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Bo ug A AE S e A g9d, HF%”—BM]% *H TE= A - ﬁﬂ% Hgghs)], 19
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3l =

H o
Zo =S A Ag & o, AsadsE =Y F oy, £ = 29
a Abgo] AgAQl oFE, 53] IdAA T FEEE AT 5 Ut
T3, B oo ] igEdA-oOE JdAE gt AH, 53 49 A5g FAAE E o] o]&3 XaEW
Holl tst ol
W g o &
57 AgoA Boldo=m Y= ®A(target), & FPd Soldoz Adsl= dAE o] &3 AsAE v
olQ 9JokE FolA dA Y EetAl AU AL k. 53] & AlE fHe] Holdog wdEe Y
-7 FYS ysta, old Ajstd Axel AAAS AASAY AFRE fEdE A, S I FAE ol
st % w2 X5 WS dA 9y AR glon, doge] AR wlg v Y| Fofoltt
shARE, ol#gt et A= TH BolAd2 wlg AN, dAEY AMEaTE 7]EY] AESAY FE(EEAD),
5 g FEo vlE WEe AT o], MESAY oOE H UE AESTE A FE e BE Foaw
(combination therapy) o & AF&EE 2971 wr},
A7 22 e T oA, AE SAZYE T As5aT A 2 54 A3E Hsl 540 =2 A
X SAoFEo] FHIAC Agtd WA -FE HEA (mADC, modified Antibody-Drug Conjugate)el]l gk &
T s AyEa Jed, wEEA-oE HAAAE o] &e A, = HMA B A qFo| I
HdE ME, 53 dARevt JFHoR AEx5dE FHd ¢ o] A5aHE AuT F Jde ez Q14
Ha ok

A2 A=A (ZEVALINIM, [Witzig et al., J. Clin. Oncol, 2002, 20(15): 3262-3269]), wlY=E}L
(MYLOTARGIM, [Drugs of the Future, 2000, 25(7):686]) %2 A AEEA S = WAA FILa7)
Ay Ao AFAT A HEFH FA4 54 B8y A58 oR FdFHoR EHder, HF
9 v 2ekAl (Immunogen, Inc. [Xie et al., J. of Pharm. and Exp. Ther. 2004, 308 (3):1073-1082]1), E&}
230 w284 (Roche [Isakoff et al., J. Clin. Oncol. 2011, 29(4): 351-4]) & W&5A HE=eS &
Aol AFA7IAY, Ed2EE FEAQ 0} gl=etd FAEH=, ol xEd E (AE), RExdEolg-g~etdl
(MMAE), 5 MMAF AAW%%§%Eec%%(%%ﬁb4$]*YmeYﬂﬂEﬂ§ﬂ A A, 43
Ao TG Aol (D30l HolHQl cACI0, CD20-2d <F B W ool A=E 9 F-CD20 FA, g =
B2, A2 ko] 85 g d-EphB2R A, 2H9 B F-IL-8, E-AHUE A Fol AFAINE T B2 A

A& ek ([Klussman, et al., Bioconjugate Chemistry, 2004, 15(4):765-773]; [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
1., Cancer Res, 2003, 63:6387-6394]).
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T3 Ug-mufo]Al, HAFH|A, WEEHAAOE 2 WHAlS o83k gA-oFE AHA MEm ALRFAor,
FA-oF HgA ol E£3d & Jdv FEEAM AT 54, dE B9 Yz 54, AE 54, 48 &
gholal, AR} =2 oE So] AtuwmiolAl ([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}lu]Al ([Lode et al., Cancer Res, 1998, 58: 2928];
[Hinman et al., Cancer Res, 1993, 53: 3336-3342]) o] A& 7Fsatrta defA AUrt. o5 MESA FE2
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(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMASB, SEMAG, AlwF2# 5b Hlog, Alvk =91, 77]¢] EFH 2
Ed A (A8 R A ALY, wEd =eel () R &2 AlE =, (AR 5B, 1AiE o<l
M5 AB040878);

(8) PSCA hlg (2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN cDNA 2700050C12 7=}, 14
A 5 WE AY358628);

(9) ETBR (l=€7 By 48, W3 52 HE AY275463);
(10) MSG783 (RNF124, 7} ©rwizl FLJ20315, X¥W 3 5<1 W3 NM_017763);

(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAP2, SIMP, A gAMet ## = 1, AgHYd AdAT
WA 1, AP 63]e T Ayl &9 2, 659 Ay dwd, AW 50 WS AF455138);

(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPMAB, LAIA & FAA Fol A, M o}F, F+49 4, 39y
3 %2 WE NM_017636);

(13) CRIPTO (CR, CR1, CRGF, CRIPTO, TDGF1, 71¥@<¢tE-+3 A4, AW 590 HIE NP_003203 T+
NM_003212) ;

(14) CD21 (CR2 (R.A <84 2) W& C3DR (C3d/QA2=EFQ HIZ Hlolg] A F&A) T Hs.73792 AW <
W3S M26004);

o

(15) CD79b (CD79B, CD79B, IGh (o]F:=Z=EH-#« WEL), B29, WA 59 HE NM_000626);

(16) FcRH2 (IFGP4, IRTA4, SPAPIA (SH2 EwlQl & E2melAd 1A wlA 1a), SPAPIB, SPAPIC, AW <
91 M3 NM_030764);

(17) HER2 (A= <<l HE M11730);
(18) NCA (A= <1 W3 M18728);
(19) MDP (X1¥ = 591 WF BC017023);

(20) 1L20Ra (XW=L 5¢1 ME AF184971);

(21) BHHZE (A= 52 HE AF229053) ;

(22) EphB2R (R1® 3 %<l HE NM_004442);

(23) ASLGE59 (X1 59l WE AX092328);

(24) PSCA (M= <91 W& AJ297436);

(25) GEDA (X1¥=L <<l W35 AY260763);

(26) BAFF-R (B A2 243} <1#} 484, BLyS 444 3, BR3, NP_443177.1);
(27) (D22 (B-HIE =84 (D22-B ©]£23, NP-001762.1);

(28) CD79a (Ig WE} (CD79R)S} BGH oz A543l 7 ol Exle FHoA B2 dAst= B AL Eo
A el D79A, CD79a, olfmEEZE’l-vd Ay B AR 3fel] dejsis AeE ded, WA o
W3 NP_001774.1);

e
9 AN Wofe] Agstal HIV-2 7Fdel ofstm, AIDS, #
AR, 1WA %20 HE NP_001707.1);

(30) HLA-DOB (V€] =ol Agate] (D4+ T Lol ANH=, MHC Fehs 11 24 (Ta Fe)e) weh Anfyl,
A= %< W3 NP_002111.1);

2] = Qg
Ea = = A B “M #ojst 4 glom | o] AL EHA vl Bl WA 7148 4 e, A
W %<l M3 NP_002552.2);
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(32) CD72 (B-M* %3} 39 (D72, Lyb-2, W= 52 WM& NP_001773.1);

(33) LY64 (Fo]al FH wbEa] (LRR) o] A1 = gzl = g9 64 (RP105)+= B AlX &3 2 A
IAES F4E3H, o)A 7T AHe AN FWA FFEA Fxte AW g4 Frhel ddol g, WA
%<2l M3 NP_005573.1);

(34) FcRH1 (C2¥ Ig—fAF 2 ITAM =wW¢lE i3l
LA A g 18 B UE G B3l #ojd = gle, WA $9 HE

(35) IRTA2 (B Al & 9 HzFdAo] 288 4= 9= F44 WAFEAQ FuIZ2EH AuS &4
AF B4 2, »Jr] o3t A7 FAA "gxde 99w B AE oAHFUgA dojyd, Wiz He W

NP_112571.1); %

(36) TENB2 (A7 <1#ke] EGF/dlelE@d &£ 9 Ze|x~elela #do] v 44 93 T2y ez, A=
29l M3 AF179274);

Fol gout, ool FAHE AL ohn, ARG EE AWEOR ASbH RE o] xgE & 9
nEkA sk 2 A, B do] w2 2= EGFR, HER2, HER3 % HER4AZH-E A€l ® Erb

= B ¥l ErbB
doll digt Afs F Solds MM, Fd], uEAsAe B ddd wE RiAe EgaRTy
(trastuzumab, &9 : 34d), = rituximab, %™ @ 54, Hﬂﬂ}/\]-zr“@(bevacizumab ]
ofut2~®l) MEA W (cetuximab, & Uu|E2), cBR96, cACIO, &-CD20 &+
E-A& ¥ (selectin) A, 3-MUC16 3] L (D30 A =R MeE= 3k o]
AL A= =

ol i
>
nfé

O

HER2E= W MEQ F23p AFo| TASE T3 AZADAA Fo 3Jhjel AuME AR
(epidermal growth factor receptor; EGFR) s¥z2]& <u]stt}, EGFR =9 B2 Axsasr 84
(receptor tyrosine kinases)¥ erbl, erb2/HER2, erb3, erb4?] 47§= o] Jom AX F23 A& Qo=

Aol B3, ol% 9 wahE 2Astsd Belshs oz deld vk

RS erb el F erb2/HERZSH AT @psE QAW FRANA A FHE A4 oncogene) = %
94 vk HER2ZF APAQ £EQ Aol AUHL fuzAe] 4w wae] gelsAw, myHow
HER27} SHAASAL FESW PPAE 2dol B FARANAE FAHA GAE F4HA ek,

= HER27} Y2 EGFR #HEglet L2lam3}(oligomerization)Ho] EA3ted @ 315 E2(downstream
molecules)E AAtslsled A2 o8 7FA] A& LA (signaling cascades)E AsIA7] &4, AXEZT2A &
o}8}= SOS-Ras-Raf-MEK-MAPK 73 29} MEAFE & oAk PI-3K/Akt =7} §F 54 #efshs timA el 714

AL 4 A9 A, HER2 LS A dAle] 2713 deide F88 @, o <k A%
Aol Fadk A3S st vk, HER2 FEdL J&d Fieke] oF 20~30%014 dehvbar glom sparge of
AE7E B Ee AZF Q= Aoz deA vk

A7) HERZ A R BGF FEAR o] Foldl womyy AuwE 474 A £gAel Seldom Agsh: w
Aol st olae] A2ENS TS REZ(notif)E AFAL, olo] thA BAH Wt kR AFA
1% wro] me WAk AT x4 2 AL AL AN FES Fo @

E5, 7] ARE ks o] ¥ S
Alys)el By AAY oz ARAAT, B w4
(Cys)& ZFsHe REIL(notif)sh AFHE Eehafige] ek R0 eholdl(lys)ol EAshe Jeish e
ol ale] EASA Sk HEl BF A go]

womolA] AFEE ohlabe] thobg M vl EAISHE olvlate B FAH R4 -4 of
ofel elal ARG vhked W AW U EAlehs FRALEESS 9a) Bolld YdHeR AsHE wE
wo-24 gEyos gy
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Fﬂ

oo el Al~EHQ 78 EPEhs RE|Z(motif)E 171 WA 100 A, wistAsAE 10 WA 5070, o
vt aAlE 10 WA 307K, 7HE vt EAlE 10 WA 10709 opul Al 7S JRA, Sk o] o] Al
Z33h, 58], B o] mE A2 7S T3etE REZ(notif)E 170 WA 20709 Al 2H)
Zoet= Aol wpgrsiy, wigA st A= h WA 10749 Al=EQl &71E, 53] ubgrsiAlE 10

7] A2l A7 E el REIXE 543 285 (functionality)olt} 23 £ 33 25 ZA] g o
<3 MEfo|= RE Z(motif)d = don, EAIL X—}%% ]L} 27@ %3 SX} "ILZE zr= glglo]l= WE|EQ A
o] utgAsitt. 47l & s 5 2]

Xa-[ (Mg )y=Xby 1y 22 (1)
71 F&2A (DolA, Mys)ee Teet AlZEHRD 7], e AlZ2EHA 7E 23dsb EA-g 285y 23t
=2 3A F2E v HqEolE REEZE on|sta, Xa 2 XbE AR FPHOE A2EHRLS AQe ofn| Al
A7) 00 WA 2070 FHE eSS SJrse, ne 1WA 209 A% @ Ahas,

A7) F22 (DA ZF Mye)n, D M)t Megs)z . Meye)ne A2 5A3 % Qar, Aol 4% o, =

. 7 Xby, 3 Kby Xb Xb, A AE BAT £E da, @ F= Ak,

il

wg, A7) T2 (DA, Ol B Azae 371d 3
t e ) 724 (29 2 F2E /M,

Xa=(Cys=Xby), 722 (2)

T2 (2)M 9] Xa, Xb,E n2 7] 724 (Dol Aot Fdst.

= % H LR
o ZH AxEHAY e 4 eSS gy
Biol. Inorg. Chem. 8: 601-610).

zEQl A8 EFee FE o AF & olete] AL Fakel A2HQl Arle] dskE A
) KN
=3

o] &el4 9lth(Van Horn et al. (2003) J

2 oA AL A=l JNE E3StE 55 o A EEEZZE A JdA gFole F
T5 zdsied AMeEE Ad o] (chelator) ©¥& (Zhang et al. (2012) Biochem. Genet. 50(7-
8): 585-599), &% ol&& AXE iy F2 AEU 54 A dEdt= JEE Sk Ab#HE(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), &% o]2¢] Fxo| ulghx A}
(transcription)S Z43h= AAF 24 WA (transcriptional regulators) (Gunther et al. (2012) Biochim.
Biophys. Acta. 1823(2): 476-483; Sitthisak et al. (2012) FEMS Microbiol. Lett. 327(2): 126-133), ©#
A-hild WS- (protein-protein interaction)o]t} W Z-DNA WFS-o] Tl e whilde] A LA E4)
3= A3 7 (Zinc Finger) HE]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}%fst FHF< a4 (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) F#¢] A Tol AUAT, old FAHHE AL ofyrt. A7 =

& ol A3} HE|ZEL AlZH] WVE T4 ol ZAF Ry X IEvAS Ad Iao=E AMEEa e

@ B4 ol 2% REEA ¥ owgel whe WRPA-kRE A Axel olgd & vk,

e &b

o] w2 F4 o] AY REXY FAAQ dEe A3 FA

+—Cys—Xp-His—Xs5~His),C,LF (C4 class: Cys—Xo~Cys—X,~Cys—Xo—Cys—X,~Cys—Xs—Cys—X,~Cys—X;-Cys),CsL (C6

_\i

Aol Coll,1F (CyssHissclass:Cys—Xo-
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class: Cys—Xy=Cys—Xs~Cys—Xs-12-Cys—Xy~Cys—Xs-s~Cys), MA} 24 druldo|y} F& AR E duld F&o] it
@l (metal ion transporter), FHKFALO]E Tl ZfrH o] =(superoxide dismutase) SollA o]
Cys—X-X-Cyst} Cys—X-Cys EE|Z % Cys—X,~CysEE]Z, Met-X-Cys—X-X-Cys RE]X, (C-Q-C-Q-C-A-C =
il ATP 3§49 Ser-Pro-Cys RHZ Fo| nlgA ARt oo &AE= A ofynt. 7] 55
3 BEIZ FxRA, XE Cys o199 opuxil 7], me 1 WX 10, ukEASAE 1 WA 59 AHFE
gmate | BT Xmo m B2 m WA g9 Cys ©]€]9] opm| Al Z7|E om| gt

urh FAHOE B ool A8 & Qi 4ABA dA gl AF we

[

p
]

YKCKQCGKAFGCPSNLRRHGRTH (SEQ ID NO.1), YQCNICGGKCFSCNSNLHRHQRTH(SEQ ID NO.2),
YSCGICGKSFSDSSAKRRHCILH(SEQ ID NO.3), YTCSDCGKAFRDKSCLNRHRRTH(SEQ ID NO.4),
YRCKYCDRSFSDSSNLQRHVRNTH(SEQ ID NO.5), YKCKECGKAFNHSSNFNKHHRIH(SEQ ID NO.6),
FKCPVCGKAFRHSSSLVRHQRTH(SEQ ID NO.7), YRCKYCCDRSFSISSNLQRHVRNIH(SEQ ID NO.8),
YECDHCGKAFSIGSNLNVHRRIH(SEQ ID NO.9), YGCHLCCKAFSKSSNLRRHEMIH (SEQ ID NO.10),
YKCKECGQAFRQRAHL IRHHKLH (SEQ ID NO.11), YKCHQCGKAF IQSFNLRRHERTH(SEQ ID NO.12),
FQCNQCGASFTQKGNLNRHIKLH(SEQ ID NO.13), YTCSYCGKSFTQSNTLKQHTRIH(SEQ ID NO.14),
YACHLCGKAFTQSSHRRHEKTH(SEQ ID NO.15), YKCGQCGKFYSQVSHLTRHQKITH(SEQ ID NO.16),
YACHLCGKAFTQCSHLRRHEKTH (SEQ ID NO.17), YACHLCAKAF IQCSHLRRHEKTH(SEQ ID NO.18),
YVCRECGRGFRQHSHLVRHKRTH (SEQ ID NO.19), YKCEECEGKAFRQSSHLTTHKITH(SEQ ID NO.20),
YECDHCGKSFSQSSHLNVHKRTH (SEQ ID NO.21), YMCSECGRGF SQKSNLT THQRTH(SEQ ID NO.22),
YKCEECGKAFTQSSNLTKHKKTH(SEQ ID NO.23), FECKDCGKAF IQKSNLIRHQRTH(SEQ ID NO.24),
YVCRECRRGF SQKSNLIRHQRTH(SEQ ID NO.25), YECEKCGKAFNQSSNLTRHKKSH(SEQ ID NO.26),
YECVQCGKSYSQSSNLFRHQRRH (SEQ ID NO.27), YECVQCGKGFTQSSNLITHQRVH(SEQ ID NO.28),
YECNTCRKTFSQKSNLIVHQRTH(SEQ ID NO.29), YVCSKCGKAFTQSSNLTVHQKIH(SEQ ID N0.30),
YKCDECGKNFTQSSNLIVHKRIH(SEQ ID NO.31), YECDVCGKTFTQKSNLGVHQRTH(SEQ ID NO.32),
YKCPDCGKSFSQSSSLIRHQRTH(SEQ ID NO.33), YECQDCGRAFNQNSSLGRHKRTH(SEQ ID NO.34),
YECNECGKFFSQSSSLIRHRRSH(SEQ D NO.35), YKCEECGKAFNQSSTLTRHKIVH(SEQ D NO.36),
YECNECGKAFAQNSTLRVHQRIH(SEQ ID NO0.37), YEVHDCGKSFRQSTHTLTQHRRIH(SEQ D NO.38),
YECHDCGKSFRQSTHLTRHRRIH(SEQ D NO.39), HKCLECGKCFSQNTHLTRHQRTH(SEQ D NO.40),
YVCDVEGCTWKFARSDELNRHKKRH(SEQ ID NO.41), YHCDWDGCGWKFARSDELTRHYRKH(SEQ D NO.42),
YRCSWEGCEWRFARSDELTRHFRKH(SEQ ID NO.43), FSCSWKGCERRFARSDELSRHRRTH(SEQ ID NO.44),
FACSWQDCNKKFARSDELARHYRTH(SEQ ID NO.45), YHCNWDGCGWKFARSDELTRHYRKH(SEQ D NO.46),
FLCQYCAQRFGRKDHLTRHMKHSH(SEQ D NO.47), CRCNECGKSFSRRDHLVRHQRTH(SEQ D NO.48),
FQCKTCQRKFSRSDHLKTHTRTH(SEQ D 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),
YRCEECGKAFRWPSNLTRHKRITH(SEQ ID NO.59), FACDICGRKFARSDERKRHTKIH(SEQ ID NO.60),

CPVESCDRRFSRSDELTRHIRIH(SEQ ID NO.61), CDICGRKFARSDERKRHTKIH(SEQ ID NO.62) 5& &5 & UX|wk, oo A3k
= AL olYm, zfdesign/zfdesignhome.phpi=+ Macpherson et al. (2006) Microbiol. Mol. Biol. Rev.
70(3), 583~604) ol Riyl AAFA dwlde] F&Hol AF HEX FoA & AW Ve 547 §3y
= Zolgtd ojx Aolg= Al flo] AMETHEsI).

=, BogolA A 5 9t AR audot 3% ABIE 59 g%l A 2y

(e
rr

CadC i l:
CEIFCYDEEKVNRIQGDLQTVDISGVSQILKATADENRAKITYALCQDEELCVC(SEQ ID NO.63)
AztR w4

CDTHLVHLDNVRSSQAQILPTDKAQQMAEIFGVLADTNRIRLLSALASSELCVC(SEQ ID NO.64))

_10_
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[0100]
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ZiaR o
CDQPLVHLEQVRQVQPEVMSLDQAQQMAEFFSALADPSRLRLMSALARQELCVC(SEQ ID NO.65)
BxmR A :
CDRAHLVDCSRVGDIQTQVLNTAKAQRMAEFFSLLGDANRLRVVSVLAKQELCVC(SEQ ID NO.66)
ArsR ©¥: LSDETRLGIVLLLREMGELCVCDLCM(SEQ ID NO.67)
CCTLATGPLSSDESEHYADLFKVLGDPVRLRILSQLAAGGC(SEQ ID NO.68)
YRAAMPVVRALVAYLTENCCHGTRDC(SEQ ID NO.69)

CmtR =S4

CLRGCGLVVATYEGRQVRYALADSHLARALGELVQVVLAVDTDQPC(SEQ ID NO.70)

CLRDCGLVVTVPDGRRSRYELADERLGHALDDLRAAVVAVDADRTCPDADELECC(SEQ ID NO.71) & & & AT, ol Ags &
28 ohet,

dle|gole] AT e FoIdts St Ao BAR = ol (Zn) A d AL 3l AlzEd} A F
2 272 FAHE 1§53 34 o)L A¥ REZE zt=d (Draper et al., J. Bacteriol. 2011, 193
(17), 4338-4345), ©]+= HXXWFYLXy1-ssCXLEMVIGXWFLVIX 50 HXXH(X= 42]9] opmi=Atold | X & m WA q7l¢]

Cys ol919) obulwat A)E Suet)e] T2F A, @A BaE 150 F olgel okl AT v
w oo Aol 34 ole AY REZE AgIFsa

%= @iz % (cation diffusion facilitators), Zrt, Irk-+AF ©&
WA (Zrt, Irk-like protein), <ol % wWMA  (cation exchangers), T 9 2 (copper
transporters), so% P-8 ATP ®38]& A (heavy metal P-type ATPase), ATP-A3¥ JFAE(ATP-binding
cassette) $-HF whla o] delx <+ (Hanikenne et al. Plant Physiology 2005, 137, 428-446; Hall
and Williams, J. Experimental Botany, 2003, 54(393) 2601-2613), ¥ WwolxqE t}L3 2o N-X-C-X-X-C
RE X7} v A8 Al AREE 5 AR TE, o]e] A St = A1 ot

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 : YEGMTCQSCVSSIEGKYRKLQGVVRYKVSL(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)

w3k Ao e A ol A= HA(wild type) &0l A KEIEZS 7o R o] <l9Ho R T
@1 ﬂﬂ & ol Y RE|ZX B o] wE AFIA-FEAHTA Y Az AHEE £ ded,
=] 24 ol AF FHElo|= RE|Z Fo|M AlxHY 7S E£3EHA] &E GGH

_11_
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REZE 7|Hte g shi= OGH 2E]= (Van Horn et al. (2003) J. Biol. Inorg. Chem. 8: 601-610), =2 €}
ol RE|XZ el EAgt= o] Ao AlzEQl 7] F st o] Al&EIQE Ed S (threonine)olut Al¥
(serine), 3|=Hld (Histidine) & THE opujxAil J7]® X33 (Jancso et al. (2011) Metallomics
3(12):1331-1339) w4 o] A REHZ o5 5 5 A, ol FA4H= AL ohin. 47 G REZ=
at7]) steba 19 x5 7HA, 53] C Edd N gl debdoe]l $1A k= ACGHA F2E 7HAE Alo] v

o

3t
ELEN
& % s
/y—u“‘_- 2 ,N—\ N
S CO
“;s N—,{/
i
Tt

7] B 104, Ne FE ol lulshul, RE A2E|IS AT o]t 1Y), 53] ehebdlo] uhgras)

4
o}

¥odgel uhE (GH REIZE N-wet C-uwe] 9127} whlolw 3
WA el (GH RE T N-weeh C-wee) 97k vkl HC REEE XghEe B4 AEddlAe 43
2

A= A% RE|ZZE= PYKCPECGKSFSQKSALVKHQRTHTHS
2EH 271 Al2H S WEr| 7l XgE WE-Al2H Y
glo = X3t% (Roehm and Berg, J. Am. Chem. Soc. 1998,
REZ7 AREE 4= Q).
PYKCPECGKSFSQKSALVKHQRTHTC(SEQ ID NO.86),

PYKCPECGKSFSQKSALVKHQRTHTM(SEQ 1D 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] 34 A Fefol= REIZoA | Me-CE HE7|7} XgE Al2EQl 7S ou] g,

olfldl =, AA7IA HuE W F& ol A vz REE I Helol=sr A}
715, A o] 24 W 3% FFo] 7]EkeE F45 o] A RE|ZEL beta-sheet, =AF alpha/beta &
B, a3 7} ol BAEE alpha-dY 2~ 72 58 E F JEdH, alpha-@H 2 FXo=

olUet o]F A&, AE AlE, 4% A}E alpha-#E A F2E 2k dEgol=S5o] i),

ol ths A9 alpha-dY 22, o& Eo] TRI #dg]e] 9ol LKALEEK Al@29] 3elo|=rt 47071 o
%5 G(LKALEEK),GS) F+%E zke=th. olgld TRI #delolx] 54 ofn| ks A2y ow X33 ¢l9|xo
2 34" 25 ol A% A
7(13). 2271-2280), o}zl 2
olo] g5 = A2 ol

Hax v 9Jem (Peakcock et al. 2009. Dalton Trans.
TZE 2t ol JdfFoR 3 HElol= HE|ZEO] AMEE 4 YA

o S& 5
Tn

il |
fu)
[d
il
L

GLKALEEKCKALEEKLKALEEKLKALEEKG(SEQ ID NO.92)
GLKALEEKLKALEEKLKACEEKLKALEEKG(SEQ ID NO.93)
GLKALEEKCKALEEKLKACEEKLKALEEKG(SEQ ID NO.94)
GLKALEEKLKALEEKCKALEEKLKALEEKG(SEQ ID NO.95)

_12_
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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] ¢ P& FxE zk= Cyelo[K 1,121 (QCGVCGKCIACK)®F #e H4 ol Z3F Heol= =¥
(Nivorozhkin et al. 2000. Inorg. Chem. 39(11) 2306-2313) % ¥<3] % s T

AgE 5 ek,

Bol we WA AsE F e AXHAL TS F5 o)L AF WEZE AesY, ofd X 1

Horfe
ml A
O

£ 1E wgeld A 4 A s £F 74 o A% BEZ 72
DEZ 2=
C:H, O Cys=Xp:4-Cys-Xi2-His-Xa5-His
=
i o C. 12 Cys-Xo-Cys-Xn-Cys-Xo-Cys-Xn-Cys-Xo-Cys-X,-Cys-Xo-Cys
o il
= & C; A= Cys-Xo-Cys-Xg-Cys-Xe.i2-Cys-Xo-Cys-Xgg-Cys
ol
S| dazE oag,
4r Cys-X,-Cys
| 3soe ume
i
EE HXXWFYLX:1 25 CXLEMVIGXWFLVIX:57HXXH (x= 20]2|
= orerE
& } ota| )
Bl
& F5012 24t
M-X-C=X-X-C
et
3= PYKCPECGKSESOKSALVKHORTHTH % = cio|=
Al R ACGHA
o
o TRI
o
4 | ReolokE | S (LKALEEK]}, (n=1~5) 2| @& FEo|E
o
P A o 2
31
;_'01 EEIEN Cyclof 1,12)-QCGVCEKCIACK
7|t
ELYALEKELGALEKELACLEKELGALEKELYALEK
olel Azl e Edes wEZE wade] Sol4e §ASWA B okgel A% Aed Fejew
ZEgA e A e T N-ddoly C-Et FollA AEiE it o] o] el AgE flo] At 4 AR,
vt stAle S e A C-Edd AZ2HH, 53] FH -ud, 5 2EA g S (constant region)
ek 59, A gl Abgd Aee a2 v T (-ade AtH s slo] wkgh stk
ARk, R o] Bolido] fA|He g, B o] whE AlZEH]RlI WV|E et REEZ, 535 AzgH F
e ZFeE REZA 5 ole AY BEZs) o] Az WE XS SHH 485l 24 B
33 P2F 2t Welol= wEzmel Aol waAlel FH9t A4 29 olgle] BE X, F FAe] - o
L Ak d2dE  don, 11 AR JEels ¥AE FAlA =92 R A 7 49ES A9l wEkA
of FHU Aol ohulnate Azl Holon Aow WY Aol Aol BErs AS Foid
=98 gA-okE ARAe A9 waAe) Txd 549 249 Solde 4442 & dee 2 2E gl
oh. el olela Aol 1 Ajsel feels WA AZE AU BE THeE BE ol A Welol
= wEEE vgasl Sol4e §AA7IEA EU4 (honogeneity)ol H& FAl-okE AFAL AFT 5+ Ao
o] wE A oix, EaAe} Al=EH WVE EFshe REZE olvx AFS T3 FF
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[0148]
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[0150]
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[0152]
[0153]
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[0155]

[0156]
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287194 A 2EQ A7)E M e REZ(notif)e] o
1 #BA 98] w7l ¥ (linker-mediated) & E]<]

waale] AgE Azeed 7% Fgehs REZ(otif) Wel Az 7% AzxE
SIS Bal A A% 5 glom, AsHY B Adas A2 9A7 AdE 3

A8 571 Tgets gagees fuA, wHoluss)E T f=

GEA, EE TRo Al 59 TAEE ofddelels HRARNY S} EE 5 o]y HEHE AL Exo

2 e, ool FARAL eeth Y] fEASS $US WS, okt wey], welolu=s], opxeld
233 ol3s(disulfide) & nl

= el vatel 2 A9 weAe] B Fol EAlSE thE obvmit =
Mey] B N-wE ofv]iws]o] wte] oF 1,000u) © 7] We] AzE|dle] Holqom ALY B8
2T 2PEE A2 97 weeluE EE posolEdulelng SHon s WHA-oFE AAL
AzElQle] HeolHe AFoR B3 AFHS ¢ F dvh. FFHOR A2 YAL A gl EAE 29
g AzE|Rle] ek DAAEE 2 Wy BeE A

w ool MyRAS AP kB Ao NI A okl o= HolekE Awglel AHgTHS
), 53 % AEe] FHAA Fie] 9t o ARG ofFe] whgAsh
E3E 2

FARoR, B owye] MIGA-FE FPA AHE F Yt FRE ALEY e AEFY oA
5
H

nlo] A2 EEE AAA|, FAHEE AA A, EXo|iandlolA]l AAA, T DNA QA olHZA 73

0
ol

ol gt kol mlolghAzol=, off-E|lavtd, ETAEE, EfAHAl, CC1065(HZ25d35ke), 2ok
PEGAISH, W E, of=goln|al, w4, RIFL dvtzel=(1

A e olTlel A, g, ESAE, MRl ,

a8, WBHAE, AEEAS), SATUA, WHw, vEvkeldl ¢, FRYPA, thwmTEA, b}
o4 W 1ol Al AA, BubA, BHA EE fEA, g QA a2 9 W, g B Gy
vol Ea, WA, 2R S2CIE, AF, AF E= 52 99 544 B4 Sh BE ARG 50 2 As
Eehel, PI-11, BAFHA, $2¢84 2 24 5o 4F TG £ oAl ol g, o5 @
AEAE g

EE B oueld] ofE R Abel WAYI: Az 97 B % Az 97 Aok e A Vs THAGS ¥
A7) e WeT A ok, B, Hus, smdAs, 4, ook, Beduzbte, dmei 7
2RgdolE, W olAsmeA sy 2RE e sh olde AL TFHH, olER WAL gt
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

ZIHEdl 10-2015-0068942

B9 %, F CFEO ¥ BHE FEOE fold] AT F Ak oYY S /1E AIFA-4E 3
A BHe ANE Aoz, B oude] BE ARe WIPA-FE APAL S5 o AR Asd >
slom, gaMow ¢ Bo Ay ARF A8 MO Asd & At

EE, 2 ool 2YA R sy oldel Azuldle]l TgE REZ(otineh AgE WMIFAS Axshs

2 A 40(SV40), w92~ &3 2 vlolg AOMIV) ZTERE], 72 WY A3 dlolg] A(HIV), <& EW HIVY
22y mlolg]a, AEdZEdHlol g A(CMY), W2EFSl vl Hlo]# A (EBV), &%

, =
22 Absvl wpole 2~ (RSV) EZRRE BN ofye}, B-oEl TRRE, A dmI=Nl, AR 5 Aeotd, 3k
HE2E QU] e Z2EEIE oy oA AgEHA = g
A7 Ed 9 e HEE Faste a5 AEE A9sy] 9 AduA aAE 238 5 . AdEgaiAE dE
2 Pd A3 AEE Adsr] A% Ae®, FE A, 99 874, AE SA4Ad s yAd B 2H
W] Ay e Aerky TIPS Hoste v E] AR F Ak Ad9A|(selective agent)7} A ¥
S0 Ad vAE ddste Axut AEses JAAsy AXxrp Ad sttt 123, dEs 54 7be
st A WE Rl A, HATE AMAIEE 54 A Adl HAY9 A (replication origin) g X% Q)
8 FARE A A AxF wd NEHEE EFeavE, bfoles, I=UE 5 kst e HEE
AHEE 4 Stk AERF AE Y TR 9YMAE 2 JMEY AF sFAHRAA dEe FHAE w3
3t didS Aiske 715S st ¢ 58] AHA fARE, A @48 JEile Z2EES ek
HdEs BAEA A et fAkg FEe] oY g ESs giFes Aakst ¢ 9l ¥WE s upg A sk
oo w2 2aA| T st o] AlaEQle]l ¥ty RE|EZVE §3E WHIAES LAY Y& vk
gt Il 5 /9E 23] o]§E & Jrh. MI&Fe] A *d WEIRE o)lER A= A oYXk

el 2] ]
SV40, & F5FFutold]x, opdlimnlolgi 2, ol - Hlo]#] ~(adeno-associated virus), A|EHZ=Enlo]y]
2 % YEZnfolyaa2RY fulE 23 2" Ado] XIEHT. A 7o A £ dE 2d 9y
pET, pRSET, pBluescript, pGEX2T, pUC, col E1, pCR1, pBR322, pMB9 @ o]l5¢] H=A o o] iy
(Escherichia coli)ollA] Qojx]= AlFA Zeh~n= | RP49} Zo] KU} H& &3 HYES zt= =
gt10% Agtll, NM9OS9<9} #-& uj$- t}ok3l m1x] #rh(phage lambda) FEAE A2 4 Y= A DNA, L
M133} FHEA wdrbete] DNA 9Hx¢F 28 7]EF t2 DNA A7} ¥3ET. &1 AFo] &3 2E e
© 2um 2= 2 9] fFEAoth. % M {83 ¥WE = pyLodloltt.

[e

£ oo

02 sy JHEA, 2 A 3] Axd 9HE §448E sFAXE ATt A AR 9HE &
FAE APdEol FH HIAAE A<t Av] HAE AR sFAEe i3, uHEHs AREEs
(Bacillus subtilis), Z=E#ZEw}o]Alx & (Streptomyces sp.), =X Z(Pseudomonas sp.), EZH-$-2

g} g 2~ (Proteus mirabilis) B+ ~EFEZF S Z(Staphylococcus sp.) ¥ 22 Hd AMEXd 4 9. =
&, ofxs|l=de s L(Aspergillus sp.)¥ & U, Ao} HAE~(Pichia pastoris), AFEwlo]A]2
Azl 8] A of] (Saccharomyces cerevisiae), #FAFIZulA|2 :(Schizosaccharomyces sp.) % FZAXEE A#AL
(Neurospora crassa)$} Z& a&%, 1 o] 3518l A, I ZZozrE o] NI 72 1% AAAE A
xob 2L W Axd £ ol B AE, EFFEEZVH FdAT Aok, wikAsAE, PER.C6 AXE, A%
o] Al AAEZ7(COS7:monkey kidney cells) AME(E3] AlW|QF (simian) COS M), NSO M3, SP2/0, =Fojy=

B] WA (CHO:chinese hamster ovary) A3, W138, o€

i 3 A AZ(BHK:baby hamster kidney)A|3, MDCK,
Z54E AES, HuT 78 Al 9 HEK293 A, A gid S g YA E & t2 LI/sE 55 AX 5

ol w2 SFAEE FHustes Bd g8 Hol7] 8 A, APt (simian) COS ME, =fo]

= &S
2 (CHO) A, = A4 9iid S g A ¥ v 2fres 5 HAE=5F A

[>
)
aw
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o] A)zERlo]

¥

SES S

(motif)e] AlZ=EHI1<] E]

i ol

(motif)7}

o s, #x:

HE=1

RYA

g -~ e
AEE dZEs, §F(fusion)d 3

&= A3 (mADC)

puns

El

2k, PEG,
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_ok
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

SIS31 10-2015-0068942

HE AEE APEA

ggo] a7

B odyo e AlxEe A7)|E Eoehs RE Z(motif)7F Al AgE WA, g WA} oFE
o] Ay WA -oFE HEA(mADC, Modified-Antibody-Drug Conjugate) E A7) WA mi= HYIH-
oFE A AP E ATt

2 dge & AHIEA T St o] g AlzEHIQD A7E XSk RE Z(motif)7F A AFEo =K, oF
E Afd olgd F A A&HQE tg 23T A HEE, e ES Add 4 s En
oluzl, A vhge] ofFEe] Bl AE e Ao andoz Add 4 vt mgh, A Afste Al
2Hl 7] sG] 2ol folstrR, WA -E AFAmADO) A EEE= FEo g, S FEo 4
Edsts FEoR folatA 24T F Ut

g, B e mE AEYA-okE ARAE Fded tiF 5 Soldo= i ARz ofEs AEsH
Ags 4 glo}, Az5adE ¥Y F 3don, 2 g BT 5402 A ARgo] AAQ] oOE, 5
3] oA 5o GE8EE AT & Ut

S 1o EgaERY A2 37 WERa wRuEe AdAES Jehs v

1-rl

2% AA F, HR-Cys9 &

HlE western-bloto2 <213t AE Yehlls TH(EZHREFY (L% 2 7
) Al =Elle] 7t EgAESFH WHolA(HR-Cys, €% 2

71 #@1))
(A) 2 189 SDS-PAGE(B) & <13t A 3= et

% 38 HR-Cys-SAFH]Al

e =9

i)

AA o] AFgARE VIS &3

bt

% 4% Her-M2(Cys) @A WolAl9F 33 A8l Alexa FluorOOr4889] &2l Her-M2(Cys)-Alexad88<S A%
gk 3 (A) SDS-PAGE gelollAe] A7]9E A3 (B) T Aol 247 A3t Alexadl88 A& &l 33
A71E £4% 2945 Y= =d

= 5% HER2 &3 BT-474 Al XA MEZAE= M (anti-proliferation MTS assay)< 53} HR-Cys-DOX2] Al
ZAFAA a3E Y, A8y Z4F0)A (doxorubicin) 1:2 EE, 181l %4 F8]) 2 (doxorubicin) ¥

Hlasto] gl Ais yehds =d

%= 62 HER2 & SK-BR3 Aol Aol AlE F2]%= ¥4 (anti-proliferation assay)S S3Fo] S|AE-MAE &
A-oFE HEA Q] HER-M2(Cys)-MMAES] M2 oA a5 AE ] vlaste] &% 435 Yedl= B4,

(

T 79 HER2 9+ SK-BR-3 M XA HR-Cys2-MMAES] A¥AME &332 3lslr] $8le] A7 =9 s)adfo)=
(caspase) EA3 A4S AR Hwsly P Axs vehle =9

% 82 HER2 & SK-BR3 AxEoAe] AxAbdoe] A€l dAWolAlo] HEwE MMAES] < Eal
(apoptosis) EIE Felslr] Ysto] A w5 Mo o]=(caspase) B3 NS | Pelz} Hluste] Bz
st A3 el =9,

wge JAH7) 8 FAF WE

o, ¥ WP FAM AAdo] o5 muk A HwHLA Bk AW, B owge sy Axelo] o)
A AL ohn], B Wyl ofotiojst el WA ol /b4 MY mE 249 & dee B3 M
Aol AEE Aol

B ool AgEE 71Ego] % Aergolol glo] thE goivt gk, of wHol
o) A4g A0 A7 QuAow oldske S AL, T TG A%
By Age gekelrz g,
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

SIS31 10-2015-0068942

2 odgo| = kAl = AFH| A (6-maleimidocaproyl ))hydrazoneo] HAE B3k k& (DOX-EMCH)S o] 831
of FA-oFE HFAES Azt DOX-EMCHE 1Al FARAl M Gi¥le] EAet= Al 2=H 09 BHE7| 9
Agsle] dRwl-okE HAIAZ FAsE = [Willner et al., Bioconjugate Chem. 1993 (4):521-7]124
W e] Aol golatAl Hed + AUrt.

il 3 okFo] Ajukg o] whulAHs AHA|ste] okEo] ofxds] el AFEo] E=A| &5yl HsiA
AR Hgshe WS GuAF okge] WW-VIS FHE HoAE F&shs ol dMEe S 280
m 3] UV GellA Hd $3=E Yehdm &2 ol ARgE SAFHAL 495 nm 3] THAIZA el
Al HANEFEEE T, gelEy SAFR BF a4 F3A5E 7E 7] WiEel 280 nm ©F 495 nmell Al <]
FIEE SAHSIY FEASE HEsid gl Exg AgH FEo IS SAHIATHUS patent 7,528,234
B2].

AEd g AEZ2] Als A

WA -FE HFAmADC) S AMEHY EE AXE F2 A4 E4LS 784 didS Ze T/H5E AE,
& EW SK-BR-3 AlE =& BT-474 A2 E AXEM G iAo A HEFZA-oFE HFAADC) o =EA]7]aL, Al
X5 F 6AIZF WX oF 59 Fet mldEha, xﬂ;i_ AEES SATo=ZHN IRl

-

kU
pul

>
s

W Caspase 3/7 &4 =4

SRS HAHHor dAMFE AFES do7|x] & ADCC(antibody dependent cellular cytotoxicity)E &3l
Her2 A AXE ApEdS dozith, whdo] oFE X8 2 ZHzor oAE APES §%(apoptotic cell
death) 3}7] wjiZol caspase &84S F7431H MP A -5 HAAADC) Y MESA] Aoz w7l AlE
AFE  (caspase mediated apoptosis)®IA &<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).

+

Hoabo| A= WE A -oFE A (mADC) ol &3 A EAFE (apoptosis) 7]12HE #21El7] 9ate] AlAd o= 3
T} 7 (Caspase 3/7)9 @AS &A1 gtt, dwrzxom WA -oFE A3 (nADC) o o8 MIZAIE S 84
GAS zhe THEE AE, AW SK-BR-3 ME E& BI-474 AEZ wixolA W akA-ok2 H A (mADC)
o =EA7IIL, MEE F 2d Tk wdsta, Axdolx &8 SAToEZN FRlHr).
/\1}\]01]

MAlA 1. 9hE WE] pAv4e] A
oo Ped wEuy F2yYe RalE ¢l pSGHVO(GenBank Accession No. AF285183)E o] &3fo] Akg] Aol
Al FAA A A Vst E S EA ULAI 7HEW74 Met pAv4 WEE o] &3t EHEE gd )} g2
e golE o] &3te] AA f EMES THEAY F9 AEZ R A FHEATN, A4S 7 EER A7)
oje]e duAe] A9 TEAEE ol&ste ME 9Z S VI B duAS TEER YHAA &
AA AAY 502 ALE AT-E e otk 2y A A AiE R AgEtrlolE oY TR Alg
o] gler@ o] W 7P & A LEHF] 2 AL At o] &3] kel AbdA A ALETMEEIE S
MEFS Aolth, 3k Ao F9 T4 (heavy chain)2} & (light chain) F 719 @¥ld& F Aol A AL
st ol st HAo Hjtet WEE s,

A 2. EGXEFY ¥ EgpAERY-A 2] 37 WA o] W Az

EgAEFY(HIL002) WEE Ax7] dste], EetaEFgel Fash A4 DNAZ CHO AlEolA Bdo]
MEHEs 2E 5w Adz 424 gk o FAXE pAVA HES] XholNotT 3 Apal/Smale] 22}
Z2Yste] EgtAEZR WE (pHHL002)Z A Z51T)

s A
-

2.1 Egf2EFW HE838 4 HR-Cys@ HR-Cys—Gly-Cys AZF

EgffirEFE] C-dthe] ZYHE golils AASIL AZHQ 7] shito] F7bE EffAEFR A 2HS

a4 (HR-Cys, HHL002C)9} Cys—Gly-Cys(CGO)E 4" FE|=7F F7Fd = o2 A8 A (HR-Cys-Gly-Cys,
HHLO02C2) & AlZ8k7] flste], Az ESAEFY WE(pHIL002)E FH o2 sto] 2719 AW Zefojws}
I ZtolMES o] &3kl PREAT. TAIHoRE, EHZEFWS FYPOR st 2le] Zee]mdl

rE [m
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

SIS3l 10-2015-0068942

XholH -3 Zeto]m] (57 -GGG GGG CTC GAG ACC ATG GGT TGG AGC TGT -3~ )¢k HHNot e eho]m (5 -GCG
GCC GGC CGC TCA ACA ACC CGG AGA CAG =37 ), H%& HHNot *WaF eho]m 2(5° -GCG GCC GGC CGC TCA ACA GCC
ACA ACC CGG AGA CAG-3 )& ol&ste] P(RE FFsigltt. 7] S%d 7R LHEE Wadd EA8h= 7749
AlgrE A9 Xhol# NotI 0% Husbal, Xhol/Notl Aeig 743 ol W@ ¥ pHHL0029} xwo}oq Eghs
EFY AzEH<Q WP 9E (pHIL002C, pHHL002C2)E AlZsIith. WE BARE = 13 vk 2 A0
A AlzE AZERL S MG @dAlE CE 2holale] AAS I ALHS Es AL %E}olb, Al z=E[]le]

F7he EetaEEge] AxEel F7) Aot

H:i

rlr

2.2 EF2EFY AFYA HR-M2(Cys) A=

F&ole Ag REI(CGH) 218 2t Ef~EFW A 349 HR-M2(Cys) (HR-ACHGAACGHA, HHLOO2M2)S- A
z3t7] 98 Ef=EFY WE (pHIL002)E F3F o7 kel XhoHH A3k Zaholw(5° -GGG GGG CTC GAG ACC
ATG GGT TGG AGC TGT -3~ )¢} M2 93k Zaloln (5 CCCCGC GGC CGC CTA GGC ATG GCC ACA AGC AGC ATG GCC
ACA GGC GCC GGG AGA CAG AGA 3 )= o] 83le] P(RE ZZ3l9th. A7 2ZF FFUSEES ko] EA81=
T AFEAQ XholT NotIo = Awtali, Xhol/Notl ATHHE 7lx 31 Qe whd wlE pHHL0029} % 33}o]
EgsEFW A 2HQ WE kA WE] (pHHLO02M2) & A %319t}

2.3 Egt2EFY WA HR-M(Cys) Az

& o] A3 REZ(CGHE syt 2t E2EFY WE A2 HR-M(Cys) (HR-GGGACGHA, HHLOO2M)E A
s7] f13 flA AxS EfiE “S WA HR-M2(Cys)E FHORE st AWaF Zefo]m (5 -GGT GGA
GGT GCT TGT GGC CAT TAA GC)<F 9wbeF xglolw (3" -GCC GGG AGA CAG AGA CAG TG)E A}83}o] site-directed
mutagenesis (<A %=2] EzChange Slte—dlrected mutagenesis kit, Ez004S) ®H o g PCRS o] &3le] F+ 719
T4 o]l A% REE Z C-Ude] TE|ZE A A m 2akA eke] Alolo] Zalolxl BFAEZ Hrlslgul. mA)

F3 HR-M2(Cys)E A3 &4 Dpnlez Zepdl & P(RS E3] wEolx 5-M(Cys)e= ol Alo]Z(ligase) S
&sto] ol Zhe DNAR thA] gldste] EepaES We @A) WE (pHHL002D & Alz=shaltt.

PNl

o]
2.4 ESAEFW WA HR-M2L(Cys) AZ

FEol2 Ag REIZ(CGH)7F 3719 olv At HAR A" EAEFY Wy dAel HR-M2L(Cys) (HR-
ACGHAGGGACGHA, HHLOO2M2L)E A Z3}7] 18 Yol A=x3 Eff~EFT WA HR-M2(Cys)S FHo = 3]
Auek ko]l (5 -GGT GGA GGTGCT TGT GGC CAT GCC TAA GCG)<eF Wbk Zalo]™ (3’ -AGC ATG GCC ACA GGC
GCOE AH8319] site-directed mutagenesis ($1A] =] >EzChange Site-directed mutagenesis kit, Ez004S)

O F PCRE o83t F /e w5 o] Ad RE|X Afolo] Fpolil HAE HIISHE. BA FH HR-
M2(Cys)= A7t &4l Dpnle Zepdl F-, PRE &3l wHEo]x 5-M2L(Cys)i= ehol Aol =(ligase) & ©]-&3}<]
°]% 7}4 DNAZ thA] AZsto] EE}*EZ“" Ha 3k WE (pHILO02M2L) S A %313 T},

2.5 Eff2EFW Wy aA HR-Z(Cys) AZ

F&ole A EAlS zt:= ZF9 2~ 1(Class 1) A3 ¥A (Zine Finger) RE|XE z'= HR-Z(Cys) (HR-
CDICGRKFARSDERKRHTKIHLRQK, HHL002Z)S AZ%3s}7] 98] EgfA~EFW WE (pHHL002)E FE o2 o] XhoHH A
ek xato]lm (57 -GGG GGG CTC GAG ACC ATG GGT TGG AGC TGT -3 7, AEHsE 1)9F 7 9wrek Zalo]w(5'-GCA
TGC GGC CGC CTT ACT TCT GCC GCA GGT GGA TCT TGG TAT GCC TTT TTC GCT CGT CGG ATC TAG CAA ATT TGC GTC
CAC AAA TAT CGC ATT TGC CGG GAG ACA GAG A-3')E o]&3le] PCRZE TEH3ISd. 7] $ZFH wEHLH=EE
dto] EA8tE T MY ATFEAS Xhol# NotIe & Awstar, Xhol/Notl AEH-E 71xa gl 23 =g
pHHLO029} H3}ate] Evt~ESFY A|2~EQl WA ¥ (pHHL002Z) & Al Z3F3ATh.

o] 3. EbrEFy 8 EebiEFw-AsEel St WG] wd 8 A,

Apolyz e FAAEZ(CH-KDE o &dto] Al 1 3 2014 A3 EtAEFWHHL002) B o] A|2H]
ol WE3A S (HHL002C, HHL002C2, HHLOO2M, HHLOO2M2, HHLOO2M2L, HHL002Z)e] whwiz wukeS &kelahit).
CHO-K1 10% FBS(Fetal Bovine Serum)$} &AAlE ¥ ¢H3k DMEM(Dulbecco “ s Modified Eagle Media)ell 37T,
5% CO;, EH7IoNA wi< Gl Egt2EF 9 olo] WiyaA YAWMEE LYstr] 37 2, 100mn 2§ FH

Aol AXE 5x IOG/ml FE2 HAEE] vk & FBS dAAAZF {1 800409 DMEM¥ 10pgd] EdfAEFT
T AZEHR WA DHEIYEHE Este] F2olA 1E B AT F, 20ug9] PEI(Polyethylenimine,
linear, Polysciences Inc (Cat. no: 23966, MW~25,000))¢} &&3}e] 10~15% AR Ao W25}, oluf
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

SIS31 10-2015-0068942

SHF A wFEiE MEZE PBSE Aojuli A Z-g wigd 6me] DMEMS #H7Febqith. 10~15% &<t Ao WX
g EfaESY s A2EH]Rl WA SdAWEE o] WAl Hleldvh. v & PBSE A oJUlal FBS
7} 1+ IMDM(Cat. No 12200-028, Gibco, Iscove s Modified Dulbecco ~ s Medium) WA S FH7}slo] whada wb
AS skl

ol¢} Zo] Wy EFHAEFY P o] AxH WA E it Zo] FASUT. FAFoREE, AE )
Gao g FHlE EfAESFY 9 oo]o] AAHCQ HPIFAE AAr] fete], mEAdS A4 EEst AEE
AAS T Azduls Hala o] AE=He WYY =8 HNo 2 WEsE HiTrap Protein A HP(GE Healthcare, W
=) AYo] FYsl HY g gNor FH3I| AHI F Glycine &5-2N(100mM Glycine, pH 2.8) 2.2 pHE
WA A TS GEAFT. 7] §Hg QA dFEHoR FAS T, Vivaspin20(Sartorius, W=)&
AbE] FHEla, HEFHOR ALER AAE GdidSs ATt

A 4. AFIA e} e HAFA A=

o] Ul tholddols ZAZMS o]Fil QA oW whuldz]E] tholdble]=E o
Fol oFAE o|FA, E 204 Hye upep o], E o X AlxE HR-Cyst SDS-PAGES} €l~® Bt

o= IRIg wp &g Ao FEHZ EASIUTE. Ed AR EHEVE 7HRE AlZEHRIS AX
Y w0 SFEA 20| ofr At 2 EAE = Al~EIRIY tholAdsol= AR JEHE EAT 4 7] Wl
FE-A2 YA HI A, voldiel= AHIS 5Hiﬂ?3‘}7] 9&te] DIT(dithiothreitol)yt TCEP(tris(2-
carboxyethyl) phosphine) Z WX+ YA AGAE BRZ AN oA wdksl= Aoz FH
3] Agt-go] dojyr|x gt}

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&Esk 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 oabgo| A= AAE HR-Cys ¢} DOXO-EMCHE 1:10 ¢ EH] &= EFsto] A2oA 4 A7k wyksk 5 Ax7 A
Ho 2 ZH DOXO-EMCHE AASz grejojrpyion 33 Moz HR C -S40 A A (HR-Cys-DOX) &
Az dden Axy Edo] Adolfs W-VIS F3% SHOZ, & 394 B nke} o] Flsqirt.
DAz ofEe] nHd FYAFE ol83te] A AP, HR-Cys A oF 2 2] DOXO-EMCHZF Aghe A
o o) [e)Kez]

4.2, EFAEFW 7\t WA 9} B MAE) o] HEA Az

U e HAFAARG AEsAe] H Frha 4zl MMAE ¢+ HR-Cys—GLy-CysE HEAIA & AT -MAR
ey

il

AA (HR-Cys2-MMAE) & Al Z3F3i vk, MAER izl obg-2]~Btel (Auristatin) el A& 7oA F=AQl & vl
g o}9-g]~E}¥l E (monomethyl Auristatin E, [3}82] 2] Zx)2A, AE oA @il &3] as(proteas
e)dl geir FEajEE WHH-AESH(valine-citurulline)d ApA] Hafl AdolA F<l vtg} opddl WAk
(para—aniline benzoic acid: PABA)E &3&}e] E]&7|o MelHor Agsl= ULE}]OWPO]CﬂOﬂ AAH = FZRE
Zh= o]Z EA3tod)MC(maleimido caproic acid)-VC(valine-citurulline)-PAB-MMAEZ}aL &} o]ol] thal gHAd
Ll El3

‘?3% oln] <]zl upe} #r}d (US patent 6214345; US patent 7745394). o}b$-2] ~AE}E& A ZU =Ao] 7
EAZM AEZA oA Al 1650 gko]l 200~300 pME &el#] Utt.

dolulol=7E 3l dF A8 Alexa FlourOQOr488S o] &3 EgtAESFW WHo|gA o Mels 3t

k2ol HIAFE= AE 9151

2

79 Alexa FluorOOr488% z+zte] E

tholdatol= AjS o|F A AA &

= upe} o], E ubgofA Al 2% HR-

ZH(western blot)oi 913 v 243 3(}2]94 Pz ZASAT. £3 45 BL
- O

718 M= AlZzEHLE AXY 2 SFERA oY ofniito g2 EAjsteE AlZ~EH|JQY to]dvlel= A3
AEE EAg & 7] "ol °k‘j—x1]2 FAe] AF A, toldutel= A SAEH] f3ke]
DTT(dithiothreitol)v} TCEP(tris(2-carboxyethyl) phosphine) & THEHE A HYPEAES Doz At
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2l 253 Aol Adojuly|w drh. 2-4 FFo] FUAE FHo (L] =

AlZ=HRL R oluek, Faok A4l ZHzke] AbEul(interchain) ] vholdstol= Adta} -
&XF(intrachain) vho]dutel= Aje AAZA 5 vk, wheha] A o3 FdE Al2=E1Y]
tolu J4 ds57F 23E 7hsAdel Advk. AFET e AlEUe] theldmto| =l A3}y
AgA e 54 (homogeneity) S Hojme|a w3t Ad njwad Ar7t & FEAE I
A
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[0222]

o fo

o}
o} o] A& EffAEFT HoldA|-Alexad88 A& HEAE SDS-PAGE gelolA #A7|AsS Folo] Ha3
T T Aol 2 2EE d59 FS 3 o] E47](Fluorescencen Image Ananlyzer, Typoon9410,
Amersharm Bioscience Ltd.)E& E3te] B8t dF oln|x] B2 HR-Cyset HR-Cys-Gly-Cys & ®HolA|
o A5, Al vl Tl AE7F FUA Bol AFES B F AU, vF ol A HEEZE ZHE HR-
M(Cys), HR-M2(Cys), HR-M2L(Cys), HR-Z(Cys)9] Z9-ol= Zslel vasir B dsrt A3ES & 5 ok, =
4ol A Hi= vFe} o], HR-M2(Cys) A WolAo] A, Al vlaiA Sl A%d J3F 9= 44 33
A71e= digr 6] A== AZHAT. o) st FAA FFA7 S Aol Aol nlEfA FHd Aiete ds
o] <ol A u EHE HolFH, waha Flo] dig dyolnfe] =)o) MEiAo] v F& HolFErt

[0223] A 5. FE o] A¥ WE|E F& oL Aty =X

[0224] AOM ARE U el G & AT RERY (G 2 elelnt 3o ol el Aol A2
A 2=H Hmw. AZEE 271
o

[0225] QA N ko o], AW ol WAHE T ol & AR
]. _J_ZS]—E J“]i],o]l:‘—‘ :1-5: o]_Q_ﬂ],/] 7_1 ‘0,3
al. (2003) J. Biol. Inorg. Chem. 8: 601-610). &% o] Z3% I Elo]

wAe i s X o
AlzHRle &3 WS aFoR JAT 7 J& Foltt. oHT w5
st @A MEAY =% ol A 5L A Hote & 4Ex a4 o
(Invitrogen, F-1200
ol &) &3l % T(Kd)7]'
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[0226]
[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]
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AzElele] dAE FEb ZAES el @ £ Atk ok FE o] L3t AT HRMACys)el BT FE ol
Aol EDIAE Hrbste] okdl F% ol&g AAY AS, Az dAfE T ool g A9} ot

AR s Wl M2 Aol BAHUL.

AN 6. AR W AESA AT AF.

6.1 FAFANG AFFA HGA ] xS A

BT-474 M ¥E 10% FBS7} H7}%l DMEM/F12 v =]l 3]4]3}¢ IXIO4 M/ho] HEE A T 100 pl AXE 9w
S 96-9 EFHo)EQ 7} deo HFsY. 4T & 9 ZHEE 5% olbstea | 37CE AAE W]l
1\1 24 AZF EoF wleksle] MEE ZyolEd FRAZT, A8, dAEF doxorubicing 1:2 TIE, A
Aol A A Z¥ HR-Cys-DOX, 1] il doxorubicing ®iX|e] 3]A43F 3 100 w/<LZE FHZ F% 1000 nM, 100
nM, 10 nM, 1 oM % 0.1 nMe] H7A H7tetgleon, 7 tza dole wiA(E 1e) ekt 59 &9t
Wik o, 20 /AR CellTiter 96-AQueous One Solution A]SF [MIS-71% #7A; 2oldE Alxe] fslol==
ﬂ]q—xil(dehydrogenase)ﬂ o3& MIS7F Rk Eult(formazan)S 43, AR BepA Eupzte] ol 93
SA5AE A7 F 37CE AAE wigTlolA 242 Fe M SFlTE. 10% SDS 84S 20 wi/ W FH7hehed]
+& TEAN F T EFdte] AEXEAS AT AX &4& FEEAVIE FAseleH,
viability(%) 24 = 5 o Z#z2 vepllty, 7 da} v s =2 AsilE = HR-Cys-DOXe] A7l
aye Y, a2l Yy 54F8 M (doxorubicin) 9] 1:2 EE9] gyl FARH YEldew, e
FroAe HaFHAl(doxorubicin) ¥ AN XSS UERIAT. 2 432 FE, HR-Cys-DOX &= A"
Ao Tles AT SA A2 A AAH " AFHo] Ul EFEL HAFHA
(doxorubicin) 9 AEZ=AE 83 Ueldots AL 25ttt

r”ﬂo

6.2. MMAES} WA Al MEFA AAT

SK-BR3 A2 10% FBS7} A71¥l DMEM/F12 ¥l<lo] 3418k 1x10° 7H/D(wel1)o] HES 247 = 100 p A%
k=S 96-D(well) EdolES 2t Ao 7talgitt. o]F A ZHO|EE 5% olitstetad 2 37C=E AAH Mg
710l 24 A7 §ot Hjgsle] AEE ZHo|Eo BAAIFT. FHAEIT} A7) oo Az I AEl WolgkA-
MC-vc-PAB-MMAE HeHAIZ wixlo] 3]X3 & 3 %% 66.7 nM, 33.3 nM, 6.7 oM, 3.3 nM, 0.67 nM, 0.33 nlM,
0.067 nM, 2 0.0067 nMe] =A FH7lstRom, s dizat o= A T(E §l) H7Hsglth. 59 <t o
OF Fof, 20 w/ARE CellTiter 96— AQueous One Solution AJeF [MIS-71% AA; Aol AXQ t]slo|l=z
ﬂlb}xﬂ(dehydrogenase)ﬁ] o3 MIS7F Rk Eul(formazan)S A, AR Bl zupzte] <o 93|
1/\1 Z;H]_‘ x47].zs]. 37 C®R x—l;dz] BH0}7]oﬂH 2}\]7} Eo]- Bﬂo} 0]_0:11;]_ ,q]J_ Q_EE 6‘1}‘:’/\47]§ 0.D.
490nmoll A ZA3ke] viability(9)E A3 TE. 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-M2L(Cys)-MC-vc-PAB-MMAE, HR-Z(Cys)-MC-vc-PAB-
MMAE =5 m3kael 3 Alelo] nsle] $-4:3 AEF4] AdAleS Bt T 60 Holx AAH, HR-M2(Cys)-MC-
ve-PAB-MVAE:= E&AQ S A1E e Hlsle] 1650 g2 59 o] (3 A8l viability”7} 50% olat= Wz 7A &%

o u R viability HU#tH HAY S0aS A%kS) A4S 52 sEAdA Y NMESAHS FA-FE HA
7} oF 85%7F #HAdte] wlste] mEA|Ql S HH-S of 40%% A% B, o|2HE FA-oFE HEAVE 2
Aol wste] vl 5 AEFAFT 1050 #hS EAdS & F UM

AA] 7 @ AE# W Caspase 3/7 X S A

SK-BR-3 M ¥EE 10% FBSZ} %71l RPMI 1640 vi=]ol] 3]43}4 IXIO M/ Dwell)o] HEF AT 3 100 w0 Al
96-9 EHolES] % %]_Oﬂ 7bekgint. o]F A FHOEE 5% o)ibslebA B 37CE
A 24 A|ZE FoE wlgste] MEE FElo|Ed FAAZAT. SR 7] ArdelA] Az® A HolA-oF
E AAE Ao 343 F HF F% 66.7 nM, 33.3 nM, 6.7 nM, 3.3 nM, 0.67 nM, 0.33 nM, 0.067 nM %
0.0067 nMe] A H7lstdeon, g vz dols MXIvH(IE gle) H7bskadch. 48417 B¢k vl o,
100 /U= Caspase-Glo 3/7 AleF [Caspase-Glo 3/7 FA; Az=#Ho]= =9 o](Caspase pathway)E 53l
A Aldo] APE = AEZoM FAH Axdol= 3, 79 Ao o8 AxHo)l= y)Ho] BaEo] wgE=

£ wgEe

Q
@)
ol
o
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o
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N

[ea
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[0235]
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0N

4% 541 H7Met § A2o)A 30 Bt vl 3lch. E3S Fu v E (luninometer) 2 &4 3}l ).

o Ay, T 79 Yebd bhe} o] mEA|l SAES HEd AEoM = AxsdHool= FAol Ao YA
%o} HR-Cys2-MMAE A &] A& =7t S71gked upgl Alxase)= 39 79 &4do] = Jepgds Bt
2 5y

N rfz &2

i_l,‘
>
g‘
o
il
offt
%
=
el
>
i}
to
A
o
oY
tlo
o
-0,
e
&
30,
32
o

Tk, & 8ol YERG ukel o] BEAQ] HARS A3 AXoAe Aoz

1} HR-M2(Cys)-MC-vc-PAB-MVAE A& AIX%E F%7F S7Hgel wah Alz~mo]= 3¢k 79 &40l A YEES B
drt. B AfERE, HR-M2(Cys)-MC-vc-PAB-MMAE: & AWE T & AEY=E

WAESI A f-2] 8 MIAE oFZo] Alzsol= Hxdolg o AXAES doe I = ALt

PHHLO02(KAS0C) |

Western blot / 12% SDS.PAGE
aebody (1.1000) a-Hurman igh FeHRPica 30006 KN Cages)
V0406
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EH7
2,500,000
=@~ HR-Cys2
# 2,000,000
E == HR-Cys2-MMAE
£ 1,500,000 conjugate
g
£ 1,000,000
£
k-
500,000
i . '
0.01 01 1 10 100
Concentration (nM)
=P
120
. W Herceptin
- 10004 A HR(Cys}-MMAE conjugate
=0 1
—
3 E
Zo T
>2 &0
To
O 401
201 N .
L [y L3
[:] T T TETINF] LEL Ililll] Fo I'llll' T l'lllll LA RLL
000 0o 01 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
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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

_29_
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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

_30_
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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

15

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

15

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

_31_

15

ZIHHEdl 10-2015-0068942



ZIHEdl 10-2015-0068942

<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
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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
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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 15

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 15

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 15

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 15

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
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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

15

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

15

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

15
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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

_58_

ZIHHEd 10-2015-0068942



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 5
  해결하려는 과제 6
  과제의 해결 수단 6
  발명의 효과 17
 도면의 간단한 설명 17
 발명을 실시하기 위한 구체적인 내용 17
도면 23
 도면1 23
 도면2 23
 도면3 24
 도면4 25
 도면5 25
 도면6 25
 도면7 26
 도면8 26
서 열 목 록 26
