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AT 71
Aol 9he) A,

b

7] MT Z Tz wloll 2= g D ME: 16, 32, 62 E 78, T 19 ALy ofnxAl IS
o E

=4
o AeTeds SIS TP AL SH0% st BeE A% A1 AZFAR vhole s,

AT 72

A|8F el SholA,

A7 ZEwEHHEE AE ID WE: 16, 32, 62 = 78, e 19 ASFH | oinAt S x3Ehe A
TS HAE dFHGsE S 5EH0R e LYFIULEHE.

A% 73

A 128l 9loA

7] ZEwEd = M9 ID WE: 16, 32, 62 L& 78, T 19 AKP Y oAt AEE x¥ete A
PTLHAE dFYeE AL EFoR = ZEFIdYoHs od TAA.

AT 74

A 2136l LA,

A7) dpelelzd wid . ZE|EE e JEHEE MDD |E: 16, 32, 62 i 78, e 19 453 of
WA NES 23t S B4R e WYY 24

73 75

A258}ol] Lo A,

7] mpele A wuld ) ZHEE k£ FEEE MG D WME: 16, 32, 62 T 78, T 19 AH5¥9 of
WAt A8 2fetes As 5 0R 3te A FEAAA WY S fEstE B

A7) ZYRFULEHEE MG 1D W& 16, 32, 62 i 78, £ 19 A58 ol HES FehE A
HSHLE AdAGs = A4S 5AHo= st ARFA vlojgix

A8 77

A708 T A71F] JAEFAA vlolej2~E X FeE S 5P 3t AX

o A A

v 4 7] &

[ 249 d3 =]

2 E92 20054 4¢€ 210 EY% v3Ea A4 9 d9A WS 60/673,443% 9] AAES oy, BRE 4],
¥, A MY, ojneAt Ad @ EHES ¥eete] a2 ofr]d FxE EgHrc).

"7 71#A A (kennel cough)" FE AAA 717X A (infectious tracheobronchitis: ITB)> FZ 7|3l
o8 EAE= N w4, AL 5571 eItk (Ford et a] 1998). 7H3} 71 #AAAL AAAH R Mg d
g #17 Ae A9 sF7] AWE T shutE AAA I, EREH AEo] ARSI 22 wEy JiA el
FEAl FEH FFl olE 4 Tt i dwe i%ﬂ HrlEo]l A4A< 1:1(dog-to-dog) HFol ¢
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AU BFF(aerosolization)ol] 71913 Aojth(Ford et al, 1998). YA} A= A7|= = 37k Ay
(epithelium)ol ®rel2]o} & wlolg]x 2HE-A(viral agent)E T 8hy T 1 2oz 7o 98] x=d).
M 2Rl ZFQNAF vlo] 2] 2~ (CPiV) ¥ HEadEelE B EZX)E]7H(Bordetella bronchiseptica) BHe|E ol 7+
A¥ MNEZHYH 2N 7P £33 FrIASIAR, AT, GaFaer 2 g7y 2 dE ok}
st 7 t2®ly wlo]#] 2~ (canine distemper virus: CDV), 7] o}dl:=n}o]#{~-1 ¥ -2(canine adenoviruses-1
and -2: CAV-1, CAV-2)} £ tho] v wpelejago]l 7 s 2 A 43S v 5 Adth(Ford et al,
1998). W& 2 oW E(morbidity)& X]Eﬂ 2% A TAA w]g- AH o R F43] A7]= vk, 35
71 &Y A9 R APEE &5k vk AWS e 23) Al dlHeR 3dd 4 A, giF-EY 1B
SAlE A7) AA (self-limiting)o]™ 01@6& 27 Lol A EH(Ford er al, 1998).

pr

19924 7€, " 7|EAE o2 FHH TFY] B 7 JFB=New England), E2H(Florida), A=E
WA Yol(West Virgina), 22X (Wisconsin), ZBAF~(Kansas), FZ8=(Colorado), <2F &2 vH(Oklahoma)
9 olg]ZY(Arizona) T €Y 1ol AFolA FAsHAl HA. FeitEe] wEA, el A™ )
E U2 Aue 73S dobA AAEAAR, A kel oo adolsEES w4 A dHHoR o
Aste] FA8HA 2 (Greyhound Daily News, 1999).

1998 HellAl 1999 Zell, Aol A adoldte= AT ARSAOlA LS ") 7@ Q e H2E gy A}
AER e n=olA £ Fot AFFe] Al #HM(mandatory closure) ¥ EE FAFE doldE=E9] Z
? 22X 2 o]o] Xt} (Greyhound Daily News, 1999). ==&t} 59| 3 % F7(Palm Beach Kennel Club)olAl, ©

ShFolwt A ARAlTEe] A9 40 %7 7S 3 Aoz 7= A (Personal communication from Dr. William
Duggar). 19921d¢] W3} FALSHAl, 7|2 dife] ol EEdAAME AFAAR, Z2tllA 10
ulg]e] JjEe] " 71AAA" Y EAo] §lv 84 #H¥ SF(hemorrhagic pneumonia syndrome) o2 It
(Putnam, 1999).

2003\ 3€-4€ol], = o " 7]BXA" Ay AL ula SR adolste s AFEAA EASSIT. A

=
7] e R F A ) BAFFe] ARSAAdA Zlddnta HoAn A9 3 F Fet ATV FEHUL
NES AgstA FAvtk. G2E F vB)x(West Palm Beach)d ZAFZd &= MY AY 25 6= HS 4A o
A3 AJNE BB ZL(St. Petersburg)?] ©H] @12 (Derby Lane)olA 1400 wiele] s 5 A9 50 %71 713
o7 WA, Al iR Bl IEHAAR, DY HES S5 FHESE FHAvE. o] e A+
g T MY SF7] Wy o R AT AAA 4L 29k gl

1992+, 199813-1999\, Hi= 2003l F58 Lellolat = ARSI Z1EAA" el B s
£ 7153 21tE BAuAES Itk Y] 32 U 1A b £ 2 7 A9 A gl &Rt
Hlo]# 2~ (CPiV) ¥ xm=ddgls B EXAEFHBordetella bronchiseptica)ol] 71213 Ao|ttar F=sla
ATk, A AEEF e AFEHA 2 BA wAES 29 7|HEE MEdA Bud X 4 WY
AtEl &S WE-838A(B-hemolytic) Streptococcus equi ©F& zooepidemicusoll 9]@ ZAo =2 YUUS E|x

gom, s FFES JHEA "N AT 54 FA(canine streptococcal toxic shock)"e]Ehal

o X
o

=

g SFEHY & SFE9 vlolglx AHS AEFIA vlolu] 2] A Hste] Fa gk 54 o|th(Webster,
1998). 1ZFqlx} wlo]lg~e] F37F A (interspecies transmission)e] 2 7FA] 7]RZ <l wAHYZFo] 7Hsdith
(Webster et al., 1992; Lipatov et al., 2004). 3 7MAl= SEZH o2 WX S wlo]g 27} 3 F(specie
SC2RH & For AH AddE Aol olH3 WAUFY dEL 2H ZFA} nlolgix9 HHNL o}
3 (subtype)oll 93 FHteo] <zt 7+l Ald|E(Subbarao et al., 1998; Peiris et al., 2004; Guan et al.,
2004) 2 opmlm 2# H7hoz ezl 1918139 AAAHL M% E

fi HU

e FERFEH 2 veleagR 55 eAl¢ AdA7IM(cominfection) ATLTHER whol# s fraixke] Az
(reassortment) ¥ & FES A= 58S Ad AZFA (recombinat) o] FAT 75 T, &
Eo], 2F % A AEFAA vpol s Alo]o] fHA; ATl o) @A Al vlel#AES 1957d ¥
19680l A AHQ 17k AZFAA F-3HS Do HH(Webster et al., 1992; Lipatov et al., 2004; Kawaoka
et al., 1989).

2 )

oo A9l WA ke wlolgjxEo] AAAQ] &3 FoRFH tE FEE ARARI M4
] MAE Atelol 7<]5—“.—11‘i(sustained) Aol dojuA] eby] witel #F A (terminal event)o]th. Thek
vlo] ) ~-&F A 2 EA 2 =3 AA(horizontal transmission)ol] FLs™, M2 HFoH <l

e o Mo

F’l'
Y
ofo
ﬂl\ﬂ
F o

_11_



[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

SE50l 10-1474011

Fx} wlolg A5 G4 (perpetuation) o 7FEEREE FolE A F-3Uh(Webby et al., 1992; Lipatov et
al., 2004). weha], AEFQAA} vpo]g] =0 N RE HF-5old HF& G777} 23 A7t ofyvn ©H
7, e, T Aol AARE TAste] gt (Webster et al., 1992; Lipatov et al., 2004).

#Ae AR 54 wtel, AEF<AA vpol ol o7k i) ek, o B A W

[
et
i
o,
=
]
i)
ol
lo
=
o
)
[>
fr
ot
il
ol
el
|
[

7| NZFQUA} wpolg o] 3 Aotk A AA
ol A, & o] QEZ Tzl HlolgAE A4Q ID HE: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,
28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, EE 78 F o] 3}
A UEhd ofn it MES JMAE gl A S dmdets ZEwEEEE B O UTA 2/EE WYl o
Holy o WEAE s, FAHRJA AAlddqA, 7] FwEdoEE=s A4 ID ®s: 1, 3, 5, 7, 9,
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73,
75, TE 77 T ok oA YEld FEULHE ME e I ddHol MyAE ey, FAAH o A

it
&
11 3194
rr
e
i)
et

Aol A, 2 gHe] JQEFLR}F vlolej~= o}y H3olth. oj7]d AiE WS st #49d MEZYH
vlolgi s B8t AX T djololA wikE = k. dlEAA A AAdelA, F7] AEFMA}F vlo#
= AZSFAA A bho] 2o,

T, B odyge B oatygo] QEFQIA) nlo]g 2o A BE fHAE e AlkY AIWES] AE e A
FE x3ste EZEwEdoE=Ed B Ao, d Ao, & W] FIwEUlHEE AESFAA
A5 A(influenza hemagglutinin: HA) 3%, weElrlYoiAl(neuraminidase: NA) -2},  Sgkdz

(nucleoprotein: NP) 3=}, wlE8& 2~ WA (matrix protein: MA or M) F3A}, TF&
basic: PB) @A FAx, FIai 2 (polymerase acidic: PA) & {2} W]
o = 5 o=y Ve 9 e HEAES x93t FAF

FHeHEE HId4HA A, BEE I VeAH 9 B2 HIAE
A, 7 AT A 8719 sy o) s THAE AETFSHA TS

)4 (consensus sequence)2] ofv]i=it Ao thdl(versus) 83 R|oAe] AHHA

o

r

C A7) ARFEH A AR AD 1D ME: 16, 32, 62 EiE 7804 Mol ofu|nAt M d
EE Ve B/EE WYl B B wEAE R EEREEE daddth A A AAldelA,
A

gL 7
37 AP A A E A D W3 15, 31, 61 T 77914 el FEUSEE NG9S L),

d AN oA, B ddo] ZaFEYoEsE Ad ID HE: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 HX 78 F o= 3}
ol Yekd ojnit HE e O 7eA 2/EE W99 9 e WIEAE R ZEHEEE 93y
stk FAAQ A A oA, Ad D WE: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 HX 78A HQl oluxil HLL ¢
FY3E FTYFIFELHEE A9 D s 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,
47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75 = 77 474 wE Y ID AS: 2, 4, 6,
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68,
70, 72, 74, 76, X 78 F o= 3l VB4 BW/wE AU dH £ HIEAAS dades A9S 3
ik, oA, B dwe q9 Ip WE: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47,
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, =X 77 & o= 3 }o] H3} WA (degenerate
variant)® X&38k= A9 D Ws: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49,
51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, EiX 7794 B FEHYLHE AQG EE 9 =
HYPAE x3ete ZYFEULHE AdEd #g otk & tE FAFQ A AAfdolA, 2 I &

i)

_12_



[0018]

[0019]

[0020]

[0021]

on

£501 10-1474011

FEUHLEHEE VE 28T F Adrk: A4 1D ¥ 39 wEHLEEE 1-2271; A4E 1D HE: 59 wEH
QEE=E 1-2148; SEQ Id NO: 79 FEELE=E 1-657; SEQ ID: 99 FEELEEE 1-1494; Ad 1D ¥3:
119 FEUQEEE 1-1410; A<YE ID HE: 139 FEFUQLEE=E 1-756; SEQ ID: 154 TEULEEE
1695; A€ ID W3 199 FEFHQEES 1-2271; AE D A3 219 FEYLEEE 1-2148; A4 1D HLQ.
239 FEHLEEE 1-657; XY ID W3 259 FEHQEE=E 1-1494; xioﬂ D tﬂi 299 FEHULEEE
1-756; SEQ ID: 319 FEHLEES 1-1695; A ID W35: 479 FEUQEES 1-2277; AQ 1D W35 499

FEYLEES 1-2271; A9 ID ¥3: 519 FEISEHEE 1-2148; A9 1D tﬂi 53¢ FEHUQEEE 1-
690; A< ID W3 559 FIFHUQLEEES 1-1494; AE 1D W3: 579 FEHLEHEES 1-1410; AE 1D W3
59¢] FEZYQEEE 1-756; A ID HE: 619 FEYLESE 1-1695; A ID HlE: 632 FEYLECE
1-2277; A4 1D ¥3E: 659 FZHLEHEE 1-2271; Ad ID ¥3: 679 FEUSEHEE 1-2148; A4 1D ¥
F: 699 FEHLEEES 1-600; A1 ID M5 719 FEYQEEE 1-1494; A<Y 1D W35 739 FEHLH=
5 1-1410; A9 ID H3E: 759 FEFULEEE 1-756; ¥ A9 D s 779 wFEFULEHE=EES 1-1695. H wt
Ho] HE elA ojid ulolgix ZEwEUEE 9 ZYFEE ANEEY wEHSEE B ot NEE

FARS ol 55 WEE DQ124147°0A4 DQ124161 L DQ124190= 7|EE o™, ]9 JfAl= of 7o FHx=

i

Y

Florlo
%
)

e ﬂ

o QEFAL vholelzel FelirE

EH, B ouge 2o <l 2 £

Aolth, EF, H Uy B owge) voA 9/EE Wy v 2 WA #F ot oJrd ER
El=5d B o] QEFFAz) vlole)se] AIFEHAMHA) @ d, FEUgA(NA) e, w24 (NS)
guld ) egud ) FPEA 97140 9ud, FRES AP G 2 EY s gl s xadc. o
FAHQ A AN oA, ® e ZegEl= qd 1D WE: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,

26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 & 78 T o= 3}
el ek oflidt A E 3 o)A R/EE Weley vl mE WeAE g,

Tk, 2 iy B ouge] ZYFEYlEE A4S Este FEwIEUoEE Bd A E(expression
constructs)ol] &3t Aolth, A AA oA, E do w3y A= Ad D HE: 2, 4, 6, 8, 10, 12, 14,

16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76
EE 78 T ok shyelA] YER ofviAit ME e 1 7T 2/Es WEYdA a2 WA E x9S
= EYPEHEE dAdste EEFEUHE AESs ST FAIAR A HAACdA, A4 ID HE: 2, 4,
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, 70, 72, 74, 76 Hi 78914 UEld oju]iit MAS d:YEE AV TEFFULEHEE A9 1D W
1, 3,5 7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,
69, 71, 73, 75 EE 77 Z4ZdA 1B FEFHLHE QG wE AE D HE: 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, W
= 78 % o= Fte 7lEA H/EE WY 9 e HEAE d3Yss IS 3T, weby, B
weo Mg [p WE: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55,
57, 59, 61, 63, 65, 67, 69, 71, 73, 75 L 77 T o= oA YEIH wEHEE ME B MDD
W3: 1, 3,5 7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63,
65, 67, 69, 71, 73, 75 wE 77 F ol dr}o H3} tﬂtﬂxﬂ 233 9 e WY xdeE ZRE
HEE AMdg xdtete dd FgAE #e golvk. v g o AAjdeA, & o] Wy FEAE 2
ZEwEUE =Y Hduy (overexpressmn)s A &3k}

PE

oo iy FAAES v oR Y] wd pAAVE DEEE JRE 3 AXddA 715 24 2x
T 2FI. mEbA, Fjaks dE 5o, RE S5 AE, TRF S5 Aﬂ}, T ST AE, AR FF
A, ol 5 AE 2 AE S5 AE59 A8 548 93 21 8AES MY F itk A A4
dola, A7) 2H 2A2EL /) AEEAAMY 75F 2450tk £H 2425L TR2YE(promoter), HAF
T4 A4, HY T4 A4, ddA(enhancer) B EFoldldst QAES XFSTE. o7]ol] AREE wpe} o],
"y A &ole Fs JheEtA ddE ;A AdY dAE AlEske WA AdEY AF
(combination)& &u]gtc}l, o 7)o gol&e 7] AwE 24

7]
59 &9 (juxtaposition)E &H]s}
o2, A% N5 dA"E 2458 oA DA ).

oy wyl FAAE B 2o ZYJEEE adste ZHRIEUHE Add #F JhedtA dZ2"



[0022]

[0023]

[0024]

[0025]

SE545] 10-1474011

EREEE A sAE ®F V1EES olgst] EeliIeleE = ¥

= HES £ une 2y FAH AHeE 5

A AR TRAL Afel ER

4 A Al 9

A 4291 g4 glo] sl &drh. dAb A AL

el B A Add Y] ZREEE L
3

Lo

MZ O pf Jr o ¥O oo (M

ol [m
oo

A AEEAA D] Bl A AHE HAS S ZEREHES vlo]ly 2~ EE AXE 7)A(origin)
A 4= Q). vlol A TR HREELS *}O]ETH]QEH}O]Eii(cytomegalomrus CMV) 42 TZRE, SV40 %7]
late promoter) HE 292~ 53 wlo]#]2(Rous sarcoma virus: RSV) A}
7ol BAHEHA Gtk AE VA LR2RHES dlav(desnin) FAA Lz2rE o
EFSHAIRE, o7]e] FAEA Gerh. ER AEEdA E el d A AL
3} 52 3-Qak=E Ak 7] vob Al (3-phosphoglycerate kinase) TZEE, A=
e8] =-3-914kd @44 a4 (glyceraldehydes—3-phosphate  dehydrogenase) TZRE, wEZE QI
(metallothionein) ZEZREH, A& =FAa4-2(alcohol dehydrogenase-2) ZZEE H & 7]jolA|
(hexokinase) ERREEZE ¥3alx|7k, ol 7)o A E R =

A7 wd FAAAVE AE AEe] AFTHAY E=YdHazr e, oE Eol, EduEF EAola wloly A
(cauliflower mosaic virus: CaMV) 35S(¢l# 2% (enhanced) CaMV 355 I2REH ¥3H(AE B9, HHFTH 53
W3S 5,106,739 and An, 1997 33)) EE CallV 19S5 ZERE|Z} AREE 5 gtk AEdA 28 FAHAER A}
£E F e g8 ZRHHEL JoF 5o, Za2HH(prolifera) ZEEH, Ap3 ZZRE, & FZ(heat
shock) X2 %E, A. tumefaciens® T-DNA 1'-T& 2'-Z 2R ¥ ZZe5F2YolA(polygalacturonase) X =
2E, HFYokpetunia) ZFE 2> 72 AA G4 (chalcone synthase) A(chalcone synthase A(CHS-A)) X =
2H, ElE PR-la Z2RE, FHFHAE (ubiquitin) TE2RE, NEl L2 HE, alcA A T2ZRE, pin2 X
ZREXu et al., 1993), <FF(maize) Wipl Z2REE, 54 trpA 42 TR RE(MFFZ E3] W3,
5,625,136), =44 CDPK F4d# TZRE, FH2A3 o 2o A~/ (RUBISCO SSU) E2ZREEH((WEEx E5 W3,
5,034,322) %= AREE ¢ vk, MEEFT 55 MI. 6,455,760 i MEAET 53] WI. 6,696,623 L (3
H nEgFa EF Y WE. 20040078841; 20040067506; 20040019934; 20030177536; 20030084486; L=+
2004012334994 A E ZZHE AEE T 999 Ay e Wy -5o]4 TIZHEHELS E Wy wy 74
At A AFEE S At A ZEEE|(constitutive promoter)(CaMV, FHIFAE, & T= NOS ZZRE| 9}
2o, @Asty o 2 (developmental ly)-Z24d® T2ZRE % F= JE“H(mdumble promoter)(g, H, T=
2 e gEdd o3 fxd 4 e et TEREEY Z2)EE B Uy ZYwEdeHE od T
AAET} A AFE ="y, EvtEe] B8 TRRE(FE W3 AF515784; Good et al. (1994))$} 72L& o
o], }d-5o|q Z2RHEY 2 2A-5o|F Z2HHELE AEE F vt B-FAl&H(phaseolin) 3
ZHE B9, ) =t FPAd(glycinin) FAAHGAE £, gFDERE UL ZRTE} T F
A-5olA TR HHE 9 & AEE AEE F Tt

o=

1r

[e5

l

i

m\o

N

A3 AZA A dde fiE, & Wy Wy LA dE Bof, &7l iR dlas(alkaline
phosphatase) Z2RE, EHEZ(tryptophan: trp) & EH, Zt}(lambda) P, Z2XEEH, B-greiufolA]
(lactamase) X2 NE] (lactose) ETZRE, phoA TEZXE, T3 LE2RE, T7 TE2REH T tac TEREH
o o Z2RHES X3 4 uh(de Boer er al., 1983).
e
1

Pt
OE

Hom WA} B4 A

_§
3
2
N

T Atk WA T4 A
A Adnk. A F
(downstream)oll 9= 4 dvt. AZ FEH= HLE& EolF<l AEA7]H T8 (organelle compartment)oﬂ/ﬂ
w2 22 (protein action)e] AO]E of
M3E EA X (cellular destination)Eol| #5 7153tA 948 A%3 2
o] H wujFo] oAt Ejujde] ANkHoR EASHE FH2 ofviit Adelrt. &
FE= AEe AMES T3 gEd AX 9/EE MXY H-A FAA YPFEES E}E‘l‘%‘é}L Zi%
o ZYFEI =5 A AHES H8 dxdEd. ndA-d AAMELS FHA AAE
o
ES

acting) 8450 W& FAA 2=

2200
9,

_,4
olf
_OH
é
2
i
reon
BN A .
ol fol o
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[0026]

[0027]

[0028]

[0029]

[0030]

SE50l 10-1474011

Z2Zulo] 2 ~(cytomegalovirus: CMV) 27] T2RE dA &
71 dAGH A ek, FH12 TS Y= JES-wY <3

Asel ek, old@ asEe AME F9 el EAselol stu YRy F

x b

371 Id FAAZEE WARE mRNASl EotuldslE A AIEE DNA MEER 7] Zd A 23E 5
A3 SEFA Adai(octopine synthase) T =23 Ay A A (nopaline synthase) MEE E3HIA T, 7]
o A et

e PAAER & Bo AAZE AXES AUsy] Y& FAAA A 4 I:E AzA-WAES TG 3=
FRAAE EZgete] s ol Al M xA FAHAAES 2 4 vk AW FHAELS s
ole] 7] FAAE WS AT

T A} o]z &Emto] Al (hygromycin), ZFrlo]Al(kanamycin), .2
nlo] Al (bleomycin), G418, A~E®IEmn}o]Al(streptomycin), IFEEm}o]Al(paromomycin), Ul2mlo]lAl(neomycin)
! 2~ E] =vlo] A (spect inomycin) . Fhmto)al P e Q. mto] 4l Q14kxl o] &4 (neomycin
phosphotransferase: NPT ID)ol 93l A|F=d 4= A}t Ax=A-UA FAAES LA L-EA o4 E 7] A o]
&2~ (phosphinothricin acetyltransferase) T+ 22 EA|o]E(glyphosate)d] WAS AT &= g, 4 A
3 29849 S Ha AHEHE 98 ZANEL B-FFFEYuolA|(glucuronidase: GUS), B-ZEEA|ttolA]
(galactosidase), FA]d gfo}A| (luciferase), A=l AR EA, F2 U YoM E | dolah
(chloramphenicol acetyltransferase: CAT), =4 333 w & (green fluorescence protein: GFP) & <ldlA
d GFPE E3stARE, of7]o] I HA B=rH(Yang et al., 1996).

T, 2 oIHe B uge] ZEEEE dadsie 2 R ZYnEdeHs A9S xdtete ZHwE
eH= WS #g Aort. H53 Zﬂf& G4 Ao]EEo] W FAA Ee wHe] LRIdeyHs=Y b

23 wdEd o ZwEULHE WEAR Aglo]l dojuAl & = . of7jd ARgE "HE"e
ol dE Eol, EHtav=g, AavEE, AAAIE, 3A(phage), HlolEs &

E(control elements)™} A#AA Ao BA7} 7153t AEE Alold ZF el AL =
v 999 Fd4 A E oty WEHELS MAYE 3 AXoA WEI HAHES st wEUSEHE A
S X3y, vy 9/gE 2240 o]& 7led & B ¥WEES pBR322, pUC AlIE, M13 AlE, pGEM AE #
pBLUESCRIPT ®E| &S ¥33A 0, 7o A=A =t} (Stratagene, La Jolla, CA and Promega, Madison,
WI).

Zotas A4 ¥kS-(polymerase chain reaction: PCR) Xeglo|WE3} o] H wbwjo] Z gy
L= HdastdE Ado &3 € ¢ v S wEdE=E 222 E(probes) ¥ X&)
3k Aot} B dgo]l g "ﬁ:EE‘“OE]E ZRZHEL JAETFQA vlolgjx A NEES] AE W

2 o -

L 2 ot fo o

>

- FUE
o
fo
il
Ac)
:(r
rﬂlﬂ
=)
O
51
I
2
. (ot
o,
)
i)
4>
%9
Y ;
i3
ol
fo
4 l

PO
T
il
SE
[H
k)
o
it
rlo
ofl
ol
i
N
il
b{l
H
il

S
E H"l oL

Ho]ojE](radioactive moiety) T3 L HAEF 7153 %
33 Utk el x2HE g dgfo|mEL 5o
HAE3 9719 ¢ ok, dubzow B owtge Zgn g 9 Zglo|w B o]} 10011*1 500 01**0 7
. o7} 100ﬂx1 20, 21 oA 30, 3114 40, 41914 50, 5194 60, 6114 70, 714
80, 81441 90, 916lA4] 100 = 101 o]4e] FEeEQEEE B W] W oA gt o AA A,
XaHE 9 sglo|n 5L Zolrl 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29 ®= 30¢1 wEHURKHES T ok shifeltt. ¥ W ZRHS B Zeolngd EEH L

Lo

Wi o [0 o T o= Mt E = A

=

O
o
[
mg
2
o
o

= AME (100 %) FEALEE AL dAGS 7H F AU G dRxFe] 100 % WD ¢ ol 4
g B0, ZgH mE dgtojn] B XN Ato]o] A AAAFL ] TRHE me Zeto|wrt A 27 Sl
Al 2 dHe] ZYFEUEEe wEUEE H% of A3 & 4 dE 399 %, 98 %, 97 %, 96 %, 95 %,
90 %, 85 %, 80 %, 75 %, 70 % L ThE WMEEo] AE dAH 4 & Aok 2 2] gixAel zrEE 2
Zalolm 5 MY ID ME: 35, AL ID ME: 36, A4 ID HE: 37, A ID WE: 38, Aiog D ME: 39,
A9 ID HE: 40, AF ID HE: 41, Ad ID WE: 42, A9 D HE: 43, Ad 1D |5 44, A9 D A5
45, Mg 1D M&: 46 F o= shitell A YEd FEEQEE A9 EE Ad D WE: 35-469 F o= 3t
7154 o B HIEAE 7R Z2BE 9 ZolwE5s X

oA7le] ARE®E "L, "EEAFEEUEHE" 2 "SYIFEULHE" g 5L @Y EE ofF Uiy ¥

_15_



[0031]

[0032]

[0033]

[0034]

[0035]

B F o siue dSAERFEYHLEHE, FRFIEUHE Ee EFE dSAYEFEIALEHE 9 2Ry
ZHUEE IRAE e, g Agehr] Fevhd AdH R dAste FEUQEEEN AR PreR
25 Ade AdAQ FEULEEY ¢l FARHES 9. ZYFEUEHE AEES HARH ©
A2 E 4 0 RVA B RVA There® dabd S 9l DNA Zhe MdS e 2 owe) qfele] ¥t &
YFEdLHE e SHAFEULEHEY FEAS AEE B el U e ordr. EEFEdoH=
AMEER AA-Hdo] NEEZYY fFald &2 AFd®t ojyg &4 o] MY 4& =FE g3t 2 oy
2 T3 9r)o) AE EZYFEULE =B M drA a8 ZYREFUHsES et B ouy
o] ZYFEULHEE ¥ ZEPEHEES AW e Y9 FHE Agd 7 AU

FAA =] B3k (degeneracy) 2 ¢ldle], thFd 02 ZewFYoHE AEES B Wil =g <l
29 & g Advk. BE Tt A ZEEUE Toll di$stth) 2 479 ZEo] AP shs ofv|mihs HoF
© #7F Lewinoll A AWETh(1985). E3h, o]yt e & Wi FUSAY EdHor FUdd ZIFE=E
£ 33 oE EYFEUdoHE AdES wEojdle BgAY s 1Y) ol ok, olulg FHsle Wy
A A e FYFEUSHE AEES B I B9 el vk o7]e] ARgE "BEAA o R FdgHozta
AFe APES 2 o] R oEEE o3 YT EPE = Ve ¢ WAl €48 F
PH oz WstA71A] FE ofv it X3, AA, U e AYS dIYEE AEES ot

2 oaye B oo ZEYHESS Jadste EYwEUHEES WHEAS B Ao|rE stk HEA
ALES 271 Ado sh ol wEHOHE ) A3, A H/ke ASlEe 28 AdES 2EET
DNAS]  Ad#Ql rEdleE =gl Afd F v wEUEHEES o|x=Al(inosine), 5-EFQ=-ohd
(fluorouracil), 5-B 2R (bromouracil), 3&Fo] =AM (hypoxanthine), 1-wWl&F-old(methylguanine),

1 9}
5-w|gAlo] E4l(methyleytosine) X EgddolE|l= 7] E(tritylated bases)S 338 4= dA|wk, 7] 3
AEA FE ©7] RoloHE T AdelA ] wEHOHES] @ KololHkE WEE F Qi ofgpH| e~
(arabinose), AAEZ 2 A (xylulose) B F8 T (hexose) S LA, o7]d] #A4F A gevh, T3, w24
QY EES ofuld, Afe]EA, Fopd, Wl W g2k d7ES =
Aok, wEHHE XF, 2 24/3E AYe Edele AGES Al TAE EFE VEES o8 Ax

93 A% 4 9

P

ro

2 oo ZEPE = SolHo® gREAY AAHORE EAStE ofn|AtE o]9]9] olniAtEe] I
2 g o]l e YoA oEHTE. dE Eof, H-AAAS olH|eAHES XFE ol AES TH EEE
7} obn| i AbEo] X 3EA kS ZEPE = AAFoR FUS V|TF E4E FAGE ¢, ZYEFEHE=Y of
o) 1= A A)gkd 4= Qlth. H]-zFAFQl ol ke] | ES @ ZUEl (ornithine), AIEE# (citrulline), 3=

MEE =S =
Z A ZE23 (hydroxyproline), XA (homoserine), =4 2l (phenylglycine), E}-#(taurine), L LE=F]
ZAl(iodotyrosine), 2,4-t]o}v] =K & H(diaminobutyric acid), a-o}7|x FEXH(amino butyric acid), 4-o}

W B, 2-obvli BEA, y-olulw REA, ¢ -olvlx #3Hk(hexanoic acid), 6-0b] #3, 2-opv]
=

i
S

= BEX 3-ofny L RY)2AH(propionic acid), *=EFAl(norleucine), =2 (norvaline), A}E 32
(sarcosine), ZTRAIEZ (homocitrulline), AZ~H EAH(cysteric acid), t-%€ZF&2(butylglycine), -

gd#d(butylalanine), 98 A(phenylglycine), AlolZFzZaAAebd(cyclohexylalanine), B-L&d
lanine), 522 olv]:AFF(fluoro-amino acids), B-W® olu|x=At, C-w¥ olmjxil, N-w€ o}m] =4t
A Q] olu| Al FAMA T B2 tixboly ojn| i AbRE XA, ool dAHHA FErh vl-xd

Mg ¥ o yi o -
(o}

h B
=2t e f23t9 (derivatized) 5715 (side groups)< 7HAl& olv|=Ab{E ¥skeic)l, T3k, ohulEo
o} A 9Jo]o] olm:=Ate D($-3] A A (dextrorotary)) HE] T L(F3] 4 (levorotary)) FEld 4 Qo). &2
Hol ZEHEl = gl qde] gigddel(allelic) MIAEE B 2o WY Yo £egu},

ofriAtES AWkAoR §7]e] FREE EFE T vk HI=A, HHed =4 (uncharged polar), @714
= o
=

e B ool Bedes
%

=
Q3 fASE @, 2 % waro® gAY, 47 AGel
st ool ohmwit NEARES e EAYEE Amgstt Zehdornse X owye W
oA =T, ok E 11& zzte] Fiel &ahis obulwAl dlEe] B2 AFHh WU IA ofvlwit o
o5& E 129 AT}
B oUgel ATFAA vlolg s TelEEe] wHE L MIAES QA0 FAH EF PRES o3l
AAEE Aol FAR HE 2B olgstd VB4 EE WUyl EAGYE NPT & otk dE =



[0036]

[0037]

[0038]
[0039]
[0040]
[0041]

[0042]

[0043]

SE50l 10-1474011

of, £ wdel wehuluthA e el wAE W/mEs vgAse] A9 96, £449 B4l APE &

stk webd, YA 2 owne FeMEce) wa 9 WEAES golsl Axsa QT 5 Ju AA

do] m: u-AgA EAEEe) el 47 w9 EmE AT 24 fAsEAe v A4 4

2l

wougol el o] gEE FelwFAeEsE 9 FMESES o/ HolHow dAg ¥ wwel g

S9 O 54 BU4 W/EE SA 096l Belel Aeld + k. ) A9 AP Ao 60 &
3| I 9 % =%

=

Z3, ulEAEAE 75 9 23, O ulEFEAE 80 ¢ 23, o HlEAsAE 90 9 23T ¢ 9oy
o Aok A9 YA H/EE FAEE of7)el dAlE A4d vlalste] 49, 50, 51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98 Fi= 99 % A4 Yo}k, & EAHEA
= g, ofrlel AlgE F At HAE Ad XA D/EE FAS Karlin 2 Altschul(1993) 9= W
# Karlin % Altschul(1990)9] <ug|HFS o]&sle] A2A4=E 4 Ao, 283 daglEFS Altschul er al.
(1990) 2] NBLAST % XBLAST 2@t o]| XESteEt}y, BLAST FAFS S A7) NBLAST 213 o 2 M4 (score) =
100, @ojdol(wordlength) = 122 Fawo] Ugh= HAME NE dANS Ad MEES 4S F A .
Hlal 228 9e] M (gapped) FHES doiwl, Gapped BLASTES Altschul et al. (1997)o]A4 A= nieh
o] A}g-8 4= v}, BLAST ¥ Gapped BLAST Z 21 ES o] g Ao 7| & 735 (NBLAST 2 XBLAST)9 ¢
E &) H E(default parameters)o] AR&E 4= Q1th. NCBI/NIH $1A}olE =z,

|
1

&

Al 7] oA 23| x
s ﬁ]@@q(Mamatls et al., 1982). ZAgE sl g7ldl A&d "dAG" .7\1_21% 6 x

Denhardt's &9, 0.1 % SDS, 0.1 mg/m¢ HZA % (denatured) DNAS] DNA &to]HZ]=9] =% (Tm) W%l 20-25
CollA shERE whell £437F dRiA oz F85He 2AE5S Jrdtt. 554 () 3 2] e
Hoh(Beltz et al., 1983):

Tm = 81.5°C+16.6Log[Nat1+0.41(%G+C)-0.61(% E B0} =)-600/F7] #o 7 o]|Fold FZex Zo]
Aukx o7 57| 9f o] A g}

(1) 4=, 1 x SSPE, 0.1 % SDS ol A 15%& &<t 23] AH(A 2= AH).

(2) Tm-20, 2 x SSPE, 0.1 % SDS ellA] 15& s<F 13] AlH(F A= AH).

Wowye B ouyel AEFAR vlolexe] fARE o8] ALYHE vlolels WMASY PHSEA B
)]

Aotk A AA o), A7) wpolg|a A AHL&d Y PESHA(HA) wdol EAQe A AA]delA],
A7 Ase AL dNAL S o] sr1E 23T 82 A A A™; 221 $1X oA FAl;
327 YHlA el EFo; H/HEE 482 YA MY EFod. dEH A AAdolA, 7] AT o
Ao Ad ID WE: 33 EE AG [D WS 3404 KBSl olu Ak A = SEQ ID: 33 i Ad ID HIE: 34
o 7eA 2/rE A9 b e AFAS /A, g AAdel, A7) mlolg s wALe Fraluu
ANA) el w2 (NS) wA Fas GVIAER) wiE, FHEas AR (PA) v T mEZ A~
(MA) whoelr}, 2 o] nlojg]s whilzd W FE=EL AMEE o] 4] @A e JE|Ed So]dow
TEHE FAES LT 5 vt £ Iy wlolyx~ wd 9 JEEELS WYYea TEau M 2AHE

A QAEF4AE upo]ef 2o EH??}
1= TEAA ]lee o}

2 g 0. dE 50, A7 AEFAA vholE A= I, H2, H3,
H4, H5, H6, H7, H8, H9, H10, H11, H12, H13, H14, H15 %+ H169] HA ©}3 % N1, N2, N3, N4, N5, N6, N7,
N8 = N9°J NA o}Fd & ot} AR ol 4], 7] HA o}dS H3 B Hoo|th. E thE AAdeA], 47
NA ofg& N7 = Ngoltf. Al Ql & AAlefollA, W wkg-2 o} H3Nge| A&F<At uhole]zol thafe]
fredn. o AAddA, A7 S5 FES MY sEoth A 22 S5u, ZaH % 99 22 oA,
TEY 2 AS(domestic) M FEo|th. M FELZ 7, d& B9, £F Z/Ev FF W (companion
dog), £7(show dog), AF¥ 7 (working dog), &7 (herding dog), 4~8 7 (hunting dog), %7 (guard dog),
7 ZA(police dog), AT (racing dog) Z/FEE A¥Z(laboratory dog)Zt &2 7/NE, 53] AFS7 (domestic

Q]
=
O
pil
=
T

_L
[Llﬂ o}(’,
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dog)= ¥ g3ttt A A AAdlA, 7] 55 B awolstere) o] AEAH Aol o AA]d
oA, TENA E wtgo] QTR wpolgiad] tidk Wl WS FLdly]d FEI B ubwo Wody x
Ao fawko] Fol dArt. A7l WY w3 A AA(humoral) H/EE AEA(cellular) HH ¥H&A
ATk, FAA A AA e, 7] W W& WS (inmunization) ©]F I AIZF FoF WosH F 5
oA o]l ZdS WAHEAY HLEE £ dE BEA WY wkgolth wEhd, B awe waAl Folg
S50 B wdo] vlo]gse tidk BHaA WY ke AT 4 e WAl 2AE 9 HEdd 33 For=
sttt

[0044] 7)o Adre wpe} o], E wtgo] AJr] WA T WY 2AHEEL vlolga g AaEA Eyk oy
=3}l i W) EA dlol#AE EEI FAE A vlol#(cell-free whole virus) Hi ABR]EL AAE(H]
gl&o] vpolg 2~ X Fe] U T ARE AASJES AHEHe "% #H2l(split vaccine)"S EF), ulol
G E gdE 9ot gldEe] Adiex 53AE 23, ZEPHEE 2 JFHEE T olge A
E T o= e 23E EFE & o, "ol A AR AEAE EFe Wi e WAl 2AAEES

s AFE A9 e AXASE 23S %

277} the uhol e~

[0045] Eodbgol Ayl WA e W9l AEES 4F 5 AE-SHAMHA) @d, Ty oA (NA)

a4, 5 AR e 9/ Bodgo] QlE ekl nlo]# A9
JAzgdste FHAAE 238 4+ e AxXF vlolgl 2 HE-H| o]~ (vector-based) TAAE
x3 9 E] Azl AMEE 5 e Al A volg s WEE 2 o)
AHE BAS E oEHTE. dE 5o, ofdlwnloly] 2, olH]E A (avipox), 2 #|ZHlo] ] 2 (herpesvirus),
WX ol(vaccinia), 7Hte]o}¥E 2~ (canarypox), WEEZ*(entomopox), =F(swinepox), $12E 1Y uloly
2 9 AAe EER gE wolY2ERZRE FdE vlolga WEHELS B uwye 2AEE YW WUHEY
T AT, A 8AES JdEdstn HEAYE A FYwIELEE HMEHES dAd FA=
3] ol-gste] A|ztE = Ark. ESE, oo A L]

= = 1
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=

89 & Atk A% 5o, F2 A
=
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o > oot RIOMN X

= = = =
ZAEER A2 FEAE(boost)ES AASA Hrk. B 2w v AEEE e W9gs Zw
(protocols) FdA A Wuisie] 2 dge] A9 UdA g%

[0046] AZFAA} wpolg 29 Holm shte] FAA i Ay AIHE 2 B 3 A
T & o) wlolg 2otE thE JIEFAA vlolY A2 5 E g vlolel A~ f =
AF A (reassortant) vpol# 2o #3+ Zo|7| %
12} whole] o] Akt =& A (recipi F
12} whole] =90 4kato] A Aol os] A & Aal el vhA TR} Hpolz o] 3 3!
A[FA wolel s AEget. APFA vpoly2E AAst EHA7IE BHES Al A= Aot
(Fields et al., 1996). , i =z
dlolg2e] FAA B Awd NIUEES FIS. B owyo] QA ulol
27 & g o] Foiat Q&R iy
b, 3oz 2 FEA QIE
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| == AR Aed & vk 2 ol F83% SFEFL 2AHEES dMHoR {83 2AHEE
= ] o
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4
e
>
>
2
=
X
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T
Wro] qlth. A& E9], Remington's Pharmaceutical Science
W. Martin, Easton Pennsylvania, Mack Publishing Company, 19" ed., 1995+ & w3t AAslo] o] &
o

= ABHES Ayt dutdor, 2wy AES

2E(sources)ol A AFHEo] AA3]
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| FE| =2 A & (peptidomimetics) @] ARE-S 93
g 7, gk, udd EZ A =(dimethyl
Elo}#] o] E (magnesium stearate), ¥%
, AE HRMClE, S¥ME, EFvy, dE 2 HF5(equivalent) FA 2 s|MAE E
EsIARE, of7lel] A X vl B e WYY AYELS
Al (suspension agent), X & A|(protectant), &&A, &Z A (buffer), REA(preservative) 2 SHE A
bilizer)& X33 Fx o}, vl st X5 AHE 93 FoFe FAE AFstr] flste], & Ldygef oF
ZAEE A e AAE X F 2AAEY T T WYY £ WIYEEY
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[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

WA A G dholels @ ol A-gtd AEEE 4

F . dE 59,
(formalin),

AA wpelef o) g

of Wefel A 2 Aotk whol¥ a3 Al
olET H= F

A ok 10" AT
o that 13 Fofell A

e WA 500 pg, T
H}Olﬁi Hpo] 2] 2
1 A o
7o Al
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°d
(saponin), ILEUHlE

2

>

_4_4

nﬂ
>
BN

A

P

o~

9

lm rlo rll‘
Rl_,

= O
=

g

o

(Freund's complete and Freund s incomplete adjuvants),
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Al A€ WHES o835t =3
= 1= (paraformaldehyde), X2
= shd 4= k. WAl Fofollx
ZAola, oWt} BE ¢F 0.2 mgollA oF

ok 5x 10 AENA S 7.5 x 100 AEE
lz = FEE W] e Fof whi= FE A7), yole
10000 g, H3= oF 1 pg A 5000 g, E= F 10 pg WA 1000 pg, i O

2
of
w7
2

>
>
ofo
Bl
2
o
d o
:(n)L_‘,
o

IZEolx g};q u%

= ]
HEL Fab,, Fab ¥ Fv &4 dAES £33th. B ouby
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l-Ll [ e

M3y EE o

ﬂ
mg
o oF 10" 4%
2 Aoy}, I TE&
of me} 2F 0.1 pgoll Al
F 25 pg WA 750 pg, TE oF 50
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Zo] SolHow Atz A S w3k Aol7E shrh. i drge] A
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I Ze AY FEEZHE U2 AESHH gRo #3& Eghelit).
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[>
rir
vl
iyl
offt
il
S
rO
o
o
oy
jaita
>
)
rir
pac)
o
i
(1
)
3

vl

=2,
2
X
rO

H

S} vhelels AES 918 U AAdlo] 4
ME olF A%3 % Avla HAd usl HW
s AReIM MY % AEEn. o
EDEERIE R VESS SEPE R
F B v

Be §99 AaEe

=L
=2
K
]
i)
=
®
T
]
ey
=
2
>
i

NS ® ol
A ﬁ Mo oY o
jus}

(e @
)

nomg =
o
£

(nasopharyngeal aspirate), B]7Z A% 9 (nasal wash) @ <15 W% (throat swabs)<S ¥ 3F3}A|qF 7]
A ¢k 7)1 % (upper respiratory tract) wholgl ZHle] xivte] Aty WEEel oo, x7 &

Y ERES Hdtel A4 AAES AT S5 Yk,

cod o e o R lo md

i rot mob oft fu X ft offf

o] 1-5 mf2] wpole] X =% v X (transport media)ol %A Yer}. vk
A5 HQ & e uXEe] ddHezR ¢ JhEsith. 94 AIEE]

=
=
AT W52 volg s 5 wiHd &7 2od s . 5 A9

-

=

ol
o
(=

=

‘0,

317] §4(veal infusion broth) 10 gn B & &9l §3 V(bovine albumin fraction V) 2 gm
Tl #H7kete] 400 m2 W Zlolth. 0.8 me FAF AERwlo] X (gentamycin) £ (50 mg/ml) R
2 mb e A (amphotericin) B(250 ug/mb)e} #- A7 H7iE £ Ul A7) wiA= vl sHAE
ation)oll o) AgEd. A5H 4A4(0.85 % NaCl)9} 22 w7 A AL F57] nlojgx

Azgel 4ol AgE $E A,

lo 9 9 g po ) opo g
o
iz}
g *
o

e
>,
>
2
=2
R
j2ie
ox
2
oX,
o
N
)
N
==
>,
)
K
o
o
jar
=)
o
o
ol
Lo
X
|

= 798 298H &S FA 9 (acute-phase)
WAl (convalescent-phase) 3 Al&
3} AlgollA] &5V upol# 2o gk dAEL] HAEo| #

o

A

8 5 9ot

AR BN, DA ARE T, STl 18], AFAe] 18], @ Yol 18], 2ol 13] E= 1de] 13])e
AAN BRE] AM BRERVE £HE k. A A Fol) 2AN Y FREYY S B EZRS
Bom o]F o gatel old AFEETE A& AREY PF WEE ofF Fof, AU AR FEAH Sl
9l A mol WF vk EE WS FAY S e

2 oA st o] ke WeshE AgAlo EA o5 9 7t
5} A= 4 dok. &4 2% W9 T (enzyme-linked immunosorbent assays:

ELISAs), Z+A &% A (indirect fluorescent antibody: IFA) A&%, HE3-3% (hemagglutinating), J&
HH-S-(hemagglutination: HI) A& AAE 233 A AFHRE 2 =8l EF(Western blot)S

FAAW oi7lo] BYTA e dole] Yt F8A GE Pol ASY 4 Ack. TAY AT WS
[
o

o i

= A= 4 k. AE ejoFole]l W B (immunof luorescence) W AIE wF viX (AN HE¢
2 AEHE o] 83t P wigdEL2 o ElE = Q).

EF, IAHDNA ' RNA) e wild AE Uy Ee] olgd & v ad WHES F9E
(PCR), A A AI(reverse transcriptase: RT) PCR A&W, AAzF A& 2 A=k axrlRala
W (quantitative nuclease protection assay)e EFSA|IT 7o TAHE A Fi=t}. ]3I Aol A7}
g YA R o] 8&kse AlY TIEE] EAET. olE Eo], QIAGEN(Valencia, CA)AME o A RT-PCR 71E
9 dlelgx RNA & J|EE dvjjdic),

M

AAleel A, 7] W EE ] mpoleia Ei= wpolEs whuide] SolAl FAE o&drt. FAIHR

=
Al

Q]

=

Q]

=4 =4 ’ AR |

o wpolgao) NP e SolHQl A7t ol &H. v e HYF JYo iy fad Ax 2
< A9 282 TERYE ezl Zolal npolg s i wpoles w2 Ao FejE ot il
LA g o] mpole o] HA Hi= NPo} e o] SojHQl gAle] A ofF-2 dolry] fl&f whole X
2450l 238 "o, & AAddA, 33 Zi(Ee FEE ¥Fse o8 A = 2 29
upojgj~o] duide] Ajel=s FA L A ofFE dotnr] 93 238 @ dFoRFH . dF &
o], 7] EdlolE HEo] HA B/HE= NP ©ild "o 22 3 = @S 7hA= 3ol ELISA Aol AA
2 ok a8a v A7) SdolE B2 AE s % E= A ASEnh. HA 2/EE NP gl
Soldor dtele= s= A EAE MY FEel B LY AdEFAA wpolg s BAHEA Ee A
s A=A9] 52 THE Y
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

A AN, Welsd AgAe] EAle ABEA wRAA A7) AEA] WP FAZ) Al T AR
AAste] AEAT, FEol 49W F oln Ame) A6, ¥ ol AL Ao Hel AHo|H FA|Se]
A58 5 Atk 49e 4FHoE AU Fohu selw du FYIW AL F2 Fd FL A% o)
3 ABTAA Aol Tl FAE] WAL 1 gede] A2 AAA opw 3 o= @ we] Ao ofrB
e £ gl

il H
o], ELISA T3 IFA AA3 & 9
. 2 Western &% Al® el ELISA
)k, ELISAS IFA Rt} o AzAo] =3 7 ake
43 =, A 928 B3 A
5 .

ELISA = IFA Aol S == AA A (borderline) ¥ (F 71HA

¥ WY FFW(ELISAs), HA
qe =
~]

@

X
fin)
[

ZFQMA} vholH =9 AFo| o] &E F & thE A o] 2(based) AlPHS HAEFT-SHIS oA AEH

=) al; e Adgs A o] & e AWz AT AEXES o]&ste TEZYE

AESA FRAA AEH £ UrkBurleson et al., 1992 L Kendal et al., 1982). ¥ A

QA B Ny e JEHEE 83 B FAE XSk A1 22 AS5Ed. aya

A Aot e FE HIF M E(red blood cell: RBC)E©C] H7F ©v). whef HASl thak &7} EAgchd | A

7] RBCE ¥ (agglutinate)shA] &S Aolth., HA uidt &7} EAsA] ko™, A7] RBCi= HAS] EA|A]4

At Aeolt. iE AEFSHIS 9A Al Wt 2 vy Al -a;qbﬂ R £ ko] e
ISR =

TEO #AE oAFE N7 e WS Wiy e TR OZRE npolyAE Bt A2A4E £ k. vlo]

Ha Boe AE g 2 &4 HF(egg inoculation) S ¥ XF FHES o] &3] AA]d & 9t}

T OE AAdeA, 2 dye] blolyxe] A&S 98] dAib-wlo]~ Al@Ho] o] §d 5 ). A Al A,
PR 2 Ak AZFMA} vlo]g 2o SolHd MES Esdsitd % AHdES T4

R A= Yrto 2 RE . A AA <
olgiz~g 9%k Aol ol &HTh. tEAQl A A« A, AAZE RT-PCRe] o]&= o] & wge] AEZF<Ux}
Hlolzj o] ol B2 A3t} PCR, RT-PCR 2 AA|ZF RT-PCR WHELS Al TXHol dx mgE= 53 W
3 4,683,202; 4,683,195; 4,800,159; 4,965,188; 5,994,056; 6,814,934; = Saiki et al. (1985); Sambrook
et al. (1989); Lee et al. (1993); @ Livak et al. (1995)0] A= =o] v}, A AA oA, A7) PCR A&
2 AZ TR} HHE‘“/‘/‘(MA) Az 2/EE HA fdAe] Soldl &awI Y RE=Es AMget). ]
Z AFELS A ddEo] 7] AdEe] i W JAEFUA; nlolg o AES THHEA
k. o dik-wlol 2~ AIFHEC] o] &F o & wwo] nlolgsd o3t wloly~ 7hAe] HE
AL 2 AGPES 2 Ao W1 oA o=Hr. A AAd A, ks
(forward primer) & AA}L Zzlolw(reverse primer)”7} Hlol#| 2~ ZgFEHQEHE T
Ael oA 7] A3 Zge]w 9 AAL Zato|wE o] &3 PCR-Hlo] 2~ TEHS A

247] dako] RNAC)EFH , RT-PCRe] &€ 4 glth. AAIZF PRl didl, #HE 713
A o] &HTt.

il JAEFAA volej x5S AP g 4 (HA) O@Z}Oﬂ Eo]AQl Zefoln] AEEC] <A
Ha givk, 7] AEFAA vlelel s Al @ 7bE RNAoAL, DNA 7}«4(CDNA) A ZA
& AME3to] AlFtE ook g}, dE E°], RT- PCR° o] &3k A7) RNA A9 F A=
X HA A4 2 Fefulytoba]-1(neuraminadase: NM-1)of] 7]%3}o] dukdoz MAHE &
HEY 3 S F8E gt Y] ZtolwES 24 dhte] Hiolu] 2 o}F o] RNAE
gE 5 gtk obyg-5eold ZglolMES ol&domA AAdEE DNAES /‘1
A FAA 71eEdd o3 © 2AE 5 k. Y] AlEe v sAle A Ul v
o] FAE Adst 9 FAE AEEH}S] v oste] gl Hrh. 7] PR AHEE

=] ] &)

£

[e5

(&

2o g

e
= |

PR o o

o fodo Bl X omd

L
MR e &

[fo1e 2 2 O <y o\ o

kY
o
e
)
2

5

o R & T30

=

{ms&-{m
SRR I S

147

(%, "0“7‘“&" Aol FAl= vloly =9 EAE wiASA] %S 5 Aok, 283 YA 94 AEE(clinical
swabs) e A9e AX agds F o UERE 2 AR oo AREo] o]f JhesA 2 & k.
ANz} A wblolg] 2o thdk PCR 2 RT-PCR A& E-2 Fouchier et al., 2000 & Maertzdorf et al., 2004 2
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[0080]
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ER, B owge B owgel uoleso] tae] utelels TS AL ERE i 4BEY 24 Ve &
22dets wEel B Aotk A AN, B ugel weldax 498 AEEE AY H3E wx o
Fol AEA 4% Fol vhole 29 F E Holes BHo] AYT. Futolz BHL nol: I 3
P8 EE RREE B7HE O ] 99 Ad9E & A

He B ouwe] AEFAL vl 4w FelE AEE
z

|
X i3 A Ay AlE(canine kidney epithelial cell) &3 2

T, 2 ouwe B o] ZYPHEE lFdste EFEwEUoHER A A AEEe] #g Ao
s A= A7) e eEHE o] Id A AlTEr. o wEs A=, A 2l

= Age B 3
TAAE B ayel 2% 75 2" ZYRFUeE=e AEdA FduHdES Attt d AA A,
= ID A& 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50,
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 LE 78 F ol sltolA YEHA olnAt HYE =
I 7154 9 EE H¥AE JEYste AES 2Fse EYwEElEE AER AT, FAHQ
g Aol A, 7] AEE A9 ID W3 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 LI 784 HQl oin|:Al IS ¢l
F9ste AEs Edtele ZEwEUHE ANER ddd3da, A9 ID s 1, 3, 5, 7, 9, 11, 13, 15,
17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75 w= 77, Z+
Zbo| A Hel FEELEE Ad wE A9 ID AE: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28,
30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 & 78 F o= e 7E
A 9 e HYPAE Jd3d e AES xEeit. g, B 9ge AdE 1D Ws 1, 3, 5, 7, 9, 11,
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75 &
=77 % ok dueld vl FEULEE HYE = ME 1D HE: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75 ¥ 77 F ojx 3}
o] Egt wYPAE 2 g e WA E E3¢ehe FYFEULEHE AERE ¥4 AW @

A7 A HIE MEE oAFE 59, dFAAES Xl AE AMES Ze JAY AEo|AY dE Eof, 4
F(E. coli) T=E vpAE A MBEEXA(B. subtilis)$ 78 vrHglo} MEet 722 A Axd &= A}, &
MNEELS A7 AxE, &7 AX, 53] /M3 HE, 2F AxX 9 335 AXE 233}, AE HAxe 43

% (dicotyledonous), ©AF¢(monocotyledonous) ¥ H¢lF4(conifer) MEE E 3N, 7)o dAH A ge

¥o, it

m{n

Eoge B ool wpole| s il e ZEEIEE LA Aitets 34 H3 AES e A=
ek Aol7|% drh. AE, AE 2F @ E Yo ZIFIEUHER 4 ATREHAY 2 aHo] ZEwEd
REEE x3eE o 5 MEE A8 AEXES 2 iy o omdHuh. uighsAE B iy A
ZYFEULEEE AE, HE 24 B AE AXdA fraddn. AEE5e] AMgEo] E o Q&
2 WAl ZAEEY APT F 3 7] BAES 2E9 A (consumption)E FE FoE £ JrHAE
Eo, nEF= 53 WF 5,484,719 Z 6,136,320 FX).

oy e dpolgj o] HE s 2 W] vpole| e o3 e o] JEE #3F Flol7|% stk A A
AdolA, 7|Ex B i) ¢lZZolxl ulolg]x W 1 Y R Bojzlon AgtslE B ol IA|E
E33. FAH A AAdA, A7) ZEFE=ES A9 D WS 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,

22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76 E: 78 F
o= ol A UER opniAl MY BEE I 7T H/EE WYY o e WA Y gE 4
Aol A, NNEE B gyl sl o] ZFEFFEHULHE B LEuRIFYUEEEs Y. FAFHA
g AN, A7 ZYPFIFYLE=EES A9 ID WE: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25,
27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75 HE 77 F oj 3h}oA] YEMA
FEUHE AE e I 9 e AFAS Y. N Es EHZ vl A, oz bl ZEHPEE B2 H

El= /s dix val ZE5r2dE

U = EE SYanSUEHEE dues I S, 7] 71ES
A, ZYPEEE, JPEHEE, TYvEdlHESs H/EE & 1%%3]3‘:45%% A 87 B 2HS

N

oEde B3 JEFAA vpojyze] e B W& (pathogenesis)oll ek RHlw FFNES] ARGl #F
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[0082]

[0083]
[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

on
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b ge ABTAR wlole sz BF

= H %
o Agron 47 At FF olFel AR AFeA} Fol@ &
of BT} vpolelzo] i W wrge]l WAL AT 2B Fold Fw vk 27, dol, g3 2
£ AR BRELS 1% A WEE PF Fo Tald 5 Qon] PR, RI-PR, @4 Ads) @ velxssiet

2
H

(immunohistochemistry)< ¥3Fa}lA|qt, of

£ 77 A" v

of7]e] JNAIE dele] AAjde] ool gAiE o7l AAE doeo gE 84 EE A9 AgE 4 93

ek A 2 o] He ueA FAHeR oEEHn.

o7lel AFHAY A&H BE 53], 53 ¢, 94 ¢ 2 NYPEEL 250 E HAAY HAZHS e
S (teachings)ol oJFuA] &= 3 e o4 2 5L ¥335} 2 Fxz zIET

o 1-69 3 &4 L WYHE

ool
N

X,
ok

o e Agen JE AF

Sefolehgme] ol W 7 W (suab) A
=
3

2 M T

&
4 RE 54 WA 12 Foll FRHENT. H 2 s 80 TAM AFEAT. HFF |

§_ = - =

R =

A5 WA (jugular venipuncture)oll oJste] 4 2 3| HFQ o FEEo] I, 3
= R
ke glo} a2 93] 7] %<1 < (Becton Dickinson Biosciences)S H]3F Amie

o =
5 o
£ e o

w

n
ofy
=
R
2,
X

agolale =52 7 A (postmortem examination)

2 g AT 20049 1€ IdHo R F2 ZutEle ol E=E F 5 vhEel dlske] University of

Florida College of Veterinary Medicine(UF CVM) AA9] si4 ® &)= (Anatomy Pathology Service)ol 2]3}o

b HAAE AASIGIT. O e A= 3 QD 7Y s A AAENI, 24 gyt AdS 98|

UF CWoll 7 225 A&, A5 b g4 e 10 ¢ T4 &5 X2 24 A7]3L 5~ A

A (section)ES 24 BHHA WS 93l slntEd A (hematoxylin) H o 241 (eosin) &2 FABFALE o}
O

8 Aelstoitt. ngHA 42 5L vl IS A AEH

rO

T4 B FHEF A4S ol FH mEEo] /I tzwy wolelx, ofdulolz2 28 ¥ gfEplEFA; vl
olgixd tidk 84 FA3 AldW-S 9él Cornell University College of Veterinary Medicine &7} & A
7 2k AF A (Animal Health Diagnostic Laboratory: AHDL)Ol AEEJvt. A AHFE(tiers)S A|E wjok
o] mpol# A 7FAS AAetE A v FAMow FHHJT. FA L IEF FE Alolo] A Ao
Al 4-wl o)k 7R AolEE AW (seroconversion) Hhol2l s S UERAATE. o] ¥ g wiolE A~ H
LAE digk ougt YU E AEE A ATt

At vpejelor 557 WSl dg vAE AlH

7 W 2 Ax 220 F A4S o] REEC] drggoel g % 1S 98] UF CW &4 e JE mAE
8}/ 71538t/ d A8t (Diagnostic Clinical Microbiology/Parasitology/Serology Service)ol #|Z&FATt. A7)
hya

¥EWEL Pordetella % (Regan—Lowe: Remel) 2 Mycoplasma & (Remel)oll X g]Zol wjx] #wlk o}zl v AEly
31w A] MFE AT, BE WGAES o] RuHA 7] M 21 A Tt FAG. Y] 2E g olsh-
=59 H7} dEEo] vregol wmdS 93] Kansas State University College of Veterinary Medicine 27
ek g/ E s ol AEE7|% Sl ddAeR Yo dd 3oz AFE 70 v ME Foll 1 vy Y

o] W% o B X E Bordetella bronchisepticas w2]et WA Mycoplasma spp.E 33 vl 79 w|Fo =5
B 3|4et9ny. daSAelt(Pasteurella multocida)S 354 ¥ F(purulent nasal discharges)E A4 /&
o] HFLoZRE FE IFHATE. 20049 1€ EHoR FL e F 2 vEle #H AACNA uig
(Escherichia coli)®] 7ol Hleksld=udl, 7§ 3 vlel= E. coli € Streptococcus canis®] 37Fo] HleFs}ad
o wbde] yx] $ vl Pseudomonas aeruginosa 9+ &E2] Aol WIekEItl.  Bordetella
bronchisepticatt Mycoplasma®l o= A% =& AE9] 7|3 o)} HolA B 5= &

FRIEC ST BEENEAY
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N
fH

Wse 24ES % AlA 0.5 % 2 % d¥W(bovine serum albumin: BSA) @ SFAAERZ HEH H
HIA] (minimum essential medium(MEM))2] 10 F3]E=Z #23} AlF th(homogenized). 94 EHoZ 1A I}
58 AASA L A AE] wlY Ax E 109 H3sle @245 (10-day old embryonated chicken eggs)ol %
HAth., 2 a#olste=te 24 #d N (homogenate)S FH3 W] niol#{x WHAANEY EAE AA
S TeFet AE s HEFEAT. AE iGN ELS Vero(olZE gt 54 dzo] A g3 AE, ATCC
No. CCL-81), A-72(7N3} F<F A+ ol *E(canine tumor fibroblast, CRL-1542), HRT-18(13F 2 Ak A3,
CRL-11663), MDCK(/R3} A1# Abs] A3 CCL-34), A1 /N3 A% Ay M ¥E(primary canine kidney epithelial
cells, )(AHDL, Cornell University), #|1 7W¥} = Ayl M *E(primary canine lung epithelial cells)(AHDL)
2 A1 A& 23 ME(primary bovine testicular cells)(AHDL)& ¥ttt MDCK ¥ HRT AIEXEL 2.5 ug/ml
TPCK-A2l®l ERA(Arh) o2 B3E MEMOA = deh; UmA] AEAEL 10 % Bol Fobx] A3 A
AEZ BFE MMl A widE Qe AZEL 37 C, 5 % oAsleAas T dsls F71% ti7lolA] 25 ar Eehs
A5 A=A EHZ Ha v B3E MEMC2 AE HATt. A7) MGFAEL A e oARE 9
3 wjd #FEHAL JFE F 5 A He Foll FAENT. A FAS AEXES A B oste] B
HAa Az HJES A8 Add vpe} Zo] Ade AEER HFE F)th EHQ= Ad AF(blind passage)
o] 23] AA HATH. #A & FAAENA AT SHAL G4 AEE vhed o] ¥ ke AWz AT AX
55 o] &3] SAEUG(Burleson et al., 1992; Kendal et al., 1982). T wHjojollA 2] nlolzis EEE ¢
3, 22 @94 0.1 mLo] @uhde] FEEHJIL 35 CollA 48 AZF &< wid=HAT. Sl Al HE 23]

Qutdo o] AHSHn %}*33 Ay npe} o] AAHATE (Burleson et al., 1992; Kendal

W

=

[e}

of
-

O_I::E

RT-PCR, T LEE MIE3l 2 ASTAY 4

Az XA Ao 9] 8ko] Rneasy 7] E(Qiagen, Valencia, CA)E o]&3lo] %= ujok oK L= gutlozy
@A RNAZF FEHAT. 7] AA RNAL0 ng)= AlZA AAALGe] 9]ste] 1-@hA] RT-PCR Kit(Qia gen
Valencia, CA)E o] &3l cDNAZ <AL=l 7] cDNACIA ] 8 7l ﬂ%feoﬂx} volg = fFHAES] =

F9e] PR TZ2 HHFAAR FHA-5o|4 Zelolw HEES o] &35t A7lo] A&H nie} o] A4 1‘213}.
I A3Z A7 DNA ZEZE(amplicons)o] Alo]E A dE3 I8 %7‘%2} 3}t (cycle sequencing dye

terminator chemistry)(ABI)E ©]83}o] Applied Biosystems 3100 A5 DNA Al @A (sequencer) 4FollA A5 A
d3ts 93 FPo2 AREEHATE. GG Package' Version 10.0 (Accelyrs)(Womble, 2000)& °©]&3lo] FEd
= MdEo] 453 t}l. Phylogeny Inference Package@ Version 3.57} A& o] AE WAL FAHSAT 7
YU eHE AdERYEH FE2EM(bootstrap) FAES AMFeSIth(Felsenstein, 1989). AlS@AsHs E
So] MEGAT T21%(Kumar et al., 2004)olA e Tamura-Nei Zvl(gamma)E A|d o] -4 (neighbor-
joining) HAlel o8 wA® ABWASA =Sy veHT PAP 4.0 WE X219 (Sinauer Associate
s)oll &Jato] AH T},

7]] o] AHAA AZE

6 MEE Eo1d WAAZ ¢l vZ(beagle) F 4 v [2 vlg]E F7ola 2 nlg]E 4F (Liberty Researc
h) 1S AFg3tgdtr. A8 AE A=(count)/7HE (differential), & 33 79 (serum chemistry panel) %
A Hurinalysis)E £33 213 74} 2 7] E(baseline) 9 AALS AAEl 7] SEE0] A%sithe
S WHT. °]ES Association for Assessment and Accreditation of Laboratory Animal Care’} &<13%k
BSL-2 &% (enhanced) AlAdo] $7 #=&3k3th. 7182 A (rectal) 225 7 4 &<t 815 234 7| F313it).
A7 MEe 71BN (endotracheal tube)o 2 ¥ (intubation)S $3) Ei_‘%%(propofol)(Diprivan®
Zeneca Pharmaceuticals, &3 WA= 0.4 mg/AA T ke)ol A9 Fdoll o) v ATt 2] 7ol A
A/Canine/Flor ida/43/2004(Canine/FL/04) (H3N8) whol@lz=o] % 10" %7+ %2 wok AP4 FolZ(median
tissue culture infectious doses)(TCIDs) o2 HEAIZOW, Fojgke] Awre 7AYAS Z3) U 7|F
(distal trachea)ol] ¢ 3}ar, yx] AWt =¥ (catheter)S F3] 22 W7 5 Z(deep nasal passage)
o o akdvh. AF F(p.i.) 14 & < wid 2 3K E4 AA 2 A 25 7SS AAEGIY. HE

0, 3, 5, 7, 10 B 14¥ol] AR AW o3 A HEE(4 nl)S T3, ZFd=H 2 l"&(Flsher
Scientific)o.2 Z}7te] /2R E 7 2 wdF ARES HE F 0 U 2 14 dof F=HEA .
A7) MEES Htelglz % A (Remel) ol &7 Wol -80 Ceoll A4st3ivt. HAAIE A3 7f 2 #E](1 #HE]&

mo

L

0\

o
O
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

on

££0 10-1474011

FRola 1 vl 4F) HAF F 5 Beuthanasia—D®%Qﬂ(5 kg A% 2 1 mL; Schering-Plough Animal
Health Corp)S A Fo olaf <rhAl Al # aL(euthanatize) YA 2 wlg]E 149 = dof okghal Al Z ).
ZAEH #A4S 8 2AES AEE vkt 2ol A sgith. vlolg 2~ HlgE s 2 EL 80 CTolA A

y

ZAE A, E A= University of Florida Institutional Animal Care and Use Committeeoll A <<13}3it}.
Asdor HEw MEZFE nvlole]~ F2](virus sheddings)

A FYPel o8] WE & WAE HASAAA Az #H #dES A

% BSA B FAERE HTH MM AAHATt. 6-F(well) 24 vjF ZHolE Xs

g3t Zgta AP (plaque assay)S A ¥ ulo} 7L°](Burleson et al., 1992) AAlsAct. ATH AE &
g=S 0.8 % ol7bEA 2 1.5 ug/nl TPCK-EPAS z3teles B2H MENC R iy, 1A A ag2g vl
o] & (crystal violet) o2 GAE}7] Ho| 5 & o|ibslebAiE E3ele F7|%F di7lollA 37 Co %2 72

P ot MEE WA HY. vleldx srs 27 O3 o £ W8 9 @3 ¥4 99 (plaque forming

qul

units: PFU) o2 F&EH AT}
M %A 3} 8} (Immunohistochemistry)

—‘0
ﬂl\
=
[} f,
(@}
=
£

o rf.‘ln

N

j
o
o8}
Q
j=]
(=N
=]
=
@

agolates @ H|Zo|A WA AASE $ES HEAZ 5-m ¥ 21 AA ' Zajol=
A

2]
(Richard-Allan Scientific, Kalamazoo, MI) Aol H2elm wWMA7IE=ESH &4 K(DakoCytomation,

Carpenteria, CA)E F& Hgdga o|F Hakdtasr o+ /\]CiF(Dako(EEnVisionTM Peroxidase Kit, Dako
o~

Corp.)& ARSIt 47 ARES A 5 vlo] 2~ (WRD, Inc.), /N2 ofulnlolz]z~ F3 2(VMRD,
Inc.), /N AZFAA} vle] 2~ (WRD, Inc.) & QUEF<MA A H3(Chemicon International, Inc.)el ©<d
S8 FAY 500:1 SMER A 2 AZE FeF AT, diE vueE e AHAES FH 1g6(1 mg
/mL, Serotec, Inc.)oZ wlY ¥4 9 dd S FAES FFAEA MY #H AHER ug 44S
Lkttt Al 1 FAER A F, Az AAAE oste] AV AMES Al 2 Witstas 9 kst
2 714 A]Q%(Dako(EEnVisionTM Peroxidase Kit, Dako Corp.)ZE Hi¥AIFTE., A7) AMAHAEL gFulEAY
(hematoxylin) Wu]GM AHa, ZFdglso]oj(Clarifier) #2 E E5F9 A 2k(Bluing Reagent)(Richard-Allan
Scientific, Kalamazoo, M) = 285k L, A 7] AL, AW <& (coverslip) S Hup$E
(Permount ) (ProSciTech) 2 2-8-A]# T},

AE e oA (H) A3

d BEES 56 CollA 60 ¥ 5¢F 714 n]@A 3 (heat inactivation)A7]7] el 37 ColA 16 A7+ &<t

24 33 AA(receptor destroying enzyme)(RDE, Denka)(1l part serum: 3 parts RDE)Z Bl3}3d

Influenza A/Canine/FL/04(H3N8) wlol#]~= 37 TolA 36-48 A7t &<F MDCK A EoA AFAIFH . wfo] 31

HiE A AES A, A4 EYHoR S 7]aL -80 CTellA AFsith. 7] HI AlEH- ool A

o upe} 7ol(Kendal ef al., 1982) AAE e}, 7her3] @afj A, 25 ol Hlo]alx 4 e AATFLHAL BYES

vt A2 AE(vells)olA TLs HI9 AGHoR 31X | A HIFEATL oA 30 & 5%
Z

)

I—H

h}{l

e
o

O

F

Ao
dEAT. L FU9] 0.5 % v/v AW Adyae] WhE R Agyednts AREc] 30 ¥ ol wow
SAFAJY. T2 (endpoint) HI AHFL HAIFLSHANSE ¢4d3] AAste dH9 HF ooz Hojdrt
AW G4 9 5T AS oF= REE AlolY HI AFolA 4-u] o F7H= AHojdr. v FEY
& A Wk-8-%kA] (seropositivity)< HI @A Az >

ol 27 E Y] A o] A (microneutralizaion: MN) Al

A/Canine/FL/04(H3N8)el tist & A w89 F4ste MY Ao AlFd 7oA Ays npe} o
RDE-A 2 E Q0 A& AQstas A7l AiE nfe} o] MN Alddl o8 A&5 ). 3]
2] 229] 100 TCIDsS 50 % S48 A1AW Ao Hu oz Hojdrt, Yz 4 2 355 &S o

& EEE Aol N Aol 4 ol de F/hE gelwrh. vl HEe AYWSPHL W 4 > 1800w
EEEE!

oshe ¥ WY AAFE AAE AHsE dEelth. od¥ dEe HHOD HNHeIME o Ak, we
98 olifo] glow RE MEEE FFo) oFt olu BE §ul EFERE Pulo ogart,

q 1
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

SE545l 10-1474011

g MNE F 14 w7} 39.5 WA 41.5 CTo] EHS e 10 A 14 4 &
< kglon ﬁe% Qiok"ﬂﬁ} U R 8 wlg] FelA 6 uhEle] Boz Hyld
) =9 oA &8& A=A 24 AITE

FO
:L
:L

(!

[\
-
DAL
PR

jin
i
i

g vhel % 4 vhe)
1y @ A 3] 2

2 19 4 SFIEL A7t FEEAT: 7] EW o]F 10-14 4ol 7R o] Fo] I ESAAY
=397 FA" Jg(peracute) AFE(8 mheE] = AMEE 36 %). AAH(fatal)$t 8 wie] A & 6 wlEld
AXNE AAEGth. BE JfEelAl H, 24 (nediastinum) 2 FE7l FRI o] AT VEE
o2 HArstd  #HAEY  ol¥el], EE JlEe]l 7S (tracheitis), 7]¥A (bronchitis), A7
(bronchiolitis) % 354 7]3¥X= & (suppurative bronchopneumonia)(%® 3)& ¢3& Aoz Eﬁiﬁﬂr.
Z2AEoA Ay et @ 7% FulE(epithelial lining and airway lumens)& &% 7-(neutrophil) 2 Z2]A)
F(microphage) &9l 3 HAFHAJTE. olelgt JEAA e # TUAELS vrole2 S {8 FHSIsH
Azol, A, & 9 AT AEAEN HZHATH. A 1 koA Y2 # gdAE Efle] EAF oA
A171 Madin-Derby 7§ 217 2bu] A E(MDCK)oll A EWA (cytopathic) EFHE ob7|AH L, 7] AE i A
AN o A AXES AZFAA A B mpole]zo] efu 2] F7)3= A&7 A 9 B npol#
~

fol

PN‘
JJEgémlol-
~1%2£

o2 222

2

ol S A3 ARH 2l
250 Ayl HES 98] 48 ELISA B AEFAA A vlolg] =59 WEY2 fHte] Heo]AQl Zujo|n
E& o] &g PR 4 93t AF=HAJTE Fg, AFFENE AL A3 AZFAA A o}F HI-HIL 2
HI3(3E 3)oll SolAl FdAel oJsixrt ofet, T AEFFNA A H3 ofFoll 7l F A os) A€t vt
olgj=o] A AAS B4 Vestr] fete], S-Ele Htolyx AlEo 8719 7] RNA AlaWESe] FEH L
= AIES AAsth. 348 AEFA vlolgjgto] A v 2 AGIAA BAS T3 M St
(isolate) 871 frAAlES &dl T AZF<AA ACHNG) HMEVETE% frefsk A wig- AR 96-97 % o]
Aol Nd AdAAE Ffete AeZ UERTHE 1A, ® 4). olo] matd], 257, =#HA L Ak AZFAA A
A FAAEL MY EeFd < 94 % TIAHS 7. o12F dolE e Ay &

HEYHEZSY Ao x|
# 7 A/Canine/Florida/43/04(Canine/FL/04)E & AZF<UA} nlolH 252 A4 ¥ (lineage)d] H3HA
#AAE JAEFAA A HINS Hiolej2==2 gelsiiith. Mt 2eljde] BE FARES & AZFAA vpoleg 2 7]
Alorigin) 7] wiZoll, $-2l& N JAEFAA vpole] 29 AA) Aol oA dajxoieta 48 Wi,

o)

o 2

a#olsteEEolAlA A 2 WA #Fo| Canine/FL/042] IS AN $18le], -8l QAZFQ=} A H3
o v FEA IFA= 0]%6}04 H ZAE] gk g zA3}sty A (immunohistochemical staining: IHC)E
AATBEA T, mlel# 2~ H3 U2 71384 D M7#A] Gy A, 713AA A A AE 2 s FAaEy 27

(alveolar space)E°llA29] 2 A3 (macrophage) €2 MEZA AFAEHA HAEHAJTHE 24). °]# 3 dolH
= B2 MEddA 13 olF ] JAEFQA vlolej~2 o 7] g XX},

’f

N
)
ok
T,
ok
o
)
o
2

| Canine/FL/04 f-AH(like) Wlolel29] %3 o B2 AAS 7] 93], S 11 vt

AA(HD) E vlolaZFEHA AN 23t 16 719 FZ5FuHS HFHoZHE
B30T, A 35 AElR Canine/FL/040l &3 Ao 4—HH = A
S 5 ANPEEANA 11 v HE AE F 8 w73 %) TASATHE 1), AuFLS
Ae] FE=3we HE F 6 7A(38 p)olA AR whd | N Alﬁéﬂdw% 1674 %8
golEE gF-ie] SEE0M £57] due Azt dAjHow o

1o il o& fol
foox izl
o et WE :T‘:
L o i
Sokr
=
ofN 2
rO (
.
gﬁ% olo
N
)
E{o =
oio
r.{

=
>
rﬁé ®

]

Ny
o
o

o
f
'@
o
=8
=
@
~
=
-
~
=)
=~
do
>~
Rl
o
o)
L
_“.i
kﬂi
N
-
N
Al
ol
2
i)
4%
djo
o
i1t
ofN
ol
ol
38
ﬁ\l

w13
Mg S
o NgH
o131t}

L Y
i

N

5
i) —g“
oE T
lo 2

ol
ok T
J

= L5hske] 93 %7]' Y FA
e AMelA H2 ﬁ:é@@‘:é};%(seropreva ence)% R Jha el ZF<lx}

do = v
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

vlol g 2~ol o] 7Fde FZAH(subelinical)o]il /RS Abolol| A wviolzl 27} &3 F o g HAAE AL Ve, ¥
S 7ol wlolE ) fxEol| FHE=A 9 oFE LA A ).

MES FAAZ1E Canine/FL/04 wlolei2o] TS & ¢ & olali3tr] Hall, 6 NEd 5212 A7 (purpose-

bred) 4 vlele] HIZESdA 107 F7+ 274 wjF APA FoIZ(ICID) 05 7| ¥hf 2D vl A= ol 7t
[e=]

7 AF AT BE e AT FOh.i0) A 2 S A 25 = 39 T)or WHEGIAN, opFk
14 do] #3 7ol AAHA 71 Ee HFS 2L 357 TFLES HolA Eidvh. v B IS WEE
Ao wHielglz x|t o] upoly 2 F2lo] HAHLE. 4ntE] AE F 2 nEW HEE F AT Y
vholel 2 &5 FAST. 1 vhe] Jie AHE 1 ¢ % 2 Ao vel2E FAF e (dE F 1.0-2.5
logyy PFU) ©H& 1 mhE]le HE & A% 49 S vlolg| 28 S8k, AF 5 5¢ 2 v & AAlse] ¥
Ab(necrotizing) ¥ ZZ@lolshe= ol iy AW WAEE A {AS H¥EA 7] 3 (hyperplastic
tracheitis), 71X L A7AAAE 713 AE =dPAR 71 F8 £+ 7]BAF " (bronchopneumonia) &

Qalth. vholel s 13 FRe WEASTHY QATHOG o8] 71eA, AIHA B ABA AE) g Ax)

*1]411011*1 ASHATHE 2B). R wtolelae 47 g & 3 vhele ) 2HerRY IHT. HE
T 14 Lol Fopsli= 2 viE] AES HAASHE 257 2H0lAM Hade] =AY WEkE E‘?ﬁii THCel] ﬂ?'f
oj gk wholH A H3 Fd= flgla, ¥ dAARFE wloj o] oud gk gl HET 7 LA M
Aol A ol g 2 v THE ] %7“‘19401 AEHANIL, 14 L7HA A Al 2 WA 3 vl S7F 9 8l
Atk o3 A= B whF(febrile response), FH frEA AL wiolgs Fel 4l A wlol# 9
EA, AEFAA] EAJA =AW EAA 2 (findings) B WS o3 WAE npe} Zo] fEo
Canine/FL/04°l 9] Zkedell 7hgAde %

4
| Age Qs Agdom 4 wZEIAA e 4 9 Aol
AREA Bk e Ao gaE adelsene e nEe FIYHo|gE o FE

& o] o},
ElE

Canine/FL/04—FAF AZFlx} ulo]gixzl 2004 19 29 o]l ZZethe] agoldle= MATFE Ale]d
FEHAEAY] AFE A7 ko], 65 wiEle] AFE o= ER2YEH HES A E(archival
sera)S HI @ MN Al@HES ]88} Canine/FL/040] tidh A1) &4 oJHE A&k, 199614 1999
Q7kx] EE 33 vhgle] MEdA AELTE FAELS ¢tk 20003604 2003 Aol FEE 32 viE] g
Mg Fo 9 wlgls 32 A] 1w RFol A A wizketgla, 2000delE 17, 2002delE 273 2] 20030l

67401 aSATHE 5). A7 EF WA HELS 1999904 2003d7HA] dEAA &S wele] 557 A
el W Ed X3 iirﬂv} AFEASNA DAEA =, o] Canine/FL/04-F-AF vlolg 2 93 A=

%OJ 912} (causative agent) é T ALE gAET. o]HE JteAS © FAVEH] $18ke], $-8E 2003 3
Jo| YA 7|BAAH PR =& agolslEEERRE BEE XA ES(archival tissues)S A TE. MDCK
MNEE AEd ¥ +HdAE ‘3-; N 3wl Y& o wjolE-2 A/Canine/Florida/242/20030]2F %3 H3NS
ANZFdA  mlolH2E  Wo] ¥ (Canine/FL/03). Canine/FL/032] €43 AEs A9 EAsid
Canine/FL/04 (3 4)o] = 99 % o] H Aol = Aoz =gyk+=t], o]&= Canine/FL/04—F-A} vHfolg] A~E&
2004 oldel z#lolatr=E A= LERAT

e

e L
m

ﬂl

9q 6

2004 3 6¥lA 8¥7}A], Florida, Texas, Alabama, Arkansas, West Virginia % Kansas ¢ 14 /| AFAES
o AFE adeles 7 nElEdA 7] AW EHo] ).

AdH AFHLEY Jd9ELS FHox 80 %9 7 JMAITe]l A4H AWE U FHem FAETE. giFiEe] NeES
2004 A 1¥ 9y wio] MEF FARE (= 39 C) €Y I35 2 7HE BAAN, B2 el A w5
A ¥ F(mucopurulent nasal discharge)® E.Gth. thol Al AlE7F RaE A v A3k A S =44

T A,

S S2YuY ) AFgd d" 94 wEY MEERE 34 2 EFA A4S o ¥HS 3
1 F 56 %= Canine/FL/04° A g=Fo] 4-u] o] F7F 8kqlar, 100 %7F @2 9ol ATH(E 6). West
Virgina % Kansas® 29 wlg]l NEZRE 3EFQ IH% Canine/FL/049] FAES 718, $-8E Texasy
St AFAoA EEA VBHHEeR F2 Tyl HERE AEF AR AING) vlolH =g 3.



[0123]

[0124]

[0125]

A/Canine/Texas/1/2004(Canine/TX/04) ]2k %?Z B g AA Aws AL v‘i—*—ifs}
% sddel AdHol EHRTH(E 4). BFE TEE Alolo] g Hx e AdA1 A sHA %7%9}
A 13 M el AH AEA)I AE 9 vE XIW# 4 ETH A AHE %«‘%Eoﬂx} ulo]

3 7K #8gE 4 Add" A A AAT ]

HRcia=

Canine/FL/03, Canine/FL/04 % Camne/TX/O44 ﬂﬁ-ﬁg@ FAAES A HAstg oz EAsd 2002 d
3 2003 dell FElE T vlelg 25 ARAY 3 FHAEH}E Fds] Hy
7 @A (monophyletic group)S FAs= AL Hoi‘jr( 1B). ANy &
EZo A& KXo (pairwise) wEHALLHE AES vustd MY fFAAES

92 % 4)er 74 DA B 2 ol-8Z(sub-lineage) &2 o] A (segregation)S X A&}
4). E RIZFAAZEYH FEolE gATeR Y JAFFAA FRAAES FE ]o(clusterlng).L 71 Z—iﬁ:ﬂ'
8@%801]/‘1 4719 A% ofniAl WSy EAS ths AR AAEHT|E Srh(E 2). 2003 d2 2004 o] &
454 Ans3 A, olelgh diolHe HollA JE T wlojy a7t A E Zeﬂ olsh-= AT ?ﬂ%’:x—?
o= wpolgxrt FHACR HAA HE AT dA gt ey, #R1lER] e ¥dd 2R FE
AEFANA} vfolH 28 RHES|A Z=gstAl HWd BlE 28

(reservoir species)Z4-E o]gj3t 553 &
A 2A gt srivks Mo wMAE 5

oz
)
jud
-
29

AT AEFAA vloly 29 &5 F 5|49 Fad A4 Aoltt. Il 59
= AT Ao JFEZES IRlstr] flete], $-E= M3 AEFEHAEY] F
259 AdER vusgint. 4719 ofm it W= A7) d vl s
A ol At MAES FHEAETE: N83S, W222L, 13287 2 N483T(3E 2 %), 7] 7i% u)
£ ](consensus) & AMLEF v|wA|o] ofu|ial AAS 7l 2 BER HA D A GoAle] on
=AF 91X 72 HA AN AEelAe] 914 60]aL, HA E A dol Aol ofm it 912 29 HA 73} A dollx o] £
280]aL, HA & A GellA]e] 914 832 HA 7N A dellAe] 914 82 o|t}. webA], A7) 471 A ghel O}D]i
S Ad ID HE: 33 2 AE ID WHE 340 HQl ofnj=ik Ao 92 82, 221, 327 % 4820 oh;‘l, ]
$x] 8304 of~ulE}7l(asparagines)= Al (serine) o2 X &3slH Gt 4 FEES] tE F
FrEle 13 s HAEY] wEed dHRAA B Ve TaAde] wsteltt. A4v] 13 HAY &/HF *]'O]E
el A= ME A 328949 HAS] HEH o]AFA(isoleucine)S EFedoz thAFEt}. HA R
S AT R EAR S o8 HA 2NHY] SFA 9F82 oeg Wt AFE o & VAT U5 S
Algtth. AR AE 914 222414 EHERS FASR giFstd ol F&A Ves 2T F U AgE
& 7 (pocket)oll e H-HEA WSE x| wiol WEd] FEY weirh(Weis et al., 1983).
Z| 22200 A1¢] Falel $1AE Fale]l AWk o HA, H8, H9 9 H12 HA ofFEolA A E”] wiel 713 H3 HA
of EfdlA 2the AFES ZnlEt(Nobusawa et al., 1991; Kovacova et al., 2002). A7) FAl %3S x|
& o}8 H4(Karasin et al., 2000) E 17t} #HA|E o} HI(Peiris er al., 1999) vlo]H == ZAAZ A}

o
2
oo Mo
o mo o [»
> D
gO
rr
_1_.\.4
i)
olo
i)
b
=

N

w
e

|

o a2 oo TR

A7 B HA7] dEel XA %“ng | vholgjx Holdi} oS F3Ad & Atk X AYE A 48394
ol S EFedom &3 BE HA ol Eo] HENE HA2 B FYoMe FHE-7Hglycosylation) AF
o|E7} &AHA HATH Wagner et a[., 2002). & wlol# o] /R9] A-g(adaptation)d}7] 18t HAClA] <]
olelgh ofm Ak W59 FaAo] s AAEojoF & A= EFstaL, A ofnwAk WETE F3F A
(interspecies transfer)¥ A#3to] oo H#AEF At (Vines et al., 1998; Matrosovich et al., 2000).
2 g e] o JAEFAA vholy s g S W Ux] A FAto]9] ofn|iAl Apol= & 19 WA 2540 KX
}.

BFE ol EES FHio HAAHD @ AEZFAA vpoly o WX (source) oIFE] s 7t
ot adolale s AFgAdA Y AASEFES oy & AFY DA AR &, ol ¥ olskEE
I WA BE Afolo] HFHE 20040l ThE FEOIAY thEAl R gk Fie Aol HA FEvhe A
S g B mpol s mEEE AAHA JHS Har|E Dol EEdA Yol Hog, o]
T Holrt RIZFAE K4 & Av eSS Xt & & 7Hske AF 7 3745 (packaging
houses)ell Al 3338 F7|2 BFET. olejd F=9 79 A A & AAE 9 =A% s=dl
H5N1 257 QIEFdx} wlolg) 27t £7F Addths Has X3t HE o|zlo] I AZF<AE oAz F
Zd E¢jste aEAe AR BXgE, HZd T8 FEAA £ vt JiECA Ao QEF4
A7 et AlEES AW ek 89 ARA] FF AE vlE A g Aol EAgE A9
H &= g HIFol "ol art EAES ATt addE E8ta, olyd AREL S (shedding)ol 7+
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

b A Z A A(HIN2) HlolH 259 7))

on

£=0 10-1474011

2o ooj2E, WAAEENNE (onites) £ ARAN AT Aol A5 vholef2e] 111 AY

AZF<A; vpole o] A HA] o2 TfF oz T3 dE2 &4 o2 Atgoln. ofd o

of Wat MMl e AgE A w= uo|e| ey

ol FAE ATIAY, F&E BT s AFeA= Edvk. (Nikitin et al., 1972, Kibourne, et al., 1975;

Chang et al.,
= A

1976; Houser et al., 1980). &Y, 7N} 5ol AEAQ F3dd U3 TAE §loh. HvF

AZ 2z} nhole] 27t EHX]OHHW Aol AR A3 gl 715l & Hol v stef=(Dacso et al.,
1984; Kimura et al., 1998; Patriarca et al., 1984; Top et al., 1977), ®HA] Hlo]2]2¢] <17} LFo| A 9
Aol st A= flth. & HaAolA, e HA T AZFAAF AHNG) vloleize] T2 X7 T2 =

e
o
}:l/%]

AAAZ T3 1n°ﬂ 3t wlojg] 28ty dAed g By ZAE Aok, v= A8 FEAY | 724
of A Ry ARAIA A} wlelg] FHFEH oA 55T o)At X$S 7] ulole~o] JfI}
sl H5& ‘?}*]8&‘3} Me AdE Al Wby sEo]7] wiel, ol#dt AL FF AAel 9nrt Q)
o e AlaFe AESFQNAF A vlo]Y2E9] b2 Ao A2 dAE AFTE = Ur).
¥ 1. A/Canine/Florida/43/04(H3N8)oll thgt &+ W&
HE ASAQD 7% 2%316)

o c
Hlas HI SNd HI SN
& 59 opg (%)f 82 82 100 100
A8 HE A ao,cg 329 424 268 431
‘Aol o AEE AR S 5
b%”‘o”—*uii AHE A MeEH} AE5E A 5789 7554 ME +

‘A/Canine/Florida/43/04 vlo|] 25 o] & nlol A= irE L AAANN) A&

R 5T S ol dF LBl doiA A Aol Hol= 4-w SR e WEE.

F7) B EFA A A A AZFHI AF > 320 WN AF > 80)2 A ANEQ Wis
A7) gBE Ao dig 7|8k Bt FA
¥ 2. My 2@ H3 ISR ofn|at Ao,
9 13 X Can/FL/03 Can/FL/04 Can/TX/04 HAA 7154 F84
o' D -1 - o7 @ 17k H3 HAolA D &= A
129 - M M = e SHZHE H3 HAS HEHT
N83 S S S gerst SA4 oluabSo] tE FHE2 H3 HA
SollA & 9o EA
S92 - N - NS a3 g H3 HAEAA EA3T
L118 - - i LS BE H3 HA%OM HEHY
W222 L L L = RE 4 R H3 HAECA
BREHT, *71 A A7 AFlE A $14
3ok
A272 i A i VE 98 FHo @ BgA s EA43%H
1328 T T T TE BRE 27, 9% EE A7 H3 HASHA ¢
73 HEFY
N483 T T T N RE H3 2 tE HA olgEolA HAstH
At -7 AR EvE A E T
K541 - R - Q7|4 oAt BE W3
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

H3 HACI AT 9] obrlial REE(F FA ;=) B AL Y] ofulwal mEE: A=, D=olAR2ER, (=3
ZAl, I=0]AaFAl, k=841, L=FAl, M=HE]2d, N=o}~u2}1], R=o}27|d, S=Ad, T=Eg o, V==, §=E
HER
Ef%ﬂ@mwmm)%HBM%E%Hoﬁﬁiﬂﬂﬂgﬁﬁ%qﬂﬂq.
¥ 3. & HA o185 7]+ FFAHEC o vojejx A IS oA
7% F3EA HA 5ol HI ;gaoﬁ
Puerto Rico/8/34 H1 5
Swine/Towal5/30 H1 5
Singapore/01/57 H2 5
Shanghai/11/87 H3b 5
Equine/Miami/1/63 H3 160
Duck/Czechoslovakia/56 H4 5
Tern/South Africa/61 H5 5
Turkey/Massachusset ts/65 H6 5
Fowl Plague/Dutch/27 H7 5
Fowl Plague/Rostock/34 H7 5
Equine/Prague/1/56 H7 5
Turkey/Ontario/6118/68 H8 5
Quail/Hong Kong/G1/97 19’ 5
Chicken/Hong Kong/G9/97 19’ 5
Chicken/Germany/49 H10 5
Duck/England/56 H11 5
11/Maryland/704/77 H13 5
ﬂMOOkgﬂ 5
Aafol of &3 5
Y #43omRE woles HeAe] 4ETSH% oA,
Zel2eyg FEYEL A SANSAN AHHAD W], UE RE FEFEL ¢ EE GASAA A
A=At
E 4. QETAA A T, Z2F, FARA D A3 #FAEe] A/Canine/Florida/43/04(H3N8) 2] M s A]
AR iy o == 1zt
PB2 96.9(98.7)a 88.6(96.8) 87.9(96.8) 86.2(96.4)
DQ124147 Eq/Kentucky/2/8 Mall/Alberta/98/85 Sw/Ontario/ PR/8/34
M73526 AY633315 01911-1/99 (HK/213/03)
AF285892 AF389115
(AY576381)
PB1 97.1(98.8) 83.9(97.1) 83.9(97.1) 83.9(97.1)
DQ124148 Eq/Tennessee/5/86 Ck/BritishColumbia/04 Sw/Korea/S109/04 WSN/33
M25929 (Gull/Md/704/77) (Sw/Saskat ch/ (Sing/1/57)
AY61675(M25933) 18789/02) J02178
AY790287 (M25924)
(AY619955)
PA 96.3(97.5) 87.0(94.3) 84.3(94.6) 83.8(93.4)
DQ124149 M26082 Ck/Chile/4591/02 Sw/Hong Kong/ Taiwan/2/70
Eq/Tennesee/5/86 (Ostrich/SA/09103/95) 126/02 (Viet Nam/
AY303660(AF508662) M26081 1203/04)
AY210199
(AY818132)
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

SEE0 10-1474011
HA(H3) 97.4(97.1) 80.7(89.0) 80.0(87.7) 81.8(87.9)
DQ124190 Eq/FL/1/93 Dk/Norway/1/03 Sw/Ontario/42729a/01 HK/1/68
L39916 AJ841293 AY619977 AF3478176
NP 96.6(97.9) 87.9(95.1) 85.4(93.5) 84.7(93.0)
DQ124150 Eq/Tennesee/5/86 Ck/Chile/176822/02 Sw/Ontario/42729a/01 HK/1073/99
M30758 AY303658 (Sw/Fujian/1/2003) (Hong Kong
AY619974 /538/97
(AY747611) AF2555742
(AF255751)
NA(N8) 96.8(97.0) 84.0(85.2) nab nab
DQ124151 Eq/Tennesee/5/86 Dk/NJ /2000
L06583 L06583
M 96.8(95.7) 94.1(94.0) 93.7(93.5) 91.2(95.4)
DQ124152 Eq/Tennesee/5/86 Tky/Mn/833/80 Sw/Saskat chewan/ WSN/33
(Eq/Kentucky/92) AF001683 18789/02 (Hong Kong/
M63529 M63527 1073/99)
(AF001683) J02177
(AJ278646)
NS 97.5(95.7) 92.0(90.4) 91.1(89.1) 91.4(90.0)
DQ124153 Eq/Tn/5/86 Mal/NY/6750/78 Sw/China/8/78 Brevig
(Eq/Kentucky/92) M80945 (Sw/Korea/s452/04) Mission/1/18
M80973 M80968(AY790309) AF333238
(AF001671)

7 FoRRY AFF

Az}p vlolel A EHAEY 7FF AEAQ 4Rk A/Canine/Florida/43/04(H3NS)
Ao FHAE FRUQEE 2 olnnak(BE) AY 594 olF I §A4 L@ A dolguo s 55
7t e},
Polg Erb: N8 Fehuu oAl <k Ei wx wholg o)A Huw A ek},

¥ 5. 19961 ¥ 2003374 4

s

e agolalE= dA oMo A/canine/Florida/43/04(H3N8)ol| sl 3-H A

O

o

S
1996 1997 1998 2000 2002 2003
A ANE T 8 6 19 4 6 22
I MNES] £ 0 0 0 1 2 6
T ELS 512 232,524 | 280-2242
Florida 9] 45§ Tgolsherse] ¥4 X8 53 ¥

o

A71 6 wFge] 2003 3% A FAdS

el gk Wes E3sho],

AEEA N

= tig rlelazEL A

¥ 6. 2004 690l Florida 457 4 THloA AF8 a8 o]s*+=52] A/canine/Florida/43/04(H3N8)ell tof
Sk A Wk

klyes AFEAA BT3B B33 C B33 D

}\] & 5 7]_1%91 _/’:a 37 10 22 25
gﬁé]ﬂ%(%)b 46 90 100 64

AP F (%) 100 100 100 100
718k F A= 401 512 290 446
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[0148]

[0149]

[0150]

[0151]
[0152]
[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

on

££0 10-1474011

“A/canine/Florida/43/04(H3N8)& o] &3] HIol 9late] Ag® Moz HE 9 .

b%*é D 35U A Alele] A AL 4-w) TUHE JlEL HES.

‘BlEzel P FA A ABHI A > 16)2 AW AS wMEg,

§]‘izo Aol st 7|8f H A A,

o 7-11° dist B 2 WHE

N =245

5% E2EY 9 g Ei’\]ﬂoﬂ* Ol ZFQArt EH = Fok 20050 4¥€/5¥€0] F& 6 vy HE NE
9 A F2EY 9 g o) JE A AESFAT e et 20051 5ol FH2 3§ v ofghg
Yorkshire Terrierol tHO}ﬂ Anatomic Pathology Service at the University of Florida College of
Veterinary Medicineol A AAIS AASIY. 2AEL Fetdd G4 U= 10 ¢ T4 dF =224 1A A

713 5—m A A M (section)ES %4 Hdz JLE Ha) drtELdA 2 derez AT, aAHHA

e 2AEL vlo]yxstd BAS 3 u7bA] -80 CollAl AFE AL,
Mt 22 FREZHE RNA F

A7 7 v e AZdezRE dWed ¥ ZAES e AlA d38& 2 Ei7](Kendall, Lifeline
Medical Inc., Danbury, CT)E ©]&3}o] 0.5 % & % LHEW(BSA) 2 YA S (HEpto]al H AL g2 Z=A)L
Al(ciprofl oxacm))i BEd HA 7)E ¥ (ninimum essential medium(MEM))oll w23} A7 th(homogenized).
2] RNAS A 22 A A& ol o]sle] A% Q] 7]E(RNeasy Mini Kit, QIAGEN Inc., Valencia, CA)E o]&3}
31803l 45 8§ 60 W T FIo] & (elute)AHTh. A RNAE 357 A9 fle MEEFE 73

O
CJESEE RS e

i 2 r>4
Bl
i
(¢

A A 7 RT-PCR

cd-okA 9% A A ZF RT-PCRE ROXE ¥33F= QuantiTect Probe RT-PCR KitS $54<l 7]% 4 5 (passive
reference dye)(QIAGEN Inc., Valencia, CA)E o]&3le] 77} %4 TREZRE 39 AA RNAY tiste] 2
Aletdnt. b "wal|A, Zhre] FEo] AEFAA A AEES] HES s 2 9 ZEtoln-Z2H A EE

AEHATHE 7). bl Tepolv-En AEE A% AFFSHRM) FAA4 ADEA AgFolgn. L
A deel-zeu AEE AY ABFAA dolgzd WEFLM FAAY nEE nEd 99

EAE ST}, Zh7ke] AN ZF RI-PCR wHgol thated, %% A RVA 5 40 2X QuantiTech® Probe RI-PCR
Master Mix 12.5 w0, QuantiTech® RT Mix 0.25 p, AR 2 o Zglo]wE(Ztzo] dis] 0.4 pM HFE %),

[}
Z2H0.1 pM FF ¥%) L RN 7R as e B8 233ty 5 97 25 wEHE s EE A
7}aA T} TaqMan®Ribosomal RNA Control Reagents(Applied Biosystems, Foster City, CA)E /N3 %% FE
E25E FE% RNAY =4 oFS dolry] 9a] 18S rRNAZ WA WA Iz F+C 2 185 rRNAY HAES

e AzA ANAR olste] AFgalt.

o,
_1

oF# -whA AA7F RT-PCRS Mx3000P" QPCR System(Stratagene, La Jolla, CA)e W-& E& o] tis] AA st
AT}, AtolEF3 FZHAE(cycling conditions)S 50 ColA 30 ¥ H<F IHA q

¥

’d8l2 HotStarTag DNA THELE SN 7|7= @Al 2 40 Alel =

F Ape] 22 94 TollA 15 2 st WS Al7]aL o]F 60 ColAd 1 & st 1/9%
M(Z& 3% (emission wavelength) 518 mm) % VIC(E 34 554 mm) HF AT EC] Z+ Alo]F ]
Aol 712HAT. AR AF)Z(CH)S Zh7he] AE AdolA A FHL 10000 B30l AT, Mx3000P”
version 2.0 AZE o] EEZ%(Stratagene La Jolla, CA)E ol&3le deoly g5 2 485 33tk H3
EE M FAAb] gisk G2 At E(Ct) 7 E57] AW fle M2RE fAe o 22 digk 9] Ate]Sx) 3
FUE =& o FERELS AZFAA A H}]ﬁi‘}ﬂ oisll Fdelgta AgAXT. A7l ¥ dix Hlas
A/canine/FL/242/03(H3N8) wHlo]e] ~ZHE FZF¥ RNAQ] FTF o= FAH .

= o B

E )
2

MDCK M EEoA o] nlolefs H

A
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

SE541 10-1474011

A7 7w MES AAe2RE fY3 Wed ¥ ZHES EAA 0.5 % & @ EEVEBSA) 2 FAE
(Aepl = A FZZA2)E B3E% Dulbecco's Modified Eagle Medium(DMEM)S] 10 ¥-¥ &2 w23} AlFth
(homogenized). ¥4l HElHoz 1A FPES AASYT FHNE] 1 pe/ml TPCK-H ¥ EHAI(Sigma-
Aldrich Corp., St. Louis, MO) % SAWAE(AElrtolAl L A X2 Z=2AA) 02 BHE% DMEMO] ¥i¥% Madin-
Derby canine kidney(MDCK) AEE] HE HUT. AEELS 37 T, 5 % o)A AE E3hsl= 573 ti7]d
Al 25 af ZEtAAEAA AEAT. Y] WSdES FEHH W 4585 HOH e #AHJD HE F5 A
A e gl FAEAT. FAE wjg d H

2ol 2143 MK AIXEZ HE Hdth 4853 5

il
rlo
o,

>,
i
Au)

Sl HME%A FAE B
oA U™ FEEC d& FIE A HFol 23] HAAHAG. Frelxl Wéd‘E 1*1 AN S
ol de] Aww ulel o] 0.5 % AHZX HIF AEE o]R3do] =AUk (Burleson, F. et al., 1992;
Kendal, P. et al., 1982). RT-PCR o]3}oll Am ¥ nje} o] AA Q).

3k Ggko A o] wpole]s e

MDCK AMEZE2 AFS 98l o

F7lel A A
TAAE0.2 nb)2 10 F-3i¥ 2LE

0>~

Yed ¥ 2AE2NYH A4S0 AxFUG. A
AT, 35 TeollA 48 A|ZE wjekgt S, gutols $A
ob W AHY. A" A A AY1SHNs A

sh7] el 7] @ddE0] 4 CoA shEwE o]
Ao Mg nmpelgdo] 0.5 ¢ AWR HIF AILZES AR %—Zélﬂ%ﬁ}(Burleson F. et al., 1992;
Kendal, P. et al., 1982). RT-PCRE &}7]o] A™ = nlo} 7ro] AAE Q). Hald GzZSo) A 23 Tﬂﬂo %l
9 AHES Hx AT F AEFAA vpolg 29 TAE HolX LYW HEEC diF é*lo}%m.

RT-PCR, 7 EE AMLEst 2 A-SHAH 74

Hlo] 2]~ RNAYE A ZA} 2| A|ALEle] o] &)o QIAamp® Viral RNA Mini Kit(QIAGEN Inc., Valencia, CA)& o]&s3}
o] MCK 44 mi QutalomME ZEHTH A7) vlolelx RNAE AZA ARG olske] QIAGEN”
OneStep RT-PCR Kit(QIAGEN Inc., Valencia, CA)& ©]-&3te] cDNAO A} = ATk, 7] cDNAol U= 8 719
ol ZFelA} vlolel s FAAES] IH 999 P(R TZL HHAQA FAA-5o|F Zlo]n HEE(LHA =
goln NEES o]&e & Arh) & o] §3te] ool Add npe} Zo] AAHAH(Klimov, A. et al., 1992b).
I A= A7 DNA fZg&E(amplicons)©] AlolE ME3 dx FZ22 38H(Applied Biosystems, Foster
City, CA)E o]&3}] ABI PRISM® 3100 A5 DNA A& A (sequencer)olA AF AE3E 3k FHo 2 ALY
At FEHQLEE MIEELS Lasergene 6 Package®(DNASTAR, Inc., Madison, WD) o]&3}o] EAFAT}.
PHYLIP Version 3.5 software programs ©]-&3te] AEHASE A5t A7) FEELHE AIEZHE UL
RE EY $£XE5S AASFgtH(Felsenstein, J., 1989). AELAE EfEe MEGA@programoﬂ/ﬂ Al g E

Tamura-Nei E@7}9] o]2-A2d Ao s AHE ASTA EFE vu=Hdn PAUP“4.0 Beta programell
o &te] ol¥ vk (Sinauer Associates, Inc., Sunderland, MA).

AE o oA () A3

g3 FEES 56 TolA 30 & &t 7k HI&AS A717] Aol 37 TelA 16 Al & &4 33 as
(receptor destroying enzyme)(RDE, DENKA SEIKEN Co., Ltd., Tokyo, Japan) (1 part serum: 3 parts RDE)Z
i FEFATE, Q12 FlAF A/Canine/Jacksonville/05 (H3N8) wlol#i~E 5 % o]kalekso] 37 CollM 72 AIZF &
QF MDCK M2zl A A7 A TE. vhole] s v AP AELS FAH I, %’l’x‘z] Sl o8] AstEa - 80 CTellA
AGE ATk HI Aol AMEE o2 BE ulo]3AEL 109 F-3ld 92EoM AZANY 47 dgziE
sutdo] FHE I - 80 TeolA AGHATE. 7] HI AW oz Add niep o] A rH(Kendal, P.
et al., 1982). 7¥da] 3], 25 well o]y~ 4 o] AT A @95l 96-Ulwell) o8 EHH o]
Eoﬂ/ﬂ 5%1?} Fuo] Agdez sMd Ao HIMEJAL A2l

0.5% AWx A7} H7MEAI 308 ol 4+ SRS ol
7‘*%‘?% RS A3 AAste A HF Ao AHojHr).

o] 7-94F Aol

2005 1 493 59, oldo] A<¥(Crawford, P. C. et al., 2005) &&7) AW 2 Atg7} 2% Florida?)
3 B3 A =88 HEAN s, A wEe 3 dolA 9 Ao o]2E Kok 58 nlE]e JfES

(

N

=
30 & B MAHAT. FAF ol

il

Ao AEdY. FEA H 2

rl

LBL

N
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[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

SE54l 10-1474011

xedsta FEAE ¥ ollE £F NEl XIS M £ 44 A5 sbsA BlFeln 7 uiA 21
B 71HE st 7 ol 4 AWE sHHY 43 vhEle] AE Fol 41 vl canine/FL/04(H3N8) ol tf
HI A Ag=Fo] 320014 1024744 ol2gth. Aol 10 vhe] /&S dAgez APala, o5 F 6 vee
éll—
t}

N
A O

o] 6 mlglY FF MEL FA 3 v, &A 3 vt E 2783 4 LA 3 Al o] & JECIN

L9 AFE 2 A UK 10 ol ol2glor, oo FEAL AT HA AA Foll, AV ANES 9 &Y
(pulmonary congestion) % FFo] UG, 7|mE zHFgHoRZ  FHASPA WY (rhinitis), 71TE
(tracheitis), 7]¥*%(bronchitis), A7]&AA(bronchiolitis) @ 3}&A 7|#AAHHo] Y= AR =%t
o 713, 718A, A71EA " 73] A A AT AlE HAF B v (erosion) o] AT TFT] 2HELS &
FTT 2 UlA] AlxEe] s AFEHAT.
20051 5€ll, F% Florida 59 3 4
A ATe ssd vF

I HE A2 40 mF]o o kg AMECNAA 57 AW do] Yo

R 10l A 3047k 717 el ANATE. 7] 40 wiE] AE S, 17

vlhE]l= HI 3] Aol 320014 1024744 o] 29 canine/FL/04(H3N8)ol &2 wzkAoldtt. 10 i el &l

P Wigto] gllom, o digk §A 9 IEF AS o]F = HHo] o)& 7?#0}9,1‘@. 3 mkgl AEL H4E

o= APFrt. o5 F 1 vl 9 A W 3 Yorkshire Terrierlow, 94 A7} A12ek=] 39 ghol] =
A

-{m Lo

Z13Ad, 1 FE 9 Y, aga FF5 713 HHE S 7%14. 6 vhalel BEh NEF FAF
T H&E(infiltrate)e] 43 AxE A 2 #jte] 9ISt}

mBL’

o

ol
)
o
)
N
N
il
=2
R
N
b1
)
fol

o 8-2AZk RT-PCR % wlo]e]2s Fe]

o
N

]

7 vlgle] MEZHRE ¥ ZAES AZFAA A FoJ M FAA 2 3z HINS AZFAAF A vlo]#=9] 03
FHE HEde AT *Wzl RT-PCR A&l ofs] #4383tk 7 nkg] s U%i—‘%a U2 dege AdEF
AAF AM FH2 B AT JAEFAA H3 FH2 G Bl oiste] FAIATHEE 8). MDCK AlEEel 33 Aty
4 _

i

i

o

N

T A Fell, J*E’cﬂx} A o}& H3N8 ulolAE #HH e F 3 A F % & nlg] o] HERNE

Z3F3itt. A7) ulelgl2= A/canine/Jacksonville/05(H3N8) (canine/Jax/05)8tx Wwaltt. 3ty 22
of 23] HES Foll, AZF<MAF A o} HING nlo]# =5 Wt wHo dd § 3 U Fof F2 ojekE 7Y 7
S25E 3533, 7] vlol#] 2= A/canine/Miami/05(H3N8) (canine/Jax/05) 8kl ® ™3} T},

o 9-/NF QEZFUA A HING EEHE] A7 24

canine/Jax/05 @ canine/Miami/059] A< BAS AAH o059 AFTSHAHA) FAAE 2004 I3 2005
el AFAEAA JA&FAA U EFd #HyEez® Fe& AFE Holde=Ee HERESH 35

canine/FL/04, canine/TX/04 2 canine/lowa/05%} 98 % & U3l =W (Crawford, P. C. et al., 2005;
Yoon K-Y. et al., 2005). 3} canine/Jax/05 % canine/Miami/059] HA FAAEL 2000 o] 5o HaH &
o % AEZFQAA mlolY ALl 98 % FAINAUT. HA FAAEES AS HAHA vwE A =W %71
canine/Jax/05 ¥ canine/Miami/05 W}o]2] =5 canine/FL/04, canine/TX/04 & canine/lowa/05 —1#]°]3}
EEHE H 19909 o] Ze EEE e ¥ vlolelaEdE s vE 5SS A4t dd ¢ 2
7 FEANSS HIY(E 4) TF, A7) canine/Jax/05, canine/Miami/05 % canine/lowa/05 24
canine/FL/04 T canine/FL/03 % °ol: &y Ru canine/Tx/04°] © LHSA #HAFS AAdk. A7
2005 EHA4EL g 10 719 H-H R A (parsimony-informative) AFO]EE|A ZFo]7} Y= %7] 2003
W o 2004 A N mlolY A5 2HE ZAekA UY2Ee ABRIOEFS JAASSIT. oldd Ao)HES NG AEF
Az} wpolg] 2~ &F AARRE AV|AHOR EYHE Ads BHE 1119 FHAOR HddHATE 7S A
A ket 200396l A 20058744 HAYE EAWelES FAHsIE 7] vtelHae AT AEFFAA wiolg A5
oAl MAE FHolga P A} Fo] MEE o AAHE o]Fo Hojofrt dhe A& FATA A5

HAE HolEr).
of 10-77 ANEFMA} A HINS P2 59| ofr]icit #4]

Zb vholej et o5& FEEH PW F 6719 A BEdElA BER ofn| kAt A H Ao

7] BER MBS 115M, N83S, V222L, 13287 2 N483T itk. A7) A3 1A @idS 7
o2 HwstH A7) canine/Jax/05, canine/Miami/05 2 canine/lowa/05 ®}o]#]{~E-L canine/TX/04
Ty AROES AT A4S BAFJHE 4). 7] ABIFE o& A vlold 53 2838 3
= 3 719 olmw=AF WMEE(L118V, K26IN ¥ G479E)°] %E}(E 9). A7) 20053 E2HES A7) canine/TX/04
FE(root)9} FHEIA = 2 A1 ofuat WEE(F7IL 2 G218E)°] ATk, EEH, H|-T1eldE= e
canine/Jax/05 ¥ canine/Miami/052%E U2 A7) 2005\ E#HEELS canine/Iowa/05 L|o]dtL= l"ﬁ:\j/]i*»}

=
[e]

dd T A=<
Ak
o

O*DHL 9).
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

on

££0 10-1474011

ofbujizAibo] b Wsl, R492K7F AthE HolA &ttt HFH O =2, canine/Jax/05% shuhe] opr| Ak, S107P
oA canine/Miami/05¢F =}o]7} 2 /\‘jr. e 2E HINS & 9 7z wlolg|AEdA, S TE 3 71
A/Equine/Jilin/1/895 A|&sta= 9% 107914 REHATH Guo Y. ef al., 1992).

o 11-703 S1Z2 A=} A HINS B E9] 39 BA

e A dd & AEFQAA vloly 25 B AY] A JAEFAA vlolu] 29 Y g 20051l 1EF
Az} wlolglzd #AdE @ JEZHEH #HS ﬁq% o] g3t AP AAHI) AFS AASHAT
(4 10). canine/FL/04¢] dj3] Wstel AZXAHEZHE fFaigh o] & A 2H7%E s5ith. & &
Aol el A7) HI &4 A= e Felase vlaste] o & vlo]e] =52 AlgAd 8 A 16-9] © %
AA T, 7] AT vle]lH2ER AlPAd = Ao 4 W) AE aeklvh. A7) A HE e @ Hielg
229 Bk Aol XYk, 7] A AFEe] dd & EEldd MY EEdd AEAE o 4-v) Frleki. o]
= T JAEFQAA; vpolel e tis] A sk 3 ]‘ﬂ% 5FE gk dFdAAME B afolth. ] 8
g4 HdEL M AEFAA vhelel 257 dd] T AEF AR vlojy2~F Atole] 9 FAMIS AT
A& “E”g;ﬁ,?l A AAEGITE. 3] can1ne/M1am1/05 el uigk &, A, 3 FA8] Al A
A5 2003d¥ 2004 AN EEEEC g AFHEIY fAERAG. awd, AV ARES Y
o

3
canine/Jax/O 5 ¥ wol el 2 A 4 v f EAATE. o] canine/Jax/05+ UE
Aoz tp2i, FRAoZE &3 HAMA S A 107042 T ofviit ¥skel A" 4 gl
=

¥ 7. QZFAA A vpolg)ze] WlEY A FH2 2 A IZSFAR} AGING) ] H3 AR Bk FH Az
RT-PCR £4& 93 Zejoln] 5 ZRH 5

EEBE el k| s

Ca-H3-F387 H3(nt 387-406) 5'-tatgcatcgctccgatccat=3'(A< 1D WH|H3] t3t AR Zglo]w
3:79)

Ca-H3-R487 H3(nt 487-467) 5'-gctccacttcttecgttttga-3' (ML ID|H3el T3t o ZElo]r
W35 :80)

Ca—-H3-P430 H3(nt 430-459) FAM-aattcacagcagagggat tcacatggacag— TagMan® == H

BHQI(AY ID ¥HZ:81)

FluAd-F151  \M(nt 151-174) 5'-catggartggctaaagacaagacc-3' (A 1D Mol ek A3 ZeholH
H5:82)

FluA-M-R276  |M(nt 276-253) 5'-agggcattttggacaaakegtcta—3' (A ID  |Moll tidk o Ezlo]H
H5:83)

Flus-¥-P218  |M(nt 218-235) FAM-acgcTeaccgTgeceAgt-BHQL (412 ip| TaaMan® == 1.
W35 :84)

WE A VE re FEULHE a B g8 UEa UE Wkt FEUSHE ¢ Bt 15 Y

"HEAE A2 (locked) AT FEZS LEhIT

¥ 8. Florida 9 3 HIAA 2 Foal WELoM 57 Ay @ 5o d@dorw % MEZRE
o 2H 5o AAE A AAZE RT-PCR 2 wfo]gf2 #4)
701D A4 44 A9 X | AAZE RT-PCR ulo]# A #g
%71zt
M (Ct) HA
(Ct)
A/canine/FL/242/03 ¥4 oz W 28.15 27.36
1079 HS A (NE FL) 2 o 29.81 28.84 N
1078 HEAA (NE FL) 34 30.37 29.71 MDCK
Srd passage
318 Ho A (NE FL) 9 33.89 32.97 N
320 Ho A (NE FL) 10 o 39.44 37.09 N
319 XS A4 (NE FL) 6 33.87 32.23 NS
1080 HS A (NE FL) 6 o 38.87 38.23 NS
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[0183]

[0184]

[0185]

[0186]
[0187]
[0188]

[0189]

on

££0 10-1474011

374 TFAF = A 3
(SE FL)

e

24.05 22.65 Egg

nd
2 passage

X 9. /| JAEFAA vpole 257 A @ AEFMAL viojg A5 digk &gk HAS ofr| At HlW
o}u] =4k
71 15[ 54178 79 183]92]107( 118 [ 159 | 218|222 | 261 | 328 | 479 | 483 [ 492| 541

A/equine/KY/5/02 | G |1 N|V|IF[N]S|S L N G W K I G N R | K
A/equine/MA/213/0 - | - | < | A| - | | - | * . S
3
A/equine/OH/1/03 | D | - | K| A| - | - | - | - . S .
A/canine/FL/242/0\ - IM | K| A| - | S| - | - S L T T
3
A/canine/FL/43/04 M K| A . S| N S - |L T T R
A/canine/TX/1/04 M K| A . S v S <L N |T E |T
A/canine/lowa/05 | - |M K|A| LIS ' S E |L N |T E |T
A/canine/Miami/05 M K|A[L]|S \ S E |L N T E |T K
A/canine/Jacksonv M K|A[L]|S P \ S E |L N T E |T K
ille/05

¥ 10. oFE %, d ¥ AZFAA vlo]#a E A AEFFAA} wlo] A E

gigk 2, A 9 8 SAu| o] A A

g3 &A Ags

F4E =@ A= 3 =u)

equine/Miami/63 40 <10 16

equine/Ky/86 40 40 32

equine/KY/92 40 <10 32

equine/NY/99 320 40 128

equine/KY/05/02 320 160 256

equine/MA/213/03 640 160 512

equine/OH/01/03 640 160 512

canine/FL/03 160 160 512

canine/FL/04 160 80 512

canine/Tx/04 160 160 5i2

canine/Miami/05 160 80 256

canine/Jax/05 40 40 128

SAM] dA 3t 7] FD Zdel vdd wpoleaoke] AGH How Ay

“canine/FL/04 Hlo]2] 2z Welsly & ZAlu]S2iEe] &%

A7) wholg) 2~ HAEE(inoculum)S o] Hol|l AW H (Crawford et al., 2005) ¥ &+ (original isolate)?] ¥
AlA_3& WESH= A/canine/FL/43/04(H3N8) 2] 2% (stock) 22 Madin-Darby canine kidney(MDCK) 3] AXE
AEsle] A z¥ok. 1 pg/ml TPCK-x2]¥ EHAI(Sigma-Aldrich Corp., St. Louis, MO) 2 IAA)E (HE}n}o]
Al DA ZRZZEANE B ZE%F Dulbeco's Minimal Essential Media(DMEM)Ol A}7] %% MDCK A|¥Eo] 37
T, 5% olatsletAE Egsts 71z thrlolA 25 o St EdA AAEATE. 7] sigGAES ded W

st RS Sl WY FEHAJL HF F 5 A He ol FAHAT. A A ES A4 Eel ost
of BA =l 7] A ANES Mes HFsr] A7AA -80 TolA A=A, Reed and Muench el <]3)
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

SE545] 10-1474011

vlo]g) 2~ A 4745 S8 AAHAY EHHS ARSI 7] A a3
A/canine/Florida/43/04(canine/FL/04)¢] 10 7+ %2 wlY¥ A9 FoJZF(median tissue culture

infectious doses)(TCIDsy) ©]AT}.
A& Ax

8 mtEle] 4 7Y ¥ #%F JHE(colony bred mongrel dogs)(Marshall BioResources, North Rose, NY)(4 w}&]+=
FA o)Al 4 whg]E= 9)S University of Florida Institutional Animal Care and Use Committee”} <13+ 2

A HE ATE Y8l }%’5‘}0*‘4 MEY A FZF2 13 YA 17 kgoll o|28 k. 7] MELS A AAE, 7]
N HA R HF e 2 F 5 ALE SAHSY o)5ES 2AR AAsE A4S Ut BE NES
Al Aol == Oh— 12 F Fo FHE &S oFE A REEC AAE AT AP A A
12} wpole] 2ol AR wFo] HA] ergkth. 7]¥hl ¥ (endotracheal tube) &2 AF¥HH (intubation)S 913l
E%(propofol)(Dlprwan@ Zeneca Pharmaceuticals, &3 Aol 0.4 mg/A A T ke)o AW F
o&f mrHEHATE. 6 PR MEG vkElE 3 ol 3 vhEle FF) A 713 WHeE AYgE Fe X
3 =2k Vel FodE 5 mle] A5E A9l canine/FL/04 nlo]# 9] 10’ TCIDs 2 242t H=

o2 whel B EEE SRl 1 e YAl FAF Hule) a%E ARG /-HF AT shan-
inoculated). 7F-HFE iz Hlul /HES Hlold2-HIFE MEHRE the Bl FE&HAT ve ado] BEE
] A o]
[e]

rO o P UQL'
e N
W
ri =

=2

b L[tl
UTIUJ
lo
}1]n:2

e
o
o\
o Hd

Al

il

3Tk, AA A vH AR Lx EAHS AE T(p.i.) 6 A For W 2 3] AA
ol = A% WR =F(pharyngeal and rectal swab collection)

vlolg]x  F2]S RUHEHS ] 8, ZgdxdH2 WEE(Fisher Scientific International Inc.,
Pittsburgh, PA)S o]&3te]l HFE = 0 oA 6¥oll 4z el disix] a7 234 HASF AR50
FHEAAT. A7 WEES 0.5 ¢ & g UGBS T A5 Qa-gF NoﬂT(phosphate—
buffered saline: PBS) 1 mLol AR A WEEL 0 oA 6ol mid ZHzte] MERE S-S =

F WEES 94 W o3 W8 g wiAE Aslele] A=A A2 AR 9)gfe
DirectigenTM comemercial immunoassay kit(BD, Franklin Lakes, NJ)Z o] &3}e] H¥E &5 o %4%*01 ol
EF4A A vpolg 2 g tfate] HA] AFHJTE. FollE FEES UE vho|# AT A

el =80 TellA A= At

rﬂﬂi

(i

AN

AE T 196, HER A @ ulElel wlolgdA-HER ) § ulelE HEA ok (BeuthanasiaD &
(1mL/5kg AT Schering—P ough Animal Health Corp.)o.= AW HZEslo] orekal AlZTh. wvlolg) A% ZEH
MNe g mkEA XS? F 2004 5ol wid Hseg WAl o2 kgl AT HE F 6, "ol Ae THHF
€ Ahet wrelel s AHFE A7 bEAF HAT 2ARRE T g AFFGLO O o3 9+ 43& ArE AAET. x=

A5 g §A J= 10 9 T4 &5 =2 1A A7 5-m A ’ﬂMi( section)ES %2 W#eH
QA AEE 3l slntsAd 2 dgeoem QA AL ofge] AE A o] WYy 5}“0 s A A
g, IAHA  Fe #H  2HEL gyl FE 2 #ElS %’43]1 Diagnostic  Clinical

Microbiology/Parasitology/Serology Service at the University of Florida College of Veterinary Medicine
of AZF Tt A7) FEEL Bordetella & (Regan-Lowe; Remel, Lenexa, KS) % Mycoplasma & (Remel)el] A
9ol W AR ohiet mAH A WA o] MFHUL. RE WFRES JFo] BuHA @] Ao 219
%9 3 wholelshs A A7 -80 Col AFH Uk,

)
=y
b RO, nAHA e 2ASE EF

deme AAGLL FES BEAZ 5m /¥ 2L ¥ A AMES BondRite &) =(Richard-Allan
Scientific, Kalamazoo, MI) Atell Fztata whizris %;H % K(DakoCytomation, Carpenteria, CA)Z F-Z

ﬂﬂa"ﬂl’ o] % i]-ﬁﬁ}i?-i Z}et Al°k(Dako® EnVision Peroxidase Kit, Dako Corp., Carpenteria, CA)S A}

33t A7l Q1Z5<l#k A H3(Chemicon International, Inc., Ternecula, CA)ol ©d E&4 A
9] 500:1 Q**”E 2ol A 2 AIE Bk WAL, Y& HlAE B éf{ AHES F 1g6(1 mg/mL, Serotec,
Inc. Raleigh, NO)°.2 wi<F A 9 oY SEA IAES AFAQ M7 9 AHEZ WS $4ES X3
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

on

££0 10-1474011

A1 FAEZ A &, A2 A st 4] AAES Al 2 dditstas 2 Hakstas 714
X eFS (Dako” EnVision Peroxidase Kit, Dako Corp.)® ATk, 7] AME5e &uk=42 (hematoxylin)
giujAA AR, FdlElgoloj(Clarifier) #2 2 559 AJ2F(Bluing Reagent)(Richard-Allan Scientific,
Kalamazoo, MDE A3, @FA7|L, AWE

Queensland, Australia)® A-&AFAT}.

H(coverslip)=  #HwlEE(Permount)(ProSciTech,

My W rAEwvEl R F5

A

Z+Ze] ARFEEH 9 2L 7@ 2FAES dE AA 38 %2 E37](Kendall, Lifeline Medical Inc.,
Danbury, CT)E °]&3te] 0.5 % & EH GHTBSA) L FAAEFE o] E A ZZZEAMDZ BFH 3
2 7] wiA (minimum essential medium(MEM))oll &3} A|Fth(homogenized). ZA| RNAE A ZAF A A|AF
osle] AdH el 7 E(RNeasy® Mini Kit, QIAGEN Inc., Valencia, CA)E ©]-83}o] 7 (orpharyngeal) 2 2

F e FEw B ookl 24 gAAZTH FESAL 45 & 60 w HE FHol & (elute) A ZAT
A A7 RT-PCR

ROXE ¥ 3¥3l= QuantiTect Probe RT-PCR KitS F¥Z < 7% 9= (passwe reference dye)(QIAGEN Inc.
Valencia, CA)Z o] 83l A & AZTFqx} nlo]g] 29 wEAA()) FAAe 152 HEFH A4S grg §L{
9 sglolu-ZgH NEZ o]fse] wal-wA] A A7 RT-PCRS A RNAOl thete] A&
(Payungporn S. et al., 2006a; Payungporn S. et al., 2006b). Z}Zte] AA]ZF RT-PCR wkg-ol s, F=4
A RNA 5 ES 2X QuantiTech®Probe RT-PCR Master Mix 12.5 uf, QuantiTech® RT Mix 0.25 w, A L o
ZglolwE(Z4Zd tia] 0.4 uM HZF %), TEH(0.1 pM HZF 5%) 2 RNA 7I5E8E4 g &5 =3
3te] HF H97F 25 wEFE s EE UG TaqMan® GAPDH Control Reagents(Applied Biosystems,
Foster City, CA)E A=At AAALGe] of3le] HE B 22 FEEZHE FZ25H RNAY &4 oF-5 dolry)
g WAA WA dx BEoR aea A5rE dix EE 0 R GAPDHY HES $lake] Akgahitt,

N ¥
6

&A d-dA AATE RT-PC(RS Mx3000P" QPCR System(Stratagene, La Jolla, CA)9 WS E315-o] thal A A3}

o,
!

Ar). AlolEF8 FAE(cycling conditions)& 50 ColA 30 & F<oF JHA @A, 95 TollA] 15 ¥ F<F %7]
B8t HotStarTag DNA SHEAE A7 DA B 40 Ale]E &8 A SHS 233 24279
TH Ao]E2 94 TollA 16 2 B WSt A[7]AL o]F 60 TellA 1 & &< EH/A%e] dAE 2338t
FAM(®E 3 (emission wavelength) 518 nmm) ¥ VIC(WZE I 554 mm) 3 25 Eo] ZF Alo]F9] Fwh(en
del 7IFHAJTE. A Al E(Ct)> ZHzhe] 7 AFollA d9A FF(dR)ES 10000 BEFolA AAH U}

Mx3000P" version 2.0 ZAZEs]o] 1% (Stratagene, La Jolla, CA)S o] &3dte] dHlolE 8=

ATt A7) 7] A tiE Wl Alcanine/FL/242/03(HNS) whole 22N FEE RMAS] FEo R TAHY
o 371 Ads 7A7e] el digked M Ct 7415 GAPDH Ct 412 yrol A Aatsh Azl

A o2 E Hpolg X A-ie]

= AlA 0.5 % & I3 dHET(BSA) 2 6“3
DMEM®] 10 ¥ E= 23k Al F thH(homogenized). ¥4 #e|Hoz u4 AAES AA A

of drdw nle} o] 1 ug/ml TPCK-AH2]® EHA(Sigma-Aldrich Corp., St. Louis, MO) 2 6“3
/,\_] =2 /\]Ei%%/\}/\‘l)i B 2% DMEMo] wiks MDCK Al¥Eo] AE Ak, MEES 37 C, 5%

ol A EE ASERE G WEE o U /9 2452 A%
Asz nEE

Qo] 4]
A S (AEfeto]

o];\pi}qz\# F71% 71l A 25 an EHAAENA G

i&

R R P E EE R EREE)
Wl olsto] A3} BT A

I
1 AT F 5 el FARAG. FAE e 94 Fe

JAge]l Hx HFEL 98] A9E wpe} o] Mg MK AEER HE Ak HAIFSHNS T RI-
PCRO of3 AZFA} Hfolef o] SAE HolA ke FEEd ta) F7t= At 3{Fol 23] AAH A
Aetel FAABNA AP TSNS DL ol AW wheh o] 0.5 ¢ AWE HHF AEE o] gdto] =
A5 cH(Cravford et al., 2005). RT-PCRE olafell Al nlel ho] A9}
RT-PCR, T2 LE= A A3t 8 AT das 4
whol e RNAY A4l A AAMake] ]sted QIAamp® Viral RNA Mini Kit(QIAGEN Inc., Valencia, CA)< o] &3}

o] MDCK 7% o) o = H-F AT, 7] vle]lE 2~ RNAE A=A A AIAE e &)t QIAGEN OneStep RT-PCR

A
o
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[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

on

£=0 10-1474011

Kit(QIAGEN Inc., Valencia, CA)& o]&€3Fa cDNAol HAL FATt. A7) cDNAOl = 8 719l Q1&F<lA} nlo
B2 fFAAEY] 7Y 999 PR %2 BHHEAR] fFHA-5ol4 Zitolw AEE(LAA] Zeto]n] NEES
o] &% 4 ArhS o] &3t olHe A wpe} o] AAFY. 1 AR A7 DNA & ZE(amplicons)
o] Afo]Z NP8 9w E74 58H(Applied Biosystems, Foster City, CA)E o]&ate] ABI PRISM® 3100 2%
DNA Al€A] (sequencer)ol A A5 A EstE 98 FHPo=Z /\}%—C»]‘Ziﬁ} FEUALEE AYELS Lasergene 6
Package (DNASTAR, Inc., Madison, WD& ol&ale] M=t #d® MEZFE 358 uolgasSd g

SHUEE AEEL VR4 BA H= Et delo wstEe] wAs = Ao ARE AAsr] flete] HE
Eo A& Htelgl 2o AEEF vaE At

01] 12-91 A} 24

F R o2 A B AAH AW eE > 3 Oow
5357

A5e wolA gt 7}

Al g e HE & 24 ARt volg| 2= ME T ¢ uE|ER Y oY 7 deelA A

o 2 RE AT F 72, 84 ¥ 120 Azt 283 o MERE HF $108, 120 2 132 A7t

& AAIZE RT-PCRell 9J3te] ufolg|zof dla] G/golArh(E 11). HE F&E°

Xﬂ%(coples)«] A= JAEF £ 394 6 471A Azt g} Frtsksld. A%
T AEHA FArt.

¥ Hu
o

o

ot 4
X
i
N
-
o
)
ofT

i
T rlo
o ©

MR R 2 Mo
o
e}
Ot o
£
N
=
Jo
2

ofz
i
2,
>
|
2
=
rol
jur}
=
o
L‘i

14-A A

:

o
2
ro,

3} 2 7+ (Crawford et al., 2005)3= &

HE 1 delA 6 A7 HAE59 ﬂxﬂ(gross) 9 s}t

Holglol, 7] MES AAdA oz 79H JEolA A

7182 d 2 A7 AR DS HA Sk (Crawford et al., 2005). =3l (submucosal) %2

2 A E AR S g 2 s @XM AW AHE A} 2 meke] QJATHE 5, AR 4

Azsto g 7)1@A], MA7|BA H 7)BAHe A AEECA vlolul 2~ H3 dUS HESUTHE b
e g o} S5 7+< (superinfection)S vk, A7) 2 viglo] 7-HFE NEZFH 3
[e3]

o
=
o
rr
5
oy
=4
=
@)
oQ
D
.’:S
'—h
=
D
(¢}
)
i
0
(e mlo
o
oo
ol
%)
o
1o,
il

ol
-
X oE
k1
ox
i
_E
=
N
X
N
4,
2i
ofN
PRS-

2

B X

~
=

1
|

o gt 8 A
N 4e > . 1

Ui pe @ ofy rot o (u
%01'
g O

O R = ]
foom B
J

N,

o] 15-7]3 2 s o] wpelejrs HA]

47 1% D AEe AF F 1004 6 AAX BE el A% A RI-PORO] o8] npole] o] &

(E 12). 1% #AA 0 %N AR AAT ANAE GE F 1 DA 594 A 6

g a9 #4Y @ P FA BARe AN 4F F 1904 69744 Frhsch. Qe
3l

]
1
o7, A7 e AF F 6 Lol i 7] HEGE 1 logy Ak T B HolHAs it

el

A A

5o

¥11. 4 AAIZE RT-PCRe 93l 7 JAEF A} vlolel 22 HEFH FTAES] 74 AFelA9]
upole s whabe] HeE
7} 1D HE F ATAD' M/GAPDH ratio Matrix gene (copies / L)’
72 1.20 1.57E+02
860 84 1.30 8.25E+02
120 1.23 1.47E+03
108 1.17 1.17E+02
894 120 1.41 1.37E+02
132 1.27 3.74E+02

“A/canine/FL/43/04(H3N8) wlolH == AE & o]Fo] 7] ASRRE H7 WBESo] 3d A7t

QTS Mg Zhzte] Wy & T ths] M(Ct)E GAPDH(C = UHrA AxtE ek,

_40_



[0218]

[0219]

[0220]

[0221]

[0222]
[0223]
[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

SE54l 10-1474011

c

WE 2EE 4 3 W EYA 47 copiese] YA,
F12. A% AAZE RI-PRO o8] A} AZFAA vloje] 2 FFd AEA50 718 2 FHo]A e
wpole] s BAe] %

AE % Amwf' M/GAPDH H]&" EY 2 §A=(copies [ ul)
1 ID
i 5 e 5 e
797 24 1.20 1.43 8.22E+05 3.11E+04
801 48 1.33 0.99 1.15E+05 6.52E+06
789 72 1.44 1.12 2.39E+04 1.56E+05
819 96 1.40 1.27 3.19E+04 1.43E+05
860 120 1.59 1.04 3.48E+03 1.17E+06
894 144 1.70 1.15 4 .78E+02 i.50E+03

“A/canine/FL/43/04(H3N8) wlold] & HZE & o]Fo] A7 NERZFEH ZHEo F AR

X
X

"RTFE Mg Zhzte] Wi & T ths] M(Ct)E GAPDH(CO = UHrslA AxtE ek,

A TLdEY @ F WEHE FHA copiese] HHA.

5, W W A AA] RFEE B ohld AT ABTAR wpolel s FFE(E 159 PaE)e HaE Gz
HE DK AZEANM FAHNT 1 AGHe 8 ol e Feka Ageld Fud dNoz A4 Hd. 2
B 52 ol$8 AATFSHWS Aol o8l A5 vhold 2z AFat AU

20051 F<t vlolel A~ 357 Ao oilE= AMERRE " F 60 M AN #H 2HELS AN A
he
=

Felzh vpelg o] EA) o HE 9l AP A

N 22 FEEZTH RNA 2=

=% 20004 30 mg Alele] ¥ %227 EZE(blocks)S 1 3|8 237 ®47](Kendal)ol A #&A3} AR A 242
AnE wA, AA RNAE Fd24<l 7] E(RNeasy Mini Kit, QIAGEN, Valencia, CA)E o]&3te] F&31a ¢
5 &9 60 ut HE F-9o] &2l (elute) A ZT.

Zefolr] 9 ZeH tgl

O{Nr

theksl ofd W ThkE ForEE H3 2 M FHAEY tE <Y AHH(alignment)S CLUSTAL X ==
(Version 1.8)& o] &3te] AAFTE. wEHA) Zo|HEY Z2H = AZSFAA A vlo]g 29| thE o}y
=

Sofl AYsHe FAR ADE Jo nEY JYERNE AuHE e, 13 ATSAE FAG-Feld e}
e} XEH MEE Wa A% AXFAL A vlolel s FAAET FolH o AN (natch)H 1 FEIHE £

F 2 QA FAAESE EYA(nismatch) H%=F AYEATHIE 13). Zdo|w fxl AZESo](0LIGOS
Version 9.1) 2 EXIQON(http://lnatools.com)7} Al&3 <1 7wt B4 =345 27l EA43H(self
hybridization) %%+ o}e} Tm 74t 2 23 £z 5& 98 o] &3aldut. Ma x4 FROZRE 5% RNA
o EAl AARE dolry] f3 185 rRNA F-AY] BER J9S YA A dx BTo= AESgit. x4
FHEE A2 18S rRNAS] AAIZF AES 93ke] W& 18S rRNA(VIC/TAMRA)O] ois AbA 7ids TaqMan® Assay
Reagents7} AR&-= ST},

|

A A1ZF RT-PCR =71

GA-+A] AAZF RT-PCRS ROXE ¥33:= QuantiTect Probe RT-PCR Kit& %29l 7]% A& (passive
reference dye)(QIAGEN Inc., Valencia, CA)ZE o]&3s}o] AAsstr. Zhzke] AAIZF RT-PCR HE-S-o] tfjslod,
RNA %% 5 WE T2 AFE3}o] 2X QuantiTech Probe RT—PCR Master Mix 10 w0, QuantiTech RT Mix 0.2
po, ZEtolwEH3 FraAtel tial] 0.4 uM HF % Tt M FAAe s 0.6 uM HF %), T2HEU3 F
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[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

SE506 101474011
Aol tis] 0.1 uM HF 5% == M a2l 8] 0.2 uM FF %) 2 RNA 7HEsas gl 28 3
ste HE HI7F 20 wEe RbS ERE Ad stk d-wAl AAZE RT-PCRS Mx3005P A AIZE QPCR
System(Stratagene)oll A AAJsATE, Alo]Ed Z7E(cycling conditions) 50 ColA] 30 ¥ s GHA &
AL XAt HotStarTaq DNA =FaAE FA3A7]7] 98] 95 ColA 156 & o 27 WA} oA o)%F
of, WA3k(94 ToAlA 15 = b B ZH/A(60 CollAd 1 & 5ohHS Xg3 40 Alo]F +3dl+= s 52
o] JE Ak, FAM(% 93 (emission wavelength) 518 mm) 2 VIC(HZ= 34 554 ) FF A5 E0] A7)
A @Ae] Fk(end)ol AtolEF F 13] A TE. Mx3005P AZE o] version 2.02(Stratagene)S ©]-&3}e]
AAIZE PCR Al Y tlolE H5 3 240 AA] HUr).
M} Q1ZZAMAFHING) o] 22 H3 Talo|mE/IRH AES EolA W AY AZZqA Hiolg|ro] @3z |
Tglo|HE/Z2H HE9 HAA
747ke] ZElo|ME/ZZH AEY BolAdS AFE7] fte], AEFeUA A vloje a5 df FXH oFE=R
FH FFE RAE AARE RI-PR Aol 9] FFo ARSITh(sE 15)

7 22 REH d49 Zalo|ES o] 83te] H3(nt 1-487) 2 M(nt 1-276)o] thdt PR S EZES AAHAY)
7] Ho}oi M} AAZFZQA} A vpo] ] A (A/canine/Florida/242/2003(H3N8) ] FAAE©] AF&EQJUTHIE 13).
iboprobe in vitro Transcription System-T7(Promega)S ©]&3}o] A
H3 2 M FAAEe] AAlE PCR Y& ZE°] AFEHAT. AAE RNAE S
5% =4kl AEA}. g3 WA A7) RAS©] 107 copies/moIA 10 copies/ul

:S_"_
Moz 10-0 HAANA NPE APS AASAT. £, A7 RI-PRS AAH A4 53
] 5 B2

wlz

o ol2x% Ad g =
7] ekl 2tzkel Ao zRE T A AlolZ(CO date] HE RVA 78 FEE(copies/u) S EEH
sto wE el AUt

2 A1ZF RT-PCR 9 Directigen Flu A Al§ 7]E Abo]9] Hlu RIFHE A3

10" EIDso/mL(HA=64)o1 4 A/Wyoming/3/20035 10" EIDsy/mL(HA=16)o A1 A/canine/Florida/242/2003(H3N8) S

Fol= 2 7HA] mlolE #FEEQ AF vlol#~E(stock viruses)o] HE GA A4S 9 AFEFHAT.

5 219 49=(phosphate-buffered saline: PBS)(125 ) WelA A|8E9 Z1A 342 AFA A AAM

S wl A& AZ TR A dY #HE 7]1E, Directigen Flu A, (Becton, Dickinson and Company)ol A&%]
Ak, Z+2Fo] Directigen Flu A A8 AX= A5 vk oz WA dta gz (Np)o] digk ¢d S84 34
of ZAg A9 TS YeEhE v FAlel &= HINL EF4dA 9 H(spot)S 7FAaL k. 7] vk
A& Eode A4 4k 3-/] AX7H= A(development ) Al@E = AlmeolA 9] QIEFMA NP7E EAI ST
ZAolth, A7) AAREoRRE AFA 25 AR +(AHAEY &), +H(E2A AAE), HH(HES AFA

M) Do () RS ZFA A28 ). QIAamp Viral RNA Mini Kit(Qiagen, Valencia, CA)E o]&3lal J
Z By 50 wol LA A zZHzhe] ulel# 2~ 81X 125 W EFH o ZHE nlolgl RNAYE FEH Y. =49
ulo]g] 2 RNAE Y] 5 ul ¥3)= Directigen Flu A kitete Hlm wIZ= X&S ¢Ja] 2AA7F RT-PCRo| &l A&
EA=

o 16

o

2

7HJ+ AZFelAel that AAIZE RT-PCR Al H-2 QAZF<MA} A vlo]Ha Aoz REje] N 2 H3 ¥yt oy
F AEXZFEe 185 rRNAE EMEIE 3 7HA] B Z2HEZRE d& HH gEITHE 1), 7] &
%@X}ﬂ TEL2 A F4 9 TS 2EF. Y AEFARUNG) vlolHAE x4, A
=AY FEEL 3 7HA Z2EC 3 $F AEE Hule AoR odEr. M2 18 S rRNA ZR2HER F
A E B M H3el ﬂlz‘sﬂ —QMJ AREL < F71A B WS-8 olPER fHE ISR
S AEHES HA BHZ Zglo]mES o] §-3

ZEE DNAZ TN = RT—PCRoﬂ 2] & sﬂﬁi‘ F °‘E‘r 3] 4 ﬂ =]

g SHEA e 3 Ulso] SH{IF 2 ’103“—3 I/PE}‘ﬂﬂr M Jiﬁdoﬂ z
o A=x Fdert rt. HFHow, 3 /A BERZ ZZ N3E5S Byx
2 Fglom, -Eﬁﬂ(degradatlon) RNA FZo] 2577 AdAY PCRoﬂ *]’%% FgaLrES

=
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[0242]

[0243]

[0244]

[0245]

[0246]

A ATl e el Aelth,

Ao QIEAR A vhole] 2 (H3NS)) TAF H3 EebolvE/EEn AEe] Solds AY AETFAAe] e M x
eholmE/xzn AES] HPYS AWSI] Aekel, AFFAR A vholelaEe] AF o}FEL A7t RI-PCRO
o8l ARRY. 7 Astel ola) H3 EebolmE/EEn AEE A3 ABFAREN)NN P FE NEE B
WSS Bavh FFE 0F At PY EE W-Fold FE NEEL e olgEet A 3 FFEIA
BEEA Gk, ) U SeelvE/men AEE AdHE BE FFEA 94 2% A5E Bt
15). old@ A7Ee B3 EetolE/ZR st A5 ABFAA A vlold A(HNG)E HolH o PEeh: Wl
o M

ZgtolHE/Z2HE tgo] AY QAEFFAX} vlolgl =59 o}lF S HEUe AS YERNIT.

HEY A2 M 2 H3 "Eiﬂ LH(J'H vitro) FAAME RNAES] F24 s|Ad os) Frie. o
of?} 3}9} Zol, 7] 9A Aol E(Ct)2 RNA BFE9] 343 24 s Frteidint. 4 A5 N ¢
H32] RNA EF 3|A S0 Zhzt 10’ copies/ul % 10° copies/ule] XA AEFE 4 AU (= 6A & = 6B).
M2 H3 FAAEe % FAHEL A4S st Falxl 9A] Ato]E(Ct)eol gk AlZ RNA 5259 il%k
S Z2Ye aEATHE 6C 2 = 6D). 7] ET FA9 7|E&VE AHEEH olEHomE A U PR
g 885 4% 100 9 5% 282 449 Aol vty AEYE w50 2 vt 25 4‘3]@‘:}. ==

Ay o Q.

-3.1 WA -3.6 Alo]l9] 7]&715 7IAE EE e AT ¢FIE 95k iR S840 dntxow 3
42 = Arh(90-110 % W& &), Rsq A& EFE F4 2o ZE dolge H&(fit)olth. wef ZE b
olE{7} ehdEA A Aol ki s, A7) RsqE 1.00 & Aotk ©lolE7F A7) FAHorRE O ofgr
ol AW, 7] Rsq= AT Rsq Txl > 0.985% UIFEQ AFYPES WolEold = vk, AV M EFE
FRL -3.5769 717 (EE=90.4 %) % Rsq= 1.00& =Wl shde] H3 ¥F FHL -3.4239 7] &7(&&
=05.6 %) B Rsq=0.999% Ul dth. o]z X5 HAITE RI-PCR AFHEY wE2ele % a8 9 A4
TS RAFU, 98 H3 ZoolrE/ZEH A EJ 1 15to] M EZtolwE/Z2H AEV ¥ v 5837
H W WJE% Holi A&t o}y, &3 9@ d3E 7 Hlely s AAld 2A M #Ax AE sha

e AR 482 5 A sk d 2o N iEPOM MEAES] N-v] 3ol A& FAH.

AAIZE RT-PCRE] W12 A A&Es Y #HE AFHAE vadld(Directigen Flu A).
A/Wyoming/3/2003(H3N2) 2 A/canine/Florida/242/2003(H3N8)2] =14 34L& Directigen Flu A % AA|Z+
RT-PCRell 9] 3l A T}, Directigen Flu A9l HAEL 47| o vlolei~ #FEd dig Ut=Ers £ A&
ARgE 2B dlol~ERZRE digr 100-9] A 2SS RAFJAHE 7). AF} wpolyx

(A/canine/Florida/242/2003: 10°° PRU/m) RERSe] o] 24®E ASS(RFA)E 9z Hlojg~

i

(A/Wyoming/3/2003: 10 PRU/m) o1 A %}7&% AZE B A g, olE old FEREA Y e nlo)

B Brel dxsA. wak, 7HJ+ ZFQA UE o W AEE e fig v FEA FAE9
2 Solgdel 7] F Atk Hﬂr AEF<AAL A npole] =259 oI EE(epitope) WellA 2] ofr|=qtE2]

e
BEo]l Axshr] witoltt.

M fxzke] A7 R
30 PFU #% ‘l%% AW A5 =3¢ €t A5 7PASTH(RE 16). Al Z(original) ¥
oJER Ql3le] 2 7EA| wlol# s FFE WIFHY A9 zbelrt vk, A @ Izt AE
ol9] H3 fr#xk AE vlae -89 Az RT-PCR Al ™lA S 7] H3 ia‘rOlﬂis/ii_
A vlolglauk wlE A o R ZFEA 7)Y wo] AAEA Fkrh. RI-PRS A%F 39 4% 71Ewd 100 v
g wzkskelot.

WA 57 A¥E 7 AEEREH U HA] AlEEClA 9 RT-PCR A]ﬁu ARE Brrsr) f8, 20054 F
oF AZ=H 60 whEle] ¥ ¥ 2ZA ZTEEC] AAITF RT-PCRe Aﬂ At AZFAAF A Hpole o] A4 RS
s AFEAT. AA 60 N FEE F 12 (20 D= M L I3 FAAE otzéoﬂ ol okAdel whde] Lbe x| 48
N FEES FEH N F I3 FAA el diste] §471 AdE el Fotth. @4 3 MK AlE HEl o8
HME%é ] AxE Adgste] AA BAMe] oS H7ISISITE RI-PCRo <8 7H3} IZFAxtel] ois)
T N JAEFAA He] %é ol Fkrh(ulele] WA, A 2 F).
Aol Wes Ad MERNE FHHAG o}tﬂah IOREE gEEe A

RT-PCR2 A/canine/Florida/242/2003 2 A/Wyoming/3/2003 Z+z}2] wWkg o wlo]gj~ 10 2
Sl Bt

—4-|—'

_,d
B
X
ro
il

o -lm
N

ot

[s} . =
PCR & 7]€9] £8¥ 5 o= st gsiAetz 7 J%—‘jr‘?ﬂ 2} vlolg 25 UEA ke, ol HEd
dats 32X MEFH(Bordetella bronchiseptica), W3 TlA®y T wtalel %—?—OﬂX} nlolgl A8} e =
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[0247]

[0248]

[0249]

[0250]

SEE0 10-1474011
L5V HYAEY F2& A& (incidence) S YAISTE. 7] @ wAl A A]ZF RT-PCR He M JAEFA
2+ A H}O]EV‘(HSNS) Azl g A&sta, Usie H]E G840 AIHES ATt e x7] A A
Mt QAIEFQNAF A vlo] 2 (H3NS) 7S A3 AgA|oA AdsiA i A Fx A Lol A3
7‘*&% = 7 AY-.
3 130 AAZFRT-PCR A& 2 A U]l AAE 98] AL8H ZdtolmE 9 Z2HE
o | 3 ER7A b=k =&
Ca-H3-F387 A7 Zglolw H3(nt387-406) |5 -tatgcatcgctccgatccat-3" (ML D
H3: 79)
Ca-H3-R487 |9} Z}olm H3(nt487-467) |5 -gctccacttcttcegttttga-3" (M 1D W 214 7k
<: 80) PCR
Ca-H3-P430 TagMan 2= H H3(nt430-459) FAM-aattcacagcagagggattcacatggacag—
BHQ1(M<E ID Hs: 81)
FluA-M-F151 |AX =z}lo]H M(nt151-174) 5 -catggartggctaaagacaagacc-3’ (AM<E 1D
HS: 82)
FluA-M-R276 |9 2}o|n M(nt276-253) 5 -agggcattttggacaaakcgtcta-3’ (g 1D A A7
M3 83) PCR
FluA-M-P218 |LNA TagMan Z=H M(nt218-235) FAM-acgcTcaccgTgeccAgt-BHQL(AE 1D W3]:
84)
H3-F1 Az Zglo]n H3(nt1-14) 5 -tattcgtctcagggagcaaaagcaggge-3 (A<
ID M35 85) AA W
T7/H3-R490 o ZglolH T7/H3(nt487- 5 A A}
467) " -tgtaatacgactcactatagggctccacttcttecgtt
ttga-3" (M¥ 1D M&: 86)
M-F1 A7 ZF ol M(nt1-15) 5 -gatcgctcttcagggagcaaaagcaggtag-3’
(M9 1D Hs: 87) A W
T7/M-R276 o ZglolH M(nt276-253) 5 A A}
' -tgtaatacgactcactatagggcattttggacaaageg
tc=3" (Mg 1D W5: 88)
#5 PEAFE = INACHE b)) 255 r=a T g, k=g =& t, UE=T7 T2XEH ME
¥ 14: 27 RT-PCR A1 9] 34
34 A3
M H3 18S rRNA
Mt AEFQNAE A vpe] g2~ (3N8) ol tial] FAd + +
N AEZFQNAL A vle] = (H]FX] o}F)e] s A + |-
QIZF<AL A vlo]ef 2ol gl &4 - -
RNA FZEo A9 @ B PR AAI EA) - - -

E 150 AH ASFelA A wpole]ag o] oSt Aok H3 Zetoln 5/ e n AEe] 5ol BN Zeto]n
ﬂ/iiﬂ Hl o] By
E- = AA]Zt RT-PCR A
714 T3 113 FAA M A= (Ct)
(Ct)

Hi A/Ohio/1983 017k No Ct 15.40
A/WSN/1933 17k NoCt 20.09
A/Wyoming/3/2003 o17k No Ct 28.85

H3 A/Victoria/3/1975 oIz No Ct 16.62
A/caninelFL/242/2003 S 28.43 29.25

H4 Turkey/MN/1066/1980 e No Ct 17.49
At i No Ct 20.87

5 A/ChickenlThai land/CUK2/2004 = No Ct 20.13
AlPheasant /NJ/1335/1998 5 No Ct 16.64

H6 A4 FE« e No Ct 19.52

H10 A FE« B No Ct 25.64
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[0251]
[0252]

[0253]

[0254]

[0255]

SEE0 10-1474011
AN FE =5 No Ct 19.59
H11 A = S No Ct 15.72
A4 FE« e No Ct 24.55
P RO olPELS FEHLEE AEste] o3 ElE At Aol Fo.
¥ 16. A7 RT-PCR¥} Directigen Flu A Ato]e] QIZ240z} A vlolgj 20 HES 99 o4 wigAd A g
Hto]2l2  |Directigen Flu A M(Ct)<] #*]Zk RT-PCR
4 A/canine/242/03 AlWyoming/3/03 Alcanine/242/03 AlWyoming13/2003
10-1 + Ht 22.42 19.48
10-2 + + 25.85 22.66
10-3 |- - 29.27 25.76
10-4 A e A e 32.66 28.66
10-5 A e A s 35.48 33.14
10-6 AN B AN B 37.51 35.06
10-7 A e A e 30.09 36.44
10-8 A S AN ek No Ct 38.93
¥ 17,
o = Ake] FTH opm] i Ake] o
H] =4 Ala, Val, Leu, Ile, Pro, Met, Phe, Trp
vl A8l 54 Gly, Ser, Thr, Cys, Tyr, Asn, Gln
2+ Asp, Glu
714 Lys, Arg, His
¥ 18.
715 o 715 ol Rl
A b M HE]Q
B ofuEhzl EE of N
S b o}z 7)
C NE: P =Y
D of~m 2 EAL Q =TE
B =TEA R o2 7]
F g e S A
G =g T Efed
H S| ~Ed \i el
I o) A FA W EYEYR
K g2l Y El 24
L Al 7 S FE or
=4
F 19. HN8 & Bl 7H¥} QISqlAl vpo]e] o] PB2 whijF Apo]o] ofw]ieit Aol
A 4 I Canine/FL/03 Canine/FL/04
5 K K E
12 S L L
37 G G E
175 R R I
374 L I I
375 R R K
447 Q Q H

_45_




[0256]

[0257]

[0258]

[0259]

[0260]

on

£=0 10-1474011

¥ 20. H3N8 & U A3} o=z} Hlo]g 9] PRl @A x}ole] olu|n-Al Z}o]
A A« Canine/FL/03 Canine/FL/04
114 \i I I
154 D G G
221 A T T
317 M I I
459 I 1 v
682 I I V
E 21. H3N8 2 B Ao AFF<lA} vpoje] o] PBL W Apo]e] ofpn|iedt Abo]
A T I A« Canine/FL/03 Canine/FL/04
27 D N N
62 I \i \
213 R K K
337 A T T
343 A E E
345 L I I
353 K R R
400 T T A
450 v I I
460 M M I
673 R R K
675 N D D
#1993 3} 19981 Apelol] ZelE npelH 259 o] & Fhedt frAbEed A%,
Table 22. H3N8 2 @ 73} QlZ 2oz} njole] 2] NP thuld &}o]9] ofn]i=2l Z}o]
A A A]# Canine/FL/03 Canine/FL/04
16 G D D
157 A T T
214 R R K
285 i i I
286 A T T
359 A T T
375 D D N
384 R K K
452 R K K
Table 23. H3N8 % 2 73} A1 Z =z} ulo]e] 2] NA whil A x}o]o] oln|i=2l }o]
A A+ Canine/FL/03 Canine/FL/04
9 A/T T A
12 S F F
20 L I I
40 G R R
42 G D D
46 N K K
52 E E K
61 R K K
69 N S S
72 E K K

_46_




[0261]

[0262]

[0263]

[0264]

[0265]

[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]

[0282]

on

£50l 10-1474011

201 V [ I
261 [ V v
301 | | V
396 N D D
397 L P P

Table 24. H3Ng & & 731} o1 ZZolx} ulo]e]xe] M1 ©rl A Alole] ofu] Al Z}o]
1A o A« Canine/FL/03 Canine/FL/04
M1 161 S S A
M1 208 K/Q R R
ES

o o)% FFed FAAE 2AL

Table 25. H3N8 & 2 73} AdZ =z} upo]e] 2] NS1 whl Alo] o] ofn]i=AF x}o)

214 iy

* Canine/FL/03

Canine/FL/04

44

59

71

86

88

140

acA =N izell == ol [=ell =

216

D[RS = ==

w D= ==

%1993 7} 19981 Atoleo] 2 ulo]y

o 7] o
=)

=
AND Roli E F9e) A @ w9

)

s 53
nl= 53
nl= 53
G
)= 53
= 53
nl= 53
nl= 53
nl= 53

"= 5% W& 6,814,934

% 5,106,739

o
}O{I

5,034,322

o
}O{I

6,455,760

M
fol

6,696,623

o
}O{I

4,683,202

o
}O{I

4,683,195

M
fol

4,800,159

o
}O{I

4,965,188

2
fol

5,994,056

HE 20040078841

=
H
ol
=
e
o

% 20040067506

=)
H
o
=
il
o
%3

=)
H
o
=
il
o
3
ot

20040019934

=k
H
oKl
=
e
(o
2
}O{I

20030177536

=)
H

H
=
o
o
)
ot

20030084486

=
H
oKl
=
e
(o
2
}O{I

20040123349

qrE 5T ANEL qAF %

o 0§ Asw fFAAEe] TAL.

Homnt ol g¥la o YE vy
KN

olaharofof Ft.
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

on

E£0 10-1474011

Greyhound Daily News, 1/28/99. National Greyhound Association (NGA), Abilene, Kansas.
http://www.NGAgreyvhounds. com.

Personal communication, Dr. William Duggar, veterinarian at Palm Beach Kennel Club, West Palm Beach,
Florida.
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[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

on

=535 10-1474011
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Klimov, Alexander 1.

<120> Materials and Methods for Respiratory Disease Control in Canines
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<160> 88
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<210> 1

<211> 2277

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(2277)

<400> 1
atg gag aga ata gaa gaa ctg aga gat ctg atg tta caa tcc cgc acc 48
Met Glu Arg Ile Glu Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr

_60_



cgc gag
Arg Glu

aaa tac
Lys Tyr

tgg atg
Trp Met
50

gag atg
Glu Met
65

acg aac
Thr Asn

aca tgg
Thr Trp

aaa gtc
Lys Val

act ttt
Thr Phe
130

gtt gat
Val Asp
145

gat gtg
Asp Val

cta aca

ata

aca
Thr
35

atg
Met

att
Ile

gat
Asp

tgg
Trp

tac
Tyr
115

g8c
Gly

gta
Val

atc
Ile

cta

20

tca
Ser

gca
Ala

cct
Pro

gct
Ala

aat
Asn
100

aaa
Lys

cce
Pro

aac
Asn

atg
Met

aca aaa act act
Ile Leu Thr Lys Thr Thr

gaa
Glu

atg
Met

gag
Glu

ggc
Gly
85

agg
Arg

act
Thr

gtt
Val

cct
Pro

gaa
Glu
165

aga
Arg

aaa
Lys

aga
Arg
70

tca
Ser

aat
Asn

tat
Tyr

cat
His

ggt
Gly
150

gtt
Val

tcg gaa tca caa
Leu Thr Ser Glu Ser Gln

caa gag
Gln Glu
40

tac cca
Tyr Pro
55

aat gaa
Asn Glu

gac cgc
Asp Arg

gga cca
Gly Pro

ttt gaa
Phe Glu
120

ttt agg
Phe Arg
135

cac gcg
His Ala

gtt ttc
Val Phe

cta aca
Leu Thr

gtg
Val
25

aag
Lys

att
Ile

cag
Gln

gta
Val

aca
Thr
105

aag
Lys

aat
Asn

gac
Asp

cca
Pro

ata
Ile

10

gac
Asp

aac
Asn

aca
Thr

ggt
Gly

atg
Met
90

acg
Thr

gtt
Val

caa
Gln

ctce
Leu

aat
Asn
170

acc
Thr

cac
His

cct
Pro

gca
Ala

caa
Gln
75

gta
Val

agc
Ser

gaa
Glu

gtc
Val

agt
Ser
155

gaa
Glu

aaa
Lys

atg
Met

gca
Ala

gat
Asp
60

acc
Thr

tca
Ser

aca
Thr

aga
Arg

aag
Lys
140

gce
Ala

gtg
Val

gag
Glu

gce
Ala

ctt
Leu
45

aag
Lys

ctt
Leu

cct
Pro

att
Ile

ttg
Leu
125

ata
Ile

aaa
Lys

gga
Gly

aaa
Lys

ata
Ile
30

agg
Arg

agg
Arg

tgg
Trp

ctg
Leu

cat
His
110

aaa
Lys

aga
Arg

gaa
Glu

gce
Ala

aag

15

atc
Ile

atg
Met

ata
Ile

agc
Ser

gca
Ala
95

tat
Tyr

cac
His

cga
Arg

gca
Ala

ata
Ile
175

gaa

aag
Lys

aaa
Lys

atg
Met

aaa
Lys
80

gtg
Val

cca
Pro

gga
Gly

aga
Arg

caa
Gln
160

att
Ile

gaa

Lys Glu Glu
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ctt cag
Leu Gln

aga gag
Arg Glu
210

agc agt
Ser Ser
225

gag caa
Glu Gln

caa agt
Gln Ser

tca gca
Ser Ala

att ggt
Ile Gly
290

gaa caa
Glu Gln
305

tca tca
Ser Ser

tca gtc
Ser Val

aaa ata
Lys Ile

180

gac tgc
Asp Cys
195

ttg gtc
Leu Val

gta tac
Val Tyr

atg tac
Met Tyr

tta att
Leu Ile
260

gat cca
Asp Pro
275

gga ata
Gly Ile

get gtg
Ala Val

ttc agc
Phe Ser

aag aga
Lys Arg
340

aga gtg
Arg Val

aaa
Lys

cga
Arg

att
Ile

acc
Thr
245

att
Ile

cta
Leu

agg
Arg

gat
Asp

ttt
Phe
325

gaa
Glu

cat
His

att gct

ccc

185

ttg

Ile Ala Pro Leu

aaa aca

200

agg

ttc

Lys Thr Arg Phe

215

gaa gtg
Glu Val
230

cca gga

ttg
Leu

g8a

cat
His

gaa

Pro Gly Gly Glu

gca gcc
Ala Ala

gca tcc
Ala Ser

atg gta
Met Val
295

ata tgc
Ile Cys
310

ggt gga
Gly Gly

gaa gaa
Glu Glu

gag ggc
Glu Gly

cgg
Arg

cta
Leu
280

gac
Asp

aaa
Lys

ttc
Phe

atg
Met

tat
Tyr

aac
Asn
265

ctg
Leu

atc
Ile

gca
Ala

acc
Thr

ctt
Leu
345

gaa
Glu

atg
Met

ctce
Leu

ctg
Leu

gtt
Val
250

ata
Ile

gaa
Glu

ctt
Leu

gca
Ala

ttc
Phe
330

acg
Thr

gaa
Glu

gta
Val

cca
Pro

act
Thr
235

aga
Arg

gtg
Val

atg
Met

aag
Lys

atg
Met
315

aaa
Lys

ggc
Gly

ttc
Phe

gca
Ala

gta
Val
220

cag
Gln

aac
Asn

aga
Arg

tgc
Cys

cag
Gln
300

gga
Gly

aga
Arg

aac
Asn

aca
Thr

tac
Tyr
205

gca
Ala

gga
Gly

gat
Asp

aga
Arg

cac
His
285

aat
Asn

ttg
Leu

aca
Thr

ctt
Leu

atg
Met

190

atg
Met

ggc
Gly

aca
Thr

gat
Asp

gcg
Ala
270

agt
Ser

cca
Pro

aga
Arg

agt
Ser

caa
Gln
350

gtc
Val

— 62 —

cta
Leu

gga
Gly

tgc
Cys

att
Ile
255

aca
Thr

aca
Thr

aca
Thr

att
Ile

gga
Gly
335

aca
Thr

gga
Gly

gaa
Glu

aca
Thr

tgg
Trp
240

gat
Asp

gta
Val

cag
Gln

gag
Glu

agc
Ser
320

tca
Ser

ttg
Leu

aga
Arg

624

672

720

768

816

864

912

960

1008

1056

1104
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aga
Arg

ata
Ile
385

gce
Ala

gat
Asp

caa
Gln

tgg
Trp

cct
Pro
465

agc
Ser

agc
Ser

ctg
Leu

ata
Ile

355

gca aca
Ala Thr
370

gta agt
Val Ser

atg gtg
Met Val

ttg aac
Leu Asn

ctc ttg
Leu Leu
435

gga att
Gly Ile
450

gac atg
Asp Met

aaa atg
Lys Met

att gac
Ile Asp

tce cct

gce
Ala

g2gg
Gly

ttt
Phe

ttt
Phe
420

agg
Arg

gaa
Glu

acc
Thr

gga
Gly

cgt
Arg
500

gaa

att
Ile

aga
Arg

tcg
Ser
405

gtt
Val

cat
His

cce
Pro

cca
Pro

gtg
Val
485

ttt
Phe

gaa

atc
Ile

gat
Asp
390

caa
Gln

aat
Asn

ttc
Phe

atc
Ile

agc
Ser
470

gat
Asp

tta
Leu

gtc

Ser Pro Glu Glu Val

515

att tat tcg tca tca
[le Tyr Ser Ser Ser Met Met Trp Glu

360

aaa aag gca
Lys Lys Ala
375

gaa caa tca
Glu Gln Ser

gaa gat tgc
Glu Asp Cys

aga gca aat
Arg Ala Asn
425

caa aaa gat
Gln Lys Asp
440

gac aat gta
Asp Asn Val
455

acc gag atg
Thr Glu Met

gag tac tcc
Glu Tyr Ser

aga gtt cgg
Arg Val Arg
505

agt gaa aca
Ser Glu Thr
520

atg atg tgg

acc
Thr

att
Ile

atg
Met
410

cag
Gln

gca
Ala

atg
Met

tca
Ser

agc
Ser
490

gat
Asp

caa
Gln

gag

aga
Arg

gct
Ala
395

ata
Ile

cgt
Arg

aaa
Lys

gg8g
Gly

ttg
Leu
475

act
Thr

caa
Gln

gga
Gly

att
Ile

aga
Arg
380

gaa
Glu

aaa
Lys

ttg
Leu

gtg
Val

atg
Met
460

aga
Arg

gag
Glu

agg
Arg

acg
Thr

aat
Asn

365

ttg
Leu

gca
Ala

gca
Ala

aac
Asn

ctt
Leu
445

att
Ile

gga
Gly

aga
Arg

gga
Gly

gaa
Glu
525

ggt
Gly

att
Ile

ata
Ile

gtt
Val

cce
Pro
430

ttc
Phe

gga
Gly

gtg
Val

gtg
Val

aac
Asn
510

aag
Lys

CcCcC

caa
Gln

att
Ile

cga
Arg
415

atg
Met

cac
His

ata
Ile

aga
Arg

gtg
Val
495

ata
Ile

ctg
Leu

gaa

ttg
Leu

gta
Val
400

ggc
Gly

cat
His

aat
Asn

ttg
Leu

gtc
Val
480

gtg
Val

cta
Leu

aca
Thr

tca

Pro Glu Ser
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gtg
Val
545

aaa
Lys

ttt
Phe

agc
Ser

aca
Thr

cct
Pro
625

aga
Arg

aac
Asn

ggt
Gly

gct
Ala

ggc
Gly

530

ttg
Leu

att
Ile

gag
Glu

ggt
Gly

ttt
Phe
610

ccg
Pro

ggt
Gly

tac
Tyr

gcg
Ala

gtt
Val
690

cca
Pro

gtc aat act
Val Asn Thr

cag tgg tca
Gln Trp Ser
565

cca ttc caa
Pro Phe Gln
580

ttc gta aga
Phe Val Arg
595

gat act gct
Asp Thr Ala

gaa cag agt
Glu Gln Ser

tcg gga atg
Ser Gly Met
645

aat aaa gcc
Asn Lys Ala
660

ctt act gag
Leu Thr Glu
675

cta aga ggg
Leu Arg Gly

gca cta agc
Ala Leu Ser

tat
Tyr
550

cag
Gln

tce
Ser

acc
Thr

caa
Gln

agg
Arg
630

agg
Arg

act
Thr

gac
Asp

ttt
Phe

atc
Ile

535

caa
Gln

gac
Asp

ctg
Leu

ctg
Leu

ata
Ile
615

atg
Met

ata
Ile

aaa
Lys

cca
Pro

ctc
Leu
695

aat
Asn

tgg
Trp

cce
Pro

gtc
Val

ttt
Phe
600

ata
Ile

cag
Gln

ctt
Leu

agg
Arg

gat
Asp
680

att
Ile

gaa
Glu

atc
Ile

aca
Thr

cct
Pro
585

cag
Gln

aaa
Lys

ttc
Phe

gta
Val

ctce
Leu
665

gaa
Glu

tta
Leu

cta
Leu

atc
Ile

atg
Met
570

agg
Arg

caa
Gln

ctc
Leu

tct
Ser

aga
Arg
650

aca
Thr

ggt
Gly

ggt
Gly

agc
Ser

agg
Arg
555

tta
Leu

gce
Ala

atg
Met

ctc
Leu

tct
Ser
635

ggc
Gly

gtc
Val

acg
Thr

aaa
Lys

aaa
Lys

540

aac
Asn

tac
Tyr

acc
Thr

cga
Arg

cct
Pro
620

ttg
Leu

aat
Asn

ctce
Leu

gct
Ala

gag
Glu
700

ctt
Leu

tgg
Trp

aat
Asn

aga
Arg

gat
Asp
605

ttt
Phe

act
Thr

tce
Ser

gga
Gly

gga
Gly
685

aac
Asn

gca
Ala

gaa
Glu

aag
Lys

agc
Ser
590

gta
Val

gce
Ala

gtt
Val

cca
Pro

aag
Lys
670

gta
Val

aag
Lys

aaa

att
Ile

ata
Ile
575

caa
Gln

ctt
Leu

gct
Ala

aat
Asn

gtg
Val
655

gat
Asp

gaa
Glu

aga
Arg

ggg

gta
Val
560

gaa
Glu

tac
Tyr

gga
Gly

gct
Ala

gta
Val
640

ttc
Phe

gca
Ala

tct
Ser

tat
Tyr

gag

Lys Gly Glu
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705 710 715 720

aaa gcc aat gta cta att ggg caa ggg gac gta gtg ttg gta atg aaa
Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val Val Leu Val Met Lys
725 730 735

cgg aaa cgt gac tct agc ata ctt act gac agc cag aca gcg acc aaa
Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys
740 745 750

agg att cgg atg gcc atc aat
Arg Ile Arg Met Ala Ile Asn
755

<210> 2

<211> 759

<212> PRT

<213> Influenza virus

<400> 2

Met Glu Arg Ile Glu Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr
1 5 10 15

Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30

Lys Tyr Thr Ser Glu Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys
35 40 45

Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 60

Glu Met Ile Pro Glu Arg Asn Glu Gln Gly GIn Thr Leu Trp Ser Lys
65 70 75 80

Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 90 95

_65_
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Thr Trp Trp Asn Arg Asn Gly Pro Thr

Lys Val Tyr
115

Thr Phe Gly
130

Val Asp Val

145

Asp Val Ile

Leu Thr Ser

Leu Gln Asp
195

Arg Glu Leu
210

Ser Ser Val

225

Glu Gln Met

Gln Ser Leu

Ser Ala Asp
275

100

Lys

Pro

Asn

Met

Glu
180

Cys

Val

Tyr

Tyr

Ile
260

Pro

105

Thr Tyr Phe Glu Lys
120

Val His Phe Arg Asn
135

Pro Gly His Ala Asp
150

Glu Val Val Phe Pro
165

Ser Gln Leu Thr Ile
185

Lys Ile Ala Pro Leu
200

Arg Lys Thr Arg Phe
215

Ile Glu Val Leu His
230

Thr Pro Gly Gly Glu
245

Ile Ala Ala Arg Asn
265

Thr

Val

Gln

Leu

Asn

170

Thr

Met

Leu

Leu

Val
250

Ile

Ser

Glu

Val

Ser
155

Glu

Lys

Val

Pro

Thr

Arg

Lys

140

Ala

Val

Glu

Ala

Val
220

Ile

Leu
125

Ile

Lys

Gly

Lys

Tyr

205

Ala

Thr Gln Gly

235

Arg Asn Asp

Val Arg Arg

Leu Ala Ser Leu Leu Glu Met Cys His

280

285

His
110

Lys

Arg

Glu

Ala

Lys
190

Met

Gly

Thr

Asp

Ala
270

Ser

_66_

Tyr Pro

His Gly

Arg Arg

Ala Gln
160

Ile Ile

175

Glu Glu

Leu Glu

Gly Thr

Cys Trp
240

Ile Asp

255

Thr Val

Thr Gln
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Ile Gly Gly Ile Arg Met Val Asp Ile
290 295

Glu Gln Ala Val Asp Ile Cys Lys Ala
305 310

Ser Ser Phe Ser Phe Gly Gly Phe Thr
325

Ser Val Lys Arg Glu Glu Glu Met Leu
340 345

Lys Ile Arg Val His Glu Gly Tyr Glu
355 360

Arg Ala Thr Ala Ile Ile Lys Lys Ala
370 375

Ile Val Ser Gly Arg Asp Glu Gln Ser
385 390

Ala Met Val Phe Ser Gln Glu Asp Cys
405

Asp Leu Asn Phe Val Asn Arg Ala Asn
420 425

Gln Leu Leu Arg His Phe Gln Lys Asp
435 440

Trp Gly Ile Glu Pro Ile Asp Asn Val
450 455

Pro Asp Met Thr Pro Ser Thr Glu Met
465 470

Leu

Ala

Phe

330

Thr

Glu

Thr

Ile

Met

410

Gln

Ala

Met

Ser

Lys Gln Asn Pro
300

Met Gly Leu Arg
315

Lys Arg Thr Ser

Gly Asn Leu Gln
350

Phe Thr Met Val
365

Arg Arg Leu Ile
380

Ala Glu Ala Ile

395

Ile Lys Ala Val

Arg Leu Asn Pro
430

Lys Val Leu Phe
445

Gly Met Ile Gly
460

Leu Arg Gly Val
475

_67_

Thr

Ile

Gly

335

Thr

Gly

Gln

Ile

Arg

415

Met

His

Ile

Arg

Glu

Ser
320

Ser

Leu

Arg

Leu

Val
400

Gly

His

Asn

Leu

Val
480
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Ser Lys Met Gly Val Asp Glu Tyr Ser
485

Ser Ile Asp Arg Phe Leu Arg Val Arg
500 505

Leu Ser Pro Glu Glu Val Ser Glu Thr
515 520

Ile Ile Tyr Ser Ser Ser Met Met Trp
530 535

Val Leu Val Asn Thr Tyr Gln Trp Ile
545 550

Lys Ile Gln Trp Ser Gln Asp Pro Thr
565

Phe Glu Pro Phe Gln Ser Leu Val Pro
580 585

Ser Gly Phe Val Arg Thr Leu Phe Gln
595 600

Thr Phe Asp Thr Ala Gln Ile Ile Lys
610 615

Pro Pro Glu Gln Ser Arg Met Gln Phe
625 630

Arg Gly Ser Gly Met Arg Ile Leu Val
645

Asn Tyr Asn Lys Ala Thr Lys Arg Leu
660 665

Ser Thr Glu Arg
490

Asp Gln Arg Gly

Gln Gly Thr Glu
525

Glu Ile Asn Gly
540

Ile Arg Asn Trp
555

Met Leu Tyr Asn
570

Arg Ala Thr Arg

Gln Met Arg Asp
605

Leu Leu Pro Phe
620

Ser Ser Leu Thr
635

Arg Gly Asn Ser
650

Thr Val Leu Gly

Val

Asn

510

Lys

Pro

Glu

Lys

Ser

590

Val

Ala

Val

Pro

Lys
670

Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr Ala Gly Val

_68_

Val Val
495

Ile Leu

Leu Thr

Glu Ser

Ile Val
560

Ile Glu

575

Gln Tyr

Leu Gly

Ala Ala

Asn Val
640

Val Phe

655

Asp Ala

Glu Ser
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675 680

685

Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys Glu Asn Lys Arg Tyr

690 695

700

Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu

705 710

715

720

Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val Val Leu Val Met Lys

725

Arg Lys Arg Asp Ser Ser Ile Leu Thr
740 745

Arg Ile Arg Met Ala Ile Asn
755

<210> 3

<211> 2274

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(2274)

<400> 3

atg gat gtc aat ccg act cta ctc ttc
Met Asp Val Asn Pro Thr Leu Leu Phe
1 5

gct ata agc aca aca ttc cct tat act
Ala Ile Ser Thr Thr Phe Pro Tyr Thr
20 25

gga aca ggg aca gga tac acc atg gat
Gly Thr Gly Thr Gly Tyr Thr Met Asp
35 40

tat tca gaa aaa ggg aaa tgg aca aca

730

735

Asp Ser GIn Thr Ala Thr Lys

750

tta aag gtg cca gcg
Leu Lys Val Pro Ala
10

gga gat cct ccc tac
Gly Asp Pro Pro Tyr
30

act gtc aac aga aca
Thr Val Asn Arg Thr
45

aac act gag att gga

_69_

cag
Gln
15

agt
Ser

cac
His

gcCa

aat
Asn

cat
His

caa
Gln

cca

48

96
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Tyr

caa
Gln
65

g8g
Gly

gaa
Glu

gtg
Val

tat
Tyr

aat
Asn
145

g8g
Gly

gaa
Glu

gac
Asp

aaa
Lys

aac

Ser
50

ctt
Leu

tac
Tyr

tce
Ser

att
Ile

gat
Asp
130

acg
Thr

aga
Arg

gaa
Glu

aac
Asn

caa
Gln
210

aca

Glu Lys

aat cca
Asn Pro

gce caa
Ala Gln

cat cca
His Pro
100

cag cag
Gln Gln
115

tgg acc
Trp Thr

att gaa
Ile Glu

ttg atg
Leu Met

atg gaa
Met Glu
180

atg aca
Met Thr
195

cga tta
Arg Leu

atg acc

Asn Thr Met Thr

Gly

atc
Ile

aca
Thr
85

gga
Gly

aca
Thr

ttg
Leu

gta
Val

gac
Asp
165

ata
Ile

aag
Lys

aac
Asn

aag

Lys

gat
Asp
70

gat
Asp

atc
Ile

aga
Arg

aat
Asn

ttc
Phe
150

ttc
Phe

aca
Thr

aga
Arg

aga
Arg

gac

Trp Thr
55

gga cca
Gly Pro

tgt gta
Cys Val

ttt gaa
Phe Glu

gtg gac
Val Asp
120

agg aat
Arg Asn
135

aga tca
Arg Ser

ctc aaa
Leu Lys

aca cac
Thr His

atg gta
Met Val
200

aag agc
Lys Ser
215

gct gag

Thr

ctt
Leu

ttg
Leu

aat
Asn
105

aaa
Lys

caa
Gln

aat
Asn

gat
Asp

ttc
Phe
185

aca
Thr

tat
Tyr

aga

Asn Thr Glu

cct
Pro

gaa
Glu
90

tcg
Ser

cta
Leu

cct
Pro

ggt
Gly

gtc
Val
170

caa
Gln

cag
Gln

cta
Leu

ggg

gaa
Glu
75

gca
Ala

tgt
Cys

aca
Thr

gce
Ala

ctg
Leu
155

atg
Met

cgg
Arg

aga
Arg

atc
Ile

aaa

60

gac
Asp

atg
Met

Leu

caa
Gln

gca
Ala
140

act
Thr

gag
Glu

aag
Lys

acc
Thr

aga
Arg
220

ttg

Ile Gly Ala

aat
Asn

gct
Ala

gaa
Glu

ggc
Gly
125

aca
Thr

tce
Ser

tce
Ser

aga
Arg

ata
Ile
205

aca
Thr

aaa

gaa
Glu

ttc
Phe

acg
Thr
110

cga
Arg

gca
Ala

aat
Asn

atg
Met

aga
Arg
190

888
Gly

tta
Leu

cga

cca
Pro

ctt
Leu
95

atg
Met

caa
Gln

ctt
Leu

gaa
Glu

aac
Asn
175

gta
Val

aag
Lys

acc
Thr

cga

Pro

agc
Ser
80

gaa
Glu

gag
Glu

act
Thr

gct
Ala

tcg
Ser
160

aag
Lys

aga
Arg

aaa
Lys

cta
Leu

gca

Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala

_70_

240

288

336

384

432

480

528

576

624

672

720
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225

atc
Ile

aca
Thr

gtt
Val

atg
Met

gac
Asp
305

atg
Met

cta
Leu

aaa
Lys

cca
Pro

aca
Thr
385

gct
Ala

gct
Ala

cta
Leu

ggc
Gly

atg
Met
290

aat
Asn

atc
Ile

agc
Ser

gga
Gly

gca
Ala
370

aaa
Lys

tca
Ser

acc
Thr

gct
Ala

ggt
Gly
275

act
Thr

acc
Thr

aca
Thr

att
Ile

tat
Tyr
355

gaa
Glu

aag
Lys

ctg
Leu

cca
Pro

cga
Arg
260

aat
Asn

aat
Asn

aaa
Lys

tac
Tyr

gca
Ala
340

atg
Met

atg
Met

aaa
Lys

agt
Ser

288
Gly
245

aga
Arg

gag
Glu

tce
Ser

tgg
Trp

ata
Ile
325

ccg
Pro

ttt
Phe

cta
Leu

att
Ile

cct

230

atg
Met

ata
Ile

aaa
Lys

caa
Gln

aat
Asn
310

act
Thr

att
Ile

gaa
Glu

gca
Ala

gag
Glu
390

g8c¢

cag ata
Gln Ile

tgt gaa
Cys Glu

aag gcc
Lys Ala
280

gac act
Asp Thr
295

gaa aat
Glu Asn

aga aac
Arg Asn

atg ttc
Met Phe

agc aaa
Ser Lys
360

agc att
Ser Ile
375

aag ata

aga
Arg

aag
Lys
265

aaa
Lys

gaa
Glu

cag
Gln

cag
Gln

tca
Ser
345

agt
Ser

gac
Asp

Ccga

888
Gly
250

ctt
Leu

ctg
Leu

ctce
Leu

aac
Asn

cca
Pro
330

aat
Asn

atg
Met

cta
Leu

Ccca

Lys Ile Arg Pro

atg atg atg gga
Pro Gly Met Met Met Gly

235

ttt
Phe

gaa
Glu

gct
Ala

tce
Ser

cca
Pro
315

gaa
Glu

aaa
Lys

aaa
Lys

aaa
Lys

ctt
Leu
395

atg
Met

gta
Val

caa
Gln

aat
Asn

ttc
Phe
300

cgc
Arg

tgg
Trp

atg
Met

ttg
Leu

tat
Tyr
380

ctg
Leu

ttc
Phe

tat
Tyr

tca
Ser

gtc
Val
285

acc
Thr

ata
Ile

ttc
Phe

gca
Ala

aga
Arg
365

ttc
Phe

gtt
Val

aac
Asn

ttt
Phe

gga
Gly
270

gtc
Val

atc
Ile

ttc
Phe

aga
Arg

aga
Arg
350

act
Thr

aat
Asn

gac
Asp

atg
Met

_71_

gtt
Val
255

ttg
Leu

aga
Arg

act
Thr

ctg
Leu

aat
Asn
335

ctg
Leu

caa
Gln

gat
Asp

888
Gly

ttg
Leu

240

gaa
Glu

cca
Pro

aaa
Lys

ggg
Gly

gca
Ala
320

gtt
Val

g8g
Gly

ata
Ile

tca
Ser

act
Thr
400

agc
Ser

768

816

864

912

960

1008

1056

1104

1152

1200

1248
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act
Thr

aag
Lys

ttg
Leu

aga
Arg
465

aag
Lys

tac
Tyr

g8g
Gly

gtc
Val

caa
Gln
545

tgce
Cys

aag
Lys

gtg
Val

acc
Thr

ata
Ile
450

ttc
Phe

tce
Ser

cgg
Arg

gtt
Val

atc
Ile
530

atg
Met

cat
His

aaa
Lys

ctg
Leu

aca
Thr
435

gtg
Val

tat
Tyr

tac
Tyr

tat
Tyr

tce
Ser
515

aaa
Lys

gca
Ala

aga
Arg

ggt
Gly
420

tac
Tyr

aat
Asn

aga
Arg

ata
Ile

ggt
Gly
500

gga
Gly

aac
Asn

ctc
Leu

ggt
Gly

405

gta tcc
Val Ser

tgg tgg
Trp Trp

gcg cct
Ala Pro

act tgc
Thr Cys
470

aat aga
Asn Arg
485

ttt gta
Phe Val

ata aat
Ile Asn

aac atg
Asn Met

caa ctc
Gln Leu
550

gat acc
Asp Thr
565

ctg tgg gaa cag
Leu Trp Glu Gln Thr

ata
Ile

gat
Asp

aat
Asn
455

aaa
Lys

act
Thr

gce
Ala

gaa
Glu

ata
Ile
535

ttc
Phe

cag
Gln

act

tta
Leu

ggt
Gly
440

cat
His

ctg
Leu

gga
Gly

aat
Asn

tct
Ser
520

aat
Asn

att
Ile

ata
Ile

cga
Arg

aac
Asn
425

ctg
Leu

gaa
Glu

gtc
Val

aca
Thr

ttc
Phe
505

gca
Ala

aat
Asn

aag
Lys

caa
Gln

tca
Ser

410

ctg ggc cag
Leu Gly Gln

caa
Gln

gga
Gly

ggg
Gly

ttc
Phe
490

agc
Ser

gac
Asp

gat
Asp

gat
Asp

acc
Thr
570

aag
Lys

tca
Ser

gta
Val

atc
Ile
475

gaa
Glu

atg
Met

atg
Met

ctc
Leu

tat
Tyr
555

aga
Arg

act
Thr

tece
Ser

caa
Gln
460

aac
Asn

ttc
Phe

gaa
Glu

agc
Ser

ggt
Gly
540

cgg
Arg

aga
Arg

ggt
Gly

agg
Arg

gat
Asp
445

gct
Ala

atg
Met

aca
Thr

cta
Leu

att
Ile
525

cct
Pro

tac
Tyr

tct
Ser

cta
Leu

aaa
Lys
430

gac
Asp

gga
Gly

agc
Ser

agc
Ser

cce
Pro
510

gga
Gly

gce
Ala

aca
Thr

ttt
Phe

ctg
Leu

_72_

415

tac
Tyr

ttt
Phe

gta
Val

aaa
Lys

ttt
Phe
495

agt
Ser

gtg
Val

acg
Thr

tac
Tyr

gag
Glu
575

gta
Val

aca
Thr

gct
Ala

gac
Asp

aag
Lys
480

ttc
Phe

ttt
Phe

aca
Thr

gca
Ala

cgg
Arg
560

ttg
Leu

tca
Ser

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776
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gat
Asp

gtc
Val

tgce
Cys
625

aac
Asn

tat
Tyr

tece
Ser

tat
Tyr

tac
Tyr
705

agg
Arg

aag
Lys

ctc
Leu

580

ggg ggt cca

595

tgt tta aaa

aac

tgg

cta tat aac
Gly Gly Pro Asn Leu Tyr Asn

gag

cta

600

atg

Cys Leu Lys Trp Glu Leu Met

610

aat cca ttg

aat

cct

615

ttc

Asn Pro Leu Asn Pro Phe

agt gca gta

gta

630

atg

cct

Ser Ala Val Val Met Pro

gat gct gtt

645

gca

aca

Asp Ala Val Ala Thr

660

ata ttg aac
Ile Leu Asn
675

cag aaa tgc
Gln Lys Cys
690

aga aga cca
Arg Arg Pro

gce cge att
Ala Arg lle

gat gag ttc
Asp Glu Phe
740

aga cgg caa
Arg Arg Gln

aca
Thr

tgce
Cys

gtc
Val

gat
Asp
725

gct
Ala

aaa
Lys

agc
Ser

aac
Asn

gga
Gly
710

gca
Ala

gag
Glu

tag

aca
Thr

caa
Gln

ctg
Leu
695

att
Ile

cga
Arg

atc
Ile

gtt
Val

gcg
Ala

cat
His

agg
Arg
630

ttt
Phe

tct
Ser

att
Ile

atg
Met

585

atc
Ile

gat
Asp

agt
Ser

cat
His

tct
Ser
665

gga
Gly

gaa
Glu

agt
Ser

gac
Asp

aag
Lys
745

aga
Arg

gaa
Glu

cac
His

ggc
Gly
650

tgg
Trp

gta
Val

aaa
Lys

atg
Met

ttc
Phe
730

atc
Ile

aac
Asn

gat
Asp

aaa
Lys
635

cct
Pro

atc
Ile

cte
Leu

ttc
Phe

gtt
Val
715

gaa
Glu

tgt
Cys

cta
Leu

tat
Tyr
620

gaa
Glu

gce
Ala

cce
Pro

gaa
Glu

ttc
Phe
700

gag
Glu

tct
Ser

tce
Ser

cac
His
605

aag
Lys

att
Ile

aaa
Lys

aag
Lys

gat
Asp
685

cce
Pro

gce
Ala

gga
Gly

acc
Thr

590

atc ccg gaa
Ile Pro Glu

ggg agg cta
Gly Arg Leu

gaa
Glu

agc
Ser

agg
Arg
670

gag
Glu

agc
Ser

atg
Met

cgg
Arg

att
Ile
750

_73_

tca
Ser

atg
Met
655

aac
Asn

cag
Gln

agc
Ser

gtg
Val

ata
Ile
735

gaa
Glu

gtc
Val
640

gag
Glu

cgg
Arg

atg
Met

tca
Ser

tce
Ser
720

aag
Lys

gag
Glu

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256

2274
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755

<210> 4

<211> 757

<212> PRT

<213> Influenza virus

<400> 4

Met Asp Val Asn Pro Thr Leu Leu
1 5

Ala Ile Ser Thr Thr Phe Pro Tyr
20

Gly Thr Gly Thr Gly Tyr Thr Met
35 40

Tyr Ser Glu Lys Gly Lys Trp Thr
50 5%}

Gln Leu Asn Pro Ile Asp Gly Pro
65 70

Gly Tyr Ala Gln Thr Asp Cys Val
85

Glu Ser His Pro Gly Ile Phe Glu
100

Val Ile Gln Gln Thr Arg Val Asp
115 120

Phe

Thr

25

Asp

Thr

Leu

Leu

Asn

105

Lys

Leu Lys
10

Gly Asp

Thr Val

Asn Thr

Pro Glu

75

Glu Ala
90

Ser Cys

Leu Thr

Tyr Asp Trp Thr Leu Asn Arg Asn Gln Pro Ala

130 135

Val Pro Ala Gln Asn
15

Pro Pro Tyr Ser His
30

Asn Arg Thr His Gln
45

Glu Ile Gly Ala Pro
60

Asp Asn Glu Pro Ser
80

Met Ala Phe Leu Glu
95

Leu Glu Thr Met Glu
110

Gln Gly Arg Gln Thr
125

Ala Thr Ala Leu Ala
140

_74_
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Asn Thr Ile Glu Val Phe Arg Ser Asn Gly Leu Thr
145 150 155

Gly Arg Leu Met Asp Phe Leu Lys Asp Val Met Glu
165 170

Glu Glu Met Glu Ile Thr Thr His Phe Gln Arg Lys
180 185

Asp Asn Met Thr Lys Arg Met Val Thr Gln Arg Thr
195 200

Lys Gln Arg Leu Asn Arg Lys Ser Tyr Leu Ile Arg
210 215 220

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu
225 230 235

Ile Ala Thr Pro Gly Met Gln Ile Arg Gly Phe Val
245 250

Thr Leu Ala Arg Arg Ile Cys Glu Lys Leu Glu Gln
260 265

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn
275 280

Met Met Thr Asn Ser Gln Asp Thr Glu Leu Ser Phe
290 295 300

Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg
305 310 315

Met Ile Thr Tyr Ile Thr Arg Asn Gln Pro Glu Trp
325 330

Leu Ser Ile Ala Pro Ile Met Phe Ser Asn Lys Met

Ser

Ser

Arg

Ile

205

Thr

Lys

Tyr

Ser

Val

285

Thr

Ile

Phe

Ala

Asn Glu Ser
160

Met Asn Lys
175

Arg Val Arg
190

Gly Lys Lys

Leu Thr Leu

Arg Arg Ala
240

Phe Val Glu
255

Gly Leu Pro
270

Val Arg Lys

Ile Thr Gly

Phe Leu Ala
320

Arg Asn Val
335

Arg Leu Gly

_75_
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Lys Gly Tyr
355

Pro Ala Glu
370

Thr Lys Lys

385

Ala Ser Leu

Thr Val Leu

Lys Thr Thr
435

Leu Ile Val
450

Arg Phe Tyr

465

Lys Ser Tyr

Tyr Arg Tyr

Gly Val Ser
515

340

Met Phe Glu Ser

Met Leu Ala Ser
375

Lys Ile Glu Lys
390

Ser Pro Gly Met
405

Gly Val Ser Ile
420

Tyr Trp Trp Asp

Asn Ala Pro Asn
455

Arg Thr Cys Lys
470

Ile Asn Arg Thr
485

Gly Phe Val Ala
500

Gly Ile Asn Glu

345

Lys Ser Met Lys
360

Ile Asp Leu Lys

350

Leu Arg Thr Gln
365

Tyr Phe Asn Asp
380

Ile

Ser

Ile Arg Pro Leu Leu Val Asp Gly Thr

395

Met Met Gly Met
410

Leu Asn Leu Gly
425

Gly Leu Gln Ser
440

His Glu Gly Val

Leu Val Gly Ile

475

Gly Thr Phe Glu
490

Asn Phe Ser Met
505

Ser Ala Asp Met
520

Phe Asn Met Leu
415

Gln Arg Lys Tyr
430

Ser Asp Asp Phe
445

Gln Ala Gly Val
460

Asn Met Ser Lys

Phe Thr Ser Phe
495

Glu Leu Pro Ser
510

Ser Ile Gly Val
525

Val Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Gly Pro Ala Thr

_76_

400

Ser

Thr

Ala

Asp

Lys
480

Phe

Phe

Thr

Ala
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530 535

Gln Met Ala Leu Gln Leu Phe Ile Lys
545 550

Cys His Arg Gly Asp Thr GIn Ile Gln
565

Lys Lys Leu Trp Glu Gln Thr Arg Ser
530 585

Asp Gly Gly Pro Asn Leu Tyr Asn Ile
595 600

Val Cys Leu Lys Trp Glu Leu Met Asp
610 615

Cys Asn Pro Leu Asn Pro Phe Val Ser
625 630

Asn Ser Ala Val Val Met Pro Ala His
645

Tyr Asp Ala Val Ala Thr Thr His Ser
660 665

Ser Ile Leu Asn Thr Ser Gln Arg Gly
675 630

Tyr Gln Lys Cys Cys Asn Leu Phe Glu
690 695

Tyr Arg Arg Pro Val Gly Ile Ser Ser
705 710

Arg Ala Arg Ile Asp Ala Arg Ile Asp
725

Asp

Thr
570

Lys

Arg

Glu

His

Gly

650

Trp

Val

Lys

Met

Phe
730

540

Tyr Arg Tyr
555

Arg Arg Ser

Thr Gly Leu

Asn Leu His
605

Asp Tyr Lys
620

Lys Glu Ile
635

Pro Ala Lys

Ile Pro Lys

Leu Glu Asp
685

Phe Phe Pro
700

Val Glu Ala
715

Glu Ser Gly

Thr

Phe

Leu

590

Ile

Gly

Glu

Ser

Arg

670

Glu

Ser

Met

Arg

_77_

Tyr

Glu
575

Val

Pro

Arg

Ser

Met

655

Asn

Gln

Ser

Val

Ile
735

Arg
560

Leu

Ser

Glu

Leu

Val
640

Glu

Arg

Met

Ser

Ser
720

Lys
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Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu

740

Leu Arg Arg Gln Lys

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

<220>
<221>
<222>

<400>

atg gaa
Met Glu

1

gcg gaa
Ala Glu

755

5

2151

DNA

Influenza virus

CDS
(1)..(2151)

5

gac ttt gtg cga

Asp Phe Val Arg
5

aag gca atg aaa
Lys Ala Met Lys
20

aac aaa ttt gca gca ata

Asn Lys

tcg gat

Phe Ala Ala Ile
35

ttt cac ttt att

Ser Asp Phe His Phe Ile

50

tct ggt

gac cca aat gct

Ser Gly Asp Pro Asn Ala

65

70

ggg aga gat cga aca atg
Gly Arg Asp Arg Thr Met

85

acc aca aga gct gaa aaa

745

cag tgc ttc
Gln Cys Phe

gaa tat gga
Glu Tyr Gly
25

tgc act cac
Cys Thr His
40

aat gaa ctg
Asn Glu Leu
55

ctt ttg aaa
Leu Leu Lys

gca tgg aca
Ala Trp Thr

cct aaa ttt

aat cca atg
Asn Pro Met
10

gag aac ccg
Glu Asn Pro

ttg gaa gtc
Leu Glu Val

ggt gag tca
Gly Glu Ser
60

cac aga ttt
His Arg Phe
75

gta gta aac
Val Val Asn
90

ctt cca gat

atc
Ile

aaa
Lys

tgce
Cys
45

gtg
Val

gaa
Glu

agc
Ser

tta

750

gtc
Val

atc
Ile
30

ttc
Phe

gtc
Val

atc
Ile

atc
Ile

tac

_78_

gag
Glu
15

gaa
Glu

atg
Met

ata
Ile

att
Ile

tgce
Cys
95

gac

ctt
Leu

aca
Thr

tac
Tyr

gag
Glu

gag
Glu
80

aac
Asn

tat

48

96

144

192

240

288

336
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Thr

aag
Lys

ata
Ile

atc
Ile
145

tat
Tyr

acc
Thr

cag
Gln

g8g
Gly

agc
Ser
225

tgce
Cys

atc
Ile

ggt
Gly

Thr Arg Ala Glu

gag
Glu

tac
Tyr
130

cac
His

act
Thr

ata
Ile

tce
Ser

acg
Thr
210

ctt
Leu

att
Ile

gaa
Glu

cca
Pro

100

aac aga
Asn Arg
115

tac ctg
Tyr Leu

att ttc
Ile Phe

ctt gat
Leu Asp

aga caa
Arg Gln
180

gag aga
Glu Arg
195

atg cgc
Met Arg

gaa aat
Glu Asn

gag agt
Glu Ser

cca ttt
Pro Phe
260

cce tge
Pro Cys

ttt
Phe

gag
Glu

tca
Ser

gaa
Glu
165

gaa
Glu

ggc
Gly

aag
Lys

ttt
Phe

aag
Lys
245

tca
Ser

cat
His

Lys Pro

gtt gaa
Val Glu

aag gcc
Lys Ala
135

ttt aca
Phe Thr
150

gag agt
Glu Ser

atg gcc
Met Ala

gaa gag
Glu Glu

ctt gcc
Leu Ala
215

aga gtc
Arg Val
230

ctt tct
Leu Ser

aag aca
Lys Thr

cag cga
Gln Arg

Lys

att
Ile
120

aac
Asn

gga
Gly

aga
Arg

agt
Ser

aca
Thr
200

aat
Asn

tat
Tyr

caa
Gln

aca
Thr

tct
Ser

Phe
105

ggt
Gly

aaa
Lys

gag
Glu

gce
Ala

aga
Arg
185

att
Ile

tac
Tyr

gtg
Val

atg
Met

cce
Pro
265

aaa
Lys

Leu

gtg
Val

ata
Ile

gaa
Glu

agg
Arg
170

ggc
Gly

gaa
Glu

agt
Ser

gat
Asp

tce
Ser
250

cga
Arg

ttc
Phe

Pro

aca
Thr

aag
Lys

atg
Met
155

atc
Ile

ctce
Leu

gaa
Glu

ctce
Leu

gga
Gly
235

aaa
Lys

cca
Pro

ttg

Asp

agg
Arg

tct
Ser
140

gct
Ala

aag
Lys

tgg
Trp

aga
Arg

cca
Pro
220

ttc
Phe

gaa
Glu

ctce
Leu

cta

Leu

aga
Arg
125

gag
Glu

aca
Thr

acc
Thr

gat
Asp

ttt
Phe
205

ccg
Pro

gaa
Glu

gta
Val

aaa
Lys

atg

Tyr
110

gaa
Glu

aaa
Lys

aaa
Lys

aga
Arg

tece
Ser
190

gaa
Glu

aac
Asn

ccg
Pro

aat
Asn

atg
Met
270

gat

Leu Leu Met Asp

_79_

Asp

gtt
Val

aca
Thr

gcg
Ala

cta
Leu
175

ttt
Phe

ata
Ile

ttc
Phe

aac
Asn

gce
Ala
255

cca
Pro

gct
Ala

Tyr

cac
His

cat
His

gac
Asp
160

ttc
Phe

cgt
Arg

aca
Thr

tce
Ser

ggc
Gly
240

aga
Arg

ggt
Gly

ctg
Leu

384

432

480

528

576

624

672

720

768

816

864
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aaa
Lys

tat
Tyr
305

agt
Ser

act
Thr

agg
Arg

gca
Ala

aaa
Lys
385

agg
Arg

ctg
Leu

gce
Ala

gag
Glu

ctg
Leu
290

gat
Asp

att
Ile

tgg
Trp

acc
Thr

cta
Leu
370

gac
Asp

tct
Ser

aca
Thr

cca
Pro

att
Ile

275

agc
Ser

gca
Ala

gtt
Val

aag
Lys

cce
Pro
355

ggt
Gly

atc
Ile

ctt
Leu

gat
Asp

ata
Ile
435

tce
Ser

att
Ile

atc
Ile

aaa
Lys

caa
Gln
340

aag
Lys

gaa
Glu

aat
Asn

gca
Ala

tca
Ser
420

gaa
Glu

cat
His

gag
Glu

aaa
Lys

cca
Pro
325

gta
Val

acc
Thr

aat
Asn

gat
Asp

agt
Ser
405

agc
Ser

tac
Tyr

tgt
Cys

gac
Asp

tgce
Cys
310

cat
His

tta
Leu

aag
Lys

atg
Met

tta
Leu
390

tgg
Trp

tgg
Trp

att
Ile

aga

280

cca agt
Pro Ser
295

atg aaa
Met Lys

gaa aag
Glu Lys

gaa gaa
Glu Glu

aat atg
Asn Met
360

gca cca
Ala Pro
375

aaa caa
Lys Gln

att caa
Ile Gln

ata gag
Ile Glu

gcg age
Ala Ser
440

gca aca

cac
His

act
Thr

ggt
Gly

ata
Ile
345

aaa
Lys

gag
Glu

tat
Tyr

agt
Ser

cte
Leu
425

atg
Met

gaa

Arg Ala Thr Glu

gag
Glu

ttc
Phe

ata
Ile
330

caa
Gln

aaa
Lys

aaa
Lys

gac
Asp

gag
Glu
410

gat
Asp

agg
Arg

tat
Tyr

gga
Gly

ttt
Phe
315

aac
Asn

gac
Asp

aca
Thr

gtg
Val

agt
Ser
395

ttc
Phe

gaa
Glu

aga
Arg

ata
Ile

gag
Glu
300

gga
Gly

ccg
Pro

ctt
Leu

agc
Ser

gat
Asp
380

gat
Asp

aac
Asn

att
Ile

aat
Asn

ata
Ile

285

gga
Gly

tgg
Trp

aac
Asn

gag
Glu

caa
Gln
365

ttt
Phe

gag
Glu

aaa
Lys

g8g
Gly

tat
Tyr
445

aaa

ata
Ile

aaa
Lys

tat
Tyr

aac
Asn
350

ttg
Leu

gag
Glu

cca
Pro

gct
Ala

gag
Glu
430

ttt
Phe

gga

cca
Pro

gag
Glu

ctc
Leu
335

gaa
Glu

aaa
Lys

gat
Asp

gaa
Glu

tgt
Cys
415

gat
Asp

act
Thr

gtg

cta
Leu

cce
Pro
320

caa
Gln

gaa
Glu

tgg
Trp

tgt
Cys

gca
Ala
400

gag
Glu

gtc
Val

gct
Ala

tac

Lys Gly Val Tyr

— 80 —

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

on

=2
=

=]
=

5

10-1474011



atc
Ile
465

caa
Gln

aaa
Lys

aat
Asn

gat
Asp

att
Ile
545

atg
Met

tgg
Trp

gaa
Glu

aaa
Lys

cce
Pro

450

aac act
Asn Thr

tta att
Leu Ile

aca aat
Thr Asn

gat act
Asp Thr
515

cca aga
Pro Arg
530

gga gac
Gly Asp

ttt ttg
Phe Leu

gga atg
Gly Met

agc atg
Ser Met
595

gaa ttt
Glu Phe
610

aaa gga

gct
Ala

ccg
Pro

tta
Leu
500

gac
Asp

ttt
Phe

atg
Met

tat
Tyr

gaa
Glu
580

atc
Ile

ttt
Phe

gtg

455

cta ctc aat
Leu Leu Asn
470

atg ata agt
Met Ile Ser
485

tat gga ttc
Tyr Gly Phe

gtg gtg aac
Val Val Asn

gag cca cac
Glu Pro His
535

ctt cta aga
Leu Leu Arg
550

gta agg aca
Val Arg Thr
565

atg agg cgc
Met Arg Arg

gaa gct gag
Glu Ala Glu

gag aac aaa
Glu Asn Lys
615

gaa gag ggc

gca
Ala

aaa
Lys

ata
Ile

ttt
Phe
520

aaa
Lys

act
Thr

aat
Asn

tgc
Cys

tce
Ser
600

tca
Ser

tca

Lys Gly Val Glu Glu Gly Ser

tce
Ser

tge
Cys

ata
Ile
505

gta
Val

tgg
Trp

gct
Ala

gga
Gly

ctce
Leu
585

tca
Ser

gag
Glu

atc
Ile

tgt
Cys

agg
Arg
490

aag
Lys

agt
Ser

gaa
Glu

gta
Val

acc
Thr
570

ctt
Leu

gtc
Val

aca
Thr

g8g
Gly

gct
Ala
475

acc
Thr

gga
Gly

atg
Met

aaa
Lys

ggt
Gly
555

tct
Ser

cag
Gln

aaa
Lys

tgg
Trp

aag
Lys

460

gcg
Ala

aaa
Lys

agg
Arg

gaa
Glu

tac
Tyr
540

caa
Gln

aaa
Lys

tct
Ser

gaa
Glu

cct
Pro
620

gtt
Val

atg
Met

gaa
Glu

tce
Ser

ttt
Phe
525

tgce
Cys

gtg
Val

att
Ile

ctg
Leu

aag
Lys
605

ata
Ile

tgce
Cys

gat

gaa

ttt

Asp Glu Phe

ggg
Gly

cat
His
510

tct
Ser

gtt
Val

tca
Ser

aaa
Lys

caa
Gln
590

gac
Asp

gga

aga
Arg
495

tta
Leu

cte
Leu

cta
Leu

aga
Arg

atg
Met
575

cag
Gln

atg
Met

gag

480

agg
Arg

aga
Arg

act
Thr

gaa
Glu

cce
Pro
560

aaa
Lys

att
Ile

acc
Thr

tce

Gly Glu Ser

agg
Arg

_81_
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tta
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1536
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625 630

tta gca aaa tct gtg ttt aac agt
Leu Ala Lys Ser Val Phe Asn Ser
645

ggg ttt tca gct gaa tct agg aaa
Gly Phe Ser Ala Glu Ser Arg Lys
660

aag gat gac ctg gaa cct gga acc
Lys Asp Asp Leu Glu Pro Gly Thr
675 680

tca att gag gag tgc ctg att aat
Ser Ile Glu Glu Cys Leu Ile Asn
690 695

tct tgg ttc aac tcc ttc ctt aca
Ser Trp Phe Asn Ser Phe Leu Thr
705 710

<210> 6

<211> 716

<212> PRT

<213> Influenza virus

<400> 6

Met Glu Asp Phe Val Arg Gln Cys
1 5

Ala Glu Lys Ala Met Lys Glu Tyr
20

Asn Lys Phe Ala Ala Ile Cys Thr
35 40

Ser Asp Phe His Phe Ile Asn Glu
50 55

635

tta tat gca tct
Leu Tyr Ala Ser
650

tta ctt ctc
Leu Leu Leu
665

att
Ile

ttt gat
Phe Asp

att ggg
Ile Gly

gat ccc tgg gtt
Asp Pro Trp Val
700

cat gca ctg aag
His Ala Leu Lys
715

Phe Asn Pro Met
10

Gly Glu Asn Pro
25

His Leu Glu Val

Leu Gly Glu Ser
60

640

cca caa ctg gaa
Pro Gln Leu Glu
655

gtt cag gct ctt
Val Gln Ala Leu
670

ggg tta tat gaa
Gly Leu Tyr Glu
685

ttg ctt aat gca
Leu Leu Asn Ala

tag

Ile Val Glu Leu
15

Lys Ile Glu Thr
30

Cys Phe Met Tyr
45

Val Val Ile Glu

_82_
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2016

2064

2112

2151

on

=2
=

=]
=

5

10-1474011



Ser Gly Asp Pro Asn Ala Leu Leu Lys
65 70

Gly Arg Asp Arg Thr Met Ala Trp Thr
85

Thr Thr Arg Ala Glu Lys Pro Lys Phe
100 105

Lys Glu Asn Arg Phe Val Glu Ile Gly
115 120

Ile Tyr Tyr Leu Glu Lys Ala Asn Lys
130 135

Ile His Ile Phe Ser Phe Thr Gly Glu
145 150

Tyr Thr Leu Asp Glu Glu Ser Arg Ala
165

Thr Ile Arg Gln Glu Met Ala Ser Arg
180 185

Gln Ser Glu Arg Gly Glu Glu Thr Ile
195 200

Gly Thr Met Arg Lys Leu Ala Asn Tyr
210 215

Ser Leu Glu Asn Phe Arg Val Tyr Val
225 230

Cys Ile Glu Ser Lys Leu Ser Gln Met
245

His

Val

90

Leu

Val

Ile

Glu

Arg

170

Gly

Glu

Ser

Asp

Ser
250

Arg Phe Glu Ile
75

Val Asn Ser Ile

Pro Asp Leu Tyr
110

Thr Arg Arg Glu
125

Lys Ser Glu Lys
140

Met Ala Thr Lys
155

Ile Lys Thr Arg

Leu Trp Asp Ser
190

Glu Arg Phe Glu
205

Leu Pro Pro Asn
220

Ile

Cys

95

Asp

Val

Thr

Ala

Leu

175

Phe

Ile

Phe

Glu

80

Asn

Tyr

His

His

Asp
160

Phe

Arg

Thr

Ser

Gly Phe Glu Pro Asn Gly

235

240

Lys Glu Val Asn Ala Arg

_83_
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Ile Glu Pro Phe Ser Lys Thr Thr Pro Arg Pro Leu Lys Met Pro Gly
260 265 270

Gly Pro Pro Cys His Gln Arg Ser Lys Phe Leu Leu Met Asp Ala Leu
275 280 285

Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu
290 295 300

Tyr Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Gly Trp Lys Glu Pro
305 310 315 320

Ser Ile Val Lys Pro His Glu Lys Gly Ile Asn Pro Asn Tyr Leu Gln
325 330 335

Thr Trp Lys Gln Val Leu Glu Glu Ile Gln Asp Leu Glu Asn Glu Glu
340 345 350

Arg Thr Pro Lys Thr Lys Asn Met Lys Lys Thr Ser Gln Leu Lys Trp
355 360 365

Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Glu Asp Cys
370 375 380

Lys Asp Ile Asn Asp Leu Lys Gln Tyr Asp Ser Asp Glu Pro Glu Ala
385 390 395 400

Arg Ser Leu Ala Ser Trp Ile Gln Ser Glu Phe Asn Lys Ala Cys Glu
405 410 415

Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
420 425 430

Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala
435 440 445

_84_



Glu Ile Ser His Cys Arg Ala Thr
450 455

Ile Asn Thr Ala Leu Leu Asn Ala
465 470

Gln Leu Ile Pro Met Ile Ser Lys
485

Lys Thr Asn Leu Tyr Gly Phe Ile
500

Asn Asp Thr Asp Val Val Asn Phe
515 520

Asp Pro Arg Phe Glu Pro His Lys
530 535

Ile Gly Asp Met Leu Leu Arg Thr
545 550

Met Phe Leu Tyr Val Arg Thr Asn
565

Trp Gly Met Glu Met Arg Arg Cys
580

Glu Ser Met Ile Glu Ala Glu Ser
595 600

Lys Glu Phe Phe Glu Asn Lys Ser
610 615

Pro Lys Gly Val Glu Glu Gly Ser
625 630

Glu Tyr

Ser Cys

Cys Arg
490

Ile Lys
505

Val Ser

Trp Glu

Ala Val

Gly Thr
570

Leu Leu

585

Ser Val

Glu Thr

Ile Gly

Ile

Ala
475

Thr

Gly

Met

Lys

Gly
555

Ser

Gln

Lys

Trp

Lys
635

Ile Lys Gly Val
460

Ala Met Asp Glu

Lys Glu Gly Arg
495

Arg Ser His Leu
510

Glu Phe Ser Leu
525

Tyr Cys Val Leu
540

Gln Val Ser Arg

Lys Ile Lys Met
575

Ser Leu Gln Gln
590

Glu Lys Asp Met
605

Pro Ile Gly Glu
620

Val Cys Arg Thr

_85_

Tyr

Phe
480

Arg

Arg

Thr

Glu

Pro
560

Lys

Ile

Thr

Ser

Leu
640
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Leu Ala Lys Ser Val Phe Asn Ser Leu Tyr Ala Ser Pro Gln Leu Glu

645

650 655

Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu Leu Ile Val Gln Ala Leu

660

665 670

Lys Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu

675

680 685

Ser Ile Glu Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala

690

695 700

Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys

705

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

<220>
<221>
<222>

<400>

710

7

338

DNA

Influenza virus

(DS
(1)..(657)

7

715

atg gat tcc aac act gtg tca agc ttt cag gta gac tgt ttt ctt tgg
Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp

1

5

10 15

cat gtc cgc aaa cga ttc gca gac caa gaa ctg ggt gat gcc cca ttc
His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe

20

25 30

ctt gac cgg ctt cgc cga gac cag aag tcc cta agg gga aga ggt agce
Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser

35

40 45

act ctt ggt ctg gac atc gaa aca gcc act cat gca gga aag cag ata
Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile

50

55 60

_86_
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gtg

gag

cag

Val Glu Gln

65

att

gcce

tct

Ile Ala Ser

gag
Glu

ggc
Gly

ata
Ile

ata
Ile
145

tca
Ser

gca
Ala

aga
Arg

aat
Asn

atg
Met

tce
Ser

ctt
Leu
130

cta
Leu

cca
Pro

att
Ile

atc
Ile

288
Gly
210

tca
Ser

cta
Leu
115

aaa
Lys

ctt
Leu

tta
Leu

g88
Gly

tct
Ser
195

aga
Arg

att
Ile

gtt
Val

aga
Arg
100

tgt
Cys

gca
Ala

aga
Arg

cct
Pro

gtc
Val
180

gaa
Glu

cct
Pro

ctg
Leu

cct
Pro
85

gac
Asp

ata
Ile

aac
Asn

gce
Ala

tct
Ser
165

cte
Leu

act
Thr

tca
Ser

gaa
Glu
70

act
Thr

tgg
Trp

aga
Arg

ttt
Phe

ttc
Phe
150

ctt
Leu

atc
Ile

cta
Leu

ttc
Phe

aag
Lys

tca
Ser

ttc
Phe

atg
Met

agt
Ser
135

acc
Thr

cca
Pro

gga
Gly

cag
Gln

cct
Pro
215

gaa
Glu

ctc
Leu

atg
Met

gac
Asp
120

gtg
Val

gaa
Glu

gga
Gly

gga
Gly

aga
Arg
200

tca
Ser

tca
Ser

tac
Tyr

ctc
Leu
105

cag
Gln

att
Ile

gaa
Glu

cat
His

ctt
Leu
185

ttc
Phe

aag
Lys

gat
Asp

tta
Leu
90

atg
Met

gca
Ala

ttc
Phe

gga
Gly

act
Thr
170

aaa
Lys

gct
Ala

cag
Gln

gag
Glu
75

act
Thr

cce
Pro

atc
Ile

gaa
Glu

gca
Ala
155

aat
Asn

tgg
Trp

tgg
Trp

aaa
Lys

taagccagaa atttgaagaa ataagatggt tgattgaaga

gca ctt
Ala Leu

gac atg
Asp Met

aag caa
Lys Gln

atg gat
Met Asp
125

ggg ctg
Gly Leu
140

gtc gtt
Val Val

gag gat
Glu Asp

aat gat
Asn Asp

aga agc
Arg Ser
205

tgaaaaatgg agagaacaat

agtgcgacat agattgaaaa

aaa
Lys

act
Thr

aaa
Lys
110

aag
Lys

gaa
Glu

ggc
Gly

gtc
Val

aat
Asn
190

agt
Ser

_87_

atg
Met

ctt
Leu
95

gta
Val

aac
Asn

aca
Thr

gaa
Glu

aaa
Lys
175

acg
Thr

cat
His

acc
Thr
80

gat
Asp

aca
Thr

atc
Ile

cta
Leu

att
Ile
160

aat
Asn

gtt
Val

gag
Glu

240

288

336

384

432

480

528

576

624

677

737
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atacagaaaa tagttttgaa caaataacat ttatgcaagc cttacaacta ttgcttgaag

tagaacaaga gataagaact ttctcgtttc agcttattta a

<210> 8

<211> 219

<212> PRT

<213> Influenza virus

<400> 8

Met Asp Ser Asn Thr Val Ser Ser Phe
1 5

His Val Arg Lys Arg Phe Ala Asp Gln
20 25

Leu Asp Arg Leu Arg Arg Asp Gln Lys
35 40

Thr Leu Gly Leu Asp Ile Glu Thr Ala
50 55

Val Glu Gln Ile Leu Glu Lys Glu Ser
65 70

Ile Ala Ser Val Pro Thr Ser Leu Tyr
85

Glu Met Ser Arg Asp Trp Phe Met Leu
100 105

Gly Ser Leu Cys Ile Arg Met Asp Gln
115 120

Ile Leu Lys Ala Asn Phe Ser Val Ile
130 135

Gln Val Asp Cys Phe Leu Trp
10 15

Glu Leu Gly Asp Ala Pro Phe
30

Ser Leu Arg Gly Arg Gly Ser
45

Thr His Ala Gly Lys Gln Ile
60

Asp Glu Ala Leu Lys Met Thr
75 80

Leu Thr Asp Met Thr Leu Asp
90 95

Met Pro Lys Gln Lys Val Thr
110

Ala Ile Met Asp Lys Asn Ile
125

Phe Glu Gly Leu Glu Thr Leu
140

_88_
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Ile Leu Leu Arg Ala Phe Thr Glu Glu Gly Ala Val Val Gly Glu Ile

145

150

155

Ser Pro Leu Pro Ser Leu Pro Gly His Thr Asn Glu

165

170

160

Asp Val Lys Asn
175

Ala Ile Gly Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val

180

185

Arg Ile Ser Glu Thr Leu Gln Arg Phe Ala Trp Arg

195

Asn Gly Arg Pro Ser Phe Pro Ser Lys Gln Lys

210

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

<220>
<221>
<222>

<400>

atg gcg tct
Met Ala Ser

1

ggg gaa cgc
Gly Glu Arg

gtg gga gga
Val Gly Gly

cta aac gac
Leu Asn Asp

215

9

1497

DNA

Influenza virus

CDS
(1)..(1497)

9

5

20

35

caa ggc acc aaa cga
Gln Gly Thr Lys Arg

cag aat gca act gaa
Gln Asn Ala Thr Glu

atc ggc cga ttt tat
Ile Gly Arg Phe Tyr

cat gaa ggg cgg ctg
His Glu Gly Arg Leu

tcc tat gaa cag
Ser Tyr Glu Gln

10

atc aga gca tct

Ile Arg Ala Ser

25

gtt cag atg tgt
Val Gln Met Cys

att cag aac agc

Ile GIn Asn Ser

190

Ser Ser His Glu
205

atg gaa act gat
Met Glu Thr Asp
15

gtc gga agg atg
Val Gly Arg Met
30

act gag ctt aaa
Thr Glu Leu Lys
45

ata aca ata gaa
Ile Thr Ile Glu
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50

agg atg
Arg Met
65

gag cat
Glu His

tac aga
Tyr Arg

aaa gaa
Lys Glu

gct act
Ala Thr
130

gac acc
Asp Thr
145

ccc aga
Pro Arg

gga gcc
Gly Ala

ctc atc
Leu Ile

ggt gaa
Gly Glu
210

atc ctc
Ile Leu

gta
Val

cce
Pro

agg
Arg

gaa
Glu
115

gct
Ala

aca
Thr

atg
Met

gct
Ala

aga
Arg
195

aat
Asn

aaa
Lys

ctt
Leu

agt
Ser

aaa
Lys
100

atc
Ile

ggt
Gly

tac
Tyr

tgce
Cys

ggt
Gly
180

atg
Met

ggt
Gly

288
Gly

tcg
Ser

gct
Ala
85

gat
Asp

atg
Met

ctt
Leu

caa
Gln

tct
Ser
165

gct
Ala

atc
Ile

cga
Arg

aaa
Lys

55

gca ttc gac
Ala Phe Asp
70

ggg aaa gac
Gly Lys Asp

ggg aaa tgg
Gly Lys Trp

aga atc tgg
Arg Ile Trp
120

act cat atg
Thr His Met
135

aga aca agg
Arg Thr Arg
150

ctg atg caa
Leu Met Gln

gca gta aaa
Ala Val Lys

aaa cgc gga
Lys Arg Gly
200

aaa acc aga
Lys Thr Arg
215

ttt cag aca
Phe Gln Thr

gaa
Glu

cct
Pro

atg
Met
105

cgt
Arg

atg
Met

gct
Ala

ggc
Gly

ggt
Gly
185

ata
Ile

att
Ile

gca
Ala

aga
Arg

aag
Lys
90

agg
Arg

cag
Gln

atc
Ile

ctt
Leu

tca
Ser
170

gtt
Val

aat
Asn

gct
Ala

gca

aga
Arg
75

aaa
Lys

gaa
Glu

gce
Ala

tgg
Trp

gtt
Val
155

acc
Thr

gga
Gly

gat
Asp

tat
Tyr

caa

60

aac
Asn

acg
Thr

ctc
Leu

aac
Asn

cac
His
140

cgg
Arg

ctc
Leu

aca
Thr

cgg
Arg

gaa
Glu
220

cgg

aag
Lys

gga
Gly

atc
Ile

aat
Asn
125

tce
Ser

act
Thr

cca
Pro

atg
Met

aat
Asn
205

aga
Arg

gct

Ala Gln Arg Ala

tat
Tyr

ggc
Gly

ctc
Leu
110

ggt
Gly

aat
Asn

g8g
Gly

cgg
Arg

gta
Val
190

ttc
Phe

atg
Met

atg
Met

_90_

ctc
Leu

ccg
Pro
95

cat
His

gaa
Glu

ctc
Leu

atg
Met

aga
Arg
175

atg
Met

tgg
Trp

tgce
Cys

atg
Met

gag
Glu
80

ata
Ile

gat
Asp

gac
Asp

aat
Asn

gat
Asp
160

tct
Ser

gaa
Glu

aga
Arg

aat
Asn

gac
Asp

240

288

336

384

432

480

528

576

624

672

720
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225

cag
Gln

att
Ile

aaa
Lys

tat
Tyr

aaa
Lys
305

aac
Asn

gca
Ala

atc
Ile

gaa
Glu

tat
Tyr
385

gca
Ala

gtg
Val

ttc
Phe

tca
Ser

gac
Asp
290

cta
Leu

cca
Pro

ttt
Phe

cca
Pro

aac
Asn
370

tgg
Trp

tct
Ser

agg gaa ggcC
Arg Glu Gly
245

ttg gca cga
Leu Ala Arg
260

tgc cta cct
Cys Leu Pro
275

ttt gag aag
Phe Glu Lys

ctc cag aac
Leu Gln Asn

gca cac aag
Ala His Lys
325

gag gac ctg
Glu Asp Leu
340

aga gga cag
Arg Gly Gln
355

atg gag aca
Met Glu Thr

gca ata agg
Ala Ile Arg

gca gga cag
Ala Gly Gln

230

cgc aat cct
Arg Asn Pro

tca
Ser

gce
Ala

gaa
Glu

agt
Ser
310

agc
Ser

aga
Arg

tta
Leu

ata
Ile

acc
Thr
390

ata
Ile

gca
Ala

tgt
Cys

gga
Gly
295

caa
Gln

cag
Gln

gtt
Val

aca
Thr

aat
Asn
375

aga
Arg

agt
Ser

ctt
Leu

gtt
Val
280

tac
Tyr

att
Ile

ttg
Leu

tta
Leu

acc
Thr
360

tct
Ser

agc
Ser

gtg
Val

gga
Gly

att
Ile
265

tat
Tyr

tct
Ser

ttc
Phe

gtg
Val

aat
Asn
345

aga
Arg

agc
Ser

gga
Gly

caa
Gln

aac
Asn
250

ttg
Leu

ggc
Gly

ctg
Leu

agt
Ser

tgg
Trp
330

ttc
Phe

gga
Gly

aca
Thr

gga
Gly

cct
Pro

235

gct
Ala

aga
Arg

ctt
Leu

gtt
Val

cta
Leu
315

atg
Met

att
Ile

gtt
Val

ctt
Leu

aac
Asn
395

act
Thr

gag
Glu

gga
Gly

gca
Ala

gga
Gly
300

atc
Ile

gca
Ala

aga
Arg

caa
Gln

gaa
Glu
380

acc
Thr

ttc
Phe

att
Ile

tca
Ser

ata
Ile
285

att
Ile

aga
Arg

tgce
Cys

gga
Gly

att
Ile
365

ctg
Leu

agt
Ser

tca
Ser

gag
Glu

gta
Val
270

acc
Thr

gat
Asp

cca
Pro

cat
His

acc
Thr
350

gct
Ala

aga
Arg

caa
Gln

gat
Asp
255

gce
Ala

agt
Ser

cct
Pro

aaa
Lys

tct
Ser
335

aaa
Lys

tca
Ser

agc
Ser

cag
Gln

240

ctc
Leu

cat
His

g88
Gly

ttc
Phe

gaa
Glu
320

gca
Ala

gta
Val

aat
Asn

aaa
Lys

aga
Arg
400

gta cag aga
Val Gln Arg
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1104

1152

1200

1248

on

=2
=

=]
=

5

10-1474011



405

aat cta ccc ttt gag aga gcg acc att
Asn Leu Pro Phe Glu Arg Ala Thr Ile

act gaa ggg agg act tcc gac

420

425

atg aga

Thr Glu Gly Arg Thr Ser Asp Met Arg

gaa aat gcc aaa tca gaa gat

435

440

gtg tct

Glu Asn Ala Lys Ser Glu Asp Val Ser

450

gag ctc tcg gac gaa aag gca acg aac
Glu Leu Ser Asp Glu Lys Ala Thr Asn

465

atg agc aat gaa ggg tct tat
Met Ser Asn Glu Gly Ser Tyr

470

485

gac agt taa

Asp Ser

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

<400>

10

498

PRT

Influenza virus

10

ttc ttce
Phe Phe

410

atg gct
Met Ala

acg gaa
Thr Glu

ttc cag
Phe Gln

ccg atc
Pro Ile
475

gga gac
Gly Asp
490

gca ttc act
Ala Phe Thr
430

atc ata agg
Ile Ile Arg
445

888 Cgg gga
Gly Arg Gly
460

gtg cct tcec
Val Pro Ser

aat gct gag
Asn Ala Glu

415

ggt aac
Gly Asn

atg atg
Met Met

gte ttc
Val Phe

ttt gac
Phe Asp
480

gag ttt
Glu Phe
495

Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp

1

5

10

15

Gly Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala Ser Val Gly Arg Met

20

25

30

Val Gly Gly Ile Gly Arg Phe Tyr Val Gln Met Cys Thr Glu Leu Lys

35

40

45

_92_
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Leu Asn
50

Arg Met
65

Glu His

Tyr Arg

Lys Glu

Ala Thr
130

Asp Thr

145

Pro Arg

Gly Ala

Leu Ile

Gly Glu
210

Ile Leu
225

Asp His Glu Gly Arg Leu Ile Gln Asn
5%

Val Leu Ser Ala Phe Asp Glu Arg Arg
70 75

Pro Ser Ala Gly Lys Asp Pro Lys Lys
85 90

Arg Lys Asp Gly Lys Trp Met Arg Glu
100 105

Glu Ile Met Arg Ile Trp Arg Gln Ala
115 120

Ala Gly Leu Thr His Met Met Ile Trp
135

Thr Tyr Gln Arg Thr Arg Ala Leu Val
150 155

Met Cys Ser Leu Met Gln Gly Ser Thr
165 170

Ala Gly Ala Ala Val Lys Gly Val Gly
180 185

Arg Met Ile Lys Arg Gly Ile Asn Asp
195 200

Asn Gly Arg Lys Thr Arg Ile Ala Tyr
215

Lys Gly Lys Phe Gln Thr Ala Ala Gln
230 235

Ser Ile Thr Ile Glu
60

Asn Lys Tyr Leu Glu
80

Thr Gly Gly Pro Ile
95

Leu Ile Leu His Asp
110

Asn Asn Gly Glu Asp
125

His Ser Asn Leu Asn
140

Arg Thr Gly Met Asp
160

Leu Pro Arg Arg Ser
175

Thr Met Val Met Glu
190

Arg Asn Phe Trp Arg
205

Glu Arg Met Cys Asn
220

Arg Ala Met Met Asp
240

_93_
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Gln Val Arg Glu Gly Arg Asn Pro Gly Asn Ala Glu Ile Glu Asp Leu

245 250

Ile Phe Leu Ala Arg Ser Ala Leu Ile Leu Arg
260 265

Lys Ser Cys Leu Pro Ala Cys Val Tyr Gly Leu
275 280

Tyr Asp Phe Glu Lys Glu Gly Tyr Ser Leu Val
290 295

Lys Leu Leu Gln Asn Ser Gln Ile Phe Ser Leu
305 310 315

Asn Pro Ala His Lys Ser Gln Leu Val Trp Met
325 330

Ala Phe Glu Asp Leu Arg Val Leu Asn Phe Ile
340 345

Ile Pro Arg Gly Gln Leu Thr Thr Arg Gly Val
355 360

Glu Asn Met Glu Thr Ile Asn Ser Ser Thr Leu
370 375

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn
385 390 395

Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr
405 410

Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala
420 425

Gly Ser Val
270

Ala Ile Thr
285

Gly Ile Asp
300

Ile Arg Pro

Ala Cys His

Arg Gly Thr
350

Gln Ile Ala
365

Glu Leu Arg
380

Thr Ser Gln

Phe Ser Val

Ala Phe Thr
430

_94_

255

Ala

Ser

Pro

Lys

Ser

335

Lys

Ser

Ser

Gln

Gln
415

Gly

His

Gly

Phe

Glu
320

Ala

Val

Asn

Lys

Arg
400

Arg

Asn
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Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met
435 440 445

Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460

Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp
465 470 475 480

Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 490 495

Asp Ser

<210> 11

<211> 1413

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1413)

<400> 11

atg aat cca aat caa aag ata ata gca att gga ttt gca tca ttg ggg
Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly
1 5 10 15

ata tta atc att aat gtc att ctc cat gta gtc agc att ata gta aca
Ile Leu Ile Ile Asn Val Ile Leu His Val Val Ser Ile Ile Val Thr
20 25 30

gta ctg gtc ctc aat aac aat aga aca gat ctg aac tgc aaa ggg acg
Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr
35 40 45

atc ata aga aag tac aat gaa aca gta aga gta gaa aaa att act caa
Ile Ile Arg Lys Tyr Asn Glu Thr Val Arg Val Glu Lys Ile Thr Gln

_95_
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tgg
Trp
65

tac
Tyr

cca
Pro

ttt
Phe

acc
Thr

ggc
Gly
145

ata
Ile

tgg
Trp

gtc
Val

gtt
Val

caa

50

tat aat
Tyr Asn

tac atg
Tyr Met

ttt tcc
Phe Ser

gtg ata
Val Ile
115

ttt ttc
Phe Phe
130

aca gta
Thr Val

g8g caa
Gly Gln

tca gca
Ser Ala

aca ggg
Thr Gly
195

ccg gtt
Pro Val
210

gaa tca

acc
Thr

aac
Asn

aaa
Lys
100

aga
Arg

ctc
Leu

aag
Lys

tca
Ser

aca
Thr
180

cce
Pro

gat
Asp

tca

agt
Ser

aac
Asn
85

gat
Asp

gaa
Glu

aca
Thr

gac
Asp

cct
Pro
165

gca
Ala

gac
Asp

att
Ile

tge

Gln Glu Ser Ser Cys

aca
Thr
70

act
Thr

aat
Asn

cct
Pro

cag
Gln

cga
Arg
150

aat
Asn

tgce
Cys

aat
Asn

att
Ile

acc
Thr

55

att aag tac
Ile Lys Tyr

gaa cca ctt
Glu Pro Leu

gga
Gly

ttt
Phe

ggc
Gly
135

agt
Ser

gta
Val

cat
His

caa
Gln

aat
Asn
215

tgce
Cys

ata
Ile

gta
Val
120

tca
Ser

ccg
Pro

tat
Tyr

gat
Asp

gca
Ala
200

tca
Ser

att
Ile

cga
Arg
105

tca
Ser

tta
Leu

tat
Tyr

caa
Gln

gga
Gly
185

att
Ile

tgg
Trp

aaa

ata
Ile

tgt
Cys
90

att
Ile

tgt
Cys

ctc
Leu

agg
Arg

gct
Ala
170

aaa
Lys

gca
Ala

gca
Ala

gga

gag
Glu
75

gag
Glu

g88
Gly

tcg
Ser

aat
Asn

act
Thr
155

aga
Arg

aaa
Lys

gta
Val

888
Gly

gac

60

aga
Arg

gce
Ala

tcg
Ser

cce
Pro

gac
Asp
140

ttg
Leu

ttt
Phe

tgg
Trp

gtg
Val

gat
Asp
220

tgt

Lys Gly Asp Cys

cct
Pro

caa
Gln

aga
Arg

tca
Ser
125

aaa
Lys

atg
Met

gaa
Glu

atg
Met

aac
Asn
205

att
Ile

tat
Tyr

tca
Ser

ggc
Gly

ggc
Gly
110

gaa
Glu

cat
His

agt
Ser

tcg
Ser

aca
Thr
190

tat
Tyr

tta
Leu

tgg
Trp

_96_

aat
Asn

ttt
Phe
95

cat
His

tgt
Cys

tct
Ser

gtc
Val

gta
Val
175

gtt
Val

gga
Gly

aga
Arg

gta
Val

gaa
Glu
80

gca
Ala

gtt
Val

aga
Arg

aac
Asn

aaa
Lys
160

gca
Ala

gga
Gly

ggt
Gly

acc
Thr

atg
Met

240

288

336

384

432

480

528

576

624

672

720
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225

act
Thr

aaa
Lys

cac
His

ata
Ile

tct
Ser
305

act
Thr

agt
Ser

caa
Gln

tca
Ser

aaa
Lys
385

gga
Gly

gat
Asp

gat
Asp

ata
Ile

tgc
Cys
290

tct
Ser

gac
Asp

cct
Pro

gga
Gly

gga
Gly
370

gac
Asp

tat
Tyr

gga

CcCg

gca

Gly Pro Ala

g8a

aga

245

gta

Gly Arg Val

gag
Glu
275

agg
Arg

gat
Asp

act
Thr

ttg
Leu

act
Thr
355

ttc
Phe

caa
Gln

agc
Ser

260

gag
Glu

gac
Asp

cta
Leu

cct
Pro

gga
Gly
340

gac
Asp

gaa
Glu

atc
Ile

ggt
Gly

tgt
Cys

aat
Asn

tcg
Ser

agg
Arg
325

aat
Asn

gta
Val

ata
Ile

agg
Arg

tct
Ser

230

aat agg caa gct
Asn Arg Gln Ala

att gga
Ile Gly

tct tgt
Ser Cys

tgg act
Trp Thr
295

tac aca
Tyr Thr
310

gga gag
Gly Glu

aaa gga
Lys Gly

tgg gcc
Trp Ala

ata aaa
Ile Lys
375

agg caa
Arg Gln
390

ttc aca
Phe Thr

cag

tac
Tyr
280

gga
Gly

gtt
Val

gat
Asp

tac
Tyr

gga
Gly
360

atc
Ile

gtg
Val

ttg
Leu

act
Thr
265

cce
Pro

aca
Thr

gga
Gly

agt
Ser

ggt
Gly
345

agg
Arg

agg
Arg

att
Ile

ccg
Pro

aaa
Lys
250

gat
Asp

aat
Asn

aat
Asn

tat
Tyr

caa
Gln
330

gta
Val

aca
Thr

aat
Asn

atc
Ile

gtt
Val

235

tat
Tyr

ata
Ile

gaa
Glu

aga
Arg

ttg
Leu
315

ttc
Phe

aaa
Lys

att
Ile

ggt
Gly

gat
Asp
395

gaa
Glu

agg
Arg

agt
Ser

g88
Gly

cca
Pro
300

tgt
Cys

aca
Thr

ggt
Gly

agt
Ser

tgg
Trp
380

gac
Asp

cta
Leu

ata
Ile

ttc
Phe

aag
Lys
285

gtt
Val

gct
Ala

ggc
Gly

ttc
Phe

agg
Arg
365

aca
Thr

cca
Pro

aca
Thr

ttc
Phe

aat
Asn
270

gtg
Val

ctg
Leu

ggc
Gly

tca
Ser

g8g
Gly
350

act
Thr

cag
Gln

aat
Asn

aaa
Lys

_97_

aaa
Lys
255

ggg
Gly

gaa
Glu

gta
Val

att
Ile

tgt
Cys
335

ttt
Phe

tca
Ser

aac
Asn

tgg
Trp

aag
Lys

240

gca
Ala

gga
Gly

tgc
Cys

ata
Ile

cce
Pro
320

aca
Thr

cga
Arg

aga
Arg

agt
Ser

tca
Ser
400

gga
Gly

768

816

864

912

960

1008

1056

1104

1152

1200
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405 410 415

tgt ttg gtc ccc tgt ttc tgg gtt gaa atg att aga ggt aaa cct gaa
Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu
420 425 430

gaa aca aca ata tgg acc tct agt agc tcc att gtg atg tgt gga gta
Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val
435 440 445

gat cat aaa att gcc agt tgg tca tgg cac gat gga gct att ctt ccc
Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro
450 455 460

ttt gac atc gat aag atg taa
Phe Asp Ile Asp Lys Met
465 470

<210> 12

<211> 470

<212> PRT

<213> Influenza virus

<400> 12

Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly
1 5 10 15

Ile Leu Ile Ile Asn Val Ile Leu His Val Val Ser Ile Ile Val Thr
20 25 30

Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr
35 40 45

Ile Ile Arg Lys Tyr Asn Glu Thr Val Arg Val Glu Lys Ile Thr Gln
50 55 60

Trp Tyr Asn Thr Ser Thr Ile Lys Tyr Ile Glu Arg Pro Ser Asn Glu
65 70 75 80

_98_
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1344

1392
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Tyr Tyr Met Asn Asn Thr Glu Pro
85

Pro Phe Ser Lys Asp Asn Gly Ile
100

Phe Val Ile Arg Glu Pro Phe Val
115 120

Thr Phe Phe Leu Thr Gln Gly Ser
130 135

Gly Thr Val Lys Asp Arg Ser Pro
145 150

Ile Gly Gln Ser Pro Asn Val Tyr
165

Trp Ser Ala Thr Ala Cys His Asp
180

Val Thr Gly Pro Asp Asn Gln Ala
195 200

Val Pro Val Asp Ile Ile Asn Ser
210 215

Gln Glu Ser Ser Cys Thr Cys Ile
225 230

Thr Asp Gly Pro Ala Asn Arg Gln
245

Lys Asp Gly Arg Val Ile Gly Gln
260

Leu Cys Glu Ala Gln Gly Phe Ala

90

Arg Ile Gly Ser
105

Ser Cys Ser Pro

Leu Leu Asn Asp
140

Tyr Arg Thr Leu
155

Gln Ala Arg Phe
170

Gly Lys Lys Trp
185

Ile Ala Val Val

Trp Ala Gly Asp
220

Lys Gly Asp Cys
235

Ala Lys Tyr Arg
250

Thr Asp Ile Ser
265

Arg

Ser

125

Lys

Met

Glu

Met

Asn

205

Ile

Tyr

Ile

Phe

95

Gly His Val
110

Glu Cys Arg

His Ser Asn

Ser Val Lys
160

Ser Val Ala
175

Thr Val Gly
190

Tyr Gly Gly

Leu Arg Thr

Trp Val Met
240

Phe Lys Ala
255

Asn Gly Gly
270

_99_
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His Ile Glu
275

Ile Cys Arg
290

Ser Ser Asp

305

Thr Asp Thr

Ser Pro Leu

Gln Gly Thr
355

Ser Gly Phe
370

Lys Asp Gln

385

Gly Tyr Ser

Cys Leu Val

Glu Thr Thr
435

Asp His Lys
450

Glu Cys Ser Cys Tyr Pro
280

Asp Asn Trp Thr Gly Thr
295

Leu Ser Tyr Thr Val Gly
310

Pro Arg Gly Glu Asp Ser
325

Gly Asn Lys Gly Tyr Gly
340 345

Asp Val Trp Ala Gly Arg
360

Glu Ile Ile Lys Ile Arg
375

Ile Arg Arg Gln Val Ile
390

Gly Ser Phe Thr Leu Pro
405

Pro Cys Phe Trp Val Glu
420 425

Ile Trp Thr Ser Ser Ser
440

Ile Ala Ser Trp Ser Trp
455

Asn Glu Gly Lys

Asn

Tyr

Gln
330

Val

Thr

Asn

Ile

Val

410

Met

Ser

His

Arg Pro
300

Leu Cys
315

Phe Thr

Lys Gly

Ile Ser

Gly Trp

380

Asp Asp
395

Glu Leu

Ile Arg

Ile Val

Asp Gly
460

285

Val

Ala

Gly

Phe

Arg

365

Thr

Pro

Thr

Gly

Met

445

Ala

Val

Leu

Gly

Ser

Gly
350

Thr

Gln

Asn

Lys

Lys

430

Cys

Ile

- 100 -

Glu Cys

Val Ile

Ile Pro
320

Cys Thr

335

Phe Arg

Ser Arg

Asn Ser

Trp Ser
400

Lys Gly

415

Pro Glu

Gly Val

Leu Pro
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Phe Asp Ile Asp Lys Met

465

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

<220>
221>
<222>

<400>

470

13

932

DNA

Influenza virus

CDS
(1)..(756)

13

atg agt ctt cta acc gag
Met Ser Leu Leu Thr Glu

1

tca ggc ccc ctc aaa gce
Ser Gly Pro Leu Lys Ala

gca gga
Ala Gly

20

aag aac acc gat
Lys Asn Thr Asp
35

aga cca atc ctg tca cct
Arg Pro Ile Leu Ser Pro

50

acg ctc

acc gtg ccc agt

Thr Leu Thr Val Pro Ser

65

caa aat

70

gce ctt agt gga

Gln Asn Ala Leu Ser Gly

85

gta aaa ctg tac agg aag

Val Lys

Leu Tyr Arg Lys
100

aaa gag gta gca ctc agc
Lys Glu Val Ala Leu Ser

gtc
Val

gag
Glu

ctt
Leu

ctg
Leu
55

gag
Glu

aac
Asn

ctt
Leu

tat
Tyr

gaa
Glu

atc
Ile

gag
Glu
40

act
Thr

cga
Arg

gga
Gly

aaa
Lys

tce
Ser

acg tac gtt

Thr

gcg
Ala
25

gca
Ala

aaa
Lys

gga
Gly

gat
Asp

aga
Arg
105

act
Thr

Tyr
10

cag
Gln

cte
Leu

g8g
Gly

ctg
Leu

cca
Pro
90

gaa
Glu

ggt
Gly

Val

aga
Arg

atg
Met

att
Ile

cag
Gln
75

aac
Asn

ata
Ile

gca
Ala

ctce
Leu

ctt
Leu

gaa
Glu

tta
Leu
60

cgt
Arg

aac
Asn

aca
Thr

cta
Leu

tct atc
Ser Ile

gaa gat
Glu Asp
30

tgg cta
Trp Leu
45

gga ttt
Gly Phe

aga cgc
Arg Arg

atg gac
Met Asp

ttc cat
Phe His
110

gce age
Ala Ser

- 101 -

gta
Val
15

gtc
Val

aag
Lys

gta
Val

ttt
Phe

aga
Arg
95

888
Gly

tgce
Cys

cca
Pro

ttt
Phe

aca
Thr

ttc
Phe

gtc
Val
80

gca
Ala

gca
Ala

atg
Met

48

96

144

192

240

288

336

384
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115

gga ctc ata tac
Gly Leu Ile Tyr
130

ggce ctg gta tge
Gly Leu Val Cys
145

gct cac agg cag
Ala His Arg Gln

aac aga atg gta
Asn Arg Met Val
180

gca gga tcg agt
Ala Gly Ser Ser
195

gct agg cag atg
Ala Arg Gln Met
210

tcc agt gcc ggt
Ser Ser Ala Gly
225

cag aaa cgg atg
Gln Lys Arg Met

120

aac aga atg gga act
Asn Arg Met Gly Thr
135

gce aca tgt gaa cag
Ala Thr Cys Glu Gln
150

atg gtg aca aca acc
Met Val Thr Thr Thr
165

tta gcc agt acc acg
Leu Ala Ser Thr Thr
185

gag cag gca gca gag
Glu Gln Ala Ala Glu
200

gta cag gca atg aga
Val Gln Ala Met Arg
215

ttg aaa gat gat ctc
Leu Lys Asp Asp Leu
230

gga gtg caa atg cag
Gly Val Gln Met Gln
245

gtt
Val

att
Ile

aac
Asn
170

gct
Ala

gce
Ala

acc
Thr

ctt
Leu

cga
Arg
250

aca
Thr

gct
Ala
155

cca
Pro

aaa
Lys

atg
Met

att
Ile

gaa
Glu
235

ttc
Phe

gttattgcag caagtatcat tgggatcttg cacttgatat

ttcttcaaat tcatttatcg tcgcecttaaa tacgggttga

ggagtacctg agtctatgag ggaagaatat cggcaggaac

gacgatggtc attttgtcaa catagagctg gagtaa

acc
Thr
140

gat
Asp

ttg
Leu

gce
Ala

gag
Glu

g8g
Gly
220

aat
Asn

aag
Lys

tgtggattct tgatcgtctt

aaagagggcc ttctacggaa

agcagaatgc tgtggatgtt

125

gaa
Glu

tce
Ser

atc
Ile

atg
Met

gtt
Val
205

acc
Thr

tta

gtg
Val

cag
Gln

aga
Arg

gaa
Glu
190

gct
Ala

cac
His

cag

gca
Ala

cat
His

cat
His
175

cag
Gln

agt
Ser

cct
Pro

gcc

Leu Gln Ala

tgatcctcte

- 102 -

ttt
Phe

cga
Arg
160

gaa
Glu

atg
Met

agg
Arg

agc
Ser

tac
Tyr
240

432

480

528

576

624

672

720

766

826

886

946

982
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<210>
<211>
<212>
<213>

<400>

Met Ser Leu Leu Thr Glu Val Glu Thr

1

Ser Gly Pro Leu Lys Ala Glu Ile Ala

Ala Gly Lys Asn Thr Asp Leu Glu Ala

Arg Pro Ile Leu Ser Pro Leu Thr Lys

50

Thr Leu Thr Val Pro Ser Glu Arg Gly

65

Gln Asn Ala Leu Ser Gly Asn Gly Asp

Val Lys Leu Tyr Arg Lys Leu Lys Arg

Lys Glu Val Ala Leu Ser Tyr Ser Thr

Gly Leu Ile Tyr Asn Arg Met Gly Thr

130

Gly Leu Val Cys Ala Thr Cys Glu Gln
150

145

Ala His Arg Gln Met Val Thr Thr Thr

14
252
PRT
Influenza virus

14

5

20

35

70

85

100

115

Leu Ser Ile

Leu Glu Asp
30

Glu Trp Leu
45

Leu Gly Phe
60

Arg Arg Arg

Asn Met Asp

Thr Phe His
110

Leu Ala Ser
125

Thr Glu Val
140

Asp Ser Gln

Leu Ile Arg

- 103 -

Val

15

Val

Lys

Val

Phe

Arg

95

Gly

Cys

Ala

His

His

Pro

Phe

Thr

Phe

Val

80

Ala

Ala

Met

Phe

Arg
160

Glu
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165 170 175

Asn Arg Met Val Leu Ala Ser Thr Thr Ala Lys Ala Met Glu Gln
180 185 190

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser
195 200 205

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro
210 215 220

Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala
225 230 235

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys
245 250

<210> 15

<211> 1698

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1698)

<400> 15

atg aag aca acc att att ttg ata cta cta acc cat tgg gcc tac
Met Lys Thr Thr Ile Ile Leu Ile Leu Leu Thr His Trp Ala Tyr
1 5 10 15

Met

Arg

Ser

Tyr
240

agt
Ser

caa aac cca atc agt ggc aac aac aca gcc aca ctg tgt ctg gga cac
GIn Asn Pro Ile Ser Gly Asn Asn Thr Ala Thr Leu Cys Leu Gly His

20 25 30

cat gca gta gca aat gga aca ttg gta aaa aca atg agt gat gat
His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Met Ser Asp Asp
35 40 45

caa
Gln

att gag gtg aca aat gct aca gaa tta gtt cag agc att tca atg ggg

- 104 -

48

96

144

192
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Ile Glu Val

aaa
Lys
65

tta
Leu

gag
Glu

tac
Tyr

tce
Ser

gtc
Val
145

agt
Ser

cce
Pro

tac
Tyr

ttg
Leu

caa

50

ata
Ile

ata
Ile

agt
Ser

cca
Pro

tca
Ser
130

act
Thr

ttc
Phe

aca
Thr

atc
Ile

tac
Tyr
210

Caa

tgce
Cys

gat
Asp

tgg
Trp

tat
Tyr
115

gga
Gly

caa
Gln

ttt
Phe

ttg
Leu

tgg
Trp
195

atc
Ile

aca

GIn Gln Thr

Thr

aac
Asn

gca
Ala

gac
Asp
100

gac
Asp

aca
Thr

aac
Asn

agc
Ser

aat
Asn
180

888
Gly

caa
Gln

ata
Ile

Asn Ala Thr

aaa
Lys

atg
Met
85

ctc
Leu

atc
Ile

ttg
Leu

gga
Gly

cga
Arg
165

gtg
Val

att
Ile

gaa
Glu

atc
Ile

tca
Ser
70

cta
Leu

ttc
Phe

cct
Pro

gaa
Glu

aga
Arg
150

ctg
Leu

aca
Thr

cat
His

tca
Ser

cct
Pro

55

tat
Tyr

gga
Gly

ata
Ile

gac
Asp

ttc
Phe
135

agt
Ser

aat
Asn

atg
Met

cac
His

gga
Gly
215

aac
Asn

Glu Leu Val Gln Ser

aga att
Arg Ile

gac ccc
Asp Pro

gaa aga
Glu Arg
105

tat gca
Tyr Ala
120

aca gca
Thr Ala

gga gcc
Gly Ala

tgg cta
Trp Leu

cct aac
Pro Asn
185

ccg age
Pro Ser
200

cga gta
Arg Val

atc gga
Ile Gly

cta
Leu

cac
His
90

agc
Ser

tcg
Ser

gag
Glu

tgc
Cys

aca
Thr
170

aat
Asn

tca
Ser

aca
Thr

tct
Ser

gat
Asp
75

tgt
Cys

aac
Asn

ctc
Leu

gga
Gly

aaa
Lys
155

aaa
Lys

aaa
Lys

aat
Asn

gtc
Val

aga

60

gga
Gly

gac
Asp

gct
Ala

cga
Arg

ttc
Phe
140

agg
Arg

tct
Ser

aat
Asn

caa
Gln

tca
Ser
220

ccg

Ile

aga
Arg

gce
Ala

ttc
Phe

tce
Ser
125

aca
Thr

gga
Gly

gga
Gly

ttc
Phe

gag
Glu
205

aca
Thr

ttg

Ser

aat
Asn

ttt
Phe

agc
Ser
110

att
Ile

tgg
Trp

tca
Ser

agc
Ser

gac
Asp
190

cag
Gln

aaa
Lys

gtc

Arg Pro Leu Val

- 105 -

Met

tgc
Cys

cag
Gln
95

aat
Asn

gta
Val

aca
Thr

gce
Ala

tct
Ser
175

aag
Lys

aca
Thr

aga
Arg

aga
Arg

Gly

aca
Thr
80

tat
Tyr

tgce
Cys

gca
Ala

ggt
Gly

gat
Asp
160

tac
Tyr

cta
Leu

aaa
Lys

agt
Ser

ggt
Gly

240

288

336

384

432

480

528

576

624

672

720
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225

caa
Gln

atc
Ile

ttt
Phe

ata
Ile

aac
Asn
305

cct
Pro

aat
Asn

ttc
Phe

cga
Arg

act
Thr
385

gaa
Glu

tca

g8c

agg

Ser Gly Arg

cta
Leu

aaa
Lys

gac
Asp
290

gac
Asp

aag
Lys

gta
Val

atc
Ile

tat
Tyr
370

Caa

atg
Met

ttg
Leu
275

att
Ile

aag
Lys

tat
Tyr

cca
Pro

gaa
Glu
355

caa
Gln

gca

ata
Ile
260

aaa
Lys

tgt
Cys

cca
Pro

atc
Ile

gaa
Glu
340

aac
Asn

aac
Asn

gcc

Gln Ala Ala

aga
Arg

acc
Thr

aat
Asn

230

ata agc
Ile Ser
245

aac agt
Asn Ser

aca ggg
Thr Gly

gtg tct
Val Ser

ttc caa
Phe Gln
310

agg caa
Arg Gln
325

aag caa
Lys Gln

gge tgg
Gly Trp

tct gaa
Ser Glu

atc gac
Ile Asp
390

gag aaa
Glu Lys

ata tac
Ile Tyr

aat ggc
Asn Gly

aaa agc
Lys Ser
280

gaa tgt
Glu Cys
295

aat gtg
Asn Val

aac act
Asn Thr

acc aga
Thr Arg

gaa gga
Glu Gly
360

gga aca
Gly Thr
375

cag att
Gln Ile

ttc cat
Phe His

tgg
Trp

aac
Asn
265

tct
Ser

att
Ile

aac
Asn

tta
Leu

gga
Gly
345

atg
Met

288
Gly

aat
Asn

caa
Gln

acc
Thr
250

tta
Leu

gta
Val

aca
Thr

aaa
Lys

aag
Lys
330

atc
Ile

gtt
Val

caa
Gln

gga
Gly

ata
Ile

235

att
Ile

gtt
Val

atg
Met

cca
Pro

gtt
Val
315

ctg
Leu

ttt
Phe

gat
Asp

gct
Ala

aag
Lys
395

gag
Glu

gta
Val

gca
Ala

aga
Arg

aat
Asn
300

aca
Thr

gce
Ala

gga
Gly

888
Gly

gca
Ala
380

tta
Leu

aag
Lys

aaa cct gga
Lys Pro Gly

ccg
Pro

tca
Ser
285

gga
Gly

tat
Tyr

act
Thr

gca
Ala

tgg
Trp
365

gat
Asp

aac
Asn

gaa
Glu

cgg
Arg
270

gat
Asp

agc
Ser

gga
Gly

g8g
Gly

ata
Ile
350

tat
Tyr

cta
Leu

aga
Arg

ttc
Phe

- 106 -

255

gga
Gly

gca
Ala

atc
Ile

aaa
Lys

atg
Met
335

gcg
Ala

888
Gly

aag
Lys

gtg
Val

tca
Ser

240

gat
Asp

tat
Tyr

cce
Pro

tece
Ser

tgc
Cys
320

agg
Arg

gga
Gly

ttc
Phe

agc
Ser

att
Ile
400

gaa
Glu

768

816

864

912

960

1008

1056

1104

1152

1200

1248
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gta gaa gga aga
Val Glu Gly Arg

ata
Ile

caa
Gln

aag
Lys
465

tgt
Cys

aga
Arg

aac
Asn

tgg
Trp

gtt
Val
545

tgce
Cys

gac
Asp

cat
His
450

act
Thr

ttc
Phe

act
Thr

cga
Arg

ata
Ile
530

cta
Leu

aac
Asn

cta
Leu
435

aca
Thr

aga
Arg

aag
Lys

2gg
Gly

ttt
Phe
515

ttg
Leu

ttg
Leu

att
Ile

<210> 16
<211> 565

420

tgg
Trp

att
Ile

cge
Arg

att
Ile

aca
Thr
500

cag
Gln

tgg
Trp

ggt
Gly

tgce
Cys

405

att
Ile

tce
Ser

gac
Asp

cag
Gln

tac
Tyr
485

tat
Tyr

atc
Ile

att
Ile

ttc
Phe

att
Ile
565

cag
Gln

tac
Tyr

tta
Leu

tta
Leu
470

cac
His

gac
Asp

aaa
Lys

tca
Ser

att

gac ctg
Asp Leu

aat gca
Asn Ala
440

aca gat
Thr Asp
455

aga gaa
Arg Glu

aaa tgt
Lys Cys

cat tac
His Tyr

ggt gta
Gly Val
520

ttc gce
Phe Ala
535

atg tgg

gag
Glu
425

gaa
Glu

gca
Ala

aac
Asn

gat
Asp

ata
Ile
505

gag
Glu

ata
Ile

gct

410

aaa
Lys

ttg
Leu

gaa
Glu

gca
Ala

aat
Asn
490

tac
Tyr

ttg
Leu

tca
Ser

tgce

Ile Met Trp Ala Cys

550

tga

tat
Tyr

ctg
Leu

atg
Met

gaa
Glu
475

gca
Ala

aga
Arg

aaa
Lys

tgce
Cys

caa
Gln
555

gta
Val

gtg
Val

aat
Asn
460

gac
Asp

tgc
Cys

gat
Asp

tca
Ser

ttc
Phe
540

aga

gaa
Glu

gct
Ala
445

aaa
Lys

atg
Met

att
Ile

gaa
Glu

ggc
Gly
525

tta
Leu

ggc

gac
Asp
430

cta
Leu

tta
Leu

gga
Gly

gga
Gly

gca
Ala
510

tac
Tyr

att
Ile

aac

Arg Gly Asn

- 107 -

415

acc
Thr

gaa
Glu

ttt
Phe

ggt
Gly

tca
Ser
495

tta
Leu

aaa
Lys

tgce
Cys

atc
Ile

aaa
Lys

aat
Asn

gag
Glu

gga
Gly
480

ata
Ile

aac
Asn

gat
Asp

gtt
Val

aga
Arg
560

1296

1344

1392

1440

1488

1536

1584

1632

1680

1698
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<212> PRT
<213> Influenza virus

<400> 16

Met Lys Thr Thr Ile Ile Leu
1 5

Gln Asn Pro Ile Ser Gly Asn
20

His Ala Val Ala Asn Gly Thr
35

Ile Glu Val Thr Asn Ala Thr
50 5%}

Lys Ile Cys Asn Lys Ser Tyr
65 70

Leu Ile Asp Ala Met Leu Gly
85

Glu Ser Trp Asp Leu Phe Ile
100

Tyr Pro Tyr Asp Ile Pro Asp
115

Ser Ser Gly Thr Leu Glu Phe
130 135

Val Thr Gln Asn Gly Arg Ser
145 150

Ser Phe Phe Ser Arg Leu Asn
165

Ile Leu Leu
10

Asn Thr Ala
25

Leu Val Lys
40

Glu Leu Val

Arg Ile Leu

Asp Pro His
90

Glu Arg Ser
105

Tyr Ala Ser
120

Thr Ala Glu

Gly Ala Cys

Trp Leu Thr
170

Thr His Trp Ala

Thr Leu Cys Leu
30

Thr Met Ser Asp
45

Gln Ser Ile Ser
60

Asp Gly Arg Asn
75

Cys Asp Ala Phe

Asn Ala Phe Ser
110

Leu Arg Ser Ile
125

Gly Phe Thr Trp
140

Lys Arg Gly Ser

155

Lys Ser Gly Ser

- 108 -

Tyr
15

Gly

Asp

Met

Cys

Gln

95

Asn

Val

Thr

Ala

Ser
175

Ser

His

Gln

Gly

Thr

80

Tyr

Cys

Ala

Gly

Asp
160

Tyr

on
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Pro Thr

Tyr Ile

Leu Tyr
210

Gln Gln

225

Gln Ser

Ile Leu

Phe Lys

Ile Asp

290

Asn Asp
305

Pro Lys

Asn Val

Phe Ile

Leu Asn Val Thr Met Pro Asn
180 185

Trp Gly Ile His His Pro Ser
195 200

Ile Gln Glu Ser Gly Arg Val
215

Thr Ile Ile Pro Asn Ile Gly
230

Gly Arg Ile Ser Ile Tyr Trp
245

Met Ile Asn Ser Asn Gly Asn
260 265

Leu Lys Thr Gly Lys Ser Ser
275 280

Ile Cys Val Ser Glu Cys Ile
295

Lys Pro Phe Gln Asn Val Asn
310

Tyr Ile Arg Gln Asn Thr Leu
325

Pro Glu Lys Gln Thr Arg Gly
340 345

Glu Asn Gly Trp Glu Gly Met
355 360

Asn Lys Asn Phe Asp Lys Leu
190

Ser Asn Gln Glu Gln Thr Lys
205

Thr Val Ser Thr Lys Arg Ser
220

Ser Arg Pro Leu Val Arg Gly
235 240

Thr Ile Val Lys Pro Gly Asp
250 255

Leu Val Ala Pro Arg Gly Tyr
270

Val Met Arg Ser Asp Ala Pro
285

Thr Pro Asn Gly Ser Ile Ser
300

Lys Val Thr Tyr Gly Lys Cys
315 320

Lys Leu Ala Thr Gly Met Arg
330 335

Ile Phe Gly Ala Ile Ala Gly
350

Val Asp Gly Trp Tyr Gly Phe
365

- 109 -
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Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gln Ala

370

375

Thr Gln Ala Ala Ile Asp Gln Ile Asn Gly Lys

385

390

Glu Arg Thr Asn Glu Lys Phe His Gln

405

Val Glu Gly Arg Ile Gln Asp Leu Glu

420

Ile Asp Leu Trp Ser
435

Gln His Thr Ile Asp
450

Lys Thr Arg Arg Gln
465

Cys Phe Lys Ile Tyr
485

Arg Thr Gly Thr Tyr
500

Asn Arg Phe Gln Ile
515

Trp Ile Leu Trp Ile
530

Val Leu Leu Gly Phe
545

425

Tyr Asn Ala Glu

440

Leu Thr Asp Ala

455

Leu Arg Glu Asn

470

His Lys Cys Asp

Asp His Tyr Ile

505

Lys Gly Val Glu

520

Ser Phe Ala Ile

535

395

Ile Glu
410

Lys Tyr

Leu Leu

Glu Met

Ala Glu
475

Asn Ala

490

Tyr Arg

Leu Lys

Ser Cys

Ala Asp Leu Lys
380

Leu Asn Arg Val

Lys Glu Phe Ser
415

Val Glu Asp Thr
430

Val Ala Leu Glu
445

Asn Lys Leu Phe
460

Asp Met Gly Gly

Cys Ile Gly Ser
495

Asp Glu Ala Leu
510

Ser Gly Tyr Lys
525

Phe Leu Ile Cys
540

Ile Met Trp Ala Cys Gln Arg Gly Asn Ile

550

555

- 110 -

Ser

Ile
400

Glu

Lys

Asn

Glu

Gly
480

Ile

Asn

Asp

Val

Arg
560
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on

E501 10-1474011

Cys Asn Ile Cys Ile
565

<210> 17

<211> 2277

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(2277)

<400> 17

atg gag aga ata aaa gaa ctg aga gat ctg atg tta caa tcc cgc acc 48
Met Glu Arg Ile Lys Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr

1 5 10 15

cgc gag ata cta aca aaa act act gtg gac cac atg gcc ata atc aag 96
Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30

aaa tac aca tca gga aga caa gag aag aac cct gca ctt agg atg aaa 144
Lys Tyr Thr Ser Gly Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys
35 40 45

tgg atg atg gca atg aaa tac cca att aca gca gat aag agg ata atg 192
Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 60

gag atg att cct gag aga aat gaa cag gga caa acc ctt tgg agc aaa 240
Glu Met Ile Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Trp Ser Lys
65 70 75 80

acg aac gat gct ggc tca gac cgc gta atg gta tca cct ctg gca gtg 288
Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 90 95

aca tgg tgg aat agg aat gga cca aca acg agc aca att cat tat cca 336
Thr Trp Trp Asn Arg Asn Gly Pro Thr Thr Ser Thr Ile His Tyr Pro
100 105 110

aaa gtc tac aaa act tat ttt gaa aag gtt gaa aga ttg aaa cac gga 384
Lys Val Tyr Lys Thr Tyr Phe Glu Lys Val Glu Arg Leu Lys His Gly

-111 -



115

acc ttt ggc
Thr Phe Gly
130

gtt gat gta
Val Asp Val
145

gat gtg atc
Asp Val Ile

cta aca tcg
Leu Thr Ser

ctt cag gac
Leu Gln Asp
195

aga gag ttg
Arg Glu Leu
210

agc agt gta
Ser Ser Val
225

gag caa atg
Glu Gln Met

caa agt tta
Gln Ser Leu

tca gca gat
Ser Ala Asp
275

att ggt gga
Ile Gly Gly

cce
Pro

aac
Asn

atg
Met

gaa
Glu
180

tgce
Cys

gtc
Val

tac
Tyr

tac
Tyr

att
Ile
260

cca
Pro

ata
Ile

gtt cat
Val His

cct ggt
Pro Gly
150

gaa gtt
Glu Val
165

tca caa
Ser Gln

aaa att
Lys Ile

cga aaa
Arg Lys

att gaa
Ile Glu
230

acc cca
Thr Pro
245

att gca
Ile Ala

cta gca
Leu Ala

agg atg
Arg Met

ttt
Phe
135

cac
His

gtt
Val

cta
Leu

gct
Ala

aca
Thr
215

gtg
Val

gga
Gly

gce
Ala

tce
Ser

gta
Val

120

agg
Arg

gcg
Ala

ttc
Phe

aca
Thr

cce
Pro
200

agg
Arg

ttg
Leu

gga
Gly

cgg
Arg

cta
Leu
280

gac
Asp

aat
Asn

gac
Asp

cca
Pro

ata
Ile
185

ttg
Leu

ttc
Phe

cat
His

gaa
Glu

aac
Asn
265

ctg
Leu

atc
Ile

caa
Gln

ctce
Leu

aat
Asn
170

acc
Thr

atg
Met

ctce
Leu

ctg
Leu

gtt
Val
250

ata
Ile

gaa
Glu

ctt
Leu

gtc aag
Val Lys
140

agt gcc
Ser Ala
155

gaa gtg
Glu Val

aaa gag
Lys Glu

gta gca
Val Ala

cca gta
Pro Val
220

act cag
Thr Gln
235

aga aac
Arg Asn

gtg aga
Val Arg

atg tgc
Met Cys

aag cag
Lys Gln

125

ata
Ile

aaa
Lys

gga
Gly

aaa
Lys

tac
Tyr
205

gca
Ala

gga
Gly

gat
Asp

aga
Arg

cac
His
285

aat
Asn

aga
Arg

gaa
Glu

gce
Ala

aag
Lys
190

atg
Met

ggc
Gly

aca
Thr

gat
Asp

gcg
Ala
270

agt
Ser

cca
Pro

- 112 -

cga
Arg

gca
Ala

aga
Arg
175

gaa
Glu

cta
Leu

gga
Gly

tgce
Cys

att
Ile
255

aca
Thr

aca
Thr

aca
Thr

aga
Arg

caa
Gln
160

att
Ile

gaa
Glu

gaa
Glu

aca
Thr

tgg
Trp
240

gat
Asp

gta
Val

cag
Gln

gag
Glu

432

480

528

576

624

672

720

768

816

864

912
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gaa

290

caa

gct gtg

Glu Gln Ala Val

305

tca
Ser

tca
Ser

aaa
Lys

aga
Arg

ata
Ile
385

gce
Ala

gat
Asp

caa
Gln

tgg
Trp

cct
Pro

tca
Ser

gtc
Val

ata
Ile

gca
Ala
370

gta
Val

atg
Met

ttg
Leu

cte
Leu

gga
Gly
450

gac
Asp

ttc agc
Phe Ser

aag aga
Lys Arg
340

aga gtg
Arg Val
355

aca gcc
Thr Ala

agt ggg
Ser Gly

gtg ttt
Val Phe

aac ttt
Asn Phe
420

ttg agg
Leu Arg
435

att gaa
Ile Glu

atg acc
Met Thr

gat ata
Asp Ile
310

ttt ggt
Phe Gly
325

gaa gaa
Glu Glu

cat gag
His Glu

att atc
Ile Ile

aga gat
Arg Asp
390

tcg caa
Ser Gln
405

gtt aat
Val Asn

cat ttc
His Phe

cce atce
Pro Ile

cca agc
Pro Ser

295

tgc aaa
Cys Lys

gga ttc
Gly Phe

gaa atg
Glu Met

ggc tat
Gly Tyr
360

aga aag
Arg Lys
375

gaa caa
Glu Gln

gaa gat
Glu Asp

aga gca
Arg Ala

caa aaa
Gln Lys
440

gac aat
Asp Asn
455

acc gag

gca
Ala

acc
Thr

ctt
Leu
345

gaa
Glu

gca
Ala

tca
Ser

tgce
Cys

aat
Asn
425

gat
Asp

gta
Val

atg

gca
Ala

ttc
Phe
330

acg
Thr

gaa
Glu

acc
Thr

att
Ile

atg
Met
410

cag
Gln

gca
Ala

atg
Met

tca

Thr Glu Met Ser

atg
Met
315

aaa
Lys

ggc
Gly

ttc
Phe

aga
Arg

gct
Ala
395

ata
Ile

cgt
Arg

aaa
Lys

888
Gly

ttg

300

gga
Gly

aga
Arg

aac
Asn

aca
Thr

aga
Arg
380

gaa
Glu

aaa
Lys

ttg
Leu

gtg
Val

atg
Met
460

aga

ttg
Leu

aca
Thr

ctt
Leu

atg
Met
365

ttg
Leu

gca
Ala

gca
Ala

aac
Asn

ctt
Leu
445

att
Ile

gga

aga
Arg

agt
Ser

caa
Gln
350

gtc
Val

att
Ile

ata
Ile

gtt
Val

cce
Pro
430

ttc
Phe

gga
Gly

gtg

att
Ile

gga
Gly
335

aca
Thr

gga
Gly

caa
Gln

att
Ile

cga
Arg
415

atg
Met

caa
Gln

ata
Ile

aga

agc
Ser
320

tca
Ser

ttg
Leu

aga
Arg

ttg
Leu

gta
Val
400

ggc
Gly

cat
His

aat
Asn

ttg
Leu

gtc

Leu Arg Gly Val Arg Val
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960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440
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465

agc
Ser

agc
Ser

ctg
Leu

ata
Ile

gtg
Val
545

aaa
Lys

ttt
Phe

agc
Ser

aca
Thr

cct
Pro
625

aga

aaa
Lys

att
Ile

tce
Ser

att
Ile
530

ttg
Leu

att
Ile

gag
Glu

ggt
Gly

ttt
Phe
610

ccg
Pro

ggt

atg
Met

gac
Asp

cct
Pro
515

tat
Tyr

gtc
Val

cag
Gln

cca
Pro

ttc
Phe
595

gat
Asp

gaa
Glu

tcg

gga
Gly

cgt
Arg
500

gaa
Glu

tcg
Ser

aat
Asn

tgg
Trp

ttc
Phe
580

gta
Val

act
Thr

cag
Gln

gga

gtg
Val
485

ttt
Phe

gaa
Glu

tca
Ser

act
Thr

tca
Ser
565

caa
Gln

aga
Arg

gct
Ala

agt
Ser

atg

470

gat gag tac
Asp Glu Tyr

tta
Leu

gtc
Val

tca
Ser

tat
Tyr
550

cag
Gln

tce
Ser

acc
Thr

caa
Gln

agg
Arg
630

agg

Arg Gly Ser Gly Met Arg

aga
Arg

agt
Ser

atg
Met
535

caa
Gln

gac
Asp

ctg
Leu

ctg
Leu

ata
Ile
615

atg
Met

ata
Ile

gtt
Val

gaa
Glu
520

atg
Met

tgg
Trp

cce
Pro

gtc
Val

ttt
Phe
600

ata
Ile

cag
Gln

ctt
Leu

tce
Ser

cgg
Arg
505

aca
Thr

tgg
Trp

atc
Ile

aca
Thr

cct
Pro
585

cag
Gln

aaa
Lys

ttc
Phe

gta
Val

agc
Ser
490

gat
Asp

caa
Gln

gag
Glu

atc
Ile

atg
Met
570

agg
Arg

caa
Gln

ctce
Leu

tct
Ser

aga

475

act
Thr

caa
Gln

gga
Gly

att
Ile

agg
Arg
555

tta
Leu

gce
Ala

atg
Met

ctce
Leu

tct
Ser
635

ggc

gag
Glu

agg
Arg

acg
Thr

aat
Asn
540

aac
Asn

tac
Tyr

acc
Thr

cga
Arg

cct
Pro
620

ttg
Leu

aat

aga
Arg

gga
Gly

gaa
Glu
525

ggt
Gly

tgg
Trp

aat
Asn

aga
Arg

gat
Asp
605

ttt
Phe

act
Thr

tce

Arg Gly Asn Ser

gtg
Val

aac
Asn
510

aag
Lys

cce
Pro

gaa
Glu

aag
Lys

agc
Ser
590

gta
Val

gce
Ala

gtt
Val

cca
Pro

- 114 -

gtg
Val
495

ata
Ile

ctg
Leu

gaa
Glu

att
Ile

ata
Ile
575

caa
Gln

ctt
Leu

gct
Ala

aat
Asn

gtg
Val

480

gtg
Val

cta
Leu

aca
Thr

tca
Ser

gta
Val
560

gaa
Glu

tac
Tyr

gga
Gly

gct
Ala

gta
Val
640

ttc
Phe

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

on

=2
=

=]
=

5

10-1474011



aac tac aat aaa
Asn Tyr Asn Lys
660

ggt geg ctt act
Gly Ala Leu Thr
675

gct gtt cta aga
Ala Val Leu Arg
690

gge cca gca cta
Gly Pro Ala Leu
705

aaa gcc aat gta
Lys Ala Asn Val

cgg aaa cgt gac
Arg Lys Arg Asp
740

agg att cgg atg
Arg Ile Arg Met
755

<210> 18

<211> 759
<212> PRT
<213>

<220>

645

gcce

act

Ala Thr

gag

gac

Glu Asp

g88

ttt

Gly Phe

agc
Ser

cta
Leu
725

tct
Ser

gce
Ala

<221> misc_feature

<222>

<400> 18

(731)..(731)
<223> The 'Xaa' at location 731 stands for Val, or Ile.

atc
Ile
710

att
Ile

agc
Ser

atc
Ile

Influenza virus

aaa

agg

ctc

Lys Arg Leu

cca
Pro

ctc
Leu
695

aat
Asn

288
Gly

ata
Ile

aat
Asn

gat
Asp
680

att
Ile

gaa
Glu

caa
Gln

ctt
Leu

665

gaa
Glu

tta
Leu

cta
Leu

288
Gly

act
Thr
745

650

aca
Thr

ggt
Gly

ggt
Gly

agc
Ser

gac
Asp
730

gac
Asp

gtc ctc gga aag
Val Leu Gly Lys
670

acg gct gga gta
Thr Ala Gly Val
685

aaa gaa aac aag
Lys Glu Asn Lys
700

aaa ctt gca aaa
Lys Leu Ala Lys
715

rta gtg ttg gta
Xaa Val Leu Val

agc cag aca gcg
Ser Gln Thr Ala
750

655

gat
Asp

gaa
Glu

aga
Arg

ggg
Gly

atg
Met
735

acc
Thr

gca
Ala

tct
Ser

tat
Tyr

gag
Glu
720

aaa
Lys

aaa
Lys

Met Glu Arg Ile Lys Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr

- 115 -

2016

2064

2112

2160

2208

2256

2277
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Arg Glu Ile Leu Thr Lys Thr Thr Val
20 25

Lys Tyr Thr Ser Gly Arg Gln Glu Lys
35 40

Trp Met Met Ala Met Lys Tyr Pro Ile
50 55

Glu Met Ile Pro Glu Arg Asn Glu Gln
65 70

Thr Asn Asp Ala Gly Ser Asp Arg Val
85

Thr Trp Trp Asn Arg Asn Gly Pro Thr
100 105

Lys Val Tyr Lys Thr Tyr Phe Glu Lys
115 120

Thr Phe Gly Pro Val His Phe Arg Asn
130 135

Val Asp Val Asn Pro Gly His Ala Asp
145 150

Asp Val Ile Met Glu Val Val Phe Pro
165

Leu Thr Ser Glu Ser Gln Leu Thr Ile
180 185

Leu Gln Asp Cys Lys Ile Ala Pro Leu

10

Asp His

Asn Pro

Thr Ala

Gly Gln
75

Met Val
90

Thr Ser

Val Glu

Gln Val

Leu Ser
155

Asn Glu

170

Thr Lys

Met Val

Met Ala

Ala Leu
45

Asp Lys
60

Thr Leu

Ser Pro

Thr Ile

Arg Leu

125

Lys Ile
140

Ala Lys

Val Gly

Glu Lys

Ala Tyr

15

Ile Ile Lys
30

Arg Met Lys

Arg Ile Met

Trp Ser Lys
80

Leu Ala Val
95

His Tyr Pro
110

Lys His Gly

Arg Arg Arg

Glu Ala Gln
160

Ala Arg Ile
175

Lys Glu Glu
190

Met Leu Glu

- 116 -
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195 200 205

Arg Glu Leu Val Arg Lys Thr Arg Phe Leu Pro Val Ala Gly
210 215 220

Ser Ser Val Tyr Ile Glu Val Leu His Leu Thr Gln Gly Thr
225 230 235

Glu Gln Met Tyr Thr Pro Gly Gly Glu Val Arg Asn Asp Asp
245 250

Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala
260 265 270

Ser Ala Asp Pro Leu Ala Ser Leu Leu Glu Met Cys His Ser
275 280 285

Ile Gly Gly Ile Arg Met Val Asp Ile Leu Lys Gln Asn Pro
290 295 300

Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arg

305 310 315

Ser Ser Phe Ser Phe Gly Gly Phe Thr Phe Lys Arg Thr Ser

325 330

Ser Val Lys Arg Glu Glu Glu Met Leu Thr Gly Asn Leu Gln
340 345 350

Lys Ile Arg Val His Glu Gly Tyr Glu Glu Phe Thr Met Val
355 360 365

Arg Ala Thr Ala Ile Ile Arg Lys Ala Thr Arg Arg Leu Ile
370 375 380

Ile Val Ser Gly Arg Asp Glu GIn Ser Ile Ala Glu Ala Ile

- 117 -

Gly Thr

Cys Trp
240

Ile Asp

255

Thr Val

Thr GIn

Thr Glu

Ile Ser
320

Gly Ser

335

Thr Leu

Gly Arg

Gln Leu

Ile Val
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385

Ala

Asp

Gln

Trp

Pro
465

Ser

Ser

Leu

Ile

Val
545

Lys

Phe

Met Val

Leu Asn

Leu Leu
435

Gly Ile
450

Asp Met

Lys Met

Ile Asp

Ser Pro
515

Ile Tyr
530

Leu Val

Ile Gln

Glu Pro

390

Phe Ser Gln Glu Asp Cys

405

Phe Val Asn Arg Ala Asn

420

Arg His Phe Gln Lys Asp

Glu Pro Ile Asp Asn Val

455

Thr Pro Ser Thr Glu Met

470

Gly Val Asp Glu Tyr Ser

485

Arg Phe Leu Arg Val Arg

500

Glu Glu Val Ser Glu Thr

Ser Ser Ser Met Met Trp

535

Asn Thr Tyr Gln Trp Ile

550

Trp Ser Gln Asp Pro Thr

565

Phe GIln Ser Leu Val Pro

580

Met
410

Gln

Ala

Met

Ser

Ser

490

Asp

Gln

Glu

Ile

Met
570

Arg

395

Ile Lys Ala Val

Arg Leu Asn Pro
430

Lys Val Leu Phe
445

Gly Met Ile Gly
460

Leu Arg Gly Val
475

Thr Glu Arg Val

Gln Arg Gly Asn
510

Gly Thr Glu Lys
525

Ile Asn Gly Pro
540

Arg Asn Trp Glu

555

Leu Tyr Asn Lys

Ala Thr Arg Ser
590

- 118 -

400

Arg Gly

415

Met His

Gln Asn

Ile Leu

Arg Val
480

Val Val

495

Ile Leu

Leu Thr

Glu Ser

Ile Val
560

Ile Glu
575

Gln Tyr
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Ser Gly Phe Val Arg Thr Leu Phe Gln Gln
595 600

Thr Phe Asp Thr Ala Gln Ile Ile Lys Leu
610 615

Pro Pro Glu Gln Ser Arg Met Gln Phe Ser
625 630

Arg Gly Ser Gly Met Arg Ile Leu Val Arg
645 650

Asn Tyr Asn Lys Ala Thr Lys Arg Leu Thr
660 665

Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly
675 630

Ala Val Leu Arg Gly Phe Leu Ile Leu Gly
690 695

Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser
705 710

Lys Ala Asn Val Leu Ile Gly Gln Gly Asp
725 730

Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp
740 745

Arg Ile Arg Met Ala Ile Asn
755

<210> 19
<211> 2274
<212> DNA

Met Arg Asp Val
605

Leu Pro Phe Ala
620

Ser Leu Thr Val
635

Gly Asn Ser Pro

Val Leu Gly Lys
670

Thr Ala Gly Val
685

Lys Glu Asn Lys
700

Lys Leu Ala Lys
715

Xaa Val Leu Val

Ser GIln Thr Ala
750

- 119 -

Leu

Ala

Asn

Val
655

Asp

Glu

Arg

Gly

Met
735

Thr

Gly

Ala

Val
640

Phe

Ala

Ser

Tyr

Glu
720

Lys

Lys

on

=2
=

£ol

10-1474011



<213>

<220>
<221>
<222>

<400>
atg gat
Met Asp
1

gct ata
Ala Ile

gga aca
Gly Thr

tat tca
Tyr Ser
50

caa ctt
Gln Leu
65

ggg tac
Gly Tyr

gaa tcc
Glu Ser

gtg att
Val Ile

tat gat
Tyr Asp
130

aat acg

Influenza virus

CDS
(..

19
gtc
Val

agc
Ser

288
Gly
35

gaa
Glu

aat
Asn

gce
Ala

cat
His

cag
Gln
115

tgg
Trp

att

(2274)

aat

CcCg

act

Asn Pro Thr

aca

5

aca

ttc

Thr Thr Phe

20

aca

gga

tac

Thr Gly Tyr

aaa
Lys

cca
Pro

caa
Gln

cce
Pro
100

cag
Gln

acc
Thr

gaa

2gg
Gly

atc
Ile

aca
Thr
85

gga
Gly

aca
Thr

ttg

aaa
Lys

gat
Asp
70

gat
Asp

atc
Ile

aga
Arg

aat

cta ctt
Leu Leu

cct tat
Pro Tyr

acc atg
Thr Met
40

tgg aca
Trp Thr
55

gga cca
Gly Pro

tgt gta
Cys Val

ttt gaa
Phe Glu

gtg gac
Val Asp
120

agg aat

Leu Asn Arg Asn

gta

ttc

135

aga tca

ttc
Phe

act
Thr
25

gat
Asp

aca
Thr

ctt
Leu

ttg
Leu

aat
Asn
105

aaa
Lys

caa
Gln

aat

tta
Leu
10

gga
Gly

act
Thr

aac
Asn

cct
Pro

gaa
Glu
90

tcg
Ser

cta
Leu

cct
Pro

ggt

aag
Lys

gat
Asp

gtc
Val

act
Thr

gaa
Glu
75

gca
Ala

tgt
Cys

aca
Thr

gce
Ala

ctg

gtg
Val

cct
Pro

aac
Asn

gag
Glu
60

gac
Asp

atg
Met

ctt
Leu

caa
Gln

gca
Ala
140

act

cca gcg caa
Pro Ala Gln
15

cce tac agt
Pro Tyr Ser
30

aga aca cac
Arg Thr His
45

att gga gca
Ile Gly Ala

aat gaa cca
Asn Glu Pro

gcet tte ctt
Ala Phe Leu
95

gaa acg atg
Glu Thr Met
110

gge cga caa
Gly Arg Gln
125

aca gca ctt
Thr Ala Leu

tcc aat gaa

-120 -

aat
Asn

cat
His

caa
Gln

cca
Pro

agt
Ser
80

gaa
Glu

gag
Glu

act
Thr

gct
Ala

tcg

on
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96

144

192

240

288

336

384

432

480



Asn Thr Ile Glu Val

145

ggg aga ttg atg
Gly Arg Leu Met

gaa

gaa atg

gaa

Glu Glu Met Glu

gac
Asp

aaa
Lys

aac
Asn
225

atc
Ile

aca
Thr

gtt
Val

atg
Met

gac
Asp
305

atg
Met

aac atg
Asn Met
195

caa cga
Gln Arg
210

aca atg
Thr Met

gct acc
Ala Thr

cta gcc
Leu Ala

ggc ggt
Gly Gly
275

atg act
Met Thr
290

aat acc
Asn Thr

atc aca
Ile Thr

180

aca
Thr

tta
Leu

acc
Thr

cca
Pro

cga
Arg
260

aat
Asn

aat
Asn

aaa
Lys

tac
Tyr

gac
Asp
165

ata
Ile

aag
Lys

aac
Asn

aag
Lys

g88
Gly
245

aga
Arg

gag
Glu

tce
Ser

tgg
Trp

ata

Phe Arg Ser

150

ttc
Phe

aca
Thr

aga
Arg

aga
Arg

gac
Asp
230

atg
Met

ata
Ile

aaa
Lys

caa
Gln

aat
Asn
310

act

ctc
Leu

aca
Thr

atg
Met

aag
Lys
215

gct
Ala

cag
Gln

tgt
Cys

aag
Lys

gac
Asp
295

gaa
Glu

aga

aaa
Lys

cac
His

gta
Val
200

agc
Ser

gag
Glu

ata
Ile

gaa
Glu

gce
Ala
280

act
Thr

aat
Asn

aac

Asn Gly Leu Thr

gat
Asp

ttc
Phe
185

aca
Thr

tat
Tyr

aga
Arg

aga
Arg

aag
Lys
265

aaa
Lys

gaa
Glu

cag
Gln

cag

gtc
Val
170

caa
Gln

cag
Gln

cta
Leu

g8g
Gly

g8g
Gly
250

ctt
Leu

ctg
Leu

ctc
Leu

aac
Asn

Ccca

155

atg
Met

cgg
Arg

aga
Arg

atc
Ile

aaa
Lys
235

ttt
Phe

gaa
Glu

gct
Ala

tce
Ser

cca
Pro
315

gag
Glu

aag
Lys

acc
Thr

aga
Arg
220

ttg
Leu

gta
Val

caa
Gln

aat
Asn

ttc
Phe
300

cgc
Arg

Ser

tce
Ser

aga
Arg

ata
Ile
205

aca
Thr

aaa
Lys

tat
Tyr

tca
Ser

gtc
Val
285

acc
Thr

ata
Ile

gaa tgg ttc
Ile Thr Arg Asn Gln Pro Glu Trp Phe

Asn Glu Ser

atg
Met

aga
Arg
190

g88
Gly

tta
Leu

cga
Arg

ttt
Phe

gga
Gly
270

gtc
Val

atc
Ile

ttc
Phe

aga

aac
Asn
175

gta
Val

aag
Lys

acc
Thr

cga
Arg

gtt
Val
255

ttg
Leu

aga
Arg

act
Thr

ctg
Leu

aat

160

aag
Lys

aga
Arg

aaa
Lys

cta
Leu

gca
Ala
240

gaa
Glu

cca
Pro

aaa
Lys

888
Gly

gca
Ala
320

gtt

Arg Asn Val

-121 -

528

576

624

672

720

768

816

864

912

960

1008
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cta
Leu

aaa
Lys

cca
Pro

aca
Thr
385

gct
Ala

act
Thr

aag
Lys

ttg
Leu

aga
Arg
465

aaa
Lys

tac
Tyr

agc att
Ser Ile

gga tat
Gly Tyr
355

gca gaa
Ala Glu
370

aaa aag
Lys Lys

tca ctg
Ser Leu

gtg ctg
Val Leu

acc aca
Thr Thr
435

ata gtg
Ile Val
450

ttc tat
Phe Tyr

tcc tac
Ser Tyr

cgg tat
Arg Tyr

gca
Ala
340

atg
Met

atg
Met

aaa
Lys

agt
Ser

ggt
Gly
420

tac
Tyr

aat
Asn

aga
Arg

ata
Ile

ggt
Gly

325

ccg
Pro

ttt
Phe

cta
Leu

att
Ile

cct
Pro
405

gta
Val

tgg
Trp

gcg
Ala

act
Thr

aat

att
Ile

gaa
Glu

gca
Ala

gaa
Glu
390

ggc
Gly

tce
Ser

tgg
Trp

cct
Pro

tgce
Cys
470

aga

atg
Met

agc
Ser

agc
Ser
375

aag
Lys

atg
Met

ata
Ile

gat
Asp

aat
Asn
455

aaa
Lys

act

Asn Arg Thr

485

ttt

gta

gcce

Phe Val Ala

ttc tca
Phe Ser
345

aaa agt
Lys Ser
360

att gac
Ile Asp

ata cga
Ile Arg

atg atg
Met Met

tta aac
Leu Asn
425

ggt ctg
Gly Leu
440

cat gaa
His Glu

ctg gtc
Leu Val

gga aca
Gly Thr

aat ttc
Asn Phe

330

aat
Asn

atg
Met

cta
Leu

cca
Pro

gga
Gly
410

ctg
Leu

caa
Gln

gga
Gly

g8g
Gly

ttc
Phe
490

agc
Ser

aaa
Lys

aaa
Lys

aaa
Lys

ctt
Leu
395

atg
Met

ggc
Gly

tca
Ser

ata
Ile

atc
Ile
475

gaa
Glu

atg
Met

atg
Met

ttg
Leu

tat
Tyr
380

ctg
Leu

ttc
Phe

cag
Gln

tce
Ser

caa
Gln
460

aac
Asn

ttc
Phe

gaa
Glu

gca
Ala

aga
Arg
365

ttc
Phe

gtt
Val

aac
Asn

agg
Arg

gat
Asp
445

gct
Ala

atg
Met

aca
Thr

cta
Leu

aga
Arg
350

act
Thr

aat
Asn

gac
Asp

atg
Met

aaa
Lys
430

gac
Asp

gga
Gly

agc
Ser

agc
Ser

cce
Pro

- 122 -

335

ctg
Leu

caa
Gln

gat
Asp

ggg
Gly

ttg
Leu
415

tac
Tyr

ttt
Phe

gta
Val

aaa
Lys

ttt
Phe
495

agt
Ser

g88
Gly

ata
Ile

tca
Ser

act
Thr
400

agc
Ser

aca
Thr

gct
Ala

gac
Asp

aag
Lys
480

ttc
Phe

ttt
Phe

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

on

=2
=

=]
=

5

10-1474011



888
Gly

gtc
Val

caa
Gln
545

tgce
Cys

aag
Lys

gat
Asp

gtc
Val

tgce
Cys
625

aac
Asn

tat
Tyr

tce
Ser

gtt
Val

atc
Ile
530

atg
Met

cat
His

aaa
Lys

2gg
Gly

tgt
Cys
610

aat
Asn

agt
Ser

gat
Asp

ata
Ile

500

tcc gga ata
Ser Gly Ile
515

aaa aac aac
Lys Asn Asn

gca ctc caa
Ala Leu Gln

aga ggt gat
Arg Gly Asp
565

ctg tgg gaa
Leu Trp Glu
580

ggt cca aac
Gly Pro Asn
595

tta aaa tgg
Leu Lys Trp

cca ttg aat
Pro Leu Asn

gca gta gta
Ala Val Val
645

gct gtt geca
Ala Val Ala
660

ttg aac aca
Leu Asn Thr

aat gaa
Asn Glu

atg ata
Met Ile
535

ctc tte
Leu Phe
550

acc cag
Thr Gln

cag act
Gln Thr

cta tat
Leu Tyr

gag cta
Glu Leu
615

cct tte
Pro Phe
630

atg cct
Met Pro

aca aca
Thr Thr

agc caa
Ser Gln

tct
Ser
520

aat
Asn

att
Ile

ata
Ile

cga
Arg

aac
Asn
600

atg
Met

gtt
Val

gcg
Ala

cat
His

agg
Arg

505

gca
Ala

aat
Asn

aag
Lys

caa
Gln

tca
Ser
585

atc
Ile

gat
Asp

agt
Ser

cat
His

tct
Ser
665

gga
Gly

gac
Asp

gat
Asp

gat
Asp

acc
Thr
570

aag
Lys

aga
Arg

gaa
Glu

cac
His

ggc
Gly
650

tgg
Trp

ata
Ile

atg
Met

cte
Leu

tat
Tyr
555

aga
Arg

act
Thr

aac
Asn

gat
Asp

aaa
Lys
635

cct
Pro

atc
Ile

ctce

agc
Ser

ggt
Gly
540

cgg
Arg

aga
Arg

ggt
Gly

cta
Leu

tat
Tyr
620

gaa
Glu

gce
Ala

cce
Pro

gaa

att
Ile
525

cct
Pro

tac
Tyr

tct
Ser

cta
Leu

cac
His
605

aag
Lys

att
Ile

aaa
Lys

aag
Lys

gat

510

gga
Gly

gce
Ala

aca
Thr

ttt
Phe

ctg
Leu
590

atc
Ile

g8g
Gly

gaa
Glu

agc
Ser

agg
Arg
670

gag

gtg
Val

acg
Thr

tac
Tyr

gag
Glu
575

gta
Val

ccg
Pro

agg
Arg

tca
Ser

atg
Met
655

aac
Asn

cag

Leu Glu Asp Glu Gln
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aca
Thr

gca
Ala

cgg
Arg
560

ttg
Leu

tca
Ser

gaa
Glu

cta
Leu

gtc
Val
640

gag
Glu

cgg
Arg

atg
Met

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064
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675

tat cag aaa tgc tgc
Tyr Gln Lys Cys Cys
690

tac aga aga cca gtc
Tyr Arg Arg Pro Val
705

agg gcc cge att gat
Arg Ala Arg Ile Asp
725

aag gat gag ttc gct
Lys Asp Glu Phe Ala
740

ctc aga cgg caa aaa
Leu Arg Arg Gln Lys
755

<210> 20

<211> 757
<212> PRT
<213>

<400> 20

Met Asp Val Asn Pro
1 5

Ala Ile Ser Thr Thr
20

aac
Asn

gga
Gly
710

gca
Ala

gag
Glu

tag

Influenza virus

Thr

Phe

Gly Thr Gly Thr Gly Tyr

35

Tyr Ser Glu Lys Gly Lys

50

ctg

680

ttt

gaa

Leu Phe Glu

695

att
Ile

cga
Arg

atc

tct
Ser

att

agt
Ser

gac

Ile Asp

atg

aag

Ile Met Lys

745

aaa ttc ttc
Lys Phe Phe

atg gtt gag

Met

ttc

Phe Glu Ser

730

atc tgt tcc
Ile Cys Ser

Val
715

gaa

685

cce
Pro

agc agc tca
Ser Ser Ser
700

atg gtg tcc
Met Val Ser
720

gcce

Glu Ala

tet cgg ata aag
Arg Ile Lys

735

gga
Gly

acc
Thr

att gaa gag
Ile Glu Glu
750

Leu Leu Phe Leu Lys Val Pro Ala Gln Asn

10

15

Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His

25

30

Thr Met Asp Thr Val Asn Arg Thr His Gln

40

45

Trp Thr Thr Asn Thr Glu Ile Gly Ala Pro

55

60
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2112

2160

2208

2256

2274
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Gln Leu Asn Pro Ile Asp Gly Pro Leu
65 70

Gly Tyr Ala Gln Thr Asp Cys Val Leu
85

Glu Ser His Pro Gly Ile Phe Glu Asn
100 105

Val Ile Gln Gln Thr Arg Val Asp Lys
115 120

Tyr Asp Trp Thr Leu Asn Arg Asn Gln
130 135

Asn Thr Ile Glu Val Phe Arg Ser Asn
145 150

Gly Arg Leu Met Asp Phe Leu Lys Asp
165

Glu Glu Met Glu Ile Thr Thr His Phe
180 185

Asp Asn Met Thr Lys Arg Met Val Thr
195 200

Lys Gln Arg Leu Asn Arg Lys Ser Tyr
210 215

Asn Thr Met Thr Lys Asp Ala Glu Arg
225 230

Ile Ala Thr Pro Gly Met GIn Ile Arg
245

Pro Glu Asp Asn Glu
75

Glu Ala Met Ala Phe
90

Ser Cys Leu Glu Thr
110

Leu Thr Gln Gly Arg
125

Pro Ala Ala Thr Ala
140

Gly Leu Thr Ser Asn
155

Val Met Glu Ser Met
170

Gln Arg Lys Arg Arg
190

Gln Arg Thr Ile Gly
205

Leu Ile Arg Thr Leu
220

Gly Lys Leu Lys Arg
235

Gly Phe Val Tyr Phe
250

- 125 -

Pro Ser
80

Leu Glu
95

Met Glu

GIn Thr

Leu Ala

Glu Ser
160

Asn Lys
175

Val Arg

Lys Lys

Thr Leu

Arg Ala
240

Val Glu
255
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Thr

Val

Met

Asp
305

Met

Leu

Lys

Pro

Thr
385

Ala

Thr

Lys

Leu Ala Arg Arg Ile Cys Glu Lys

260

265

Gly Gly Asn Glu Lys Lys Ala Lys

275

Met Thr
290

Asn Thr

Ile Thr

Ser Ile

Gly Tyr
355

Ala Glu
370

Lys Lys

Ser Leu

Val Leu

Thr Thr
435

280

Asn Ser Gln Asp Thr
295

Lys Trp Asn Glu Asn
310

Tyr Ile Thr Arg Asn
325

Ala Pro Ile Met Phe
340

Met Phe Glu Ser Lys
360

Met Leu Ala Ser Ile
375

Lys Ile Glu Lys Ile
390

Ser Pro Gly Met Met
405

Gly Val Ser Ile Leu
420

Glu

Gln

Gln

Ser

345

Ser

Asp

Arg

Met

Asn
425

Leu Glu

Leu Ala

Leu Ser

Asn Pro
315

Pro Glu

330

Asn Lys

Met Lys

Leu Lys

Pro Leu
395

Gly Met
410

Leu Gly

Tyr Trp Trp Asp Gly Leu Gln Ser

440

Gln

Asn

Phe

300

Arg

Trp

Met

Leu

Tyr

380

Leu

Phe

Gln

Ser

Ser Gly Leu Pro
270

Val Val Arg Lys
285

Thr Ile Thr Gly

Ile Phe Leu Ala

320

Phe Arg Asn Val
335

Ala Arg Leu Gly
350

Arg Thr Gln Ile
365

Phe Asn Asp Ser

Val Asp Gly Thr
400

Asn Met Leu Ser
415

Arg Lys Tyr Thr
430

Asp Asp Phe Ala
445
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on

£501 10-1474011

Leu Ile Val Asn Ala Pro Asn His Glu Gly Ile Gln Ala Gly Val Asp
450 455 460

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile Asn Met Ser Lys Lys
465 470 475 480

Lys Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe
485 490 495

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe
500 505 510

Gly Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525

Val Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Gly Pro Ala Thr Ala
530 535 540

Gln Met Ala Leu Gln Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg
545 550 555 560

Cys His Arg Gly Asp Thr Gln Ile Gln Thr Arg Arg Ser Phe Glu Leu
565 570 575

Lys Lys Leu Trp Glu Gln Thr Arg Ser Lys Thr Gly Leu Leu Val Ser
580 585 590

Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Ile Pro Glu
595 600 605

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Lys Gly Arg Leu
610 615 620

Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu Ser Val
625 630 635 640
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Asn Ser Ala Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu
645 650 655

Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670

Ser Ile Leu Asn Thr Ser Gln Arg Gly Ile Leu Glu Asp Glu Gln Met
675 680 685

Tyr Gln Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser
690 695 700

Tyr Arg Arg Pro Val Gly Ile Ser Ser Met Val Glu Ala Met Val Ser
705 710 715 720

Arg Ala Arg Ile Asp Ala Arg Ile Asp Phe Glu Ser Gly Arg Ile Lys
725 730 735

Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu
740 745 750

Leu Arg Arg Gln Lys
755

<210> 21

<211> 2151

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(2151)

<400> 21

atg gaa gac ttt gtg cga cag tgc ttc aat cca atg atc gtc gag ctt
Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu Leu
1 5 10 15

gcg gaa aag gca atg aaa gaa tat gga gag aac ccg aaa atc gaa aca
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Ala Glu Lys

aac
Asn

tcg
Ser

tct
Ser
65

g88g
Gly

acc
Thr

aag
Lys

ata
Ile

atc
Ile
145

tat
Tyr

act
Thr

cag
Gln

aaa
Lys

gat
Asp
50

ggt
Gly

aga
Arg

aca
Thr

gag
Glu

tac
Tyr
130

cac
His

act
Thr

ata
Ile

tce
Ser

ttt
Phe
35

ttt
Phe

gac
Asp

gat
Asp

aga
Arg

aac
Asn
115

tac
Tyr

att
Ile

ctt
Leu

aga
Arg

gag

Ala
20

gca
Ala

cac
His

cca
Pro

cga
Arg

gct
Ala
100

aga
Arg

ctg
Leu

ttc
Phe

gat
Asp

caa
Gln
180

aga

Met

gca
Ala

ttt
Phe

aat
Asn

aca
Thr
85

gaa
Glu

ttt
Phe

gag
Glu

tca
Ser

gaa
Glu
165

gaa
Glu

ggc

Lys Glu Tyr

ata
Ile

att
Ile

gct
Ala
70

atg
Met

aaa
Lys

gtt
Val

aag
Lys

ttt
Phe
150

gag
Glu

atg
Met

gaa

tgce
Cys

aat
Asn
55

ctt
Leu

gca
Ala

cct
Pro

gaa
Glu

gce
Ala
135

aca
Thr

agt
Ser

gce
Ala

gag

act
Thr
40

gaa
Glu

ttg
Leu

tgg
Trp

aaa
Lys

att
Ile
120

aac
Asn

gga
Gly

aga
Arg

agt
Ser

aca

Glu Arg Gly Glu Glu Thr

Gly Glu Asn Pro

25

cac
His

ctg
Leu

aaa
Lys

aca
Thr

ttt
Phe
105

ggt
Gly

aaa
Lys

gag
Glu

gce
Ala

aga
Arg
185

att

ttg
Leu

ggt
Gly

cac
His

gta
Val
90

ctt
Leu

gtg
Val

ata
Ile

gaa
Glu

agg
Arg
170

ggc
Gly

gaa

gaa
Glu

gag
Glu

aga
Arg
75

gta
Val

cca
Pro

aca
Thr

aag
Lys

atg
Met
155

atc
Ile

ctc

gtc
Val

tca
Ser
60

ttt
Phe

aac
Asn

gat
Asp

agg
Arg

tct
Ser
140

gct
Ala

aag
Lys

tgg

Lys

tgc
Cys
45

gtg
Val

gaa
Glu

agc
Ser

tta
Leu

aga
Arg
125

gag
Glu

aca
Thr

acc
Thr

gat

Leu Trp Asp

gaa aga ttt
Ile Glu Glu Arg Phe Glu

Ile Glu Thr

30

ttc
Phe

gtc
Val

atc
Ile

atc
Ile

tac
Tyr
110

gaa
Glu

aaa
Lys

aaa
Lys

aga
Arg

tce
Ser
190

gaa

-129 -

atg
Met

ata
Ile

att
Ile

tgce
Cys
95

gac
Asp

gtt
Val

aca
Thr

gcg
Ala

cta
Leu
175

ttt
Phe

atc
Ile

tac
Tyr

gag
Glu

gag
Glu
80

aac
Asn

tat
Tyr

cac
His

cat
His

gac
Asp
160

ttc
Phe

cgt
Arg

aca
Thr

144

192

240

288

336

384

432

480

528

576

624
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888
Gly

agc
Ser
225

tgce
Cys

atc
Ile

ggt
Gly

aaa
Lys

tat
Tyr
305

agt
Ser

act
Thr

agg
Arg

gca
Ala

acg
Thr
210

ctt
Leu

att
Ile

gaa
Glu

cca
Pro

ctg
Leu
290

gat
Asp

att
Ile

tgg
Trp

acc
Thr

cta

195

atg
Met

gaa
Glu

gag
Glu

cca
Pro

cce
Pro
275

agc
Ser

gca
Ala

gtt
Val

aag
Lys

cce
Pro
355

ggt

cge
Arg

aat
Asn

agt
Ser

ttt
Phe
260

tgce
Cys

att
Ile

atc
Ile

aaa
Lys

caa
Gln
340

aag
Lys

gaa

Leu Gly Glu

aag
Lys

ttt
Phe

aag
Lys
245

tca
Ser

cat
His

gag
Glu

aaa
Lys

cca
Pro
325

gta
Val

acc
Thr

aat

ctt
Leu

aga
Arg
230

ctt
Leu

aag
Lys

cag
Gln

gac
Asp

tgce
Cys
310

cat
His

tta
Leu

aag
Lys

atg

gce
Ala
215

gtc
Val

tct
Ser

aca
Thr

cga
Arg

cca
Pro
295

atg
Met

gaa
Glu

gaa
Glu

aat
Asn

gca

Asn Met Ala

200

aat
Asn

tat
Tyr

caa
Gln

aca
Thr

tct
Ser
280

agt
Ser

aaa
Lys

aag
Lys

gaa
Glu

atg
Met
360

cca
Pro

tac
Tyr

gtg
Val

atg
Met

cce
Pro
265

aaa
Lys

cac
His

act
Thr

ggt
Gly

ata
Ile
345

aaa
Lys

gag
Glu

agt
Ser

gat
Asp

tce
Ser
250

cga
Arg

ttc
Phe

gag
Glu

ttc
Phe

ata
Ile
330

caa
Gln

aaa
Lys

aaa
Lys

ctc
Leu

gga
Gly
235

aaa
Lys

cca
Pro

ttg
Leu

gga
Gly

ttt
Phe
315

aac
Asn

gac
Asp

aca
Thr

gtg
Val

cca
Pro
220

ttc
Phe

gaa
Glu

ctce
Leu

cta
Leu

gag
Glu
300

gga
Gly

ccg
Pro

ctt
Leu

agc
Ser

gat
Asp

205

ccg
Pro

gaa
Glu

gta
Val

aaa
Lys

atg
Met
285

gga
Gly

tgg
Trp

aac
Asn

gag
Glu

caa
Gln
365

ttt

aac

ttc

tce

Asn Phe Ser

ccg
Pro

aat
Asn

atg
Met
270

gat
Asp

ata
Ile

aaa
Lys

tat
Tyr

aac
Asn
350

ttg
Leu

gag

aac
Asn

gce
Ala
255

cca
Pro

gct
Ala

cca
Pro

gag
Glu

ctce
Leu
335

gaa
Glu

aaa
Lys

gat

ggc
Gly
240

aga
Arg

ggt
Gly

ctg
Leu

cta
Leu

cce
Pro
320

caa
Gln

gaa
Glu

tgg
Trp

tgt

Phe Glu Asp Cys
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672

720

768

816

864

912

960

1008

1056

1104

1152
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aaa
Lys
385

agg
Arg

ctg
Leu

gce
Ala

gag
Glu

atc
Ile
465

caa
Gln

aaa
Lys

aat
Asn

gat
Asp

att

370

gac
Asp

tct
Ser

aca
Thr

cca
Pro

att
Ile
450

aac
Asn

tta
Leu

aca
Thr

gat
Asp

cca
Pro
530

gga

atc
Ile

ctt
Leu

gat
Asp

ata
Ile
435

tce
Ser

act
Thr

att
Ile

aat
Asn

act
Thr
515

aga
Arg

gac

aat gat
Asn Asp

gca agt
Ala Ser
405

tca agc
Ser Ser
420

gaa tac
Glu Tyr

cat tgt
His Cys

gct cta
Ala Leu

ccg atg
Pro Met
485

tta tat
Leu Tyr
500

gac gtg
Asp Val

ttt gag
Phe Glu

atg ctt

Ile Gly Asp Met Leu

tta

375

aaa

caa

tat

Leu Lys Gln Tyr

390

tgg
Trp

tgg
Trp

att
Ile

aga

att
Ile

ata
Ile

gcg
Ala

gca

caa
Gln

gag
Glu

agc
Ser
440

aca

Arg Ala Thr

ctc
Leu
470

ata
Ile

gga
Gly

gtg
Val

cca
Pro

cta
Leu

455

aat
Asn

agt
Ser

ttc
Phe

aac
Asn

cac
His
535

aga
Arg

gca
Ala

aaa
Lys

ata
Ile

ttt
Phe
520

aaa
Lys

act
Thr

agt
Ser

ctce
Leu
425

atg
Met

gaa
Glu

tce
Ser

tgce
Cys

ata
Ile
505

gta
Val

tgg
Trp

gct
Ala

gac
Asp

gag
Glu
410

gat
Asp

agg
Arg

tat
Tyr

tgt
Cys

agg
Arg
490

aag
Lys

agt
Ser

gaa
Glu

gta

agt
Ser
395

ttc
Phe

gaa
Glu

aga
Arg

ata
Ile

gct
Ala
475

acc
Thr

gga
Gly

atg
Met

aaa
Lys

ggt

380

gat
Asp

aac
Asn

att
Ile

aat
Asn

atg
Met
460

gcg
Ala

aaa
Lys

agg
Arg

gaa
Glu

tac
Tyr
540

caa

gag
Glu

aaa
Lys

g88
Gly

tat
Tyr
445

aaa
Lys

atg
Met

gaa
Glu

tce
Ser

ttt
Phe
525

tgce
Cys

gtg

cca
Pro

gct
Ala

gag
Glu
430

ttt
Phe

gga
Gly

gat
Asp

g8g
Gly

cat
His
510

tct
Ser

gtt
Val

tca

Val Gly Gln Val Ser
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gaa
Glu

tgt
Cys
415

gat
Asp

act
Thr

gtg
Val

gaa
Glu

aga
Arg
495

tta
Leu

ctc
Leu

cta
Leu

aga
Arg

aca
Thr
400

gag
Glu

gtc
Val

gct
Ala

tac
Tyr

ttt
Phe
480

agg
Arg

aga
Arg

act
Thr

gaa
Glu

cce
Pro

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680
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545

atg ttt ttg
Met Phe Leu

tgg gga atg
Trp Gly Met

gaa agc atg
Glu Ser Met
595

aaa gaa ttt
Lys Glu Phe
610

ccc aaa gga
Pro Lys Gly
625

tta gca aaa
Leu Ala Lys

ggg ttt tca
Gly Phe Ser

agg gat gac
Arg Asp Asp
675

tca att gag
Ser Ile Glu
690

tct tgg ttc
Ser Trp Phe
705

<210> 22
<211> 716

tat
Tyr

gaa
Glu
580

atc
Ile

ttt
Phe

gtg
Val

tct
Ser

gct
Ala
660

ctg
Leu

gag
Glu

aac
Asn

gta

550

agg

aca

aat

Val Arg Thr Asn

565

atg
Met

gaa
Glu

gag
Glu

gaa
Glu

gtg
Val
645

gaa
Glu

gaa
Glu

tgce
Cys

tce
Ser

agg
Arg

gct
Ala

aac
Asn

gag
Glu
630

ttt
Phe

tct
Ser

cct
Pro

ctg
Leu

ttc
Phe
710

cge
Arg

gag
Glu

aaa
Lys
615

ggc
Gly

aac
Asn

agg
Arg

gga
Gly

att
Ile
695

ctt
Leu

tgc
Cys

tce
Ser
600

tca
Ser

tca
Ser

agt
Ser

aaa
Lys

acc
Thr
630

aat
Asn

aca
Thr

gga
Gly

ctc
Leu
585

tca
Ser

gag
Glu

atc
Ile

tta
Leu

tta
Leu
665

ttt
Phe

gat
Asp

cat
His

acc
Thr
570

ctt
Leu

gtc
Val

aca
Thr

g88
Gly

tat
Tyr
650

ctt
Leu

gat
Asp

cce
Pro

gca
Ala

555

tect
Ser

cag
Gln

aaa
Lys

tgg
Trp

aag
Lys
635

gca
Ala

ctc
Leu

att
Ile

tgg
Trp

ctg
Leu
715

aaa
Lys

tct
Ser

gaa
Glu

cct
Pro
620

gtt
Val

tct
Ser

att
Ile

888
Gly

gtt
Val
700

aag
Lys

att
Ile

ctg
Leu

aag
Lys
605

ata
Ile

tgce
Cys

cca
Pro

gtt
Val

888
Gly
685

ttg
Leu

tag

aaa atg
Lys Met
575

caa cag
Gln Gln
590

gac atg
Asp Met

gga gag
Gly Glu

agg acc
Arg Thr

caa ctg
Gln Leu
655

cag gct
Gln Ala
670

tta tat
Leu Tyr

ctt aat
Leu Asn

- 132 -

560

aaa
Lys

att
Ile

acc
Thr

tece
Ser

tta
Leu
640

gaa
Glu

ctt
Leu

gaa
Glu

gca
Ala

1728

1776

1824

1872

1920

1968

2016

2064

2112

2151
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<212> PRT

<213> Influenza virus

<400> 22

Met Glu Asp Phe Val
1 5

Ala Glu Lys Ala Met
20

Asn Lys Phe Ala Ala
35

Ser Asp Phe His Phe
50

Ser Gly Asp Pro Asn
65

Gly Arg Asp Arg Thr
85

Thr Thr Arg Ala Glu
100

Lys Glu Asn Arg Phe
115

Ile Tyr Tyr Leu Glu
130

Ile His Ile Phe Ser
145

Arg Gln Cys

Lys Glu Tyr

Ile Cys Thr

40

Ile Asn Glu

55

Ala Leu Leu

70

Met Ala Trp

Lys Pro Lys

Val Glu Ile

120

Lys Ala Asn

135

Phe Asn Pro
10

Gly Glu Asn
25

His Leu Glu

Leu Gly Glu

Lys His Arg
75

Thr Val Val
90

Phe Leu Pro
105

Gly Val Thr

Lys Ile Lys

Phe Thr Gly Glu Glu Met

150

155

Tyr Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile

165

170

Met Ile Val

Pro Lys Ile
30

Val Cys Phe
45

Ser Val Val
60

Phe Glu Ile

Asn Ser Ile

Asp Leu Tyr
110

Arg Arg Glu
125

Ser Glu Lys
140

Ala Thr Lys

Lys Thr Arg

- 133 -

Glu Leu
15

Glu Thr

Met Tyr

Ile Glu

Ile Glu
80

Cys Asn
95

Asp Tyr

Val His

Thr His

Ala Asp
160

Leu Phe
175
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Thr Ile Arg Gln Glu Met Ala Ser

Gln Ser

Gly Thr
210

Ser Leu
225

Cys Ile

Ile Glu

Gly Pro

Lys Leu

290

Tyr Asp
305

Ser Ile

Thr Trp

Arg Thr

Glu
195

Met

Glu

Glu

Pro

Pro

275

Ser

Ala

Val

Lys

Pro
355

180

Arg Gly

Arg Lys

Asn Phe

Ser Lys
245

Phe Ser
260

Cys His

Ile Glu

Ile Lys

Lys Pro
325

Gln Val
340

Lys Thr

Glu Glu Thr
200

Leu Ala Asn
215

Arg Val Tyr

230

Leu Ser Gln

Lys Thr Thr

Gln Arg Ser
280

Asp Pro Ser
295

Cys Met Lys

310

His Glu Lys

Leu Glu Glu

Lys Asn Met
360

Arg Gly Leu Trp Asp Ser Phe Arg
185 190

Ile Glu Glu Arg Phe Glu Ile Thr
205

Tyr Ser Leu Pro Pro Asn Phe Ser
220

Val Asp Gly Phe Glu Pro Asn Gly
235 240

Met Ser Lys Glu Val Asn Ala Arg
250 255

Pro Arg Pro Leu Lys Met Pro Gly
265 270

Lys Phe Leu Leu Met Asp Ala Leu
285

His Glu Gly Glu Gly Ile Pro Leu
300

Thr Phe Phe Gly Trp Lys Glu Pro
315 320

Gly Ile Asn Pro Asn Tyr Leu Gln
330 335

Ile Gln Asp Leu Glu Asn Glu Glu
345 350

Lys Lys Thr Ser Gln Leu Lys Trp
365
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Ala Leu Gly Glu Asn Met Ala Pro Glu
370 375

Lys Asp Ile Asn Asp Leu Lys Gln Tyr
385 390

Arg Ser Leu Ala Ser Trp Ile Gln Ser
405

Leu Thr Asp Ser Ser Trp Ile Glu Leu
420 425

Ala Pro Ile Glu Tyr Ile Ala Ser Met
435 440

Glu Ile Ser His Cys Arg Ala Thr Glu
450 455

Ile Asn Thr Ala Leu Leu Asn Ala Ser
465 470

Gln Leu Ile Pro Met Ile Ser Lys Cys
485

Lys Thr Asn Leu Tyr Gly Phe Ile Ile
500 505

Asn Asp Thr Asp Val Val Asn Phe Val
515 520

Asp Pro Arg Phe Glu Pro His Lys Trp
530 535

Ile Gly Asp Met Leu Leu Arg Thr Ala
545 550

Lys

Asp

Glu

410

Asp

Arg

Tyr

Cys

Arg

490

Lys

Ser

Glu

Val

Val

Ser
395

Phe

Glu

Arg

Ile

Ala
475

Thr

Gly

Met

Lys

Gly
555

Asp Phe Glu Asp Cys
380

Asp Glu Pro Glu Thr
400

Asn Lys Ala Cys Glu
415

Ile Gly Glu Asp Val
430

Asn Tyr Phe Thr Ala
445

Met Lys Gly Val Tyr
460

Ala Met Asp Glu Phe
480

Lys Glu Gly Arg Arg
495

Arg Ser His Leu Arg
510

Glu Phe Ser Leu Thr
525

Tyr Cys Val Leu Glu
540

Gln Val Ser Arg Pro
560

- 135 -
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Met Phe Leu Tyr Val Arg Thr Asn
565

Trp Gly Met Glu Met Arg Arg Cys
530

Glu Ser Met Ile Glu Ala Glu Ser
595 600

Lys Glu Phe Phe Glu Asn Lys Ser
610 615

Pro Lys Gly Val Glu Glu Gly Ser
625 630

Leu Ala Lys Ser Val Phe Asn Ser
645

Gly Phe Ser Ala Glu Ser Arg Lys
660

Arg Asp Asp Leu Glu Pro Gly Thr
675 680

Ser Ile Glu Glu Cys Leu Ile Asn
690 695

Ser Trp Phe Asn Ser Phe Leu Thr
705 710

<210> 23

<211> 838

<212> DNA

<213> Influenza virus

<220>

Gly

Leu

585

Ser

Glu

Ile

Leu

Leu

665

Phe

Asp

His

Thr Ser
570

Leu Gln

Val Lys

Thr Trp

Gly Lys
635

Tyr Ala
650

Leu Leu

Asp Ile

Pro Trp

Ala Leu
715

Lys

Ser

Glu

Pro

620

Val

Ser

Ile

Gly

Val

700

Lys

Ile

Leu

Lys

605

Ile

Cys

Pro

Val

Gly

685

Leu

Lys Met Lys
575

Gln Gln Ile
590

Asp Met Thr

Gly Glu Ser

Arg Thr Leu
640

Gln Leu Glu

655

Gln Ala Leu
670

Leu Tyr Glu

Leu Asn Ala
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<221> (DS

<222> (1)..

<400> 23
atg gat tcc
Met Asp Ser

1

cat
His

ctt
Leu

act
Thr

gtg
Val
65

att
Ile

gag
Glu

ggc
Gly

ata
Ile

ata
Ile
145

tca

gtc
Val

gac
Asp

ctt
Leu
50

gag
Glu

gce
Ala

atg
Met

tce
Ser

ctt
Leu
130

cta
Leu

CCa

cge
Arg

cgg
Arg
35

ggt
Gly

cag
Gln

tct
Ser

tca
Ser

cta
Leu
115

aaa
Lys

ctt
Leu

tta

(657)

aac
Asn

aaa
Lys
20

ctt
Leu

ctg
Leu

att
Ile

gtt
Val

aga
Arg
100

tgt
Cys

gca
Ala

aga
Arg

cct

act
Thr

cga
Arg

cge
Arg

gac
Asp

ctg
Leu

cct
Pro
85

gac
Asp

ata
Ile

aac
Asn

gce
Ala

tct

gtg
Val

ttc

tca
Ser

gca

agc
Ser

gac

Phe Ala Asp

cga

gac

cag

Arg Asp Gln

atc

gaa

40

aca

[le Glu Thr

gaa

55

aag

gaa

Glu Lys Glu

70

act
Thr

tgg
Trp

aga
Arg

ttt
Phe

ttc
Phe
150

ctt

tca
Ser

ttc
Phe

atg
Met

agt
Ser
135

acc
Thr

CCa

cgc
Arg

atg
Met

gac
Asp
120

gtg
Val

gaa
Glu

gga

ttt
Phe

caa
Gln
25

aag
Lys

gce
Ala

tca
Ser

tac
Tyr

ctc
Leu
105

cag
Gln

att
Ile

gaa
Glu

cat

cag
Gln
10

gaa
Glu

tce
Ser

act
Thr

gat
Asp

tta
Leu
90

atg
Met

gca
Ala

ttc
Phe

gga
Gly

act

gta
Val

ctg
Leu

cta
Leu

cat
His

gag
Glu
75

act
Thr

cce
Pro

atc
Ile

gaa
Glu

gca
Ala
155

aat

gac tgt ttt
Asp Cys Phe

ggt gat gcc
Gly Asp Ala
30

agg gga aga
Arg Gly Arg
45

gca gga aag
Ala Gly Lys
60

gca ctt aaa
Ala Leu Lys

gac atg act
Asp Met Thr

aag caa aaa
Lys GIn Lys
110

atg gat aag
Met Asp Lys
125

ggg ctg gaa
Gly Leu Glu
140

gtc gtt ggc
Val Val Gly

gag gat gtc

- 137 -

ctt
Leu
15

cca
Pro

ggt
Gly

cag
Gln

atg
Met

ctt
Leu
95

gta
Val

aac
Asn

aca
Thr

gaa
Glu

aaa

tgg
Trp

ttc
Phe

agc
Ser

ata
Ile

acc
Thr
80

gat
Asp

aca
Thr

atc
Ile

cta
Leu

att
Ile
160

aat

48

96

144

192

240

288

336

384

432

480

528
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Ser Pro Leu Pro Ser Leu Pro Gly His

165

gca att ggg gtc ctc atc gga gga ctt
Ala Ile Gly Val Leu Ile Gly Gly Leu

180

185

aga atc tct gaa act cta cag aga ttc
Arg Ile Ser Glu Thr Leu Gln Arg Phe

195

200

aat ggg aga cct tca ttc cct tca aag
Asn Gly Arg Pro Ser Phe Pro Ser Lys Gln Lys
210

215

Thr Asn Glu Asp Val Lys Asn
170 175

aaa tgg aat gat aat acg gtt
Lys Trp Asn Asp Asn Thr Val
190

gct tgg aga agce agt cat gag
Ala Trp Arg Ser Ser His Glu
205

cag aaa tgaaaaatgg agagaacaat

taagccagaa atttgaagaa ataagatggt tgattgaaga agtgcgacat agattgaaaa

atacagaaaa tagttttgaa caaataacat ttatgcaagc cttacaacta ttgcttgaag

tagaacaaga gataagaact ttctcgtttc agcttattta a

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

<400>

24
219
PRT
Influenza virus

24

Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp
1 5 10 15

His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe
20 25 30

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45

Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile
50 55 60
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624

677

737

797

838
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Val Glu Gln Ile Leu Glu Lys Glu Ser
65 70

Ile Ala Ser Val Pro Thr Ser Arg Tyr
85

Glu Met Ser Arg Asp Trp Phe Met Leu
100 105

Gly Ser Leu Cys Ile Arg Met Asp Gln
115 120

Ile Leu Lys Ala Asn Phe Ser Val Ile
130 135

Ile Leu Leu Arg Ala Phe Thr Glu Glu
145 150

Ser Pro Leu Pro Ser Leu Pro Gly His
165

Ala Ile Gly Val Leu Ile Gly Gly Leu
180 185

Arg Ile Ser Glu Thr Leu Gln Arg Phe
195 200

Asn Gly Arg Pro Ser Phe Pro Ser Lys
210 215

<210> 25

<211> 1497

<212> DNA

<213> Influenza virus

<220>

Asp Glu Ala Leu
75

Leu Thr Asp Met
90

Met Pro Lys Gln

Ala Ile Met Asp
125

Phe Glu Gly Leu
140

Gly Ala Val Val

155

Thr Asn Glu Asp

170

Lys Trp Asn Asp

Ala Trp Arg Ser
205

Gln Lys

Lys

Thr

Lys
110

Lys

Glu

Gly

Val

Asn
190

Ser
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Met

Leu

95

Val

Asn

Thr

Glu

Lys

175

Thr

His

Thr

80

Asp

Thr

Ile

Leu

Ile
160

Asn

Val

Glu
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<221> (DS

<222> (1)..

<400> 25
atg gcg tct
Met Ala Ser Gln

1

g8¢g gaa cgc
Gly Glu Arg Gln

gtg gga gga
Val Gly Gly

35

cta aac gac
Leu Asn Asp

agg
Arg
65

gag
Glu

tac
Tyr

aaa
Lys

gct
Ala

gac
Asp
145

CcCC

50

atg
Met

cat
His

aga
Arg

gaa
Glu

act
Thr
130

acc
Thr

aga

gta
Val

cce
Pro

agg
Arg

gaa
Glu
115

gct
Ala

aca
Thr

atg

(1497)

caa

cag

20

atc
Ile

cat
His

ctt
Leu

agt
Ser

aaa
Lys
100

atc
Ile

ggt
Gly

tac
Tyr

tgce

ggc
Gly

aat
Asn

ggc
Gly

gaa
Glu

tcg
Ser

gct
Ala
85

gat
Asp

atg
Met

ctt
Leu

caa
Gln

tct

acc
Thr

gca
Ala

cgg
Arg

288
Gly

gca
Ala
70

g88
Gly

2gg
Gly

aga
Arg

act
Thr

aga
Arg
150

ctg

aaa
Lys

act
Thr

ttt
Phe

cgg
Arg
b5

ttc
Phe

aaa
Lys

aaa
Lys

atc
Ile

cat
His
135

aca
Thr

atg

cga
Arg

gaa
Glu

tat
Tyr
40

ctg
Leu

gac
Asp

gac
Asp

tgg
Trp

tgg
Trp
120

atg
Met

agg
Arg

Ccaa

tce
Ser

atc
Ile
25

gtt
Val

att
Ile

gaa
Glu

cct
Pro

atg
Met
105

cgt
Arg

atg
Met

gct
Ala

g8¢

tat
Tyr
10

aga
Arg

cag
Gln

cag
Gln

aga
Arg

aag
Lys
90

agg
Arg

cag
Gln

atc
Ile

ctt
Leu

tca

gaa
Glu

gca
Ala

atg
Met

aac
Asn

aga
Arg
75

aaa
Lys

gaa
Glu

gce
Ala

tgg
Trp

gtt
Val
155

acc

cag
Gln

tct
Ser

tgt
Cys

agc
Ser
60

aac
Asn

acg
Thr

ctce
Leu

aac
Asn

cac
His
140

cgg
Arg

ctce

atg
Met

gtc
Val

act
Thr
45

ata
Ile

aag
Lys

gga
Gly

atc
Ile

aat
Asn
125

tce
Ser

act
Thr

cCa

gaa
Glu

gga
Gly
30

gag
Glu

aca
Thr

tat
Tyr

ggc
Gly

ctce
Leu
110

ggt
Gly

aat
Asn

888
Gly

cgg

- 140 -

act
Thr
15

agg
Arg

ctt
Leu

ata
Ile

cte
Leu

ccg
Pro
95

cat
His

gaa
Glu

ctce
Leu

atg
Met

aga

gat
Asp

atg
Met

aaa
Lys

gaa
Glu

gag
Glu
80

ata
Ile

gat
Asp

gac
Asp

aat
Asn

gat
Asp
160

tct

48

96

144

192

240

288

336

384

432

480

528
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Pro

gga
Gly

ctc
Leu

ggt
Gly

atc
Ile
225

cag
Gln

att
Ile

aaa
Lys

tat
Tyr

aaa
Lys
305

aac
Asn

gca
Ala

Arg Met Cys

gce get ggt
Ala Ala Gly Ala

atc

aga

180

atg

Ile Arg Met

gaa

195

aat

ggt

Ser Leu Met Gln Gly Ser

165

gct

atc
Ile

cga

Glu Asn Gly Arg

210

ctc

aaa

g88

aaa

Leu Lys Gly Lys

gtg

agg

gaa

g8¢C

Val Arg Glu Gly

ttc
Phe

tca
Ser

gac
Asp
290

cta
Leu

cca
Pro

ttt

ttg
Leu

tgc
Cys
275

ttt
Phe

ctce
Leu

gca
Ala

gag

gca
Ala
260

cta
Leu

gag
Glu

cag
Gln

cac
His

gac

Phe Glu Asp

245

cga
Arg

cct
Pro

aag
Lys

aac
Asn

aag
Lys
325

ctg
Leu

gca gta
Ala Val

aaa cgc
Lys Arg

aga acc
Arg Thr
215

ttt cag
Phe Gln
230

cgc aat
Arg Asn

tca gca
Ser Ala

gcee tgt
Ala Cys

gaa gga
Glu Gly
295

agt caa
Ser Gln
310

agc cag
Ser Gln

aga gtt
Arg Val

aaa
Lys

gga
Gly
200

aga
Arg

aca
Thr

cct
Pro

ctt
Leu

gtt
Val
280

tac
Tyr

att
Ile

ttg
Leu

tta

ggt
Gly
185

ata
Ile

att
Ile

gca
Ala

gga
Gly

att
Ile
265

tat
Tyr

tct
Ser

ttc
Phe

gtg
Val

aat

170

gtt
Val

aat
Asn

gct
Ala

gca
Ala

aac
Asn
250

ttg
Leu

ggc
Gly

ctg
Leu

agt
Ser

tgg
Trp
330

ttc

Leu Asn Phe

Thr

gga
Gly

gat
Asp

tat
Tyr

caa
Gln
235

gct
Ala

aga
Arg

ctt
Leu

gtt
Val

cta
Leu
315

atg
Met

att
Ile

Leu Pro Arg Arg Ser

aca
Thr

cgg
Arg

gaa
Glu
220

cgg
Arg

gag
Glu

gga
Gly

gca
Ala

gga
Gly
300

atc
Ile

gca
Ala

aga

atg
Met

aat
Asn
205

aga
Arg

gct
Ala

att
Ile

tca
Ser

gta
Val
285

att
Ile

aga
Arg

tgce
Cys

gga

gta
Val
190

ttc
Phe

atg
Met

atg
Met

gag
Glu

gta
Val
270

acc
Thr

gat
Asp

cca
Pro

cat
His

acc

Arg Gly Thr
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175

atg
Met

tgg
Trp

tgce
Cys

atg
Met

gat
Asp
255

gce
Ala

agt
Ser

cct
Pro

aaa
Lys

tct
Ser
335

aaa
Lys

gaa
Glu

aga
Arg

aat
Asn

gac
Asp
240

ctce
Leu

cat
His

g8g
Gly

ttc
Phe

gaa
Glu
320

gca
Ala

gta
Val

576

624

672

720

768

816

864

912

960

1008

1056
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atc
Ile

gaa
Glu

tat
Tyr
385

gca
Ala

aat
Asn

act
Thr

gaa
Glu

gag
Glu
465

atg
Met

gac
Asp

cca
Pro

aac
Asn
370

tgg
Trp

tct
Ser

ctt
Leu

gaa
Glu

aat
Asn
450

ctce
Leu

agc
Ser

agt
Ser

340

aga gga cag tta aca
Arg Gly Gln Leu Thr
355

atg gag aca ata gat
Met Glu Thr Ile Asp
375

gca ata agg acc aga
Ala Ile Arg Thr Arg
390

gca gga cag ata agt
Ala Gly GIn Ile Ser
405

ccec ttt gag aga gca
Pro Phe Glu Arg Ala
420

ggg agg act tcc gac
Gly Arg Thr Ser Asp
435

gcc aaa tca gaa gat
Ala Lys Ser Glu Asp
455

tcg gac gaa aag gca
Ser Asp Glu Lys Ala
470

aat gaa ggg tct tat
Asn Glu Gly Ser Tyr
485

taa

<210> 26
<211> 498

acc
Thr
360

tct
Ser

agc
Ser

gtg
Val

acc
Thr

atg
Met
440

gtg
Val

acg
Thr

ttc
Phe

345

aga
Arg

agc
Ser

gga
Gly

caa
Gln

att
Ile
425

aga
Arg

tct
Ser

aac
Asn

ttc
Phe

gga
Gly

aca
Thr

gga
Gly

cct
Pro
410

atg
Met

acg
Thr

ttc
Phe

ccg
Pro

gga
Gly
490

gtt
Val

ctt
Leu

aac
Asn
395

act
Thr

gct
Ala

gaa
Glu

cag
Gln

atc
Ile
475

gac
Asp

caa
Gln

gaa
Glu
380

acc
Thr

ttc
Phe

gca
Ala

atc
Ile

g8g
Gly
460

gtg
Val

aat

att
Ile
365

ctg
Leu

agt
Ser

tca
Ser

ttc
Phe

ata
Ile
445

cgg
Arg

cct
Pro

gct

350

gct
Ala

aga
Arg

caa
Gln

gta
Val

act
Thr
430

agg
Arg

gga
Gly

tce
Ser

gag

Asn Ala Glu
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tca
Ser

agc
Ser

cag
Gln

cag
Gln
415

ggt
Gly

atg
Met

gtc
Val

ttt
Phe

gag
Glu
495

aat
Asn

aaa
Lys

aga
Arg
400

aga
Arg

aac
Asn

atg
Met

tte
Phe

gac
Asp
480

ttt
Phe

1104

1152

1200

1248

1296

1344

1392

1440

1488

1497
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<212> PRT
<213> Influenza virus

<400> 26

Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp

1 5 10

Gly Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala
20 25

Val Gly Gly Ile Gly Arg Phe Tyr Val Gln Met
35 40

Leu Asn Asp His Glu Gly Arg Leu Ile Gln Asn
50 5%}

Arg Met Val Leu Ser Ala Phe Asp Glu Arg Arg
65 70 75

Glu His Pro Ser Ala Gly Lys Asp Pro Lys Lys
85 90

Tyr Arg Arg Lys Asp Gly Lys Trp Met Arg Glu
100 105

Lys Glu Glu Ile Met Arg Ile Trp Arg Gln Ala
115 120

Ala Thr Ala Gly Leu Thr His Met Met Ile Trp
130 135

Asp Thr Thr Tyr Gln Arg Thr Arg Ala Leu Val
145 150 155

Pro Arg Met Cys Ser Leu Met Gln Gly Ser Thr
165 170

15

Ser Val Gly Arg Met
30

Cys Thr Glu Leu Lys
45

Ser Ile Thr Ile Glu
60

Asn Lys Tyr Leu Glu
80

Thr Gly Gly Pro Ile
95

Leu Ile Leu His Asp
110

Asn Asn Gly Glu Asp
125

His Ser Asn Leu Asn
140

Arg Thr Gly Met Asp
160

Leu Pro Arg Arg Ser
175
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Gly Ala Ala Gly Ala Ala Val Lys Gly Val Gly Thr Met Val

Leu

Gly

Ile
225

Gln

Ile

Lys

Tyr

Lys
305

Asn

Ala

Ile

180 185

Ile Arg Met Ile Lys Arg Gly Ile
195 200

Glu Asn Gly Arg Arg Thr Arg Ile
210 215

Leu Lys Gly Lys Phe Gln Thr Ala
230

Val Arg Glu Gly Arg Asn Pro Gly
245

Phe Leu Ala Arg Ser Ala Leu Ile
260 265

Ser Cys Leu Pro Ala Cys Val Tyr
275 280

Asp Phe Glu Lys Glu Gly Tyr Ser
290 295

Leu Leu Gln Asn Ser Gln Ile Phe
310

Pro Ala His Lys Ser Gln Leu Val
325

Phe Glu Asp Leu Arg Val Leu Asn
340 345

Pro Arg Gly Gln Leu Thr Thr Arg
355 360

190

Asn Asp Arg Asn Phe
205

Ala Tyr Glu Arg Met
220

Ala Gln Arg Ala Met
235

Asn Ala Glu Ile Glu
250

Leu Arg Gly Ser Val
270

Gly Leu Ala Val Thr
285

Leu Val Gly Ile Asp
300

Ser Leu Ile Arg Pro
315

Trp Met Ala Cys His
330

Phe Ile Arg Gly Thr
350

Gly Val Gln Ile Ala
365

- 144 -

Met

Trp

Cys

Met

Asp

255

Ala

Ser

Pro

Lys

Ser

335

Lys

Ser

Glu

Arg

Asn

Asp
240

Leu

His

Gly

Phe

Glu
320

Ala

Val

Asn
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Glu Asn Met Glu Thr Ile Asp Ser Ser Thr Leu Glu Leu Arg Ser Lys
370 375 380

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Gln Gln Arg
385 390 395 400

Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr Phe Ser Val Gln Arg
405 410 415

Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430

Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met
435 440 445

Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460

Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp
465 470 475 480

Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 490 495

Asp Ser

<210> 27

<211> 1410

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1410)

- 145 -

on

=2
=

£ol

10-1474011



<400> 27
atg aat cca
Met Asn Pro

1

ata
Ile

gta
Val

atc
Ile

tgg
Trp
65

tac
Tyr

cca
Pro

ttt
Phe

acc
Thr

ggc
Gly
145

ata

tta
Leu

ctg
Leu

ata
Ile
50

tat
Tyr

tac
Tyr

ttt
Phe

gtg
Val

ttt
Phe
130

aca
Thr

ggg

atc
Ile

gtc
Val
35

aga
Arg

aat
Asn

atg
Met

tce
Ser

ata
Ile
115

ttc
Phe

gta
Val

Caa

aat
Asn

att
Ile
20

ctc
Leu

gag
Glu

acc
Thr

aac
Asn

aaa
Lys
100

aga
Arg

ctce
Leu

aag
Lys

tca

Ile Gly Gln Ser

aat
Asn

aat
Asn

tac
Tyr

agt
Ser

aac
Asn
85

gat
Asp

gaa
Glu

aca
Thr

gac
Asp

cct
Pro
165

aag
Lys

gtc
Val

aac
Asn

aat
Asn

aca
Thr
70

act
Thr

aat
Asn

cct
Pro

cag
Gln

cga
Arg
150

aat

ata
Ile

att
Ile

aat
Asn

gaa
Glu
55

att
Ile

gaa
Glu

gga
Gly

ttt
Phe

g8c
Gly
135

agt
Ser

gta

ata
Ile

ctc
Leu

aga
Arg
40

aca
Thr

aag
Lys

cca
Pro

ata
Ile

gta
Val
120

tca
Ser

ccg
Pro

tat

Asn Val Tyr

aca
Thr

cat
His
25

aca
Thr

gta
Val

tac
Tyr

ctt
Leu

cga
Arg
105

tca
Ser

tta
Leu

tat
Tyr

caa
Gln

att
Ile
10

gta
Val

gat
Asp

aga
Arg

ata
Ile

tgt
Cys
90

att
Ile

tgt
Cys

ctce
Leu

agg
Arg

gct
Ala
170

gga ttt
Gly Phe

gtc agc
Val Ser

ctg aac
Leu Asn

gta gaa
Val Glu
60

gag aga
Glu Arg
75

gag gcc
Glu Ala

ggg tecg
Gly Ser

tcg ccc
Ser Pro

aat gac
Asn Asp
140

act ttg
Thr Leu
155

agg ttt
Arg Phe

gca
Ala

att
Ile

tgce
Cys
45

aaa
Lys

cct
Pro

caa
Gln

aga
Arg

tca
Ser
125

aaa
Lys

atg
Met

gaa
Glu

tca
Ser

ata
Ile
30

aaa
Lys

att
Ile

tca
Ser

ggc
Gly

ggc
Gly
110

gaa
Glu

cat
His

agt
Ser

tcg
Ser

- 146 -

ttg
Leu
15

gta
Val

ggg
Gly

act
Thr

aat
Asn

ttt
Phe
95

cat
His

tgt
Cys

tct
Ser

gtc
Val

gtg
Val
175

ggg
Gly

aca
Thr

acg
Thr

caa
Gln

gaa
Glu
80

gca
Ala

gtt
Val

aga
Arg

aac
Asn

aaa
Lys
160

gca
Ala

48

96

144

192

240

288

336

384

432

480

528
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tgg
Trp

gtc
Val

gtt
Val

caa
Gln
225

act
Thr

aaa
Lys

cac
His

ata
Ile

tct
Ser
305

act
Thr

agt
Ser

caa

tca
Ser

aca
Thr

ccg
Pro
210

gaa
Glu

gat
Asp

gat
Asp

ata
Ile

tgc
Cys
290

tct
Ser

gac
Asp

cct
Pro

gga

gca aca
Ala Thr
180

ggg ccc
Gly Pro
195

gtt gat
Val Asp

tca tca
Ser Ser

gga ccg
Gly Pro

gga aga
Gly Arg
260

gag gag
Glu Glu
275

agg gac
Arg Asp

gat cta
Asp Leu

act cct
Thr Pro

ttg gga
Leu Gly
340

act gac

gca
Ala

gac
Asp

att
Ile

tge
Cys

gca
Ala
245

gta
Val

tgt
Cys

aat
Asn

tcg
Ser

agg
Arg
325

aat
Asn

gta

tgce
Cys

aat
Asn

att
Ile

acc
Thr
230

aat
Asn

att
Ile

tct
Ser

tgg
Trp

tac
Tyr
310

gga

cat
His

caa
Gln

aat
Asn
215

tge
Cys

agg
Arg

gga
Gly

tgt
Cys

act
Thr
295

aca
Thr

gag

gat
Asp

gca
Ala
200

tca
Ser

att
Ile

caa
Gln

cag
Gln

tac
Tyr
280

gga
Gly

gtt
Val

gat

Gly Glu Asp

aaa gga tac
Lys Gly Tyr

tgg gcc gga

gga
Gly
185

att
Ile

tgg
Trp

aaa
Lys

gct
Ala

act
Thr
265

cce
Pro

aca
Thr

gga
Gly

agt
Ser

ggt
Gly
345

agg

aaa
Lys

gca
Ala

gca
Ala

gga
Gly

aaa
Lys
250

gat
Asp

aat
Asn

aat
Asn

tat
Tyr

caa
Gln
330

gta
Val

aca

aaa
Lys

gta
Val

g88
Gly

gac
Asp
235

tat
Tyr

ata
Ile

gaa
Glu

aga
Arg

ttg
Leu
315

ttc
Phe

aaa
Lys

att

tgg
Trp

gtg
Val

gat
Asp
220

tgt
Cys

agg
Arg

agt
Ser

g8g
Gly

cca
Pro
300

tgt
Cys

aca
Thr

ggt
Gly

agt

atg
Met

aac
Asn
205

att
Ile

tat
Tyr

ata
Ile

tte
Phe

aag
Lys
285

att
Ile

gct
Ala

ggc
Gly

ttc
Phe

agg

aca
Thr
190

tat
Tyr

tta
Leu

tgg
Trp

ttc
Phe

aat
Asn
270

gtg
Val

ctg
Leu

ggc
Gly

tca
Ser

888
Gly
350

act

- 147 -

gtt
Val

gga
Gly

aga
Arg

gta
Val

aaa
Lys
255

ggg
Gly

gaa
Glu

gta
Val

att
Ile

tgt
Cys
335

ttt
Phe

tca

gga
Gly

ggt
Gly

acc
Thr

atg
Met
240

gca
Ala

gga
Gly

tgc
Cys

ata
Ile

cce
Pro
320

aca
Thr

cga
Arg

aga

576

624

672

720

768

816

864

912

960

1008

1056

1104
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GIn Gly Thr Asp Val

tca
Ser

aaa
Lys
385

gga
Gly

tgt
Cys

gaa
Glu

gat
Asp

ttt
Phe
465

gga
Gly
370

gac
Asp

tat
Tyr

ttg
Leu

aca
Thr

cat
His
450

gac
Asp

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

<400>

355

ttc
Phe

caa
Gln

agc
Ser

gtc
Val

aca
Thr
435

aaa
Lys

atc
Ile

28
470
PRT

gaa
Glu

atc
Ile

ggt
Gly

cce
Pro
420

ata
Ile

att
Ile

gat
Asp

ata
Ile

agg
Arg

tct
Ser
405

tgt
Cys

tgg
Trp

gce
Ala

aag
Lys

Trp Ala Gly Arg

ata
Ile

agg
Arg
390

ttc
Phe

ttc
Phe

acc
Thr

agt
Ser

atg
Met
470

Influenza virus

28

aaa
Lys
375

caa
Gln

aca
Thr

tgg
Trp

tct
Ser

tgg

455

360

atc
Ile

gtg
Val

ttg
Leu

gtt
Val

agc
Ser
440

agg
Arg

att
Ile

ccg
Pro

gaa
Glu
425

agc
Ser

Thr

aat
Asn

atc
Ile

gtt
Val
410

atg
Met

tece
Ser

tca tgg cac
Trp Ser Trp His

Ile

ggt
Gly

gat
Asp
395

gaa
Glu

att
Ile

att
Ile

gat
Asp

Ser

tgg
Trp
380

gac
Asp

cta
Leu

aga
Arg

gtg
Val

gga
Gly
460

Arg Thr
365

aca cag
Thr Gln

cca aat
Pro Asn

aca aaa
Thr Lys

ggt aaa
Gly Lys
430

atg tgt
Met Cys
445

gct att
Ala Ile

Ser Arg

aac agt
Asn Ser

tgg tca
Trp Ser
400

aag gga
Lys Gly
415

cct gaa
Pro Glu

gga gta
Gly Val

ctt ccc
Leu Pro

Met Asn Pro Asn Gln Lys Ile Ile Thr Ile Gly Phe Ala Ser Leu Gly

1

5

10

15

Ile Leu Ile Ile Asn Val Ile Leu His Val Val Ser Ile Ile Val Thr

- 148 -

1152

1200

1248

1296

1344

1392

1410
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20

Val Leu Val Leu Asn Asn Asn Arg

Ile Ile
50

Trp Tyr
65

Tyr Tyr

Pro Phe

Phe Val

Thr Phe
130

Gly Thr
145

Ile Gly

Trp Ser

Val Thr

35

Arg Glu Tyr Asn Glu
55

Asn Thr Ser Thr Ile
70

Met Asn Asn Thr Glu
85

Ser Lys Asp Asn Gly
100

Ile Arg Glu Pro Phe
115

Phe Leu Thr Gln Gly
135

Val Lys Asp Arg Ser
150

GIn Ser Pro Asn Val
165

Ala Thr Ala Cys His
180

Gly Pro Asp Asn Gln
195

40

Thr

Lys

Pro

Ile

Val

120

Ser

Pro

Tyr

Asp

Ala
200

Val Pro Val Asp Ile Ile Asn Ser

25

Thr Asp Leu Asn

Val Arg Val Glu
60

Tyr Ile Glu Arg
75

Leu Cys Glu Ala
90

Arg Ile Gly Ser
105

Ser Cys Ser Pro

Leu Leu Asn Asp
140

Tyr Arg Thr Leu

155

Gln Ala Arg Phe

170

Gly Lys Lys Trp
185

Ile Ala Val Val

Trp Ala Gly Asp

30

Cys Lys
45

Lys Ile

Pro Ser

Gln Gly

Arg Gly
110

Ser Glu
125

Lys His

Met Ser

Glu Ser

Met Thr
190

Asn Tyr
205

Ile Leu

- 149 -

Gly Thr

Thr

Gln

Asn Glu

Phe

95

His

Cys

Ser

Val

Val

175

Val

Gly

Arg

80

Ala

Val

Arg

Asn

Lys
160

Ala

Gly

Gly

Thr
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210 215

220

Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val

225 230

235

Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyr Arg Ile Phe Lys

245 250

255

Lys Asp Gly Arg Val Ile Gly Gln Thr Asp Ile Ser Phe Asn Gly

260 265

270

His Ile Glu Glu Cys Ser Cys Tyr Pro Asn Glu Gly Lys Val Glu

275 280

285

Ile Cys Arg Asp Asn Trp Thr Gly Thr Asn Arg Pro Ile Leu Val

290 295

300

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

305 310

315

Thr Asp Thr Pro Arg Gly Glu Asp Ser Gln Phe Thr Gly Ser Cys

325 330

335

Ser Pro Leu Gly Asn Lys Gly Tyr Gly Val Lys Gly Phe Gly Phe

340 345

350

Gln Gly Thr Asp Val Trp Ala Gly Arg Thr Ile Ser Arg Thr Ser

355 360

365

Ser Gly Phe Glu Ile Ile Lys Ile Arg Asn Gly Trp Thr Gln Asn

370 375

380

Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp

385 390

395

Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys

405 410

415

- 150 -

Met
240

Ala

Gly

Cys

Ile

Pro
320

Thr

Arg

Arg

Ser

Ser
400

Gly
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Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu

420

425 430

Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val

435

440 445

Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro

450

Phe Asp Ile Asp Lys Met

465

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

<220>
221>
<222>

<400>

470

29
932
DNA
Influenza virus

CDS
(1)..(756)

29

atg agt ctt cta acc gag
Met Ser Leu Leu Thr Glu

1

5

tca ggc ccc ctc aaa gcc
Ser Gly Pro Leu Lys Ala

20

gca ggg aag aac acc gat
Ala Gly Lys Asn Thr Asp

35

aga cca atc ctg tca cct
Arg Pro Ile Leu Ser Pro

50

acg ctc acc gtg ccc agt
Thr Leu Thr Val Pro Ser

455 460

gtc gaa acg tac gtt ctc tct atc
Val Glu Thr Tyr Val Leu Ser Ile
10

gag atc gcg cag aga ctt gaa gat
Glu Ile Ala Gln Arg Leu Glu Asp
25 30

ctt gag gca ctc atg gaa tgg cta
Leu Glu Ala Leu Met Glu Trp Leu
40 45

ctg act aaa ggg att tta gga ttt
Leu Thr Lys Gly Ile Leu Gly Phe
55 60

gag cga gga ctg cag cgt aga cgc
Glu Arg Gly Leu Gln Arg Arg Arg

- 151 -

gta cca
Val Pro
15

gte ttt
Val Phe

aag aca
Lys Thr

gta ttc
Val Phe

ttt gtc
Phe Val

48

96

144

192

240
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65

caa aat gcc ctt agt
Gln Asn Ala Leu Ser

85

gta aaa ctg tac agg
Val Lys Leu Tyr Arg

100

aaa gag gtg gca ctc
Lys Glu Val Ala Leu

gga
Gly

ggc
Gly
145

tct
Ser

aac
Asn

gca
Ala

gct
Ala

tce
Ser
225

cag
Gln

ctc
Leu
130

ctg
Leu

cac
His

aga
Arg

gga
Gly

agg
Arg
210

agt
Ser

aaa
Lys

115

ata tac aac
Ile Tyr Asn

gta tgc gce
Val Cys Ala

agg cag atg
Arg Gln Met
165

atg gta tta
Met Val Leu
180

tcg agt gag
Ser Ser Glu
195

cag atg gta
Gln Met Val

gce ggt ttg
Ala Gly Leu

cgg atg gga

70

gga aac gga gat
Gly Asn Gly Asp

aag ctt aaa aga
Lys Leu Lys Arg
105

agc tat tcc act
Ser Tyr Ser Thr
120

aga atg gga act
Arg Met Gly Thr
135

aca tgt gaa cag
Thr Cys Glu Gln
150

gtg aca aca acc
Val Thr Thr Thr

gcc agt acc acg
Ala Ser Thr Thr
185

cag gca gca gag
Gln Ala Ala Glu
200

cag gca atg aga
Gln Ala Met Arg
215

aaa gat gat ctc
Lys Asp Asp Leu
230

gtg caa atg cag

cca
Pro
90

gaa
Glu

ggt
Gly

gtt
Val

att
Ile

aac
Asn
170

gct
Ala

gce
Ala

acc
Thr

ctt
Leu

cga

Arg Met Gly Val Gln Met Gln Arg

75

aac
Asn

ata
Ile

gca
Ala

aca
Thr

gct
Ala
155

cca
Pro

aaa
Lys

atg
Met

att
Ile

gaa
Glu
235

ttc
Phe

aac
Asn

aca
Thr

cta
Leu

acc
Thr
140

gat
Asp

tta
Leu

gce
Ala

gag
Glu

g8g
Gly
220

aat
Asn

aag
Lys

atg
Met

ttc
Phe

gce
Ala
125

gaa
Glu

tce
Ser

atc
Ile

atg
Met

gtt
Val
205

acc
Thr

tta

gac
Asp

cat
His
110

agc
Ser

gtg
Val

cag
Gln

aga
Arg

gaa
Glu
190

gct
Ala

cac
His

cag

aga
Arg
95

ggg
Gly

tgc
Cys

gca
Ala

cat
His

cat
His
175

cag
Gln

agt
Ser

cct
Pro

gcc

Leu Gln Ala

tgatcctctce

- 152 -

80

gca
Ala

gca
Ala

atg
Met

ttt
Phe

cga
Arg
160

gaa
Glu

atg
Met

agg
Arg

agc
Ser

tac
Tyr
240

288

336

384

432

480

528

576

624

672

720

766
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on

£501 10-1474011

245 250

gttattgcag caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtctt 826

ttcttcaaat tcatttatcg tcgccttaaa tacgggttga aaagagggcec ttctacggaa 886

ggagtacctg agtctatgag ggaagaatat cggcaggaac agcagaatgc tgtggatgtt 946

gacgatggtc attttgtcaa catagagctg gagtaa 982

<210> 30

<211> 252

<212> PRT

<213> Influenza virus

<400> 30

Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro
1 5 10 15

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30

Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45

Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
50 55 60

Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val
65 70 75 80

Gln Asn Ala Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Arg Ala
85 90 95

Val Lys Leu Tyr Arg Lys Leu Lys Arg Glu Ile Thr Phe His Gly Ala
100 105 110

- 153 -



Lys Glu Val Ala Leu Ser Tyr Ser Thr Gly Ala
115 120

Gly Leu Ile Tyr Asn Arg Met Gly Thr Val Thr
130 135

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala
145 150 155

Ser His Arg Gln Met Val Thr Thr Thr Asn Pro
165 170

Asn Arg Met Val Leu Ala Ser Thr Thr Ala Lys
180 185

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met
195 200

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile
210 215

Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu
225 230 235

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe
245 250

<210> 31

<211> 1698

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1698)

Leu Ala Ser Cys
125

Thr Glu Val Ala
140

Asp Ser Gln His

Leu Ile Arg His
175

Ala Met Glu Gln
190

Glu Val Ala Ser
205

Gly Thr His Pro
220

Asn Leu Gln Ala

Lys

- 154 -

Met

Phe

Arg
160

Glu

Met

Arg

Ser

Tyr
240
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<400> 31

atg
Met
1

caa
Gln

cat
His

att
Ile

aaa
Lys
65

tta
Leu

gag
Glu

tac
Tyr

tce
Ser

gtc
Val
145

agt
Ser

aag aca
Lys Thr

aac cca
Asn Pro

gca gta
Ala Val
35

gag gtg
Glu Val
50

ata tgc
Ile Cys

ata gat
Ile Asp

agt tgg
Ser Trp

cca tat
Pro Tyr
115

tca gga
Ser Gly
130

act caa
Thr Gln

tte ttt
Phe Phe

acc
Thr

atc
Ile
20

gca
Ala

aca
Thr

aac
Asn

gca
Ala

gac
Asp
100

gac
Asp

aca
Thr

aac
Asn

agc
Ser

att
Ile

agt
Ser

aat
Asn

aat
Asn

aaa
Lys

atg
Met
85

ctc
Leu

atc
Ile

ttg
Leu

gga
Gly

Ccga

att
Ile

gac
Asp

gga
Gly

gct
Ala

tca
Ser
70

cta
Leu

ttt
Phe

cct
Pro

gaa
Glu

aga
Arg
150

ctg

ttg
Leu

aac
Asn

aca
Thr

aca
Thr
55

tat
Tyr

gga
Gly

ata
Ile

gac
Asp

ttc
Phe
135

agt
Ser

aat

ata
Ile

aac
Asn

ttg
Leu
40

gaa
Glu

aga
Arg

gac
Asp

gaa
Glu

tat
Tyr
120

aca
Thr

gga
Gly

tgg

cta
Leu

aca
Thr
25

gta
Val

tta
Leu

att
Ile

cce
Pro

aga
Arg
105

gca
Ala

gca
Ala

gce
Ala

cta

Arg Leu Asn Trp Leu

165

ctg
Leu
10

gce
Ala

aaa
Lys

gtt
Val

cta
Leu

cac
His
90

agc
Ser

tcg
Ser

gag
Glu

tgce
Cys

aca

acc
Thr

aca
Thr

aca
Thr

cag
Gln

gat
Asp
75

tgt
Cys

agc
Ser

ctc
Leu

gga
Gly

aaa
Lys
155

aaa

cat
His

ctg
Leu

ata
Ile

agc
Ser
60

gga
Gly

gac
Asp

gct
Ala

cga
Arg

ttc
Phe
140

agg
Arg

tct

Thr Lys Ser

170

tgg
Trp

tgt
Cys

agt
Ser
45

att
Ile

aga
Arg

gce
Ala

ttc
Phe

tce
Ser
125

aca
Thr

gga
Gly

gga
Gly

gce
Ala

ctg
Leu
30

gat
Asp

tca
Ser

aat
Asn

ttt
Phe

agc
Ser
110

att
Ile

tgg
Trp

tca
Ser

agc
Ser

- 155 -

tac
Tyr
15

gga
Gly

gat
Asp

atg
Met

tgc
Cys

cag
Gln
95

aat
Asn

gta
Val

aca
Thr

gce
Ala

tct
Ser
175

agt
Ser

cac
His

caa
Gln

g88
Gly

aca
Thr
80

tat
Tyr

tgce
Cys

gca
Ala

ggt
Gly

gat
Asp
160

tac
Tyr

48

96

144

192

240

288

336

384

432

480

528
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cce
Pro

tac
Tyr

ttg
Leu

caa
Gln
225

caa
Gln

atc
Ile

ttt
Phe

ata
Ile

aac
Asn
305

cce
Pro

aat
Asn

ttc

aca
Thr

atc
Ile

tac
Tyr
210

caa
Gln

tca
Ser

cta
Leu

aaa
Lys

gac
Asp
290

gac
Asp

aag
Lys

gta
Val

atc

ttg
Leu

tgg
Trp
195

atc
Ile

aca
Thr

ggc
Gly

atg
Met

ttg
Leu
275

att
Ile

aag
Lys

tat
Tyr

cca
Pro

gaa

aat
Asn
180

g2gg
Gly

caa
Gln

ata
Ile

agg
Arg

ata
Ile
260

aaa
Lys

tgt
Cys

cca
Pro

atc
Ile

gaa
Glu
340

aac

gtg aca
Val Thr

att cat
Ile His

gaa tca
Glu Ser

atc cct
Ile Pro
230

ata agc
Ile Ser
245

aac agt
Asn Ser

aca ggg
Thr Gly

gtg tct
Val Ser

ttc caa
Phe Gln
310

agg caa
Arg Gln
325

aag caa
Lys Gln

gge tgg

atg
Met

cac
His

gga
Gly
215

aac
Asn

ata
Ile

aat
Asn

aaa
Lys

gaa
Glu
295

aat
Asn

aac
Asn

acc
Thr

gaa

cct
Pro

ccg
Pro
200

cga
Arg

atc
Ile

tac
Tyr

ggc
Gly

agc
Ser
280

tgt
Cys

gtg
Val

act
Thr

aga
Arg

gga

aac
Asn
185

agc
Ser

gta
Val

gga
Gly

tgg
Trp

aac
Asn
265

tct
Ser

att
Ile

aac
Asn

tta
Leu

gga
Gly
345

atg

aat
Asn

tca
Ser

aca
Thr

tct
Ser

acc
Thr
250

tta
Leu

gta
Val

aca
Thr

aaa
Lys

aag
Lys
330

atc
Ile

gtt

aaa
Lys

aat
Asn

gtc
Val

aga
Arg
235

att
Ile

gtt
Val

atg
Met

cca
Pro

gtt
Val
315

ctg
Leu

ttt
Phe

gat

aat
Asn

caa
Gln

tca
Ser
220

ccg
Pro

gta
Val

gca
Ala

aga
Arg

aat
Asn
300

aca
Thr

gce
Ala

gga
Gly

ggg

ttc
Phe

gag
Glu
205

aca
Thr

ttg
Leu

aaa
Lys

ccg
Pro

tca
Ser
285

gga
Gly

tat
Tyr

act
Thr

gca
Ala

tgg

gac
Asp
190

cag
Gln

aaa
Lys

gtc
Val

cct
Pro

cgg
Arg
270

gat
Asp

agc
Ser

gga
Gly

888
Gly

ata
Ile
350

tat

- 156 -

aag
Lys

aca
Thr

aga
Arg

aga
Arg

gga
Gly
255

gga
Gly

gta
Val

atc
Ile

aaa
Lys

atg
Met
335

gcg
Ala

ggg

cta
Leu

aaa
Lys

agt
Ser

ggt
Gly
240

gat
Asp

tat
Tyr

cce
Pro

tce
Ser

tgce
Cys
320

agg
Arg

gga
Gly

ttc

576

624

672

720

768

816

864

912

960

1008

1056

1104
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Phe

cga
Arg

act
Thr
385

gaa
Glu

gta
Val

ata
Ile

caa
Gln

aag
Lys
465

tgt
Cys

aga
Arg

aac
Asn

tgg
Trp

Ile Glu Asn Gly Trp Glu Gly Met

tat
Tyr
370

caa
Gln

aga
Arg

gaa
Glu

gac
Asp

cat
His
450

act
Thr

ttc
Phe

act
Thr

cga
Arg

ata
Ile

355

caa
Gln

gca
Ala

acc
Thr

gga
Gly

cta
Leu
435

aca
Thr

aga
Arg

aag
Lys

888
Gly

ttt
Phe
515

ctg
Leu

aac
Asn

gce
Ala

aat
Asn

aga
Arg
420

tgg
Trp

att
Ile

cge
Arg

att
Ile

aca
Thr
500

cag
Gln

tgg
Trp

tct
Ser

atc
Ile

gag
Glu
405

att
Ile

tce
Ser

gac
Asp

cag
Gln

tac
Tyr
485

tat
Tyr

atc
Ile

att
Ile

gaa
Glu

gac
Asp
390

aaa
Lys

cag
Gln

tac
Tyr

tta
Leu

tta
Leu
470

cac
His

gac
Asp

aaa
Lys

tca
Ser

360

gga aca
Gly Thr
375

cag att
Gln Ile

ttc cat
Phe His

gac ttg
Asp Leu

aat gca
Asn Ala
440

aca gat
Thr Asp
455

aga gaa
Arg Glu

aaa tgt
Lys Cys

cat tac
His Tyr

ggt gta
Gly Val
520

ttc gce
Phe Ala

288
Gly

aat
Asn

caa
Gln

gag
Glu
425

gaa
Glu

gca
Ala

aac
Asn

gat
Asp

ata
Ile
505

gag
Glu

ata
Ile

Val

caa
Gln

gga
Gly

ata
Ile
410

aaa
Lys

ttg
Leu

gaa
Glu

gca
Ala

aat
Asn
490

tac
Tyr

ttg
Leu

tca
Ser

Asp Gly

gct gea
Ala Ala
380

aag tta
Lys Leu
395

gag aag
Glu Lys

tat gta
Tyr Val

ctg gtg
Leu Val

atg aat
Met Asn
460

gaa gac
Glu Asp
475

gca tgc
Ala Cys

aga gat
Arg Asp

aaa tca
Lys Ser

tge ttc
Cys Phe

Trp
365

gat
Asp

aac
Asn

gaa
Glu

gaa
Glu

gct
Ala
445

aaa
Lys

atg
Met

att
Ile

gaa
Glu

ggc
Gly
525

tta
Leu

Tyr

cta
Leu

aga
Arg

ttc
Phe

gac
Asp
430

cta
Leu

tta
Leu

gga
Gly

gga
Gly

gca
Ala
510

tac
Tyr

att
Ile

- 157 -

Gly

aag
Lys

gtg
Val

tca
Ser
415

acc
Thr

gaa
Glu

ttt
Phe

ggt
Gly

tca
Ser
495

tta
Leu

aaa
Lys

tgce
Cys

Phe

agc
Ser

att
Ile
400

gaa
Glu

aaa
Lys

aat
Asn

gag
Glu

gga
Gly
480

ata
Ile

aac
Asn

gat
Asp

gtt
Val

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632
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530 535

540

gtt cta ttg ggt ttc att atg tgg gct tgc caa aaa ggc aac atc aga
Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg

545 550

tgc aac att tgc att tga
Cys Asn Ile Cys Ile
565

<210> 32

<211> 565

<212> PRT

<213> Influenza virus

<400> 32

Met Lys Thr Thr Ile Ile Leu
1 5

Gln Asn Pro Ile Ser Asp Asn
20

His Ala Val Ala Asn Gly Thr
35

Ile Glu Val Thr Asn Ala Thr
50 5%}

Lys Ile Cys Asn Lys Ser Tyr
65 70

Leu Ile Asp Ala Met Leu Gly
85

555 560

Leu Thr His Trp Ala Tyr Ser
10 15

Ala Thr Leu Cys Leu Gly His
30

Lys Thr Ile Ser Asp Asp Gln
45

Val Gln Ser Ile Ser Met Gly
60

Leu Asp Gly Arg Asn Cys Thr
75 80

His Cys Asp Ala Phe Gln Tyr
90 95

Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys

100

110

- 158 -

1680

1698
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Tyr

Ser

Val
145

Ser

Pro

Tyr

Leu

Gln
225

Gln

Ile

Phe

Ile

Asn

Pro

Ser
130

Thr

Phe

Thr

Tyr
210

Gln

Ser

Leu

Lys

Asp

290

Asp

Tyr Asp Ile Pro Asp Tyr Ala
115 120

Gly Thr Leu Glu Phe Thr Ala
135

Gln Asn Gly Arg Ser Gly Ala
150

Phe Ser Arg Leu Asn Trp Leu
165

Leu Asn Val Thr Met Pro Asn
180 185

Trp Gly Ile His His Pro Ser
195 200

Ile GIn Glu Ser Gly Arg Val
215

Thr Ile Ile Pro Asn Ile Gly
230

Gly Arg Ile Ser Ile Tyr Trp
245

Met Ile Asn Ser Asn Gly Asn
260 265

Leu Lys Thr Gly Lys Ser Ser
275 280

Ile Cys Val Ser Glu Cys Ile
295

Lys Pro Phe Gln Asn Val Asn

Ser Leu Arg Ser Ile

Glu Gly Phe

Cys

Thr

170

Asn

Ser

Thr

Ser

Thr

250

Leu

Val

Thr

Lys

Lys
155

Lys

Lys

Asn

Val

Arg
235

Ile

Val

Met

Pro

Val

140

Arg

Ser

Asn

Gln

Ser

220

Pro

Val

Ala

Arg

Asn

300

Thr

125

Thr Trp

Gly Ser

Gly Ser

Phe Asp
190

Glu Gln
205

Thr Lys

Leu Val

Lys Pro

Pro Arg
270

Ser Asp
285

Gly Ser

Tyr Gly

- 159 -

Val Ala

Thr Gly

Ala Asp
160

Ser Tyr
175

Lys Leu

Thr Lys

Arg Ser

Arg Gly
240

Gly Asp

255

Gly Tyr

Val Pro

Ile Ser

Lys Cys
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305 310

Pro Lys Tyr Ile Arg Gln Asn
325

Asn Val Pro Glu Lys Gln Thr
340

Phe Ile Glu Asn Gly Trp Glu
355

Arg Tyr Gln Asn Ser Glu Gly
370 375

Thr Gln Ala Ala Ile Asp Gln
385 390

Glu Arg Thr Asn Glu Lys Phe
405

Val Glu Gly Arg Ile Gln Asp
420

Ile Asp Leu Trp Ser Tyr Asn
435

Gln His Thr Ile Asp Leu Thr
450 455

Lys Thr Arg Arg Gln Leu Arg
465 470

Cys Phe Lys Ile Tyr His Lys
485

Arg Thr Gly Thr Tyr Asp His
500

Thr Leu

Arg Gly
345

Gly Met
360

Thr Gly

Ile Asn

His Gln

Leu Glu
425

Ala Glu
440

Asp Ala

Glu Asn

Cys Asp

Tyr Ile
505

315 320

Lys Leu Ala Thr Gly Met Arg
330 335

Ile Phe Gly Ala Ile Ala Gly
350

Val Asp Gly Trp Tyr Gly Phe
365

Gln Ala Ala Asp Leu Lys Ser
380

Gly Lys Leu Asn Arg Val Ile
395 400

Ile Glu Lys Glu Phe Ser Glu
410 415

Lys Tyr Val Glu Asp Thr Lys
430

Leu Leu Val Ala Leu Glu Asn
445

Glu Met Asn Lys Leu Phe Glu
460

Ala Glu Asp Met Gly Gly Gly
475 480

Asn Ala Cys Ile Gly Ser Ile
490 495

Tyr Arg Asp Glu Ala Leu Asn
510

- 160 -
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Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
515 520 525

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
530 535 540

Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
545 550 555 560

Cys Asn Ile Cys Ile
565

<210> 33

<211> 549

<212> PRT

<213> Influenza virus

<400> 33

Gln Asn Pro Ile Ser Gly Asn Asn Thr Ala Thr Leu Cys Leu Gly His
1 5 10 15

His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Met Ser Asp Asp Gln
20 25 30

Ile Glu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly
35 40 45

Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr
50 55 60

Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
65 70 75 80

Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Asn Ala Phe Ser Asn Cys
85 90 95
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Tyr Pro

Ser Ser

Val Thr
130

Ser Phe

145

Pro Thr

Tyr 1

@

Leu Tyr

Gln Gln
210

Gln Ser
225

Ile Leu

Phe Lys

Ile Asp

Tyr Asp Ile Pro Asp

100

Gly Thr Leu Glu Phe

115

Gln Asn Gly Arg Ser

135

Phe Ser Arg Leu Asn

150

Leu Asn Val Thr

165

Trp Gly Ile His

180

Ile Gln Glu Ser

195

Met

His

Tyr Ala

105

Thr Ala

120

Gly

Trp

Pro

Pro

Ala

Leu

Asn

Ser
185

Gly Arg Val

Thr Ile Ile Pro Asn

Gly Arg Ile Ser

230

Met Ile Asn Ser

245

215

Ile

Asn

Leu Lys Thr Gly Lys

260

200

Ile

Tyr

Gly

Ser

Gly

Trp

Asn

Ser
265

[le Cys Val Ser Glu Cys Ile

275

280

Ser

Glu

Cys

Thr

Asn
170

Ser

Thr

Ser

Thr

Leu

250

Val

Thr

Leu Arg Ser Ile
110

Gly Phe Thr Trp
125

Lys Arg Gly Ser
140

Lys Ser Gly Ser
155

Lys Asn Phe Asp

Asn Gln Glu Gln
190

Val Ser Thr Lys
205

Arg Pro Leu Val
220

Ile Val Lys Pro

235

Val Ala Pro Arg

Met Arg Ser Asp
270

Pro Asn Gly Ser
285

- 162 -

Val Ala

Thr Gly

Ala Asp

Ser Tyr
160

Lys Leu

175

Thr Lys

Arg Ser

Arg Gly

Gly Asp
240

Gly Tyr

255

Ala Pro

Ile Ser
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Asn Asp Lys Pro Phe Gln Asn
290 295

Pro Lys Tyr Ile Arg Gln Asn
305 310

Asn Val Pro Glu Lys Gln Thr
325

Phe Ile Glu Asn Gly Trp Glu
340

Arg Tyr Gln Asn Ser Glu Gly
355

Thr Gln Ala Ala Ile Asp Gln
370 375

Glu Arg Thr Asn Glu Lys Phe
385 390

Val Glu Gly Arg Ile Gln Asp
405

Ile Asp Leu Trp Ser Tyr Asn
420

Gln His Thr Ile Asp Leu Thr
435

Lys Thr Arg Arg Gln Leu Arg
450 455

Cys Phe Lys Ile Tyr His Lys
465 470

Val Asn Lys Val Thr Tyr Gly Lys Cys
300

Thr Leu Lys Leu Ala Thr Gly Met Arg
315 320

Arg Gly Ile Phe Gly Ala Ile Ala Gly
330 335

Gly Met Val Asp Gly Trp Tyr Gly Phe
345 350

Thr Gly Gln Ala Ala Asp Leu Lys Ser
360 365

Ile Asn Gly Lys Leu Asn Arg Val Ile
380

His GIn Ile Glu Lys Glu Phe Ser Glu
395 400

Leu Glu Lys Tyr Val Glu Asp Thr Lys
410 415

Ala Glu Leu Leu Val Ala Leu Glu Asn
425 430

Asp Ala Glu Met Asn Lys Leu Phe Glu
440 445

Glu Asn Ala Glu Asp Met Gly Gly Gly
460

Cys Asp Asn Ala Cys Ile Gly Ser Ile
475 480
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Arg Thr Gly Thr Tyr Asp His Tyr Ile Tyr Arg Asp Glu Ala Leu Asn
485 490 495

Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
500 505 510

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
515 520 525

Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Arg Gly Asn Ile Arg
530 535 540

Cys Asn Ile Cys Ile
545

<210> 34

<211> 549

<212> PRT

<213> Influenza virus

<400> 34

GIn Asn Pro Ile Ser Asp Asn Asn Thr Ala Thr Leu Cys Leu Gly His
1 5 10 15

His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Ile Ser Asp Asp Gln
20 25 30

Ile Glu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly
35 40 45

Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr
50 55 60

Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
65 70 75 80
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Glu Ser

Tyr Pro

Ser Ser

Val Thr
130

Ser Phe

145

Pro Thr

Tyr Ile

Leu Tyr

Gln Gln

210

Gln Ser
225

Ile Leu

Phe Lys

Ile Asp

Trp Asp Leu Phe Ile Glu Arg
85

Tyr Asp Ile Pro Asp Tyr Ala
100 105

Gly Thr Leu Glu Phe Thr Ala
115 120

Gln Asn Gly Arg Ser Gly Ala
135

Phe Ser Arg Leu Asn Trp Leu
150

Leu Asn Val Thr Met Pro Asn
165

Trp Gly Ile His His Pro Ser
180 185

Ile Gln Glu Ser Gly Arg Val
195 200

Thr Ile Ile Pro Asn Ile Gly
215

Gly Arg Ile Ser Ile Tyr Trp
230

Met Ile Asn Ser Asn Gly Asn
245

Leu Lys Thr Gly Lys Ser Ser
260 265

Ile Cys Val Ser Glu Cys Ile

Ser
90

Ser

Glu

Cys

Thr

Asn
170

Ser

Thr

Ser

Thr

Leu

250

Val

Thr

Ser Ala Phe Ser

Leu Arg Ser Ile
110

Gly Phe Thr Trp
125

Lys Arg Gly Ser
140

Lys Ser Gly Ser

155

Lys Asn Phe Asp

Asn Gln Glu Gln
190

Val Ser Thr Lys
205

Arg Pro Leu Val
220

Ile Val Lys Pro

235

Val Ala Pro Arg

Met Arg Ser Asp
270

Pro Asn Gly Ser

- 165 -

Asn Cys
95

Val Ala

Thr Gly

Ala Asp

Ser Tyr
160

Lys Leu

175

Thr Lys

Arg Ser

Arg Gly

Gly Asp
240

Gly Tyr

255

Val Pro

Ile Ser
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275

Asn Asp Lys Pro Phe Gln Asn
290 295

Pro Lys Tyr Ile Arg Gln Asn
305 310

Asn Val Pro Glu Lys Gln Thr
325

Phe Ile Glu Asn Gly Trp Glu
340

Arg Tyr Gln Asn Ser Glu Gly
355

Thr Gln Ala Ala Ile Asp Gln
370 375

Glu Arg Thr Asn Glu Lys Phe
385 390

Val Glu Gly Arg Ile Gln Asp
405

Ile Asp Leu Trp Ser Tyr Asn
420

Gln His Thr Ile Asp Leu Thr
435

Lys Thr Arg Arg Gln Leu Arg
450 455

Cys Phe Lys Ile Tyr His Lys

280 285

Val Asn Lys Val Thr Tyr Gly Lys Cys
300

Thr Leu Lys Leu Ala Thr Gly Met Arg
315 320

Arg Gly Ile Phe Gly Ala Ile Ala Gly
330 335

Gly Met Val Asp Gly Trp Tyr Gly Phe
345 350

Thr Gly Gln Ala Ala Asp Leu Lys Ser
360 365

Ile Asn Gly Lys Leu Asn Arg Val Ile
380

His GIln Ile Glu Lys Glu Phe Ser Glu

395 400

Leu Glu Lys Tyr Val Glu Asp Thr Lys

410 415

Ala Glu Leu Leu Val Ala Leu Glu Asn
425 430

Asp Ala Glu Met Asn Lys Leu Phe Glu
440 445

Glu Asn Ala Glu Asp Met Gly Gly Gly
460

Cys Asp Asn Ala Cys Ile Gly Ser Ile
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465 470 475 480

Arg Thr Gly Thr Tyr Asp His Tyr Ile Tyr Arg Asp Glu Ala Leu Asn
485 490 495

Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
500 505 510

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
515 520 525

Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
530 535 540

Cys Asn Ile Cys Ile
545

<210> 35

<211> 9

<212> DNA

<213> Influenza virus

<400> 35
gagagttgg

<210> 36

<211> 9

<212> DNA

<213> Influenza virus

<400> 36
ccgttggte

<210> 37

<211> 9

<212> DNA

<213> Influenza virus

<400> 37

- 167 -
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caaaccaga

<210> 38

<211> 9

<212> DNA

<213> Influenza virus

<400> 38
agaactggg

<210> 39

<211> 15

<212> DNA

<213> Influenza virus

<400> 39
tatgagagtt gggac

<210> 40
<211> 15
<212> DNA
<213> Influenza virus

<400> 40
agaccgttgg tcaga

<210> 41

<211> 15

<212> DNA

<213> Influenza virus

<400> 41
aagcaaacca gagga

<210> 42

<211> 15

<212> DNA

<213> Influenza virus

<400> 42

- 168 -
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15

15
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ataagaactg ggaca

<210> 43

<211> 9

<212> DNA

<213> Influenza virus

<400> 43
acaatgagt

<210> 44
<211> 15
<212> DNA
<213> Influenza virus

<400> 44
aaaacaatga gtgat

<210> 45

<211> 9

<212> DNA

<213> Influenza virus

<400> 45
gatgtaccc

<210> 46

<211> 15

<212> DNA

<213> Influenza virus

<400> 46
tcagatgtac ccata

<210> 47

<211> 2280

<212> DNA

<213> Influenza virus

<220>

15

15

15

- 169 -
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<221> (DS

<222> (1)..

<400> 47

atg
Met
1

cgc
Arg

aaa
Lys

tgg
Trp

gag
Glu
65

acg
Thr

aca
Thr

aaa
Lys

acc
Thr

gtt
Val
145

gat

gag
Glu

gag
Glu

tac
Tyr

atg
Met
50

atg
Met

aac
Asn

tgg
Trp

gtc
Val

ttt
Phe
130

gat
Asp

gtg

aga
Arg

ata

aca
Thr
35

atg
Met

att
Ile

gat
Asp

tgg
Trp

tac
Tyr
115

g8c
Gly

gta
Val

atc

(2280)

ata

cta

20

tca

gca

cct
Pro

gct
Ala

aat
Asn
100

aaa
Lys

cce
Pro

aac
Asn

atg

aaa gaa ctg aga
Ile Lys Glu Leu

5

aca aaa act
Ile Leu Thr Lys Thr

gga aga caa
Ser Gly Arg Gln

atg aaa tac
Ala Met Lys Tyr

gag

aga

55

aat

Glu Arg Asn

ggc
Gly
85

agg
Arg

act
Thr

gtt
Val

cct
Pro

gaa

70

tca
Ser

aat
Asn

tat
Tyr

cat
His

ggt
Gly
150

gtt

gac
Asp

gga
Gly

ttt
Phe

ttt
Phe
135

cac
His

gtt

Arg

act
Thr

gag
Glu
40

cca
Pro

gaa
Glu

cgc
Arg

cca
Pro

gaa
Glu
120

agg
Arg

gcg
Ala

ttc

gat
Asp

gtg
Val
25

aag
Lys

att
Ile

cag
Gln

gta
Val

aca
Thr
105

aag
Lys

aat
Asn

gac
Asp

CCa

ctg
Leu
10

gac
Asp

aac
Asn

aca
Thr

gga
Gly

atg
Met
90

acg
Thr

gtt
Val

caa
Gln

ctc
Leu

aat

atg
Met

cac
His

cct
Pro

gca
Ala

caa
Gln
75

gta
Val

aac
Asn

gaa
Glu

gtc
Val

agt
Ser
155

gaa

tta
Leu

atg
Met

gca
Ala

gat
Asp
60

acc
Thr

tca
Ser

aca
Thr

aga
Arg

aag
Lys
140

gct
Ala

gtg

caa
Gln

gce
Ala

ctt
Leu
45

aag
Lys

ctt
Leu

cct
Pro

att
Ile

ttg
Leu
125

ata

tce
Ser

ata
Ile
30

agg
Arg

agg
Arg

tgg
Trp

ctg
Leu

cat
His
110

aaa
Lys

aga

cge
Arg
15

atc
Ile

atg
Met

ata
Ile

agc
Ser

gca
Ala
95

tat
Tyr

cac
His

cga

Ile Arg Arg

aaa gaa gca
Lys Glu Ala

acc
Thr

aag
Lys

aaa
Lys

atg
Met

aaa
Lys
80

gtg
Val

cca
Pro

gga
Gly

aga
Arg

caa
Gln
160

gga gcc aga att
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48

96

144

192

240

288

336

384

432

480

528
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Asp Val

cta aca
Leu Thr

ctt cag
Leu Gln

aga gag
Arg Glu
210

agc agt
Ser Ser
225

gag caa
Glu Gln

caa agt
Gln Ser

tca gca
Ser Ala

att ggt
Ile Gly
290

gaa caa
Glu Gln
305

tca tca
Ser Ser

tca gtc
Ser Val

Ile

tca
Ser

gac
Asp
195

ttg
Leu

gta
Val

atg
Met

tta
Leu

gat
Asp
275

gga
Gly

gct
Ala

ttc
Phe

aag

Met

gaa
Glu
180

tgc
Cys

gtc
Val

tac
Tyr

tac
Tyr

att
Ile
260

cca
Pro

aca
Thr

gtg
Val

agc
Ser

aga

Glu Val
165

tca caa
Ser Gln

aaa att
Lys Ile

cga aaa
Arg Lys

att gaa
Ile Glu
230

acc cca
Thr Pro
245

att gca
Ile Ala

cta gca
Leu Ala

agg atg
Arg Met

gat ata
Asp Ile
310

ttt ggt
Phe Gly
325

gaa gaa

Val Phe

cta aca
Leu Thr

gct ccc
Ala Pro
200

aca agg
Thr Arg
215

gtg ttg
Val Leu

gga gga
Gly Gly

gce cgg
Ala Arg

tce cta
Ser Leu
280

gta gac
Val Asp
295

tgc aaa
Cys Lys

gga ttc
Gly Phe

gaa atg

Pro

ata
Ile
185

ttg
Leu

ttc
Phe

cat
His

aaa
Lys

aac
Asn
265

ctg
Leu

atc
Ile

gca
Ala

acc
Thr

ctt

Lys Arg Glu Glu Glu Met Leu

Asn Glu Val

170

acc
Thr

atg
Met

ctc
Leu

ctg
Leu

gtt
Val
250

ata
Ile

gaa
Glu

ctt
Leu

gca
Ala

ttc
Phe
330

acg

aaa
Lys

gta
Val

cca
Pro

act
Thr
235

aga
Arg

gtg
Val

atg
Met

aag
Lys

atg
Met
315

aaa
Lys

ggc

gag
Glu

gca
Ala

gta
Val
220

cag
Gln

aac
Asn

aga
Arg

tgc
Cys

cag
Gln
300

gga
Gly

agg
Arg

aac

Gly Ala Arg

aaa
Lys

tac
Tyr
205

gta
Val

gga
Gly

gat
Asp

aga
Arg

cac
His
285

aac
Asn

ttg
Leu

aca
Thr

ctt

aag
Lys
190

atg
Met

ggc
Gly

aca
Thr

gat
Asp

gca
Ala
270

agt
Ser

cca
Pro

aga
Arg

agt
Ser

caa

175

gaa
Glu

cta
Leu

gga
Gly

tgce
Cys

att
Ile
255

aca
Thr

aca
Thr

aca
Thr

att
Ile

gga
Gly
335

aca

Ile

gaa
Glu

gaa
Glu

aca
Thr

tgg
Trp
240

gat
Asp

gta
Val

cag
Gln

gag
Glu

agc
Ser
320

tca
Ser

ttg

Thr Gly Asn Leu Gln Thr Leu
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624

672

720

768

816

864

912

960

1008

1056
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aaa ata
Lys Ile

aga gca
Arg Ala
370

ata gta
Ile Val
385

gce atg
Ala Met

gat ttg
Asp Leu

caa ctc
Gln Leu

tgg gga
Trp Gly
450

cct gac
Pro Asp
465

agc aaa
Ser Lys

agc att
Ser Ile

ctg tcc
Leu Ser

340

aga gtg
Arg Val
355

aca gcc
Thr Ala

agt ggg
Ser Gly

gtg ttt
Val Phe

aac ttt
Asn Phe
420

ttg agg
Leu Arg
435

att gaa
Ile Glu

atg acc
Met Thr

atg gga
Met Gly

gac cgt
Asp Arg
500

cct gaa
Pro Glu

cat gag
His Glu

att atc
Ile Ile

aga gat
Arg Asp
390

tcg caa
Ser Gln
405

gtt aat
Val Asn

cat ttc
His Phe

cce ate
Pro Ile

cca agce
Pro Ser
470

gtg gat
Val Asp
485

ttt tta
Phe Leu

gaa gtc
Glu Val

ggce tat
Gly Tyr
360

aga aag
Arg Lys
375

gaa caa
Glu Gln

gaa gat
Glu Asp

aga gca
Arg Ala

caa aaa
Gln Lys
440

gac aat
Asp Asn
455

acc gag
Thr Glu

gag tac
Glu Tyr

aga gtt
Arg Val

agt gaa

345

gaa
Glu

gca
Ala

tca
Ser

tge
Cys

aat
Asn
425

gat
Asp

gta
Val

atg
Met

tce
Ser

cgg
Arg
505

aca

gaa
Glu

acc
Thr

att
Ile

atg
Met
410

cag
Gln

gca
Ala

atg
Met

tca
Ser

agc
Ser
490

gat
Asp

caa

ttc
Phe

aga
Arg

gct
Ala
395

ata
Ile

cgt
Arg

aaa
Lys

g8g
Gly

ttg
Leu
475

act
Thr

caa
Gln

gga

aca
Thr

aga
Arg
380

gaa
Glu

aaa
Lys

ttg
Leu

gtg
Val

atg
Met
460

aga
Arg

gag
Glu

agg
Arg

acg

atg
Met
365

ttg
Leu

gca
Ala

gca
Ala

aac
Asn

ctt
Leu
445

att
Ile

gga
Gly

aga
Arg

gga
Gly

gaa

Ser Glu Thr Gln Gly Thr Glu

350

gtc
Val

att
Ile

ata
Ile

gtt
Val

cce
Pro
430

ttc
Phe

gga
Gly

gtg
Val

gtg
Val

aac
Asn
510

aag
Lys

- 172 -

gga
Gly

caa
Gln

att
Ile

cga
Arg
415

atg
Met

caa
Gln

ata
Ile

aga
Arg

gtg
Val
495

ata
Ile

ctg
Leu

aga
Arg

ttg
Leu

gta
Val
400

ggc
Gly

cat
His

aat
Asn

ttg
Leu

gtc
Val
480

gtg
Val

cta
Leu

aca
Thr

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584
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ata
Ile

gtg
Val
545

aaa
Lys

ttt
Phe

agc
Ser

aca
Thr

cct
Pro
625

aga
Arg

aac
Asn

ggt
Gly

gct
Ala

515

att tat
Ile Tyr
530

ttg gtc
Leu Val

att cag
Ile Gln

gaa cca
Glu Pro

ggt ttc
Gly Phe
595

ttt gat
Phe Asp
610

ccg gaa
Pro Glu

ggt tcg
Gly Ser

tac aat
Tyr Asn

gcg ctt
Ala Leu
675

gtt cta
Val Leu

tcg tca
Ser Ser

aat act
Asn Thr

tgg tca
Trp Ser
565

ttc caa
Phe Gln
580

gta aga
Val Arg

act gct
Thr Ala

cag agt
Gln Ser

gga atg
Gly Met
645

aaa gtc
Lys Val
660

act gag
Thr Glu

aga ggg
Arg Gly

tca
Ser

tat
Tyr
550

cag
Gln

tce
Ser

acc
Thr

caa
Gln

agg
Arg
630

agg
Arg

act
Thr

gac
Asp

ttt
Phe

atg
Met
535

caa
Gln

gac
Asp

ctg
Leu

ctg
Leu

ata
Ile
615

atg
Met

ata
Ile

aaa
Lys

cca
Pro

cte
Leu

520

atg
Met

tgg
Trp

cce
Pro

gtc
Val

ttt
Phe
600

ata
Ile

cag
Gln

ctt
Leu

agg
Arg

gat
Asp
680

att
Ile

tgg
Trp

atc
Ile

aca
Thr

cct
Pro
585

cag
Gln

aaa
Lys

ttc
Phe

gta
Val

cte
Leu
665

gaa
Glu

tta
Leu

gag
Glu

atc
Ile

atg
Met
570

agg
Arg

caa
Gln

ctce
Leu

tct
Ser

aga
Arg
650

aca
Thr

ggt
Gly

ggt
Gly

att
Ile

aga
Arg
555

tta
Leu

gce
Ala

atg
Met

cte
Leu

tct
Ser
635

ggc
Gly

gtc
Val

acg
Thr

aaa

aat
Asn
540

aac
Asn

tac
Tyr

acc
Thr

cga
Arg

cct
Pro
620

ttg
Leu

aat
Asn

ctc
Leu

gct
Ala

gaa

525

ggt
Gly

tgg
Trp

aat
Asn

aga
Arg

gat
Asp
605

ttt
Phe

act
Thr

tce
Ser

gga
Gly

gga
Gly
685

aac

Lys Glu Asn

cce
Pro

gaa
Glu

aag
Lys

agc
Ser
590

gta
Val

gce
Ala

gtt
Val

cca
Pro

aag
Lys
670

gaa
Glu

att
Ile

ata
Ile
575

caa
Gln

ctt
Leu

gct
Ala

aat
Asn

gtg
Val
655

gat
Asp

tca
Ser

gta
Val
560

gaa
Glu

tac
Tyr

gga
Gly

gct
Ala

gta
Val
640

ttc
Phe

gca
Ala

gta gag tct
Val Glu Ser

aag

aga

tat

Lys Arg Tyr
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1680

1728

1776

1824

1872

1920

1968

2016

2064
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690

ggc cca gea cta age
Gly Pro Ala Leu Ser
705

aaa gcc aat gta cta
Lys Ala Asn Val Leu
725

cgg aaa cgt gac tct
Arg Lys Arg Asp Ser
740

agg att cgg atg gcc
Arg Ile Arg Met Ala
755

<210> 48

<211> 759
<212> PRT
<213>

<400> 48

695

atc aat gaa ctt agc
Ile Asn Glu Leu Ser
710

att ggg caa ggg gac
Ile Gly Gln Gly Asp
730

agc ata ctt act gac
Ser Ile Leu Thr Asp
745

atc aat tag
Ile Asn

Influenza virus

aaa
Lys
715

gta
Val

agc
Ser

700

ctt gca aaa ggg gag
Leu Ala Lys Gly Glu
720

gtg ttg gta atg aaa
Val Leu Val Met Lys
735

cag aca gcg acc aaa
Gln Thr Ala Thr Lys
750

Met Glu Arg Ile Lys Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr

1 5

Arg Glu Ile Leu Thr
20

Lys Tyr Thr Ser Gly
35

Trp Met Met Ala Met
50

10

Lys Thr Thr
25

15

Val Asp His Met Ala Ile Ile Lys

30

Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys

40

Lys Tyr Pro
55

45

Ile Thr Ala Asp Lys Arg Ile Met

60

Glu Met Ile Pro Glu Arg Asn Glu Gln Gly GIn Thr Leu Trp Ser Lys

65

70

75

80

~174 -
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2208

2256

2280

on

=2
=

=]
=

o

10-1474011



Thr Asn Asp Ala Gly Ser Asp Arg Val

85

Thr Trp Trp Asn Arg Asn Gly Pro Thr

Lys Val Tyr
115

Thr Phe Gly
130

Val Asp Val

145

Asp Val Ile

Leu Thr Ser

Leu Gln Asp
195

Arg Glu Leu
210

Ser Ser Val

225

Glu Gln Met

Gln Ser Leu

100

Lys

Pro

Asn

Met

Glu
180

Cys

Val

Tyr

Tyr

Ile
260

105

Thr Tyr Phe Glu Lys
120

Val His Phe Arg Asn
135

Pro Gly His Ala Asp
150

Glu Val Val Phe Pro
165

Ser Gln Leu Thr Ile
185

Lys Ile Ala Pro Leu
200

Arg Lys Thr Arg Phe
215

Ile Glu Val Leu His
230

Thr Pro Gly Gly Lys
245

Ile Ala Ala Arg Asn
265

Met
90

Thr

Val

Gln

Leu

Asn

170

Thr

Met

Leu

Leu

Val
250

Ile

Val

Asn

Glu

Val

Ser
155

Glu

Lys

Val

Pro

Ser

Thr

Arg

Lys

140

Ala

Val

Glu

Ala

Val
220

Pro

Ile

Leu

125

Ile

Lys

Gly

Lys

Tyr

205

Val

Thr Gln Gly

235

Arg Asn Asp

Val Arg Arg

Leu

His
110

Lys

Arg

Glu

Ala

Lys
190

Met

Gly

Thr

Asp

Ala
270

- 175 -

Ala
95

Tyr

His

Arg

Ala

Arg
175

Glu

Leu

Gly

Cys

Ile
255

Thr

Val

Pro

Gly

Arg

Gln
160

Ile

Glu

Glu

Thr

Trp
240

Asp

Val
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Ser Ala Asp Pro Leu Ala Ser Leu Leu
275 280

Ile Gly Gly Thr Arg Met Val Asp Ile
290 295

Glu Gln Ala Val Asp Ile Cys Lys Ala
305 310

Ser Ser Phe Ser Phe Gly Gly Phe Thr
325

Ser Val Lys Arg Glu Glu Glu Met Leu
340 345

Lys Ile Arg Val His Glu Gly Tyr Glu
355 360

Arg Ala Thr Ala Ile Ile Arg Lys Ala
370 375

Ile Val Ser Gly Arg Asp Glu Gln Ser
385 390

Ala Met Val Phe Ser Gln Glu Asp Cys
405

Asp Leu Asn Phe Val Asn Arg Ala Asn
420 425

GIn Leu Leu Arg His Phe Gln Lys Asp
435 440

Trp Gly Ile Glu Pro Ile Asp Asn Val
450 455

Glu

Leu

Ala

Phe

330

Thr

Glu

Thr

Ile

Met

410

Gln

Ala

Met

Met Cys His Ser
285

Lys Gln Asn Pro
300

Met Gly Leu Arg
315

Lys Arg Thr Ser

Gly Asn Leu Gln
350

Phe Thr Met Val
365

Arg Arg Leu Ile
380

Ala Glu Ala Ile

395

Ile Lys Ala Val

Arg Leu Asn Pro
430

Lys Val Leu Phe
445

Gly Met Ile Gly
460

- 176 -

Thr Gln

Thr Glu

Ile Ser
320

Gly Ser

335

Thr Leu

Gly Arg

Gln Leu

Ile Val
400

Arg Gly

415

Met His

Gln Asn

Ile Leu
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Pro
465

Ser

Ser

Leu

Ile

Val
545

Lys

Phe

Ser

Thr

Pro
625

Arg

Asp Met Thr Pro Ser Thr Glu Met Ser Leu Arg Gly Val
470 475

Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val
485 490

Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn
500 505 510

Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys
515 520 525

Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro
530 535 540

Leu Val Asn Thr Tyr Gln Trp Ile Ile Arg Asn Trp Glu
550 555

Ile GIn Trp Ser Gln Asp Pro Thr Met Leu Tyr Asn Lys
565 570

Glu Pro Phe Gln Ser Leu Val Pro Arg Ala Thr Arg Ser
530 585 590

Gly Phe Val Arg Thr Leu Phe Gln Gln Met Arg Asp Val
595 600 605

Phe Asp Thr Ala Gln Ile Ile Lys Leu Leu Pro Phe Ala
610 615 620

Pro Glu Gln Ser Arg Met Gln Phe Ser Ser Leu Thr Val
630 635

Gly Ser Gly Met Arg Ile Leu Val Arg Gly Asn Ser Pro
645 650

- 177 -

Arg Val
480

Val Val

495

Ile Leu

Leu Thr

Glu Ser

Ile Val
560

Ile Glu
575

Gln Tyr

Leu Gly

Ala Ala

Asn Val
640

Val Phe
655
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Asn Tyr Asn Lys Val Thr Lys Arg Leu Thr Val Leu Gly Lys Asp Ala
660 665 670

Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr Ala Gly Val Glu Ser
675 680 685

Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys Glu Asn Lys Arg Tyr
690 695 700

Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu
705 710 715 720

Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val Val Leu Val Met Lys
725 730 735

Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys
740 745 750

Arg Ile Arg Met Ala Ile Asn
755

<210> 49

<211> 2274

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(2274)

<400> 49

atg gat gtc aat ccg act cta ctt ttc tta aag gtg cca gcg caa aat
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn
1 5 10 15

gct ata agc aca aca ttc cct tat act gga gat cct ccc tac agt cat
Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His
20 25 30

gga aca ggg aca gga tac acc atg gat act gtc aac aga aca cac caa

- 178 -

48

96

144
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Gly Thr Gly
35

tat tca gaa
Tyr Ser Glu
50

caa ctt aat
Gln Leu Asn
65

ggg tac gcc
Gly Tyr Ala

gaa tcc cat
Glu Ser His

gtg att cag
Val Ile Gln
115

tat gat tgg
Tyr Asp Trp
130

aat acg att
Asn Thr Ile
145

ggg aga ttg
Gly Arg Leu

gag gaa atg
Glu Glu Met

gac aac atg
Asp Asn Met
195

aaa caa cga
Lys Gln Arg

Thr

aaa
Lys

cca
Pro

caa
Gln

cce
Pro
100

cag
Gln

acc
Thr

gaa
Glu

atg
Met

gaa
Glu
180

aca
Thr

tta
Leu

Gly Tyr Thr Met

288
Gly

atc
Ile

aca
Thr
85

gga
Gly

aca
Thr

ttg
Leu

gta
Val

gac
Asp
165

ata
Ile

aag
Lys

agc
Ser

aaa
Lys

gat
Asp
70

gat
Asp

atc
Ile

aga
Arg

aat
Asn

ttc
Phe
150

ttc
Phe

aca
Thr

aga
Arg

aga

tgg
Trp
55

gga
Gly

tgt
Cys

ttt
Phe

gtg
Val

agg
Arg
135

aga
Arg

cte
Leu

aca
Thr

atg
Met

aag

40

aca
Thr

cca
Pro

gta
Val

gaa
Glu

gac
Asp
120

aat
Asn

tca
Ser

aaa
Lys

cac
His

ata
Ile
200

agc

Arg Lys Ser

Asp

aca
Thr

ctt
Leu

ttg
Leu

aat
Asn
105

aaa
Lys

caa
Gln

aat
Asn

gat
Asp

ttc
Phe
185

aca
Thr

tat
Tyr

Thr

aac
Asn

cct
Pro

gaa
Glu
90

tcg
Ser

cta
Leu

cct
Pro

ggt
Gly

gtc
Val
170

caa
Gln

cag
Gln

cta
Leu

Val

act
Thr

gaa
Glu
75

gca
Ala

tgt
Cys

aca
Thr

gce
Ala

ctg
Leu
155

atg
Met

cgg
Arg

aga
Arg

atc
Ile

Asn Arg Thr His

gag
Glu
60

gac
Asp

atg
Met

ctt
Leu

caa
Gln

gca
Ala
140

acc
Thr

gag
Glu

aag
Lys

acc
Thr

aga

45

att
Ile

aat
Asn

gct
Ala

gaa
Glu

ggc
Gly
125

aca
Thr

tce
Ser

tce
Ser

aga
Arg

ata
Ile
205

aca

gga
Gly

gaa
Glu

ttc
Phe

acg
Thr
110

cga
Arg

gca
Ala

aat
Asn

atg
Met

aga
Arg
190

gga
Gly

tta

gca
Ala

cca
Pro

ctt
Leu
95

atg
Met

caa
Gln

ctt
Leu

gaa
Glu

aac
Asn
175

gta
Val

aag
Lys

acc

Arg Thr Leu Thr

- 179 -

Gln

cca
Pro

agt
Ser
80

gaa
Glu

gag
Glu

act
Thr

gct
Ala

tcg
Ser
160

aag
Lys

aga
Arg

aaa
Lys

cta
Leu

192

240

288

336

384

432

480

528

576

624

672
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aac
Asn
225

atc
Ile

aca
Thr

gtt
Val

atg
Met

gac
Asp
305

atg
Met

cta
Leu

aaa
Lys

cca
Pro

aca
Thr

210

aca
Thr

gct
Ala

cta
Leu

ggc
Gly

atg
Met
290

aat
Asn

atc
Ile

agc
Ser

gga
Gly

gca
Ala
370

aaa
Lys

atg
Met

acc
Thr

gct
Ala

ggt
Gly
275

act
Thr

acc
Thr

aca
Thr

att
Ile

tat
Tyr
355

gaa
Glu

aag
Lys

acc
Thr

cca
Pro

cga
Arg
260

aat
Asn

aat
Asn

aaa
Lys

tac
Tyr

gca
Ala
340

atg
Met

atg
Met

aaa
Lys

aag gac
Lys Asp
230

ggg atg
Gly Met
245

aga ata
Arg Ile

gag aaa
Glu Lys

tcc caa
Ser Gln

tgg aat
Trp Asn
310

ata act
[le Thr
325

ccg att
Pro Ile

ttt gaa
Phe Glu

cta gca
Leu Ala

att gaa
Ile Glu

215

gct

gag

aga

Ala Glu Arg

cag
Gln

tgt
Cys

aag
Lys

gac
Asp
295

gaa
Glu

aga
Arg

atg
Met

agc
Ser

agc
Ser
375

aag
Lys

ata
Ile

gaa
Glu

gce
Ala
280

act
Thr

aat
Asn

gat
Asp

ttc
Phe

aaa
Lys
360

att
Ile

ata
Ile

aga
Arg

aag
Lys
265

aaa
Lys

gaa
Glu

cag
Gln

cag
Gln

tca
Ser
345

agt
Ser

gac
Asp

cga
Arg

888
Gly

gga
Gly
250

ctt
Leu

ctg
Leu

ctc
Leu

aac
Asn

cca
Pro
330

aat
Asn

atg
Met

cta
Leu

cca
Pro

aaa
Lys
235

ttt
Phe

gaa
Glu

gct
Ala

tce
Ser

cca
Pro
315

gaa
Glu

aaa
Lys

aaa
Lys

aaa
Lys

ctce
Leu

220

ttg
Leu

gta
Val

caa
Gln

aat
Asn

ttc
Phe
300

cgc
Arg

tgg
Trp

atg
Met

ttg
Leu

tat
Tyr
380

ctg
Leu

aaa
Lys

tat
Tyr

tca
Ser

gtc
Val
285

acc
Thr

ata
Ile

ttc
Phe

gca
Ala

aga
Arg
365

ttc
Phe

gtt
Val

cga
Arg

ttt
Phe

gga
Gly
270

gtc
Val

atc
Ile

ttc
Phe

aga
Arg

aga
Arg
350

act
Thr

aat
Asn

gac

cga
Arg

gtt
Val
255

ttg
Leu

aga
Arg

act
Thr

ctg
Leu

aat
Asn
335

ctg
Leu

caa
Gln

gat
Asp

ggg

gca
Ala
240

gaa
Glu

cca
Pro

aaa
Lys

g88
Gly

gca
Ala
320

gtt
Val

888
Gly

ata
Ile

tca
Ser

act

Asp Gly Thr
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720

768

816

864

912

960

1008

1056

1104

1152

1200
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385

gct
Ala

act
Thr

aag
Lys

ttg
Leu

aga
Arg
465

aag
Lys

tac
Tyr

888
Gly

gtc
Val

caa
Gln
545

tgc
Cys

tca ctg agt
Ser Leu Ser

gtg ctg ggt
Val Leu Gly

acc
Thr

ata
Ile
450

ttc
Phe

tce
Ser

cgg
Arg

gtt
Val

atc
Ile
530

atg
Met

cat
His

aca
Thr
435

gtg
Val

tat
Tyr

tac
Tyr

tat
Tyr

tce
Ser
515

aaa
Lys

gca
Ala

aga

420

tac
Tyr

aat
Asn

aga
Arg

ata
Ile

ggt
Gly
500

gga
Gly

aac
Asn

ctce
Leu

ggt

390

cct gge

atg

atg atg

Pro Gly Met Met Met

405

gta tcc
Val Ser

tgg tgg
Trp Trp

gcg cct
Ala Pro

act tgc
Thr Cys
470

aat aga
Asn Arg
485

ttt gta
Phe Val

ata aat
Ile Asn

aac atg
Asn Met

caa ctc
Gln Leu
550

gat acc

Arg Gly Asp Thr

ata
Ile

gat
Asp

aat
Asn
455

aaa
Lys

act
Thr

gce
Ala

gaa
Glu

ata
Ile
535

ttc
Phe

cag
Gln

tta aac
Leu Asn
425

ggt ctg
Gly Leu
440

cat gaa
His Glu

ctg gtc
Leu Val

gga aca
Gly Thr

aat ttc
Asn Phe
505

tct gca
Ser Ala
520

aat aat
Asn Asn

att aag
Ile Lys

ata caa
Ile Gln

gga
Gly
410

ctg
Leu

caa
Gln

gga
Gly

g88
Gly

ttc
Phe
490

agc
Ser

gac
Asp

gat
Asp

gat
Asp

acc
Thr

395

atg
Met

ggc
Gly

tca
Ser

ata
Ile

atc
Ile
475

gaa
Glu

atg
Met

atg
Met

ctce
Leu

tat
Tyr
555

aga

ttc
Phe

cag
Gln

tce
Ser

caa
Gln
460

aac
Asn

ttc
Phe

gaa
Glu

agc
Ser

ggt
Gly
540

cgg
Arg

aga

aac atg ttg

Asn

agg
Arg

gat
Asp
445

gct
Ala

atg
Met

aca
Thr

cta
Leu

att
Ile
525

cct
Pro

tac
Tyr

tct

Arg Arg Ser

Met

aaa
Lys
430

gac
Asp

gga
Gly

agc
Ser

agc
Ser

cce
Pro
510

gga
Gly

gce
Ala

aca
Thr

ttt
Phe
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Leu
415

tat
Tyr

ttt
Phe

gta
Val

aaa
Lys

ttt
Phe
495

agt
Ser

gtg
Val

acg
Thr

tac
Tyr

gag
Glu

400

agc
Ser

aca
Thr

gct
Ala

gac
Asp

aag
Lys
480

ttc
Phe

ttt
Phe

aca
Thr

gca
Ala

cgg
Arg
560

ttg
Leu

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728
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aag
Lys

gat
Asp

gtc
Val

tgce
Cys
625

aac
Asn

tat
Tyr

tce
Ser

tat
Tyr

tac
Tyr
705

agg
Arg

aag

aaa

ctg

tgg

565

gaa

Lys Leu Trp Glu

2gg
Gly

tgt
Cys
610

aat
Asn

agt
Ser

gat
Asp

ata
Ile

cag
Gln
690

aga
Arg

gce
Ala

gat

ggt

580

Ccca

aac

Gly Pro Asn

595

tta
Leu

Ccca

aaa
Lys

ttg

tgg
Trp

aat

Pro Leu Asn

gca

gta

gta

Ala Val Val

gct

gtt

645

gca

Ala Val Ala

ttg

660

aac

aca

Leu Asn Thr

675

aaa
Lys

aga
Arg

cge
Arg

gag

Lys Asp Glu

tgce
Cys

cca
Pro

att
Ile

ttc
Phe

tgc
Cys

gtc
Val

gat
Asp
725

gct
Ala

cag
Gln

cta
Leu

gag
Glu

cct
Pro
630

atg
Met

aca
Thr

agc
Ser

aac
Asn

gga
Gly
710

gca
Ala

gag
Glu

act
Thr

tat
Tyr

cta
Leu
615

ttc
Phe

cct
Pro

aca
Thr

caa
Gln

ctg
Leu
695

att
Ile

cga
Arg

atc
Ile

cga
Arg

aac
Asn
600

atg
Met

gtt
Val

gct
Ala

cat
His

agg
Arg
680

ttt
Phe

tct
Ser

att
Ile

atg
Met

tca
Ser
585

atc
Ile

gat
Asp

agt
Ser

cat
His

tct
Ser
665

gga
Gly

gaa
Glu

agt
Ser

gac
Asp

aag
Lys

570

aag
Lys

aga
Arg

gaa
Glu

cac
His

ggc
Gly
650

tgg
Trp

ata
Ile

aaa
Lys

atg
Met

ttc
Phe
730

atc
Ile

act
Thr

aac
Asn

gat
Asp

aaa
Lys
635

cct
Pro

atc
Ile

cta
Leu

ttc
Phe

gtt
Val
715

gaa
Glu

tgt
Cys

ggt
Gly

cta
Leu

tat
Tyr
620

gaa
Glu

gce
Ala

cce
Pro

gaa
Glu

ttc
Phe
700

gag
Glu

tct
Ser

tce
Ser

cta
Leu

cac
His
605

aag
Lys

att
Ile

aaa
Lys

aag
Lys

gat
Asp
685

cce
Pro

gce
Ala

gga
Gly

acc
Thr

ctg
Leu
590

atc
Ile

g88
Gly

gaa
Glu

agc
Ser

agg
Arg
670

gag
Glu

agc
Ser

atg
Met

cgg
Arg

att

975

gta
Val

ccg
Pro

agg
Arg

tca
Ser

atg
Met
655

aac
Asn

cag
Gln

agc
Ser

gta
Val

ata
Ile
735

gaa

tca
Ser

gaa
Glu

cta
Leu

gtc
Val
640

gag
Glu

cgg
Arg

atg
Met

tca
Ser

tce
Ser
720

aag
Lys

gag

Ile Glu Glu
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1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256
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740 745

ctc aga cgg caa aaa tag
Leu Arg Arg Gln Lys
755

<210> 50

<211> 757

<212> PRT

<213> Influenza virus

<400> 50

Met Asp Val Asn Pro Thr Leu Leu Phe
1 5

Ala Ile Ser Thr Thr Phe Pro Tyr Thr
20 25

Gly Thr Gly Thr Gly Tyr Thr Met Asp
35 40

Tyr Ser Glu Lys Gly Lys Trp Thr Thr
50 55

Gln Leu Asn Pro Ile Asp Gly Pro Leu
65 70

Gly Tyr Ala Gln Thr Asp Cys Val
85

Leu

Glu Ser His Pro Gly Ile Phe Glu Asn
100 105

Val Ile Gln Gln Thr Arg Val Asp Lys
115 120

750

Leu Lys Val Pro Ala
10

Gly Asp Pro Pro Tyr
30

Thr Val Asn Arg Thr
45

Asn Thr Glu Ile Gly
60

Pro Glu Asp Asn Glu
75

Glu Ala Met Ala Phe
90

Ser Cys Leu Glu Thr
110

Leu Thr GIn Gly Arg
125

- 183 -

Gln Asn
15

Ser His

His Gln

Ala Pro

Pro Ser

80

Leu Glu
95

Met Glu

GIn Thr

2274
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Tyr Asp Trp Thr Leu Asn Arg Asn Gln
130 135

Asn Thr Ile Glu Val Phe Arg Ser Asn
145 150

Gly Arg Leu Met Asp Phe Leu Lys Asp
165

Glu Glu Met Glu Ile Thr Thr His Phe
180 185

Asp Asn Met Thr Lys Arg Met Ile Thr
195 200

Lys Gln Arg Leu Ser Arg Lys Ser Tyr
210 215

Asn Thr Met Thr Lys Asp Ala Glu Arg
225 230

Ile Ala Thr Pro Gly Met Gln Ile Arg
245

Thr Leu Ala Arg Arg Ile Cys Glu Lys
260 265

Val Gly Gly Asn Glu Lys Lys Ala Lys
275 280

Met Met Thr Asn Ser Gln Asp Thr Glu
290 295

Asp Asn Thr Lys Trp Asn Glu Asn Gln
305 310

Met Ile Thr Tyr Ile Thr Arg Asp Gln

Pro Ala Ala Thr Ala
140

Gly Leu Thr Ser Asn
155

Val Met Glu Ser Met
170

Gln Arg Lys Arg Arg
190

GIn Arg Thr Ile Gly
205

Leu Ile Arg Thr Leu
220

Gly Lys Leu Lys Arg
235

Gly Phe Val Tyr Phe
250

Leu Glu Gln Ser Gly
270

Leu Ala Asn Val Val
285

Leu Ser Phe Thr Ile
300

Asn Pro Arg Ile Phe

315

Pro Glu Trp Phe Arg

- 184 -

Leu Ala

Glu Ser
160

Asn Lys

175

Val Arg

Lys Lys

Thr Leu

Arg Ala
240

Val Glu

255

Leu Pro

Arg Lys

Thr Gly

Leu Ala
320

Asn Val
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325

Leu Ser Ile Ala Pro Ile Met
340

Lys Gly Tyr Met Phe Glu Ser
355

Pro Ala Glu Met Leu Ala Ser
370 375

Thr Lys Lys Lys Ile Glu Lys
385 390

Ala Ser Leu Ser Pro Gly Met
405

Thr Val Leu Gly Val Ser Ile
420

Lys Thr Thr Tyr Trp Trp Asp
435

Leu Ile Val Asn Ala Pro Asn
450 455

Arg Phe Tyr Arg Thr Cys Lys
465 470

Lys Ser Tyr Ile Asn Arg Thr
485

Tyr Arg Tyr Gly Phe Val Ala
500

Gly Val Ser Gly Ile Asn Glu

330

Phe Ser Asn Lys Met Ala Arg
345 350

Lys Ser Met Lys Leu Arg Thr
360 365

Ile Asp Leu Lys Tyr Phe Asn
380

Ile Arg Pro Leu Leu Val Asp
395

Met Met Gly Met Phe Asn Met
410

Leu Asn Leu Gly Gln Arg Lys
425 430

Gly Leu Gln Ser Ser Asp Asp
440 445

His Glu Gly Ile Gln Ala Gly
460

Leu Val Gly Ile Asn Met Ser

475

Gly Thr Phe Glu Phe Thr Ser

490

Asn Phe Ser Met Glu Leu Pro
505 510

Ser Ala Asp Met Ser Ile Gly

- 185 -

335

Leu Gly

Gln Ile

Asp Ser

Gly Thr
400

Leu Ser

415

Tyr Thr

Phe Ala

Val Asp

Lys Lys
480

Phe Phe

495

Ser Phe

Val Thr
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Val

Gln
545

Cys

Lys

Asp

Val

Cys
625

Asn

Tyr

Ser

Tyr

Tyr

515 520

Ile Lys Asn Asn Met Ile Asn Asn
530 535

Met Ala Leu Gln Leu Phe Ile Lys
550

His Arg Gly Asp Thr Gln Ile Gln
565

Lys Leu Trp Glu Gln Thr Arg Ser
530 585

Gly Gly Pro Asn Leu Tyr Asn Ile
595 600

Cys Leu Lys Trp Glu Leu Met Asp
610 615

Asn Pro Leu Asn Pro Phe Val Ser
630

Ser Ala Val Val Met Pro Ala His
645

Asp Ala Val Ala Thr Thr His Ser
660 665

Ile Leu Asn Thr Ser Gln Arg Gly
675 630

Gln Lys Cys Cys Asn Leu Phe Glu
690 695

Arg Arg Pro Val Gly Ile Ser Ser

Asp

Asp

Thr
570

Lys

Arg

Glu

His

Gly

650

Trp

Ile

Lys

Met

525

Leu Gly Pro
540

Tyr Arg Tyr

555

Arg Arg Ser

Thr Gly Leu

Asn Leu His
605

Asp Tyr Lys
620

Lys Glu Ile

635

Pro Ala Lys

Ile Pro Lys

Leu Glu Asp
685

Phe Phe Pro
700

Val Glu Ala

Ala Thr Ala

Thr Tyr Arg
560

Phe Glu Leu

975

Leu Val Ser
590

Ile Pro Glu

Gly Arg Leu

Glu Ser Val
640

Ser Met Glu

655

Arg Asn Arg

670

Glu Gln Met

Ser Ser Ser

Met Val Ser

- 186 -

on

=2
=

£ol

10-1474011



705

710

715

720

Arg Ala Arg Ile Asp Ala Arg Ile Asp Phe Glu Ser Gly Arg Ile Lys

725

730

735

Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu

740

Leu Arg Arg Gln Lys

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

<220>
<221>
<222>

755

51
2151
DNA

Influenza virus

CDS
(..

<400> 51

atg

gaa

gac

(2151)

ttt gtg cga cag tgc

Met Glu Asp Phe Val Arg Gln Cys

1

gcg
Ala

aac
Asn

tcg
Ser

tct
Ser
65

ggg

gaa
Glu

aaa
Lys

gat
Asp
50

ggt

aag
Lys

ttt
Phe
35

ttc
Phe

gac

Gly Asp

aga

gat

5

gca atg aaa gaa tat
Ala Met Lys Glu Tyr
20

gca gca ata tgc act
Ala Ala Ile Cys Thr
40

cac ttt ata aat gaa
His Phe Ile Asn Glu
55

cca aat gct ctt ttg
Pro Asn Ala Leu Leu
70

cga aca atg gca tgg

745

ttc
Phe

gga
Gly
25

cac
His

ctg
Leu

aaa
Lys

aca

750

aat cca atg atc gtc
Asn Pro Met Ile Val
10

gag aac ccg aaa atc
Glu Asn Pro Lys Ile
30

ttg gaa gtc tgce ttc
Leu Glu Val Cys Phe
45

ggt gag tca gtg gtc
Gly Glu Ser Val Val
60

cac aga ttt gaa atc
His Arg Phe Glu Ile
75

gta gta aac agc atc

- 187 -

gag
Glu
15

gaa
Glu

atg
Met

ata
Ile

att
Ile

tgce

ctt
Leu

aca
Thr

tac
Tyr

gag
Glu

gag
Glu
80

aac

48

96

144

192

240

288
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Gly Arg Asp Arg Thr

acc
Thr

aaa
Lys

ata
Ile

atc
Ile
145

tat
Tyr

act
Thr

cag
Gln

g8g
Gly

agc
Ser
225

tgc
Cys

ata
Ile

aca aga gct
Thr Arg Ala Glu

gag
Glu

tac
Tyr
130

cac
His

act
Thr

ata
Ile

tce
Ser

acg
Thr
210

ctt
Leu

att
Ile

gaa
Glu

aac

100

aga

85

gaa

ttt

Asn Arg Phe

115

tac
Tyr

att
Ile

ctt

ctg
Leu

ttc
Phe

gat

gag
Glu

tca
Ser

gaa

Leu Asp Glu

aga
Arg

gag
Glu
195

atg
Met

gaa
Glu

gag
Glu

cca
Pro

caa
Gln
180

aga
Arg

cge
Arg

aat
Asn

agt
Ser

ttt
Phe

165

gaa
Glu

ggc
Gly

aag
Lys

ttt
Phe

aag
Lys
245

tca
Ser

Met Ala Trp Thr

aaa cct
Lys Pro

gtt gaa
Val Glu

aag gcc
Lys Ala
135

ttt aca
Phe Thr
150

gag agt
Glu Ser

atg gcc
Met Ala

gaa gag
Glu Glu

ctt gce
Leu Ala
215

aga gtc
Arg Val
230

ctt tct
Leu Ser

aag aca
Lys Thr

aaa
Lys

att
Ile
120

aac
Asn

gga
Gly

aga
Arg

agt
Ser

aca
Thr
200

aat
Asn

tat
Tyr

caa
Gln

aca
Thr

ttt
Phe
105

ggt
Gly

aaa
Lys

gaa
Glu

gce
Ala

aga
Arg
185

att
Ile

tac
Tyr

ata
Ile

atg
Met

cce
Pro

Val
90

ctt
Leu

gtg
Val

ata
Ile

gaa
Glu

agg
Arg
170

ggc
Gly

gaa
Glu

agt
Ser

gat
Asp

tce
Ser
250

cga

Val

cca
Pro

aca
Thr

aag
Lys

atg
Met
155

atc
Ile

ctc
Leu

gaa
Glu

ctc
Leu

gga
Gly
235

aaa
Lys

cca

Asn

gat
Asp

agg
Arg

tct
Ser
140

gct
Ala

aag
Lys

tgg
Trp

aga
Arg

cca
Pro
220

ttc
Phe

gaa
Glu

cte

Ser

tta
Leu

aga
Arg
125

gag
Glu

aca
Thr

acc
Thr

gat
Asp

ttt
Phe
205

ccg
Pro

gaa
Glu

gta
Val

aaa

Ile

tac
Tyr
110

gaa
Glu

aaa
Lys

aaa
Lys

aga
Arg

tce
Ser
190

gaa
Glu

aac
Asn

ccg
Pro

aat
Asn

atg

Cys
95

gac
Asp

gtt
Val

aca
Thr

gcg
Ala

cta
Leu
175

ttt
Phe

atc
Ile

ttc
Phe

aac
Asn

gce
Ala
255

cca

Asn

tat
Tyr

cac
His

cat
His

gac
Asp
160

ttc
Phe

cgt
Arg

aca
Thr

tce
Ser

ggc
Gly
240

aaa
Lys

ggt

Arg Pro Leu Lys Met Pro Gly
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336

384

432

480

528

576

624

672

720

768

816
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ggt
Gly

aaa
Lys

tat
Tyr
305

agt
Ser

act
Thr

agg
Arg

gca
Ala

aaa
Lys
385

agg
Arg

ctg
Leu

gce
Ala

cca
Pro

ctg
Leu
290

gat
Asp

att
Ile

tgg
Trp

acc
Thr

cta
Leu
370

gac
Asp

tct
Ser

aca
Thr

cca
Pro

cce
Pro
275

agc
Ser

gca
Ala

gtt
Val

aag
Lys

cce
Pro
355

ggt
Gly

atc
Ile

ctt
Leu

gat
Asp

ata

260

tgce
Cys

att
Ile

atc
Ile

aaa
Lys

caa
Gln
340

aag
Lys

gaa
Glu

aat
Asn

gca
Ala

tca
Ser
420

gaa

cat
His

gag
Glu

aaa
Lys

cca
Pro
325

gta
Val

acc
Thr

aat
Asn

gat
Asp

agt
Ser
405

agc
Ser

tac

Ile Glu Tyr

cag
Gln

gac
Asp

tgce
Cys
310

cat
His

tta
Leu

aag
Lys

atg
Met

tta

Leu
390

tgg
Trp

tgg
Trp

att
Ile

cga tcc
Arg Ser
280

cca agt
Pro Ser
295

atg aaa
Met Lys

aaa aag
Lys Lys

gaa gaa
Glu Glu

aat atg
Asn Met
360

gca cca
Ala Pro
375

aaa caa
Lys Gln

att caa
Ile Gln

ata gag
Ile Glu

gcg age
Ala Ser

265

aaa
Lys

cac
His

act
Thr

ggt
Gly

ata
Ile
345

aaa
Lys

gag
Glu

tat
Tyr

agt
Ser

ctc
Leu
425

atg

ttc
Phe

gag
Glu

ttc
Phe

ata
Ile
330

caa
Gln

aaa
Lys

aaa
Lys

gac
Asp

gag
Glu
410

gat
Asp

agg

ttg
Leu

gga
Gly

ttt
Phe
315

aac
Asn

gac
Asp

aca
Thr

gtg
Val

agt
Ser
395

ttc
Phe

gaa
Glu

aga

cta
Leu

gag
Glu
300

gga
Gly

ccg
Pro

ctt
Leu

agc
Ser

gat
Asp
380

gat
Asp

aac
Asn

att
Ile

aat

270

atg gat
Met Asp
285

ggg ata
Gly Ile

tgg aaa
Trp Lys

aac tat
Asn Tyr

gag aac
Glu Asn
350

caa ttg
Gln Leu
365

ttt gag
Phe Glu

gag cca
Glu Pro

aag gct
Lys Ala

888 gag
Gly Glu
430

tat ttt

Met Arg Arg Asn Tyr Phe

- 189 -

gct
Ala

cca
Pro

gag
Glu

cte
Leu
335

gaa
Glu

aaa
Lys

gat
Asp

gaa
Glu

tgt
Cys
415

gat
Asp

act
Thr

ctg
Leu

cta
Leu

cce
Pro
320

caa
Gln

gaa
Glu

tgg
Trp

tgt
Cys

gca
Ala
400

gag
Glu

gtc
Val

gct
Ala

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344
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gag
Glu

atc
Ile
465

caa
Gln

aaa
Lys

aat
Asn

gat
Asp

att
Ile
545

atg
Met

tgg
Trp

gaa
Glu

aaa
Lys

att
Ile
450

aac
Asn

tta
Leu

aca
Thr

gat
Asp

cca
Pro
530

gga
Gly

ttt
Phe

gga
Gly

agc
Ser

gaa
Glu

435

tce
Ser

act
Thr

att
Ile

aat
Asn

act
Thr
515

aga
Arg

gac
Asp

ttg
Leu

atg
Met

atg
Met
595

ttt
Phe

cat tgt aga gca
His Cys Arg Ala
455

gct cta ctc aat
Ala Leu Leu Asn
470

ccg atg ata agt
Pro Met Ile Ser
485

tta tat gga ttc
Leu Tyr Gly Phe
500

gac gtg gtg aac
Asp Val Val Asn

ttt gag cca cac
Phe Glu Pro His
535

atg ctt tta aga
Met Leu Leu Arg
550

tat gta agg aca
Tyr Val Arg Thr
565

gaa atg agg cgc
Glu Met Arg Arg
580

atc gaa gct gag
Ile Glu Ala Glu

ttt gag aac aaa

440

aca
Thr

gca
Ala

aaa
Lys

ata
Ile

ttt
Phe
520

aaa
Lys

act
Thr

aat
Asn

tgce
Cys

tce
Ser
600

tca

gaa
Glu

tce
Ser

tgce
Cys

ata
Ile
505

gta
Val

tgg
Trp

gct
Ala

gga
Gly

cte
Leu
585

tca
Ser

gag

tat
Tyr

tgt
Cys

agg
Arg
490

aag
Lys

agt
Ser

gaa
Glu

gta
Val

acc
Thr
570

ctt
Leu

gtc
Val

aca

Phe Glu Asn Lys Ser Glu Thr

ata
Ile

gct
Ala
475

acc
Thr

gga
Gly

atg
Met

aaa
Lys

ggt
Gly
555

tct
Ser

cag
Gln

aaa
Lys

tgg
Trp

atg
Met
460

gcg
Ala

aaa
Lys

agg
Arg

gaa
Glu

tac
Tyr
540

caa
Gln

aaa
Lys

tct
Ser

gaa
Glu

cct
Pro

445

aaa
Lys

atg
Met

gaa
Glu

tce
Ser

ttt
Phe
525

tgce
Cys

gtg
Val

att
Ile

ctg
Leu

aag
Lys
605

ata

gga
Gly

gat
Asp

g88
Gly

cat
His
510

tct
Ser

gtt
Val

tca
Ser

aaa
Lys

caa
Gln
590

gac
Asp

gga

gtg
Val

gaa
Glu

aga
Arg
495

tta
Leu

ctc
Leu

cta
Leu

aga
Arg

atg
Met
575

cag
Gln

atg
Met

gag

tac
Tyr

ttt
Phe
480

agg
Arg

aga
Arg

act
Thr

gaa
Glu

cce
Pro
560

aaa
Lys

att
Ile

acc
Thr

tce

Ile Gly Glu Ser
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1536

1584

1632

1680
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1824

1872
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610

ccc aaa gga gtg gaa
Pro Lys Gly Val Glu
625

tta gca aaa tct gtg
Leu Ala Lys Ser Val
645

gga ttt tca gct gaa
Gly Phe Ser Ala Glu
660

aga gat gac ctg gaa
Arg Asp Asp Leu Glu
675

tca att gag gag tgc
Ser Ile Glu Glu Cys
690

tct tgg ttc aac tcc
Ser Trp Phe Asn Ser
705

<210> 52
<211> 716
<212> PRT

gag
Glu
630

ttt
Phe

tct
Ser

cct
Pro

ctg
Leu

ttc
Phe
710

<213> Influenza virus

<400> 52

615

gge tca
Gly Ser

aac agt
Asn Ser

agg aaa
Arg Lys

gga acc
Gly Thr
680

att aat
Ile Asn
695

ctc aca
Leu Thr

Met Glu Asp Phe Val Arg Gln Cys

1 5

Ala Glu Lys Ala Met Lys Glu Tyr

20

Asn Lys Phe Ala Ala Ile Cys Thr

35

40

atc
Ile

tta
Leu

tta
Leu
665

ttt
Phe

gat
Asp

cat
His

888
Gly

tat
Tyr
650

ctt
Leu

gat
Asp

cce
Pro

gca
Ala

aag
Lys
635

gca
Ala

ctc
Leu

att
Ile

tgg
Trp

ctg
Leu
715

620

gtt tgc agg
Val Cys Arg

tct cca caa
Ser Pro Gln

att gtt cag
Ile Val Gln
670

ggg ggg tta
Gly Gly Leu
685

gtt ttg ctt
Val Leu Leu
700

aag tag
Lys

Phe Asn Pro Met Ile Val

10

Gly Glu Asn Pro Lys Ile

25

30

His Leu Glu Val Cys Phe

45

- 191 -

acc tta
Thr Leu
640

ctg gaa
Leu Glu
655

gct ctt
Ala Leu

tat gaa
Tyr Glu

aat gca
Asn Ala

Glu Leu
15

Glu Thr

Met Tyr

1920

1968

2016

2064

2112

2151
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Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Ser

50 55

Ser Gly Asp Pro Asn Ala Leu Leu Lys
65 70

Gly Arg Asp Arg Thr Met Ala Trp Thr
85

Thr Thr Arg Ala Glu Lys Pro Lys Phe
100 105

Lys Glu Asn Arg Phe Val Glu Ile Gly
115 120

Ile Tyr Tyr Leu Glu Lys Ala Asn Lys
130 135

Ile His Ile Phe Ser Phe Thr Gly Glu
145 150

Tyr Thr Leu Asp Glu Glu Ser Arg Ala
165

Thr Ile Arg Gln Glu Met Ala Ser Arg
180 185

Gln Ser Glu Arg Gly Glu Glu Thr Ile
195 200

Gly Thr Met Arg Lys Leu Ala Asn Tyr
210 215

Ser Leu Glu Asn Phe Arg Val Tyr Ile
225 230

His

Val

90

Leu

Val

Ile

Glu

Arg

170

Gly

Glu

Ser

Asp

60

Arg Phe
75

Val Asn

Pro Asp

Thr Arg

Lys Ser

140

Met Ala
155

Ile Lys

Leu Trp

Glu Arg

Leu Pro
220

Val

Glu

Ser

Leu

Arg

125

Glu

Thr

Thr

Asp

Phe

205

Pro

Val

Ile

Ile

Tyr

110

Glu

Lys

Lys

Arg

Ser

190

Glu

Asn

Gly Phe Glu Pro

235

- 192 -

Ile

Ile

Cys

95

Asp

Val

Thr

Ala

Leu

175

Phe

Ile

Phe

Asn

Glu

Glu

80

Asn

Tyr

His

His

Asp
160

Phe

Arg

Thr

Ser

Gly
240
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£50l 10-1474011

Cys Ile Glu Ser Lys Leu Ser Gln Met Ser Lys Glu Val Asn Ala Lys
245 250 255

Ile Glu Pro Phe Ser Lys Thr Thr Pro Arg Pro Leu Lys Met Pro Gly
260 265 270

Gly Pro Pro Cys His Gln Arg Ser Lys Phe Leu Leu Met Asp Ala Leu
275 280 285

Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu
290 295 300

Tyr Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Gly Trp Lys Glu Pro
305 310 315 320

Ser Ile Val Lys Pro His Lys Lys Gly Ile Asn Pro Asn Tyr Leu Gln
325 330 335

Thr Trp Lys Gln Val Leu Glu Glu Ile Gln Asp Leu Glu Asn Glu Glu
340 345 350

Arg Thr Pro Lys Thr Lys Asn Met Lys Lys Thr Ser Gln Leu Lys Trp
355 360 365

Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Glu Asp Cys
370 375 380

Lys Asp Ile Asn Asp Leu Lys Gln Tyr Asp Ser Asp Glu Pro Glu Ala
385 390 395 400

Arg Ser Leu Ala Ser Trp Ile Gln Ser Glu Phe Asn Lys Ala Cys Glu
405 410 415

Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
420 425 430

- 193 -



Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr

435 440

Glu Ile Ser His Cys Arg Ala Thr
450 455

Ile Asn Thr Ala Leu Leu Asn Ala
465 470

Gln Leu Ile Pro Met Ile Ser Lys
485

Lys Thr Asn Leu Tyr Gly Phe Ile
500

Asn Asp Thr Asp Val Val Asn Phe
515 520

Asp Pro Arg Phe Glu Pro His Lys
530 535

Ile Gly Asp Met Leu Leu Arg Thr
545 550

Met Phe Leu Tyr Val Arg Thr Asn
565

Trp Gly Met Glu Met Arg Arg Cys
580

Glu Ser Met Ile Glu Ala Glu Ser
595 600

Lys Glu Phe Phe Glu Asn Lys Ser
610 615

Glu Tyr Ile

Ser Cys Ala
475

Cys Arg Thr

490

Ile Lys Gly
505

Val Ser Met

Trp Glu Lys

Ala Val Gly
555

Gly Thr Ser

570

Leu Leu Gln
585

Ser Val Lys

Glu Thr Trp

445

Met Lys
460

Ala Met

Lys Glu

Arg Ser

Glu Phe
525

Tyr Cys
540

Gln Val

Lys Ile

Ser Leu

Glu Lys
605

Phe

Gly

Asp

Gly

His
510

Ser

Val

Ser

Lys

Gln
590

Asp

Thr

Val

Glu

Arg

495

Leu

Leu

Leu

Arg

Met

975

Gln

Met

Ala

Tyr

Phe
480

Arg

Arg

Thr

Glu

Pro
560

Lys

Ile

Thr

Pro Ile Gly Glu Ser

620

- 194 -
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Pro Lys Gly Val Glu Glu Gly Ser Ile Gly Lys Val Cys Arg Thr Leu
625 630 635 640

Leu Ala Lys Ser Val Phe Asn Ser Leu Tyr Ala Ser Pro Gln Leu Glu
645 650 655

Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu Leu Ile Val Gln Ala Leu
660 665 670

Arg Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu
675 680 685

Ser Ile Glu Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala
690 695 700

Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715

<210> 53

<211> 844

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(690)

<400> 53

atg gat tcc aac act gtg tca agc ttt cag gta gac tgt ttt ctt tgg
Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp
1 5 10 15

cat gtc cgt aaa cga ttc gca gac caa gaa ctg ggt gat gcc cca ttc
His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe
20 25 30

ctt gac cgg ctt cgc cga gac cag aag tcc cta agg gga aga ggt agce
Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45
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48

96

144
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act
Thr

gtg
Val
65

att
Ile

gag
Glu

ggc
Gly

ata
Ile

ata
Ile
145

tca
Ser

gca
Ala

aga
Arg

aat
Asn

ctt
Leu
50

gag
Glu

gce
Ala

atg
Met

tce
Ser

ctt
Leu
130

cta
Leu

cca
Pro

att
Ile

atc
Ile

g8gg

ggt
Gly

cag
Gln

tct
Ser

tca
Ser

cta
Leu
115

aaa
Lys

ctt
Leu

tta
Leu

888
Gly

tct
Ser
195

aga

ctg
Leu

att
Ile

gtt
Val

aga
Arg
100

tgt
Cys

gca
Ala

aga
Arg

cct
Pro

gtc
Val
180

gaa
Glu

cct

Gly Arg Pro

210

gac
Asp

ctg
Leu

cct
Pro
85

gac
Asp

ata
Ile

aac
Asn

gce
Ala

tct
Ser
165

ctc
Leu

act
Thr

tca
Ser

atc gaa aca
Ile Glu Thr Ala

gaa

55

aag

gaa

Glu Lys Glu

70

gct
Ala

tgg
Trp

aga
Arg

ttt
Phe

ttc
Phe
150

ctt
Leu

atc
Ile

cta
Leu

ttc
Phe

tca
Ser

ttc
Phe

atg
Met

agt
Ser
135

acc
Thr

cca
Pro

gga
Gly

cag
Gln

cct
Pro
215

cge
Arg

atg
Met

gac
Asp
120

gtg
Val

gaa
Glu

gga
Gly

gga
Gly

aga
Arg
200

tca
Ser

gce

tca
Ser

tac
Tyr

ctc
Leu
105

cag
Gln

att
Ile

gaa
Glu

cat
His

ctt
Leu
185

ttc
Phe

aaa

act
Thr

gat
Asp

tta

Leu
90

atg
Met

gca
Ala

ttc
Phe

gga
Gly

act
Thr
170

aaa
Lys

gct
Ala

cag

cat
His

gag
Glu
75

act
Thr

cce
Pro

atc
Ile

gaa
Glu

gca
Ala
155

aat
Asn

tgg
Trp

tgg
Trp

aaa

Lys GIn Lys

gca
Ala
60

gca
Ala

gac
Asp

aag
Lys

atg
Met

agg
Arg
140

gtc
Val

gag
Glu

aat
Asn

aga
Arg

cga

gga
Gly

ctt
Leu

atg
Met

caa
Gln

gat
Asp
125

ctg
Leu

gtt
Val

gat
Asp

gat
Asp

agc
Ser
205

aaa

aag
Lys

aaa
Lys

act
Thr

aaa
Lys
110

aag
Lys

gaa
Glu

ggc
Gly

gtc
Val

aat
Asn
190

agt
Ser

atg

cag
Gln

atg
Met

ctt
Leu
95

gta
Val

aac
Asn

aca
Thr

gaa
Glu

aaa
Lys
175

acg
Thr

cat
His

gag

ata
Ile

acc
Thr
80

gat
Asp

aca
Thr

atc
Ile

cta
Leu

att
Ile
160

aat
Asn

gtt
Val

gaa
Glu

aga

Arg Lys Met Glu Arg

220
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192

240

288

336

384

432

480

528

576

624

672
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aca att aag cca gaa att tgaagaaata agatggttga ttgaagaagt
Thr Ile Lys Pro Glu Ile
225 230

gcgacataga ttgaaaaata cagaaaatag ttttgaacaa ataacattta tgcaagcctt

acaactattg cttgaagtag aacaagagat aagaactttc tcgtttcagc ttatttaatg

ataa

<210> 54

<211> 230

<212> PRT

<213> Influenza virus

<400> 54
Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp

1 5 10 15

His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe
20 25 30

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45

Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile
50 55 60

Val Glu Gln Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr
65 70 75 80

Ile Ala Ser Val Pro Ala Ser Arg Tyr Leu Thr Asp Met Thr Leu Asp
85 90 95

Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr

- 197 -
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780

840

844
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100 105

Gly Ser Leu Cys Ile Arg Met Asp Gln
115 120

Ile Leu Lys Ala Asn Phe Ser Val Ile
130 135

Ile Leu Leu Arg Ala Phe Thr Glu Glu
145 150

Ser Pro Leu Pro Ser Leu Pro Gly His
165

Ala Ile Gly Val Leu Ile Gly Gly Leu
180 185

Arg Ile Ser Glu Thr Leu Gln Arg Phe
195 200

Asn Gly Arg Pro Ser Phe Pro Ser Lys
210 215

Thr Ile Lys Pro Glu Ile
225 230

<210> 55

<211> 1497

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1497)

<400> 55
atg gcg tct caa ggc acc aaa cga tcc
Met Ala Ser Gln Gly Thr Lys Arg Ser

110

Ala Ile Met Asp Lys Asn Ile
125

Phe Glu Arg Leu Glu Thr Leu
140

Gly Ala Val Val Gly Glu Ile
155 160

Thr Asn Glu Asp Val Lys Asn
170 175

Lys Trp Asn Asp Asn Thr Val
190

Ala Trp Arg Ser Ser His Glu
205

Gln Lys Arg Lys Met Glu Arg
220

tat gaa cag atg gaa act gat
Tyr Glu GIn Met Glu Thr Asp

- 198 -
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g8¢g gaa cgc
Gly Glu Arg

gtg gga gga
Val Gly Gly

cta
Leu

agg
Arg
65

gag
Glu

tac
Tyr

aaa
Lys

gct
Ala

gac
Asp
145

cce
Pro

gga
Gly

aac
Asn
50

atg
Met

cat
His

aga
Arg

gaa
Glu

act
Thr
130

acc
Thr

aga
Arg

gce
Ala

35

gac
Asp

gtg
Val

cce
Pro

aga
Arg

gaa
Glu
115

gct
Ala

aca
Thr

atg
Met

gct

cag
Gln
20

atc
Ile

cat
His

ctt
Leu

agt
Ser

aaa
Lys
100

atc
Ile

ggt
Gly

tac
Tyr

tgce
Cys

ggt

aat
Asn

gga
Gly

gaa
Glu

tcg
Ser

gct
Ala
85

gat
Asp

atg
Met

ctt
Leu

caa
Gln

tct
Ser
165

gct

Ala Gly Ala

gca act
Ala Thr

cgg ttt
Arg Phe

g88 Cgg
Gly Arg
55

gca ttc
Ala Phe
70

g88g aaa
Gly Lys

ggg aaa
Gly Lys

aga atc
Arg Ile

act cat
Thr His
135

aga aca
Arg Thr
150

ctg atg
Leu Met

gca gta
Ala Val

gaa atc
Glu Ile
25

tat gtc
Tyr Val
40

ctg att
Leu Ile

gac gaa
Asp Glu

gac cct
Asp Pro

tgg atg
Trp Met
105

tgg cgt
Trp Arg
120

atg atg
Met Met

agg gct
Arg Ala

caa ggc
Gln Gly

aaa ggc
Lys Gly

10

aga gca tct
Arg Ala Ser

cag atg tgt

Gln

cag
Gln

aga
Arg

aag
Lys
90

agg
Arg

cag
Gln

atc
Ile

ctt
Leu

tca
Ser
170

gtt
Val

Met

aac
Asn

aga
Arg
75

aaa
Lys

gaa
Glu

gce
Ala

tgg
Trp

gtt
Val
155

acc
Thr

gga
Gly

Cys

agc
Ser
60

aac
Asn

acg
Thr

ctce
Leu

aac
Asn

cac
His
140

cgg
Arg

ctce
Leu

aca
Thr

gtc
Val

act
Thr
45

ata
Ile

aag
Lys

gga
Gly

atc
Ile

aat
Asn
125

tce
Ser

act
Thr

cca
Pro

atg
Met

gga
Gly
30

gag
Glu

aca
Thr

tat
Tyr

ggc
Gly

cte
Leu
110

ggt
Gly

aat
Asn

g8g
Gly

cgg
Arg

gta
Val

- 199 -

15

agg
Arg

ctt
Leu

ata
Ile

cte
Leu

ccg
Pro
95

cat
His

gaa
Glu

ctce
Leu

atg
Met

aga
Arg
175

atg
Met

atg
Met

aaa
Lys

gaa
Glu

gag
Glu
80

ata
Ile

gat
Asp

gac
Asp

aat
Asn

gat
Asp
160

tct
Ser

gaa
Glu

96

144

192

240

288

336

384

432

480

528

576
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ctc
Leu

ggt
Gly

atc
Ile
225

cag
Gln

att
Ile

aaa
Lys

tat
Tyr

aaa
Lys
305

aac
Asn

gca
Ala

atc
Ile

atc
Ile

gaa
Glu
210

ctc
Leu

gtg
Val

ttc
Phe

tca
Ser

gac
Asp
290

cta
Leu

cca
Pro

ttt
Phe

cca
Pro

180

aga atg
Arg Met
195

aat ggt
Asn Gly

aaa ggg
Lys Gly

agg gaa
Arg Glu

ttg gca
Leu Ala
260

tge cta
Cys Leu
275

ttt gag
Phe Glu

ctc cag
Leu Gln

gca cac
Ala His

gag gat
Glu Asp
340

aga gga
Arg Gly

atc
Ile

cga
Arg

aaa
Lys

ggc
Gly
245

cga
Arg

cct
Pro

aag
Lys

aac
Asn

aaa
Lys
325

ctg
Leu

cag
Gln

aag cgc gga
Lys Arg Gly

aga
Arg

ttt
Phe
230

cge
Arg

tca
Ser

gce
Ala

gaa
Glu

agt
Ser
310

agc
Ser

aga
Arg

tta

acc
Thr
215

cag
Gln

aat
Asn

gca
Ala

tgt
Cys

gga
Gly
295

caa
Gln

cag
Gln

gtt
Val

aca

200

aga
Arg

aca
Thr

cct
Pro

ctt
Leu

gtt
Val
280

tac
Tyr

att
Ile

ttg
Leu

tta
Leu

acc

Leu Thr Thr

185

ata
Ile

att
Ile

gca
Ala

gga
Gly

att
Ile
265

tat
Tyr

tct
Ser

ttc
Phe

gtg
Val

aat
Asn
345

aga

aat
Asn

gct
Ala

gca
Ala

aac
Asn
250

ttg
Leu

ggc
Gly

ctg
Leu

agt
Ser

tgg
Trp
330

ttc
Phe

gga

gat
Asp

tat
Tyr

caa
Gln
235

gct
Ala

aga
Arg

ctt
Leu

gtt
Val

cta
Leu
315

atg
Met

att
Ile

gtt

Arg Gly Val

cgg
Arg

gaa
Glu
220

cgg
Arg

gag
Glu

gga
Gly

gca
Ala

gga
Gly
300

atc
Ile

gca
Ala

aga
Arg

caa
Gln

aat
Asn
205

aga
Arg

gct
Ala

att
Ile

tca
Ser

gta
Val
285

att
Ile

aga
Arg

tgce
Cys

gga
Gly

att
Ile

190

ttc tgg aga

Phe

atg
Met

Trp

tgce
Cys

Arg

aat
Asn

atg atg gac

Met

gag
Glu

gta
Val
270

acc
Thr

gat
Asp

cca
Pro

cat
His

acc
Thr
350

gct
Ala

- 200 -

Met

gat
Asp
255

gce
Ala

agt
Ser

cct
Pro

aaa
Lys

tct
Ser
335

aaa
Lys

tca
Ser

Asp
240

ctce
Leu

cat
His

ggg
Gly

ttc
Phe

gaa
Glu
320

gca
Ala

gta
Val

aat
Asn

624

672

720

768

816

864

912

960

1008

1056

1104
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gaa
Glu

tat
Tyr
385

gca
Ala

aat
Asn

act
Thr

gaa
Glu

gag
Glu
465

atg
Met

gac
Asp

aac
Asn
370

tgg
Trp

tct
Ser

ctt
Leu

gaa
Glu

aat
Asn
450

cte
Leu

agc
Ser

agt
Ser

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

355

atg gag aca
Met Glu Thr

gca ata agg
Ala Ile Arg

gca gga cag
Ala Gly Gln
405

cce ttt gag
Pro Phe Glu
420

gga agg act
Gly Arg Thr
435

gce aaa tca
Ala Lys Ser

tcg gac gaa
Ser Asp Glu

aat gaa ggg
Asn Glu Gly
485

taa

56
498
PRT

ata aat
Ile Asn
375

acc aga
Thr Arg
390

ata agt
Ile Ser

aga gca
Arg Ala

tcc gac
Ser Asp

gaa gat
Glu Asp
455

aag gca
Lys Ala
470

tct tat
Ser Tyr

Influenza virus

360

tct
Ser

agc
Ser

gtg
Val

acc
Thr

atg
Met
440

gtg
Val

acg
Thr

ttc
Phe

agc
Ser

gga
Gly

caa
Gln

att
Ile
425

aga
Arg

tct
Ser

aac
Asn

ttc
Phe

aca
Thr

gga
Gly

cct
Pro
410

atg
Met

acg
Thr

ttc
Phe

ccg
Pro

gga
Gly
490

ctt
Leu

aac
Asn
395

act
Thr

gct
Ala

gaa
Glu

cag
Gln

atc
Ile
475

gac
Asp

gaa
Glu
380

acc
Thr

ttc
Phe

gca
Ala

atc
Ile

g8g
Gly
460

gtg
Val

aat

365

ctg
Leu

agt
Ser

tca
Ser

ttc
Phe

ata
Ile
445

cgg
Arg

cct
Pro

gct

aga
Arg

caa
Gln

gta
Val

act
Thr
430

agg
Arg

gga
Gly

tce
Ser

gag

Asn Ala Glu

- 201 -

agc
Ser

cag
Gln

cag
Gln
415

ggt
Gly

atg
Met

gtc
Val

ttt
Phe

gag
Glu
495

aaa
Lys

aga
Arg
400

aga
Arg

aac
Asn

atg
Met

ttc
Phe

gac
Asp
480

ttt
Phe

1152

1200

1248

1296

1344

1392

1440

1488

1497
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<400> 56

Met Ala Ser Gln Gly Thr Lys Arg Ser
1 5

Gly Glu Arg Gln Asn Ala Thr Glu Ile
20 25

Val Gly Gly Ile Gly Arg Phe Tyr Val
35 40

Leu Asn Asp His Glu Gly Arg Leu Ile
50 5%}

Arg Met Val Leu Ser Ala Phe Asp Glu
65 70

Glu His Pro Ser Ala Gly Lys Asp Pro
85

Tyr Arg Arg Lys Asp Gly Lys Trp Met
100 105

Lys Glu Glu Ile Met Arg Ile Trp Arg
115 120

Ala Thr Ala Gly Leu Thr His Met Met
130 135

Asp Thr Thr Tyr Gln Arg Thr Arg Ala
145 150

Pro Arg Met Cys Ser Leu Met Gln Gly
165

Gly Ala Ala Gly Ala Ala Val Lys Gly

Tyr Glu GIn Met
10

Arg Ala Ser Val

Gln Met Cys Thr
45

Gln Asn Ser Ile
60

Arg Arg Asn Lys
75

Lys Lys Thr Gly
90

Arg Glu Leu Ile

Gln Ala Asn Asn
125

Ile Trp His Ser
140

Leu Val Arg Thr
155

Ser Thr Leu Pro
170

Val Gly Thr Met

Glu Thr Asp
15

Gly Arg Met
30

Glu Leu Lys

Thr Ile Glu

Tyr Leu Glu
80

Gly Pro Ile
95

Leu His Asp
110

Gly Glu Asp

Asn Leu Asn

Gly Met Asp
160

Arg Arg Ser
175

Val Met Glu

- 202 -
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180

Leu Ile Arg Met Ile Lys Arg Gly

195

200

Gly Glu Asn Gly Arg Arg Thr Arg

210

215

Ile Leu Lys Gly Lys Phe Gln Thr

225

230

Gln Val Arg Glu Gly Arg Asn Pro

Ile Phe

Lys Ser

Tyr Asp

290

Lys Leu
305

Asn Pro

Ala Phe

Ile Pro

Glu Asn

245

Leu Ala Arg Ser Ala
260

Cys Leu Pro Ala Cys
275

Phe Glu Lys Glu Gly
295

Leu Gln Asn Ser Gln
310

Ala His Lys Ser Gln
325

Glu Asp Leu Arg Val
340

Arg Gly Gln Leu Thr
355

Met Glu Thr Ile Asn

Leu

Val
280

Tyr

Leu

Leu

Thr

360

Ser

185

Ile

Ala

Ile

265

Tyr

Ser

Phe

Val

Asn
345

190

Asn Asp Arg Asn Phe
205

Ala Tyr Glu Arg Met
220

Ala GIn Arg Ala Met
235

Asn Ala Glu Ile Glu
250

Leu Arg Gly Ser Val
270

Gly Leu Ala Val Thr
285

Leu Val Gly Ile Asp
300

Ser Leu Ile Arg Pro
315

Trp Met Ala Cys His
330

Phe Ile Arg Gly Thr
350

Trp

Cys

Met

Asp
255

Ala

Ser

Pro

Lys

Ser
335

Lys

Arg Gly Val Gln Ile Ala Ser

365

Ser Thr Leu Glu Leu Arg Ser

- 203 -

Arg

Asn

Asp
240

Leu

His

Gly

Phe

Glu
320

Ala

Val

Asn

Lys

on

=2
=

£ol

10-1474011



370 375 380

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Gln Gln Arg
385 390 395 400

Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr Phe Ser Val Gln Arg
405 410 415

Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430

Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met
435 440 445

Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460

Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp
465 470 475 480

Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 490 495

Asp Ser

<210> 57

<211> 1413

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1413)

<400> 57
atg aat cca aat caa aag ata ata gca att gga ttt gca tca ttg ggg
Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly

- 204 -
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ata
Ile

gta
Val

atc
Ile

tgg
Trp
65

tac
Tyr

cca
Pro

ttt
Phe

acc
Thr

ggc
Gly
145

ata

tta
Leu

ctg
Leu

ata
Ile
50

tat
Tyr

tac
Tyr

ttt
Phe

gtg
Val

ttt
Phe
130

aca
Thr

ggg

atc
Ile

gtc
Val
35

aga
Arg

aat
Asn

atg
Met

tce
Ser

ata
Ile
115

ttc
Phe

ata
Ile

Caa

Ile Gly Gln

tgg tca gca
Trp Ser Ala Thr

att
Ile
20

ctc
Leu

gaa
Glu

acc
Thr

aat
Asn

aaa
Lys
100

aga
Arg

ctce
Leu

aag
Lys

tca
Ser

aca

aat
Asn

aat
Asn

tac
Tyr

agt
Ser

aac
Asn
85

gat
Asp

gaa
Glu

aca
Thr

gat
Asp

cct
Pro
165

gca
Ala

gtc
Val

aac
Asn

aat
Asn

aca
Thr
70

act
Thr

aat
Asn

cct
Pro

cag
Gln

cga
Arg
150

aat
Asn

tge
Cys

att
Ile

aat
Asn

gaa
Glu
55

att
Ile

gaa
Glu

gga
Gly

ttt
Phe

g8c
Gly
135

agt
Ser

gta
Val

cat
His

ctc
Leu

aga
Arg
40

aca
Thr

aag
Lys

cca
Pro

ata
Ile

gta
Val
120

tca
Ser

ccg
Pro

tat
Tyr

gat
Asp

cat
His
25

aca
Thr

gta
Val

tac
Tyr

ctt
Leu

cga
Arg
105

tca
Ser

tta
Leu

tat
Tyr

caa
Gln

gga
Gly

10

gta
Val

gat
Asp

aga
Arg

ata
Ile

tgt
Cys
90

att
Ile

tgt
Cys

ctce
Leu

agg
Arg

gct
Ala
170

aaa
Lys

gtc
Val

ctg
Leu

gta
Val

gag
Glu
75

gag
Glu

gg8g
Gly

tcg
Ser

aat
Asn

act
Thr
155

agg
Arg

aaa
Lys

agc
Ser

aac
Asn

gaa
Glu
60

aga
Arg

gce
Ala

tcg
Ser

cce
Pro

gac
Asp
140

ttg
Leu

ttt
Phe

tgg
Trp

att
Ile

tgc
Cys
45

aaa
Lys

cct
Pro

caa
Gln

aga
Arg

tca
Ser
125

aaa
Lys

atg
Met

ata
Ile
30

aaa
Lys

ctt
Leu

tca
Ser

ggc
Gly

ggc
Gly
110

gaa
Glu

cat
His

agt
Ser

15

gta
Val

ggg
Gly

act
Thr

aat
Asn

ttt
Phe
95

cat
His

tgt
Cys

tct
Ser

gtc
Val

aca
Thr

acg
Thr

caa
Gln

gaa
Glu
80

gca
Ala

gtt
Val

aga
Arg

aac
Asn

aaa
Lys
160

gaa tcg gtg gca

Glu

atg
Met

Ser

aca
Thr

- 205 -

Val
175

gtt
Val

Ala

gga
Gly

96

144

192

240

288

336

384

432

480

528

576
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gtc
Val

gtt
Val

caa
Gln
225

act
Thr

aaa
Lys

cac
His

ata
Ile

tct
Ser
305

act
Thr

agt
Ser

caa

aca
Thr

ccg
Pro
210

gaa
Glu

gat
Asp

gat
Asp

ata
Ile

tgce
Cys
290

tct
Ser

gac
Asp

cct
Pro

gga

g8g
Gly
195

gtt
Val

tca
Ser

gga
Gly

gga
Gly

gag
Glu
275

agg
Arg

gat
Asp

act
Thr

ttg
Leu

act

Gln Gly Thr

180

cce
Pro

gat
Asp

tca
Ser

ccg
Pro

aga
Arg
260

gag
Glu

gac
Asp

cta
Leu

cct
Pro

gga
Gly
340

gac

gac
Asp

att
Ile

tgce
Cys

gca
Ala
245

gta
Val

tgt
Cys

aat
Asn

tcg
Ser

agg
Arg
325

aat
Asn

gta

aat
Asn

att
Ile

acc
Thr
230

aat
Asn

att
Ile

tct
Ser

tgg
Trp

tac
Tyr
310

gga
Gly

aaa
Lys

tgg

caa
Gln

aat
Asn
215

tgce
Cys

agg
Arg

gga
Gly

tgt
Cys

act
Thr
295

aca
Thr

gag
Glu

gga
Gly

gcce

gca
Ala
200

tca
Ser

att
Ile

caa
Gln

caa
Gln

tac
Tyr
280

gga
Gly

gtt
Val

gat
Asp

tac
Tyr

gga

185

att
Ile

tgg
Trp

aaa
Lys

gct
Ala

act
Thr
265

cce
Pro

aca
Thr

gga
Gly

agt
Ser

ggt
Gly
345

agg

gca
Ala

gca
Ala

gga
Gly

aaa
Lys
250

gat
Asp

aat
Asn

aat
Asn

tat
Tyr

caa
Gln
330

gta
Val

aca

Asp Val Trp Ala Gly Arg Thr

gta
Val

ggg
Gly

gac
Asp
235

tat
Tyr

ata
Ile

gaa
Glu

aga
Arg

ttg
Leu
315

ttc
Phe

aaa
Lys

att
Ile

gtg
Val

gat
Asp
220

tgt
Cys

agg
Arg

agt
Ser

g8g
Gly

cca
Pro
300

tgt
Cys

aca
Thr

ggc
Gly

agt
Ser

aac
Asn
205

att
Ile

tat
Tyr

ata
Ile

ttc
Phe

aag
Lys
285

att
Ile

gct
Ala

ggc
Gly

ttc
Phe

agg
Arg

190

tat
Tyr

tta
Leu

tgg
Trp

ttc
Phe

aat
Asn
270

gtg
Val

ctg
Leu

ggc
Gly

tca
Ser

888
Gly
350

act
Thr

- 206 -

gga
Gly

aga
Arg

gta
Val

aaa
Lys
255

g88
Gly

gaa
Glu

gta
Val

att
Ile

tgt
Cys
335

ttt
Phe

tca
Ser

ggt
Gly

acc
Thr

atg
Met
240

gca
Ala

gga
Gly

tgc
Cys

ata
Ile

cce
Pro
320

aca
Thr

cga
Arg

aga
Arg

624

672

720

768

816

864

912

960

1008

1056

1104
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tca gga
Ser Gly
370

aag gac
Lys Asp
385

gga tat
Gly Tyr

tgt ttg
Cys Leu

gaa aca
Glu Thr

gat cat
Asp His
450

ttt gac
Phe Asp
465

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

<400>

355

ttc
Phe

Caa

agc
Ser

gtc
Val

aca
Thr
435

aaa
Lys

atc
Ile

58
470
PRT

gaa
Glu

atc
Ile

ggt
Gly

cce
Pro
420

ata
Ile

att
Ile

gat
Asp

ata
Ile

agg
Arg

tct
Ser
405

tgt
Cys

tgg
Trp

gce
Ala

aag
Lys

ata aaa
Ile Lys
375

agg caa
Arg Gln
390

ttc aca
Phe Thr

ttc tgg
Phe Trp

acc tct
Thr Ser

agt tgg
Ser Trp
455

atg taa
Met
470

Influenza virus

58

360

atc
Ile

gtg
Val

ttg
Leu

gtt
Val

agc
Ser
440

tca

agg
Arg

att
Ile

ccg
Pro

gaa
Glu
425

agc
Ser

tgg

aat
Asn

atc
Ile

gtt
Val
410

atg
Met

tce
Ser

cac

Ser Trp His

ggt
Gly

gat
Asp
395

gaa
Glu

att
Ile

att
Ile

gat
Asp

365

tgg aca cag
Trp Thr Gln
380

gac cca aat
Asp Pro Asn

ctg aca aaa
Leu Thr Lys

aga ggt aaa
Arg Gly Lys
430

gtg atg tgt
Val Met Cys
445

gga gct att
Gly Ala Ile
460

aac agt
Asn Ser

tgg tca
Trp Ser
400

aag gga
Lys Gly
415

cct gaa
Pro Glu

gga gta
Gly Val

ctt ccc
Leu Pro

Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly

1

Ile Leu Ile Ile Asn Val

20

5

25

10

30

- 207 -

15

Ile Leu His Val Val Ser Ile Ile Val Thr

1152

1200

1248

1296

1344

1392

1413
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Val

Ile

Trp

65

Tyr

Pro

Phe

Thr

Gly
145

Ile

Trp

Val

Val

Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr

Ile

50

Tyr

Tyr

Phe

Val

Phe

130

Thr

Gly

Ser

Thr

Pro

35 40

Arg Glu Tyr Asn Glu Thr
55

Asn Thr Ser Thr Ile Lys
70

Met Asn Asn Thr Glu Pro
85

Ser Lys Asp Asn Gly Ile
100

Ile Arg Glu Pro Phe Val
115 120

Phe Leu Thr Gln Gly Ser
135

Ile Lys Asp Arg Ser Pro
150

Gln Ser Pro Asn Val Tyr
165

Ala Thr Ala Cys His Asp
180

Gly Pro Asp Asn Gln Ala
195 200

Val Asp Ile Ile Asn Ser

45

Val Arg Val Glu Lys Leu Thr Gln
60

Tyr Ile Glu Arg Pro Ser Asn Glu
75 80

Leu Cys Glu Ala Gln Gly Phe Ala
90 95

Arg Ile Gly Ser Arg Gly His Val
105 110

Ser Cys Ser Pro Ser Glu Cys Arg
125

Leu Leu Asn Asp Lys His Ser Asn
140

Tyr Arg Thr Leu Met Ser Val Lys

155 160

Gln Ala Arg Phe Glu Ser Val Ala

170 175

Gly Lys Lys Trp Met Thr Val Gly
185 190

Ile Ala Val Val Asn Tyr Gly Gly
205

Trp Ala Gly Asp Ile Leu Arg Thr

- 208 -
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210 215

220

Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val

225 230

235

Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyr Arg Ile Phe Lys

245 250

255

Lys Asp Gly Arg Val Ile Gly Gln Thr Asp Ile Ser Phe Asn Gly

260 265

270

His Ile Glu Glu Cys Ser Cys Tyr Pro Asn Glu Gly Lys Val Glu

275 280

285

Ile Cys Arg Asp Asn Trp Thr Gly Thr Asn Arg Pro Ile Leu Val

290 295

300

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

305 310

315

Thr Asp Thr Pro Arg Gly Glu Asp Ser Gln Phe Thr Gly Ser Cys

325 330

335

Ser Pro Leu Gly Asn Lys Gly Tyr Gly Val Lys Gly Phe Gly Phe

340 345

350

Gln Gly Thr Asp Val Trp Ala Gly Arg Thr Ile Ser Arg Thr Ser

355 360

365

Ser Gly Phe Glu Ile Ile Lys Ile Arg Asn Gly Trp Thr Gln Asn

370 375

380

Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp

385 390

395

Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys

405 410

415

- 209 -

Met
240

Ala

Gly

Cys

Ile

Pro
320

Thr

Arg

Arg

Ser

Ser
400

Gly
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Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu

420

425 430

Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val

435

440 445

Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro

450

Phe Asp Ile Asp Lys Met

465

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

<220>
221>
<222>

<400>

470

59
981
DNA
Influenza virus

CDS
(1)..(756)

59

atg agt ctt cta acc gag
Met Ser Leu Leu Thr Glu

1

5

tca ggc ccc ctc aaa gcc
Ser Gly Pro Leu Lys Ala

20

gcg gga aag aac acc gat
Ala Gly Lys Asn Thr Asp

35

aga cca atc ctg tca cct
Arg Pro Ile Leu Ser Pro

50

acg ctc acc gtg ccc agt
Thr Leu Thr Val Pro Ser

455 460

gtc gaa acg tac gtt ctc tct atc
Val Glu Thr Tyr Val Leu Ser Ile
10

gag atc gcg cag aga ctt gaa gat
Glu Ile Ala Gln Arg Leu Glu Asp
25 30

ctt gag gca ctc atg gaa tgg cta
Leu Glu Ala Leu Met Glu Trp Leu
40 45

ctg act aaa ggg att tta gga ttt
Leu Thr Lys Gly Ile Leu Gly Phe
55 60

gag cga gga ctg cag cgt aga cgc
Glu Arg Gly Leu Gln Arg Arg Arg

-210 -

gta cca
Val Pro
15

gte ttt
Val Phe

aag aca
Lys Thr

gta ttc
Val Phe

ttt gtc
Phe Val

48

96

144

192

240
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65

caa aat gcc ctt agt
Gln Asn Ala Leu Ser

85

gta aaa ctg tac agg
Val Lys Leu Tyr Arg

100

aaa gag gtg gca ctc
Lys Glu Val Ala Leu

gga
Gly

ggc
Gly
145

tct
Ser

aac
Asn

gca
Ala

gct
Ala

tce
Ser
225

cag
Gln

ctc
Leu
130

ctg
Leu

cac
His

aga
Arg

gga
Gly

agg
Arg
210

agt
Ser

aaa
Lys

115

ata tac aac
Ile Tyr Asn

gta tgc gce
Val Cys Ala

agg cag atg
Arg Gln Met
165

atg gta tta
Met Val Leu
180

tcg agt gag
Ser Ser Glu
195

cag atg gta
Gln Met Val

gce ggt ttg
Ala Gly Leu

cgg atg gga

70

gga aac gga gat
Gly Asn Gly Asp

aag ctt aaa aga
Lys Leu Lys Arg
105

agc tat tcc act
Ser Tyr Ser Thr
120

aga atg gga act
Arg Met Gly Thr
135

aca tgt gaa cag
Thr Cys Glu Gln
150

gtg aca aca acc
Val Thr Thr Thr

gcc agt acc acg
Ala Ser Thr Thr
185

cag gca gca gag
Gln Ala Ala Glu
200

cag gca atg aga
Gln Ala Met Arg
215

aaa gat gat ctc
Lys Asp Asp Leu
230

gtg caa atg cag

cca
Pro
90

gaa
Glu

ggt
Gly

gtt
Val

att
Ile

aac
Asn
170

gct
Ala

gce
Ala

acc
Thr

ctt
Leu

cga

Arg Met Gly Val Gln Met Gln Arg

75

aac
Asn

ata
Ile

gca
Ala

aca
Thr

gct
Ala
155

cca
Pro

aaa
Lys

atg
Met

att
Ile

gaa
Glu
235

ttc
Phe

aac
Asn

aca
Thr

cta
Leu

acc
Thr
140

gat
Asp

tta
Leu

gce
Ala

gag
Glu

g8g
Gly
220

aat
Asn

aag
Lys

atg
Met

ttc
Phe

gce
Ala
125

gaa
Glu

tce
Ser

atc
Ile

atg
Met

gtt
Val
205

acc
Thr

tta

gac
Asp

cat
His
110

agc
Ser

gtg
Val

cag
Gln

aga
Arg

gaa
Glu
190

gct
Ala

cac
His

cag

aga
Arg
95

ggg
Gly

tgc
Cys

gca
Ala

cat
His

cat
His
175

cag
Gln

agt
Ser

cct
Pro

gcc

Leu Gln Ala

tgatcctctce

-211 -

80

gca
Ala

gca
Ala

atg
Met

ttt
Phe

cga
Arg
160

gaa
Glu

atg
Met

agg
Arg

agc
Ser

tac
Tyr
240

288

336

384

432

480

528

576

624

672

720

766
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on

£501 10-1474011

245 250

gtcattgcag caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtctt 826

ttcttcaaat tcatttatcg tcgccttaaa tacgggttga aaagagggcec ttctacggaa 886

ggagtacctg agtctatgag ggaagaatat cggcaggaac agcagaatgc tgtggatgtt 946

gacgatggtc attttgtcaa catagagctg gagta 981

<210> 60

<211> 252

<212> PRT

<213> Influenza virus

<400> 60

Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro
1 5 10 15

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30

Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45

Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
50 55 60

Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val
65 70 75 80

Gln Asn Ala Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Arg Ala
85 90 95

Val Lys Leu Tyr Arg Lys Leu Lys Arg Glu Ile Thr Phe His Gly Ala
100 105 110

-212 -



Lys Glu Val Ala Leu Ser Tyr Ser Thr Gly Ala
115 120

Gly Leu Ile Tyr Asn Arg Met Gly Thr Val Thr
130 135

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala
145 150 155

Ser His Arg Gln Met Val Thr Thr Thr Asn Pro
165 170

Asn Arg Met Val Leu Ala Ser Thr Thr Ala Lys
180 185

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met
195 200

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile
210 215

Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu
225 230 235

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe
245 250

<210> 61

<211> 1698

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1698)

Leu Ala Ser Cys
125

Thr Glu Val Ala
140

Asp Ser Gln His

Leu Ile Arg His
175

Ala Met Glu Gln
190

Glu Val Ala Ser
205

Gly Thr His Pro
220

Asn Leu Gln Ala

Lys

- 213 -

Met

Phe

Arg
160

Glu

Met

Arg

Ser

Tyr
240
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<400> 61

atg
Met
1

caa
Gln

cat
His

att
Ile

aaa
Lys
65

tta
Leu

gag
Glu

tac
Tyr

tce
Ser

gta
Val
145

agt
Ser

aag aca
Lys Thr

aac cca
Asn Pro

gca gta
Ala Val
35

gag gtg
Glu Val
50

ata tgc
Ile Cys

ata gat
Ile Asp

agt tgg
Ser Trp

cca tat
Pro Tyr
115

tca ggg
Ser Gly
130

act caa
Thr Gln

tte ttt
Phe Phe

acc
Thr

atc
Ile
20

gca
Ala

aca
Thr

aac
Asn

gca
Ala

gac
Asp
100

gac
Asp

aca
Thr

aac
Asn

agc
Ser

att
Ile

agt
Ser

aat
Asn

aat
Asn

aaa
Lys

atg
Met
85

ctc
Leu

atc
Ile

gtg
Val

gga
Gly

Ccga

att
Ile

ggc
Gly

gga
Gly

gct
Ala

tca
Ser
70

cta
Leu

ttt
Phe

cct
Pro

gaa
Glu

aga
Arg
150

ctg

tta
Leu

aat
Asn

aca
Thr

aca
Thr
55

tat
Tyr

gga
Gly

ata
Ile

gac
Asp

ttc
Phe
135

agt
Ser

aat

ata
Ile

aac
Asn

ttg
Leu
40

gaa
Glu

aga
Arg

gac
Asp

gaa
Glu

tat
Tyr
120

aca
Thr

gga
Gly

tgg

cta
Leu

aca
Thr
25

gta
Val

tta
Leu

att
Ile

cce
Pro

aga
Arg
105

gca
Ala

gca
Ala

gce
Ala

cta

Arg Leu Asn Trp Leu

165

ctg
Leu
10

gce
Ala

aaa
Lys

gtt
Val

cta
Leu

cac
His
90

agc
Ser

tcg
Ser

gag
Glu

tgce
Cys

aca

acc
Thr

aca
Thr

aca
Thr

cag
Gln

gat
Asp
75

tgt
Cys

agc
Ser

ctc
Leu

gga
Gly

aaa
Lys
155

aaa

cat
His

ctg
Leu

atg
Met

agc
Ser
60

gga
Gly

gac
Asp

gct
Ala

cga
Arg

ttc
Phe
140

agg
Arg

tct

Thr Lys Ser

170

tgg
Trp

tgt
Cys

agt
Ser
45

att
Ile

aga
Arg

gce
Ala

ttc
Phe

tce
Ser
125

aca
Thr

gga
Gly

gga
Gly

gce
Ala

ctg
Leu
30

gat
Asp

tca
Ser

aat
Asn

ttt
Phe

agc
Ser
110

att
Ile

tgg
Trp

tca
Ser

agc
Ser

- 214 -

tac
Tyr
15

gga
Gly

gat
Asp

atg
Met

tgc
Cys

cag
Gln
95

aat
Asn

gta
Val

aca
Thr

gce
Ala

tct
Ser
175

agt
Ser

cac
His

caa
Gln

g88
Gly

aca
Thr
80

tat
Tyr

tgce
Cys

gca
Ala

ggt
Gly

gat
Asp
160

tac
Tyr

48

96

144

192

240

288

336

384

432

480

528
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cce
Pro

tac
Tyr

ttg
Leu

caa
Gln
225

caa
Gln

atc
Ile

ttt
Phe

ata
Ile

aac
Asn
305

cce
Pro

aat
Asn

ttc

aca
Thr

atc
Ile

tac
Tyr
210

caa
Gln

tca
Ser

cta
Leu

aaa
Lys

gac
Asp
290

gac
Asp

aag
Lys

gta
Val

atc

ttg
Leu

tgg
Trp
195

atc
Ile

aca
Thr

ggc
Gly

atg
Met

ttg
Leu
275

att
Ile

aag
Lys

tat
Tyr

cca
Pro

gaa

aat
Asn
180

g2gg
Gly

caa
Gln

ata
Ile

agg
Arg

ata
Ile
260

aac
Asn

tgt
Cys

cca
Pro

atc
Ile

gaa
Glu
340

aac

gtg aca
Val Thr

att cat
Ile His

gaa tca
Glu Ser

atc cct
Ile Pro
230

ata agc
Ile Ser
245

aac agt
Asn Ser

aca ggg
Thr Gly

gtg tct
Val Ser

ttc caa
Phe Gln
310

agg caa
Arg Gln
325

aag caa
Lys Gln

gge tgg

atg
Met

cac
His

gga
Gly
215

aac
Asn

ata
Ile

aat
Asn

aaa
Lys

gaa
Glu
295

aat
Asn

aac
Asn

acc
Thr

gaa

cct
Pro

ccg
Pro
200

cga
Arg

atc
Ile

tac
Tyr

ggc
Gly

agc
Ser
280

tgt
Cys

gtg
Val

act
Thr

aga
Arg

gga

aac
Asn
185

agc
Ser

gta
Val

gga
Gly

tgg
Trp

aac
Asn
265

tct
Ser

att
Ile

aac
Asn

tta
Leu

gga
Gly
345

atg

aat
Asn

tca
Ser

aca
Thr

tct
Ser

acc
Thr
250

tta
Leu

gta
Val

aca
Thr

aaa
Lys

aag
Lys
330

atc
Ile

gtt

aaa
Lys

aat
Asn

gtc
Val

aga
Arg
235

att
Ile

gtt
Val

atg
Met

cca
Pro

gtt
Val
315

ctg
Leu

ttt
Phe

gat

aat
Asn

caa
Gln

tca
Ser
220

ccg
Pro

gta
Val

gca
Ala

aga
Arg

aat
Asn
300

aca
Thr

gce
Ala

gga
Gly

ggg

ttc
Phe

gag
Glu
205

aca
Thr

ttg
Leu

aaa
Lys

ccg
Pro

tce
Ser
285

gga
Gly

tat
Tyr

act
Thr

gca
Ala

tgg

gac
Asp
190

cag
Gln

aaa
Lys

gtc
Val

cct
Pro

cgg
Arg
270

gat
Asp

agc
Ser

gga
Gly

888
Gly

ata
Ile
350

tat

- 215 -

aag
Lys

aca
Thr

aga
Arg

aga
Arg

gga
Gly
255

gga
Gly

gta
Val

atc
Ile

aaa
Lys

atg
Met
335

gcg
Ala

ggg

cta
Leu

aaa
Lys

agt
Ser

ggt
Gly
240

gat
Asp

tat
Tyr

cce
Pro

tce
Ser

tgce
Cys
320

agg
Arg

gga
Gly

ttc

576

624

672

720

768

816

864

912

960

1008

1056

1104
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Phe

cga
Arg

act
Thr
385

gaa
Glu

gta
Val

ata
Ile

caa
Gln

aag
Lys
465

tgt
Cys

aga
Arg

aat
Asn

tgg
Trp

Ile Glu Asn Gly Trp Glu Gly Met

tat
Tyr
370

caa
Gln

aga
Arg

gaa
Glu

gac
Asp

cat
His
450

act
Thr

ttc
Phe

act
Thr

cga
Arg

ata
Ile

355

caa
Gln

gca
Ala

acc
Thr

gga
Gly

cta
Leu
435

aca
Thr

aga
Arg

aag
Lys

888
Gly

ttt
Phe
515

ctg
Leu

aac
Asn

gce
Ala

aat
Asn

aga
Arg
420

tgg
Trp

att
Ile

cge
Arg

att
Ile

aca
Thr
500

cag
Gln

tgg
Trp

tct
Ser

atc
Ile

gag
Glu
405

att
Ile

tce
Ser

gac
Asp

cag
Gln

tac
Tyr
485

tat
Tyr

atc
Ile

att
Ile

gaa
Glu

gac
Asp
390

aaa
Lys

cag
Gln

tac
Tyr

tta
Leu

tta
Leu
470

cac
His

gac
Asp

aaa
Lys

tca
Ser

360

gga aca
Gly Thr
375

cag att
Gln Ile

ttc cat
Phe His

gac ttg
Asp Leu

aat gca
Asn Ala
440

aca gat
Thr Asp
455

aga gaa
Arg Glu

aaa tgt
Lys Cys

cat tac
His Tyr

ggt gta
Gly Val
520

ttc gce
Phe Ala

288
Gly

aat
Asn

caa
Gln

gag
Glu
425

gaa
Glu

gca
Ala

aac
Asn

gat
Asp

ata
Ile
505

gag
Glu

ata
Ile

Val

caa
Gln

gga
Gly

ata
Ile
410

aaa
Lys

ttg
Leu

gaa
Glu

gca
Ala

aat
Asn
490

tac
Tyr

ttg
Leu

tca
Ser

Asp Gly

gct gea
Ala Ala
380

aag tta
Lys Leu
395

gag aag
Glu Lys

tat gta
Tyr Val

ctg gtg
Leu Val

atg aat
Met Asn
460

gaa gac
Glu Asp
475

gca tgc
Ala Cys

aaa gat
Lys Asp

aaa tca
Lys Ser

tge ttc
Cys Phe

Trp
365

gat
Asp

aac
Asn

gaa
Glu

gaa
Glu

gct
Ala
445

aaa
Lys

atg
Met

att
Ile

gaa
Glu

ggc
Gly
525

tta
Leu

Tyr

cta
Leu

aga
Arg

ttc
Phe

gac
Asp
430

cta
Leu

tta
Leu

gga
Gly

gaa
Glu

gca
Ala
510

tac
Tyr

att
Ile

- 216 -

Gly

aag
Lys

gtg
Val

tca
Ser
415

acc
Thr

gaa
Glu

ttt
Phe

ggt
Gly

tca
Ser
495

tta
Leu

aaa
Lys

tgce
Cys

Phe

agc
Ser

att
Ile
400

gaa
Glu

aaa
Lys

aat
Asn

gag
Glu

gga
Gly
480

ata
Ile

aac
Asn

gat
Asp

gtt
Val

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632
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530 535

540

gtt cta ttg ggt ttc att atg tgg gct tgc caa aaa ggc aac atc aga
Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg

545 550

tgc aac att tgc att tga
Cys Asn Ile Cys Ile
565

<210> 62

<211> 565

<212> PRT

<213> Influenza virus

<400> 62

Met Lys Thr Thr Ile Ile Leu
1 5

Gln Asn Pro Ile Ser Gly Asn
20

His Ala Val Ala Asn Gly Thr
35

Ile Glu Val Thr Asn Ala Thr
50 5%}

Lys Ile Cys Asn Lys Ser Tyr
65 70

Leu Ile Asp Ala Met Leu Gly
85

555 560

Leu Thr His Trp Ala Tyr Ser
10 15

Ala Thr Leu Cys Leu Gly His
30

Lys Thr Met Ser Asp Asp Gln
45

Val Gln Ser Ile Ser Met Gly
60

Leu Asp Gly Arg Asn Cys Thr
75 80

His Cys Asp Ala Phe Gln Tyr
90 95

Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys

100

110

- 217 -

1680

1698
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Tyr

Ser

Val
145

Ser

Pro

Tyr

Leu

Gln
225

Gln

Ile

Phe

Ile

Asn

Pro

Ser
130

Thr

Phe

Thr

Tyr
210

Gln

Ser

Leu

Lys

Asp

290

Asp

Tyr Asp Ile Pro Asp Tyr Ala
115 120

Gly Thr Val Glu Phe Thr Ala
135

Gln Asn Gly Arg Ser Gly Ala
150

Phe Ser Arg Leu Asn Trp Leu
165

Leu Asn Val Thr Met Pro Asn
180 185

Trp Gly Ile His His Pro Ser
195 200

Ile GIn Glu Ser Gly Arg Val
215

Thr Ile Ile Pro Asn Ile Gly
230

Gly Arg Ile Ser Ile Tyr Trp
245

Met Ile Asn Ser Asn Gly Asn
260 265

Leu Asn Thr Gly Lys Ser Ser
275 280

Ile Cys Val Ser Glu Cys Ile
295

Lys Pro Phe Gln Asn Val Asn

Ser Leu Arg Ser Ile

Glu Gly Phe

Cys

Thr

170

Asn

Ser

Thr

Ser

Thr

250

Leu

Val

Thr

Lys

Lys
155

Lys

Lys

Asn

Val

Arg
235

Ile

Val

Met

Pro

Val

140

Arg

Ser

Asn

Gln

Ser

220

Pro

Val

Ala

Arg

Asn

300

Thr

125

Thr Trp

Gly Ser

Gly Ser

Phe Asp
190

Glu Gln
205

Thr Lys

Leu Val

Lys Pro

Pro Arg
270

Ser Asp
285

Gly Ser

Tyr Gly

-218 -

Val Ala

Thr Gly

Ala Asp
160

Ser Tyr
175

Lys Leu

Thr Lys

Arg Ser

Arg Gly
240

Gly Asp

255

Gly Tyr

Val Pro

Ile Ser

Lys Cys
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305 310

Pro Lys Tyr Ile Arg Gln Asn
325

Asn Val Pro Glu Lys Gln Thr
340

Phe Ile Glu Asn Gly Trp Glu
355

Arg Tyr Gln Asn Ser Glu Gly
370 375

Thr Gln Ala Ala Ile Asp Gln
385 390

Glu Arg Thr Asn Glu Lys Phe
405

Val Glu Gly Arg Ile Gln Asp
420

Ile Asp Leu Trp Ser Tyr Asn
435

Gln His Thr Ile Asp Leu Thr
450 455

Lys Thr Arg Arg Gln Leu Arg
465 470

Cys Phe Lys Ile Tyr His Lys
485

Arg Thr Gly Thr Tyr Asp His
500

Thr Leu

Arg Gly
345

Gly Met
360

Thr Gly

Ile Asn

His Gln

Leu Glu
425

Ala Glu
440

Asp Ala

Glu Asn

Cys Asp

Tyr Ile
505

315 320

Lys Leu Ala Thr Gly Met Arg
330 335

Ile Phe Gly Ala Ile Ala Gly
350

Val Asp Gly Trp Tyr Gly Phe
365

Gln Ala Ala Asp Leu Lys Ser
380

Gly Lys Leu Asn Arg Val Ile
395 400

Ile Glu Lys Glu Phe Ser Glu
410 415

Lys Tyr Val Glu Asp Thr Lys
430

Leu Leu Val Ala Leu Glu Asn
445

Glu Met Asn Lys Leu Phe Glu
460

Ala Glu Asp Met Gly Gly Gly
475 480

Asn Ala Cys Ile Glu Ser Ile
490 495

Tyr Lys Asp Glu Ala Leu Asn
510

-219 -
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Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
515 520 525

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
530 535 540

Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
545 550 555 560

Cys Asn Ile Cys Ile
565

<210> 63

<211> 2280

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(2280)

<400> 63

atg gag aga ata aaa gaa ctg aga gat ctg atg tta caa tcc cgc acc
Met Glu Arg Ile Lys Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr
1 5 10 15

cgc gag ata cta aca aaa act act gtg gac cac atg gcc ata atc aag
Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30

aaa tac aca tca gga aga caa gag aag aac cct gca ctt agg atg aaa
Lys Tyr Thr Ser Gly Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys
35 40 45

tgg atg atg gca atg aaa tac cca att aca gca gat aag agg ata atg
Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 60

gag atg att cct gag aga aat gaa cag gga caa acc ctt tgg agc aaa
Glu Met Ile Pro Glu Arg Asn Glu Gln Gly GIn Thr Leu Trp Ser Lys

- 220 -

48

96

144

192

240
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65

acg aac
Thr Asn

aca tgg
Thr Trp

aaa gtc
Lys Val

acc ttt
Thr Phe
130

gtt gat
Val Asp
145

gat gtg
Asp Val

cta aca
Leu Thr

ctt cag
Leu Gln

aga gag
Arg Glu
210

agc agt
Ser Ser
225

gag caa
Glu Gln

gat gct
Asp Ala

tgg aat
Trp Asn
100

tac aaa
Tyr Lys
115

gge cce
Gly Pro

gta aac
Val Asn

atc atg
Ile Met

tca gaa
Ser Glu
180

gac tgc
Asp Cys
195

ttg gtc
Leu Val

gta tac
Val Tyr

atg tac
Met Tyr

ggc
Gly
85

agg
Arg

act
Thr

gtt
Val

cct
Pro

gaa
Glu
165

tca
Ser

aaa
Lys

cga
Arg

att
Ile

acc
Thr

70

tca
Ser

aat
Asn

tat
Tyr

cat
His

ggt
Gly
150

gtt
Val

caa
Gln

att
Ile

aaa
Lys

gac

cgc

gta

Asp Arg Val

gga
Gly

ttt
Phe

ttt
Phe
135

cac
His

gtt
Val

cta
Leu

gct
Ala

aca
Thr
215

cca
Pro

gaa
Glu
120

agg
Arg

gcg
Ala

ttc
Phe

aca
Thr

cce
Pro
200

agg
Arg

gaa gtg ttg

Glu
230

CCa

Val

gga

Leu

gga

Pro Gly Gly

aca
Thr
105

aag
Lys

aat
Asn

gac
Asp

cca
Pro

ata
Ile
185

ttg
Leu

ttc
Phe

cat
His

aaa
Lys

atg
Met
90

acg
Thr

gtt
Val

caa
Gln

ctc
Leu

aat
Asn
170

acc
Thr

atg
Met

ctce
Leu

ctg
Leu

gtt
Val

75

gta
Val

aac
Asn

gaa
Glu

gtc
Val

agt
Ser
155

gaa
Glu

aaa
Lys

gta
Val

cca
Pro

act
Thr
235

aga

tca
Ser

aca
Thr

aga
Arg

aag
Lys
140

gct
Ala

gtg
Val

gag
Glu

gca
Ala

gta
Val
220

cag
Gln

aac

cct
Pro

att
Ile

ttg
Leu
125

ata
Ile

aaa
Lys

gga
Gly

aaa
Lys

tac
Tyr
205

gta
Val

gga
Gly

gat

Arg Asn Asp

ctg
Leu

cat
His
110

aaa
Lys

aga
Arg

gaa
Glu

gce
Ala

aag
Lys
190

atg
Met

ggc
Gly

aca
Thr

gat
Asp

- 221 -

gca
Ala
95

tat
Tyr

cac
His

cga
Arg

gca
Ala

aga
Arg
175

gaa
Glu

cta
Leu

gga
Gly

tgce
Cys

att
Ile

80

gtg
Val

cca
Pro

gga
Gly

aga
Arg

caa
Gln
160

att
Ile

gaa
Glu

gaa
Glu

aca
Thr

tgg
Trp
240

gat
Asp

288

336

384

432

480

528

576

624

672

720

768
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caa
Gln

tca

agt
Ser

gca

tta att
Leu Ile
260

gat cca

Ser Ala Asp Pro

att
Ile

gaa
Glu
305

tca
Ser

tca
Ser

aaa
Lys

aga

ggt
Gly
290

caa
Gln

tca
Ser

gtc
Val

ata
Ile

gca

275

gga aca
Gly Thr

gct gtg
Ala Val

ttc agc
Phe Ser

aag aga
Lys Arg
340

aga gtg
Arg Val
355

aca gcc

Arg Ala Thr Ala

ata

370

gta

agt ggg

Ile Val Ser Gly

385

gcc

atg

gtg ttt

Ala Met Val Phe

gat
Asp

ttg
Leu

aac ttt
Asn Phe

245

att
Ile

cta
Leu

agg
Arg

gat
Asp

ttt
Phe
325

gaa
Glu

cat
His

att
Ile

aga
Arg

tcg
Ser
405

gtt
Val

gca
Ala

gca
Ala

atg
Met

ata
Ile
310

ggt
Gly

gaa
Glu

gag
Glu

atc
Ile

gat
Asp
390

caa
Gln

aat
Asn

gce cgg
Ala Arg

tce cta
Ser Leu
280

gta gac
Val Asp
295

tgc aaa
Cys Lys

gga ttc
Gly Phe

gaa atg
Glu Met

ggc tat
Gly Tyr
360

aga aag
Arg Lys
375

gaa caa
Glu Gln

gaa gat
Glu Asp

aga gca
Arg Ala

aac
Asn
265

ctg
Leu

atc
Ile

gca
Ala

acc
Thr

ctt
Leu
345

gaa
Glu

gca
Ala

tca
Ser

tgce
Cys

aat

250

ata
Ile

gaa
Glu

ctt
Leu

gca
Ala

ttc
Phe
330

acg
Thr

gaa
Glu

acc
Thr

att
Ile

atg
Met
410

cag

gtg aga
Val Arg

atg tgc
Met Cys

aag cag
Lys Gln
300

atg gga
Met Gly
315

aaa agg
Lys Arg

ggc aac
Gly Asn

ttc aca
Phe Thr

aga aga
Arg Arg
380

gct gaa
Ala Glu
395

ata aaa
Ile Lys

cgt ttg

Asn Gln Arg Leu

aga
Arg

cac
His
285

aac
Asn

ttg
Leu

aca
Thr

ctt
Leu

atg
Met
365

ttg
Leu

gca
Ala

gca
Ala

aac
Asn

gca
Ala
270

agt
Ser

cca
Pro

aga
Arg

agt
Ser

caa
Gln
350

gtc
Val

att
Ile

ata
Ile

gtt
Val

cce
Pro
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255

aca
Thr

aca
Thr

aca
Thr

att
Ile

gga
Gly
335

aca
Thr

gga
Gly

caa
Gln

att
Ile

cga
Arg
415

atg
Met

gta
Val

cag
Gln

gag
Glu

agc
Ser
320

tca
Ser

ttg
Leu

aga
Arg

ttg
Leu

gta
Val
400

ggc
Gly

cat
His

816

864

912

960

1008

1056

1104

1152

1200

1248

1296
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caa
Gln

tgg
Trp

cct
Pro
465

agc
Ser

agc
Ser

ctg
Leu

ata
Ile

gtg
Val
545

aaa
Lys

ttt
Phe

agc
Ser

ctc
Leu

gga
Gly
450

gac
Asp

aaa
Lys

att
Ile

tce
Ser

att
Ile
530

ttg
Leu

att
Ile

gaa
Glu

ggt
Gly

ttg
Leu
435

att
Ile

atg
Met

atg
Met

gac
Asp

cct
Pro
515

tat
Tyr

gtc
Val

cag
Gln

cca
Pro

ttc
Phe

420

agg
Arg

gaa
Glu

acc
Thr

gga
Gly

cgt
Arg
500

gaa
Glu

tcg
Ser

aat
Asn

tgg
Trp

ttc
Phe
580

gta
Val

cat
His

cce
Pro

cca
Pro

gtg
Val
485

ttt
Phe

gaa
Glu

tca
Ser

act
Thr

tca
Ser
565

caa
Gln

aga
Arg

ttc
Phe

atc
Ile

agc
Ser
470

gat
Asp

tta
Leu

gtc
Val

tca
Ser

tat
Tyr
550

cag
Gln

tce
Ser

acc
Thr

caa aaa
Gln Lys
440

gac aat
Asp Asn
455

acc gag
Thr Glu

gag tac
Glu Tyr

aga gtt
Arg Val

agt gaa
Ser Glu
520

atg atg
Met Met
535

caa tgg
Gln Trp

gac ccc
Asp Pro

ctg gtc
Leu Val

ctg ttt

425

gat
Asp

gta
Val

atg
Met

tce
Ser

cgg
Arg
505

aca
Thr

tgg
Trp

atc
Ile

aca
Thr

cct
Pro
585

cag

gca aaa gtg
Ala Lys Val

atg
Met

tca
Ser

agc
Ser
490

gat
Asp

caa
Gln

gag
Glu

atc
Ile

atg
Met
570

agg
Arg

caa

Leu Phe Gln Gln

ggg
Gly

ttg
Leu
475

act
Thr

caa
Gln

gga
Gly

att
Ile

aga
Arg
555

tta
Leu

gce
Ala

atg

atg
Met
460

aga
Arg

gag
Glu

agg
Arg

acg
Thr

aat
Asn
540

aac
Asn

tac
Tyr

acc
Thr

cga

ctt
Leu
445

att
Ile

gga
Gly

aga
Arg

gga
Gly

gaa
Glu
525

ggt
Gly

tgg
Trp

aat
Asn

aga
Arg

gat

Met Arg Asp

430

ttc
Phe

gga
Gly

gtg
Val

gtg
Val

aac
Asn
510

aag
Lys

cce
Pro

gaa
Glu

aag
Lys

agc
Ser
590

gta
Val
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caa
Gln

ata
Ile

aga
Arg

gtg
Val
495

ata
Ile

ctg
Leu

gaa
Glu

att
Ile

ata
Ile
575

caa
Gln

ctt
Leu

aat
Asn

ttg
Leu

gtc
Val
480

gtg
Val

cta
Leu

aca
Thr

tca
Ser

gta
Val
560

gaa
Glu

tac
Tyr

gga
Gly

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824
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aca
Thr

cct
Pro
625

aga
Arg

aac
Asn

ggt
Gly

gct
Ala

ggc
Gly
705

aaa
Lys

cgg
Arg

agg
Arg

ttt
Phe
610

ccg
Pro

ggt
Gly

tac
Tyr

gcg
Ala

gtt
Val
690

cca
Pro

gce
Ala

aaa
Lys

att
Ile

595

gat
Asp

gaa
Glu

tcg
Ser

aat
Asn

ctt
Leu
675

cta
Leu

gca
Ala

aat
Asn

cgt

act
Thr

cag
Gln

gga
Gly

aaa
Lys
660

act
Thr

aga
Arg

cta
Leu

gta
Val

gac

gct
Ala

agt
Ser

atg
Met
645

gtc
Val

gag
Glu

2gg
Gly

agc
Ser

cta
Leu
725

tct

Arg Asp Ser

740

cgg atg gcc
Arg Met Ala

755

<210> 64
<211> 759

caa
Gln

agg
Arg
630

agg
Arg

act
Thr

gac
Asp

ttt
Phe

atc
Ile
710

att
Ile

agc
Ser

atc
Ile

ata
Ile
615

atg
Met

ata
Ile

aaa
Lys

cca
Pro

ctc
Leu
695

aat
Asn

888
Gly

ata
Ile

aat
Asn

600

ata
Ile

cag
Gln

ctt
Leu

agg
Arg

gat
Asp
680

att
Ile

gaa
Glu

caa
Gln

ctt
Leu

tag

aaa
Lys

ttc
Phe

gta
Val

ctce
Leu
665

gaa
Glu

tta
Leu

ctt
Leu

888
Gly

act
Thr
745

ctc
Leu

tct
Ser

aga
Arg
650

aca
Thr

ggt
Gly

ggt
Gly

agc
Ser

gac
Asp
730

gac
Asp

ctc
Leu

tct
Ser
635

ggc
Gly

gtc
Val

acg
Thr

aaa
Lys

aaa
Lys
715

gta
Val

agc
Ser

cct
Pro
620

ttg
Leu

aat
Asn

ctce
Leu

gct
Ala

gaa
Glu
700

ctt
Leu

gtg
Val

cag
Gln

605

ttt
Phe

act
Thr

tce
Ser

gga
Gly

gga
Gly
685

aac
Asn

gca
Ala

ttg
Leu

aca
Thr

gce
Ala

gtt
Val

cca
Pro

aag
Lys
670

gta
Val

aag
Lys

aaa
Lys

gta
Val

gcg
Ala
750
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gct
Ala

aat
Asn

gtg
Val
655

gat
Asp

gag
Glu

aga
Arg

g8g
Gly

atg
Met
735

acc
Thr

gct
Ala

gta
Val
640

ttc
Phe

gca
Ala

tct
Ser

tat
Tyr

gag
Glu
720

aaa
Lys

aaa
Lys

1872

1920

1968

2016

2064

2112

2160

2208

2256

2280
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<212> PRT

<213> Influenza virus

<400> 64

Met Glu Arg

1

Arg Glu Ile

Lys Tyr Thr
35

Trp Met Met
50

Glu Met Ile
65

Thr Asn Asp

Thr Trp Trp

Lys Val Tyr
115

Thr Phe Gly
130

Val Asp Val
145

Asp Val Ile

Ile Lys Glu Leu Arg Asp Leu Met Leu
5 10

Leu Thr Lys Thr Thr Val Asp His Met
20 25

Ser Gly Arg Gln Glu Lys Asn Pro Ala
40

Ala Met Lys Tyr Pro Ile Thr Ala Asp
55 60

Pro Glu Arg Asn Glu Gln Gly Gln Thr
70 75

Ala Gly Ser Asp Arg Val Met Val Ser
85 90

Asn Arg Asn Gly Pro Thr Thr Asn Thr
100 105

Lys Thr Tyr Phe Glu Lys Val Glu Arg
120

Pro Val His Phe Arg Asn Gln Val Lys
135 140

Asn Pro Gly His Ala Asp Leu Ser Ala
150 155

Met Glu Val Val Phe Pro Asn Glu Val
165 170

Gln

Ala

Leu

45

Lys

Leu

Pro

Ile

Leu

125

Ile

Lys

Gly

Ser Arg Thr
15

Ile Ile Lys
30

Arg Met Lys

Arg Ile Met

Trp Ser Lys
80

Leu Ala Val
95

His Tyr Pro
110

Lys His Gly

Arg Arg Arg

Glu Ala Gln
160

Ala Arg Ile
175

- 225 -
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Leu Thr Ser

Leu Gln Asp
195

Arg Glu Leu
210

Ser Ser Val

225

Glu Gln Met

Gln Ser Leu

Ser Ala Asp
275

Ile Gly Gly
290

Glu Gln Ala

305

Ser Ser Phe

Ser Val Lys

Lys Ile Arg
355

Glu Ser Gln Leu Thr Ile
180 185

Cys Lys Ile Ala Pro Leu
200

Val Arg Lys Thr Arg Phe
215

Tyr Ile Glu Val Leu His
230

Tyr Thr Pro Gly Gly Lys
245

Ile Ile Ala Ala Arg Asn
260 265

Pro Leu Ala Ser Leu Leu
280

Thr Arg Met Val Asp Ile
295

Val Asp Ile Cys Lys Ala
310

Ser Phe Gly Gly Phe Thr
325

Arg Glu Glu Glu Met Leu
340 345

Thr

Met

Leu

Leu

Val

250

Ile

Glu

Leu

Ala

Phe
330

Thr

Lys Glu Lys Lys Glu Glu
190

Val Ala Tyr Met Leu Glu
205

Pro Val Val Gly Gly Thr
220

Thr Gln Gly Thr Cys Trp
235 240

Arg Asn Asp Asp Ile Asp
255

Val Arg Arg Ala Thr Val
270

Met Cys His Ser Thr Gln
285

Lys Gln Asn Pro Thr Glu
300

Met Gly Leu Arg Ile Ser
315 320

Lys Arg Thr Ser Gly Ser
335

Gly Asn Leu Gln Thr Leu
350

Val His Glu Gly Tyr Glu Glu Phe Thr Met Val Gly Arg

360

365

- 226 -
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Arg Ala Thr Ala Ile Ile Arg Lys Ala
370 375

Ile Val Ser Gly Arg Asp Glu Gln Ser
385 390

Ala Met Val Phe Ser Gln Glu Asp Cys
405

Asp Leu Asn Phe Val Asn Arg Ala Asn
420 425

Gln Leu Leu Arg His Phe Gln Lys Asp
435 440

Trp Gly Ile Glu Pro Ile Asp Asn Val
450 455

Pro Asp Met Thr Pro Ser Thr Glu Met
465 470

Ser Lys Met Gly Val Asp Glu Tyr Ser
485

Ser Ile Asp Arg Phe Leu Arg Val Arg
500 505

Leu Ser Pro Glu Glu Val Ser Glu Thr
515 520

Ile Ile Tyr Ser Ser Ser Met Met Trp
530 535

Val Leu Val Asn Thr Tyr Gln Trp Ile
545 550

Thr

Ile

Met

410

Gln

Ala

Met

Ser

Ser

490

Asp

Gln

Glu

Ile

Arg Arg Leu Ile
380

Ala Glu Ala Ile
395

Ile Lys Ala Val

Arg Leu Asn Pro
430

Lys Val Leu Phe
445

Gly Met Ile Gly
460

Leu Arg Gly Val

475

Thr Glu Arg Val

Gln Arg Gly Asn
510

Gly Thr Glu Lys
525

Ile Asn Gly Pro
540

Arg Asn Trp Glu
555

- 227 -

Gln Leu

Ile Val
400

Arg Gly

415

Met His

Gln Asn

Ile Leu

Arg Val
480

Val Val

495

Ile Leu

Leu Thr

Glu Ser

Ile Val
560
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Lys Ile Gln Trp Ser Gln Asp Pro Thr Met Leu
565 570

Phe Glu Pro Phe Gln Ser Leu Val Pro Arg Ala
530 585

Ser Gly Phe Val Arg Thr Leu Phe Gln Gln Met
595 600

Thr Phe Asp Thr Ala Gln Ile Ile Lys Leu Leu
610 615

Pro Pro Glu Gln Ser Arg Met Gln Phe Ser Ser
625 630 635

Arg Gly Ser Gly Met Arg Ile Leu Val Arg Gly
645 650

Asn Tyr Asn Lys Val Thr Lys Arg Leu Thr Val
660 665

Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr
675 680

Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys
690 695

Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser Lys
705 710 715

Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val
725 730

Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser
740 745

Tyr Asn Lys

Thr Arg Ser
590

Arg Asp Val
605

Pro Phe Ala
620

Leu Thr Val

Asn Ser Pro

Leu Gly Lys
670

Ala Gly Val
685

Glu Asn Lys
700

Leu Ala Lys

Val Leu Val

Gln Thr Ala
750

- 228 -

Ile Glu
575

Gln Tyr

Leu Gly

Ala Ala

Asn Val
640

Val Phe

655

Asp Ala

Glu Ser

Arg Tyr

Gly Glu
720

Met Lys
735

Thr Lys
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Arg Ile Arg Met Ala Ile Asn

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

<220>
<221>
<222>

<400>
atg gat
Met Asp
1

gct ata
Ala Ile

gga aca
Gly Thr

tat tca
Tyr Ser
50

caa ctt
Gln Leu
65

ggg tac
Gly Tyr

gaa tcc
Glu Ser

gtg att

755

65
2274
DNA

Influenza virus

CDS

(1)..(2274)

65
gtc aat
Val Asn

agc aca
Ser Thr
20

g8g aca
Gly Thr
35

gaa aaa
Glu Lys

aat cca
Asn Pro

gce caa
Ala Gln

cat ccc
His Pro
100

cag cag

ccg
Pro

aca
Thr

gga
Gly

g88
Gly

atc
Ile

aca
Thr
85

gga
Gly

aca

act
Thr

ttc
Phe

tac
Tyr

aaa
Lys

gat
Asp
70

gat
Asp

atc
Ile

aga

cta
Leu

cct
Pro

acc
Thr

tgg
Trp
55

gga
Gly

tgt
Cys

ttt
Phe

gtg

ctt
Leu

tat
Tyr

atg
Met
40

aca
Thr

cca
Pro

gta
Val

gaa
Glu

gac

ttc
Phe

act
Thr
25

gat
Asp

aca
Thr

ctt
Leu

ttg
Leu

aat
Asn
105

aaa

tta
Leu
10

gga
Gly

act
Thr

aac
Asn

cct
Pro

gaa
Glu
90

tcg
Ser

cta

aag
Lys

gat
Asp

gtc
Val

act
Thr

gaa
Glu
75

gca
Ala

tgt
Cys

aca

gtg
Val

cct
Pro

aac
Asn

gag
Glu
60

gac
Asp

atg
Met

ctt
Leu

caa

cca
Pro

cce
Pro

aga
Arg
45

att
Ile

aat
Asn

gct
Ala

gaa
Glu

ggc

gcg
Ala

tac
Tyr
30

aca
Thr

gga
Gly

gaa
Glu

ttc
Phe

acg
Thr
110

cga

- 229 -

caa
Gln
15

agt
Ser

cac
His

gca
Ala

cca
Pro

ctt
Leu
95

atg
Met

caa

aat
Asn

cat
His

caa
Gln

cca
Pro

agt
Ser
80

gaa
Glu

gag
Glu

act

48

96

144

192

240

288

336

384

on

=2
=

=]
=

5

10-1474011



Val

tat
Tyr

aat
Asn
145

g88
Gly

gag
Glu

gac
Asp

aaa
Lys

aac
Asn
225

atc
Ile

aca
Thr

gtt
Val

atg
Met

Ile GIn Gln Thr

115

gat tgg
Asp Trp
130

acg att
Thr Ile

aga ttg
Arg Leu

gaa atg
Glu Met

aac atg
Asn Met
195

caa cga
Gln Arg
210

aca atg
Thr Met

gct acc
Ala Thr

cta gct
Leu Ala

gge ggt
Gly Gly
275

atg act
Met Thr

acc
Thr

gaa
Glu

atg
Met

gaa
Glu
180

aca
Thr

tta
Leu

acc
Thr

cca
Pro

cga
Arg
260

aat
Asn

aat
Asn

ttg
Leu

gta
Val

gac
Asp
165

ata
Ile

aag
Lys

agc
Ser

aag
Lys

288
Gly
245

aga
Arg

gag
Glu

tce
Ser

Arg Val Asp Lys

aat agg
Asn Arg
135

ttc aga
Phe Arg
150

ttc ctce
Phe Leu

aca aca
Thr Thr

aga atg
Arg Met

aga aag
Arg Lys
215

gac gct
Asp Ala
230

atg cag
Met Gln

ata tgt
Ile Cys

aaa aag
Lys Lys

caa gac
Gln Asp

120

aat
Asn

tca
Ser

aaa
Lys

cac
His

ata
Ile
200

agc
Ser

gag
Glu

ata
Ile

gaa
Glu

gce
Ala
280

act
Thr

caa
Gln

aat
Asn

gat
Asp

ttc
Phe
185

aca
Thr

tat
Tyr

aga
Arg

aga
Arg

aag
Lys
265

aaa
Lys

gaa
Glu

Leu

cct
Pro

ggt
Gly

gtc
Val
170

caa
Gln

cag
Gln

cta
Leu

g8g
Gly

gga
Gly
250

ctt
Leu

ctg
Leu

cte
Leu

Thr

gce
Ala

ctg
Leu
155

atg
Met

cgg
Arg

aga
Arg

atc
Ile

aaa
Lys
235

ttt
Phe

gaa
Glu

gct
Ala

tce
Ser

GIn Gly Arg Gln Thr

gca
Ala
140

acc
Thr

gag
Glu

aag
Lys

acc
Thr

aga
Arg
220

ttg
Leu

gta
Val

caa
Gln

aat
Asn

ttc
Phe

125

aca
Thr

tce
Ser

tce
Ser

aga
Arg

ata
Ile
205

aca
Thr

aaa
Lys

tat
Tyr

tca
Ser

gtc
Val
285

acc
Thr

gca
Ala

aat
Asn

atg
Met

aga
Arg
190

gga
Gly

tta
Leu

cga
Arg

ttt
Phe

gga
Gly
270

gtc
Val

atc
Ile

- 230 -

ctt
Leu

gaa
Glu

aac
Asn
175

gta
Val

aag
Lys

acc
Thr

cga
Arg

gtt
Val
255

ttg
Leu

aga
Arg

act
Thr

gct
Ala

tcg
Ser
160

aag
Lys

aga
Arg

aaa
Lys

cta
Leu

gca
Ala
240

gaa
Glu

cca
Pro

aaa
Lys

888
Gly

432

480

528

576

624

672

720

768

816

864

912
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gac
Asp
305

atg
Met

cta
Leu

aaa
Lys

cca
Pro

aca
Thr
385

gct
Ala

act
Thr

aag
Lys

ttg
Leu

aga
Arg

290

aat
Asn

atc
Ile

agc
Ser

gga
Gly

gca
Ala
370

aaa
Lys

tca
Ser

gtg
Val

acc
Thr

ata
Ile
450

ttc
Phe

acc aaa
Thr Lys

aca tac
Thr Tyr

att gca
Ile Ala
340

tat atg
Tyr Met
355

gaa atg
Glu Met

aag aaa
Lys Lys

ctg agt
Leu Ser

ctg ggt
Leu Gly
420

aca tac
Thr Tyr
435

gtg aat
Val Asn

tat aga
Tyr Arg

tgg
Trp

ata
Ile
325

ccg
Pro

ttt
Phe

cta
Leu

att
Ile

cct
Pro
405

gta
Val

tgg
Trp

gcg
Ala

act
Thr

aat
Asn
310

act
Thr

att
Ile

gaa
Glu

gca
Ala

gaa
Glu
390

ggc
Gly

tce
Ser

tgg
Trp

cct
Pro

tge
Cys

295

gaa

aat

cag

Glu Asn Gln

aga

gat

cag

Arg Asp Gln

atg
Met

agc
Ser

agc
Ser
375

aag
Lys

atg
Met

ata
Ile

gat
Asp

aat
Asn
455

aaa
Lys

ttc
Phe

aaa
Lys
360

att
Ile

ata
Ile

atg
Met

tta
Leu

ggt
Gly
440

cat
His

ctg
Leu

tca
Ser
345

agt
Ser

gac
Asp

cga
Arg

atg
Met

aac
Asn
425

ctg
Leu

gaa
Glu

gtc
Val

aac
Asn

cca
Pro
330

aat
Asn

atg
Met

cta
Leu

cca
Pro

gga
Gly
410

ctg
Leu

caa
Gln

gga
Gly

g8g
Gly

cca
Pro
315

gaa
Glu

aaa
Lys

aaa
Lys

aaa
Lys

cte
Leu
395

atg
Met

ggc
Gly

tca
Ser

ata
Ile

atc
Ile

300

cgc
Arg

tgg
Trp

atg
Met

ttg
Leu

tat
Tyr
380

ctg
Leu

ttc
Phe

cag
Gln

tce
Ser

caa
Gln
460

aac
Asn

ata
Ile

ttc
Phe

gca
Ala

aga
Arg
365

ttc
Phe

gtt
Val

aac
Asn

agg
Arg

gat
Asp
445

gct
Ala

atg
Met

ttc
Phe

aga
Arg

aga
Arg
350

act
Thr

aat
Asn

gac
Asp

atg
Met

aaa
Lys
430

gac
Asp

gga
Gly

agc
Ser

- 231 -

ctg
Leu

aat
Asn
335

ctg
Leu

caa
Gln

gat
Asp

g8g
Gly

ttg
Leu
415

tat
Tyr

ttt
Phe

gta
Val

aaa
Lys

gca
Ala
320

gtt
Val

g88
Gly

ata
Ile

tca
Ser

act
Thr
400

agc
Ser

aca
Thr

gct
Ala

gac
Asp

aag
Lys

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440
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465

aag
Lys

tac
Tyr

g88
Gly

gtc
Val

caa
Gln
545

tgc
Cys

aag
Lys

gat
Asp

gtc
Val

tgce
Cys
625

aac
Asn

tce
Ser

cgg
Arg

gtt
Val

atc
Ile
530

atg
Met

cat
His

aaa
Lys

888
Gly

tgt
Cys
610

aat
Asn

agt
Ser

tac ata
Tyr Ile

tat ggt
Tyr Gly
500

tcc gga
Ser Gly
515

aaa aac
Lys Asn

gca ctc
Ala Leu

aga ggt
Arg Gly

ctg tgg
Leu Trp
580

ggt cca
Gly Pro
595

tta aaa
Leu Lys

cca ttg
Pro Leu

gca gta

aat
Asn
485

ttt
Phe

ata
Ile

aac
Asn

caa
Gln

gat
Asp
565

gaa
Glu

aac
Asn

tgg
Trp

aat
Asn

gta

470

aga act gga
Arg Thr Gly Thr

gta

gce

aat

Val Ala Asn

aat

gaa

tct

Asn Glu Ser

atg
Met

ctc
Leu
550

acc
Thr

cag
Gln

cta
Leu

gag
Glu

cct
Pro
630

atg

Ala Val Val Met

ata
Ile
535

ttc
Phe

cag
Gln

act
Thr

tat
Tyr

cta
Leu
615

ttc
Phe

cct
Pro

520

aat
Asn

att
Ile

ata
Ile

cga
Arg

aac
Asn
600

atg
Met

gtt
Val

gct
Ala

aca

ttc
Phe
505

gca
Ala

aat
Asn

aag
Lys

caa
Gln

tca
Ser
585

atc
Ile

gat
Asp

agt
Ser

cat
His

ttc
Phe
490

agc
Ser

gac
Asp

gat
Asp

gat
Asp

acc
Thr
570

aag
Lys

aga
Arg

gaa
Glu

cac
His

ggc
Gly

475

gaa
Glu

atg
Met

atg
Met

ctce
Leu

tat
Tyr
555

aga
Arg

act
Thr

aac
Asn

gat
Asp

aaa
Lys
635

cct
Pro

ttc
Phe

gaa
Glu

agc
Ser

ggt
Gly
540

cgg
Arg

aga
Arg

ggt
Gly

cta
Leu

tat
Tyr
620

gaa
Glu

gce
Ala

aca
Thr

cta
Leu

att
Ile
525

cct
Pro

tac
Tyr

tct
Ser

cta
Leu

cac
His
605

aag
Lys

att
Ile

aaa
Lys

agc
Ser

cce
Pro
510

gga
Gly

gce
Ala

aca
Thr

ttt
Phe

ctg
Leu
590

atc
Ile

g8g
Gly

gaa
Glu

agc
Ser
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ttt
Phe
495

agt
Ser

gtg
Val

acg
Thr

tac
Tyr

gag
Glu
575

gta
Val

ccg
Pro

agg
Arg

tca
Ser

atg
Met

480

ttc
Phe

ttt
Phe

aca
Thr

gca
Ala

cgg
Arg
560

ttg
Leu

tca
Ser

gaa
Glu

cta
Leu

gtc
Val
640

gag
Glu

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968
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tat gat

gct gtt

645

gca

Tyr Asp Ala Val Ala

tcc ata
Ser Ile

tat cag
Tyr Gln
690

tac aga
Tyr Arg
705

agg gcc
Arg Ala

aag gat
Lys Asp

ctc aga
Leu Arg

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

<400>

660

ttg aac
Leu Asn
675

aaa tgc
Lys Cys

aga cca
Arg Pro

cgc att
Arg Ile

gag ttc
Glu Phe
740

cgg caa
Arg Gln
755

66
757
PRT

aca
Thr

tgce
Cys

gtc
Val

gat
Asp
725

gct
Ala

aaa
Lys

aca
Thr

agc
Ser

aac
Asn

gga
Gly
710

gca
Ala

gag
Glu

tag

Influenza virus

66

aca cat tct
Thr His Ser
665

caa agg gga
Gln Arg Gly
680

ctg ttt gaa
Leu Phe Glu
695

att tct agt
Ile Ser Ser

cga att gac
Arg Ile Asp

atc atg aag
Ile Met Lys
745

650

tgg
Trp

ata
Ile

aaa
Lys

atg
Met

ttc
Phe
730

atc
Ile

atc
Ile

cta
Leu

ttc
Phe

gtt
Val
715

gaa
Glu

tgt
Cys

ccc aag agg
Pro Lys Arg
670

gaa gat gag
Glu Asp Glu
685

ttc ccc agce
Phe Pro Ser
700

gag gcc atg
Glu Ala Met

tct gga cgg
Ser Gly Arg

tcc acc att
Ser Thr Ile
750

655

aac cgg
Asn Arg

cag atg
Gln Met

age tca
Ser Ser

gta tcc
Val Ser
720

ata aag
Ile Lys
735

gaa gag
Glu Glu

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn

1

5

10

15

Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His

20

25

30
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2016

2064

2112

2160

2208

2256

2274
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Gly Thr Gly Thr Gly Tyr Thr Met Asp
35 40

Tyr Ser Glu Lys Gly Lys Trp Thr Thr
50 5%}

Gln Leu Asn Pro Ile Asp Gly Pro Leu
65 70

Gly Tyr Ala Gln Thr Asp Cys Val Leu
85

Glu Ser His Pro Gly Ile Phe Glu Asn
100 105

Val Ile Gln Gln Thr Arg Val Asp Lys
115 120

Tyr Asp Trp Thr Leu Asn Arg Asn Gln
130 135

Asn Thr Ile Glu Val Phe Arg Ser Asn
145 150

Gly Arg Leu Met Asp Phe Leu Lys Asp
165

Glu Glu Met Glu Ile Thr Thr His Phe
180 185

Asp Asn Met Thr Lys Arg Met Ile Thr
195 200

Lys Gln Arg Leu Ser Arg Lys Ser Tyr

Thr Val Asn Arg Thr His Gln
45

Asn Thr Glu Ile Gly Ala Pro
60

Pro Glu Asp Asn Glu Pro Ser
75 80

Glu Ala Met Ala Phe Leu Glu
90 95

Ser Cys Leu Glu Thr Met Glu
110

Leu Thr GIn Gly Arg Gln Thr
125

Pro Ala Ala Thr Ala Leu Ala
140

Gly Leu Thr Ser Asn Glu Ser

155 160

Val Met Glu Ser Met Asn Lys

170 175

Gln Arg Lys Arg Arg Val Arg
190

Gln Arg Thr Ile Gly Lys Lys
205

Leu Ile Arg Thr Leu Thr Leu

- 234 -

on

=2
=

£ol

10-1474011



Asn
225

Ile

Thr

Val

Met

Asp
305

Met

Leu

Lys

Pro

Thr
385

Ala

210

Thr

Ala

Leu

Gly

Met

290

Asn

Ser

Gly

Ala
370

Lys

Ser

Met

Thr

Ala

Gly

275

Thr

Thr

Thr

Ile

Tyr

355

Lys

Leu

215

Thr Lys Asp Ala Glu Arg
230

Pro Gly Met Gln Ile Arg
245

Arg Arg Ile Cys Glu Lys
260 265

Asn Glu Lys Lys Ala Lys
280

Asn Ser Gln Asp Thr Glu
295

Lys Trp Asn Glu Asn Gln
310

Tyr Ile Thr Arg Asp Gln
325

Ala Pro Ile Met Phe Ser
340 345

Met Phe Glu Ser Lys Ser
360

Met Leu Ala Ser Ile Asp
375

Lys Ile Glu Lys Ile Arg
390

Ser Pro Gly Met Met Met
405

Gly Lys
235

Gly Phe

250

Leu Glu

Leu Ala

Leu Ser

Asn Pro
315

Pro Glu
330

Asn Lys

Met Lys

Leu Lys

Pro Leu
395

Gly Met
410

220

Leu

Val

Gln

Asn

Phe
300

Arg

Trp

Met

Leu

Tyr

380

Leu

Phe

Lys Arg

Tyr Phe

Ser Gly
270

Val Val
285

Thr Ile

Ile Phe

Phe Arg

Ala Arg
350

Arg Thr
365

Phe Asn

Val Asp

Asn Met
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Arg Ala
240

Val Glu

255

Leu Pro

Arg Lys

Thr Gly

Leu Ala
320

Asn Val
335

Leu Gly

Gln Ile

Asp Ser

Gly Thr
400

Leu Ser
415
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Thr Val Leu Gly Val Ser Ile Leu Asn
420 425

Lys Thr Thr Tyr Trp Trp Asp Gly Leu
435 440

Leu Ile Val Asn Ala Pro Asn His Glu
450 455

Arg Phe Tyr Arg Thr Cys Lys Leu Val
465 470

Lys Ser Tyr Ile Asn Arg Thr Gly Thr
485

Tyr Arg Tyr Gly Phe Val Ala Asn Phe
500 505

Gly Val Ser Gly Ile Asn Glu Ser Ala
515 520

Val Ile Lys Asn Asn Met Ile Asn Asn
530 535

GIn Met Ala Leu Gln Leu Phe Ile Lys
545 550

Cys His Arg Gly Asp Thr Gln Ile Gln
565

Lys Lys Leu Trp Glu Gln Thr Arg Ser
580 585

Asp Gly Gly Pro Asn Leu Tyr Asn Ile
595 600

Leu Gly Gln Arg Lys
430

Gln Ser Ser Asp Asp
445

Gly Ile Gln Ala Gly
460

Gly Ile Asn Met Ser
475

Phe Glu Phe Thr Ser
490

Ser Met Glu Leu Pro
510

Asp Met Ser Ile Gly
525

Asp Leu Gly Pro Ala
540

Asp Tyr Arg Tyr Thr
555

Thr Arg Arg Ser Phe
570

Lys Thr Gly Leu Leu
590

Arg Asn Leu His Ile
605
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Tyr

Phe

Val

Lys

Phe

495

Ser

Val

Thr

Tyr

Glu

575

Val

Pro

Thr

Ala

Asp

Lys
480

Phe

Phe

Thr

Ala

Arg
560

Leu

Ser

Glu
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Val Cys Leu Lys Trp Glu Leu
610 615

Cys Asn Pro Leu Asn Pro Phe
625 630

Asn Ser Ala Val Val Met Pro
645

Tyr Asp Ala Val Ala Thr Thr
660

Ser Ile Leu Asn Thr Ser Gln
675

Tyr Gln Lys Cys Cys Asn Leu
690 695

Tyr Arg Arg Pro Val Gly Ile
705 710

Arg Ala Arg Ile Asp Ala Arg
725

Lys Asp Glu Phe Ala Glu Ile
740

Leu Arg Arg Gln Lys
755

<210> 67

<211> 2151

<212> DNA

<213> Influenza virus

<220>

Met Asp

Val Ser

Ala His

His Ser
665

Arg Gly
680

Phe Glu

Ser Ser

Ile Asp

Met Lys
745

Glu Asp Tyr Lys Gly Arg Leu
620

His Lys Glu Ile Glu Ser Val
635 640

Gly Pro Ala Lys Ser Met Glu
650 655

Trp Ile Pro Lys Arg Asn Arg
670

Ile Leu Glu Asp Glu Gln Met
685

Lys Phe Phe Pro Ser Ser Ser
700

Met Val Glu Ala Met Val Ser
715 720

Phe Glu Ser Gly Arg Ile Lys
730 735

Ile Cys Ser Thr Ile Glu Glu
750
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<221> (DS

<222> (1)..

<400> 67
atg gaa gac
Met Glu Asp Phe

1

gcg gaa aag
Ala Glu Lys Ala

aac
Asn

tcg
Ser

tct
Ser
65

g8g
Gly

acc
Thr

aaa
Lys

ata
Ile

atc
Ile
145

tat

aaa
Lys

gat
Asp
50

ggt
Gly

aga
Arg

aca
Thr

gag
Glu

tac
Tyr
130

cac
His

act

ttt
Phe
35

ttc
Phe

gac
Asp

gat
Asp

aga
Arg

aac
Asn
115

tac
Tyr

att
Ile

ctt

(2151)

ttt

gca

20

gca
Ala

cac
His

cca
Pro

cga
Arg

gct
Ala
100

aga
Arg

ctg
Leu

ttc
Phe

gat

gtg cga cag tgc
Val Arg Gln Cys

5

atg

aaa

gaa

Met Lys Glu

gca
Ala

ttt
Phe

aat
Asn

aca
Thr
85

gaa
Glu

ttt
Phe

gag
Glu

tca
Ser

gaa

ata
Ile

ata
Ile

gct
Ala
70

atg
Met

aaa
Lys

gtt
Val

aag
Lys

ttt
Phe
150

gag

tgc
Cys

aat
Asn
55

ctt
Leu

gca
Ala

cct
Pro

gaa
Glu

gce
Ala
135

aca
Thr

agt

tat
Tyr

act
Thr
40

gaa
Glu

ttg
Leu

tgg
Trp

aaa
Lys

att
Ile
120

aac
Asn

gga
Gly

aga

ttc
Phe

gga
Gly
25

cac
His

ctg
Leu

aaa
Lys

aca
Thr

ttt
Phe
105

ggt
Gly

aaa
Lys

gaa
Glu

gcce

aat
Asn
10

gag
Glu

ttg
Leu

ggt
Gly

cac
His

gta
Val
90

ctt
Leu

gtg
Val

ata
Ile

gaa
Glu

agg

cca
Pro

aac
Asn

gaa
Glu

gag
Glu

aga
Arg
75

gta
Val

cca
Pro

aca
Thr

aag
Lys

atg
Met
155

atc

atg
Met

ccg
Pro

gtc
Val

tca
Ser
60

ttt
Phe

aac
Asn

gat
Asp

agg
Arg

tct
Ser
140

gct
Ala

aag

atc
Ile

aaa
Lys

tgce
Cys
45

gtg
Val

gaa
Glu

agc
Ser

tta
Leu

aga
Arg
125

gag
Glu

aca
Thr

acc

gtc
Val

atc
Ile
30

ttc
Phe

gtc
Val

atc
Ile

atc
Ile

tac
Tyr
110

gaa

gag
Glu
15

gaa
Glu

atg
Met

ata
Ile

att
Ile

tgc
Cys
95

gac
Asp

gtt

Glu Val

adaa aca

Lys

Thr

ada gCg

Lys

Ala

ctt
Leu

aca
Thr

tac
Tyr

gag
Glu

gag
Glu
80

aac
Asn

tat
Tyr

cac
His

cat
His

gac
Asp
160

aga cta ttc
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48

96

144

192

240

288

336

384

432

480

528
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Tyr

act
Thr

cag
Gln

g88
Gly

agc
Ser
225

tgc
Cys

ata
Ile

ggt
Gly

aaa
Lys

tat
Tyr
305

agt
Ser

act
Thr

Thr Leu Asp Glu Glu Ser Arg Ala

ata aga caa
Ile Arg Gln Glu

tce

gag

180

aga

Ser Glu Arg

acg

195

atg

cgc

Thr Met Arg

210

ctt

gaa

aat

Leu Glu Asn

att
Ile

gaa
Glu

cca
Pro

ctg
Leu
290

gat
Asp

att
Ile

tgg

gag
Glu

cca
Pro

cce
Pro
275

agc
Ser

gca
Ala

gtt
Val

aag

agt
Ser

ttt
Phe
260

tgc
Cys

att
Ile

atc
Ile

aaa
Lys

Caa

165

gaa

ggc
Gly

aag
Lys

ttt
Phe

aag
Lys
245

tca
Ser

cat
His

gag
Glu

aaa
Lys

cca
Pro
325

gta

Trp Lys Gln Val

atg gcc agt
Met Ala Ser

gaa gag aca

Glu

ctt
Leu

aga
Arg
230

ctt
Leu

aag
Lys

cag
Gln

gac
Asp

tgc
Cys
310

cat
His

tta

Glu

gce
Ala
215

gtc
Val

tct
Ser

aca
Thr

cga
Arg

cca
Pro
295

atg
Met

aaa
Lys

gaa

Thr
200

aat
Asn

tat
Tyr

caa
Gln

aca
Thr

tce
Ser
280

agt
Ser

aaa
Lys

aag
Lys

gaa

Leu Glu Glu

aga
Arg
185

att
Ile

tac
Tyr

ata
Ile

atg
Met

cce
Pro
265

aaa
Lys

cac
His

act
Thr

ggt
Gly

ata

Arg
170

ggc
Gly

gaa
Glu

agt
Ser

gat
Asp

tece
Ser
250

cga
Arg

ttc
Phe

gag
Glu

ttc
Phe

ata
Ile
330

caa

Ile

ctc
Leu

gaa
Glu

ctc
Leu

gga
Gly
235

aaa
Lys

cca
Pro

ttg
Leu

gga
Gly

ttt
Phe
315

aac
Asn

gac

Ile GIn Asp

Lys

tgg
Trp

aga
Arg

cca
Pro
220

ttc
Phe

gaa
Glu

cte
Leu

cta
Leu

gag
Glu
300

gga
Gly

ccg
Pro

ctt

Thr

gat
Asp

ttt
Phe
205

ccg
Pro

gaa
Glu

gta
Val

aaa
Lys

atg
Met
285

g8g
Gly

tgg
Trp

aac
Asn

gag

Arg Leu Phe

tce
Ser
190

gaa
Glu

aac
Asn

ccg
Pro

aat
Asn

atg
Met
270

gat
Asp

ata
Ile

aaa
Lys

tat
Tyr

aac

175

ttt
Phe

atc
Ile

ttc
Phe

aac
Asn

gcc
Ala
255

cca
Pro

gct
Ala

cca
Pro

gag
Glu

ctc
Leu
335

gaa

cgt
Arg

aca
Thr

tce
Ser

ggc
Gly
240

aaa
Lys

ggt
Gly

ctg
Leu

cta
Leu

cce
Pro
320

caa
Gln

gaa

Leu Glu Asn Glu Glu
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672

720

768

816

864

912
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agg acc ccc
Arg Thr Pro

gca
Ala

aaa
Lys
385

agg
Arg

ctg
Leu

gce
Ala

gag
Glu

atc
Ile
465

caa
Gln

aaa
Lys

aat
Asn

cta
Leu
370

gac
Asp

tct
Ser

aca
Thr

cca
Pro

att
Ile
450

aac
Asn

tta
Leu

aca
Thr

gat
Asp

355

ggt
Gly

atc
Ile

ctt
Leu

gat
Asp

ata
Ile
435

tce
Ser

act
Thr

att
Ile

aat
Asn

act
Thr

340

aag acc
Lys Thr

gaa aat
Glu Asn

aat gat
Asn Asp

gca agt
Ala Ser
405

tca agc
Ser Ser
420

gaa tac
Glu Tyr

cat tgt
His Cys

gct cta
Ala Leu

ccg atg
Pro Met
485

tta tat
Leu Tyr
500

gac gtg
Asp Val

aag aat
Lys Asn

atg gca
Met Ala
375

tta aaa
Leu Lys
390

tgg att
Trp Ile

tgg ata
Trp Ile

att gcg
Ile Ala

aga gca
Arg Ala
455

ctc aat
Leu Asn
470

ata agt
Ile Ser

gga ttc
Gly Phe

gtg aac
Val Asn

atg
Met
360

cca
Pro

caa
Gln

caa
Gln

gag
Glu

agc
Ser
440

aca
Thr

gca
Ala

aaa
Lys

ata
Ile

ttt
Phe

345

aaa
Lys

gag
Glu

tat
Tyr

agt
Ser

cte
Leu
425

atg
Met

gaa
Glu

tce
Ser

tgce
Cys

ata
Ile
505

gta
Val

aaa
Lys

aaa
Lys

gac
Asp

gag
Glu
410

gat
Asp

agg
Arg

tat
Tyr

tgt
Cys

agg
Arg
490

aag
Lys

agt
Ser

aca
Thr

gtg
Val

agt
Ser
395

ttc
Phe

gaa
Glu

aga
Arg

ata
Ile

gct
Ala
475

acc
Thr

gga
Gly

atg
Met

agc
Ser

gat
Asp
380

gat
Asp

aac
Asn

att
Ile

aat
Asn

atg
Met
460

gcg
Ala

aaa
Lys

agg
Arg

gaa
Glu

caa
Gln
365

ttt
Phe

gag
Glu

aag
Lys

g88
Gly

tat
Tyr
445

aaa
Lys

atg
Met

gaa
Glu

tce
Ser

ttt
Phe

350

ttg
Leu

gag
Glu

cca
Pro

gct
Ala

gag
Glu
430

ttt
Phe

gga
Gly

gat
Asp

g8g
Gly

cat
His
510

tct
Ser
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aaa
Lys

gat
Asp

gaa
Glu

tgt
Cys
415

gat
Asp

act
Thr

gtg
Val

gaa
Glu

aga
Arg
495

tta
Leu

ctce
Leu

tgg
Trp

tgt
Cys

gca
Ala
400

gag
Glu

gtc
Val

gct
Ala

tac
Tyr

ttt
Phe
480

agg
Arg

aga
Arg

act
Thr

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584
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gat
Asp

att
Ile
545

atg
Met

tgg
Trp

gaa
Glu

aaa
Lys

cce
Pro
625

tta
Leu

gga
Gly

aga
Arg

tca
Ser

515

cca aga ttt
Pro Arg Phe
530

gga gac atg
Gly Asp Met

ttt ttg tat
Phe Leu Tyr

gga atg gaa
Gly Met Glu
580

agc atg atc
Ser Met Ile
595

gaa ttt ttt
Glu Phe Phe
610

aaa gga gtg
Lys Gly Val

gca aaa tct
Ala Lys Ser

ttt tca gct
Phe Ser Ala
660

gat gac ctg
Asp Asp Leu
675

att gag gag
Ile Glu Glu

gag

CCa

cac

520

aaa

Glu Pro His Lys

ctt
Leu

gta
Val
565

atg
Met

gaa
Glu

gag
Glu

gaa
Glu

gtg
Val
645

gaa
Glu

gaa
Glu

tge
Cys

tta
Leu
550

agg
Arg

agg
Arg

gct
Ala

aac
Asn

gag
Glu
630

ttt
Phe

tct
Ser

cct
Pro

ctg
Leu

535

aga
Arg

aca
Thr

cge
Arg

gag
Glu

aaa
Lys
615

ggc
Gly

aac
Asn

agg
Arg

gga
Gly

att
Ile

act
Thr

aat
Asn

tge
Cys

tce
Ser
600

tca
Ser

tca
Ser

agt
Ser

aaa
Lys

acc
Thr
680

aat
Asn

tgg
Trp

gct
Ala

gga
Gly

ctce
Leu
585

tca
Ser

gag
Glu

atc
Ile

tta
Leu

tta
Leu
665

ttt
Phe

gat
Asp

gaa
Glu

gta
Val

acc
Thr
570

ctt
Leu

gtc
Val

aca
Thr

g8g
Gly

tat
Tyr
650

ctt
Leu

gat
Asp

cce
Pro

aaa
Lys

ggt
Gly
555

tct
Ser

cag
Gln

aaa
Lys

tgg
Trp

aag
Lys
635

gca
Ala

ctce
Leu

att
Ile

tgg
Trp

tac
Tyr
540

caa
Gln

aaa
Lys

tct
Ser

gaa
Glu

cct
Pro
620

gtt
Val

tct
Ser

att
Ile

888
Gly

gtt
Val

525

tgc
Cys

gtg
Val

att
Ile

ctg
Leu

aag
Lys
605

ata
Ile

tgce
Cys

cca
Pro

gtt
Val

888
Gly
685

ttg
Leu

gtt
Val

tca
Ser

aaa
Lys

caa
Gln
590

gac
Asp

gga
Gly

agg
Arg

caa
Gln

cag
Gln
670

tta
Leu

ctt

cta
Leu

aga
Arg

atg
Met
575

cag
Gln

atg
Met

gag
Glu

acc
Thr

ctg
Leu
655

gct
Ala

tat
Tyr

aat

gaa
Glu

cce
Pro
560

aaa
Lys

att
Ile

acc
Thr

tece
Ser

tta
Leu
640

gaa
Glu

ctt
Leu

gaa
Glu

gca

Leu Asn Ala
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1680

1728

1776

1824

1872

1920

1968

2016

2064

2112
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690 695 700

tct tgg ttc aac tcc ttc ctc aca cat gca ctg aag tag
Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715

<210> 68

<211> 716

<212> PRT

<213> Influenza virus

<400> 68

Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile
1 5 10

Ala Glu Lys Ala Met Lys Glu Tyr Gly Glu Asn Pro Lys
20 25

Asn Lys Phe Ala Ala Ile Cys Thr His Leu Glu Val Cys
35 40 45

Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Ser Val
50 55 60

Ser Gly Asp Pro Asn Ala Leu Leu Lys His Arg Phe Glu
65 70 75

Gly Arg Asp Arg Thr Met Ala Trp Thr Val Val Asn Ser
85 90

Thr Thr Arg Ala Glu Lys Pro Lys Phe Leu Pro Asp Leu
100 105

Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg
115 120 125

Val Glu
15

Ile Glu
30

Phe Met

Val Ile

Ile Ile

Ile Cys
95

Tyr Asp
110

Glu Val

- 242 -

Leu

Thr

Tyr

Glu

Glu

80

Asn

Tyr

His

2151
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Ile

Ile
145

Tyr

Thr

Gln

Gly

Ser
225

Cys

Ile

Gly

Lys

Tyr
305

Ser

Tyr Tyr
130

His

Ile

Thr Leu

Ile Arg

Ser Glu
195

Thr Met
210

Leu Glu

Glu Pro

Pro Pro
275

Leu Ser
290

Asp Ala

Ile Val

Leu Glu Lys Ala Asn Lys Ile Lys Ser

135

Phe Ser Phe Thr
150

Asp Glu Glu Ser
165

Gln Glu Met Ala
180

Arg Gly Glu Glu

Arg Lys Leu Ala
215

Asn Phe Arg Val
230

Ser Lys Leu Ser
245

Phe Ser Lys Thr
260

Cys His Gln Arg

Ile Glu Asp Pro
295

Ile Lys Cys Met
310

Lys Pro His Lys

Gly

Arg

Ser

Thr

200

Asn

Tyr

Gln

Thr

Ser

280

Ser

Lys

Lys

140

Glu Glu Met Ala
155

Ala Arg Ile Lys
170

Arg Gly Leu Trp
185

Ile Glu Glu Arg

Ser Leu Pro
220

Tyr

Ile Asp Gly Phe
235

Met Ser Lys Glu

250

Glu

Thr

Thr

Asp

Phe
205

Pro

Glu

Val

Lys

Lys

Arg

Ser

190

Glu

Asn

Pro

Asn

Pro Arg Pro Leu Lys Met

265

270

Lys Phe Leu Leu Met Asp

285

His Glu Gly Glu Gly Ile

300

Thr Phe Phe Gly Trp Lys

315

Ile Asn Pro Asn Tyr

- 243 -

Thr His

Ala Asp
160

Leu Phe

175

Phe Arg

Ile Thr

Phe Ser

Asn Gly
240

Ala Lys

255

Pro Gly

Ala Leu

Pro Leu

Glu Pro
320

Leu Gln
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325

Thr Trp Lys Gln Val Leu Glu Glu Ile
340 345

Arg Thr Pro Lys Thr Lys Asn Met Lys
355 360

Ala Leu Gly Glu Asn Met Ala Pro Glu
370 375

Lys Asp Ile Asn Asp Leu Lys Gln Tyr
385 390

Arg Ser Leu Ala Ser Trp Ile Gln Ser
405

Leu Thr Asp Ser Ser Trp Ile Glu Leu
420 425

Ala Pro Ile Glu Tyr Ile Ala Ser Met
435 440

Glu Ile Ser His Cys Arg Ala Thr Glu
450 455

Ile Asn Thr Ala Leu Leu Asn Ala Ser
465 470

Gln Leu Ile Pro Met Ile Ser Lys Cys
485

Lys Thr Asn Leu Tyr Gly Phe Ile Ile
500 505

Asn Asp Thr Asp Val Val Asn Phe Val

330

Gln Asp

Lys Thr

Lys Val

Asp Ser
395

Glu Phe

410

Asp Glu

Arg Arg

Tyr Ile

Cys Ala
475

Arg Thr

490

Lys Gly

Ser Met

335

Leu Glu Asn Glu Glu
350

Ser Gln Leu Lys Trp
365

Asp Phe Glu Asp Cys
380

Asp Glu Pro Glu Ala
400

Asn Lys Ala Cys Glu
415

Ile Gly Glu Asp Val
430

Asn Tyr Phe Thr Ala
445

Met Lys Gly Val Tyr
460

Ala Met Asp Glu Phe

480

Lys Glu Gly Arg Arg

495

Arg Ser His Leu Arg
510

Glu Phe Ser Leu Thr

- 244 -
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515 520

Asp Pro Arg Phe Glu Pro His Lys
530 535

Ile Gly Asp Met Leu Leu Arg Thr
545 550

Met Phe Leu Tyr Val Arg Thr Asn
565

Trp Gly Met Glu Met Arg Arg Cys
530

Glu Ser Met Ile Glu Ala Glu Ser
595 600

Lys Glu Phe Phe Glu Asn Lys Ser
610 615

Pro Lys Gly Val Glu Glu Gly Ser
625 630

Leu Ala Lys Ser Val Phe Asn Ser
645

Gly Phe Ser Ala Glu Ser Arg Lys
660

Arg Asp Asp Leu Glu Pro Gly Thr
675 630

Ser Ile Glu Glu Cys Leu Ile Asn
690 695

Ser Trp Phe Asn Ser Phe Leu Thr

Trp Glu Lys Tyr
540

Ala Val Gly Gln
555

Gly Thr Ser Lys
570

Leu Leu Gln Ser
585

Ser Val Lys Glu

Glu Thr Trp Pro
620

Ile Gly Lys Val

635

Leu Tyr Ala Ser

650

Leu Leu Leu Ile
665

Phe Asp Ile Gly

Asp Pro Trp Val
700

His Ala Leu Lys

525

Cys Val Leu Glu

Val Ser Arg Pro
560

Ile Lys Met Lys
575

Leu Gln Gln Ile
590

Lys Asp Met Thr
605

Ile Gly Glu Ser

Cys Arg Thr Leu
640

Pro Gln Leu Glu
655

Val Gln Ala Leu
670

Gly Leu Tyr Glu
685

Leu Leu Asn Ala

~ 245 -
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705

<210> 69
<211> 844
<212> DNA

<213>

<220>
<221> (DS

<222>

(D..

<400> 69

atg
Met
1

cat
His

ctt
Leu

act
Thr

gtg
Val
65

att
Ile

gag
Glu

ggc
Gly

gat tcc
Asp Ser

gtc cgt
Val Arg

gac cgg
Asp Arg
35

ctt ggt
Leu Gly
50

gag cag
Glu Gln

gce tcet
Ala Ser

atg tca
Met Ser

tce cta
Ser Leu
115

710

Influenza virus

(690)

aac
Asn

aaa
Lys
20

ctt
Leu

ctg
Leu

att
Ile

gtt
Val

aga
Arg
100

tgt
Cys

act gtg
Thr Val

cga ttc
Arg Phe

cgc cga
Arg Arg

gac atc
Asp Ile

ctg gaa
Leu Glu
70

cct get
Pro Ala
85

gac tgg
Asp Trp

ata aga
Ile Arg

tca agc
Ser Ser

gca gac
Ala Asp

gac cag
Asp Gln
40

gaa aca
Glu Thr
5%}

aag gaa
Lys Glu

tca cgc
Ser Arg

ttc atg
Phe Met

atg gac
Met Asp
120

ttt
Phe

caa
Gln
25

aag
Lys

gce
Ala

tca
Ser

tac
Tyr

ctc
Leu
105

cag
Gln

cag
Gln
10

gaa
Glu

tece
Ser

act
Thr

gat
Asp

tta
Leu
90

atg
Met

gca
Ala

715

gta
Val

ctg
Leu

cta
Leu

cat
His

gag
Glu
75

act
Thr

cce
Pro

atc
Ile

gac tgt ttt
Asp Cys Phe

ggt gat gcc
Gly Asp Ala
30

agg gga aga
Arg Gly Arg
45

gca gga aag
Ala Gly Lys
60

gca ctt aaa
Ala Leu Lys

gac atg act
Asp Met Thr

aag caa aaa
Lys Gln Lys
110

atg gat aag
Met Asp Lys
125

- 246 -

ctt
Leu
15

cca
Pro

ggt
Gly

cag
Gln

atg
Met

ctt
Leu
95

gta
Val

aac
Asn

tgg
Trp

ttc
Phe

agc
Ser

ata
Ile

acc
Thr
80

gat
Asp

aca
Thr

atc
Ile

48

96

144

192

240

288

336

384
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ata

ctt aaa gca

aac

Ile Leu Lys Ala Asn

ata

130

cta ctt aga

gcce

Ile Leu Leu Arg Ala

145

tca
Ser

gca
Ala

aga
Arg

aat
Asn

aca
Thr
225

gcgacataga ttgaaaaata cagaaaatag ttttgaacaa ataacattta tgcaagcectt

acaactattg cttgaagtag aacaagagat aagaactttc tcgtttcage ttatttaatg

ataa

<210
<211
<212
<213

<400

cca tta cct
Pro Leu Pro

att ggg gtc
Ile Gly Val
180

atc tct gaa
Ile Ser Glu
195

ggg aga cct
Gly Arg Pro
210

att aag cca
Ile Lys Pro

> 70
> 230
> PRT

tct
Ser
165

ctce
Leu

act
Thr

tca
Ser

gaa
Glu

ttt
Phe

ttc
Phe
150

ctt
Leu

atc
Ile

cta
Leu

ttc
Phe

att
Ile
230

> Influenza virus

> 70

agt gtg att ttc gaa agg ctg gaa
Ser Val Ile Phe Glu Arg Leu Glu
135 140

acc gaa gaa gga gca gtc gtt ggc
Thr Glu Glu Gly Ala Val Val Gly
155

cca gga cat act aat gag gat gtc
Pro Gly His Thr Asn Glu Asp Val
170

gga gga ctt aaa tgg aat gat aat
Gly Gly Leu Lys Trp Asn Asp Asn
185 190

cag aga ttc gct tgg aga agc agt
Gln Arg Phe Ala Trp Arg Ser Ser
200 205

cct tca aaa cag aaa cga aaa atg

aca
Thr

gaa
Glu

aaa
Lys
175

acg
Thr

cat
His

gag

cta
Leu

att
Ile
160

aat
Asn

gtt
Val

gaa
Glu

aga

Pro Ser Lys Gln Lys Arg Lys Met Glu Arg

215 220

tgaagaaata agatggttga ttgaagaagt

- 247 -

432

480

528

576

624

672

720

780

840

844
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£50l 10-1474011

Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp
1 5 10 15

His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe
20 25 30

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45

Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile
50 55 60

Val Glu GIn Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr
65 70 75 80

Ile Ala Ser Val Pro Ala Ser Arg Tyr Leu Thr Asp Met Thr Leu Asp
85 90 95

Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr
100 105 110

Gly Ser Leu Cys Ile Arg Met Asp Gln Ala Ile Met Asp Lys Asn Ile
115 120 125

Ile Leu Lys Ala Asn Phe Ser Val Ile Phe Glu Arg Leu Glu Thr Leu
130 135 140

Ile Leu Leu Arg Ala Phe Thr Glu Glu Gly Ala Val Val Gly Glu Ile
145 150 155 160

Ser Pro Leu Pro Ser Leu Pro Gly His Thr Asn Glu Asp Val Lys Asn
165 170 175
Ala Ile Gly Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val

180 185 190

- 248 -



Arg Ile Ser Glu Thr Leu Gln Arg Phe Ala Trp Arg Ser Ser His Glu

195 200

205

Asn Gly Arg Pro Ser Phe Pro Ser Lys Gln Lys Arg Lys Met Glu Arg

210 215

Thr Ile Lys Pro Glu Ile
225 230

<210> 71

<211> 1497

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(1497)

<400> 71

atg gcg tct caa ggc acc aaa cga
Met Ala Ser Gln Gly Thr Lys Arg
1 5

ggg gaa cgc cag aat gca act gaa
Gly Glu Arg Gln Asn Ala Thr Glu
20

gtg gga gga atc gga cgg ttt tat
Val Gly Gly Ile Gly Arg Phe Tyr
35 40

cta aac gac cat gaa ggg cgg ctg
Leu Asn Asp His Glu Gly Arg Leu
50 55

agg atg gtg ctt tcg gca ttc gac
Arg Met Val Leu Ser Ala Phe Asp
65 70

gag cat ccc agt gct ggg aaa gac
Glu His Pro Ser Ala Gly Lys Asp
85

tce
Ser

atc
Ile
25

gtc
Val

att
Ile

gaa
Glu

cct
Pro

220

tat gaa cag
Tyr Glu Gln
10

aga gca tct
Arg Ala Ser

cag atg tgt
Gln Met Cys

cag aac agc
Gln Asn Ser
60

aga aga aac
Arg Arg Asn
75

aag aaa acg
Lys Lys Thr
90

atg gaa
Met Glu

gtc gga
Val Gly
30

act gag
Thr Glu
45

ata aca
Ile Thr

aag tat
Lys Tyr

gga ggc
Gly Gly

- 249 -

act gat
Thr Asp
15

agg atg
Arg Met

ctt aaa
Leu Lys

ata gaa
Ile Glu

ctc gag
Leu Glu
80

ccg ata
Pro Ile
95

48

96

144

192

240

288
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tac

aga

aga aaa

Tyr Arg Arg Lys

aaa
Lys

gct
Ala

gac
Asp
145

cce
Pro

gga
Gly

cte
Leu

ggt
Gly

atc
Ile
225

cag
Gln

att
Ile

aaa

gaa
Glu

act
Thr
130

acc
Thr

aga
Arg

gce
Ala

atc
Ile

gaa
Glu
210

cte
Leu

gtg
Val

ttc
Phe

tca

100

gaa atc
Glu Ile
115

get ggt
Ala Gly

aca tac
Thr Tyr

atg tgc
Met Cys

gct ggt
Ala Gly
180

aga atg
Arg Met
195

aat ggt
Asn Gly

aaa ggg
Lys Gly

agg gaa
Arg Glu

ttg gca
Leu Ala
260

tge cta

gat
Asp

atg
Met

ctt
Leu

caa
Gln

tct
Ser
165

gct
Ala

atc
Ile

cga
Arg

aaa
Lys

g8c
Gly
245

cga
Arg

cct

g8g aaa
Gly Lys

aga atc
Arg Ile

act cat
Thr His
135

aga aca
Arg Thr
150

ctg atg
Leu Met

gca gta
Ala Val

aag cgc
Lys Arg

aga acc
Arg Thr
215

ttt cag
Phe Gln
230

cgc aat
Arg Asn

tca gca
Ser Ala

gce tgt

tgg

tgg
Trp
120

atg
Met

agg
Arg

caa
Gln

aaa
Lys

gga
Gly
200

aga
Arg

aca
Thr

cct
Pro

ctt
Leu

gtt

atg agg gaa
Trp Met Arg Glu

105

cgt
Arg

atg
Met

gct
Ala

ggc
Gly

ggc
Gly
185

ata
Ile

att
Ile

gca
Ala

gga
Gly

att
Ile
265

tat

cag
Gln

atc
Ile

ctt
Leu

tca
Ser
170

gtt
Val

aat
Asn

gct
Ala

gca
Ala

aac

gce
Ala

tgg
Trp

gtt
Val
155

acc
Thr

gga
Gly

gat
Asp

tat
Tyr

caa
Gln
235

gct

ctc
Leu

aac
Asn

cac
His
140

cgg
Arg

ctc
Leu

aca
Thr

cgg
Arg

gaa
Glu
220

cgg
Arg

gag

Asn Ala Glu

250

ttg aga gga
Leu Arg Gly

gge ctt gca

atc
Ile

aat
Asn
125

tce
Ser

act
Thr

cca
Pro

atg
Met

aat
Asn
205

aga
Arg

gct
Ala

att
Ile

tca
Ser

cta

cte
Leu
110

ggt
Gly

aat
Asn

ggg
Gly

cgg
Arg

gta
Val
190

ttc
Phe

atg
Met

atg
Met

gag
Glu

gta
Val
270

acc

- 250 -

cat
His

gaa
Glu

ctc
Leu

atg
Met

aga
Arg
175

atg
Met

tgg
Trp

tgce
Cys

atg
Met

gat
Asp
255

gce
Ala

agt

gat
Asp

gac
Asp

aat
Asn

gat
Asp
160

tct
Ser

gaa
Glu

aga
Arg

aat
Asn

gac
Asp
240

ctce
Leu

cat
His

ggg

336

384

432

480

528

576

624

672

720

768

816

864

on

=2
=

=]
=

5

10-1474011



Lys

tat
Tyr

aaa
Lys
305

aac
Asn

gca
Ala

atc
Ile

gaa
Glu

tat
Tyr
385

gca
Ala

aat
Asn

act
Thr

gaa

Ser Cys Leu Pro

gac
Asp
290

cta
Leu

cca
Pro

ttt
Phe

cca
Pro

aac
Asn
370

tgg
Trp

tct
Ser

ctt
Leu

gaa
Glu

aat

275

ttt
Phe

ctc
Leu

gca
Ala

gag

gag aag
Glu Lys

cag aac
GIn Asn

cac aaa
His Lys
325

gat ctg

Ala Cys Val Tyr

gaa gga
Glu Gly
295

agt caa
Ser Gln
310

agc cag
Ser Gln

aga gtt

Glu Asp Leu Arg Val

aga
Arg
355

atg
Met

gca
Ala

gca
Ala

cce
Pro

gga
Gly
435

gcce

Glu Asn Ala

340

gga cag
Gly Gln

gag aca
Glu Thr

ata agg
Ile Arg

gga cag
Gly Gln
405

ttt gag
Phe Glu
420

agg act
Arg Thr

aaa tca

tta aca
Leu Thr

ata aat
Ile Asn
375

acc aga
Thr Arg
390

ata agt
[le Ser

aga gca
Arg Ala

tce gac
Ser Asp

gaa gat

280

tac
Tyr

att
Ile

ttg
Leu

tta
Leu

acc
Thr
360

tct
Ser

agc
Ser

gtg
Val

acc
Thr

atg
Met
440

gtg

tct
Ser

ttc
Phe

gtg
Val

aat
Asn
345

aga
Arg

agc
Ser

gga
Gly

caa
Gln

att
Ile
425

aga
Arg

tct

Lys Ser Glu Asp Val Ser

Gly Leu Ala

ctg
Leu

agt
Ser

tgg
Trp
330

ttc
Phe

gga
Gly

aca
Thr

gga
Gly

cct
Pro
410

atg
Met

acg
Thr

ttc

gtt
Val

cta
Leu
315

atg
Met

att
Ile

gtt
Val

ctt
Leu

aac
Asn
395

act
Thr

gct
Ala

gaa
Glu

cag

gga
Gly
300

atc
Ile

gca
Ala

aga
Arg

caa
Gln

gaa
Glu
380

acc
Thr

ttc
Phe

gca
Ala

atc
Ile

g8g

Leu
285

att
Ile

aga
Arg

tgc
Cys

gga
Gly

att
Ile
365

ctg
Leu

agt
Ser

tca
Ser

ttc
Phe

ata
Ile
445

cgg

Thr

gat
Asp

cca
Pro

cat
His

acc
Thr
350

gct
Ala

aga
Arg

caa
Gln

gta
Val

act
Thr
430

agg
Arg

gga

Ser

cct
Pro

aaa
Lys

tct
Ser
335

aaa
Lys

tca
Ser

agc
Ser

cag
Gln

cag
Gln
415

ggt
Gly

atg
Met

gtc

Phe Gln Gly Arg Gly Val

- 251 -

Gly

ttc
Phe

gaa
Glu
320

gca
Ala

gta
Val

aat
Asn

aaa
Lys

aga
Arg
400

aga
Arg

aac
Asn

atg
Met

ttc
Phe

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392
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450 455 460

gag ctc tcg gac gaa aag gca acg aac ccg atc gtg
Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val
465 470 475

atg agc aat gaa ggg tct tat ttc ttc gga gac aat
Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn
485 490

gac agt taa
Asp Ser

<210> 72

<211> 498

<212> PRT

<213> Influenza virus

<400> 72

Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln
1 5 10

Gly Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala Ser
20 25

Val Gly Gly Ile Gly Arg Phe Tyr Val Gln Met Cys
35 40

Leu Asn Asp His Glu Gly Arg Leu Ile Gln Asn Ser
50 55 60

Arg Met Val Leu Ser Ala Phe Asp Glu Arg Arg Asn
65 70 75

Glu His Pro Ser Ala Gly Lys Asp Pro Lys Lys Thr
85 90

cct tee ttt gac
Pro Ser Phe Asp
480

gct gag gag ttt
Ala Glu Glu Phe
495

Met Glu Thr Asp
15

Val Gly Arg Met
30

Thr Glu Leu Lys
45

Ile Thr Ile Glu

Lys Tyr Leu Glu
80

Gly Gly Pro Ile
95

- 252 -

1440

1488

1497
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Tyr Arg Arg Lys Asp Gly Lys Trp Met Arg Glu
100 105

Lys Glu Glu Ile Met Arg Ile Trp Arg Gln Ala
115 120

Ala Thr Ala Gly Leu Thr His Met Met Ile Trp
130 135

Asp Thr Thr Tyr Gln Arg Thr Arg Ala Leu Val
145 150 155

Pro Arg Met Cys Ser Leu Met Gln Gly Ser Thr
165 170

Gly Ala Ala Gly Ala Ala Val Lys Gly Val Gly
180 185

Leu Ile Arg Met Ile Lys Arg Gly Ile Asn Asp
195 200

Gly Glu Asn Gly Arg Arg Thr Arg Ile Ala Tyr
210 215

Ile Leu Lys Gly Lys Phe Gln Thr Ala Ala Gln
225 230 235

Gln Val Arg Glu Gly Arg Asn Pro Gly Asn Ala
245 250

Ile Phe Leu Ala Arg Ser Ala Leu Ile Leu Arg
260 265

Lys Ser Cys Leu Pro Ala Cys Val Tyr Gly Leu
275 280

Leu Ile Leu
110

Asn Asn Gly
125

His Ser Asn
140

Arg Thr Gly

Leu Pro Arg

Thr Met Val
190

Arg Asn Phe
205

Glu Arg Met
220

Arg Ala Met

Glu Ile Glu

Gly Ser Val
270

Ala Leu Thr
285

- 253 -

His Asp

Glu Asp

Leu Asn

Met Asp
160

Arg Ser

175

Met Glu

Trp Arg

Cys Asn

Met Asp
240

Asp Leu

255

Ala His

Ser Gly
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Tyr Asp Phe Glu Lys Glu Gly Tyr
290 295

Lys Leu Leu Gln Asn Ser Gln Ile
305 310

Asn Pro Ala His Lys Ser Gln Leu
325

Ala Phe Glu Asp Leu Arg Val Leu
340

Ile Pro Arg Gly Gln Leu Thr Thr
355 360

Glu Asn Met Glu Thr Ile Asn Ser
370 375

Tyr Trp Ala Ile Arg Thr Arg Ser
385 390

Ala Ser Ala Gly Gln Ile Ser Val
405

Asn Leu Pro Phe Glu Arg Ala Thr
420

Thr Glu Gly Arg Thr Ser Asp Met
435 440

Glu Asn Ala Lys Ser Glu Asp Val
450 455

Glu Leu Ser Asp Glu Lys Ala Thr
465 470

Ser Leu

Phe Ser

Val Trp
330

Asn Phe
345

Arg Gly

Ser Thr

Gly Gly

Gln Pro
410

Ile Met

425

Arg Thr

Ser Phe

Asn Pro

Val

Leu
315

Met

Ile

Val

Leu

Asn
395

Thr

Ala

Glu

Gln

Ile
475

Gly Ile Asp Pro
300

Ile Arg Pro Lys

Ala Cys His Ser
335

Arg Gly Thr Lys
350

Gln Ile Ala Ser
365

Glu Leu Arg Ser
380

Thr Ser Gln Gln

Phe Ser Val Gln
415

Ala Phe Thr Gly
430

Ile Ile Arg Met
445

Gly Arg Gly Val
460

Val Pro Ser Phe

- 254 -

Phe

Glu
320

Ala

Val

Asn

Lys

Arg
400

Arg

Asn

Met

Phe

Asp
480
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Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe

Asp Ser

<210>
<211>

73
1413

<212> DNA

<213>

<220>
<221>
<222>

CDS
(..

<400> 73

atg aat
Met Asn
1

ata tta
Ile Leu

gta ctg
Val Leu

atc ata
Ile Ile
50

tgg tat
Trp Tyr
65

tac tac
Tyr Tyr

cca ttt
Pro Phe

cca
Pro

atc
Ile

gtc
Val
35

aga
Arg

aat
Asn

atg
Met

tce
Ser

485

(1413)

aat
Asn

att
Ile
20

ctc
Leu

gaa
Glu

acc
Thr

aat
Asn

aaa

caa
Gln

aat
Asn

aat
Asn

tac
Tyr

agt
Ser

aac
Asn
85

gat

Influenza virus

aag
Lys

gtc
Val

aac
Asn

aat
Asn

aca
Thr
70

act
Thr

aat

ata
Ile

att
Ile

aat
Asn

gaa
Glu
55

att
Ile

gaa
Glu

gga

Lys Asp Asn Gly

100

ata gca
Ile Ala

ctc cat
Leu His
25

aga aca
Arg Thr
40

aca gta
Thr Val

aag tac
Lys Tyr

cca ctt
Pro Leu

ata cga
Ile Arg
105

490

att gga ttt
Ile Gly Phe
10

gta gtc agc
Val Val Ser

gat ctg aac
Asp Leu Asn

aga gta gaa
Arg Val Glu
60

ata gag aga
Ile Glu Arg
75

tgt gag gcc
Cys Glu Ala
90

att ggg tcg
Ile Gly Ser

gca
Ala

att
Ile

tgc
Cys
45

aaa
Lys

cct
Pro

caa
Gln

aga
Arg

tca
Ser

ata
Ile
30

aaa
Lys

ctt
Leu

tca
Ser

ggc
Gly

ggc
Gly
110

- 255 -

495

ttg ggg
Leu Gly
15

gta aca
Val Thr

g88 acg
Gly Thr

act caa
Thr Gln

aat gaa
Asn Glu
80

ttt gca
Phe Ala
95

cat gtt
His Val

48

96

144

192

240

288

336
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ttt
Phe

acc
Thr

ggc
Gly
145

ata
Ile

tgg
Trp

gte
Val

gtt
Val

caa
Gln
225

act
Thr

aaa
Lys

cac
His

gtg
Val

ttt
Phe
130

aca
Thr

288
Gly

tca
Ser

aca
Thr

ccg
Pro
210

gaa
Glu

gat
Asp

gat
Asp

ata
Ile

ata
Ile
115

ttc
Phe

ata
Ile

caa

gca
Ala

288
Gly
195

gtt
Val

tca
Ser

gga
Gly

gga
Gly

aga
Arg

ctc
Leu

aag
Lys

tca
Ser

aca
Thr
180

cce
Pro

gat
Asp

tca
Ser

ccg
Pro

aga
Arg
260

gaa

cct

ttt

Glu Pro Phe

aca

cag

g8c

Thr Gln Gly

gat
Asp

cct
Pro
165

gca
Ala

gac
Asp

att
Ile

tgce
Cys

gca
Ala
245

gta
Val

gag gag tgt
Glu Glu Cys

275

cga
Arg
150

aat
Asn

tgc
Cys

aat
Asn

att
Ile

acc
Thr
230

aat
Asn

att
Ile

tct
Ser

135

agt
Ser

gta
Val

cat
His

caa
Gln

aat
Asn
215

tgce
Cys

agg
Arg

gga
Gly

tgt
Cys

gta
Val
120

tca
Ser

ccg
Pro

tat
Tyr

gat
Asp

gca
Ala
200

tca
Ser

att
Ile

caa
Gln

Caa

tac
Tyr
280

tca
Ser

tta
Leu

tat
Tyr

caa
Gln

gga
Gly
185

att
Ile

tgg
Trp

aaa
Lys

gct
Ala

act
Thr
265

cce
Pro

tgt tcg
Cys Ser

ctc aat
Leu Asn

agg act
Arg Thr
155

gct agg
Ala Arg
170

aaa aaa
Lys Lys

gca gta
Ala Val

gca ggg
Ala Gly

gga gac
Gly Asp
235

aaa tat
Lys Tyr
250

gat ata
Asp Ile

aat gaa
Asn Glu

cce
Pro

gac
Asp
140

ttg
Leu

ttt
Phe

tgg
Trp

gtg
Val

gat
Asp
220

tgt
Cys

agg
Arg

agt
Ser

888
Gly

tca
Ser
125

aaa
Lys

atg
Met

gaa
Glu

atg
Met

aac
Asn
205

att
Ile

tat
Tyr

ata
Ile

ttc
Phe

gaa
Glu

cat
His

agt
Ser

tcg
Ser

aca
Thr
190

tat
Tyr

tta
Leu

tgg
Trp

ttc
Phe

aat
Asn
270

tgt aga
Cys Arg

tct aac
Ser Asn

gtc aaa
Val Lys
160

gtg gca
Val Ala
175

gtt gga
Val Gly

gga ggt
Gly Gly

aga acc
Arg Thr

gta atg
Val Met
240

aaa gca
Lys Ala
255

gg8g gga
Gly Gly

aag gtg gaa tgc
Lys Val Glu Cys

285

- 256 -

384

432

480

528

576

624

672

720

768

816

864
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ata
Ile

tct
Ser
305

act
Thr

agt
Ser

caa
Gln

tca
Ser

aag
Lys
385

gga
Gly

tgt
Cys

gaa
Glu

gat
Asp

tgce
Cys
290

tct
Ser

gac
Asp

cct
Pro

gga
Gly

gga
Gly
370

gac
Asp

tat
Tyr

ttg
Leu

aca
Thr

cat
His
450

agg
Arg

gat
Asp

act
Thr

ttg
Leu

act
Thr
355

ttc
Phe

caa
Gln

agc
Ser

gtc
Val

aca
Thr
435

aaa
Lys

gac
Asp

cta
Leu

cct
Pro

gga
Gly
340

gac
Asp

gaa
Glu

atc
Ile

ggt
Gly

cce
Pro
420

ata
Ile

att
Ile

aat
Asn

tcg
Ser

agg
Arg
325

aat
Asn

gta
Val

ata
Ile

agg
Arg

tct
Ser
405

tgt
Cys

tgg
Trp

gce
Ala

tgg
Trp

tac
Tyr
310

gga
Gly

aaa
Lys

tgg
Trp

ata
Ile

agg
Arg
390

ttc
Phe

ttc
Phe

acc
Thr

agt
Ser

act
Thr
295

aca
Thr

gag
Glu

gga
Gly

gce
Ala

aaa
Lys
375

caa
Gln

aca
Thr

tgg
Trp

tct
Ser

tgg

gga
Gly

gtt
Val

gat
Asp

tac
Tyr

gga
Gly
360

atc
Ile

gtg
Val

ttg
Leu

gtt
Val

agc
Ser
440

tca

aca
Thr

gga
Gly

agt
Ser

ggt
Gly
345

agg
Arg

agg
Arg

att
Ile

ccg
Pro

gaa
Glu
425

agc
Ser

tgg

aat
Asn

tat
Tyr

caa
Gln
330

gta
Val

aca
Thr

aat
Asn

atc
Ile

gtt
Val
410

atg
Met

tce
Ser

cac

Trp Ser Trp His

455

aga
Arg

ttg
Leu
315

ttc
Phe

aaa
Lys

att
Ile

ggt
Gly

gat
Asp
395

gaa
Glu

att
Ile

att
Ile

gat
Asp

cca
Pro
300

tgt
Cys

aca
Thr

ggc
Gly

agt
Ser

tgg
Trp
380

gac
Asp

ctg
Leu

aga
Arg

gtg
Val

gga
Gly
460

att
Ile

gct
Ala

ggc
Gly

ttc
Phe

agg
Arg
365

aca
Thr

cca
Pro

aca
Thr

ggt
Gly

atg
Met
445

gct
Ala

ctg
Leu

ggc
Gly

tca
Ser

g88
Gly
350

act
Thr

cag
Gln

aat
Asn

aaa
Lys

aaa
Lys
430

tgt
Cys

att
Ile

- 257 -

gta
Val

att
Ile

tgt
Cys
335

ttt
Phe

tca
Ser

aac
Asn

tgg
Trp

aag
Lys
415

cct
Pro

gga
Gly

ctt
Leu

ata
Ile

cce
Pro
320

aca
Thr

cga
Arg

aga
Arg

agt
Ser

tca
Ser
400

gga
Gly

gaa
Glu

gta
Val

cce
Pro

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392
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ttt gac atc gat aag atg taa
Phe Asp Ile Asp Lys Met
465 470

<210> 74

<211> 470

<212> PRT

<213> Influenza virus

<400> 74

Met Asn Pro Asn Gln Lys Ile Ile Ala
1 5

Ile Leu Ile Ile Asn Val Ile Leu His
20 25

Val Leu Val Leu Asn Asn Asn Arg Thr
35 40

Ile Ile Arg Glu Tyr Asn Glu Thr Val
50 5%}

Trp Tyr Asn Thr Ser Thr Ile Lys Tyr
65 70

Tyr Tyr Met Asn Asn Thr Glu Pro Leu
85

Pro Phe Ser Lys Asp Asn Gly Ile Arg
100 105

Phe Val Ile Arg Glu Pro Phe Val Ser
115 120

Thr Phe Phe Leu Thr Gln Gly Ser Leu

Ile Gly Phe Ala Ser Leu Gly
10 15

Val Val Ser Ile Ile Val Thr
30

Asp Leu Asn Cys Lys Gly Thr
45

Arg Val Glu Lys Leu Thr Gln
60

Ile Glu Arg Pro Ser Asn Glu
75 80

Cys Glu Ala Gln Gly Phe Ala
90 95

Ile Gly Ser Arg Gly His Val
110

Cys Ser Pro Ser Glu Cys Arg
125

Leu Asn Asp Lys His Ser Asn

- 258 -

1413
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130 135

Gly Thr Ile Lys Asp Arg Ser Pro Tyr
145 150

Ile Gly Gln Ser Pro Asn Val Tyr Gln
165

Trp Ser Ala Thr Ala Cys His Asp Gly
180 185

Val Thr Gly Pro Asp Asn Gln Ala Ile
195 200

Val Pro Val Asp Ile Ile Asn Ser Trp
210 215

Gln Glu Ser Ser Cys Thr Cys Ile Lys
225 230

Thr Asp Gly Pro Ala Asn Arg Gln Ala
245

Lys Asp Gly Arg Val Ile Gly Gln Thr
260 265

His Ile Glu Glu Cys Ser Cys Tyr Pro
275 280

Ile Cys Arg Asp Asn Trp Thr Gly Thr
290 295

Ser Ser Asp Leu Ser Tyr Thr Val Gly
305 310

Thr Asp Thr Pro Arg Gly Glu Asp Ser
325

Arg

Ala
170

Lys

Ala

Ala

Gly

Lys

250

Asp

Asn

Asn

Tyr

Gln
330

140

Thr Leu

155

Arg Phe

Lys Trp

Val Val

Gly Asp
220

Asp Cys

235

Tyr Arg

Ile Ser

Glu Gly

Arg Pro
300

Leu Cys
315

Phe Thr

Met Ser

Glu Ser

Met Thr
190

Asn Tyr
205

Ile Leu

Tyr Trp

Ile Phe

Phe Asn
270

Lys Val
285

Ile Leu

Ala Gly

Gly Ser

- 259 -

Val

Val
175

Val

Gly

Arg

Val

Lys

255

Gly

Glu

Val

Ile

Cys
335

Lys
160

Ala

Gly

Gly

Thr

Met
240

Ala

Gly

Cys

Ile

Pro
320

Thr
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Ser Pro Leu Gly Asn Lys Gly Tyr Gly Val Lys Gly Phe Gly
340 345 350

Gln Gly Thr Asp Val Trp Ala Gly Arg Thr Ile Ser Arg Thr
355 360 365

Ser Gly Phe Glu Ile Ile Lys Ile Arg Asn Gly Trp Thr Gln
370 375 380

Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn
385 390 395

Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys
405 410

Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys
420 425 430

Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys
435 440 445

Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile
450 455 460

Phe Asp Ile Asp Lys Met
465 470

<210> 75

<211> 981

<212> DNA

<213> Influenza virus

<220>
<221> (DS
<222> (1)..(756)

- 260 -

Phe Arg

Ser Arg

Asn Ser

Trp Ser
400

Lys Gly

415

Pro Glu

Gly Val

Leu Pro
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<400> 75
atg agt ctt cta
Met Ser Leu Leu

1

tca ggc ccc cte
Ser Gly Pro Leu

20

gcg gga aag aac
Ala Gly Lys Asn

aga
Arg

acg
Thr
65

caa
Gln

gta
Val

aaa
Lys

gga
Gly

ggc
Gly
145

tct
Ser

cca
Pro
50

ctce
Leu

aat
Asn

aaa
Lys

gag
Glu

ctce
Leu
130

ctg
Leu

cac
His

35

atc ctg
Ile Leu

acc gtg
Thr Val

gce ctt
Ala Leu

ctg tac
Leu Tyr
100

gtg gca
Val Ala
115

ata tac
Ile Tyr

gta tgc
Val Cys

agg cag
Arg Gln

acc
Thr

aaa
Lys

acc
Thr

tca
Ser

cce
Pro

agt
Ser
85

agg
Arg

cte
Leu

aac
Asn

gce
Ala

gag
Glu

gce
Ala

gat
Asp

cct
Pro

agt
Ser
70

gga
Gly

aag
Lys

agc
Ser

aga
Arg

aca
Thr
150

gtc gaa
Val Glu

gag atc
Glu Ile

ctt gag
Leu Glu
40

ctg act
Leu Thr
55

gag cga
Glu Arg

aac gga
Asn Gly

ctt aaa
Leu Lys

tat tcc
Tyr Ser
120

atg gga
Met Gly
135

tgt gaa
Cys Glu

acg
Thr

gcg
Ala
25

gca
Ala

aaa
Lys

gga
Gly

gat
Asp

aga
Arg
105

act
Thr

act
Thr

cag
Gln

atg gtg aca aca acc
Met Val Thr Thr Thr

165

tac
Tyr
10

cag
Gln

cte
Leu

888
Gly

ctg
Leu

cca
Pro
90

gaa
Glu

ggt
Gly

gtt
Val

att
Ile

aac

gtt
Val

aga
Arg

atg
Met

att
Ile

cag
Gln
75

aac
Asn

ata
Ile

gca
Ala

aca
Thr

gct
Ala
155

Ccca

cte
Leu

ctt
Leu

gaa
Glu

tta
Leu
60

cgt
Arg

aac
Asn

aca
Thr

cta
Leu

acc
Thr
140

gat
Asp

tta

Asn Pro Leu

170

tct
Ser

gaa
Glu

tgg
Trp
45

gga
Gly

aga
Arg

atg
Met

ttc
Phe

gce
Ala
125

gaa
Glu

tce
Ser

atc
Ile

atc
Ile

gat
Asp
30

cta
Leu

ttt
Phe

cge
Arg

gac
Asp

cat
His
110

agc
Ser

gtg
Val

cag
Gln

aga
Arg

- 261 -

gta
Val
15

gtc
Val

aag
Lys

gta
Val

ttt
Phe

aga
Arg
95

g8g
Gly

tgce
Cys

gca
Ala

cat
His

cat
His
175

cca
Pro

ttt
Phe

aca
Thr

ttc
Phe

gtc
Val
80

gca
Ala

gca
Ala

atg
Met

ttt
Phe

cga
Arg
160

gaa
Glu

48

96

144

192

240

288

336

384

432

480

528
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aac aga
Asn Arg

gca gga
Ala Gly

gct agg
Ala Arg
210

tcc agt
Ser Ser
225

cag aaa
Gln Lys

gtcattg

ttcttca

ggagtac

atg gta tta gcc agt acc acg gct aaa gec atg gaa cag atg
Met Val Leu Ala Ser Thr Thr Ala Lys Ala Met Glu Gln Met
180 185 190

tcg agt gag cag gca gca gag gcc atg gag gtt get agt agg
Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser Arg
195 200 205

cag atg gta cag gca atg aga acc att ggg acc cac cct agc
Gln Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro Ser
215 220

gce ggt ttg aaa gat gat ctc ctt gaa aat tta cag gecc tac
Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
230 235 240

cgg atg gga gtg caa atg cag cga ttc aag tgatcctctce
Arg Met Gly Val Gln Met Gln Arg Phe Lys
245 250

cag caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtctt

aat tcatttatcg tcgccttaaa tacgggttga aaagagggcc ttctacggaa

ctg agtctatgag ggaagaatat cggcaggaac agcagaatgc tgtggatgtt

gacgatggtc attttgtcaa catagagctg gagta

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

<400>

Met Ser
1

76
252
PRT
Influenza virus

76

Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro
5 10 15

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

20 25 30

- 262 -

576

624

672

720

766

826

886

946

981
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Ala Gly Lys Asn Thr Asp Leu Glu Ala

35 40

Arg Pro Ile Leu Ser Pro Leu Thr Lys

50 55

Thr Leu Thr Val Pro Ser Glu Arg Gly

65 70

Gln Asn Ala Leu Ser Gly Asn Gly Asp

85

Val Lys Leu Tyr Arg Lys Leu Lys Arg

100

105

Lys Glu Val Ala Leu Ser Tyr Ser Thr

115 120

Gly Leu Ile Tyr Asn Arg Met Gly Thr

130 135

Gly Leu Val Cys Ala Thr Cys Glu Gln

145 150

Ser His Arg Gln Met Val Thr Thr Thr

165

Asn Arg Met Val Leu Ala Ser Thr Thr

180

185

Leu Met Glu Trp Leu Lys
45

Gly Ile Leu Gly Phe Val
60

Leu Gln Arg Arg Arg Phe
75

Pro Asn Asn Met Asp Arg
90 95

Glu Ile Thr Phe His Gly
110

Gly Ala Leu Ala Ser Cys
125

Val Thr Thr Glu Val Ala
140

Ile Ala Asp Ser Gln His
155

Asn Pro Leu Ile Arg His
170 175

Ala Lys Ala Met Glu Gln
190

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser

195 200

205

Ala Arg GIn Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro

210 215

220

- 263 -

Thr

Phe

Val

80

Ala

Ala

Met

Phe

Arg
160

Glu

Met

Arg

Ser
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Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr

225

230

235

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys

<210> 77

<211> 1698
<212> DNA
<213>

<220>

<221> (DS
<222> (1)..
<400> 77
atg aag aca
Met Lys Thr
1

caa aac cca
Gln Asn Pro

cat gca gta
His Ala Val
35

att gag gtg
Ile Glu Val
50

aaa ata tgc
Lys Ile Cys
65

tta ata gat
Leu Ile Asp

gag agt tgg
Glu Ser Trp

245

(1698)

acc
Thr

atc
Ile
20

gca
Ala

aca
Thr

aac
Asn

gca

gac
Asp
100

att
Ile

agt
Ser

aat
Asn

aat
Asn

aaa
Lys

atg
Met
85

ctc
Leu

Influenza virus

att
Ile

ggc
Gly

gga
Gly

gct
Ala

tca
Ser
70

cta
Leu

ttt
Phe

tta ata cta
Leu Ile Leu

aat aac aca
Asn Asn Thr
25

aca ttg gta
Thr Leu Val
40

aca gaa tta
Thr Glu Leu
55

tat aga att
Tyr Arg Ile

gga gac cce
Gly Asp Pro

ata gaa aga
Ile Glu Arg
105

250

ctg
Leu
10

gce
Ala

aaa
Lys

gtt
Val

cta
Leu

cac
His
90

agc
Ser

acc
Thr

aca
Thr

aca
Thr

cag
Gln

gat
Asp
75

tgt
Cys

agc
Ser

cat
His

ctg
Leu

atg
Met

agc
Ser
60

gga
Gly

gac
Asp

gct
Ala

tgg
Trp

tgt
Cys

agt
Ser
45

att
Ile

aga
Arg

gce
Ala

ttc
Phe

gce
Ala

ctg
Leu
30

gat
Asp

tca
Ser

aat
Asn

ttt
Phe

agc
Ser
110

- 264 -

tac
Tyr
15

gga
Gly

gat
Asp

atg
Met

tgce
Cys

cag
Gln
95

aat
Asn

240

agt
Ser

cac
His

caa
Gln

g8g
Gly

aca
Thr
80

tat
Tyr

tgce
Cys

48

96

144

192

240

288

336
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tac
Tyr

tce
Ser

gta
Val
145

agt
Ser

cce
Pro

tac
Tyr

ttg
Leu

caa
Gln
225

caa
Gln

atc
Ile

ttt
Phe

cca tat gac
Pro Tyr Asp

tca
Ser
130

act
Thr

ttc
Phe

aca
Thr

atc
Ile

tac
Tyr
210

caa
Gln

tca
Ser

cta
Leu

aaa
Lys

115

288
Gly

caa
Gln

ttt
Phe

ttg
Leu

tgg
Trp
195

atc
Ile

aca
Thr

g8c
Gly

atg
Met

ttg
Leu
275

aca
Thr

aac
Asn

agc
Ser

aat
Asn
180

g88
Gly

caa
Gln

ata
Ile

agg
Arg

ata
Ile
260

aac
Asn

atc cct gac
Ile Pro Asp

gtg gaa ttc
Val Glu Phe

gga
Gly

cga
Arg
165

gtg
Val

att
Ile

gaa
Glu

atc
Ile

ata
Ile
245

aac
Asn

aca

aga
Arg
150

ctg
Leu

aca
Thr

cat
His

tca
Ser

cct
Pro
230

agc
Ser

agt
Ser

ggg

135

agt
Ser

aat
Asn

atg
Met

cac
His

gga
Gly
215

aac
Asn

ata
Ile

aat
Asn

aaa

Thr Gly Lys

tat
Tyr
120

aca
Thr

gga
Gly

tgg
Trp

cct
Pro

ccg
Pro
200

cga
Arg

atc
Ile

tac
Tyr

ggc
Gly

agc
Ser
280

gca
Ala

gca
Ala

gce
Ala

cta
Leu

aac
Asn
185

agc
Ser

gta
Val

gga
Gly

tgg
Trp

aac
Asn
265

tct
Ser

ccg
Pro

gag
Glu

tgce
Cys

aca
Thr
170

aat
Asn

tca
Ser

aca
Thr

tct
Ser

acc
Thr
250

tta
Leu

gta

cte
Leu

gga
Gly

aaa
Lys
155

aaa
Lys

aaa
Lys

aat
Asn

gtc
Val

aga
Arg
235

att
Ile

gtt
Val

atg

cga
Arg

ttc
Phe
140

agg
Arg

tct
Ser

aat
Asn

caa
Gln

tca
Ser
220

ccg
Pro

gta
Val

gca
Ala

aga

Val Met Arg

tce
Ser
125

aca
Thr

gga
Gly

gga
Gly

ttc
Phe

gag
Glu
205

aca
Thr

ttg
Leu

aaa
Lys

ccg
Pro

tce
Ser
285

att
Ile

tgg
Trp

tca
Ser

agc
Ser

gac
Asp
190

cag
Gln

aaa
Lys

gtc
Val

cct
Pro

cgg
Arg
270

gat
Asp

- 265 -

gta
Val

aca
Thr

gce
Ala

tct
Ser
175

aag
Lys

aca
Thr

aga
Arg

aga
Arg

gga
Gly
255

gga
Gly

gta
Val

gca
Ala

ggt
Gly

gat
Asp
160

tac
Tyr

cta
Leu

aaa
Lys

agt
Ser

ggt
Gly
240

gat
Asp

tat
Tyr

cce
Pro

384

432

480

528

576

624

672

720

768

816

864
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ata
Ile

aac
Asn
305

cce
Pro

aat
Asn

ttc
Phe

cga
Arg

act
Thr
385

gaa
Glu

gta
Val

ata
Ile

caa
Gln

gac
Asp
290

gac
Asp

aag
Lys

gta
Val

atc
Ile

tat
Tyr
370

caa
Gln

aga
Arg

gaa
Glu

gac
Asp

cat
His
450

att tgt
Ile Cys

aag cca
Lys Pro

tat atc
Tyr Ile

cca gaa
Pro Glu
340

gaa aac
Glu Asn
355

caa aac
Gln Asn

gca gce
Ala Ala

acc aat
Thr Asn

gga aga
Gly Arg
420

cta tgg
Leu Trp
435

aca att
Thr Ile

gtg
Val

ttc
Phe

agg
Arg
325

aag
Lys

ggc
Gly

tct
Ser

atc
Ile

gag
Glu
405

att
Ile

tce
Ser

gac
Asp

tct gaa tgt att
Ser Glu Cys Ile

caa

295

aat

gtg aac

Gln Asn Val Asn

310

Caa

aac

act tta

Gln Asn Thr Leu

caa

acc

aga gga

Gln Thr Arg Gly

tgg

gaa

345

gga atg

Trp Glu Gly Met

gaa

gga

360

aca ggg

Glu Gly Thr Gly

gac
Asp
390

aaa
Lys

cag
Gln

tac
Tyr

tta
Leu

375

cag
Gln

ttc
Phe

gac
Asp

aat
Asn

aca
Thr
455

att aat
Ile Asn

cat caa
His Gln

ttg gag
Leu Glu
425

gca gaa
Ala Glu
440

gat gca

aca
Thr

aaa
Lys

aag
Lys
330

atc
Ile

gtt
Val

caa
Gln

gga
Gly

ata
Ile
410

aaa
Lys

ttg
Leu

gaa

cca
Pro

gtt
Val
315

ctg
Leu

ttt
Phe

gat
Asp

gct
Ala

aag
Lys
395

gag
Glu

tat
Tyr

ctg
Leu

atg

Asp Ala Glu Met

aat
Asn
300

aca
Thr

gce
Ala

gga
Gly

ggg
Gly

gca
Ala
380

tta
Leu

aag
Lys

gta
Val

gtg
Val

aat

gga
Gly

tat
Tyr

act
Thr

gca
Ala

tgg
Trp
365

gat
Asp

aac
Asn

gaa
Glu

gaa
Glu

gct
Ala
445

aaa

agc
Ser

gga
Gly

ggg
Gly

ata
Ile
350

tat
Tyr

cta
Leu

aga
Arg

ttc
Phe

gac
Asp
430

cta

atc
Ile

aaa
Lys

atg
Met
335

gcg
Ala

g8g
Gly

aag
Lys

gtg
Val

tca
Ser
415

acc
Thr

gaa

tce
Ser

tgc
Cys
320

agg
Arg

gga
Gly

ttc
Phe

agc
Ser

att
Ile
400

gaa
Glu

aaa
Lys

aat

Leu Glu Asn

tta

ttt

gag

Asn Lys Leu Phe Glu

460
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960

1008

1056

1104

1152

1200

1248

1296

1344

1392
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aag act
Lys Thr
465

tgt ttc
Cys Phe

aga act
Arg Thr

aat cga
Asn Arg

tgg ata
Trp Ile
530

gtt cta
Val Leu
545

tgc aac
Cys Asn

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

<400>

aga cgc
Arg Arg

aag att
Lys Ile

g8g aca
Gly Thr
500

ttt cag
Phe Gln
515

ctg tgg
Leu Trp

ttg ggt
Leu Gly

att tgc
Ile Cys

78
565
PRT

cag
Gln

tac
Tyr
485

tat
Tyr

atc
Ile

att
Ile

ttc
Phe

att
Ile
565

tta
Leu
470

cac
His

gac
Asp

aaa
Lys

tca
Ser

att
Ile
550

tga

Influenza virus

78

aga gaa
Arg Glu

aaa tgt
Lys Cys

cat tac
His Tyr

ggt gta
Gly Val
520

ttc gee
Phe Ala
535

atg tgg

aac
Asn

gat
Asp

ata
Ile
505

gag
Glu

ata
Ile

gct

gca
Ala

aat
Asn
490

tac
Tyr

ttg
Leu

tca
Ser

tgc

Met Trp Ala Cys

gaa
Glu
475

gca
Ala

aaa
Lys

aaa
Lys

tgc
Cys

caa
Gln
555

gac atg gga
Asp Met Gly

tge att gaa
Cys Ile Glu

gat gaa gca
Asp Glu Ala
510

tca ggc tac
Ser Gly Tyr
525

ttc tta att
Phe Leu Ile
540

aaa ggc aac
Lys Gly Asn

ggt
Gly

tca
Ser
495

tta
Leu

aaa
Lys

tgc
Cys

atc
Ile

gga
Gly
480

ata
Ile

aac
Asn

gat
Asp

gtt
Val

aga
Arg
560

Met Lys Thr Thr Ile Ile Leu Ile Leu Leu Thr His Trp Ala Tyr Ser

1

5

10

15

GIn Asn Pro Ile Ser Gly Asn Asn Thr Ala Thr Leu Cys Leu Gly His

20

25

30

- 267 -
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His

Ile

Lys

65

Leu

Glu

Tyr

Ser

Val
145

Ser

Pro

Tyr

Leu

Ala

Ile

Ser

Pro

Ser

130

Thr

Phe

Thr

Ile

Tyr
210

Val Ala Asn Gly Thr
35

Val Thr Asn Ala Thr
5%}

Cys Asn Lys Ser Tyr
70

Asp Ala Met Leu Gly

85

Trp Asp Leu Phe Ile
100

Tyr Asp Ile Pro Asp
115

Gly Thr Val Glu Phe
135

Gln Asn Gly Arg Ser
150

Phe Ser Arg Leu Asn
165

Leu Asn Val Thr Met
180

Trp Gly Ile His His
195

Ile Gln Glu Ser Gly
215

Leu Val Lys Thr
40

Glu Leu Val GIn

Arg Ile Leu Asp
75

Asp Pro His Cys
90

Glu Arg Ser Ser
105

Tyr Ala Pro Leu
120

Thr Ala Glu Gly

Gly Ala Cys Lys
155

Trp Leu Thr Lys
170

Pro Asn Asn Lys
185

Pro Ser Ser Asn
200

Arg Val Thr Val

Met Ser Asp Asp Gln

45

Ser Ile Ser
60

Gly Arg Asn

Asp Ala Phe

Ala Phe Ser
110

Arg Ser Ile
125

Phe Thr Trp
140

Arg Gly Ser

Ser Gly Ser

Asn Phe Asp
190

Gln Glu Gln
205

Ser Thr Lys
220

- 268 -

Met

Cys

Gln
95

Asn

Val

Thr

Ala

Ser

175

Lys

Thr

Arg

Gly

Thr

80

Tyr

Cys

Ala

Gly

Asp
160

Tyr

Leu

Lys

Ser
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GIn Gln Thr Ile Ile Pro Asn Ile Gly
225 230

Gln Ser Gly Arg Ile Ser Ile Tyr Trp
245

Ile Leu Met Ile Asn Ser Asn Gly Asn
260 265

Phe Lys Leu Asn Thr Gly Lys Ser Ser
275 280

Ile Asp Ile Cys Val Ser Glu Cys Ile
290 295

Asn Asp Lys Pro Phe Gln Asn Val Asn
305 310

Pro Lys Tyr Ile Arg Gln Asn Thr Leu
325

Asn Val Pro Glu Lys Gln Thr Arg Gly
340 345

Phe Ile Glu Asn Gly Trp Glu Gly Met
355 360

Arg Tyr Gln Asn Ser Glu Gly Thr Gly
370 375

Thr Gln Ala Ala Ile Asp Gln Ile Asn
385 390

Glu Arg Thr Asn Glu Lys Phe His Gln
405

Ser Arg Pro Leu Val Arg
235

Thr Ile Val Lys Pro Gly
250 255

Leu Val Ala Pro Arg Gly
270

Val Met Arg Ser Asp Val
285

Thr Pro Asn Gly Ser Ile
300

Lys Val Thr Tyr Gly Lys
315

Lys Leu Ala Thr Gly Met
330 335

Ile Phe Gly Ala Ile Ala
350

Val Asp Gly Trp Tyr Gly
365

Gln Ala Ala Asp Leu Lys
380

Gly Lys Leu Asn Arg Val
395

Ile Glu Lys Glu Phe Ser
410 415

- 269 -

Gly
240

Asp

Tyr

Pro

Ser

Cys
320

Arg

Gly

Phe

Ser

Ile
400

Glu
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Val Glu Gly Arg Ile
420

Ile Asp Leu Trp Ser
435

Gln His Thr Ile Asp
450

Lys Thr Arg Arg Gln
465

Cys Phe Lys Ile Tyr
485

Arg Thr Gly Thr Tyr
500

Asn Arg Phe Gln Ile
515

Trp Ile Leu Trp Ile
530

Val Leu Leu Gly Phe
545

Cys Asn Ile Cys Ile
565

<210> 79
<211> 20
<212> DNA
<213>

<400> 79

Gln Asp Leu Glu
425

Tyr Asn Ala Glu
440

Leu Thr Asp Ala
455

Leu Arg Glu Asn
470

His Lys Cys Asp

Asp His Tyr Ile
505

Lys Gly Val Glu
520

Ser Phe Ala Ile
535

Lys Tyr

Leu Leu

Glu Met

Ala Glu
475

Asn Ala

490

Tyr Lys

Leu Lys

Ser Cys

Val Glu Asp Thr Lys

430

Val Ala Leu Glu Asn

445

Asn Lys Leu Phe Glu
460

Asp Met Gly Gly Gly
480

Ile Glu Ser Ile
495

Cys

Asp Glu Ala Leu Asn
510

Ser Gly Tyr Lys Asp
525

Phe Leu Ile Cys Val
540

Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg

550

Influenza virus

tatgcatcge tccgatccat

555

560

- 270 -
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<210> 80

<211> 21

<212> DNA

<213> Influenza virus

<400> 80
gctccactte ttecgttttg a 21

<210> 81

<211> 30

<212> DNA

<213> Influenza virus

<400> 81
aattcacagc agagggattc acatggacag 30

<210> 82

<211> 24

<212> DNA

<213> Influenza Virus

<220>

<221> wvariation
<222> (7). .(7)
<223> r=aorg

<400> 82
catggartgg ctaaagacaa gacc 24

<210> 83

<211> 24

<212> DNA

<213> Influenza virus

<220>

<221> wvariation
<222> (18)..(18)
<223> k=gort
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<400> 83
agggcatttt ggacaaakcg tcta 24

<210> 84

<211> 18

<212> DNA

<213> Influenza virus

<400> 84
acgctcaccg tgceccagt 18

<210> 85
<211> 28
<212> DNA
<213> Influenza virus

<400> 85
tattcgtctc agggagcaaa agcagggg 28

<210> 86

<211> 42

<212> DNA

<213> Influenza virus

<400> 86
tgtaatacga ctcactatag ggctccactt cttccgtttt ga 42

<210> 87

<211> 30

<212> DNA

<213> Influenza virus

<400> 87
gatcgctctt cagggagcaa aagcaggtag 30

<210> 88

<211> 40

<212> DNA

<213> Influenza virus

<400> 88
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tgtaatacga ctcactatag ggcattttgg acaaagcgtc 40
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