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A o 15 ng/kge] WY AU FolFoR QBT uolels Y TRFRAA FoIF A%, AF Fol, ¥
SApE, vpEEa odeuu, Auee, me spdues ge Fuleleade] AT Folst
metel, REE FMAAT. dF S, FuleldzAll B F 19 EE 29 E: 39 Azeh:, o 2

mg/kge] FolFFo® 5 Tk 149 23] FojE = AEHEd & .

R FHoA, Bo] ATE A, B oo ¥ AF vHe s wE Fuy Fold u 2/EE o
Az wolel s 79 A Ei 7Y Fol Fold w, ABFAR ol zo] PPH HH(AF Sol, i

) oMo REE F7HA R

A TN, Bdol AlTE FA Ei= oo T A7 L 0.5 mg/kg WA °F 15 mg/kg W, oE &
o, °F 1 mg/kg, °F 5 mg/kg, °F 7 mg/kg, Hi= °F 10 mg/kg, H= oF 12 mg/kge] Wl ¥8} H= A Fo
FoR #YE EfreEodA Fold AS, 12 (H4) dEd A7 Fold 23 Hlaste], Huo) SUHE

bl Ast ¢S 9F 0.5 mg/kg, 9F 1.0 mg/kg, °F 5 mg/ke,

ok 15 mg/kgﬂ %%‘ Ay FogoR QAEFAA wlolel s Y ERHEEAA FAT
, PFEERA QAR HIE | mrl2 ) e IR Y e toly Ao A Fof g
A=, dE 5o, Il 2AlE oF 2 mg/kgd] FAFLE 59 w149 23] F

H =
0.5 mg/kg, °F 1 omy@,%5my@,ﬂmey@,Eb~$wmy@4EP‘%@%&E%%@}%
QAIEF4A} vlo]g ol 7HHE FE(AE Eo], X
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mg/kg, °F 5 mg/kg, °F 10 mg/kg, =& oF 15 mg/kge] @Y AWy Fojgkoz
O~

B, oaehuE, e, £ vRuuEs ge Fuloly B EE QuelA
BAAE 8060 AEEIH vlaste], AZFAR wlolel o] AAE FR(AE Bol, LRAEE) yuely of
100%9] BEES YZPH, AF Sof, FrtoleizAlE oF 2 ng/kgd] FIFOE 59 Bk 19 23] FTF FolH
= ol aql A wel

]

Fol § wAE AR
[e)

13 2] , 23 2
30, 31, 15, 25, 35, 45, 55, 67, 77, 8F = 1L o)A SHE &
A5 pHdoA, B JfAle &A me ol 9] A b wEAmE | a8 o Aglvu|a | zuju] b
2, e yrguae g2 dgulolgaAe 3 Fold A$-, AZFAR npolE e YE FE(AFE B9,
EIREE)ANA F7HE BE anE AT, dF 59, dufolyaAle gd T B8NS 2Hste AHA F
gy cAdgREd 4 9t}
A5 pHoA, 2 A &A me ol 9] A% dHe wEAmE | w2 EA ) o Aglvu|a ) zhuju) b
2, e yrguae g2 gulolgaAe 3 Fold A$-, AZFAR npolE e YEE FTE(AFE B9,
EIREE)ANA H7HE B3 ans A, dE 59, dloleaAls gg F 72413t £y QAE|
H2d 4 i),
A5 A A, B JRAIY] A T ol Y AF "He FulolyaAet ZFee ALEE A, 5 5E
Aol sl <k 7 mg/kg NA oF 15 mg/kg WY @ Aoy Fojgo g ZRdx} vlolala 73 BE (S
59, LH 5E)o Folstan, HEAME ) vl28A ) cAdgvnE | AUnH|E | e yEod 23 22 gl
ol 2AE BB AFo| e o 2 mg/kegd] FoHoR 59 Fot 1Y 23] AT T} A9 BylE BRI 5
£ AT

5o pEdo A, B oA A = o] g

<
z
g ge gujolelzAlsh Eteie] A1g

DY , 23} g
o adE AgstH, 7ldA @Al e Aol el oF 7 mg/kg WA oF 15 mg/kg Mool @ A
z o ;

o X e
f
fol

ogoz T Fosta, gulolg A, oE o, LAMZE, AUnH|E2, e IEYH|E2E $E A
of s <F 2 mg/kge] FoJFoR 5 Fok 1Y 23 AFF Foldd)
AR oA, o] AlFHE A i ol 9 A dHE AHuy, w7y, 3, JF, £ S
Fojg 5 9la, dnpolgaAlE AT EeE AW FojE £ gl
AE FE oo, snpole]zAE B ATE FA Y Fo] Ao, FAlo], EE Fo Fojgth
AR FHdol A, FA, T oo A A v, W/ wEAM|E, nl2Ead | o MEluR|2 | AyuH =,
T yrguag 2 drlolgads b o e s Fog2 Fod =
A Al E-Q1ZFelx} B HA A7) EQe] T 1 @ I 20 AFTHATE. T 1L oA A F-AZ TR} B HA &
Aol 4 7FH GHHCWR), 2 7HH FG(LCVR), S FRA A4 S (HCDR1, HCDR2 2 HCDR3), A 4
2 A4 49 (LCDR1, LCDR2 % LCDR3), T (HC), E AM(LC)Y olrx=it AE AEAE AASTE. % 2+
oA A1 4 Q1 &<l

ZF<0x} B HA &A|e] HCVR, LCVR, HCDR1, HCDRZ HCDR3, LCDR1, LCDRZ, LCDR3, HC, 2 LCe &
£ AT

3 1ol w opwegk M, Eiz ol wis) Aok 806, Mol 81%, Aol 82%, Aol 83%h, Mol 84%, A
o]k 85%, HolE 86%, ol 87%, HoJE 88%, ZHol% 89%, ol 90%, HoIE 91%, HOJE 92%, ok
93%, Aol 94%, HoI% 956, Mol 96%, Hol= 97%, HoJ= 98%, Hi= H® 9999 ME TIAHE 2 ©

ol AAR e FAR AAL TS HORS EFehE: 49 £ o)) 49 AF wdlo] Lo ATt

(

A5 T A, AZFA B HAS HeolHo=z A3
HCVR o} At M A& g3,

i

A, e olo] e AY dHe Adws 29

o5

)

3 1ol w opwegk M, Bz ol wis) Aok 80%, Mol 81%, Mol 82%, Aol 83%h, Mol 84%, A
o]k 85%, HolE 86%, ol 87%h, HoJE 88%, ZHol% 89%, Holk 90%, HoIE 91%, HOJE 92%, Hol%
93%, Aol 94%, HoI% 956, HolkE 96%, Hol= 97%, HoJ= 98%, Hi= H® 9999 ME TIAE 2 ©

of dAAom FARE MES T8 LORS 3k 9 e ol e 2 o] el Algdt.
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AR FEANAN, AEFAA B HAY FolAom Ajtel= A, £ ol Y A9 dde A4dds 109
LCVR otv]=Ait M ds EHgitt.

Q% FAANA, ABFAA B
HCVR/LCVR opw] =2t A

A Fdoold, dEd A e FY AF dHe 03E stk
(a) MEWE 49] ofn b A ES ZH= HCDRL =M
(b) AgW= 6°] ofv]At DS 2E= HCDR2 =15
(c) AEWS 89 olmiat AE-S Zb= HCDR3 E=w|<l;
() AMEWS 129 ofu| ik A ES 2= LRI =91

(e) MW T 149] ofm=it A

zt

s

LCDRZ =H|<l; ¥

o

(f) A9 169 ofviat ES zH= LCDR3 =HI¢!

o

Fd A% 9L, (a) AEWE 4

A TR, AEFAA B HACl SelH o Agtels weld A e
© 6 ) AEE 129 LCDRL; (e) AW 149]

©] HCDR1, (b) A¥WHZE 69 HCDR2; (¢) AEW= 8¢ HCDR3; (d
LCDRZ ¥ (f) A EWE 169] LCDR3S 2E3tstt},

AR FAeM, ABTAA B HAY Hol 40T A wely A B FU AW 9L, (a) NIWUE 8
o] HCDR3 ¥ (b) ¥ & 162 LCDR3S

mlm

B A E e, AIWs 49 ofnnat A, mE ol ti3] Hol® 80%, HolE 81%, Hojw 82%, Holm
83%, HoJx 84%, Hol% 85%, Mo 86%, Ho% 87%, HolL 88%, HoJ® 89%, Hol% 90%, XML 91%, 2
o% 926, Hol% 93%, Ho% 94%, Aok 95%, Mok 96%, Mok 97%, Holm 98%, = Mol 99%9] A
4 52 ZHe olo] AAAHoR FAle DS e T2 (DRI(HCDRD) S E338h= & = ol 34
=

B NAE ES, AEHE 69 obvxAt AME, EE oo dld] Hojk 80%, AolL 81%, AHolk 82%, Aok
83%, Ho|&= 84%, Hol% 85%, Zoj% 86%, Holm 87%, Hol% 88%, oL 89%, Holm 90%, Hoj%E 91%, 2
o 92%, A% 93%, HoE 94%, Hol&= 95%, Holm 96%, HOE 97%, HoJE 98%, W Hojm 99%9] A
d FUAS 2t ol HAAHor FARE MES E£38EE 54 CDR2(HCDR2) S ¥38tes &9 T o9 I
A% dHS AF3).

B NAE ES, AEHE 89 opvxAt AME, EE oo did] Hojk 80%, Aolk 81%, AHolkE 82%, Aok
83%, Ho|&= 84%, Hol% 85%, Hoj% 86%, Holm 87%, Hol% 88%, ZHoJ% 89%, Holm 90%, Hoj%E 91%, 2
% 92%, A% 93%, HOE 94%, Hol& 95%, Holm 96%, HOE 97%, HoJE 98%, W Hojm 99%9] A

E

4e
4% BAe

1l

FUOFU
Y

9 FAAE 2 o9 HAFRoR {FAE IS Eghsle S CDR3(HCDR3)S E3Hsts &Y T+ ol 34
A% dAHS AF3,
2 NAE B3, Ad9s 129 ofuxAil AE, e old tidl] Aol 80%, Hok 81%, Aol 82%, A=

83%, Zo: 84%, Moo= 856, HolX= 86%, Hol% 87%, Hol% 88%, Aok 89%, HoI:E 90%, Holw 91%, A
011: 92%, %4015 93%, Aol 94%, Hol% 95%, Hol% 96%, Hol% 97%, HojX® 98%, T AHoJ:w 99%9] A]
S 2t o9 AdHoR fARE NAE EFe= A (RULCDRDE TFehe B9 e oo gl

2 A B3, AEHs 149 ofuit Hd, = old s Hojx 80%, Holx 81%, Aok 82%, Hol=
83%, Holk 84%, Holk 85%, Holk 86%, Holk 87%, Ho]% 83%, Ho]% 89%, o] 90%, Zol% 91%, &
o= 92%, Hol% 93%, Holk 94%, Holx 95%, Hol%: 96%, Hol%E 97%, HolZ: 98%, T Holk 99%9] A
9 FUNS 2 oo AdHow fAF ADe TS A4 DR2LRD) S EFshs e EE o]
A% wae Asa

BN EF, NGNS 169 ohlak AE, mE oo tia] ol 80%, HolE 81%, Holm 826, Holw
83%, Hol:= 84%, HoI%= 85%, Hol:= 86%, Ho1%= 87%, Hol:= 88%, Holw= 89%, Hol= 90%, Holw= 91%, A
o= 926, Holx= 93k, Hol%= 94%, Hol:= 956, Hol:= 96%, Hol:= 97%, Hol:= 98%, & Holx= 99%e] A
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A FUYS e ole] HAYOR AR AUS TFsHE 44 (RILORDS T F9 EE ol I
A% wae Az

B OANE ES, ADNE 8/169) okt AQ, Ei old] tis) Hoj: 80, Hol® 814, A% 826, Holx
83%, Hol%x 84%, Hol%x 85%, ol 86%, Hol%= 87%, o] 88%, o] 89%, ZHol%= 90%, Ho% 91%, &
O] 92%, HolZ 93%, Hol%Z 94%, HolX 95%, Hol% 96%, o= 97%, Hol= 98%, L+ HolE 99%9] A

d TYAHS e o9 AAAHoZ fAleE MES EES= HCDR3 2 LCDR3 ofr] =4t A 4% (HCDR3/LCDR3) =
IS 39 = o9 ¥ AY wAL ATA.

¢

B A= e, F 19 AAIE A Fel F-0ZF kB HA &A1 9] HCVR/LCVR ofvn] Ak Ad ol 3

©] CDR(Z, HCDR1-HCDR2-HCDR3-LCDRI-LCDR2-LCDR3)S X3+sh= A W= o] &9 A3 da s Algsdvt. &
7 %L??MMW, HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3 o} =2t ME AlEE A EHZ 12 g
S},

(<3

HOVR 3 LOVR obol=dt A< wie] (RS Selsh] A% Wi 2 7% BeAd 2 o4 gu, 249 A
f 54 IR R/EE LOR obvlxit A9 Vo] (RS H1sh o) AHgE S gtk (RSl AE AEse o)
AP Sl AN FAL, A% ol Kabar B9, Chothia 990, % A0M AR TP, Qg =

Ao A, Kabat Aole= A ®sAdol 7]&x3kaL, Chothia Bole Fx4 F3x JA9 X|o] 7|Z3tH, AbM 4]
+ Kabat 2 Chothia @E%‘é AZ3E Flolty, o & E°], Kabat, "Sequences of Proteins of Immunological
Interest," National Institutes of Health, Bethesda, Md. (1991); Al-Lazikani s, J. Mol. Biol. 273:927-
948(1997); % Martin 5, Proc. Natl. Acad. Sci. USA 86:9268-9272(1989)& zx3tt}. 3 dlojg o]~ E

g A WolA (DR AES st v o] &3 4 Ut

g, AEFAA B HAY HelAowm Agtetr] S8 7Ie A EE ol 4 ﬁaﬁL %‘J% ﬁzgoh HCVRJ
CDR 3! LCVR®] CDRE X§ah= A e o9 el Ag dhyo] Ee
Zb 3 1ol E7% HOR BULOR M el wh ofmeit NS ztet,

rio
=
2
ol
i
a
_&
E
_L4
fon ]
(')
’;U
g
-
(@)
=
’;U

A= wEk, =R} B HAY) Eoldo® Agslr] 98] HCVRY (DR 2 LCVRE CDRE X338t 715 34
T olo] 9 A vy wak AAsEAY, AEFFAA B HA AolA 7l FA EE ol 9 Ad; dHd
UG oM EZ AFe= A 2 oo Fdd AF 9SS AFE, o7|olA HCOWR Z LCVRS ZHzh & 19
A7¥ HCVR B LCVR Aol whg opv|=qt MdE zh=tt

B RAE EE, QIEFQR B HAZ s Alxe] RAtE = A B/EE S5 AE R AYste As Aldee
cElE A 2 ool g AF vHS AFsih

54 7oA, A e I A3 dH2 o]T5olHon, AEFAA B HA o] A1 eI Eze] thh Al
A% Bold # w e g J .

A2 Fefoll A, F-<1F B HA @A =& o]9 ¢ Z3tsle A A (o E E°], DNA HE+= RNA
)7 ol Az Et. oAl £, HOWR ofv|iil AES tsstele it A= & 20 AR da; &

TEdelA, A EA2= AEHSE 19 HOR ZFEULEHE AE, e old did] A% 80%, QOJE 81%,
Aol &= 82%, Hol%E 83%, Zol% 84%, AHol% 85%, A% 86%, HoJE 87%, Hol% 88%, Hol%E 89%, A=
, Aol 91%, Aok 926, Zol% 93%, AHol% 94%, Hol% 95%, Zolw 96%, Hol% 97%, Zo]Ww 98%, &
ol 99%2 *1“ TYAE Zte ol AAAHoE FAE AEE ST LOR ol w4t AEE s stst
ik FApE gk 1 20 E7H0] dar; 54 F>delA, 6'4*& A= MG 99 LOR ZwEdSH
A, = oo thal Holx 80%, Zo|%E 81%, ZHoJE 82%, Hol% 83%, Z oL 84%, ZH oL 85%, Z oL
, Aol 87%, Aok 88%, Zol% 89%, Aolm 90%, Hol% 91%, H ol 926, Hol% 93%, Zol% 94%, Z
O] 95%, AOl%Z 96%, Zol% 97%, Zol%E 98%, T ok 99%2] ME FAAMS ztE olo HAH o7 FA}
g MdS Eai,

oxl Mr

R >
=N =N

EF, E 1] 9AR HORL obvedt AL rEsteb ot %xm o] AFH; 54 FAANA, I
BARE E 20] 7E HORL A4 A, m olo] vhs] Zlojw 806, Holw 816, Holw 826, Xl 83%, X

OJ% 84%, HoJX 85%, Hol%E 86%, Hol% 87%, HolE 83%, @.OiE 89%, A% 90%, Hol= 91%, Hol=
92%, Hol% 93%, Ho%E 94%, HoJX 95%, Ho|%E 96%, HolE 97%, HoJX 98%, T Hojk 99%9 AME &
UYL 2E ol AAHOR AT DL T,

EF, E 1o AR HORZ obvleit DS rEstebs Ak Bt welel AFEn; 54 FAA, @4
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TAE ® 2 €4 HCDR2 A A, He oo dizl] Aol 80%, Aok 81%, Hoj% 82%, Xk 83%, 4
Ol 84%, Hol%E 85%, Aol% 86%, Hol%E 87%, HoE 88%, AolE 89%, HAE 90%, HolE 91%, HoRE
92%, Hol% 93%, Ho%E 94%, HoJXE 95%, HoJ%E 96%, HolE 97%, HoXE 98%, & HoX 99%9] ME &

ARE 2 oo AAA o fAR NAL T

Eek, 3 Lol EA% HCDR3 opv=it MAe fastels 4t ZA7F 2o Algsm; 54 FddelA, it
A= 3 20 E7% HCDR3 HAF A, m= olo] sl Hojk 80%, Aol= 81%, Xl 82%, Aol%= 83%, 4

T 84%, HolE 85%, AolX 86%, Hol®E 87%, HolE 88%, AolE 89%, HoXE 90%, HoXE 91%, Ho%E
92%, Hol% 93%, Ho%E 94%, HoJXE 95%, HoJ%E 96%, HolE 97%, HXE 98%, & HoXE 99%9] AME &

ARE 2 oo AAAoZ fAR NAL T

, X 19 €AE LCDRL oAt NEE dsstste gt 247 2 Al 54 FddA, it
A= E 20 949 LCDR1 AL A, = oo thall Zol% 80%, Hol% 81%, ZHoj% 82%, Zo|% 83%, #
% 84%, Hol& 85%, HMoJE 86%, HE 87%, HoE 88%, HoE 89%, HE 90%, HolE 91%, Holm
92%, Hol= 93%, Hol% 94%, Hol% 95%, HL 96%, HJE 97%, HoJL 98%, L Holk 99%9] ME &

DY 2= oo AAHOER FAF HAS TPt

TS, ¥ 1o €A% LORZ ofuxit NS dastste dal a7t o AT, 54 FddolA, dat
A= E 20 979 LCDR2 A A, = oo thall Zol% 80%, Hol% 81%, ZHoj% 82%, 2oL 83%, #
oE 84%, Holm 85%, HoJE 86%, HoE 87%, HE 88%, HoE 89%, HoE 90%, Ho|E 91%, Holm
92%, Hol= 93%, HolX 94%, Hol% 95%, HoJL 96%, HOJLE 97%, HoJL 98%, L Holk 99%9] ME &

DY 2= o9 AAHOER FAF A4S TPt

TE, ® 19 EA" LODR3 ofviAt MES gEslets Al Ex7 Bol AT 54 rdddA, it
WA= 3 20 E71% LCDR3 #AF A d, = oo thal] Aok 80%, ok 81%, Aolk 82%, Aol 83%, A
X 84%, Aok 85%, Aol 86%, HoJk 87%, HoL 88%, HolE 89%, HoJX 90%, HolX 91%, Aol
92%, Hol&= 93%, Hol% 94%, Hol% 95%, HoJL 96%, HOJE 97%, HoJL 98%, L= HolkE 99%9] ME &

DY 2= og AAHOE FAF HAS TPt

L3k, HOWRES dastele A4l Ex7F 2o AFEH, o714 HCVRS 3709 CDR AMIE(Z, HCDR1-HCDR2-
HCDR3)E ¥3}5}ar, HCDRI-HCDR2-HCDR3 ofw]i=at ME AEE E 1o EAE A2 -2 ZFlx} HA A9
ol Aol wniel P},

T3, LORS dagtsts dal Bxp7F Edo AFE™, o7]olA LCVRS 3719 (DR AHIE(
LCDR3) S X33}, LCDRI-LCDR2-LCDR3 o}u| =4t A ANEE ¥ 1o 9AFE oA A 3-A=
ol Aol wnie} P},

TS, HCVR 2 LOR & BEFE dssisls it Ex7 2o AlFsn, 7)o HVRS AEHE 29 ofn|
A DS xgeta, LORS AEHE 109 ofniil AEs ¥ttt 54 FddolA, dik #xk= 1 29
A HCVR Ex LOR ZEwEFd s MY, T oo tial Hoj= 80%, Zol% 81%, o= 82%, %ok
83%, Aol 84%, HoJ% 85%, HoJ= 86%, o= 87%, A= 88%, Hol% 89%, HoJ% 90%, Hol= 91%, &
o 92%, Aol 93%, HojZ 94%, Hojx 95%, XX 96%, X% 97%, HoJ= 98%, T Hoj= 99%2] A
d TYUAS Ze o) AAAHoR fAlg AES XFett. 5 FdAAA, A Exk= HOVR 2 LORS o
%slsl, of7]olA HCVR 2 LCVR & EFe F 1o EAF U3 &-AZF4¢4 B HA FA =R Fgct.

N

, LCDR1-LCDR2-
Q1A HA A of

u

w3, 1] 2AE F okt AL F o skt W/EE 44 ohvled Y F ol ShiE gEstehe
P A
RN

R Fell N, F-AIETAA B A FA] FH e A4 A 99 TP SUNLSE BAT 5 Yt
AzF wA et Bele) AFAL, AF Fol, MEE AT AW B4 F o= b, F E 19 ANE v}
S e HOR, LOR, B/EE R A9 F o= e dustels au 248 2¥st Az2g 24 Weg
TR S ATk ® AN AT, oled@ et B8 &7 AFEW opel, P4 we FA) wHel A4
Ag Fbsshl she 24 SelA S5 AEE odEtn a8 AdE 34 % 3A) SHS SeFgors )
Ei o)) ARES PusE P wd TP

A3 FeNA, QFFAAA B HAGl Holg o AFgsh Holw st Az WIE FA| Ei ole] WM A
B4 fEF, 9 RPNoR 38 JFed BAE Tashs e 2Rl Belol AFEct. B FedA,
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g9l ool ol AZFAAL obgel M field 0 =] Awel s oplEt. MR WY EFE
s del diwels B Ao, dE 5ol - HAA Y] = B QIRE ofdite] ANE Fel] w
chiiey

HAY &8-3%A A ZRE s M= ET. 747t b3 W & SH4oR ddso], v
olgtsl Agtel o3 AA® 2709 FEME =, HAL B HA2S Atk o 2 N-wd @3 (HAL 320 WA 330 of
)& ol s F3h A oJs) 1A H= FEA-AY el 2o diRie] AAVIE Fehe wele 8
=rolS FAeth, HAS HAL ZE|RE == AX Fwe] st vlolg| A2 RA7|= dTS drh, v Fe (-
ek R (HA2, S 180 obvl:ab) e 7 mHldlS AEu mE wpolEavte]l mAATE F7] A TE2E
Fddnt. HA2 EE|REI=E dmdolA] wpoleautat AEute] §3-& wifste] guddad S94AE AE
4 = e

TA Az AgelE Steta, IEFAA B TS Aslsl T3 B oAl Ay, AEF<1A B vl
gzel o] e Ashs dmsiehs A obd AlWEA o vk, whEbd, ISRk B vkl ) o
7o otgdS waketal, AEFAA B TS deAY Amshs v ffe R AHEE ¢ Qv ofERAM AL
42 e AR FAE AU et v

7AAd dge] oA EE= ARE A% 5 WY ae ditygor =& AUt F3) IAE Fshe 57
Q1+ @A (convalescent human sera)e] FE|= 1A17] o] AF&Eo] gkth(Good 5, 1991; Cancer 68: 1415-
1421). 54, v GAdE GEE FAVE A FTARA AR Ag ALY 2 93 s dAlel Tt
(Marasco &, 2007; Nature Biotechnology 25: 1421-1434).

2 AyaEe, AEFAA | FE o] Soldog ZHilsle AFZFQUA nlolg a9 &5 Alxete] 4 7}
£ dste A A3 A 2 ol9] g AF TS Edol &, d-AdZF¢IA B HA FA= =
< At JIEFAA B vlolf 2 HAol A% ¢ k. 54 FddoA, 2o /AE A= A FA=
A, o] AAlE AEFAA HAl Ajste], violeis ME7E S5 Ao FAHa/HAY S5 AX =2 Iy
st RS Agd 4 o, dF FEAo A, A FAle AR tE JdZFAA vlolyxe AFS A
g ar, o]e} o] &5 MEo nloly A~ AAANS AASAY FIAA = Uk, dF FHA A, Ad FA
£ JAEFAA vole A~ AEFE 43 v dAAE AssteE b 783 F dvk. FAE, olF TLE e
FAAA Foid o, qGAANA AEFAA} 22 vlolezof] g PSS FAAAL F Ut o]E2 A=
HA gFe didA] vlE] oA A wlolel A~ S Folw dl AMSEE U, olEL dEo R AMEE ALY,
Hlolg 2~ 7SS A Fe7] H% FhAl TAE E X854 Ro|oE EiE WHY I/ BHE QoA AL
€2 5 Ju. EF P, olE A= vlole s HAY E7] F9o J oI EZ AT 4y, ®
g, AdME s AAFeRNE FE(AE o, THEE)IE B 8 (Y dd) diAoR AlgH
Ak, ojdel e AT S AdSATIAY A5 BHE Holk st TS sATY] H8l (FE SO
gHE $o) NznHow AMEE F U

oA A] A Q1 AEFF<NAF B HASl AR ofu|eit EL, FEPHS AA43697.1(B/Victoria/2/87 e, T3t AIHE
21 %), FEMS AAD02807.1(B/Nanchanang/3451/93 ] H& A4, wd Ag9Ws 22 #x), FEHHS
ABN50712.1(B/Singapore/11/1994 -2, w3 A9dW3 23 Fx), @ FEhHI ACA33493.1(B/Florida/4/2006 -
g, T AEHs 24 Fx2)9F Zo] GenBankell AA| T

E4 FddelA, s A AEFFAA B HAS £2 13 "9 e AZRS e AEFQIA B HA B
ol o g WAslE 1, ojoja] 23 HAYPoR wl wWolgo] Fojy QZT Tzl B HAS A4 w¥oz H
q3ty vle2BRE FEHUY. EFH P, A= AZFQAA WA 2AER dWYstEa, ool
ol AxFH oz AitE HA HEHE=Z F7F WYt vle-~28E $5HT. dF £9], B/Victoria/2/872
u-~=2 Hoslsl & B/Yamagata/16/88% o]ojA WAsd v, vhA] B/Victoria/2/872 W3},

B/Yamagata/16/88% wl9-2E WEe % B/Victoria/2/87= W33 b3, thAl B/Yamagata/16/88= Y
slgtozx FqAE 5T = Ay, AdF UdEHolA, B/Yamagata TFE  B/Maryland/03/2008 i
B/Florida/4/2006 %+ B/Nanchang/3451/93 5+ B/Singapore/11/1994% thAlg 4 Ul vle2e
B/Victoria/2/87, B/Yamagata/16/88, B/Maryland/03/2008, B/Nanchang/3451/93, B/Singapore/11/1994, %/
T B/Florida/4/2006 o] HAE Stwstsle DNAY &3HE, dl& &9 B/Victoria/2/87 % B/Yamagata/16/88

e HAS ¢tsslsl= DANS 1:1 E£3d&2 B gE 4 g,
WAl Yo ¢lZRelx}t B HAY AESH &4 vd Z/mr= WIgA ddol ALY, ole &4 dHS 3 skstes
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gt v 22E 22, odE Bol, Bl 5ol A, 9l =dl A, Edd-AA g
CDR-©]2] &A|, tloinir], Egjolnir], vio], iy, Yt (dlE 5o, 17F veni, 27
), e mEY E’ioﬁﬂi]EXﬂ(SMIP), 2 de] 7P IgNAR =Rl S 2ol ARgE= Ee A% g

g 5
ol wdo| Egrarh

WS G4 AF BARe AwrHom AHolw shtel shd malole EFSA Bk old@ shd =ue ol
o 27] mE opwAt 2L b F dm, sht ol Zedd Al ASAL olET e ol
Qi Aolm shibe] RS Adwom mysA Hrh v, meield AYE v, Eelde e ¥ AF
SR, Ty RV Eee Qoo Had Mds Azd os A4F & v dB Sol, /b gge o

574 TEdeA, @A e A GRS Aok shte] B mHQledl - A¥E Aok st 7P v
NS 2T F Ark. oA F&3 FA S FY At A oA FHE = vk 2 BW vl

A dgAlH AL oge ETeeth: (1) Vy -Gl (1) Vg —C2; (1ii) Wy ~Gi3; (iv) Wy —Cyl-Cy2; (v)
Vi —Cil-Ci2-Cy3: (vi) Vy —Ci2-Cy3: (vii) Vy =Cui (viii) Vo =Cyls (ix) Vi -C25 (x) Vi =Cy3: (xi) Vi —Cyl-Cy2;
(xii) Vi, -Gi1-C2-Cy3; (xiii) Vy —Cu2-Cy3: 2 (xiv) V., —Cp. SolAd A" o9 A A48 ¥gsts

2

2]
7hi Bl = Qo) qleje] Aol A, olHRk b B = mrddS AfHo R ite] dAHAY e
A Ee Bl A e ZA 9 g8 dZ2d & vk A d9e dd EYPEE S0 A
7 B/ BW ]l Atelol ke He= wb vk dEE Zdshe Aok 27H(lE E°1, 5, 10, 15,
20, 40, 607) H= 2 o)) 9] ofpmitor AdE ¢ ok B, Zdol JiAlE Ao e A @S
I dAE 7 g EW EH]l A T ol o] $F-olF Al e o|F-olF A (e vE UFADE X
g ? °‘°U1 olg2 (dE 50, ol&st A (2)l dal) A= Hlef A /=7, st oo v

S A Bl MR, G AR wHe dABo| ol A thESelH (o
| Ae AwHow Ho|w 27he] Hold shE EvelS
] 3| A

%3

qow AT 5 AL FAR B Ao Hol @ OMEJOH
e} 3L
.

54 FddolA, dA(EE o] I A wH)9 ZAdT dge A7t A MEH FdAY, A5
o], B4 ATH FA AL} FEE F Y, BE AR e ITHor WHE ¢ k. Fo
A ZYda FGEEE st ool ZHda g)elA st ol ofnxAte] XFE 4 i, XF
()2 BEA & MEEF X3 4 dvk. st o] (DR 719 X8 H= kvt o] (DR Afe 7}
satth. A¥S 98 H EE 2719 CDRe] e & e &A7E #3835l 7leE o] $hvh. Padlan (1995
FASEB J. 9:133-139)2 A|e} o] 59 &4 7He] A= < 71 Z38lo] B389, CDR &

|
719] ¢k 1/5 YA 1/3%e] U3 AR HE AR Padlan® & 1 BFaH oh]ito]
= Ul == 2719 RS 71 Be A5 HAFFG (S, Vajdos 5, 2002 J Mol Biol 320:415-428
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B RS R EE ZAANR Gl Belo] AT Adel A4 A4 wE YA fA4NS 2
YAE ATI. AL o) ol A Zol, ¥ 1w F 20 ATH AL} oo] sEee waw AL
e ol e "aAH BUYT EE AAR FAY 0R AFEd,

A
oe]E, oA FASTA, BLAST =+ GAP
T 81%, Hol% 82%, HolE 83%, Hol% 84%, Hol% 85%, HolE 86%, Hol%E 87%, Ho|E 88%, Ho|%
89%, Zol= 90%, Hol% 91%, Hol%E 926, Hol% 93%, Hol% 94%, % 956, Hol% 96%, Hol% 97%, Z
ol% 98%, Hol% 99%, Hol% 99.5%, Wi 100%Q), FEHLEE AY A4 %o EAFTE AL JUlffHﬂr
71 A el digk AdA UAS e i A=, 54 A5l

P =k FASRAL HAH o FAl

ZEHE = A8¥ uhe} o], o] "HAA A" e "HAA R FAFEH"S 2719 FHE Aqdo], o7
0 OZE 3 71EXE AJ83}E GAP = BESIFIT Z2a®e o9&, HHoz AYE"E o, ok 80%, o=
81%, Aok 82%, Holx 83%, HoJ= 84%, Xk 85%, A= 86%, Hol% 87%, HoJ® 88%, Hol= 89%, &

T 90%, Hol®E 91%, Aol% 92%, Hol% 93%, Ho]E 94%, Hol% 95%, Zol%E 96%, HolE 97%, Hol%
98%, Hol% 99%, HoJ&= 99.5%, Et 100% M8 F¥8S T3t AS ousitt. dF FujelA, LA

H

Re A7) GRE BEF ojluit XFE Aolsith, "HEH olu]ial XE"e ol Al 7|7} FALE 3)E
A QA (dE 5o, d3t e A?*é)% zk= SHR7DE 2 B oE oAl 7o) o) A FE= Ao
o, dubdog  WEAH oluAb X3S dwlAe] y)5H AAS AAHow WEA7IA| S Aotk 27 o
go] olmwAl A do] HEAH XEATE MR o|gt A, FAMIY MEE e ARE dPgoR 24T A
slo] BEAH AESE BAS £ duh. o83 AL Wi Fue FARAA FTAFHO Jrt. oGF B9,
Pearson (1994) Methods Mol. Biol. 24: 307-331 #z(o]& HxEA EYo] B3H). FAMS 334 4aAS
Zb= S8 2 obuAte] w9 o= oeg XS 1) AWS S 2], deid, 29, §4A, 2 o]
2FAL 2) ARE-S=sA S AY 2 Egod; 3) otn= - F4: okxmeizl @ SFEN; 4) Wk
= 54 Addad, g24, 2 EYER; 5) 9714 S g, ok 2rd, B sxHY; 6) M S of
202EAd 2 FREad; 2 7) & 3F Fd: Al2EHd 2 dEed. uiehzE nEA ol X3v)E
A -Fal-ol A7, HddEd-E2A, gil-ol2rd, deid-dd, FRead-olan2 B 2 ofay)
Zgl-FElolr}, gty o WEAH 32 Gonnet 59 T JMAIE PAM250 21 = mjEZzoA <F
o] k& zh= 9olo] Wslo]lth(Gonnet %, (1992) Science 256: 1443 45(0)E FzxEA Hlo E34)). "F
e HEA" XS PANS0 2L 9% WE oA o #E zhe o] Wslo|t.

ZYFE = Oidt ME YA L/EE FAKS dutgoz ME B4 AZEAE AMEE SHEY. dad
A A Edols BEA oAt X3S xFtele ke X3, A4 2 Ve W] wigE fAM 54X
2 ARgEle] fARE LG5S dixd. o E So], GG AZEY o=, Aoldk Fo| f1A4 e AeAd Z
e =9} 2o WS A3y ZEHPES e Ad FsAoly Ad T4, EE oY wudd o9
el Atele] ME dsAolv ME sdAS AAs] fg UZE FEvEet 9 A}%% F e GAP 2
BESTFITH 2 X2 a3s X3}, dF £9f, G WA 6.1 2. ZZHE = NI FASTAE HEE I
vy e { vy el A AR vlad 5 JTHGG WA 6,19 ZE ). FASTA(cﬂ £o], FASTA2
9 FASTA3)+= A 2 AN A4d rtele 7P S48 999 A 2 ME Y4 NEES ATt (Pearson
(2000), A=), A9 =g, 129 3 /A #AdE 4 279 7Y A% AdEHE 2= ok 3 AAM, 62719
BLOSUM UHEQZ:% AF8-3l= Smith-Waterman s A dad S AFESte vlwE 4 9}, Adolst {714

rkﬂ

Frefe] ] Aol EFFE HolE o]0k Zol] AAE AEE vudd o wghAd &= e dugEe o
ZE dgugE AFESE HAFE T2l BLAST, FAlFoZE BLASTP HE+ TBLASINo|th, oS E9of,
Altschul %, (1990) J. Mol. Biol. 215: 403-410 Z (1997) Nucleic Acids Res. 25:3389-3402 =z (°]&
72 FxEA Bl F3HE).

S 2= 2o JRA" HCVR, LCVR, H/HE CDR o} =ik A
A7F F-AZFAAA-HA ©HEE A7 Bl AFTEY. A5 5
l‘&:%oﬂ 7NAlE HCVR, LCVR, /X CDR(AE E91, HCDRI, HCDR2, HCDR3, LCDR1, LCDR2, &

L sl oisl, 2078 olst, 1978 olsk, 1878 olst, 177] o]s}, 1678 o]st, 157] ]
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3}, 1478 ©]3}F, 1370 ols}, 1270 ols, 1170 o]3}F, 107 ol3}, 970 ols}, 870 olsf, 770 o]s}k, 670 ©]s}F, 574
olsl, 471 elst, 37 olak, 270 olst, HE= 109 oAt A8kS Zh= HCOWR, LCVR, B/%+= CDRES 2be -9
E7AA B-HA FAE 2. o E Eol, F-AEFAA B-HA FA=, HOR, LOR, H/HEE (DR(AE E01,
HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, H3i= LCDR3) o}v]w=At M F o= 3spute s, 20, 19, 18, 17, 16,
15, 14 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, T 1719 olvu]wAat X3 (A= 5o, HEFH olu| At

A s 2T 5 Ao

Ar Aoz AEFAR} B HAC] FolA oz Aests Al e ole] 3 AF dyo] Edo) ATHM, o=
= bl
= =1

Ao 1) WA Avl 50709 BEH ofulwdt A3, B Fol, Mol 10/ WA Hvl 40719 BEH o
A AB, e Aolw 207) WA Ar) 509 BEA okt A, EE Holw 207} WA At 40749] mE
A opulwal Aoz AGNE 25k Fold HOR obvlweit NG EFaT, 9, AFTFAA B Mo Sol3o

Ir

2 Agete A w09 G AF wwo] Bao| ABHY, ot Aol 1A A A 509 mER of
el AR, o Sol, Aol 10/ A A4l 40719] wE ofritt AL, S Aol 207 A Al 50
el BEA obulwat A, Ei Aolw 20/ VA Av] 40719) HEA olvlial POz AANE 103 Aol
& LOR ohvliedl AAE Hareh, olele ARE HeAYA B9 EE ol A& T A, ALFAR B A

of Agstr] g FA L= ol F 2 dHe] Solds AT & Ao,

ek, U e 27) Ee 370 opn Ak X B (& B, HEA ofuieat X))o w AAEAUT 49} Aold of
mesh DS 2 HODR1S Edbshs A = o9 & 7%1} o] Eel AlETEt. ) = 27 £ 3
o] obuit A (A E Bof, HEA ofviit AFhHow AT 63 4Foldh obn| At AHES k= HIDR2E
EgskE A E= oo I Ad o] Edo] AFHET. ] E= 27 T 379 oAt AF(dE B
of, BEH opnxgt Aghow MAWMT 83 Aolgh oAt MAE 2t HODR3E Edehs A = o9
g A o] Eelo AgdEn. U] Ee 27 E= 374 ofnmdt AF(dE 5], EEH ofumAl A
oz MIHE 129 o]t olmAt Hcﬂ% Zb= LCDR1S XEdshe A e o]9 Y Z3 el 24
o Alsdrk. 171 EEt 27H F= 309 obu Al X3 (s o], BEA opm|At X3hHow AIdWE 149 A
o]k opwiit AAS Zh= LODR2E EdHehs A = ol 4l 23 o] 2 Aledrt. ) = 270
= 3714 OF‘J]+ 1 (A5 5o, BEA oprigt Aoz IS 163 Foldh opn|iedt IS Zh=
LCDR3E 3tshe @Al = ol & 27 o] el Alg€t.

ORAE B, Aok DN, e Aolx 27, e Aok 37, e Aok 47)], Ex Aok 5, Ee 4
A% 6719 ofnxAt X F(AE o, HEH ot X3 o R A FdHS 8/167 o]k HCDR3 2 LCDR3 ©}w
A A #(HCDR3/LCDR3) S ¥38tsl= @A) & o9 a9 ZAgt dH S A3 3},

B ONAIE 'S, & 1o AAE dAAR] F-1EF A} B HA H HCVR/LCVR ofv] =4k A< uiell -2 67
4 CDR(Z, HCDR1-HCDR2-HCDR3-LCDRI-LCDR2-LCDR3) < i'%%}% A = o) B AR dHs AT 5
A T4, HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3 o}m] :Ak H%ﬂ AEE= A 20719 BEA ofu|xat X
3, oE Eol, Ad DN, e A 27, e A 3, e Hd 37, == A 40, == Hd 57, E==
HAd 67, == Hd 7, e Ho 8, == Hd o, == Hd 100, = Hd 1, == Hd 129,
E 3, B A W0, B Hd I, B Ad 1670, B A 170, Be g 8, B H
o 19709] ofmliAt BEA ofn it X 3o R MIAMF 4-6-8-12-14-163} “Fo]3}t},

E 1o & ofux=At Y, = oo thal Hol% 80%, Zol% 81%, ZolE 82%, o] 83%, Hol% 84%, F
o] 85%, A% 86%, HolE 87%, A% 88%, HolLE 89%, HojE 90%, A% 91%, Holk 924, ZHolL
93%, Hol&% 94%, ZHol% 956, Zol%E 96%, ZHoJE 97%, HolE 98%, HolX 99%, FHo]XE 99.5%, Wi 100%2
NE FLAE 2 o9 AAHoR FAGE MES Xt HOWRS XFste &Y Ev o9 & A% od

o] welo] AFHT.
£ 10] WE obulimal MY, mE oo vl Holw 80%, Holw 81%, Holw 826, Ho|w 834, Hol% 8%, A
o] 85%, Ho%E 86%, HoXE 87%, HoJE 83%, HolE 89%, AHoJE 90%, HolxE 91%, HA%E 92%, A=
93%, A% 94%, Hol% 95%, Ho%E 96%, HAE 97%, HJ%E 98%, HAXE 99%, HoI%E 99.5%, T 100%2]
N BAYG = oo AAHoR fAF AAS X LORS ¥FeHE 29w oo el AF wH

o] &l Alsdrt.

AEdWE 2/10, == old s Hox 80%, HA%E 81%, HAXE 82%, H%E 83%, Ho|%E 84%, Ho|%E 85%,
HolE 86%, Aolx 87%, HolE 88%, HoJX 89%, HolE 90%, A% 91%, HolE 92%, ZojXE 93%, Ho%
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94%, Mol 95%, Mol 96%, Holw 97%, Mol 98, Hol%= 99%, Hol= 99.5%, Et 100%°] NE TUA
Zhs olo] AAH o fAN APS EPSHE HOR/LOR ofbvwat A 48 xgsts I Tx o9 44

Kol =
s dHo] #elo] AlsE).

2 N E BT, AEHSE 49 ofuxgl A, EE ol thE] Aok 80%, AolE 81%, FHolk 82%, FHolk:
83%, HoJL 84%, Hol= 85%, Hol%L 86%, HOE 87%, Hol%T 88%, HoJ&= 89%, Hol%E 90%, FE 91%, Z

T 92%, Hol% 93%, Ho]E 94%, Hol% 95%, Hol% 96%, HolE 97%, HolE 98%, Ho|E 99%, Ho|%
99.5%, WX 100%2] MY TUAE ztE= olo AAFoR HAE NgS xie= F4) CDRIHCDR]D) S *E3al=

~
F = oo Y Adt dHs A

2 WA R, AqdUE 69 opvat M, HEi ol dis] Aok 80%, Hoji: 81%, ok 82%, ok
83%, Aol 84%, Hol® 85%, o= 86%, ok 87%, A= 88%, Hol: 89%, Hol®= 90%, Hol= 91%, &
oE 92%, Holm 93%, HoJE 94%, HoE 95%, HAE 96%, HE 97%, HoE 98%, Ho|E 99%, Holm
99.5%, T 100%9] A9 TS ZE oo AdHAoR {FAS AEE st T2 CDR2(HCDR2) & E&ste=

= =~
9 mE olo F9 AW BAL AP,

S
2 WA B3, IS 89 opniat M, HEi= ol dis] Aok 80%, Hoji 81%, i 82%, ok
83%, Aol 84%, HoJ% 85%, HoJ= 86%, o= 87%, A= 88%, Hol% 89%, Holm= 90%, Hol= 91%, &
oE 92%, Holm 93%, HojE 94%, HoE 95%, HE 96%, HAE 97%, HoE 98%, Ho|&E 99%, Holm
99.5%, X 100%9) M9 FAAS zZkE ol AdHo R A A9S Edsl= 2 CDR3(HCDR3) S E3Hete=

=~
F E= oo Y Adt dHs A

s

2 WA B, MEE 129 opwndt M, B ofell dis] Aojk 80%, Holk 81%, Hol= 826, o=
83%, Aol 84%, HoJ% 85%, HoJ= 86%, o= 87%, A= 88%, Hol% 89%, HoJ%= 90%, Hol= 91%, &
X 92%, Aok 93%, AL 94%, HoJk 95%, HoL 96%, HolE 97%, HoJXE 98%, HolX 99%, Aol
99.5%, T 100%9] MY TS Z2E ol AdAHoRE FAE AES st 4 CDRI(LCDRL) S st

= ~
9 T ol P AF VAL AU

- H Tl =
2 AIE e, AEHE 149 ojuxat A, e oo dlE] Hox 80%, Aok 81%, Holk 82%, Hol:
83%, Ho 84%, Aol 85%, HolXk 86%, Hol= 87%, Folk 88%, Aok 89%, HIX 90%, HoI%= 91%, F
Ol 92%, HoXE 93%, A% 94%, A% 95%, HAE 96%, HoXE 97%, HAXE 98%, HolE 99%, HoE
99.5%, Hi= 100%0] A UL 2 oo dAdHor fAR AAS EFake B (DR2(LCDR2) & E3Hehs
Ix

=~
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¥ 12 dAHQl F-AqE&FMxt B HA A9 T 2 A 7PA 99 2 COR¥ERF ofy F L A Ade
ofu|ak M E AEALE AA ST, St Ak AE A= A 200 AAE
[E 1] o}v]cat M 28 A
Az
34 3 | HCVR |HCDR1|/HCDR2|HCDR3| LCVR |LCDR1|LCDR2|LCDR3| HC LC
mAb35490 2 4 6 8 10 12 14 16 18 20
[ 2] A4k A F 2 A=
Aad s
%4 93 | HCVR |HCDR1/HCDR2/HCDR3| LCVR |LCDR1|LCDR2|LCDR3| HC LC
mAb35490 1 3 5 7 9 11 13 15 17 19
2o AAlE FA = e A 7t F9ES AT, vfes EW (9 E Eof, v 166Gl Fe =& Af
2= 1gG2 Fe(a = b o]A2Y)), & A7F EW A (A& E9], Azt IgGl Fe T+ AT Ig6d Fo)& 7HE
T AT FEATL ol E 4 dxo], B Fe °olA¥S Ze FAE dold Fe o4A¥S Ze A= wEd
T UATH(AE E9], P2 IgGl FeE Zte Al A7 IgdE ze 384 so= wWatd 4 A9, ou
Aoz, ¥ 1 %2 % 20 Yepd 3 AEl 93] BAEE 7P =l (CR ¥3H) S 55 249 Ho]
3, Aol uigk A3 EAL Fc vl Ao diglo] LAY ddH oz FAIE AoR oddrt

MDCK London A|¥E 96-9 Z#|o]Eo|A 50 ule < wix (1% 3 F
ZEpetol 2l& FH3l= DMEM)OIA 40,000 AlE/A= A9

dskoleh. ) oh,
WAl FE) R 10B-2.59] Aoz Zhda

0.5%
QltH oA

siek. A=

mlu

Jo]EE 50 pLel Q1&F
17 +

1aL,

mln r2

BA L}Eg, 0.21% # IgG BSA &<, A

£ 5% C0, 3} 37ColA 4A1F &<

=z B/Flor1da/4/2006 nlo] 8] 2~ (B/Yamagata A=<
71 % 37T 5% COol A 20A17F &<F ohA] FAT).

a9 T, ZYo]EZE PBSE 13] AlH&laL, PBS % 4% PFA 50 pLE A 7)o, ALo)x 155 Fok S15fH|o]
A3kt %EﬂO]E% PRSE 33 A|Hsla, 300 ulLe StartlngBlock (PBS) et 94N (Thermo Fisher
Scientific)o & Ao 1A+ o Asict. &34z B 3-HA &4 mAb35490P(17F IgGl Fe=
zug) g2 ozt IgGl o4~y UxT FAE A &N T 100 pg/mLe] AF w=E 3AEaL, 6.1E-3
g/mLe] HE FERE 1142 AAg. AFHod F, A dFHE EHo]ERRE Zﬂﬂé}—’ A FAE
75 uL/A2 A dol| HUlegitk. ZHCEE ARoA 1AI17F Tt AFHlolAsgltt. el F, Edo]
EE A 4FAMilli-Q & T X2 sAE oln|tE&-g4F 294 2 Tween® 20)02 3§] MHsta, Ao &

F

SHE 30 e,

< 1:2000= 3|4 @ 22k A (st ass AffiniPure
75 pL/dE FHAZCH 22k §NE Ao IARE FF EYolE Aol A Qlitulo]d st
EE A dFNoz 33 Ak, 75 ul/de /e F<20 712 ELISA Pico 718&
4o thall Molecular Devices Spectramax i3x =@ o|E FE7] Ao ZHo]ES

[3% 3] FluB 79 A= 3}-HA 2% ELISA

7

=

g -7 1gG, Jackson ImmunoResearch)

oloiA, Eelo|
L C RSO EAE ES)
AEHGAT, By )

AAle] 4: A3 FA Fog T ASF

Balb/C Elite w}$-2=%,
[gGl Fec=

412+ B/Florida/4/2006
olyd~E H3t

g 59 A,

=% 2.05E08 pfu/mLe] =~&E2°

A B HE AHE o
290 Y2 A5 FAE 5

RE O
—T =

o] 2] 2 —ﬂ%WiﬂEﬂﬂ

5B PBSOll &5kt
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oA ECsp log[M]
Q17 IgGl ©]4 8 =z & 23 95
mAb35490 7.610E-10
B 3004 & & 25o], mAb354902 nM wRFe] FEoAM AZFAA B A A X
3 Eo)d Agts Y53t

Agagon, ol

EuiE) = PRSO A E 5 mg/kgd] 917t IgGl oA tiET z‘z}xﬂfa i];r;a}aiﬁ}. 7+ gy aZ
20 uL PBS(2.0E05 pfu/mL) % 4000 pfu H}
vl 25 g AL ol FA. 7t



[0274]

[0275]

SIS 10-2022-0088446

k2ol Al 2.4 mg/kge] AER F 0.1 mg/kge] ALzl ZAE LS FUsta, s FE wWrbA oF 10 WA
15% St FAAZAT. 19 v, vlel g hdE] FYSES ZF mbg-2ol Al 20 pLe] who]# (4000 pfu)
E v FAsiith. 19 vf, 2 F 25 B v AT A B oldES HUEHPSISY. e 3
Alo] 27 AT tin] 25% oo AT Zave EAE 28t A9E & 40 YEH
[# 4] mAb35490 B o]4F dxT 9 Fo F upe~ YEE
i AE %
kgl Fol F(me/ke) (#e & 27 AW)
mAb35490 5 100
mAb35490 0.5 100
Q7F IgGl o143 =T 5 (7 & 80312]’01] ot} g)

17t IgGl °]42d UZERF FAZ AF5I BE T2 7AYo 2539 7 F 8} orgalE "avt IS

Rs =4
t}. 5 mg/kg 2 0.5 mg/kg T 7FA19] mAb35490% X &3 I
A mAb354909] e AT AT
P
SEQUENCE LISTING
<110> Regeneron Pharmaceuticals, Inc.
BAUM, Alina

KYRATSOUS, Christos

<120> ANTI-HEMAGGLUTININ ANTIBODIES AND METHODS OF USE THEREOF
<130> 10625W001

<140> TBD

<141> 2020-10-28

<150> 62/926,914

<151> 2019-10-28

<150> 63/094,170

<151> 2020-10-20

<160> 24

<170> PatentIn version 3.5
<210> 1

<211> 351

<212> DNA

<213> Artificial Sequence
<220><223> synthetic

<400> 1

gaggtgcage tggtggagtc tggaggagac ttggtccage ctggggggtce cctgagactce

_41_
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tcctgtgcag cctctggatt caccgtcagt agcaactata

ccagggaagg ggctggactg ggtctcagtt acttatageg

gactccgtga aaggccgatt caccatttcc agacacaatt

caaatgaaca gcctgagaat tgaggacacg gecgtttatt

tttcacggta tggacgtctg gggccaaggg accacggtca

<210> 2
<211> 117

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 2

synthetic

Glu Val Gln Leu Val Glu Ser Gly Gly Asp Leu

1
Ser Leu Arg Leu
20
Tyr Met Ser Trp
35
Ser Val Thr Tyr
50

Gly Arg Phe Thr

65

Gln Met Asn Ser

Thr Val Pro Ser
100
Val Thr Val Ser
115
<210> 3
<211> 24

<212> DNA

5
Ser Cys Ala Ala Ser
25
Val Arg Gln Val Pro
40
Ser Gly Gly Asn Thr
95

Ile Ser Arg His Asn

70
Leu Arg Ile Glu Asp
85
Phe His Gly Met Asp
105

Ser

<213> Artificial Sequence

<220><223>

<400> 3

synthetic

10

Gly Phe

Gly Lys

Tyr Tyr

Ser Lys

75
Thr Ala
90

Val Trp

tgagttgggt ccgccaggtt
gtggtaacac atactacgca
ccaagaacac gctatatctt
actgtgcgac cgtaccctcg

ccgtetecte a

Val Gln Pro Gly Gly

15
Thr Val Ser Ser Asn
30
Gly Leu Asp Trp Val
45
Ala Asp Ser Val Lys
60

Asn Thr Leu Tyr Leu

80
Val Tyr Tyr Cys Ala
95
Gly Gln Gly Thr Thr
110

_42_
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ggattcaccg tcagtagcaa ctat

<210> 4

<211> 8

<212> PRT

<213> Artificial Sequence
<220><223> synthetic
<400> 4

Gly Phe Thr Val Ser Ser Asn Tyr
1 5

<210> 5

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> synthetic
<400> 5

acttatagcg gtggtaacac a
<210> 6

211> 7

<212> PRT

<213> Artificial Sequence
<220><223> synthetic
<400> 6

Thr Tyr Ser Gly Gly Asn Thr
1 5

<210> 7

<211> 33

<212> DNA

<213> Artificial Sequence
<220><223> synthetic

<400> 7

gcgaccgtac cctegtttca cggtatggac gte
<210> 8

<11> 11

_43_
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<212> PRT

<213> Artificial Sequence

<220><223> synthetic

<400> 8

Ala Thr Val Pro Ser Phe His Gly Met Asp Val
1 5 10
<210> 9

<211> 324

<212> DNA

<213> Artificial Sequence

<220><223> synthetic

<400> 9

gacatccaga tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagagtcacc 60
atcacttgcc gggcaagtca gagcattagc agctatttaa attggtatca gcagaaacca 120
gggaaagccc ctaagctcect gatctatget gcatccagtt tgcaaagtgg ggtcccgtcea 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag tctgcaacct 240
gaagattttg caacttacta ctgtcaacag agttacagta cccctccgat caccttcgge 300
caagggacac gactggagat taaa 324
<210> 10

<211> 108

<212> PRT

<213> Artificial Sequence
<220><223> synthetic
<400> 10

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 Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
Leu Asn 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

— 44 -



SIEdd

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 Tyr Ser Thr Pro Pro
85 90 95
[le Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105
<210> 11
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> synthetic
<400> 11
cagagcatta gcagctat 18
<210> 12
<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> synthetic
<400> 12

Gln Ser Ile Ser Ser Tyr

1 5

<210> 13

<211> 9

<212> DNA

<213> Artificial Sequence
<220><223> synthetic
<400> 13

gctgeatece 9
<210> 14

<211> 3

<212> PRT

<213> Artificial Sequence

<220><223> synthetic

_45_
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<400> 14

Ala Ala Ser

1

<210> 15

<211> 30

<212> DNA

<213> Artificial Sequence

<220><223> synthetic

<400> 15

caacagagtt acagtacccc tccgatcacc 30
<210> 16

<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> synthetic

<400> 16

Gln Gln Ser Tyr Ser Thr Pro Pro Ile Thr
1 5 10
<210> 17

<211> 1344

<212> DNA

<213> Artificial Sequence

<220><223> synthetic

<400> 17

gaggtgcagce tggtggagtc tggaggagac ttggtccage ctggggggtc cctgagactce 60
tcctgtgecag cctcectggatt caccgtcagt agcaactata tgagttgggt ccgccaggtt 120
ccagggaagg ggctggactg ggtctcagtt acttatageg gtggtaacac atactacgca 180
gactccgtga aaggccgatt caccatttcc agacacaatt ccaagaacac gctatatctt 240
caaatgaaca gcctgagaat tgaggacacg gecgtttatt actgtgegac cgtaccctceg 300
tttcacggta tggacgtctg gggccaaggg accacggtca ccgtctectce agcectccace 360
aagggcccat cggtcttcce cctggecaccce tcctccaaga gcacctctgg gggcacageg 420
gcectggget gectggtcaa ggactacttce cccgaaccgg tgacggtgtc gtggaactca 480

_46_



ggcgecctga ccageggegt gcacacctte ccggetgtec

tccctcagea gegtggtgac cgtgecctec agcagettgg
aacgtgaatc acaagcccag caacaccaag gtggacaaga
gacaaaactc acacatgccc accgtgcecca gcacctgaac
ttcctettee ccccaaaacc caaggacacc ctcatgatcet
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca
ggcgtggagg tgcataatgce caagacaaag ccgcegggagg

cgtgtggtca gecgtcectcac cgtcctgecac caggactgge

tgcaaggtct ccaacaaagc cctcccagec cccatcgaga
gggcagecce gagaaccaca ggtgtacacc ctgeccccat
aaccaggtca gcctgacctg cctggtcaaa ggcttctatce
tgggagagca atgggcagcc ggagaacaac tacaagacca
gacggctcect tecttcctcecta cagcaagetce accgtggaca
aacgtcttct catgctccgt gatgcatgag getctgcaca

ctcteectgt ctccgggtaa atga

<210> 18

<211> 447

<212> PRT

<213> Artificial Sequence
<220><223> synthetic

<400> 18

tacagtcctc

gcacccagac
aagttgagcc
tcetgggggg
cccggacccece
agttcaactg
agcagtacaa

tgaatggcaa

aaaccatctc
cccgggatga
ccagcgacat
cgecteecegt
agagcaggtg

accactacac

aggactctac

ctacatctgc
caaatcttgt
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac

ggagtacaag

caaagccaaa
gctgaccaag
cgcecgtggag
gctggactcce
gcagcagggg

gcagaagtcc

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

1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Tyr Met Ser Trp Val Arg Gln Val Pro Gly Lys
35 40

Ser Val Thr Tyr Ser Gly Gly Asn Thr Tyr Tyr

50 55
Gly Arg Phe Thr Ile Ser Arg His Asn Ser Lys

65 70 75

15

Thr Val Ser Ser Asn

30

Gly Leu Asp Trp Val

45

Ala Asp Ser Val Lys

60

Asn Thr Leu Tyr Leu

_47_
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720
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1020
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Gln

Thr

Val

Leu

145

Ser

Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Met

Val

Thr

Pro
130

Val

Lys
210

Cys

Leu

Lys

Lys

290

Leu

Lys

Asn

Pro

Val

115

Ser

Lys

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ser

Ser

100

Ser

Ser

Asp

Thr

Tyr

180

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Leu
85

Phe

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Leu

Asn

Arg

His

Ser

Phe

150

Leu

Tyr

Lys

Pro

230

Lys

Val

Tyr

His

310

Lys

[le Glu Asp

Gly

Ser

Thr
135

Pro

Val

Ser

Val

215

Pro

Val

Val

295

Gln

Ala

Met

Thr

120

Ser

His

Ser

Cys

200

Pro

Lys

Val

Asp
280

Tyr

Asp
105

Lys

Pro

Thr

Val

185

Asn

Pro

Asp

Asp

265

Asn

Thr
90

Val

Val

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Val

Ser

Asp Trp Leu

Leu Pro Ala

Ala Val Tyr

Trp Gly Gln

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Thr

Asn

315

Pro

Ser

140

Val

Val

His

Cys

220

Met

His

Val

Tyr

300

Gly

Ile

Val

125

Ser

Val

Pro

Lys
205

Asp

His
285

Arg

Lys

Tyr

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Cys
95

Thr

Pro

Asn

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Val

Tyr

Glu Lys Thr

_48_

Thr

Leu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Lys

Ser

Lys

320

Ile

ZIHSd 10-2022-0088446



Ser Lys Ala Lys

325

340

330

345

Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val

355

360

Val Lys Gly Phe Tyr Pro Ser Asp

370

375

Gly Gln Pro Glu Asn Asn Tyr Lys

385

390

Asp Gly Ser Phe Phe Leu Tyr Ser

Trp Gln Gln Gly Asn

405

420

Val Phe Ser

His Asn His Tyr Thr Gln Lys Ser

435

<210> 19

<211> 648

<212> DNA

440

<213> Artificial Sequence

<220><223>
<400> 19
gacatccaga
atcacttgcc
gggaaagccce
aggttcagtg

gaagattttg

caagggacac
ccatctgatg
tatcccagag
caggagagtg
acgctgagca

ggcctgagcet

synthetic

tgacccagtc
gggcaagtca
ctaagctcct
gcagtggatc

caacttacta

gactggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgcccegtcac

tccatcctcece
gagcattagc
gatctatgct

tgggacagat

ctgtcaacag

taaacgaact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

Ile Ala Val

Thr Thr Pro
395
Lys Leu Thr
410
Cys Ser Val
425

Leu Ser Leu

ctgtctgcat
agctatttaa
gcatccagtt
ttcactctca

agttacagta

gtggctgcac
gecetetgttg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

335

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro

350
Ser Leu Thr Cys Leu
365

Glu Trp Glu Ser Asn

380
Pro Val Leu Asp Ser
400
Val Asp Lys Ser Arg
415
Met His Glu Ala Leu
430

Ser Pro Gly Lys

445

ctgtaggaga cagagtcacc
attggtatca gcagaaacca
tgcaaagtgg ggtcccgtca
ccatcagcag tctgcaacct

ccectecgat caccttegge

catctgtctt catcttcecg
tgtgcctget gaataacttc
cccteccaatc gggtaactcce
acagcctcag cagcaccctg
cctgcgaagt cacccatcag

agtgttag
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60

120

180

240

300

360

420

480

540

600

648
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<210> 20
<211> 215
<212> PRT

<213>

<220><223>
<400> 20
Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp
35
Tyr Ala Ala

50

Ser Gly Ser

65

Glu Asp Phe

Ile Thr

Phe

Ala Pro Ser

115

Gly Thr

130
Ala Lys Val
145

Gln Glu Ser

Ser Ser Thr

Tyr Ala Cys

synthetic

Thr

Met

Thr

20

Tyr

Ser Ser

Gly Thr

Ala Thr

85
Gly Gln
100

Val Phe

Ser Val

Gln Trp

Val Thr
165
Leu Thr

180

Glu Val

Thr

Leu

Asp
70

Tyr

Gly

Val

Lys

150

Artificial Sequence

Ser

Cys

Lys

55

Phe

Tyr

Thr

Phe

Cys
135

Val

Pro Ser Ser
10
Arg Ala Ser
25
Pro Gly Lys
40

Ser Gly Val

Thr Leu Thr

Cys Gln Gln

90

Arg Leu Glu
105

Pro Pro Ser

120

Leu Leu Asn

Asp Asn Ala

Glu Gln Asp Ser Lys

170

Leu Ser Lys Ala Asp

185

Leu

Pro

Asp

Asn

Leu

155

Asp

Tyr

Thr His Gln Gly Leu Ser

Ser Ala Ser

Ser Ile Ser
30

Pro Lys Leu

45

Arg Phe

Ser

60

Ser Ser Leu

Tyr Ser Thr
Lys Arg Thr

110
Glu Gln Leu

125

Phe Tyr Pro
140

Gln Ser
Ser Thr Tyr

Glu Lys His

190

Ser Pro Val

_50_

Val

15

Ser

Leu

Ser

Pro
95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Tyr

Pro
80

Pro

Ser

Ser
160

Leu

Val

Lys
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195

Ser Phe Asn Arg Gly Glu Cys

210

<210> 21

<211>
<212>

<213>

585
PRT

215

Artificial Sequence

200

<220><223> AAA43697.1 HA from B/Victoria/2/87

<400> 21

Met

1

Arg

Thr

Thr

Arg

65

Ser

Met

Tyr

145

Val

Lys

Lys Ala Ile

Ile Cys Thr

20
Ala Thr Gln
35
Thr Pro Thr
50

Gly Lys Leu

Leu Ala Arg

Ile Leu His

100

His Asp Arg

115

Glu His Ile
130

Pro Gly Gly

Thr Asn Gly

Asn Asp Asn

Ile Val Leu Leu Met Val Val Thr

5

Gly Ile Thr

Gly Glu Val

Lys Ser His

95

Cys Pro Lys
70

Pro Lys Cys

85

Glu Val Lys

Thr Lys Ile

Arg Leu Ser
135

Pro Tyr Lys

150
Asn Gly Phe
165

Asn Lys Thr

10

Ser Ser Asn

25
Asn Val Thr
40

Phe Ala Asn

Cys Leu Asn

Met Gly Thr

90
Pro Val Thr
105
Arg Gln Leu
120

Thr His Asn

Val Gly Thr

Phe Ala Thr
170

Ala Thr Asn

Ser

Leu

Cys

75

Ser

Pro

Val

Ser

155

Met

Pro

Pro

Val

Lys

60

Thr

Pro

Gly

205

Ser Asn Ala
15

His Val Val

30
Ile Pro Leu
45

Gly Thr Lys

Asp Leu Asp

Ser Ala Lys

95
Cys Phe Pro
110

Asp

Lys

Thr

Thr

Val

80

Asn Leu Leu Arg Gly

140

Gly

Ala

125

Asn Ala Glu

Ser Cys Pro

Trp Ala Val

175

Thr

Asn

160

Pro

Leu Thr Val Glu Val
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Pro

His

Pro
225

Ser

Thr

Trp

305

Ser

Pro

Arg

385

Lys

Leu

Tyr

Ser

210

Ser

Cys

290

Lys

Pro

370

Tyr

Ser

Ser

195

Asp

Lys

Thr

275

Pro

Trp

Pro

355

Phe

Thr

Thr

Glu

180

Cys

Ser

Phe

Arg

260

Ser

Tyr

Val

340

Leu

Ser

Thr

Thr

Thr

Asp

Tyr
325

Lys

Lys

His

Glu

405

185
Glu Gly Glu Asp Gln Ile
200

Thr Gln Met Val Lys Leu

215
Ser Ser Ala Asn Gly Val
230 235
Phe Pro Asn Gln Ala Glu
250
Val Val Asp Tyr Met Val
265

Tyr Gln Arg Gly Ile Leu

280
Arg Ser Lys Val Ile Lys
295
Cys Leu His Glu Lys Tyr
310 315
Thr Gly Glu His Ala Lys
330

Thr Pro Leu Lys Leu Ala

345
Leu Leu Lys Glu Arg Gly
360
Gly Gly Trp Glu Gly Met
375
Gly Ala His Gly Val Ala
390 395

Ala Ile Asn Lys Ile Thr

410

Thr

Tyr

220

Thr

Asp

Leu

Asn

Phe

380

Val

Lys

Leu Glu Val Lys Asn Leu Gln Arg Leu

420

425

190
Val Trp Gly
205

Gly Asp Ser

Thr His Tyr

Gly Gly Leu

255

Lys Ser Gly
270

Pro Gln Lys

285

Ser Leu Pro

Gly Leu Asn

[le Gly Asn
335

Gly Thr Lys

350
Phe Gly Ala
365

Ala Gly Trp

Ala Ala Asp

Asn Leu Asn

415
Ser Gly Ala

430

_52_

Phe

Lys

Val

240

Pro

Lys

Val

Leu

Lys

320

Cys

Tyr

His

Leu

400

Ser

Met
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Asp Glu Leu His Asn Glu Ile Leu Glu Leu Asp Glu Lys Val Asp Asp
435 440 445
Leu Arg Ala Asp Thr Ile Ser Ser Gln Ile Glu Leu Ala Val Leu Leu
450 455 460

Ser Asn Glu Gly Ile Ile Asn Ser Glu Asp Glu His Leu Leu Ala Leu

465 470 475 480
Glu Arg Lys Leu Lys Lys Met Leu Gly Pro Ser Ala Val Glu Ile Gly
485 490 495
Asn Gly Cys Phe Glu Thr Lys His Lys Cys Asn Gln Thr Cys Leu Asp
500 505 510
Arg Ile Ala Ala Gly Thr Phe Asn Ala Gly Glu Phe Ser Leu Pro Thr
515 520 525

Phe Asp Ser Leu Asn Ile Thr Ala Ala Ser Leu Asn Asp Asp Gly Leu

530 535 540
Asp Asn His Thr Ile Leu Leu Tyr Tyr Ser Thr Ala Ala Ser Ser Leu
545 950 955 560
Ala Val Thr Leu Met Ile Ala Ile Phe Ile Val Tyr Met Val Ser Arg
565 970 975
Asp Asn Val Ser Cys Ser Ile Cys Leu
580 585
<210> 22
<211> 346
<212> PRT
<213> Artificial Sequence

<220><223> AAD02807.1 HA from B/Nanchang/3451/93

<400> 22

Asp Arg Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val Val

1 5 10 15

Lys Thr Ala Thr Gln Gly Glu Val Asn Val Thr Gly Val Ile Pro Leu
20 25 30

Thr Thr Thr Pro Thr Lys Ser His Phe Ala Asn Leu Lys Gly Thr Lys

35 40 45
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Thr

Val

65

Lys

Asn

145

Pro

Pro

His

Pro

Ser

225

Thr

Trp

Arg Gly Lys

50

Ala Leu Gly

Ser

Met

Tyr

Tyr

Ser

Ser

Cys

Ile

His

115

Pro

Thr

Asp

Asp
195

Lys

Gly

Thr

Ala

275

Leu

Asp

100

Asn

Ser

Asn

Cys

180

Ser

Phe

Arg

260

Ser

Ile Gly Glu Ala

Leu Cys

Arg Pro

70
His Glu
85

Arg Thr

Ile Arg

Gly Pro

Arg Ser

150
Asn Lys
165

Thr Lys

Lys Thr

Thr Ser

Gly Phe

230

Ile Val

245

Val Tyr

Gly Arg

Pro

55

Met

Val

Lys

Leu

Tyr

135

Thr

Arg

Ser

215

Pro

Val

Ser

Asn Cys

Cys Val

Arg Pro

Ile Arg

105

Ser Thr

120

Arg Leu

Phe Phe

Ala Thr

Glu Asp

185

Met Arg
200

Ala Asn

Asp Gln

Asp Tyr

Arg Gly
265
Lys Val

280

Leu Asn Cys

Gly

Val

90

Ser

Thr

Met

250

Val

Ile

Asp Cys Leu His Glu Lys

Thr

75

Thr

Leu

Asn

Thr

Thr

155

Pro

Leu

Val

235

Val

Leu

Lys

Tyr

60

Thr

Ser

Pro

Val

Ser

140

Met

Leu

Thr

Tyr

Thr

220

Asp

Leu

Gly

Gly

Thr

Pro

Asn

Thr

Val

205

Thr

Lys

Pro

Ser

285

Asp

Ser

Cys

Leu

110

Asn

Ser

Trp

Val

Trp

190

Asp

His

Pro

Gln
270

Leu

Leu Asp

Ala Lys

80
Phe Pro
95

Leu Arg

Ala Glu

Cys Pro

160

175

Gly Phe

Ser Asn

Tyr Val

Leu Pro

240

Gly Lys

255

Lys Val

Pro Leu

Gly Leu Asn Lys
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290 295 300
Ser Lys Pro Tyr Tyr Thr Gly Glu His Ala Lys Ala Ile Gly Asn Cys

305 310 315 320

Pro Ile Trp Val Lys Thr Pro Leu Lys Leu Ala Asn Gly Thr Lys Tyr
325 330 335
Arg Pro Pro Ala Lys Leu Leu Lys Glu Arg
340 345
<210> 23
<211> 584
<212> PRT
<213> Artificial Sequence
<220><223> ABN50712.1 HA from B/Singapore/11/1994
<400> 23
Met Lys Ala Ile Ile Val Leu Leu Met Val Val Thr Ser Asn Ala Asp
1 5 10 15

Arg Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val Val Lys

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

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

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

130 135 140
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Ala Pro Gly Gly Pro

145

Ala Thr

Arg Asp

Tyr Val

Ser Asp

210

Gln Lys

Ser Gly

Gly Thr

Cys Ala

305

Lys Pro

Ile Trp

Pro Pro

Gly Phe
370

Tyr Thr

Ser Arg

Asn Asn

180

Cys Thr

195

Asn Lys

Phe Thr

Arg Ile

260

275

Ser Gly

Ala Asp

Tyr Tyr

Val Lys

340
Ala Lys
355

Leu Glu

Ser His

Ser
165

Lys

Thr

Ser

Phe

245

Val

Tyr

Arg

Cys

Thr

325

Thr

Leu

Gly

Gly

Tyr Arg Leu Gly

150

Gly Phe Phe Ala

Thr Ala Thr Asn

185

Gly Glu Asp Gln
200

GIn Met Lys Asn

215
Ser Ala Asn Gly
230

Pro Asp Gln Thr

Val Asp Tyr Met
265

Gln Arg Gly Val

280
Ser Lys Val Ile
295
Leu His Glu Lys
310

Gly Glu His Ala

Pro Leu Lys Leu

345
Leu Lys Glu Arg
360
Gly Trp Glu Gly
375

Ala His Gly Val

Thr

Thr
170

Pro

Leu

Val

250

Val

Leu

Lys

Tyr

Lys

330

Gly

Met

Ala

Ser

155

Met

Leu

Thr

Tyr

Thr
235

Asp

Leu

Asn

Phe

Ile

Val

Gly

Thr

Val

220

Thr

Lys

Pro

Ser

300

Phe

Ala
380

Ala

Ser Cys

Trp Ala

Val Glu

Trp Gly

205

Asp Ser

His Tyr

Pro Gly
270

Gln Lys

285

Leu Pro

Leu Asn

Gly Asn

Thr Lys

Ala Asp
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Pro Asn

160
Val Pro
175

Val Pro

Phe His

Asn Pro

Val Ser

240
Pro Gln
255

Lys Thr

Val Trp

Leu Ile

Lys Ser

320
Cys Pro
335

Tyr Arg

His Gly

Leu Lys
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385

Ser Thr

Ser Glu

Glu Leu

Arg Ala
450

Asn Glu

465

Arg Lys

Gly Cys

Asp Ser

530
Asn His
545

Val Thr

Asn Val

<210>
<211>
<212>

<213>

405
Leu Glu Val
420
His Asn Glu
435

Asp Thr Ile

Gly Ile Ile

Leu Lys Lys
485

Phe Glu Thr

Ala Gly Thr

Leu Asn Ile

Thr Ile Leu

Leu Met Ile
565
Ser Cys Ser
580
24
584

PRT

390

Ile Asn

Lys Asn

Ile Leu

Ser Ser

455

Asn Ser

470

Met Leu

Lys His

Phe Asn

Thr Ala

535
Leu Tyr
550

Ala Ile

Ile Cys

Artificial Sequence

395

Lys Ile Thr Lys Asn

410
Leu Gln Arg Leu Ser
425
Glu Leu Asp Glu Lys
440
GIn Ile Glu Leu Ala
460

Glu Asp Glu His Leu

475
Gly Pro Ser Ala Val
490
Lys Cys Asn Gln Thr
505
Ala Gly Glu Phe Ser
520

Ala Ser Leu Asn Asp

540
Tyr Ser Thr Ala Ala
955
Phe Ile Val Tyr Met
570

Leu

<220><223> ACA33493.1 HA from B/Florida/4/2006

<400>

24

400

Leu Asn Ser Leu

415
Gly Ala Met Asp
430
Val Asp Asp Leu
445

Val Leu Leu Ser

Leu Ala Leu Glu

480
Asp Ile Gly Asn
495
Cys Leu Asp Arg
510
Leu Pro Thr Phe
925

Asp Gly Leu Asp

Ser Ser Leu Ala
560
Val Ser Arg Asp

975
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Met

1

Arg

Thr

Thr

Arg

65

Ser

Met

Tyr

Lys

Tyr

Ser

Gln

225

Gln

Lys

Thr

50

Leu

His

130

Pro

Thr

Asp

Asp
210

Lys

Cys

Thr

35

Pro

Lys

Leu

Asp

115

Asn

Ser

Asn

Cys
195

Asp

Phe

Thr

Leu

Arg

His

100

Arg

Lys

Asn

180

Thr

Lys

Thr

Ile Gly Ser

Lys

Cys

Pro

85

Thr

Arg

Pro

Ser

165

Lys

Thr

Ser

Phe

Ser

Pro

70

Met

Val

Lys

Leu

Tyr

150

Asn

Ser
230

Pro

Leu Leu Met Val

Thr

Val

Tyr

55

Asp

Cys

Lys

Ser
135

Arg

Phe

Met
215

Ala

Ser

Asn

40

Phe

Cys

Val

Pro

Arg

120

Thr

Leu

Phe

Thr

Asp
200

Lys

Asn

10
Ser Asn
25

Val Thr

Ala Asn

Leu Asn

Gly Thr

90
Val Thr
105

Gln Leu

Gln Asn

Gly Thr

Ala Thr

170

Asn Pro

185

Asn Leu

Gly Val

Val

Ser

Leu

Cys

75

Thr

Ser

Pro

Val

Ser

155

Met

Leu

Thr

Tyr

Thr

235

Thr

Pro

Val

Lys

60

Thr

Pro

Asn

Thr

Val

220

Thr

Asp Gln Thr Glu Asp Gly

Ser

His

Asp

Ser

Cys

Leu

125

Asp

Ser

Trp

Val

Trp
205

Asp

His

Asn Ala

15
Val Val
30

Pro Leu

Thr Arg

Leu Asp

Ala Lys

95
Phe Pro
110

Leu Arg

Cys Pro

175
Glu Val
190

Gly Phe

Ser Asn

Tyr Val

Asp

Lys

Thr

Thr

Val

80

Lys

Asn

160

Pro

Pro

His

Pro

Ser

240

Gly Leu Pro Gln
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Ser Gly Arg Ile
260
Gly Thr Ile Val
275
Cys Ala Ser Gly
290

Gly Glu Ala Asp

Lys Pro Tyr Tyr

Ile Trp Val Lys

340

Pro Pro Ala Lys
355

Gly Phe Leu Glu

370

Tyr Thr Ser His
385

Ser Thr Gln Glu

Ser Glu Leu Glu
420
Glu Leu His Asn

435

Arg Ala Asp Thr
450

Asn Glu Gly Ile

465

Arg Lys Leu Lys

245

Val

Tyr

Arg

Cys

Thr
325

Thr

Leu

405

Val

Lys

485

Val Asp Tyr Met
265
Gln Arg Gly Val

280
Ser Lys Val Ile
295
Leu His Glu Lys

310

Gly Glu His Ala

Pro Leu Lys Leu

345

Leu Lys Glu Arg
360

Gly Trp Glu Gly

375

Ala His Gly Val

Ile Asn Lys Ile

Lys Asn Leu Gln

425

Ile Leu Glu Leu
440

Ser Ser Gln Ile
455

Asn Ser Glu Asp

470

Met Leu Gly Pro

250

Met

Leu

Lys

Tyr

Lys

330

Ala

Gly

Met

Ala

Thr

410

Arg

Asp

Glu

Glu

Ser

490

Gln Lys

Leu Pro

Gly Ser

300

Gly Gly

315

Ala Ile

Asn Gly

Phe Phe

Ile Ala

Val Ala
395

Lys Asn

Leu Ser

Glu Lys

Leu Ala

460
His Leu
475

Ala Val

Pro Gly

270
Gln Lys
285

Leu Pro

Leu Asn

Gly Asn

Thr Lys

350
Gly Ala
365

Gly Trp

Ala Asp

Leu Asn

255

Lys

Val

Leu

Lys

Cys

335

Tyr

Ile

His

Leu

Ser

415

Thr

Trp

Ser

320

Pro

Arg

Lys
400

Leu

Gly Ala Met Asp

430

Val Asp Asp Leu

445

Val Leu Leu Ser

Leu Ala Leu Glu

480

Glu Ile Gly Asn
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Gly Cys Phe Glu Thr Lys His Lys

500

Ile Ala Ala Gly Thr Phe Asn Ala
515 520
Asp Ser Leu Asn Ile Thr Ala Ala
530 535
Asn His Thr Ile Leu Leu Tyr Tyr
545 550
Val Thr Leu Met Leu Ala Ile Phe

565

Asn Val Ser Cys Ser Ile Cys Leu

580

Cys Asn Gln

505

Gly Glu Phe

Ser Leu Asn

Ser Thr Ala
555
Ile Val Tyr

570

Thr Cys Leu Asp Arg

510

Ser Leu Pro Thr Phe

525

Asp Asp Gly Leu Asp

540

Ala Ser Ser Leu Ala

560

Met Val Ser Arg Asp
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