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AEFMAE A vlold 2~ | FE o] AFE o A3 JAEFAA A vpolg] 29 1 o] o] 13 ofF ¥ 1

27 olgS TN e dEE A EE ole A3 dHo=RA, A e oo A3 TS 67
CDR: HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, ¥ LCDR3e] MEE xF3slil, 671 CDRY HMEE AEHE 1039
HCDR1, A ¥¥ 3 1049] HCDR2, A ¥ ZE 1059 HCDR3, A¥wWZE 1089 LCDR1, A¥EHZE 1099 LCDR2, ¥ MI

M3 1109] LCDR3¢! &k T o]o] A A,

(<3

AT 2

A1 JolA, A EE olo] AF WS H1, H2, H5, H6, H8, H9, H1l, H12, H13 ¥ H16 2 o]59 wWo)

Ao A AHE 1 o)Ak QAZF A} A vlole] 2 17 o}F; 2 H3, H4, H7, H10, H14 2 H15 @ o]|E9] Wo|Ao|
1 )% 2o

A AElE 1 o)ake] JAEFAA A wlolE 2 27 olE S FTEAY F v A A Eie ol A v,
A4 3

A13rol] glojA, A = ole] A WHS 13 ofd: HI, H2, H5, H6 ¥ HY % 27 o}d H3 % H7S =314
2 AAY B A e ole A% e 1 ol HI, H2, H5 ¥ H6 ¥ 27 o}¥ H3 ¥ W72 S3AZ
F 9E A A w= oo A3 N

AT 4

A1gol Qlojal, A HE o] A wH2 nMF3l ojAojoA] AEZFMAF A wpo]F 29 Fsle s 0.01
ug/ml~50 pg/mbe] SHAl WYl 50% Al FE=(I1Csh wg/mb) =2 FEAIEE £ $3 9715 2= A A =&

ole] A whAl.
A3 5

A1gel] JojA, AEHT 1029] thEl 75% o]ite] FUAES zra, AEWE 1039 HCDR1, AEWE 1049
HCDR2, % A9¥ s 1059 HCDR3S XE3Hat:= VH, 2 AEHE 1079 dhal] 75% o] TUdA4E zta, A9z
= A

108¢] LCDRL, AE¥ & 1099 LCDR2, ¥ AEWE 1109 LCDR3ES E3ste VLS X st A =

A,

7% 6

A1kl oA, AW E 1029 VH 2 DT 1079 VLS 23Hels 3 w2 oo 23 uH.

AT 7

A 2, GdSE EA, 7)det A, (DR-2eZEH

|
H Fv, schv, @ ZH¢l A, tjoluit], thsEo]
olF el A AEE = AQl A EE oo At ',

A7 8

A13el oA, VHE Q17F v A (germline) ZE| YUY VH6-1S E3Heta, VL& 1z v Z#Hd Y= VK1-39S
xgsla, ol59] x3QI A e o]o] A3f whA,

A7 9
A 1aol YA, Fe F9E st IA L= olo AF oA,
A7% 10
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A18ol] 9lolA, WolA Fe J9S ¥3sl= A w olo A v,
A3 11

A0l 1A, WelAl Fe 99

g 2

AT 12

A108te] QlojA, WolA Fe 992 Fhgtel 71Al® vk} o] EU ¥~ wWswish 221, 225, 228, 234,
235, 236, 237, 238, 239, 240, 241, 243, 244, 245, 247, 250, 251, 252, 254, 255, 256, 257, 262, 263,
264, 265, 266, 267, 268, 269, 279, 280, 284, 292, 296, 297, 298, 299, 305, 308, 313, 316, 318, 320,
322, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 339, 341, 343, 370, 373, 378, 392, 416, 419,
421, 428, 433, 434, 435, 436, 440 2 44304 Aelg 1 o] 9] $Xo WS Xt A A e o]9
A oH.

A3 13
A123)el] ojA, WAL 23, A B AAA] MEiEE A A e ol A3 .
AT 14

A108ke] glolA], WolA Fe 9L Fhubol] 71A1% wle} o] EU Qg Az WS w7lek 221K, 221V, 225E, 225K,
225W, 228P, 234D, 234E, 234N, 234Q, 234T, 234H, 234Y, 2341, 234V, 234F, 235A, 235D, 235R, 235W, 235P,
235S, 235N, 235Q, 235T, 235H, 235Y, 2351, 235V, 235E, 235F, 236E, 237L, 237M, 237P, 239D, 239E, 239N,
239Q, 239F, 239T, 239H, 239Y, 2401, 240A, 240T, 240M, 241W, 241L, 241Y, 241E, 241R, 243W, 243L, 243Y,
243R, 243Q, 244H, 245A, 247L, 247V, 247G, 250E, 250Q, 251F, 252L, 252Y, 254S, 254T, 255L, 256E, 256F,
256M, 257C, 257M, 257N, 2621, 262A, 262T, 262E, 2631, 263A, 263T, 263M, 264L, 2641, 264W, 264T, 264R,
264F, 264M, 264Y, 264E, 265A, 265G, 265N, 265Q, 265Y, 265F, 265V, 2651, 265L, 265H, 265T, 2661, 266A,
266T, 266M, 267Q, 267L, 268E, 269H, 269Y, 269F, 269R, 270E, 280A, 284M, 292P, 292L, 296E, 296Q, 296D,
296N, 296S, 296T, 296L, 2961, 296H, 296G, 297S, 297D, 297E, 298A, 298H, 2981, 298T, 298F, 2991, 299L,
299A, 299S, 299V, 299H, 299F, 299E, 3051, 308F, 313F, 316D, 318A, 318S, 320A, 320S, 3224, 322S, 325Q,
325L, 3251, 325D, 325K, 325A, 325T, 325V, 325H, 326A, 326D, 326E, 326G, 326M, 326V, 327G, 327W, 327N,
327L, 3285, 328M, 328D, 328E, 328N, 328Q, 328F, 3281, 328V, 328T, 328H, 328A, 329F, 329H, 329Q, 330K,
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331Q, 331E, 331S, 331V, 3311, 331C, 331Y, 331H, 331R, 331N, 331D, 331T, 332D, 332S, 332W, 332F, 332E,
332N, 332Q, 332T, 332H, 332Y, 332A, 333A, 333D, 333G, 333Q, 333S, 333V, 334A, 334E, 334H, 334L, 334M,
334Q, 334V, 334Y, 339T, 370E, 370N, 378D, 392T, 396L, 416G, 419H, 421K, 428L, 428F, 433K, 433L, 434A,
434V, 434Y, 436H, 440Y 2 443Woll A A& 1 o] 38 xgdste Q1 A EE o9 AJ oA,

AT% 15

A0l hoiA, WolAl Fe G2 Fhdkel 71A€ wpel o] EU 9= wsvjded 428 B 434004 AEig
AA A 1 ool MEE xFah= ARl FAl B olo] A3 v

37 16

A0l oA, WolA Fe g2 ikl ZIAe viel o] BU a2 Wz vjded 428 R 43404 AEd

X3 U <l
ARl 1 o] 49 ofumil X3S F3EE A9 A e ol A T,
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0|ﬂ

AL WA A208 F o @ Fol nhE GA| Eiz ol AY WAL £3 B Fulolelx 2RI 2Tl
TR, ABANA AFFAA A e o EE Ano] AgH) A 2B

XT3 33

A32& el oA, &7 A Futolels A= retvivolAl JAAl = ofrpuiERl ARl 2AEE.

AT A

A|328kel] QojA, A2¥ A} gutolH 2 2ES AE|H]o, Apubwin]e] | ofnteldl | ZtlelTl W o]59] X
gl A AEEE A 2AE

A3 35

A1 WA A208 F o= 3 o] wE A T olo dHS FoslE, Ao AZFAA A 7FHEY A
o AGS 93 71E

grgo] Hry

7l & & of

2 oag o QIEFqIAF A vlolE o e FEAE T3k FS e A 2 aEdh A9 & #3E Aol
=

o g 7 &

ANEFAAA npole] 2t AAAH 0.

[

2 F% Bdd 4Es o] Hi, Azt JAEFAA F3Y € wu2 Fy
2ol AAHE oA, AEA AZFAA AL 53] ojdo], wWAgstd dx B w=HIoAM, ujd
200,000% WA 500,000 9] AMEET Jd#dHC, AFES APHor FHd AP AEFQAA I A4
B¢t o FUHEY. 53] MY|avt BEES AMATA, AEFAA S deta xmskr] ¢ AEs 3
vlole A XN BAS Mdstazl sk JEe] BEESE o5d 247 ofxdd] &gt
AY, B 9 (¥ 371#4] §89 AZFAA wlolg vt EAFT. AEFAA A vlo]H e Q1 HA, T H
Agnl s s, FHA A @ THTES ZEAE F Aok AZSFAA A vpelgaE mY duE
nEFE U HA) 2 wEryohelAl (NS Z2H 8k 27 fdAte 394 99 o digdfdx Wolg 7oz
o}l¥ (subtype) o2 HFE F Uth. IAE FEA-Zddste 9 3 dud 2 A, vlojejx 22 9 33 AE

| E

29 S wi/lstm; HAE B3 AN

No1R
T

H % -1 H

H-S-o] 9 FHo|t}h, HA v de P2t Al

A7bws A, 78 WER(HAD 9 E7]F(stalk) 3 = °

2 Adde, 3409 593 dd ZYFE= ATA, HA0Y H5AMER AP, 9 e
A kel

3]

l S}
wol BAL TRE TAST o 394 B R vl WL A ALH AY TAS TgAch M2
AR WAL W)= 2R, v 29 "E/R pRE v §% % AERY ARE Hudus §U] duge) A
pH BA4elA YAz Aske 7, = A 45 ARE HA2 9

(51%-80% “3%54d)olA HT} HAL(o}s

Z__ - R “
e Foh AL A HAL 7E MR BA8s] vlelex £8A AFS Wels AYHoR F Sl
Holth, BB, HAY 7§ w¥E BAoR st PHIH WANSA GAIE A FHE Aol v

(Krause J.C. et al. 2011 J. Virol.85; \Whittle J. et al., 2011 PNAS 108; Ekiert DC et al., 2012
Nature 489; Lee PS et al., 2012 PNAS 109). thiZzHo® K Z7] 999 T2 HL 4 BHEZHo|H ZH Lo Hlo]
2l AYs A% ph-F2 §F IAE WEet e HA S7]50l 2dske 25 AR T3 FA7E 8HU
S (Ekiert D.C. et al., 2009 Science 324; Sui J. et al., Nat Struct Mol Biol 16; Wrammert J et al.,
2011 J Exp Med 208; Ekiert D. C et al., 2011 Science 333; Corti D et al., 2010 J Clin Invest 120;
Throsby M ., 2008 PLoS One 3). °l& =714 kg4 T3k A tif-E2 AZSFAA A 13 mlole 2ol 5ol
Aol AL i 20 wpolg 2ol HolAelrh, ofF FHell, 1t Y 2w wholg Xk & B ulap whEAQl E7]4
At A7 S Hek([Corti D. et al., 2011 Science 333]; [Li GM et al., 2012 PNAS 109] 2 [Cyrille
D et al., 2012 Science 337]; [Nakamura G et al., 2013, Cell Host & Microbe 14]).

AFAA, BE QEFAA A vhole 2 FAS PUAA FHANAY e AL EE ABFAL A 6
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olelzel ola) oplE AL oFEahAvlE Aw FAE EANA Wtk webA], AFTAZ A wole o] B
Fo 1% % 23 ofRe] dial waHE e @Al dF 2T ol

grg ol g

dgo] dvy

2 oo QIEFAA A wlolgx FulFFE|d At AZFAR A wlolgxe] Hom Flupe] 1t o}y

2 Hojx d}o] 27 o8 S FIAA £ JdE AZFAA A vfol el i A e ol A TGS A

3ok

gk sl A B odhge] dH) L olo] Agt WS QAZ TR A Hlolg A FupFRE|dd AFE 4 gla %

o] 1, 2,3, 4,5,6, 7,8, 9 FE 10 £ ZFdA A mlolzix 13 o}d 2 Hojx 1, 2, 3, 4, 5, &

E 6 F9 AZFAA A wo]H 2 27 olE S FIAZ 4 vk, U wiEASA, 2 wye] 34 me A
# A 4 Qa = °1E 5 Z9] S1ZFlz} A Hlo]lY A~ 17 o}F

AZFAA A vl 29| dutaFEd o}y
et 1t 9 obd H3, H4, H7, H10, H14 = E%o} 24011 Eﬂﬂ 27H4 %ﬁ ﬂ]iﬂ“g T o2
R o AAGEA, 2 e w2 A wE Ag WS Hl, H2, H5, H6, H8, H9, H11, H12, H13,
H16 % H17 B o]5o] ®elAdA] Aded 1 I} A whole}~ 13- o}3 9 H3, H4, H7, H10, H14
SHIS B ool=o] WolAel AeE 1 o] IEF Hpolg s 2wt o}l Agsta/sAy TaAd
ATk, T2 AAGE A, 2 Rl mE A B J=F<Ak A vlole) s 15 obg HL, H2, H5,
H6, H8, H9, H11, H12, H13, H16 % H17 % <AZFd=} A wlolej~ 2% o} H3, H4, H7, H10, H14 % HI159
dgsta/siAy T3 5 ok, e AAGHOlA, A = A 9 19 obd HI, H2, H5, 16,
A, FA Ex Ag G 17

SE, r[o
=
j—
o

o
0%
o,
r«O
=l
it
r&

r

fl

HO 2 2% o} H3 2 H7ol Agsla/stALt S3AA 5= ok, F7F A e
o}3 H1, H2, H5 % H6 2 23 o}& H3 % H7el Adsta/siAv +sAZ = Utk

=0 Bda2A N =UERE FHE 166 719 B AE fele] dd BA Q1zF ddEE A (nAb)

2 gt HASE AbRete] o v nie o], EAEo] AR A WA E AAEAA
B A WolAle Moz HAEA gon; AxF VEs AMEE AGET. E U A =
HE HAS] =7)4 Gl AFstar 742 1t B 23 ofollA Hdelg, AEZF<MA; A 1

nae Z2d4 A HA ﬂT A% AL, B oade] A T4 ¥
(W02013/011347A101 7]z @A Fl6vd) B AAld 59 % 69 EAIE A e} HlaLste] A&
of disl Bk Ll g e T W1 d5d F3F SAo] THAY. FrhHeR, E iy A 4
Alell 69 = 1ol m=AIE upel o] HA Ad%skE Adabsd] slolA thE mAb(E) Bttt agHoltt.

AR ANFHOIA, FA = oo A% BRE 6/ R AEE EE olu] 67 (R ABE oz oF
A

(a) Ag¥E 39 HCDR1, A9®s 49 HCDR2, AE¥E 59 HCDR3, Ag¥E 8
2 AdHE 109 LCDR3;

o

LCDR1, A€W & 99| LCDR2

(b) AEg¥3E 139 HCDR1, AEH3E 149 HCDR2, A ¥EW3E 159 HCDR3, ALEHE 189 LCDRL, A EW3E 199
LCDR2, A€W 3 209 LCDR3;

(c) A<EW s 239 HCDR1, AMEME 249 HCDR2, A EHZ 252 HCDR3, ALEWHs 289 LCDR1, AEHZT 299
LCDR2 @ A gWF 309 LCDR3;

(d) ¥ 339 HCDR1, AMEME 349 HCDR2, A EH=Z 352 HCDR3, A¥EWs 3829 LCDR1, AEHZT 399
LCDR2 2 A4 % 409] LCDR3;

(e) M9 439 HCDR1, A¥9H3Z 449 HCDR2, A ¥HZ 459 HCDR3, A<EW3E 489 LCDR1, A ¥HZ 499
LCDR2 2 A4 % 509] LCDR3;

(f) A<EWs 539 HCDR1, AT 549 HCDR2, A EHZ 559 HCDR3, ¥ s 582 LCDR1, AEHZE 599
LCDR2 2 A4 % 6029 LCDR3;

(g) A<EWs 639 HCDR1, AT 649 HCDR2, A EHZ 652 HCDR3, A¥EWHs 682 LCDR1, AEHZE 699
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LCDR2 ¥ M EHF 709] LCDR3;

(h) A<gWE 739 HCDR1, MEMZE 749 HCDR2, A EHZ 752] HCDR3, A<EWE 782 LCDR1, AMEHZE 799
LCDR2 ¥ A dHF 809 LCDR3;

(i) A5 839 HCDR1, A=W E 84°] HCDR2, A QW5 859 HCDR3, A=W 889 LODRL, ALWE 892
LCDR2, M ¥ % 902] LCDR3;

(j) g3 939 HCDR1, AYWE 949 HCDR2, A€W 959 HCDR3, A 9H3E 98¢ LCDR1, A EWH3I 999
LCDR2 ¥ M43 1009 LCDR3;

(k) A<9¥3 1039 HCDR1, A¥W3E 1049 HCDR2, A ¥¥3E 1059 HCDR3, Ad¥E 108¢] LCDRI, Ag9H%
109¢] LCDRZ ¥ A ¥EW % 1109 LCDR3;

(1) A9¥3 1139 HCDR1, A€W 3 1149 HCDR2,
119¢] LCDRZ ¥ AM¥EW % 1109 LCDR3;

ﬂl&
'

% 115¢] HCDR3, AE®W&E 1189 LCDR1, AEHZE

(m) A9H3 1239 HCDR1, A ¥EW3E 124¢] HCDR2,
129¢] LCDRZ ¥ AM¥EW % 1309 LCDR3;

2
e
)

% 1259] HCDR3, AE®W & 1289 LCDR1, AEHZE

(n) 93 1339 HCDR1, A ¥¥W3E 134¢] HCDRZ,
139¢] LCDR2 ¥ A ¥ & 1409 LCDR3; =

X
e
)

% 1359 HCDR3, A&E®™Z 1389 LCDRI,

X
il
s
lof

(o) A9H3 1439 HCDR1, A ¥EW35 144¢ HCDR2, A
149¢] LCDRZ ¥ M EW % 1509] LCDR3;

ﬂl&
'

3 145 HCDR3, A ¥E®WE 1489 LCDR1, A

il
'

e

(p) 1 o]e] ofmlil X2, A4 e AYS £33 (a) WA (o) F o= shtel ©E 671 R AE;

(@ 1, 2, 3,4,5,6,7,8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, T 24 T 25
el opmlieit A fs Aetehs (a) WA (p) 5 o= shufel wE 67] COR AIE;

(r) 371 (i) WA (vi)E E£388= (a) WA (q) F o] skfo] W= 67) CDR HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, LCDR3¢] A E

(i) Agds 33 5YatAY e AdHs 39 i8] 37] = 2 o]ste] ofm it 7] X3S x5tk ofn
=2t A9 zh= HCDR1;

(ii) AEHs 49 sdatAY =8 AEHS 49 dial 57 e 1 olste] opn| At 7] X|3k& xEdFele of
=2t A 9-S zh= HCDR2;

(ii1) AEHE 59 TAY = AEHE 59 sl 671 = 1 olste] ofm it 7] X3 3= ofF

(iv) AE¥E 63 FUstAY e AEHS 6ol ti3l] 57 e 1 o]3ke] o4t 7] X3 9/EE shite]
AAE X35t opn| 4t AEE Zb= LCDRI;

(v) ez 73 BdeAY == AEHE 79 e 57 EE 2 o]t ofnwAt A7) X$S ETHEE oln|
=4 4498 zh= LCDR2; ¥

(vi) AEHE 83 FAdsAY = I 8o tis| 17] = 1 o]ske] ofv|iedt 7] X &S E3sh= of
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82b, B 82¢ )E EIY vk, W71 Jh WHEag2 "gE" N Mo At A Do e
B9 Ao o 24 FAel s 24E & vk, ZHdYa V1S Ao FHL TF Fv GGl s Al
SH =S, Wavid AACA "ol r]e] Al ettt B, dojo] & Ik F-9 Mol 4
7N &7194 AL T B AR 2712 ) A Abe vig vge 5 o

QA ANFHA, FAE e E/HAG A/ E A 2L P Pt BelelA AHEEE gol
AAEe 7oAl Be) JRoRRE BN BUswn/HAG A5TE e BAE, ) Fewes,
Sab £AE ol@th, ueld, 4 AAGeel B oggel At gAY GAolm, oA olEE 1E &
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)8 gt webd, 4 AAGHAA B oage FAE geE FAolx, o4 e Solyge] ol
gAzvE B, 99402 veE AL GAFE Aol =9, B udel veld FA 1 o)y
BE A B4 3/EE oo 4Hor gu BYAE weld R 4AE FAzm @, B owge o
ANFEl A, HEE BAFE FA) 2P Folgol Aolstu ¢ 4w zyoz xFd IAE
oA Az R A g olstel A uuk FAs JEd

2o aeld FAE Qo9 A8 SewFders=d o) mgn B ANE FA o=t Ad,
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H13, H14, H15, H16 T HI7 £ BRE AZ 2 A ofde] F 0.01 pg/mb WA °F 5 pg/ml, ®= °F 0.01
pg/mb WA < 0.5 pg/mb, T 9F 0.01 ,ug/ me WA 2F 0.1 pg/me, T oF 5 pg/ml, 1 pg/ml, 0.5 pg/ml, 0.1
pg/mé, W= 0.05 pg/me MIRES] ECpo = ZAReth. thE AASEiolA, A e o]e AR ThHe Hl, H2,

H5, H6, H8, H9, H11l, H12, H13 % HieolA A& 1F oA, Ex Hojx= 1, 2, 3, 4, 5, 6, 7, 8, 9, B
10 F9 Q1ZFQA A wlolel 2 13 o1&, 2 H3, H4, H7, H10, H14 2 Hi5olA Aeg 1% o)y, EE Holw
1, 2, 3, 4, 5, = 6 T2 27 o}dol °F 0.01 pg/mé WA F 5 ug/ml, T 9F 0.01 pg/m¢ WA F 0.5u8/
ml, == 2F 0.01 wg/mb WA 2F 0.1 pg/ml, == F 5 ug/ml, 1 pg/ml, 0.5 pg/me, 0.1 pg/m, == 0.05 pg/
m¢ PREe] ECypo = Ajteit.

d HAAIFEA, A E= oo A WH AY oIEXo|AY, e Af oIEXQ JqIEZLE QA%
o g A, A i olo ZF b HAYE T AP dYEZE Qdtl, A A
oA, AdFEEZE HA29| LER HEH Z7|5 F9o X, 1oy FAHQ AASEA A, qA e A7
e HA29 1= REFE F7)5 99 U JAFE dIEXe] Afsit. A AAYEH A, dIEZE A

7124 HA29l Z7]5 9 9] 18, 19, 42, 45004 A 1o o
et al., J. Mol. Biol.(1990) 212, 737-761(1990)1 7]&¥ u}s} H =
H2oh AR AAGEH A, dIFEZE HE A7 EA HA29 &7] W 18, 19, 42 2 4504 Heig
o) 4lo] olm-AkS Xt F7F AA|YEH A, dIEXE HE ZAV|EA HA29 E7|HF 99 W ojn|x
18, 19, 42 4 455 x 33t ® bE F7F AAGHA, dYEZE HE 7|24 HA29] £7]5 9 W o}

)
rol ojn)iwaks EFB(AAEL [Vei
Yol H3 Wzuly AA wheh Wznly
e

@
r—*?-/g I

A

23
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[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

1322k 18, 19, R 428 EFT

2 owe] @A mi oole] AF v oa] AAHE YEZ xR dirzse UL 885 4d F
Ak elE B0, AAY we FHYAA dTEZE W wee FEATEH A (S, WAoRA, == o
2 g5 A ANEoR)HAY Ex ouETe Wgghs FAd N BHe 2] Sl AL
2 5 oolvh. d AAGHAA, ¥ oaEge] @A wi olo] AF dle] AXEE IEE EE o2d ok
TE A UL W e ASAY] AT Wi Al F k. thE AAGEeA, £ age]
2 A BHe dE Sol WAy Fdo] Ll AP e WALy MEZE FHE=A INE
AAste], Wale] F4g RUEPshze AgE 5 g

7Hd 4

SoM AR E = o] "HE A" BolA Aoz, WolA e Al AXE A8 AFEEHE ofvle
b Al ol mEE FAE gt FE FEREES A A MA(E, HA 2 AR WelA
XA, Hd B e AA 3 Ade] VI obidl M i (A e A, Ad B/Ee A
e e P Mds 2gIY. FE Al QIkbsE G B Qxb dAd ¢ A 54 AAGEAA, 2
del A= B AL WolAloltt. EflelM ARSE= &of "WolAl"s FRE @A Ml 1 o] ofvle
b A7I(E)e FE Ad R/Ee ARkl ofs) "RET @A obv|iedl At ofn|idl Ado] Aol dAlE
ojmj gtk

o7 o]FofZ Fd ©#H; (iv) A9 v o] VL @ VH =vQloeZ o]Fojz Fy ©#H; (v) VH
oloz o]Fojx, dAb @A (Ward et al.,(1989) Nature 341:544-546); % (vi) w2ld ARA 24 94
— 3

(CDR)o] Egteth, =3 Fy @H 9] 27) Zwiel, VL © VHZF 7 f-dxtell o8] mAEE AT, ol&L AxT %
HE ARgste], VL 2 VH 990] 17} x5 FAstES A4S olf o did= whE 4 Jde 3 IAE &
) d49 = Adh(F Fv(scFv)etadh; o & £9o], [Bird et al.(1988) Science 242:423-426]; 2 [Huston

et al.(1988) Proc. Natl. Acad. Sci. USA 85:5879-5883]1& =3l). o|e]dt w3 &A=
g AEE" ol AL . olE A @ FRoke] sdvtEedA eAE $34 7]
3.

29 AL
== <)
3 dojAu], dH 2 FgAo|A et Fder WAooz 8o dF ~zEldEn. gY AREe AxF
DNA 7)<, e 243 HadZzEde 47 £t 38ty dod o8 A4dd 5 vt
Eodlg o] A= o 7ledE VH 2 VL E=WdS X33, Fojx shue 3 Azt =Heds ¥y
A AAGHAA, GAE FA= E 1 MAIE VH 2/E= VL AL 5 Fo= st dis] 24 594 H
55 2t VH 2/%EE VLS Egsith. E=g A" S X3els, EdolA ARgstE 8o "HY TdA vE
(0" AEde Adsta Hd AE sd4S 471 H3 d8std, s Bk &, 71¢ AE, A7 B2 3
A A ofr]x4l Y] BEE wEHLHE A9y 593 $R 4D opr|xAt Y] e FEULHES] H
24 AoEn, Ad TdA dR B0z 9ol BHEA XITE mHstA el HuE 93 Ad FHF
AEde FFoleo =, [Smith and Waterman, 1981, Ads App. Math. 2, 482]9 =4 A&A dudEF,

[Neddleman and Wunsch, 1970, J. Mol. Biol. 48, 443]¢] =4 A&A <d1128]F, [Pearson and Lipman, 1988,
Proc. Natl Acad. Sci. USA 85, 244419 §AMA ZAMW, T o5 LugS5S AFESE AFEH Zza(9~
A A AT EYo] H7]X](Genetics Computer Group, 575 Science Drive, Madison, Wis.)9] GAP,
BESTFIT, FASTA, BLAST P, BLAST N ¥ TFASTA)S &3l QA & drt.

B oamo] A= Blo] 7)%E VH ofnliit Hay EAAe] Aol 65%, 70%, 75%, 80%, 85%, 90%, 95% I
= 100%Q1 VH opr] =t MES x3stt. A 29 71 VH olrjxil A4E9] ofnxil AEa 5YAdol
A%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% = 100%%]1 VH o}u)x=iF A4S ¥ aair),

B wmo] A= Blo] 7)%E VL ofniil iy EAAo] AT 65%, 70%, 75%, 80%, 85%, 90%, 95% I
= 100%%] VL ofr]x=4t MEE x5ttt Al 29 7]EE VL olv| At Add) sdAdo] o= 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% H+= 100%%) VL ofv|i=Ait M E& EF3iT).

e W e Sk @Al Edol Vied vhek o], AEFAA A vpol 29 1 o]4de] 17 ofd 1
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

S=50dl 10-2501920

olgel 2 obPE FIAA Aok,

FEA A% F49(ChR)

7hA Z=ERI(VH 2 VLol 39l AF Jd9S xseiAw, 7ML A9 7 =vde B sl s
2 etk ole AL e VK) 2 FHO) M =dd E BF W, ARA A% 99 CR)olga s A
Hol FsdAch. 7k Z=dcle B 122 BEY BES ZUdda G FER) ol ot A T 2 A4
o 7k mHQl ZHe B-AE FRE JZStA, dF A9de 19 dEE YAse FZE FAske, 3
CDRell 9J&ll AAE B-AE JAFZE AR ANt 4719 FRS X3}, 7} Al&2] (DR FRo oJsf of$-
TREA A Rola, thE AL FEle] CDRTF A, A 9 A F49 FAd 7]ofgtt. (A& B9,
[Kabat et al., 3&] Fx). 49

3 (DR CDR-H1, CDR-H2, % CDR-H3olg}ir A A&ti, A 3 (DRE
CDR-L1, CDR-L2, ¥ CDR-L3oletir A|ggttt. 7h3k Msvjzl AA7F ZdoA A&, o]e} 2
gF opu At 31(S, AL AlERl 7] o] digf 9 JV)ellA AlAstar, tigf 5-7 oW wAikS EFHe | b
El2a 27)eA 4%t (DR-H2E CDR-H1S] 2K o]Fo 15 Z7]|oA AZFste], tief 16-19 ofw| At

& EFstar, thE okR7Id Ei= Al AjelA SAE. CDR-H3E CDR-H29] FANF- o] Fo thef 33w ofv]
WAkl A AlEkatel; 3-25709) obvedbs TSRl Bl A W-GX-GIM A=, ol X qlele] opnwat

el

. CDR-L1:> ©ef 7] 24(5, A=HIQ 7] o] F)ollA Alztetal; Wiz 10-17 7]& E3tetal, v H=
M7l A FAEY. CDR-L2+= CDR-L19] TZAK- o]5of digf 1694 7| A] Al&star vigk 7 7718 xgsh
T}, CDR-L3& CDR-L29] EAX o|Fo| tfef 33a 7oA Alzste]; g 7-11 »7)2 2§sta, A9 F-6-
X-GollA T4, X= 99 opujigtelrt. (DRe FAviet s vdd + S Fogrh(zear 4o
ofsf 7Ht TE MAI FEds vEhA AEH).

>,

3 =l =
A 12, A 13, A 14 == A 159 ofn|xAl Ad, = AdWE 102, 112, 122, 132, TE 1428 &
Alg ofH Ak Mgl ofreit A 9/He ASNE WSt BEA oAl X s xdEE AES EFe
ot BREA oW Ak X3S AL oW iAbS AL op 4t fAREE 3hehA gl/EE EE 4 B4 (AE B9, A
sf, 7%, 24, AFA/AFAA)E 2t A2 ol eAto 2 Xt AL guEtt. BEA X3S gL a1
oA & ofmiiks ohE oluxite g XFste AL etk gAl(K), of27]HR) 2 F2EUH); o~
e o]E(D) B SFFEHCIE(E); ol~TatI(N), SFENRIQ), A-E(S), EFLU(T), HEA(Y), K, R, H, D
2 E; GEtd ), EAO), FAWDL), ol&FAND), ZE-P), Addebd(F), EHER®W), #AgH2d), Al

EHQI(C) ¥ ZE2(G); F, WHEY; C, SHET.
AN 99

Z3 2 A A7 s TS st e HUl 1%EE HER FEQ, 4719 Z#HAd9a oA (FR1,
FR2, FR3, FR4)S X 33ch. Z49 4709 FRS FR-H1, FR-H2, FR-H3 % FR-H4= WHH ¥, A 4719 FRS
FR-L1, FR-L2, FR-L3 % FR-L42 wHdc. 71 Asmjgd AA7F Bdolx A&, % 1, [Kabat et al,
FElE Fxett. oek o], FR-HI> 91X 1ol|A4] Al&bste] oief ofm]ieAt 3094 FZA ¥ i, FR-H2w= e of
n) Ak 36004 4971A]0)31, FR-H3S thef ofw| =2k 6604 9471Ao]m FR-H4+E thef ofm] il 1034 113744
oJth. FR-L1& ofn|:=2b 104 AJfste] djgf ofm| it 2304 FZA S a1, FR-L2& Wi ofw| =4l 35904 49714
o]aL, FR-L32 thEF o}u|=Xb 5704 8874 o] FR-L4= thEF ofw]iib 9804 1077FA 0|t} AA A A e o

A, ZHda g2 i EA AA wE g, dE & FR-L1 W 106Ac] As T 5 U
A B Agholefol =, FR F7]¢] 1 o] WA (S 5o], Agho] 2o Ao =3 =qid & da, &
=
I

3l 588 BHiste S 2R sith. A AAGEH A, o] AEFAA A vlelE 2 HA

S A = HFAZY. BMES A3 ZYUdYa 99 Al o Yol HA
S Amit et al., Science, 233:747-753(1986)); (DR PATZ9} 52 /10] 4
= Z(Chothia et al., J. Mol. Biol., 196:901-917(1987)); R/ VL-VH AA A o3
15,225,539%) & FEg3tc),

o2 AASEN A FRS "X St (germlining) "9 HAHOR 1 o] opuxAt WHIE XFEE AT, oA E
Sof, Aelg A T 2 Ao oA IS WA F4 2 A otvwet HEI vwsta ol AEH
VL 2/%EE VH A& dA ZddYa e oA ATz Jol(dE £, 34 gFolB#e s Azt
AgE AYZEEY AR AN SAo|RZ Qsh)sHA =W, ujd YAFxE AEE Ao WA" =y
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1989 Current
[John Wiley and Sons,

eds.

et al.,
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°
w
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FHA Aol

=i
=

Inc.]

1, Green Publishing Associates,

Inc., NY at pages 6.3.1~6.3.6 and 2.10.3] =),

Protocols in Molecular Biology, vol.
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et al.,
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o] A=+ DNA 7]
Current Protocols in Molecular Biology, John Wiley & Sons, NY]el 7]

5" W] &

=2 =
= =

=i
_18_

,
Cold Spring Harbor,

Sof ot X g,
y

&4zl
£, [Sambrook et al., 1990, Molecular Cloning, A Laboratory Manual,

2k
=
=

AL E e 3

SHEE, o

[<)

°©

g
A4
ATH
Cold Spring Harbor Laboratory,

kel

2=
T

=

=

=

]

3 okl A

=

3]

)

R
a4

cDNA Z&9]
Age] zzd o

=aF A
2d Ed.,

[0210]



gl

&
=8

A
k)

3

pud

10-2501920
il

Age
EEEl
°l

=

s==4
T

= Axpstel

v

(iii) Fol=2tat

=S|
=1

PATE F AT v =
, (i) 24

Aol A i dn.

L

L

o

a5A gt

L

L

EEIECERE 2

o

%
FEREREL R

E

2% 5
o] 7

[0212]
[0213]

[0211]

To°
I

7o .

ey,

pil

&} (Tanford, 1978).

e
=

o ur

o
=

i3

u|=A 7)ol o]

Hop=
%1-

==
=
A

Al &) a1

-~
It

Aol @l 7

&

kel

3 5 (Kd) =

3]

=01,

3

w2 X9 g2 viAz B

0], [Chen, Y., et al.,(1999) J. Mol Biol 293:865-881]

st
=z =

3}
AL

L

i=]

3 34

AW G Aele] 101 FEA

9
&

oA =2

=

] =
[e)

R

_‘2_01
= )

=

=

s

i

k)
o

kel
H

HS VxR
AP FA4L

[e]
=
=

.

oh, 2 9EY Yo o)
o

pal

aspy”
9
o,

o
!

il

=2 =
=
1
2h

o

o)

o=

o, o
§}}ﬂ

k()ff/k()ng H]_‘%Ejﬂ 7:ﬂ

L

2

B

o] 7]o9s

S 1 AF FEU(ANE Eo,

s

dol M ArgE= "2

n§e 4

[0214]

o]
"

okl

ul
=

7,

2]

AA

[0215]

che-el

e

Ar

3t

5

=
K3

5h—
)

o,

=
S

83] PBS

=

=

golE

3L
=

57:4593-4599] ¢

—‘}"—Jl

HA (MicroScint-20; Packard)E 7}

et al.,(1999) J. Mol Biol
[e)

0} (Chen,
(Dynex)E 50 mM EHYEE (pH 9.6)

,(1997) Cancer Res.

}h
A
=

,J_bé,

o]

ojojA &oll& 'Zﬂﬂ

E

t}.
150 wo/ <4

1

3T
L

T, A2(HEF 23T)elA 2 A 5AIRE §<QF PBS
7

7}
2
B

[e=]
=

[Presta et al.

o], 65A1%F) Bt Al
HolER

A, v Al

Eo.]
= )
=

3T

|

=
=

=2 =

= =
3]
Sl

3L
s Y

El

golE7F Az,

3]

9l

3T

i

k<)
=

pud

9
IR EAl= I

ko)
i

)it

s
S

A (Cappel Labs)®

IA w71 7]17 (o

o]

-Fab

2y

oAl g 2AL Fs7] 9

29 ofAlo] (RIA)ll

3]
gl

-
X

A,

s

&

25
5

H

293:865-881).

rg/mLe]

% 0.1% Tween-202.2 A

VEGF

L
o

jus!
iy
6N
P —
o
Hlo
3]
=
fron
g
=
ﬂ.ﬂ
o
=
(e}
N
T
o
N &
" %
e
= oF
30 of
=l
5 X
ST
< —
& o
T X
oTq
™
~ W
=t
RO
o
g
g i
w&
S Ko
~ 9
B
o
i~
Wi
o —
= o
o
yO
Mo

a

L

1
S} A
=

-

(NHS) =

=

olm]

1

Ape] A Aol mEkA N-
A

3L L
o H
=A%

o

3 25°Coll A BlAcore™-2000

(<
e

N

A8
ul
=

o

(EDC)

=

M5 A

fl

3

) o

_19_

ser el

S

=

(RU)NA 314 318

)
i

Piscataway, N.J.)& A}&3}o]

Ft2 AW Esl gEd vto] A4 3 (CM5, BlAcore Inc.)

)-sh2nriolw

~10 Hk
Inc.,
23

3L

©
o

HA,
N'-(3-ti o] =

ol A, Kd gk

=

BIAcore™-3000(BIAcore,

o}

[0216]



[0217]

[0218]

[0219]
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SES4d 10-2501920

A7k, FYE 110 mM oFA EANGESE, pH 4.88 AME3 5 pg/ml(~0.2 DZ S|AAIZ] 3 5 /79 75
FARS] AEFEE @l gig 10 vk FHRU ZEAZIY. dde] FAF o] % 1 M A Egolils FALS
H 71E ARG, 5988 SHES 9lElA, Fabel 2v] A% 3A4E(0.78 nM WA 500 nM)% o=k
25 /-2l FZo 25TolA 0.05% Tween 208 373+ PBS(PBST) Tolld FARIG. A% 4£x(k,) 2 sl %
TElkop)T A% 2 dlg] AaaRs FA HASAAA T Ao FaFo] A3 Ed(BlAcore Evaluation

Software version 3.2)< AR&3] Akttt

e-%wrt ] EW Eekni g9 ofdold] A 10N S B ZdeH, S-&u: By, oAy 2E-2
29 Az 37 (Aviv  Instruments) = RE HA FFEle]  FulE 8000-A12]Z=  SLM-Aminco —“%%74
(ThermoSpectronic) 2 ZAH3E= A5 =9 Y =4 sloA, 25To|A] PBS, pH 7.2 = 20 nM -4 &
(Fab e ¥4 B33 A%=(97]=295 nm; &3=340 nm, 16 nm -9 F7} =& i 3t
g A Ves AR SAE ¢ odvk. 2 L mE "e-&R EE "F3te] S5 e
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4 AAGH A, & AR FAE A AES FET S A AR APES skt Al AE Alx
HAEo | H ASkE Aotk Algau] AE APES A o&EF] A miz) AESAdADC) EE BA oEH
BHA 5 e oldH /‘1]444 HFAstl A AAHE

M

MFEZA D) 28 §RE= Ax Algs 7937 93
AT, webA, AlE APE dig oMol d BEEAGst (S, BA FADS AREstal W9 o]dE AE FA
stell A g3 4= Aok, FATE AE AVES fFRskeEA ofFE ZAsr] SfEiA, ZRIHE 8ete]|=(PD),

EYT EF(Moore et al. Cytotechnology 17:1-11(1995)), 7AAD IEi= wriolo] FA g thE W ol F=d] 9
3 HrtEE o 234 &4 vHE Al vusty FJrtE 4 9l

p

l

EMg AAGEA, B Bge] FAE FEEALE B AE AEE FET 5 k. OIFEALT Fud)
0 gAE ohdal Vel AT, DNAS BHsh, AE F%, AXAWgel P, AL ©EH, W/EE U LEA
(FEFEAZ wrgngh ] P40z S48t Teasty AL RS FEsE Rtk B Wiol obF

(PS) Mol obual A

EAzet AfE HE AAS Hrbshed o] 8E 4 ). dE BW, EAvEY A9

of o8 FAHT 4= dor; DNA @3l DNA AuH S 53 Hrked 4= la; DNA w@rHAsie}l g4 &/ =2vle
SEHE AojulAl MEel Yoo FrE Tl HE § vk viEAE, olFEALE %Ea_; GA = oy
2 Az ofMojol| A w A2 AlxEel BlE|A oldlAl AF Fm=r) oF 2 U1H] 50u], wlgrAREA <F 5 A 50u), 2
744 mbEE s A= o 10 WA 5087 = A S

2 54 AANGECA, 2 2ol A= FA-EX AES] AEFA(ADCC) H/EE BA-o]EZ Ax-mj
AEFAZCD0) R/EE FA of&4 Mx-mwl AMERE(ADCP)E 3l AE AES FEF 5 Ak, A
IgGl ABZg = %Zﬂ«] ADCC &4 9 CDC &9 L A= oldE Ax odd Al Ax, 2 s Al
I e @43ty vwaEaxe] W Ao EARete Ao e F&A| ()t "FeyR"olgtE) o] 3HA <]
Fe 99 43S xgairt. vt 2 AFol A & k. Ay #AAste], A ¢ 999 A 4
2 oA2 =HRI(e]dt "Cy2 EHQl'elgta o] R ojwxAb |7y F8(Eur. J. Immunol., 23,
1098(1993), Immunology, 86, 319(1995), Chemical Immunology, 65, 88(1997))3}iL Cy2 =w|le] T A& o
Al F Q2 (Chemical Immunology, 65, 88(1997))3}ttal A|ote w} Qlt}.

4l A 9 ADCC A4S Frrebr] YA, mla 53 A15,500,36250] 7]4E npel e AlE ¥ ADCC o Al
= T Utk o] Aol Ee AREHE J|E, oF E°] CytoTox 96®(Promega)S A48 a3 4
ATk, oleigt OMMOH a5 OMH AEE Agglel, Wxdo el AE(PBMC), A+l 2l (NK) A, 2 NK
AxFs A, FAAE Fo FEAZ S0, D16 2 IR AsdF TR =(eE Eo,
FC.RI-y)E wdsl= NK ﬂiéﬂ w3 o] AER A€ F JTHW0 2006/023148). <= Eof, BA F

48k H/%= ADCCell ol SalE viAlehs deole] 54 A sHS ool = dnk. wA MRS A

r—?L'o
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=4 g L TLoo] e, Al AlFel A 17F ADCCE Wil E
e e 5AHE 2 I A8Ho2 AFEE 4 k. B ExFe] ADCC FAL T3 A A, o
=2 5o & 249 oAU [Clynes et al., Proc. Natl. Acad. Sci.(USA) 95:652-656(1998) 1] 7A€ R dloj
A B71E 4 Q). gk, FA9] ADCC, Aol uhEl (C B FEE 2H(F, TV BEE AR)AE V€0
T} o H

FEoko] d#HA YA S Bo], n=F B3] A5,624,82135; A16,194,5515; A17,317,0915). ¥ wbo] 3}
ADCC Z/E= (ICE 2T 4 AW & 5 F e 5898 255 Wyl 4 v, AC 715& 243
ADCC 715 7tk g8l Az7F o|FE] AXE ARS8 AAIE 5 Q). o]jg oAMol=

< %, "W, S, AdshE AE 2389kt st

55 X3, AE 985E o)k oAlel, HAE W, Mol 4, 2 DNA 3y FA ojAolE X

- H = h=
booledt e WAl FAS AR Aol wiget ML) olFEAIL A& Wrlehsd AMeE

ddFE A= FlolH g =vl(Kohler et al., Nature, 256:495(1975); Harlow et al., Antibodies: A
Laboratory Manual,(Cold Spring Harbor Laboratory Press, 2nd ed. 1988); Hammerling et al/., in:
Monoclonal Antibodies and T-Cell Hybridomas 563-681(Elsevier, N.Y., 1981)), Azx3g, % u3x] tjA2Zg o]

NE, mE olge] 2Fe] A4S X FRop] TAH PAAR V1ES ALae] Az S alrk. BeldA
AHEEHE ol "adEE AN Ao FASAY Ei= ded FA AT L A E G
" FAE dusta, dF 5o, A AMALS Edste ME e TR EAF 7 de Jhed A
A B EdWelE ASlsu FUsht. wAFE AL @Y FYY Boe dEA, nER SolHer
EEh, goldh AAF (Y EZ)o] it ol FAE xdshe tEFE A A= dExH o, 7t b
2 e G 2o wd AAFOl ddl et 259 Sojdolefdr, @I A= v A e
3 ed¥A gx FHAhE A fEsith. Fael "wdFR e ol 54 el % FAY e
a7k Ao ofslshA] Futh. ARstE = Efle]l dF So, @dIFE Efew, JvE, A0S, QI3
wrQl, tlobulr], wAuiY, 48 2 gE5eld FAE Adsttd AT £ e BdIE FAE Qs
A WS olste] Y&t

groluEnt 7

2
stol Bkt V)Es ARSshs o)A Al g ik B dFH ol FEopllA 2 LA

< KX
= fuS =~ — R =
folBE]emt el A, vk e e AP S5 F=, Oddd fxEE Wogste] Abgd @l
A

ATk, = 3}

ooz AZsAHEE FAE AAAY B AN £ e HEFE FEIES J7] 7isd bk 2ol
Hoslen, gigtdoez | "HxF= AlddeA] WsE ¢ rh. WSt o], XG5 dE]stal o]ojA
Agtst A B §F IdEY, oA7Ad] Zelgd ZeEFS AES 5T Mxe §F o StolEEEnt A
= A1 (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103(Academic Press,

1986)). 478 AAGHEA, ded 5F Axes addor gostar, Aud A A Azl oa] A9

Ak, wgF FE oA xze] dis] deld A ujAe kst AEoth. A SHoA,
HsE(murine) H5F MESF, oA Salk Institute Cell Distribution Center(San
Diego, Calif. USA)ollA L& 4= 9= MOPC-21 % MPC-11 w}9-2 Edo A Falel AL, 2 American Type
Culture Collection(Rockville, Md. USA)ollAl 94428 = Q= SP-2 ¥ F=A], oF Eo] X63-Agd-653 AlX &
o k. QIFF ZFF B 217 o]FEFFE AEFTF e 17 GUEE A WS s AHEHAG
(Kozbor, J. Immunol., 133:3001(1984); 2 Brodeur et al., Monoclonal Antibody Production Techniques and
Applications, pp.51-63(Marcel Dekker, Inc., New York, 1987)).
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S=50dl 10-2501920

S E°], D-MEM <= RPMI-1640 WA & 233}, Eh, sto]Bykvt AEs & 5°] vk A9 i.p.

FA el T=e] B TEoEAM AAUlA A = g

AV GA AA A A e ARvETNY(4E 501, ¢

WA B WA GAStRS ARS) H o]2-wd ARviET Y, A8 B, s|ESAdolyEelE AR

tEa Y, A AVge, FA el sl wg wix], B, e dAoRRH Ads weldd. dAAA<
J

g L olstel] Hut At

Az DNA 7€

Az DNA 71&ES ARESle] ol A& AL 2 23 dsts WS Jitokda] dddoeln 7 deA
ATHAE E0f, v= 53] #14,816,5675). GLAIZE FAE AWt DNAE SFHQ AAE ol&ate] 44
gy 9/ MEEAE F du(dE B9, AAEE A FA € AAE Zdste FdA] Sojdo=m
AE F v SYIFIEULEHE Z2HE AREste]). dElH™, DNAve 4d WHE AR, olox &FF
AE A o . Feto] Alx, 0 C0S AE, T F2E WFA(CHO) AE, e A dads YA &
© F5E AEE Adsd, Az S5 AXdA GdEFE FAE FAET. FAE i%‘é}% DNA2] ‘#Eﬂﬁ]‘)}
ol e Az Lo It @R =% [Skerra et al., Curr. Opinion in Immunol., 5: 2(1993)]

[Pluckthun, Immunol. Revs., 130:151-188(1992)]& X3tslt}. 94| yyxZ o
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[0253]

[0254]

[0255]

[0256]

S=50dl 10-2501920

. ® A SRk Ei ol vek
wo] 2 FHT S ok e AAFHAA, AYE A2 wAs 2R, g Bol, L-2Teh, 9/E
) 1:1

100,000 ggo|t}. o5 A

T BN dAR B3] el U 100 AHE WA g AE WS ousa, WA ok 1 o
P OR, 18] A BFUSIN(SIB)ZE PR &itE wgel AgE F At

%] ¢k 100 #JEfo]t}.
=

%, pll, Wi, BY] R AF BEE ASHE £F AL L 2ANE A2Y wudel mebd vesi. o8
Sw, Axg 99 AE MR 30 WA 45T exolA §AE 4 ek, W #Ae) ph 6.0 WA 8.0 ph
Wl ulel, A4 %7 Axel dalA, A FEo® 1 phE FANES WY By B wUHPE 5 A},
QB TE EFES WS 9% old W Pel thal AT = k. AR HA FEE 2 50 WA
200 en/sec | SEO|AT, WFshe &7 AL fHl meb, ikl IAY BE oI EE ve
EH/E7) A2De AT ek, A WgEE AgE 57 Aol mebdl, Wk F ek 208 4 80% F
) ERHEY §F M FES FARES FEG B/ AT drHon, 4B WUl Mg A F
7] EE AT AR REAG. FF AR L ololdolHE Agett ¥ FEH B/ AsUL £3F, g
Wi wE PEel EAwT

A txEdol 7%

Gd=2 A = A dHE [McCafferty et al., Nature, 348:552-554(1990). Clackson et al., Nature,
352:624-628(1991) H Marks et al., J. Mol. Biol., 222:581-597(1991) ] 7|&¥ 7|&S AF&3ste] AAH 3
A A grolH el ZHE deld 4 vk, ol g el A= QFF HEFERE ¥ nRNARFE Ax
Sk QIZF VL 4 VH cDNAE ARS8l Alz®, A 234 A golrele], wpddslE schv 34 taE g o]
gholBelgle] 2zl o5 e 5 vk, olgfd golreuE Alx B Addste YHES giopl
A . FAAEHe] golrgEE APAIIE ABHE JIE(HE £, Pharmacia Recombinant
Phage Antibody System, catalog no. 27-9400-01; % the Stratagene SuerAPTM phage display kit, catalog
no. 240612)c)9lol %=, A taZeo] glolrdelS AAeta At AFEsy] & 53] R A%
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A5,885,793%; A16,521,404%; A6,544,731%; #16,555,313%; #16,593,081%; #16,582,915%; #17,195,866%
oA EIE = Qlnt. wEbA, o]E VS GYEE A A8 B G E 9 dEAQ GAdEE A stel
Hejent 7]z gk A7k ko)t

oA fjz=Ede] welA, 71eF A wHde a5S Adste 2 UHE AES Bists 34
Zke] FH ol MAlET. 5 AAFE A, ol A= dHEY Ee 23 FA gelBd(dE 59
AN = e ZREH wdE s FL-A% =S dAsed AREE 5 sl B el Adtske ¥
A A =rdls B™ske A F9, dE 50 B4 ¥ Ee 1A xuHoly nl=o ARdH Y xald
FLE AHEet] A e T4 v olE WA ARgskE dAE APA R A FHA 11T e
A VIIT @ doel] Azgd o=z §3¥ Fab, Fv B 0|33} otgsly Fv A =vde) 37 dx]27E
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T
=
o
>
o
o
o,
iih)

of
v}
rt{
o
o
oX,
>
N
rlr
=

>
>
oo

o
o
h=)
£2

i af
uf
2
o
ol
ox
>

o
o
)
N
iy

o
o
-

. =
upe} el X HEE AE, 2F AX, AE Ax, ax 4 vegols x st
HAIZIY, ol & 59, Fab, Fab' ¥ F(ab')2 TS AxFHoz APGA7]
92/22324; [Mullinax et al., BioTechniques 12(6):864-869(1992)]; 2 [Better et al., Science 240:1041-
1043(1988) 1ol 7HAIEl mheh 22 FiEokel] FA | WS ARgste] #g-ght.
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[0261]

[0262]

[0263]

[0264]

[0265]
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Z1ee] o8 AAE 5 Jdrk. EZH, B i) A Ee oo wle HAE &ols)
YHE = A (2D "ej2ga )l F3E A

, FAE Az, 9342 333 oA AV B2 AR wiAR 2HE 9
b AZYelA AP, Al GAZA, &5 Ax EE §3d 9 vygx NAYE
o2 Ea| A|A 3t [Carter et al., Bio/Technology, 10:163-167(1992)]+
HHEE AE dEske AA-S ledtt. AV AR EHEE, 2ee 3
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CAT), Morphosys, Dyax, Biosite/Medarex, Xoma, Symphogen, Alexion(formerly Proliferon), Affimed)
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

271 71 AZE, Rk g/ AeE FAoledx, B e =3 7hd P (L) =AMl g/EE b
SH(VH) =mg] g/ Fe ol 1 ode] opvliedt 7] gl/Es ZefE= A8, 771 2/xs 24 9
S WS xekshs 2 wwe A FrF WY, g a59 WA Y olo] ude It oled WY
o= & HIAF EdEY of7|M FAl= BelojElel] TRA o FAET. A F-#shr] A3He wojo
Bl Algglol, @A, fE=, e, 34 B AXELE AT, Al g o] & Wste AEFAA A9
AR g/Es el Aeetes A (Ashehd, A3 8/Ee Vo) EARS MY T vl =
£ F k. ARAE FRATIE EH, obv Al B/ ks ZEfEE w9 WS vy e gitold
sA Ol SlaL, aF ARE ol AAlsA ARt

2 A7 sA4E A MY Ee R A A9 100% FTreR Fds
A, B Aol A, B 7

A B 7w A9 T4 =t A4 7P =] ofvjial Ay Hol% 25%, 35%, 45%, 55%, 65%,
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% T 99% olm|:w=AF A d e FAES 2t ol AMd S
7F 4 ek, o2 AASEe A, WA s e ved A9 S =& 4 CDR1, CDR2, %=+ CDR3
o] o]t N FF} Ho|% 25%, 35%, 45%, 55%, 65%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% T 99% o}l
A AME s BE FAMS Z2E ot AES 7Y ¢ Q. o AAIGHCA, WAE gAE 2
of 71%% A9 F == 74 FR1, FR2, FR3 T FR49 olm:=it M3} ol 25%, 35%, 45%, 55%,
65%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% X 99% olm|:Al M FUA wE FAMES zte olu]nab

Ade 7Ha & 9

= AE(Mnmit er al.,
2 Agelel 93-S vXE= AE(Chothia et al., J.
Mol. Biol., 196:901-917(1987)); Y /mw: VL-VH ZAARC Fojsle AE(m=F E3F #)5,225,5395 2L A
6,548,6405 )& EFerh. A AAFEHNA, oF 1 WA o 5 ZHAPA V|7 ¥
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£ AbEslel Fad 5 ok, gy, AAHeR WAE A FUHEQ 2 49 WA (E)S 23
A=

HAE FAE AAdsted {83 AL "dEd 2d0d EdRol iy elgka g} (Cunningham and
Wells, Science, 244:1081-1085(1989)). o] ¥HolA, Z71¥H 4o A7|(E) £ 1 oA T3 Y3} 7 on
LAhbe] deabg-s MAAZ7] Y8 dEtd BE EEddd ) (E)2 X3 X &l gk 7154 A8
S HoAFE Z7pA oY AV(E)L o)F X8 Ho T a9 thE) U B UE 2dWHolE =YEe] )
FET. wEA, oprAl ME WlolE =Ysh] 3 FHE A AASHRE, Edwele] dd A= AR
of ARE FAet girk. oY WAom AgE Ala-EAdWolAE B y|&H viel o] 1B B
g s ==z dE
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Hla AE3HA 5ol & ]
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sl A 43tE E3sch([Hawkins et al., J. Mol. Biol., 254: ! [Lowman et al.,
Biochemistry, 30(45):10832-10837(1991)1). ztefsiAl, B9l 27k @ F9(dE 591, 6-7 9= 2 &
el BE 7Hse obv gt XS A ES EdWelHTE, ogA AAE FA AWM= 7T YA dlel
EE M139] fdzk 111 A E digh A=A A WAl o g HAECE. 92 7A|
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[0288]

[0289]

[0290]

[0291]

[0292]

S5S0dl 10-2501920

A suj7e 9% 270, 272, 312, 315, 356
Tdstel, 2L PolF Fo MNA thye]l HRHAT, wekd 2e AN AL 2 AAE o
=Ae

RICA:)

A AA|FEjo A, Fc WHolA dA+= HA Fc ALt vluA], Adt{lo]l, FcRn, ©]A&F FcyRIA, FcyRIB, 2 Fc
yRICS X383 FcyRI(CD64); FcyRIT(0]2¥E FcyRIIA, FcyRIIB, @ FcyRIICE =33 (D32); ¥ Fcy
RITI(©]2Z FcyRIIIA @ FcyRIIIBE X33 (D16)S E3HsH 1 o]Ae] Fe &Ao 8] wAe 23 2314
S =
AA G, Fc ®olAl dAlE A Fo Aol vla] 1 o] 4e] Fe gzt=ol s Z3ld 2
2 AA]FE o 1, c WolA A= HA Fe & B} Hoj= 2n), & Hoj= 3u], &
o] 78], mE Holx 108), TE % 0152 H e Hojy 308, EE Holk 40u), TE Ao
A A £
E

o
9
k
c} -
(]
=
t
=

, o] 70uf, T A 0Hl], I Holw 9oul, i HoE 100w, =

= 28] WX 108), == 58f WA 5OHH, 5‘3% 258 WA 1008f, HEi= 758) A 2009H,

=AY B W Fe gzt=ed digk =AY £ e 13A4S vekig. g2 A SdEelA, Fe Wol A
¢ Fc A BT} FHol%w 90%, Hol% 80%, ZoJ% 70%, Hol% 60%, Hol% 50%, Hol% 40%, Holw

30%, Zol% 20%, Zol% 10%, Wi Fol% 5% EAY Wi we Fe F7izo] g 1S Yelhdt. 9 A

Algefel A, Fc WolAl &A= Fe gzt=e tis] w2 1sdS ziet. o A SHA, Fe WolAl A=

Fe g7t=ol s @ 39S &%E}.

54 AAIGEo A, Fc WolA A= Fe 84 FeyRIIIA 3l T74¥ 2FAEE Z2evh. tE 54 A4
GEol Al Fc WolAl &A= Fe 84 FeyRIIB tsl] T74€ A2FAAE 2=t F71e 54 AALGH A A, Fe
Wold A= Fc 84 FcyRIIIA % FcyRIIB EXFd d&] S48 Z2FAS zt=th. A AA el A,

|
FcyRITTIAY tisl S744d AAdS 2z Fe HolAl A= A Fe A
2 Z71eHA gt 5A AASEHA A, Fo WHolA A=
. ZE7le] EA @A]ooka]ow, Fc ®WolA 3A+= Fo &4 FcyRIIBoﬂ sl A A
£ 578 AANYHoIA, FcyRIIIA /%= FeyRIIBel dis) WA E X3S Yepdl= Fe HolA

&
4
oo
B
&
=
5
=2
=
2
olN
N

Zketh, & o 54 HAAYGE A, Fe oAl &A= Fey

3 (ot A= =
RITIA /%% FeyRIIBol tisl WAE stdS Yehd= Fe WHolAl A= dA Fe Aol Hlal Clgol o3l

Q/\]O&Eﬁﬂl A, Fe ®WolA] Ale A Fe FAET Hoj® 28], e Aol 3uf, EE Hoj= 5u, e 4
= Joj = 108, == z. T o20M), e Fo]w 30M)], EE Zﬂ.oic 408, = FHolw 50u], EE
S 6OHH, T Folw 70u], X Holk 8o, Wi o]k 90w, X Aok 100W], i Zo]% 2004,
= 2u) WA 108, EE 5 YR 5ouH = 258 WA 100M), EE 75HH W= 2008, wE 100 WA 20084
EAY Ex W FeyRITIA 846 digh Mshgde vepdn, & g, Fe HelAl A= A Fe
FARTE Holw 90%, Hol% 80%, Hol% 70%, Ho%E 60%, ZHolE 50%, ZHolE 40%, Hol%E 30%, ZHolw
20%, HOJE 10%, L= Hol% 5% =7} iz uke FeyRITIIAY 3t 134< e,

AAFE A, Fe dolAl FAE A Fe ARG Hojm 2u), = Ho|x= 3u), EE Hojx 5uf, =& A
To7a), EE Holx 10W), EE z.oic 20M), i Aol 30mf, Ei= Zﬂ.oic 40Mf, = Hol 50M, i
Jol & g0u, T Zolm 70u], EE Holnw 80w, Wi o]k 90M], X Aok 100W], X Zo]m 200M,
A
A

==
rlr
o

2] WA 10w, =& 58 WA 5ouH T 258 WA 100M), EE 75HH W= 2008, w=E 100 WA 20084
v s e FeyRIIB &A1 digh 23S yeldd. d& AAGeEe A, Fe o)A &A= H4A Fe
Hoh Hojx 90%, Hol= 80%, Hol%Z 70%, HAE 60%, HOXE 50%, Ho%E 40%, HoJ%E 30%, HoJ=
20%, Holm= 10%, L Hol% 5% AU T e FeyRIIBol W3k W3S vrebdic.

AR SN A, Fe WolAl &A= 2 Fe @Al H|3] Clgel s A e v 1s4& vehdn. o
AR FHNA, Fe ®olA A= 2 Fe FA BT Hoje 2u), = ZHojk 3u), e Hojk oH, EEs 4
= o7vl, e Aolx 10w, Hi Aol 20W), Ei= Holm 30M, Ei Aolw 40w, Hi Holx 50, Hi
ol& 60u], T Holx 708], T Holm 80u], T FHolx 90u], T Holm 100u), FiE Hoj:E 2004,
= 2w W] 10W), == 58] WA 50u), Ex 25u] WA 100W), TEE 758 WA 2008), FEE 1008] WA 200
F7U e w2 Clg F&Ad g HAsidS vehdn. & AAGEeA, Fe ®olAl A= 1A Fe 3
B} FHolx 90%, Hol% 80%, HoJ%E 70%, HoAWw 60%, Holw= 50%, ZHol% 40%, Ho|% 30%, Zol% 20%,

d’ mkr o 2 mg

i/

F

:.:}"H_lﬁ_zrlmm

=
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[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

S55S0dl 10-2501920

Ao 10%, =5 Aojx 5% =AY e w2 Clgdd gk sid S yepdt. & o2 54 AAjdE A, Clg
o] g3 MAE F3dS JEUE Fe oA A= Fec 584 FeRnoll U8 749 434S ztert, & o=
HA"E s S Yeld= Fe ®olA A= HA Fe Aol H|&l FcyRITIA 2

524 AAjFEel A, Clgell dis) 7]
/X FeyRIIBe tis] A4 d AAdS z=t.

& B4 B3 2 AdE 490 ¢
==
S

e I °IE 7
S 9 AERA AE(AE 5o, AL FAND AX, 557, 2 chazsd) 2l %ZHé}% Fe 587
e 5 A ol

g0l olFE V5ol TPHE e e WAl A2G oF AE o YREH AL vl wA o
4 AEEH (o3 00 ol WAl xS FU4 wEleel @ e sld AEE A5 e 3
Ash z3Hol A4 ARelA WA gade) B Aol

g0l olE V5o TP ok P AE-w) WgosA 1 o4 ol Peg BHsE Sl
4 AEEY A AL ol ATH AR ANF F AL JAEHEL bk A JEH Az

Fe @olal A= 1 o139 FeyR w7l o]H e A2 7es AAs7] 93 Addd 7 ofAleldl o) 54+t
= er aedy. dF AAGHCNA, Fo WolAl A= Al 7k ofAlojell A o} frabek AA K
DlolAr el dwsta 7hAlE As) ]/‘14 A 54 # oY Ax Vles ey, aEu, 2 2He
Al ZIak of ool A wA gk AP S HERA AR BA A vk 2@ Y-S YERl s Fo Wo
Al FAE A 8=

A AA G A, Fe WolAlE et e Ad Fo 992 238k FAl wal] Axs5d £e= A4
8 24 (dE =, ACC, CDC B ADCP) o] SA# T, 54 AAIGElA, Fo WolAl &A= A Fe ARG
Mol v, W Hojw g, e Holm 5u) mE Hojm 109 EE How 508 EE Hojm 100M), EE
Aol 2000, W= 28] WA 10WH, = 58l WA 50Wl, HEi= 25w WA 100W0, EEx= 75w WAl 200M), Ei=

100 W) 200 Se ALY i AALAE DAL 20 G2, Fo Mol DA A Fe Alnd A

4 A, Fe WolAl FAE A Fe ARG ol 20, %
4<>1E 5o i Holm 108 i Holm 50u) Hi= Hol:m 100M], HE Ho|:m 200,
T T

= 259 WA 1008), == 758 A 2008, %= 100 WA 200H]

>,
o2
uj
2, o

a

ol

AA AAFE A, Fe WolA] A= Fc @A¢} vlaste] 2t

A, Fc WolAl &A= A Fe ARG Hojx 28], E& Hox

Aol 50u) X Holk 100M), X Aok 2008, T 2u] U

1008, Ex= 758) WA 2008, FEE 1008) WA 2008] WS ADCC S vebdt). E e @A]%kﬂ}oﬂ*i, Fc
HolA A= A Fe Ao B8], Holx 10%, T ZHol% 20%, L= Zo|%L 30%, T Holx 40%, =
Aol 50%, W= Hol% 60%, X ok 70%, Wi Aok 80%, X Zolw 90%, Wi AHol% 100%, =
ZoJ = 200%, i AoXE 300%, T FHolL 400%, i HoJE 500% W 7AW ADCC A4S vEdt. o
AAFE A, Fc ®lolA]l A= AE7ee ADCC &48 24 gerh. 54 @APJHMW, ADCC A9 7+
2/E= AAE Fe WMol A7} Fe 27t= /X 84 d§) UrEhH% A A 710 & it

A1 AA| e A, Fc ®olA] &A= A Fe A9 vl =2 ADCC S5 Yepdth, o2 A A Gl
A, Fc o)A dal+= A Fe AR Zoj® 2v), T ZHojx 3u), T Hojx 5u) T FHolx 10w &=
Aol 500 i Holk: 100W) HE ADCC A4S yehdt. & & AAdeiolA, Fe #Hola &A= HA Fe
Ao v Aol 10%, Ei= Ho]® 20%, TE Mok 30%, Ei Holk 40%, Ei: HolE 50%, Ei Holw
60%, W AHolm 70%, Wi Folw 80%, W Zolw 90%, X ok 100%, EE Fol% 200%, i ok
300%, T Aol 400%, i HoJE 500% THE ¥ ADCC XS vkt 53 AAYEClA, =& ADCC &
4L Fe WolAl A7} Fe g7t= 9/%E F8A0 s Jehdl= =2 WeAdol 7|Ae 4 S},

Y

= H T
[

2% ADCC &4
3 ]
2]

A
IOHH T
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[0300]

[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]

[0309]

S50l 10-2501920

EA AAE A, Fc WolA A= Fe 84 FecyRIIIAY s =48 AAHS 7w HA Fe Ao H]

) 7T AC BAL 2ok the ANFHAA, Fe WolA FAE Al Fo Aol vd S2E AC T4
2 378 93 warlE 2t e 54 AAgEels, Fe WolAl BAE Fo 84 FeyRITIAS) la] 7
B AL X A Fo Aol ma] 2AE AC BAE 2Tk, e AN, Fe WolAl FAE A

A7 AAGFEANA, AEFFE CDCl Y3l wizfE i oJ7]A Fe WolA A= A

L Aad 0 2442 Ziet. BA 243t 2 4, A8 580 F U3 5FAE ofF= A B
A A2=E(Clg)e A1 Ao Astel o3 /AT, BA 435 Hrtslr] f8iA, dE £9, [Gazzano-
Santoro et al., 1996, J. Immunol. Methods, 202:163]°] A wnle} 2 (DC oJAo]S 3 4= Q).

oA AAFHANA, o] Al HdA Fe FdASH vlaste] F7kE (DC 2445 vebdth. o8 AA A,
Fc WolA] 3AE A Fe A BT Aol 2v), wx Hojk 3u), wE Hojx 5Hj EE Aol o) e A
o= 508 wE AHol% 100W], X o] 2008, i 28] WA 10W], W= SH] W] 50H], W 258] WA
1008), &= 758] W] 2008, T 100 A 2008 =2 CDC 48 depich, = 02 AA S A, Fe Wo]

A A= AA Fe Ao vF] A% 10%, EE= Holk 205, X ok 30%, EE HojE 40%, T Holx
50%, EE HE 60%, HE HAE 70%, X HoE 80%, EE Holk 90%, XX ok 100%, EE Holx
200%, T AHojE 300%, Hi Aok 400%, T HolE 500% T =71 (DC @S JEdth. EA A%

gloll 4, CDC &de] 7k Fe WolAl &A7F Clgol tis vehlle w2 A3l 710e & 3l

2 ool g Ao Fa A4 7)d F s, (S F3A171E, COMPLEGENT® 714 (Kyowa Hakko Kirin
Co., Ltd.)el 98X A Fe A9 vl 2 (DC TS vepd = vk, A9 o] &EHY, 1639 s
xhé FAS AT FF o|ERIQL, 1g61e] Sk Gl EYshs o|&Ee Zlvt@ ol AIWHE At
&3to], COMPLEGENT® 7]%2 IgGle] wigradh 54, ojdd ADCC, PK Z=zsd 31 ohald A As

FABHEA, [g61 = 163 o] o® (D #4L frolshAl S0k, B3k, ADCC % (DC &g T4E ¢
sk 25 Mab(ACCRETAMAB®)E A4 st POTELLIGENT® 71E3} 3 AR QU

o,
A o

N

e

g el Fe WolAl A= <A Fe @A nlete 57

i,
=
=
S
e
iie]
oX,
SE,
ol\
o
i,
gt
o
rlI
o
N
it
i
e
Aui

e
)
ol

k]
et
o
rlI
o
N
N
S
ol\
o
it
&
0
v

gl Fe WolAl &A= 9 Fe @Alol s (DC &4 ol

g el Fe WolAl A A Fe @A nlete] S7¥ ADCC 24, S74€ (¢ &4 2 49 93 w37l

P % e,

i rle
it

N

12

FAAAA F7hE 5 A
E2 JE AR HEQl A9 oFEe
=02 Z4EE) B oo B4 1, oE 5o g

5062 AAS =Y aTEE Ao
ootk oA, @A W) Fhe

>
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)
%
M
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'
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ol

W] b EAel] FoiA = ofE o] S FrAAZWE ol Fo] NEL AT Ao 8 wkg)
% %7%]?171 s, & B wa 53 #5,739,277%0 7lew wke} o] A (53] A wH)e] 7=

S A3} AYEZE =9 5 vk, EdoA AMgeE &0 " FEA AV EZ"E g6 A
*JixﬂLH A 71 E S7MA7IE AYo] AE 1g6 BAH(CE B9, 1gG1, 1gG2, 163, F& IgG4)2] Fc J 99
VEZE o|n| g},

et o®, wbgtr) 7} S7bE Bowbgo] A Fesb FoRn 584 b A3zgo] #dojsts Aow FA4E ol
A AVE WPBAAA WYL F Ark(elE B, ww 53 A6,821,5058 4 ﬂ? 083,784%; 2 WO
09/0584928 F=3). T, £ W) FAof Mzv)E okl A **“*Ho}ﬂl 4= 71eS TaA PEG &
= arlel Hitste]l S/ 4 odnk

L YR *aAl%kﬂMW 2 2ol Fe WolA éﬁe xgehE dAE A
ok 5%, °F 10%, °F 15%, <F 20%, <F 25%, <F 30%, °F 35%, °F 40%, ©<F
45%, <F 50%, <F 60%, <F 65%, 0%, °F 80%, °F 85%, °F 90%, <F 95%, °F 100%, <k 125%, °F 150% W& 1
oo m wity|7y FUbETE. AR AAGECA, Fe WolA d9s 3= A= A Fe 49S xste
A HA], <F 28], °F 3, 9% 4n, ok 5w, oF 108, ©F 20Wf, ¢F 50w} H= L oo]4k, HE 28 WA 10
v, E= ol ujx] 25w, W 158 WA 50 = WY b FUbEv).

2 Fe 9o ZTFSE FA v

H
>

EJSL
-

2
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

S5S0dl 10-2501920

o AAIFEfN A, & LS Fe WolAE AF3taL, o714 Fe 992 Fhgkel] 7]A1E npe} o] EU Ql¥l~2 W
Iujga 221, 225, 228, 234, 235, 236, 237, 238, 239, 240, 241, 243, 244, 245, 247, 250, 251, 252,
254, 255, 256, 257, 262, 263, 264, 265, 266, 267, 268, 269, 279, 280, 284, 292, 296, 297, 298, 299,
305, 308, 313, 316, 318, 320, 322, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 339, 341, 343,
370, 373, 378, 392, 416, 419, 421, 428, 433, 434, 435, 436, 440, % 44307 o]Fojx oA AEF 1

olge] §1xo] MR (B Fol, obmlut A, obvliit A, olvlmat A4)S EFAT. Pl whebd, Fo
doe Gitope] Zatolr FAE Fv L/EE B Aol WHL TG + Arh(elB Bol, nF 53 A

5,624,821%5; A6,277,375%; A|6,737,056%5; A|7,083,784%; A|7,317,091%5; A|7,217,797%; A|7,276,585% ;
A7,355,008%; 2002/0147311; 2004/0002587; 2005/0215768; 2007/0135620; 2007/0224188; 2008/0089892; WO
94/29351; 2 WO 99/585725 FZ3gh). HUMHo®, F83 ofuiit 9% @ Holx X3 ux 53 Al
6,737,0565¢ ¥ 2, ¥ 6-10; US 2006/024298¢] = 41 AA¥ F; US 2006/235208¢] = 5, 12 & 150 A|A|
® O35 US 2006/01731709) = 8, 9 % 100 AAE F 2 WO 09/0584929] = 8-10, 13 = 140 #AAJE Fel o
Al=o] gl

54 AAGHAA, & IS Fe WolAE AFsti, o7]4 Fe 992 7hgte] 7]&% EU 9922 Hanzis
221K, 221Y, 225E, 225K, 225W, 228P, 234D, 234E, 234N, 234Q, 234T, 234H, 234Y, 2341, 234V, 234F, 235A,
235D, 235R, 235W, 235P, 235S, 235N, 235Q, 235T, 235H, 235Y, 2351, 235V, 235E, 235F, 236E, 237L, 237M,
237P, 239D, 239E, 239N, 239Q, 239F, 239T, 239H, 239Y, 2401, 240A, 240T, 240M, 241W, 241L, 241y, 241E,
241R. 243W, 243L 243Y, 243R, 243Q, 244H, 2457, 247L, 247V, 247G, 250E, 250Q, 251F, 252L, 252Y, 2548,
254T, 2551, 256E, 256F, 256M, 257C, 257M, 257N, 2621, 262A, 262T, 262E, 2631, 263A, 263T, 263M, 264L,
2641, 264W, 264T, 264R, 264F, 264M, 264Y, 264E, 265A, 265G, 265N, 265Q, 265Y, 265F, 265V, 2651, 265L,
265H, 265T, 2661, 266A, 266T, 266M, 267Q, 267L, 268E, 269H, 269Y, 269F, 269R, 270E, 280A, 284M, 292P,
292L, 296E, 296Q, 296D, 296N, 296S, 296T, 296L, 2961, 296H, 296G, 297S, 297D, 297E, 298A, 298H, 298I,
2087, 298F, 2991, 299L, 299A, 299S, 299V, 299H, 299F, 299E, 3051, 308F, 313F, 316D, 318A, 318S, 3204,
3208, 322A, 3225, 325Q, 325L, 3251, 325D, 325E, 325A, 325T, 325V, 325H, 326A, 326D, 326E, 326G, 326M,
326V, 327G, 327W, 327N, 327L, 328S, 328M, 328D, 328E, 328N, 328Q, 328F, 3281, 328V, 328T, 328H, 328A,
329F, 329H, 329Q, 330K, 330G, 330T, 330C, 330L, 330Y, 330V, 3301, 330F, 330R, 330H, 331G, 331A, 331L,
331M, 331F, 331W, 331K, 331Q, 331E, 331S, 331V, 3311, 331C, 331Y, 331H, 331R, 331N, 331D, 331T, 332D,
3328, 332W, 332F, 332E, 332N, 332Q, 332T, 332H, 332Y, 332A, 333A, 333D, 333G, 333Q, 333S, 333V, 3344,
334E, 334H, 334L, 334M, 334Q, 334V, 334Y, 339T, 370E, 370N, 378D, 392T, 396L, 416G, 419H, 421K, 428L,
428F, 433K, 433L, 434A, 424F, 434W, 434Y, 436H, 440Y % 443W& o] Fo] X oA Meld 1 o]ite] A8-5
Eget. A9l weh, Fe 992 Agglel, US vl= 535 #6,737,0565] % 2, B 6-10; US 2006/0242989]
%410 AAE FE; US 2006/2352089] = 5, 12 9 150 AAIE E; US 2006/0173170¢] %= 8, 9 2 10 A|A]
# 3% 2W0 09/0584929] = 8, 9 2 100] AMAE Fell JAE AES E3hete] Firofe] L@stoA FAH F
7F 2/EE o2 opn| gt X3S 233 5 Q.
£ AAGEeA, 2 Adge Fe ¥olAl FAE AT, o714 Fe F92 Fhdel] 7IAE U 922 W3
-
=

=
gk 228, 234, 235 2 331% O]

v 7] 2 Tl Aeld 1 o]de] QA oA 1 o] WM (dE Bof, ofn|=At
A8k, olu =gl A, olwgt A4S xEHsith. A AAkEol A, WM Flglel] Z|AlE EU YAz HE )
718k 228P, 234F, 235E, 235F, 235Y, @ 331SE o] Fojzl oA Mg 1 o]Ate] X 3lo|r},

p

AF EU Qldlxg HEu7dsk 228 W 2352 o] Fo]F oAl HE
Soh, = o2 AR GEOA, Fe 99S 1g64 Fe ggola vl
HEuj 713k 228P, 2358 E 235YZ o] Fofx oA AEE),

O 54 AAGEOA, ¥ e Fe WA B
7 [e]

i
2
o
ol
o
f
g &

A obm| Akl Fhakel| 7] AE EU Qe

H

te 54 AAGEeA, B uEe Fo WolAE AFHIL, o714 Fo G4 el VAR BU Az WE
WA 230, 30 W e olFola wolA AU 1 ool A Aol sel WAA WA opmlie ¥
B of
2

o d AAFE A, W Fhdre] JlAlE EU Qe a2 wan R 239D, 330L, 330Y,  332EZ o] F
Foll A MEE Hojr shfe] X gtoltt,

EA AAGHA A, 2 Wy Fo Wo A dAE AF3IaL, 974 Fe 992 Jhgtel 7|AE EU d9 22 W3
w73k 252, 254, H 2562 o] FojH ol Held 1 o]ie] oA Hojm Frfe] uHA WA opr ke
E3Hech. A AN el A, HESe FlHb ZAE U QY A2 HE e 2527, 254T B 256EE o] FojH o
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[0318]

[0319]

[0320]

[0321]

S=50d 10-2501920

)

BU el

x
2
i)
)
)
2
F

pr_‘
i
o

o| X gtolt}, H o] 53] ulgA gk Ao, w2 Figte] 7|4
HE ]38k 3 X5k 252Y, 254T 2 256E("YIE"= dHH)olt}, v 53] A7,083,7843% 5 3},

A AAGEel A, IgG Aol o ¥ oAy 7|5 WA Fe 9o AAE wr3tE RolojHol #
| oJ&Aolt}(Claudia Ferrara et al., 2006, Biotechnology and Bioengineering 93:851-861). uw}z}A],
Fc @999 @st= oy 7les S7HA ]7%1% EE A2aATIES HYgE F du(dE B0, ve EES #
Z%3%t: Umana et al., 1999, Nat. Biotechnol 17:176-180; Davies et al., 2001, Biotechnol Bioeng 74:288-
294; Shields et al., 2002, J Biol Chem 277:26733-26740; Shinkawa et al., 2003, J Biol Chem 278:3466-
3473; "l=r 53] A6,602,684%; A6,946,292%; A|7,064,191%; A|7,214,775%; #|7,393,683%; A|7,425,446
%5 Al7,504,2565; m= 3 53 &9 #12003/0157108%.;  A2003/00030975;  A12009/0010921%;
Potillegent™ technology(Biowa, Inc. Princeton, N.J.); GlycoMAb™ glycosylation engineering
technology(GLYCART biotechnology AG, Zurich, Switzerland)). wabA, & AAjkejolr] B dwo] Aol Fe
GG onAt 7)ol WiAH FlE kst o2 AASEAA, ot Y]] wAEE dsie odH
715 Asts: doxit. vhE AAGHA A, ofnil 7)o WAR @3l oAy 7w FUtE ot &
A AAGHNA, Fe 992 Fadsth dadn. e AAGEHCdA, Fo 992 HFAAS AT (dE 5
H= g 58 F9 Al2005/0226867% x). A SHOIA, S5 AE(AE 501, CHO AlE, 2 Fhb)ellA
AL, ol 75, 53] ADCC7E S7HE olE FAlE HE A oa A" A vlaste] ADCCTF 1008Y
o4l nxEg g¥zAsty IAS AHSESH =ZYAtMori et al., 2004, Biotechnol Bioeng 88:901-
908; Cox et al., 2006, Nat Biotechnol., 24:1591-7).

N

IgG w2 el Se|aApztetol ol Aldate] Krbs 159 AT S48 A 159 AxsAds W
AAA T %EHKeneko et al., Science, 2006, 313:670-673; Scallon et al., Mol. Immuno. 2007
Mar;44(7):1524-34). 7] ATELS AldEsrt S8 Ig6 A AT 5AS 2wk, Algd
IgG —er}—t— il

2o

SER
9z 540 ZARNATH(AE Bol, ANC BAol F7b). WA, FAE FAH

sh7b 2Has

AE 55 98 - A ddst Z2ada Wyg" F Aqu(ve 3/ 53 &9 A2009/0004179%5 R A
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S50l 10-2501920

Off

11, 34 12, A 14 == ¥ &3A 27 A (Ctrl. 1g6)E A X3 28 AFFo|A BE] AEFS EA 3T}

‘

S H3 AZFMA}F vlol#|~e] Ao R AT AL 7 § 240 3 mg/kge] A 3, A 11,
b4 12, A 14 == 8 #3E 2T FA(Ctrl. 1gh) = AR 3 2 AAFAA T2 FEFS TA ST}

T 112 vuf92E HINL QJIZF<IA} vfolef 9] XA R ZFAAI7]AL 25 mg/kge] 597t BIDY 2 AEf|H] o] X
2, 10 mg/kg® A 12, T+ 10 mg/kgd H#HE 2 FA(Ctrl. 1g®) 9 XBEES Aoldt A|H(HFY
ANZHE, AE 3 1Y, B=E 2d ) AAIS 4 AFTA sE AEES EAIST.

= 12+ v92=E 13 9l
glulole] A5, Ei
_‘0;‘_

& U AR A

=

EFlA whol 2] 29 i]A}%kgi A7 g 593 1 23](BID) 25 mg/kg 7 24
9 &% 10 mg/kge] A 12, =& 10 mg/kge] - izt A (Cirl. 1g6)9] A=
2, 3, =¥ 49) MAIS 4 AT sE AEES EAIST.

(
—

2

T 132 vh¢2=E H3 ¢ %‘—??ﬂx} Hlolgl2o] XAMFo R PAI7IAL 2.5 mg/kg & 0.3 mg/kg TG &9
Al 12, 25 mg/kge] 547+ BID O*“E}U]H]Cﬁ, TE= 2.5 mg/kg =E 0.3 mg/kge] oA 12 2 25 mg/kge] 597
BIDS] e AElnH]o]e] TS A F 2o A3 ZF AFToA FE AEES LA ).

—

5 14% HONL AEF<R; vholg) 29 XAMFS FAAI71aL 25 mg/kg Y &5 &A| 12, 25 mg/kge] 541+ BID
o] QAlglmH]o] | Fi= H|THE tiFRT A (Ctrl. [gh)E ZE T 1, 2, B 3‘?=l°ﬂ AR T Zh AgtoA 3w

Hlo] AEES =AY

% 155 MARM AEOIA AR QFAA A vhole} 2T HA2 wuRe] FHE wA Bk,

4m
2

gy At ek A &

A A4

AAld 1, 719 B AIZ2HEH gEd Az dUdSE FA2 AF 2 FFH3)

CD22+ IgGt B Al o]Fold Ao 7l dis] AdEst Ty A2A44E wx dod ohal Al (PBMC) 25
B EH3F 2 @22l vl vpo]E 2~ (EBV) ¥ (pG 2@ LHUSA|FEULEE 2006 2 FF AEES AFE3le] 34
E/de A EF3AAL. FAE FHete S AT AS 149 Fo] F4=stal ELISA A3 ojAlolz2 ~=eds}
oA 24zt H5(A/MIEW/1203/04) 2 H7(A/NLD/03) slvl2-FEld (HA) O et 2% A4S AASIY. 459 B

12 o ZgE ofmxato 2 WM3A|7]3, CDR

g 3
L dolg EdWolE et AA 16 TARAE J7] 7)=%k vpel 3ol Wy
S o o

W o X
FrE

gud

AE Z2@A 1, A 4, A 7, L FA) 9] *F HAol SolHor Agss Aoz FAH o FHA
th. ol E89 VH 2 VL FAAE HEEAsta 71 doletdlo]A~E Abgste] VHE R VL V, D 2 J o] o)
3l e e BAd wEk FEo] #HEE S ISt T2 AL, A 49 VHZF HA(FA 59
A =ZY) e SFEHE(IA 694 ZY)E ZHE= HODR3IA FEA wEALEHE F9E 2t slo=
Selsdek. 4% A9 VH 2 VL FHAE 1g61 & HAE(FRYo] §oldte® 425 HY Wy 2w 3
= HAASE 53 AV AR A 3, FA 5, A 6, FA 8 E FA| 10; 3] AAldEANA AHEEH &
29893 HEK = CHO AlEolN ¥ IfeE AEFo dA% g2 o8 Az FAs BAANA
o e AE 8 ATAS WS 7-10d Foll s, 1g6E ©E A A2etE g os) WsiA
gAskaL, PBSOl FAEdth, &4 38 'S HAASAAA A9 dgel AAsE vejd m9E AAE
& 3
Al &

o_1|1

ELISA® 2=2d3atedA] H3 2 HI HA weldel o3 3=
el 165 Edata Agatstetr] M 0.15 pg/mlo] 577] g-<l
0.5 ug/mLe] H} 19 €15kel HA o}& HI(A/ZEEYol/7/04(HIND)) = o} H3(A/¥22/16/09(H3N2))S& H7}at
IARE FE FRE Az, A 2ESIEI-HRP(1:5000) % F-7Fetel A&, A F4-2 450 nm
oA =Sk, FEd AFS Folste fEd @Y EdwelE xFetu 29 dojHege
Z249stolA, A7) 71<E nksh o] wEA7|a ELISAR =8 dedt). o]l glolnge] WS Frte
G e 550 F7F A 3 WelAE AAMRTHEA 11-15).

Ao 2. F-HA F3F A (ndb)= Zold o}¥ <] HAdl 23

S-HA A AFEZIL Aoat olge] HA IFoll REEUEA RS ZARSHY] 91814, HA Lz wkgA] ELISA
Ag olAlo]E F3q3ITF. 384-4 Maxisorb ELISA Z#olEZE WM 4TCo|x PBS F 0.5 pg/mb AZg
HACrHA), o}& HI(A/ZB=]3ZYo}l/7/09(HINL)), o}& H2(A/=1A/MO/06(H2N3)), o}& H3(A/¥2/16/09(H3N2)),
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old H5(A/HEW/1203/04(H5N1)), o} H6(A/4) Q2] /HK/W312/97(H6N1)), o}& H7(A/WE==/219/03(H7N7))
9 o}3 H9(A/BH/HK/GY/97(HIN2)) = FH 3T, o] ZHOEES 0.1% v/v Tween-20< 313l PBSE Al H 3l

nFegE admAS A & 1%(w/v) ZFAIQ (Thermo Scientific) &-f gt NS Hrulslar Ao A 1A7F
Fob r2ubke A Y. Ak g8 wEal Ad 8N (A A-PBS(Thermo Scientific) % 38) <<% 3|45 sF-HA
FAE Frtsla A2oA 1A FF E2RbSAIH Y. Sl EE 33 MFHsn A%E A= J]E’\]D}Ohﬂ
AstE w2 F-QA7F Ig6 A (Jackson)E AR HESIE. A9 A3 4L FHAa1d = 714
(Thermo Scientific)®] §7F & &% 3 E SHI}AY E= HEHGHEHAD(TMB) 1 A& ]@(KPL)%L
Feiked T 0 FRI A6 2N P4 AR F 450 molA A% A5k Shske] Aakalt

x 1

A
ELISA 0 2|2t rHA 2t2] Zgf (ECse, ug/ml)

H1 H2 H5 HE HY H3 HT

ACAIT  AsgxiM AVNAZ0 AHKIW3  AHKIG g6 ANLDI2

/09 i 3104 12197 90/97 5 19/03
=4 3 0026 D028 0022 0043 0012 0019 0020
= 5 0.045 0048 0.041 0.047 =6 0.030 0.024
24 6 0311 D213 0.256 0214 =6 0.064 0.116
=4 8 0.069 0058 0.044 0.091 =6 0.067 0.015
=3 10 0073 0075 0058 0097 2699 0049 0034

¥ 1S FAEE RE &-HA IgG7) oFd H1, H2, H3, H5, H6, H9 @ H7¢Y AZF3 HAC A3S HojFEt}h, o3
99l Az HAe AlgE A9 H %6 pg/m)olA A 3 2 A 1000 s A2 A7, =) 5, A
6 = 3HA 8o &l AAHA| Fskrh. o]E o5 F-HA IgG thi-#9] o|uEZ7} Aoldl o}d ol HA B2} F9

X* 2
"2
ELISA Off 213 tHA 2k2] 28 (ECso, ug/ml)

H1 H2 H5 H6 H9 H3 H7

AICA! AsfRM AVNII20 AHKIW3  AHKIGY  aA/m/16  ANLD/2

7/08 0l06 3/04 12/97 a7 109 19/03
=H 3 0.045 0095 0.099 0.072 0171 0.129 0.258
=ZH 1 0085 0126 0.168 0.129 0.164 01786 0.553
2 12 0058 0088 0.084 0.083 0.098 0.028 0.081
A 13 0.0s0 0.062 0.080 0.097 0.161 0.023 0.048
=3 14 0.048 0079 0.061 0.073 0.095 0.030 0.064
2 15 0.028 0.042 0.035 0.043 0.065 0.032 0.035

¥ 2v AEE EE F-HA 1gG WolAZF FAFSE BECy who® 13 oFd H1, H2, H5, H6 2 H9el AZ3 HAol A
Fes HojErh, ey, 27 HA @R H3 9 H7) o Adste EE ®olAl, A 11 2 A 32 A 12-
159} Hlasle] =2 Gy #ez had 4S5 2.

urh R HA olBe Bl o5 AF AnE YAV s, B oduAs m 49E Awshe A¥S
Nbow FARSAE A48e b AT A9 Fastsinh o olMolelA . HEK WE oF% Ha A/ 2.8 /A)

L 20l ob/56(HANG) ), ©}3 HI0(A/9 /5L /N49(HION7)), o} HI1(A/L.8]/H 3] 2 /546/74(H1IN9)), o}
H12(A/ 2.2 /< 2EL/60/76(H12N5) ), o}a H13(A/Zul7]/wlE W =/704/77(H13NG)), ©}8 H14(A/H-F 28 /oF2=
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oin

Eg}z1/263/82(H14N5)),  oF8  HIS(A/SM /A ZE5/2576/79(H15N9)), oF&d  HI16(A/H2H 2l 7] /29
/2/99(H16N3)), 2 o}& H17(A/#> =% o7l ub /e de}l/164/2009(H17N10)) o] AA do] o3 HA &3d

Zganeg dAA FAZAANAT, FALYE 48A7F T, AEZE EYAOT BIHA wg/mie 8+ 3

]

5 ‘= 3 =1 u 7131, 5
T A 129 A5 AolA 1ARF & F2WEAZTE. o]k kg AI7F & AlE-EW UHE HA o
Aol 2435 A S olojA A& F-2A7F 1gG IF 649(Jackson ImmunoResearch) = ?é Ata FAESHoR A
Z39th. = lat FA7F 47b) oy fEle HA 2HE AEEA) o 2o gad AE(E A A Pt
G A= olss HoFErh. A 3 HI2E Al9sta 2AME EE HAY AF® v, A 12+ 7 o (1

oo

3 ]
H11, H12, H13, H16, 2 H17 2 2% H4, H10, H14, 2 H15) & FAE 2E HAY Ads+gloh
AA Y 3. OctetS AFE3F &) 3 E &) 5 IgGld] tig HA AFY 983 EATFY

A3t AL 384 LAY E-D Z#o]EoA ForteBio Octet QK 384 <18+ A7) (Menlo Park, CA)E A}&-3l
FstTt. E% AlekE Octet 5938t &5 (ForteBio)ol A3ttt Aolsk o}y : o}d HI(A/ZE xEY o}
/7/04(HIN1)) 2 o}3] H3(A/3]2~/16/09(H3N2)) 2] His—ElZdE HAE 10 pg/mLE &-His AMA Ao nAHAZ Y. &
-HA mAb A&/&2E o]ojA 0 mAb tZET3 ¢4, 100 nMZ5-E 28] A3l RUEH 3T},

Agt 2 gg] mrtE HolElE 0 mAb WiERTolA e o]Fd cHoH BAS & s g FEHS 93
GraphPad Prism(San Diego, CA)ell Hgha431ic). dlolgt: > 5 x10° sec 94 2y sA2 &2 At/ g

(]

R84 H
24 Agal AReAT. © 3ol BAG vhe} Lol, WA B BFE FF @A slld a2 SR p
T=o 2 Hlol el v w2 IS e 7 A FARRE K, Ko % Kd7F nMoo]s) el A 03 AR

A= FEE A

* 3
3
Octet 0| 2|3t rHA Off CHEF PanA mAb 8] S HEHE 23 E 4
H1 AICA/7/09 H3 Al /1609
Fe Kot Kd Kon Kot Kd
(e5M-s1)  (efs1)  (pM) (e5M-s1)  (edsT) {pM)
o 3 53 <5 11 33 62 188
T 5 10 <5 5 26 88 338

o

AAe] 4. Fold olF 9 wpolgzo] F F-HA [g6G1e] A AW n3; W34 F3 84

A F3k of o] (MNA) = =X 2A Fetuytiola]l & (NS AFE3tE o)A 71&EH 714 vlolel2 oA of
Mol 218 WM A Z o} (Hassantoufighi, A. et al. 2010, Vaccine 28:790). 7FeFslAl, MNAE AA, ZFEH
(2Hd MEM ®ix]) = 10%(v/v) Elo} & dHo] BZ=%F MEM ¥ (Invitrogen)oll A wjk3t MDCK Aol thal <=3
3F3TE. 60 TCIDs (50% =2 Wl 7 &%) il 2E o5 AZA 0.75 pg/mé EHLI (Worthington)< &
frabe & MEM wlA] S 384-9 ZHolE F A9 3u] FAEA Frista, A2dA] 308 F=REE F,

ox10° A E/De Zo)Eo] HAstdth. tigk 404170 Sk 33Co] 5% 0, BT elA] Feule T ONA BAHE

7 ol g qAE 7, WA -N-olAE FFEFAH(MU-NANA) (Sigma) & F-7Fskal 37ColA 1412
B Fg2wbgAA FSAHAUC. NA 4oz OinEHE vy EAE tee AAEE AEs 34
Envison(PerkinElmer)oll A &334 S #=3dte] AaEsEth: o1 7] 355 nm, 3% 460 nm; 49 10 ZH4. 5
s A7HE0% AA w5 [0 e AE thxat 93} vlalste] 50% w5 F3dd AsE HAA HF FA 5
L2 BN 3 4 2 5% olatell ARG Aolgk o} F o] QIEFAA A nlolej s F-HAVF F3eal

o] Z=t}h: HI-PR34(A/Fol 2E2]51/8/34(HIN1)); HI1-PR34-OR(A/Fol2E 2] 5/8/Q Aetmu]o] PSS K- o}f NA
274Y(N2 W5 Hj7]) EQWolS 3Hfals 34(HIND)); HI-FM47(A/XEE Fup$-24/1/47(HIN1)); HI-NJ76(A/F A A
/8/76(HIN1)); H1-Kaw86(A/7+&FAF71/9/86(HINT));  HI-TX91(caA/ElAL2/36/91(HINL)): H1-BJ95(ca A/H|o]#
/262/95(HIN1)); H1-Ncal99(ca A/FZ-@ll%=Yo}/20/99(HIN1)); H1-SD07(ca A/AF$-2* th=E}/6/07(HIND)); Hi-
CA09(ca A/7AE]3Eo}/7/09(HINT)); H1-CA09-OR(ca A/ZAz]EUo}/7/L Aetmn]o} S H-oJdk= NA 274Y(N2
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HEm 7)) EdWelE  ITH38k= 09(HIND));  H5-VNO4(ca A/MIEW/1203/04(H5N1)); H5-HKO3(ca A/Z3F
/213/03(H5N1)); H9-HK97(ca A/%H/E3/G9/97(HIN2); H2-JP57(ca A/L¥/57(H2N2)); H2-MOO6(ca A/ENA]/m]=
2]/06(H2N3)); H6-HK97(ca A/3] 2.2]/83/W312/97(HEN1)); H6-AB85(ca A/ & 2.2/ LW ZE}/89/85(HEN2)); H3-
HK68(A/&3-/8/68(H3N2));  H3-Vic75(A/®) =g o}/3/75(H3N2));  H3-LAS7(A/ZaMA e~ /7/09(H3N2));  H3-
SD93(A/AH5/9/93(H3N2)); H3-WHO5(ca A/$-3+/359/95(H3N2)); H3-Syd97(ca A/AI=4Y/5/97(H3N2)); H3-WHO5-
OR(ca A/$-3+/359/ ¢ AEeln|H]o] YL Folals NA 274Y(N2 HEm7) SdAwolE 3-53lE 95(H3N2)); H3-
Pa99(ca A/3hE}/2007/99(H3N2)); H3-Wy03(A/$F0] 2.7 /03/03(H3N2)); H3-WIOS(A/$12=3A1/67/05(H3N2)); H3-
¥ 2~09(ca A/¥2/16/09(H3N2)), H3-VC11(A/¥1Ea]o}/361/11(H3N2)); H7-NLDO3(ca A/WE=/219/03(H7INT));
H7-BCO4(ca A/E.EE]4] ZHH]o}/CN-6/04(H7N3-LP); H7-ANU13(ca A/<F3-0]/1/13(H7N9).

£ 4

H4
2t Ho|2|~ 2] S2HICs0 ug/mi)
Hrojg  2H 2 2 2 A
3 ] 6 8 10

H1-FPR34 1.07 113 437 302 215
H1-FM47 0.92 0.86 304 137 111

H1-NJ76 141 164 260 226 015
H1-Kaw86 0.58 101 351 211 162

H1-TX91 0.60 076 220 070 048

H1-BJ85 341 5.06 20.86 10.60 4.4

12 H1-Ncal9g 0.79 0.85 3.00 208 1.26
H1-SDO7 0.97 161 627 262 127

H1-CADS 219 252 556 450 162
H2-MO06 227 2.38 290 262 1.04
H5-VM04 211 2.60 887 3.890 2.21

H5-HK03 4.64 118 10.45 1.82 1.60

HE-HKST 177 227 323 297 1.05

HI9-HK97 1.79 243 16.47 2639 1.76

H3-HKB8 068 039 204 282 0.85

H3-Vic75 075 0.57 109 383 091

H3-LABT 4.19 354 12.60 =50 458

H3-8D83 9.39 6:92 19.50 =50 1165
H3-WHS5 3.96 372 10.54 =50 8.70

22 H3-Syd97 375 303 654 =50 .29
H3-Pag9 17.74 16.74 2582 =50 18.71
H3-Wy03 0.63 0.77 470 =50 1.52

H3-WID5 244 283 B.76 =50 446
H3-Perth09  1.49 222 5.03 =50 256
H7-NLDO3 4.78 414 =h0 12.75 3.80

H7-BC04 472 535 =50 14 69 359

X 45 1A FA7F 2AE BE 19 AEFAA A vlo)HaE FIAAS BAFET, @A 88 AYe BE g
-HAE AlgE BE H3 AEFMAF A vlolg) o) dis)] T3 E4o] ATHAL A 6& A ZE S-HA A
= H7-NLDO3(ca A/W22+=/219/03(H7N7)); H7-BC04(ca A/B.2E]3] A= nB]o}/CN-6/04(HIN3-LP)o| sl =3} &

d& HERRSIT
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24y Hi0| 29| F5t (ICs0 ugiml)

HLO| Y A~ oA =2H =2H A el =SHE
3 11 12 13 14 35
12 H1-PR34 3% 088 107 130 125 147
H1-PR34-0OR 139 073 069 0.88 083 090
H1-FM47 1.04 043 028 0.50 044 035
H1-NJ76 0.57 0.13 012 0.12 o 0.25
H1-Kawdb 101 053 028 041 035 048
H1-TX91 0.92 0.11 012 0.09 009 0.13
H1-BJ95 298 101 33 1.86 2.09 1.81
H1-Mcal9g 1.16 0.66 0.61 0.77 0.67 0.79
H1-5D07 204 098 078 135 1:.05 081
H1-CADG 207 0.90 0.98 1:23 1.07 AT
H1-CAD9-OR 210 0.87 0.84 1.05 123 1.35
H1-BS10 216 1.15 1.25 1.23 193 1.89
H2-JB5T 0.46 0.31 0.35 0.47 0.67 0,33
H2-MO06 1.09 0.60 0.53 0.57 0.65 0.83
H5-VM04 119 0.57 0.31 0.56 0.33 0.28
H5-HKO03 0.71 0.24 L e T 07 0.21 0.05
HE-ABES 069 024 032 0.29 026 019
HE-HK97 0.63 0.40 0.45 0.55 0.26 033
H9-HKS7 1.18 0.36 0.31 0.29 044 035
23 H3-HKES 13T 0.46 042 0.44 065 0.50
H3-Vic75 112 046 0.32 043 0.44 0.35
H3-LABT 204 080 082 1.00 083 083
H3-8D93 357 111 132 1.56 157 143
H3-WH935 563 245 209 LT T 332
H3-WH95-OR 770 226 234 3.01 3.09 348
H3-Syd97 650 1.53 156 218 182 179
H3-Pag9 9.00 218 204 262 436 339
H3-WI05 2.62 1.07 109 1.19 119 1.30
H3-Perth09 1.30 0T 0.25 0.28 0.47 0.50
H3-VC11 3.40 0.85 0.83 1.03 15 129
H7-NLDO3 4.74 0.94 0.83 2.45 1.16 1.30
H7-BC04 295 071 078 0.96 086 1.25
H7-ANU1T3 4 26 nd 256 nd 212 nd

¥ 5% 34 WHolA (A 11-15)7F & &A 35T} A" 1C, #oeR RAME BE 17 2 29 AEZFdA}t A

ol H 25 F3A7|=d B E84YS Bosy, T3, 5L QAEH]o] YA (0R)o] F-ol® NA iz

EddelE Zte= 3F

AHEA E@F A
HolA (A 11-15)9] F3 A4S
FI6v4(102013/011347A10 7142 4) &
°],

Ho} o gageldrt. A 3 4 &=z
A7 ¥ Flevas Add 849 H1 =%

=

| WHo

iy

A e

z‘sl-;zﬂ 3 uJ fﬂ—iﬂ tﬂo];q] z‘sl-jﬂ 11-15)= ﬂ]x]

L B F e S

. A 719 H3N2 HEel# 2o tidt F-HA 1gGS F3 &4
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[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

S550dl 10-2501920

HZ 6
i

Z2 24 (1Cs ugim)
HaN2
sho| 2~ Fisva =M 2 =H E A 2

3 11 12 13 14 15
gAoE | =80 22 16 11 16 14 09
AOIHAEY o5 42 15 12 14 23 27
1112010
grzie 137 ad 28 25 22 a3 55
ARIEORY 593 37 21 18 39 29 39
102011
AAd 6. I-HA T3 A= JEFAA 3 2 Z=2HokA-ml7/] HAO BE A S,

A Wi g3 dAE AlFs] HEA, A pll = A AE §F AJAolE ol Ved WY TREZTS
238 F3hstc(Wang T.T. et al., 2010 PLoS Pathog. 6). Z}eFslAl, A/FI2E- 3 /8/34 vlo]#] 2~ (10 x 10°
TCID50)E E& JellA 10837F Az Ad AE(2% HE A8 M2 sX)¢ F29bSA Y. A 3, A 12,
2 v f?}ﬂ MPE8V34 5]“%% Toll A 3087+ Hlo] 1/\9} ke A AT, A E A EE 0101*1 37 C°ﬂ/\1 30

& N

. A w7t 400xgo1w T_/?:]—If‘ﬁ]é}ﬂ =7} 45E7¢ RToNA] &-28H-2 A7l & thA] 687F 400xgel
sto] A48 MEE AASAZATE. o]ojA] AT AS ELISA ZHOIER HAA 540 mollA] FFEE S
¥ NADPHO] S ZAHSATH(E 1b). Z3e A 3 © A 127F vloldl = 82 A3 JAA

71 9, gty hvlole s g3 dlidel] 3k A7t dUdSFE A, MPES8v3(Corti et al., 2013 Nature

u1

(

HA Ad<sshe] A w7l 2pehs ZARSH7] $18)A], A/1T el = o}/20/99(HIND) 9] A =% HAé 15'1(mAb'HA)94 =
H] &2 4087 34 3, FI6v4, FE17.23 B 59U2 gz A9 g-2ukgA]
2.5 pg/mee] TPCK-A ] EfAlY =FA7]aL 5, 10 B 207 37CelA 210§ . Z
= A Ao B3 & Tz A wlo]lyAFe HA2 2 HACS <QAlE: uloloElE®  Qzt
mAb(F032) (Humabs) & A3t 912®l E5HS 98 UERAEZ 2~ oz KHTHE 1c). A= A 30 =
ZE|obAl-uj 7] HAO ks bdsl=dl Flovd Buh ¥ 23S BolFrt. dx4ox HA 3 #HH&E ¢ *4

= X
=

i

rlr [

st izt AQl Q7 HUSFE A, FE17.23S ZEEHolA-mA HAO A A & ek, AE 2E
oA, B WA= 7] V" 9T 20S AREste]l A 33 Hluwste] A 12 9 FA| 149 ZE oA
Aot A E vasth (= 1d). Ay A 12, A 130] FA] 37 FARE 2ol dd Ad 5HE v}
A& BT

AN 7. F-HA A& Fe-°|9E 71%5& Yehdo

&A= Fe-olHE 7% oA &l o4 Ao AEEAADCC), A oF4 AE AHE2E(ACP), E =
A elEH AP0 S F5l HME% #eE AEE AR A 2t F-HA FATE AC 248
BlleA BRI SalA, B A Qg A K AR EA delA vholels BeiE AEE A
NI T EE AHESIT ADC ol Aol 209 NOLE ASEF/8/680] BRT WCK Aol dal st
A AEE dde] FA M= F2SA2l 5, 6:19] ol HAE o] FA WS, <A PBMC(Miltenyi) =
FEH Mo R ek AAE NK AEer F2ukeAZt | AlE, A, 2 N AE EFES A F
oF WA 71 Al AFELS LDH W& (Roche)oll 93] A3kt = 28 BRE 43 F-HA 275 A=
H¥ MDCK Alzol s &% &4 APES JeEhidct

ANEAES wiskE F-HA A9 sEE SAs] HEA, E IHEAE 324 AEREA A/ii/8/68°ﬂ*1 r
e HAR <ogsiAl dE G MCK AEZE A&t Q1 G5 PBMCE -8 delsigia, nfa2 a2
8A 7171 918 N-CSF EA18tel A 79 Bt wikaigich. <1zt A Esix] 2 HA-2d %4 H]E% 747} npol &
g L ade] FFwFor FXFUTH(CellTrace Violet =+ CSFE, Invitrogen). ¥EA|E o]HE = FAH A
F2 dde] A FHE EAS A 6:1 HIER 24 B FLWEAR T FAESAYer BAEdn



[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

AQE AL AEE wAseE wAS B4 Ageht G FA TS H4S daA, @ ouEae
CDC ojMelE F33tadtt. o] ojAojol A, MDCK MEE 29 MOIZ A/FANZ2EEF/8/345 FHAI7IaL, 1:189]

00“

olFE o] %A nER2 dde A ME, @ E7] 8 BA(Cedarlane) 9 F2WHSAFTEH. AE APES LDH
W= (Roche) 2 SAH3IGTH. = 45 BE -HA A7F BA &4 stollA AX APES miifsts 5898 HAEFS
HojFT),

AA e 8. F-HA A9 o 2 X8 53

NZZA=} wpolla el hEk <17k 3t A (nAb)e] HIA FES 6 WA 85F® BALB/c(Harlan

Laboratories) ©k$-2= RelolA 7halict, vpeais Aab wholel 24 A i Fol goldt &3] nAbE
el ekt
outd SA(Z 5 & 6) 8utEle] I8 mpSeA=Z 0.1, 0.3, 1, 3 2 10 mg/ke &Fo] wrel Ry FAH(IP) &
A gA 3, EE 10 me/keel 3 olEHY] MUW NRE I1g6E 100 w0 FINA FoIRch %ok &
ANZIA | 50 b H-3]©] A/ZE] E U o}/7/09(HIND) (H1-CA09) == 7:1 A/PR/8:A/HK/8/68 HA(HSNI)(HS HK68) 7%=
o] 73] 50% w2 XAF £2E(7 MLDy) S WU AEE . nlolala 324 9 wi= &2 o] npe-xol A
= =232% sla AF 72 D A2 dal 149 St mie mUE s th(AE 2> 2599 nlesE olEka)
A7), WA 3 8 e dAow wEAS RS, 1ng/ke TR L ooldel FA 39 1P FAR: HI-
CAO9(%= 5) Y H3-HK68(%= 6)= &A% sEolA &dd BnsgdS Agsialet. 2ok oh2 A 83F0.3 mg/k
% HA 9% RO WL BEakedth. o AFet ukel o], 10 mg/kg®] ©]AEFY WET mAbS WHS mpo
e B e AL gACA AESA] kit
A5d A 7 & 8) "5 HI-CA099 3 MLDyE HESa 79 24A3F 2 48417 F(h.p.i.)ell Al 3&
FAHE DAY HEi= 72, 96 R 120 h.p.i. 2 5 MLDs2] H3-HK68S FAFSEITH(E:= 8). 24 B 48 h.p.i.clA
30 mg/kge] FA 39 IP AXE HI-CAWE FA vhg-2e] 75-10068 BT, 72 2 96 h.p.iolAl H3-

jud

HK68= A3 up$ 29 87.5-100%2 K&, Hl 2 H3 oA 0 = 24 h.p.i.dA 59 &) ujad
ol 2B WRT A HA= 77 0 wmE 12.5%0 AEER A FHOZRE nl9AES BHI=T Adst

ATt

3Ha) 3 WHolAe] %
(% 9) T 7 MLDs H3-HK68S ZE3}x 48 h.p.i.ol S FABIGU(E 10). 2 mg/kee] A 3 = o)
A mAb(FA 11, A 12, D A 14)9] IP A= H1-CA09Z FZA T nf$-29] 87.5-100%2 HE3}g L, 2 3
mg/kg SFo] Ao]dt nAb: H3-HK68Z 23 w929 50-87.5%5 HE39ct. o4st nle} o], H1 2 H3 =
oA 24 =& 48 hop.iol TY &% HFAA o|AEY tERT A HXE 47 0 BE 12.59%9 AEERE v
S22 BEsle=d Aosignt.

AAld 9. F-HA A € 47 EA A L AdEHH]ole] X® 5

a8 BA Freluel Al (V) oA, S AEEle), 9 WE awel Eaksh F-HA nibel BE EES A4 W
B N, WAL A o] AR ABLAA G 5 DD SR,

i

A FA(E 9 & 10) vFAE 3 MLDpo] HI-CA09Z &3} 24 h.p.i.o FAE FAEA

(<3

3l-HA pnAb 2 QS AEluH]o]e] A& A HW(E 11 & 12) w922 3 MLDy, @ HI-CA09Z HEdx 47 A, 124

o 7hA1sE 10 mg/kge] A 12 EE 25 mg/kge] 597F BIDY S AERH]AZE A

11). 749 A 2 7798 & 1d9] &4 129] 93t X8+ HI-CAO9Z &4 nf$+~E 100% B35 3 vhA |
3 = o

R H

o

e AXA EEgh. 7 A 4A 7] = &2k v o] AEFY
AEEE AAelg. FrhH o, nke-2g 7 MLDyo| H3-HK68Z FF3 5 10 mg/kge]
mg/kge] 5% BIDS] S Aetuulole] ARE 7 F 1, 2, 3, Ei= 40 AASATHE 12).

= = —E
7 3], 2, wE 390 A 1282 AXI TELS 100% AEES UEM wH ) B A" ¢ AElmH]o] =
AXE A 60%-20% MEES BT, dde viel Zol, 7 T 1ol Y %9 nTH ol &EY] uEd
A 1

2]
2 (X8 npor= 10%0] AEER g 2R}
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[0393]

[0394]

[0395]

[0396]

[0397]

S550dl 10-2501920

3-HA nAb % o AElmH|oje] X824 W& (% 13) F-HA mAbe} L AEw|H]o]e] xdEo] BrlA g Hrls}
71 fl8lAl, PR-2~8 7 MLDsp®] H3-HK632 HEFsta 7l F 3dol HAHolst sk A 12(2.5 & 0.3
mg/kg), 25 mg/kg®] 5¥U37F BIDY QAERuH]o], EE A 12(2.5 =+ 0.3 mg/kg) 2 25 mg/kge] 5¢3F BID
S AEnH]o] o] F3HE-S A X SPTHE 13). A 12 == QAEuH|o] gE X8E 937 10-20%9 TES B
3k whElA, QAElu|u|o]9} WMEE 2.5 mg/kgd A 129 HBEE 80% FES HIEFY T, QAEHH|
9} M8t 0.3 mg/kg®] FA 12% 50%9] FES HF3U).
AAle] 10, AFH] oA HoN1 AZFMA 2ol g 3-HA &4 £ &3 22 dAA Y XNE a5

| g F-HA ndb 2 SAERulofe] BE &% 5 A 69% AEFAA
F oA Hrpstgo. 25 dAgul= 1 pL(W2F 0.5 ml/nare) & 1 LDy

A/VN/1203/04(H5N1) WA 27/ AZFAA wpo]ly 25 v T4, 25 mg/kge] @ &3] 34 12 =
= 25 mg/kg®] 5¥4%F BIDY e AEWH|OS 79 F 1, 2, EE 399 JhAEt Xzt AEES 4 T
(=)l di&f Axtsiti (= 14). #E F 1, 2, =& 394 7fA s &4 122 X853 s
X

=
-
o

& =3
A F 1ol QAEHR AT AES AEE 10062 REHATH. 2, QAEuHo) N 8E A F 2
A B3l AR A, AwvlE Zzb oA 719 AEE(1290) i HAbd) B 20% AEE9Y Ha HA
D& BYTh el 33 wpek o], A F 1ol 25 mg/kge] wlAH o]zERY] txw FAE AAT TELS 0%

AEER AT Aot
AAld 11, GLEE 34 WA SAHIAMARM &} A8l 27 I EZ FF

A WA EAWHOlE 3T HIN2 Hlole| 22 R E 27FA] Aolgh WS AEa] TElskgivt. A/olo]x]/2/68(c}o]
2]/68) H3N2:= whole] 2~ @ axo] 35S 10 x96Y ZelolE9l ¥ 3 30,000 TCID50S.= MDCK AM|3Eol] & 2FA]
7171 A N ¢ s Ee] Al 12(125x1C5) 9F F2W-§A17]1aL Al 12(10K1Cs) SR8l A v &Feblt. 7
A T 3U7HA #AE AEe dis] AEZ W8 a3H(CPE)E YERE 3% F4 |12 HK2/68 NARME w33
th. HA fF3AE RT-PCRE FFHAIZ] & A4, A9 #42 F 52 A9y Haste] 2 v]59 X3s ¥
HFATHE 7). o5 2 FEUQEHE= W= Z7 HA29] %R BEH ZF7)3 JdoA] onAil 912 18 &
190141 o]A&FAl(I)o] of27|HU(R)SR, 18]al ofAdZ2EALND)o] HEZA(Y)o 2] Y ofn| it X3S
itk t2A, QAEFAAF H3N2 vlolel A, A/ 2FA1/67/2005(WI105), 2 ca A/3FLbmE/2007/1999(Pag9) &
AE  2-5X1Cs0 A 00XICs7hAl A 129] 45 v EAst] SAAHT. FAHQA & EdWolAE
3| Mo o) MrERYsly 259 5 A 3RS HE BAskTh. HA29] 91X 19914 Dol A Y2 & o}
gl W3 2 9% 42004 SFERRI(Q Ol RES @ ojugl WEy) HAEJ . =3, DIV} Z3Hehe
HA1 & 91X 1569014 3| ~E|W(H)olA Q=9 oln Al 8, T+ HA2 = R7] 450¢] oA No & olun| w4k W3}
o} zxFete] 91| 1990 Dol A ofxTEFI(N) 0.2 9] oluieil X8k, W= Q42RY ZFale] HALOl 91X 196914
dehd (A)olA EFed(T)oze] Wyt i ols o7t HZ2FAT(E 7). FAFSHA, Pa997F ol 100
x 1C59 A 12 5% EA] dtollA A& AdE w, Gd ofn| =2t x3ho] HA2 Zk7] 42(Q42R) F 45(145T) A
AEEAUHE 7). & 79 E=AIE hEA ] MARM WHolAS ulA|F3} oMol ALgate] A 126] o] F3}
of gk ol MARMO] ZAFA TIAS v Hrbedvh. 1 Ad AEI ME®E &AWl DY,
H156Q/D19Y, DION/I45N, Q42R == A196T/Q42RE E3tali WI05 MARM; Q42R =+ 45T ¥ 3Hsl= Pa99 MARM,
2 ZdWo] DI9Y HE [18RS WH-3lE o}o]X]/68 MARMS 53} Aol & z<pAolm, zhzt 159 R of
A g3k vl AAE G gtol Pa99 WA S dial] > 8ulFE] W05l sl > 180v) ML= F71E A
o7 FHATH(E 8). FA 1201 & Ffoll tigk 5ol disl] o] & ofw|wil X|gke] anE Hrshr] ¢
A, M EdWels ISt AlZF A/E3F/1-5/68(rHK68) H3 WolxE AGAI7IaL, wA
& HrretPdel. F 9o =413 nle} zho] | H3 rHK6S_I18R 2 rHK68_D19Y HolAl= A|d% H
/L) A A 120 digh WS VERRI oA E rHK68 Hlolu] e} Hlaste] A 12 Fshel digh 3hgAde] >
1308 A%k, rHKE8el A ©hd obm Ak W3l Q42RS BA 120 o]F Fslol]l Wigk Aol BE Frw of
8l AT, ey, e MARMS) HA bl oA FA 5 ofv| Ak X]3H(K156Q, A196T, 145N HE+= [45T)-&
g8} ofAolell A &A 12¢] thdk o3t X$S A s AT HK6S wioleixe] TS WAAIIA %
Ut} olE ATE FA 1271 HA29) 1EE HEH 715 d9d gAY oIEZE AT 91X 18, 19

42 = 459 opvlieate] WA HE A71AS AR,

i)

o2 jJ
1 oft
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[0398]

[0399]

[0400]

X7

7. 24 12 48 SSHOIH 2 HIHA Ol A 57 & Otb| =4t X8t

HA
— SEALEE | HAMM | Lo
. & O] L A £
gt Ofbli=At 8t | gy
G1080T D18y HA2

C156A, G1090T | H156@, D18Y | HA1, HA2
AIR|AZ L1/87/2005

A1180G Q42R HA2

GB34A, AT160G | A196T, Q42R | HAT HA2

G1090A, T1169A | D19N, 145N HA2 HA2

ca AIFLIOH2007/99 AIEaE RER e
T1189C 145T HA2

A0} 0]%] 2768 G1090T D19y HA2
T1088G 118R HA2

B 8. 2 12 Z3HNeut)0il Chzh H3 L4 #olH|2| Z==d

AEHE MARM 2] Opie
20 HNZHOIEA | HAGM Ol | 8 TS| tolefa chy)
szt B 13
orE 1.09
D19Y =200 =180
ASIAZABTI2005 8 =200 I
H156Q/D18Y =200 =180
D19N/I45N =200 =180
AT96T/Q4ZR =200 =180
opE 6.68
ca AVTHLION2007/99 [ Q42R =600 =30
45T 5451 8.16
opH 398
AJOLOIR]/2/68 D19y =50 =12
18R =50 =12
F* 9
H 9. =HH 12 S8 (Neut)0l| T2t rtHKB8 H3 H0|H2]
SEsts
=sE) Avg. Neut. oA s ghol 3= ofE|
Hio|2~ SHEol (g/ml) sfj2= Hist
rHKB8 OFdl & 1.42 1
rHKBS 118R =200 =130
rHK68_D19N 3.04 201
rHKBS D19Y =200 =130
rHKE8_Q42R 11.13 7.82
rHKES 145N 1.94 1.28
rHKE8_145T 338 223
rHKB8_K156Q 3.33 234
rHKBS_A196T 406 285
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10-2501920

H* 10

IH

I 10, 2-HA M| A2 EVH &

2 HE

VHERaHE
3-6L| 4 5 ] 7 8 9 10 11 12 13 14 15
1 938 | 828 | 836 |B28 |78.9 |78.9 |82.0 |B3.6 |93.0 |93.0 930 938 938 | 1
2 945 |83.6 |84.4 |B3.6 |7O.7 |7O.7 |B2.8 |84.4 |93.8 (938 938 (945 945 | 2
3 i 945 |83.6 |844 |B36 |7OF (707 626 |B4.4 |03.8 (938 938 (945 945 | 3
gou 65 | 57 | 57 I s |se3 (875 |84.4 844 852 |Be7 [977 |97.7 [97.7 [100.0/100.0] 3oL
4 196 |18.6 [186 [12.8 852 |B20 | 836 |B6.7 |86.7 |B67 |B8.3 | 6883 | 4
S (186 |17.6 [17.6 [12.8 844 |B82.8 |644 |B75 |875 /875|883 (883 | 5
6 [19.6 [18.6 |18.6 [13.7 .6 | 83.6 |B2.0 [83.6 |B6.7 |867 [86.7 |87.5 |B75 | 6
7 1248 [237 |23.7 |17.6 [16.6 |17.6 | 188 I 100.0| 805 |82.0 |82.8 |82.8 |B28 [84.4 (844 | 7
8 [248 [237 |237 [17.6 [16.6 |17.6 |18.68 | 0.0 m_ 80.5 |82.0 |628 |626 (6828 |644 644 | 8
9 |206 |19.6 [19.6 [16.6 | 206 |19.6 | 206 |22.7 mm.w._m 98.4 |B4.4 (844 [B44 |B52 |B52 | 9
10 (186 [17.6 [17.6 (147 [18:6 |17.6 [18.6 [20.6
11 74 |85 | 65 | 24 [147 [137 (147 [18.6
12 | 74 |65 | 6.5 | 24 [147 [137 (147 [19.6
13 | 74 |65 | 65 | 24 [147 [137 [ 147 196
14 | 65 ['57 | 57 |00 [128 (128 [137 [17.6
15 | 65 | 57 [ 57 |00 [128 [128 | 137 |17.6
1 2 3 |36.| 4 5 G 7

[0401]
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10-2501920

H* 11

E 1. Z-HAEH Al2|l=vH EHE

= [ =3 OVQLQQSGPGLVKPS QTLALTCATSGDSVSE NG 33 PSRGL.EWLGRTY YRORATNDY AESVRBR T TT NPDTS KNQFSLOTNSV T PEDTAVY Y CARSGHT TVEGVNVOAE DMGQGTMVTVSS

T T T T T T T T T T T T

10 20 3 a0 50 60 70 80 90 10 110 120

1 1 1 1 1 1 1 1 1 1 1 1
2l 1 OIQLOESGEGLVKES QTLSLTCATSCD TR(SPSRELEWLCRTYYRSEWYNDY KERITVNEDTSKNQFSLHLKSY TPEDTAVFY CVREGHI TVEGVNVDAFIMIGQG TMVTVSS
Bl 2 OVOLOESGPGLVKPS QTLSLT CAISGDSVS I EWL TYYRSKWYNDYZAESVKBRITVNPDTSKNQFSLHLKSVTPEDTAVEYCVRSGHI TVEGVNVDAFDMNGOGTMVTVSS
&l 3 QVOLOESGPGLVKPSQTLSLTCAISGDS TRGS PSRGLEWLGR TYYRSKWYNDYAESVKERI TVNPDT SKNQESLHLKSVT PEDTAVE Y CVRSGHI TVEGVNVDAFDMWGOGTMVTVSS
2Hll 3-CGL QVQLOQSGEGLVKPSQTLSLTCATSGDS TRQS PSRGLEWLGRTYYRSKWYNDY AESVKSRITINPDTSKNQFSLOLNSVT PEDTAVYYC ARSGHI TVEGVNVOAFDMWGOGTTVIVSS
3l 4 QVOLOQSGPGLVKES QTLSLT (AT SCIRVSENSAVWNNIROS PSRGLEWLGRTY YRSKWYYDY AESVKFRIVI DEDTSKNQVSLQLNSVTPEDSATYYC ARGGHI TVEGLNIDAY DINGQGAKVIVSS
&l s QVOLOOSGPGLVKPS QTLSLT CATSGIRVSENSA! 1 EWLGRTYYRSKWYYDYAESVKERIVIDPDTSKNQVSLQLNSVT PEDSAIYYCARGGHI TVFGLNIDAY DIRGOGAMVTVSS
#ille QVQLOOSGPGLVKPS QTLSLTCATSGDRVSENSAVWNWIRGS PSRGLEWLGR TYYRSEWY YDYAESVK SRIVI DEDTSKNQVSLQLNSVTPEDSATYYCARGGHI TEFGLNIDAY DINGQGAMVTVSS
BT QVOLQOSGRGLVERS QTLSLTCVISGDTVSENRATWNRMRQS PLRGLEWLGRTY YRS KWYNDY AVSVK FRVVINPDTS KNQVSLOLNTVTEDDS GVYFCARSGHT TVEGVNIDAFDINGLGTKVIVSS
Bl 8 QVOLODSGEGLVKPS QTLSLTCVISGDTVSENRATWNNMROS PLRGLEWLGRTY YRSKWYNDY AVSVK BRVVI NPDTSKNQVSL QLNTVTPDDS GVYFC ARGGHI TVEGVNIDAFDIWGLGTRVIVSS
B¢ QVELQQSGPGLVKES QTLSLTCATSGDSVSENSATWNNIRGS PSRGLEWLGR TYYRSKWYNDY ADFLKRRITT NEDTSNNEVSLRLTSVTEDDTALYYCARGGHT TVFGVNIDAFDVIGQGTMATVSS
10  QVOLOQSGPGLVKPS QTLSLTCAISGDSY TWNWNIRQS PSRCLEWLGRTYYRSKWYNDYADFLKRRITINPDT:! SLRLTSVIPDDTALYYCARGGHI TVEGVNIDAFDVGOGTMVIVSS
BHl11  QUQLOOSGPGLVKPSQTLSLTCAISGDSVSE YNAVWNWIRQS PSRGLEWLGR TYYRS GRYNDY AESVK BRI TINPDTSKNQFSLOLNSVTPEDTAVYYC ARSGHI TVEGVNVDAFDMGQGTMVTVS:
12 QVOLODSGEGLVKESQTLSLTCAISGDSVSE YNAVWNNIRQS ESRGLEWLGRTY YRS GHYNDYAESVKERITI NEDTSKNQESL QLN SVTPEDTAVYYCARSGHI TVEGVNVDAFIMIGOG TMVTVSS
13 QVOLOOSGPGLVKPS(QTLSLTCAISGDSVSE YNAI TRQS PSRGLEWLGR TYYRS GWYNDYAESVKSRITI NPDTSKNQFSLOLNSVT PEDTAVYYCARSGH I TVEGVNVIAFDMIGOGTMVIVSS
14 QVOLOQSGPGLVEPSOTLSLTCAISGD TRQS PSRGLEWLGRTYYRSKWYNDYAESVKERITINPDTSKNQFSLOLNSVT PEDTAVYYC ARSGHI TVEGVNVDAFDMGOGTTVIVSS
#7915  OVOLOQSGEGLVKPSQTLSLTCAISEL IRQS PSRGLEWLGRTYYRSKWYNDY AESVKBRITINPDTSKNQFSLOLNSVT PEDTAVYYC ARSGHI TVEGVNVDAF DMGOGTTVEVS:!

CDR1

CDR2

CDR3
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10-2501920

s==4

B 12.2-HATGH AR Z v E2d HE
VLEZEHIE
1] 2 3 4 5 6 ¥ 8 9 10 | 11 12 |13 | 14 | 15

hl 9.0 Fm._u 99.0 |BA3 |BB.3 |BA3 | BG4 |BR4 (922 [922 (9671 |91 | 861 |95.1 | 961 1 2 1
2 | 1o 0001000683 (895 [Aa3 864 [A7.4 (922 (832 |o74 |a7q |o74 a7 |o74 | 2 2l 2
3 |10 | oo I ioo00|6s3 893 (o5 BG4 |B74 [922 932 (971 971 [971 [971 |971 | 3 2 3
3.6 1.0 |00 | oo I esd |50.3 893 |aca |a74 |922 (032 |a71 |e7q o741 |71 @71 | 36l 2l 3-GL
4 117 AT 1T |7 m_ 99.0 [99.0 |B54 |B45 |B7.4 [BG4 |BS4 BG4 | B54 [ BS4 [B54 | 4 ZHH 4
5 117 105 105 105 |10 000|845 (654 (864 |67 864 864 | 064 864 |BE4 | 5 bdys )
6 117 105 105 105 |10 | oo N e4s [esa (864 (674 864 864 | 064 864 (664 | 6 ZHH 6
7 150|150 150 [160 |[15.2 [164 |164 I 990 |BB.3 |87.4 |B35 B35 B35 B35 B35 | T ZH 7
8 150|139 [13.9 [139 |[164 (152 (162 [ 1.0 B c7q (653 (845 845 845 845|645 | 8 ZH 8
9 |82 |82 |B82|82 |128 |[14.0 (140 [127 |139 l_ 09.0 893 |B9.3 |B9.3 |BO3 (B9 | 9 ZH e
10 |82 |74 | 74 | 74 |140 [128 [128 130 [127 | 1.0 M 503 |903 |903 903 [00.3 | 10 ZH 10
11 40 |30 |30 a0 |152 [140 [140 167 [175 [11.5 [10.4 M 990 | es0 [1000(980 | 11 =H 1
12 |40 | 30 | 30 152 (140 [140 [187 [175 [115 (104 | 1.0 BN 91 |900 [1000] 12 ZH 12
13 | 40 | 30 | 30 152 (140 [140 [187 [175 [11.5 (104 [ 10 | 20 N 99.0 1981 | 13 ZH 13
14 | 40 | 30 | 30 16.2 |[14.0 [14.0 |[187 176 |11.6 [104 | 0.0 | 1.0 | 1.0 ill_ 95.0 | 14 | ZEH 14
15 | 40 | 30 | 30 16.2 |14.0 | 140 | 187 [17.5 [11.5 {104 |10 |00 | 20 i 10 (MM 15 ZHH 18

1 2 3 4 5 6 T 8 9 10 | 1 12 | 13 i 14 | 15
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H* 13

E13 S-HATH A2 =vL HE

Ok DIQMTQSPSSLSASVGORVT ITART S QSLESYLHAYQQKPGKAPKTL T YAASSLQ3GVP SRFSGSCSCTDFTLT IS SLQPEDFATY YAQQSRIFGOCTKVE TK
T T T T T T T T T T
10 20 30 40 po &0 70 80 90 100
{ I 1 1 1 1 L 1 i {
A 1 DIQITQSPSSLSASVGDRVTITTQRTSQSLSSYL: QOKPGKAPKLLIYAASSLOSGVPSRFSGSGSGTDFTLT ISSLOQPEDFATY YAQOSRIFGOGTRVE IK
3 2 DIQMTQSPSSLSASVGDRVTITQRTSQSLSSYL: QOKPGKAPKLLIYAASSLOSGVPSRESGSGSGTDFTLT ISSLOPEDFATYY(QOSRIFGOGTKVE IK
=233 DIQMTQSPSSLSASVGDRVIITJRTSQSLSSYL: QOKPGKAPKLLIYAASSTOSGVPSREFSGSGSCGTDFTLT ISSLOPEDFATY YUQQSRIFGOGTKVE IK
&l 3—-GL DIQMTQSPSSLSASVGDRVIITJRTSQSLSSYL, QOKPGKAPKLLIYAASSILOSCGVPSRESGSGSGTDFTLT ISSLOPEDFATY Y(QOSRIFCOGTKVEIK
A 4 DIQVIQSPSSLSASVGDRVIISQR-AQSLSSYL: QOKPGOPPKLLIYAATTLOSGVPSRESGSGSGTDETLT ISTFQAEDVATY YUQQSRIFCOGTKVEIK
3 5 DIQMTQSPSSLSASVGDRVTISOR-AQSLSSYL: QOKPGQPPELLIYAATTLOSGVPSRFSGSGSGTDFTLT ISTFQAEDVATY YGQOSRIFGOGTKVETK
A e DIQMTQSPSSLSASVGDRVTISOR-AQSLSSYL: QOKPGOPPKLLIYAATTLOJCVPSRFSGSGSCTDFTLT ISTFQAEDVATY YAQOSRTFCOCTKVE K
A7 DIQVIQSPSSLSASVGDRVIISQRASQRLNSYL: QOTPGOAPKLLIYATSTLOSGVS PRESGSGSGTDFTLT ISSLOPEDVATY YAQLSRIFGHGTKVE IK
A 8 DIQMTQSPSSLSASVGDRVTISQRASQRINS YL QOTPGOAPKLLIYATSTLOSGVS PRESGSGSGTDFTLT ISSLOQPEDVATY YAQLSRIFGHGTKVE IK
A 9 DIQVIQSPSSLSASVGDRITISHRTSQSLRSYL: QOKPGKAPKLLIYASSTLOSGVPSRESGSGSGTDFTLT ISNLOPEDFATY YAQLSRIFGOGTKVE IK
B 10 DIQMTQSPSSLSASVGDRITISHRTSQSLRSYL: QOKPGKAPKLLIYASSTLOYCVPSRFSGSGSCTDFTLT ISNLOPEDFATY YGQLSRTFCOCTKVETK
A 11 DIQMTQSPSSLSASVGDRVIITJRTSQSLSSYT, QOKPGKAPKLLIYAASSRLEGVPSRESGSGSGTDFILT ISSLOPEDFATY Y(QQSRIFGOCTEVEIK
12 DIQMTQSPSSLSASVGDRVIITQRTSQSLSSYT. QOKPGKAPKLLIYAASSRGSGVPSRFSGSGSGTDEFTLT ISSLOPEDFATY Y(QQSRIFGOGTKVEIK
213 DIQMTQSPSSLSASVGDRVTITQRTSQSLSSYD QOKPGKAPKLLIYAASSRLYGVPSRFSGSGSGTDFTLT ISSLOPEDFATY YAQOSRIFGOGTKVE IK
A 14 DIQMTQSPSSLSASVGDRVTITQRTSQSLSSYT: QOKPGKAPKLLIYAASSRLYGVPSRFSGSGSGTDFTLT ISSLOPEDFATY YAQOSRTFGOGTKVE IK
15 DIOMTQSPSSLSASVGDRVTITQRTSQSLSSYT. QOKPGKAPKLLIYAASSRGYGVPSRESGSGSGTDFTLT ISSLOPEDFATY YAQOSRTFGOGTKVEIK
CDR1 CDR2 CDR3
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[0405]

[0406]

[0407]

ASFAA A

e

ZEH:

Corti, D., et al. 2010. Heterosubtypic neutralizing antibodies are produced by
individuals immunized with a seasonal influenza vaccine. J Clin Invest
120:1663-1673.

Corti, D., et al. 2011. A neutralizing antibody selected from plasma cells that
binds to group 1 and group 2 influenza A hemagglutinins. Science 333:850-
856.

Corti D., et al. 2013. Cross-neutralization of four paramyxoviruses by a human
moneclonal antibody. Nature 501(7467):439-43.

Ekiert, D. C. et al. 2009. Antibedy recognition of a highly conserved influenza
virus epitope. Science 324: 246-251.

Ekiert, D. C. et al .2011. A highly conserved neutralizing epitope on group 2
influenza A viruses. Science 333:843-850.

Ekiert, D.C., et al. 2012. Cross-neutralization of influenza A viruses mediated
by a single antibody loop. Nature 489: 526-532.

Krause, J. C., et al. 2011. A broadly Neutralizing human monoclonal antibody
that recognizes a conserved, novel epitope on the globular head of the
influenza H1N1 virus hemagglutinin. J. Virol. 85:10905-10908.

Lee, P.S., et al. 2012. Heterosubtypic antibody recognition of the influenza
virus hernagglutinin receptor binding site enhanced by avidity. Proc Natl Acad
SciU S A. 109: 17040-17045

Li G.M. et al 2012. Pandemic H1N1 influenza vaccine induces a recall
response in humans that favors broadly cross-reactive memory B cells. Proc
Natl Acad Sci U S A.109:9047-9052.

Nakamura G. et al 2013. An in vivo human-plasmablast enrichment technique
allows rapid Identification of therapeutic influenza a antibodies. Cell host
microbe 14:93-103

Sui, J., et al. 2009, Sfructure and functional bases for broad-spectrum
neutralization of avian and human influenza A viruses. Nat Struct Mol Biol 16:
265-273.

Throsby, M., et al. 2008. Heterosubtypic neutralizing monoclonal antibodies
cross-protective against H5SN1 and HiN1 recovered from human Igh+
memory B cells. PLoS One 3: 3482

Wang T.T., etal., 2010. Broadly protective monoclonal antibodies against H3
influenza viruses following sequential immunization with different
hemagglutinins. PLoS Pathog. 6(2):e1000796.

Whittle, J. R. R., et al. 2011. Broadly neutralizing human antibody that
recognizes the receptor-binding pocket of influenza virus hemagglutinin. Proc
Natl Acad Sci U S A. 108:14216-14221,

Wrammert, J., et al. 2011, Broadly cross-reactive antibodies dominate the
hurman B cell response against 2009 pandemic H1N1 influenza virus infection.
J Exp Med. 208:181-193.

_53_

S=50d 10-2501920



[0408]

[0409]

[0410]

Hd 5% Ay

EHl 1 (2 E cDNA)

MEHEA

cagatacagctgcagoagtcgggtccagaactggtgaageectcgcagacectctcact caccigtgecat
ciccggggacagtatcictagcaacaatgetotttggaactggatcaggeagiccecatcgagaggecttga
gtggctgggaaggacatactacaggtccaagtggtataatgattatgcagaatctgtgaaaagtegaataa

ccgtcaatccagacacatccaagaaccagtictcecigeacctgaagtictgtgactcccgaggacacgg ot
gtgttitactgtgtacgatctggecacattacgatiitigg agtgaatgttgacg ctittgatatgtggggecaagg
gacaatggtcaccgtctcttcag

MEHE2

QIQLAESGPGLVKPSQTLSL TCAISGDSVSSNNAVWNWIRQSPSRGLEWLG
RTYYRSKWYNDYAESVKSRITVNPDT SKNQFSLHLKSVTPEDTAVFYCVRS
GHITVF GVNVDAFDMWGQGTMVTVSS

£ 3 HCDR1 SNNAVWN
MEHEZ 4 HCDR2 RTYYRSKWYNDYAESVKS
g 5 HCDR3 SGHITVFGVNVDAFDM

MEBHE G

gacatccagatcacccagtcgecat cotcectotctgcatctgtaggagacagagtaaccatcactigeecgg
acaagtcagagccttagtagctatitacattggtat cagcagaaaccagggaaagoccctaagetectgate
tatgctgcatccagtittgcaaagtggggteccatcaaggticagtggeagtog atctgggacagatttcactct
caccatcagtagictgcaacctgaagatittgecaacitactactgtcaacagagicggacgticggecaagg

gaccaaggtggaaatcaaa

MEHET
DIQITQSPSSLSASVGDRVTITCRTSQSLSSYLHWYQQKPGKAPKLLIYAASS

LOSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSRTFGAQGTKVEIK

MEHEZ 8 LCDR1 RTSQSLSSYLH

A=

g8z 9 LCDR2 AASSLAS
ZHZ 10 LCDOR3 QQSRT

Al 12 2EE)

i

=

=
Al 2(
MEHE 11

caggtacagcetgcaggagtcgogtccaggactgotgaagecctcgeagacceictcactcacctgtgeeat
ctccggggacagtgictctageaacaatgetgtitggaactggatcaggeagtecceccatcgagaggectiga
gtgoctgggaaggacatactacaggiccaagtogtataatgattatgcagaatcigtgaaaagicgaataa
ccgtcaatccagacacatccaagaaccagtictcectgeacctgaagtetgtgactccecgaggacacggct

gtgtittactgtgtacg atctggecacattacgottittgg agtgaatgttgacgcititgatatgtggogecaagg
gacaatggtcaccgtctettcag

MEHET 12
QVAQLQESGPGLVKPSQTLSLTCAISGDSVSSNNAVWNWIRQSPSRGLEWL
GRTYYRSKWYNDYAESVKSRITVNPDTSKNQFSLHLKSVTPEDTAVFYCVR
SGHITVFGVNVDAFDMWGQGTMVTVSS

M
M

13 HCDR1 SNNAVWN
14 HCDR2Z RTYYRSKWYNDYAESVKS
15 HCDR3 SGHITVFGVNVDAFDM

HZ
HE

ng o ng e

=

He

NEHT 16

gacatccagatgacccagicgecatcciceoigicigeatctgtagg agacagagtaaccatcactigeccgg
acaagtcagagccitagtag ctatttacatigotatcagcagaaaccagggaaageccctaagetcctgate
tatgctgeatccagtitacaaagtggggtcccatcaagottcagtggeagtgg atctgggacag atttcact ct
caccatcagtagictgcaacctgaagatittgcaacttactacigtcaacagagtcggacoticggeccaagg
gaccaaggtggaaatcaaa

MNEHE T
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSYLHWYQQKPGKAPKLLIYAAS
SLOQSGVPSRFSGSGSGTOFTLTISSLQPEDFATYYCQQSRTFGAGTKVEIK
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[0411]

[0412]

ZHE 18 LCDR1 RTSQSLSSYLH
AZHEZ 19 LCDR2 AASSLQS
= 2

& 20 LCDR3 QQSRT

Ml 3 (2= XS Al 2)

NEHET 21
caggtccagctgcaggagageggececggactggtcaagecttcacagacactgagectgacatgegec
attagcggagatagegtgagetccaacaatgecgtglggaactggatcaggeagticiccaagtcgaggac
tggagtagctgggacgaacatactatagatccaagiggtacaatgactatgetgaatcagtgaaaageeg
aattactgtcaaccccgatacctceaagaatcagtictetctgcacctgaaaagigtgaceectgaggacac
agccgtgtictactgegtcag aagecggecatatcaccgtetitggoatcaatgtggatgctitcg atatgtgog
ggcaggggactatggicaccgigicaage

MEBHE 22
QVQLAESGPGLVKPSQTLSLTCAISGDSVSSNNAVWNWIRQSPSRGLEWL
GRTYYRSKWYNDYAESVKSRITVNPDTSKNQFSLHLKSVTPEDTAVFYCVR
SGHITVFGVNVDAFDMWGQGTMVTVSS

SHEF 23 HCDR1 SNNAVWN
AZEHE 24 HCDR2 RTYYRSKWYNDYAESVKS
= 25 HCDR3 SGHITVFGYNVDAFDM

MEHT 26

gatattcagatgacccagag cecttccagectgtecgettcagtggaggatcgagtgaccattaccetgecga
accagccagagcectgagceicetacctgeactggtatcagecag aagececgg caaageccetaagetgetg
atctacgccgcttctagtctgeagtceggagtgecaagecggticteeggatctggg agtggaaccgacttta
ccetgacaatitcaagectgecageccgaggatitcgctacatactactgtcagecagageagaacittcgage
agggcactaaggtggagatcaaa

MEHZ 27
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSYLHWYQQKPGKAPKLLIY AAS
SLASGVPSRFSGSGSGTDFTLTISSLAQPEDFATYYCQQSRTFGRGTKVEIK

2HE 28 LCDR1 RTSQSLSSYLH
MEMEZ 20 | CDR2 AASSLQS
2HE 30 LCDR3 QQSRT
'l 4 (22 cDNA) HCDR3 2| S5 7 3YILEIE, tEE a

MEHE 31

caggiccag cigcageagtcaggtccaggactggtgaagecctcgeag acectcteactcacctgtgecat
ctccggggacagagtctctagecaacagtgctgtttggaactggatcaggeagtcccecatcgagaggccicg
agtogciggoaaggacatattacaggtccaaatggtattatgattatgcagaatctgtgaaaagicgaatagt
tatcgacccagacacatccaagaaccaggictcectgeagtigaatictgtgactccegaggactcggcetat
atattactgtgcaagaggtggecacattacgatgttigggctgaat attgacgcttatgatatitogggecaag
gggcaaaggtcaccgtatcticag

MEHE 32
QVALQQSGPGLVKPSQTLSLTCAISGDRVISNSAVIWNWIRQSPSRGLEWL
GRTYYRSKWYYDYAESVKSRIVIDPDTSKNQVSLQLNSVTPEDSAIYYCARG
GHITVFGLNIDAYDIWGQGAKVTVSS

MEHE 33 HCDR1 SNSAVWN

MYHE 34 HCDR2 RTYYRSKWYYDYAESVKS

MEHE 35 HCDR3 GGHITVEGLNIDAYDI

MEHE 36
gacatccaggtgacccagicicegtecteectgictgeatclgtaggagacagagtcaccatcteiigecggg
cacagagccttagcagctacttacatiggtatcagcagaaaccagggcaaceecectaaactectgatctat
gctgecaaccactttgcaaagtggggtcceatcacggticagtggtagtggatctgggacagatitcactetca

ccatcagtactitccaagctgaagatgttgecacttactatigicaacagagtcggacgiicggccaagggac
caaggtigaaatcaaac
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[0413]

[0414]

AMEHE 37
DIQVTQSPSSLSASVGDRVTISCRAQSLSSYLHWY QQKPGQPPKLLIYAATT
LOSGVPSRFSGSGSGTDFTLTISTFQAEDVATYYCQQSRTFGQGTKVEIK

SHE 38 LCDR1 RAQSLSSYLH
MEHEF 39 LCDR2 AATTLQS
= 40 LCDR3 QQSRT

&3l 5 (BHHl AHCDR3 v 2 WEE)

MEHET 41

caggtacagctgeag cagicaggtccaggactggtgaagecctcgeagaccctctcactcacctgtgeeat
ctccggggacagagicictagcaacagtgetgtitggaactggatcaggeagtccceatcgagaggectcg
agtggctggoaaggacatattacaggtccaaatggtattatgattatgeagaatctgtgaaaagicgaatagt
tatcgacccagacacatccaagaaccaggictcocctgeagtigaatictgtgacicccgaggactcggetat
atattactgtgcaagaggtggccacattacgatgtttgggctoaatatigacgcttatgatatttagagecaag
gggcaatggtcaccgictcticag

MEHET 42
QVALQQSGPGLVKPSQTLSLTCAISGDRYVSSNSAVWNWIRQSPSRGLEWL
GRTYYRSKWYYDYAESVKSRIVIDPDTSKNQVSLQLNSVTPEDSAIYYCARG
GHITVEGLNIDAYDIWGQGAMVTVSS

SHEF 43 HCDR1 SNSAVWN
MEHE 44 HCDR2 RTYYRSKWYYDYAESVKS
= 45 HCDR3 GGHITVFGLNIDAYDI

MEHET 46
gacatccagatgacceagtcteegtecteectgictgeatctgtaggagacagagtcaceatetettgeeggg
cacagagccttagcagctacttacattggtatcagcagaaaccagggcaacceectaaact cotgatctat
gctgeaaccacttigcaaagtggggtcccatcacggttcagtgatagiggatcigggacagatti cactcica
ccatcagtactitccaagetgaagatgttgecactiactatigtcaacagagtcggacgttcggecaagggac
caaggtggagatcaaac

MEHE AT
DIOMTQSPSSLSASVGDRVTISCRAQSLSSYLHWYQQKPGQPPKLLIYAATT
LOSGVPSRFEGSGSGTDFTLTISTFQAEDVATYYCQQSRTFGQGTKVEIK

MEHZ 48 LCDR1 RAQSLSSYLH
MNEMZ 49 LCDR2 AATTLQS
ANEHZ 50 LCDR3 QASRT

&l 6 (23l AHCDRIE 2| Waig)

MEHZ 51

caggtacagctgcag cagtcaggtccaggactggtgaageectcgeagacccicicactcacctgtgecat
ciccggggacagagtctetageaacagtgetgtttggaactggatcaggeagtccccatcgagaggectcg
agtggctgogaaggacatattacaggiccaaatggtattatgattatgcagaatcigigaaaagtcgaatagt
tatcgacccagacacatccaagaaccaggtctcectgeagttgaatictgtgactccegaggacteggetat
atattactgtgcaagaggiggccacattacggagtitgggctgaatatigacg citatgatatitgggg ccaag
gggcaatggtcaccgtcicticag

MEHEF 52
QVALQASGPGLVKPSQTLSLTCAISGDRVSSNSAVWNWIRQSPSRGLEWL
GRTYYRSKWYYDYAESVKERIVIDPDTSKNQVSLAQLNSVTPEDSAIYYCARG
GHITEFGLNIDAYDIWGQGAMVTVSS

MEHEZ 53 HCDR1 SNSAVWN
= 5

7z 54 HCDRZ RTYYRSKWYYDYAESVKS
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[0415]

[0416]

HEHZ 55 HCDR3 GGHITEFGLNIDAYDI

MEHET 56

gacatccagatgacccagictcegiceteectgicigeatctgtaggagacag agtcaccatcictigeeggg
cacagagccttagcagctactiacatiggtatcagcagaaaccagggeaacceoctaaact coigatctat
gctgecaaccactttgcaaagiggogicccatcacggttcagtggtagtgg atctgggacagatticactcica
ccatcagtactttccaagctgaagatgtigecacttact attgtcaacagagt cggacgticggccaagggac

caaggtggagatcaaac

MEHEF BT
DIQMTQSPSSLSASVGDRVTISCRAQSLSSYLHWYQQKPGQPPKLLIYAATT
LQSGVPSRFSGSGSGTOFTLTISTFQAEDVATYYCQQSRTFGQGTKVEIK

KHEHEZ 58 LCDR1 RAQSLSSYLH
HNEHEZ 50 LCDR2 AATTLQS
HNEHEZ 60 LCDR3 QQASRT

&l 7 (A= cDNA)

MEHZ 61

caggtacagctgcag cagtcaggiccaggactggtgaagecct cgecagaccetctcectcacctgigteat
ctccggagacactgicictagecaacagageiactiggaatiggatgaggeagtceceatigagaggccitga
gtggctgogaaggacatactacaggiccaagtogtataatgatiacg cagtttcigtgaaaagt cgagtagt
caicaacccagacacatccaagaaccaagiciccctgeagtigaacactotgactcoeg atgacicgooty
tatactttigtgcaagaggtggecacat cacgaotctttggagtg aatatigacgctitigacatctgggaccicg
ggacaaaggtcaccgtctcticag

MEHZT 62
QVALQQSGPGLVKPSQTLSLTCVISGDTVSSNRATWNWMRQSPLRGLEWL
GRTYYRSKWYNDYAVSVKSRVVINPDT SKNQVSLQLNTVTPDDSGVYFCAR
GGHITVFGVNIDAFDIWGLGTKVTVSS

MEHZ 63 HCDR1 SNRATWN

MEHZ 64 HCDR2 RTYYRSKWYNDYAVSVKS
MEHZ 65 HCDR3 GGHITVFGVNIDAFDI
MEHE 66

gacatccaggtgacceagtctccatectecctgtctgeatctgtaggagacagagttaccatctcttgcecaga
caagtcagagacttaatagttatctacattggtatcag cagacaccagggeaageccegaagetgetgatet
atgcaacgtccactitgcaaagtgoogticicaccaagaticagtggcagtggatctgggacagatitcactet
caccatcagcagtctccaacctgaagatgitgeaacttactactgtcaatigagtcggacgttcgaccacgg
gaccaaggttgaaatcaaac

MEHE 67
DIQVTQSPSSLSASVGDRVTISCRASQRLNSYLHWYQQTPGQAPKLLIYATS
TLQSGVSPRFSGSGSGTDFTLTISSLQPEDVATYYCQLSRTFGHGTKVEIK

MEHET 68 LCDR1 RASQRLNSYLH
MEHEZ 69 LCDR2 ATSTLAS
MEHZET0 LCDR3 QLSRT

Bl 8 (Ml 72| WAHE)

MEHZ T

caggtacagctgcag cagtcaggiccaggactgotgaagecctcgeagacccicteectcacctgtgteat
ctccggagacactgtctctagcaacagagctacttggaattggatgaggeagtcceeattgagaggectiga
giggctgggaaggacatactacaggiccaagiggtataatgattacg cagtticigtgaaaagtcgagtagt
catcaacccagacacatccaagaaccaagicteectgeagtigaacactgtgactecegatgactcgggtg
tatactitigtgcaagaggtggecacatcacggictitggagig aatatigacgetttigacatctggggecicg
agacaaaggtcaccgictcticag
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[0417]

[0418]

MEHET2
QVALQQASGPGLVKPSQTLSLTCVISGDTVSSNRATWNWMRQSPLRGLEWL
GRTYYRSKWYNDYAVSVKSRVVINPDT SKNQVSLQLNTVTPDDSGVYFCAR
GGHITVFGVNIDAFDIWGLGTKVTVSS

MEHE TS HCDR1 SNRATWN

MEHZ T4 HCDR2 RTYYRSKWYNDYAVSVKS
MEHZFTH HCDR3 GGHITVFGVNIDAFDI
MEHZTE

gacatccagatgacccagtctecatcetecctgtctgeatetgtaggagacagagttaccatetcttgeeggg
caagtcagagacttaatagttatctacattggtatcag cagacaccagggcaageceecgaagetgetgatet
atgcaacgtceacttigcaaagtgggotctcaccaag attcagtageagtgg atctggo acagatttcactet
caccatcagcagictccaaccigaagatgtigecaacttactactgicaatigagtcggacgttcggecacgg
gaccaaggtggaaatcaaac

MEHETT
DIQMTQSPSSLSASVGEDRVTISCRASQRLNSYLHWYQQTPGQAPKLLIYATS
TLQSGVSPRFSGSGSGTDFTLTISSLOQPEDVATYYCQLSRTFGHGTKVEIK

2 78 LCDR1 RASQRLNSYLH
MNEHEZ TO LCDR2 ATSTLQS
= 80 LCDR3 QLSRT

HE
Ha

Al 9 (A 2 cDNA)

MEHZ 81
caagtagagctgcagcagtcaggiccaggactggtgaagececicgcagacectetcactcacctgtgecat
ctccggggacagtgtctetageaacagtgetactiggaactggatcaggeagt coecatcgagaggectty
agtggctgggaaggacatactacaggiccaagtggtataatgattatgeagatitictgaaaaggegaataa
ccatcaatccagacacatccaacaacgaggicicectgeggetgaccictgigactcecgacgacacgget
ttotattactgtgcaagagotggecacattacgotgtttggagigaatatig acgecittgacgtctggggecaa
gggacaatggecaccgicteticag

MNEHT 82
QVELQQSGPGLVKPSQTLSLTCAISGDSVSSNSATWNWIRQSPSRGLEWL
GRTYYRSKWYNDYADFLKRRITINPDTSNNEVSLRLTSVTPODTALYYCARG
GHITVFGVNIDAFDVWGQGTMATVSS

g 83 HCDR1 SNSATWN
NEHZ 84 HCDR2 RTYYRSKWYNDYADFLKR
= 85 HCDR3 GGHITVFGVNIDAFDV

MEHZT 86
gacatccaggtgacceagictecatccteectgtetgeatctgtaggagacagaatcaceateictigeegga
caagicagagccttaggag ctatitacatiggtatcagcaaaaaccagggaaageccctaag ctectgatct
atgcticatccactttacaaagtggogtcccatcaaggttcagtggcangtgaatctggg acagatttcactcte
accatcagcaatctccaacctgaagattttgcaacitactacigtcaactgagtcggacaticggeccaaggg
accaaggtigaaatcaaac

NEHZ 87
DIQVTQSPSSLEASVGDRITISCRTSQSLRSYLHWY QQKPG KAPKLLIYASST
LQSGVPSRFSGSGSGTDFTLTISNLQPEDFATYYCQLSRTFGQGTKVEIK

E 88 LCDR1 RTSQSLR3IYLH
MEHEZ 89 LCDR2 ASSTLQS
= 90 LCDR3 QLSRT

EH 10(E 92 L)

MEHE 01

caggtacagctgeag cagicaggtccaggactggigaagecctcgeagaccctcicacteacctgtgecat
ctccggggacagtoictctageaacagigetactiggaactggatcaggeagtcceccatcgagaggectig
agtgoctgogaaggacaiactacagoiccaagigotat aatgattatgcagattitctgaaaaggegaataa
ccaicaatccagacacatccaacaacgaggtctcectgeggetgaccicigigactcccgacgacacggcet
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[0419]

[0420]

ttgtattactgtgcaagaggtggecacattacggtgtttggagtgaatattg acgectitgacgtetggggecaa
ggoacaatgotcaccgtetettcag

MEHZ 92
QVALQQSGPGLYKPSQTLSLTCAISGDSVSSNSATWNWIRQSPSRGLEWL
GRTYYRSKWYNDYADFLKRRITINPDTSNNEVSLRLT SVTPDDTALYYCARG
GHITVFGVNIDAFDVWGQGTMVTVSS

MEHZ 93 HCDR1 SNSATWN
F 94 HCDR2 RTYYRSKWYNDYADFLKR

MEH=E

MEH S 95 HCDR3 GGHITVFGVNIDAFDYV

MEH T 06

gacatccagatgacccagictceatccteectgictgeatcigtaggagacagaat caccatciciigecegga
caagtcagagccttaggagctatitacattggtatcagcaaaaaccagggaaagcecectaagctectgatct
algcticatccactttacaaagtggggtcccatcaaggticagigoeagigg atctgggacagatttcacicte
accatcagcaatciccaacctgaagattttgeaacttactactgtcaactgagteggacgttcggecaaggg
accaaggtggagatcaaac

MEHZ AT
DIGMTQSPSSLSASVGDRITISCRTSQSLRSYLHWYQQKPGKAPKLLIYASS
TLQSGVPERFSGEGSGTDFTLTISNLQPEDFATYYCQLSRTFGQGT KVEIK

Z 98 LCDR1 RTSQSLRSYLH
Z 99 LCDRZ2 ASSTLQS
1

HZ 100 LCDR3 QLSRT

MBHE 101
caggtccagctgcageagageggececggactggtcaagecticacagacactgagectgacatgegee
attagcggagatagegtgagetcctacaatgeegtgtggaactggatcaggeagictccaagt cgaggact

ggagtggcigggacgaacatactatagatccggotogtacaatgactatgetgaatcagigaaaagecga
attactatcaaccccgatacctccaagaatcagttcieictgeagetgaacagtgtg accectgaggacaca
gccotgtactactgcgecagaageggecatatcaccotetttogegteaatgtggatgetitcgatatgtggog
gcaggggactatggtcaccgtgicaage

MEHEZ 102
QVALQQSGPGLVKPSQTLSLTCAISGDSVSSYNAVWNWIRQSPSRGLEWL
GRTYYREGWYNDYAESVKSRITINPDTSKNQFSLAQLNSVTPEDTAVYYCAR
SGHITVFGVNVDAFDMWGQGTMYVTVSS

MNEHZ 103 HCDR1 SYNAVWN

MNEHZ 104 HCDR2 RTYYRSGWYNDYAESVKS
MNEHZ 105 HCDR3 SGHITVFGVNVDAFDM
MEHZ 106

gatattcagatgacccagag cccticcagectgtccgeticagigggggatcgagigaccattacctgecga
accagecagagcectgagetectacacgeactggtalcageagaageccggcaaageeectaagetgetg
atctacgecegetictagtcggetgtccogagtgecaagecggtictccggatctgggagtggaaccgactita
ccctgacaatttcaagectgeageccgaggattt cgetacatactactgtcageagagcagaactticggge
agggcactaaggtggagatcaaa

MEHE 107
DIQMTQSPSSLSASVGDRVTITCRTSQSLESYTHWYQQKPGKAPKLLIYAAS
SRLESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSRTFGQGTKVEIK

MEHZ 108 LCOR1 RTSQSLSSYTH
MEHZ 109 LCDR2 AASSRLS
MEHZ 110 LCDR3 QQSRT

Al 12
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[0421]

[0422]

MEHE 111
caggiccagctgecagcagageggecccggactggtcaagecitcacagacactgagectgacatgegee
attagcggagatagegtgagetcctacaatgeegtgtgaaactggatcaggeagictccaagtcgaggact
ggagtggctgggacgaacatactatagatccgggtgotacaatgactatgctgaatcagigaaaageega
attactatcaaccccgatacctccaagaatcagtictcictgecagetg aacagtgtgaccectgaggacaca
gecgtgtactactgcgecagaageggecatatcacegtetttggegtcaatgtagatgetttcgatatgtgaag
gcaggggactatggtcaccgtgtcaage

MEHET 112
QVOLQQSGPGLVKPSQTLSLTCAISGDSVSSYNAVWNWIRQSPSRGLEWL
GRTYYRSGWYNDYAESYKSRITINFDTSKNQFSLQLNSVTPEDTAVYYCAR
SGHITVFGVNVDAFDMWGQGTMVTVSS

NEHZ 113 HCDR1 SYMNAVWN

MEHE 114 HCDR2 RTYYRSGWYNDYAESVKS

NEHZ 115 HCDR3 SGHITVEFGVNVDAFDM
MEHEZ 116

gatattcagatgacccagagccecttccagectgtcegettcagtggggaatcgagtgaccattacctgeega
accagccagagectgagetectacacgoactggtatcagcagaageccggcaaageccetaagetactg
atctacgccocttctagtcoggootccggagigecaagecggtictccggatcigggagtggaaccgacitt
accctgacaatiicaagectgecageccgaggatitcgctacatactactgicagcagagcagaactiicggg
cagggcactaaggtggagatcaaa

MEHZ 117
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSYTHWYQQKPGKAPKLLIYAAS
SRGSGVPSRFSGSGSGTDRFTLTISSLQPEDFATYY CQAQSRTFGQGTKVEIK

MNEHZ 118 LCDR1 RTSQSLSSYTH
MNEHZ 119 LCDR2 AASSRGS
NEHZT 120 LCDR3 QQSRT

8Hdll 13

MEHE 121

caggtccagctgeagecagageggecceggactggtcaagecticacagacactgagectgacatgegee
attagcggagatagegtgagetcctacaatgecotgtggaactggatcaggeagtctccaagtcgaggact
ggagtggctgggacgaacatactatagatccgggtggtacaatgactatgetgaatcagtgaaaageega
attactatcaaccccgatacciccaagaatcagtictctetigeagetgaacagtgtgaccectgaggacaca
gcegtgtactactgegecagaageggecatatcacegtettiggegtecaatgtgg atgetticg atatgtggag
gcaggggactatggtcaccgtgtcaage

MEHE 122
QVALQQSGPGLVKPSQTLSLTCAISGDSVSSYNAVWNWIRQSPSRGLEWL
GRTYYRSGWYNDYAESVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAR
SGHITVFGVNVDAFDMWGQGTMVTVSS

MEHEZT 123 HCDR1 SYNAVWN

MEHE 124 HCDR2 RTYYRSGWYNDYAESVKS
MEHF 125 HCDR3 SGHITVFGYNVDAFDM
MEHZ 126

gataticagatgacccagag cccttccagectgtcogeticagtgggggatcgagtgaccattaccigeega
accagccagagcctgagctcctacgaccactggtatcagcagaageccggcaaageccctaagetgetg
atctacgcegcttctagtcggetgtccggagtge caageeggtictccggatctgggagiggaaccgacttta
ccctgacaatttcaagectgoageoccgaggattt cactacatactactgtcagcagageagaactttcggge
agggcactaaggtggagatcaaa

MEHET 127
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSY DHWYQQKPGKAPKLLIYAAS
SRLSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSRTFGQGTKVEIK

MEHZ 128 LCDR1 RTSQSLSSYDH
MEHE 129 | CDR2 AASSRLS

_60_

S=50d 10-2501920



[0423]

[0424]

MEHZ 130 LCDR3 QQSRT

il 14

MEHE 131

caggiccag ctgcagcagageggecccggactggtcaagecticacagacactgagectgacatgegec
attagcggagatagegtgagetccaacaatgecgtgtogaactggatcaggeagtctccaagtcgaggac
tggagtgoctogoacgaacatactatagatccaagiggtacaatgactatgetgaaicagtgaaaagecg
aattactatcaaccccgatacctccaagaatcagtictctctgeagetg aacagtgtgaccectgaggacac
agcegtgtactactgegecagaageggecatatcacegtetttggegteaatgtggatgetttcgatatgtggg
ggcaggggaccacagicaccgictectca

MEHE 132
QVQLQOSGPGLVKPSQTLSLTCAISGDSVSSNNAVWNWIRQSPSRGLEWL
GRTYYRSKWYNDYAESVKSRITINPDTSKNQF SLOLNSVTPEDTAVYYCAR
SGHITVFGVNVDAFDMWGQGTTVTVSS

MEHZ 133 HCDR1 SNNAVWN
MNEHZ 134 HCDR2 RTYYRSKWYNDYAESVKS
MZHZ 135 HCDR3 SGHITVFGVNVDAFDM

MEHZ 136

gataticagatgacccagagcccticcagectot cegeitcagigggggatcgagtgaceattacetgeega
accagccagagectgageicctacacgeactggtatcageagaageceggcaaagecectaageigetg
atctacgecgctictagicggetgteceggagtgecaageeggticicecggatctggaagtgg aaccgacttta
ccctgacaatttcaagectgecagececgagaattt cgetacatactactgtcagcagagcagaactttcggace
agggcactaaggiggagatcaaa

MEHZ 137
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSYTHWYQQKPGKAPKLLIYAAS
SRLSGYPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSRTFGQGTKVEIK

MEHZ 138 LCDR1 RTSQSLISYTH
MEHZ 139 LCDR2 AASSRLS
NEHEZ 140 LCDR3 QQSRT

il 15

MEHE 141
caggtccagctgcageagagoggecccggactggicaagecttcacagacactgagectgacatgegee
attagcggagatagegtgagetccaacaatgeegtagtggaactggatcaggeagtctccaagtcgaggac
tgoagtggctgaggacgaacatactatagatccaagtggtacaatgactatgetgaatcagigaaaageeg
aattactaicaaccccgatacciccaagaatcagtictctcigeagelgaacagtgtgaccectgaggacac
agcegtgtactactgcgccagaageggecatatcacegtctitggegtcaatgtgg atgetttcgatatatagg
ggcagaggaccacagtcaccgtctectca

MEHET 142
QVALAQQSCPGLVKPSQTLSLTCAISGDSVSSNNAVWNWIRQSPSRGLEWL
GRTYYRSKWYNDYAESVKSRITINPDTSKNQF SLOLNSVTPEDTAVYYCAR
SGHITVFGVNVDAFDMWGQGTTVTVSS

MEHZ 143 HCOR1 SNMAVIWN

MNEHE 144 HCDR2 RTYYRSKWYNDYAESVKS
MEHZ 145 HCDR3 SGHITVFGVNVDAFDM
MEHE 146

gatattcagatgacccagag cecticcagectgtcegettcagiggoggatcg agtgaccattacctgecga
accagccagagectgagyicctacacgeactggtatcagcagaageccgg caaagecectaagetgetg
atctacgccgctictagtcgggggtceggagtgocaagecggitetccggatetggg agtggaaccgactit
accctgacaatttcaagectgcagecegaggatttcactacatactactgtcagcagageagaacittcgag
cagggceactaaggtggagatcaaa
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MEHEZ 147
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSYTHWYQQKPGKAPKLLIYAAS
SRGSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSRTFGQGTKVEIK

MZHEZ 148 LCDR1 RTSQSLSSYTH
NEHZ 149 LCDR2 AASSRGS
MNEHZ 150 LCDR3 QQSRT

3l 3-GL

MEHZT 151

caggiccagcetgcagcagageggecccggactggtcaageciicacagacacigagectgacatgogee
attagcagagatagcgtgagctccaacaatgeegtgtggaactggatcaggeagictccaagtcgaggac
tggagtggctgggacgaacatactatagatccaagtggtacaatgactatgetgaatcagtgaaaageceg
aattactatcaaccccgatacctccaagaatcagtictctetgeagetgaacagigtgaccectgaggacac
agccgtgtactactgcgccagaageggocatatcacegtctitggegicaatgtgg atgetticgatatgtgag
ggcaggggaccacagtcacegictectca

MEHE 152
QVALQQSGPGLVKPSQTLSLTCAISGDSVSSNNAVWNWIRQSPSRGLEWL
GRTYYRSKWYNDYAESVKSRITINPDTSKNQF SLQLNSVTPEDTAVYYCAR
SGHITVFGYNVDAFDMWGQGTTVTVSS

MNEHZ 153 HCDR1 SNNAVWN
MNEHZ 154 HCDR2 RTYYRSKWYNDYAESVKS
MEHEZ 155 HCDR3 SGHITVFGVNVDAFDM

MEHEZ 156

gatattcagatgacccagag cecttccagectgteegcettcagtggggoatcgagtgaccattacetgeega

accagccagagectgagetectacctgeaciggtatcagecagaageccgg caaageccctaagetgetg

atctacgecgctictagicigcagiccagagigecaagecggtictccgg atctgggagtggaaccgacttta

cccigacaatitcaagecigeageccgaggatiicgetacatactacigicagecagageagaaciticggge
[0425] agggcactaaggtggagatcaaa

MEHEZ 157
DIQMTQSPSSLSASVGDRVTITCRTSQSLSSYLHWYQQKPG KAPKLLIYAAS
SLASGYPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSRTFGQGTKVEIK

2 158 LCDR1 RTSQSLSSYLH
MEHE 159 LCDR2 AASSLQS
gHe 1

[0426] 60 LCDR3 QQSRT

H11 H12 H13 H16 HI7 H4 H10 Hi4 H15
ME/74 AL/76 MA/77 SW/99 GU/09 CZ/56 GE/49 AS/B2 AUT9

NN NN ENAAR
§ﬂ|12 ﬁ;ﬁ gkélgl

=

==
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SEQUENCE LISTING

<110> MEDIMMUNE, LLC
HUMABS BIOMED SA

<120> NEUTRALIZING ANTI-INFLUENZA A ANTIBODIES AND USES THEREOF

<130> FLUA-100WO1
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<140> PCT/US2014/058652

<141> 2014~

10-01

<150> 62/002,414

<151> 2014-05-23

<150> 61/885,808

<151> 2013-

<160> 172

10-02

<170> PatentIn version 3.5

<210> 1

<211> 385

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 1

cagatacagc

acctgtgcca
cagtccccat
aatgattatg
cagttctccc
cgatctggcec
gggacaatgg
<210> 2
<211> 128

<212> PRT

tgcaggagtc

tctcecgggga
cgagaggcct
cagaatctgt
tgcacctgaa
acattacggt

tcaccgtctce

gggtccagga

cagtgtctct
tgagtggctg
gaaaagtcga
gtctgtgact
ttttggagtg

ttcag

<213> Artificial Sequence

ctggtgaagc

agcaacaatg
ggaaggacat
ataaccgtca
cccgaggaca

aatgttgacg

cctcgecagac cctctcactce

ctgtttggaa ctggatcagg
actacaggtc caagtggtat
atccagacac atccaagaac
cggctgtgtt ttactgtgta

cttttgatat gtggggccaa

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 2

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

1

5

10

15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn

20

25

30

_68_
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Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu

35 40

45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala

50 55 60

Glu Ser Val Lys Ser Arg Ile Thr Val Asn Pro Asp Thr Ser Lys Asn

65 70 75

80

GIn Phe Ser Leu His Leu Lys Ser Val Thr Pro Glu Asp Thr Ala Val

85 90

95

Phe Tyr Cys Val Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105

110

Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 3
211> 7
<212> PRT

<213> Artificial Sequence

125

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 3
Ser Asn Asn Ala Val Trp Asn
1 5
<210> 4
<211> 18
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 4

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Glu Ser Val

1 5 10

Lys Ser

15

_69_
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<210> 5

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 5

Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10 15

<210> 6

<211> 309

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 6

gacatccaga tcacccagtc gccatcctcee ctgtctgecat ctgtaggaga cagagtaacc 60
atcacttgcc ggacaagtca gagccttagt agctatttac attggtatca gcagaaacca 120
gggaaagccc ctaagctcect gatctatget gcatccagtt tgcaaagtgg ggtcccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagtag tctgcaacct 240
gaagattttg caacttacta ctgtcaacag agtcggacgt tcggccaagg gaccaaggtg 300
gaaatcaaa 309
<210> 7

<211> 103

<212> PRT

<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 7

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

Asp Arg Val Thr Ile Thr Cys Arg Thr Ser Gln Ser Leu Ser Ser Tyr

20 25 30

_70_
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Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40

45

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

85 90
Gly Thr Lys Val Glu Ile Lys
100
<210> 8
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence
peptide
<400> 8

Arg Thr Ser Gln Ser Leu Ser Ser Tyr Leu His

1 5 10

<210> 9

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 9

Ala Ala Ser Ser Leu Gln Ser

1 5

<210> 10

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

95

. Synthetic

. Synthetic

Synthetic

_71_
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peptide
<400> 10
Gln Gln Ser Arg Thr
1 5
<210> 11
<211> 385
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

polynucleotide
<400> 11
caggtacagc tgcaggagtc gggtccagga
acctgtgcca tctccgggga cagtgtcetcet
cagtccccat cgagaggect tgagtggcetg
aatgattatg cagaatctgt gaaaagtcga
cagttctccce tgcacctgaa gtctgtgact

cgatctggcc acattacggt ttttggagtg

gggacaatgg tcaccgtctc ttcag
<210> 12

<211> 128

<212> PRT

<213> Artificial Sequence

ctggtgaagc
agcaacaatg
ggaaggacat
ataaccgtca
cccgaggaca

aatgttgacg

cctcgecagac cctctcactce
ctgtttggaa ctggatcagg
actacaggtc caagtggtat
atccagacac atccaagaac
cggctgtgtt ttactgtgta

cttttgatat gtggggccaa

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 12

Gln 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 Ala Ile Ser Gly Asp Ser Val Ser Ser Asn

20

25

30

Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu

35 40

45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala

_72_
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50 55 60
Glu Ser Val Lys Ser Arg Ile Thr Val Asn Pro Asp Thr Ser Lys Asn
65 70 75 80
GIn Phe Ser Leu His Leu Lys Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 95

Phe Tyr Cys Val Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105 110
Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120 125
<210> 13
<211> 7
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 13
Ser Asn Asn Ala Val Trp Asn
1 5
<210> 14
<211> 18
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 14
Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Glu Ser Val
1 5 10 15

Lys Ser

<210> 15
<211> 16
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 15

Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10 15

<210> 16

<211> 309

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 16

gacatccaga tgacccagtc gccatcctcece ctgtctgecat ctgtaggaga cagagtaacc 60
atcacttgcc ggacaagtca gagccttagt agctatttac attggtatca gcagaaacca 120
gggaaagccc ctaagctcect gatctatget gcatccagtt tgcaaagtgg ggtcccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagtag tctgcaacct 240
gaagattttg caacttacta ctgtcaacag agtcggacgt tcggccaagg gaccaaggtg 300
gaaatcaaa 309
<210> 17

<211> 103

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 17

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Thr Ser Gln Ser Leu Ser Ser Tyr

20 25 30
Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

_74_
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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 Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln
85 90 95
Gly Thr Lys Val Glu Ile Lys
100
<210> 18
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 18

Arg Thr Ser Gln Ser Leu Ser Ser Tyr Leu His

1 5 10

<210> 19

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 19

Ala Ala Ser Ser Leu Gln Ser

1 5

<210> 20

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 20

Gln Gln Ser Arg Thr

_75_
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1 5

<210> 21

<211> 384

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 21

caggtccagc tgcaggagag cggceccccgga ctggtcaage cttcacagac a

acatgcgcca ttagcggaga tagcgtgagce tccaacaatg ccgtgtggaa c

cagtctccaa gtcgaggact ggagtggctg ggacgaacat actatagatc c

aatgactatg ctgaatcagt gaaaagccga attactgtca accccgatac ¢

cagttctctc tgcacctgaa aagtgtgacc cctgaggaca cagecgtgtt ¢

S550dl 10-2501920

ctgagectg 60
tggatcagg 120
aagtggtac 180

tccaagaat 240

tactgcegtc 300

agaagcggcec atatcaccgt ctttggegtc aatgtggatg ctttcgatat gtgggggcag 360

gggactatgg tcaccgtgtc aagc

<210> 22

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 22

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

1 5 10

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

65 70 75

_76_
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GIn Phe Ser Leu His Leu Lys Ser Val Thr Pro G

85 90

lu Asp Thr Ala Val

95

Phe Tyr Cys Val Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105

110

Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 23
<211> 7
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

peptide

<400> 23

Ser Asn Asn Ala Val Trp Asn

1 5

<210> 24

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 24

125

. Synthetic

. Synthetic

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Glu Ser Val

1 5 10

Lys Ser

<210> 25

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

peptide

<400> 25

15

. Synthetic

_77_
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Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10
<210> 26

<211> 309

<212> DNA

<213> Artificial Sequence

15

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 26

gatattcaga tgacccagag cccttccage ctgtecgett
attacctgcc gaaccagcca gagcctgage tcctacctge

ggcaaagccc ctaagcetget gatctacgece gettctagte

cggttctccg gatctgggag tggaaccgac tttaccctga

gaggatttcg ctacatacta ctgtcagcag agcagaactt

gagatcaaa
<210> 27

<211> 103
<212> PRT

<213> Artificial Sequence

cagtggggga tcgagtgacc
actggtatca gcagaagccc

tgcagtccgg agtgccaagce

caatttcaag cctgcagccc

tcgggcaggg cactaaggtg

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 27
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Thr Ser
20 25
Leu His Trp Tyr Gln Gln Lys Pro Gly Lys
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70

Leu Ser Ala Ser Val Gly

15

Gln Ser Leu Ser Ser Tyr

30

Ala Pro Lys Leu Leu Ile

45

Pro Ser Arg Phe Ser Gly

60

Ile Ser Ser Leu Gln Pro

75

80
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Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln

85 90 95
Gly Thr Lys Val Glu Ile Lys
100
<210> 28
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 28
Arg Thr Ser Gln Ser Leu Ser Ser Tyr Leu His
1 5 10
<210> 29
<211> 7
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 29

Ala Ala Ser Ser Leu Gln Ser

1 5

<210> 30

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 30

Gln Gln Ser Arg Thr

1 5

<210> 31

<211> 385

<212> DNA
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<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 31

caggtccagc tgcagcagtc aggtccagga ctggtgaagce cctcgcagac cctctcactce 60
acctgtgcca tctccgggga cagagtctct agcaacagtg ctgtttggaa ctggatcagg 120
cagtccccat cgagaggcect cgagtggetg ggaaggacat attacaggtc caaatggtat 180
tatgattatg cagaatctgt gaaaagtcga atagttatcg acccagacac atccaagaac 240
caggtctccce tgcagttgaa ttctgtgact cccgaggact cggcectatata ttactgtgcea 300
agaggtggec acattacggt gtttgggetg aatattgacg cttatgatat ttggggccaa 360
ggggcaaagg tcaccgtgtc ttcag 385
<210> 32

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 32
Gln Val Gln Leu GIn Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15
Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Arg Val Ser Ser Asn
20 25 30
Ser Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu
35 40 45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Tyr Asp Tyr Ala

50 55 60
Glu Ser Val Lys Ser Arg Ile Val Ile Asp Pro Asp Thr Ser Lys Asn
65 70 75 80
Gln Val Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Ser Ala Ile
85 90 95
Tyr Tyr Cys Ala Arg Gly Gly His Ile Thr Val Phe Gly Leu Asn Ile

100 105 110

_80_
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Asp Ala Tyr Asp Ile Trp Gly Gln Gly Ala Lys Val Thr Val Ser Ser

115 120 125

<210> 33

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 33

Ser Asn Ser Ala Val Trp Asn

1 5

<210> 34

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 34

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Tyr Asp Tyr Ala Glu Ser Val

1 5 10 15

Lys Ser

<210> 35

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 35

Gly Gly His Ile Thr Val Phe Gly Leu Asn Ile Asp Ala Tyr Asp Ile

1 5 10 15

<210> 36

<211> 307

_81_
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 36

gacatccagg tgacccagtc tccgtcectee ctgtcectgeat ctgtaggaga cagagtcacc 60
atctcttgcc gggcacagag ccttagcage tacttacatt ggtatcagca gaaaccaggg 120
caacccccta aactcctgat ctatgetgeca accactttge aaagtggggt cccatcacgg 180
ttcagtggta gtggatctgg gacagatttc actctcacca tcagtacttt ccaagctgaa 240
gatgttgcca cttactattg tcaacagagt cggacgttcg gccaagggac caaggttgaa 300
atcaaac 307
<210> 37

<211> 102

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 37

Asp Ile Gln Val Thr Gln
1 5

Asp Arg Val Thr Ile Ser

20
His Trp Tyr Gln Gln Lys
35
Ala Ala Thr Thr Leu Gln

50

Gly Ser Gly Thr Asp Phe

65 70

Asp Val Ala Thr Tyr Tyr
85

Thr Lys Val Glu Ile Lys

100

Ser

Cys

Pro

Ser

55

Thr

Cys

Pro Ser Ser Leu Ser Ala Ser Val Gly
10 15
Arg Ala Gln Ser Leu Ser Ser Tyr Leu
25 30
Gly Gln Pro Pro Lys Leu Leu Ile Tyr
40 45
Gly Val Pro Ser Arg Phe Ser Gly Ser

60

Leu Thr Ile Ser Thr Phe GIn Ala Glu
75 80
Gln Gln Ser Arg Thr Phe Gly Gln Gly

90 95

_82_
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<210> 38
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 38
Arg Ala Gln Ser Leu Ser Ser Tyr Leu His

1 5 10

<210> 39
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 39
Ala Ala Thr Thr Leu Gln Ser
1 5
<210> 40
<211> 5
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 40
Gln Gln Ser Arg Thr
1 5
<210> 41
<211> 385
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

polynucleotide

Synthetic

Synthetic

Synthetic

Synthetic

_83_
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<400> 41

caggtacagc tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctctcactce
acctgtgcca tctccgggga cagagtctct agcaacagtg ctgtttggaa ctggatcagg
cagtccccat cgagaggcect cgagtggetg ggaaggacat attacaggtc caaatggtat
tatgattatg cagaatctgt gaaaagtcga atagttatcg acccagacac atccaagaac
caggtctcce tgcagttgaa ttctgtgact cccgaggact cggcectatata ttactgtgcea

agaggtggec acattacggt gtttgggetg aatattgacg cttatgatat ttggggccaa

ggggcaatgg tcaccgtctc ttcag

<210> 42

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 42

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

1 5 10

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Arg Val Ser

20 25 30
Ser Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly

35 40 45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Tyr Asp
50 55 60
Glu Ser Val Lys Ser Arg Ile Val Ile Asp Pro Asp Thr Ser
65 70 75
GIn Val Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Ser
85 90
Tyr Tyr Cys Ala Arg Gly Gly His Ile Thr Val Phe Gly Leu

100 105 110

Asp Ala Tyr Asp Ile Trp Gly Gln Gly Ala Met Val Thr Val
115 120 125

<210> 43

_84_

Ser Gln
15

Ser Asn

Leu Glu

Tyr Ala

Lys Asn

95

Asn Ile

Ser Ser

60
120
180
240
300
360

385

S550dl 10-2501920



oin
1]
Jm
el

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 43

Ser Asn Ser Ala Val Trp Asn

1 5

<210> 44

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 44

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Tyr Asp Tyr Ala Glu Ser Val

Lys Ser

<210> 45

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 45

Gly Gly His Ile Thr Val Phe Gly Leu Asn Ile Asp Ala Tyr Asp Ile

1 5 10 15

<210> 46

<211> 307

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

_85_

10-2501920



polynucleotide

<400> 46

gacatccaga tgacccagtc tccgtcectee ctgtcectgeat ctgtaggaga cagagtcacc 60
atctcttgcc gggcacagag ccttagcage tacttacatt ggtatcagca gaaaccaggg 120
caacccccta aactcctgat ctatgetgeca accactttge aaagtggggt cccatcacgg 180
ttcagtggta gtggatctgg gacagatttc actctcacca tcagtacttt ccaagctgaa 240
gatgttgcca cttactattg tcaacagagt cggacgttcg gccaagggac caaggtggag 300
atcaaac 307
<210> 47

<211> 102

<212> PRT

<213>

Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<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 Ser Cys Arg Ala Gln Ser Leu Ser Ser Tyr Leu
20 25 30
His Trp Tyr Gln GIn Lys Pro Gly GIn Pro Pro Lys Leu Leu Ile Tyr
35 40 45

Ala Ala Thr Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser

50 55 60
Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Thr Phe GIn Ala Glu
65 70 75 80
Asp Val Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln Gly
85 90 95
Thr Lys Val Glu Ile Lys
100
<210> 48
<211> 10

<212> PRT

_86_
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<213> Artificial Sequence
<220><223> Description of Artificial Sequence

peptide

<400> 48

Arg Ala Gln Ser Leu Ser Ser Tyr Leu His

1 5 10

<210> 49

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 49

Ala Ala Thr Thr Leu Gln Ser

1 5

<210> 50

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 50

Gln Gln Ser Arg Thr

1 5

<210> 51

<211> 385

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
polynucleotide

<400> 51

caggtacagc tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctctcactce

acctgtgcca tctccgggga cagagtctct agcaacagtg ctgtttggaa ctggatcagg

. Synthetic

. Synthetic

. Synthetic

. Synthetic

_87_
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cagtccccat cgagaggcect cgagtggetg ggaaggacat attacaggtc caaatggtat
tatgattatg cagaatctgt gaaaagtcga atagttatcg acccagacac atccaagaac

caggtctccce tgcagttgaa ttctgtgact cccgaggact cggctatata ttactgtgcea

agaggtggec acattacgga gtttgggetg aatattgacg cttatgatat ttggggccaa

ggggcaatgg tcaccgtctc ttcag

<210> 52

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 52

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

1 5 10

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Arg Val Ser

20 25 30

Ser Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly
35 40 45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Tyr Asp
50 55 60
Glu Ser Val Lys Ser Arg Ile Val Ile Asp Pro Asp Thr Ser
65 70 75
Gln Val Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Ser

85 90

Tyr Tyr Cys Ala Arg Gly Gly His Ile Thr Glu Phe Gly Leu
100 105 110
Asp Ala Tyr Asp Ile Trp Gly Gln Gly Ala Met Val Thr Val
115 120 125
<210> 53
<211> 7
<212> PRT

<213> Artificial Sequence

_88_

Ser Gln
15

Ser Asn

Leu Glu

Tyr Ala

Lys Asn

Ala Ile

95

Asn Ile

Ser Ser

180
240

300

360

385
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 53

Ser Asn Ser Ala Val Trp Asn

1 5

<210> 54

<211> 18

<212> PRT

<213>

Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 54

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Tyr Asp Tyr Ala Glu Ser Val

1 5 10 15

Lys Ser

<210> 55

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 55

Gly Gly His Ile Thr Glu Phe Gly Leu Asn Ile Asp Ala Tyr Asp Ile

1 5 10 15

<210> 56

<211> 307

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 56

gacatccaga tgacccagtc tccgtcectee ctgtcectgecat ctgtaggaga cagagtcacc

_89_

60
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atctcttgcc gggcacagag ccttagcage tacttacatt ggtatcagca gaaaccaggg

caacccccta aactcctgat ctatgetgeca accactttge aaagtggggt cccatcacgg

ttcagtggta gtggatctgg gacagatttc actctcacca tcagtacttt ccaagctgaa

gatgttgcca cttactattg tcaacagagt cggacgttcg gccaagggac caaggtggag

atcaaac
<210> 57
<211> 102
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 57
Asp Ile Gln Met Thr Gln Ser
1 5
Asp Arg Val Thr Ile Ser Cys
20

His Trp Tyr Gln GIn Lys Pro

35

Ala Ala Thr Thr Leu Gln Ser

50 95
Gly Ser Gly Thr Asp Phe Thr
65 70
Asp Val Ala Thr Tyr Tyr Cys

85

Thr Lys Val Glu Ile Lys

100

<210> 58
<211> 10
<212> PRT

<213> Artificial Sequence

Pro Ser Ser

10

Arg Ala Gln

25

Gly Gln Pro

40

Gly Val Pro

Leu Thr Ile

Gln Gln Ser
90

Leu Ser Ala Ser Val Gly
15
Ser Leu Ser Ser Tyr Leu
30

Pro Lys Leu Leu Ile Tyr

45
Ser Arg Phe Ser Gly Ser
60
Ser Thr Phe Gln Ala Glu
75 80
Arg Thr Phe Gly GIn Gly

95

<220><223> Description of Artificial Sequence: Synthetic

peptide

_90_
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<400> 58

Arg Ala Gln Ser Leu Ser Ser Tyr Leu His
1 5 10
<210> 59

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 59
Ala Ala Thr Thr Leu Gln Ser
1 5
<210> 60
<211> 5
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 60
Gln Gln Ser Arg Thr
1 5
<210> 61
<211> 385
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

polynucleotide

<400> 61

Synthetic

Synthetic

Synthetic

caggtacagc tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctcteccte

acctgtgtca tctccggaga cactgtctct agcaacagag ctacttggaa ttggatgagg

cagtccccat tgagaggcect tgagtggcetg ggaaggacat actacaggtc caagtggtat

aatgattacg cagtttctgt gaaaagtcga gtagtcatca acccagacac atccaagaac

caagtctccc tgcagttgaa cactgtgact cccgatgact cgggtgtata cttttgtgea

_91_
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agaggtggcc acatcacggt ctttggagtg aatattgacg cttttgacat ctggggcectce 360
gggacaaagg tcaccgtctc ttcag 385
<210> 62

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 62

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

1 5 10 15

Thr Leu Ser Leu Thr Cys Val Ile Ser Gly Asp Thr Val Ser Ser Asn
20 25 30
Arg Ala Thr Trp Asn Trp Met Arg Gln Ser Pro Leu Arg Gly Leu Glu
35 40 45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala
50 95 60
Val Ser Val Lys Ser Arg Val Val Ile Asn Pro Asp Thr Ser Lys Asn

65 70 75 80

GIn Val Ser Leu Gln Leu Asn Thr Val Thr Pro Asp Asp Ser Gly Val
85 90 95
Tyr Phe Cys Ala Arg Gly Gly His Ile Thr Val Phe Gly Val Asn Ile
100 105 110
Asp Ala Phe Asp Ile Trp Gly Leu Gly Thr Lys Val Thr Val Ser Ser
115 120 125
<210> 63
<211> 7
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 63

_92_
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Ser Asn Arg Ala Thr Trp Asn

1 5

<210> 64

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 64

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Val Ser Val

1 5 10 15

Lys Ser

<210> 65

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 65

Gly Gly His Ile Thr Val Phe Gly Val Asn Ile Asp Ala Phe Asp Ile
1 5 10 15
<210> 66

<211> 310

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 66

gacatccagg tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagagttacc 60
atctcttgec gggcaagtca gagacttaat agttatctac attggtatca gcagacacca 120
gggcaagcecc cgaagetget gatctatgeca acgtccactt tgcaaagtgg ggtctcacca 180
agattcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag tctccaacct 240

_93_

10-2501920



oin
1]
Jm
el

gaagatgttg caacttacta ctgtcaattg agtcggacgt tcggccacgg gaccaaggtt 300
gaaatcaaac 310
<210> 67

<211> 103

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 67

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

1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Arg Leu Asn Ser Tyr
20 25 30
Leu His Trp Tyr Gln Gln Thr Pro Gly Gln Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Thr Ser Thr Leu Gln Ser Gly Val Ser Pro Arg Phe Ser Gly
50 95 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 Gln Leu Ser Arg Thr Phe Gly His
85 90 95
Gly Thr Lys Val Glu Ile Lys
100
<210> 68
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 68
Arg Ala Ser Gln Arg Leu Asn Ser Tyr Leu His
1 5 10

<210> 69

_94_
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<211> 7
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

peptide
<400> 69
Ala Thr Ser Thr Leu Gln Ser
1 5
<210> 70
<211> 5
<212> PRT

<213> Artificial Sequence

. Synthetic

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 70
Gln Leu Ser Arg Thr
1 5
<210> 71
<211> 385
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 71

caggtacagc tgcagcagtc aggtccagga ctggtgaagce cctcgcagac

acctgtgtca tctccggaga cactgtctct agcaacagag ctacttggaa

cagtccccat tgagaggcect tgagtggetg ggaaggacat actacaggtc

aatgattacg cagtttctgt gaaaagtcga gtagtcatca acccagacac

caagtctccc tgcagttgaa cactgtgact cccgatgact cgggtgtata

agaggtggec acatcacggt ctttggagtg aatattgacg cttttgacat

gggacaaagg tcaccgtctc ttcag
<210> 72

<211> 128

_95_

ccteteecte

ttggatgagg
caagtggtat
atccaagaac
cttttgtgca

ctggggcctce
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<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 72
GIn Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15
Thr Leu Ser Leu Thr Cys Val Ile Ser Gly Asp Thr Val Ser Ser Asn
20 25 30
Arg Ala Thr Trp Asn Trp Met Arg Gln Ser Pro Leu Arg Gly Leu Glu
35 40 45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala

50 55 60
Val Ser Val Lys Ser Arg Val Val Ile Asn Pro Asp Thr Ser Lys Asn
65 70 75 80
GIn Val Ser Leu Gln Leu Asn Thr Val Thr Pro Asp Asp Ser Gly Val
85 90 95
Tyr Phe Cys Ala Arg Gly Gly His Ile Thr Val Phe Gly Val Asn Ile
100 105 110

Asp Ala Phe Asp Ile Trp Gly Leu Gly Thr Lys Val Thr Val Ser Ser

115 120 125
<210> 73
<211> 7
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 73
Ser Asn Arg Ala Thr Trp Asn
1 5
<210> 74

<211> 18

_96_
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<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 74

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Val Ser Val

1 5 10 15

Lys Ser

<210> 75

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 75

Gly Gly His Ile Thr Val Phe Gly Val Asn Ile Asp Ala Phe Asp Ile

1 5 10 15

<210> 76

<211> 310

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 76
gacatccaga tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagagttacc 60
atctcttgec gggcaagtca gagacttaat agttatctac attggtatca gcagacacca 120
gggcaagccc cgaagctget gatctatgca acgtccactt tgcaaagtgg ggtctcacca 180
agattcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag tctccaacct 240
gaagatgttg caacttacta ctgtcaattg agtcggacgt tcggccacgg gaccaaggtg 300
gaaatcaaac 310
<210> 77
<211> 103

_97_
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<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 77

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
1 5 10
Asp Arg Val Thr Ile Ser Cys Arg Ala Ser

20 25
Leu His Trp Tyr Gln Gln Thr Pro Gly Gln
35 40

Tyr Ala Thr Ser Thr Leu Gln Ser Gly Val

50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Leu
85 90
Gly Thr Lys Val Glu Ile Lys
100
<210> 78
<211> 11
<212> PRT

<213> Artificial Sequence

Leu Ser Ala Ser Val Gly
15
Gln Arg Leu Asn Ser Tyr
30
Ala Pro Lys Leu Leu Ile
45
Ser Pro Arg Phe Ser Gly

60

Ile Ser Ser Leu Gln Pro
75 80
Ser Arg Thr Phe Gly His

95

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 78

Arg Ala Ser Gln Arg Leu Asn Ser Tyr Leu

1 5 10
<210> 79

211> 7

<212> PRT

<213> Artificial Sequence

His

_98_
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<220><223> Description of Artificial Sequence
peptide

<400> 79

Ala Thr Ser Thr Leu Gln Ser

1 5

<210> 80

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 80

Gln Leu Ser Arg Thr

1 5

<210> 81

<211> 385

<212> DNA

<213> Artificial Sequence

<220

. Synthetic

. Synthetic

><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 81

caagtagagc tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctctcactce

acctgtgcca tctccgggga cagtgtctcect agcaacagtg ctacttggaa ctggatcagg

cagtccccat cgagaggcect tgagtggetg ggaaggacat actacaggtc caagtggtat

aatgattatg cagattttct gaaaaggcga ataaccatca atccagacac atccaacaac

gaggtctccce tgeggetgac ctetgtgact cccgacgaca cggetttgta ttactgtgea

agaggtggec acattacggt gtttggagtg aatattgacg cctttgacgt ctggggccaa

gggacaatgg ccaccgtctc ttcag
<210> 82

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

. Synthetic

_99_
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polypeptide
<400> 82
GIn Val Glu Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro
1 5 10
Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser
20 25 30

Ser Ala Thr Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly

35 40 45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp
50 55 60
Asp Phe Leu Lys Arg Arg Ile Thr Ile Asn Pro Asp Thr Ser
65 70 75
Glu Val Ser Leu Arg Leu Thr Ser Val Thr Pro Asp Asp Thr
85 90

Tyr Tyr Cys Ala Arg Gly Gly His Ile Thr Val Phe Gly Val

100 105 110
Asp Ala Phe Asp Val Trp Gly Gln Gly Thr Met Ala Thr Val
115 120 125
<210> 83
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 83

Ser Asn Ser Ala Thr Trp Asn

1 5

<210> 84

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

- 100 -

Ser
15

Ser

Leu

Tyr

Asn

95

Asn

Ser

Asn

Asn
80

Leu

Ser
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peptide
<400> 84
Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Asp Phe Leu
1 5 10 15

Lys Arg

<210> 85

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 85

Gly Gly His Ile Thr Val Phe Gly Val Asn Ile Asp Ala Phe Asp Val

1 5 10 15

<210> 86

<211> 310

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 86

gacatccagg tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagaatcacc 60
atctcttgec ggacaagtca gagccttagg agctatttac attggtatca gcaaaaacca 120
gggaaagccc ctaagctcect gatctatget tcatccactt tacaaagtgg ggtcccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcaa tctccaacct 240
gaagattttg caacttacta ctgtcaactg agtcggacgt tcggccaagg gaccaaggtt 300
gaaatcaaac 310
<210> 87

<211> 103

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

- 101 -
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polypeptide
<400> 87
Asp Ile Gln

Val Thr GIn Ser Pro Ser Ser

1 5 10

Asp Arg Ile Thr Ile Ser Cys Arg Thr Ser

20 25

Leu His Trp Tyr Gln Gln Lys Pro Gly Lys

35 40

Tyr Ala Ser Ser Thr Leu Gln Ser Gly Val

50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Leu

85 90
Gly Thr Lys Val Glu Ile Lys
100

<210> 88

<211> 11

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 88

Arg Thr Ser Gln Ser Leu Arg Ser Tyr Leu His

1 5 10

<210> 89

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 89

Ala Ser Ser Thr Leu Gln Ser

oin
]
Jm
el

Leu Ser Ala Ser Val Gly

15

Gln Ser Leu Arg Ser Tyr

30

Ala Pro Lys Leu Leu Ile

45

Pro Ser Arg Phe Ser Gly
60

Ile Ser Asn Leu Gln Pro

80

Ser Arg Thr Phe Gly Gln

95

. Synthetic

. Synthetic

- 102 -
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1 5

<210> 90

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 90

Gln Leu Ser Arg Thr

1 5

<210> 91

<211> 385

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 91

caggtacagc tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctctcactce 60
acctgtgcca tctccgggga cagtgtctcect agcaacagtg ctacttggaa ctggatcagg 120
cagtccccat cgagaggcect tgagtggetg ggaaggacat actacaggtc caagtggtat 180
aatgattatg cagattttct gaaaaggcga ataaccatca atccagacac atccaacaac 240
gaggtctcce tgeggetgac ctetgtgact cccgacgaca cggetttgta ttactgtgea 300
agaggtggec acattacggt gtttggagtg aatattgacg cctttgacgt ctggggccaa 360
gggacaatgg tcaccgtctc ttcag 385
<210> 92

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 92

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

- 103 -
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15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn

20 25

Ser Ala Thr Trp Asn Trp Ile Arg Gln Ser
35 40

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys

50 55

30

Pro Ser Arg Gly Leu Glu

45

Trp Tyr Asn Asp Tyr Ala

60

Asp Phe Leu Lys Arg Arg Ile Thr Ile Asn Pro Asp Thr Ser Asn Asn

65 70 75

Glu Val Ser Leu Arg Leu Thr Ser Val Thr
85 90
Tyr Tyr Cys Ala Arg Gly Gly His Ile Thr
100 105
Asp Ala Phe Asp Val Trp Gly Gln Gly Thr
115 120
<210> 93
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

peptide

<400> 93

Ser Asn Ser Ala Thr Trp Asn

1 5

<210> 94

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 94

80

Pro Asp Asp Thr Ala Leu

95

Val Phe Gly Val Asn Ile

110

Met Val Thr Val Ser Ser

125

. Synthetic

. Synthetic

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Asp Phe Leu

- 104 -
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Lys Arg

<210> 95

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 95

Gly Gly His Ile Thr Val Phe Gly Val Asn Ile Asp Ala Phe Asp Val
1 5 10 15
<210> 96

<211> 310

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 96

gacatccaga tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagaatcacc 60
atctcttgec ggacaagtca gagccttagg agcectatttac attggtatca gcaaaaacca 120
gggaaagccc ctaagctcect gatctatget tcatccactt tacaaagtgg ggtcccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcaa tctccaacct 240
gaagattttg caacttacta ctgtcaactg agtcggacgt tcggccaagg gaccaaggtg 300
gagatcaaac 310
<210> 97

<211> 103

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 97

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

- 105 -
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Asp Arg Ile Thr Ile Ser Cys Arg Thr Ser
20 25

Leu His Trp Tyr Gln Gln Lys Pro Gly Lys

35 40

Tyr Ala Ser Ser Thr Leu Gln Ser Gly Val

50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Leu

85 90
Gly Thr Lys Val Glu Ile Lys
100
<210> 98
<211> 11
<212> PRT

<213> Artificial Sequence

oin
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15

Gln Ser Leu Arg Ser Tyr

30

Ala Pro Lys Leu Leu Ile

45

Pro Ser Arg Phe Ser Gly

Ile Ser Asn Leu GIn Pro

80

Ser Arg Thr Phe Gly Gln

95

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 98
Arg Thr Ser Gln Ser Leu Arg Ser Tyr Leu His
1 5 10
<210> 99
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 99
Ala Ser Ser Thr Leu Gln Ser
1 5

<210> 100

- 106 -
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<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 100

GIn Leu Ser Arg Thr

1 5

<210> 101

<211> 384

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 101
caggtccagc tgcagcagag cggceccccgga ctggtcaage cttcacagac actgagectg 60
acatgcgcca ttagcggaga tagcgtgagce tcctacaatg ccgtgtggaa ctggatcagg 120
cagtctccaa gtcgaggact ggagtggcectg ggacgaacat actatagatc cgggtggtac 180
aatgactatg ctgaatcagt gaaaagccga attactatca accccgatac ctccaagaat 240
cagttctctc tgcagctgaa cagtgtgacc cctgaggaca cagcecgtgta ctactgegec 300
agaagcggcec atatcaccgt ctttggegtc aatgtggatg ctttcgatat gtgggggcag 360
gggactatgg tcaccgtgtc aagc 384
<210> 102
<211> 128
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 102

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

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Tyr

20 25 30

- 107 -
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Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu
35 40 45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala

50 55 60
Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65 70 75 80
GIn Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 95
Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val
100 105 110

Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120 125

<210> 103

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 103

Ser Tyr Asn Ala Val Trp Asn

1 5

<210> 104

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 104

Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala Glu Ser Val

1 5 10 15

Lys Ser

- 108 -
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<210> 105

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 105

Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10 15

<210> 106

<211> 309

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 106
gatattcaga tgacccagag cccttccage ctgtcecegett cagtggggga tcgagtgacce 60
attacctgcc gaaccagcca gagcctgagce tcctacacge actggtatca gcagaagcecc 120
ggcaaagccc ctaagcetget gatctacgece gettctagtce ggetgtecgg agtgccaage 180
cggttctceg gatctgggag tggaaccgac tttaccctga caatttcaag cctgcagcecc 240
gaggatttcg ctacatacta ctgtcagcag agcagaactt tcgggcaggg cactaaggtg 300
gagatcaaa 309
<210> 107
<211> 103
<212> PRT

<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 107

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

Asp Arg Val Thr Ile Thr Cys Arg Thr Ser Gln Ser Leu Ser Ser Tyr

20 25 30

- 109 -
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Thr His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Arg Leu Ser 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 Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln
85 90 95
Gly Thr Lys Val Glu Ile Lys
100
<210> 108
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 108

Arg Thr Ser Gln Ser Leu Ser Ser Tyr Thr His

1 5 10

<210> 109

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 109

Ala Ala Ser Ser Arg Leu Ser

1 5

<210> 110

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

- 110 -
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peptide
<400> 110
Gln Gln Ser Arg Thr
1 5
<210> 111
<211> 384
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide
<400> 111
caggtccagc tgcagcagag cggecccegga
acatgcgcca ttagcggaga tagcgtgage
cagtctccaa gtcgaggact ggagtggcetg
aatgactatg ctgaatcagt gaaaagccga
cagttctctc tgcagctgaa cagtgtgacc

agaagcggcec atatcaccgt ctttggegtce

gggactatgg tcaccgtgtc aagc
<210> 112
<211> 128
<212> PRT

<213> Artificial Sequence

ctggtcaagc
tcctacaatg
ggacgaacat
attactatca
cctgaggaca

aatgtggatg

cttcacagac
ccgtgtggaa
actatagatc
accccgatac
cagccgtgta

ctttcgatat

actgagcctg
ctggatcagg
cgggtggtac
ctccaagaat
ctactgcgcc

gtgggggcag

<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 112

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

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Tyr
20 25 30

Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu

35 40 45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala

-111 -
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50 55 60
Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65 70 75 80
GIn Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 95

Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105 110
Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120 125
<210> 113
<211> 7
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 113
Ser Tyr Asn Ala Val Trp Asn
1 5
<210> 114
<211> 18
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 114
Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala Glu Ser Val
1 5 10 15

Lys Ser

<210> 115
<211> 16
<212> PRT

<213> Artificial Sequence

- 112 -
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 115

Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10 15

<210> 116

<211> 309

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 116
gatattcaga tgacccagag cccttccage ctgtcececgett cagtggggga tcgagtgacce 60
attacctgcc gaaccagcca gagcctgagce tcctacacge actggtatca gcagaagcecc 120
ggcaaagccc ctaagcetget gatctacgece gettctagtce gggggtcecgg agtgccaage 180
cggttctceg gatctgggag tggaaccgac tttaccctga caatttcaag cctgcagcecc 240
gaggatttcg ctacatacta ctgtcagcag agcagaactt tcgggcaggg cactaaggtg 300
gagatcaaa 309
<210> 117
<211> 103
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 117

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Thr Ser Gln Ser Leu Ser Ser Tyr

20 25 30
Thr His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

Tyr Ala Ala Ser Ser Arg Gly Ser Gly Val Pro Ser Arg Phe Ser Gly

- 113 -
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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 Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln
85 90 95
Gly Thr Lys Val Glu Ile Lys
100
<210> 118
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 118

Arg Thr Ser Gln Ser Leu Ser Ser Tyr Thr His

1 5 10

<210> 119

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 119

Ala Ala Ser Ser Arg Gly Ser

1 5

<210> 120

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 120

Gln Gln Ser Arg Thr

- 114 -
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1 5

<210> 121

<211> 384

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 121

caggtccagc tgcagcagag cggceccccgga ctggtcaage cttcacagac a

acatgcgcca ttagcggaga tagcgtgage tcctacaatg ccgtgtggaa c

cagtctccaa gtcgaggact ggagtggctg ggacgaacat actatagatc c

aatgactatg ctgaatcagt gaaaagccga attactatca accccgatac c

cagttctctc tgcagctgaa cagtgtgacc cctgaggaca cagecgtgta ¢

S550dl 10-2501920

ctgagectg 60
tggatcagg 120
gggtggtac 180

tccaagaat 240

tactgcgcce 300

agaagcggcec atatcaccgt ctttggegtc aatgtggatg ctttcgatat gtgggggcag 360

gggactatgg tcaccgtgtc aagc

<210> 122

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 122
GIn Val Gln Leu GIn Gln Ser Gly Pro Gly Leu Val Lys Pro

1 5 10

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

65 70 75

- 115 -

384

Ser Gln

15

Ser Tyr

Leu Glu

Tyr Ala

Lys Asn

80



Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro G

85 90

lu Asp Thr Ala Val

95

Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105

110

Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 123
<211> 7
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

peptide

<400> 123

Ser Tyr Asn Ala Val Trp Asn

1 5

<210> 124

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 124

125

. Synthetic

. Synthetic

Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala Glu Ser Val

1 5 10

Lys Ser

<210> 125

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

peptide

<400> 125

15

. Synthetic

- 116 -
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Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10
<210> 126
<211> 309
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 126

gatattcaga tgacccagag cccttccage ctgtcecegett cagtggggga tcgagtgacce
attacctgcc gaaccagcca gagcctgagce tcctacgacc actggtatca gcagaagcecc

ggcaaagccc ctaagctget gatctacgec gettctagtce ggetgtecgg agtgccaage

cggttctccg gatctgggag tggaaccgac tttaccctga caatttcaag cctgcagcecc

gaggatttcg ctacatacta ctgtcagcag agcagaactt tcgggcaggg cactaaggtg

gagatcaaa
<210> 127
<211> 103
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 127
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Thr Ser
20 25
Asp His Trp Tyr Gln Gln Lys Pro Gly Lys
35 40
Tyr Ala Ala Ser Ser Arg Leu Ser Gly Val
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70

Leu Ser Ala Ser

GIn Ser Leu Ser
30
Ala Pro Lys Leu
45
Pro Ser Arg Phe
60
Ile Ser Ser Leu

75

- 117 -
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15

Ser Tyr
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Ser Gly

Gln Pro

80

60
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180

240

300
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Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln

85 90 95
Gly Thr Lys Val Glu Ile Lys
100
<210> 128
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 128
Arg Thr Ser Gln Ser Leu Ser Ser Tyr Asp His
1 5 10
<210> 129
<211> 7
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 129

Ala Ala Ser Ser Arg Leu Ser

1 5

<210> 130

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 130

Gln Gln Ser Arg Thr

1 5

<210> 131

<211> 384

<212> DNA

- 118 -
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<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 131
caggtccagc tgcagcagag cggceccccgga ctggtcaage cttcacagac actgagectg 60
acatgcgcca ttagcggaga tagcgtgagce tccaacaatg ccgtgtggaa ctggatcagg 120
cagtctccaa gtcgaggact ggagtggctg ggacgaacat actatagatc caagtggtac 180
aatgactatg ctgaatcagt gaaaagccga attactatca accccgatac ctccaagaat 240
cagttctctc tgcagctgaa cagtgtgacc cctgaggaca cagecgtgta ctactgegec 300
agaagcggcec atatcaccgt ctttggegtc aatgtggatg ctttcgatat gtgggggcag 360
gggaccacag tcaccgtcte ctca 384
<210> 132
<211> 128
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 132
GIn Val Gln Leu GIn Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15
Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn
20 25 30
Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu
35 40 45

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala

50 55 60
Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65 70 75 80
GIn Phe Ser Leu GIn Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 95
Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105 110

- 119 -
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Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115 120 125

<210> 133

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 133

Ser Asn Asn Ala Val Trp Asn

1 5

<210> 134

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 134

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Glu Ser Val

1 5 10 15

Lys Ser

<210> 135

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 135

Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10 15

<210> 136

<211> 309

-120 -
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<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 136
gatattcaga tgacccagag cccttccage ctgtcecegett cagtggggga tcgagtgacce 60
attacctgcc gaaccagcca gagcctgagce tcctacacge actggtatca gcagaagcecc 120
ggcaaagccce ctaagcetget gatctacgece gettctagtce ggetgtceegg agtgccaage 180
cggttctceg gatctgggag tggaaccgac tttaccctga caatttcaag cctgcagcecc 240
gaggatttcg ctacatacta ctgtcagcag agcagaactt tcgggcaggg cactaaggtg 300
gagatcaaa 309
<210> 137
<211> 103
<212> PRT

<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

polypeptide

<400> 137

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 Arg Thr Ser Gln Ser Leu Ser Ser Tyr

20 25 30
Thr His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Arg Leu Ser 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 Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln
85 90 95

Gly Thr Lys Val Glu Ile Lys

100

-121 -
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<210> 138
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 138

Arg Thr Ser Gln Ser Leu Ser Ser Tyr Thr His

1 5 10
<210> 139

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 139
Ala Ala Ser Ser Arg Leu Ser
1 5
<210> 140
<211> 5
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 140
Gln Gln Ser Arg Thr
1 5
<210> 141
<211> 384
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

polynucleotide

Synthetic

Synthetic

Synthetic

Synthetic

- 122 -
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<400> 141
caggtccagc tgcagcagag cggceccccgga ctggtcaage cttcacagac actgagectg 60
acatgcgcca ttagcggaga tagcgtgagce tccaacaatg ccgtgtggaa ctggatcagg 120
cagtctccaa gtcgaggact ggagtggctg ggacgaacat actatagatc caagtggtac 180
aatgactatg ctgaatcagt gaaaagccga attactatca accccgatac ctccaagaat 240
cagttctctc tgcagctgaa cagtgtgacc cctgaggaca cagecgtgta ctactgegec 300
agaagcggcec atatcaccgt ctttggegtc aatgtggatg ctttcgatat gtgggggcag 360
gggaccacag tcaccgtctc ctca 384
<210> 142
<211> 128
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 142

Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn

20 25 30

Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu

35 40 45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala
50 55 60
Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65 70 75 80
Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
85 90 95

Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100 105 110
Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120 125

<210> 143

- 123 -
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<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 143

Ser Asn Asn Ala Val Trp Asn

1 5

<210> 144

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 144
Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Glu Ser Val
1 5 10 15

Lys Ser

<210> 145

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 145

Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met

1 5 10 15

<210> 146

<211> 309

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

- 124 -
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polynucleotide

<400> 146
gatattcaga tgacccagag cccttccage ctgtcecegett cagtggggga tcgagtgacce 60
attacctgcc gaaccagcca gagcctgagy tcctacacge actggtatca gcagaagccc 120
ggcaaagccce ctaagcetget gatctacgec gettctagtce gggggtcecgg agtgccaage 180
cggttctceg gatctgggag tggaaccgac tttaccctga caatttcaag cctgcagcecc 240
gaggatttcg ctacatacta ctgtcagcag agcagaactt tcgggcaggg cactaaggtg 300
gagatcaaa 309
<210> 147
<211> 103
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 147
Asp Ile Gln Met Thr Gln Ser
1 5
Asp Arg Val Thr Ile Thr Cys
20
Thr His Trp Tyr Gln Gln Lys

35

Pro Ser Ser

10

Arg Thr Ser
25

Pro Gly Lys

40

Tyr Ala Ala Ser Ser Arg Gly Ser Gly Val

50 95
Ser Gly Ser Gly Thr Asp Phe
65 70
Glu Asp Phe Ala Thr Tyr Tyr

85
Gly Thr Lys Val Glu Ile Lys
100

<210> 148
<211> 11

<212> PRT

Thr Leu Thr

Leu Ser Ala Ser Val Gly

15

Gln Ser Leu Ser Ser Tyr

30

Ala Pro Lys Leu Leu Ile

45

Pro Ser Arg Phe Ser Gly

Ile Ser Ser Leu Gln Pro

80

Cys Gln GIn Ser Arg Thr Phe Gly Gln

90

95

- 125 -
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 148
Arg Thr Ser Gln Ser Leu Ser Ser Tyr Thr His
1 5 10
<210> 149
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 149
Ala Ala Ser Ser Arg Gly Ser
1 5
<210> 150
<211> 5
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide

<400> 150

Gln Gln Ser Arg Thr

1 5

<210> 151

<211> 384

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
polynucleotide

<400> 151

caggtccagc tgcagcagag cggceccccgga ctggtcaage cttcacagac actgagectg

acatgcgcca ttagcggaga tagcgtgagce tccaacaatg ccgtgtggaa ctggatcagg
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Synthetic

Synthetic

Synthetic

. Synthetic

60

120
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cagtctccaa gtcgaggact ggagtggctg ggacgaacat actatagatc caagtggtac

aatgactatg ctgaatcagt gaaaagccga attactatca accccgatac ctccaagaat

cagttctctc tgcagctgaa cagtgtgacc cctgaggaca cagecgtgta ctactgegec

agaagcggcec atatcaccgt ctttggegtc aatgtggatg ctttcgatat gtgggggcag

gggaccacag tcaccgtctc ctca
<210> 152
<211> 128
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 152
GIn Val Gln Leu GIn Gln Ser Gly Pro Gly Leu

1 5 10

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp
20 25
Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro
35 40
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp
50 95
Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro

65 70 75

GIn Phe Ser Leu Gln Leu Asn Ser Val Thr Pro
85 90
Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val
100 105
Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Thr
115 120

<210> 153

<211> 7

<212> PRT

<213> Artificial Sequence

Val Lys Pro Ser

15

Ser Val Ser Ser
30
Ser Arg Gly Leu
45
Tyr Asn Asp Tyr
60

Asp Thr Ser Lys

Glu Asp Thr Ala
95
Phe Gly Val Asn
110
Val Thr Val Ser

125

- 127 -
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Asn

80
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Val
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180
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 153

Ser Asn Asn Ala Val Trp Asn

1 5

<210> 154

<211> 18

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 154

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala Glu Ser Val

1 5 10 15

Lys Ser

<210> 155

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 155
Ser Gly His Ile Thr Val Phe Gly Val Asn Val Asp Ala Phe Asp Met
1 5 10 15
<210> 156
<211> 309
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
polynucleotide
<400> 156

gatattcaga tgacccagag cccttccage ctgtcecegett cagtggggga tcgagtgacc

- 128 -

60
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attacctgcc gaaccagcca gagcctgagce tcctacctge actggtatca gcagaagcecc 120
ggcaaagccce ctaagcetget gatctacgec gettctagtce tgcagtceccgg agtgccaage 180
cggttctceg gatctgggag tggaaccgac tttaccctga caatttcaag cctgcagcecc 240
gaggatttcg ctacatacta ctgtcagcag agcagaactt tcgggcaggg cactaaggtg 300
gagatcaaa 309
<210> 157
<211> 103
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 157
Asp Ile Gln Met Thr Gln Ser

1 5

Asp Arg Val Thr Ile Thr Cys
20
Leu His Trp Tyr Gln Gln Lys
35
Tyr Ala Ala Ser Ser Leu Gln
50 95
Ser Gly Ser Gly Thr Asp Phe

65 70

Glu Asp Phe Ala Thr Tyr Tyr
85
Gly Thr Lys Val Glu Ile Lys
100
<210> 158
<211> 11
<212> PRT

<213> Artificial Sequence

Pro Ser Ser

10

Arg Thr Ser

25

Pro Gly Lys

40

Ser Gly Val

Thr Leu Thr

Leu Ser Ala Ser Val Gly

15

Gln Ser Leu Ser Ser Tyr
30
Ala Pro Lys Leu Leu Ile
45
Pro Ser Arg Phe Ser Gly
60
Ile Ser Ser Leu Gln Pro

75 80

Cys Gln Gln Ser Arg Thr Phe Gly Gln

90

95

<220><223> Description of Artificial Sequence: Synthetic

peptide
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<400> 158

Arg Thr Ser Gln Ser Leu Ser Ser Tyr Leu His
1 5 10
<210> 159

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 159
Ala Ala Ser Ser Leu Gln Ser
1 5
<210> 160
<211> 5
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 160
Gln Gln Ser Arg Thr
1 5
<210> 161
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<220><221> MOD_RES
<222> (2)..(2)
<223> Asn or Tyr
<220><221> MOD_RES

<222> (3)..(3)

<223> Asn, Ser or Arg

Synthetic

Synthetic

Synthetic
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<220><221> MOD_RES

<222> (5)..(5)

<223> Val or Thr

<400> 161

Ser Xaa Xaa Ala Xaa Trp Asn

1 5

<210> 162

<211> 17

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<220><221> MOD_RES

<222> (7)..(7)

<223> Lys or Gly

<220><221> MOD_RES

<222> (10)..(10)

<223> Asn or Tyr

<220><221> MOD_RES

<222> (14)..(14)

<223> Glu, Val or Asp

<220><221> MOD_RES

<222> (15)..(15)

<223>

Ser or Phe

<220><221> MOD_RES

<222> (16)..(16)

<223> Val or Leu

<400> 162

Arg Thr Tyr Tyr Arg Ser Xaa Trp Tyr Xaa Asp Tyr Ala Xaa Xaa Xaa

1 5 10 15

Lys

<210> 163

<211> 16
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<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<220><221> MOD_RES

<222> (1)..(1D)

<223> Ser or Gly

<220><221> MOD_RES

<222> (6)..(6)

<223> Val or Glu

<220><221> MOD_RES

<222> (9)..(9)

<223> Val or Leu

<220><221> MOD_RES

<222> (11)..(11)

<223> Val or Ile

<220><221> MOD_RES

<222> (14)..(14)

<223> Phe or Tyr

<220><221> MOD_RES

<222> (16)..(16)

<223> Met, Ile or Val

<400> 163

Xaa Gly His Ile Thr Xaa Phe Gly Xaa Asn Xaa Asp Ala Xaa Asp Xaa

1 5 10 15

<210> 164

<211> 11

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<220><221> MOD_RES

<222> (2)..(2)

- 132 -



<223> Thr, Ala or absent

<220><221> MOD_RES

<222> (3)..(3)

<223> Ser or Ala

<220><221> MOD_RES

<222> (5)..(5)

<223> Ser or Arg

<220><221> MOD_RES

<222> (7)..(7)

<223> Ser, Asn or Arg

<220><221> MOD_RES

<222> (10)..(10)

<223> Leu, Thr or Asp

<400> 164

Arg Xaa Xaa Gln Xaa Leu Xaa Ser Tyr Xaa His

1 5 10

<210> 165

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<220

><221> MOD_RES
<222> (2)..(2)
<223> Ala, Thr or Ser
<220><221> MOD_RES
<222> (3)..(4)
<223> Ser or Thr
<220><221> MOD_RES
<222> (5)..(5)
<223> Leu or Arg
<220><221> MOD_RES
<222> (6)..(6)

<223> Gln, Leu or Gly
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<400> 165

Ala Xaa Xaa Xaa Xaa Xaa Ser

1 5

<210> 166

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<220><221> MOD_RES

<222> (2)..(2)

<223> Gln or Leu

<400> 166

Gln Xaa Ser Arg Thr

1 5

<210> 167

<211> 128

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 167

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

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn

20 25 30

Asn Ala Val Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu

35 40 45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala
50 55 60
Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65 70 75 80

Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val
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85

90

95

Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val

100

105

110

Asp Ala Phe Asp Met Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115
<210> 168
<211> 103

<212> PRT

120

<213> Artificial Sequence

125

<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<400> 168
Asp Ile Gln Met Thr
1 5

Asp Arg Val Thr Ile

20
Leu His Trp Tyr Gln
35
Tyr Ala Ala Ser Ser
50
Ser Gly Ser Gly Thr
65

Glu Asp Phe Ala Thr

85
Gly Thr Lys Val Glu
100
<210> 169
<211> 221
<212> PRT

Gln Ser Pro Ser Ser
10

Thr Cys Arg Thr Ser

25
Gln Lys Pro Gly Lys
40
Leu Gln Ser Gly Val
95
Asp Phe Thr Leu Thr

70

Leu Ser Ala Ser Val Gly

15

Gln Ser Leu Ser Ser Tyr

30

Ala Pro Lys Leu Leu Ile

45

Pro Ser Arg Phe Ser Gly

60

Ile Ser Ser Leu Gln Pro

80

Tyr Tyr Cys Gln GIn Ser Arg Thr Phe Gly Gln

90

Ile Lys

<213> Influenza A virus

<400> 169

95

Gly Ile Phe Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly Trp Glu Gly
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1

5

10

Met Val Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ser

20

Gly GIn Ala Ala

35
Asn Gly Lys Leu
50
Gln Ile Glu Lys
65

Glu Lys Tyr Val

Glu Leu Leu Val

100
Ser Glu Met Asn
115
Asn Ala Glu Asp
130
Asp Asn Ala Cys
145

Val Tyr Arg Asp

Glu Leu Lys Ser
180

Ile Ser Cys Phe

195
Ala Cys Gln Lys
210

<210> 170

<211> 221

<212> PRT

<213> Influenza

Asp Leu Lys

Asn Arg Leu
55
Glu Phe Ser
70
Glu Asp Thr
85

Ala Leu Glu

Lys Leu Phe

Met Gly Asn

135

Ile Gly Ser
150

Glu Ala Leu

165

Gly Tyr Lys

Leu Leu Cys

Gly Asn Ile

215

A virus

25

Ser Thr

40

[le Gly

Glu Val

Lys Ile

Asn Gln

105
Glu Arg
120

Gly Cys

Ile Arg

Asn Asn

Asp Trp

185
Val Ala
200

Arg Cys

Gln Ala Ala Ile

Lys Thr Asn Glu
60
Glu Gly Arg Ile
75
Asp Leu Trp Ser
90

His Thr Ile Asp

Thr Lys Lys Gln
125
Phe Lys Ile Tyr
140
Asn Gly Thr Tyr
155

Arg Phe Gln Ile

170

Ile Leu Trp Ile

Leu Leu Gly Phe
205
Asn Ile Cys Ile

220

15
Glu Gly
30

Asn Gln

Lys Phe

Gln Asp

Tyr Asn

95

Leu Thr

110

Leu Arg

His Lys

Asp His

Lys Gly

175
Ser Phe
190

Ile Met
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160
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<400> 170

Gly Ile Phe Gly Ala Ile Ala Gly Phe

1

Met Val

Asn Gly

50

Gln Ile
65

Glu Lys

Glu Leu

Ser Glu

Asn Ala

130
Asp Asn
145

Val Tyr

Glu Leu

Ile Ser

Ala Cys

210

5

Asp Gly Trp Tyr Gly Phe Arg

20
Ala Ala
35

Lys Leu

Glu Lys

Tyr Val

Leu Val

100

Met Asn

115

Glu Asp

Ala Cys

Arg Asp

Lys Ser

180

Cys Phe
195

Gln Lys

<210> 171

<211> 221

Asp Leu Lys

Asn Arg Leu

55

Glu Phe Ser
70

Glu Asp Thr

85

Ala Leu Glu

Lys Leu Phe

Met Gly Asn
135
Ile Gly Ser
150
Glu Ala Leu
165

Gly Tyr Lys

Leu Leu Cys

Gly Asn Ile

215

25
Ser Thr

40

Glu Val

Lys Ile

Asn Gln

105

Glu Arg

120

Gly Cys

Ile Arg

Asn Asn

Asp Trp

185

Val Val
200

Arg Cys

Ile Glu Asn Gly Trp Glu Gly

10

His

Lys

Asp
90

His

Thr

Phe

Asn

Arg

170

Leu

Asn

Gln Asn

Ala Ala

Thr Asn

60

Gly Arg
75

Leu Trp

Thr Ile

Lys Lys

Lys Ile

140
Gly Thr
155

Phe Gln

Leu Trp

Leu Gly

Ile Cys

220

Ser

Ile

Ser

Asp

125

Tyr

Tyr

Phe

205

15
Glu Gly Thr
30

Asn Gln Ile

Lys Phe His

Gln Asp Leu
80
Tyr Asn Ala
95
Leu Thr Asp
110

Leu Arg Glu

His Lys Cys

Asp His Asp
160
Lys Gly Val
175
Ser Phe Ala
190

Ile Met Trp
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<212> PRT

<213> Influenza A virus

<400> 171

Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly Trp Glu Gly
1 5 10 15

Met Ile Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ser Glu Gly Thr

20 25 30
Gly Gln Ala Ala Asp Leu Lys Ser Thr Gln Ala Ala Ile Asp Gln Ile
35 40 45
Asn Gly Lys Leu Asn Arg Val Ile Glu Lys Thr Asn Glu Lys Phe His
50 55 60
Gln Ile Glu Lys Glu Phe Ser Glu Val Glu Gly Arg Ile GIn Asp Leu
65 70 75 80

Glu Lys Tyr Val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala

85 90 95
Glu Leu Leu Val Ala Leu Glu Asn Gln His Thr Ile Asp Leu Thr Asp
100 105 110
Ser Glu Met Asn Lys Leu Phe Glu Lys Thr Arg Arg Gln Leu Arg Glu
115 120 125
Asn Ala Glu Glu Met Gly Asn Gly Cys Phe Lys Ile Tyr His Lys Cys
130 135 140

Asp Asn Ala Cys Ile Glu Ser Ile Arg Asn Gly Thr Tyr Asp His Asp

145 150 155 160
Val Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys Gly Val
165 170 175
Glu Leu Lys Ser Gly Tyr Lys Asp Trp Ile Leu Trp Ile Ser Phe Ala
180 185 190
Ile Ser Cys Phe Leu Leu Cys Val Val Leu Leu Gly Phe Ile Met Trp
195 200 205

Ala Cys Gln Arg Gly Asn Ile Arg Cys Asn Ile Cys Ile

210 215 220
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<210> 172

<211> 221

<212> PRT

<213> Influenza A virus

<400> 172

Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly Trp Glu Gly

1 5 10 15

Met Ile Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ser Glu Gly Thr
20 25 30

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

35 40 45

Asn Gly Lys Leu Asn Arg Val Ile Glu Lys Thr Asn Glu Lys Phe His
50 55 60
Gln Ile Glu Lys Glu Phe Ser Glu Val Glu Gly Arg Ile GIn Asp Leu
65 70 75 80
Glu Lys Tyr Val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala
85 90 95
Glu Leu Leu Val Ala Leu Glu Asn Gln His Thr Ile Asp Leu Thr Asp

100 105 110

Ser Glu Met Asn Lys Leu Phe Glu Lys Thr Arg Arg Gln Leu Arg Glu
115 120 125
Asn Ala Glu Asp Met Gly Asn Gly Cys Phe Lys Ile Tyr His Lys Cys
130 135 140
Asp Asn Ala Cys Ile Glu Ser Ile Arg Asn Gly Thr Tyr Asp His Asp
145 150 155 160
Val Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys Gly Val

165 170 175

Glu Leu Lys Ser Gly Tyr Lys Asp Trp Ile Leu Trp Ile Ser Phe Ala
180 185 190
Ile Ser Cys Phe Leu Leu Cys Val Val Leu Leu Gly Phe Ile Met Trp
195 200 205

Ala Cys Gln Arg Gly Asn Ile Arg Cys Asn Ile Cys Ile
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220
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