FUS) Al £ sRoX Y Ax=sALS FA-%E HFA
7F oF 85%7F #Agtel wlste] mEAQl S-S of 409 A4S Hnh. o|ZFH FA-ofE HEAVE 2E
Aol vlato] vf9- -3 AEEYH IC50 @S BYES & F AU

AN 7 AR

\ﬂ

7+ ] Caspase 3/7 &4 =3 A3

SK-BR-3 MEZ 10% FBS7} A 71E RPMI 1640 wj=]ol 3]s} 1 XlO4 M/ A(well)o] FEFH 243 T 100 x0 Al

o =S 96—%‘ ZYolES 7} dej 7}sIGitt. o]F A ZHOJEE 5% oAksietAa B 3TCTE AAE wd)
ol A 24 AIZE FF st AEE ZHolEd FAAZ T AR 7] HAAldelA Axw A tﬂo]iﬂ—“
2 A@AE Aol M F HAFE B 66.7 oM, 33.3 oM, 6.7 nM 3.3 nM, 0.67 nM, 0.33 nM, 0.067 nM %
0.0067 nMe] A Hrtstgiem, A diza dele wjA (s 1) H7ISHATE. 48A1%F Bt wies —7?01],
100 /<42 Caspase-Glo 3/7 A1¢F [Caspase-Glo 3/7 FA; ﬂ]i‘] o]z H9go](Caspase pathway)E E3f
MAE AFHo] FAE = MEAA AR Axdol= 3, 79 Ao 9 Alxdel= rjHo] FIFH wFs=
AE SA1S A7 & ALoA 30 s Mg skt 23S £ w1 B (luninometer) 2 7833t

a2 Ay, & 7o) YERd vkel o] BIAR] SAAYS Mg AlXdA = Axmol= o] A9 YEA &
%ot HR-Cys2-MMAE M| MXe =7t S upe Axdo)= 39 79 &0 &4 JehdS HAt).
A2 HE, HR-Cys2-MMAE &= A€} &2 AXUZ 555 HR-Cys2-MMAES] A 2] MMAE F&E-o] Alxwo]=
HlaglolE B MEATES dole g 4 At

e

Tgh, E 8ed YERdG viel Zo] BHEFARI MRS Mg AEoA e Axdel= Eo] AL yERHA Fgko
1 HR-M2(Cys)-MC-vc-PAB-MMAE A& M¥EE X7t S7Hghel wel Alxsfo]= 39 79 &40 #A UEh S B
Art. E A2 HE, HR-M2(Cys)-MC-vc-PAB-MMAEE A8zt &e] AZTUHE $4%9 HR-M2(Cys)-MC-vc-PAB-
MMAES A -2 MMAE ¢FEo] Alxdo]= m2golE Tl MEANES dofS A3 = .
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Western blot / 12% SDS-PAGE
areody (1 1000) aturan g0 FoHRPica 33006 KN Cappe)
110406

EH3
(A) Uv-vis §%x
1 T
H - - DOX-EMCH
§ 0.8 i — HR-Cys-DOX
B u - + HR-Cys
s 0.6
£ ol
¢ 04
3 o2
0 : . s
240 280 nm 340 430 495nm 240
Wave length (nm)
HR-Cys HR-Cys-DOX
(B) ¥S ys
240 -
140 - 'l' '!!'
teo-| . '
70 -
Coomassie G
AA 5% SDS-PAGE(NR)
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EH7
2,500,000
== HR-Cys2
2 2,000,000
g —=—HR-Cys2-MMAE
+ 1,500,000 conjugate
g
£ 1,000,000
E
=
500,000
i o Ex
0.01 0.1 1 10 100
Concentration (nM)
=P
120 .
1 B Herceptin
5, = 1007 A HR(Cys)-MMAE conjugate
&0 ;
—
FE 90
© O 4
S0 g0
o 60
38
O 404
204
O'ﬁ_nmﬂm'mmmﬂl

0.001 0.01 0.1 1 10 100
Concentration (nM)

Hqdz s

<110> Alteogen InC

<120> Antibody variant with cysteine residues, antibody-drug conjugate
comprising the antibody variant, and method of manufacturing
thereof

<130> P13-B030

<160> 102

<170> KopatentIn 2.0

<210> 1
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.1
<400> 1

Tyr Lys Cys Lys Gln Cys Gly Lys Ala Phe Gly Cys Pro Ser Asn Leu

_29_



1 5 10 15

Arg Arg His Gly Arg Thr His

20
<210> 2
<211> 24
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.2

<400> 2

Tyr Gln Cys Asn Ile Cys Gly Gly Lys Cys Phe Ser Cys Asn Ser Asn
1 5 10 15

Leu His Arg His Gln Arg Thr His

20
<210> 3
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.3
<400> 3

Tyr Ser Cys Gly Ile Cys Gly Lys Ser Phe Ser Asp Ser Ser Ala Lys

1 5 10 15

Arg Arg His Cys Ile Leu His

20
<210> 4
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.4

<400> 4

Tyr Thr Cys Ser Asp Cys Gly Lys Ala Phe Arg Asp Lys Ser Cys Leu
1 5 10 15

Asn Arg His Arg Arg Thr His

20
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<210> 5
<211> 24
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.5

<400> 5

Tyr Arg Cys Lys Tyr Cys Asp Arg Ser Phe Ser Asp Ser Ser Asn Leu

1 5 10

Gln Arg His Val Arg Asn Ile His

20
<210> 6
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.6

<400> 6

15

Tyr Lys Cys Lys Glu Cys Gly Lys Ala Phe Asn His Ser Ser Asn Phe

1 5 10

Asn Lys His His Arg Ile His

20
<210
> 7
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.7

<400> 7

15

Phe Lys Cys Pro Val Cys Gly Lys Ala Phe Arg His Ser Ser Ser Leu

1 5 10

Val Arg His Gln Arg Thr His

20
<210> 8
<211> 25
<212> PRT

15
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<213> Artificial Sequence
<220><223> SEQ ID NO.8

<400> 8

Tyr Arg Cys Lys Tyr Cys Cys Asp Arg Ser Phe Ser Ile Ser Ser Asn

1 5 10

Leu Gln Arg His Val Arg Asn Ile His

20 25
<210> 9
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.9

<400> 9

15

Tyr Glu Cys Asp His Cys Gly Lys Ala Phe Ser Ile Gly Ser Asn Leu

1 5 10

Asn Val His Arg Arg Ile His

20
<210> 10
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.10

<400> 10

15

Tyr Gly Cys His Leu Cys Cys Lys Ala Phe Ser Lys Ser Ser Asn Leu

1 5 10

Arg Arg His Glu Met Ile His

20
<210> 11
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.11

<400> 11
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Tyr Lys Cys Lys Glu Cys Gly Gln Ala Phe Arg Gln Arg Ala His Leu
1 5 10 15

Ile Arg His His Lys Leu His

20
<210> 12
<11> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.12

<400> 12
Tyr Lys Cys His Gln Cys Gly Lys Ala Phe Ile Gln Ser Phe Asn Leu
1 5 10 15

Arg Arg His Glu Arg Thr His

20
<210> 13
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.13

<400> 13

Phe Gln Cys Asn Gln Cys Gly Ala Ser Phe Thr Gln Lys Gly Asn Leu
1 5 10 15

Asn Arg His Ile Lys Leu His

20
<210> 14
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.14

<400> 14

Tyr Thr Cys Ser Tyr Cys Gly Lys Ser Phe Thr Gln Ser Asn Thr Leu
1 5 10 15

Lys Gln His Thr Arg Ile His
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20
<210> 15
<211> 22
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.15

<400> 15

Tyr Ala Cys His Leu Cys Gly Lys Ala Phe Thr Gln Ser Ser His Arg

1 5 10

Arg His Glu Lys Thr His

20
<210> 16
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.16

<400> 16

Tyr Lys Cys Gly Gln Cys Gly Lys Phe Tyr Ser Gln Val Ser His Leu

1 5 10

Thr Arg His Gln Lys Ile His

20
<210> 17
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.17

<400> 17

Tyr Ala Cys His Leu Cys Gly Lys Ala Phe Thr Gln Cys Ser His Leu

1 5 10
Arg Arg His Glu Lys Thr His
20
<210> 18

<211> 23
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<212>  PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.18

<400> 18

Tyr Ala Cys His Leu Cys Ala Lys Ala Phe Ile Gln Cys Ser His Leu
1 5 10 15

Arg Arg His Glu Lys Thr His

20
<210> 19
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.19

<400> 19
Tyr Val Cys Arg Glu Cys Gly Arg Gly Phe Arg Gln His Ser His Leu
1 5 10 15

Val Arg His Lys Arg Thr His

20
<210> 20
<211> 24
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.20

<400> 20

Tyr Lys Cys Glu Glu Cys Glu Gly Lys Ala Phe Arg Gln Ser Ser His
1 5 10 15

Leu Thr Thr His Lys Ile Ile His

20
<210> 21
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.21
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<400> 21

Tyr Glu Cys Asp His Cys Gly Lys Ser Phe Ser Gln Ser Ser His Leu

1 5 10

Asn Val His Lys Arg Thr His

20
<210> 22
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.22

<400> 22

15

Tyr Met Cys Ser Glu Cys Gly Arg Gly Phe Ser Gln Lys Ser Asn Leu

1 5 10

Thr Ile His Gln Arg Thr His

20
<210> 23
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.23

<400> 23

15

Tyr Lys Cys Glu Glu Cys Gly Lys Ala Phe Thr Gln Ser Ser Asn Leu

1 5 10

Thr Lys His Lys Lys Ile His

20
<210> 24
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.24

<400> 24

15

Phe Glu Cys Lys Asp Cys Gly Lys Ala Phe Ile Gln Lys Ser Asn Leu

15
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Ile Arg His Gln Arg Thr His

20
<210> 25
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.25

<400> 25

Tyr Val Cys Arg Glu Cys Arg Arg Gly Phe Ser Gln Lys Ser Asn Leu
1 5 10 15

Ile Arg His Gln Arg Thr His

20
<210> 26
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.26

<400> 26
Tyr Glu Cys Glu Lys Cys Gly Lys Ala Phe Asn Gln Ser Ser Asn Leu
1 5 10 15

Thr Arg His Lys Lys Ser His

20
<210> 27
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.27
<400> 27
Tyr Glu Cys Val Gln Cys Gly Lys Ser Tyr Ser Gln Ser Ser Asn Leu
1 5 10 15
Phe Arg His Gln Arg Arg His
20

<210> 28
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<211> 23

<212>  PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.28

<400> 28

Tyr Glu Cys Val Gln Cys Gly Lys Gly Phe Thr Gln Ser Ser Asn Leu

1 5 10

Ile Thr His Gln Arg Val His

20
<210> 29
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ 1D NO.29

<400> 29

15

Tyr Glu Cys Asn Thr Cys Arg Lys Thr Phe Ser Gln Lys Ser Asn Leu

1 5 10

Ile Val His Gln Arg Thr His

20
<210> 30
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.30

<400> 30

15

Tyr Val Cys Ser Lys Cys Gly Lys Ala Phe Thr Gln Ser Ser Asn Leu

1 5 10

Thr Val His Gln Lys Ile His

20
<210> 31
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.31

15
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<400> 31

Tyr Lys Cys Asp Glu Cys Gly Lys Asn Phe Thr Gln Ser Ser Asn Leu

1 5 10 15

Ile Val His Lys Arg Ile His

20
<210> 32
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.32

<400> 32

Tyr Glu Cys Asp Val Cys Gly Lys Thr Phe Thr Gln Lys Ser Asn Leu
1 5 10 15

Gly Val His Gln Arg Thr His

20
<210> 33
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.33

<400> 33
Tyr Lys Cys Pro Asp Cys Gly Lys Ser Phe Ser Gln Ser Ser Ser Leu
1 5 10 15

Ile Arg His Gln Arg Thr His

20
<210> 34
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.34

<400> 34

Tyr Glu Cys Gln Asp Cys Gly Arg Ala Phe Asn Gln Asn Ser Ser Leu

1 5 10 15

_39_



Gly Arg His Lys Arg Thr His

20
<210> 35
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.35

<400> 35

Tyr Glu Cys Asn Glu Cys Gly Lys Phe Phe Ser Gln Ser Ser Ser Leu

1 5 10

Ile Arg His Arg Arg Ser His

20
<210> 36
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.36

<400> 36

Tyr Lys Cys Glu Glu Cys Gly Lys Ala Phe Asn Gln Ser Ser Thr Leu

1 5 10

Thr Arg His Lys Ile Val His

20
<210> 37
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.37

<400> 37

Tyr Glu Cys Asn Glu Cys Gly Lys Ala Phe Ala Gln Asn Ser Thr Leu

1 5 10
Arg Val His Gln Arg Ile His
20

<210> 38
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<211> 24

<212>  PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.38
<400> 38

Tyr Glu Val His Asp Cys Gly Lys Ser Phe Arg Gln Ser Thr His Thr

1 5 10 15

Leu Thr Gln His Arg Arg Ile His

20
<210> 39
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.39

<400> 39

Tyr Glu Cys His Asp Cys Gly Lys Ser Phe Arg Gln Ser Thr His Leu
1 5 10 15

Thr Arg His Arg Arg Ile His

20
<210> 40
<211> 23
<212> PRT

<213> Artificial Sequence

<220

><223> SEQ ID NO.40

<400> 40

His Lys Cys Leu Glu Cys Gly Lys Cys Phe Ser Gln Asn Thr His Leu
1 5 10 15

Thr Arg His Gln Arg Thr His

20
<210> 41
<211> 25
<212> PRT

<213> Artificial Sequence
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<220><223> SEQ ID NO.41

<400> 41

Tyr Val Cys Asp Val Glu Gly Cys Thr Trp Lys Phe Ala Arg Ser Asp
1 5 10 15

Glu Leu Asn Arg His Lys Lys Arg His

20 25

<210> 42
<211> 25
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.42

<400> 42

Tyr His Cys Asp Trp Asp Gly Cys Gly Trp Lys Phe Ala Arg Ser Asp
1 5 10 15

Glu Leu Thr Arg His Tyr Arg Lys His

20 25
<210> 43
<211> 25
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.43

<400> 43

Tyr Arg Cys Ser Trp Glu Gly Cys Glu Trp Arg Phe Ala Arg Ser Asp

1 5 10 15

Glu Leu Thr Arg His Phe Arg Lys His

20 25
<210> 44
<211> 25
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.44
<400> 44

Phe Ser Cys Ser Trp Lys Gly Cys Glu Arg Arg Phe Ala Arg Ser Asp
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1 5 10

Glu Leu Ser Arg His Arg Arg Thr His

20 25
<210> 45
<211> 25
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.45

<400> 45

Phe Ala Cys Ser Trp Gln Asp Cys Asn Lys Lys Phe Ala Arg Ser Asp

1 5 10

Glu Leu Ala Arg His Tyr Arg Thr His

20 25
<210> 46
<211> 25
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.46

<400> 46

Tyr His Cys Asn Trp Asp Gly Cys Gly Trp Lys Phe Ala Arg Ser Asp

1 5 10

Glu Leu Thr Arg His Tyr Arg Lys His

20 25
<210> 47
<211> 24
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.47

<400> 47

Phe Leu Cys Gln Tyr Cys Ala Gln Arg Phe Gly Arg Lys Asp His Leu

1 5 10
Thr Arg His Met Lys His Ser His

20
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<210>

<211>

<212>

<213>

48
23
PRT

Artificial Sequence

<220><223> SEQ ID NO.48

<400>

Cys Arg Cys Asn Glu Cys Gly Lys Ser Phe Ser Arg Arg Asp His Leu

1

48

5 10

Val Arg His Gln Arg Thr His

<210>

<211>

<212>

<213>

20
49
23
PRT

Artificial Sequence

<220><223> SEQ ID NO.49

<400>

Phe Gln Cys Lys Thr Cys Gln Arg Lys Phe Ser Arg Ser Asp His Leu

1

49

5 10

Lys Thr His Thr Arg Thr His

<210>

<211>

<212>

<213>

20
50
23
PRT

Artificial Sequence

<220><223> SEQ ID NO.50

<400>

Phe Ala Cys Glu Val Cys Gly Val Arg Phe Thr Arg Asn Asp Lys Leu

1

50

5 10

Lys Ile His Met Arg Lys His

<210>

<211>

<212>

20
51
25

PRT
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<213> Artificial Sequence

<220><223>  SEQ ID NO.51

<400> 51

Tyr Val Cys Asp Val Glu Gly Cys Thr Trp Lys Phe Ala Arg Ser Asp
1 5 10 15

Lys Leu Asn Arg His Lys Lys Arg His

20 25
<210> 52
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.52

<400> 52

Tyr Lys Cys Met Glu Cys Gly Lys Ala Phe Asn Arg Arg Ser His Leu
1 5 10 15

Thr Arg His Gln Arg Ile His

20
<210> 53
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.53

<400> 53

Tyr Ile Cys Arg Lys Cys Gly Arg Gly Phe Ser Arg Lys Ser Asn Leu
1 5 10 15

Ile Arg His Gln Arg Thr His

20

<210> 54
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.54

<400> 54
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Tyr Glu Cys Lys Glu Cys Gly Lys Ala Phe Ser Ser Gly Ser Asn Phe
1 5 10 15

Thr Arg His Gln Arg Ile His

20
<210> 55
<11> 23
<212> PRT

<213> Artificial Sequence

<220><223>  SEQ ID NO.55

<400> 55

Phe His Cys Gly Tyr Cys Glu Lys Ser Phe Ser Val Lys Asp Tyr Leu

1 5 10 15

Thr Lys His Ile Arg Thr His

20
<210> 56
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.56

<400> 56

Tyr Glu Cys Asp His Cys Gly Lys Ala Phe Ser Val Ser Ser Asn Leu
1 5 10 15

Asn Val His Arg Arg Ile His

20
<210> 57
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.57
<400> 57

Tyr Thr Cys Lys Gln Cys Gly Lys Ala Phe Ser Val Ser Ser Ser Leu

1 5 10 15

Arg Arg His Glu Thr Thr His

_46_



20
<210> 58
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.58

<400> 58

Tyr Glu Cys Asn Tyr Cys Gly Lys Thr Phe Ser Val Ser Ser Thr Leu

1 5 10

Ile Arg His Gln Arg Ile His

20
<210> 59
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.59

<400> 59

Tyr Arg Cys Glu Glu Cys Gly Lys Ala Phe Arg Trp Pro Ser Asn Leu

1 5 10

Thr Arg His Lys Arg Ile His

20
<210> 60
<211> 23
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.60

<400> 60

Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Arg Ser Asp Glu Arg

1 5 10
Lys Arg His Thr Lys Ile His
20

<210> 61

<211> 23
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<212>  PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.61

<400> 61

Cys Pro Val Glu Ser Cys Asp Arg Arg Phe Ser Arg Ser Asp Glu Leu
1 5 10 15

Thr Arg His Ile Arg Ile His

20
<210> 62
<211> 21
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.62

<400> 62

Cys Asp Ile Cys Gly Arg Lys Phe Ala Arg Ser Asp Glu Arg Lys Arg

1 5 10 15

His Thr Lys Ile His

20
<210> 63
<211> 54
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.63

<400> 63

Cys Glu Ile Phe Cys Tyr Asp Glu Glu Lys Val Asn Arg Ile Gln Gly
1 5 10 15

Asp Leu Gln Thr Val Asp Ile Ser Gly Val Ser Gln Ile Leu Lys Ala

20 25 30
Ile Ala Asp Glu Asn Arg Ala Lys Ile Thr Tyr Ala Leu Cys Gln Asp

35 40 45

Glu Glu Leu Cys Val Cys
50

<210> 64
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<211> 54

<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.64

<400> 64

Cys Asp Thr His Leu Val His Leu Asp Asn Val Arg Ser Ser Gln Ala
1 5 10 15

Gln Ile Leu Pro Thr Asp Lys Ala Gln Gln Met Ala Glu Ile Phe Gly

20 25 30
Val Leu Ala Asp Thr Asn Arg Ile Arg Leu Leu Ser Ala Leu Ala Ser

35 40 45

Ser Glu Leu Cys Val Cys

50
<210> 65
<211> 54
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.65

<400> 65

Cys Asp Gln Pro Leu Val His Leu Glu Gln Val Arg Gln Val Gln Pro
1 5 10 15

Glu Val Met Ser Leu Asp Gln Ala Gln Gln Met Ala Glu Phe Phe Ser

20 25 30
Ala Leu Ala Asp Pro Ser Arg Leu Arg Leu Met Ser Ala Leu Ala Arg

35 40 45

Gln Glu Leu Cys Val Cys

50
<210> 66
<211> 55
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.66

<400> 66
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Cys Asp Arg Ala His Leu Val Asp Cys Ser Arg Val Gly Asp Ile Gln
1 5 10 15
Thr Gln Val Leu Asn Thr Ala Lys Ala Gln Arg Met Ala Glu Phe Phe
20 25 30
Ser Leu Leu Gly Asp Ala Asn Arg Leu Arg Val Val Ser Val Leu Ala

35 40 45

Lys Gln Glu Leu Cys Val Cys

50 55
<210> 67
<211> 26
<212> PRT

<213> Artificial Sequence

<220><223>  SEQ ID NO.67

<400> 67

Leu Ser Asp Glu Thr Arg Leu Gly Ile Val Leu Leu Leu Arg Glu Met
1 5 10 15

Gly Glu Leu Cys Val Cys Asp Leu Cys Met

20 25
<210> 68
<211> 41
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.68
<400> 68

Cys Cys Thr Leu Ala Thr Gly Pro Leu Ser Ser Asp Glu Ser Glu His

1 5 10 15
Tyr Ala Asp Leu Phe Lys Val Leu Gly Asp Pro Val Arg Leu Arg Ile
20 25 30

Leu Ser Gln Leu Ala Ala Gly Gly Cys

35 40
<210> 69
<211> 26
<212> PRT
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<213> Artificial Sequence

<220><223> SEQ ID NO.69

<400> 69

Tyr Arg Ala Ala Met Pro Val Val Arg Ala Leu Val Ala Tyr Leu Thr
1 5 10 15

Glu Asn Cys Cys His Gly Thr Arg Asp Cys

20 25
<210> 70
<211> 46
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.70
<400> 70
Cys Leu Arg Gly Cys Gly Leu Val Val Ala Thr Tyr Glu Gly Arg Gln
1 5 10 15
Val Arg Tyr Ala Leu Ala Asp Ser His Leu Ala Arg Ala Leu Gly Glu
20 25 30

Leu Val Gln Val Val Leu Ala Val Asp Thr Asp Gln Pro Cys

35 40 45
<210> 71
<211> 55
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.71
<400> 71
Cys Leu Arg Asp Cys Gly Leu Val Val Thr Val Pro Asp Gly Arg Arg
1 5 10 15
Ser Arg Tyr Glu Leu Ala Asp Glu Arg Leu Gly His Ala Leu Asp Asp
20 25 30
Leu Arg Ala Ala Val Val Ala Val Asp Ala Asp Arg Thr Cys Pro Asp
35 40 45

Ala Asp Glu Leu Glu Cys Cys
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50 55
<210> 72
<211> 31
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.72

<400> 72

Val Ser Gly Met Asp Cys Ala Ala Cys Ala Arg Lys Val Glu Asn Ala
1 5 10 15

Val Arg Gln Leu Ala Gly Val Asn Gln Val GIn Val Leu Phe Ala

20 25 30
<210> 73
<211> 31
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.73
<400> 73

Val Pro Gly Met Thr Cys Ser Ala Cys Pro Ile Thr Val Lys Lys Ala

1 5 10 15

Ile Ser Glu Val Glu Gly Val Ser Lys Val Asp Val Thr Phe Glu

20 25 30
<210> 74
<211> 30
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.74

<400> 74

Ile Thr Gly Met Thr Cys Asp Ser Cys Ala Ala His Val Lys Glu Ala
1 5 10 15

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

20 25 30

<210> 75

<211> 31
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<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.75

<400> 75

Val Gln Gly Phe Thr Cys Ala Asn Cys Ala Gly Lys Phe Glu Lys Asn
1 5 10 15

Val Lys Lys Ile Pro Gly Val Gln Asp Ala Lys Val Asn Phe Gly

20 25 30
<210> 76
<211> 31
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.76
<400> 76

Val Glu Gly Met Thr Cys Asn Ser Cys Val Trp Thr Ile Glu Gln Gln

1 5 10 15

Ile Gly Lys Val Asn Gly Glu His His Ile Lys Val Ser Leu Glu

20 25 30
<210> 77
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.77

<400> 77

Val Val Met Thr Cys Ser Gly Cys Ser Gly Ala Val Asn Lys Val Leu
1 5 10 15

Thr Lys Leu Glu Pro Asp Val Ser Lys Ile Asp Ile Ser

20 25

<210> 78
<211> 24
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.78
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<400> 78
Gly Met Thr Cys Ala Ser Cys Val Ala Asn Ile Glu Arg Asn Leu Arg
1 5 10 15

Arg Glu Glu Gly Ile Tyr Ser Val

20
<210> 79
<211> 30
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.79

<400> 79

Tyr Glu Gly Met Thr Cys Gln Ser Cys Val Ser Ser Ile Glu Gly Lys

1 5 10 15

Tyr Arg Lys Leu Gln Gly Val Val Arg Tyr Lys Val Ser Leu

20 25 30
<210> 80
<211> 29
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.80

<400> 80

Gly Met Ser Cys Gln Gly Cys Ala Gly Ala Val Arg Arg Val Leu Thr
1 5 10 15

Lys Met Glu Gly Val Glu Thr Phe Asp Ile Asp Met Glu

20 25
<210> 81
<211> 31
<212> PRT
<

213> Artificial Sequence

<220><223> SEQ ID NO.81

<400> 81

Val Pro Ser Ile Thr Cys Ser His Cys Val Asp Lys Ile Glu Lys Phe

1 5 10 15
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Val Gly Glu Ile Glu Gly Val Ser Phe Ile Asp Ala Asn Val Glu

20 25 30
<210> 82
<211> 52
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.82

<400> 82

Val Thr Gly Met Thr Cys Ala Ala Cys Ser Asn Ser Val Glu Ala Ala

1 5 10 15

Leu Met Asn Val Asn Gly Val Asp Val Gly Gly Met Thr Cys Gly Gly
20 25 30
Cys Ser Ala Ser Val Lys Lys Leu Leu Glu Ser Gln Pro Cys Val Ala
35 40 45

Ser Ala Ser Val

50
<210> 83
<211> 23
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.83

<400> 83

Val Ser Gly Met Val Cys Ala Ala Cys Ser Thr Ala Val Glu Asn Ala

1 5 10 15

Leu Leu Ser Cys Ser Gly Val

20
<210> 84
<211> 22
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.84
<400> 84

Asp Val Gly Gly Met Thr Cys Gly Gly Cys Ser Ala Ser Val Lys Lys
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1 5 10 15

Ile Leu Glu Ser Gln Pro

20
<210> 85
<211> 28
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.85
<400> 85

Asp Val Gly Gly Met Lys Cys Gly Gly Cys Val Glu His Val Lys Lys

1 5 10 15

Ile Leu Glu Glu Gln Phe Gly Val Thr Ser Ala Ser

20 25
<210> 86
<211> 26
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.86

<400> 86

Pro Tyr Lys Cys Pro Glu Cys Gly Lys Ser Phe Ser Gln Lys Ser Ala
1 5 10 15

Leu Val Lys His Gln Arg Thr His Thr Cys

20 25
<210> 87
<211> 26
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.87

<400> 87

Pro Tyr Lys Cys Pro Glu Cys Gly Lys Ser Phe Ser Gln Lys Ser Ala
1 5 10 15

Leu Val Lys His Gln Arg Thr His Thr Met

20 25
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<210> 88
<211> 26
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.88

<400> 88

Pro Tyr Lys Cys Pro Glu Cys Gly Lys Ser Phe Ser Gln Lys Ser Ala

1 5 10 15

Leu Val Lys His Gln Arg Thr His Thr Cys

20 25
<210> 89
<211> 26
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.89

<400> 89

Pro Tyr Lys Cys Pro Glu Cys Gly Lys Ser Phe Ser Gln Lys Ser Ala
1 5 10 15

Leu Val Lys His Gln Arg Thr His Thr His

20 25
<210> 90
<211> 26
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.90

<400> 90
Pro Tyr Lys Cys Pro Glu Cys Gly Lys Ser Phe Ser Gln Lys Ser Ala
1 5 10 15

Leu Val Lys His Gln Arg Thr His Thr His

20 25
<210> 91
<211> 22
<212> PRT
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<213> Artificial Sequence

<220><223> SEQ ID NO.91

<400> 91

Pro Tyr Lys Cys Pro Glu Cys Gly Lys Ser Phe Ser Gln Lys Ser Ala
1 5 10 15

Leu Val Lys His Gln Arg

20

<210> 92
<211> 30
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.92

<400> 92

Gly Leu Lys Ala Leu Glu Glu Lys Cys Lys Ala Leu Glu Glu Lys Leu
1 5 10 15

Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Gly

20 25 30
<210> 93
<211> 30
<212> PRT

<213> Artificial Sequence
<220><223> SEQ 1D NO.93
<400> 93

Gly Leu Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Leu

1 5 10 15

Lys Ala Cys Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Gly

20 25 30
<210> 94
<211> 30
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.94

<400> 94
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Gly Leu Lys Ala Leu Glu Glu Lys Cys Lys Ala Leu Glu Glu Lys Leu
1 5 10 15
Lys Ala Cys Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Gly

20 25 30

<210> 95

<211> 30

<212>  PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.95
<400> 95

Gly Leu Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Cys
1 5 10 15

Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Gly

20 25 30
<210> 96
<211> 30
<212>  PRT
<213> Artificial Sequence
<220><223> SEQ ID NO.96
<400> 96

Gly Leu Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Leu

1 5 10 15

Lys Ala Leu Glu Glu Lys Cys Lys Ala Leu Glu Glu Lys Gly

20 25 30
<210> 97
<211> 37
<212> PRT
<213> Artificial Sequence
<220><223> SEQ ID NO.97
<400> 97

Gly Leu Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Leu
1 5 10 15

Lys Ala Leu Glu Glu Lys Leu Lys Ala Ala Glu Glu Lys Cys Lys Ala
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20 25 30

Leu Glu Glu Lys Gly

35
<210> 98
<211> 37
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.98
<400> 98
Gly Leu Lys Ala Leu Glu Glu Lys Leu Lys Ala Leu Glu Glu Lys Cys
1 5 10 15
Lys Ala Leu Glu Glu Lys Leu Lys Ala Ala Glu Glu Lys Cys Lys Ala
20 25 30

Leu Glu Glu Lys Gly

35
<210> 99
<211> 34
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.99

<400> 99

Leu Tyr Ala Leu Glu Lys Glu Leu Gly Ala Leu Glu Lys Glu Leu Ala
1 5 10 15

Cys Leu Glu Lys Glu Leu Gly Ala Leu Glu Lys Glu Leu Tyr Ala Leu

20 25 30
Glu Lys
<210> 100
<211> 35
<212> PRT

<213> Artificial Sequence
<220><223> SEQ ID NO.100

<400> 100
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Lys Leu Tyr Ala Leu Lys Glu Lys Leu Gly Ala Leu Lys Glu Lys Leu

1 5 10 15

Ala Cys Leu Lys Glu Lys Leu Gly Ala Leu Lys Glu Lys Leu Tyr Ala

20 25 30
Leu Lys Glu
35
<210> 101
<211> 35
<212>  PRT

<213> Artificial Sequence

<220><223>  SEQ ID NO.101

<400> 101

Glu Leu Tyr Ala Leu Glu Lys Glu Leu Gly Ala Leu Glu Lys Glu Leu
1 5 10 15

Ala Cys Leu Lys Glu Lys Leu Gly Ala Leu Lys Glu Lys Leu Tyr Ala

20 25 30

Leu Lys Glu
35
<210> 102
<211> 35
<212> PRT

<213> Artificial Sequence

<220><223> SEQ ID NO.102

<400> 102

Lys Leu Tyr Ala Leu Lys Glu Lys Leu Gly Ala Leu Lys Glu Lys Leu
1 5 10 15

Ala Cys Leu Glu Lys Glu Leu Gly Ala Leu Glu Lys Glu Leu Tyr Ala

20 25 30
Leu Glu Lys

35
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