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(38) TMEFF1 (EGF-AF 2 2719 Zg|2elel-fAF ZWles zteE 93 od 1; ExgdEsd-1; H7365;
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(39) GDNF-Ral (GDNF -7 <=8 <3} 1; GFRAL; GDNFR; GDNFRA; RETL1; TRNR1; RETI1L; GDNFR-23}1; GFR-<+
o}-1; U95847; BC014962);

(40) Ly6E (A2ZF &Y 6 234, ZA2~ BE; Ly67,RIG-E,SCA-2,TSA-1);

(41) TMEM46 (shisa A&A 2 (A x=F2 v ~(Xenopus laevis)); SHISA2);

(42) Ly6GeD (BT 39 6 B34, =72 G6D; Ly6-D, MEGT1);

(43) LGRS (FAI-F5 wHEE-3hf G T Z-AZHH 484 5; GPR49, GPRE7);

(44) RET (ret Y9FFA=F; MEN2A; HSCR1; MEN2B; MTC1; (PTC); CDHF12; Hs.168114; RET51; RET-ELE1);
(45) LY6K (H=ZF 3 6 HFA, 272 K; LY6K; HSJ001348; FLI35226);

(46) GPR19 (G @M A-AZHE 82 19; Mn.4787);

(47) GPR54 (KISS1 4=&A); KISSIR: GPR54: HOT7T175: AXOR12):

(48) ASPHD1 (o}x3t2 € olE Hel-s|=2AgtA4 TQl 35 1; L0C253982);
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(49) E]ZAYAl (TYR; OCAIA; OCA1A; E]JZAJUbAl; SHEP3);
(50) TMEM118 (a1e] 3A wd, 9h3lck 2; RNFT2; FLJ14627); %

(51) GPR172A (G @ E-AZHE ¥ F~8A 172A; GPCR41; FLJ11856; D15Ertd747e).

A% 10
Aol ol z7h HlAdE S A Bl BRAsE A2age xies A9, A=
2 g
A7% 11
A0 oI, K zmEFo] B Fxol BeAFE A AZAF-EAH, A2

(7] AlA, e FA L e AL ek)

AT 12

A1 oA, s FREREH AeYE AE23F-2A"H, Al=HQ 22E A

o]
[¢] o}
N—X—(Ill—Z ”
Ab—S§ CHZC—Y—C—Z
Ab—S
Y P

0 O
n H [l
Ab—S—tCH,C—N c—7z
p

(71 AelA, X&=

—CH2'<:>— —(CHa)n— —(CHCH0), — —(CHzCH;0), CH,CH,~

O
= (CH)— I
—CH2-<:>—C (- —O —O — (CHz)yC-N—(CH)—
R
BRI
Y=
R /=~ R
—N — N—
KT o g gasn,



SIES 10-2012-0102625
A3 13

Fo AZEQ olulete Fal WA (L) 2 A SAb Zoloe] (Dol HFE Az 248 A
(AD)E EFHE, 7] gehy 115 2= d2seSAn-EA9, A2 229 P,
<3 11>

Ab—(L-Df),

(&71 Aol A, L-Df=

2HE e,
oA71A 22 A (Ab)oll tigh -2 vEhar;

p= 1 WA 4%

AT 14

(7] AelM, R ° =yE Adeg)

TR 15

at7] FEREFE AdEYE 24ES sh ool frel AlZERL obeald ZheE AlzEl 22 A (Ab)oF it
SAA dade SA-FA ", A2E 23E A GAsts A £,



ZIHSd 10-2012-0102625

EiOiT\:Z LLLLLL)(:J)\/Br - P

97 (L) % AadE A Rolole) (D¢ AFE AxH 24
g e s SAN-EA, Azuel 238 A Az

A

25E dEg)

Fe A2EQ oflwake Ea

(Ab)& ¥Fsh=, a1 38k 11

<8814 11 >
Ab—(L-Df),

(A7) 2olA, L-DfE=

37% 16

frel AR opuleibs
()8 TPz, 3 ste 11
<s}sta] 11>

Ab—(L-Df),

(A7) 2ol A, L-DfE=



10-2012-0102625

5

=

=

H

e
=)

Al

ul

3l #A (L)

3]

Al

=

[¢)
o

L
-

el
=

}

1 WA 49D)

25

p

1 o}m| A

e}
R

H]

Ea
17

ol 9ho1A,
18

T

[=]
1

[<]
2

4 1>
5,

2] A
Ab—(L-Z),

pe 1 WA 41)
(%371 AelA, p

3T
A16

%
3T

<

T

ht ol ge) A

o]

El

3]

=

[e)

o

BA (=

L

L

PR

1<

12

Al 2

A€,

—3r
It

235

1 A 49D)

p
L

[ R B

19

9

2}
&2 I>
3

Ab—(L-Z),
(7] AA, p
37

el
=
<

23]

2] S ALE Boll %A 3}

2

o glojA, 27k dl

&

A|18

2y

A3 20

|18



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

ZIHSdl 10-2012-0102625

A3 21

f

A8 oM, FEo] B olFo] vk wael W,

g Al A

7l & & oF

2 292 dA 20099 49 21de Fol®l US 7,521,541%1, 2005 99 22¢o =
11/233,2589] A4 &<l 2009d 3€ 6o &UH US ¢ WH3E 12/399,2419] FE-A% &9 2009
59 &% US &9 W3 12/612,9128 §-49 F3akar, W3k 35 USC § 119(e)3tol 2004 9 23] =4
H US 7149 ¥HE 60/612,468 2 20051 69 30¥0] 9w US 7149 HE 60/696,353S AH %
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glst AA" (£33 [van Dongen GA, et al. "Immuno-PET: navigator in monoclonal antibody development
and applications" Oncologist 2007;12:1379-89])& A|&3t= H]-H5A AS 93 Aelo] olak# whHd A
o2 7lgEct. o] F:PETE FAA-UE YA TALLTE 4 5old B ASHE AL a7z, &
2po] AESHA Rg1E A AE ] Rz st Flo] HgA ol (W [Verel I, et al. "The promise
of immuno-PET in radioimmunotherapy" J Nucl Med 2005;46 Suppl 1:164S-71S]). 3&Fa] (¢F 150 kDa)¥& <
W2 5 1Y g4 RVl E ZEXRE, ddske d¥Aes 747 3.3d 9 4.299 W E Ze Ir ¥
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(2007) Oncologist 12;1379-89]; [Williams et a (2001) Cancer Biother Radiopharm

)
al. (2005) Nat Biotechnol 23:1126-36]). PET= ZEe AES Hdl A8 S7sta e 4 43 71&
ojt}. PET <3733} Al=®le shxle] oA YAA-UE TP BX 7| %39 F4S ST, FS
dae dFgHoz AYolA folsiA A e magEE 4 (dE B9, 2F322)dd T/ Al o4
g FAA-EE FH9A, dAd F-18, C-11, N-13, EE 0-158 EZ9atAY T AdlelA 584 -9l
sletdog Agsle TaH Bx9 FaAlo] 8§ SRtoA Foldrt. AR ASol, THLLE o)A &

24 T 9o o oA FoEk, e o]Fw=-PET AAEA, A Fab A @A
tolult] (Mabel &f A o8] AZ" V-V, GG #8 o] FX ke oA, 55 kDa) (3
al. (2007) J Nucl Med 48:170-2]1)2 o]Eo] #& %3t wk7by], =& %2 E3AS Yelda, de o) &753%
PR (109.8 min)el e M W] B9 AL Lol d FAF 2 WA 4AZF Fo HAe] £ )

Woagtgs do] mUsEE 55 f8a.
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stolo®l 124 ("DE A F0 ABHYAIII, o] F At NARAMEFS] WAN W enel 93 WS

S APt (3 [Larson SM, et al. "PET scanning of iodine-124-3F9 as an approach to tumor
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dosimetry during treatment planning for radioimmunotherapy in a child with neuroblastoma" J Nucl Med
1992;33:2020-3]). o]F°l, Bt} Aua|zl PET Al7] R M= diFEHe HAMololedstE fg dd 7=

A, P2 ugge) o] HuwPET Aol AREESITH (B8 [Verel I, et al. "High-quality 124I-labelled

monoclonal antibodies for use as PET scouting agents prior to 131I-radioimmunotherapy" European
journal of nuclear medicine and molecular imaging 2004;31:1645-52]; [Lee FT et al. "Immuno-PET of
human colon xenograft-bearing BALB/c¢ nude mice using 1241-CDR-grafted humanized A33 monoclonal
antibody" J Nucl Med 2001;42:764-9]; [Sundaresan G, et al. "124I-labeled engineered anti-CEA
minibodies and diabodies allow high-contrast, antigen-specific small-animal PET imaging of xenografts
in athymic mice" J Nucl Med 2003:;44:1962-9]; [Jain M and Batra SK. "Genetically engineered antibody
fragments and PET imaging: a new era of radioimmunodiagnosis" J Nucl Med 2003;44:1970-2]; [Gonzalez
Trotter DE et al. "Quantitation of small-animal (124)I activity distributions using a clinical PET/CT
scanner" J Nucl Med 2004;45:1237-44]; [Robinson MK, et al. "Quantitative immuno-positron emission
tomography imaging of HER2-positive tumor xenografts with an i1odine-124 labeled anti-HERZ diabody"
Cancer Res 2005;65:1471-8]; [Jayson GC et al. "Molecular imaging and biological evaluation of HuMV833
anti-VEGF antibody: implications for trial design of antiangiogenic antibodies" J Natl Cancer Inst
2002;94:1484-93]; [Divgi CR, et al. "Preoperative characterisation of clear-cell renal carcinoma using
iodine-124-1abelled antibody chimeric G250 (1241-cG250) and PET in patients with renal masses: a phase

I trial" Lancet Oncol 2007;8:304-10]). mAb=e] =19 AZYL &) o7l vlwa zhash WA o}o]
oRet VwdE BPEa, F8@ Aol of PARHAF PUAG AYYH $EE AN, FEgus
A, BEA B BAe AL BB ulo] ARPETY] e FAA A%e v 2HF A4 (B max.
1.5 2 2.1 MeV)$} #dHET, =3, WAISE ofolowdlsl dhulde ¥ NEZRE w27 AAEE F
olottelEe] Ead WololoqsE AWste] AA mib 4 WASA S PRI 9AS AFd
["Perera RM et al. "Internalization, intracellular trafficking, and biodistribution of monoclonal
antibody 806: a novel anti-epidermal growth factor receptor antibody" Neoplasia (New York, N.Y
2007;9:1099-110)1). " Zr B3 (B max. 897 keV)olA WZ8 FA47F F 2 'C (B 1 mm)e N5 vlo)
ARPET YRS ATHEE Zre) ASS olF wHS FRIT. =R, WASRE Zrmibel AR lx
Foll A AEU 2EH], HA mAb F59 PET J4gtete] nr} ot FAAAE At (EE [van Dongen
GA, et al. "Immuno-PET: a navigator in monoclonal antibody development and applications" Oncologist
2007;12:1379-89]) .

A, AT PAYENAL, BF GE L= oFE RololE PA FAAIE, F FHATS Fol QA
)= BRAY FHE AuAHOR HA Woloesh FA Ao we Bl ¥ B BFd EFES 4
AN, B Bof, AEEA oFRE AFHoR FAY FF Fwe PN A/E Fa A B, ¥
FA PA-oE HPA EFES AV W w2 e, B EgEe 49802 0 WA o ) o
gol BAY oFE RololE® i YA PES P, F/w, okB woloe u FA9 54 HE
v AGA ZAztel ksl ol ok woloelZh GAl Aol vhaka R9le] R Ko BiHd £F
gol AlEY. BA R Az BEe AF wgonyy A4NE 23E ERE UoA Aok QA F
A Festn SA4gell FAYE & ootk RAE FF Be w4 BE/E 25 A3 ¥gsa 1=
g OFE AR eI, ol YA Aok L okB-wA FrhAstel ML pH, BE, @ FE, L nE-g)
o e dRel dEAgelrt. Ea, dudl A% WAL wg £AL Aolsn WeE U FUAS SAse:
ofele Miel ARFseA w5 Ak

pH 7 FZolA FAAE7 T @ FAA gFio] opvlde &g, Al

o8 He (RSH, £¥s=g)7])= Hud vrggdolmz, Alxgol 72 zb= gz
B2 EAEAY, Wil 7tuE Yed=r|E ztevh. AEe] wiz
g BLS ztx v} (3 [Garman, 1997, Non-Radioactive Labelling: A Practical Approach, Academic
Press, London, at page 551). ©#d W] F2] Bl&o] 42 FF 4wt (Ellman) &A1l ofsf 4 4 3l
o olfreEEEd N "ev=E-dd oA doja, oI EEY 6= M MBfyls ddsks Uit
Heds B8XE 2t gdlde] dojt, o9} e vl wkEA fE] BES AAATZ] H8 Ao,
(3

dAY YEILEHSE (DIT) T Aiss AHE3 39 3 [Singh et al. (2002) Anal. Biochenm.
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304:147-1561)°] Bosirt. 7] WS A 32 72 9 Fd 29 Solds EAAE 5 Sl

FA A2ER] HE 7E dubdos A opbfl e = A uth JHAAG A Aokl dis) o w9k

Zk 7)ol o8 @il ' =qiEo], gitse] THAF
2 3 Better et al. (1994) J. Biol.
Chem. 269(13).9644—9650], [Bernhard et al. (1994) Bioconjugate Chem. 5:126-132]; [Greenwood et al.
(1994) Therapeutic Immunology 1:247-2551; [Tu et al. (1999) Proc. Natl. Acad. Sci USA 96:4862-48671;
[Kanno et al. (2000) J. of Biotechnology, 76:207-214]; [Chmura et al. (2001) Proc. Nat. Acad. Sci. USA
98(15):8480-8484]; US 6248564). 1e|ut, A=EHQl ofv]i=dbel] tigh o] thekgh ofmjeql k7)o EHW

3ol

zt
o
ofh
ook
o
ui
i
o

olel ot Al=HIQl HE& 7oA HA=, 53] S o] FA &2 (FY Cys) 7] e whE EE A&
&l mlwd H2rbse Ao Agol AAHor FAZ "rk. o], FEko] (£, col)S FHAEA, WY FH
A e REAoR EE 8] AA" gl YelAE didEe] 55 S E, dulHe] W Ao #S
o] FA] &2 Cys 7= A& o] FaL AstEo] FAh ted=s AT 5 i, webA Ol oA =
dEFAE AT ¢ A, = o)FA IS AMEL Cys7b o=, its, e vE 3A e il o
& HRkgAdo] HEF vl wgh, whilHo] AFA ZAE Cyset EAISHE Cys 7] AbololA #AU =T
T AFE Aol o5 FAdetH, F Cys 71& @4 F9 T @ F5F8e o] &rbsatA k. Eg, o
a2 U]i%%‘ BE—'C— 32k ?47:94 Ao o B8 EE v-5SolHox d 4 vt (£ [Zhang et al.

59 BolA 32 ojzle] AEsHH EAo g BHiGE FXsa HUbE RARATe] sbee Frol gigk Al
g &&ste=, AF FH=FE 4y 4 H WYds 7hsel stew FAe] opn Wy R
hgzl et Al2EQD Z2E A= Fab A @ (B]QFab) o2 AAW, A%, g6 ExE2d (H2Mab)
A2 Wwd"Ect. US 7521541; ¥ [Junutula JR et al. "Rapid identification of reactive cystein
residues for site-specific labeling of antibody-Fabs" J Immunol Methods 2008;332:41-521; [Junutula JR
et al. "Site-specific conjugation of a cytotoxic drug to an antibody improves the therapeutic index"
(2008) Nat Biotechnol. 26:925-32] (1] Wjgo] Fuz ¥gH)& Fx3vh. E|SFab % E|QMab A= A
2 =gd Al=HRD BlEdA FAE Tl Be-vbeA " AlF B = Aok AdEel g 54
Zte AlzERl 2" FA FE AFA (B ADC), & B F-MUCI6 (US 2008/0311134), -CD22 (US
2008/0050310), 3-ROBO4 (US 2008/0247951), F-TENB2 (US 2009/0117100), &-CD79B (US 2009/0028856; US
2009/0068202) El 2. ADCE #|Z3SHc).

<Me>

Woulmo) 3lgtEoE & Ao sly oAkl olm|mAS fu] AlAE|Q) ofmnAto R thAIAI A]AEQ 23}
A A7 3dg. AlzEe 22zhE s Bl w4 gho] 0.6 WA 1.0 s o) 8 Al=E o}
= AkS E3E. fE] A2 olueAbe B A2 2AE I U= HEX el dRIE ol A2 ¢l
J710lch

ANzl 22t Al oo e 9 A5 §83 4 a, AX 7 2 w3y 84, 9 -0 g3y
(TAM) Ol Eo)H ol &AZ Eg3Ith. o]2id FAE do]71= (naked) A (2 TE ¥A HolojElo] H3ty
A F2)EA B dA-A2IE A AZ0O)EA AHEE & ot

Alz=Eld 22E Ao Az P 238 WHe AAYHE 2 AV &4 @, o9& £9] hudD5Fabv8dl A
AgElE £33t B FgAls 45w Zdg AEs 49 (ABP)S ¥¥EE 53 gdd Fx k. & A
= S huMAb4D5-1, huMAb4D5-2, huMAb4D5-3, huMAb4D5-4, huMAb4D5-5, huMAb4D5-6, huMAb4D5-7 2

huMAb4D5-8 (Egt=FFy) = 5H Mee 17kst &A49 + it

B oage] AzHel 229 GAE Be-0sy Aok Pe-SolHom W igdon AZIY & k. ¢
Surg A Aok MAEALL Aok, thisd 9A Aok, £3 B4 A, FYY Aok, EE E-IA F
A 5 k.

Azl 258 GAE AEbsE EAR EAHR, 1 AAA ng=a/0AY kB wolojest Bd

_12_
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(L) % A=zw 534 (D)l

Aetg A 2H ol

[0017] ool o SUe {8 AlZ=H e B3 HWA sl
z2te A (Ab)E EdHehe, db7] sehy [ zte A=am-wAE, Azl 2atE Aot

[0018] <g}gh2] >

[001] Ab—(L-Z),

[0020] (71 AelA, pe 1 WA 44)

[0021] oo o o2 S f A2E opvweAte Ba HA (L) 2 dadE A 2olojE]l (Df)dl HEtd
A" 22E A (Ab)E EFsE, s g3k 115 2 dadg A -248", Al2=H 22 A
ojt}.

[0022] <z}gha] 11>

[0023] Ab—(L-Df),

[0024] (%7] Aol A, L-Df=

Q.
B\N
H
L3
OH HO\N
NH 2\
(0] O
& LA o .
WN O
H p\rf’
o O
ﬁ\N
H
L3
OH HO\N
N e
Io N’OH o
L ™

[0025] H FZHE Mey g

[0026] o714 e g4 (Ab)ol 3k B2 vehfar

[0027] = 1 WA 4¢)

[0028] ool k£ O FULE §7] FREEE AuE v g A=A A kol

O,
N
H
L3
OH HO\N
NH o O)\
v
R
WN/
[0029] H
[0030] (7] AelA, R
Loy Jow
B |
VO T
[0031] ° 258 289)
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5

=

=

H

e
[=)

[0032]

23]

]

A
g

31

al
Y

dl sl g A ZololE] (Df)oll

ul
=

(o}

3l g7 (L)

3]

[e)

=

(0]

OT,/\? 51111)J\/Br , [

re

A
jul

L
o

o

.

2] AlZ=HQl opH|
g2 11>

(71 4olA, L-Df

(A7] 2ollA, R
Ab—(L-Df),

R

o

H

<

[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]

6!
i

T

X

—

iy

[0040]

@71 (L) 2 dzse A olojg] (D)ol A

93]

pe 1 WA 4¢0)

[0041]
[0042]
[0043]

T

BN BERE

23]
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gk 11>

Ab—(L-Df),

<

[0044]
[0045]



[0046]

[0047]
[0048]
[0049]

[0050]

[0051]

[0052]
[0053]
[0054]
[0055]
[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

(&71 Aol A, L-Df=

el AZE opn| Ak Fall ©
T

e, o] By 1€ 2k A

<54 1>

Ab—(L-Z),

<34 1>
Ab—(L-Z),
(714, pt 1 A 43D)

Boubge] ®oopE Zme 2l

.

v Zige 49

ek

H

o>“

o/
la®= XA A4 kol 93] 2l hudDs5Fabv7 &A] A 9] SZP% %3
229 Cys 719 Fx2 YA7F dWHEAT (2204 AW e A~

1&3@wﬁmmﬂﬂﬂ7WFfﬁmﬂ
- d)S BolErh, FE | Y

= 23 2 2b: hudD5SFabv8 % hudD5Fabv8 Cys EWolA] (E]QFab) 34

L

ZIHSd 10-2012-0102625

Wolz|e] 450 nmoll Aol FFx=2 A
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%5 olgelE AY =AS HAET: (a) H-HeEY3E FA-hudD5Fabv8 2 (b) HIQEIESE  9}A]-
hudD5Fabv8 (b) (BSA (ZH¥ ®hell), HER2 (&5 =) & 2EHep|d (Fdd9 o)zt Aoztgo] gk
PHESELECTOR 737l <J&h).

T 3a ¥ 3bi hudDSFabv8 (#Z) 2 hudD5Fabv8 Cys B RolAl (E]QFab) HolA|2] 450 mmoll 42 &F L9
AES ol&sle AF FAS HolFErh (a) M-V EESE 3hA-hudD5Fabv8 2 (b) W] QE|Hstd 3A]-
hu4D5Fabv8 (BSA (/R o), HERZ (&%H 9d) % Z2EHepd (FdE o) 3] Fez-gol o
PHESELECTOR Al 2l&h). ﬁéﬂ HolAl= A& Ao Jdar, S WolAls 5 Aol g, B2 wsA = &~
Egnd Aol gk Do o +~ HERZ (A Adtell td ODiso .

% 4ax oFAE hudD5Fabv8ell thdk 79
F4 9= 5 g .

T 4bE HER2 (A2¢), ~EFEM|Y (SA) (H2Y), HER2 (Al4Y), 2 SA (Al4d)9le] 45 2go gk, H
Eld3}E hudDSFabv8 (#5) % hudD5Fabv8 Cys =AW ol (E]2Fab) WolAle] 450 nmoll A 9] 3=
o] &3tE A3 EAHL HolFETh.,  TX|-hudD5Fabv8 Cys WolAlE wesa, 4TCA AZHETH. v
AR 20] 7]AE vke} Zo] Her2 9 2EREHH| A9 o]59] Fe4-E&S RUHYSIL, 4% FoFa
A e v HE 719 MHAE Z2Wetr] 98 PHESELECTOR 74 % A29 e A4l Fa ).

3)
gl

e

Z9 A @S RoeEn. A4

Mo
o
4
c)
rr
Y
|\
o
-
30
K

OPO
o
R oo

T 5= ~EUEE|d 2 HER20| thEk Ao tidk, ujeE-Tyoln= A aE-hudD5Fabv8 (A121C) 2 H]-H| L E]
dslE okAld hudD5Fabv8e] 450 nmoll A9 @ AES ol&sts Ad F4S HoFu. 7749 Fabs 2
ng 2 20 ngoll A AlEEATE.

6L E7 ax7l ~EHE|Y (SA), 2D HER2¢Fe] ZAdo] i, H] 9 E]dsl® ABP-hudD5Fabv8 ©oFA1 3 (wt),
ABP-hu4D5Fabv8 A2 H|Ql Ed¥olx] V110C 2 A121Ce] 450 mmoll A 9] Fgxo] AES o] 83} ELISA &4
BoFEo,

L7 E7] 489, HER2 ¥ AESIER W (SA)#e] A3, ¥ Fab-HRP %+ SA-HRPZS] 2o tjgh, H] L E
d3lE ABP-hudD5Fabv8 Al2E|QI EA®olA] (E]QFab HolA]): (FHFo2R Y F50=) v Cys #HolA ABP-
V110C, ABP-A121C, 2 ©o]% Cys ®¥o]A] ABP-V110C-A88C % ABP-V110C-A121Ce] 450 mmel XY FHF=¢ A=
0] 83} ELISA #4418 HolFET),

o % ki

% 13be A E HER20] theh AFelA Hlo®H-Zeoln= HIgE He-EgtaFay Wolx 2 H-H| QY
H oY EfAFFE 450 moll Ao 3= AEES ol&ste AF 54
S =2 VI10C (&¥ Cys), A121C (&Y Cys), VI10C/A121C (o]F E
oA ¥ EgtAREFTS 1, 10, ¥ 100 ngoll A A1 33T}

(o}
<
\
e
[
o
>
i
N
rH
£
&
1o,
F
0g

L ldave F35%E HE5S A% F-Io6-HRPe theh Wlede] Adte=z uge HER2e| tigh Bl Eldste A 2
ol 7He EHE HojE

ﬂH

T lbe 24" 2Eep|d 3k Ao noe-don= AHEH-E e EffAFFE HolA H H]-H]
SEdstE ol EfAFFHe] 450 oA o] FFEe HES ol&3te A2F 4L HoFr. HFo=ER
B $=0=2: V110C (&Y Cys), Al121C (&< Cys), VI10C/A121C (o]= Cys), ¥ EgftAFFw. Z1z+o) ¥

Ig6 WolAl ¥ Eg~TF9S 1, 10, 2 100 ngoll A A1 @83t}

T 155 AES Y3 AX wikomRE wdE AxHQ 2 A (E]QMab)E AlZs7] 913 ARkl v
NS RBolFET),

T 162 A dwd A Aoxe] AHA Fo] 2H9 E]$Mab Fe ®olx (F=o2RE 9=o0= <l 1-9):
A339C; S337C; $324C; A287C; V284C; V282C; V279C; V273C, % 2H9 oFAlEe] v]-3Y (AF) 2 349 (3H5
WA Zgjoladolns A Ar|dE BAE HolFEd, &5 A gede H7] w}ﬂ Aoz, T4 ddo)

ok 150 kDao]iL, =2 o] ¢k 50 kDaolal, A w¥Ho] ¢k 25 kDadS }EbITH.

_16_



[0063]

[0064]

[0065]

[0066]

[0067]

ZIHSd 10-2012-0102625

T 172 138 FE @z A AoAo] A o] 2H9 EleMab WolA] (FZHoz2XHE o=, #H< 1-4): L-
V15C; S179C; S375C; S400Ce] W-3H9l (=) % 39 (4DIT) ($-) WA ZgoladHoein= A A7|FF H4
S HoFE),

T 17bE Y whaE A Aol e AA Fo] 2H9 L 3A5 E]QMab HolAe] Hl-Y (FH=) 2 s (4DTT)
_]

(§-3) WA Fgoladoein= A HA7|ds #4495 HoE

T 182 H|QEIE3lE E]Q-Igh WolAe ' EE E4S RoFurl. 2H9 % 3A5 E]QMab WHolAE ¥
WA Zgjolmgdolu|= A AY|dF Aol EAsta, dlES YERAEZ A wtog gxv. A 2 4
A nHe8e &A= 474 -1gG-HRP (%) 2 2E=IEM|U-HRP ()2 T2Hskd.  #lel 1t 3A5 H-

A121C. @9l 20 3A5 L-V110C. Q1 3: 2H9 H-A121C. 1% 4: 2H9 L-V110C. #Q1 5: 2H9 oFAl 3.

= 19% F-IgG-HRPR ] 22w Bl (A B tholobmidl) o] 450 nmoll Aol Fdme] SAd o3 AEEN|Y
of thek vl dste 219 Wo A Aol Wigh ELISA ¥A& HojEth. sk /HeFA thololigl ELISA #
Aol ARSE A9 AAE =ARY

% 202 o] whEAd @A, TFP-N-SucDf ! Df-Bz-NCS (%) % El& %8¢ ©#1, Di-Chx-Mal, Df-Bac, %
Di-lac (3H)& ARgehE “7r el2sel Al B (Df, A)e] ezt AZe Aejoled A owsy Al
oFg HojEt.

% 21& Df-Chx-Mal, Df-Bac, Df-Tac®] #lx= 3 Fabe] 3= Edd Cys 7|15 §3 HE-EepaFagel o
g 3 BolErh. ¢ =7 i DIEA, DMF/H0 (10:1), RT, 0.5-1 h; ii. DIEA, DMF, 0C, 4 h; iii. pH
7.5, RT, 1 h; iv. pH 9, RT, 5 hi v. pH 9, RT, 2 h.

= 225 dadgSAd-gx", Azl 22" 3, oAd 4709 €A N-Suc, Bz-SCN, Chx-Zdojn=
(CHx-Mal), X+ ofME (Ac)S Fi3te DI-HA-EftAFFH WHolAE AHE3 AZ2FH-39 SAH|ES

Aol EstE HofF

=23 A4 9 SHRRE A ASE wolFe ddd A AY EHSFAH BAS BolEr. A ElO—
EgpF 0, B Di-Ac-E -EghF55 (Df-Bac A S-EfpaFg (Df-Tac AP‘l)

D: Df-Chx-Mal-E] @ -EghF 55

OPO
)
o
o
T
=
q
o

% 24% 37Col M w9 FH (n = 3N " Zr-Chx-Mal-E] -EgfATEE (8 98) 2 “Zr-Df-Ac-¥] 2~
Edjarry (398 99)° AHHL noETh

©25% 4709] Aroldk WA (Bz-SON, N-Suc, Chx-Mal, @ Ac)E AMgdle] A|zd 100 pCi9) *Zr-Espamiut
of me] AW ZF2 FAF 96AIE Foll 5T EA ] E-ut @Y (AW A= FAHS HoEn.

T 262 PETO| 93] =49 FAF 24, 96 2 144 h Fo] AdE 2Zo A9 AAY FFE HoFT),

WS A7 G FAF g

<clAlFel A gehe] FAT A

el AelEA) @ @, Beol AgE V%A L A g5 B o] Hahs Ropl A P} BgH o
2 olafets viol YT e zta, v £ Y REch &4 [

Microbiology and Molecular Biology, 2nd Ed., J. Wiley & Sons, New York, NY]; % [Janeway, C., Travers,
P., Walport, M., Shlomchik (2001) Immunobiology, 5th Ed., Garland Publishing, New York].

9]

Singleton et al. (1994) Dictionary of
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

SIHS3 10-2012-0102625

dMel gol "FAE A BEAT uz A4Hn, FAHorE RwFRY 3, FeFRd 3,
c} &

A, HEEeld WAl (dE Sol olFSolq ), B wigrdd 4
1

i

[N

o

o,
oo
6°)
®

st Aol o8] WAHEHE wldo|tt (3 [Janeway, C., Travers, P., Walport,
(2001) Immuno Biology, 5th Ed., Garland Publishing, New York]). 2% < QA o
o] CDRel <&l Q1A4¥ &, dFEZ EgV|E st v A3t FHE5 2t Adolg dIyE
Astsls 2 A= ol F2E ZEY. oA, skl Y s P

=
A olfrmFREd 22 B A olffegREd £x4e] Wys

w2
=
E

O, o
22
o o
O:

¥ g

i
odt
2

=

f
o,
o
o

o

(=S
N

o o
=
ro XN
kY

- 001|

=]
[}

¢

e =~
o, N
2 )
1)
>
i 5
S
5
ke
u
fu
itua
e
fo
o
=
ko
ful
b
ifua
O
A
B
o
Jo
r —~
1t
it
2
oy B
=
[e5]
.
=
=
[w)

[s]
Igh), 22 (dE 5, 1gGl, 1gG2, [gG3, I1gG4, IgAl ¥ I[gA2) ¥ AMEIFH~
o

lolo] FomyE fEE & A LY, @ SWA, oFfnFRy

"gha TN WA gAY dE, dutd o= o] Y Ad T UMW J9S xFsth. 3 wHe o
F(ab'),, ¥ Fv ©@¥; tjoluir]; A8 A, mynly] (£ [Olafsen et al. (2004) Protein Eng.

Fab, Fab
Design & Sel. 17(4):315-323]), Fab & olB#g el 93] AHdE &, g-oltf ety (&-1d) ), CDR

(324 A4 99, 2 & AZ 9, vleles g9 Eb AR o] AeSoHon Aget 4] F <
oe) Ao o)W EE-AF B, BA-4 FA $A, PA BHoZYEH FYY

EdoA ALEE wlep Zo], fo] "RueERY FA"E AAH R FF A JUoRHEH F5H IAE A
Aeta, &, oyt HoS e N AT vFeR EAT F de e A A EAWolE A
Etne sdeitt. RegRd dAE 9d g9 FHd gi§ AAHY 1EZ SolHolrt.  FrtE, JJolgh
AgA (gEZ)d gis] AAE ol FAE x3ste ZEERY A AAGE w2, 449 Eeg=2
g A= gAY dAA A e diF] AAHETE. olElg FolA olfdk, HxFRY FA = o|Eo] thE IA
o o3 edHA & FHE FEE F vk HoA Folstt. Ao "RegRd'e dA 5AES A4
Aoz FF IAEY JIOoZRE FEIGTE o= FASa, Ao EAT WS Fo A Ao
st Aoz SEHoE gddEY s £o, & e woA AMgE RyERg dAE £d
[Kohler et al. (1975) Nature 256:495]9 H%=Z 7|A%H dlolBgZn} Wo] o] Ax="E 5+ IAY, ==

Az DNA W (ol & B0 US 4816567; US 5807715 #=)ell 9&] Axd 4 vt RxIFad 344 ,
dE Eo] #d [Clackson et al. (1991) Nature, 352:624-628]; [Marks et al. (1991) J. Mol. Biol.,
222:581-5071°1 71 7]E& ARShe] vhobA] @A EhelH PR RE T T 4 gl

oMol BxFad A= FAXR, F4 9/Ee A Iyt BEd FoENEH fFuEA

BEg x| £3k= A U9 &3t AL T3 AY o9 AE
(B)® & U2 ToZRE fFHHAY & & A S92 B8 ABZH o &Fete A Jo
3 e e A B ofye) vigA e AESH S vERE 29 Tl
US 4816567; 2 & [Morrison et al. (1984) Proc. Natl. Acad. Sci. USA, 81:6851-6855]). I
ol A Al Fldel A= B-Q1t FEF (dE 59, FAA dFol, U9 SHIEFH fFuE 7HE =
g A3t AE 9 A7 B9 99 MES s "IFRE AU 2.

A e me A

[

EoMe] "Faad dA"E VL 2 VH Zuel © w3 A B =rd (CL) ¥ T4 B =i, CH1, CH2
9 CH3S 238k Aolth. 2W Z=rde Hod I Bl vl (2 5o, 2zt A A9 29 =v9))
TE 19 oluial H4E wolAd = vk, FEd Al FA9 Fe W 99 (HA HE Fe 99 e o}
WAk A WHolAl| Fe 99)olA 7IQlehs AESHY &4 A Hsh= sk o)de] "oldlE F'e M 4 9

; =2
574 (ADCC); AMxa-g; H Mz xH &4, g B AlX &4 % BCRe 3t =4S Xt}



[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
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T4 AT o] S B Tl ofu At Ao uhe) Aolg "SR wigd 4 dvk. 57k F
Q FYxe] F& A IgA, 1D, IgE, IgG 2 IgMe] A5k, olF 2 /A& "HEIFHgh=" (
2 59 1gG1, I1gG2, 1gG3, IgG4, IgA, 2 Igh2=® F71= pd &= Uk, 2
4 B =dle 747 a, 6, e, vy ¥ pgtz B, Aold Fys
92 3xk e & FAE vk, Ig FEE IA-H1E e dAgE duHE 2 (%fﬂ [Roux et
(1998) J. Immunol. 161.4083—4090], [Lund et al. (2000) Eur. J 267:
2005/0048572; US 2004/0229310) .

"ErbB &A= 2 Aol AE AR, B3t # AEd 8% ErbB FEA FRol &I FEA
el dolr},  ErbB 84 R ®%¥ 4 A 8] (EGFR, ErbBl, HER1), HERZ (ErbB2 H:+= pl85neu),
HER3 (ErbB3) 2 HER4 (ErbB4 TEE tyro2)E ¥E3sIE 471A a3k FAPLS E3er. d-ErbB2 dHA| 9] 9
g2 Azt § T AET SKBR3S AF&ste]l EAstETt (3 [Hudziak et al. (1989) Mol. Cell. Biol.
9(3):1165-11721). A tH deﬂ—b A F28 56% A 4D5= wEl= AR 5. HE W v
A= A7) AARRG g RE FEoR AXE FAS AR, A 405+ ErbB2 Aohdd W T AlE
F5 INF-a (US 5677171)9] Alx=4d ade] dis] rdoes tes o2 F7tE W Art. &9 [Hudziak
et al.]olA =9 % F-ErbB2 &A= & [Fendly et al. (1990) Cancer Research 50:1550-1558]; [Kotts et
al. (1990) In Vitro 26(3):59A]; [Sarup et al. (1991) Growth Regulation 1:72-82]; [Shepard et al. J.
(1991) Clin. Immunol. 11(3):117-127]; [Kumar et al. (1991) Mol. Cell. Biol. 11(2):979-986]; [Lewis et
al. (1993) Cancer Immunol. Immunother. 37:255-263]; [Pietras et al. (1994) Oncogene 9:1829-1838];
[Vitetta et al. (1994) Cancer Research 54:5301-5309]; [Sliwkowski et al. (1994) J. Biol. Chem.
269(20):14661-14665]; [Scott et al. (1991) J. Biol. Chem. 266:14300-5]; [D'souza et al. Proc. Natl.
Acad. Sci. (1994) 91:7202-7206]; [Lewis et al. (1996) Cancer Research 56:1457-1465]; % [Schaefer et
al. (1997) Oncogene 15:1385-1394]04 F7}= EA3d T},

K
o

S
3
ol
o)

ErbB &A= dubd o= ErbB gzt=9r Z23s = e Axe] =d9l, A§4 =HEw =HQl,
224 7lvA] =, 2 QAsE § e Ao EHEA IE sk StERA-gT AsHY
S X33 ok, ErbB EA= "HA AME" ErbB FEA e 19 "ojn| il A4 d 3
F2 A=, ErbB F8AE IA Ad Azt ErbB &Aool wEkA, "ErbB 8 F-Feol FAY"S EGFR
(ErbBl), ErbB2, ErbB3, ErbB4, & @A I =] AV &5 &<21d Qloje] thE ErbB F&A o|t}.

o] "ErbBl", "% A% AAF FEA", "EGFR" ¥ "HER1"S EHoA IS A ALLEHI, dE So &
[Carpenter et al. (1987) Ann. Rev. Biochem., 56:881-914]¢]] 7RA|E wv}&} 7S EGFR (19 A 2 =4
oA He] ¥3t (= 5o, &3 [Humphrey et al. (1990) Proc. Nat. Acad. Sci. (USA) 87:4207-4211]°l4 <]
A2 EddelAl BGFR))S vhebdith g0 erbBle EGRR ©d AAQES s9shs fx48 vtk HERL
of djgk Z%HL 23 [Murthy et al. (1987) Arch. Biochem. Biophys., 252:549-560] % WO 95/25167¢l 7] A=
S

€] "ERRP", "EGF-Z=&A T A" "EGFR @3 gt "l "gy AR A $EA T dEre 2y
oA WLt A AFEEHIL, oS Eo] US 6399743 2 US &Y WI 2003/0096373¢ 7A1¥ BFe} 728 ERRPE
(SRR

Ed "ErbB2" @ "HER2"E EdoA w7 AFREGL, oS So] 3 [Semba et al. (1985) Proc. Nat.
Acad. Sci. (USA) 82:6497-6501] % [Yamamoto et al. (1986) Nature, 319:230-234]o] 7141 n}g} Z& <17k
HERZ2 ¥ (W= (Genbank) &5 W3 X03363)& YeEbdATE.  8o] "erbB2"= <17t ErbB2E AW ats FH4
= Yegal, "neu"E HE pl8hneuES: I W= FAAES e, wlebA Sk ErbB2E HA G 217 ErbB2o]
t}.

"ErbB3" % "HER3"S o Lo U.S. E3 WS 5183884 E 5480968 Wk ofUzl ¥ [Kraus et al. (1989)

Proc. Nat. Acad. Sci. (USA) 86:9193-9197]¢] 7NAl® nvle} e 84 ZHAE=E veldith.  ErbB3d o
st Al Al FAE Ada, dE o] U.S. 5 W& 5183884, 5480968 E WO 97/3588590 7HA|H T},

HAoA go] "ErbB4" ¥ "HER4":= o= E9o] EP £33 &Y WZE 599,274; 3 [Plowman et al. (1993)
Proc. Natl. Acad. Sci. USA 90:1746-1750]; 2 [Plowman et al. (1993) Nature 366:473-475]°l 7WAl= u}e}
2o F8A ZEYPEE (o5 5] WO 99/194884 /MAlE vRe} e 19 o]AF XF)E vERITE.  HER49l
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3k A= oS o] WO 02/184440) 71 A LT},

ErbB &40 3t A= oS o] Ag} 7= vlo]QE|I= 24|, 93.(Santa Cruz Biotechnology, Inc.)
(A= @E] ol & X g3l b T2 E ddHez darhssiet.

o =
Cele 4 £8 EX 0 A% mAUsel A% G AelE o soteld, nel AL 3
o] oF 90%% Zlolth. opmmat A WolAlE el opnlamit Ade] ofnlwil MAuje] 54 XA A,
A4, QEE YL BAAT. opvwmite Bo ¥H, 1-EA 5= % 3-Bx 2o os) A

4 TUAES 2] 8l AES AEA7la 2

48 9 O 9 A Y 29
"Align 2" (A=A AEa, <1
.(Genentech, Inc.), 1991”‘ 1249 10¥ "] AZE A (United States Copyright Office; ©]=r DC 20559 H/‘J

"EA-olE=A M AE-uE ME=EA" "ADCC"+= Fe 84 (FcR)E 233} MESAA AEZ (&
B0, A4 Ay (NK) A=E, 357, 2 A2 Ax)7F 14 Ax Fe 434 $AE ?_4?'5& T, ALEA o]
e A4 Axe &E FEAII= ]4—UH7H“ S-S Yehd.  ADCCE Wik 5 ﬂE NK Al
Fc yRITIWHS W dl= Wb G3lt= FeyRI, FeyRIT 2 FeyRIIIE w&d sy, i@ *]# ol A2l Fe
4 [Ravetch and Kinet, (1991) "Annu. Rev. Immunol." 9:457-92]2] 4642l X 3¢ S_Okﬂoi )Tk,
MoExLe] ADCC &S H71sH7] 918, US 5500362 2 US 58213371 71 AlE wle} 722 Az ADCC HAS
St Atk ol#E HAAe F&3 ol¥y AExe wxd ¥ AxE (PRBMO) % A ZY (NK) AlZE £
g}, dgiekHog T FE, @A Exel ADC FAlS AWM, oE So] & [Clynes et al.
998) PROC. NAT. ACAD. SCI. (USA) (USA) 95:652-656]°l 7§Al% wie} e F& Reox] 7ist 4= 9,

ol ERW 99 84 (FR)E #HEstn olFYy 7|5 Fdste W o).
FcyRIITE @&star, ADCC o]HH 7]5S Fa3tt}. ADCCE S
by N

pLhe)
~

w

;
)
o,
o,
o
=
e
i
_O|L
T

-
=
=
(@]

He,
=
=
2
H-l

]_
= PBMCETH 48 7 Q).

o] "Fc F&A" T "FR"S A9 Fe #¥ e dFst= FE&AE 7Iesr] fal AHgET. migA e
FeRE A1 A4 17k FeRelth.  F7t=, H}%‘X—IJ FeRE IgG @Al Adsh= =84 (fvh s8&A)elaL, Fey
RI, FcyRIT B FeyRIIT MBS 2] &A= = S F&A] dHFAA HolA B kA
oz xZEete]dH ?‘%ﬂ%% F3He} FcyRH F8A= FeyRIIA ("243F 5-&A4") 3 FeyRIIB ("] &
AE EFeFL, o]EL FE A LuRlelA Aold FARE ol it HEE ket &3 484 Fey
RIIAE 19 MEXd & A E2A-7149 435 REZ (ITADE i3k, A 584 Fey
RIIBE 19 AXd =vele] ¥ A gZal-71419] A REZ (ITIDE gFett (3 [M. in Daeron,
"Annu. Rev. Immunol." 15:203-234 (1997)]¢] #HE **%). FcR& #3 [Ravetch and Kinet, "Annu. Rev.
Immunol"., 9:457-92 (1991)]; [Capel et al. (1994) Immunomethods 4:25-34]; ¥ [de Haas et al. (1995) J.
Lab. Clin. Med. 126:330-41]°14 HEHT. FF2 A9 & T8 b2 FeRol 209 §o] "FeR"ol
Z3rET o] &ojE Hgh, K IgGE HiotolAl Mdste AS @dste Aol #&A, FeRng Edeth (£d
[Guyer et al. (1976) J. Immunol., 117:587] 2 [Kim et al. (1994) J. Immunol. 24:249]).

ol:o bl

N

"BA oEAY AESEA" EE CCE BAY EAEt R4S §A7= B4 TES YEhdt. 2A 24
3 AR 55 499 5FA8e 2A (dE 5o, Aol mA Al A1 AE (Clg)o] Adgozm 7l
Alde. w1A @A4stE Frkshr] s, dE

202:163 (1996) 1l 71 4= H}% 2o (C A4S

o0
B3
- il

= o] & [Gazzano-Santoro et al. J. Immunol. Methods,

=
=
FAE 5 9

AR FA'E dwEom whe FA A4 (L) L 2hS FAR FH ME o] Foizl oF 150,000 YES] of
FAFA Feudolth, A7) At Vel tsvE 3 Aol o8l Faol Aduw, tEvE Adr
G ol olfw2REY oade At GRA. ®e, 247 F4 % AdE A4eA A8 )
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A AT
o] "hANe ZHH =HQle] B Fito] dAmith A delA FRLEHA Adolstal Zzke] B4 dAe] 19 &
A e g A% 9 Soldd #-Este] ARgHETE AMES YERTE. ey, ZhEAde] A JHe =gl
Atell AA 1A FExF e AL ofdth. ol A 7MW =ddd ) JMW Z=uel £ o djel] X7}
HogFolgt B+ MY A JFHA Adrk. 7 =Hle B 3EE REE FES ZdYa o
g (FR)olzl &8k, Hd S 2 A9 79 EddE 379 =71 JGof 93] AAd¥ 2 B-AE I
HE H3sle= 4709 FRE 242 23sH, ol& 27 9492 A7) B-AE FxE d4d3ta dF Ao+ 19
AdEE Pt FZE P 4 A Y 2t d9 o]k FRol|l 93] ofF XAl Fel da, th
2 2R Z7pd 99 Ao a9 Ad F9 Aol 7|93ty (&3 [Kabat et al. (1991) Sequences

of Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, MD] =), &¥ Wl Fd tigk A A3l 24 FAsA= AN, vt ojdy 7%
AW A oEH HAE MEEA (ADCC) oMl Aol o e,

go] "Z7MH goro] Eox A= A, o FU-AFES Hdehe dA ot AE
Uebdth, 27 G99 AW o R "R A A gt e "CDR"EH-E O olniAt 1] (dF B, A4
b m=wle] A7) 24-34 (L1), 50-56 (L2) 2 89-97 (L3) ‘;‘ Fd 7ha =ddel 7] 31-35 (H1), 50-65
(H2) 92 95-102 (H3); [Kabat et al. A7] ®£@]) B/%E+ "2/t FE"2HH] 7] (&8 5, 44 714
Zrele] 7] 26-32 (L1), 50-52 (L2) # 91-96 (L3) ¥ F3 7Id =uele] 7] 26-32 (H1), 53-55 (H2) %
96-101 (H3); 3 [Chothia and Lesk (1987) J. Mol. Biol., 196:901-917)]1)Z =E3d 3t} "ZdYPga 49"
EE PR A7)E Bl Aold npel 7o ZypH 49 7] ol9e] A m=wHel r)olt),

BAS AALOE 25719 b BBl Yol 219 FAT B AW @ (1% WA BLAY 0
g 714) o = 5 wgdel 4E. s 448 %

N A A

bl
gole HEFy Fomtele FAY AT 9 By wdele] opvwit Aol FlEste], 2714 B
A §3 OFe (k) 2 290 (ME AAE) F9 stz AdE 5 .

I-3f Fv" B "scFv" A e 9l EYHEE A dol EAlskE, FA Y vy RV EddS 23T
M, B FUNEEE schvh 39 4TS AT NP TS IHT 5 AR e, WE L=
w¢l Alolo] ZHAHE HAS F7tE T3S}, schve AEES 938, %3 [Pluckthun in The Pharmacology
of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315
(1994)18 F=zshth.  &-ErbB2 &3 scFv @HL W0 93/16185; US 53] WH3E 5571894; = 558745891
71 A H k.
go] "oy "= 27l 80% A% 29 2E 29 $A U

A el 7 A =dl (VD)3 2" Zp S =]l (VD& E£293e (VH - VL), %‘é 3 el 27H«1
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Sl Afelol A 4 FHS gl AURA Fe FAR AgFosM, ) EdAe & de Ho 4
uH wdds 4g olFs Hol 249 FA-AT FAE AU Ak vobultls, olF Fo) P 404,097;
WO 93/11161; % <& [Hollinger et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448]¢l R.T} 7A|38]
714 e,

H-R1ZE (& o], AXF{) A9 "Azts" Fej& v]-2A7t o|FxIR2EHZRE fId i HES
frate= Zldet Aotk IXEE FY dd 2 AEE v-wIA QI A FEAd dEshe
Wolal, vl A5 F8% FES AT, s WHE dntdez BE 6/ FY AR 2A 3
g (DR)E A A = dYaz Adste] A&t £9 [Jones et al., (1986) Nature 321:522-525]).
o5 C(DR-Lezdd A= dwrdow 3 Aol digh o]59 2 HstesE FASA i, HAAZ =
= FF AAEA £4FE7= gk, CDR o] e, A n-17F @A ZHdea 77 =g AdE CDR
g A8 918l E9l=lofoF @tk (3 [Chothia et al. (1989) Nature 342:8771). 1el~® ¥l CDRS +%
2 FYE A E7] J3F A npg-a ZydYa )Y gk &R Hdo] g9 A 2 HIjEE
EA 7= A el (8 [Riechmann et al. (1992) J. Mol. Biol. 224, 487-499]; [Foote and

o=
Winter, (1992) J. Mol. Biol. 224:487-499]; [Presta et al. (1993) J. Immunol. 151, 2623-2632]; [Werther
et al. (1996) J. Immunol. Methods 157:4986-4995]; % [Presta et al. (2001) Thromb. Haemost. 85:379-
389]). Uiy A, Azt dAE FEAe 2UPH 99 77t v ek Eol, WIAH 2 sEES B
o= w92, HE, BE7 T v 9AFY 22 - F (F9A FADe 2UMH e JUE A

e Qb o= REY (584 Aol AR oo, QIFF ol kaREde] ZQlela g (FR) &
715 et Wk AVl diAR. FrhR, QIkEE Al e GA B FofAk A BE A
e e 2EE R ok e Mg A Awel FokR AfAEA . dwkHoem, QIzhks; A
= oty o), dPHeRs 209 vk Ehikls AdH o BE e Jlola, o7 EE He AdiAo
2 ORE Z7P F3s RRIZE oI Ree] 7P 3o dgsta BE EE ddAew BE RS QI
ol Ewd Ade] FRejth.  E3F, QUL @Al R ol kIFREW W 99 (Fo)d Aok dF,
AFAeR QA olffmaRade] =W 999 Holk d¥s EFE e, F7hel A W& 1S

=
6407213; &3 [Jones et al. (1986) Nature, 321:522-525]; [Riechmann et al. (1988) Nature 332:323-329];

€0 "He wkeAd @ el A& ofveate] vbgAe] it AA Sl BE v #e Ea-
ar

A Akt wkgehe, Al=EIRL 22bE FA Ul , Y 19 glem A

Steitt. dE 5o, 100% &= EE&-wkaAd Ao, dE 5o BleR-golv= AJeka} whg-alo] H]Q¥-F

Ad FAE dAdsks, AlRE 2abE A de feEl ALEI]D opveate] BlE v fhe 1.001%. 80%

TEE BN Aokt whgehs, A e Aold B AR 2zd e AlREHRD ofvmAte] BlE W

< W 0.801t. E2-ukSAd AloRdt e wbSehA] Fdhe, BdE Ee Aoy B AR 2zhd vE A

2HQ opngbe] BlE RESA 2 0ok, 54 Al&EHIQlY] Bl WA gk 24> ELISA HA, A% £3E
= .

"ROA"E IRRE St o]l ofnial 7|7 st o] Al&HIRD AV E B opbu Al AEs xF
e Aot E FAE HA T ol MES ¥ £ . ®E FdAE oE HAG, op¥d, = W
FE Felo] FAol s oln EASE ofn it AE WY (dE B, ¥7F, 24 2/xEE X3S M F
Ak, B AT 4 B2H I, dE Eo] ARG Fag TEHE= giE) e ¢ k. ®=3, HE
gAE = A (dE 5o, T FHd &9; US 5091178 #2) ol disl] F&sts A= neEy

02 daldel & e vAdHoR g-orERA $8A4 A, F-Z2AzEE 584 A, F-ps3
a3, &-HER-2/neu A, &-EGFR & A, d-7lglal D &4

A, ¥-CA15-3 &, &-CA19-9 &Al, -c-erbB-2 &, d-P-Fetuld &), I-CEA A, S-JURAEF
e A, E-ras TEFEHA FA, F-Folx X A, I-Ki-67 A, IF-PCNA A, F-CD
3.

A, B-CD5 &Al, &-CD7 A, 3I-CD8 3}A|, I &-CD10 &A), a-CD1lc 3k, 3F-CD13

w
otk
2
otk
|
e
=

(]
jw)
©
~
ko]

[N}
=~
otk
24
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A, 3-CD14 34, &-CD15 A, 3-CD19 &A, 3-CD20 34, F-CD22 &4, 3-CD23 A, &-CD30 34,
3-CD31 3A|, 3-CD33 A, 3-CD34 A, F-CD35 A, F-CD38 A, 3F-CD4l A, IF-LCA/CD45 3HAl,
-CD45R0 A, F-CD45RA &+, 3F-CD39 &, 3-CD100 A, F-CD95/Fas A, F-CD99 A, F-CD106
A, F-fulA" A, F-D71 A, FF-c-myc A, F-AEAE A, F-wdAe A, IF-Hpy chuiz
A, -7kt A @A, -k A dA, d-Adted A, F-dE9d SolF e A, &-S-100 A,

bl h
F-tau & A, 9B A, -7 FA 2 F-Tn-Fd FA=RE Adud FAE 23

o2

"dEEt A A B4 dEeRNH el 2 2o g/EE sgd Aot A dd 874 o4
Aee A7 FAY g BE Aa §58 WEshs Bdea, g4, 328 9 v gy T v-gay
A 8de 23T Ak A AAGHAA, A= (1) 29 Lowry) oz S Ao 95
THRE e A=, 7P atRAsAE 9 FFRE 20Eke ARR, (2) 299 3 AFdlelHE AHEs)
of N-eh = Wi opuial A de] Holm 1579 V& Vel SR AER, EE (3) FukAl BF EE
st 2 AAE olgdte] f Ei= Wgkd xIsko] SDS-PAGES] ofs wHS Ao yed x4
Ad Folvk, wud FAE Az A Uel AW FAE s, ol A A @49 Hojx shie
Aol EAEA F& Ael] wiEeltt. ey, FH e, dEd A Aol 139 Al dAE F
Alzd Aot

TA B2 4 Es 39, oE 5o] ErbB2 Fdel "Adsh=" IAE FAF A Ldshs Axs w43
shedl fr8dhes SR Mstmm O o] AdE gl Zlolvk. FAIZE ErbB2ell Adtek= A A
olt= gutdow  vE ErbB FEAS dEHOoR ErbB2e] $AHHoR AR Zoju, thE dulA, oAy
EGFR, ErbB3 = ErbB4sh -o]ahA| mapub-gslA] &= AL 4= Slvk. ol2fdk AAFE A, o]& ul-ErbB2 &
1) A o] e AE =

> FS(—L
Ol
2
)
o,
i
%
2
Il
it
=
[
o,
n
ofo
2
2

50] F3 [Schecter et al. (1984) Nature 312:513] ¥ [Drebin et al. (1984) Nature 312:545-
5481l 71A&E vk} o] YE neu @A [ 5hA wAREEEA] @& Flolt),

2 wo X = Aol ok #xF 242 (D @A 2 o9 = J 7y (i) (b3, (D4, (D8, CD19,
(D20, CD22, (D34, CD40, CD79a (CD79a), % (D798 (CD79b); (ii) ErbB & 7o 74K, oA EGF
=84, HER2, HER3 £+ HER4 =&A; (iii) AX F2 82, oA LFA-1, Macl, p150,95, VLA-4, ICAM-1,
VCAM 2 av/B3 Aez2# (29 ¢ m== HEe ABEHFY E£3H) (dE 9], &-(Dlla, 3-CD18 %= 3H-CD1lb
FA; (iv) 4% A=, oo VEGF; Igk; N3 3 f1k2/f1t3 F&A; H|¥ (0B) &3 mpl F&A;
CTLA-4; &2 C, BR3, cmet, =2 <I#}, B7 & R (v) A2 ¥ R 93d TF-vd 4 (TAM)E £
sl olell ATt A= =T

gl JehA & 3, fo] "BExFaEyd A 4D5"= F¥ 4D5 @A) (ATCC CRL 10463)9) @) Ag 7] =
olZHE FiE Y A Vs e dAE Uehg. 45 S, RxFaY &4 4D5e Fo

A 4D5 B 7o) WolA], o Hd) Q1kEt 405 ¢ UTE. o AIARD Q1ZEE} 4D5 FA= US 535 W& 5821337
et 7 huMAb4D5-1, huMAb4D5-2, huMAb4D5-3, huMAb4D5-4, huMAb4D5-5, huMAb4D5-6, huMAb4D5-7 %
huMAb4D5-8 (Eg}2%-3=1t ) 2 A€ (HERCEPTIN)® )& ¥ 3hghc}

"] HaEdol's WolAl ZEFEEE 3A], oF 5o ZUER A, JAe] FW ] 9y wd
et &9 duidzs gagdolshs lwelth. A dagdole] @ 7hA 84S FEe whuld wolA e
& ol gE #4 Ak 2 MstEE Adels Mdel diel wEaa g&dor BT ¢ ke AR
ATk A e FEE g dwd gloluele] Aol 5olF A 5AE zte A dia] suRb) e
HUFE =S 2agdsted A2 & du. w7 9bA gaZde] WS dgdoes dAuEY 39
pIIT FE+= pVIITel widh 95 &3 22 F2ae] JE= R 22 dids gadolshed AHgdn (237
[Wells and Lowman, (1992) Curr. Opin. Struct. Biol., 3:355-362], % oJ7]o <Q1&d FiiEd). 17} 7
HaseoloA, eid = JE= glolueiys 34 9y wuid e o] dR : o

Aol EAete] e FEodA ddHn. AFE ade vt Ao e o], E/7F Uil s
stko] 7]x3}aL, DNA 22Zhs HASIAI7IE SAv= WE7F AREETE. #3 [Lowman and Wells, Methods: A
companion to Methods in Enzymology, 3:205-0216 (1991)]. A t]jaZ#olE A-FAF EAE A7 9
3t 7]eS ¥t} (£3 [Janeway, C., Travers, P., Walport, M., Shlomchik (2001) Immunobiology, 5th
Ed., Garland Publishing, New York, p627-628]; [Lee et al.]).
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"SR weElol Bl 714, AE So] ColEl, % WHTLRAY §A47 de) NS Qe Hehaw
= et SnEs BeiEy ween 9 9uhd sHenAs nEd oo FAH wHe
AAN A1gE 5 ek ole@ e SRt

)
o ool WE U2 FRYE DN ARe SSaneRA S4E 5 Qlr. ols WHE BArshs AR 34
A7kl el 2 THE A, EEpavne] BaA) Aol
Az WstEo] & b
o

= DNA B A A kel 1) b AhsE AAAAT wAnss ged e
M- v 948 34T+ Atk A7) Soli, HAA $EARA olF BeWEE fadd Add v
A 83 B fAd me o] BEEe sl 4] olF EelBE ST A QAo TR vaZeol
HE% s AV =S 2w

A", "FA", 'GA B, wE Qs GAE okE woloed] FRAT o8 FHA/E FHA
F m Axe] AE EFgehs Soba HololgE ojnjat. thekdt AAGEleld, WAE L A
) el 2ol e ¥ (

=
oA, PEG, ZejuEesa]), @ o (o2 So), Zalojdloln]i, A (Jef famine) )3

3Z

= =

£ olojEl; H SAMelE, sAlotnE, fadEolE, BrUelE, % JtERonEE ¥geh= ot
PN

o "HA"E A & Aol os FAd ¢ 3laL, ] Vlss sk ddelel HolojElE ondt: (i)
AE 7bed AZE AwsiAY; (1) A2 FA9F dzakgate] A1 e A2 ZAo o8 Agss HAE7Hed
A%, dE o] FRET (84 51 olvx doh)E HIANZIAY: (ii1) F¢ Ee 2t=ete] 43 285 A
SPAZIAY = A Ase ST77IAY (iv) sk, 274, 9 e b8 =d4 gl ofs) o
4, de 5o AVIdE ol e AE T dFE AW B (v) 23] EoloEE Alwste]
TE R, FA/FY A, B ol #HIE =4

Eo A Abgd dAsterd Ao 2w S Ankygoz F& [S. P. Parker, Ed., McGraw-Hill Dictionary of
Chemical Terms (1984) McGraw-Hill Book Company, New York]; % [Eliel, E. and Wilen, S.,
Stereochemistry of Organic Compounds (1994) John Wiley & Sons, Inc., New York]el| w&tt. ®S #7] 3
FEES FT A4 FEHR EAEY, =, ol HH-AF HWS WA= vEE Zer. 3 &4
FeS ZIAIE=E oA, AFl D 2R L, 2= R 2 S&E 71E S4B dig 229 dd s E e
HAFol d 2 1, B (1) 2 (O)E SFg=d o3 FH-a93 3de A& vHepded AH8H
12 3stEo] FAAFAE 9ujgtt. (+) B d9 FHFot AR EE SEEe S e . F
| oA, olelgh SiAlol g A A= olEo] MR HAAoldtes S Addstis £
AA | BAAZ Aol dAAT AAE Fr don, ojd oHAAESY Ed=S FF e
HAAE 50:50 EREL AN ERE L AEALD AR, o] AL
[e]

ootk g "ehdn EgE
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al7] oFoi7t oA AMEEa, el AHolE ZtEth: BUEE WER-HEREEEo]il, Boct N-(t-§-5A17}
2HY)oli, citE AEEY (2 ofu] =—5-9-2] ]E FAekab)olar, dape EFEEQlo|a, DICE 1,3-tA|Z=d
A7tz Hreln=ol1, DOMNS tEFZZHeho]la, DEAE tlo|dolwlo]il, DEADE E]oﬂ'aovtlﬂei*‘ o] E o]
3L, DEPCE tlold EAE Aol o] Eo]|aL, DIAD~ E]O]AMEJJO}ZtlﬂeiNaﬂ o]Eo|il, DIEA:= N,N-tjo]
cxzgdgoelyle]a, dild Efo]lAFalelal, DAY tlHEolsEclu|=o]il, DMAPE= 4—E1 o] a2
1 , DIEE g2 F vvdE 2 (e 1,2-tdSAoe)o]a, DIFE N N-texzEolnj=o]3, DMSO

ﬂﬂ]%%i’\]‘:ol*’, doe= =& dolal, dovie N N-tiwEkdlolan, DINBE 5,5'- ]E]S_H]i(Z—HEEELL
*J)O]_Ti, DIPAE= tlolg " Eg ol E}O]—H]EQ}O]E, DIT= HEILED ]E o]a, EDCI+= 1-(3-td€eolu] ez
Z)-3-dgd7t2nroln|= sgFaalo]=olal, EEDQE 2-oSA-1-o|SAI7t2 R d-1, 2-T]3| =275 o]
ES-MSE 7|25 A= B35 Hola, EtOAce e oA HolEe|iL, Fmoce N-(9-ZFddHESAI7I2R
d)olar, glye ZgAlo)ar, HATUE O-(7-olxplZE g o}£-1-4)-N N N' N'-HEZWE$-2F5 AANZFOZ2E
2¥o]Eolal,  HOBtE 1-3|=FAMIZETolEolal, HPLCE 1Y HA] AZvtEIg»oelal, ilee
olaFAlelar, lyst galelar, MeCN(CH;CN)O oM EUEZ |, MeOHE wWEhEo]lal, Ntrd 4-oby At d |

g (e 4-vEAEZE)o]a, nord (1S,2R)-(+)-2oH=dolal, PABE p-olu|iwldsl=nzdo]ar, PBS
T XavolE-gF A4 (pH 7)o]al, PEGE EElolgdll ZFE|Fola, Phiz ¥dola, Pnp: p-HEZF Yol
MCE 6-Telojn =gtz 2 Yolal, pher L-dddetdoe]al, PyBrop= BHER EA-UEZr IAXE FAZ
ol3, SECE A7|-WIAl ARvlEag e, SuE £Aloju|=olil, TFAE ETZRQ ZolME
IS AZRvtEOglelal, Ve Al olal, vale ol

A . pe
= R, H_‘ZMaboﬂ/ﬂb e B9 EdARel7t 2718 22kE AlZH]RD AVE A

2 ool A, A oAl S ol&sty, IHAY AFUIeh WA AlzHQ 22 FAR s F
ATk 7] HHE Fe, A4 2 A" A9 B E23E 2AE 2t 3 AEA sgE, dE &
of gA-AN237 HIHA (AZ0) SFES F7HE 4& F Aok, A WA v A=HQ Ve HE
134 7], o7g] "ol = EE FRoIMES T3 AEZIyF HoloHY FolHd HEFS &gt Cys
719 g #7119 ddoln=rld g JE kgL wheld o] ¢Jojeo] b opu|xAt #FT], CdE B
o 2l #719 o}mnry] EE N-wk ofu|x=7]of H]E] ¢k 10008] © ATl olo]emolME = g olm = A]
ok Ulg] B & o4 #IE7|E ofdl 79k whgE 4 QIAIRE, By} %2 pH (39.0) W KU} 71 7hg Ajgle] Ia
3t} (3 [Garman, 1997, Non-Radioactive Labelling: A Practical Approach, Academic Press, London]).

2 g AlzEHRl 22 FAE vt EAE 19 oy X A u$EY Y A4 TS B
wepA], A|2HQD 22k A= vt A s AE e SolHor AR 4 k. V] FhS dF 5o ¥
F-wE F (TA), A 39 84 g 2 oe AE 29 22, BEY 9l Asdd ol A
AE 24 A, AE T 24 AR, 224wy e 23k daE 24 ( = 2

FeiA QAY FAHE BAE TFRT. FE-0D FAe 2
AH) E2E WAk A%+ e e 4] AFE WF Fol sl HH&EA FAAY 5 e,
A7) WFES TR ABAE(E)S (B 295 Baste) i 54 2 ne BA/g0e rged

5 3 A= 3 huMAb4D5-1, huMAb4D5-2, huMAb4D5-3, huMAb4D5-4, huMAb4D5-5, huMAb4D5-6, huMAb4D5-7 =
huMAb4D5-8 (Egt~%Fv S 2Ae®) (sl 2o Fuw E3d US 58213379 % 30 71419 nps}p 2
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[0139]
[0140]
[0141]

[0142]

[0143]

[0144]

[0145]
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[0147]
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ten Dijke,P., et al. Science 264 (5155):101-104 (1994), Oncogene 14 (11):1377-1382 (1997));
102004063362 (-3 2); W02003042661 (-3 12); US2003134790-A1 (o)1= 38-39); W02002102235 (-3
13; #olA] 296); W02003055443 (oA 91-92); W0200299122 (A Al 2; Fo]x] 528-530); W02003029421 (38
T3 6); W02003024392 (¥T3F 2; & 112); W0200298358 (473 1; #o]x] 183); W0200254940 (]| 100-
101); W0200259377 ([ ©]A] 349-350); W0200230268 (-3 27; #o]=] 376); W0200148204 (HAldl; & 4)

NP_001194 & Ay ©held 8, §3 B /pid=NP_001194.1 -
AFF -7 MIM:603248; NP_001194.1; AY065994
(2) E16 (LAT1, SLC7A5, AW= 5= 35 NM_003486)

Biochem. Biophys. Res. Commun. 255 (2), 283-288 (1999), Nature 395 (6699):288-291 (1998), Gaugitsch,
H.W., et al. (1992) J. Biol. Chem. 267 (16):11267-11273); W02004048938 (A A]<] 2); W02004032842 (A A]
o IV); W02003042661 (-3 12); W02003016475 (-3 1); W0200278524 (AAle] 2); W0200299074 (-3
19; dlo]x] 127-129); W0200286443 (3 73F 27; #o]=A] 222, 393); W02003003906 (4T3 10; #Ho]A] 293);
10200264798 (F7-3F 33; = o]A 93-95); 10200014228 (- 5; = o] 133-136); US2003224454 (%= 3);
02003025138 (73 12; oA 150);

NP_003477 &2 Mglo] F-7/F 7 (Fo]A opn|Al =54, v+ Al=®l), FAY 5 /pid=NP_003477.3 - 5 A}
)l

A 52z MIM:600182; NP_003477.3; NM_015923; NM_003486_1

(3) STEAP1 (M EXe] 67] =h3lct Ay g9, A3 55 WHE NM_012449)

Cancer Res. 61 (15), 5857-5860 (2001), Hubert, R.S., et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 96
(25):14523-14528); W02004065577 (HT-3F 6); W02004027049 (% 1L); EP1394274 (A Ale] 11); W02004016225
(F5+3F 2); W02003042661 (-3 12); US2003157089 (A Aldl 5); US2003185830 (A Aldl 5); US2003064397
(% 2); W0200289747 (A Ale] 5; o= 618-619); W02003022995 (AAle] 9; % 13A, A4 53; Fo|A| 173,
AR 2; T 24);

NP_036581 A HA<] 670 =3et Ay

ot

F
ArE -2 MIM:604415; NP_036581.1; NM_012449_1
(4) 0772P (CA125, MUC16, X¥lA 5= I AF361486)

J. Biol. Chem. 276 (29):27371-27375 (2001)); W02004045553 (373} 14); W0200292836 (H+3 6; & 12);
0200283866 (3 -3F 15; #o]#] 116-121); US2003124140 (A A4 16); AE-3=: G1:34501467; AAK74120.3;
AF361486_1

(5) MPF (MPF, MSLN, SMR, Ad+ Z7F <z}, W4dd, 293 55 HE NM_005823) Yamaguchi, N., et al.
Biol. Chem. 269 (2), 805-808 (1994), Proc. Natl. Acad. Sci. U.S.A. 96 (20):11531-11536 (1999), Proc.
Natl. Acad. Sci. U.S.A. 93 (1):136-140 (1996), J. Biol. Chem. 270 (37):21984-21990 (1995));
W02003101283 (73 14); (W02002102235 (-+3F 13; #H|o]x] 287-288); W02002101075 (F+3& 4; ¥Ho]A
308-309); W0200271928 (o] 320-321); W09410312 (o)A 52-57); As-7Fx: MIM:601051; NP_005814.2;
NM_005823_1

(6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, && slglo] 7 34 (AU ER), 744 2, 73 I HEF-E4
FExao]E FA 3b, WA S5 HE NM_006424)

J. Biol. Chem. 277 (22):19665-19672 (2002), Genomics 62 (2):281-284 (1999), Feild, J.A., et al. (1999)
Biochem. Biophys. Res. Commun. 258 (3):578-582); W02004022778 (&3} 2); EP1394274 (AAld 11);
102002102235 (73 13; #o]#] 326); EP875569 (73 1; #o]#] 17-19); W0200157188 (-3 20; ¥ o]X]
329); W02004032842 (Al 1V); W0200175177 (33 24; #Ho]#] 139-140);

Ao-3z MIM:604217; NP_006415.1; NM_006424_1

(7) Sema 5b (FLJ10372, KIAA1445, Mm.42015, SEMA5SB, SEMAG, M|mFE# 5b Hlog, sema =HQl, 77 EFH2E
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[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]
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WoRER (§3 1% 3 154D, BRE =0 () L e AZA =del, (ArhEd) 5B, AW 55

M35 AB040878)

Nagase T., et al. (2000) DNA Res. 7 (2):143-150); W02004000997 (73 1); W02003003984 (473 1);
110200206339 (-3 1; #°]A] 50); W0200188133 (-3 1; oA 41-43, 48-58); W02003054152 (473
20); W02003101400 (¥ -3 11);

=1 Q9P283; EMBL; AB040878; BAA95969.1. Genew; HGNC:10737;

(8) PSCA hlg (2700050C12Rik, C530008016Rik, RIKEN cDNA 2700050C12, RIKEN cDNA 2700050C12 2=}, 214
I 5= W3S AY358628); Ross et al. (2002) Cancer Res. 62:2546-2553; US2003129192 (A3 2);
052004044180 (H -3 12); US2004044179 (33 11); US2003096961 (F7-3F 11); US2003232056 (A Ale] 5);
W02003105758 (-8 12); US2003206918 (A Alell 5); EP1347046 (48 1); W02003025148 (73 20);

A& -7z G1:37182378; AAQ88991.1; AY358628_1
(9) ETBR (d=€& 73 B &4, W3 5= HE AV275463);

Nakamuta M., et al. Biochem. Biophys. Res. Commun. 177, 34-39, 1991; Ogawa Y., et al. Biochem.
Biophys. Res. Commun. 178, 248-255, 1991; Arai H., et al. Jpn. Circ. J. 56, 1303-1307, 1992; Arai H.,
et al. J. Biol. Chem. 268, 3463-3470, 1993; Sakamoto A., Yanagisawa M., et al. Biochem. Biophys. Res.
Commun. 178, 656-663, 1991; Elshourbagy N.A., et al. J. Biol. Chem. 268, 3873-3879, 1993; Haendler B.,
et al. J. Cardiovasc. Pharmacol. 20, s1-S4, 1992; Tsutsumi M., et al. Gene 228, 43-49, 1999;
Strausberg R.L., et al. Proc. Natl. Acad. Sci. U.S.A. 99, 16899-16903, 2002; Bourgeois C., et al. J.
Clin. Endocrinol. Metab. 82, 3116-3123, 1997; Okamoto Y., et al. Biol. Chem. 272, 21589-21596, 1997;
Verheij J.B., et al. Am. J. Med. Genet. 108, 223-225, 2002; Hofstra R.M.W., et al. Eur. J. Hum. Genet.
5, 180-185, 1997; Puffenberger E.G., et al. Cell 79, 1257-1266, 1994; Attie T., et al., Hum. Mol.
Genet. 4, 2407-2409, 1995; Auricchio A., et al. Hum. Mol. Genet. 5:351-354, 1996; Amiel J., et al.
Hum. Mol. Genet. 5, 355-357, 1996; Hofstra R.M.W., et al. Nat. Genet. 12, 445-447, 1996; Svensson
P.J., et al. Hum. Genet. 103, 145-148, 1998; Fuchs S., et al. Mol. Med. 7, 115-124, 2001; Pingault V.,
et al. (2002) Hum. Genet. 111, 198-206; W02004045516 (& 1); W02004048938 (XAl 2); W02004040000
(-8 151); W02003087768 (Z+3F 1); W02003016475 (-3 1); W02003016475 (-8 1); W0200261087
% 1); W02003016494 (%= 6); W02003025138 (-3 12; #|o]A] 144); W0200198351 (H+& 1; #lo|A] 124~
125); EP522868 (73 8; = 2); W0200177172 (-3 1; #lol=x] 297-299); US2003109676; US6518404 (%=
3); US5773223 (H -3 la; Col 31-34); W02004001004;

(10) MSG783 (RNF124, 7} =@ FLJ20315, XA 55 ¥E NM_017763);

02003104275 (-3 1); W02004046342 (A A< 2); W02003042661 (33 12); W02003083074 (3 3F 14;
o]Z] 61); W02003018621 (HT-3F 1); W02003024392 (73 2; % 93); W0200166689 (A4 6);

A5 -%3: LocusID:54894; NP_060233.2; NM_017763_1

(11) STEAP2 (HGNC_8639, IPCA-1, PCANAP1, STAMP1, STEAP2, STMP, <t =

b A4 1, ARAYL B 9
W 1, AR 67 e g 39 2, 67 Y AWM v, Awa 55

5 AF455138)

Lab. Invest. 82 (11):1573-1582 (2002)); W02003087306; US2003064397 (-3 1; % 1); W0200272596 (4
3} 13; #o]A] 54-55); W0200172962 (-3 1; % 4B); W02003104270 (-3} 11); W02003104270 (-3}
16); US2004005598 (-8 22); W02003042661 (- 12); US2003060612 (HF7-3 12; = 10); W0200226822
(H3F 23; & 2); W0200216429 (H+3F 12; = 10);

A5 -F2: G1:22655488; AAN04080.1; AF455138_1

(12) TrpM4 (BR22450, FLJ20041, TRPM4, TRPM4B, €A]A &4 Ay Fol2 Ag, sAFF M, 74 4,
AW 55 W5 NM_017636)

Xu, X.Z., et al. Proc. Natl. Acad. Sci. U.S.A. 98 (19):10692-10697 (2001), Cell 109 (3):397-407
(2002), J. Biol. Chem. 278 (33):30813-30820 (2003)); US2003143557 (A& 4); W0200040614 (-3 14;
#le]#] 100-103); W0200210382 (-3 1; &= 9A); W02003042661 (-3 12); W0200230268 (Zd7-3 27; #H o]
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[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

[0176]
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=] 391); US2003219806 (-3 4); W0200162794 (HF3 14; % 1A-D);
’FE -3k MIM:606936; NP_060106.2; NM_017636_1

(13) CRIPTO (CR, CR1, CRGF, CRIPTO, TDGF1, 71@&E-fFee A A, A=
NM_003212)

ol

= W3 NP_003203 ZE+=

Ciccodicola, A., et al. EMBO J. 8 (7):1987-1991 (1989), Am. J. Hum. Genet. 49 (3):555-565 (1991));
052003224411 (33 1); W02003083041 (A Ale] 1); W02003034984 (-3 12); W0200288170 (B3 2; #H o]
%] 52-53); W02003024392 (43 2; & 58); W0200216413 (373 1; #Ho]x] 94-95, 105); W0200222808 (34
g 2; &= 1); US5854399 (A Ao 2; Col 17-18); US5792616 (%= 2);

’FE -3k MIM:187395; NP_003203.1; NM_003212_1

(14) CD21 (CR2 (HA &4 2) TE C3DR (C3d/)2E}el Hl=(Epstein Barr) Hfol#|xs $84]) E=
Hs.73792 X¥ = 55 W35 M26004)

Fujisaku et al. (1989) J. Biol. Chem. 264 (4):2118-2125); Weis J.J., et al. J. Exp. Med. 167, 1047-
1066, 1988; Moore M., et al. Proc. Natl. Acad. Sci. U.S.A. 84, 9194-9198, 1987; Barel M., et al. Mol.
Immunol. 35, 1025-1031, 1998; Weis J.J., et al. Proc. Natl. Acad. Sci. U.S.A. 83, 5639-5643, 1986;
Sinha S.K., et al. (1993) J. Immunol. 150, 5311-5320; W02004045520 (A1« 4); US2004005538 (A4
1); W02003062401 (73 9); W02004045520 (A Ald 4); W09102536 (%= 9.1-9.9); W02004020595 (473 1);

= P20023; Q13866; Q14212; EMBL; M26004; AAA35786.1.

(15) CD79b (CD79B, CD79b, IGb (ol =a=Ed-#H wEhH, B29, JIW=a
11038674)

ol

= W3 NM_000626 ==

Proc. Natl. Acad. Sci. U.S.A. (2003) 100 (7):4126-4131, Blood (2002) 100 (9):3068-3076, Muller et al.
(1992) Eur. J. Immunol. 22 (6):1621-1625); W02004016225 (H 3+ 2, %= 140); W02003087768, US2004101874
(73 1, #Holx 102); W02003062401 (F7-3F 9); W0200278524 (XAl 2); US2002150573 (-3 5, #H o]
15); US5644033; W02003048202 (-3 1, HolA 306 2 309); WO 99/558658, US6534482 (3 13, =
17A/B); W0200055351 (-8 11, #o]A| 1145-1146);

FE -3k MIM: 1472455 NP_000617.1; NM_000626_1

(16) FcRH2 (IFGP4, IRTA4, SPAP1A (SH2 Z=wQl &5 ZAutelA] B7# w2 1a), SPAPIB, SPAPIC, W= %
2 W3 NM_030764, AY358130)

Genome Res. 13 (10):2265-2270 (2003), Immunogenetics 54 (2):87-95 (2002), Blood 99 (8):2662-2669
(2002), Proc. Natl. Acad. Sci. U.S.A. 98 (17):9772-9777 (2001), Xu, M.J., et al. (2001) Biochenm.
Biophys. Res. Commun. 280 (3):768-775; W02004016225 (ZJ=+& 2); W02003077836; W0200138490 (A7 5;
L= 18D-1-18D-2); W02003097803 (7g7-& 12); W02003089624 (%3 25);

FE -3k MIM:606509; NP_110391.2; NM_030764_1
(17) HERZ (ErbB2, W= 5% W& M11730)

Coussens L., et al. Science (1985) 230(4730):1132-1139); Yamamoto T., et al. Nature 319, 230-234,
1986; Semba K., et al. Proc. Natl. Acad. Sci. U.S.A. 82, 6497-6501, 1985; Swiercz J.M., et al. J. Cell
Biol. 165, 869-880, 2004; Kuhns J.J., et al. J. Biol. Chem. 274, 36422-36427, 1999; Cho H.-S., et al.
Nature 421, 756-760, 2003; Ehsani A., et al. (1993) Genomics 15, 426-429; W02004048938 (AAld] 2);
W02004027049 (% 11); W02004009622; W02003081210; W02003089904 (H-3F 9); W02003016475 (73 1);
US2003118592; W02003008537 (343 1); W02003055439 (-3 29; = 1A-B); W02003025228 (73 37; =
5C); W0200222636 (2Al¢] 13; #o]=x] 95-107); W0200212341 (373} 68; % 7); W0200213847 (Ho]A] 71-74);
0200214503 (# oA 114-117); W0200153463 (-3 2; #Ho]A 41-46); W0200141787 (#Ho]A] 15);
0200044899 (A& 52; = 7); W0200020579 (H7-3F 3; £ 2); US5869445 (% 7-3 3; Col 31-38); W09630514
(F73 2; #Ho]#] 56-61); EP1439393 (47-8 7); W02004043361 (F-3 7); W02004022709; W0200100244 (2
Ald 3, & 4);
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5= P04626; EMBL; M11767; AAA35808.1. EMBL; M11761; AAA35808.1.
(18) NCA (CEACAN6, X1 ®= 5= WS M18728);

Barnett T., et al. Genomics 3, 59-66, 1988; Tawaragi Y., et al. Biochem. Biophys. Res. Commun. 150,
89-96, 1988; Strausberg R.L., et al. Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903, 2002; W02004063709;
FP1439393 (-3 7); W02004044178 (Ao 4); W02004031238; W02003042661 (F7-3F 12); W0200278524 (2
Aldl 2); W0200286443 (-3 27; #o]A] 427); W0200260317 (¥ 2);

T3 P40199; Q14920; EMBL; M29541; AAA59915.1. EMBL; M18728;
(19) MDP (DPEP1, Z®3 T35 W& BC017023)

Proc. Natl. Acad. Sci. U.S.A. 99 (26):16899-16903 (2002)); W02003016475 (H7-3} 1); W0200264798 (H
3} 33; #o]#] 85-87); JP05003790 (&= 6-8); W09946284 (% 9);

E-%kz MIM:179780; AAH17023.1; BC017023_1
(20) IL20R @ (IL20Ra, ZCYTOR7, ¥zl 55 W AF184971);

Clark H.F., et al. Genome Res. 13, 2265-2270, 2003; Mungall A.J., et al. Nature 425, 805-811, 2003;
Blumberg H., et al. Cell 104, 9-19, 2001; Dumoutier L., et al. J. Immunol. 167, 3545-3549, 2001;
Parrish-Novak J., et al. J. Biol. Chem. 277, 47517-47523, 2002; Pletnev S., et al. (2003) Biochemistry
42:12617-12624; Sheikh F., et al. (2004) J. Immunol. 172, 2006-2010; EP1394274 (XAAl<] 11);
US2004005320 (A Al 5); W02003029262 (o)A 74-75); W02003002717 (A& 2; ol 63); W0200222153
(Fo] A 45-47); US2002042366 (Fo]A] 20-21); W0200146261 (FHo]A 57-59); W0200146232 (3 o]*] 63-65);
W09837193 (A3 1; #|o]#] 55-59);

T3 QOUHF4; Q6UWA9; Q96SHS; EMBL; AF184971; AAF01320.1.
(21) BH]ZF (BCAN, BEHAB, W3 55 W& AF229053)

Gary S.C., et al. Gene 256, 139-147, 2000; Clark H.F., et al. Genome Res. 13, 2265-2270, 2003;
Strausberg R.L., et al. Proc. Natl. Acad. Sci. U.S.A. 99, 16899-16903, 2002; US2003186372 (H7-& 11);
0S2003186373 (-3F 11); US2003119131 (H7-& 1; = 52); US2003119122 (F-3 1; = 52); US2003119126
(73 1); US2003119121 (373 1; % 52); US2003119129 (73 1); US2003119130 (F3F 1);
US2003119128 (-3 1; &= 52); US2003119125 (73 1); W02003016475 (-3 1); W0200202634 (773
D;

(22) EphB2R (DRT, ERK, Hek5, EPHT3, Tyro5, W3 5 W& NM_004442)

Chan,J. and Watt, V.M., Oncogene 6 (6), 1057-1061 (1991) Oncogene 10 (5):897-905 (1995), Annu. Rev.
Neurosci. 21:309-345 (1998), Int. Rev. Cytol. 196:177-244 (2000)); W02003042661 (HT3F 12);
W0200053216 (73 1; #o]#] 41); W02004065576 (-3} 1); W02004020583 (73 9); W02003004529 (¥ o]
Z] 128-132); W0200053216 (H7-3F 1; #Ho]A| 42);

Ao-3z MIM:600997; NP_004433.2; NM_004442_1
(23) ASLG659 (B7h, 1WA 53 W35 AX092328)

US20040101899 (43 2); W02003104399 (-3 11): W02004000221 (%= 3); US2003165504 (73 1);
0S2003124140 (A Ao 2); US2003065143 (%= 60); W02002102235 (47-3F 13; =olA] 299); US2003091580 (A A]
o 2); W0200210187 (-3 6; = 10); W0200194641 (H7& 12; X 7b); W0200202624 (H7& 13; = 1A-
1B); US2002034749 (3 7-3F 54; #H|o]x| 45-46); W0200206317 (HAldl 2; #Ho]A 320-321, 3k 34; #H o]
321-322); W0200271928 (Fo]A| 468-469); W0200202587 (A Ale]l 1; % 1); W0200140269 (A Ale] 3; #Ho]X
190-192); W0200036107 (AAle] 2; o] 205-207); W02004053079 (F7-3 12); W02003004989 (373 1);
0200271928 (o] A 233-234, 452-453); WO 0116318;

(24) PSCA (AgA &7] Al &9 AFA, WA 55 HE AJ297436)

Reiter R.E., et al. Proc. Natl. Acad. Sci. U.S.A. 95, 1735-1740, 1998; Gu Z., et al. Oncogene 19,
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[0212]

[0213]
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1288-1296, 2000; Biochem. Biophys. Res. Commun. (2000) 275(3):783-788; W02004022709; EP1394274 (A4
11); US2004018553 (A3 17); W02003008537 (73 1); W0200281646 (HF3 1; = olx 164);
02003003906 (43 10; #o]A] 283); W0200140309 (HAldl 1; = 17); US2001055751 (AAl<l 1; = 1b);
W0200032752 (F++3F 18; &= 1); W09851805 (3 17; Heolx| 97); W09851824 (3 10; oA 94);
W09840403 (H+3 2; &= 1B);

&3t 043653; EMBL; AF043498; AAC39607.1.

(25) GEDA (XMW= S5 W3E AY260763);

AAP14954 AWE HMGIC §3-"dt-FAF @ /pid=AAP14954.1 - SR Apg] el
T EE A (]17H)

102003054152 (3 20); W02003000842 (F7-3F 1); W02003023013 (A A1« 3, A3 20); US2003194704 (33
T3 45);

FE-3r G1:30102449; AAP14954.1; AY260763_1

(26) BAFF-R (B Al -g43} 2=} &4, BLyS &4 3, BR3, W3 5= W35 AF116456); BAFF &4
/pid=NP_443177.1 - &% Al¥| el

Thompson, J.S., et al. Science 293 (5537), 2108-2111 (2001); W02004058309; W02004011611; W02003045422
(AA; #Hol# 32-33); W02003014294 (43} 35; % 6B); W02003035846 (A3 70; #Ho]x| 615-616);
0200294852 (Col 136-137); W0200238766 (& 3; #Ho]*] 133); W0200224909 (A Ald] 3; = 3);

AT - MIM:606269; NP_443177.1; NM_052945_1; AF132600

(27) (D22 (B-Al22 4~&A (D22-B |43, BL-CAM, Lyb-8, Lyb8, SIGLEC-2, FLJ22814, W3 55 W3
AK026467) ;

Wilson et al. (1991) J. Exp. Med. 173:137-146; W02003072036 (@73 1; = 1);

’FE -3k MIM:107266; NP_001762.1; NM_001771_1

(28) CD79a (CD79A, CD79a, o|Fw=IREHU-TH U3}, B AE-5o|4 dwd (Ig WEl (D7)} &7 AF
of o3l AEagstar, {TH oA IgM ExbeF HAIgste], B-AxE E3te] #HE s E HEAIR)), pl:
4.84, MW: 25028 TM: 2 [P] S x A 19913.2, FW 3 52 W3 NP_001774.10)

02003088808, US20030228319; W02003062401 (+& 9); US2002150573 (& 4, H oA 13-14); W09958658
(8 13, %= 16); W09207574 (&= 1); US5644033; Ha et al. (1992) J. Immunol. 148(5):1526-1531;
Mueller et al. (1992) Eur. J. Biochem. 22:1621-1625; Hashimoto et al. (1994) Immunogenetics 40(4):287-
295; Preud'homme et al. (1992) Clin. Exp. Immunol. 90(1):141-146; Yu et al. (1992) J. Immunol. 148(2)
633-637; Sakaguchi et al. (1988) EMBO J. 7(11):3457-3464;

(29) CXCR5 (MZ A=ZF 84 1, ¢ @ d-AZHE 584 (CXCL13 ARIFA o8] SAsts]a,
5 2 Ao wojolA 7%Edtar, HIV-2 249 2 ojml= AIDS, HEZE 43, 2 wigyol v A&
kS %)) 372 aa, pl: 8.54 MW: 41959 T™M: 7 [P] #AA aA]: 11¢23.3, WA 5= HZ NP_001707.1)

102004040000; W02004015426; US2003105292 (&Aldl 2); US6555339 (AAldl 2); W0200261087 (X 1);
W0200157188 (43 20, #He]=] 269); W0200172830 (#|o]=] 12-13); W0200022129 (A4l 1, #He]#] 152-153,
Ao 2, Ho)A 254-256); W09928468 (73 1, Ho]x] 38); US5440021 (A Al 2, col 49-52); W09428931
(o)A 56-58); W09217497 (73 7, X 5); Dobner et al. (1992) Eur. J. Immunol. 22:2795-2799;
Barella et al. (1995) Biochem. J. 309:773-779;

(30) HLA-DOB (MHC Z&2= 11 ¥4 (Ia &)< HﬂE} AERY (FE = ZAgdstal, o5& (D4+ T "l A
Algh)); 273 aa, pl: 6.56 MW: 30820 TM: 1 [P] FZx} 42A]: 6p21.3, W3 5= WH3E NP_002111.1)
Tonnelle et al. (1985) EMBO J. 4(11):2839-2847; Jonsson et al. (1989) Immunogenetics 29(6):411-413;

Beck et al. (1992) J. Mol. Biol. 228:433-441; Strausberg et al. (2002) Proc. Natl. Acad. Sci USA
99:16899-16903; Servenius et al. (1987) J. Biol. Chem. 262:8759-8766; Beck et al. (1996) J. Mol. Biol.
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255:1-13; Naruse et al. (2002) Tissue Antigens 59:512-519; W09958658 (A3} 13, &= 15); US6153408
(Col 35-38); US5976551 (col 168-170); US6011146 (col 145-146); Kasahara et al. (1989) Immunogenetics
30(1):66-68; Larhammar et al. (1985) J. Biol. Chem. 260(26):14111-14119;

(31) P2X5 (F34 &4 PX git=

g 3 AERA ddd o gl

-Alelg ol A 5, Az ATPel ofsf Alol"H o] AE (A A
& 5 v =ebde] weAedl Ve 5 9le)); 422 aa), pl
Az 17p13.3, *WA = WS NP_002552.2)

)

7.63, MW: 47206 TM: 1 [P] &AX}

o2 mﬁ

3
Pl
&

Le et al. (1997) FEBS Lett. 418(1-2):195-199; W02004047749; W02003072035 (73 10); Touchman et al.
(2000) Genome Res. 10:165-173; W0200222660 (33} 20); W02003093444 (-3 1); W02003087768 (4 7-3F
1); W02003029277 (o)A 82);

(32) CD72 (B-A® 3} 39 (D72, Lyb-2) @@ < AA maeaity...tafrfpd (1..359; 359 aa), pl: 8.66,
MW: 40225 T™M: 1 [P] &= 9AA: 9p13.3, W3 5= H3S NP_001773.1)

02004042346 (3F 65); W02003026493 (F|o]A] 51-52, 57-58); W0200075655 (#H|©]A] 105-106); Von Hoegen
et al. (1990) J. Immunol. 144(12):4870-4877; Strausberg et al. (2002) Proc. Natl. Acad. Sci USA
99:16899-16903;

(33) LY64 (BZ 39 64 (RP105), F2l FX W-ER ([RR) ¥/ #3 1 2] g
FEAAE 2HEs3, Ve &4 A Zuky BFaE Zhe oA Frld W3 g %@%)); 661

aa, pl: 6.20, MW: 74147 TM: 1 [P] X} AAA): 5q12, WA 5F ¥E NP_005573.1)

US2002193567; W09707198 (-3 11, o)A 39-42); Miura et al. (1996) Genomics 38(3):299-304; Miura
et al. (1998) Blood 92:2815-2822; W02003083047; W09744452 (A3t 8, #Ho]#] 57-61); W0200012130 (H 9]
2| 24-26);

(34) FcRHL (Fc F&A-FAF a1, 02 63 Ig-6AF 2 ITAM =9Q %é} olFw=ZFREEY Fc =<l
o Uigt =4 84 B-BZF E3olA A9 &S & F AS)); 429 aa, pl: 5.28, MW: 46925 TM: 1
[P] A2 G 1g21-1¢22, AW3T 5= W3 NP_443170.1)

mlo
oot
rlr

W02003077836; W0200138490 (43 6, L 18E-1-18-E-2); Davis et al. (2001) Proc. Natl. Acad. Sci USA
98(17):9772-9777; W02003089624 (Zd 73 8); EP1347046 (H7- 1); W02003089624 (3 7);

(35) IRTAZ (o]f=Fmiel 49155 484 A9 ¥ 2, p AX B4 2 guzgds A58 98 e
27 Uﬂ_@'}?%ﬂl A9l S SaAs rdel A B AL SAEFAA Uolh: 977 aa, pl: 6.58 U
106468 TM: 1 ] 42 A 1921, I3 55 HS QA7FAF343662, AF343663, AF343664, AF343665,

AF369794, AF397453, AK090423, AK090475, AL834187, AY358085; wl-9-22:1AK089756, AY158090, AY506558;
NP_112571.1

02003024392 (A3 2, %= 97); Nakayama et al. (2000) Biochem. Biophys. Res. Commun. 277(1):124-127;
W02003077836; W0200138490 (A3 3, &= 18B-1-18B-2);

(36) TENB2 (TMEFF2, Ef’ﬂﬂﬁu, TPEF, HPP1, TR, A =gvk Z =g o a7k (A% 1A EGF/dd=d &
F 2 Zgagemy ##E9)); 374 aa, NCBI S5=: AAD55776, AAF91397, AAG49451, NCBI RefSeq: NP_057276;
NCBI =} 23671; OMIM: 605734; SwissProt QOUIK5; W= 52 W3S AF179274; AY358907, CAF85723,
Q782436

W02004074320 (A€ 810); JP2004113151 (A& 2, 4, 8); W02003042661 (A< 580); W02003009814 (A<
411); EP1295944 (o)Al 69-70); W0200230268 (#H|o]#] 329); W0200190304 (A& 2706); US2004249130;
US2004022727; W02004063355; US2004197325; US2003232350; US2004005563; US2003124579; Horie et al.
(2000) Genomics 67:146-152; Uchida et al. (1999) Biochem. Biophys. Res. Commun. 266:593-602; Liang et
al. (2000) Cancer Res. 60:4907-12; Glynne-Jones et al. (2001) Int J Cancer. Oct 15;94(2):178-84;

(37) PMEL17 (& A, SILV; D12S53E; PMEL17; (SI); (SIL); ME20; gpl00) BC001414; BT007202; M32295;
M77348; NM_006928; McGlinchey,R.P. et al. (2009) Proc. Natl. Acad. Sci. U.S.A. 106 (33), 13731-13736;
Kummer ,M.P. et al. (2009) J. Biol. Chem. 284 (4), 2296-2306;

v

rr

(38) TMEFF1 (EGF-H-AF 2 2719 ZF=eld-fAF ZHels zhe 93 dad 1; ExgEdl-1; H7365;
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C9orf2; C90RF2; U19878; X83961) NM_080655; NM_003692; Harms, P.W. (2003) Genes Dev. 17 (21), 2624-
2629; Gery, S. et al. (2003) Oncogene 22 (18):2723-2727;

(39) GDNF-Ral (GDNF -5 =84 <9} 1; GFRAl; GDNFR; GDNFRA; RETL1; TRNR1; RETIL; GDNFR-<%}1; GFR-<+
3}-1; U95847; BC014962; NM_145793) NM_005264; Kim,M.H. et al. (2009) Mol. Cell. Biol. 29 (8), 2264-
2277; Treanor, J.J. et al. (1996) Nature 382 (6586):80-83;

(40) Ly6E (H=+ 39 6 B34, &2A2 E; Ly67,RIG-E,SCA-2,TSA-1) NP_002337.1; NM_002346.2; de Nooij-
van Dalen,A.G. et al. (2003) Int. J. Cancer 103 (6), 768-774; Zammit,D.J. et al. (2002) Mol. Cell
Biol. 22 (3):946-952;

(41) TMEM46 (shisa A&A 2 (FA=F~ B~ (Xenopus laevis)); SHISA2) NP_001007539.1;
NM_001007538.1; Furushima,K. et al. (2007) Dev. Biol. 306 (2), 480-492; Clark,H.F. et al. (2003)
Genome Res. 13 (10):2265-2270;

(42) Ly6G6D (HZF &9 6 5FA, &#2 G6D; Ly6-D, MEGTL) NP_067079.2; NM_021246.2; Mallya, M. et
al. (2002) Genomics 80 (1):113-123; Ribas,G. et al. (1999) J. Immunol. 163 (1):278-287;

(43) LGRS (FA1-FH wrER-slf ¢ dMA-AZH" 84 5; GPR49, GPR67) NP_003658.1; NM_003667.2;
Salanti,G. et al. (2009) Am. J. Epidemiol. 170 (5):537-545; Yamamoto,Y. et al. (2003) Hepatology 37
(3):528-533;

(44) RET (ret 9= =F; MEN2A; HSCR1; MEN2B; MTC1; (PTC); CDHF12; Hs.168114; RET51; RET-ELE1)
NP_066124.1; NM_020975.4; Tsukamoto,H. et al. (2009) Cancer Sci. 100 (10):1895-1901; Narita,N. et al.
(2009) Oncogene 28 (34):3058-3068;

(45) LYK (H=ZF a4 6 H&A, =ZAHZ K; LY6K; HSJ001348; FLJ35226) NP_059997.3; NM_017527.3;
Ishikawa,N. et al. (2007) Cancer Res. 67 (24):11601-11611; de Nooij-van Dalen,A.G. et al. (2003) Int.
J. Cancer 103 (6):768-774;

(46) GPR19 (G S E-AZHE F8&A 19; Mn.4787) NP_006134.1; NM_006143.2; Montpetit, A. ¥ Sinnett,D.
(1999) Hum. Genet. 105 (1-2):162-164; O'Dowd, B.F. et al. (1996) FEBS Lett. 394 (3):325-329;

(47) GPR54 (KISS1 <=&A|; KISSIR; GPR54; HOT7T175; AXOR12) NP_115940.2; NM_032551.4; Navenot, J.M. et
al. (2009) Mol. Pharmacol. 75 (6):1300-1306; Hata, K. et al. (2009) Anticancer Res. 29 (2):617-623;

(48) ASPHD1 (o}xulZE|o|E HWE-3|=ZAgA] =del I 1; L0C253982) NP_859069.2; NM_181718.3;
Gerhard, D.S. et al. (2004) Genome Res. 14 (10B):2121-2127;

(49) E]ZAYA (TYR; OCAIA; OCAlA; E]=A|vbA]; SHEP3) NP_000363.1; NM_000372.4; Bishop,D.T. et al.
(2009) Nat. Genet. 41 (8):920-925; Nan, H. et al. (2009) Int. J. Cancer 125 (4):909-917;

(50) TMEM118 (are] A "4, =3 2; RNFT2; FLJ14627) NP_001103373.1; NM_001109903.1; Clark, H.F.
et al. (2003) Genome Res. 13 (10)- 265-2270; Scherer,S.E. et al. (2006) Nature 440 (7082):346-351

(51) GPR172A (G @ A-AZHH &4 172A; GPCR41; FLJ11856; D15Ertd747e) NP_078807.1; NM_024531.3;
Ericsson, T.A. et al. (2003) Proc. Natl. Acad. Sci. U.S.A. 100 (11):6759-6764; Takeda, S. et al.
(2002) FEBS Lett. 520 (1-3):97-101.

2 gAE Bg dEH-ZA3 JHE (ABP) AdS EFete % dWAd F ok (£ [Dennis et al.
(2002) "Albumin Binding As A General Strategy For Improving The Pharmacokinetics Of Proteins" J Biol
Chem. 277:35035-35043]; WO 01/45746). i #we] &A= (i) & [Dennis et al. (2002) J Biol Chem.
277:35035-35043] (3% IIT % IV, #e]A] 35038); (ii) US 20040001827 ([0076]¢] A& 9-22); Z (iii) WO
01/45746 (#°]#] 12-13, A<D z1-z14) (o]52 E5F <lo] Fu= x3hg)el ofe) wAlg ABP NS 2= &

3 wmAe E3Ha

=0 ZEFE =Y oAt Ad WolAE sk DNAE Bl $AE oheFst Wel o8 Alzdrt. o
3 NS EZYPE =S A9sks OAM Alx® DNAG F9-AF (s SdanIdE=-vi7l) =AWl
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W PR EdWolfd, 2 FHE EdRiolfded 9% AxE AR, old AgEAE devh. AT
Ao WolAle AW W 24 o) EE FY SYRHIACUSE AEF T2 AP PR JHAE =
g Az = k. EQWelfd ZEfolm= A2HY ZE QAR (E)S I XFE EdWelfE V&
2 o]#d EdolA AlxEHQl Z2AE FAE FZYdh DNAE XS] &l A2 4 ok, dubE<l ok
+ % [Sambrook et al. Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press,

Cold Spring Harbor, N.Y., 1989]; % [Ausubel et al. Current Protocols in Molecular Biology, Greene
Publishing and Wiley-Interscience, New York, N.Y., 1993]ol 4] Zlo}& <= <t}

Fo-AA EdWolfde X3 HolA|, & EAWolA dWAS Axsy] fg ¢ JFX wWHeld. A Y&
& gAA FAEH At} (A= Eo], E3 [Carter (1985) et al. Nucleic Acids Res. 13:4431-4443]; [Ho
et al. (1989) Gene (Amst.) 77:51-59]; 2 [Kunkel et al. (1987) Proc. Natl. Acad. Sci. USA 82:488]

W), WS, DS S EAWelfug S glold, BU DNAL WA sk Bl =

Jote SHAFEUSEHEES oleigh & DNAG W Zhde] Sl om wWARAY. E£43 T, &4

3ld SYLFIFUOHES ZolmEA AREsta 3 DNAY v 7lgS FHo v ALEEHA DNA TE&E

25 AREst] AA A2 Zhes . mebd, iR EAWelE FZ9se S awEdeHEE A4

%l o]F 7F=t DNA Wlo] =qi¥ith. F-9-AA4 EdWolfld Bd Eotan|EoA EdRoldd dhE s

deh= Fd2 UelA " ¢ i, AdE EEhav = v Al2HQ giA] Eddele =YS Fels)

7] Fal MEEAE 4+ ok (F3 [Liu et al. (1998) J. Biol. Chem. 273:20252-202601). AgHo=z o]&
d

V5a A, B 5o FHAAA (QuikChange)® TFF 5-9] A4 ZdAolfut 7]|E (~Egtelsl (Stratagene),

V= AP xyets gt FEHE X Fo-AAH EdNolY TRES B o] EAH.

PCR EdHOF TS Tg &8 ZFE =Y opvt MY WolAE wt=sd A, &4 [Higuchi,
(1990) in PCR Protocols, pp.177-183, Academic Press]; [Ito et al. (1991) Gene 102:67-70]; [Bernhard et
al. (1994) Bioconjugate Chem. 5:126-132]; 2 [Vallette et al. (1989) Nuc. Acids Res. 17:723-7331& #+
3ty Al Aol 73 DNAE PCRAA &2 E-=2 AHESISlE w, 3 DNAYGA FS3te JHo=i
He AMdo] ozt Aolgk ZjolmE AbEate], eto|url P Aoldk A AT Y MG doldk Fol
A DNA @& A e s G 5 .

]

ol g F3 [Wells et al. (1985) Gene 34:315-323]]

Z A= DNAS EgslE SEfAv= (EE o

E)o] Foldrt, " Eddo] FH(E)9 49 =

5 EA 8ok sttt ek AS F97F EAEHA] goH, oEL olES

=% Z3E = DNA U9 A Ao =9)str] Al 47 7IAE S@awEd =) A I
M o]&35le] AAHE 4 Q. ZEFAv|= DNAE Adsts ¢ 4

A=)
w
43 EAWO| ()& FRIE oIF A1uel mpIAe=E BE A
A =
[¢)

e

C,
il
o or
s

=
(o3
o
2
1z
ES
N
~

2
o

DNAS] M@e =PsA R whga 3 2 o
gtol FAHI, oA SR E = 29 e W2 FHY F, EE /1% olgste] W £
shert. A7) olF b gEnwFUE e AAERA AFE. ) AAEE Sehavsd 4 ol
Aoldd 4 dw% dygshy Tekevlmel anEa Y 5 L 3 WAL AR WAHn. Y] S
e oAl SAWold DNA AES AT =Yd AsH BAS TFSHE SAWOlA DAL DNA A AR
CERIEDEESS

@G Eddol= S PCR 7|9 EAWol ] o FHORA o]F JlY FEAu| = DNAE AMEete &Ela

Lol ko] o) AAETE (F& [Sambrook and Russel, (2001) Molecular Cloning: A
Laboratory Manual, 3rd editionl; [Zoller et al. (1983) Methods Enzymol. 100:468-5001; [Zoller, M.J.
and Smith, M. (1982) Nucl. Acids Res. 10:6487-6500]).

2 Wgof A, M13 Ihx] Zdell tyx~Fdol¥l hudD5Fabv8 (i-¥ [Gerstner et al. (2002) "Sequence Plasticity
In The Antigen-Binding Site Of A Therapeutic Anti-HER2 Antibody", J Mol Biol. 321:851-62])& A3l ojA]
wel Alaglo g ARESHglth. Al2H|Ql E¥olE hudD5Fabv8-¥14], hudD5Fabv8, % ABP-hu4D5Fabv8 5%
of ={1¥th.  hudD5-B] @Fab-3tA] Z31& ShA ZiAlE wvie} 2o ZEddd ZEF (PEG) A WS o] &3t
o] F3stt (£ [Lowman, Henry B. (1998) Methods in Molecular Biology (Totowa, New Jersey) 87
(Combinatorial Peptide Library Protocols) 249-264]).

SN FEYQEEE FAIZEolutio|E A W] o8] AxFcE (US 4415732; US 4458066; F31
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[Beaucage, S. and Iyer, R. (1992) "Advances in the synthesis of oligonucleotides by the
phosphoramidite approach", Tetrahedron 48:2223-2311]). XA¥ Zolu|tjolE HWLe WS A 3" FTAFZ o)
H|Tho]E HolojHE Zte wEIULEE GRFAE AdH-35 8 BEE 1EE Jlud S AEHIeR T4
B wA-AAA AA A SPuTZYLES Ho, Y BEAA 3" g FEY AT FE A
ZAle] A=A A A e FAEE 30 - 5 WEo R Fr)How A & t} (US 5047524; US
5262530). ©] WHE dutyor AgslE, AlE FA7] (ofEgol= o] LA ~E=(Applied Biosystems), ]
= A XY ol EAH AE)E AMEste] AldET. S uwIUlEEE AF, 28, A e tE X
g A v-sdAh BoldEHRE gegHoz gAE 4 v}t (¢ [Andrus, A. "Chemical methods for 5'

non-isotopic labelling of PCR probes and primers" (1995) in PCR 2: A Practical Approach, Oxford

}_,

N
)
ol
e oor
=
[o
-
=
s

University Press, Oxford, pp. 39-54]; [Hermanson, G. in Bioconjugate Techniques (1996) Academic Press,
San Diego, pp. 40-55, 643-671]; [Keller, G. and Manak, M. in DNA Probes Second Edition (1993),
Stockton Press, New York, pp. 121-23]).

PHESELECTOR 774

PHESELECTOR (¥k-3-4) E]&¢] e 913k b4 ELISA) %< ELISA 9+ ZHlo=m A el wkgA A|=H ]l
719l HES &8t} (US 7521541; & [Junutula JR et al. "Rapid identification of reactive cystein
residues for site-specific labeling of antibody-Fabs" J Immunol Methods 2008;332:41-52]). ¥4 ©haia
(& 591, qA)S € FW Aol ZEsEL, olofA A iAo} Qo] dd Fo]l FFEE HESWA HRP
BEAE 22k A9} dtulol et ol AAle] 20 GAEA 7IAEo] vk, A Ao taZdeld EA
HolA] G A&t a8 Ao R ~g8dE 7 Ank. AlzER] 225" dA9 geolraEE

Ao FA9] whilAd-mx] glolH Y E2HY fE Cys E4& 93 AHeA &
A A LT RS ARt Ajdel dis) AEE ¢ Aok, AY] TleS 3A] Al

el

¢

B S i
= L)
pu—. =

il

—~ ox L
-0,
ENI

< ZIstt, % 38L& HER2¢] Wik Fab & gL
Fab 2% (3H5)S BAFSE ©21% E 3o o|af PHESELECTOR H A S A= 3},

A, o] C0S AE, Ape]rs

W of S , o] o], Fgo]

PE T (CHO) A, B 34 dids 22 A3 &5 08 IfsE 55 AX, odF &9 =

Z A (US 5807715; US 2005/0048572; US 2004/0229310) 5o FALAAA AZRT &3 AXdA BRI
R

A

=
o] &L oF8d hudD5Fabv8y} FAFSHSA
5 1= S %3 [Skerra et al. (1993)
Curr. Opinion in Immunol. 5:256-262] 2 [Pluckthun (1992) Immunol. Revs. 130:151-188]L ¥ 3&+3tt}.

A 2 A8 ZFo, 1L g wkgAel FS o] F X e (ys A7 zteE A 2HQ 223 A, dF S0 g
Fab2 (i) "telgo}, a8 Eo] o). Zgto], A28 = X HSE AX ujd A2~ (J0 01/00245), & ESo
2ol z= FMAE WA AE (CHO) oA e wHa; 2 (ii) EAFeA ¢ il

I e AAl Ves AR A (
2

[
[Lowman et al. (1991) J. Biol. Chem. 266(17):10982-10988])l <3l /34

SFab& 34B8, HI-AA| o). Zglo] FFoA FEAe] LHAHUT (3 [Baca et al. (1997) Journal
Biological Chemistry 272(16):10678-841). AAJo] 323 =3t} S35 AE S PBS (EAHOE <
Z Gl AAEA AL, AA AE LIS vlolAREZFo|TolAE T8 FHAA s, E]LFabs o
A G AFza" (b2 (Anersham)) & AH8ehe AEE AzulEiese] o8 ARSI, E|SFabe A7) 7]
AE wie} o] w] e EI-PEO-Elo|n| =9} HEFAF|a, B LEILSE-E]QFabS fE B LE-PRO-Teojr= A
] 2Fabe] Se]mr] 289 A7k 775 82 (Superdex)-2000 (obwaF) A o]z} ZmulEwsle) o8] A As
At

A=

2 & LS|

Y

NA ARvtEIYY] AR o]23t A H=4 (LC-ESI-NS) #4412 vled e Fabel A&st A%

A
A
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ARS ) ALt (3 [Cole, R.B. Electro Spray Ionization Mass Spectrometry: Fundamentals,
Instrumentation And Applications. (1997) Wiley, New York]). WH]2E]L3}¥ hud4D5Fabv8 (A121C) HE| =9
o gt D2 ERAL Astel] o]o] LC-ESI-®W MS 4]0l o3 ZAAstrt (3 4, A2l 3b).

g4 Fab W hudDSFabv8 1070 Cys 7] (57l A4 Aol dx, 5= T4 Ao A& Egste of
4457 oAt 7S ghRgiek. b3 4D5 b g (FvdDs)el usid = FR7E gEHEdY (Fd

[Eigenbrot et al. "X-Ray Structures Of The Antigen-Binding Domains From Three Variants Of Humanized
Anti-P185her2 Antibody 4D5 And Comparison With Molecular Modeling" (1993) J Mol Biol. 229:969-995] %t
x). EE Cys V& teds A% JeHz EA8ta, oldd wet olE Ve (FAAE AYHA Z+ )

Azmg-gyolu=ete] HagAe gk oo wsd HE 715 24 &evk. webA, AFA 24E CGys 7
71 e ol FA @ FAE ¢ A, IHAAY BA Ak e ANEIF-wF A, dAd A=2zu-dd
olml=9} wkge = o} (F, oo AFE 4 Advh). = law XA Z2A Fxel o3 FalE hudD5Fabvd A
o] a3k ZdS Howr., S 2 A 27E Cys 719 72 AT £AHH dHE A=Hle wet
A g, o] 213 duE Alade % 1pd wE EGAFEF] 4d5v7fabl o Ao 3k FuE du g
Al2®l (& [Kabat et al., (1991) Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD])¥} A@aA7} glo, coll o3l AF
A

Hi el o@ JHEE WY gAY Q)3 ol @ Nwdel A Fushs 2abd Haw RS )
& melErh. M Wuly As9e Abgele], HAl AF ohvlwit AGe sbu Eujele] FR Ei (RS @
F we ol U Aol F3Fe Bk He EE Fkel oprlwmie FHT 5 Aok AzH 24E FH
wolal F-91t s AEAA £A4 WM % ks A gae) o8 Seldn

4D5Fab 4 Wl A =A% 9 g JHatE dH "
A40C Ala-40 Ala-40
A88C Ala-88 Ala-84
S119C Ser-119 Ser-112
S120C Ser-120 Ser-113
A121C Ala-121 Ala-114
S122C Ser-122 Ser-115
A175C Ala-175 Ala-168

M13 FA M E-Cys EAWo|A Fab (% 3a ¥ 3b)& Fab v+ d =) H]Lo}oq w=A ~384ddE 4 Aok, &Y

2 ~Efe| o] i3k Sxu]=-E] QFab AES AAd 20] 7] A ZAE nkep o] 7bzb El

~EHEH YIS ELISA S 0]E Aol 783 Fo] 3-Fab-HRP (¥uFwdo] HSA AR ZaWsle] AFe 4=
=]

8ell
1 Al
ATk, o] WHE 22E Cys A71/AEE ved Extel ok HE 79 whgAd W g 2

% ol o
| BUEYe Hedrh. w@, ol WHe W13 34 o) xBdeln lelel wudel s w3y €e
% 2adsed 488 5 Aok AT EE AUSA @S BA0) ST QFabe 1T PG FA 93]

IZksl 4p5e] <l-Aeh @ (hudDSFab)> o] Fefelolld & s, dpEH e ubA] Aol taEeoldrt
(3 [Garrard et al. (1993) Gene 128:103-1091). @A Fab ©@¥ hudD5Fabv8 El& WHgA S X2 H5}7]
913 ELISA 718 Aol el Al~glo e M3 b4 Aol gaZeoldyt. &= 8& HeE|dstd € QFab 3}

2] 2 -3k HRP A9 HERZ (F44) 2 Z2ESEH|d (SH)o disk 23S HAMSE, PHESELECTOR 7374 <]
agx gdolth, 570 opw| Ak 7] (L-Alad3, H-Alad0, H-Ser119, H-Alal2l 2 H-Ser122)E A go &9 2
3 o zRE Wy wold Ao A Fx ARZHRE AU (3 [Eigenbrot et al. (1993) J Mol
Biol. 229:969-995]). wulz dlolgulo]~ XM AA FxE IFVCE A A3t Cys 271& F9 A =9
ol fako]] o) olE YX|oA &8I, E]LFab-3A] AAE welstar, B QEIS Ak} qh-S AT}

Hed e 2 HgHA ke WolAE HRP (G5 HEAI A -3 F-9HA A E ARESh= ELISA
7]%F PHESELECTOR # A (%= 8, AAld] 2)& o] &3dto] HER2 2 ~ENed Ao tha] Adetet. H-vQ
Eld sty 9A]-hudD5Fabv8 (&= 2a) % B QEII3tE 3}%|-hudD5Fabv8 (%= 2b)<] BSA (7B wh2), HER2 (3]
W) e 2EFEHY (FAE wF) 3] AE5AES M-S Fge] HSAITAl (HRP) FAE S8l %+
HRP ¥h-&-o] WA 9 450 mmoll A 9] F3% A o3 RUE Rt vA4A 714 "onjo] o3 g
EFTE 450 mmollA S33FYk. E] 9Fabe] HER29}C] whS-AlL &9 AFS A3, E]QFabel AEFIEM]
o] m-ALe v EdE ARE SAHIT.  E|QFabe] BSA9HS] wkEAS H|5o1 Adaztge Wi 34 U
ol & 2a°lMd vehd niol o], BE E]QFab-9HA] WHolA= okAlE hudDSFabve-uFx] 9} W] sto] HER2

o

f
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of el fAHE AFS ehid. w3, vew

B

o] 43 HER2¢] thgt BjQFab 23S wWalletA] &=tk (=

i

SE AR A, BoFab-uhA AES O SR 2EQHY 4% #42 et 2E A
¢ Al2IC AzEl9l zAE FAE Ao BE wede dehigd. o

< YehA] gkoer, o] hudDSFabvd 2 M13 3A] 93 diid 2 HE o] 7]&E9] A|2~H<Q 7] (Hesd
PAo #oldh) 7}t vl el-Zaoln=o] 9| Eo]F
A ELISA 77¢] Fab ¥ 9] WA HE 718 AF

o}

i

PUESELECTOR £4& & o] g4 B1& 71e) 2aede slganh. o wel g 1210 WolAle] el
A Folek.  AA Fab BAH= WA E1S 7|8 2be Bk B EeFab WMolAE A i) may
om zAbE & Atk BEW EW U4 SuEE AHgske]l FelHEE ol ohulieal Wld] m gvje
R4 g9 2 4. B9 HTALS 80 B4, g 5o Bol A3¥ 4 e ¥ (A)e= ¥
A 5 Ak 2O AF FVE 1L4A WG FAS vselth. AxEdolt ¥A x4 AR fuY Hx
£ A3t Bwde) Zhzte] ofute] Bl BTG AN G FuES olgdhs AYT TEe)

CCP4 Suite (% ["The CCP4 Suite: Programs for Protein Crystallography" (1994) Acta. Cryst. D50:760-
763]) 24 FER o|&IlseAY S7tE Wol AR 4 gtk (CCP4e] dig diE, thEdE #HEYEF
(Daresbury Laboratory), <=, WA4 4AD, $HHE, Fax: (+44) 1925 603825, H+= internet:
www.ccpd.ac.uk/dist/html/INDEX.html). FEWH HZA A 85 2719 A A AZEY S RES &
3 [B.Lee and F.M.Richards (1971) J.Mol.Biol. 55:379-400]2] <ud]&FS 7%= 3+ "AREAIMOL" 2
"SURFACE"©]T}. AREAIMOLS ©ijdo] &u] HIrbagst ¥HS X2H F (v x5 veEd) 49 Ade
24 AHYst=d, olzlo] vl Wk g2 A (Van der Waals) BWS =ejtiyr] wjioltl.  AREAINOL-S
(A WA e 228 g3 o] 3y Fde, A S AgddA) 2 A Fole] A T el xWH A
AS At o3l YAEY ddE 53 F o A= AES AASY &u] AIrbed ¥HAS AL
vk, AREAIMOL-> PDB 23 spdollA zke] & Hrbssh Was Zropilal, 7] H7bed WAs

el ofs) HA EAel diF] FZEk. i dAtel tigte] Hvbedr WA (B WA o) f7%=-PDB
o} (pseudo-PDB output) Fdell 7152 4= At}. ARFAIMOLS ZF o oish & w8 F435ka

. ,

o
v
=z
S
!
-3
A

A o] ol dasvhe dA@T. dEAA ¥ dA 79 (5, AREAIMOLS] - |

)& 1.8 A9 HEE v s Aot AH A 552 thgdt g

a7 LR w2 g w7 (A)

C 6 1.80

N 7 1.65

o 8 1.60

Mg 12 1.60

S 16 1.85

P 15 1.90

Cl 17 1.80

Co 27 1.80

AREAIMOL B SURFACE= Awl# A4, & ¥ &2E5(A)9 5 Hadth, 239 39 H4odS 93
El= ] obniedbat dvtel i AEE Fxstel AdteEn. Fx ZEls ESEE Gly-X-Glyolw, 714 X
= HRAS oppliedtela, 2 GHw AR 9, 5, wE-riaeR EAlshs s dopof @ a9
B g Xo Aude AdsEg. Aovbed WA ARAS Gly-X-Gly ESREE FE GE e Ao
7hed Ao Wi s Bashsdl, olzle] v Aotk HIA(%)e wAW HIEolA x

Ql dueElFL ZHEHPE = XA Hxol| 71xste] & Ao g
AArE= T2 13 xsae (Broger, C., F. Hoffman-LaRoche, Basel)2] SOLV

hudD5Fabv7e] HE opv|xibe] gk #8¥ W HAIAHES 24 T+
). hudD5Fabv7e] Asf B S o] ofr|ieibe] it 5
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o5
ra
jird

ZAES E 19 YE Ao 2 VeI

F 1

hud4D5SFabv7- 73 4

SER A 202 frac acc= 101.236 ASP A 151 frac acc= 41.586
GLY A 41 frac acc= 90.775 SER A 12 frac acc= 40.633
GLY A 157 frac acc= 88.186 ASN A 210 frac acc= 40.158
ASP A 1 frac acc= 87.743 SER A 63 frac acc= 39.872
SER A 156 frac acc= 83.742 ARG A 66 frac acc= 39.669
GLY A 57 frac acc= 81.611 PRO A 8 frac acc= 39.297
SER A 168 frac acc= 79.680 SER A 65 frac acc= 39.219
SER A 56 frac acc= 79.181 SER A 77 frac acc= 38.820
LYS A 169 frac acc= 77.591 THR A 180 frac acc= 38.296
SER A 60 frac acc= 75.291 ASP A 185 frac acc= 38.234
THR A 109 frac acc= 74.603 THR A 31 frac acc= 38.106
CYS A 214 frac acc= 72.021 THR A 94 frac acc= 37.452
LYS A 126 frac acc= 71.002 THR A 93 frac acc= 37.213
SER A 67 frac acc= 66.694 THR A 197 frac acc= 36.709
ARG A 18 frac acc= 66.126 SER A 182 frac acc= 36.424
ASN A 152 frac acc= 65.415 GLY A 128 frac acc= 35.779
SER A 127 frac acc= 65.345 LYS A 207 frac acc= 35.638
LYS A 190 frac acc= 65.189 ASP A 17 frac acc= 35.413
LYS A 145 frac acc= 63.342 GLY A 200 frac acc= 35.274
GLN A 199 frac acc= 62.470 GLU A 165 frac acc= 35.067
GLU A 143 frac acc= 61.681 ALA A 112 frac acc= 34.912
GLN A 3 frac acc= 59.976 GLN A 79 frac acc= 34.601
LYS A 188 frac acc= 59.680 VAL A 191 frac acc= 33.935
ARG A 24 frac acc= 59.458 SER A 208 frac acc= 33.525
PHE A 53 frac acc= 58.705 LYS A 39 frac acc= 33.446
SER A 9 frac acc= 58.446 GLU A 123 frac acc= 32.486
GLN A 27 frac acc= 57.247 THR A 69 frac acc= 32.276
ALA A 153 frac acc= 56.538 SER A 76 frac acc= 32.108
SER A 203 frac acc= 55.864 HIS A 189 frac acc= 31.984
LYS A 42 frac acc= 54.730 ARG A 108 frac acc= 31.915
GLY A 16 frac acc= 54.612 ASN A 158 frac acc= 31.447
LYS A 45 frac acc= 54.464 VAL A 205 frac acc= 31.305
PRO A 204 frac acc= 53.172 SER A 14 frac acc= 31.094
GLU A 213 frac acc= 53.084 GLN A 155 frac acc= 30.630
ALA A 184 frac acc= 52.556 GLU A 187 frac acc= 30.328
VAL A 15 frac acc= 52.460 ARG A 211 frac acc= 30.027
SER A 7 frac acc= 51.936 LYS A 183 frac acc= 29.751
LEU A 154 frac acc= 51.525 ASN A 138 frac acc= 29.306
GLN A 100 frac acc= 51.195 ASP A 170 frac acc= 29.041
SER A 10 frac acc= 49.907 SER A 159 frac acc= 27.705
THR A 5 frac acc= 48.879 GLN A 147 frac acc= 27.485
THR A 206 frac acc= 48.853 THR A 22 frac acc= 27.121
ASP A 28 frac acc= 48.758 ALA A 43 frac acc= 26.801
GLY A 68 frac acc= 48.690 ARG A 142 frac acc= 26.447
THR A 20 frac acc= 48.675 LEU A 54 frac acc= 25.882
ASP A 122 frac acc= 47.359 ASP A 167 frac acc= 25.785
PRO A 80 frac acc= 46.984 THR A 129 frac acc= 23.880
SER A 52 frac acc= 46.917 ALA A 144 frac acc= 23.652
SER A 26 frac acc= 46.712 VAL 2 163 frac acc= 22.261
TYR A 92 frac acc= 46.218 PRO A 95 frac acc= 20.607
LYS A 107 frac acc= 45.912 ALA A 111 frac acc= 19.942
GLU A 161 frac acc= 45.100 LYS A 103 frac acc= 18.647
VAL A 110 frac acc= 44.844 LEU A 181 frac acc= 18.312
GLU A 81 frac acc= 44.578 THR A 72 frac acc= 18.226
PRO A 59 frac acc= 44.290 GLU A 195 frac acc= 18.006
ASN A 30 frac acc= 42.721 THR A 178 frac acc= 17.499
GLN A 160 frac acc= 42.692 THR A 85 frac acc= 17.343

[0269]
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SER
PRO
PHE
THR
ARG
TYR
SER
LYS
GLU
LEU
GLY
GLY
PHE
THR
SER
PRO
PHE
THR
ALA
HIS
VAL
SER
ALA
GLU
SER
ILE
HIS
ALA
GLN
VAL
PRO
GLN
PRO
GLY
TYR
VAL
TYR
SER
ILE
ASN
TRP
GLY
PRO
LEU
VAL
ILE
PRO
LEU
GLN
TYR
VAL
GLN
THR

i i B Al o i B B i Sl i ol S B B i i i S B

172

frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac

acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acec=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acec=
acec=
acc=
acc=
acec=
ace=
acec=
acc=
acc=
acc=
acec=
acc=
acc=
acc=
acec=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acec=

42.
41.
16.
l6.
l6.
l6.
15.
15.
14.
14.
13.
13.
12.
12.
11.
11.
10.
10.

NN WWWWWWWE BB U U oo o)W ®®®EIWIWIWW WO

374

539

550

.543
.488

420

.337
.953
.887

860

.825
.525

525

.436

ASP
LEU
LEU
PRO
LEU
ALA
PHE
PHE
ALA
VAL
ASP
LEU
GLN
MET
SER
SER
LEU
PHE
TRP
PHE
TYR
LEU
VAL
VAL
VAL
VAL
VAL
TYR
TYR
TYR
THR
SER
PHE
LEU
LEU
ILE
ILE
ILE
GLN
GLN
CYs
CYs
CYs
CYs
ALA
ALA
ALA

ool ol o S O S o i o S S S Bl S B Rl i ol i i B

frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac

ace= 17.
acc= 16.

acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=

— 39 _

S}

[eNoNoNeNoNoNoRoNoNoNo o - RoNoNoNoNoNoNoNoNoNoNo o Ne N X EeNoNoNo e el o R o R il Sl Y

194

.000

ZIHSd 10-2012-0102625



[0271]

hu4DSFabv7- 4

SER
GLY
GLU
GLY
ASP
SER
GLY
ASN
GLY
ASP
GLY
SER
SER
LYS
ALA
THR
SER
SER
PRO
THR
SER
LYS
GLY
THR
ASP
GLY
SER
SER
LYS
GLY
SER
TYR
GLU
SER
LYS
ASP
GLN
GLN
TYR
ALA
GLY
PRO
THR
THR
ASN
LYS
ARG
PRO
PRO
LYS
GLN
SER
SER

[osBvelvs R volitve Bve R vs Bl ve B v~ vs Bt ve B v~ v o i v= v ot ve [ ve B v i ve B vw R ve I ve Y v i ve Il v = R v R ve I ve B vo v I v< v ve B v R v oo I ve B v v i v= R vo i ve i v = R ve I v B o~ B ve I v B v B v Il v e o~ v

179
42
1
66
102
75
140
211
197
62
103
163
139
213

frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac

acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=
acc=

99.
95.
87.
84.
83.
80.
80.
79.
78.
.716
77.
76.
74.
74.
74 .
73.
72.
71.
T1.
68.
68.
67.
67.
65.
64.
64.
62.
61.
61.
59.
59.
58.
58.
56.
55.
54.
53.
53.
51.
51.
50.
49.
49.
48.
48.
48.
48.
47.

77

47

479
850
276
541
794
567
344
588

176
664
946
442
339
934
870

540
668
128
782
782
826
222
172
100
332

419
179
916
483
289
044
656
719
215
940
602
259
826
694
896
344
312

366

.157
47.
46.
45.
45.

102
650
980
824

PRO
THR
THR
LEU
GLY
SER
THR
PRO
LYS
LYS
ALA
GLU
SER
ARG
LYS
ASN
GLN
THR
SER
GLY
GLY
THR
PRO
GLY
TYR
LYS
GLY
GLY
THR
GLY
VAL
ALA
SER
GLY
SER
ASP
LEU
LEU
ASN
SER
GLU
SER
CYs
GLY
ILE
GLN
SER
ASN
ARG
VAL
THR
GLU
ASN

[oxivolve v Rve R ve i ov i vw R oo B ve il ve Rl ve B o v ve R v o i v o R ve B ve B vs B oo B o I v= i ve R ve R vs B o v o~ B ve B v B ve B vs B ve B v o o Bt ve B ve R v B v B o I v= R ve R ve I oo I v v v~ v« i ve B vl vs Y v B v i ve R o)

frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac
frac

acc= 45.
acc= 45.
acc= 45.
acc= 45.
acc= 44.
acc= 43.
acc= 43.
acc= 43.
acc= 43.
acc= 42.
acc= 41.
acc= 41.
acc= 41.
acc= 41.
acc= 40.
acc= 40.
acc= 39.
acc= 39.
acc= 38.
acc= 38.
acc= 38.
acc= 38.
acc= 38.
acc= 38.
acc= 36.
acc= 36.
acc= 35.
acc= 34.
acc= 34.
acc= 34.
acc= 34.
acc= 33.
ace= 32.
acc= 32.
acc= 30.
acc= 30.
acc= 29.
acc= 29.
acc= 29.
acc= 28.
acc= 28.
acc= 26.
acc= 26.
acc= 26.
acc= 26.
acc= 25.
acc= 25.
acc= 25.
acc= 25.
acc= 25.
acc= 24.
acc= 24.
acc= 24.

— zlo —_

729
503
369
337
898
530
503
378

380
952
430
323
282
888
529
824
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[0273]

[0274]

[0275]

[0276]

[0277]

SIHS3 10-2012-0102625

VAL B 170 frac acc= 24.549 PRO B 154 frac acc= 6.767
TYR B 52 frac acc= 24.298 PRO B 133 frac acc= 6.767
ALA B 175 frac acc= 23.804 TRP B 99 frac acc= 6.502
LYS B 216 frac acc= 23.277 THR B 32 frac acc= 6.291
VAL B 214 frac acc= 23.150 LEU B 45 frac acc= 4.649
GLY B 125 frac acc= 22.802 VAL B 128 frac acc= 4.515
ASN B 162 frac acc= 22.245 ILE B 51 frac acc= 4.307
ALA B 72 frac acc= 22.166 SER B 186 frac acc= 4.084
ALA B 40 frac acc= 21.974 PHE B 173 frac acc= 3.969
LEU B 18 frac acc= 20.273 ARG B 38 frac acc= 3.734
THR B 212 frac acc= 20.170 TRP B 47 frac acc= 3.561
LEU B 182 frac acc= 19.619 VAL B 118 frac acc= 3.409
TYR B 33 frac acc= 19.398 ALA B 24 frac acc= 3.376
THR B 190 frac acc= 19.365 TYR B 95 frac acc= 3.242
VAL B 176 frac acc= 18.941 GLU B 6 frac acc= 3.216
SER B 21 frac acc= 18.929 ALA B 144 frac acc= 3.167
SER B 119 frac acc= 18.877 ILE B 70 frac acc= 1.958
THR B 91 frac acc= 18.237 GLY B 111 frac acc= 1.868
ASP B 151 frac acc= 17.849 LEU B 4 frac acc= 1.808
THR B 114 frac acc= 17.601 TYR B 201 frac acc= 1.758
SER B 134 frac acc= 17.571 LEU B 148 frac acc= 1.744
LEU B 196 frac acc= 17.090 PHE B 68 frac acc= 1.708
TYR B 60 frac acc= 16.575 VAL B 188 frac acc= 1.315
TYR B 183 frac acc= 15.968 CYS B 22 frac acc= 0.935
VAL B 2 frac acc= 15.901 TRP B 161 frac acc= 0.876
PRO B 130 frac acc= 15.342 LEU B 131 frac acc= 0.654
LEU B 166 frac acc= 15.268 VAL B 205 frac acc= 0.495
GLY B 100 frac acc= 15.003 ALA B 92 frac acc= 0.356
PHE B 27 frac acc= 14.383 ALA B 79 frac acc= 0.356
ASN B 204 frac acc= 13.873 VAL B 64 frac acc= 0.263
PHE B 104 frac acc= 13.836 ILE B 29 frac acc= 0.227
TYR B 80 frac acc= 13.490 VAL B 218 frac acc= 0.000
VAL B 159 frac acc= 12.782 VAL B 189 frac acc= 0.000
ARG B 67 frac acc= 12.362 VAL B 149 frac acc= 0.000
GLN B 178 frac acc= 12.131 VAL B 116 frac acc= 0.000
HIS B 171 frac acc= 11.412 VAL B 48 frac acc= 0.000
SER B 184 frac acc= 11.255 VAL B 37 frac acc= 0.000
ARG B 98 frac acc= 11.115 TYR B 152 frac acc= 0.000
PRO B 53 frac acc= 11.07 TYR B 94 frac acc= 0.000
GLN B 39 frac acc= 11.037 TRP B 36 frac acc= 0.000
SER B 195 frac acc= 10.909 SER B 187 frac acc= 0.000
ASP B 108 frac acc= 10.525 SER B 97 frac acc= 0.000
LEU B 185 frac acc= 10.464 MET B 107 frac acc= 0.000
GLY B 113 frac acc= 10.406 MET B 83 frac acc= 0.000
THR B 78 frac acc= 10.213 LEU B 145 frac acc= 0.000
THR B 117 frac acc= 9.990 LEU B 86 frac acc= 0.000
LYS B 150 frac acc= 9.447 LEU B 81 frac acc= 0.000
VAL B 157 frac acc= 9.323 LEU B 20 frac acc= 0.000
VAL B 12 frac acc= 9.207 ILE B 34 frac acc= 0.000
TRP B 110 frac acc= 9.069 HIS B 207 frac acc= 0.000
ALA B 143 frac acc= 8.903 HIS B 35 frac acc= 0.000
SER B 135 frac acc= 8.897 GLY B 146 frac acc= 0.000
PHE B 129 frac acc= 8.895 CYS B 203 frac acc= 0.000
ARG B 50 frac acc= 8.639 CYS B 147 frac acc= 0.000
ALA B 61 frac acc= 8.547 CYS B 96 frac acc= 0.000
ALA B 132 frac acc= 7.882 ASP B 90 frac acc= 0.000
VAL B 191 frac acc= 7.366 ALA B 106 frac acc= 0.000
PRO B 126 frac acc= 7.258 ALA B 49 frac acc= 0.000
PHE B 153 frac acc= 6.918

7] 2744 1Ee Cys 2712 AAFES 249 4 Qi huDsFabvse] 1712 el Slel A g,

M Ew Aoy g AR,
(

> dooox &
©

>
o,
-0,

hudD5Fabv8e] 317] 7] A7) 71538 HGst1, (Cys®2 UAY =S Adxgr): L-V15, L-A43, L-V110, L-
Al44, 1-S168, H-A88, H-A121, H-S122, H-A175 2 H-S179 (& 1] b)),

B HhSALS olnake] HleA] A AHQ olujxAto =] x8ko] [-10 WA L-20; L-38 WA L-48; L-105 W
A L-115; L-139 WA L-149; L-163 WA L-1732 58 Aei® Ao HY uo|A];, 2 H-35 WA H-45; H-83

— 41 _
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WA H-93; H-114 WA H-127; ¥ H-170 WA H-1842FE Aew 249 HY o)A, L H-268 WA H-291;
H-319 WA H-344; H-370 U]=x] H-380; ¥ H-395 UX] H-4052FE] A&y #H) U] Fec JdolA] dojd 4= 9l
= Aol A s dwtstE = Qi)

TS B AL A9 5A =ud, odF B9 A B =del (L) 2 F ¥
CH3o 2 dRistd % gtk 0.6 ¥ xR %2 HE -84 @S YHehdle Al=E¢Q :
IgA, IgD, IgE, IgG, 2 IgM (IgG ABZFa~: 1gGl, 1gG2, 1gG3, 1gG4, IgA, & IgA2 23} ZHzte] F3 &4
Edl a, &, &, y 2 oA ®mEHE & Tt

A7 T dHeolHE5H A9E 107] Cys EAdHA7 dd-23 F9, dAdd o] A5l
22 5E dE "ojx k= zlo] JFHJUTE.  olE EdANoAE A7

sl AfAom AlgE 4 Ak, EE Cys Fab ¥olA9] BH& W3S AAle] 1 3 20 7]AlH vpe} o
Ak, Axstel, ¥ 20 e, 7] L-VI5C, L-V110C, H-A88C % H-A121CE whg-A 2 obA st
7€ Zted (2 3a 2 3h). %fﬂt& o]Al V15C, V110C, A144C, S168CE 74 Cys olA o]
A88C, A121C, A175C, S179Ce= &3l Cys ®olAleltt. #& F8¥ xdW HAHs 2= F 7P
Aol o ALkAl Ha ElE weA S ZHA] SEvhe AL R oA B3 Aot (& 2). digtHom,

:L

HESELECTOR 7

% =
w9 3W A4S (E 1, 2)8 HE AT AAaATE sl (R 2). AA=E, 200 WA 80%94 Edde Al
ALAAE 25 59 (X 4a, % 1), BF 402 =38 F9odA 224 Cys 7], dxid] Ala E+= Val
FH71= Ser F7lelA =Y H CysEul $98 B w4, & > 0.6 YRS (= 3b, & 2), o] ujg}
A% Fx ARFoEE HE YA FE APyl FEeA &7 wie BHE WA P9 23l
PHESELECTOR A& AH&3h= 3lo] "asiA =3t (= 3b ¥ 4a).

El& W-gA dlolEl= 4D5 E]QFab Cys &9l (3a) Wl-H|QEdstd (Hxw) B (3b) vl LEdshe 34
~E|&Fabe] opn|ieat 7l diel] = 3a B 3bel WERUATE. @Al/Fab W el WA EE 7S H-WSE
J8lEl 94]-hudD5Fabv8 (3a) H H] QEd skl 3hA]-hudD5Fabv8 (3b)e] BSA (7§ ¥hz), HERZ (3]4) whze) B

= 2EHEY (S ) eke] Adeztgel thgk PHESELECTOR A4 w40l ofs) alssivt. AA2 AAl
o 20 71AE wpep o] Fasiiey. A WolAl= #HAS el lar, T WelAl= 5= el vk wl-w|

QEd3stH 4D5 E]2Fab Cys oo A o dd niel o] yhgtoi}, HER2ol Wik 73 Aol F45
ok, v E]dslE 4D5 E]QFab Cys dWolAle] ~ESEH|d 2 HER20] thst A3te] Hl= X 204 H=
HS-A ZHS AR, 450 nmoﬂxu Woelee E3% i BSAY thdk v E]d3tE 4D5 E] QFab Cys &4
HolAo] Aol H|-Fo bl A FSEATE. Cys 712 x| AddE ofpw] =2t &
= 4aoﬂ LJrE}LHiirﬂr. P8 3d H3AS o] 87158 hudDSFabv? TEREYE A
(#3 [Eigenbrot et al. (1993) J Mol Biol. 229:969-995]1). hudD5Fabv7 &
hudD5Fabv8 7x2] Fefs el e vf$- @A o], hudD5Fabv7e] HEE W H2A A4 hudD5Fabvs
Al=HQl EARelA ] & v Alole] §lejo] AutatAle] A4S &3 5 2 +=&9 7] (Ala
T Val)olld =¥ 9% E]QFab Cys #7119 4% ES WAL Ser {7101]*1

S48 Bl eSS YERAT (£ 2). % 29 E]QFab Cys EAWoAZYH ¥l v Iy 2849 1
A A Abololl AL wE AF At §l 2

_\.,

B

=

2] L-15, L-43, L-110, L-144, L-168, H-40, H-88, H-119, H-121, H-122, H-175, @ H-179o|A¢] o}
kAo g2 fE AZHS ofnxmto g EARoe] (HA)E & Utk olFE AXY Az W Aol
A o 570 ofmx=AF 7] o] We), Z L-10 WX L-20; L-38 WA L-48; L-105 W#] L-115; L-139 WA L-
149; L-163 W] L-173; H-35 WA H-45; H-83 WA H-93; H-114 WA H-127; 2 H-170 W] H-184 ¥ul o}y
2} H-268 WA H-291; H-319 WA H-344; H-370 WA H-380; = H-395 WA H-40525-E Aeld Fc 9o ®
e =3 f8 AlzEMe R gAFe], B dyo] AlxEel 22 dAE AT 4 Q).

3
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

[0294]
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X2

37 -E] 2Fab] E & W84

d4-Herab | mewgye | EAREY
TEE (% 1238)
hu4D5Fabv8-wt | 0.125 -

L-VI5C 0.934 52.46
L-Ad3C 0.385 26.80
L-V110C 0.850 44.34
L-A144C 0.373 23.65
L-S168C 0.514 79.68
H-A40C 0.450 2197
H-A88C 0914 51.60
H-S119C 0.680 18.88
H-A121C 0.925 33.05
H-S122C 0.720 72.87
H-A175C 0.19 23.80
H-S179C 0.446 99.48

L=734, 0=54, A=<ggd, S=AH", V=2, C=AxHS
’ El& db3d2 HER2 (A Aol tigh 0Dy 0 ek 2EETl Aol ek 0Dy 2 Y= S 3}

(A 2). 18] BlE whe ghe AzElel B2 S e daE e,

AARFE Y 2702 Cys ®olA] (L-V15C % L-V1100) % ZHZHFEQ 2719 Cys HolAl (H-A88C % H-
A1210)7F 3 B2 ¥H3A S UERER o]E WHolA S Frle] B8 93] At (F 2).

o] gAeE Eel, Fab AlZxe A4 qFRol wet 2 U] 3de] Bad 4 vk, o] AR B, HE V)= Aks)
o] oaf weAlo] £4E ¢ dul.  hudD5Fabvs-3#| Aol ElE 79| OJ JdS ZEs7] 98, JA-E2Fab
o] B& vh-gde] HgdS SAT (&= 4b). QFab-A] AA 5, A1, A2d L A4de], BE ME
S H| S EI-PRO-Zeolm =9} A eA]7|aL, 9}A] ELISA #HA (PHESELECTOR)OE zausle] HER2 @ 2EF e
AFS Akt L-VI5C, L-V110C, H-AS8C % H-A121CE U2 E]QFab WolA|et wlwste] fo3k ko] ¥
= WS AT (& 4b)

(a) B A9l s} ool opnit 7] E AlAHI o ® AA7= Gl =

(b) Al=HIRD 22hd A8 Bla-wtgA Aok} wkeA o= AJ2HRl 22k A9 He vkeAds 2As)

o}
= 9
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[0326]

[0327]

[0328]

[0329]

[0330]

[0331]
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=]

TR E A2 el

s

N
N
N,
4,
ol
o

24

¢
r

o] A RolojEle} A= 4= v} (3 [Singh et al. (2002) Anal. Biochem. 304:147-15]; [Harlow E.
and Lane, D. (1999) Using Antibodies: A Laboratory Manual, Cold Springs Harbor Laboratory Press, Cold
Spring Harbor, NY]; [Lundblad R.L. (1991) Chemical Reagents for Protein Modification, 2nd ed. CRC
Press, Boca Raton, FL]). HZ® ¥X&= = 3=, A)/39 2, £E ol HFA IS =437
A3 (1) HAE:7rs ASE AFAY, (1) A2 A9 Fea-g3te] Al e A2 A o8 A== A
Z7Fsd S E WHAA, dF 5o FRET (7 318 duA dH)E A7 (i) 3 =8 =
ofo] Ao AES AAZEAY olEFe AR HIEE FUHAZIAY, (iv) oA, dF £ H9F
o ‘_

=
=
A, e AE-Fakdd Ast, 24, FH e dE 294 R dF 43 FAY, == ()
3) >~
2

wowge] Azu E2aE FAS WA A2l HE 7% Ba GAel FHAT od $HY 5+ e o

Aze 9
£ Aol

I, 71, "I, "Xe, Lu, At, B Bi. WAMEAEA BAE FA= FEA xA4stE F4s 2
&3tct.  8A+= 3 [Current Protocols in Immunology, Volumes 1 and 2, Coligen et al., Ed. Wiley-
Interscience, New York, NY, Pubs. (1991)]ell 7]Al® 7]&& o]&3ste], WA &9 Ah S5 AddstAY 2
ol EgEAY e tE WAoa E3A|gsiy Ao 2ty Al2HEHQl HeT 9kl FItE Ao =
A $ . FE o]y HAT & gl ZAwolER k=% DOTA, DOPA, DOTP, DOTMA, DTPA
TETA (MfAZAIZ 82 (Macrocyclics), W= EARAF debkr) Fo| vk, WAMIIAETS & o A-A=
FF AFAZA AJz=Ed 228 Aot EgAsE T8l 14std 4 Adok (& [Wu et al. (2005) Nature

Biotechnology 23(9):1137-1146]).

moNE ER

FAst AES 9 FA BAEA AP aE5-AeolE EFAVF s F3el A= vk US 5342606; US
5428155; US 5316757; US 5480990; US 5462725; US 5428139; US 5385893; US 5739294; US 5750660; US
5834456; =& [Hnatowich et al. (1983) J. Immunol. Methods 65:147-157]; [Meares et al. (1984) Anal.
Biochem. 142:68-78]; [Mirzadeh et al. (1990) Bioconjugate Chem. 1:59-65]; [Meares et al. (1990) J.
Cancer1990, Suppl. 10:21-26]; [Izard et al. (1992) Bioconjugate Chem. 3:346-350]; [Nikula et al.
(1995) Nucl. Med. Biol. 22:387-90]; [Camera et al. (1993) Nucl. Med. Biol. 20:955-62]; [Kukis et al.
(1998) J. Nucl. Med. 39:2105-2110]; [Verel et al. (2003) J. Nucl. Med. 44:1663-1670]; [Camera et al.
(1994) J. Nucl. Med. 21:640-646]; [Ruegg et al. (1990) Cancer Res. 50:4221-4226]; [Verel et al. (2003)
J. Nucl. Med. 44:1663-1670]; [Lee et al. (2001) Cancer Res. 61:4474-4482]; [Mitchell, et al. (2003) J.
Nucl. Med. 44:1105-1112]; [Kobayashi et al. (1999) Bioconjugate Chem. 10:103-111]; [Miederer et al.
(2004) J. Nucl. Med. 45:129-137]; [DeNardo et al. (1998) Clinical Cancer Research 4:2483-90]; [Blend
et al. (2003) Cancer Biotherapy & Radiopharmaceuticals 18:355-363]; [Nikula et al. (1999) J. Nucl.
Med. 40:166-76]; [Kobayashi et al. (1998) J. Nucl. Med. 39:829-36]; [Mardirossian et al. (1993) Nucl.
Med. Biol. 20:65-74]; [Roselli et al. (1999) Cancer Biotherapy & Radiopharmaceuticals, 14:209-20].

(b) FF A, d7AY JEF AHlE (F2F AHE), FITC, 5-7I2EHAZFLHARL, 6-7TI2HAIEFL
Aol 55 HE3 ZFoAQ 8, TARA 52 vE3 2ol +3; v, A (Lissamine); AJold;
EFAES

o
JFZEEH; HAl: = (Texas Red) E o529 FAMA. &3 EA+= 9= =9 [Current Protocols in
Immunology, 7371 &&]el 7IAE 7S o]&3ste] Ao A3 = vk, FF g5 2 G 3H A2 <l

HE=ZA (Invitrogen)/Z#Ee ZZH 2~ (Molecular Probes, W= &
=2X, 913, (Pierce Biotechnology, Inc., Pl=F dg]=o|F FX= AA)oA A|Fs= AS XS]
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ARA oz of7lfl T 54 (d& 5o, shddA AT + e & FEAAY AuAE I3 +84
ANA Aed = AJvk. "BEA FAO e FAHAIGA (dE 5], WHHEo] FAHTA g v 2o}
FAH A, US 4,737,456), FAFR, 2. 3-vs|l=2zgdeiite, deolE He=2AuAl, oA, H5A|
oA, B ol GuFel SATHAl (HRP), Sdeld LastebAl (P), B-AEAHI, FFmelde,
Garel, FH SAGA (A% So), 2RAx SATA, FAEL SATH L FEAA-G-EaE P
2AYAD, AERAEY SATA (& 5o, 7k 2 A" SAGA), FEHASAGA, mlola2H %
ATA & 2&8eT. axs A 7‘3?}’\]7]'; 71€e #3 [0'Sullivan et al. (1981) "Methods for the
Preparation of Enzyme-Antibody Conjugates for use in Enzyme Immunoassay", in Methods in Enzym. (ed J.
Langone & H. Van Vunakis), Academic Press, New York, 73:147-166]° 7]A}=]o] lt}.

a7)d 29 o dE Bl Beg xgad:

i) FaFgo]l HSAGAl (IRP)S} 71dzA ] 4 ASATA (714, 4 ASAgA= 98 A4 (d
£ 5°], S2Eddd topyl (0PD) E= 3,3',5,5' -HEHHEHA Y =S mde]l= (TMB))E AstAIZD),

(ii) e EAgbeb] (AP)9} WAl 7|A=A ] Fel-UE=sd

(iii) B-D-ZHEATA (B-D-Gal)s} T4 714 (A& o], p-HERIAL-B-D-LHEATA) = F3TA
713 A-vid e o - B-D-AE A A

m

ssolE, B

TFES OE 847148 230 FAelA o] & bsettt. dubAl AEE fsiA US 4275149 H US 4318980
ot

BAE AR Azl 22E A Hibd 7 vk dE B, FAE ve"Hd JAFAT, A7 A
T 2A9 3714 B HF S 499 FAE ofnd Ee 2EFENHY JAFAAL FE 3, BE O
g2 M3 X . HleEle AESIEH|de)| Mg o=r Agstr] e, ®EA7F oledk AR
Aoz Aol AEgd = . diekdor, BEAE ZHEE WHolAet HHHom HEA 7] s, E
= "HolAlE 22 Fd (dF Eol, "33 HAAZIA 7] A5 o8 39 24 F e -
gl ZEHE|= WHolA (dE B9, F-yIal Aot HEgAz1 olo w}, TAE ZHWEHE= oA 9}
Aoz AAA & drt (3 [Hermanson, G. (1996) in Bioconjugate Techniques Academic Press, San
Diegol).

HolAl= oo FXE HA Wy, 429 ELISA, 344 4% A4, 44 2 14 A=
gt (3 [Zola, (1987) Monoclonal Antibodies: A Manual of
Techniques, pp.147-158, CRC Press, Inc.]).

A& ZA, A dF o5 2 ety A8 (3 [Briggs et al. (1997) "Synthesis of Functionalised
Fluorescent Dyes and Their Coupling to Amines and Amino Acids," J. Chem. Soc., Perkin-Trans. 1:1051-

1058 AEFed NEE AT, WO mAAIAL 0 5YL e A A6l 48bssk
() EAF AL e Naehese oS e AES Aol £l FA T-AE 44 L AW
3 E BRI w4l 458 £ ARS ok sk, (i) BAY FAE APl FF NB FoW

=4 4 o) drelslis A o s

g 5 glolok @t EAE PAF 5

E 2 2P 482 AT, 3 EA% 3

448 A9 BEE £EAL WANL, (0 AL LAY A HEE AAAL 2 A%

% WS Aolgls AL M-4Ql Aol uigra s,

AT W Auel A8 4% U 3 BA AL FQ, oF Fol PUS-GE FFA AL EA 4GS 4
= A

=
oke] Z3t/ el (mix-and-read), H|-"AMY #4118 Apsstet

l>
n%
=
=
=
—
@

8100 HTS A|x=®l, ofFgo]l= ulo]|QA|2~8= (w3 AxZ Yol X 2E AE))AA F3dE 4 v} (¢
[Miraglia, "Homogeneous cell- and bead-based assays for high throughput screening using fluorometric
microvolume assay technology", (1999) J. of Biomolecular Screening 4:193-204]). ¥A% Ao &Ld
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=, AlE A& A (FLISA), 7tagA-dd (23
[Zheng, "Caspase-3 controls both cytoplasmic and nuclear events associated with Fas-mediated apoptosis
in vivo", (1998) Proc. Natl. Acad. Sci. USA 95:618-23]; US 6372907), o}FEAZ~ (& [Vermes, "A
novel assay for apoptosis. Flow cytometric detection of phosphatidylserine expression on early
apoptotic cells using fluorescein labelled Annexin V" (1995) J. Immunol. Methods 184:39-51]) % A¥X=
A4 BAE zedEY. Y3 vie|a 2RI B4 JjEe, AE g BAstE B o e w=ve e 2

S gelE=d olg" 4 vt (F3 [Swartzman, "A homogeneous and multiplexed immunoassay for high-

Ee peA A% B, mexs 2, g% 449

a-= L,

[‘E

FL’-

throughput screening using fluorometric microvolume assay technology", (1999) Anal. Biochem. 271:143-
511).

2ol gXE AlzHd 2E A= ATy gdstel Exb gdste] vhgst Wy ¥
(i) MRI (Rp7] &9 F7sh), (i) whe]Z=RCT (H5FE ©5&d), (iii) SPECT (& F=} W
o), (iv) PET (A=A "= & [Chen et al. (2004) Bioconjugate Chem. 15:41-
g (vi) ¥, 2 (vii) 253 94& %‘*05} 3}010“}7% 2L ﬁi‘ﬂi/ﬂ °£’5}E} ‘ﬂo“é%
A7 ZXE FAS =

1

o 2
3 N
5w
Yo 2
e 2

Ov
~
<
2

BN

X o
7y
>

T ot S

o

(s ooz, 33 HMJME Aedow Fqsiol e AEIA ur 3

e oot wes AAAwA Bk S an AEAE ek 539 4 5l
o e wiAleln, FAE 4 AX, A Felgsy Bl B 9%
R} A £ 1 AAS 48 ATl I A B8 B8 s BE

A &g wAFM; I 11 vhe tie FRHOEN J)5ete], wtoloviAe] el
CEIRERAEEE R “%i*é", AF Eol Frhel 2y wAGNA Crol % B

& @, wmebd, 943 melerbA: (1) 4 vl Bd, () E

SA AR & 4G, R (D AR R W) GHL AT G AR 0D A
ol Al VT AN G vl ertAS) ol
A g, wnA ';1 G7h, % olel AHeIAS Fol % B W AW At (%
(1) Azel FAAeR Aol mAE Eewrh. MW grel 45, AL
BARAY 1 35 A rste,

- - — . - 3 11 14 18 32 35 64 68 86. 89 99 111
WAL E st 2AE WAMIAE, o3y H, C, C, F, P, S, Cu, Ga, Y, Zr, Tc, In,

123 124 125 131 133 177 211 N3 ] _
I, "I, I, "I, Xe, Lu, At, B BiE XFg. AT 55 o2 AHolES €A,

4 DOTASF E3pAsE 4 k. ®@AH Ak, o9 DOTA-ZEelr = (4-Ed ou =R Eoln] =Wl & -DOTA) =
& [Axworthy et al. (2000) Proc. Natl. Acad. Sci. USA 97(4):1802-1807]1<2] Zx}el whe} ofw]=wld-
DOTAS olaZeFIFER¥advolE (Z=glx] (Aldrich)E ZA3AZ 4-Zeon g2t (ZFF7)
(Fluka)) 3 WHgA1A Axd 4 vk, DOTA-ZHolm= AJok2 A 2H|Ql 24 A9 fa A=H< ofv =
Abd} gES-ste] A Al 5 EFEASE =g AlEet (&3 [Lewis et al. (1998) Bioconj. Chem. 9:72-
HolEst ©A EA] Aok

o

Fﬂl =

10 o
9

e =
&

» o oz o o

M ox, T & o off [ oX of ox o P

o rir

=
=
o,
N

N
N

)

o>
a=
=

o

Ny
-~

oN [o
ts K
rir

N2
=
il

fr
1

:[o
o,

0 ot
rkﬂ I
ﬂ

&
1>
2

-8
bm_&iu
N

O

Iz

Gl

22

] O

29

H-A5H A,

)
)

Py 2o
3o
L S
z M
oo
S
N
P
r°"
f
ia]
= R o
2 HL of

4o

2 1% o o & 2 fo T X rlo XNoml oox
o
=)

X ooy ot

861). 2 , oIS S°] DOTA-NHS (1,4,7,10-H EgtopAA S RE=HZ-1,4,7,10-E E}o}
AEAE Bie (N3 EFAslon = o x| 2)= Aldgoltt (o] ARA| S, v gabas dehs) AL
BT FA" FAE AT F&A 24 e TEF 24 T FAY AIAY F4E A 2 d¥He=

N AR 23] viAE A

2 &% 4 vk (F@ [Albert et al. (1998) Bioorg. Med. Chem. Lett. 8:1207-
1210]). A" vAA-FELe =

AE el ok & 7 STk

AE|= gA WHol FAHo| vk, 3 [Haugland, 2003, Molecular Probes Handbook of Fluorescent
Probes and Research Chemicals, Molecular Probes, Inc.]; [Brinkley, 1992, Bioconjugate Chem. 3:2];
[Garman, (1997) Non-Radioactive Labelling: A Practical Approach, Academic Press, London; Means (1990)
Bioconjugate Chem. 1:2]; [Glazer et al. (1975) Chemical Modification of Proteins. Laboratory
Techniques in Biochemistry and Molecular Biology (T. S. Work and E. Work, Eds.) American Elsevier
Publishing Co., New York]; [Lundblad, R. L. and Noyes, C. M. (1984) Chemical Reagents for Protein
Modification, Vols. I and II, CRC Press, New York]; [Pfleiderer, G. (1985) "Chemical Modification of
Proteins", Modern Methods in Protein Chemistry, H. Tschesche, Ed., Walter DeGryter, Berlin and New
York]; 2 [Wong (1991) Chemistry of Protein Conjugation and Crosslinking, CRC Press, Boca Raton,
Fla.)]; [De Leon-Rodriguez et al. (2004) Chem.Eur. J. 10:1149-1155]; [Lewis et al. (2001) Bioconjugate
Chem. 12:320-324]; [Li et al. (2002) Bioconjugate Chem. 13:110-115]; [Mier et al. (2005) Bioconjugate
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Chem. 16:240-237]& #=z3ic}

i 2He T RoloE, & ¥ iy 9 AAHZ ixE HFE = L uldoM s FF I oux dg
(FRET)o] dojudt}. = EE 7= AR 5 w39 o oaf o7i5x Ao wrjoN BHEE = de A
# 2% o)% (Stokes shift) & AUAE 447 w& AA VoA Adse 94 d=eltt. P 4=
o= Add Wk (Fd WESA)S e B4, g5 5o Z2FYAY 2 2dvl, F o5 frA T
ol Jtt. FF FEHE TN FEHE F9 A EoloEel o FiEAHoR e FosiA AAE 4 .
FE| =2 FAEGA == Z2EolAlo] o8] AaA 7|, HEISE oz dF Ao T H4E 5

wowel B4 AL AsE AAZA AgE FE ek o] AgelA, EAF FAE 9
g3l ATE| (Sephadex) 4 i o7bAsh 2 mAl ol
she AER AEAY F, AAAE AAD AL A0
Agd g A, 37 FAe 0y
= 153

HolAlz5E dds WEAA

A RS THE A
DAY, (1) BA Alefs} wbgste] JA-%# FHAE AT =+ AW, == (1ii) F7] A wkEstho]
AR ZAE AT 5 9E WS B500E nawd. B4 A wsd wErlzE, wdlvs, ¥R
OHAY, ool @ Eop Eou] = ZHE (B S0}, NS, N-3|ES A% E), o] 2E| o Aloly

o|E, =3¥d FRfo|E,

drtudoelu|=, Ei= 27 A, dE B

El N'N'-HEZMES2E HEHGZFoEZHYE, HBIU (0-HIREFolE-1-Y)-

NN N N -HEZHESR2E AAZFOREATF0|E), X HATU (0-(7-olA A REgo}E-1-9)-N,N,N' N'-H]
EfWE 2y dAEFoR I TolE, 454, o7d 1-s|=ESAMIREZoLE (HOBt), ¥ XA NHS
2HE AF37] Hg N-slEsAlsloln =] dd 23E7 ghgAfl oz y] FAFSA 7Y, HYE A=,
¥4 2 A BA9 AW 243 L FAte o AZYHH FA-FA HFAEZ 1 AR 4T 5

>
=}
_(

Atk o FAs 2 AZE AR TBIU (2-(IH-AFEgolz-1-9)-1,1,3, 3-HESE 25 dAEFoR
ExHolE) TFFH (N,N' N" N'"-HEgWE 2y 2-Z 20 2-dIAZ Q0 2 ¥ ~Ho]E) PyBOP (WXEgoo}ZE-
1-4-FA-Ef - Ee-E 23 F AEFLEXAFO|E), EEDQ (2-o5A-1-0 ZA]7t2 R d-1,2-1]3]| =
2HEd), DCC (TN Zz827tE ol E); DIPCDI (HolAZgFstrr]oju=), MSNT
(1-(ANgA-2-2 ¥ d)-3-UERE-1I-1,2 4-Ezlo}ZF, 4 ofd x4 Fgol=, & Fo] Ego|aZ 2 dMAl
sxd FRgo=g xg

—

QFabell gk vl e El-Tejo]n=e] 33}

o

rr

Il

E|QFab 54 34A 9]y o] gk Fabel &3] AAH ez Cys ¥ H2A T it
2 ] EAstel ggstoltt. weEbA, E|lSFab FHES 97 EaTEA X

=

& ol

X
lo
riy
Hoox
o

5

1

293t (3 [Chang et al. (1987) Gene 55:189-196]1), E]2Fab ¥d S

=
=
™
. Zebo] AlEE A FEEGith. EjQFabs ©d G AlvtEs ZE A g4
]

=4
Fabo] o]=¢] wkg-A ElE& 7|5 419

o
- =
HeA opE B AL 8T

pud

(]

|E-

2
[
N

=
ol ol
- -

Qb
o

3
o

2Fab L-VI5C, L-V110C, H-ASSC, 2 H-A121CZ @3 A7|3, whid-G Aotz 2+l I 2nbe 189
Z |
7+

AR (A &2 B Ad Fx). AAd dwEs 3 (DIT AR 2 B-384d (DIT $ls) =
4] SDS-PAGE A “goll A Attt oE YA, o7d BE (Me-w 20 Eders) S Aol AL-§31H
Oevds 718 AAT & dvk. SDS-PAGE A RAC2RE E]JSFabel F8 (¢ 90%) #3o] wakA] Fe= gl

L (07
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= 3, ofAl¥ hudDsFabv8e Ao vkl Je| (47 kDa)Ehes A& 458kt
QFab (A121C) ¥ ©FA33 hudDbFabv8s 100wl Zgke] vl ul-dgoju| =9} A7 &9k A
a1, W] QE Y Fabg ﬁwi—zoom A olzt 27 ol 2R o] HAl WA

Fab 3 B3 Jojge] e Her-Teolv= (Ee fr2] A=2ay Aoheziy Edsh=d 83t

T 5% A YgEe RAStel EQFab WolAlel 549 #ATE HoFt. 34 §¥e] gle
hu4D5Fabv8 H hudD5Fabv8-A121C (E]2Fab-A121C)E T&@AI7]aL, @M A-G o722~ BHIEE AREshe] AAS
ol 1008 = o] wled-HHojn|=e} QlFulo]dstlrt. M QEIFSE Cys 22 EJQFab 9 H]-H| S E
dshel ofAE Fabel ~EREMY 9 HER2 AdHS Hlusklth. HeW HF (EPeH|d o] 45 2h-8) 9]
A 9 o]=9] HER2e thdt A3 S ELISA ¥4 o8 ZYEHYSIATE.  Z12+2] Fabs 2 ng ¥ 20 ngoll A
Al g etairt.

v Q Eld 3l A121C E]SFabd oFA3d hudD5Fabv8el i3t HER2 A #Xat3ict (= 5). k3 Fab ¥
A121C-E]2Fabs A o7 Zd I2velE1ddd o3 AAArt. 279 AES ¢4 F-Fab-HRPE 2% A
2 A}g38kE BLISAOl os) HER2 2 ~Eein|d Agtel] dis) Aldstdct. F okdd O u) 2 E|QFab
(A4 ¥b22)& HER2e o8l FAMSE AFS dEpdIiey, 24 EjQFabo] ~EfEpHY A3S fA8qlth. &
2 WMage o] AEFEH|de] Ao Ahgo] H-H|QE|dstE ofAE hudDSFabvel Al #HEEHATE (=
5). HIQEY3}E-E|QFab (A1210)¢] 2 ~#HAEY (LC-ESI-MS) #4241 oF4d hudD5Fabv8 (47737 ©&)3}
Hlaske] 48294.5 @EoA T8 I A7 AAPEUTE. T A Abele] 537.5 @E Aol FEEtA E] 2Fabol
e T weE-dyen =] Agsrt, A A~FEF aid AIEA (LCESI-HE AY A~ EF
A) Aype w23 4gtd ved B AEA 239 Cys A7)l duheE AL FeAsint (% 4, Al 3).

l

O

=27 —T—1

Rl AF HES (ABP)-E| OFabol U@ HleE-elolvEo] B9 ol HE

gl A3 o] AE 24 oFs BEAS MAAATIE afAR Y ¢ drk. EETS Aol A
7P TR whgoeltt, g3 4R A FE= (ABP)E 237 &4, AF 2 ko WA ¥x3tsle], g%
H g Tl dde okFshs BAA 5 Stk olE FEEH IEtuiE e AEe @4 45w A3
El= g Eold Hulo] o5 =49 5 v} (US 20040001827). U] A4nw Ag FJE=2 3% t|~Z
gol 23z s sttt (3 [Dennis et al. (2002) "Albumin Binding As A General Strategy For

Improving The Pharmacokinetics Of Proteins" J Biol Chem. 277:35035-35043]1; WO 01/45746). ¥ wgo] 3}
SHEL2 (i) ¥3 [Dennis et al. (2002) J Biol Chem. 277:35035-35043] (3 III % IV, #o]#] 35038); (ii)
US 20040001827 ([007619] M<E 9-22); Z (iii) WO 01/45746 (Ho]A] 12-13, A E z1-z14) (o5 EF HY
of Fam xE3rE)el wAE ABP A EE EFH3T

Pyl AT WE=E Fab Fe) 2ol 1:19) shetrEd wlg (1 ABP/1 Fab)2 §AA 0 A
(ABP)-Fab® X249tk o5 ABP-Fabs} &H-wle] AFE E7] B vhg-2oA of5e] w7|E 258 232 5
THIZIE AR YErEth.  wEha, 7] 71 Ag 9S4 Cys 27]= o]5 ABP-Fabdll E=iw i, X23F Aok
o] Rol-5olH HF 2L olFe] AU FE Aol AHsd & vk

oA AQl ARF A HFE = MES AE 1-59 EAHE otv|xAit AES 23R T oldf AsE A= e
CDKTHTGGGSQRLMEDICLPRWGCLWEDDF A4 1

QRLMEDICLPRWGCLWEDDF A4a2

QRLIEDICLPRWGCLWEDDF 43

RLIEDICLPRWGCLWEDD 44

DICLPRWGCLW X455

Rl A A= (B AL TEe] T (ks AE, B, &, A4z, Andgel B Ao n e
dETlo] Kd (E7]) = 0.3 pMez ZAgsict. 457 43 o= SR d3dsts 3oz X4 =
o} AAetA| ¢k, Bl 2.3hre] W] (T24)S2H=Th,  ABP-E] QFab A< BSA-Algz s Aol 4]
& Fol o]d el JlAE nhsh o] MeEl-Fuoln= M P rrE)x-5200 7Y ARehE T AA
o AAZE FSIY. AAE nEddd amde A, oI Pdur FEHT AT (HA 4
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4).

T 6 4R A% ME = (ABP)-E] QFab Wol4e] EAS wojFtl, ELISA #2418 $=33}o] ABP-hudD5Fabvs-
wt, ABP-hu4D5Fabv8-V110C & ABP-hudD5Fabv8-A121Ce] E7] &4iwl »E=gin|y @ HER29e] 23 58€S A
okt vl QEld3tE ABP-E] @Fab ELISA (& 6) B Hlolzo] A3 593 &4 (i 3ol o3 gld vt
9} zro] &xwl 9 HER2e] ©FA)E ABP-hudD5Fabv8™ AR kg Agte 4= gitd. ELISA ZHolEE 7|4
H onle} Zo] 4Ew, HER2 2 SAR IHSIGITE. &R, HERZ 2 SAol tidt v QE]dslE ABP-E]QFabe] A
S 3-Fab HRPE Z2Walgivt. B QE]I3lE ABP-E] QFabe H|-H]QE] 3l thx ABP-hudD5Fabv8-wt 9} H]
aste] ~EEE| ] At ¢ dolon, ojE Tdd Cys EAWIAIE F HolAof uis] AMEE R ABP-
E] @ Fabo] HI S El Zo|u|= fA}F E]QFabo} §-9] 5eold WAooz Hygdvh= e yepdt (= 6).

X3

B2 E]d 3% ABP- hu4D5Fabv8 oA ¥ 2 E]2FabZ¢] HER2 2
£7] GRE Agol e vokmo] Yoty 24

A kon (M's™) ko (87) Ky (0M)
HER2 A%
or3 g 4.57 x 10 4.19 x 10 0.0917
V110C 418 x 10 4.05 x 10 0.097
Al121C 3.91x 10’ 4.15x 107 0.106
=7 479 A%
orA g 1.66 x 10 0.0206 124
V110C 2.43x 10 0.0331 136
Al121C 1.70 x 10 0.0238 140

ABP =57 A% AH =

HoR, ANN-AY AUSE PA RoloEE i FTH AFS B TH) od FAN AdW
Sick,

Fabd 2712 f2 El& 7|& 2zt ABP-E] 2Fabo] %2t

Ade BE f9 (L-V15C, L-V110C, H-A88C B H-A121C) E]2Fab (A=H3] %7
7 Ak, = Zléiﬁ—%ﬂ SHAke] H-91 HolA Aol AMEE ) %
UrEMdTﬂr -V15CE 2EE 4 dal, AAE F Joy v vhs £Es zkev. e
110C, H-A88C 3! H-A121C ®eolAe] & 3l AAl 482 hudDSFabv83t frAbstitt.  uwhebA, ol& &
A= F7Fe fmﬂ AR g QAL Fab® ety 23] ElE V1S 7] & AxdE & do. ol
Asl, Al gl el e 7] B 4 el stuel Ble 718 F-F3ke] Fab #AHF 2719 BlE T1E
Atk (L-V110C/H-A88C % L-V110C/H-A121C). ©]& 27}A] o]%F Cys WolAE o], Felo] &d AlAwloA
AlZ1aL, AAsEATE. BAE v QEdstE  ABP-E]@Fabe] #AAHL wd Cys WolAet fFAM A
EEPs

Fabd 2709 ¥h-&74d Cys 271 22 a3E AT ( . A2 vewe] EAQE AEHERA-IRPE Al
&35t SAoﬂ o g loﬂéﬁ}ﬂ ABP-E] ©Fabe] Ag& ziﬂo% 24 Algstdtt (= 7). HERZ/Fab #41S 9
3], ELISA S o|EE HER2E FE&8}1, 3-Fab HRP® X &Walgth. SA/Fab 415 93], ELISA ZHoEES

o

=

|

T R
S o ©

-
(

lo
[

SA®R :mow -Fab HRPZ 23}t SA/SA 4S5 98, ELISA Zdo|EE SAZ F®Stal, SA-HRPZ
x 2. 7. ¥2Edst¥l ABP-hudD5Fabv8 Cys W o|A| €] HER2, ~ESJEM|Y (SA) o] s ab-&ol o
gk ELISA #4]. HER2/Fab, SA/Fab 3 SA/SAE= ©]E59 452-§o] 717} &-Fab-HRP, SA-HRPe <]s] EUE 5]
AtheE AL Yehdth.  SA/Fab Fabd ©d Wl o ® el EAE RUH Y3, Fabd 17] 23] H] Qo] SA/SA
A o8] RYUEIRHEAT.  HER29] ©]F Cys EAWolAte] AL @ Cys WHolAe} fAlSt (& 7).
ay, olF Cys =dWolA ol ﬂi?ﬂ HloﬂéﬁM AEE Fab #2413 1 =39 f8 & 7|2 s 94
Cys WolAle} vlarste] o #drt

, AdE A 93 )0 =dekdt. EgtaRFure] v Cys BeWolA H-ASSC, H-A121C 2 L-Viloc, ® Exf
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FEEuo] o]F (ys EdwolA] V110C-A121C Z V110C-A121CE CHO (xpeluyz SA~E] i) AlZoA 1 mM A
HAS shfsls axolA el dA[4 wrgo] ofsf WA T. A88C R0 1 Zd AE (450 aa)> A¥E 6
o}, A121C BRIl T4 AME (450 aa)> AE 7ok, VI1I0C EAWolA Ay M4E (214 aa)> A4 8
o}

EVOLVESGGGLVQPGGSLRLSCAASGENIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRY
ADSVKGRFTISADTSKNTAYLOMNSLRCEDTAVYYCSRWGGDGEYAMDYWGQGTLVTVSS
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTEPAVLOSS
GLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSEFELYSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSLSLSPGK
Xg6

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTY IHWVRQAPGKGLEWVARIYPTNGYTRY
ADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGEYAMDYWGQGTLVTVSS
CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLOSS
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSREE
MTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSLSLSPGK
Aa7

DIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQOKPGKAPKLLIYSASEFLYSGVPS
RESGSRSGTDFTLTISSLOPEDFATYYCQOHYTTPPTEFGOQGTKVEIKRTCAAPSVEIEFPP
SDEQLKSGTASVVCLLNNEYPREAKVOWKVDNALQSGNSQESVIEQDSKDSTYSLSSTLT
LSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

A48

& AN el wE, AsE 249 Be-salaniy FAE fol Az ohiwake 2t dr) b o
a9 HE (HLD 9-16) T st oS £},

Ediold | Ad ik

A40C WVRQCPGKGL A4 9

A88C NSLRCEDTAV A4 10

S119C LVTVCSASTKGPS Ad 11

S120C LVTVSCASTKGPS A4a 12

Al121C LVTVSSCSTKGPS A4l 13

S122C LVTVSSACTKGPS A4 14

Al75C HTFPCVLQSSGLYS A4 15

S179C HTFPAVLQCSGLYS A4d 16
EoohE AAgHd me, AzH 23E Ee-EdaREy A fE A2 ol e d) gt

Woge A Ad (M 17-27) F st ol e EFE
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=qdwold | A4 ANd Az
V15C SLSASCGDRVT Ad 17

A43C QKPGKCPKLLI A4d 18

V110C EIKRTCAAPSV A4 19

S114C TCAAPCVFIFPP A4 20

S121C FIFPPCDEQLK A4 21

S127C DEQLKCGTASV A4 22

Al44C FYPRECKVQWK A4 23

A153C WKVDNCLQSGN A4 24

N158C ALQSGCSQESV A4E 25

S168C VTEQDCKDSTY A4 26

V205C GLSSPCTKSFN A4| 27

ARE A, Eo-EfAREET [ob HolAE HE WA 2 HER2 A3 Ao s HAISE. = 13a:
ST AES 93 118 F HER2 % HRP EXH 22 Ao el v oEld3lE A ZAste J1E =S HosE
o X 13be (HFo2FH $502): H-YQEdslE ofld EfAFEFY (W), ved-dyon= A
H Eo-EgAREF Holx VIIC (v Cys), Al121C (Y Cys), 2 V110C-A121C (©]3 Cys)<] 450 nmol Al
o E3rol AES ol 1AW HER20| ek A3 =AS noFEtt. 479 e Igt HolAd 2 Exfpas
TS 1, 10, 2 100 ngoll A Algsict. 42 v EdstE F-HER2 E]2Mabe] HER2 A¥ &S Xt
t AL Yehdoh
T ldaEs TFE AES 93 3-1gG-HRPo] thal v ¥le] A3S Algst= mAE HER2Y ek vl Ed3ta
A A9 JME =Wg HoFEr, & 1dbe 2EFEN[H i AjdA] vjeul-wHon= H3E Ele-
EgaRay wolA ¢ wl-ujeEdstd okl EfAFFYrel 450 mmoll Al FE X HES o|&ste A
=4S HoFr, HIZowHE 0= VII0C (¢ Cys), A121C (9 Cys), V110C/A121C (°]F Cys), ¥
Egafay 4ol Bl 1o EFaFT WolA 2 B EfAREFuS 1, 10, 2 100 ngell A A& 3F3ATE.
74L& HER2 E] 2Mabo] ¥ Bl WSAS Ztets A4S vehdn,

AN 2HAS EA 7oA AA 2H9 3-EphB2R Al £¢srgitt.  2H99] ©d Cys EdAWolA H-A121CE CHO

(Apoly = —”iEi wa) MEAA 1 M A2=EHAS it wiXdAY dAlE a9 THAF .
3 A (450 aa)S ML 289|t}.

EVQOLVESGGGLVQPGGSLRLSCAASGYTFTSYWMHWVRQAPGKGLEWVGFINPSTGYTDY
NOKFKDREFTISADTSKNTAYLOMNSLRAEDTAVYYCTRRPKIPRHANVEWGQGTLVTIVSS
CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLQOSS
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSREE
MTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQOGNVEFSCSVMHEALHNHYTQKSLSLSPGK

A4 28

ANzHel 22k ElQo-219 Al fE Al=ERl oluAbS Zh= E17] Fe B 9 T4 AE (MY 29-38)&
xgsin,

QoA | Ad ANd Wz

V273C HEDPECKFNWYVDGVEVHNAKTKPR A4 29

V279C HEDPEVKEFNWYCDGVEVHNAKTKPR Aﬂ% 30

V282C HEDPEVKFNWYVDGCEVHNAKTKPR )ﬂ% 31

V284C HEDPEVKEFNWYVDGVECHNAKTKPR A4 32

A287C HEDPEVKEFNWYVDGVEVHNCKTKPR A4 33

$324C YKCKVCNKALP A4a 34

S337C IEKTICKAKGQPR A4 35

A339C IEKTISKCKGQPR )ﬂ% 36

S375C KGFYPCDIAVE A4 37

S400C PPVLDCDGSFF A4 38
T 162 mAE gd A AoAe AA S 209 ofAE T} & 2H9 E]QMab Fe WlolA] (HZo2RE =0
2, #e 1-9): A339C; S337C; S324C; A287C; V284C; V282C; V279C; 2 V273Ce] w]-3Hd (%) 2 39
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(M) WA SDS-PAGE (Zgletadoen= A A719%) 4 BoFEr. 5 A9 e A7) v dy=,
4w go] oF 150 kDaolar, w3 wo] ©F 50 kDaolil, 7 o] ¢F 25 kDaolzh= A& UERATE
% 17a5 A" @E A oA A Fof 219 E]QMab ®olA (FHFoZHE FHoz, ol 1-4): L-
V15C; S179C; S375C; S400Ce] ®l-3gl (=) % 3 (§-5) WA Zgoladent A HY|Hds #4& H
Frh. & 17b A E @ A ool AA Fo] Frke] 2H9 2 3A5 E]SMab WolAe] H-39l (HF) 4
e (4DTT) (5-5) WA EZEjoladei= A WY A4S HoFErh, 2H9 ElQMab WolA (Fab #%F o}
2} Fc F9uDE 71AE wkeh o] wdA7IaL, At & 16, 17a B 17be]l UrEM upe} o] BE o
W42 SDS-PAGEC] o]0 H3s 9% vk3A EloMabs A3ty 918 AAlo] 119 3k 9 sbsh AA} Aol A

AU (HAl 12).
AzHRLS 54 A7|olA A3 345 F-MUC16 Aol =i8kgitt. 3459 @4 Cys &AW olA|l H-AI121CE CHO
(zlelyz fzE] Wa) AEZAA 1 ml AZ=EIRIS sk ulAelAe dAlA dgdd o5 dAAH .
A121C 3A5 EdWolA S AE (446 aa)S A4E 392 X33},
DVQLQESGPGLVNPSQSLSLTCTVIGYSITNDYAWNWIRQFPGNKLEWMGYINYSGYTTY
NPSLKSRISITRDTSKNQFFLHLNSVTTEDTATYYCARWDGGLTYWGQGTLVTVSACSTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLQSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVE
LFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGK

Ad39

Al="Ql 22 Bl 9-3A5 F-MUCI6 A= frE] AlZ=EIQl obrx=ibs Zhe 7] 7 99 4 AdE (AE

75][—
40-44)5 %33,

=qddold | A4 Ad s

F45C NWIRQCPGNK A4 40

A90C LNSCTTEDTAT Aqd 41

Al121C GQGTLVTVSACSTKGPSVFPL A1% 42

Al175C HTFPCVLQSSGLYS A4E 43

V176C HTFPACLQSSGLYS A4| 44
Al2El Z22E E]2-3A5 d-MUCL6 &A= f2 AlzEHIQ olv ks zhe Shr] M 49 A MY (AE
45-49)& F3F3It}.

=qddold | A4 Ad Wz

L15C FLSVSCGGRVT A4 45

A43C QKPGNCPRLLI A4 46

VI110C EIKRTCAAPSV Aqd 47

Al44C FYPRECKVQWK )ﬂ% 48

S168C VTEQDCKDSTY A4 49

E] QMab®] ElE& WHEAd

A, 166 A2E9 228 FA) (FMab)e] Be weHe MeEds 9 2EgEuY agel o S4sd
o veg-geelnEs SoldoR HFW EeMbd 2AAYs] As Axw BE A4 s
o] AR, FAE Y SDS-PAGE oAl £A18taL, HleHe] EAE ~EFEH|U-TRPE] <l

) Boldoz mawagd. ® 189 vehd uksh gol, AEYEMU-RP AL o 24H (ys

wlol
A7t AL EAG] el B e Al BAHD, opFelAE FEAge] e gom, o)t He
e WolAZk 228 Cys WlIA MRS Holdew RPAATH: AL e, = 188 1Y F-lgt-
HRP (% ) 9 ~ERIERE-RP (3H7 ) gl A9 £3 Fo #99, Ve Dt € e-1g6 Mol A9

A BAE HojFErk, g9l 1t 3A5 H-A121C.  ®IQ 28 3A5 L—VHOC. Eﬂ?l 3: 2H9 H-A121C. #|<1 4: 2H9
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L-V110C. @91 5: 3-EphB2R 2H9 &, ok¥ . Z}zteo] EdAdolA] (< 1-4)E HRP #H&3 A 3-1g6o 2
3 2 (), ol A9Ad F Hstert A EATE AS vERdT. IRP HAEH 4 1 é% MJ‘L
€9 Y2 =

1 =

AAE Fdssinh. el 1 H 3ol A~
= 2 R 4ol M Az=HIQD 22 FA e
ZHQl EdRo]l F-9l= vow-deolu|= Alofd} A 3E Tt

%= 18] E]@Mab Al&EIQ] el A S 2H9 VISC RelAle] LC/MSel o3k 242 Bl w3l A=A #A

Z5
QMab®] H|QE Y LC/MS A% - HL 84
2 Mab ® o] 2Mab 2 H2E 9 £
2H9 wt 0.0
2H9 L-VI5C 0.6
2H9 L-V110C 0.5
2H9 H-A121C 2.0
3A5L-V110C 1.0
3A5 H-A121C 2.0
Al =HQl 222 g6 FAe B Z=HQl, 5 Fe d9olA F3dsiqlet. vkt ofniil F95 Al 2~H ] §-9
2 AZAT| 2, TR EddolA], S Azl 223E AAE o5 L WkAd tis] HIlsIG . HL
Eld 3l 219 E]QMab Fc WolA S ELISA AN 4w ~ENeu|dd Aol o] EFo] 23 HRP Aol 23
El& WAl i #Hrlsslg (= 19). ¥4 B 7E Cys 71E wE2A =329 str] 98 ELISA #A
S FHs¥t. = 19 MEFE dololm el EAE viel o] AEER|U-v] 8 A5 A28 F-1gG-HRPE
z2H3 Fo] 450 mmolM e FFEE AT EUEHEAT o] A= 2H9-E]QFc o)A Vv282C,
A287C, A339C, S375C ¥ S400C7F &3t WX Hieo] & wAdS Zevs S EAdsiah. 209 El2Mab Fc

HolAle] wew Hitel AEE & 60 Harw wpeh o] LS/NS Aol o) ARSIk, LS/NS w42
A282C, S375C 2 S400C WeolAl7l 100% W &¥ HFHS zbir, V284C 2 A339C7F 50% HES Revhs AS 2l
shglem, o= kg Al=HRl Bl 7o) EAlE dehdith thE EeFe WA, ¥ R, ok 2H9E vl
A Mo EdstE Y e 2k g

X6

2H9 Fc E]2Mab®] ¥ @ E|d3s LC/MS A%

2H9 B2 Mab Fc ¥olA |HHYE %

V273C 0

V279C 31

V282C 100

V284C 50

A287C 0

S324C 71

S337C 0

A339C 54

S375C 100

S400C 100

(k33 2HO) 0
E] 2-4D5 Fab 7] ®olA|] EHE& w4
&-ErbB2 A 4D59] theket AlxE|Ql ZZE A2 WolA| Fabe 43 8Ye % 89 PHESELECTOR A& <3
ZA9 upel o] 0.6 2 J_HJL} 2 HE WA @s e v WHolAlE AlFetdtt (R 7). 3% 79 H

2
lo

L WA 7S HC-A121C o A H|QE|LE R FAEE 10062 HAAE F24) 4D5 E] $Fab ®olA (HC-
A1210) ol A3l gdsbstar, WiE& o= EAISHS
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* 7
4D5 ElQFab A4 WelA 9 B& w34 g gk
4D5 E]2Fab ¥o] A & B8A &
(%)
V15C 100
Vi110C 95
S114C 78
S121C 75
S127C 75
A153C 82
N158C 77
V205C 78
(HC-A121C) 100
(4D5 kA 9) 25

I

A2 E-EA A

el AR B (DDA 7123 oAl o)y Aoke mwFRY FA (nb)E TFE PR g 7
HAst= 91al A}ﬁObiDP g2 SAH B (N'—{5-[obAE (3] =) o] .= ] 3 E }-N-[5-({4-[ (5-°}7]

) (3| EFA])olH| i |-4-Z A F el e bolu| i ) HE [-N-3| EF A s 4lof| & (CAS 55 W& 70-51-9); 3
o3 FAM ]Z:ﬁﬂ%/\}‘i B, DFO-B, DFOA, DFB E& dHA#E= IR E)v e e gol ~2EFEW A~ I
222 (Streptomyces pilosus)ol 93] A vheglo} Ald2 oot} (E 20 %) . dadESA B A
AZHE dode] HE AAsty] 9l AFRH= Aol EstAl =4 ¢ &5 e (Fd [Miller,
Marvin J. "Syntheses and therapeutic potential of hydroxamic ac1d based siderophores and analogs"
(1989) Chemical Reviews 89 (7):1563-1579]). DFO-Be] wldeo]E 2 Alddtt. Hzxo A2 N-(S-ohA
EDE] QofAd-Df (SATA-Df) Z 24l SFallellA e-ofu]x= 7]o] F-2g ddoln|= 7], 4-[N-EH o] =g ]A|
S2AN-1-FF 252 olE (mAb-SMCO)E dlZdlo]H e mAbE AFE3Ste] 3t (& [Meijs WE et al.
"Zirconium-labeled monoclonal antibodies and their distribution in tumor-bearing nude mice" (1997) J.
Nucl. Med. 38:112-8]; [Meijs WE et al. "A facile method for the labeling of proteins with zirconium
isotopes" (1996) Nucl Med Biol. 23:439-48]). Zieiut, A" EleolH= A (mAb-SMCC-SATA-Df)+= 37
To ¢zt AN EetAgsldnt (3 [Verel I et al. "89Zr immuno-PET: comprehensive procedures for
the production of 89Zr-labeled monoclonal antibodies" (2003) J Nucl Med 44:1271-81]). A4 F4E&
(Suc)® WHHE Dfo] 7|&3te] £ thE dA[AQl opne WA olftsd A o|HE AESte] DI ofv= 7]
g Ztesdrtos dEA7|a, olFe] 2,3,5,6-HESEFRAY 22 (TFP)= AR, TFP-N-
Suc-Df (&= £ mAb2] Al e-olv Z]ol AZHAIZ]AL, FAE mAb-N-Suc-Df & “ra Ay o] ESIA|
2o, AAdE ¥ 7r-mAb-N-Suc-Df = A sty zAd e b5 a9 AAEEE wp9-2olA mAb-SMCC-
SATA-Df ¢} wlwatdth (31 [Verel I et al. "89Zr immuno-PET: comprehensive procedures for the
production of 89Zr-labeled monoclonal antibodies" (2003) J Nucl Med. 44:1271-81]). =z&J4}, TFP-N-Suc-

Dfe] Az Fe(111) BFARAG s=2rolne 7o wEE Bew s, zrzo] Ao =5 Ho| ETAZ
Aeetel Ae AANAR, vhiA PHe ARsln, dadsnozye Ao BeAd AA 9w -
Aol Est F&o FAAN dFs A F de J/Y SSAZHH EITAY B4 AAY HPs et
webA], o] Folds A obn| = WhEA AJSF, p-o] AE] @ Aot o] BRIl A -] Au| 2] S ALe] 7l (Df-Bz-NCS)S Dfe E
Qo AdS 3 duiEEe E1s ffal Hel MEHAT (= 20 TY) (£F [Perk LR et al. "Facile
radiolabeling of monoclonal antibodies and other proteins with zirconium—-89 or gallium—68 for PET

Imaging using p-isothiocyanatobenzyl-desferrioxamine" (2008) Nature  Protocols, published
online:DOI:10.1038/nprot.2008.22]; [Perk LR et al. "p-Isothiocyanatobenzyl-desferrioxamine: a new
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bifunctional chelate for facile radiolabeling of monoclonal antibodies with zirconium-89 for immuno-
PET imaging" (2009) European Journal Of Nuclear Medicine And Molecular Imagingl). Df-Bz-NCSZ A}g&3}
of AzY FA APAE TFP-N-Suc-DIE AHgetel A28 F2 JFAS 5d 44 L 993 542 v
Witk 7ol @l e-olrlw 18 B3 FAlcte] AZYS A AHTWG o] Ausdont, 7 w4
¥ FAE AHEshE Baud 19489 2 AA o] FwPET A9 F7h whEA Frbstar ok (3 [Verel I,
et al. "Long-lived positron emitters zirconium-89 and 1iodine-124 for scouting of therapeutic
radioimmunoconjugate with PET" (2003) Cancer Biother Radiopharm. 18:655-61]; [Nagengast WB et al. "In
vivo VEGF imaging with radiolabeled bevacizumab in a human ovarian tumor xenograft" (2007) J Nucl Med.
48:1313-9]; [Perk LR, et al. "(89)Zr as a PET surrogate radioisotope for scouting biodistribution of
the therapeutic radiometals (90)Y and (177)Lu in tumor-bearing nude mice after coupling to the
internalizing antibody cetuximab" (2005) J Nucl Med. 46:1898-906]; [Perk LR et al. "Quantitative PET
imaging of Met-expressing human cancer xenografts with (89)Zr-labelled monoclonal antibody DN30"
(2008) European Journal Of Nuclear Medicine And Molecular Imaging 35:1857-67]; [Perk LR et al.
"Preparation and evaluation of (89)Zr-Zevalin for monitoring of (90)Y-Zevalin biodistribution with

2

positron emission tomography" (2006) European Journal Of Nuclear Medicine And Molecular Imaging
33:1337-45]; [Borjesson PK et al. "Performance of immuno-positron emission tomography with zirconium—
89-labeled chimeric monoclonal antibody U36 in the detection of lymph node metastases in head and neck
cancer patients" (2006) Clin Cancer Res. 12:2133-40]; [Aerts HJ et al. "Disparity between in vivo EGFR
expression and 89Zr-labeled cetuximab uptake assessed with PET" (2009) J Nucl Med. 50:123-31];
[Dijkers EC et al. "Development and Characterization of Clinical-Grade 89Zr-Trastuzumab for HER2/neu
ImmunoPET Imaging" (2009) J Nucl Med 50(6):974-981]).

A2zmg SEAY AAGHE £ A235-4% (LHeolEs)) =, ozid DIPA (CAS &% W& 67-43-
6), DOPA(1,4,7,10-dH|EgtolAA S 2 ev7-1,4,7, 10~ Etob Al EAY) (&8 [Liu, Shuang (2008) Advanced
Drug Delivery Reviews 60(12): 1347-1370]), AZ=2%evjeld, 2 <4& 7] (3 [Erker, G. (1991) Pure
and Applied Chemistry 63(6):797-806]; [Erker, G. (1990) Jour. of Organometallic Chem. 400(1-2):185-
203]) (ol&& 77 Eddd Fuz x3E)S 2330

AZ23y 534 (2) 2 & AT Zal SHdA e-obve 71E T3 £ AlZzEHRIY HE VE F
f mi-FRd A (mAb)E E3ste A (Ab)el HEE 4 Aok, di=f 4070 24 S (£3 [Wang L et
1. "Structural characterization of the maytansinoid-monoclonal antibody immunoconjugate, huN901-DM1,
by mass spectrometry" (2005) Protein Sci. 14:2436-46]) Tx 87 A|~H|¢l (&3 [Hamblett KJ et al.
"Effects of drug loading on the antitumor activity of a monoclonal antibody drug conjugate" (2004)
Clin Cancer Res. 10:7063-701)°] mAboll A FH@tol o] &7bsdlmz, F M-S mib HEA v 2 A3 w99
Hdste] B A At A F9 Ulo Al 2719 Mg HiAe AEsty A4S AAAE 5
= 33 (£ [Cai W et al. "PET imaging of colorectal cancer in xenograft-bearing mice by use of an
18Flabeled T84.66 anti-carcinoembryonic antigen diabody" (2007) J Nucl Med. 48:304-10]; [Shively JE.
"18F labeling for immuno-PET: where speed and contrast meet" (2007) J Nucl Med. 48:170-2]; [Tait JF et
al. "Improved detection of cell death in vivo with annexin V radiolabeled by site-specific methods"
(2006) J Nucl Med. 47:1546-53]; [Schellenberger EA et al. "Optical imaging of apoptosis as a biomarker
of tumor response to chemotherapy" (2003) Neoplasia (New York, N.Y) 5:187-92]), 31x] 4 W] A]2H]
ole] Wy Zad 4 wrE ATt (3 [Hamblett KJ et al. "Effects of drug loading on the
antitumor activity of a monoclonal antibodies drug conjugate" (2004) Clin Cancer Res. 10:7063-70])

oj# gt Al A|z~EHIo RS EARE S SAA iR g ol Ak w2 A ERlety] e A=A
774, PHESELECTORS ©]-&3%F 79 Seol4 Agte] HAs s dexow wixd A=dHlS FHiates =44
mAbS AFE3le] & 4= dt}d (US 7521541; 3 [Junutula JR et al. "Rapid identification of reactive
cystein residues for site-specific labeling of antibody-Fabs" J Immunol Methods 2008;332:41-52]). A3
d¥ A (El2Mab) & o] Fel 9deje] A slme] &4 we A ~AEE kAol ek fale & flo]
Ax5d FEol Fedegigdor 9 B Bolxoz HItEY (& [Junutula JR et al. "Site-specific
conjugation of a cytotoxic drug to an antibody improves the therapeutic index" (2008) Nat Biotechnol.
26:925-321).

rok
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Gus BRoRYE, 4o 94 FAL A9 B w4 NAE 2L Haol vl-Sold F47h aFAch, we
A, 29 Boldez MALEAN A~EH) 248 G4 (Eolab)s WAEA 9L A% Asw 9 wA x4
o oNolA tarzel w-Sold 4% A2HT & b ANBE NS 2= EdoAS ATE & 9
o ¥ wwel @ ZWe A D-7IAY HE WA olwbsd Aok welonEA 22 -8 A5 e 4w
(Df-Chx-Mal), HZRopdE-vl2u|e] $A (Df-Bac) 2 ofo] @ EopdE-vl2u| 2] S A (Df-lac) S AHEahs
EoMabel 9] Hold WAMEAE 918 oIt (£ 20). oM ANFEE o5 Ao] Eefariy

WA 9 B b FAE eA" e AdAd £9E & Aok (&8 [Fraker et al. (1978)
Biochem. Biophys. Res. Commun. 80: 49-57; "Monoclonal Antibodies in Immunoscintigraphy" Chatal, CRC
Press 1989]). EA-14-%AH 1-o]AE|QAlolyo|EMlA-3-vEt]o|eddl Ejolrlglelol | ELE (MX-DTPA)
A g WA F S AT AA A Ao EStA oItk (WO 94/11026).

7]

"BA" (L2 i ol A=23E A RolojE (Z) B A ©@9l (Ab)E AAste 384 19 FA-A=

g AEA AZOE FAsked AHEE 5 Ade 20/3sA e tibsA Eololfoltt. dA-A=2iyE HY

A (AZO= A=ag B A Adtshr] f% A WeTlE Ze BAE ARRE "dYsiA Axd S+
=z

2 5
A Af, A23F BA BoloE EE A2aF-3A

@ Sue, AL FA el EAlst A9 Axele W AAAG V1S 28 e ¥E 2
GAel AzEel Blee FA Fo DAY J)sh R, YA thF FHATE FHAT. FEF A
= = v

=
Z7% A= £33 [Klussman, et al. (2004), Bioconjugate Chemistry 15(4):765-7731¢] #H o] %]
I Al 17 WA 199] ZREZ wel WA #57], A SEenE Ei o-g=

’ N
HERde e YA Ao Bt A2mE-gs FA weE 5 Aok

= b AAGEelA, 2 ZoloEl: FAw Aol
TR AAGE A, Z BEololElE Aol Aoltt
spsha] 1 gAl-x 235 FA (AZC) 3FHEQ dAIHQ AAYHE s s
o)
i o
N=X=C—2Z Ab—S8——CH,C—Y—C—7Z
Ab—
o} P p

o
0 0
I —CH Cc—z
Ab——S—CH,C—2Z Ab—S
o
p

Q H i
Ab—S CH2IC|)—N—©—C—Z
p

(&7 Ao, Xa=

_57_



[0412]
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[0419]
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_CH2<:>— —(CHa)h— —(CH,CH,0), — —(CH2CH,0), CH,CH,—
I
Q = — (CHz)h—
—CH2-<:>—C—I}I—(CH2)n— —@—@ —(CH2)y=C=N=(CHz),—
R R

o] aL;
R > R
N/ —N—(CHy),
Y+ o] a1;
RE Z=HHoR || T (-G €ZolaL; ne 1 WA 129)
T O AAGHNA, A A ol EAEE A ol A My 7E Zte wked #57E
Zheth, A Ao {88 WAAA e dsle 2 AE stERd 715 AT old AlgEA ekt
FAS A 719 dHE A= FAG] A 79k wkgste] A Ul T AFE AT A
B el &3 WG Ve =aAE, 4], opnw, =gk, EoAvFtENE, =izl R A o
E, 3 olgi=giEg AT 0|2 dFHAE kurh. FAGY A 7' FAG ¥zt g
3 K95 A3t

_"’:
HA Aok 7%—‘3*3‘ ‘i%% %013}71] & IAY, ACE Axs7] fls) A= 3 ARl wEkbA, Ab-L
el :

B ki o] 3}eE-S 7] A]ek: BMPEO, BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC,
SMPB SMPH, < 3-EMCS, 4 X-GMBS, < 3¥-KMUS, 4 ¥-MBS, 4 3¥-SIAB, < ¥-SMCC, % 4 ¥-SMPB, % SVSB (&

Molud-(4-H]d & FE) Al Fo o] E)S AL&3la, H|Aa-Tdlo]u]= A<k DIME, BMB, BMDB, BMH, BMOE, BM(PEO).,
2 BM(PEQ)y; (Fo]2 vlolQ¥|aE=x] 913, "3 61105 d@woldF Z2X= 3.¢. v 117, 14 AH| A~
FA)E& Estsle Az AZCE WWsAl mEsht olol A A= gFerh.  Hja-THolu| = Ak FAFA
T A HAog EE-3f AEFF RolojE, A X ¥A %7& Ao gk Al=Eel z22tE &9 el
719l RS gttt A2 23" A, A=ZF3F Holojy, EA EE €A FAY EHE 719 weA
el Toln= o]9jo] ThE T|F7]E olo]QmolM|Ecln=, B2 RN ESH = H|d Igd, tsd=, I
d &=, o|nAolH|o|E Y o] LE| QAo EE X3,

O,

Q \ O o

A~~~ N A0 O

N O N (@) N
\ e} \ /

(0] O O

BM(PEO), BM(PEO);

T3 YA Aok o g2 A9y a9, dY B FEE vle] QAFo|IA]= 13, (Molecular Biosciences
Inc.) (M= ZFEIH=F Bro)E B3 9 & IAY, == F&H [Toki et al. (2002) J. Org. Chen.
67:1866-1872]; [Walker, M.A. (1995) J. Org. Chem. 60:5352-5355]; [Frisch et al. (1996) Bioconjugate

Chem. 7:180-1861; US 6214345; WO 02/088172; US 2003130189; US2003096743; WO 03/026577; WO 03/043583;
2 WO 04/03282890 71Al® Axjol] wel gAdE 4 ).
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[0420] ANAQ A Ake TS

bl
e
%
v}

|  N—(CH,),-C(0)—0—N

[0421] o 0
[0422] (3714, n2 1 WA 10 "9le] Agola, TE -H E=E -S0Nadd);
0 o
[‘EN@(CH%-C(O)-O—N;j
[0423] 0 0
[0424] (44714, n2 0 WA 3 "9 )

Q o R 0 ;
&/\O)J\O_’\; ; O@;\)J\N/\/\/\H/O—N ;
N H

0 d N0 o O

O o Q 0
74 . o)
g \/O)Lo/\/\/\[(o @ ; % z\/l/\)kOH
o] o O \ 0

[0425]
[0426] T e AASHA, A L2 v 239 A23F HolojHE A%
of BH A s RHA] AR FA FHe) FAD F 3
Medicinal Chemistry Letters 12:2213-2215]; [Sun et al. (2003)
11:1761-17681). A4 FA= Ao g A =23Fe] &8, 5 AZCY
AElel 23 GAE 0 kel WeH AZHS B 78 nashs
A4 BAR Ba RN 5 A
0427]  SA% YA Aekel 7] AN AAFEE FREAY Ak v
g A 2FF Rolofy A¢ko] FFHEE &gttt
o) (0]
CX
N/\)I\N/ 3
\ H
(6]
i
X= CHZOCHQCHQCHZNHCCHZCHZCHZON(CHZCHZCI)Z
0 (0]
CY.
N/\/‘kN/ 3
\ H
(@]
i i
Y= CHZOCHZCHZCNHCHZCHZCHZCHZCH(COZH)NHCCHZCHZCHZON(CHZCHZCI)Z
0 (0]
Ccz
N/\)]\”/ 3 “
\ Z=  CHyOCH,CH,CNHCH,CX3
0
CH,0CH,CH y)NHCH CcY
[0428] 2 2 2 2 3

_59_

ZIHSd 10-2012-0102625

tbsd YA mololElg Fal A

K o]ofE]
AL = A} (F3 [Sun et al. (2002) Bioorganic &

Bioorganic & Medicinal Chemistry
299 202 F . g,
Ao, el Az wolole &

Ws7ieke] whgoll o) 97h7kH] 2] A
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(2003) J. Amer.

ol
9 2,4,6-Ef 2B EE

o} (WO 2004/01993; 31 [Szalai et al.

(2004) J. Amer.
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L

(1)

L
o

[Shamis et al.
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ol
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olaL,

1
|
3

Ed. 42:4494-4499]).
;gts
13

=1
<

L
L
L

Int.

L

Aol vhe A4

e
Se fo Az

125:15688-15689] ;
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Soc.
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g2 11>

]
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2
Chenm.

P

A Al=HRL B 7]
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[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]

CAE, HE

=
hyA
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=
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TCEP (EF=(2-7t2EAod) 29 sl F2efo|=g AHEste] HA AkRe] e whgAde] Hes &
F ATk (3 [Getz et al. (1999) Anal. Biochem. Vol 273:73-801; <= wlx~(Soltec Ventures), ™=
A A =S wde]). CHO AlZolA dalses A7, A2Eel 249 Regzd 34 (B Mab)w= oF 500l
F5Fo] TCEPRE 3AIZF &2k 37ToA FHAAA MFA =dd Al2EQl 7)ok vjek wjAol EAsk= Al2H QL
Atelel FAdE e dsds A4S FAAZT. ¥ EoMabs 3AskaL, 10 mM PN EANGEHE (pH
5) FollA do]EA(HiTrap) S Zo]l Zdalar, 0.3 IFIHEFS T8l PBSE g8t dsy= 2
P B Mabell &A= Al=HIQl 719 A% (200 nM) =4 k2] (CuS0,) Zhell A-2oA whAl 18y
7] Absle &

o A€ DPE *@Hﬂ = 4 §‘r AA, R A 270 AFEE 5 vk, F9
J e 100

o
N
K=
Iy
Gl
Kl
ofj
K
! fetl
ofk
oX,
>
)
e 4 ooy
=

i
—
(@)}
Ir
iy
rd
filo
o
:01:1'
=
e
=9}
o2
i
fr
=i
n)
1)
.
r U
|0
>
[
i
rO
BN
L4
o
i"‘
it
Y

ot
O
o :
o, [1110 ‘(E
o
S
>
>4
=
rO
2
N,
>
o
1o,
2
)
O
).
Lo M’t i)
)
03_', = 1“ :’J:
p Mo o %g
o > flo =
2]y o
i m fr e
o 2 2
oX > o
-~ it
ot o i
£ e
oY
=
;O 2o
of o
2
A Lo
ol -
AN o
1l
N »
oxl [ off v ol *

to
=
Q
o
filo
ox
oX,
ofi
ol
2
o]
2
_?1',

89 -
Zr-DI-Egf2FFv AAe] Az 2 24

HoE 24 o xE 2 TFP-N-SucDf-FeE olxo] 7|Al¥ Aol we}t Alzstar (&3 [Verel I et al. "89Zr
Immuno-PET: Comprehensive Procedures For The Production Of 89Zr-Labeled Monoclonal Antibodies" (2003)
J Nucl Med 44:1271-81]), 58l & 3}&F9] TFP-N-SucDf-FeE A}&3lo] Egt~FFte] HFAIA N-SucDf-Egtx
T (UzAgsae] 1670 228 Hs 7HDS 58k (GF 8). DE-Bz-SIN-EgpAFFie 8uf &
] Df-Bz-SCNE pH 8.5014 AHAZHAIA F53FATh (3 [Perk LR, et al. "Facile radiolabeling of
monoclonal antibodies and other proteins with zirconium-89 or gallium-68 for PET Imaging using p-
1sothiocyanatobenzyl-desferrioxamine" (2008) Nature Protocols; published
online:D0I:10.1038/nprot.2008.221).  ®k-g-2 dxadg| A 2 47 225 2t Hwoz dvadoldd
Df-Bz-SIN-E g} FF0Hs Al (£ 1).

AT dgelm = A Ao S vk3A o]ysA ¥7] Df-Chx-MalS 523 g SAadl wagolE 2 SHCC
2RE Azt (& 21, AAle] 13). WHES A2oA 307 o] $udela, AYES B HIMA FA
ol& 45% F& = 95% ¥ £Lr vttt 8.54] & Y Df-Chx-Male ME AxE Eo-Exff~FF
el vk (& 21 AAld 17)2 1 h el ZEsHA vl&aAgLAvle] 27) #45 2t= Di-Chx-Mal-H 2-Egt~
B30 AAS Aot (F 1, & 21). BRREoY o2 2A (BDf-Bac)S 0CoA SE=9 -~
A HAH HAdgolE 4 HRRoAE HRulol=o] uh-gd o3 A3t (A4 14). AAHES HPLC 3
Al Foll 14% &2 FEIIGT. AR AlxE Ee-EfaRTy (= 21, AAld 16)9] 128] & <] Di-Bac
2o &Zsgl= 5 h el AT Dfo] 1.87] #AE ze JAFA Di-Ac-EH-EfARFHE ATt (&
8, & 21, NA] ] 18). HZwulolto] vt vk Mo H wgxiSo] HUl HEEAQl ofo] o wolAE %A (Df-
lac)E& S 3Gttt Di-lace Hl2d|g] AN vl dgo]Ee] kit FeFo] N-3|E=FA|&alo|ng ofo] o

LolAlH) ]EQH HhSo] o8 53% &2 AFEAT (= 21, AAd 15)., AAHES W EFEZHEH A
A Fol 956 2ol FER F5EITE. o|F 11¥] #wFo] Df-lace] WHE2 2 h ol Dfe] 1.870 #4t=

ol Di-Ac-E-EfAFFHNE ATt (i 1, & 21, AHAd 19). & %%‘#“4 73l
71z3ke], Df-Chx-Mal ZAME 3714 &3E & wheEA gk A|efoltt.  FHEWELA, B 7] Di-Bac % Df-
lac®e] 248l E WU} =& pH 2 B} 71 whs A7ko] B Q3 A3} %% o2 Df-Chx-Malel WH% o] 1h W

of %3+ AEe] pHol A BT, EF, FRopEClIEY ML e WEAS Ho-EstARTy T ol
B/ E A2HdY Bed 29 o8 FE gt

_61_



[0446]
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* 8

ThFE A%kE AHgeto] A2 DI-FA-EFLEFE RFA W 24 L &

Al % 2= pH Al % B3 Ak =9
[°C] [hr] [Df/Mab]
Fe-DEN-Suc-TFP 37 8.5 5 15 1.6
Df-Bz-SCN 37 9 8 0.5 24
Df-Chx-Mal 25 75 8.5 1 2.0
Df-Bac 25 9 12 5 1.8
Df-lac 25 9 11 2 1.8
89 N _
Zre olddl VAlE AEA HAE o] 8dte] DI-ETAREFH] BE A HOAR R9-AE2FH SAYoER

g A
A olEs}stit) (&3 [Verel I et al. "89Zr immuno-PET: comprehensive procedures for the production
of 89Zr-labeled monoclonal antibodies" (2003) J Nucl Med. 44:1271-81]). HMAMAEXH dwid s &< 2
9 geld AAsE, AE G v ool o3 apHE FHR wEANG. T AHA) $8, €%
HZF v&AE 1 99 aokeqitt. dwrAow ZAYolEsS}t £&2 80%E Zdsh, dlel® Df-N-Suc BAE
olnl &Hd B9 By FHe o A3 &< ZdolHE RnEsy] Y8 AFEE Fe(ll
Dol B4A% AAZR J&l B} e 588 dJY. 9 ZHE AMSSte DI-EfaFT wlolAe] A

= = a AA7E 747k BEAA AZEAT. O
2 8% AEAY EeE P 290 R $HER 9% Di-Ac A} HEH o2 Di-Chx-Mal-El 2-Ez}

9). SPBL NAP-10 2L A8 AA AT

!

YA EAE 897r-Df-FA-ESATER £&, BY L 2%

27 HAreLo A R 2= [%]
& [%] [mCi/mg]

N-Suc 60 2.2 98

Bz-SCN 81 2.9 94

Chx-Mal 87 34 99

Ac 84 3.2 90

YIr-Df-Eg AT Adae] A

=
AEA AxzE F-9 5014 DI-Y7-Ele-EdaFay A Aeshd 242 2= 460 o8] BT474
E =
Bz

o
-1 H -1 =
St AEFol ta A% BAE olgstel AP, F5EI K kg v-AFE ERAFFY (0.91£0.20

oD ¥t Chx-Mal HAE FqH3l= Ele-Eff2FF HedAo g K= 0.93+£0.15 nMe|laL, Ac

YAS Tt ATAD B G4E Di-BacE AHgatel AzE AFA AT 1.22£0.22 miolRa, Di-TacE
Agstel AzE ATA AT 0.87£0.15 el Arh. BEAA B B0 Ae Blo-EekaFrge WY
o HER2el Wit GAIe] AF Ashwe] JFL vAA vk AL vehar

ofnj= = E|og-dol AZAS 3= N-Suc % Bz-SCN HALL] oo Hud Df-g-A HA+= Algdd

ol Ax 37C dAHoA o3 At (& [Verel I et al. "89Zr immuno-PET: comprehensive
procedures for the production of 89Zr-labeled monoclonal antibodies" J Nucl Med 2003;44:1271-81];
[Perk LR et al., (2009) European Journal Of Nuclear Medicine And Molecular Imaging 35(10):1857-1867]).
Chx-Mal 2 Ac @ASe] “Zr-Elo-Egtnfry Ao g 370 nhg2 SN AR, A

Ag8 zrel fo% e 59 V) vel wAEA etk T He AgAlE egagion, Zr-Di-Chx
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Mal-Elo-Egtngivte] 49 sheg Lepel @A AgE zrel BF &4 2 Zr-Di-Ac-Hl e-EgtaRakel
S e Ldvel FA AFE o] Wi S2L UERT (5 24). nEAS B =¥ ¥4 (oplE
HE)o] Di-Chx-Mal B Df-Ac FA & RFolA #E=HAT.

AR wlo] 2 EPET 3 A4+3}

55} BT474M1 ©]Zo] AW (7] °F 200 mn)< R 20mta] B2 (2% 5ubE] % <
AU FARSIE. EEY AR A F 1.4£0.29 mg/kg°1 Akt =l Ao AR AR 9
A (96 h p.i.)e = 39 YERRQITE. AEE
o] g4 (G @8)e AXAH BaBe wme s HH%O] ﬂoﬂ 1 NeE FRE oy

A

(

g

deli He Wol E F47h SASGT. BERe AL 24 h vl AAdoR AASED, HeE A
% 2 4 & A

BN
>
=2
>
o
S
'm
_Y&
[
—m
N
u
ot
e
rir
H
=~
2
o
12
o
4t
S o
—
=

g g meled FAS 20 ol gel BEAA WA Dide AW 28 gk Ao
2 ok (oF 8%) o Wlehs, % o Ao W (E 10)E F

Mol Gae wbA) gold “zr-BekaRaw wold Aol A #AE oRte] Aol zhe we FY F
AT (£ 25). A7kl EdjolAol sl ¢ F45 BUSL, FAF 2uhol Avigkol £eln, G
AAZ QAF 14dho] Ho) FF-o)-Fo wlo] =St (F 10). EL /1A BFA " Zr-Di-Chx-tal-¥] -
EfaRFue 96 % 144 hop.iolA] obdl 71Ae] @A (Df-Bz-SCN 2 DI-N-Suc) ¢} Hluwste] 58 & &5
S YEIATE (P < 0.05). Di-Ac-E]Q-Eghxf3 el F F45 Di-Bz-SCN 2 Di-N-Suc @A} vlawste]
Sl3hAl A kot (P = 0.20), AL 24 h B WAl 8% Aol el RAHAS W felsd = 3
. 77k EdiolA e A S @A 7118 EdolMel s AS5E wkek o] wtgkont (= 26), Zr-
£ 24, 96 B 144hell M B2 "7} vlalske] ozt o =tk (P < 0.05).

£ 10
FAL Z 24, 96 2 144 hol| A o] 7 FTF Ol
ERR
ik 24h 96 h 144 h
N-Suc 1.8 3.8 6.0
Bz-SCN 2.0 4.0 5.7
Chx-Mal 2.0 49 7.1
Ac (Bac) 2.0 4.7 6.1

BT474 (HER29] 3+ & ) o|Fo]2#-& SKOV3 (HER29] 3+ & =F)olA o] ™ol [Dijkers et al.]ol ]3]
SAE A (33.4x7.7%1D/g)BH W EdolM e A F (15%1D/g)E WERNAH (&7 [Dijkers EC, et
al. '"Development and Characterization of Clinical-Grade 89Zr-Trastuzumab for HERZ2/neu ImmunoPET
Imaging" (2009) J Nucl Med 50(6):974-981]). eju}, 5.7 x| 7.19] % of & H] (3 10)= SKOV3
(7.69 2% vl B wDE Agtel FEE gt UEAAh. B Fro Aol FY mdl @ EeprRTy
of A Folgel 7| = dvk. wEbAd, BHu 52 H@A4S Zhe %é% AFg-8ke] SKOV3 (100 g, 4
mg/kg)E A&t [Dijkers et al.] Aol Hl8 foakAl 2 &4 (35 ug, 1.4 mg/ke)E _ZI_A}O}OAD} 1)
o] zpoli= matk SKOV3 =E (5-10%ID/g)7 Hmate] 2-3%1D/ge] Bgle] A#e|Ae] 2] “zre] mrh wro
T Ego 7198 = Ao, EFEAE, 3 [Dijkers et al. Zirconium is known to bind plasma proteins
(Mealey J, Jr. "Turn-over of carrier—free zirconium-89 in man" (1957) Nature 179:673-4]0+= A53 &
ol ug wWAIZF AFEA @gkom, ol olFd Fr|d FZeo] HaEvh (¥ [Fletcher CR. "The
radiological hazards of zirconium-95 and niobium-95" (1969) Health Phys. 16:209-20]; [Shiraishi Y and
Ichikawa R. "Absorption and retention of 144 Ce and 95 Zr- 95 Nb in newborn, juvenile and adult rats"

(1972) Health Phys. 22:373-8]). ZA} 22o] &g “7re d4shx Loum = Fru “zr-atxe) vy &
= A9 v-5Bo|ygog FAHe 7 (o]Z o) Dfell A= Zr@r Hludle] % dmdoe)] EdA-Zy o EslE
+ g RyE A9 + et

AzEQ 2R A AxuHe] BE A% e mwedud Aol dadsAn 0D Setiegon
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AN 717 9% 3744 E] 2 EolA Alcko] B9l oAlft), E]&-Eo]d Df-AlokS dlaue]Salwl Be] ofn)
Y 719 obdstel o3 14% (Df-Bac), 53% (Df-lac) % 45% (Df-Chx-Mal) &2 F53}il, E|-EgtaFFy
of HFAA 1 WA 5 h ol T 22® A2EQl Ao B9 Sold wgs A ATt. F9 Sold EHo-E
B g A o HER2°ﬂ o3 A% FHe v-wEy Efpagrue] sy st Di-WPE Eo-
EgaFFT (Df-Ac- EgaF3T 2 Df-Chx-Mal-E]e-Eg}~FF7H) S o] e 7141¥ Df-Bz-SCN % Df-
N-Suc F#E Argate] Axd A A h5eAl 1 h ool 80%E ZIels FEE CZrE Ado|EsA

Atk (= 22). “Zr-Di-Ac-E]0-Egt~EZm @ Y7 D Chx-Mal-E] S-Egt B :u 5 Rl nlo s 330
A e tAEAAS YERAY. T EE2 E=3 6.1 UF 7.1 tﬂ%o] iook g N W2 zr= 10-15%1D/g9)
T S0 =23 Al JEgAet 53k PET 943t 588 BI474Ml 594 =

~
Woll A LhER AT, AuEE o
2, A5t Aol olshAl dsaissta, el B Jlskel S5 wede AFsa F
3 AYolEd EAS YEUAT.  Zr-EXE A= Aol ekgstar, wl$- $-423 PET I3 EAS U
BRI, Di-Chx-Mal> Al2=HQl S2|E &3] Aol DIE JFAIZI7] {83 Aleko|xn
JlacEt} o8] o]d& Yeidct. AA, Df-Bac ¥ Df-lTacd A% 943 HES 98] pH 9 © 2 == 5 h3
292 3= Aol vl3] 1 h o] Df-Chx-Mal9] st Hee s F3F pH 7.58 Z8=2 sy, =3, F
9] Boldow “zr HAY xAE EJoMab ARAES AL ATolM PET A4S AL 99 fad wrw
A “F ®A® E9Fab AgA 9} FASHA AFEE 4= ok (& [Gill HS, et al. "A modular platform for
the rapid site-specific radiolabeling of proteins with 18F exemplified by quantitative positron

emission tomography of human epidermal growth factor receptor 2" (2009) Jour. of Med. Chem. 52:5816-
25]).

2 o) gA-X 235 AFA A0)= AEE 3 AEs do HA2=2 Fod 5 vy, AZCE AP F
og2 HATRE, & F49, I3k, S5, AWy, oRd, A 2 FAee® Fojd Aol

Ak A A

2 ool gt FgA-A2F3F JEA (AZ0)e] At AAl= AFHoz, A F&E= v AT v E &
7 H9 FAF FAPFES FEE, AT Fog, § EF2, AU, T FAE SR Axsit. vy
g o & 2ty FA-AE2IF JAFA AZ0O)E F430xE AA e FE9A19 FJE=Z Al 385
= XA, A4, EEA =E= AIAS U= %?}?}D} (#3% [Remington's Pharmaceutical Sciences

(1980) 16th edition, Osol, A. Ed.]).

S &x = sAA, "A, FEA e FAFAE AMEEHE Fold B FRoA FEA el A v5Adolar, kA,
A7 EAFOE, AEHCE, W tE {74 A, & Eof ofxmEHA F HESW; HEA (o
Ad), SeEtuAYHEAd Ry F2gols; IXHER SReo)s; Mxdsy FRefol=, Hl=dER &
2ol dE, FE EE Wl 4F; 47 g, G704 WY =2y =29 gl S dRE2AE Al
SR 3L D p-FHF); AEAE (F 107] ) vEh) ZEFE = glAd ) GAY Y g5,
At = olf IR EY; IFA FA, oOxd ZEddEEE; obueAr, o7dd SEAl, SFE,
ofx~mtEhzl, J|4EW, ol27d Ex gl 9EF, oldF E UE B53lE, dF B %3k, UheA E

g~Ed; AYo|ESA, ozid] EDTA; &, dAd FIZE2~, BYE, EYdas e 22HE; 9 34

o ; , Zn-ehalE Baka)); 2l/mis v]-o] 24 AWEAA, oY)

Ed (TWEEN)
-ErbB2 &4 Zﬂ Zﬂ

2~ (PLURONICS) " = ( =
7/04801011 ZIAE A 3, 7] B 2ol W)

F_{m

o} ==
27 EgA e Ag s B AE-lolaaga @ Fol-( m@uﬂa}zaaﬂ o) E}Olﬂiiﬁﬁc&l SIS
J E&, 4R volAz el vlelazd A, tuegd @ vhegd)el,

23 7]1%<& £33 [Remington's Pharmaceutical Sciences 16th

M AAE Az 5 Ak, AP AA S AT d= ACE reke Al A SEAI wEad v
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& wge] o AAGECA, ASEH 2 A AR EE, 99 dn, AR5 71 RolojE,
shehitg-5d 712 RelofE, Ea, B AW, ofest B X8 A8S ol 9dE A9 de AE
BAE e AZEHRl HEE Fd m4d 7 v dvdor, mAE AXERlD 2aE A, S "vlolert
7" EE "ERENE dolgle YA, dF 5o 3, AR, Ee o 4L 8, dFd 71, £ 24
AE FAE, WF, Ee AT AF s Folddh. ZmBHel By & ARF ARl A HEda, G
Hrebd o

/Kl}\‘lqﬂ

|l 4 e FHlE g AFEA ¥v % =g X (Aldrich) (M5 91245 497D E5H Y8t
Atk 371 94 HPLC Al&=8E AREste] AEES 4 2 AAE k. Al&=¥ A: #H =749 2 (Phenomenex)
BioSep-SEC-S 3000 (300 x 4.60 mm, 5 um) 50 mM PBS 0.5 ml/min, UV 3% 2 "WAls AE7] (PNT)7F &2
H; A" B LEub(Altima) C-18 (100 x 22.0 mm, 5 pm) 0.05% TFA + 10-50% o}FHIEYEZ, 0-30 min, 24
nl/min, UV #H&717F 2. A2AF A2 A7 23359 H 242 292 Ex2 8 (Onyx Monolithic)
Cis Z9o] &2 PE Abo] 9 2~ (Sciex) API 150EX LCMS AlZ=®l Aol Al Fafatqivt. wge] LCOMS w412 &4
| A% HYE Z2ie TSQ A9 (Quantum) EZE AteT2 4% 23544 (AR d9EE, AR T4 Alo|lH
¥ <9l4. (Thermo Electron, Thermo Fisher Scientific Inc.), USA) ZdollA S=33ldtl. LCMS #4 & 93 o
W AES 20 M HHLEHE (DIT)E 37TolA 1A7F &<t Agste] A Zloan S @ AHs &
stk AT 75CE 7FEE PRLP-S 1000A who]Z2wo] 28 (50 mn x 2.1 m, Z2v] fuese=, wg
QF Q1. (Polymer Laboratories, Varian Inc.), USA) ZdellA ZA=ZwtETHa] A stgict.  30-40% B (&0 A,
B F 0.05% TFA; &1 B, ofAlEUEZ 3 0.04% TFA) Q] A& FujE Algsta, S A TF
AFEsle]l A o]23A AT, HolHE daZEW (Xcalibur) Hlo]E] Ala®le] o8] HEa, YAEFHL
Z 2w~ (ProMass) AZEYS] (kvlE]ok(Novatia), W= FAXFT vk AH)E AMEsto] 33k,
NR ~ZEH L 208Kl A BFA obub(Bruker Avance) 11 400 ®3Z5AA dolr 7153tal, 83t o5&
MSel dhef Rarsigict, @l FeZ oWEEX nlo] @ LT H (Eppendorf BioPhotometer) (W]=f &5 ¢
~EWE])E ALEate] 280 ol SAsArt. “zre wzad SE-AEP(Menorial SloanKettering) 9HAl
B (03 585 F8)ZRE 470-1195 Ci/mmol o] MBS Zh= 1 M SAb g9 = V7r(1V) SAgolER 4
539t (3 [Holland JP, et al. (2009) "Standardized methods for the production of high specific-
activity zirconium-89" Nucl Med Biol. 36:729-39]). o]&ol¥tsd A SAlolud 4-[N-eoln] 2w ]A]
%E@.*&—l—ﬂ_ﬁi%” JolE (SMCOE Folz (M= dewolF FE)EHY F95taL, N-s=EFAs4lolnd

ole] o molMHO|ESE &= AnZ HHAY(Indofine Chemical Company) (M= 7AAF 2R 2)BRY 5
6}°ﬂu} NAP-10 Z % (Ao] #~A(GE Healthcare), USA)EFH 53}, ol EEZH Amicon Ultra)-

4 9AEE ZE (10,000 MWCO)E H&] Eo](Millipore) (v]=F #ALS=A L%Z Y E7hH 25 5330, Di-
Bz-SCN& WA ZA| &8 2 (Macrocyclics) (WaF YAl )2 HEH 5381300}

Aol 1 v ¥ st E]QFab 3+ 9] A

QFab-34 (5 x 107 7] 944 9A)S 150 Fheke] H] @ El-PRO-Zeloju] = ((+)-H] S E]d-3-2eo]n] E I e
vl 2ol g-3, 6-t] SAFS BRIt obwl . #3 [0da et al. (2001) Nature Biotechnology 19:379-382], o] wH}
oleHAEREA, AA.)FH 3N Ft A2olA v AIZ T, el Bl Q®-PEO-THlolv| =& WM PEG A
(3 WA 43])ol 93] v ew-F3e FAZHE AAS . ¥ LE-BNCC, PEO-olo] EolAd H| O El, olo]Q
LolAdE-LC-u]e¥, & u]QE-HPDP (Joijx mlolQHAERA], 9H.), B N -(3-ZHolndZayod)nQ
A’ (MPB, EdlEe} XE2H X~(NMolecular Probes), Hl= #|l&5 F7)& E&3, A|2=H<Q HE 719 94
AR 715 Zhe tE ASEE BQEdS AloFS AMEE 4 itk v eEds), oA 9 thaeA
B Aokl tig e AHA TEde EuEe ZREA0E eaT §1) ® A 2ek(Sigma) (M5 RF
g AJE Fo]l2)E X3t}
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HN NH

/\)l\ H Hﬂ H
A SN o
@ H ° Y\/\\ s

(¢}

H] & -PEO-ZHolu =

2 Al 2 PHESELECTOR A A

2 "d 4R (BSA), erbB2 AlxES] =Wl (HER2) % 2EEMH|Y (2 pg/mle 100 )& WA AZX
(Maxisorp) 96 ¥ Zd#olE Ao 7fHA o= FHEATE. 0.5% EL-20 (PBS )2 23t Sof n|QE|I3}

2 1]-1] QE| Y5 E hudDsFabv8-E] @Fab-314 (2x10° 7] A QUA)E 147F B A Lol A °1%H1101*46P o}
S GuFdo]l HEATHA (IRP) EAE 23k &4 (F-M13 A ¢]w) e pVIIT wud &) e} Ql5fsolA
aFolth. & 82 HER20| o3k Fab H+= E]QFabe] A3 () 3 ~Esiepnde] gigh v o e dsle 1:4 QFabe]
AF (3H)S E=AEHE =44 2d 98 PHESELECTOR A4S Avg g},

7 HRP WS Fdsta, FEEE 450 mmol Al SASUTH. B& vhgdS ~ESIEH| el tigF 0Dyso/HER2N
ol g

/\l/\] ] 3a E]OFab/] }:ﬂ-'&] \:ﬂ quﬂ

34B8, wl-ANA o], Fgo] FFolA FEAl E]QFabol FAHATE (+H [Baca et al. (1997) Journal
Biological Chemistry 272(16):10678-84]1). <&¥ A3 #21S PBS (EAMWOIE &% dAg)o AAEA 7|
AA AL 312 mlol LT Tl AT B8l FIAA FASL, HoFabS Bl G AvEs (opHihE
AFR3lE Hsle AZefE el o8] A,

QFab L-VI5C, L-V110C, H-A88C, @ H-A121CE @t 7|a, w@rild-G Aoz 28 A2ulEad <)
gAY, Z2]alm-Fab &8 26 WA 300 EAskar, tiy-Ee] 9EA dEle 28 31 WA 340 EAst
ATk 9FA FEjE o]Fojx EES moa, oFAF hudDsFabvs8¥t 7] SDS-PAGEC] ©l&f wAlskal, #9
(DTT 5% BME =41 2 6= (DTT Hi= BME A1) ZAclA SDS-PAGE 2 AollA #4313}, Al121C-El&
Fabe] 7 of 3} £2& H|-3k¢] SDS-PAGE ol A 243t

QFabs 7] 71A1% whe} o] Bl ®I-PEO-Teoln| =9} HHA|7]aL, 1°FA d3}lEl-E] 2Fabs T3 {2 H|
SE-PRO-Zelol = @ EloFabe] Sjur] $ES AASE 9Ea-2000 (obHa) A of3} AzrhE e
ol o8 AR, ok hudD5Fabv8 2 hudD5Fabv8 A121C-E] QFab (0.5 mg; AHFA)E Z47 2 /jEzo
21008 & Phege] W El-PEO-Elolw] =} 3AI7E Fot Ael A 1Fule]Astar, Fpu el a-200 A o2 T
el 29ate] f2 v Bk ofyEl kA FeR5E ] L2y Fabs skt
A Al 3b E]2Fabe] 4
1] 9 Eld 3he hudD5Fabv8 (A121C) E]9Fab 2 ok & hudD5Fabv8e] &4 43 @S a4 Azveay A7)
B ol2st A% AW (LS-ESI-MS)el e EAskaivt. vl el d3tel hudDSFabve (A121C) 9] 48294.5
Ax AgFa ofAE hudDSFabv8e] 47737.0 Axl A& Ale]9 iM% 557.5 A frulojth. o] Y Td ]
QE-PEO-Zelo]n = EolofE] (CulspN:0:S:) 8l EAE Wehdlith.,  # 4= ALDS st &g ghe] 393
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#* 4
Eg4 43 ¥ ¥ 2E498 39 hudD5Fabv8 E]2Fab A121C9] LC-ESI-
A% 29 EY £4
opr =4k b a® y &4
A (&) 72
M€ L) 203 2505
D (o}252EAH 318 2374
Y (E]24) 481 2259
WEHER) 667 2096
G (=84 724 1910
Q (25 852 1853
G (Z94) 909 1725
T (Eged) 1010 1668
L (&4 1123 1567
V() 1222 1454
T (Eged) 1323 1355
V) 1422 1254
S (A1) 1509 1155
S (A=) 1596 1068
C (N zHQ) + vle”A 2242 981
S (A=) 2329 335
T (Eded) 2430 248
K (&4 175

FH Y 2-200 A o3} o]H Wi o]Fo DIT % BMES] 93 stde] & 2 FAste], v E|d3td ABP-
hudD5Fabv8-A121C, Y] 2. E] D3}l ABP-hudD5Fabv8-V110C, H] S ElYds}s o] Cys ABP-hudD5Fabv&-(V110C-A88C),
2 H 9 E]dslE ©]F Cys ABP-hudD5Fabv8-(V110C-A121C)<] SDS-PAGE A 2418 48319},

hu4D5Fabv8-(V110C)-BMPEO-DM1 (73 €122-200 2 o3} AA] %)o] A EFw &4 (MS/MS): Fab+l 51607.5,
Fab 50515.5. ©] Hl°o]Eg+= 91.2% S HojFv}.  hudD5Fabv8-(V110C)-BMPEO-DM1 (ZH1¥)e] MS/MS #47:
LC 23447.2, LC+1 24537.3, HC (Fab) 27072.5. o] Hlo|El&E EE DM1 A 3to] Fabel A2 Ao gt AL ®n
o] Ft,

AAlel 11 Age A% EleMabe] /4k3}

r.l

CHO M3EollA 2dw A, Azl 2zE ZxeFad & (E]eMab)E oF 50u) #3¢] TCEP (EgA(2-712
BAloe) 2 legFR2go]=; 3 [Getz et al. (1999) Anal. Biochem. Vol 273:73-801; <:d] wlx
(Soltec Ventures), W=y WA}SA|=F HEE])Z 343 &< 37CollAl SAAHY. FUE HeMab (= 15)E
s]Aakar, 10 mM P EARYESR (pH 5) Ze] Ao 2dala, 0.3 M Y3VEFES a8t PBS
2 &g, 289 Y9 EeMabS 200 nM A ARl (CuSO)E AolA v Helsiict. 9

7] AFEb g g ol it

my o

o, »
.
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A Ao 13 N-[4-(N-Z o] r| =) A S Z AN 2-1-7} 254 | b =5 2] &A17 (Df-Chx-Mal)

O,
EN
H
N O
OH HO.

NH A Df-Chx-Mal

S8
g N-OH

4-[N-Zejolv = A 2233 F-1-7F2 5 g o] E (SMCC, 40 mg, o 12 mmol), H&=wg &AM wlAd#o]lE (78
mg, 0.12 mmol) % N N-tol A2 Ho "ol (22 £, 0.13 mmol)S DMF (2.0 mL) 2 0.2 nL B9 &35 &
AT (= 21). ABAE EHAE A2oA 302 % HPo}OﬂE} Q8 nb)E Hrhsta, AHe AAES
ot ofsf wejsta, &&= AHstaL, FElM HARAA 42 mg (45%) 9] N-[4-(N-Ze v mre) A S =S4k
=728 e 202 A (Df-Chx-Mal)& 94 nAl 2 F5a9n (2 20 844,

"H NMR (400
MHz, d-DMSO) & 0.87-0.90 (m, 2H), 1.20-1.26 (m, 8H), 1.35-1.41 (m, 6H), 1.45-1.55 (m,
8H), 1.60-1.70 (m, 4H), 1.97 (s, 3H,0}AI"), 2.26-2.29 (m, 4H), 2.56-2.60 (m, 4H), 2.95-3.05
(m, 6H), 3.24 (d, J = 7.0 Hz, 2H), 3.44-3.48 (m, 6H), 7.00 (s, 2H, Z# c|n]| =), 7.62 (t,] =5.4
Hz, 1H, o}H]£), 7.75 (m, 2H,0}H] =), 9.59 (s, 2H, 3| =54 ), 9.64 (s, 1H, 3| =%4). MS ESI
(m/z): [M+H]" C37HeN7O1y o thgk AI4ES] 780.44 ; 252 780.6.

Aol 14 N-B 2 ropAdd s 2] SAR (Df-Bac)

O,
N
HH
N~ "0
OH HO\N

NH

0 O)\ Df-Bac
Om N .OH 1)
W H)J\/ Br

DNF (1 mL) 5 HEXRolAME HZEZufo]= (27 40, 0.30 mmol)2] &S 5% ol DMF (5 mL) = dl=H g SA
WAge]lE (200 mg, 0.30 mmol) 2 N N-tjo]AZzHeolwl (106 «, 0.60 mmol)e WZ¥ (0C) EFE=
A7yelar, o]Fe REg EFES 0TCHA 422 5 wnkelgitt (= 21). & (10 mb)S #H7lska, AHES
HPLC (A28 B, AR Azt 7.5 min) S Abgsle] welsle] 29 mg (14%) 9] N-B2Roba e 2w e]Abnl (Df-
Bac)S WA AR FE53ATE (= 20 3H).

'H NMR (400
MHz, de-DMSO) § 1.18-1.26 (m, 6H), 1.35-1.42 (m, 6H), 1.45-1.55 (m, 6H), 1.97 (s, 3H,
ol "), 2.24-2.30 (m, 4H), 2.54-2.59 (m, 4H), 2.96-3.07 (m, 6H), 3.44-3.47 (m, 6H), 3.82 (s,
2H, B2 %o}AE), 7.74 (m, 2H, ob=] =), 8.21 (t, 1H, o}H =),9.59 (s, 2H, 3| ==4), 9.63 (s,
1H, 31==4). MS ESI (m/z): [M+H]" C27HsoBINsOo ol th#t A13EA] 681.27, 683.27 ; A&
681.1, 683.0.
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[0504]

[0505]

[0506]
[0507]

[0508]

[0509]

[0510]
[0511]
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Aol 15 N-ofe] @ mopAd b 29 2] AL (Df-Tac)

Q,
N
HH
N o}
OH HOJ

NH fo) Df-lac

(0]
&\ o .
PN

H

g2 g2yl #agolE (200 mg, 0.30 mmol) ¥ N,N-tjo]AZgFoeolwl (53 u, 0.30 mmol)S DMF (4
nl) 2 E (0.4 mL)olA =3, N-d|=EA|alojn)d olo] L Lol EH|O|E (93 mg, 0.33 mmol)E H7}sh
I, Y EFES Ao 1A Fo Wkt (= 21). B (8 nl)S FUlsla, HARE AMHES B

star, == AlHsta, 3 HLOHH AXAA 115 mg (53%) 2] N-ofo] @ mopald el A g SARD (Df-Tac)< W4 a1
=

'H NMR (400 MHz,
de-DMSO0) 8 1.20-1.25 (m, 6H), 1.35-1.42 (m, 6H), 1.47-1.54 (m, 6H), 1.97 (s, 3H, o} A1 &),
2.25-2.29 (m, 4H), 2.56-2.59 (m, 4H), 2.98-3.03 (m, 6H), 3.45 (m, 6H), 3.61 (s, 2H,

olo] . EolA|), 7.75 (m, 2H, o} ), 8.17 (t, 1H,o}m] =), 9.57 (s, 2H, 3|=24), 9.61 (s,
s|=241). MS ESI (m/z): [M+H]" CyHsoINGOo o) v gt A|2k3] 729.26 ; A5 729.1.

H,

2Ald 16 E|o-EftaEzm

ZA9 Ala (FHEE dmE)elA Cys AES 2 EoMabe] &, W @ AL o] de] ZAH] AT (B
¥ [Junutula JR, et al. "Site-specific conjugation of a cytotoxic drug to an antibody improves the
therapeutic index" (2008) Nat Biotechnol 26:925-32]). w&ld Eo-EgAEFHE AgS s sk
Akat Aol o) Cys' o] AT vleI= RS AASt] Azt A, WAL 24 h 5 88 ml
Eg2 ¢k5Al (pH 7.5) T 40v) = ko] DIT 3L 2 mM EDTA® A 2jste] kA ziet. AfAkst ool DITE Al
Ast7) d8ll, Be-Egafry o 10 ml SAMVESF 9EAS Asbst] pH 52 AT, o]o]A,
g Hyt 2L 10 mM SAXNIGEF =4 pH 55 HEH3H o] w3t Zyl (slo]EZ SP FF, A|o] dAA|o])
o] Y. 23S 10 Ml SAMGEF 954 (10 mL)E Al Fskar, o]ojr Ele-EfAFFTS 3 nlo
50 mMl Eg]2x, 150 mM NaCl €54 (pH 7.5)2 &5ttt Ee-EgftaFu AAksh= 25TeA 3.5 h &<
75 mM Eg]2~, 150 mM NaCl (pH 7.5) €54 5 25¥) & 9] Hs|=Fol~m=2 8 A (N N-tJHEolA Eojn| =
(DMA) & 100 mD o= A ste] 28ttt A4kst S, Blo-EdtafFus 72 AAsA] il vl
Aol HhAI T NS EST (m/z): A2 44 23440.0, T2 50627.3.

AAJe] 17 Df-Chx-Mal-E] e-Egt=FF5

0 0
"HN ° S 0 NH-Df
N N
o] o)

Df-Chx-Mal- B 2 Mab

olTEA AwolEl 2 mM YNL 4TE 308 FQ 7193te] Di-Chx-Mal (1.5 mg, 2 pmol)S DMF 2 DMAS]
1 38 (1 mboll &3AFo=ZH ﬂusbl ojojx g EFHta, -80Tel AgstAT (= 21).
o], Mol BF M (220 u, 0.440 pmol)S 50 mM Ea]2, 150 mM NaCl €54 (pH 7.5) (1.5 mL) 3 ¥
9 (7.5 mg, 52 nmol)e] &qe H7pstar, A2ollx 1 h T AFHlo]Astirt. o]olx, §HE
g-4 JE o)A 0.25 M oSN EAVER 9342 934 wdste] 1 nle Df-Chx-Mal-E]S-Eg~
EEw A 89S 6 mg/mLe ol FESHATE. MS ESI (n/z): ASX] 24 23440.2, F3 51407.3
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[0515]

[0516]
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[0519]

[0520]

[0521]

[0522]
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2 Ao 18 Df-BacE A48t Di-Ac-E] 9 -EgtA~TFw

Df- HN)J\/ NH Df

Df-Ac- El.2 Mab

ol A ZdYolele 12 mM ¥HS Df-Bac (8 mg, 12 pmol)E 1 mL DMAS] RaHA|A A|x&FT (& 21). 9]
ofA, g FFHeta, -80Col AFstdrt.  AArstE Eo-EffaR TS ofnE SEE-4 FE oA
0.05 M HEAVERF 34 (pH 92 &34 wesioict.  Df-Bac 99 (35 ul, 0.410 pmol)e] #FH A&
0.05 M REAYEEF 454 (pH 9) (1 mL) F EL-EFAFFY (4.9 mg, 34 nmol)Q] &N Hrlsiar, A
oA 5 h Bt AFHlo]AstH L, WS TIES NAP-10 ZH Aol =H3dlar, Df-Ac-E|-Egt2FF1S 1.5
mLe] 0.25 M SN EANUEF d=A= fuldte] YHES 3.2 mg/nLe F=A F58F9t. MS BSI (m/z): A
=] A3 23440.1, 4 51228.1 (& 23, B).

A e 19 Df-lacE AF&3F Df-Ac-E]-Egtx%F4

Df- HNJJ\/ NH Df

Df-Ac- Bl 2 Mab

ol A ZdolEl9 11 mM YL Df-Tac (8 mg, 11 pmol)ZS DMSO (1 mL)ell ®aA|A A|x&taL, ojojx] LA
S BHEaL, -80CoA AAET (= 21). He-EgA2%FEw 9 (3.2 ml)S 0.5 mLe 0.1 M B ER
S #Hubele] pH 92 AT, olojA], Ydol BHM (110 w0, 1.20 umol)S 50 mM Ed 2, 150 mM NaCl,
0.0125 M BRI EF 454 (pH 9) (4 nl) F E|L-EZAFF9 (16 mg, 110 nmol)e] &N H7lsiar, A
oA 2 h B AFHlel st o]ojx], &AE ofn]F FET-4 FE] A 0.25 N oHNEAUERE %A
2 45A wdste] 1 mLe] Di-Ac-E|o-EgtARFH HA &4 8 mg/mle] FEAA F53GITE. NS ESI
(m/z): A== 74 23440.1, 3} 51228.3 (= 23, C).

AAe 20 “7r AeolHe] AXE Y7 dubn Az}

1M &2 = Y70(1v) SagolE (2 UlA 4 nCi, 100 40)9] £S NaCOs (45 o)) 2 M &7 3 aha,
Al 2o 3% Fob QdFFH|o]AE Fof 0.5 M HEPES €+5A4] (0.15 mL)E FH7IsIid (= 22). Df-Ele-E~
Fub A3 (1 mg, 7 nmol)E 0.25 M oFHEANIEF/0.5% AE =202 0,356 LY HE BRIz 3Asta,
Zr gool ArleiTh. AFACZ, HEPES $EA (0.350 nl)e] A2 HEE F R7h 1 a7t HES Hole)
ot ERES AL 1 h Bt AFMoldstatt. 8 " zre AA e, YA EAE dESs
NAP-10 &9 Z8& Alg3te] AASTh. NAP-10 28-S 20 mLel 0.25 M oA EANIER/0.5% AE] Aoz
HHFANAT. v BFES NAP-10 28 Ao 2WE, Zr-DI-E]Q-EghaEZurS 1.5 pLe] 0.25 M o}A]
AIEF/0.5% AE2Y A4 (15 a) % Selatdct. BRF A, DB o-EdARRYE ofn@
4 ¥ & ARgste] nig s Ry AT, =S SEC HPLC (A8 Aol o8 #4183},

Aol 21 Age BH YA

0.25 M SFAEAFEF/0.5% AE) 22 9324 (0.1 nL) 3 Zr-Di-E] 0-EghxE=32m A3k4 0.5 U= 1.5 nCi

(I mg)e] 95 M= Axd vk 3 (0.9 mb)ol H7bskar, 37ColM 0 WA 96 h &<t Aol A3t
g3 &oe AZE (20 pl)& SEC HPLC (A 2F A)E AREsto]l Ak, 1 Adg = 24 Y.

AN 22 5 2

6 WA 8589 wo|A A +r XID w25 stEe 222t &8 (Harlan Sprague Dawley) (W= ZAg Xy ol5
R ZHE S5tk AXE HE 39 Ao, w2 0.36 mg 60-4 A& WE 17p-d=EfH s A
(o]=HlE B A x 2B o}dg]7F(Innovative Research of America))< o] (I3}, 9z AFw])ste] I
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[0524]

[0525]

[0526]

[0527]

[0528]
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ezl $7< fA8%Y. 506 FE A=-vE vlEEA F 5 x 107 BM7AML AEE wp-so]
of HEsATh. BT474M1e e EY ol HAF wtjZ Al (California Pacific Medical Center)=%-
TF AEF BT474e] ARSI 2ol & w8 Ade A9 8w 97t s 93

2
[

Assessment and Accreditation of Laboratory Animal Care) (AAALAC)ol] &l ¢1=¥ A|dlH)

9] & A3 &7 A9 g $UE Z2EZ upEr),

A A4 23 mlo] A EPET <43}

w25 gdekS A7) Y8 di=F 3% MREFEeR wpFsta, meE gWe Fd 5444 £ (100-130 wb)
0.1 mCi®) “Zr-PAYEAE EfAEFUS guhy Falela, 8§42 98 AoA 2 S#RWh. PRI
A3zl (& 25)8 thea o] Ef oA FAE 1, 24, 96 2 144hell <1#]2(Inveon) PET/CT =70y Aol A <=
< A}
(e}

A
Fatdt., ABRZFgow npHA 7 BES A7) of MRy WA Heke] A7, AH 156 EE
Fodek. Aee 2 Z2ud o é@oh, 5 7R FAARG. E-viy 9

0% 2Ws F55 =

A AL Hu AGE LduelE (MAP, stolHutElule HEF (B) 0.05)S A&t $=53ta, (TRHF-E
F5I 24 UEE Agste] AE Zol s RASIT. ASIPro £AZE Y] (XNl ZFeyd &34
2( ens Preclinical Solutions))S AF&3le] F9& wWEa, o5 ARE3le] #AYY A8 AL&slo] 747}

2 (Siem
o il Bl AHA BH FEL FEAT

EAA BA: = 269 ZFEL R AZEY BH 2.4.1 (EAF AFHYE 93 & 92 Ho]A(R Foundation for
Statistical Computing), $.2Ego} Hld})S ALL3lS ﬁl*o}oﬂr/} EAA FJAHLe 2-HIdE AFHX (-
A7 = ANOVAE AF83te] ZA3taL, 0.05 1|9 P #s Fost Aoz H¢eiglon; dojHe g8 AdxH

A FeEvd Hdts.d. 2 A EH.

Woage woume 2 ZUS dAsy] 9% Addd] AR 54 A 2w wge] sl ) 3
S 715d BrhEel Qoo AAgel a1 Ak AREAE ek, AR, 2ol =ARY 14Y
A olsle] B odyol ik WHel YA B Rolu, FyE SHATEA W Wl £FHE R
o owgd,

14 Auel A4 gH RE 53, 53 9 % FuBAe 9us) 2 Fus Tged
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91D

=23 9wy
10 20 30
4d5v7fabH  EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHW
kokkkhkkkhhkkkkhkhkhkhkhk kA Ak kXXX XAk Xk kk kK%
4d5v7fabH  EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHW
10 20 30
7HitE W

40 50 60 70 80
4d5v7fabH  VRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLOMNSL
Kk ok ok kKK Kk ok ok K Kk R Kk Rk R ok K Kk ok K Rk R ok ok K R ok Rk Rk ok K Kk R Kk
4d5v7fabH  VRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQOMNSL
40 50 a 60 70 80 abc

90 100 110 120 130
4d5v7fabH RAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLAPSSK

B e e S I e i I I S e e e I e e e e Ik I S I S S S S g

4d5v7fabH RAEDTAVYYCSRWGGDGEFYAMDYWGQGTLVTVSSASTKGPSVEFPLAPSSK
90 100abc 110 120

140 150 160 170 180
4d5v7fabH  STSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFPAVLQSSGLYSLS

khkkhhk kA xhhkhhhhhhhhhhhhkhhhrdhkhrrhhhrhrhhhdrhhhrhdxxk

4d5v7fabH STSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFPAVLQSSGLYSLS
130 140 150 160 170

190 200 210 220
4d5v7fabH  SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC

KhkhkhhhkhkhkhhkAAAAA AR ARk hkhhhkhkkhhhkhkhhk

4d5v7fabH  SVVTIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
180 190 200 210

H)-u] Q ¥l'd 3 [ BsA
0.7 - HER2

06 4 H z=xg9d

0.4 -

0.3 -

450 nmol 4 ¢] OD

0.1 -

e e e

N 3
N N
N N
N N
N N
N N
N N
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\ \

a
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\
N
§
\
N
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0 — ——
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Cys WolA

T T T 1

A43C
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89Zr dl&9 & %Ate B (D)
ol g AzelH

F Df” N
TFP-N-SucDf F H
Df-Bz-NCS

ot g FA

0 o o}
o
Df AN Df )J\/ Br Df)J\/ |
N
DE-Chx-Mal o Df-Bac Df-lac

Df-Chx-Mal o

HSN( sH 0 Q
DEHN ° s °© NH-DF
v . N N
iii o) o

Df-Chx-Mal- €] £ Mab

B o)
r\)J\Br Df—HNJ\/ Br

. HS SH o o
! DfBac " J_ I
DF-HN s NH-Df
o)

I\)k o)
-Ac- Mab
DiNH, O Df.HNJK/l Df-Ac-H .2 Ma
i Df-lac

_83_

ZIHSd 10-2012-0102625



897y Sadol=

N \O O/ N
O\ '.
??zi E’9Zr
O N© Oy
WN— 27 94 —N
H H
Zr23
A 2344003
5862731
B 2344014
C l23sa012
5122825
vvvvvvvvvv N N
D "i23s40.20
51407.25

_84_

ZIHSd 10-2012-0102625



o Chy-hal:

+AC

EHY
=
S -
£ 8-
- fen)
¥ @
o
[
= <t
®
= ]
{nN )
o
EH25

Bz-SCN

T T T
20 .40 BO

A7k (h)

N-Suc¢

ST [ A 1

Chx-Mal

Ac

15 %ID/gy

0%

_85_

ZIHSd 10-2012-0102625



15 20
|

F5 (RO
10

15 20
|

F4 (uIDiG)
10
1

15
I

F5(RIDM)
ki)
[}

EEE

<110> GENENTECH, INC. et al.

24 h

96 h

Sequence Listing

CBz-SEMN

=
=

<120> ZIRCONIUM-RADIOLABELED, CYSTEINE ENGINEERED ANTIBODY CONJUGATES

<130> P2066R1C1P1-WO
<140>

<141><150> US 12/612,912
<151> 2009-11-05

<150> US 12/399,241
<151> 2009-03-06

<150> US 11/233,258
<151> 2005-09-22

<150> US 60/696,353

<151> 2005-06-30
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<150> US 60/612,468
<151> 2004-09-23
<160> 49
<210> 1
<211> 30
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400
> 1
Cys Asp Lys Thr His Thr Gly Gly Gly Ser Gln Arg Leu Met Glu
1 5 10 15
Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu Trp Glu Asp Asp Phe
20 25 30
<210> 2
<211> 20
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400> 2
Gln Arg Leu Met Glu Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu
1 5 10 15

Trp Glu Asp Asp Phe

20
<210> 3
<211> 20
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400> 3
GIn Arg Leu Ile Glu Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu
1 5 10 15
Trp Glu Asp Asp Phe

20
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<210> 4
<211> 18
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400> 4
Arg Leu Ile Glu Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu Trp

1 5 10 15

Glu Asp Asp

<210> 5
<211> 11
<212> PRT
<213> Artificial sequence

<220><223> chemically synthesized

<400> 5

Asp Ile Cys Leu Pro Arg Trp Gly Cys Leu Trp

5 10

<210> 6

<211> 450

<212> PRT

<213> Artificial sequence

<220><223> artificial protein

<400> 6

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly

1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys

20 25 30
Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr
50 55 60

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser

_88_



Lys Asn

Thr Ala

Ala Met

Ala Ser

Lys Ser

Asp Tyr

Leu Thr

Leu Gly

Asn Thr

Thr His

Pro Ser

Ile Ser

His Glu

Glu Val

Thr Ala

Val Tyr

Asp Tyr

Thr Lys

Thr Ser

Phe Pro

Ser Gly

Tyr Ser

Thr Gln

Lys Val

Thr Cys

Val Phe

Arg Thr

Asp Pro

His Asn

65
Tyr Leu Gln

80

Tyr Cys Ser
95

Trp Gly Gln
110

Gly Pro Ser
125

Gly Gly Thr
140

Glu Pro Val

155
Val His Thr
170
Leu Ser Ser
185
Thr Tyr Ile
200
Asp Lys Lys

215

Pro Pro Cys
230
Leu Phe Pro
245
Pro Glu Val
260
Glu Val Lys
275

Ala Lys Thr

290

Met Asn

Arg Trp

Gly Thr

Val Phe

Thr Val

Phe Pro

Val Val

Cys Asn

Val Glu

Pro Ala

Pro Lys

Thr Cys

Phe Asn

Lys Pro

70
Ser

85

Leu Arg Cys Glu

Gly Gly Asp Gly Phe
100
Leu Val Thr Val Ser
115
Pro Leu Ala Pro Ser
130
Leu Gly Cys Leu Val
145
Ser Trp Asn Ser Gly
160
Ala Val Leu Gln Ser
175
Thr Val Pro Ser Ser
190
Val Asn His Lys Pro
205
Pro Lys Ser Cys Asp
220
Pro Glu Leu Leu Gly
235
Pro Lys Asp Thr Leu
250
Val Val Val Asp Val
265
Trp Tyr Val Asp Gly
280
Arg Glu Glu GIn Tyr

295

_89_

75
Asp

90

Tyr
105
Ser
120
Ser
135
Lys

150

165
Ser
180
Ser
195
Ser
210
Lys

225

240
Met
255
Ser
270
Val
285
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300
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Ser Thr

Trp Leu

Leu Pro

Pro Arg

Met Thr

Tyr Pro

Glu Asn

Ser Phe

His Asn

<210> 7

<211> 450

Tyr Arg Val Val Ser

Asn Gly

Ala Pro

Glu Pro

Lys Asn

Ser Asp

Asn Tyr

Phe Leu

Gly Asn

His Tyr

<212> PRT

305
Lys
320
I[le

335

350

425
Thr
440

Glu Tyr

Glu Lys

Val Tyr

Val Ser

Thr Thr

Ser Lys

Phe Ser

Gln Lys

<213> Artificial sequence

Val

Lys

Thr

Thr

Leu

Glu

Pro

Leu

Cys

Ser

Leu

Cys

Leu

Thr

Trp

Pro

Thr

Ser

Leu

<220><223> chemically synthesized

<400> 7

Thr Val
310
Lys Val
325
Ser Lys
340
Pro Pro

355

Cys Leu
370
Glu Ser
385
Val Leu
400
Val Asp
415

Val Met

430
Ser Leu

445

Leu His Gln Asp
315
Ser Asn Lys Ala
330
Ala Lys Gly Gln
345
Ser Arg Glu Glu

360

Val Lys Gly Phe
375
Asn Gly Gln Pro
390
Asp Ser Asp Gly
405
Lys Ser Arg Trp
420

His Glu Ala Leu

435
Ser Pro Gly Lys

450

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly

1

5

10

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly

20

25

Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro

35

40

15
Phe Asn Ile Lys

30

Gly Lys Gly Leu

45

_90_
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Lys

Thr

Cys

Lys

Asp

Leu

Leu

Asn

Thr

Pro

Ile

His

Trp

Asp

Asn

Met

Ser

Ser

Tyr

Thr

Leu

Thr

His

Ser

Ser

Glu

Val Ala

Ser Val

Thr Ala

Val Tyr

Asp Tyr

Thr Lys

Thr Ser

Phe Pro

Ser Gly

Tyr Ser

Thr Gln

Lys Val

Thr Cys

Val Phe

Arg Thr

Asp Pro

Arg Ile
50

Lys Gly
65

Tyr Leu
80

Tyr Cys

95
Trp Gly

110

Glu Pro

Val His
170
Leu Ser
185
Thr Tyr
200
Asp Lys
215

Pro Pro

230
Leu Phe
245
Pro Glu
260
Glu Val

275

Tyr

Arg

Ser

Ser

Thr

Val

Thr

Ser

Lys

Cys

Pro

Val

Lys

Pro

Phe

Met

Arg

Val

Thr

Phe

Val

Cys

Val

Pro

Pro

Thr

Phe

Thr

Thr

Asn

Trp

Thr

Phe

Val

Pro

Val

Asn

Lys

Cys

Asn

Asn Gly Tyr
55

[le Ser Ala
70

Ser Leu Arg
85

Gly Gly Asp
100

Leu Val Thr
115

Pro Leu Ala
130

Leu Gly Cys
145

Ser Trp Asn
160

Ala Val Leu
175

Thr Val Pro
190

Val Asn His
205

Pro Lys Ser
220

Pro Glu Leu
235

Pro Lys Asp
250

Val Val Val
265

Trp Tyr Val
280

Thr

Asp

Val

Pro

Leu

Ser

Ser

Lys

Cys

Leu

Thr

Asp

Arg

Thr

Glu

Phe

Ser

Ser

Val

Ser

Ser

Pro

Asp

Leu

Val

Tyr
60
Ser
75
Asp
90

Tyr

Ser
180
Ser
195
Ser
210
Lys

225

240
Met
255
Ser

270

Asp Gly Val
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Glu Val

Ser Thr

Trp Leu

Leu Pro

Pro Arg

Met Thr

Tyr Pro

Glu Asn

Ser Phe

Gln Gln

His Asn

<210> 8

His Asn Ala Lys Thr

Tyr Arg

Asn Gly

Ala Pro

Glu Pro

Lys Asn

Ser Asp

Asn Tyr

Phe Leu

Gly Asn

His Tyr

<211> 214

<212> PRT

290

305
Lys
320
I[le

335

365

380
Lys
395
Tyr

410

425

Thr
440

Val Ser

Glu Tyr

Glu Lys

Val Tyr

Val Ser

Thr Thr

Ser Lys

Phe Ser

Gln Lys

<213> Artificial sequence

Lys

Val

Lys

Thr

Thr

Leu

Pro

Leu

Cys

Ser

Pro Arg Glu Glu GIn Tyr Asn

Leu

Cys

Leu

Thr

Trp

Pro

Thr

Ser

Leu

<220><223> chemically synthesized

<400> 8

295

Thr
310
Lys
325
Ser
340
Pro
355

Cys

370

385
Val
400
Val
415
Val
430

Ser

445

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser

1

5

10

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala

20

25

300

Val Leu His Gln Asp
315
Val Ser Asn Lys Ala
330
Lys Ala Lys Gly Gln
345
Pro Ser Arg Glu Glu
360

Leu Val Lys Gly Phe

375
Ser Asn Gly Gln Pro
390
Leu Asp Ser Asp Gly
405
Asp Lys Ser Arg Trp
420
Met His Glu Ala Leu

435

Leu Ser Pro Gly Lys

450

Leu Ser Ala Ser Val
15
Ser GIn Asp Val Asn

30
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Thr Ala

Leu Leu

Arg Phe

Ser Ser

His Tyr

Ile Lys

Ser Asp

Leu Asn

Asp Asn

Gln Asp

Leu Ser

Val Thr

Val

Ser

Leu

Thr

Arg

Asn

Ser

Lys

His

Tyr

Thr

Thr

Phe

Leu

Lys

Arg Gly Glu Cys

<210> 9

<211> 10

<212> PRT

Trp Tyr Gln Gln

35

Ser Ala Ser Phe
50

Ser Arg Ser Gly
65

Pro Glu Asp Phe

80

Lys

Leu

Thr

Ala

Pro Gly Lys

40
Tyr
55
Asp
70
Thr

85

Pro Pro Thr Phe Gly Gln

95

Cys Ala Ala Pro
110
Leu Lys Ser Gly
125
Tyr Pro Arg Glu
140

Gln Ser Gly Asn

Asp Ser Thr Tyr

170
Asp Tyr Glu Lys
185
Gly Leu Ser Ser

200

<213> Artificial sequence

Ser

Thr

Ser

Ser

His

Pro

<220><223> chemically synthesized

<400> 9

100

Val

115

130
Lys

145

160

Leu

175
Lys
190
Val

205

Ser

Phe

Tyr

Phe

Ser

Val

Ser

Val

Thr

Thr

Tyr

Thr

Val

Ser

Ser

Tyr

Lys

Ala

Val

Leu

Cys

Lys

Phe

Val

Trp

Val

Thr

Ser

Pro

Pro

Thr

Val

Pro

Cys

Lys

Thr

Leu

Cys

Phe
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45
Ser

60

105

Pro
120
Leu
135
Val

150

165

Thr

180

195
Asn
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Trp Val Arg Gln Cys Pro Gly Lys Gly Leu

5 10

<210> 10

<211> 10

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 10

Asn Ser Leu Arg Cys Glu Asp Thr Ala Val
5 10

<210> 11

<211> 13

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 11

Leu Val Thr Val Cys Ser Ala Ser Thr Lys Gly Pro Ser
5 10

<210> 12

<211> 13

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized
<

400> 12

Leu Val Thr Val Ser Cys Ala Ser Thr Lys Gly Pro Ser
5 10

<210> 13

<211> 13

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 13

Leu Val Thr Val Ser Ser Cys Ser Thr Lys Gly Pro Ser
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<210> 14

<211> 13

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 14

Leu Val Thr Val Ser Ser Ala Cys Thr Lys Gly Pro Ser

5 10

<210> 15

<211> 14

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 15

His Thr Phe Pro Cys Val Leu Gln Ser Ser Gly Leu Tyr Ser
5 10

<210> 16

<211> 14

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 16

His Thr Phe Pro Ala Val Leu Gln Cys Ser Gly Leu Tyr Ser
5 10

<210> 17

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized
<400> 17
Ser Leu Ser Ala Ser Cys Gly Asp Arg Val Thr

5 10
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<210> 18

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 18

Gln Lys Pro Gly Lys Cys Pro Lys Leu Leu Ile
5 10

<210> 19

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 19

Glu Ile Lys Arg Thr Cys Ala Ala Pro Ser Val

5 10

<210> 20

<211> 12

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 20

Thr Cys Ala Ala Pro Cys Val Phe Ile Phe Pro Pro
5 10

<210> 21

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 21

Phe Ile Phe Pro Pro Cys Asp Glu GIn Leu Lys
5 10

<210> 22

<211> 11
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<212> PRT
<213> Artificial sequence

<220><223> chemically synthesized
<

400> 22

Asp Glu Gln Leu Lys Cys Gly Thr Ala Ser Val
5 10

<210> 23

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 23

Phe Tyr Pro Arg Glu Cys Lys Val Gln Trp Lys
5 10

<210> 24

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 24

Trp Lys Val Asp Asn Cys Leu Gln Ser Gly Asn

5 10

<210

> 25

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 25

Ala Leu Gln Ser Gly Cys Ser Gln Glu Ser Val
5 10

<210> 26

<211> 11

<212> PRT
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<213> Artificial sequence

<220><223> chemically synthesized

<400> 26

Val Thr Glu Gln Asp Cys Lys Asp Ser Thr Tyr
5 10

<210> 27

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 27

Gly Leu Ser Ser Pro Cys Thr Lys Ser Phe Asn

<210> 28
<211> 450
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400> 28
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
1 5 10
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr
20 25
Ser Tyr Trp Met His Trp Val Arg Gln Ala Pro Gly Lys

35 40

Glu Trp Val Gly Phe Ile Asn Pro Ser Thr Gly Tyr Thr
50 55

Asn Gln Lys Phe Lys Asp Arg Phe Thr Ile Ser Ala Asp
65 70

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala
80 85

Thr Ala Val Tyr Tyr Cys Thr Arg Arg Pro Lys Ile Pro

95 100

Pro Gly
15
Phe Thr
30
Gly Leu

45

Asp Tyr
60
Thr Ser
75
Glu Asp
90
Arg His

105
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Ala Asn

Cys Ser

Lys Ser

Asp Tyr

Leu Thr

Gly Leu

Leu Gly

Asn Thr

Thr His

Pro Ser

Ile Ser

His Glu

Ser Thr

Trp Leu

Val

Thr

Thr

Phe

Ser

Tyr

Thr

Lys

Thr

Val

Arg

Asp

His

Tyr

Asn

Phe

Lys

Ser

Pro

Ser

Val

Cys

Phe

Thr

Pro

Asn

Arg

Gly

Trp Gly Gln Gly Thr Leu Val

110
Gly Pro Ser
125
Gly Gly Thr
140
Glu Pro Val
155
Val His Thr
170
Leu Ser Ser
185
Thr Tyr Ile
200
Asp Lys Lys
215
Pro Pro Cys
230
Leu Phe Pro
245
Pro Glu Val
260
Glu Val Lys
275
Ala Lys Thr
290
Val Val Ser
305
Lys Glu Tyr
320

Leu Pro Ala Pro Ile Glu Lys

Val

Thr

Phe

Val

Cys

Val

Pro

Pro

Thr

Phe

Lys

Val

Lys

Thr

115

Phe Pro Leu
130

Ala Leu Gly
145

Val Ser Trp
160

Pro Ala Val
175

Val Thr Val
190

Asn Val Asn
205

Glu Pro Lys
220

Ala Pro Glu
235

Lys Pro Lys
250

Cys Val Val
265

Asn Trp Tyr
280

Pro Arg Glu
295

Leu Thr Val
310

Cys Lys Val
325

Ile Ser Lys

Thr

Ala

Cys

Asn

Leu

Pro

His

Ser

Leu

Asp

Val

Val

Leu

Ser

Ala

Val

Pro

Leu

Ser

Ser

Lys

Cys

Leu

Thr

Asp

Asp

His

Asn

Lys

Ser

Ser

Val

Ser

Ser

Pro

Asp

Leu

Val

Tyr

Lys

Gly
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Ser

120
Ser
135
Lys

150

165
Ser

180

Ser
195
Ser
210
Lys

225

240

Met

255
Ser
270
Val
285
Asn
300
Asp

315

Ala
330

Gln
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335 340
Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
350 355
Met Thr Lys Asn Gln Val Ser Leu Thr Cys
365 370

Tyr Pro Ser Asp Ile Ala Val Glu Trp G

=

380 385
Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
395 400
Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
410 415
GIn Gln Gly Asn Val Phe Ser Cys Ser Val
425 430
His Asn His Tyr Thr Gln Lys Ser Leu Ser

440 445

<210> 29

<211> 25

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 29

His Glu Asp Pro Glu Cys Lys Phe Asn Trp
1 5 10

Glu Val His Asn Ala Lys Thr Lys Pro Arg

20 25

<210> 30

<211> 25

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 30

345

Pro Ser Arg Glu Glu

Leu Val Lys Gly

360
Phe

375

Ser Asn Gly Gln Pro

390

Leu Asp Ser Asp Gly

405

Asp Lys Ser Arg Trp

420

Met His Glu Ala Leu

Leu Ser Pro Gly

435
Lys

450

Tyr Val Asp Gly Val

15

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Cys Asp Gly Val
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Glu Val His Asn Ala Lys Thr Lys Pro Arg
20 25
<210> 31
<211> 25
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400> 31
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Cys
1 5 10 15
Glu Val His Asn Ala Lys Thr Lys Pro Arg
20 25
<210> 32
<211> 25
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized

<400> 32

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
1 5 10 15

Glu Cys His Asn Ala Lys Thr Lys Pro Arg

20 25

<210> 33

<211> 25

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 33

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
1 5 10 15

Glu Val His Asn Cys Lys Thr Lys Pro Arg
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20 25

<210> 34

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 34

Tyr Lys Cys Lys Val Cys Asn Lys Ala Leu Pro
5 10

<210> 35

<211> 13

<212> PRT

<213> Artificial sequence

<220><223> artificial protein

<400> 35

Ile Glu Lys Thr Ile Cys Lys Ala Lys Gly GIln Pro Arg
5 10

<210> 36

<211> 13

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 36

Ile Glu Lys Thr Ile Ser Lys Cys Lys Gly GIn Pro Arg

5 10

<210> 37
<211> 11
<212> PRT
<213> Artificial sequence
<220><223> chemically synthesized
<400> 37

Lys Gly Phe Tyr Pro Cys Asp Ile Ala Val Glu

5 10
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<210> 38
<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 38

Pro Pro Val Leu Asp Cys Asp Gly Ser Phe Phe

5

<210> 39
<211> 446

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 39

10

Asp Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Asn Pro

1 5
GIn Ser Leu Ser Leu
20

Asn Asp Tyr Ala Trp
35

Leu Glu Trp Met Gly

50
Asn Pro Ser Leu Lys
65
Lys Asn Gln Phe Phe
80
Thr Ala Thr Tyr Tyr
95
Trp Gly Gln Gly Thr
110

Gly Pro Ser Val Phe

125

Thr Cys Thr Val

Asn Trp Ile Arg

Tyr Ile Asn Tyr

Ser Arg Ile Ser

Leu His Leu Asn

Cys Ala Arg Trp

Leu Val Thr Val

Pro Leu Ala Pro

10

Thr

25

40

Ser

55

—
@

70
Ser
85
Asp
100
Ser

115

Ser

130

Gly Tyr Ser Ile

Phe Pro Gly Asn

Gly Tyr Thr Thr

Thr Arg Asp Thr

Val Thr Thr Glu

Gly Gly Leu Thr

Ala Cys Ser Thr

Ser Lys Ser Thr
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15
Thr
30
Lys
45

Tyr

60
Ser
75
Asp
90
Tyr
105
Lys

120

Ser

135
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Gly Gly Thr

Glu Pro Val

Val His Thr

Leu Ser Ser

Thr Tyr Ile

Asp Lys Lys

Pro Pro Cys

Leu Phe Pro

Pro Glu Val

Glu Val Lys

Ala Lys Thr

Val Val Ser

Lys Glu Tyr

Ile Glu Lys

Gln Val Tyr

GIn Val Ser

Ala Ala Leu Gly Cys
140

Thr Val Ser Trp Asn
155

Phe Pro Ala Val Leu
170

Val Val Thr Val Pro
185

Cys Asn Val Asn His
200

Val Glu Pro Lys Ser
215

Pro Ala Pro Glu Leu
230

Pro Lys Pro Lys Asp
245

Thr Cys Val Val Val
260

Phe Asn Trp Tyr Val
275

Lys Pro Arg Glu Glu
290

Val Leu Thr Val Leu
305

Lys Cys Lys Val Ser
320

Thr Ile Ser Lys Ala
335

Thr Leu Pro Pro Ser
350

Leu Thr Cys Leu Val
365

Leu

Ser

Ser

Lys

Cys

Leu

Thr

Asp

Asp

His

Asn

Lys

Arg

Lys

Val Lys

145

Ser Ser

Ser Ser

190
Pro Ser
205
Asp Lys

220

Leu Met

Val Ser
265
Gly Val
280
Tyr Asn
295
Gln Asp
310

Lys Ala

325
Gly Gln
340
Glu Glu
355
Gly Phe

370

Asp

Leu

Leu

Asn

Thr

Pro

His

Ser

Trp

Leu

Pro

Met

Tyr

Tyr

Thr

Leu

Thr

His

Ser

Ser

Val

Thr

Leu

Pro

Arg

Thr

Pro

Phe Pro
150
Ser Gly
165
Tyr Ser
180

Thr Gln

195
Lys Val
210
Thr Cys
225
Val Phe
240
Arg Thr

255

Asp Pro
270
His Asn
285
Tyr Arg
300
Asn Gly
315

Ala Pro

330
Glu Pro
345
Lys Asn
360
Ser Asp

375
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Ile Ala Val Glu

Lys Thr Thr Pro

Tyr Ser Lys Leu

Val Phe Ser Cys

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr

380 385 390

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
395 400 405
Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn
410 415 420

Ser Val Met His Glu Ala Leu His Asn His Tyr

425 430
Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
440 445
<210> 40
<211> 10
<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 40

Asn Trp Ile Arg Gln Cys Pro Gly Asn Lys
5 10

<210> 41

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 41

Leu Asn Ser Cys Thr Thr Glu Asp Thr Ala Thr
5 10

<210> 42

<211> 21

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 42

Gly Gln Gly Thr Leu Val Thr Val Ser Ala Cys Ser Thr Lys Gly
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Pro Ser Val Phe Pro Leu
20

<210> 43

<211> 14

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 43

His Thr Phe Pro Cys Val Leu Gln Ser Ser Gly Leu Tyr Ser
5 10

<210> 44

<211> 14

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 44

His Thr Phe Pro Ala Cys Leu Gln Ser Ser Gly Leu Tyr Ser
5 10

<210>

45

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 45

Phe Leu Ser Val Ser Cys Gly Gly Arg Val Thr
5 10

<210> 46

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 46
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Gln Lys Pro Gly Asn Cys Pro Arg Leu Leu Ile
5 10

<210> 47

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 47

Glu Ile Lys Arg Thr Cys Ala Ala Pro Ser Val

<210> 48

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> artificial protein

<400> 48

Phe Tyr Pro Arg Glu Cys Lys Val Gln Trp Lys
5 10

<210> 49

<211> 11

<212> PRT

<213> Artificial sequence

<220><223> chemically synthesized

<400> 49

Val Thr Glu Gln Asp Cys Lys Asp Ser Thr Tyr

5 10

- 107 -

SIHS3 10-2012-0102625



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	기 술 분 야
	배 경 기 술
	발명의 내용
	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1a
	도면1b
	도면2a
	도면2b
	도면3a
	도면3b
	도면4a
	도면4b
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13a
	도면13b
	도면14a
	도면14b
	도면15
	도면16
	도면17a
	도면17b
	도면18
	도면19
	도면20
	도면21
	도면22
	도면23
	도면24
	도면25
	도면26

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 3
명 세 서 10
 기 술 분 야 10
 배 경 기 술 10
 발명의 내용 12
 도면의 간단한 설명 15
 발명을 실시하기 위한 구체적인 내용 17
도면 52
 도면1a 73
 도면1b 74
 도면2a 74
 도면2b 75
 도면3a 75
 도면3b 75
 도면4a 76
 도면4b 76
 도면5 76
 도면6 77
 도면7 77
 도면8 78
 도면9 78
 도면10 78
 도면11 78
 도면12 78
 도면13a 79
 도면13b 79
 도면14a 79
 도면14b 79
 도면15 80
 도면16 80
 도면17a 81
 도면17b 81
 도면18 82
 도면19 82
 도면20 83
 도면21 83
 도면22 84
 도면23 84
 도면24 85
 도면25 85
 도면26 86
서 열 목 록 86
