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QEREH o9y R &a stolrut wjge] o FAHE 5 Avke HelA FEEY.  FAAF "ExE
2" Ko7 A% A HPo Y F5HUE A EAES JHEvE AolH, doeo EAHS W
o ot A AAES H8Z = AoRE FAHAAME gEY. dE o, & WA AEEY] A% BxeF
29 FAE FAE V&S AHEStY] 31X A golBYE 2 E deld 4 qdny. 2wyl mel AFSE o
Bo] Rx-F 2 A= [Kohler and Milstein, Nature 256, 495 (1975)]0] H%= 7]=% 3lo]lH g =v} =
of o3l Axzd 4 IAY, B AXF WdHd o Axd & At

H|-QIZE (dE 59, ) A9 "QIzts}" Fe&= v]-At WSR2 EHoZRY FHd & AEE i3t
= 7| "WYE2E8d, A9228d AME T ol ' (d7dd A9 Fv, Fab, Fab', F(ab'), & 7]E}
EA-23% stgrg)oltt. durd oz Q7tE &A= 17 oA, AFFH oz 279 pH EHede AdF o
2 REF I3t o7 RE i AEF o RE (DR 99 H-e7r A9FREHY AL Agea, &
E e Ad3o® FE R 99 Q7 Hd=2 5 AR JE AEoY. TS 73} A= W=
ZEH EH 99 (Fo)d Hojx dF, d¥dFors= Aeiy A7 Wga=2Ed 89 AL T3 X3d 4 9]
=

O
b A FEse AEe ABFo=2A Winter B FF A7He W ([Jones et al., Nature, 321:522-525
(1986)]; [Riechmann et al., Nature, 332:323-327 (1988)]; [Verhoeyen et al., Science, 239:1534-1536
(1988) el whe} EdHom Fadh 4= Q. uwheha], o] "QIZEE A= B QIE HH mwjlE
AdAez o AL Adol M-It FomyEe At AUz ARW s FA (% =3 Ww
4,816,567)°|tk. AAR, APHo = Iztst A= UF R 7] 2 7FestAle 95 FR 2717F AXF A
o §Abg wslmyEe] W72 AgE A7k FAoleh,

st FAE Axshed AREEE QI3 7P =l
=

gul
s
2

£ oop 2

[Khaxzaeli et al., J. Natl. Cancer Inst. (1988), 80:937]; [Jaffers et al., Transplantation (1986),
41:572]1; [Shawler et al., J. Immunol. (1985), 135:1530]; [Sears et al., J. Biol. Response Mod. (1984),
3:138]; [Miller et al., Blood (1983), 62:988]; [Hakimi et al., J. Immunol. (1991), 147:1352];
[Reichmann et al., Nature (1988), 332:323]; [Junghans et al., Cancer Res. (1990), 50:1495] #zx. 29

o] 7l&® ute} o], E wbmo [ANA o] A EE AAHEE Q7rstE FAE AT, GgAdd A
HoAdAQ IS AREEte] ol st FAES WolAVt MR F5E ¢ L, V] MHE T 43U sl
F7 R Zledrh. A9 "WEE-S(best-fit)" Bl wh, AXF{ gA o 7 E=wle] NS TAE AT
7HH =Rl A de AA grejBegle] dis] 3ty AXFo MAdd P 2AE Az V =W MY
o] gelva, ojgjd Md W Azt ZAAdYA 99 (FR)o] Azks Ao dhal ==tdt}t ([Sims et al., J.
Immunol. 151:2296 (1993)1; [Chothia et al., J. Mol. Biol. 196:901 (1987)]). T} Whie A w: =

Ao EF MBIOF RE 7 A9 AAME AEREY fdE EA ZTdPgYa d9S ARgdt. oy
Aolst <Izksl Al tia] s TYAPAE AL = At} ([Carter et al., Proc. Natl. Acad. Sci.
USA, 89:4285 (1992)]: [Presta et al., J. Immunol. 151:2623 (1993)1).

e VL == VH ZH g opn]i
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A BAM 2 Ze I A" 2R F
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hva
= ole] BAW ot RS EFY F AL, EE AACEE)SHE obre

dE 5o, w9 7ed ek e FARFHE opvmAt Mol Zedela B/Ee 27 MA(F)e W
FotE AT S (ojpe]) MEm A8 5 olnk. EW 27 Ade] ddHe dddE ZHdda MEe
woll A ofAlE QIFF e aE AET. ofAlE AzF ZAYHArt AR HgEEEY (o] VL H/EE
VH @o)eziee] Fol7u s o] 2FE frefE AN, oJAlE Azt ZYPgas Q3 A YA
MEZNEH o)Ay olziE fHE & e, ol o2 Zaldart AR A WAl Ha
oY fle AR FHEHUY wolth. oAl 5L 9 "oj4lE QI A atE I U
e = Qg AAA A ZEAYaRRYH & e
% [e) T

olA1E] QIZF ZH I A A4
AstE SR 5 Ak obvmal WEh AAjehs A, whbHsAl= 57 olsk, nhEAS A= 47h olsh, E
= 370 olste] opuieal WsZF AT, 3 AAIFEAIA, VI oATH QIZE ZH A9 AE VH QIR SR
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ZIHS3d 10-2009-0078364
A AAM A Ze g At Aol sdsitt. 3 AAFEIA, VL o4
oz a e Ex RE AAdAs ZEdea AL Ado] s
o

GEFEEY VL 5 VH ZEdY9a Mde] A-CGEE)ANA 7+
™

=
Autrg ow  AFdo] NHIEFL [Kabat et
Z

al. JollA e} 2 MBaFoeltt.  a AAFEoA, VLol 8], MHI1EF-S [Kabat et al.]olXe} T2 HRaF
F}a} 1o}k, ¥ AAUHo A, VHo| e, B 1ELS [Kabat et al.]olA ¢ & B 18 IIlo|t}.

1

A%, BY Zd99a 4G Az ZAgNa ADE A
FER ZAYDD LS R HEFoRH
& oz AU 4 k. o4l <lw 2o

AL AdzREe] AolAY oz

4y 1o T oY

ATt
gk AN Gl A, oA IzE Al L]

2 Zed9a AGRTEe] ZolAY o 2R felHt,

7

i
Y
rr
]
jm}
R
(z
H
bl
=
N
~
H
rr

VL 73 B8 T 7404

3k AAFEfol A, &-D A} &AL Aol ALEHE 27 YT FHLE VH ALl thdk VI-4.1b+ (VH7 H
) 2 JH4dY) F¢E (= 3) Z/mEE= VL Ak ek DPK4 (VeI side]) 2 JK29) %¢E (= 4)& E3s=
FHozRE o ZYdda IS 3 4 Jut.

wEbA, VH ofAlH Q17 ZHdYas shre Zdda AEE
ATk QX,QLVQSGX.ELKKPGASVKVSCKAS (A 279 olu|xeAl 1-25) [2]
= ¥335l= FRL; WVXsQAPGQGLE (M 279 oln|:2t 36-46) [AF, X3 K T+ ROt E ¥39sl+= FR2;
REVFSLDTSVSTAYLQISSLKAEDTAX,YYCX:R (A 27¢] ofm) =2k 67-98) [21F, X, & T EE Volil, X;= E & Aol
& 238 FR3; WGQGTILVIVSS (A 8¢ ofmxAl 105-115 ¥ Ad 279 olu| Ak 105-115)8 Z sl

=
=
)
ri‘
2
[>
[H

AANT9] e ]9 RAEe] E3Hh:
Q17 VH MEE 1 AAN2E ZTHIY= w7 744 C
A7 VH MEI2F 1 AAA: Zadga wjry) g 27ha 99 (49 29-31);
17 VH MBEIE 11 A Zdg= wr] 7Hdk
UIZE VH HEE 1T A2 2 A= wiy] 2385 27bd g9 (M4 33-35);
AZF VH MEZE 111 A2 ZH A3 wiz] 7hgk C
AZF VH MBI 11 A2 Ze A9 wr] s 27ba 99 (A9 37-39);
A7F VH ME2HE VII A2 ZH A3 wr] st

C
17k VH M BE.2E VII AAN2 ZydYa wr) 39 270 g9 (ME 56-58);

o

17+ VH o] 4lE] ZH I = wj7] 714 CDR (A <E 40);

o
L

1

RS

VH o418 Z A= wi7] S 27hd Y (HE 41-42);

rO

12F VH o418 2 = 9=l wi7] 748t CDR (M D 43); HE=

C
EVH o AE 2 Zel g w] e 27 e (M 44-45).

e

AA G, VH o] QIZE Zedeas shr]e] ZHdea MdE T VN, 2, 3 e RS 2

t}:
QVQLVQSGPELKKPGASVKVSCKAS (A& 89] ofm] Al 1-25)5 E3+3}= FRI,

o roh

WVRQAPGQGLE (MY 8¢] o}m| =4t 36-46)2 X3F3}= FR2,

REVFSLDTSVSTAYLQISSLKAEDTAVYYCER (A& 8¢] o}w] =4l 67-98),
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<64>

<65>

<66>

<67>

<68>

<69>

<70>

<71>
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<75>

<76>

<77>
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<79>

<80>

<81>

<82>

<83>

ZIHSd 10-2009-0078364

REVESLDTSVSTAYLQISSLKAEDTAVYYCE (A< 82] o} =2t 67-97),
REVESLDTSVSTAYLQISSLKAEDTAVYYC (A& 8¢] o}m] =2k 67-96),
REVESLDTSVSTAYLQISSLKAEDTAVYYCS (M€ 51), Hi=

REVESLDTSVSTAYLQISSLKAEDTAVYYCSR (M4 52)2 #3}Fsl= FR3,

WGQGTLVTVSS (M < 82] oju]=AF 105-115 =& A Y 279 ofu]x=AF 105-115)S ¥3+6}= FR4.
VL ol AlE 17t Z At 19 Zd]a AdE F U, 2, 3l B BRE 23T ¢ ok
DIQXTQSPSSLSX,SVGDRVTITC (M4 269] o}m=at 1-23) [2]1%, Xe& V B MolaL, X;2 M = A

= FR1;

WYQQKPGKXsPKLLIXy (M 269] ofw|:=4t 35-49) [2]%F, Xs& P B VolaL, Xei= S B Yoluh] & X¥3h+= FR2;

rlo
=
i
s
—

GVPSRFSX10SGSGX1:DFTLTISSLQPEDVATYYC (A& 269] o}u]x=4F 57-88) [4]
o]t} ¥ 3rslE= FR3;

o

FGQGTKXoEIK (M E 54) [AF, Xpe V EE Lot S £33} FRr4.

EE RPN DEERIE EESE R EIPEDIE S

IZF VL 719 AEOF 1 AAAA T AP (AE 47);

IZF VL 7h ABOF 11 AAdME T dYga (D 48);

OIZF VL b MBaF 111 AAdM: ZPdda (H49E 49); =&

17 VL 7h ABIF IV AAdM2E Zgdga (49 50)

g AN G, VL oAlE A3 TP sv]e] Zadea AEE T UK, 20, 3 B BEE AT
s 4= ok

DIQVTQSPSSLSASVGDRVTITC (A< 79] o}mw=al 1-23)E X 3s1= FR1,

WYQQKPGKVPKLLIS (M 79 ofn|i4t 35-49) & 233l FR2,

GVPSRFSGSGSGTDFTLTISSLQPEDVATYYC (A& 79] oju|xAt 57-88)F X33k FR3,

FGQGTKLEIK (A4 79] o}m Ak 98-107), H+ FGQGTKVEIK (M <¥ 53)8 X 3sl+ FR4.

oJAEIZE AHE A7 ZeUdda A o] 5 & e T, A7 WIdFREUORTEH AoE T
T QA AN ZYAYARZRE L AolE, ofAlE Mdo] Izt AYIFZEY MY T Az A~ =
A3 MEy} vlwste] AAsts olm| At XS E3FsE 4= gtk Ao] B koA FH ol2f 3k A Ay
e APe mEHslE Axe Afelw, Mo <7 WFREY AY EE N2 TydYa
Azt wwsle] dwkd o= 470, 37, 27) T 1)) o}mw=al xjo]o]t},

o 717k VL 2/%E VH oAl <7k ZTyedYda Y2 EYHEY. o= Sof, 7k
CDR Z7], :EJo} 7P T3 7], Abm 7], L/FE HE D70 ALt IS EYAZ F k. 99
=] (e}

719 e AE 27 9o Ar7F EQET: 24-34 (L1), 50-56 (L2) 2 89-97 (L3), 26-35 (H1),

3k ofafoll A, Eoabme (a) HD 13, A9 23 2 A 2525 Aed ol 4D 38k HVR-HL; (b)
A 149 olu|=A qES EghelE HVR-H2; (¢) A€ 15 2 AE 20028 Aeg ofn il IS ¥3t3}
= HVR-H3; (d) A9 169 oln]x=it MES £33 HR-LL; (e) AE 17, A9 21 ¥ Ad 24=25E AHg
opmlmat A& TSk HR-L2; 2 () A9 18, M4 22 1 A 19258 A=E opn|dlt Nd& s}
= IWVR-L3oZRE Aed Hojx 171, 271, 370, 470, 570 T+ 6719 VRS Eslsle A& Al3-3ct.

Sk Fgell A, B AHEE (a) MY 13 E MY 252 5F Adgd oAl A didt Ad FdAdo] Hojx: 90
%, 9%, 92%, 93%, 94%, 95%, 96%, 97%, 98% T 99%<l ofn|:=AF N ES FE3tst= HVR-HL; (b) A
o 149 oAt Ao hE AE TUAo]l Ho%E 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%

_11_
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EE 99%81 oAt AEE EdFekE HVR-H2: (¢) AE 15 R AE 20025H Aeg ofn|iil A de] digh
A FdAo] Ho®= 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% X 99%2 olu:it MES ¥
etk HVR-H3: (d) A1E 169 ofviil Aol digk Mg ol Aol 90%, 91%, 92%, 93%, 94%, 95
%, 9%, 7%, 98% L= 9% ofnwAl MAE ETsk= HVR-L1; (e) ML 17, AL 21 2 MG 242 7¢]
Aelg oluicAl Mo tiE MG FAA o] Holx= 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% *=
E 99%2 ofnnAt MES = HVR-L2; 2 (f) A 18, MY 22 2 Y 1925 Aed ofn|xt Ao
o gt M9 FLAo] Holx 90%, 91%, 92%, 93%, 94%, 95%, 6%, 97%, 98% WX 99%<] o}m) At
ANEe TEstE HVR-L3CZRE Mas Holx 17], 271, 370, 470, 570 ®&= 6709 HVRE X &8t 3-D Azt
FAE Ak A AANGHAA, N FAPOl Holxw 90%, 91%, 92%, 93%, 9%, 95%, 96%,
97%, 98% EE 9% obrlmal MEL zZh= HRS 71E AMdI maste] Ag, Ahg] EE A
el gr,  olgd opmwal MES EFS= FAE D QA A THE HFAE A5
AA G, A9 13, M 25, A 14, A4 15, M 20, A 16, A 17, M 21, A9 23, A4 18,
A 19, A 22 R AD 242 74E ToRFH AHE VE MAdA F DI WA 107]e] ofn]dte] x| gk,
A e AAET. A5 AAgEH A, B AEe (a) ME 13 2 AHE 2525E Aduy opvwal IS
EFEE HVR-HL; (b) A 149 ofm At AES E ¥l HR-H2; (¢) AE 156 2 A E 20225 deg o}
AEE Eg8h= HVR-H3; (d) A4E 169 ofv| =it HES E3ss HVR-LL; (e) A9 17, AE 21 2 A
8 ded ofuial LS 2= HVR-L2; F () AE 18, AE 22 2 Ad 192 5F Adgs ofn
g8 z3EE HR-L3CEHE Aesl ZHojx 17), 270, 370, 470, 57 & 6709 HVRE T 3tsl= 3
Els
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3k okaboll A, B oubhgo A9y 6, 8, 10 ¥ 122 FAYE TFOo2RE AEy ol Agd
Hol% 90%, 91 %, 92%, 93%, 94%, 95%, 96%, 97%, 98% WX 99%<l o}n]
7H Tde E3EE D AR FAE AT AR AAGEAN A, ME F
92%, 93%, 94%, 95%, 96%, 97%, 98% i 99%<l olu|=it MEL V|E AL nuste X, A4 =
£ A4S FgRaARE, o]y ohvnal MES Eelele A= D At AFste S fAET. AR 4
JFElel A, A 6, 8, 10 =& 128 T4 vo2RE dead AdoA F 10 X 10719 ofn]x=2te]
A%, Ay e AT AR AAGEHCAA, A3, S Ee 2SS R 959 949 (5, FR W9
3 2 kil

Yol Al wkAlsY,  AE AAIGHE A, D Q1A A= AL 6, 8, 10 B 122 FAE T o2 HE
[e=]
=

)

i

1R el A, wEe AQ 5, 7, 9 9 112 T4 ZozRE AU owedt Adel g A E
Aol AoAx 90%, 91 %, 92%, 93%, 94%, 95%, 96%, 7%, 98% WL 99%< otv| it MEE EFshe
A4 7he wrlag EFSE GD A4 FAE ATI. A ANFENA, 4D FAgo] Ao 90%, 91

%, 92%, 93%, 94%, 95%, 96%, 97%, 98% L= 99%<Ql oln|x=At AL 7E G vlwate] 23 A

EE NS FREAW, ol oyt AAS TS FAEL D AR AT UL fART. Ay
AN, A 5, 7,9 R 1R THE ToRVE AU ALl F 1 WA 10749 okl xite] A,
MY mE ARSI, 9 ANFHAA, AF, Y mE AAe HR 2R 99 (3, R Ue) FeelA
SR, QR AAFHelA, YD 4 FAE AL 5, 7, 9 % 1R FHE FoRRE HuE obuwit A
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d& XFete A hdE =Rls x§e

F-D A7 A=, AL D A Adsh= THE A ¢, Ao A Zeda v =l A4
& XL 0o dE 5o, A% AAGEA, 2] @D QA FA= VIL4Ibt R JHde] 2]l
S 7h =HQl ZHda Ads 2 (= 3 x). A5 AAGHNA, 2 el 3D 1A} A=
A7 MEIE VII 2 ZddYa AN~ 4GS x3reict. A3 AAGE oA, 2 @] g-p 12} A
=AY 9] ofu|u-Ab 1-258 ¥ FHel= FR1, Al 89] oln|wAb 36-462 X 38H= FR2, A9 89 o]t 67-
985 ¥93h= FR3 2 A 89 ofw|iAl 105-1155 Ed3h= FR4AS XgsHE 54 7P =ddl Zdd9a A
d& EFEth. olgfg FAE] g HAAIGE A, T4 7P =HQl AEe 92 40 B/EE 88 (FHE I
WyelAe] 2B (E)S Eget. ol FAEY g HAAIGHAA, A 402 Al2=HQ () & 2Ehd (A)
oja/ol A 91 88 Al=EIQl (C) Ex dehd (A)olrh. Ui HAIFEAA, & Wyge] gD Ax FA =
DPK4 B! JK2°] Z3F=Ql A 7H mdQl ZHdela AES 2§t (= 4 Fx). A5 AAGHlA, 2
wgo] gD Az AT AzF hu I (k1) A ZEda A DS Ege. A5 AA Gl A,
2 owgo] g-p Azt A= Ad 79 ofmxal 1-23S ¥ FeEE FRI, AYE 79 ofnwAl 35-495 Z3a)

i
b
o

1

off

FR2, A4 7] ofm|ist 57-88S X Fahe FR3 B A F 79 obwieit 98-1078 EF38h= FRAE 3k

7h mHQl ZH YA A EsaTh. o3 FAE] & AA G, P T THANA HEe

21015, 43 B/E= 104 (FP3 Wizl el s o] el Ag(S)e 2. olEd dAlEe 3 A

Bl A, 1A 155 AJZEIQL (C) Bam = (V)olar/of A, 913 432 AIZEIQD (0) B b (A)o]ar/o]

w, #1A 104 2™ (V) EE FAL (
},

onl
o & 0

o
O

)

L3, D A FA=, AT D A Aehs 58S fAchs &, dole] HAF By mvidl MES ¥
g g A dE 5ol dF AAGEHAA, £ 2o F-D 1A FAE T EW E=rRle] Aok dRE
S TG T AAGElA, & 2ol D A FAE= o, 5, e, v, BEou FH T 499 s ®
= oole] FES T4 =¥ mdkle 2RI T BW =vid (G)ol obrli=it Al wet, HYgaERE
de o] SYx e oliEYgR AAdE F Ak, WgsREddE /M FR7F vk A4 o, &, e,

2 opE Y FHE e IeA, 1D, IgE, Ig6 2 IaM. y % o Z#zs G AD 2 7159 vlad

X
Zhe zbolg VxR MHEHEYEE FUIE SREHIL, 48 B
1gG2, 1gG3, IgG4, IgAl, E IgA2. gk AAIFHolA, & &g -D A=k A
A W) Ui ddle aFE zdshE obnAl XA XES XT3 T B T
o, 3 AAgEeA, 2 dEel &g-D QA FdAE oHE YE (dE & ol
ShA] e obmiAl ACM e X3S ToEE T EW Zuds ¥
gD A&} A= g6 FF (dE 9] 1gGl, 1g62, 163 EE IgGd)9] & o1
114 (718 Wzvlzl; BU Havidlel Aol 1187 &5), 168 (Z189F wzmizl; EU wEv]zlel
172 (Z19F WHEw7l; BU HEdizelM e 1763 %5) /w228 (EU HI 7)ol A
Egheth. g AAFE A, & @] F-D 1A} A= 196 (dE B0l Ig6l, 1862, IgG3 X+ IgG4)
S B¥ =S xFsal, 91A] 114049 X3S FrkE EFet, olw YA 114 A
o 1682 AJ2=Hl (C) & &Ehd (A)olar/olAY, #x] 172& A
2 ZEH (P), ol27d (R) &= A™ (S)o]t}.
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D ol 2o Al WakE)ol 0.5 p (0.5%10 ~ M) WA 2 pM (2x10 ° M) Abelel &-D

AL A

il
S
T
o
o
AV
r‘;l
(o

EOhE AA oA, B wge D <lxlel] uid 27b Fejel Ao FAe] WEE (dlE Sof, D Axtel tidt 1g6
ZAe FAe Aol 0.5 mM (0.5%10 M) WA 0.5 pM (0.5%10 M) AFo]el 3D 91} FAE AT,
EOE AAGEe A, B g D <dxe] tigk 27b Fejol e &Ae] WaY (]2 S0, D Axtel wE 1g6
24 e WskE)o] 10 ol (1010 M) =] 0.05 oM (0.05<10° M) Ako]el &-D 914} FAZ A e},
EOhE AA oA, B wge D <dxlel] uid 27b Fejel Ao A WEE (dlE Sof, D Axtel tidt Ig6
249 gae] WskE)o] 5.5 nM (5.5%10° M) WA 1ol (1x10° M) AFe]el D a4 @A Agdch. =
2 Axgeel A, B g D dxtel tigk 27b FejelAe] gAY WY (F Sof, D Aol Uldt 16
Aol gAel AskE)o] 0.5 pi (0.5<10 M) WA 2 il (2x10 M) Abolel &-D Q1% AE AFFc},
EOhE AA S|, E owge D <dxlel] ia 17h Fejel e @Ae] Wk (g Sof, D Aol thg Fab

10

g oz dxel HakE)e] <k 0.37 M (3.7x10 MY F-D A FAES AT} EUE
AAIGEH A, 2 HE2 D Aol dig 17F FejellAe A st (dE E9], D Akl digk Fab @H o

249 Aol Mol oF 0.33 nll (3.3x10 WS F-D olxk FAZ AT ErRE A PN,
o D Qlztel] tigk 17} Fejell Aol FAle] A8k (]2 So], D Aol B Fab HOZA ] G g}
#)o] oF 0.51 nil (5.1x10 WSl D A FAES AEF}. wE :
g 171 Fejol Aol gAe] 28k (]2 o], D ot thsh Fab B o =X Aol Mg )o] oF 2.7 nll
(2.7%10° WS D A FAZ AT}, wrhE AxFHA, B oo D o] tiF 17} FuelA 9
Falo] 2184 (2 So], D Ao thE Fab WO =Ml FAe] :she)o] ok 1.4 n) (1.4x10° M)l F-D
A} FAZ AT, EOE AAGEHO|AN, K wEe D e f 17F dejol e Ao A (dF
o], D 1xbel e Fab W oAl aAle] Wae)o] oF 1.4 pM (1.4x10 WS D 14 FAE AT
oh, mEohE AAGEeA, B owe D el tiEk 27b Fejel e &Ale] Wake (o2 So}, D Azt ug
IgG2 A9l Aol Wahe)o] ok 1.1 phl (1.1x10 ) 8D Q1% FAS AgdHcy, wohe AAFe oA, =
e p el digk 17} daﬁoﬂw gA o 151 (& S0}, D Aol gk Fab @A ZA ] o] s}
2)o] oF 0.19 nM (0.19%10 M)l 8D <lx} &A= AFatch, o A SkEo]A], 2 WEE ) ol U]
& 27 FejollAe] Ao A (dE Sol, D Axfol T Ig6=Ae] A e Asbel)o] ok 0

1071091 8D QA FAS AT, mopE AAFEA, X we D Qe i 17} ﬁﬂ]@ﬂ*ﬂél A o]

e

=

82 (o2 Sol, D <t Ui§ Fab ozl &xel Ase)o] oF 12.3 nM (12.3x10 M) &-D 917}
Z AFdtt, E=oE2 AAGEA, B e D olxto] ik 271 Aejol e Ao 3 (B B9,
9.0 nMl (9.0x10° W2l F-D A7 A= A Ta}.

(e}
ro,
5y
2
f=)
e
g
[ep)
ft
Y
©

ool

o2t
X
©
P
s
i)
K
12

wrhE AAISEHA A, & 23S D QIR digk 17 Fejel A A9 sk (& &9, D Al gk Fab
g oz Ao F8e)o] oF 1.4 pil (1.4x10 ~ M) +/- 0.59 3-D 912 &A= Agacy. e 24
oA, ¥ uhge D 2z} EH?_TL 27} oA el @Al Y (oA E Eof, D AXFel gk Igc=A2 A
o] Aske)o] o 1.1 pM (1.1X10 M) +/- 0.6¢1 3D A FAZ AT, Loy AAGE|dA], 2 1y
2 D AApel g 17F HefjolA el A9 X3 (S 9], D Axfel] thek Fab ©Ho =z 9] Ao 23}e])
o] oF 0.19 nM (0.19x10" M) +/- 0.0181 &-D 914 FA2 ATHAT}. wrhE AA e A,

Aol S0 27h Qe GAls) sk (o Sol, D DA S 1g6wAel FAel Askeel oF 0.0
(0.08<10° M) +/- 0.0181 &-D A FAS ATHch. EO2 AAGkEda], X Ly D oze] B 17}
Fefol o] Aol M3E (& 59, D ARl thdF Fab dH oz A9 Ao H3leE)o] oF 12.3 nM (12.3X
107 M) +/- 290 D A4 FAS AT, ok A FEolA, B wEe D olge] uisk 27} Fejel A9

FA o A3 (F Sol, D AAel WF Ig6zA el FAe] WaF)ol o 9.0 nil (9.0x<10° M) +/- 121 F-D
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AAF FAE Ale gt

ErhE AAGE A, D 1A A= D 1Akl W 171 dEjelM e HskE (dlE 5o, D Akl it Fab
oz Aol Zsk)e] oF 3.7 il (3.7x10° W) +/- 29 F vk, ETHE AAFEA, @D Az}
A= D Al Wi 17F Gl el sk (& 5o], D ARkl Wig Fab @i o = o] Ao Xshe)o]

oF 3.3 M (3.3X10 M) +/- 29 4= Qit}. EUhE A FEjelA, &-D 9 A= D el B 17 ol

K

¢

(a2 5o, D QIAte] t)sk Fab B o 2ol dale] Askz)o] ok 5.1 nM (5.1x<10° W) +/- 2%

F otk mohE AAGE A, F-D A FAE D ARl o 17F Fejel Ao s (eE So], D ARt

o Fab @O A9l dae] Hske)o] o 2.7 nlM (2.7x10° M) +/- 29 4 U}, EOE AN FE A,

F-D A FA= D ARl ti 178 FEjelA 9 st (& £, D QAo tig Fab @H o ZA ] A<

Aol oF 1.4 M (1.4x10° M) +/- 29 % vk, EohE AAFEelA, B-D A FAE D AAo] g

dAe A8k (g Sof, D Axtol TFk Fab GOz gAY Aske)o] o 1.4 p (1.4X10

W +/- 29 & Avk. e AAGEA, D A2 FAE D 011}011 gk 27 FejelA 9 3 (dE =

of, D Akl TIFk IgGEAe] @A Aol ok 1.1 pM (1.1x10 M) +/- 29 5 ek, o2 A ol

D 1Ak FAE D Azl digk 17k FeEjol Ao 13t (e]E Eo], D ARkl gk Fab THO 2 A o] A

o Aske)ol o 0.19 nM (0.19x10° W) +/- 29 = QUvk. ECE AAFEelA, F-D el FA= D QAxtol

Feljo el 284 (2 Sof, D el et 1g6=A e A Wsk)o] ok 0.08 M (0.08%10

WD +/- 29 & Avk. =oE AAGE A, F-D A2k FAE D Azt dig 17} Hefell o] Kt (s &

LD Aol ot Fab @Oz Aol s )o] oF 12.3 M (12.3x10° M) +/- 29 & vk, ErpE

Al el A, =D Ak &A= D °1X}°ﬂ & 27t 3 EHOﬂ*H AstE (g 5o, D Aol e Ig6=A 9]
o] Fske)o] oF 9.0 il (9.0X10° M) +/- 29 & Qlu}.

00‘I

Al & FYso] Y= uheh o), A FEA U sl AF AP dFH RAWE F U9
RS gl 44 & 3, G Ao WD £ Ak webd, @ AAFEA, 2F 2

5
3He Kd o= FAH, af @UL A5 (& 5o, AT (avidity) 237 Hashd :1358)S wrdgh
o dekdew g nigAeHAE, A AsEe FAE e AE-3e A Al el A
SAEY. BdolA g5 ZAstA 71sd vk o], Aj st Ao g 2ol QIZkst @A 1

15 =°l, Fab @ejelAe] ghH 3 7IF/vlaE A4 (dF 50, Y 27H 99 A9S 2=
t 15t gk (el& 5ol Fab Fejollxo] gh)ol vj&= AZFstd & 9ar, olw

N
Fﬁ~
b
%

iih)
]
rN'

o2

=

=2

2

o == M 1
lo & g oogt 1M dn o

i)
r oo
2
o o

of A4dd. webd, 3 AAGEelA, Ajt FstHM o w4 2ol Fa

bob Al 9 A7) 71E/8lalE Fab #A19] Kd #ke] WlER AAEn. oF 5o, 3 AA
71 A D9 AR "3uf o] wtart, Aol tigk Kd gre] 3x<l A9, Mo
°] Kd9] H]&2 3:19 Blojvh. W=, 3k AA|FEiolA, & Bl A
2]

>ﬁ~

| 7= ARk "3 © =", Coll thak Kd gto] 1xel A%, RO Kd #& 3xd Ao,

Cel Kd of Re] Kdeo] W& 1:39 Zeo|t}. lieJoﬂ Ned ASLS ¥£3se], FdA] A E <ole] HEawo]

a3 3y 54& F5ted AHed , o7 e, o Eo], Hlolzo](Biacore), WAMIWH I RAW
(RIA) 2 ELISA7} ¥gEt},

TS, ool Ao gk Kd ¢ AFSE 5F BARe] 2o upet WE 4 9tk olE Eof, 3 HAAY

oA, Fab T=i= A7} uAE L, gt=, 5 D Axe Aol SAHHAY, YA OR Fab T Ao digh

| -]
, = D JAF mAH 3, Fab e A A3teo]l A= BAHAA A3 M3 SHo 52 F 9l
gk AR FEAA, A F7e] (1) 10 mM A EE E 1 5
pH (pH 1.5, pH 5.0, pH 6.0 % pH 7.2 ¥£3H)S E33 4= 9=
T Uk, g AAFEAA, A3 2] (1) =
= kel

A-20& EHY ol BAMIN AY W8Y 24o] 559 F 9
Aol Fidel Aw FHACRNH AY F ot ARl AF WY Z4o) 4%% bogen @ an
FelA, (1) Fab L= FAZ nAHR, A=, 2 D Ao Agol 4RI, (2) A4 Eo] 4l MgCly

1 % EY-208 53t HEPES-9+5 94 (pH 7.2)5 ¥ gste= =4
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Mol A% A S4o] £5E & Avk. & AANGHNA, (1) A F, D A4 1AHD, Fab Ei=
GAle] Afrel Z4HL, (2) A 2ol 10 i FUA (G 1.5)& T, (3) AF %o] PBS $3A
e BN 2% A8 240 £5d 5 Ak
g0 "AE', CAEF W AT FES AEL E£FAT. A E: gudeld] 2e FAMoE
U8}, BE Aol DNA FFol S BAA @2 & Ark: Aol = olsjurt. Al FAABY A
EolA 2 A5k BA /)5 e YREA JAo] Ui WolA] ALl Ttk B Wy Agd
"HF AETE durHon AUAR EE AR STl
go "M A8 %3 UelAe] DA BAL PHT £ Q= AAR Ao Adel FEbseA AdW
DA RS FAahs DN FEES ouad. ol Ao Add: WAE Bye] fd TuE, oge
A2 Aojelr] 1% Aol edeolr 4G, A4% A PuE AF $IE Dol A9, R A4 2 W
o AL Aojshs Mgl AT, WEE Fehavs, A 44, B dEsbl FAE AE AU
d ™= = E'_ ko) T
=i)

d Ak, AEE S5 Uz JEAFHY, HEHe S5 s 595 Al
AgolE Aw AA g2 ggEc. B A, Zekav=st WEe] sb
= 2 R FsudbssiAl AbgEr.
A sAE B A v FHe] NHE EFsEF Jmdr).
T @, dF 5o el Afder e AfHes 34
AA7F AE7FeE 4 Y

HE7rset 714 33

d
t
e <
N
oX,
d
o
Lot
i
)

a 2% onar, BN g
L GER (E Sof, o), Eeelazoeln]
EE dAdon Y48 Asel EE. 54

[S]
w3 gEA= gA A9 (dE

i
b
o,
=
[m
JE

s 4
%7 AT 44 @ PAe

:l."_

o] ¥WlE el DNAS 2249 Ex TdA7|=d 443 55 AEE s, a5, e 13 IS4
5 AEojrt. o]H3 BAS 93 AHI AP EE IT-24 B OT-%A AE dE BIE oS B9,
FWAE A A, el 2urel 2 (Enterobacter), N2 Uo Erwinia), B A AeH(Klebsiella), T2

o

N9-2~(Proteus), RAe}(Salmonella), A|etElo}(Serratia), B A AeH(Shigella), Wk ofUzl mpdg|x
(Bacillus), FFr=XEu(Pseudomonas), B AEZ Eulo]s|(Streptomyces)”t EgATt, 3 w&z3 g+
29 S5 it 294 (ATCC 31,446) o)A ¥F, th2 5 od) o+ B, tig+ X1776 (ATCC 31,537), %
gt W3110 (ATCC 27,325)% A Asitt. ol o523 A4 o] 7| Huh= o A] A o]t}

o dsle], JAAE HAE oAy ZHHEY A B a7t dAE TSt HEd g 4
T Bl stk ARkl Ml AlERIA| o (Saccharomyces cerevisiae)7b Aa A= &5 1
Fo A 71 BdHoz A gRY. ey, A7) FAFIERLo| M A EW|(Schizosaccharomyces pombe)

W Zulo]l Al (Kluyveromyces);  ZFHtH(Candida); EdZdZvH(Trichoderma); FwZ2¥eF  FAgkA

(Neurospora crassa); 2 Bt EH 23t A0 w22k (Neurospora), FH A (Penicillium), ETEZF

g ] & (Tolypocladium), 2 ofAH2ZAF 2 (Aspergillus) &5, dxd] ofA~¥|2dF 2~ YEe2(4. nidulans)

D ofAH2A R YAZ(A. niger)et 22 oo EUE &, &, 9 ASo] $AHSE o]&rbestal 2

A &8ttt

Al

i o2 Ml o
e
O of ox

h=]

=
=

T

Semas e WAL 9% 44 57 AXE AL AREYE fUud. 9940, qF5E 9
R ZolE wr FAFEER )

FEZEE Aole doe am JIIAAE AE wjgEe] o]8d F 3
. 2 2F MEZF 2389 ([Luckow et al., Bio/Technology 6, 47-55
(1988)1; [Miller et al., Genetic Engineering, Setlow et al. eds. Vol. 8, pp. 277- 279 (Plenam
publishing 1986)1; [Mseda et al., Nature 315, 592-594 (1985)]1). =X &FH|g} ZF7]9 =t} (Spodoptera
frugiperda) (E3), ololdlX=(Aedes) (F7]), =24z} @2} w7F~8] 2 (Drosophila melanogaster) (I3
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4] 2 #jZFZ2Zuolg s g5 4
2% S AE7E E1o] vk, kst FAAE L vlolg A 4F, oE B
¥ 7F(Autographa californica) NPV L-1 Wolx] @ Bwlx~ wg NPVE Bn-5 #57F &
a1, o]#2 uloly~ES, 53 ~XFH ] 3
ol ~E ARgE & k. HeH W T -

F24 Agd 5 ek

m

HAFTE AX, 9 agE (27 udE)dA HFeE AxXe T4 448 HA7F Ho k. [Tissue
Culture, Academic Press, Kruse and Patterson, eds. (1973)] #%. #&3 ZIH7F &5 AXF9 de A5
o] 217 <Azk wio} 21 MAEF; woln] aE A AE; zolyx ¥ WA AE/-DHFR (CHO, [Urlaub

Eg(Sertoli) AE; A3t AFAESF
AISE (HELA); 7 A1 A2, A3F o] AlaE; QI 3+ AlXE; mfg-2 § T 2 NSO Al Eol),

G5 AZE FA AU A 7] J1EE MEE FAABA R, TRRE FE, JAARA A8 wE A
= AGEe mYehe G SFol AFetA WP BFA JF wANA Wt

Woubio] gy WolAE AAEtEH AMRE S5 AEE sk wixol A wigE 4= . Al#EE wiA] 9
Ad #(Ham) F10 (Sigma), &4 =<4 wix] (MEM, Sigma), RPMI-1640 (Sigma), = EH|& W& o]F ujxA
(DMEM, Sigma)7} <3 AMEZE wjdst=d] H43 cd. =3, [Ham et al., Meth. Enzymol. 58: 44 (1979)],
[Barnes et al., Anal. Biochem. 102: 255 (1980)], w|= 53 W& 4,767,704; 4,657,866; 4,560,655;
5,122,469; 5,712,163; Ei= 6,048,728l 7|&H WMIXE F L9 A& 5 Mxo| digh vt wiA=Z A&
F Ak, dele] oefdt vixe] Fyslvd 28 U/EE ZEE AR A (g &Y, ERAEY, B

9 AE AD, @ (W X-FEHeIE [HF, X UEF, 2w, vtadlgelv]; ® EAV0E), &5A

=~
(lolazE R9e HF vz dubF o EAds 77 sFdER Aoy), # 73 B 57 oy A
sEdel BEE g vk dofe] Ve 2ad Bywo] FAdA eAE A9d vR2 w3 x3E 5 9l
o oWk =24, Al 2%, p o2 Bd&om AEE s Axet 7 Vel AHgE AEola, FHAd
A B o)k,
A A
A Z 3

A, G AE oA AAEAY, A3 FH4330 oA AAEAY, e o)

2 ARA, &5 AL Ei=

9ltk. [Carter et al.,

Bio/Technology 10: Zolmtow ¥uE FAZ galss A %

ol Svk. e, AlE Ho|AEE oMEAVESR (pH 3.5), EDTA, % g

(PMSF) 2] &4 3Bloll oF 308 Z2AH §allAZlth. AMX ZFES A2l 98 AATL 4 Aok, A Hol
O~

i o
PV
rE
2

D

S
—
D
L
D
Q
-
©
©
)
=
morr
=
o
!
Lo
o,
ofh
iy
g

A7F WA W2 EREE 4%, dubdow o) Wy AlaslomXE o AdS AlfEHE dwE 5
L, o|lE 59, Amicon & Millipore Pellicon 2013} FH& AME3slo] WA HAZIY., Wl diss ¢
Astz] s ZZeolAl AAA AN PMSFZE dele] v wAClA E3E 4 da, A edEe] 4%

= WA 9 FAAVE 23+ 5 o

AEZRE AZY G 2HTS, A8 Bol, JSSdolseelE AzrtEdy, A A/GEF, T4, % 2
sy AzvhEaduE Agstel 4T F Ju, WY AsvhEads} HgAE gA JGolth. A

(€]

YA o] vl A A A FA WHolAo] EAletE oo WAIEEY Fc =HQle] F 4 o
FL-Frk,  wilE A= Q7 I1gGl, 1gG2 Tx Ighd =HE 7|22 stE

([Lindmark et al., J. Immunol Meth. 62:1-13 (1983)]). w®MA G= RE wl¢~ olAEy 2 <zt I
sl AZEAo ([Guss et al., EMBO J. 5:15671575 (1986)1). Z3}4 2zt=r) By s mEg s A
Fit op7tR oA Wk, thE wjEY AL o] &IbEsith. VA SR kARl

g EE Z(SEAOEDRAL olR A2 94T = e ZRT fFo o w2 sta Mg Azte] ¢
ZA 3. SdA7F CH3 =delS 3= 79, Bakerbond ABX™ <=%] (J. T. Baker, Phillipsburg, N.J.)7}
Al fF&strk. 3E A WolAle] wet YEr g A T o] o] 2-uwd Ay oA s},
o Ehe A, A4 HPLC, A7} oA a2ulEadn], 38l SEPHAROSE™ ol Ae] Z2wulE 1y, S0
2 EE gol uF FA (g EolaTE2EA AR oA ARrEIY Y, AZREXAZ, SDS-

E;
ul
jincs
=2

=
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Jofof
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sle] o Hrha
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pHE AY
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o] FER EA
),

as

AA,

Osol, Ed. (1980)]

=

p
L

]

IEBRE
Al
W

[e)
™

=

K3
At Eg=(Tris)7t A2

o2 "QhgshAl" 2 el

[eReR=R0)

<t
mM

}

<122>
<123>
<124>

7H&-3HA 7]

=
=

oA, FEAANA A ZAl

ma

tAsHA= Vs

<125>

SE, aF HesgEdolE, BeadA

E]
)

‘.ﬁo

= (=, 1071 wmere] 27]);

of Moz EA4T = A

Hl-o] 24 AM&gA = AlA ("Sa3ATE

=
Edl

o

<126>

A g g Aol

e, &9

), ZFEY (Pluronic).RTM.
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ShAl (el

33

5

=

=

A= °F 0.05 mg/mé WA

H
°F 0.07 mg/ml WA °F 0.2 mg/ml HYZ =4 4 U},

e
[=)

o], EDTA),

=

= =
=

), Adlel"gAl (o

A=)
QAL

9 RIM.-80 )7} £
A (A= 5o, A

| =3
=
=

L
L
L

L

H
Aol

o

=]
5

¥

o

1

1.0 mg/m¢, vF4]
[

ok

g2 (EY(Tween) .RIM.-20.
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ol x| 2w o] A (coacervation)

i

o]

Ed.

vieAl) ol e mha R el
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}
£ [Remington's Pharmaceutical Sciences, 116th edition, A. Osal.

AX

I}

£ 5ol AxH mlo|lARHE, dF
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& ol
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Aehel-vo 22

(1980) el 7HAI=lo] Qlth.
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L
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w
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L

7}

} Akl ejs) Folwint,

NS 1 ke T oF 3 ug WA <F 30 ug

=
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o

]

i

o
<

L

.
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S
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<
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<129>
<130>
<131>
<132>
<133>

o iod

147-

(Ed. J. Langone & H. Van Vunakis), Academic press, New York, 73:
_20_

[0'Sullivan et al., Methods for the Preparation of Enzyme-Antibody Conjugates for Use in Enzyme

Immunoassay, Methods in Enzym.
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A Manual of Techniques, pp. 147-
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il

et
B
e

=K

1987)].

158 (CRC Press, Inc.
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<160>

<161>
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<163>

<164>

<165>

ZIHSdl 10-2009-0078364

AH3A 7 -, XL-1B BHeg]o} E(bacterial lawn)ol Z#o]® sttt
ﬂﬂﬁaﬂ'%égﬂﬂﬂ(%%@{1§%Q‘¢)§1?%@(%ﬁ@ﬂﬂ‘%i o el Prletdck. =4 2 A
EF7F ol AMdE VA 2852 ALEAE 200 5 oF ld. ZHldA & (wobble) &Rl
A5 EEE AT

Vi 2V FEA] PR 5 49 FRlo| digk Sold Ad 2 2y AE (Genelll)e] £ol oL
H e ad(overhanging) AEE& sl vle®lst #Add zefoln W BEH BWH 9 (Ck e CHDS
2REY o Zgle]|HE AMgste] 3 PR &30 St Afsﬂﬂ‘ﬁ‘:} THJHA gL vt Zefoln d H-5
o]4 PCRE AA3I7] A&l Al#E= PCR AA 71Ee] o3, e ol7tE A~ A Hd7jedsol 93] PR BEES 4
Al AT

AR 2: Fgolreg 23FY

M e g ZE(Capture Filter Lift)E 12} 232 A& el

ol gholr e AV|HL} S xH3te] ¢ Ak, FHES GU-x]3H ELISA FAH
ATk, Fab L& 7122 3F, D AXE AFES A &Y HAol| o e AFAE ’"‘7}3 & S )
=

HA e|ZE 272

Al
tlo
[Kl
e=)
oo
o
iy

A AE YZE EARS D Aol o] Fabel Aol tigk 13 232 gl At A7t =& AxE
dolgatar, A& wkx 37CelA Aol sttt (eF 6-8 AIH). U F-13F J¥E 10 me PBST
pg/mE BNEAY: ZHAE AZY(ifting)A7]7] 9% UEZASR: QS BF Sk A=y A
wE} Azd T ey AoA 2417 EoF 10 mie] ek fEA|e] AT IJE & PBSTZ 3X
ARSI, FEE Sepa 2o qestn, ALdA o 152447 Fob QlFwol et 1%, B T
ol ERRE A AL, TBSTRE 3x A&}

=

D A (50 pg/me)E PBSTOIAM 0.1 pg/m= 8Astar, e F 4 mE F7rside. ZHE A4 71A97] 4
oA 2A1ZF Qb & el A QlsfHle]ldgt -, 3x AASIAT (ZH7F 5%).  3AE 166-222-HRP (PBST=®
1:10,000) 5 FH 9 4 me] F3 2 H7bstar, HEE 1ARE St X9 7] Aol Qltuloldstaltt. dEE 4
X AAREETE. FEE AxAX 5, TMB 71Add AT WA, Eell FEAA WS AAAAT. FA
F&o] FAHAT.

AA e 3: §d-A A ELISA 238

@G- ELISA A4S 23 238 ARgsitt.  o]lE&(Immulon) II ZHCIEE @4 3-<13F Fab
(1:12,000, 50 po/A)Z 350 Zol ALoa] zEFALE. S, Zo|EE ZolE AA

Aot AR FAE 100 w/de) FaE Hrbetal, SHolEE 1ARE SS9 A2 R
a%, ZHCIEE 4X AU

abZ 50 wi/ Aol & Hrkstar (156 M FY57F AA == Asdo g i), 1A47F Eot

5 7}bzte] F
220l A ‘ﬂ?rﬂﬂcﬂ’éé}%iq. SHolEE 4X *ﬂzif& %, 0.01 pg/mee] W] Q¥st D AAE 50 wt/A= H7FeF3d
ok ZHOIEE A 1A EF IFHlol e £, 4x AHEITY.  ~EYE|P-IRPE H7lskal (PBST
Wel 1:10,000), A2zollA 1AIZE &k Aol dsiint.  ZwelES 5x AHI F, 50 w/de] TMB 7|d-&
H7bsto] LAAZTE, FEE] BAEAS W (10-45%), HA $SAE 50w FIR HUbeela, FHEE

Attt (1 #x). ols Fol|A,
2 93 (100% PF$-2)7F AE2 HEF
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<168>

<169>

<170>

<171>

<172>

ZIHSd 10-2009-0078364

X2

912k3H/CDR3 A& 3 ol n el = 3E o A= st FA 9 oprl=it A B4

VK 915 2[4 [13]43[49[64]69|CDRL3]92]93]97

166-32 T(VIM[P [S [S [A DN [T

A% =3 T[M{A[V[Y|G]T

104 I[VIMI|P [S ]S T D[S [T

109 I[VIA[V ]S |GA M N [T

111 T[VIA Vs |G |[T D[S [T

112 I[VIAvV] s |G |[T D[S [T

114 I [VIA[V][s |G [T D[C|T

121 [[VIA[V[s[s[A D|N|T

125 T [VIAP [S[S T D[N [T

130 [[VIA |V [s[s|T D[N |S

VH 915 2]9[38[93[97 |CDR-H3|98[99] 100

166-32 T [P|K|T |E V [D [N

A7k 9 VISRV [A

104 V|IS|R |V |E V |ID|T

109 VISR [V [E VNN

111 V[S|R |V [E VNN

112 VISR [V [E V [N [N

114 VIS[K [V [E V [N [N

121 [[S|R |V |E VIN|T

125 VISR [V [E P |D [N

130 VISR |V [E vV [D [H

FE #1113 #1145 BlAcore @Al s SAdstalglrt (3 4 F=). 2 #104, #111, #114 3 #1305 84
olAl AWl o3 g SIS (= 6 Fx). ol FEELS 7vlet 166-32K T FstEo]l ¥ %3
€4 A EARel osl yEhd kel Fo] dijt ARE AAldt=dl lelA lvlE FabRo B& AFE St
(= 7). 28 #1112 28 #5637 o] A4 el 2719 F1 A71& FFaeh (912 4 2 49). o= 28 #56
oA AE mpe} o] T A 97 el BEE FY Ve e k. F2 #1119 A4 2 S CDR3
FE EF ol 1749 ol EdMoelZh k. AAedE 2709 HHA oluee] (IZts) dojnd e,

=S
[e] = RS
W zks /CDR3 HAs dolmele)mrE, Age] FEEA GAR DAL W77 Atk AL wAsAT

BlAcore HloJEl:= o]&jgt %%%o] 2719 2 #1115} Q17 D © x}oﬂ g3k J3Ho) ¥ HoeE AS
b, S8 #250, #315, #348 % #4165 83 Al AW (& 6 =) B Uit AR gA| (& 7)A &
13 5}03\;]_

AN 5: AP £8 EAY

A7k} S22 AETH 7|55 €8 oA 24 9 BlAcore &4 (3l7] AAle 6 3x)S AME3st] A4
o 88 BAWS slr)e Aol wEt Faskgith. o 1:2x10° 8419 20 mt 24 (0.9% NaCl) W] 1:20
A E7] AET (RRBC) (0.5 mé + 9.5 m¢ GVB/Mg-EGTA £+=A)) 20 w= ZF¥ 7}2E (Coulter Counter)® 7}
egsnt. 1%, AE $EE o 2-5 x10° A9 AL/mE 2PSAh. zzhe] EelolEe] o 500x10° A1/

i
o

=

22 41119 88 e =7z 275 %’461% T EdWo]lE (DR-H1 2 CDR-L2 WZ FAlo] E¢jdo =y
A golrgE s TEHEAT.  HEREHAl, F9-AA Eddel i HIHE AEste, | EdwolE =Y
e 2P ATEULEHEE 22 #1114 =3 °ﬂ old¥AZ o7 H oo golregE FHatk. 2Axk D <
Aol ek AgFo] - w& F 47H4 FE2S AGEAEYT. o)y 24 FEE Fo|A, Ay FEH
o2 EZAWo|7t AT, FE #250, #315, #345 L #416°] BlAcore A o] MEHATt (T 4 Fx).
1y
AA
5}

F

Zyo]Ee] RRBC = oF 1 mle] RRBC/Sdo]E (500%10°/2-5%10)2 #5851 T}.
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<176>

<177>

<178>

<179>

<180>

<181>

SIHE 3 10-2009-0078364
MEE 6 ml GVB/Mg-EGTA &=A)/Ze|o|Eo|A FAsla, &3 slar, 4ColA 1360 rpm X 439 A3 <3|
33] Alx3s}ch. RRBC 28 3 ml GVB/Mg-EGTA $+5A/Z o) Ed AE A 7oL, I AolA FAAF .

-80C WYz FE el It S ARE A dlsAzt. DS GVB/Mg-EGTA <Al o] 20% 73, 5 ml
[ZUCES] FRR Al (HF 10 %), E& oA FAAZH.

# 3
1 2 3 S SB
-GVB/Mg-EGTA: 50 ul 50 ul 50ul 50 ul 50 ul
mAb: 50uf=glx 50 ul 5 50 ul 50 ul ——— —
20% Hu 334 : 50 ul 50 ul 50ul 50 ul 50ul
. 30& B2 5-6TCAHA AFAZ F, A2A 78 5 FAA U
E7] RBC: 30ul 30 ul 30ul 30ul
MEZS 30% B 5-6TAA HEAZNZE, 408 <k 37TAA HEAHTE. MEL YA 7)HA 5-6CE Y7+
gk % 4TA 2,000 rpm X 3Eo2 AAFH AT, oF 80 we] e S uige] HET 96dW ZHOlER
%713, 590 mmol A2l DFS EF ZolE #E7E AMEste] #E31t. oA WMESS )9k o] At
Atk % Al = {[(S-SB)-(U-SB)1/(S-SB)}*100%. (U= A= 1, 2 &= 3 (Z2z2F % 39 A" 1, 2 =&

3)).
A Al 6: BiaCoreol 23 3-27F D QAR Fabe] J1U|E £4

7% - Q17+ D €12+ (Advanced Research Inc, 0.1 mg/ml)S o}il-AZ% HHE X835t (M5 3 (BiaCore) A
of A AT, Bpriel ol rERsiAl Axrt Zle®th: (1) ZF (PBS)E 5 w/wolvk. (2) 35
EDC/NHS (1:1)9] 9. (3) oFAMEHlE &5 4] (pH 4.5) W] A D QAR 35 ] FY. (4) 35 pl o Eold
o] Fo] 93k &zt 7)o ek, (5) 5 40 10 mM YA (pH 1.5)0 93 FW Azt Y= (¢ D <l
) A FFEE 9 1,000 RUSE.  a-21%F D 2%} (huDi, 40 xl, 31.5 ug/ml)S AR HAE oA oF
900 RUS| gt} &

ZIE #4 - ZE -2z D 91AF FabZs PBS &EAolA Fstdvt.  Zzbe] AES 12.5 nM, 25 nM, 50
M, 75 nM, 100 nM, 125 nM, % 150 nMe] ¥d#H9] FE& X3P, =& 5 £ 40 W FYS AFESH
Ark. 5 w0 B2 10 mM 28 (pH 1.5)% HLFo=n Aol GAEATF. BlAvaluation WA 3.0& Al
g3to] fFA-1AF 71dlg Skl 1:1 A% Ede] Fab 2% FHES g @do=24 7vg HvEHES 55318
ot A7t 3] & 49 AAEn. BEE dolEe ARkAQl I ¥ FH®(routine)el o3 +5H

£ 4

BlAcore 23

Fab 2& ka (M-1s-1) kd (s-1)  Kd (M)

%-D 9% D Fab 315  7.1x10° 2.7x10%  3.7x10™
%-D <1A DFab416 8.2x10° 1.8x10%  3.3x10™
%-D 9% D Fab 345 6.8x10° 3.5x10%  5.1x10™
%-D 94 D Fab 250 5.7x10° 1.9x10*  3.3x10™°
%-D A DFab56  3.6x10° 9.8x10*  2.7x10°

7] w2} 4.4x10° 1.2x10%  2.7x10°®
¥-D A4 D Fab 111 3.3x10° 3.7x10*  1.14x10°




<11>

<12>

<13>

<14>

<15>

<16>

<17>

<18>

ZIHSd 10-2009-0078364

Ab 166-32 7} T3 (= 1A) 2 7 A (= 1B)9 obrit A ES HAFST
=

= 1A ¥ 1B=

%

M
& MAb 166-32 7F9 3 (& 24) 2 7MW A (= 2B)9] ik AEES BA
=
=

5% Zbzbe] Q17ksl A F2 #56, #111, #250, 2 #4169] tjdt 7MW 2 2 7 A Y ol AdS

= 2A ¥ 2B

rob

T3S FE MAb 166-329 49 v|wE EA}

rob

T 4= H¥ MAb 166-329] A HmE HAF

X

A A%E mAE.

T 78 2%t3} A Fab FE #56, #111, # 250, 2 #4160 238k thetzel v A Ao xS DAL

e

T 62 27ks} 3A Fab 2 #56, #111, #250, 2 #4169 s &3

% 8A-B (7MW =2 (VH) AAA2(consensus) Z# YUY A (framework)) © % 9A-B (7} A (VL) AAA 2~
zZPgdda)s B odmgol Ao AlgE 4 J= hEH oJAE (acceptor) QU AAMA TP PP HE
S BAREFAL, olul MY AWl 3719k 2k (= 8A-B) <1zF VH M E1E(subgroup) I AAMA ZTHdYg=

wj7] 7}uk(Kabat) CDR (A€ 28), 1z VH ABE1E 1 AAA~ ZHdY3 wjy]) g8 278 99 (49 29-
31), 1ZF VH AEZF 1T MMz =zl a wj7] 7k CR (M F 32), 1% VH AEIZF 1T HAA 2 Ze

o= why] FFE 27 49 (MY 33-35), A7 VH AEIE 111 A~ Ze 9= wjz] 748k CDR (A
4 36), A VH MBEIF 111 AAAMS ZdYa w7] 48 27 99 (M 37-39), <1z VH A B IHF

AN A= wy7] 7HE CDR (ME 55), 917 VH ABEIE VII A 2 g9 w7 g49 %=
g9 (A4Q 56-58), 27F VH o8 =AY wiz] 7b9F CDR (A 40), <1zF VH oJ A8 Z# = w)
FE 27MH 9 (AE 41-42), 17 VH oj4H 2 2T wi7] 7HE CDR (AE 43) 2 <Q17F VH o4
AT W) FgE 27MH FY (HME 44-46) L (Z 9A-B) IZF VL 7h9k MBEOF 1 AMA~ 29
93 (M 47), A7 VL Fh MBIE 11 A4~ ZdYa (HD 48), €17k Fl AuaE 111 AAA
2 ZTHAYA (Y 49) 2L QA7 Fhu AR IE IV AAAA ZHAYA (HY 50).

=g
EHIA
3 MAD 166-32¢] 718 F49] ofm| =4t A4
QIQLVQSGPELKKPGETVKISCKASGYTFTNYGMNWVKQAPGKGLKWMGWINT
YTGETTYADDFKGRFVFSLETSASTAYLEINNLKNEDMATYFCEREGGVDNWG
QGTTLTVSS (M4 1)
ZHIB

T4 MAD 166-329] 7} A4 9] ofw]x=At A4
ETTVTQSPASLSMAIGEKVTIRCITSTDIDDDMNWYQQKPGEPPKLLISGGNTLR

PGVPSRFSSSGYGADFVFTIDNMLSEDVADYYCLQSDNLPYTFGGGTRLEIK
(A4 2)
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ZIHSd 10-2009-0078364

MAb 166-329] &4 71 9 Qo dig Fd A A4
CAGATCCAGTTGGTGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACA
GTCAAGATCTCCTGCAAGGCTTCTGGGTATACCTTCACAAACTATGGAATGA
ACTGGGTGAAGCAGGCTCCAGGAAAGGGTTTAAAGTGGATGGGCTGGATAA
ACACCTACACTGGAGAGACAACATATGCTGATGACTTCAAGGGACGGTTTGT
CTTCTCTTTGGAAACCTCTGCCAGCACTGCCTATTTGGAGATCAACAACCTCA
AAAATGAGGACATGGCTACATATTTCTGTGAAAGAGAGGGGGGGGTTGACAA
CTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA (A4 3)

MADb 166-32¢] A4 71 994 dig FA 4k A4

GAAACAACTGTGACCCAGTCTCCTGCATCCCTGTCCATGGCTATAGGAGAAAA
AGTCACCATCAGATGCATAACCAGCACTGATATTGATGATGATATGAACTGGT
ACCAGCAGAAGCCAGGGGAACCTCCTAAGCTCCTTATTTCAGGAGGCAATACT
CTTCGTCCTGGAGTCCCATCCCGATTCTCCAGCAGTGGCTATGGTGCAGATTTT
GTTTTTACAATTGACAACATGCTCTCAGAAGATGTTGCAGATTACTACTGTTTG
CAAAGTGATAACTTGCCGTACACGTTCGGAGGGGGGACCAGGCTGGAAATAA

AA (XE4D

_28_
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ol

=

=

H

e
=)

¥ MAD 166-32] tigt 17 T4 39 v

1 10 20 30 40
Mu 166-32 QIQLVQSGPRELKKPGETVIKISCKASGYTPFTNYGMNWVRQAPGKGLEKW
Hu VI-4.1lb+ v Ed A S v GYTFTSYAMN R Q E
50 52 a 53 60 65 70 80 82 a b c 83 90
Mu 166-32 WINTYTGETTYADDFKGRFVFSLETSASTAYLEINNLEKNEDMATYTFC
Hu VI-4.1lb+ WINTNTGNPTYAQGFTG D \% Q S s A T ¥ Y
95 103 110 113
Mu. 166-32 EGGVDNWGQGTTLTVSS
Hu VI-4.1b+ YFDY LV (JH4d)

74k CDR: ¥ Z. EZA /o2 A: ZE o} CDRI1.

_29_
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NS4

e
=)

B
H

T3 MAD 166-329 <1t B4 3¢ vl

1 10 2
Mu. 166-32 E¥ TVTQSPASLSMAIGEKVT
HUtemp DPK4 D X Q ¥ s ASV DR

50 60
Mu. 166-32 SGGNTLRPGVPSRFSS8SGYG
Hutemp DPK4 Y AA S T L Q S G s

100

Mu. 166-32 TF GGG TRLETIK
HUtemp JK2 T Q K (JK2)

A
z

DF

40
WYQQKPGEPPEKLLTI

o

w

nin

[2]{=]

M

N
A K¥
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k1

)

#56 VK
DIQVTQSPSSLSASVRDRVTIT CitstdidddmnWYQQKPGKVPKLLISgantipGVPSRFSGSGSGTD
FTLTISSLQPEDVATYY ClgsdnipytF GQGTKLEIK

#56 VH

QVQLVQSGPELKKPGASVKVSCKASgytftnygmnWVKQAPGQGLEwmgwintytgettyaddfkGRFVF
SLDTSVSTAYLQISSLKAEDTATYYCEReqavdnWGQGTLVTVSS

#111 VK
DIQVTQSPSSLSASVGDRVTITCitstdidddmnWYQQKPGKVPKLLISggntiroGVPSRFSGSGSGTD
FTLTISSLQPEDVATYYClgsdslpytFGQGTKLEIK

#111 VH
QVQLVQSGPELKKPGASVKVSCKASgytfinygmnWVRQAPGQGLEwmgwintytgettyaddfkGRFVF
SLDTSVSTAYLQISSLKAEDTAVYYCERegqgvnnWGQGTLVTVSS

#250 VK
DIQVTQSPSSLSASVGDRVTITCitstdidddmnWYQQKPGKVPKLLIShgntipGVPSRFSGSGSGTD
FTLTISSLQPEDVATYYClgsdslpytFGQGTKLEIK

#250 VH
QVQLVQSGPELKKPGASVKVSCKASgytfthyginWVRQAPGQGLEwmgwintytgettyaddfkGRFVFS
LDTSVSTAYLQISSLKAEDTAVYYCEReggvnnWGQGTLVTVSS

#4168 VK
DIQVTQSPSSLSASVGDRVTITCitstdidddmnWYQQKPGKVPKLLISdgntirpGVPSRFSGSGSGTD
FTLTISSLQPEDVATYYClgsdslpytF GQGTKLEIK

#416 VH

QVQLVQSGPELKKPGASVKVSCKASgytftsygmnWVRQAPGQGLEwmgwintytgettyaddfkGRFVF
SLDTSVSTAYLQISSLKAEDTAVYYCEReqavanWGQGTLVTVSS

_31_

10-2009-0078364



10-2009-0078364

ol

=

=

H

e
=)

A (%)

A A 3t€ ¥-D 1A HuFabg o] AP £8& At}
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100
80 -
60 -
40 i —o— Chi4
—o— HuFab56
—a— HuFab111
204 ¢ —=— Op HuFab250
| +Q —e— Op HuFab416
0
-20 drrry et T —— —
0.01 0.1 1

% (ug/ml)



k
N
N

438 (%)

100
80 -
o]
40

20+

£ £y A 9] o8] TNX-238 zts} Fab 7HEE9
% A7 A o] ik BA A9 JA

—n—#56 TNX-238 Fab
—e—#111 TNX-238 Fab

—a—#250 TNX-238 Fab

—w—#416 TNX-238 Fab

—o—#56 TNX-238 A A & A

—0o—TNX-224 (7]d] & &-D <1z MAb)
—a—FAHA ¥ 714 MAb

—~v—MADb 166-32 (TNX-224 2 TNX-2389]
w2 A2 MAb)

0-

ZIHSd 10-2009-0078364

dud 55 (ug/ml)
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£

=

U0 w>» OO w» = OO Dp -~

cow» 3

QVQLVQS GAEVKKP

GAS

VKVSCKAS

QVQLVQSGAEVKEKPGASVKVSCKAS

QVQLVQS GAEVKKP

QVQLVQSGAEVKKPGASVKVSCKAS

QVQLQESGPGLVKP
QVQLQESGPGLVKP
QVQLQESGPGLVKP
QVQLQESGPGLVKP

EVQLVESGGGLVQP
EVQLVESGGGLVQP
EVQLVESGGGLVQP
EVQLVESGGGLVQP

GAS

SQT
sQT
sQT
sQT

VKVSCKAS

GYTFT -HI-
_Hl-
-H1-
-HI-

B

LSLTCTVS
LSLTCTVS
LSLTCTVS
LSLTCTVS

GGS V m— -HL-
-Hi-
-Hi-
_HI-

€€ Z

QQMHWFmO>>QO41m_ -Hi-

GGS
GGS
GGS

LRLSCAAS
LRLSCAAS
LRLSCAAS

HI-
HI-
-Hl1-

4d€ €%

QVQLVQSGSELKKPGASVKVSCKAS
QVQLVQSGSELKKPGASVKVSCKAS
QVQLVQSGSELKKPGASVKVSCKAS

QVQLVQSGSELKKP

g

A
B
[o}

EVQLVESGGGLVQP
EVQLVESGGGLVQP
EVQLVESGGGLVQP

Az o184

A

B
o)
D

EVQLVESGGGLVQP
EVQLVESGGGLVQP
EVQLVESGGGLVQP
EVQLVESGGGLVQP

GAS

GGS
GGS
GGS

GG S
GGS
GGS
GGS

VKVSCKAS

GYTFT -Hi-

-HI-
“HI-
_HIL-

EEIEE]

LRLSCAAS
LRLSCAAS
LRLSCAAS

LRLSCAAS
LRLSCAAS
LRLSCAAS
LRLSCAAS|

G F N 1K|

GFNIK

%%z

€€ €%

<wn>w000rmizm
VRQAPGQGLE WM

VRQAPGQGLEWM
VRQAP GQGLE WM

-H2-
-H2-
-H2-

RQPPGKGLEWI G
RQPPGKGLEWI
RQPPGKGLEWI
RQPPGKGLEWI

-B2-
-H2-

_H2.

VRQAPGKGLEWVS
VRQAPGKGLEWYV
VRQAPGKGLEWYV
VRQAPGKGLEWYV

VRQAPGQGLE WMG
VRQAPGQGLE WM
VRQAPGQGLEW

VRQAPGQGLEWM

“H2-
“H2-
H2-
_H2-

VRQAPGKGLEWYVS
VRQAPGKGLEWY
VRQAPGKGLEWY

VRQAPGKGLEWYV

VRQAPGKGLEWVS
VRQAPGKGLEWY,
VRQAPGKGLEWYV|
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£

=

RVTITADTS
RVTITADTS
RVTITADTS
RVTITADTS

RVTIS
RVTIS
RVTIS
RVTIS

RFTIS
RFTIS
RFTIS
RFTI1S

RF VFS
RFVFS
RF VFS
RF VFS

v
v
v
v

R
R
R
R

L
L
L
L

DTS
DTS
DTS
DTS

DNS
DNS
DNS
DNS

DTS
DTS
DTS
DTS

R F T 1 S|A{D|T|{S
R F T 1 S§A|D|T|S
R F T 1 S[A|D|T|S

RFTIS
RFTIS
RFTIS
RFTIS

]

D{T{S
DiT|s
DiT(S
D|T|s

TSTAYMELS
TSTAYMELS
TSTAYMELS
TSTAYMELS

nwunan

KNQFSLKLS
KNQFSLKLS
KNQFSLKLS
KNQFSLKLS

BN 7 3

KNTLYLQMNS
KNTLYLQMNS
KNTLYLQMNS
KNTLYLQMNS

VSTAYLQI S8
VSTAYLQI SS
VSTAYLQI SS
VSTAYLQlSS

KNT{A]Y LQMN S
KNT[AlY LQMN S
KNTlA]Y LQMN S

KNTIA]lYLQMNS
KNT|A[YLQMNS
KNTAlYLQMNS
KNT[A]YLQMN S

LRSEDTAVYYC
LRSEDTAVYYC
LRSEDTAVYYC
LRSEDTAVYYC

VTAADTAVYYC
VTAADTAVYYC
VTAADTAVYYC
VTAADTAVYYC

LRAEDTAVYYC
LRAEDTAVYYC
LRAEDTAVYYC
LRAEDTAVYYC

LKAEDTAVYYC
LKAEDTAVYYC
LKAEDTAVYYC
LKAEDTAVYYC

LRAEDTAVYYC
LRAEDTAVYYC
LRAEDTAVYYC

LRAEDTAVYYC
LRAEDTAVYYC
LRAEDTAVYYC
LRAEDTAVYYC

WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS

WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS

WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS

WGQGTSLTVS
WGQGTSLTVS
WGQGTSLTVS
WGQGTSLTVS

AR -H3-
A R H3-
A H3-

H3-
AR -H3-
A R] -H3-
A -H3-

_H3-
AR -H3-
A R -H3-
A -H3-

-H3-
AR -H3-
A R -H3-
A -H3-

-H3-
S{R| -H3-
S|R] -H3-
S -H3-
A R} -H3-
A R -H3-
Al -H3-

_H3-

WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS

WGQGTLVTVS
WGQGTLVTVS
WGQGTLVTVS

WGQGTLVTVS

v unonn [Z I ) “wn®n®n “wwunon

7}

wwnan

Ada28
Xd29
A 30
Adsi

Aan
Ad33
X34
Ad3s

Ag36
X437
Al
X439

X ass
A se6
X457
58

Ad 40
A4l
A 42

Ag43
Ag 4
A g 45
X d 46
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5

=

=

H

e
=)

EHIA

vl

wa

DIQMTQSPSSLSASYGDRVTITC[ LI JWYQQKPGKAPKLL I Y[ L2 |GVPSRFSGSGSGTDFTLTISSLQP
DIVMTQSPLSLPVTPGEPAS ISC[ LI-JwyLakpPGasPaLL I Y[ 12 |GYVPDRFSGSGSGTDFTLKISRVEA
EIVLTQSPGTLSLSPGERATLSC[LI-WYQQKPGQAPRLL IY[ (2 |GIPDRFSGSGSGTDFTLTISRLEP

DIVMTQSPDSLAVSLGERATINC[ LI-JwveakrGaPPKLL I Y[ L2 |[GVPDRFSGSGSGTDFTLTISSLQA

A 47
Ad 49

EDVGVYYC[[3-|FGQGTKVE I K ~d48
EDFAVYYC[J3 |FGAQGTKVE I K
EDVAVYYC[L3-[FGQGTKVE 1K ~d50

EDFATYYC[ L3 |FGQGTKVE IK

=B

i

K
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SEQUENCE LISTING

<110> Genentech, Inc.
WU, Herren
SINGH, Sanjaya
FUNG, Sek Chung
AN, Ling-Ling



SIHES 10-2009-0078364
LOWMAN, Henry B.

KELLEY, Robert F.

<120> Humanized Anti-Factor D Antibodies and Uses Thereof

<130> P4028R1 WO

<150> US 60/856,505
<151> 2006-11-02

<160> 58

<170> PatentIn version 3.4

<210> 1

<211> 115

<212> PRT

<213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN DOMAIN OF MAB 166-32

<400> 1

Gln Ile Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly Met Asn Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
50 55 60

Lys Gly Arg Phe Val Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

_37_



Leu Glu Ile Asn Asn Leu Lys Asn Glu Asp Met Ala Thr Tyr Phe Cys

85

90

95

Glu Arg Glu Gly Gly Val Asp Asn Trp Gly Gln Gly Thr Thr Leu Thr

100

Val Ser Ser
115

<210> 2

<211> 107

<212> PRT

<213> ARTIFICIAL

<220>

105

110

<223> VARIABLE LIGHT CHAIN DOMAIN OF MAB 166-32

<400> 2

Glu Thr Thr Val Thr Gln Ser Pro
1 5

Glu Lys Val Thr Ile Arg Cys Ile
20

Met Asn Trp Tyr Gln GIn Lys Pro
35 40

Ser Gly Gly Asn Thr Leu Arg Pro
50 55

Ser Gly Tyr Gly Ala Asp Phe Val
65 70

Glu Asp Val Ala Asp Tyr Tyr Cys
85

Thr Phe Gly Gly Gly Thr Arg Leu

Ala Ser Leu
10

Thr Ser Thr
25

Gly Glu Pro

Gly Val Pro

Phe Thr I
75

e

Leu Gln Ser
90

Glu Ile Lys

Ser Met Ala Ile Gly
15

Asp Ile Asp Asp Asp
30

Pro Lys Leu Leu Ile
45

Ser Arg Phe Ser Ser
60

Asp Asn Met Leu Ser
80

Asp Asn Leu Pro Tyr
95

_38_
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100

<210> 3

<211> 345

<212> DNA

<213> ARTIFICIAL

<220>
<223>

<400> 3
cagatccagt tggtgcagtc

tcctgcaagg cttctgggta

ccaggaaagg gtttaaagtg

gctgatgact tcaagggacg

ttggagatca acaacctcaa

ggggttgaca actggggcca

<210> 4

<211> 321

<212> DNA

<213> ARTIFICIAL

<220>

<223> VARIABLE LIGHT

<400> 4
gaaacaactg tgacccagtc

atcagatgca taaccagcac

ggggaacctc ctaagctcect

cgattctcca gcagtggcta

105

tggacctgag ctgaagaagc

taccttcaca aactatggaa

gatgggctgg ataaacacct

gtttgtctte

tctttggaaa

aaatgaggac atggctacat

aggcaccact ctcacagtct

VARTABLE HEAVY CHAIN DOMAIN OF MAB 166-32

ctggagagac agtcaagatc

tgaactgggt gaagcaggct

acactggaga gacaacatat

cctctgcecag cactgectat

atttctgtga aagagagggg

cctca

CHAIN DOMAIN OF MAB 166-32

tcctgecatcece ctgtccatgg ctataggaga aaaagtcacc

tgatattgat gatgatatga

tatttcagga ggcaatactc

tggtgcagat tttgttttta

actggtacca gcagaagcca

ttcgteetgg agtcccatcec

caattgacaa catgctctca

_39_
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gaagatgttg cagattacta ctgtttgcaa agtgataact tgccgtacac gttcggaggg 300

gggaccaggc tggaaataaa a 321

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

<220>
<223>

<400>

5

107

PRT
ARTIFICIAL

VARTABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #56

Asp Ile Gln Val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Arg

1

5 10 15

Asp Arg Val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp Asp Asp

20 25 30

Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Ile

35 40 45

Ser Gly Gly Asn Thr Leu Arg Pro Gly Val Pro Ser Arg Phe Ser Gly

50

55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

70 75 80

Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gln Ser Asp Asn Leu Pro Tyr

85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

<210>
<211>
<212>

100 105

6
115
PRT
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ZIHSdl 10-2009-0078364



<213> ARTIFICIAL

<220>

<223> VARIABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE #56

<400> 6

Gln Val GIn Leu Val
1 5

Ser Val Lys Val Ser
20

Gly Met Asn Trp Val
35

Gly Trp Ile Asn Thr
50

Lys Gly Arg Phe Val
65

Leu Gln Ile Ser Ser
85

Cys

Lys

Tyr

Phe

70

Leu

Glu Arg Glu Gly Gly Val

100

Val Ser Ser
115

<210> 7

<211> 107

<212> PRT

<213> ARTIFICIAL

<220>

Ser Gly Pro

Lys Ala Ser
25

Gln Ala Pro
40

Thr Gly Glu
55

Ser Leu Asp

Lys Ala Glu

Asp Asn Trp
105

Glu Leu
10

Gly Tyr

Gly GIn

Thr Thr

Thr Ser
75

Asp Thr
90

Gly GIn

Lys Lys

Thr Phe

Gly Leu

45

Tyr Ala

60

Val Ser

Ala Thr

Gly Thr

Pro Gly Ala
15

Thr Asn Tyr
30

Glu Trp Met

Asp Asp Phe

Thr Ala Tyr
80

Tyr Tyr Cys
95

Leu Val Thr
110

<223> VARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #111

_41_
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<400> 7

Asp Ile Gln Val Thr Gln Ser Pro Ser Ser
1 5 10

Asp Arg Val Thr Ile Thr Cys Ile Thr Ser
20 25

Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys
35 40

Ser Gly Gly Asn Thr Leu Arg Pro Gly Val
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70

Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gln
85 90

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105

<210> 8

<211> 115

<212> PRT

<213> ARTIFICIAL

<220>

Leu

Thr

Val

Pro

Ile

75

Ser

Lys

Ser Ala Ser Val Gly
15

Asp Ile Asp Asp Asp
30

Pro Lys Leu Leu Ile
45

Ser Arg Phe Ser Gly
60

Ser Ser Leu Gln Pro
80

Asp Ser Leu Pro Tyr
95

<223> VARIABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE # 111

<400> 8

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

1 5 10

15

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

_42_
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20 25

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Gln
35 40

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr
50 55

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser
65 70 75

Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr
85 90

Glu Arg Glu Gly Gly Val Asn Asn Trp Gly Gln
100 105

Val Ser Ser
115

<210> 9

<211> 107

<212> PRT

<213> ARTIFICIAL

<220>

30

Gly Leu Glu Trp Met
45

Tyr Ala Asp Asp Phe
60

Val Ser Thr Ala Tyr
80

Ala Val Tyr Tyr Cys
95

Gly Thr Leu Val Thr
110

<223> VARIABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #250

<400> 9

Asp Ile Gln Val Thr Gln Ser Pro Ser Ser Leu
1 5 10

Asp Arg Val Thr Ile Thr Cys Ile Thr Ser Thr
20 25

Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys Val
35 40

Ser Ala Ser Val Gly
15

Asp Ile Asp Asp Asp
30

Pro Lys Leu Leu Ile
45

_43_
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Ser His Gly Asn Thr Leu Arg Pro Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gln Ser Asp Ser Leu Pro Tyr
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 10

<211> 115

<212> PRT

<213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE #250

<400> 10

GIn Val Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly Leu Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
50 55 60

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80
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Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90

95

Glu Arg Glu Gly Gly Val Asn Asn Trp Gly Gln Gly Thr Leu Val Thr

100 105

Val Ser Ser

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

<220>
<223>

<400>

115

11

107

PRT
ARTIFICIAL

110

VARTABLE LIGHT CHAIN DOMAIN OF HUMANIZED CLONE #416

11

Asp Ile Gln Val Thr Gln Ser Pro Ser Ser

1

5 10

Asp Arg Val Thr Ile Thr Cys Ile Thr Ser

20 25

Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys

35 40

Ser Asp Gly Asn Thr Leu Arg Pro Gly Val

50

55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65

70

Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gln

85 90

Leu

Thr

Val

Pro

75

Ser

Ser Ala Ser Val Gly

15

Asp Ile Asp Asp Asp

30

Pro Lys Leu Leu Ile

45

Ser Arg Phe Ser Gly

Ser Ser Leu Gln Pro

80

Asp Ser Leu Pro Tyr

95
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Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 12

<211> 115

<212> PRT

<213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN DOMAIN OF HUMANIZED CLONE #416

<400> 12

GIn Val Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
50 55 60

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80

Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Glu Arg Glu Gly Gly Val Asn Asn Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ser
115

_46_
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<210> 13

<211> 10

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-H1 OF MAB 166-32

<400> 13

Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn
1 5 10

<210> 14

<211> 19

<212> PRT

<213> ARTIFICIAL

<220>
<223> C(DR-H2 OF MAB 166-32

<400> 14

Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp
1 5 10 15

Asp Phe Lys

<210> 15

211> 6

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-H3 OF MAB 166-32

<400> 15

Glu Gly Gly Val Asp Asn
1 5

_47_



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

<220>
<223>

<400>

16

11

PRT
ARTIFICIAL

CDR-L1 OF MAB 166-32

16

Ile Thr Ser Thr Asp Ile Asp Asp Asp Met Asn

1

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

<220>
<223>

<400>

5 10
17
7
PRT
ARTIFICIAL

CDR-L2 OF MAB 166-32

17

Gly Gly Asn Thr Leu Arg Pro

1

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

<220>
<223>

<400>

5
18
9
PRT
ARTIFICIAL

CDR-L3 OF MAB 166-32

18

Leu Gln Ser Asp Asn Leu Pro Tyr Thr

1

<210>
<211>

5

19
9

_48_
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<212>
<213>

<220>
<223>

<400>

PRT
ARTIFICIAL

CDR-L3 OF HUMANIZED CLONE #111

19

Leu Gln Ser Asp Ser Leu Pro Tyr Thr

1

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

<220>
<223>

<400>

5
20
6
PRT
ARTIFICIAL

CDR-H3 OF HUMANIZED CLONE #111

20

Glu Gly Gly Val Asn Asn

1

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

<220>
<223>

<400>

5
21
7
PRT
ARTIFICIAL

CDR-L2 OF HUMANIZED CLONE #250

21

His Gly Asn Thr Leu Arg Pro

1

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

5
22
9
PRT
ARTIFICIAL

_49_
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<220>
<223> C(DR-L3 OF HUMANIZED CLONE #250

<400> 22

Leu Gln Ser Asp Ser Leu Pro Tyr Thr
1 5

<210> 23

<211> 10

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-H1 OF HUMANIZED CLONE #250

<400> 23

Gly Tyr Thr Phe Thr Asn Tyr Gly Leu Asn
1 5 10

<210> 24

<211> 7

<212> PRT

<213> ARTIFICIAL

<220>
<223> C(DR-L2 OF HUMANIZED CLONE #416

<400> 24

Asp Gly Asn Thr Leu Arg Pro
1 5

<210> 25

<211> 10

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-H1 OF HUMANIZED CLONE #416

_50_
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<400> 25

Gly Tyr Thr Phe Thr Ser Tyr Gly Met Asn
1 5 10

<210> 26

<211> 107

<212> PRT

<213> ARTIFICIAL

<220>
<223> VARIABLE LIGHT CHAIN COMPOSITE OF HUMANIZED CLONES

<220>

<221> misc_feature

<222> (4)..(4)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (13)..(13)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (43)..(43)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (49)..(49)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (64)..(64)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (69)..(69)

<223> Xaa can be any naturally occurring amino acid

<400> 26

_51_



Asp Ile GIn Xaa Thr Gln Ser
1 5

Asp Arg Val Thr Ile Thr Cys
20

Met Asn Trp Tyr Gln Gln Lys
35

Xaa Asp Gly Asn Thr Leu Arg
50 55

Ser Gly Ser Gly Xaa Asp Phe
65 70

Glu Asp Val Ala Thr Tyr Tyr
85

Thr Phe Gly Gln Gly Thr Lys
100

<210> 27

<211> 115

<212> PRT

<213> ARTIFICIAL

<220>

Pro Ser Ser
10

Ile Thr Ser
25

Pro Gly Lys
40

Pro Gly Val

Thr Leu Thr

Cys Leu Gln
90

Leu Glu Ile
105

Leu

Thr

Xaa

Pro

Ile

75

Ser

Lys

Ser Xaa Ser Val Gly
15

Asp Ile Asp Asp Asp
30

Pro Lys Leu Leu Ile
45

Ser Arg Phe Ser Xaa
60

Ser Ser Leu Gln Pro
80

Asp Ser Leu Pro Tyr
95

<223> VARIABLE HEAVY CHAIN COMPOSITE OF HUMANIZED CLONES

<220>
<221> misc_feature
<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (9)..(9)
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<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (38)..(38)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (93)..(93)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (97)..(97)

<223> Xaa can be any naturally occurring amino acid

<400> 27

Gln Xaa GIn Leu Val Gln Ser Gly Xaa Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Gly Met Asn Trp Val Xaa Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe
50 55 60

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80

Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Xaa Tyr Tyr Cys
85 90 95

Xaa Arg Glu Gly Gly Val Asn Asn Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
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ZIHS3d 10-2009-0078364

Val Ser Ser
115

<210> 28

<211> 87

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 28

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Trp Val
20 25 30

Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Arg Val Thr Ile
35 40 45

Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu
50 55 60

Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly
65 70 75 80

Thr Leu Val Thr Val Ser Ser
85

<210> 29

<211> 81

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

_54_



<400> 29

Gln Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Gln Gly Leu Glu Trp Met Arg Val Thr Ile Thr Ala Asp Thr Ser Thr
35 40 45

Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ser
65 70 75 80

Ser

<210> 30

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 30

GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Gln Gly Leu Glu Trp Met Arg Val Thr Ile Thr Ala Asp Thr Ser Thr
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35 40 45

Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
50 55 60

Val Tyr Tyr Cys Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser
65 70 75

<210> 31

<211> 79

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 31

GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gln Ala Pro
20 25 30

Gln Gly Leu Glu Trp Met Arg Val Thr Ile Thr Ala Asp Thr Ser
35 40 45

Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
50 55 60

Val Tyr Tyr Cys Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
65 70 75

<210> 32

<211> 87

<212> PRT

<213> ARTIFICIAL

_56_
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<220>
<223> Sequence is synthesized

<400> 32

GIn Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Val Ser Trp Ille
20 25 30

Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Arg Val Thr Ile
35 40 45

Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys Leu Ser Ser Val
50 55 60

Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly
65 70 75 80

Thr Leu Val Thr Val Ser Ser
85

<210> 33

<211> 81

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 33

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Trp Ile Arg Gln Pro Pro Gly
20 25 30
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Lys Gly Leu Glu Trp Ile Arg Val Thr Ile Ser Val Asp Thr Ser Lys

35 40 45

Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala

50

55 60

Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ser

65

Ser

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

<220>
<223>

<400>

70 75 80

34

80

PRT
ARTIFICIAL

Sequence is synthesized

34

GIn Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1

5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Trp Ile Arg Gln Pro Pro Gly

20 25 30

Lys Gly Leu Glu Trp Ile Arg Val Thr Ile Ser Val Asp Thr Ser Lys

35 40 45

Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala

50

55 60

Val Tyr Tyr Cys Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

65

70 75 80
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

35

79

PRT
ARTIFICIAL

Sequence is synthesized

35

GIn Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1

5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Trp Ile Arg Gln Pro Pro Gly

20 25 30

Lys Gly Leu Glu Trp Ile Arg Val Thr Ile Ser Val Asp Thr Ser Lys

35 40 45

Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala

50

55 60

Val Tyr Tyr Cys Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

65

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

<220>
<223>

<400>

70 75

36

87

PRT
ARTIFICIAL

Sequence is synthesized

36

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

1

B) 10 15
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Trp Val
20 25 30

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Arg Phe Thr Ile
35 40 45

Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu
50 55 60

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly
65 70 75 80

Thr Leu Val Thr Val Ser Ser
85

<210> 37

<211> 81

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 37

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Lys Gly Leu Glu Trp Val Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
35 40 45

Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ser
_60_
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65

Ser

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

<220>
<223>

<400>

70 75

38

80

PRT
ARTIFICIAL

Sequence is synthesized

38

80

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

1

5 10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg Gln Ala Pro

20 25

30

Lys Gly Leu Glu Trp Val Arg Phe Thr Ile Ser Arg Asp Asn Ser

Asn Thr Leu Tyr
50

Val Tyr Tyr Cys

65

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

<220>
<223>

35 40

55

70 75

39

79

PRT
ARTIFICIAL

Sequence is synthesized

45

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

60

Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser

_61_
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<400> 39

Glu Val GIn Leu Val Glu Ser Gly Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

Lys Gly Leu Glu Trp Val Arg Phe Thr
35 40

Asn Thr Leu Tyr Leu Gln Met Asn Ser
50 55

Val Tyr Tyr Cys Trp Gly Gln Gly Thr
65 70

<210> 40

<211> 87

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 40

Gly Leu Val Gln Pro Gly Gly
10 15

Trp Val Arg Gln Ala Pro Gly
30

Ile Ser Arg Asp Asn Ser Lys
45

Leu Arg Ala Glu Asp Thr Ala
60

Leu Val Thr Val Ser Ser
75

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

1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

10 15

Gly Phe Asn Ile Lys Trp Val
30

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Arg Phe Thr Ile

35 40

45

Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu

50 55

60
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Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gln Gly

65

70 75

Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

85
41
81
PRT
ARTIFICIAL

Sequence is synthesized

41

80

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

1

Ser Leu Arg Leu Ser Cys Ala Ala Ser

Lys Gly Leu Glu Trp Val Arg Phe Thr

5 10

20 25

35 40

15

Trp Val Arg Gln Ala Pro Gly

30

[le Ser Ala Asp Thr Ser Lys

45

Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala

50

55

60

Val Tyr Tyr Cys Ser Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ser

65

Ser

70 75

<210> 42
<211> 80
<212> PRT

80

_63_
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<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 42

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Lys Gly Leu Glu Trp Val Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys
35 40 45

Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Ser Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
65 70 75 80

<210> 43

<211> 87

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 43

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Trp Val
20 25 30
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Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Arg Phe Thr Ile
35 40 45

Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu
50 55 60

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly
65 70 75 80

Thr Leu Val Thr Val Ser Ser
85

<210> 44

<211> 81

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 44

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Lys Gly Leu Glu Trp Val Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys
35 40 45

Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ser
65 70 75 80

Ser
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<210> 45

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 45

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Lys Gly Leu Glu Trp Val Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys
35 40 45

Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
65 70 75 80

<210> 46

<211> 79

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 46

Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Lys Gly Leu Glu Trp Val Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys
35 40 45

Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
65 70 75

<210> 47

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 47

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Trp Tyr Gln Gln Lys Pro Gly Lys Ala
20 25 30

Pro Lys Leu Leu Ile Tyr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
35 40 45

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp
50 55 60

Phe Ala Thr Tyr Tyr Cys Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
65 70 75 80
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<210> 48

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 48

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Trp Tyr Leu Gln Lys Pro Gly Gln Ser
20 25 30

Pro Gln Leu Leu Ile Tyr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly
35 40 45

Ser Gly Thr Asp Phe Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp
50 55 60

Val Gly Val Tyr Tyr Cys Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
65 70 75 80

<210> 49

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 49

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
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Glu Arg Ala Thr Leu Ser Cys Trp Tyr Gln Gln Lys Pro Gly Gln Ala
20 25 30

Pro Arg Leu Leu Ile Tyr Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly
35 40 45

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp
50 55 60

Phe Ala Val Tyr Tyr Cys Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
65 70 75 80

<210> 50

<211> 80

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 50

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Trp Tyr Gln Gln Lys Pro Gly Gln Pro
20 25 30

Pro Lys Leu Leu Ile Tyr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly
35 40 45

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp
50 55 60

Val Ala Val Tyr Tyr Cys Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
65 70 75 80
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln

1

[le Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ser

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

<220>
<223>

<400>

Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln

1

Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ser Arg

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

<220>
<223>

51

31

PRT
ARTIFICIAL

Sequence is synthesized

51

5 10

20 25 30

52

32

PRT
ARTIFICIAL

Sequence is synthesized

52

5 10

20 25 30

53

10

PRT
ARTIFICIAL

Sequence is synthesized
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<400>

53

Phe Gly GIn Gly Thr Lys Val Glu Ile Lys

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

5 10
54
10
PRT
ARTIFICIAL

Sequence is synthesized

misc_feature
(7). .(7)

Xaa can be any naturally occurring amino acid

54

Phe Gly GIn Gly Thr Lys Xaa Glu Ile Lys

1

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

<220>
<223>

<400>

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

1

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Trp Val

Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Arg Phe Val Phe

5 10
55
87
PRT
ARTIFICIAL

Sequence is synthesized

55

5 10

20 25
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35 40 45

Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu
50 55 60

Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly
65 70 75 80

Thr Ser Leu Thr Val Ser Ser
85

<210> 56

<211> 81

<212> PRT

<213> artificial

<220>
<223> Sequence is synthesized

<400> 56

GIn Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Gln Gly Leu Glu Trp Met Arg Phe Val Phe Ser Leu Asp Thr Ser Val
35 40 45

Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr Ser Leu Thr Val Ser
65 70 75 80

Ser
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<210> 57

<211> 80

<212> PRT

<213> artificial

<220>
<223> Sequence is synthesized

<400> 57

GIn Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gln Ala Pro
20 25 30

GIn Gly Leu Glu Trp Met Arg Phe Val Phe Ser Leu Asp Thr Ser
35 40 45

Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr
50 55 60

Val Tyr Tyr Cys Ala Trp Gly Gln Gly Thr Ser Leu Thr Val Ser
65 70 75

<210> 58

<211> 79

<212> PRT

<213> ARTIFICIAL

<220>
<223> Sequence is synthesized

<400> 58

GIn Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly
1 5 10 15
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Ser Val Lys Val Ser Cys Lys Ala Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Gln Gly Leu Glu Trp Met Arg Phe Val Phe Ser Leu Asp Thr Ser Val
35 40 45

Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala
50 55 60

Val Tyr Tyr Cys Trp Gly Gln Gly Thr Ser Leu Thr Val Ser Ser
65 70 75
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