DESCRIPTION Anti(Influenza A Virus Subtype H5 Hemagglutinin) Monoclonal Antibody

TECHNICAL FIELD 5[0001] The present invention relates to an anti-H5 subtype influenza A virus
hemagglutinin monoclonal antibody, and a method of immunoassay of anti-H5 subtype influenza A
virus and an immunoassay kit, which method and kit use the monoclonal antibody. 10 BACKGROUND
ART [0002] Influenza viruses of H5 and H7 types have caused heavy damage to the poultry
industry mainly in Asia, and, in recent years, avian influenza virus was 15confirmed to be infectious
also to human. In particular, in terms of aviamMBHURIPANMSes belonging to H5 subtype, there are
many reports as from 2003 on their infection to human and high lethality mainly in Asia, so that there is
a worldwide concetmoithBirepandeWicubebivratite Hsmsgaiwini) BganahiRedds in human.
Therefore, prophylaxis of, and countermeasures against them are being studied. 20[0003]  In order
to prevent infection of avian influenza virus to human, or in order to prevent at least its outbreak in
human, it is i%@ﬁ@Aipﬁfﬁg%”y gnd rapid!y dgtect avian inﬂuenza virus that is infectious als_o to
human. As a method Tor rapid detection of a virus in a sample, immunoassay has been conventionally
widely used, 25&nd immunochromatography carried out by a sandwich immunoassay, wherein a solid
phase in which an anti-virus antibody is immobilized on a part of a porous substrate through which a
liquid is allowed to fldidpresent, ihasntornetmpetiatyaRiviidaybtgedeiieimiedl ¥ites such as hospitals
since viruses can be very simply detected in a short time thereby. Immunochromatography kits with
which human hffoegelatiiseenealotse HEteR{E PR NSO AR BRIR AR TH804] In order to
detect by immunoassay avian ipfluenza yirus that is also jnfectious to human, an anfibody against the
avian influenza AR B R S NRE DS ?Jar:?séagef(é{’m“é%#‘s% in f:l[%}lgz’lé%vﬁ%% are known to
contain proteiqﬁogl%lé?mﬁ\ggi%tinin and neuraminidase. As the hemagglutinin (HA), 16 types having
different antigenicities, H1 to H1b6, are known, and, as the neuraminidase, 9 types 10having different
antigenigities, NI to N9, are known. The subtype of each influenza virus is represented by description
of the types of these hemagglutinin and neuraminidase, such as "H5N1". Most of the avian influenza
viruses that habAGBEREVIAPCcHRIIrmed to have been infected from bird to human are those having
hemagglutinin of H5 type. Therefore, as an antibody to detect a highly pathogenic 15influenza virus
that is infectioh@¥?é bird to human, an antibody specific to H5 subtype influenza virus is demanded.
[0005] Hemagglutinin of H5. VRE ir q,éd I not only the
amino acid seq uencef %%e%%%%%géﬁiys%ﬁmﬁﬁér%%?la;rﬁel%gngo%ve% Ot!ig"\lq-logr\g-%pIt(";i)tate%éti Document I).
Further, various,meposieral aniiaedisnamaingt heraaokeininstdldsukipeinfiuenra A virus have
been known (Non-patent Documents 2 to 4). Further, measurement of H5 subtype influenza A virus by
a sandndch immoufieasday bisiné:2tiywedsofthéduragg|utinipantionbel n sramtifodies aleran known
(Non-patent Documents 5 and 6). 25[0006] [Non-patent Document 1] Ya Ha et aJ; The EMBO Journal,

21(5), 865-875/inpepbglonging to H5 subtype, there are many reports as from 2003 on their
infection to human and high lethality mainly in Asia, so that there is a worldwide
concern of their pandemic due to absence of immunity against the viruses in human.
Therefore, prophylaxis of, and countermeasures against them are being studied.

20 0003]

In order to prevent infection of avian influenza virus to human, or in order to
prevent at least its outbreak in human, it is important to specifically and rapidly
detect avian influenza virus that is infectious also to human. Asa method for rapid
detection of a virus in a sample, immunoassay has been conventionally widely used,

25 and immunochromatography carried out by a sandwich immunoassay, Wherein a
solid phase in which an anti-virus antibody is immobilized on a part of a porous

substrate through which a liquid is éllowed to flow is used, has been especially




[Non-patent Document 2] Nikolai V.K. et al., J. Gen. Virol. 83, 2497, 2002 [Non-patent Document 3]
James Stevens et al., SCIENCE VOL 312, 21 APRIL 2006  [Non-patent Document 4] Zhi-Yong
Yang et al., SCIENCE VOL 317, 10 AUGUST 2007_[Non-patent Document 5] Tsuda Y. et al.,
Microbiol. Immunol. 51(9), 903, 2007 [Non-patent Document 6] Qigai He et al., Clin. Vacc. Immnol.
617, 2007 SUMMARY [00064a] In a first aspect, there is provided an anti-H5 subtype influenza A
virus hemagglutinin monoclonal antibody or an antigen-binding fragment thereof which undergoes
antigen-antibggydgaglianvitihbensaaoludiniz Rbiphasubibgeevinikeenan e visssimhbse corresponding
epitope does not exist in the receptor subdomain (excluding C-terminal region thereof consisting of 11
amino acids) deeedtich dgericimhaterbptralinmyrashvimpatgaprhs kit nibeyshhVirge; wherein said
monoclonal antibody or an antigen-binding fragment thereof is suibstantially non-cross-reactive with
hemagglutinin@%*matﬁiwaewﬁwﬁfe%eﬁé%%%lﬁﬂ%o%?&ﬁé Y &4@WMi&rein said corresponding
epitope exits iﬂj ((%the regions of 41 to 60 aa and 312 to 322 aa; (2) the regions of 61 to 80 aa and
290 to 300 aa: (S)r ) the regions of 101 to 113 aa and 268 to 278 aa, based on the amino acid
sequenge shown in §EQUD N Qut2e 0P AR Rhoassd) A BRGANdASPOGlsRIE isROvitedaasmethod of
immunoassay of H5 subtype influenza A virus, comprising measurement of H5 subtype influenza A
virus in a sampl@nbyan) amnoisshyapsing tatyem-aiftivody veastionf obtines mesgewional Bitibody or an
antigen-binding fragment thereof as defined above with hemagglufinin of the H5 subtype influenza A
virus. [ 0006c]surfacheatiapes a6 halecntadrus s atRdaqsht BAESIEEiEIIERI5 subtype influenza A

virus, comprisjng 2 types of the monoclonal antjbody.and/or.an antigen-bindin nt thereof as
defined abovet,‘%?@gi“[%@sal}f?ﬁ%‘%fﬂﬁ%@eandgl?)ﬁg%gegrlﬁ%é%g fﬁgﬁ\%ﬁfr%ggﬁgntﬁtqﬁg%gf being capable
of binding at theaame i tehRIag0ly NG Al oRuRg I RRAMiRsSd BIRELOSURE OF

THE INVENTI PROBLEMS TO BE SOLVED BY THE INVENTION [0007] As monoclonal

antiboglies againshpentrRegivtinipafitisubtypeNofareinawavir BermbtyaizifigashtibBuészhaving
neutralizing activity as antibodies that suppress and inhibit the infectivity of the virus have been mainly
studied so far vireiderpestavesddyy desatpling af thadyprecfitheschamagaling adibody is necessary,

and the monoclonal antibodies described in the ab?c?% Non-Patant Documents a% fo4are also .
neutralizing aftGHMRIdesHSEFNRS termi of thé HbHIORAYPLARBEHES e o the Immitinoassays

%&{‘ﬂ%&&%&% BeAssaliptioR-omthe uasl of analysis of the

described in Ng%rk- atgzn ;rPn%%l{g‘ﬁng
epitopes and neutralizing activity of the antibodies. [0008] Using such a known neutralizing

antibody, an imguReASSAY SYSISHyfer Hihsrtypadnfiuenitadyrisdeartof gulsedhogensiructed.
However, the present inventors noticed that, in cases where an immunoassay system was constructed
using a heutralifingnantitrwd\thit mayfeiammpbesibiadiokasprnpenrptibrtaaperdiateNirus. That is, the
present inventors noticed that, since influenza virus is known to cause 4 mutation in the epitope
recognized by%%ﬁr&%%ﬂ%ﬁd?%ﬁe from immunological surveillance of the host,
construction oiﬁdb. munoassay system using a known neutralizing antibody may lead to loss of
reactivity with the mutant virus or decrease in the binding affinity, resulting in inability to detect the
virus or 5drastic decrgas #gthRmEABIS Qi frRisteA o/ ie koyteeh waldid waliowndf the fact that
viruses frequently mutate, it is preferred to be able to accurately carry out immunoassay of a virus
even in cases ntherdyalsestaindevis sfquanation has beopatéd. oovgeAetsedifglnantbject of the
present invention is to provide a method of 10immunoassay of H5 sugfgpe influenza A virus by which

the virdé can UNeraamDeruRsRd byeflHihen SEE N SR ToRiANRRRTS! A%AtATfon has occurred in

the H5 subtype influenza A vi and a kit therefor, and a.n Ig%m AtyRgipfluenza A virus
monoclonal artBRREWHIER 8&%&“%%@8 %%é?ﬁ%zfmén‘ﬁﬁugaﬁsagg&%&MEANzH FOR SOLVING THE

PROBLEMS [§Q]0Q)endnfiienza yiingds ieawrctaehedingshasngdonaiiesentovien thecell surface and
then incorporated into the inside of the cell, upon its infection. Therefore, for growth of influenza virus
in a host cell, thadwith headmoasseyhaindtty phe aEbapegg briBdthewesllonatfersebasiessas if this process
is inhibited, growth of the virus does not occur. The corresponding epitopes of known neutralizing
antibodies areb@%ﬁ@@?ﬁltﬁ‘é%éé%ﬂﬂﬁ‘ﬁﬂf@%@q 8tinfluenza virus, and the neutralizing antibodies
are bound to tggoéié s to prevent the virus from being bound to the receptor. On the other hand,
viruses'are know be prone to mutation in circumstances where a 25neutralizing antibody produced
by the natural immunjtyf thehasbamhadnnistiaien vheRemingpexists? isgrdes-&ysscape from
growth inhibition by the neutralizing antibody. Although the mutation itself may occur at random, only
5 viruses mutazeédsuch that their growth is not inhibited by the neutralizing antibody can grow well, so
that, as a result, viruses having such a mutation(s) increase among the growing viruses. This
phenomenon is called escape mutation, and the fact that a neutralization antibody makes such
mutation more easily occur is called antibody




Spressure or immune pressure. The present inventors inferred that a method of immunoassay by
which a virus can be assayed even in cases where a certain level of mutation has occurred in the virus
can be constructed by using a monoclonal antibody whose corresponding epitope is located in a
region other than the region where the corresponding epitopes of neutralizing antibodies exist, and
determined the 10region where the corresponding epitope of such a monoclonal antibody exists, which
monoclonal antibody was then actually provided, thereby completing the present invention. [0011] That
s, the present invggﬁgn_ﬁ%\ﬁi S &haibHR:gyRvredniuanza dexinvgdidkemagylatoin monoclonal
antibody or an anti en-bin ing fragment thereof which undergoes antigen-antibody reaction with
hemagglutinin of HsuhymeinfsenzafaYifumenbasecotespSOTIY EPIéPe Ydes hot exist in the
receptor subdomain (excluding C-terminal region thereof consisting of 11 amino acids) and which does
not have neulBiZing@etivity against the influenza A virus. Further, the present 20invention provides a

method of immunoassay of H5 subtype influenza A vjrus, comprisi f H5 subtype
influenza A virus in BNSaraailenb P RAeHRsHbALSH) g%g?ﬁ?gzﬁqaiﬁ%%@gﬁ?gﬁ trt11e8 above-described
monoclonal antibhQ antigen-binding fragment thereof of the present invention with
hemagglutinir‘f‘gﬁ gfég@ubtype influenza A virus. Further, the present invention 25provides an
immunoassay kit foi}%éé. bty RS influsnza AViLS. GoMDIEIRE B dyNasaiitle akeyeaescribed
monoclonal antibody and/or an antigen-binding fragment thereof of the present invention, the 2 types
of the antibodyygnd/or the antigen- 6 binding fragment thereof being capable of binding at the same
time to hemagglutinin of H5 subtype influenza A virus. EFEFECT OF THE INV@I;%% 5[0012] By the
present invention, aftdHPaiehtPreimRt 2 47e%ille HicthagbitircniBHBRRA Arfiodies whose
binding affinities do not change even in cases where H5 subtype influenza A virus caused escape
mutation weteNiMt\yprovided. Therefore, by immunoassay using a monoclonal antibody of the present
invention, it @@Ok%@?ssible to assay H5 subtype influenza A virus in which escape mutation occurred,
and it is also possible to rapidly assay avian ﬁfluenza{.\_/ﬁgs v%hich iS a}l%) Qgguglﬁgn}g &‘d{“%{‘- Thus,
the present inventiBnfid TRt NSy SSKFLIRETS predentish of prevalence of avian influenza
virus which iscpathageniaiaiép ¢o umagetSBRIE FRESCRIPTION.OF MAEDRAWINGS {001 3]

Fig. 1is a diagram SfipWing, A ABMSIY GL05.AMH0ACK SEQUSINESS AHISHAGILAIayPes of

strains of H5 sug)trilpe influeriza A virus, wheréin the distribution of each subdomain and the.
corresponding epoBesorRES FvELTETD OURGED AFHRTBLHESH AT LN B PIes BHEShown.
Fig. 2 is a dipgramneheninaialighment sfdheaiaminomneid sequenddsiditemagglutinimtiordntygds of
strains of H5 subtype influenza A virus. Fig..3.is a diagram,showi ial structure of...
hemagglutirfitf'y ga}—@t%%%ﬁé ?ﬁffﬁl}} %%go,&n\(}f%sfg%éﬁ?% eé%?n%%é%é%%%%%ri?éiﬁng]&gé%(%g‘fegions of
the 3 25typesitf rongglumahamibbtics préparednas Esmbedard Shawiyres: my. #1651Hia%Fam
showing thegomggngﬁlgeéﬂgp@wﬂgim@@eim&@ﬁaiyahst@%m@%rwpeg ofmpagchnal agtibodies,
which was carried out in Examples. 7 Fig. 5 is a di gram ﬂ‘é"’viz‘ﬁd@ég'?ﬁ tgin%gegugqgethe
epitope anal/sfe & eH LS P MonBLidhErARAISBuRS “wWHich whs'Carfied out'in Examples. Fig. 6 is
a schematic grassrsactonakyvidwyaf AN Partof the immunoassay device

(immunochror[] @g{ﬂphic device) prepared in Examples. 5Fig. 7 is a schematic plan view of the
immunoassay device (i munochromatographic device) prepared in Examples. Fig. 8 is a schematic

cross-sectional viewr 6fHeTifHiSh A8LRy SREOIGEE i FEHOC I OSBRI eV 8y e Parsdh

Examples. 5 virus, comprising measurement of HS subtype influenza A virus in a sample by immunoassay

using antigen-antibody reaction of the monoclonal antibody or an antigen-binding fragment
thereof as defined above with hemagghutinin of the HS subtype influenza A virus.

[0006¢ ]
Tn a third aspect, there is provided an immunoassay kit for H5 subtype influenza A virus,

comprising 2 types of the monocional antibody and/or an antigen-binding fragment thereof as
defined above, said 2 types of the antibody and/or the antigen-binding fragment thereof being

capable of binding at the same time to hemagglutinin of H5 subtype influenza A virus.



Fig. 9 is a schematic cross-sectional view of the main part of another 10immunoassay device
(immunochromatographic device) prepared in Examples. Fig. 10 is a schematic plan view of another
immunoassay device (immunochromatographic device) prepared in Examples. BEST MODE FOR
CARRYING OUT THE INVENTION 5[0014] 3As described above, the monoclonal antibody of the
present invention undergoes antigen-antibody reaction with hemagglutinin of H5 subtype influenza A
virus, and the corresponding epitope of the monoclonal antibody is located in a region other than the
receptor subdomain (excluding C-terminal region thereof 20consisting of 11 amino acids). [0015]
Examples of thgbagessaatencegt thevganeiofhemagglutinin of HS subtype influenza A virus (this
may be hereinafter referred to as "H5 HA" for short) and the amino acid sequence encoded thereby
are shown in SEQ ID NOs: 1 and 2. The 25sequences shown in SEQ ID NOs: 1 and 2 are known and
registered in GenBank under the Accession No. ABZG%l 2,10016] 8 Several base sequences of
genes and arRMERERPEE Jie RS OF MBIHATOHET (HaK escribed above are also known, and
examples theﬁgﬁ(({jé]clude the base sequence of the gene and the amino acid sequence of HA of H5N3
described in t ove-described Non-patent Document 1, registered in GenBank under Accession
5No. of AF303057 (the AmingREIhS8ANERCE-S HadisiaedialRoneies AdaessiaiiazQDLP3) (SEQ
ID NOs. 3 and 4). A monoclonal antibody which undergoes antigen-antibody reaction with one of the
known H5 subiyge idAsdiing udetodithinathegscopsbfitieanonpaie aatibadios dyrbfubrrgsresent
invention, and, since the homologies among the H5 subtype HAs are high, it usually undergoes
antigen- 10araisoepitsawoniaatiy ing ohamemshays e mrE oy ided Soiﬂ'aligh?)ﬁ Ht'8f the amino
acid sequence shown in SEQ ID NO:2 and the amina acid sequence shown in SEQ.ID NO:4 is shown
in Fig. I. In FigeTe 8B AEHISIASRAIRE KNG nt it Sequences s aldo shown (Klon-patent Document 1).
Fig. 152 Sho""%&@é’léﬁﬁﬁ)ﬁﬂ%%‘?{g e aning eaidwequaneasySineanasshawn welie Fig.2, the
homology between the both amino acid sequences is very high (about 96.8%) and the numbers of
amino acids ageigisapenihedistribaionafithevasiolihe ornaickinthaatboiie asid Seduence shown
in SEQ ID NO:2 can be easily seen from the distribution of the various domains (Non-patent Document
1) known for SEQUN2GMNG de¢Eiped jnNehepaosSnoRBHcAnoA ilERints, FESHIFHEIN the amino
acid sequence of H5 HA are specified based on the amino acid sequence shown in,.SEQ ID NO:2.
Since, as deseRBBeTEHYYE! ﬁ?@lﬁﬁﬁﬁﬁgﬁ§§1%%%63%H€%?§85‘3%u%n§85a%% S of H5 influenza
A are very higt}\]lo%?:| amino acid sequence of another H5 HA can be easily aligned with the amino acid
sequence shown'In'SEQ ID 25 NO:2, so that the corresponding position in the amino acid sequence
of the another H5 HA gan hegasiosresiiedibasedremsie, aminereiskseguesea sholif in SEQ ID
NO:2. Further, the term "based on the amino acid sequence shown in SEQ ID 9 NO:2" means usage
of the amino agittgpgidheashaws mSECoIDsND: 2castthetthsid fovepsciamErtss! position, and does
not only mean a monoclonal antibody prepared using HA having the amino acid sequence shown in
SEQ ID NO:2 ag'%mqrﬁmwaaéh%t[o@f%aﬂs&’éi@&%gfg@&ﬂ%ﬁw%ﬁﬁ? BEESA"BH The aminG acid
e o PSR nNR, eleBra s ANAR CB AR ERMET B iarmane 120
amino acid frofn the N-terminus (Hereinafter referred to as "126 an ). The corresponding epitope of the
monoclonal anfipady afdhe-pesentinventiordoast nahexistinethe veoeptdmsubdormise (excluding
C-terminal region thereof consisting of 11 amino 10acids). When the antibody is bound to the receptor
subdomain, influenza virus cannot be bound to the receptor on the cell surface, and hence cannot
enter the cell, so that the virus cannot grow in the host. That is, the antibody has neutralizing activity
against influenza virus. However, it should be noted that a part of the corresponding epitope of one
(IFH5-115) of the monoclonal antibodies actually 15prepared in the Examples below is located in the
region of 11 amino acids (268-278 an) in the C-terminus of the receptor subdomain, but the antibody
does not have neutralizing activity, so that the C-terminus region of the receptor subdomain is not
indispensable for binding of the virus to the receptor. Therefore, from the region defined in the present
invention where the corresponding epitope does not exist 20(which is basically the receptor
subdomain), the 11 amino acids in the C-terminus of the receptor subdomain are excluded. [0019]



The corresponding epitope of the monoclonal antibody of the present invention is not restricted as
long as it is located in a region other than the above- 25described receptor subdomain (excluding
C-teimina’ region thereof consisting of 16 amino acigs), and the corresponding epitope preferably
exists in: (1) the region of 41 to 60 an and 312 to 322 aa; 10 (2) the region of 61 to 80 an and 290 to
300 aa; or (3) the region of 101 to 113 aa and 268 to 278 aa. [0020] Here, the corresponding epitope
"exists in the region" means that the binding 5activity to a deletion mutant in which the region is
deleted is lost giatieast Sigeficaetydeaieasks aardtitdinspambddgtdesayst fomty cases where the
corresponding epitope exists in the region, but also cases where the corresponding epitope exists in a
region overlappivepnolagier rarieillancd eiehsihenhGARIHEH M RSTLIATIASEIY RSNty decreases if

the region is deleted. The corresponding 10 epitope, regions defined in .each of the apove (1) to (3)
consist of two P@ﬁﬁ%ﬁé‘@ﬁ‘ﬁ”@ﬂ‘%‘%&?ﬁ@ﬁb‘g@%&ﬁw&%ﬁéﬂ e iﬁe?ﬁ‘évé%i‘ﬁ’b‘%%‘.%%%%&‘ence, but these
two regions ?‘r%‘éj%‘?tﬁ%ré%s%%ﬁ'ﬁh%t{}ghmgﬁ?ﬁ;ﬁ’g&i%ﬁﬁm{g%‘%&%ﬁﬁy(&e&iétgéa-vm?'&f ore, for

t Ing épitop

example, existence of the correspon in the region of 41 to 60 aa and 290 to 300 an
described in the-abeRdbianns aWsieraefihe LareaPaRABgLRIigRc] Saveritheog e portion
consisting of these regions adjacent to each other in the spatial structure, and in cases where either 36
to 65 aa or 307z0 ®avvaaissdaietedt rmuathdtlo peafantid telhecanat becbotny sartiePartially deleted
HA. [0021] The region in which the corresponding epitope exists can_be known by 20investigation of
the binding abifEIORTATSH MUIHRRYER BdrerstBRPHRAEFTHA IV @ ERERINEPBLRSH 5hich
investigation ii d on a principle used in conventional methods. That is, it can be investigated by
preparing variou tants in which various regions are deleted using the genetic engineering
technique, followed by agaaying, whsthes o at shadinding.ahiliviopiaeimongeiapalantivody is lost or
25significantly decreased in each of the deletion mutants due to the deletion. [0022] The monoclonal
antibody of theiipresenisiayeftiihsdbrpatifheveanewiraliipgvlidhabtivituagairist sbermaftienza A virus to
which it is bound by antigen-antibody reaction. As described above, the corresponding epitope of the
monoclonal arRisaYRA 6V eReTpresss i hstenaenas isxatelmitetion b eacurasis the Feceptor subdomain

(excluding C-terminus, region thereof consisting of 1.1 amino aci%z%ﬁar%%b this constitutional
requirement, tTBAERTE % i‘\ﬁfﬁ}ssaﬁ%%ki}%gf‘?%’t %@ﬁé‘&% A §§%§%ﬁ & Coiresponding
epitopes are 'Oﬁ%‘%gsi&5%9&%%}?&%{?‘5&52W&J&ﬁ?f?&%é&f?MEM%Q%E&Q C-terminal region thereof
consisting of 11 amino acids) are also ihcluded, which monoclonal antibodiés exert neutralizing activity
by, for example, inhibition of binding of the receptor subdomain to the 10receptor due to steric
hindrance. Whether or not a monoclonal antibody has neutralizing activity can be investigated by
allowingta mixMiA0f HEQRIISHpY Thitudida PRMBISEIME the monoclonal antibody to act on cells and
culturing the cells, followed by confirming whether or not the cells are injured, as concretely described
in the Exampl Hdbw. 15[0023] Further, the monoclonal antibody of the present invention is

peferably subsiantaly b s3I IR PNEATA SANRES e LG HAGNENI T HIS) o

. | i i :
influenza A virus. Because of the 1act that the monocional antibo s(%bstantl:ﬁy non-cross-reactive

with the other HASyRERSSdd 2y pi¥ResinlveRrac-AR Ayt syvhiehibas berggardimsed to be infectious
from bird to human can be distinguished from other influenza viruses and assayed. Here, the term

"substantially noovettosSinactizeVinueans toat thi, thossrmeactidnicbe bowtdoecibe atcgpietentable level
or, even though detection of the cross-reaction is_possible, the cross- reaction is very weak and

therefc?@ can BBcteR Ay BesirfgURticd TiTRTME it GER0IE S ARG T XSRS AR B B Eor example,

A g B e A L A —
asan receptor binding region of influenza virus, and the neutralizing antibodies are bound
to the virus to pre{fent the virus from being bound to the receptor.  On the other
hand, viruses are known to be prone to mutation in circumstances where a
25 neutralizing antibody produced by the natural imimunity of the host or by

administration of a vaccine exists, in order to escape from growth inhibition by the

neutralizing antibody. Although the mutation itself may occur at random, only




12 immobilized antibody and a labeled antibody; In such a method, if the label is not detected in the
detection zone, the antibodies can be judged to be substantially noncross-reactive. The base
sequences of the genes, as well as the amino acid gequences, of HI to H4 and H6 to H15 used in the
Examples below are shown in 5SEQ ID NOs:5 to 12 and 15 to 34, respectively. Occurrence of
cross-reaction with the other HA subtypes can be investigated using these. [0024] The present
invention also provides an antigen-binding fragment of the monoclonal antibody of the present
invention. Hereirdsestewiatasringbribetbrpeiovihdmehinhiiisdos ths masbal Aeg e aintaining
binding ability (antigen-antibody reactivity).to the coyresponding antigen f%the antibody, such as a Fab
fragment or a E¥A8T¥HEYmEh ’iﬁil?’lﬁ#/ roBHasS ﬁ?g‘%eﬁ‘.lﬁﬁ% ui%é?%% ngﬁagﬁﬁbné&éllﬁainding
fragment can ?A%fg!%wﬁe%@ewvﬁmgpsﬁéeamémgvsdh@gxzepéuﬁﬁaﬁagmﬁm@m@sa@mamed by
nal a [

treating a monoc tibody with a protease such as papain or 15pepsin. The antigen-binding
fragment is nokggsiricted-damibab, ragrmanichntutféaifdi cdbnoents dnchirdyalgbady fragment which
maintains binding ability to the corresponding antigen. It may further be one prepared by the genetic
engineeing tepfesiguesofiomther foessueanplEhapsisehe ishvantorsigisaad shahe mateslefregion (scFv) of
an antibody may be expressed in E. coil by the genetic engineering 2Qtechnique, and used. The

method for prePERIMPERY 1 WEIERAGIHS SRR cASAISH BEDIBSATETBIFEE FrEoTEuE thHEin mRNA of a
hybridoma prepared as described above is extracted 1 ingle- NAs, and PCR is
carried out usilr%l {r%ﬁ%};%sgﬁgﬁﬁ:gt%ltﬁg gésvglaghgaéir?o ggﬁﬁgﬁgﬁgﬁgiﬁﬁwﬁﬁhﬁlobuﬁn to amplify
the heavy chai&g&;@ m@g&%bgg@w%pmmg@@% P& ibeadiekadidaieaehiether 25with a
linker and given an appropriate restriction site, followed by introduction of the resultant to a plasmid
vector, transfowhatéaheaforespdindiitly tpétopsultingplatinig wettodienekisc end detfword ilvm the E. coli.
Such scFv is also included in the 13 "antigen-binding fragment” defined in the present invention.

[0025]10 Thereasmottsraiheritiedpring pREsanpiishaoners peabrriprty B85 iEss wherein
anti-H5 subtype influenza A yirys monpclonal antibodies are 5grepared by a conventional method
using H5 subt)fﬁ‘énf?#i%élfgt u‘é’%fs‘%?’il i%%%ﬁoﬁré’ﬁ?%éj d'%%%gc‘fgﬁnﬁ égr%i%glc‘ﬁgéeﬁean\ﬁng binding
ability to HA atg screened, followed by screening of those which do not have neutralizing activity
against H5 subtype influenza A virus and analysis of the corresponding epitopes of the screened
monoclonal arfigpedies, to select an antibody that satisfies the above-described 10requirement for the
epitope. The monoclonal antibodies themselves can be prepared by the well-known hybridoma
method, and the methbet is. dscpesast dwtrtes orivddanath an Bl preipiianzatetitiie neutralizing

activity against influenza A virus can be investigated by the abgve method wherejn a.mixture of the
virus ahd a m&%&ﬁ’é‘l“&ﬁﬁﬁ@&‘?qgﬁﬁ%@%‘m@yﬁ%ﬁ ﬂ?’t’(?’é‘gglﬁ %@Tgﬁﬂg\%%e??}ﬁ%%d, which

method is also_cancretel SCI] in t 3 R ' corresponding
epitopes can b%“%%"ﬁ?éé %hgt%)r}-taf? ég g%%v%%%?ﬁ%ﬁﬁ%%%ﬁ%ﬁg %ggeq%ﬁpyr%%/tglﬁg?)%% HA are
prepared and thgik bindindahiliyciaipackh meelanaanifosyhiswegssigalieshndiich method is also
concretely described in the Examples below. 20[0026] The present invention also provides a method
of immunoass#gxohidirs (e nafegzatierdnisoosirimgsifig haornomidehewt MBEUrBe influenza A
virus in a sample by immunoassay using antigen-antibody reaction of the above-described monoclonal

antibody or anHHGERISHIERHE RERFHNIY A8IBYFBT (REYSTEEMY IbEntO D8 WA Fi&HRgglutinin of the
H5 subtype influenza A virus, In the pr t invention, t . " include detection,
e T RN, U TS

guantification and semiquanti mniunoassay themselves are well-known
in the art and the,manacipnpalaetbedyonassntieanrhiadiag faamant shemebof the present invention
can be used in any of the well-known methods of immunoassay. That is, based on the reaction type,
known immundassays:issjuténgantigtaaitibudycessiayse Stempettidesimbed muessagralagglutination
immunoassays and the like. Based on the label employed, known immunoassays, include enzyme

immunoassayedwesierRuABEEsapding aemsrEtsiRNl b R s CRhEr R R ence
immunoassays and the like. hese immunoassays are i d.i pogssay” defined in
the present in\ﬁé%rﬁa élﬁléll@é}'r?%%isges %%%ﬁel Met %ad%) llrnl}l?hu%?)lg{ggrd)}% es%lr%gégnt 10invention. The
reagenis; necessairiRLE 3 RIMRRQhiMinunoassay:ape aiseawallaknrwrcimibesark Fypept for the
monoclonal antibody or an antigen-binding fragment thereof used which is characteristic, the
immunoassay céithbeboarriésailiedsinmac ordiastihddynudioassapti¢erTbiadisstfragorerient invention
also provides an immunoassay kit for carrying out the method of measurement qf the present

15invention, wHIEF RIS AT TRC RIS H AR ABRE MBS TDE AR IR BOMT Jregitieen-




antigen-binding fragment thereof of the present invention. [0028] Among the methods of
immunoassay, a sandwich immunoassay is advantageous for highly sensitive and rapid measurement
of H5 subtype influenza A 20virus, which immunoas()say uses 2 types of the monoclonal antibody
and/or an antigen-binding fragment thereof of the present invention which can be bound to
hemagglutinin of the virus at the same time. Usually, in a sandwich immunoassay, one of the 2 types
of monoclonal antibodies used is immobilized on beads or wells of a microplate, or a solid phase such
as a porous misitiitgfisgmemabbraribtogr apiap] 268 hudire atitbe itabésibeanzehdinbeling,
fluorescence labeling, chemiluminescence labeling or the like. The virus antigen to be measured is
sandwiched befwEesitiEnmiribisIZzed ¥itibody and the labeled antibody, and the 15 label bound to
the solid phase is measured. In cases where H5 subtype influenza A virus is to be detected, detection
of the label bound to the solid phase allows detection of the virus. In cases where the virus is to be
guantified, theéﬁggldg @Pﬁﬁe&f@ﬁﬁtﬁmrd samples of various different known amounts by the
5immunoassay system and the correlation between the amount of the label and the amount of the
virus is glottedigo yrppare a calibration curve (standard curve). By the same operation, the amount of
the label of an unknown sample is then measured, and the measured value is applied to the calibration
curve to measure theByirts preaenititiesiyort hateEandwiph inflanradssiys hergdiiEdhre well-known.

10[0029] In the sandwich immunoassay of the present invention, 2 types of anti-H5 HA monoclonal
antibodies of tROPPEXEA! ARFOREES WheSH WafBe %%Hmfstg%%%ﬁlllﬂggﬁﬂ] ARoashe E?%e same time

are used. In thjscase, (e MITUA%RSTA I RIGIRIEIN FRIAGANLUSING BRI OLL of the 3 types of
odies'w

monoclonal anti es'whose 15corresponding epitopes exist in: (I) the‘region of 41 to 60 an and 312
to 322 aa; (2) thg.reRien s Hinta:B0sasy Rt 280nkn SO0 aaiibi’) dhiseaiemofri@itien] &3 an and 268
to 278 aa, based on the amino acid sequence shown in SEQ ID NO:2, since, by this, 20immunoassay
which isgexcellgnidssible semsiivils anbhhe infecifivity idpessiblciossaie mulpicaswsyredie H5
subtype influenza A virus in a sample is to be quantified, a sandwich immunoassay using wells of a

microplate or t?@ddéiéglaoﬁéﬂﬁﬁib%é%@&ﬁ%?EEF@N’&%?FB@ﬁf@f%%ﬁ}‘d&@ﬁtp@ﬁ‘?%a&%er hand, in
cases where H5 subtype 25influenza A virus is.to be detected rapidly i linical sites,
immunochromg’(&ffﬁ Yy ( h P EIed 10 as Mimmunoc e%{r?%}(a)xg?g}( (S;ﬁr(ﬁ;{ﬁﬁlgé g?%l g%é%i@ used.
1mmunochromatgaraphy.itself andidavices (his MawPs phhbessialigissiarad toas
"immunochromatographic device") used therefor are well-known, and also concretely described in the
Examples below. [0031] Briefly, lateral flow-based immunochromatography is carried out using a
5device having, usually on a belt-like matrix comprising a porous material such as nitrocellulose
membrahe, a AREEHIAERFRIBA KN PEaTfitEt ARG W monoclonal antibody was immobilized, and a
labeled reagent zone on which a labeled second anti-H5 HA monoclonal antibody was spotted
positioned in tf[@q.}ﬁitream (upstream with respect to the direction of the flow of the later-mentioned

developer) of the 10dglecfion 7901065 i SRR~ AAdarie abielesdeagsizone, and since
. |

it is necessary for the labeled antibody to be discharged from the labeled reagent zone and flow in the
matrix, the labeladJeagenhzaeipessiisbonatiasedbypa ponunsad tasyhickréhettiebeled antibody
was spotted. At the upstream end of the matrix, a developer tank storing a developer is provided. The
device usually disthbutiasofcistsvalopaiaand ohiicorstipondivgeniswssiachas aresiabeled antibody
was immobilized, for confirmation of whether or not develo%ent of the labeled antibody occurred, in

the dowfstreamIaFianb GUH RN e B FSALR SXa PRI bsorption zone on which a porous
absorption pad to absarb ihe develo 9£}I(|{Q¥i’£‘gtg1%}iﬁ-,é{?{18f g, Providesh: Insthe Suther downstream of the
| in cas [

. 1. 1487
development confirmation section: 20Fur her,’in es where the label is an enzyme label, a substrate

zone on which §bg a0 glutinin in 2 types of strains of H5 subtype influenza A virus.

IO

Fig. 3 is a diagram showing the spatial structure of hemagglutinin of the H5
subtype influenza A virus strain, wherein the corresponding epitope regions of the 3
25 types of monoclonal antibodies prepared in Examples are shown.
Fig. 4 is a diagram showing the results obtained during the epitope analysis of

the 3 types of monoclonal antibodies, which was carried out in Examples.




substrate of the label enzyme was spotted is provided in the upstream of the labeled reagent zone.
[0032] In operation, the sample is added to the labeled reagent zone, and the 25developer is applied
to the upper end of the matrix by breaking the developer tank. The developer flows to the downstream
by capillary action of the matrix. When the developgr flows through the substrate zone, the substrate is
eluted into the developer, 17 and the resulting developer containing the substrate continues to flow.
When the developer passes through the labeled reagent zone, the labeled antibody and the sample
are eluted into the devglapes @agrifestesuling devalbpérahhtdiminetbeiopbstaisitioé tebeled
antibody and the sample continues to flow. In cases where H5 5subtype influenza A virus is contained
in the sample 3Hypes tfienviros isddenibobehevhibe lwassatiisHbIdRtRRRSSntibody reaction. When the

mixture of these has reached the detection zone, th immoﬂgzed antibod%/d;s bound to HA of the virus
by antigen-antibody Fa&dfish? KLSMEE HOFTSISHMey ARtIBO BT REBINZEY on the detection zone via

HA of the virus, Therefore, C@hrgez@%%{[gé% gr%%@g %mgkaiéi%%g) oo beidetectigreone, the virus can

be detected. I Cases where uenza A'virus is not contained in the se{mple, nothing is
bound tg the immobilizeds antilRechmse: thiah tieabrles antinedysis detisemobilized to the detection
zone, and continues to flow to the downstream. Therefore, the label is not detected on the detection
zone. Since thgnantidatietedaaytibpidy devinem obilizew onfkerefdosloper 15confirmation section in the
downstream of the detection zone, the labeled antibody is immabilized on the developer confirmation
section. In cases whéig: this REITRH ST SHIMNIEGY SH I GHRATATEN SEHSh, it can be
confirmed that the dev IOéJer thas reac ee\&g?isrgecteign npé%%%gy SThe developer is absorbed to the
absorption pa&lﬁ’ﬁnfﬁg% P ISRatre &ep&raveioper con

am o iIrmation section. 20[0033] The sample
to be applied to the mpgthed of dmmuneassaYseE AR esRinERER pistItERkieted as long as
whether or not H5 subtype influenza A virus is contained in the sample is to be detected, and
exampies of thasampleapciudes buiaadshtdimitegrsphibalty lejdswpantit as Bteopi@ncluding whole
blood, plasma and serum), 25saliva and sputum; mucosal swabs; and swabs of tools and equipments.
[0034] The present ifientidis wRFbRw IR T Al RIS CORERORITSRYWEYST 18 Examples.
However, the E,resent invention is not restric)ted to t(l;ée E%aarplplfas below. EXAMPLES [0035]
5Reference EXAMTHROPHBPEAPEIRAVSHS LIS UGS MRS R  Virus (HSN1) Antigen for
Immunization and ELISA/Westem Blotting (WB) Chorioallantoic fluid derived from an embryonated
egg infected with an attenuated influenza virus strain A/ducic/HolckaidoNac-1/04(H5N1) (GenBank
10accession NsESABAS9H] 2OREE IR NO3491hd BO)IWsESUested to ultracentrifugation at 27000
rpm at 4C for 1.5 hours, and the virus was recovered as a pellet. The pellet was dissolved into PBS,
followedbby re¢@Vety of the virus-containing fraction by sucrose gradient centrifugation.
Ultracentrifugation was carried Qut again to remove sucrose, thereby obtainin {adpurified virus solution.
15 The purified virus WaSeiesRag Ay %@Ffﬁ'ﬂﬂ%ﬁﬁ"@i ?‘?ﬁ%ﬂﬁi %Be( Raemar ‘%‘[6 Be used as an

ademar

antigen for immyigalion and ERIGAIN Rt e QiAILeaIMAN! Wasscaligpauhlnadding formalin o
co

the purified virus sofution to a fina centration of 0.2% and leaving the resulting mixture to stand at
4C for 1 week,aqd th TidtesréshoRiHadampeofteatiantved aavitiegyasiidaytadding 3 volumes of cell
extraction 20buffer (0.05M Tris-HC1 (pH8.0), 0.6 M KCI, 0.5% Triton X-100 (trademark)) to the purified
virus solution. tegiotivatientioitiie viupwas:boefmmedimjidiog Jatingine wgies SuBRadted to the
inactivation treatment to an embryonated egg at 10 days of age and culturing the egg for 2 days,
followetPby coftriiHBRRAL ha MR tRENas detected by a hemagglutination (HA) test on chorioallantoic
fluid derived fr?g'q_]%rjn 25embryonated egg infected with the virus. [0036] Reference Example 2 19
Preparation of Subtype Influenza A Virus (H5N1) Antigen for Confirmation of Specificity (IF, WB)

Examples of the base sequence of the gene of hemagglutinin of H5 subtype

influenza A virus (this may be hereinafter referred to as “H5 HA” for short) and the
amino acid sequence encoded thereby are shown in SEQ ID NOs: 1 and 2. The

25 sequences shown in SEQ ID NOs: 1 and 2 are known and registered in GenBank
under the Accession No. AB263192.

[0016]




The virus-infected Madin-Darby canine kidney (MDCK) cells (source of supply: Hokkaido University) to
be used for confirmation of the specificity of the established antibody, and cell extract thereof were
prepared as follows. For preparation of the antibody, for immunofluorescence (IF), MDCK cells were
cultured on a chamber slide to obtain a full sheet of'the cells, and each influenza virus was optimally
diluted with MEM supplemented with trypsin (serum-free) and inoculated to the cells. The cells were
then cultured in a CO2 incubator at 35C for 16 hours, 1 Oand the cultured cells were fixed with cold
acetone to provide aSsldeafdale faqeants migmesditherspecifittye {0087} of HSdipretharation of the
antigen for WB, MCDK cells were cultured in a petri dish to obtain a full sheet of the cells, and
serum-free MENNshppralereritad whova seypbsirkorroaarb e F e salisHopHAI%RY in the same

manner as in the preparation of the antibody for IF, followed ulturing. the cell C for 16 hours.
Thereafter, ce“fleﬂ}tﬁig‘:&ﬁ%"?/\ffg% g‘?@‘fﬁéop% 19 SRR 26 eoéte s, arﬁlgsﬁ%e!)?ggh%%g lysate was

centrifuged at%%@g&ggéﬂﬂé’& Ryniauies 8 Aiai NG SURAUIAIAOEASHICATUORERLE for

confirmation o icity. 20[0038] Example 1 Establishment of Monoclonal Antibodies Specific to
Influenza A Virus GrB)rsier0sp ghtinin e menprionakansisntid ulveradueparediby Memunizing mice
with the 25 purified inactivated influenza virus A/duck/Hokkaido/Vac-1/04(H5N1) prepared in
Reference ExQPPIPS) IGHsWE 8P fusiens mprowareckraglaetifody WikghiHmsePEhe mice and

myeloma cells. That is, BALB/C mice were first immunized.in their oqtpads with the purified
inactivated inf%f&'@ﬂﬂgoﬁwﬁﬁﬁﬁ%ngd)(?ﬁSgﬂflgﬁ?ﬁ@%&g%Qﬁﬁ?gﬁ%%s\ﬁﬁthn%}léwﬁéavgﬁgépmplete

adjuvant in an amount 8{'@}% to 10 | é)%g{%%%g?ee%?%% f?&eﬂﬁﬁlﬁéﬂ%ﬁf’aﬁéﬁ Jigegyere subjected to

second immunization wi e puri Inactiva enza virus A/duck/Hokkaido/Vac-1/04(H5N1)
antigen which jig adidyaRfregdRRHBRHEOHRQ Rel00H e/ mosse ullde rtiaadyctiter was confirmed
by solid-phase ELISA using a 96-well ELISA plate coated with Triton X100-treated purified influenza
virus Alduck/Ieiaide Macti brOw{tH S pf ey swBy patHAlse same antigen. Mice in which increase in
the antibody titer was confirmed were immunized in their footpads with the purified inactivated
influenza 10 vﬁQQslN/duck/HokkaidoNac-1/04(H5N1) in an amount of 25 to 50 ug/mouse, and 3 to 4
days later, lymphocytes were prepared from lymph nodes of hindekk ice..Mouse myeloma
ntdg?r;[ ﬁmllr-lf ggitsp rsr?gaence SNOWIL 1&%%@3&%8}5 éH&P l%e

cells (P3U1) prelimin‘%ﬁl &l lum were mixe spleen cells at ratios of 1:2
to 1:5, and cell fusion-mag caiedmitasingeppivethylaneabwalitRES1 manufacturedipy Boehringer).
The fused cells 15were suspended in HAT medium and aliquoted to a 96-well culture plate, followed
by culturing thécesdis i hEDRArinchbionand®qs [I88down Stregatonf Siothansroédiceliantibodies was
carried out by the above-described solid-phase ELISA. That is, the Triton X-100 (trademark)-treated
purified 20infleshei prkyAhgebiensrk aldbNaRICRIR SMEF g e TS 2GSRI B &96- well ELISA

plate (manufactured by Nung) at a conceﬁgr%t%i) nof.lu /rgﬂlein gnvoslum% oth‘thLl,tI vgg[l, and left to stand
at 4C overnightfo a i R AESS BHSITEHHE RERRERR BiSCIETWith 190 Skimemitk and washed 3 times

with washing ey (RRA SV RRIGIRIPEIAY Q8536 AR OhJalloshby sidinguitial of the culture
25supernatant from the plate in which the cell fusion was carried out, and allowing the reaction to
proceed at 37@d@ahhpuhAlighwadhingtbscwsiis ineBQITh Mashiay truétsilinstiee Bame manner, a
POD-labeled anti-mouse immunoglobulin 21 antibody (manufactured by DACC%) was added, followed
by allowing thehedistithutiopafsbe taioa? dosrinhdinn-Rientiemimgthb kamemiamEdfith washing
buffer, the substrate ABTS was added, followe b%( sele t#r[]wég the wells in .vvhglch coloringdwas observed.

Subsegfiently, YrE4Eiigihthe e Sl RETHEIRE Wy BOERETREN 'BF 3% Wl Culture plate and
cutured in 2 CORINGUNGLAN 246 Jlgner bR RHBIA PRV b e Hagainin by

WB.The WB WAS Carfied out accordi g to a conventional method using a membrane prepared by

subjecting the [F¥iien- X-10Q-dsagdeqaaskdreniee ptgivehiifgies amvimg shé mnicid Mot caidoNac-
1/04(H5N1) antigen to SDS-PAGE, followed by transferring it to a nitrocellulose 10membrane. The
cells in the welsquenduiehfiBactivitil Iorfbrnzggiutinironaki gorifieainp pUdBeeraci2lde into single

clones by the limiting dilution method to establish the various h .Hridomas dﬁggvribe%(ﬁsl%l which
produce mono®RSHRATARTibHN RS RecaR AR 2 TSR 1T RSRAGTGSAM, 106

25 NO:2, so that the corresponding position in the amino acid sequence of the another
H5 HA can be easily specified based on the amino acid sequence shown in SEQ ID

NO:2. Further, the term “based on the amino acid sequence shown in SEQ ID




15In order to exclude clones having cross-reactivity with epitopes, competing monoclonal antibodies
were first excluded by an inhibition test, and only monoclonal antibodies that are not competitive with
one another were selected. More particularly, this ighibition test was carried out as follows. A 96-well
ELISA plate to which purified influenza virus was adsorbed was prepared in the same manner as 20in
the screening of the Mabs, and a Mab for inhibition at a several-fold higher concentration and an equal
amount of an alkaline phosphatase-labeled Mab were added to each well at the same time, followed
by allowing thgiteactieadoRreeesdhatadnitofarid faquenddtdrowashiBBXHR Biib3tratbqIMPIP was added,
and whether the reaction of the labeled Mab with the solid phase was inhibited by each Mab was 25
confirmed. Sefectpecifsingés pbsitsmoelsiBoamib oaiEmreRe REYHIE S BNBTRALGhs as the solid
phase antibody and the labeled antibody for the Iater-mentiorgo%g @%51 %Qrgnrqr%tlg r%%Qrilc device
which was acttsig b parE SRR AECID S HIERRE MM AT USihG thaSdre para '
immunochronm@%(japhic device, influenza A virus in a sample was actually detected, and 3 types of
monoclonal antibodies IFH5-115, IFH5-136 and IFH5-26 showing excellent sensitivities and
specificifies (absence of.a{eessEaasiian Mt othedh sibiypresadd mentieastdatei) MM 3 types Sof
hybridomas IFH5-115, IFH5-136 and IFH5-26 producing them were established (the monoclonal
antibodies IFHB- N5 | EdSet3ptamrmtbEotBatenreapivmdreie Avfias fefe thed &6 Arthi@aisitbclonal
antibody 115 (or Mab 115), monoclonal antibady 136 (or Mab 136) and monoclopal antibody 26 (or
Mab 26), respEetivElg N TrERB SHEEBMERTRERAR Hid 1St Rale A6 L HSity against

influenza A virus, as 10mentioned later. [0041] Example ' i lon Specificities of
the Monoclongﬂi\?ﬁfb%%{lg%r%%%cg)ﬁ} i\ﬁégfé rl)f‘ﬁ? \R/aegecarl%g Itégatlagfs%goﬁét\t/vgfl% at % to the slide for
I for confimmaiogf Cisansifioiiaish wasRisBAR Reternse: EXAOpIR anihe culture
supernatant for each monoclonal antibody or ascites (diluted with 1% BSA in PBST) was added, and
the reagtion wasdalowadhén proastishiyrid buomd ab thomdgrperddmedhenBseirantwas washed with
PBS and allowed to react with a 20fluorescent dye-labeled anti-mouse IgG (1000-fold diluted with 1%
BSA in PBST)camreuba berpkiatheadentty ansires! Hié&amans Isars PR PR PBS, mounting
in glycerol and observation under a fluorescence microscope. WB,was.carried gut.using the antigen
prepared in Ré?eﬁ@ﬁ&eﬁmﬁwtﬁggrmﬁéet Ogttoﬁ{ﬁat g an%ﬁ?o&.hf%ﬂ)e ' 1?ﬁ§ monoclonal

éntional e
antibodies |F ifviny Agalﬂ%ﬁﬁﬁu%% PR 260618, Confinaath ineSitAl @esaydn bedigactive with
attenuated H5N1 influenza HA, but the 23 results on the reactivities against HAs of other substrains
and virulent Haieweraidiffepropbetwae s 4353ys (Thexeforbrti emittudibassapiystem (EL) was
used for confirmation of these. [0043] 5SExample 3 Analysis of the Corresponding Epitopes of the
Anti-infldenza ptepiteVinuthd/formmpberaiodoniboiieded ﬁ%ﬁﬁi@ti@ﬁ@f%ﬁﬁﬁﬁgﬁg 8n Plasmids In
order to determine the recognition sites of Mab 26, 115, argd 1§6 int%? Nalot%rpti]ggg side, HA of the
influenza H5Niaéff’a’i}he&'ffﬁm%&éﬁﬁ&ﬁf?@ﬁﬁ&?ﬁ%ﬂﬂ? TINESD) EoRsiSting 6f 564 amino acids
e e e A8 R0l & YeR PIRAIEN S0 b AE RO mE A 22 (3
ragment), 101

fragment), 21 {5 aa to 500 an (D fragment), 151 to 500 an (E fragment), and
201 to 500 an {EfEgReM)it Badmtd bemhahalsiaiaddan. pretistifortfadded togiach 15primer.
Each amplified fragment was purified with PCR Purification Kit manufactured by QIAGEN and inserted
into the BamHéofinad sitehin mesexpressiormpiksmithp WESRonith apdepsréssredf Byithcorporating GST
into the Ndel-EcoRl site in an expression plasmid pW6A, to prepareiﬂﬂe lasmids pWGInf.HS5N1-N-A,
PWGIr H5N 1 {NbEhIn ke sifaiis fhe thesptop W AmasN IRE D! SR AFIB T -@’t g ©
pWGInf.H5N1-N-F. Using these plasmids, E.call BL21(DE3) (supplied from Brookhaven National
Laboratory) wa etf?a%egftg%?ﬁ%%(? o gbl}glrﬁ %ﬁﬁﬁﬁn-resistant Li coli transformants
BL21(DE3)pW@ghiEHSN1-N-A, BL21(DE3)pWGInf.H5N1-N-B, BL21(DE3)pWGInf.H5SN1-N-C,
BL21(DE3)pWGInf.H5N1-N-D, BL21(DE3)pWGInf.H5N1-N-E and BL21(DE3)pWGInf.H5N1-N-F.

25[0044] 3-2 Expressiha antkipastarn dplattiagioh&aconthinalntriloding (G3Tesrm HSN1-N-A,
invention is not restricted as long as it is located in a region other than the above-
25 described receptor subdomain (excluding C-terminal region thereof consisting of 16
amino acids), and the corresponding epitope preferably exists in:

(1) the region of 41 to 60 aa and 312 to 322 aa;




GST FInfl-15N1-N-B, GST+Inf.H5N1-N-C, GST+Inf.H5N1-N-D, GST+Inf.H5N1- 24 N-E and
GST+Inf.H5N1-N-F) Each of the transformants prepared in 3-1 was cultured in 2 ml of LB medium
supplemented with 50 jig/mlampicillin at 37C. Prec(:j&g)lure was carried out until an OD of 0.6 to 0.8 at
600 nm was attained, and 1 mM IPTG was then added to the 5culture to induce expression, followed
by culturing for additional 3 hours. The bacterial cells were collected by centrifuging 1.5 ml of the
bacterial cell culture at 5,000 rpm for 2 minutes, and the collected bacterial cells were suspended in
100 ill of a buffey ikQ-¢pidn ToisHG Bk &0 %90, o M0Sadium chloride, 1 mM EDTA), followed by
completely disrupting the bacterial cells by sonication for 15 minutes. 10The resultant was used as a
bacterial cell daiibteregonsf 101 1018 HroredelbBiteridl @ample, 4 pi of 3x SDS polyacrylamide buffer
(0.15 M Tris-HCIé H 6.8), 6% SDS, 24% glycerol, 6 mM EDTA, 2% 2-mercaptoethanol, 0.03%
bromophenol B §)]was added, and the resulting mixture was stirred 15sufficiently, followed by heat
treatment at 100C b i ﬁ!!glﬁﬁiﬁ@ t resi I dadeayd:shifatadpalyacrylamide
gel electrophoresis (%I%%’-BF]%A@CQE) was carff%%?(gaﬁgcgr%?rﬁgg%zﬂ%c%]%gntionafmethod usﬁgée-PAGEL,
12.5% gel congenti@tion (srgomankaman wisichled-eyldTd Qlekddsdadter, shesample was transferred
to a PVDF membrane (manufactured by ATTO) and blocked with 1% 20BSA at 4C overnight. The
blocking solutisgniveerdydsceehsendidatameeabiemindRiesiitadysrtePESIRWEen (trademark),

followed by adding the monoclonal antibodies 26, 115 and 136 Wh%%%é;é)ncentrations were adjusted to
2 ug/m1 and ARHRGIABESRERHR T8 Hro0dhe S Tb B EASRIrY EERRTTRS S membrane was

washed sufficiently with PBS-Tween (trademark ' readti i .
25peroxidase-?8ée?eecf LRt-MSUS ’?n‘%m‘ffﬁ%‘&%’é%ﬁ%ﬁﬁﬁ%%%ﬁ%‘%ﬂ%r?ﬁé%"gg?%@df‘asé?ﬁed by DAKO)
5000-fold dilutgdyithsaseatianuiiarcAlisiwashipontheimasdbrane: wagsspasiad to instant film
(manufactured by FUJIF1LM) for 1 to 15 25 minutes using ECL Western Blotting Detection System
(manufactured:piyofEr¢gialthizdiecBin-Scient ds KOy ¢ dloeedd) sipsébo e regigns afedhown in Fig. 4.
The monoclonal antibodies 26 and 115 reacted with the A, B and C fragments, but not reacted with the

D fragment. THE MERFECHAEPaFvEbERCH 98176 - the AMHACREI ASAEERE S RIS RS MR 8ISt not reacted

with the E fragmeng, Accordingly, the mgnoclongl antipodi nd,115,.and.the pongclonal antibody
136 were revedfe 8‘?@&6%% ‘tl'rg eféﬁ%ﬁ %?a?fa}t%r% an an§ t‘}%gergli 'or? 'of%i?etgg%S Oéa,

respectively. 0048} 3-3; Rienaratian ebhLisminis Aelgusn Rlaspiss s ybsedyenioghorter
fragments of the amino acid fragment of 21 to 400 of influenza H5N I: Ni (21 to 400 aa), N2 (41 to 400
aa), N3 (61 to 40D@8), ¥ B2dondae sboydN D) (hednto:dBeme)pNBo tdrteapafingnkeMn (127 to 400 an)
and N8 (139 to 400 an) were amplified by PCR. Each amplified fragment was purified with PCR
Purificafion Kitoneasgstineponjon roiting i thewe ted mrrtiecsu Aosrstntheriniha sgaiiinsect cell

[ | id pBac-EGTs-6A tured by Invit ;nodified, tBacl tor), t
orepere o R AR Y B AIT HERHONS: DS AN SRR NN,
pBacinf HSN NG, A BB N6 ARRUBLESN T A RRRAIBTIHEN1-NG. Using these plasmids,

prep

E. coli DHIOBac ftor Bacmi aration was transformed, to prepare 20Bacmid-Inf.H5N I-NI,
Bacmid-Inf.H5NZ, Bacmid-Inf.HSN1 -N3, Bacmid- Inf. H5SN1-N4, Bacmid-Inf.HSN1-N5,
Bacmid-Inf.H5N1-N6, Bacmid-Inf.H5N1-N7 and Bacmid-Inf.H5N1-N8. [0047] 3-4 Expression of
Recombinant ProteirfEhgmégiEND-Nhich the- s esnding lEBitepadistsean BS KRN PYnf HSN I-N5,
Inf.H5N1-N6, Inf.HSN1-N7 and Inf.HSN1-N8) Transfection of insect cells, Sf:21 ggé nu%ctured by

0

Invitrogéh), withestrsen R e padipe BRI (IR SHOP BRI 45 PR TRRY LSS U Drepare
recombinant Viru?e%ﬁfel:all'w1wﬁ|c¥1N1}x1%’/eF§%'a'\hsdn% E!A\%éd g&ﬂ?ﬁn@éﬂ@'ﬁséﬁ}:ﬁ]&ﬁ\?’éﬁ%ﬂdN8- Sf21 cells
t cu at 2

were infected With & part of each of these Pis an tured 7C for 4 days, followed by collecting the

culture superngiant iy camisifgation st 3R RREIK 2epiftiiesrbiisMamusadadctne sample for
SR various regions are deleted using the genetic engineering technique, followed by
assaying whether or not the binding ability to the monoclonal antibody is iost or
25  significantly decreased in each of the deletion mutants due to the deletion.

[0022]

The monoclonal antibody of the present invention does not have neutralizing




5[0048] The monoclonal antibody 254 which reacts with the amino acid region of 139 to 400 was
immobilized and used for ELISA. That is, the monoclonal antibody 254 was diluted to a concentration
of 2 pg/mL, and 50 p.I of the diluted monoclonal antibody was placed in each well of a rnicroplate
module (manufactured by Nunc), 10followed by inclbation at 4C overnight to immobilize the
monoclonal antibody. Subsequently, each well was washed with PBS supplemented with 0.1% Tween
20 (trademark) (PBS-Tween (trademark)), and 100 p.L of 1% bovine serum albumin (BSA) prepared
by dilution with 2B$, wasaddedtatbewalliolawadibly ibletkinglatydBHE der-kindhrdyAfter removing the
blocking solution, 50 p,1 of a biotinylated 15monoclonal antibody 26, 115 or 126 was added, and the
reaction was attewied.to pectseetbat 3P0veofhe poupspRnding sBHRRS ShHisiBIMYHMFPBS-Tween

(trademark), 50 pi. of alkaline phosphata_se-l,aieled treptavidin glnaq}ufaa}ured by DAKO) 2,000-fold
diluted with a AYHEARBR HURE PHEPAHIERIE S CRtiE ! %)EF%% ShSHHES HfSRESG

fiorivas Sifched to proceed at 37C
for 1 hour. Thergafier e wrllswese Auashed spficientbonittihPS T warnAiaremagh). and SO p.| o

p-nitrophenyl Sﬁosprpna e'was added to e e reaction was allowed to proceed at room

temperajure fa;,30; MikesRAs 2R Rlasian saluinavwasadded acaghosgtufollowed by
measuring the coloring level (absorbance) at a wave length of 405 nm. As shown in Table 1, it can be
assumed that thenoebnad riddcelivibebys2 6drasimddi epitopesireHecrsefon BRIMMIBNSEIds 61 to 80; the
monoclonal antibody 115 has its epitope in the region of amino, acids 41 to 6Q; and tihfa1 monoclonal

antibody 136 RBRtECEREPIRT RO RATLIPHUGHIAS ACTRUNAO ToRIOPACTF 1RSI T#BIE 1] 26 115 136

(2)123 001.98 1?8arr%r(1)66a§i8§?3rél a sgo ]ih%?uég&}\ggig‘h%o%b%%ogﬁﬁnq’i@gﬁijessécwe%éﬁ%é—-92 1.930.29

activity by, for example, inhibition of binding of the receptor subdomain to the

10 receptor due to steric hindrance. Whether or not a monoclonal antibody has
neutralizing activity can be investigated by allowing a mixture of H5 subtype
influenza A virus and the monoclonal antibody to act on cells and culturing the cells,
followed by confirming whether or not the cells are injured, as concretely described
in the Examples below.,

15 [0023]

Further, the monoclonal antibody of the present invention is preferably

substantially non-cross-reactive with the other HA subtypes (i.e., HI to H4 and Hb6 to
H15) of influenza A virus. Because of the fact that the monoclonal antibody is
substantially non-cross-reactive with the other HA subtypes, H5 subtype influenza A

20 virus which has been confirmed to be infectious from bird to human can be
distinguished from other influenza viruses and assayed. Here, the term
“substantially non-cross-reactive” means that the cross-reaction does not occur at a
detectable level or, even though detection of the cross-reaction is possible, the cross-
reaction is very weak and therefore can be clearly distinguished from the antigen-

25 antibody reaction with 15 HA.  For example, in the Examples below, cross-reaction
with various subtypes of HAs was investigated by immunochromatography using 2

types of anti-H5 HA monoclonal antibodies of the present invention as an




1.21 1.20 81-400 0.15 0.15 0.30 0.27 0.78 0.74 101-400 0.15 0.16 0.28 0.27 0.57 0.50 114-400 0.16
0.16 0.30 0.29 0.16 0.17 127-400 0.16 0.16 0.28 0.29 0.17 0.17 139-400 0.15 0.15 0.28 0.29 0.16 0.16

1-514 1.00 0.70 1.10
12

immobilized antibody and a labeled antibody. In such a method, if the label is not
detected in the detection zone, the antibodies can be judged to be substantially non-
cross-reactive.  The base sequences of the genes, as well as the amino acid
sequences, of H1 to H4 and H6 to H15 used in the Examples below are shown in
5 SEQ ID NOs:5 to 12 and 15 to 34, respectively. Occurrence of cross-reaction with
the other HA subtypes can be investigated using these.
{0024]
The present invention also provides an antigen-binding fragment of the

monoclonal antibody of the present invention. Here, the term “antigen-binding

10 fragment” means an antibody fragment maintaining binding ability (antigen-antibody
reactivity) to the comresponding antigen of the antibody, such as a Fab fragment or a.
F(ab'); fragment of immunoglobulin. It is well-known that such an antigen-binding
fragment can also be used for immunoassay. As is well-known, such fragments can
be obtained by treating a monoclonal antibody with a protease such as papain or

15 pepsin. The antigen-binding fragment is not restricted to a Fab fragment and a
F(ab'"), fragment, and may be any fragment which maintains binding ability to the
corresponding antigen. It may further be one prepared by the genetic engineering
technique. Further, for. example, a single chain fragment of the variable region
(scFv) of an antibody may be expressed in . coli by the genetic engineering

20 technique and used. The method for preparing scFv is well-known, and scFv can be
prepared by a process wherein mRNA of a hybridoma prepared as described above is
extracted to prepare single-stranded ¢cDNAs, and PCR is carried out using primers
specific to the heavy chain and the light chain of immunoglobulin to amplify the
heavy chain gene and the light chain gene, which genes are then linked to each other

25 with a linker and given an appropriate restriction site, followed by introdﬁction of the
resultant to a plasmid vector, transformation of E. coli with the resulting plasmid

vector, and recovery of scFv from the E. coli. Such scFv is also included in the




0.87 1.38 1.44 HBs wt 0.14 0.13 0.24 0.26 0.14 0.14 control 0.13 0.13 0.26 0.26 0.14 0.15 [0050] 53-5
Preparation of C-terminus Deletion Plasmids In order to determine the recognition sites of Mab 26, 115
and 136 in the C- terminus side, HA of the influenza H5N1 strain Aiduck/HokkaidoNac-1/04(H5N1)
(SEQ ID NO:2) consisting of 564 amino acids was §abjected to PCR to amplify 5 types of fragments:
21 to 400 aa (A fragment), 21 to 333 aa (B fragment), 21 to 266 10aa (C fragment), 21 to 200 aa (D
fragment), and 21 to 133 aa (E fragment). A BamHI or Xbal site had been preliminarily added to each
primer. Each amglifiedbnagnenisas pudieddvihie gRsPurificatitgmKit manufactured by QIAGEN and
inserted into the BamHI-Xbal site in an expression plasmid pWG6A which was prepared by
incorporating @&%3hto the Ndel-EcoRl site in an expression plasmid 15pW6A, to prepare the plasmids
pWGInf.H5N1-C-A, pWGInf.H5N1-C-B, %\f/GI E‘I{?’ISNI -C-C, pWGInf.H5N1-C-D,and
PWGInf.H5N1-C-E. UIRgestone! apip 32?(% ?rﬁsgﬁﬁtp1f8'§1‘?8ﬁ1°§?ob§k%% Atidnal Laboratory)

was ransiorm s SUARAIRIEIS teaent Fucol KTFIOIIANS BUHRERRUGIN NI C-A
BL21(DE3)pWGInt.H5NI-C-B, BL21(DE3)pWGInf.H5N1-C-C, 20BL21(DE3)pWGInf.H5N1-C-D and

BL21(DE3)pWgzbphid bl dGdrverBidRaaitB hxppeEsiontand Wesiers BlottingoiRecombinant
Proteins (GST+Inf.H5N1-C-A, GST+Inf.H5N1-C-B, GST+Inf.H5N1-C-C, GST+Inf.H5N1-C-D and
GST+Inf.H5N @B &Eacmdmtoeorlmsiomtiandics fepyane dindB:5 abdi ol id e drinsereaned.LB medium
supplemented with 50 ig/m1 ampicillin at 37C. Preculture was cayried out until an Ogégf 0.6t0 0.8 at

600 nm was akAIEEI TP Ef EvadHen e she B&35RKG:a%8Yedion, followed by
fiongl shlonse T bagtetiah sals are salatin by SRNRLLOME Ladniaf the bacterial
,%D(?O rp '% the co acterial

culturing for add%
cell culture at 20 m for 2 minutes, an ected ells were suspended in 100 pl of

a buffer (10 mMchidstbiallatiitogdiy, @ deMcsadimuddptite shisfitSheTdbioluebay completely
disrupting the bacterial cells by sonication for 15 minutes. The resultant was used as a bacterial cell
samplé.J0052}&pifiorBent Girttie bpitterial Shmplenctlichef BitiBRISPbiymesitas satedBuffer (0.15
prepared by the well-known hybridoma method, and the method is also concretely
described in the Examples below. Further, the neutralizing activity against

influenza A virus can be investigated by the above method wherein a mixture of the

virus and a monoclonal antibody is allowed to act on cells to see if the cells are

[
£n

injured, which method is also concretely described in the Examples below. Further,
the analysis of the corresponding epitopes can be carried out by the above method
wherein various deletion mutants of H5 HA are prepared and their binding ability to
each monoclonal antibody is investigated, which method is also concretely described
in the Examples below.,
20 [06026]
The present invention also provides a method of immunoassay of HS subtype
influenza A virus, comprising measurement of H5 subtype influenza A virus in a
sample by immunoassay using antigen-antibody reaction of the above-described
monoclonal antibody or an antigen-binding fragment thereof of the present invention
25 with hemagglutinin of the H5 subtype influenza A virus. Inthe present invention,
the term “measurement” include detection, quantification and semi-quantification.

[0027]




M Tris-HC1 (pH 6.8), 6% SDS, 24% glycerol, 6 mM EDTA, 2% 2-mercaptoethanol, 0.03%
bromophenol blue) was added, and the resulting mixture was stirred sufficiently, followed by heat
treatment at I00C before being subjected to electroi)horesis. Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS- 2 OPAGE) was carried a éording to a conventional method using e-PAGEL,
12.5% gel concentration (trademark; manufactured by ATTO). Thereafter, the sample was transferred
to a PVDF membrane (manufactured by A110) and blocked with 1% BSA at 4C overnight. The
blocking solution wasvemed,iamshitasagmbiangvsesyashatovthiP BS dFeedrtirademark),
followed by adding the monoclonal antibodies 2526, 115 and 136 whose concentrations were adjusted -
to 2 ug/m1 andakoolinglthetifsslvtiorrieptigeedinding dircrasnp Bl fhe D PaRIG IBESTHY membrane
was washed sufficiently with PBS-Tween (trademark%éan subjected to a reaction with a 29
peroxidase-latiaRBeHTidHALS RfUNBIGTOIIR P58 ﬁS%fﬂH%‘ﬁ?%%?ﬂfod LSUPAS %Y by DAKO)

5000-fold diluéﬁ%y’v-’g%ﬁ%é@%i ! M?M%@&@Hﬂ&u@esgﬂﬁmpﬁ%ﬁ%% 9§ed to instant film

(manufacture r1to 15 minutes using ECL Western Blotting Detection System
(manufagtured by S8R eakhsRaRIR; acitncesid e deiasksignalhelhe regitsdsa glown in Fig.
5. The monoclonal antibodies 26, 115 and 136 reacted with the A and B fragments, but not reacted
with the C fragatehtridoped)hglywthesmonusienaliseitibo diey e imasuzidst 6 weie revealed to
recognize the region of 267 to 333aa. [0053] 103-7: Preparation of C-terminus Deletion Plasmids
Subsequently, BRORSEHEYMERMCSFIRES ARTHDGRIF IR GHFSHIBRIPEF IS ST RERARRALE HENL: CI

(41 to 333 an),,C2.{41 tq 322 C3 (41103 " Q; it .C6 (41 to
278 aa) and C‘}“iﬂ‘% B ?vé?é%m%ﬁ?%&%%%ﬁ%é%ﬁgégnﬁ@@ ﬁgogs‘iré%jﬁt %%g%(gﬂ?ied with PCR
Purification Kityl3panufasiures Pyn@ WEENiaachinse hedrpi thaBambisbet gitptesan insect cell
expression plasmid pBac-EGTs-6A (manufactured by Invitrogen; modified from pFastBacl vector ), to
prepareplasmigdsepBac|nfTHE Nt oErts pBastafHbNda 2y pBaimbiubhts@8apBacinfeH5N 1-C4,
pBacinf.H5NI-05, pBacinf.H5N1-C6 and pBacinf.H5N1-C7. Using these plasmids, E. coil DH10Bac for
Bacmid prepatdisyn Fotheastirafidrsnhiy e prapsieshapiRdran snateeerBupding Inf. H5NI -C2,
Bacmid1lnf.H5NI-C3, B%cmiqp-lnf.%gg& -C4,.Bac id-gn‘.ﬁSNl-OS Ba%mid-lr%ngrN%a%&and

- I

Bacmid-Inf. H5NASEPdagAP" e b S R e O as (i BiBR1C 1, Inf.HBN1-C2,

Inf.HSN1-C3, 25 nf HNG4 i1 fHrMLsBrkint. Ha G apd i HRkikib/dlso prodasiestion of insect
cells, Sf-21 (manufactured by Invitrogen) with each of the 7 types of Bacmid DNAs prepared in 3-7

was carried oukigpriepase lechinbinghig 30t ieisestsd @ ndkha@an&it C8HPIE4pP1-05, PI-C6 and Pl
-C7. Sf21 cells were infected with a part of each of these Pis and cultured at 27C for 4 days, followed

by collééting theventigre whisbrriaremtaysdbpaiRigateiraisboonesiotel i PMEL This was used as

the sample for Enzyme Linked Immunosorhent Assay (ELISA). 5[0055]  The monoclonal antibody
270 which rea@fg‘ﬁ%frﬁi’w 13%1%(?38{8 E%eé?gn?%‘ ?L%%ég ekt

aa was immobilized and used for ELISA.
That is, the mapes nal antibody 270 was diluted to a concentration of 2 pg/mL, and 50 pi of the
diluted monoclonal antibody was placed in each well of a microplate module (manufactured by Nunc),
10followed by incubafiefvag 4G erainight tenimmodisizne ihembeiddinnalmatiagdy. Subsequently, each
well was washed with PBS supplemented with 0.1% Tween 20 (trademark) (PBS-Tween (trademark)),
and 100 pl.. ofadaningers&onmgibysensii RS proirhrearpycamericd HkubBaeiRidusaed to the well,

followed by blocking at 37C for | hour. After, removi?%‘the blocjgin sotlgtign, 5&)/ (g)rl 01{ a biotinylated
15momoRional YRt SHYPdM1erarstaB RS R ARG B PERSHOR WAL AITEWed 10 proceed at 37C for

1 hour. After W&%@g@.ﬁaﬂﬁﬁg}%ﬁ%@@ EBSTyeRn fradematklizlAt-n LakaliBspaasphatase-labeled

streptavidin (manufacture AKO) 2,000-fold diluted with a reaction buffer was added to each well,

and the reactiqp was-alinwesradraceadtaé Stte iond. halsudlheieaftandhzvieliswerssafwashed

sufficiently with PBS-Tween (trademark), and 50 p.1 of p-nitrophenyl phosphate was added to each

well. The reaction efabealiowesiabrprocdedebenbbatieripedt asirerobioehmmbeddsHdstvthr a stop

solution was added to each well, followed by measuring the co}ori%%xgéﬁxabsorbanched{)at a wave
0

length of 405 ATIERRIRKAR if SPAABRISS SR B ROL0MR SPTHAL B &THEHSEB R EFATRIBOMY 26 has its
25epitope in the region;of AMiRR a¢P 2900 A80iithe morecianalAptingdy 115 has its

chemiluminescence labeling or the like. The virus antigen to be measured is

sandwiched between the immobilized antibody and the Jabeled antibody, and the




epitope in the region of amino acids 312 to 322; and the monoclonal antibody 136 has its epitope in
the region of amino acids 268 to 278. 31 [0056] [Table 2] Mutant 26 115 136 41-333 0.22 0.23 0.94
0.96 0.95 0.96 41-322 0.55 0.52 0.87 0.78 1.10 1.12 41-311 0.53 0.50 0.15 0.14 1.15 1.18 41-300
0.57 0.61 0.14 0.14 1.13 1.21 41-289 0.17 0.17 0.150.14

label bound. to the solid phase is measured. In cases where H5 subtype influenza A
virus is to be detected, detection of the label bound to the solid phase allows
detection of the virus. In cases where the virus is to be quantified, the label is
measured for standard samples of various different known amounts by the
5 immunoassay system and the correlation between the amount of the label and the

amount of the virus is plotted to prepare a calibration curve (standard curve). By
the same operation, the amount of the label of an unknown sample is then measured,
and the measured value is applied to the calibration curve to measure the virus
quantitatively. These sandwich immunoassays themselves are well-known.

10 [0029]

In the sandwich immunoassay of the present invention, 2 types of anti-H5 HA

monoclonal antibodies of the present invention which can be bound to a single H5
HA molecule at the same time are used. In this case, the immunoassay is preferably
carried out using 2 types out of the 3 types of monoclonal antibodies whose

15 corresponding epitopes exist in:
(1) the region of 41 to 60 aa and 312 to 322 aa;
(2) the region of 61 to 80 aa and 290 to 300 aa; and
(3) the region of 101 to 113 aa and 268 to 278 aa,
based on the amino acid sequence shown in SEQ ID NO:2, since, by this,

20 immunoassay which is excellent in the sensitivity and the specificity is possible.
[0030]

In cases where H5 subtype influenza A virus in a sample is to be quantified, a

sandwich immunoassay using wells of a microplate or beads as a solid phase, such as
ELISA, can be preferably used.  On the other hand, in cases where HS subtype

25 influenza A virus is to be detected rapidly and simply at clinical sites,
immunochromatography (often referred to as “immunochromato” for short) is

preferably used. Immunochromatography itself and devices (this may be




1.01 1.07 41-278 0.17 0.16 0.13 0.14 0.99 1.01 41-267 0.14 0.13 0.14 0.14 0.19 0.15 1-514 1.60 1.47
1.551.341.101.11 HBswt 0.130.130.17 0.13 0.12 0.14 Sf21 0.13 0.13 0.13 0.15 0.09 0.16 [0057]
5In summary, from 3-1 to 3-8, it is assumed that the monoclonal antibody 26 recognizes the regions of
61 to 88 an and 290 to 300 aa; the monoclonal antl]cﬁ)dy 115 recognizes the regions of 41 to 60 an and
312 to 322 an; and the monoclonal

10

15

20

25

hereinafter referred to as “immunochromatographic device™) used therefor are well-
known, and also concretely described in the Examples below.
[0031]

Briefly, lateral flow-based immunochromatography is carried out using &
device having, usually on a belt-like matrix comprising a porous material such as
nitrocellulose membrane, a detection zone on which a first anti-H5 HA monoclonal
antibody was immobilized, and a labeled reagent zone on which a labeled second
anti-H5 HA monoclonal antibody was spotted positioned in the upstream (upstream
with respect to the direction of the flow of the later-mentioned developer) of the
detection zone. Since the sample is added to the labeled reagent zone, and since it
is necessary for the labeled antibody to be discharged from the labeled reagent zone
and flow in the matrix, the labeled reagent zone is usually constituted by a porous
pad to which the labeled antibody was spotted. At the upstream end of the matrix, a
developer tank storing a developer is provided. The device usually further has: a
development confirmation section on which an anti-labeled antibody was
immobilized, for confirmation of whether or not development of the labeled antibody
occurred, in the downstream of the above detection zone; and a developer absorption
zone on which a porous absorption pad to absorb the developer flown to this zone is
provided, in the further downstream of the development confirmation section.
Further, in cases where the label is an enzyme label, a substrate zone on which the
substrate of the label enzyme was spotted is provided in the upstream of the labeled
reagent zone.

{0032]

In operation, the sample is added to the labeled reagent zone, and the
developer is applied to the upper end of the matrix by breaking the developer tank.
The developer flows to the downstream by capillary action of the matrix. When the

developer flows through the substrate zone, the substrate Is eluted into the developer,




antibody 136 recognizes the regions of 101 to 113 aa and 268 to 278 aa. That is, it is assumed that
these monoclonal antibodies recognize the spatial structure (see Fig. 103). [0058] Example 4 Assay of
Neutralizing Antibody Activity Whether or not the monoclonal antibodies IFH5-115, IFH5-136 and
IFH5-26 1 5have neutralizing activity against H5 su}(ﬁype influenza A viruses was tested. As the
influenza viruses, A/clk/Hokkaido/84/02(H5N3) and A/PR/8/34(HIN1) were used. A 2-fold dilution
series of each monoclonal antibody was prepared with Eagle's MEM, and 50 RI of each antibody

dilution was plageghinaQfnyelbririsrkashialihedJelidnalickaidalR410 (o N3yasd AEPR/8/34(HIN1)
was diluted such 20that 200 TCID50/251.tL was attained, and 25 RI of the virus dilution was added to

each 32 well denthipingabiesaihtitnghy il isbstedpromint concahtr ittotedrntihaly sghait). The resulting
mixture was incubated at room temperature for 1 hour (virus-antibody mixture), On the other hand, in a

48-well plate, MDER EEIRUREE S ISRy Surt briF EAGRE S RIBRPELASBIBHIERERS with 10% fetal calf
serum to °°“f'yu%réf%aﬂfelﬁﬁége%ﬂ%‘%ﬁb%% e enggvr\ﬁa%r(?é% t’f\é%% tE'}?oRJ.at‘%%%e‘é"%gFﬁﬂ‘ce with

Eagle's MEM, an 1. e above-described virus y mixture was added thereto, followed

by incubation ghi356: faridiomn SHbsRAERed SOk o EaelainMEM: SuRlRBeRadoNih 0.0005%

trypsin was added to each well, and culture was started at 35C in the presence of 5% carbon dioxide
gas. On day 3igfdhd emibsey Whetiierd-aotinatyceldijury Btke tieusivas infiiitedidsy neutralizing
antibody activity was investigated under the microscope to confirm whether or not the neutralizing

activity was exerdedifiedesstivnersedisrijamehilizetaniRadyds Peattirdduaeths ¥BHY Eion by virus

infection is observed. In cases where cel injur n urred. it can be 'l hat the monoclonal
antibody has r?é‘ﬁﬁ%’ﬁ"ﬁ% 8§ﬁ6ﬁ§° lﬁgins%ﬁwaer%%lﬁﬁi?i%%oggi an%%%& Brms o ggﬁ‘t%rglénf%%his
measurement gystem, a.weliophighaq aatibogas added wasiHsesbasiienirusiastivity control,
and chicken antiserum of A/duck/HoklcaidoNac-1/04 (SEQ ID NO:2) having neutralizing activity was
used asthe nejtralizing.aotinody, cantiohs the tesktasedts diecabavwhineTabBpeTable 6. 20[0060]

The chicken antiserum (obtained by immunization with A/duck/HoklcaidoNac-1/04 (SEQ ID NO:2))
used as the nenfleghzadapissapaentsiabinder fatpie ARt asHBeyddaviy WyarRdtized

A/dk/Hokkaido/84/02(H5N d A/PR/8/34(H1N1 to 64-fold diluti but th | |
antibodci)esatllzl—o%“-té%i&’ﬁof t%Ig? %@%‘i&r‘égé}-’éé’il%g%%@ B I%r?((jedl? Ir%%&é&%i%@%%% ]O[nTaabIe 3] 33
vius: AR B SNk TEARSOREH el TR AW Hapconcentraton

(jig/mL) 160 80
detection zone. Since the anti-labeled antibody is immobilized on the developer

15 confirmation section in the downstream of the detection zone, the labeled antibody is
immobilized on the developer confirmation section. In cases where the label is
detected on the developer confirmation section, it can be confirmed that the
developer has reached this section properly. The developer is absorbed to the
absorption pad in the further downstream of the developer confirmation section.

20 [0033]

The sample to be applied to the method of immunoassay of the present
invention is not restricted as long as whether or not H5 subtype influenza A virus is
contained in the sample is to be detected, and examples of the sample include, but are
not limited to, body fluids such as blood (including whole blood, plasma and serumy,

25 saliva and sputum; mucosal swabs; and swabs of tools and equipments.

[0034]

The present invention will now be described more concretely by way of




IFH5-115 + + + ++ ++ + 1FH5-136++ +++-4-+

10

20

25
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Examples. However, the present invention is not restricted to the Examples below.

EXAMPLES

{0035]

Reference Example 1

Preparation of a H5 Subtype Influenza A Virus (H5N1) Antigen for Immunization
and ELISA/Western Blotting (WB)

Chorioallantoic fluid derived from an embryonated egg infected with an
attenuated influenza virus strain A/duck/Hokkaido/Vac-1/04(H5N1) {GenBank
accession No.: AB259712; SEQ ID NOs:49 and 50) was subjected to
ultracentrifugation at 27000 rpm at 4°C for 1.5 hours, and the virus was recovered as
apeliet. The pellet was dissolved into PBS, followed by recovery of the virus-
containing fraction by sucrose gradient centrifugation. Ultracenirifugation was
carried out again to remove sucrose, thereby obtaining a purified virus solution.
The purified virus was inactivated with formalin or Triton X-100 (trademark) to be
used as an antigen for immunization and ELISA/WB. The formalin treatment was
carried out by adding formalin to the purified virus solution to a final concentration
of 0.2% and leaving the resulting mixture to stand at 4°C for I week, and the Triton
X-100 (trademark) treatment was carried out by adding 3 voiumes of cell extraction
buffer (0.05M Tris-HCI (pH8.0), 0.6 M KCl, 0.5% Triton X-100 (trademark)) to the
purified virus solution. Inactivation of the virus was confirmed by inoculating the
virus subjected to the inactivation treatment to an embryonated egg at 10 days of age
and culturing the egg for 2 days, followed by confirming that no HA titer was
detected by a hemagglutination (HA) test on choricallantoic fluid derived from an
embryonated egg infected with the virus.

[0036]

Reference Example 2
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Preparation of a HS Subtype Influenza A Virus (HSN1) Antigen for Confirmation of
Specificity (IF, WB)

The virus-infected Madin-Darby canine kidney (MDCK) cells (source of
supply: Hokkaido University) to be used for confirmation of the specificity of the
established antibody, and cell extract thereof were prepared as follows. For
preparation of the antibody for immunofiuorescence (IF), MDCK cells were cultured
on a chamber slide to obtain a full sheet of the cells, and each influenza virus was
optimally diluted with MEM supplemented with trypsin (serum-free) and inoculated
to the cells. The cells were then cultured in a CO; incubator at 35°C for 16 hours,
and the cultured cells were fixed with ﬁold acetone to provide a slide for IF for
conﬁrmation of the specificity.

[0037]

For preparation of the antigen for WB, MCDK cells were cultured in a petri
dish to obtain a full sheet of the cells, and serum-free MEM supplemented with
trypsin was added to a virus solution optimized in the same manner as in the
preparation of the antibody for IF, followed by culturing the cells at 35°C for 16
hours. Thereafter, cell lysis buffer was added to the petri dish to lyse the cells, and
the resulting lysate was centrifuged at 14000 rpm for 5 minutes, to obtain the
supernatant as the antigen for WB for confirmation of the specificity.

[0038]

Example 1

Establishment of Monoclonal Antibodies Specific to Influenza A Virus (HS)
Hemagglutinin

The monoclonal antibodies were prepared by immunizing mice with the
purified inactivated influenza virus A/duck/Hokkaido/Vac-1/04(H5NT) prepared in
Reference Example 1, followed by fusing lymphocytes derived from hind limbs of

the mice and myeloma cells. That is, BALB/C mice were first immunized in their




[0062] 5[Table 4] Virus: A/IPR/8/34(H1NI) 101'2 TCID50/25uL(well) CPE Antibody Antibody
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footpads with the purified inactivated influenza virus A/duck/Hokkaido/Vac-
1/04(H5N1) emulsified with Freund's complete adjuvant in an amount of 50 to 100
pg/mouse, and 2 to 3 weeks later, the mice were subjected to second immunization
with the purified inactivated influenza virus A/duck/Hokkaido/Vac-1/04(H5N1)
antigen which is adjuvant-free in an amount of 50 to 100 pg/mouse. The antibody
titer was confirmed by solid-phase ELISA using a 96-well ELISA plate coated with
Triton X 100-treated purified influenza virus A/duck/Hokkaido/Vac-1/04(H5N1), and
by WR with the same antigen. Mice in which increase in the antibody titer was
confirmed were imrnunized in their footpads with the purified inactivated influenza
virus A/duck/Hokkaido/Vac-1/04(H5N1) in an amount of 25 to 50 pug/mouse, and 3
to 4 days later, lymphocytes were prepared from lymph nodes of hinder limbs of the
mice. Mouse myeloma cells (P3U1) preliminarily cultured in RPMI-1640 medium
were mixed with spleen cells at ratios of 1:2 to 1:5, and cell fusion was carried out
using polyethylene glycol (PEG; manufactured by Boehringer). The fused cells
were suspended in HAT medium and aliquoted to a 96-well culture plate, followed
by culturing the cells in a CO; incubator at 37°C.

[0039]

Screening of the produced antibodies was carried out by the above-described
solid-phase ELISA. That is, the Triton X-100 (trademark)-treated purified
influenza virus A/duck/Hokkaido/Vac-1/04(15N1) antigen was aliquoted to a 96~
well ELISA plate (manufactured by Nunc) at a concentration of 1 ug/ml in a volume
of 50 pl/well, and left to stand at 4°C overnight to allow its adsorption. The wells
were blocked with 1% skim milk and washed 3 times with washing buffer (PBS
supplemented with 0.05% Tween 20), followed by adding 50 pl of the culture
supernatant from the plate in which the cell fusion was carried out, and allowing the
reaction to proceed at 37°C for | hour. After washing the wells 3 times with

washing buffer in the same manner, a POD-labeled anti-mouse immunoglobulin
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antibody (manufactured by DACO) was added, followed by allowing the reaction to
proceed at 37°C for 1 hour.  After washing the wells 4 times with washing buffer,
the substrate ABTS was added, followed by selecting the wells in which coloring
was observed. Subsequently, the cells in the selected wells were transferred to a
48-well or 24-well culture plate and cultured in a CO2 incubator at 37°C, followed
by confirming their reactivity with hemagglutinin by WB.  The WB was carried
out according to a conventional method using a membrane prepared by subjecting
the Triton X-100 (trademark)-treated purified influenza virus A/duck/Hokkaido/Vac-
1/04(H5N1) antigen to SDS-PAGE, followed by transferring it to a nitrocellulose
membrane. The cells in the wells in which reactivity to hemagglutinin was
confirmed by WB were made into single clones by the limiting dilution method to
establish the various hybridomas described below which produce monocional
antibodies reactive with influenza (H5N1) hemagglutinin.

[0040]

In order to exclude clones having cross-reactivity with épitopes, competing
monoclonal antibodies were first excluded by an inhibition test, and only monoclonal
antibodies that are not competitive with one another were selected. More
particularly, this inhibition test was carried out as follows. A 96-well ELISA plate
to which purified influenza virus was adsorbed was prepared in the same manner as
in the screening of the Mabs, and a Mab for inhibition at a several-fold higher
concentration and an equal amount of an alkaline phosphatase-labeled Mab were
added to each well at the same time, followed by allowing the reaction to proceed at
37°C for 1 hour. Afier washing, the substrate pNPP was added, and whether the
reaction of the labeled Mab with the solid phase was inhibited by each Mab was
confirmed. Selected 14 types of monoclonal antibodies were used in various
combinations as the solid phase antibody and the labeled antibody for the later-

mentioned immunochromatographic device which was actually prepared by the late-
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mentioned method.  Using the prepared immunochromatographic device, influenza
A virus in a sample was actually detected, and 3 types of monoclonal antibodies
IFH5-115, IFH5-136 and IFH5-26 showing excellent sensitivities and specificities
(absence of cross-reaction with other HA subtypes, as mentioned later), and 3 types
5 of hybridomas IFH5-115, IFH5-136 and [FHS-26 producing them were established

(the monoclonal antibodies IFH5-115, [FH5-136 and IFH5-26 may be hereinafter
referred to as the monoclonal antibody 115 (or Mab 115), monoclonal antibody 136
{or Mab 136) and monoclonal antibody 26 (or Mab 26), respectively). These
monoclonal antibodies did not have neutralizing activity against influenza A virus, as

10 mentioned later.
[0041]
Example 2
Confirmation of the Reaction Specificities of the Monoclonal Antibodies by IF and
WB

15 The IF was carried out as follows. That is, to the slide for IF for
confirmation of the specificity which was prepared in Reference Example 2, the
culture supernatant for each monoclonal antibody or ascites (diluted with 1% BSA in
PBST) was added, and the reaction was allowed to proceed for I hour at room
temperature. The resultant was washed with PBS and allowed to react with a

20 fluorescent dye-labeled anti-mouse IgG (1000-fold diluted with 1% BSA in PBST) at
room temperature for 30 minutes. This was followed by washing with PBS,
mounting in glycerol and observation under a fluorescence microscope. WB was
carried out using the antigen prepared in Reference Example 2 according to a
conventional method.

25 [0042]

The monoclonal antibodies IFH5-115, IFH5-136 and IFH5-26 were

confirmed in either assay to be reactive with attenuated H5N1 influenza HA, but the
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results on the reactivities against HAs of other substrains and virulent HSN1 were
different between the assays. Therefore, the actual assay system (EL) was used for
confirmation of these.
[0043]
Example 3
Analysis of the Corresponding Epitopes of the Anti-influenza HSN1 Virus
Monoclonal Antibodies
3-1: Preparation of N-terminus Deletion Plasmids

In order to determine the recognition sites of Mab 26, 115 and 136 in the N-
terminus side, HA of the influenza H5N1 strain A/duck/Hokkaido/Vac-1/04(H5N1)
(SEQ ID NO:2) consisting of 564 amino acids was subjected to PCR to amplify 6
types of fragments: 1 to 564 aa (A fragment), 1 to 514 aa (B fragment), 21 to 514 aa
(C fragment), 101 to 500 aa (D fragment), 151 to 500 aa (E fragment), and 201 to
500 aa (F fragment). A BamHI or Xbal site had been preliminarily added to each
primer. Each amplified fragment was purified with PCR Purification Kit
manufactured by QIAGEN and inserted into the BamHI-Xbal site in an expression
plasmid pWG6A which was prepared by incorporating GST into the Ndel-EcoRI site
in an expression plasmid pW6A, to prepare the plasmids pWGInf HSN1-N-A,
pWGInf HSN1-N-B, pWGInf H5N1-N-C, pWGInf. HSN1-N-D, pWGInf H5N1 -N-E
and pWGInf HSN1-N-F. Using these plasmids, £. cofi BL21(DE3) {(supplied from
Brookhaven National Laboratory) was transformed to obtain ampicillin-resistant £.
coli transformants BL21(DE3)pWGInf H5N1-N-A, BL21{DE3)pWGInf.H5N1-N-B,
BL21(DE3)pWGInf.H5N1-N-C, BL21(DE3)pWGInf.H5N1-N-IJ,
BL21(DE3)pWGInf. HSN1-N-E and BL21(DE3)pWGInf. HSNI-N-F.
[0044]
3-2 Expression and Western Blotting of Recombinant Proteins (GST+Inf H5N1-N-A,
GST-+nf.H5N1-N-B, GST+Inf. H5N1-N-C, GST+Inf. H5N1-N-D, GST+Inf. H5N1-
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N-E and GST+Inf.H5NI-N-F)

Each of the transformants prepared in 3-1 was cultured in 2 ml of LB medium
supplemented with 50 pg/ml ampicillin at 37°C.  Preculture was carried out until an
OD of 0.6 to 0.8 at 600 nm was attained, and 1 mM IPTG was then added to the
culture to induce expression, followed by culturing for additional 3 hours. The
bacterial cells were collected by centrifuging 1.5 ml of the bacterial cell culture at
5,000 rpm for 2 minutes, and the collected bacterial cells were suspended in 100 pl
of a buffer (10 mM Tris-HCI (pH 8.0), 0.1 M sodium chloride, 1 mM EDTA),
followed by completely disrupting the bacterial cells by sonication for 15 minutes.
The resultant was used as a bacterial cell sample.

[0045]

To § pl of the bacterial sample, 4 ul of 3x SDS polyacrylamide buffer (0.15
M Tris-HCI (pH 6.8), 6% SDS, 24% glycerol, 6 mM EDTA, 2% 2-mercaptoethanol,
0.03% bromophenol blue) was added, and the resulting mixture was stirred
sufficiently, followed by heat treatment at 100°C before being subjected to
electrophoresis.  Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE) was carried according to a conventional method using e-PAGEL, 12.5% gel
concentration (trademark; manufactured by ATTO). Thereafier, the sample was
transferred to a PVDF membrane (manufactured by ATTO) and blocked with 1%
BSA at 4°C overnight. The blocking solution was removed, and the membrane was
washed with PBS-Tween (trademark), followed by adding the monoclonal antibodies
26, 115 and 136 whose concentrations were adjusted to 2 pg/ml and allowing the
reaction to proceed at room temperature for 60 minutes. The membrane was
washed sufficiently with PBS-Tween (trademark) and subjected to a reaction with a
peroxidase-labeled anti-mouse immunoglobulin rabbit polyclonal antibody
(manufactured by DAKO) 5000-fold diluted with a reaction buffer. After washing,

the membrane was exposed to instant film (manufactured by FUJIFILM) for 1 to 15




_ +4 [0065] Example 5Preparation of the Influenza A 115 Immunoassay (Immunochromatography)
Device 1 10As shown in Fig. 6, at the position 15 mm distant from the end of the developer-absorption
zone 5-side of a matrix 2 which is a nitrocellulose membrane having a width of 5 mm and a length of
50 mm (manufactured by Millipore), 0.7 p.l of an aqueous solution containing an anti-influenza A
H5-specific antibody (IFH5- 26) was spotted, and the spot was dried, thereby preparing a detection
zone 6. 1 5Further, at the position 12 mm distant from the end of the developer-absorption zone 5-side
of the matrix 2mantiealisilipeEphiodatasklamtigdokiqrabhByweas Spettefdsamet the SBot was dried,
thereby preparing a development confirmation section 10, Subsec&uently 5 pl of an alkaline

phosphatase-|Hsalidgasn fierhsisneasAraogdriestisigmtibody WrksH Wééeﬁhﬂiﬂ&é’d% fhbeling IFH5-115
o e e TR mRREs Ay et SRR Rob A CREliaR O i et and e

spot was dried, reagent zone comprising an enzyme labeling reagent pad

4. 10066] Sin adevelopetRadsd BAhIgalS-traMAct=iaE indalyiBesnbaiei(B&GEPA, was spotted

as a substrate in the form of a line having a width of 6 0 mm on a filter paper having a width of 6 mm

and length of 20) sad Dafugacitsctbydditnose wandhthé Spghwas diechrtinpieptke a substrate zone
7. The matrix 2, the developer pad 3, the enzyme labeling reagent pad 4 and an absorption pad 5

(filter 10paperwpneripralwittbodiss Harnsnih and thermaneriated satibedi URR pEI B HAdatman)) were
immobilized in a plasti¢ case havin evelgper tank 11, to produce the influenza A 1-15
immunoassaytﬁéeﬁf’@rfzﬁfgﬁvﬁﬁoﬁi%@gtﬁrj(g?(g a7 ﬁ?%gl gtﬁsﬁf%@?&ﬁ‘éeﬁpé HeWifluenza A H5

Immunoassay jggyise 2 In the same manner as shown in Fig. 6 in Example 5, at the position 15

mm distant from the end of the developer-absorption zone 5-side of a matrix 2 which is a nitrocellulose

membrane hawing Brapidthien dmincanthasiBeiitioal3amids (manufactured by Millipore), 0.7 jid of an
agueous solution containing an anti- 2 Oinfluenza A H5-specific antibody (IFH5-136) was spotted, and

the spatiwas dried, tifasbgusrshasherardersoors 2be Wmtﬁéd %ﬁ%ﬁﬁ@fﬁ(ﬁi%ﬁp Privh distant from
e e o e R AT 10040 e IR 2 Ak Bl anibe
i iy 300 g s b e it i
jig/m1) was spaiteghpidhe mplifiednoriR SpBhaas@iicdd theselemprapatrngeal hrlPAR36
Purification Kit manufactured by QIAGEN and inserted into the BamHI-Xbal site in
15 an insect cell expression plasmid pBac-EGTs-6A (manufactured by Invitrogen;
modified from pFastBacl vector ), to prepare plasmids pBacInf. HSN1-N1,
pBacInf H5N1-N2, pBacInf H5N1-N3, pBacInf. HSN1-N4, pBacInf. H5N1-N3,
pBacInf. HSN1-N6, pBacInf H5N1-N7 and pBacInf. HSN1-N8. Using these
plasmids, E. coli DH10Bac for Bacmid preparation was transformed, to prepare
20 Bacmid-Inf. H5N1-N1, Bacmid-Inf HSN1-N2, Bacmid-Inf. HH5N1-N3, Bacmid-
Inf HSN1-N4, Bacmid-Inf.H5N1-N35, Bacmid-Inf. H5N1-N6, Bacmid-Inf. HSN1-N7
and Bacmid-Inf HSN1-N§,
[0047]
3-4 Expression of Recombinant Proteins (Inf. HSN1-N1, Inf HSN1-N2, [nf HSN1-N3,
25 Tnf H5N1-N4, Inf HSN1-N35, Inf H5N1-N6, Inf HSNI-N7 and Inf HSN1-N8)

Transfection of insect cells, Sf-21 (manufactured by Invitrogen), with each of

the 8 types of Bacmid DNAs prepared in 3-3 was carried out to prepare recombinant




reagent zone comprising an enzyme labeling reagent pad 4. [0068] Further, in the same manner as in
Example 5, the substrate was spotted and dried to prepare a developer pad 3, which was then
immobilized, together with the 5matrix 2, the enzy g labeling reagent pad 4 and the absorption pad 5,
in a plastic case having a developer tank 11, to produce the influenza A H5 immunoassay device 2
similar to the device shown in Figs. 6 and 7. [0069] Example 7 10Preparation of the Influenza A H5
Immunoassay Device 3 In the same manner as shown in Fig. 6 in Example 5, at the position 15
mm distant fromirtises o, e d2\BlePar RbabrRibAN Zoh- BB e- B anddtit B whighlisedsitrocellulose

membrane having a width of 5 mm and a length of 50 mm (manuiﬁactur%d ?gp}\gﬂggore), 0.7 p.1 ofan
aqueous solutiBFEsHes ShyEhapmt ofs PESARH S 209 HETah 8hSdy-(RFBP38) was spotted, and
the spot was dgied, thereby preparing a detection zone 6. Furth it distant from
the end of the %@8&8‘5@?5@’2%‘%‘5% r{:h%c?hle ?sﬁﬁ%eg%ﬁqﬁ‘gtg?é%ﬁ%%ﬁ%ﬁﬁ%é@ﬁ\ p ﬁo):ggra?atase antibody

(rabbit) was spgifgshandrifiesRaliadssdre s iierebymIreparing a development confirmation section
10. Subsequently, 5 pl of an alkaline 20phosphatase-labeled anti-influenza A H5-specific antibody

which was profiidéd by labeling IFH5-26 antibody with alkaline phosphatase (ALP- IFH5-26, 10
pg/m1) was spotted on the matrix, and the sggt was dried, therehy preparing a labeled reagent zone

comprising an enzyn@%ﬁéﬁﬁ@?&%"éﬁﬁi{bﬁ% foshishostetnEr ‘ihetﬂ@_@ﬁrﬁ%%ﬁg’}ﬂ’éf’g&ﬂ_I_Example 5,
the substrate wa 0%ootted an(ﬂ)lqlrég &'{g Cfreée%??{& %B&\‘/&Iopﬁ{ P:asd ¢ evﬁv@ghcw%[g}gﬁ é%g.glllzed,

together with e Mathie IHhe enzyme aB ng reagent pada4 and the absorption pad 5, in a plastic 37

case having a devalRRES 139kddciRiniadroethe/ influgny s s vpreassRYdisyiae 3 similar to the
device shown in Figs. 6 and 7. [0071] Example 8 5Assay of Each Subtype of Influenza A with the

Immunoassay daabiedsvla? magtdiksiey theliofluernzsflditbnmmimlereassdyctimahbndthramatography)
devices 1, 2 and 3 (measurement devices of the present invention) produced in Examples 5, 6 and 7,

and vatidus infiokeedbyinesuingse Ssneprasiahidednaehilgsdbrigaedrirkiiedioassay devices

against the inflyenza A vjrus subtype (HI-15) were t d. 10As each inf za A virus, subtype
sample, chorio lﬁléﬁ?f&}?‘ﬁhrf%ﬁc}g%ﬂh y&&%ﬁ\#ﬂ%{%ﬁ%ﬁ ﬁe i%%e\gvgégﬁ?gw%@v‘%efﬁzgd, which
chorioalanole il wae AFaned s culg epchal e [ 2 bpioReler gl ecovering the

chorioallantoic fluid (se€ Table 4). Each chorioallantoic fluid was 10-fold diluted with a sample diluent

(Iris buffer (pHB L) coriainid g adslidastant) PERWES tiddef ihehd Sdiljtionovad badkakmgaample
spotting zone 8. A pushing area 12 provided in a deformable member was then pushed down to be

deformed, the@B{ ifgel ey withfepiofscion the Heskiasgahtse.fretnbpRitHered, the developer
pad 3 into the develgper tank 11 tQ supply the develgpe ?Péth developer pad,3 to start the
measutément. RRGEN T ABHRO B ?’tllu%gs?ﬁrltféf‘ﬁ% ‘ﬁ%ﬁ{g e’nﬁ:acfé\?D S %gélllﬁ S Bthe developer
was confimed iy colofing e shiect ISRISTIAANESLE: A0 CQlRHNEa! thedetection zone 6 was
visually observed. The results are shown in Table 7.t was confirmed that all of the immunoassay
devices specifigalisietegtshainfugrama pliodpHdb subbabal aadpareidiat(reaatiuenwiihihe other
subtypes (HI to 4 and H6 to 15) of influenza A virus. 25[0072] 38 000 tr, t--
DAKO) 2,000-fold diluted with a reaction buffer was added to each well, and the
reaction was allowed to proceed at 37°C for 1 hour. Thereafter, the wells were
20 washed sufficiently with PRS-Tween (trademark), and 50 pl of p-nitrophenyl
phosphate was added to each well.  The reaction was allowed to proceed at room
temperature for 30 minutes, and 50 pl of a stop solution was added to each well,
followed by measuring the coloring level (absorbance) at a wave length of 405 nm.
As shown in Table 1, it can be assumed that the monoclonal antibody 26 has its
25 epitope in the region of amino acids 61 to 80; the monoclonal antibody 115 has its

epitope in the region of amino acids 41 to 60; and the monoclonal antibody 136 has

its epitope in the region of amino acids 101 to 113.
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[0049]
[Tabie 1]
26 115 | 136
21-400 1.98 1.89 (.68 0.67 [.48 1.39
41-100 1.94 1.88 (.84 0.64 1.54 1.50
61-400 1.92 1.93 0.29 0.28 1.21 1.20
81-400 0.15 0.15 0.30 0.27 0.78 0.74
101-400 0.15 0.16 0.28 0.27 0.57 0.50
114-400 0.16 0.16 0.30 0.29 0.16 0.17
127-400 0.16 0.16 0.28 0.29 0.17 0.17
139-400 0.15 0.15 0.28 0.29 0.i6 0.16
1-514 1.00 .70 1.10 0.87 1.38 1.44
HBs wt 0.14 .13 0.24 0.26 0.14 0.14
control 0.13 0.13 0.26 0.26 0.14 0.15
[0050]
5 3-5 Preparation of C-terminus Deletion Plasmids

In order to determine the recognition sites of Mab 26, 115 and 136 in the C-

terminus side, HA of the influenza H5N1 strain A/duck/Hokkaido/Vac-1/04(HSN1)
(SEQ ID NO:2) consisting of 564 amino acids was subjected to PCR to amplify 5
types of fragments: 21 to 400 aa (A fragment), 21 to 333 aa (B fragment), 21 to 266

10 aa (C fragment), 21 to 200 aa (D fragiment), and 21 to 133 aa (E fragment). A
BamH1 or Xbal site had been preliminarily added to each primer. Each amplified
fragment was purified with PCR Purification Kit manufactured by QIAGEN and
inserted into the BamHI-Xbal site in an expression plasmid pWG6A which was
prepared by incorporé,ting GST into the Ndel-EcoRI site in an expression plasoid

15 pW6A, to prepare the plasmids pWGInf.H5N1-C-A, pWGInf. H5N1-C-B,
pWGInf.H5N1-C-C, pWGInf. HSN1-C-D and pWGInf H5SN1-C-E.  Using these, E.
coli BL21(DE3) (supplied from Brookhaven National Laboratory) was transformed
to obtain ampicillin-resistant E. coli transformants BL21(DE3)pWGInfHSN1-C-A,
BL21(DE3)pWGInf H5SN1-C-B, BL21 (DE.’&ijGInf.HSNI -C-C,

20 BL21(DE3)pWGInf. H5N1-C-D and BL2I{DE3)pWGInf HSN1-C-E.
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3-6 Expression and Western Blotting of Recombinant Proteins (GST+Inf. H5N1-C-A,
GST+InfHSN1-C-B, GST+HInf. H5N1-C-C, GST+Inf H5N1-C-D and
- GST+Inf H5N1-C-E)
5 Each of the transformants prepared in 3-5 was cultured in 2 ml of LB medium
supplemented with 50 pg/m] ampicillin at 37°C.  Preculture was carried out until an
OD of 0.6 to 0.8 at 600 nm was attained, and 1 mM [PTG was then added to the
culture to induce expression, followed by culturing for additional 3 hours. The
bacterial cells were collected by centrifuging 1.5 ml of the bacierial cell culture at
10 5,000 rpm for 2 minutes, and the collected bacterial cells were suspended in 100 pl
of a buffer (10 mM Tris-HCI (pH 8.0), 0.1 M sodium chloride, | mM EDTA),
followed by completely disrupting the bacterial cells by sonication for 15 minutes.
The resultant was used as a bacterial cell sample.
f0052]
15 To 8 pl of the bacterial sample, 4 pl of 3x SDS polyacrylamide buffer (0.15
M Tris-HCl {pH 6.8), 6% SDS, 24% glycerol, 6 mM EDTA, 2% 2-mercaptoethanol,
0.03% bromopheno! blue) was added, and the resulting mixture was stirred
sufficiently, followed by heat treatment at 100°C before being subjected to
electrophoresis.  Sodium dodecy! sulfate-polyacrylamide gel electrophoresis (SDS-
20 PAGE) was carried according to a conventional method using e-PAGEL, 12.5% gel
concentration (trademark; manufactured by ATTO). Thereafter, the sample was
transferred to 2 PVDF membrane (manufactured by ATTO) and blocked with 1%
BSA at 4°C overnight. The blocking solution was removed, and the membrane was
washed with PBS-Tween (trademark), followed by adding the monoclonal antibodies
25 26, 115 and 136 whose concentrations were adjusted to 2 pg/ml and allowing the
reaction to proceed at room temperature for 60 minutes. The membrane was

washed sufficiently with PBS-Tween (trademark) and subjected to a reaction with a




- <<<<+-}<<<<<<< [0073] Further, the specificities and the detection sensitivities against
influenza A virus H5 substrains were tested. As each influenza A virus H5 substrain, 5chorioallantoic
fluid whose hemagglutination titer (HA titer) was krgjgévn was used, which chorioallantoic fluid was
obtained by culturing each virus in an embryonated €gg and recovering the chorioallantoic fluid (see
Table 7). Each chorioallantoic fluid was serially diluted with a sample diluent (Tris buffer (pH 8.0)
containing a surfactant), and 30 p.1 of each resulting dilution was added to the sample addition
10zone 8. Theppiwstilagedrdgled antbvidesk innthe defohwliibebiie iderlwad dhébogushed down to be

deformed, thereby i sertigﬁg with agro'ection 13 provided in the deformable member, the developer
pad 3 into the W%ﬁé‘fr W HAK QJSBWM fopeiths asacdendibier pfisnorathitghe

measurement ‘fi%%%%%%%ﬁae% gg{% gaems}gr{ a%{ e eﬁu%%p%gtkg%ﬁm%@ﬂﬁg Eﬁw §5eveloper was

. m .
confirmed by coloring 1 opment confirm Hion section detection

zone 6 was Vissially-9Rseiy ed1 The e iis-aigShenwnith FableSqEathdalratignsensitivity was
represented as the maximum dilution rate of each chorioallantoic fluid at which the virus was

detectable, wHilshaltvarioBilesSio i fhsi & Kadobletrr sagadly. dillitedeAlltofthehismmimbassay devices
detected the influenza A virus 1-15 substrains that were 20tested. [0074] 40 ttt CO OONCO 00 en en
H. er et- et H , &% Ro@spiqpylantrdietty 168 apé L3oracoirtith thod a0 OR-Gwments4b N ty 00 tn te

<ft Nen en c) Hn'g%% r%?:c%a %%%%%—Eélg}ngg P%{%()Ordfng ;, él% gigngc?oga?a%tﬂgogieos 26,115
and 136 were revealed to recognize the region of 267 to 333aa.
[0053]
10 3-7: Preparation of C-terminus Deletion Plasmids
Subsequently, shorter fragments of the amino acid fragment of 267 to 333 aa
of influenza HSN1: C1 (41 to 333 aa), C2 (41 to 322 aa), C3 (41 to 311 aa), C4 (41
to 300 aa), C5 (41 to 289 aa), C6 (41 to 278 aa) and C7 (41 to 267 aa) were amplified
by PCR. Each amplified fragment was purified with PCR Purification Kit
15 manufactured by QIAGEN and inserted into the BamHI-Xbal site in an insect cell
expression plasmid pBac-EGTs-6A (manufactured by Invitrogen; modified from
pFastBacl vector ), to prepare plasmids pBaclnf. H5N1-Cl, pBacInf H3N1-C2,
pBacInf.H5N1-C3, pBacInf.H5N1-C4, pBacInf. H5N1-C5, pBacInf H5N1-Cé and
pBacInf. H5N1-C7. Using these plasmids, E. coli DH10Bac for Bacmid preparation
20 was transformed, to prepare Bacmid-Inf H5N1-C1, Bacmid-Inf HSN1-C2, Bacmid-
Inf H5N1-C3, Bacmid-Inf H5N1-C4, Bacmid-Inf H5N1-C5, Bacmid-Inf H5N1-C6
and Bacmid-Inf HSN1-C7
[0054]
3-8 Expression of Recombinant Proteins (Inf. HSN1-C1, Inf HSN1.C2, Inf H5N1-C3,
25 Inf. H5N1-C4, Inf HSN1-C5, Inf.H5N1-C6 and Inf HSN1-C7)
Transfection of insect cells, $f-21 (manufactured by Invitrogen) with each of

the 7 types of Bacmid DNAs prepared in 3-7 was carried out to prepare recombinant
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viruses PI-Cl1, P1-C2, P1-C3, P1-C4, P1-C5, P1-C6 and P1-C7.  Sf21 cells were
infected with a part of each of these P1s and cultured at 27°C for 4 days, followed by
collecting the culture supernatant by centrifugation at 3000 rpm for 20 minutes.
This was used as the sample for Enzyme Linked Immunosorbent Assay (ELISA).
5 [0055]
The monoclonal antibody 270 which reacts with the amino acid region of 41

to 333 aa was immobilized and used for ELISA.  That is, the monoclonal antibody
270 was diluted to a concentration of 2 pg/mL, and 50 ul of the diluted monoclonal
antibody was placed in each well of a microplate module (manufactured by Nunc),

10 followed by incubation at 4°C overnight to immobilize the monoclonal antibody.
Subsequently, each well was washed with PBS supplemented with 0.1% Tween 20
(trademark) (PBS-Tween (trademark)), and 100 uL of 1% bovine serum albumin
(BSA) prepared by dilution with PBS was added to the well, followed by blocking at
37°C for 1 hour. After removing the blocking solution, 50 ul of a biotinylated

15 monoclonal antibody 26, 115 or 126 was added, and the reaction was allowed to
proceed at 37°C for | hour. After washing sufficiently with PBS-Tween
(trademark), 50 pl. of alkaline phosphatase-labeled streptavidin (manufactured by
DAKO) 2,000-fold diluted with a reaction buffer was added to each well, and the
reaction was allowed to proceed at 37°C for | hour. Thereafter, the wells were

20 washed sufficiently with PBS-Tween (trademark), and 50 pl of p-nitrophenyi
phosphate was added to each well.  The reaction was allowed to proceed at room
temperature for 30 minutes, and 50 ul of a stop solution was added to each well,
followed by measuring the coloring level (absorbance) at a wave length of 405 nm.
As shown in Table 2, it can be assumed that the monoclonal antibody 26 has its

25 epitope in the region of amino acids 290 to 300; the monoclonal antibody 115 has its
epitope in the region of amino acids 312 to 322; and the monoclonal antibody 136

has its epitope in the region of amino acids 268 to 278.
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[0056]

[Table 2]
Mutant 26 115 136
41-333 0.22 0.23 0.94 0.96 0.95 0.96
41-322 0.55 0.52 0.87 0.78 1.10 1.12
41-311 0.53 0.50 .15 0.14 1.15 1.18
41-300 0.57 0.61 0.14 0.14 1.13 1.21
41-289 0.17 ¢.17 0.15 0.14 1.01 1.07
41-278 0.17 (.16 0.13 0.14 0.99 1.01
41-267 0.14 0.13 0.14 0.14 0.19 .15
1-514 1.60 1.47 1.55 1.34 1.10 1.11
HBs wt 0.13 0.13 0.17 .13 0.12 .14
521 0.13 0.13 .13 0.15 0.09 0.16

[0057]

In summary, from 3-1 to 3-8, it is assumed that the monoclonal antibody 26
recognizes the regions of 61 to 88 aa and 290 to 300 aa; the monoclonal antibody
115 recognizes the regions of 41 to 60 aa and 312 to 322 aa; and the monoclonal
antibody 136 recognizes the regions of 101 to 113 aa and 268 t0 278 aa. That is, it
is assumed that these monoclonal antibodies recognize the spatial structure (see Fig.
3).

[0058]
Example 4
Assay of Neutralizing Antibody Activity

Whether or not the monoclonal antibodies IFH5-115, IFHS-136 and IFH5-26
have neutralizing activity against H5 subtype influenza A viruses was tested.  As
the influenza viruses, A/dk/Hokkaido/84/02(H5N3) and A/PR/8/34(HINT) were
used. A 2-fold dilution series of each monoclonal antibody was prepared with
Eagle's MEM, and 50 ul of each antibody dilution was placed in a 96-well plate.
Each of the A/dk/Hokkaido/84/02(H5N3) and A/PR/8/34(HIN1) was diluted such

that 200 TCIDse/25uL was attained, and 25 pl of the virus dilution was added to each
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well containing the antibody dilution (protein concentration: 0 to 160 ug/25 ul)
The resulting mixture was incubated at room temperature for 1 hour (virus-antibody
mixture). On the other hand, in a 48-well plate, MDCK cells were preliminarily
cultured in Eagle's MEM supplemented with 10% fetal calf serum to confluence, and
5 the culture supernatant was removed. The plate was washed once with Eagle's
MEM, and 75 pl of the above-described virus-antibody mixture was added thereto,
followed by incubation at 35°C for 1 hour. Subsequently, 150 ul of Eagle's MEM
supplemented with 0.0005% trypsin was added to each well, and culture was started
at 35°C in the presence of 5% carbon dioxide gas. On day 3 of the culture, whether
10 or not cell injury by the virus was inhibited by neutralizing antibody activity was
investigated under the microscope to confirm whether or not the neutralizing activity
was exerted. In cases where cell injury has occurred, cell rounding due to cell
fusion by virus infection is observed. In cases where cell injury has not occurred, it
can be judged that the monoclonal antibody has neutralizing activity against the virus.
15 [0059]
| In terms of controls for this measurement system, a well to which no antibody
was added was used as the virus activity control, and chicken antiserum of
Alduck/Hokkaido/Vac-1/04 (SEQ ID NO:2) having neutralizing activity was used as
the neutralizing antibody control.  The test results are shown in Table 3 to Table 6.
20 0060]

The chicken antiserum (obtained by immunization with
A/duck/Hokkaido/Vac-1/04 (SEQ ID NO:2)) used as the neutralizing antibody
control showed neutralizing antibody activity against A/dk/Hokkaido/84/02(H5N3)
and A/PR/8/34(H1N1) up to 64-fold dilution, but the monocional antibodies IFH5-

25 115, IFH5-136 and IFH5-26 showed no neutralizing activity.
[0061]
{Table 3]
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cAOtUst-4 01/4,40 < -a:,--t-- 41 [0075] Example 9 Preparation of the Immunoassay Device 4 for
Simultaneous Assay of Influenza A and Influenza 5 5As shown in Fig. 9, at the positions 16 mm
and 13.5 mm distant from the end of the developer-absorption zone 5-side of a matrix 2 which is a
nitrocellulose membrane having a width of 5 mm and a length of 50 mm (manufactured by Millipore),
0.7 ul each of aqueous solutions containing the anti-H5 subtype influenza A virus hemagglutinin
H5-specific antisdyARHE oS aHEadHANS S febehdE IDENAFuple+2IBnd an anti-influenza A virus
antibody (FVA2-11) (Literature: Gui-Rong BAllmprovement of a Rapid Diagnosis Kit to Detect Either
Influenza A or B Virus Infection. J.Vet.Med.Sci.68(1);1-6,2006), respectivelﬁgﬁas spotted, and the
spots were driielgl, tlgegety preparing detegticiboanesaa-ard 6ip/muyther, at the position 11 mm distant
from the end of the d e¢lopegpabsorptgan zone Hgideof the 1 Satrpg 2, gn ang-alkaline phosphatase
antibody (rabbit) was spotted, and the spot Was dried, thereby preparting a development confirmation
section 10. Subsequent|y, 5pi of a mixgd aé\aeoys sofutior] of the atkatire phogphatase-labeled
anti-influenza |AN#ub!antibody (5 fgfmt) produced-im ReferenceExamptert-and-amalkaline
phosphatase-labeled a ti-i..fiuuua A E?_'S-a !::L,iﬁ\_.,'_ afti uody+(AL“ H- H+115 10-20i-g/mL)) was spotted
on the matrix,rafndcthe-spot Was dried; Jtrhere y-prepat ent zo emprising an
enzyme labeling reagent-pad-4-[0046}-On-a-filter-pape

- URg-£ length of 20 mm
(manufactured ey Milipere), 100 jig-of 5-bramo-4-chidro-3indol

’ y1 pHRosphate (BCIP) was spotted 25as
a substrate in|the form of alihe havinga width of'6.0.im . #nd the sfot was dried, té prepare a
developer pad.3. The matrix™2, the developer pa#l 3. the erizyme labéling reagént pad 4 and an
absorption pad 5 (filter paper of 10 mnt width, 15 mm; 42 tength and-| mm thickness (manufactured by
Whatman)) Wal’ﬁ.' I é)t ilized in a plastic case havingla dewveloper tank 11, to produce the
simultaneous|immunoassay-gevige 4 fer influenza A virus and influenza A H5 wirus shown in Fig. 10
and Fig. 8. [0077] SExample+10 Assay+otf Each Subtype ofdnfluenza+A with the-Simultaneous
Immunoassay Device 4 To the sample addition zoné 8 0f the simultaneous immunoassay device 4
(immunoassay device according to the present invention) for influenza A virus and A H5 virus
prepared in E e 9, 30 L each of the samples of influenza A virus 10 subtypes described in Tables
7 and 8 (Tris buffer (pH 8.0) containing a surfactant was used as the sample diluent) was added, and
the pushing afgansl24jrovided in the deformable member was then pushed down to be deformed,
thereby inserting, with the projection 13 provided in the deformable member, the developer pad 3 into
the developer Yani: INER(§ipHHIY Hel&1d gértiastheuéveidiber pad 3 to start the 15measurement.
Fifteen minutes after the start of the measurement, development of the develgﬁ, r was confirmed by
coloring of the development confirmation section 10, and coloring of the dete zones 6a and 6b

was visually g bggé\ég% 0078] Antibody concentration (pug/mL)
160 30 40 20 10 6
+ + + + + +
+ + + + + .
IFHS5-115
- + + + + +
+ + + + + +
+ + + + + +
+ + + + + +
IFH5-136 " . n " " -
+ + + + + +
+ + + + + +
+ + + + + +
IFH5-26 " " n " ¥ T
+ + + + + +
[0063]

10 [Table 5]




As a result of testing of the influenza A subtypes HI to H15 using 20chorioallantoic fluid obtained by
culture with embryonated eggs, coloring of the both 6a and 6b lines in the detection zone was
observed for the H5 strain, and the strains other th
strains, showed coloring of only the 6b line (line for detection of the entire A type) in the detection
zone. With uninfected chorioallantoic fluid, no coloration was detected in the 6a and 6b lines in 25the
detection zone. 43 CLAIMS 1. An anti-H5 subtype influenza A virus hemagglutinin monoclonal
antibody or an antigen-binding fragment thereof which undergoes antigen-antibody&&&ction with

H5, that is, the HI to H4 and the H6 to 1-115

receptor subd

not have neut
antigen-bindln
subtypes and H
of 41 to 60 aala

hemaplutinin of 1145 sybiyRag Influenza A kusomegesg@gﬂgesg&g}gm@@’mm;t in the
pmain (exciuding © -t@rmfnahre‘ [} [nvreé)r OHI%IS[ ngjé)l &nu |ulﬁ,|u'>‘5%!|u which does
aIIZIn aC[IVIIy agamstsaid-nftgenza Aviras;-wherein-saijd-mon x,|¥|| I ai‘.tib dy or an
is~suystantiaity noferess regcti e 'fv'it. hemagg'u ins-eHHI to H4
4 ém esr-ang-wherei-sail cgrreﬁspgndng_epi;top_c exists-ig: (‘i)t e regions
§ '§ ; (2) the regions of 61 to.80.aa.and 290 ta 300 é{h; or f\"?) he regions
a ::mrl QRR to 278laa; based om the amino acid sequence sfiown il SEQID NO:2. 2. A

of 101 to 113

method of immunoassay of H5 subtype influenza A virus, comprising measurement of H5 subtype
influenza A virus in a sample by immunoassay using antigen-antibody reaction of the monoclonal
antibody or an[@#iffen-binding fragment thereof according to claim 1 with hemagglutinin of the H5
subtype influenza A virus. 3. The method according to claim 2, carried out by a sandwich

immunoassay
according
antigen- |nd|r

[fahlg

g fragment thereo

types of the monoclonal antibody and/or an antigen-binding fragment thereof
to any one of claims 1 or 2, said 2 types of the monoclonal antibody and/

being capable of binding at the same time to a single’ hemagglutinin

molecule of H
types out of th
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the antigen-binding fragment thereof being capable of binding at the same time to hemagglutinin of HS
%yvirus. 7. The kit according to claim 6, wherein one of said 2 types of the
and/or the antigen-binding fragment thereof is immobilized on a solid phase and

subtype influe
monoclonal a

the other is Ia@:;\(lﬁg R-sThe kit

|mmunochromatography PF

gh

S5HIDBHR Gldinka MNRECIR SRS
87 ST25.txt SEQUENCE LISTING <1

phase is a solid phase for
0> Fujirebio Inc., et al. <120>

Anti-H5 subtygerinifiie aehemagghytimeavierioclonal antibody <130> PF387-PCT <160> 50 <170>

Patentln version 3.1 <210> 1 <211> 1732 <212> DNA <213> Influenza A virus <220> <221> CDS
<22251Q5)..(1709) As shown in Fig. 6, at the position 15 mm distant from: the end of the

developer-absorption zone 5-side of a matrix 2 which is a nitrocellulose membrane

having a width of 5 mm and a length of 50 mm (manufactured by Millipore), 0.7 pl

of an aqueous solution containing an anti-influenza A H5-specific antibody (IFH5-

26) was spotted, and the spot was dried, thereby preparing a detection zone 6.

15

Further, at the position 12 mm distant from the end of the developer-absorption zone

5-side of the matrix 2, anti-alkaline phosphatase antibody (rabbit) was spotted, and

the spot was dried, thereby preparing a development confirmation section 10.

Subsequently, 5 ul of an alkaline phosphatase-labeled anti-influenza A H5-specific

antibody which was produced by labeling IFH5-115 antibody with alkaline




<223> <400> 1 tctaatctgt taaa atg gag aaa ata gta ctt ctt ttt gca ata gtc agt50 Met Glu Lys lle Val Leu
Leu Phe Ala lle Val Ser 1510 ctt gtc aaa agt gac caa att tgc att ggt tac cat gca aac aac tca98 Leu val
Lys Ser Asp Gin lle Cys lle Gly Tyr His Ala Asn Asrﬁs]er 152025 aca gag cag gtt gac aca ata atg gaa
aag aat gtt act gtc acg cat146 Thr Glu Gin Val Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His 303540
gcc caa gac ata ctg gaa aag aca cac aat ggg aag ctc tgc agt ctal94 Ala Gin Asp lle Leu Glu Lys Thr
His Asn Gly Lys Leu Cys Ser Leu 45505560 aat gga gtt aag cct ctc att ttg agg gat tgt agt gta gct gga
tgg242 Asn Glghgaphaissp (é LBuliE -4 AsimbyseS epotadAtn ttyiitn»6 570 T Gigoticagga aac ccc
atg tgt gat gaa ftc ¢tc aat gtg ccg gaa tgg290 Leu Leu Gly Asn Pro met Cys Asp Glu Phe Leu Asn Val
Pro Glu Trp 80%@@%?&8 RiSPgt g adrRelghisessgt v sampasscpergenatabelings Ser Tyr lle val
Glu Lys Asp Sgr.Pro, SN Gly Leu Cys Tyr Pro 95100105 ggg gat ttc aac gac tat gaa gag ctg aaa
cac ctg ttg agc agt aca386 Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr
110115120 aamoeé it gag aaa att caa atc atc ccc agg agt tct tgg tcc gat434 Asn His Phe Glu Lys lle
Gin lle lle Pro Arg Ser Ser Trp Ser Asp 125130135140 cat gat gcc tca tca gga gtg agc tcc gca tgt cca
tat aat dgg agg482 His AdevallpSanéér GBIy Nad SebSeroMacilysoPandylyAshosiafrg 145150155 tcc
tcc ttt ttc aga aak%ta gtg tgg ctc atc aaa aag aac aat gca530 Ser Ser Phe Phe Arg Asn Val Val Trp Leu

lle Lys Lys AstAdh)AY2S150116% £56 SBISTRYE g formrpd pliny haviad §&viity akhOnprnemaasn Thr Asn
Val Lot Trp iy e LA MRt R R Glcpad i (Hab HE8.G1Q B0 20 ce020 b
Millipore), and the spot was dried, to prepare a substrate zone 7. The matrix 2, the
developer pad 3, the enzyme labeling reagent pad 4 and an absorption pad 5 (filter

10 paper of 10 mm width, 15 mm length and 1 mm thickness (manufactured by
Whatman)) were immobilized in a plastic case having a developer tank 11, to
produce the influenza A HS immunoassay device 1 shown in Figs. 7 and 8.

[0067]
Example 6
15 Preparation of the Influenza A HS Immunoassay Device 2
In the same manner as shown in Fig. 6 in Example 5, at the position 15 mm
distant from the end of the developer-absorption zone 5-side of a matrix 2 which is a
nitrocellulose membrane having a width of 5 mm and a length of 50 mm
(manufactured by Millipore), 0.7 ul of an aqueous solution containing an anti-

20 influenza A H5-specific antibody (IFH5-136) was spotted, and the spot was dried7
thereby preparing a detection zone 6.  Further, at the position 12 mm distant from
the end of the developer-absorption zone 5-side of the matrix 2, anti-alkaline
phosphatase antibody (rabbit) was spotted, and the spot was dried, thereby preparing
a development confirmation section 10. Subsequently, 5 pl of an alkaline

25 phosphatase-labeled anti-influenza A H5-specific antibody which was produced by
labeling IFH5-115 antibody with alkaline phosphatase (ALP- IFH5-115, 10 pg/ml)

was spotted on the matrix, and the spot was dried, thereby preparing a labeled




190195200 aag ctc tat caa aac cca acc acc tat gtt tct gtt gga aca tca aca674 Lys Leu Tyr Gin Asn Pro
Thr Thr Tyr Val Ser Val Gly Thr Ser Thr 205210215220 ctg aac cag aga tcg gtc cca gaa ata gct acc
agg ccc aaa gta aat722 Leu Asn Gin Arg Ser Val Pro.Glu lle Ala Thr Arg Pro Lys Val Asn 225230235
ggg caa agt gga aga ata gag ttt ttc tgg aca atc tta aéé cca aat770 Gly Gin Ser Gly Arg lle Glu Phe Phe
Trp Thr lle Leu Lys Pro Asn 240245250 gat gcc atc aat ttc gag agt aat gga aat ttt att gct cca gaa
tat818 Asp Ala lle Asn Phe Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Tyr 255260265 gca tac aaa att

gcc aag aaa gEAga oacgsaraisaty anenaghe (astt e gantlpgd de Ala Lys Lys Gly Asp Ser Ala lle
Met Lys Ser Glﬁ 270275280 ttg gag tat ggt aac tgc aac acc aag tgt caa act cca atg ggt gca914 Leu Glu

Tyr Gly Asn C)L OR&h Thr Lys Cys Gin Thr Pro met Gly Ala 285290295300 ata aac tcc agc atg cca ttt

cac aac ata cac cct u&ggratrt1 g%gs%%% Ileaé%? Sselg er Met Pri PheDHis Asn lle H%Pro Leu Thr lle Gly
305310315 gaa tgc coe aga tac Gt Aag Ton Gaf aga A el ch GES US4 386 PBOERT 837 Pro Arg Tyr

val Lys Ser Aspridiad giupéal beu,Riantin 31y, 3A0329330,c10i0R A1t 1, ARG 203 9@ aca g2 gga
cta ttt ggg gcc atal058 Leu Arg Asn val Pro Gin Arg Glu Thr Arg Gly Leu Phe Gly Ala lle 335340345

gca ggcitc atageaglalggnigechbadng aiagein gRiciogkiige tidcptodlpa®ly Mhepledzlu Gly Gly Trp
Gin Gly Met val Asp Gly Trp Tyr 350355360 gga tac cac cat agc aac gag caa ggg agt gga tac gct gca
gac aaall54 & (g Hisvskipasians |l cin N e te [infiyenm RS ABmyRo3683 16318380 gag tce

act caa aag gca ata. gat gga atc. act.aat aag gtc aac tcal202 Glu Ser Thr Gin Lys Ala lle Asp Gly lle
Thr Asn Lys V(%E:S er1] tog‘gggaﬁiﬁ'ﬁ%@%ogfﬁl gfg%fc% éa’gg aac act cag ttt gag gcc gtt gga aag gaa

ttt1250 lle lle /i@@(;b s Met Asn Thr Gin Phe Glu Ala Val Gly Lys Glu Phe 400405410 aat aac tta gaa
agg agg ata gag aat ttg aac aag aaa atg gaa gac1298
Example 7

10 Preparation of the Influenza A HS Immunoassay Device 3
In the same manner as shown in Fig. 6 in Example 5, at the position 15 mm
distant from the end of the developer-absorption zone 5-side of a matrix 2 which is a
nitrocellulose membrane having a width of 5 mm and a length of 50 mm
(manufactured by Millipore), 0.7 pl of an aqueous solution containing an anti-

15 influenza A H5-specific antibody (IFHS5-136) was spotted, and the spot was dried,
thereby preparing a detection zone 6.  Further, at the position 12 mm distant from
the end of the developer-absorption zone 5-side of the matrix 2, an anti-alkaline
phosphatase antibody (rabbit) was spotted, and the spot was dried, thereby preparing
a development confirmation section 10.  Subsequently, 5 ul of an alkaline

20 phosphatase-labeled anti-influenza A HS5-specific antibody which was produced by
labeling IFH5-26 antibody with alkaline phosphatase (ALP- IFH5-26, 10 ug/ml) was
spotied on the matrix, and the spot was dried, thereby preparing a labeled reagent
zone comprising an enzyme labeling reagent pad 4.

[0070]

25 Further, in the same manner as in Exampie 5, the substrate was spotted and

dried to prepare a developer pad 3, which was then immobilized, together with the

matrix 2, the enzyme labeling reagent pad 4 and the absorption pad 5, in a plastic




Asn Asn Leu Glu Arg Arg lle Glu Asn Leu Asn Lys Lys Met Glu Asp 415420425 gga ttc cta gat gtc tgg
act tat aat gct gaa ctt ctg gtt ctc atg1346 Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu Val
Leu Met 430435440 PF387 ST25.txt Glu Asn Glu ’%‘99 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn
Leu 445450455460 tac gac aag gtt cga cta cag ctt agg gat aat gca aag gag ctg ggtl442 Tyr Asp Lys
val Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly 465470475 aat ggt tgt ttc gag ttc tat cac aaa tgt
gat gat gaa tgt atg gaal1490 Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asp Glu Cys met Glu

480485490 agtagtdhagagpadgygepogink jhctarabycty taflicagnd YaggoabbdsSetevreArg Asn Gly
Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala 495500505 aga cta aac aga gag gaa ata agt gga gta aaa
ttg gaa tca ate gHRY8EE AgddiratitKrgdiiesRa% Ser Gly Val Lys Leu Glu Ser lle Gly 510515520
act tac caa atzot%fj:a att tat tca aca gtg gcg agt tcc tta gcal634 Thr Tyr Gin lle Leu Ser lle Tyr Ser Thr
Val Ala Ser Ser Led Ala 525530535540 ctg gca atc atg gta gct ggt cta tct ttc tgg atg tgc tcc aat
09al682 Leu AlatigMet Val Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly 545550555 tca ttg caa tgc
aga att tgc art taa acttgtgagt tcagattgta gtt1732 Ser Leu Gin Cys Arg lle Cys lle 560 <210> 2 <211>
564 <212> PRAssa@ kS hehubrhrgpA ofi indl ueh@d A 2vitteths kmbymbessyal Devitsaud Phandla lle Val Ser Leu
Val Lys Ser 151015 Asp Gin lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Glu Gin val 202530 Asp Thr
lle Met Glu Lys Asn Vamgwthwmﬂrﬁméﬁé CIRwgstayIsmoymochromatography) devices 1,

2 and 3 (measurement devices of the present invention) produced in Examples 5, 6
and 7, and various influenza A virus subtype samples, the reaction specificities of the
immunoassay devices against the influenza A virus subtype (H1-15) were tested.

10 As each influenza A virus subtype sample, chorioallantoic fluid whose
hemagglutination titer (HA titer) was known was used, which choricallantoic fluid
was obtained by culturing each virus in an embryonated egg and recovering the
chorioallantoic fluid (see Table 4). Each chorioallantoic fluid was 10-fold diluted
with a sample diluent (Tris buffer (pH 8.0) containing a surfactant), and 30 L of the

15 dilution was added to a sample spotting zone 8. A pushing area 12 providedin a
deformable member was then pushed down to be deformed, thereby inserting, with a
projection 13 provided in the deformable member, the developer pad 3 into the
developer tank 11 to supply the developer to the developer pad 3 to start the
measurement. Fifteen minutes after the start of the measurement, development of

20 the developer was confirmed by coloring of the subject reagent zone 10, and coloring
of the detection zone 6 was visually observed. The results are shown in Table 7.

It was confirmed that all of the immunoassay devices specifically detect the
influenza A virus HS subtype and are not reactive with the other subtypes (H1 to 4
and H6 to 15) of influenza A virus.

25 [0072]




Leu Glu Lys Thr His Asn Gly Lys Leu Cys Ser Leu Asn Gly val Lys 505560 Pro Leu lle Leu Arg Asp
Cys Ser val Ala Gly Trp Leu Leu Gly Asn 65707580 Pro Met Cys Asp Glu Phe Leu Asn Val Pro Glu
Trp Ser Tyr lle Val 859095 Glu Lys Asp Ser Pro lle Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn
100105110 Asp Tyr Glu Glu Leu Lys His Leu Let®Ser Ser Thr Asn His Phe Glu Page 3 PF387
ST25.txt 115120125 Lys lle Gin lle lle Pro Arg Ser Ser Trp Ser Asp His Asp Ala Ser 130135140 Ser

Gly val Ser Ser Ala Cys PrgsTyr A
lle Lys Lys Asn Asn Ala Tyr”’—'PEoJ

Leu val Leu Trp 180185196Glydl

195200205 Asn Pro Thr TI'gTﬁ/r Y
Glu lle Ala Thr Arg Pro Lysu\j/al As
Leu Lys Pro Asn Asp Ala lle Ash 3
Lys lle 260265270 Ala Lys L¥sT,

Cys Asn Thr Lys Cys Gin ThgFfo

Pro Leu Thr lle Gly Glu Cys BrgZA
Leu Arg Asn val 325330335 Pra G
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Influenza A virus substrain (H1-15)

Reactivity of the immunoassay devices against influenza A virus substrains

[Table 7]

512

64
512
256

64

64
256
128
128
512
128
256
128
256
128

Alturkey/Massachusetts/3740/65 (HONZ)

Alseal/Massachusetts/1/80 (H7NT)
Alturkey/Ontario/6118/68 (HEN4)

Alturkey/Wisconsin/66 (HIN2)
A/mallard/Astrakhan/263/82 (1114N5)

Alchicken/Germany/N/49 (H1ON7)
Afduck/Australian/341/83 (H15NE&)

A/duck/England/1/56 (HI11N6)

A/swan/Hokkaido/51/96 (H5N3)
A/duck/Alberta/60/76 (H12N5)

A/Singapore/1/57 (H2ZN2)
Alduck/Ukraine/63 (H3N8)
Alduck/Czech/56 (HANG)
AlguliMaryland/704/77 (H13N6)

A/PR/8/34 (HINT)

sn Gly Arg Ser Ser Phe Phe 145150155160 Arg Asn val Val Trp Leu
e 165170754 ys ArgeAsn FykAsn Asa Thi Asn GIn Glu Asp Leu
SAHIS His B¥o ASHABPAIZ THr GIEGI FhELYS Leu Tyr Gin

al Ser Val Gly Thr Ser Thr Leu Asn Gin Arg 210215220 Ser Val Pro
n Gly Gin Ser Gly 225230235240 Arg lle Glu Rhe Phe Trp Thr lle
145250255 Phe Glu Ser Asn G
yA3IP SerzAdatleMet By
MetGly Bllg As
5328 By oL Se

In Arg Glu Thr Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle

ly Asn Phe lie Ala Pro Glu Tyr Ala Tyr
@yt et GIUT
5§ SeiR90295308 Metdro Phe His Asn lle His
TASpArg LBy val Leu Ala Thr Gly

Gly 275280285 Asn




Glu Gly Gly Trp GIn Gly Met Val Asp Gly Trp Tyr Gly Tyr His His 355360365 Ser Asn Glu GIn Gly Ser
Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gin 370375380 PF387 ST25.txt 385390395400 Met Asn Thr Gin
Phe Glu Ala val Gly Lys Glu Phe Asn Asn Leu Glu 405410415 Arg Arg lle Glu Asn Leu Asn Lys Lys
Met Glu Asp Gly Phe Leu Asp 420425430 Val Trp ‘? r Tyr Asn Ala Glu Leu Leu Val Leu Met Glu Asn
Glu Arg 435440445 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys Val 450455460
Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe 465470475480 Glu Phe Tyr His
Lys Cys Asp Asp Glu Cys Met Glu Ser Val Arg Asn 485490495 Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser
Glu Glu Ala Arg Leu Asn Arg 500505510 Glu Glu lle Ser Gly Val Lys Leu Glu Ser lle Gly Thr Tyr Gin
lle 515520525&%1?‘5er lle Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu Ala lle Met 530535540 Val Ala Gly

Leu Ser Phe Trp Met.Cys Ser Asn .Ser Ley,Gin Cys 545550555560 Arq lle,Cys lle <210> 3 <211>
1761 <2125 DNA <P BT TR A Vs SIS o SRR A ST A <a00s 5
tagcaggygt AtaARAIs aaaRinoaeRaaRIR 0Gsehal e 8n2aRRMES Glbskymlle Val Leu Leu Leu Ala
lle 1510 gtc agt ctt gtt aaa agt gac cag att tgc att ggt tac cat gca aat101

5 chorioallantoic fluid whose hemagglutination titer (HA titer) was known was used,
which chorioallantoic fluid was obtained by culturing each virus in an embryonated
egg and recovering the chorioallantoic fluid (see Table 7). Each chorioallantoic
fluid was serially diluted with a sample diluent (Tris buffer (pH 8.0) containing a
surfactant), and 30 ul of each resulting dilution was added to the sample addition

10 zone 8. The pushing area 12 provided in the deformable member was then pushed
down to be deformed, thereby inserting, with a projection 13 provided in the
deformable member, the developer pad 3 into the developer tank 11 to supply the
developer to the developer pad 3 to start the measurement. Fifteen minutes after the
start of the measurement, development of the developer was confirmed by coloring

15 of the development confirmation section 10, and coloring of the detection zone 6 was
visually observed. The results are shown in Table 8. Each detection sensitivity
was represented as the maximum dilution rate of each choricallantoic fluid at which
the virus was detectable, which chorioallantoic fluid had been serially diluted. All
of the immunoassay devices detected the influenza A virus HS substrains that were

20 tested.

[0074]




Val Ser Leu Val Lys Ser Asp Gin lle Cys lle Gly Tyr His Ala Asn 152025 aac tcg aca gag cag gtt gac
aca ata atg gaa aag aat gtt act gtt149 Asn Ser Thr Glu Gin Val Asp Thr lle Met Glu Lys Asn val Thr Val
Page 5 PF387 ST25.txt 303540 aca cat gct caagiac ata ttg gaa aag aca cac aac ggg aag ctc tgcl197
Thr His Ala Gin Asp lle Leu Glu Lys Thr His Asn Gly Lys Leu Cys 455055 agt cta aat gga gtg aaa cct
5 Ser Leu Asn Gly Val Lys Pro Leu lle Leu Arg Asp Cys Ser Val Ala

ctc att ttg agg gat tgt agt gta gct2
606570 gga tgg ctc ctc ggar;'a@:
Met Cys Asp-Glu Phe Leu m
ggc ctc tgc341 Glu Trp Sergyﬁ I
gga gat ttc aac gac tat gaagas ct
Leu Lys His Leu Leu Ser 1101151
tgg437 Ser Thr Asn His Phe Cﬂu L
tca tca gga gtg agc tct gca t%ca
Tyr Asn 140145150 ggg ag‘g BeAer,
Phe Phe Arg Asn Val Val Tep eu
tac aat aac acc aac caa gaa581 A
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Influenza A virus substrain (H1-15)

cqgt atg tgt gac gaa ttc ct
IPre 758§889¢ 0ga

ValGR [ysAsp Bsit

J aaa cac cta ttg agc3
20 agc aca aac cat ttt

tat%a?& Seréh Hi

sn Ala Tyr Pro Thr lle

ge) altZag c3t LR

EGlu PPER IS0 Cay

10000
4000
40000
1000
3000
2000
100
2000

10000
40040
40000
1000
8000
2000
2000
2000

256
2048
2048

128

512
1024

16

256

Reactivities and detection sensitivities of the immunoassay devices against the influenza A virus H5 su

[Table 8]

Atswan/Hokkaido/51/96 (H5N3)
AfTern/South Africa/61 (HI5N3)

A/Hong Kong/483/97 (HSN1)
A/Duck/Yokohamalaql10/03 (H5N1)
A/Viet Nam/1184/04 (H5N1)
A/Chicken/Yamaguchi/7/04 (H5N1)
AlWhooper Swan/Mongolia/3/05 (H3N1)
AfWhooper Swan/Mongolia/2/06 (H5N1)

ys lle Arg.lle,llg Pro A

gttgtt@a%a Ej]gs 2

yr Gin Asn Pro Thr Thr

c aat gtg ccg293 Gly Trp Leu Leu Gly Asn Pro
g tct tac ata gtg gag aag gac aat cca gtc aat
Pro Val Asn Gly Leu Cys 95100105 tac cca

B9 Tyr Pro Gly Asp Phe Asn Asp Tyr Glu Glu
gag aaa atc cga atc atc ccc aga agc tct

rg Ser Ser Trp 125130135 tcc aat cat gat gcc
s Asp Ala Ser Ser Gly val Ser Ser Ala Cys Pro
a tgg ctt atc aaa aag aac533 Gly Arg Ser Ser
0165170 aat gca tac cca aca ata aag agg agt
Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu

pat gcg gca gag629 Asp Leu Leu lle Leu Trp
aca aag ctc tat caa aac cca act acc tac gtt tcc
Tyr Val Ser Val Gly Thr 205210215




tca aca ctg aac cag aga tcg gtc cca gaa ata gct acc agg ccc aaa725 Ser Thr Leu Asn Gin Arg Ser val
Pro Glu lle Ala Thr Arg Pro Lys 220225230 gtg aac ggg caa agt gga aga atg gag ttc ttc tgg aca att tta -
aag773 val Asn Gly Gin Ser Gly Arg met Glu Phe Phge Trp Thr lle Leu Lys 235240245250 ccg aat gat
gcc atc aat ttt gag agt aat gga aat ttc att gct cca821 Pro Asn Asp Ala lle Asn Phe Glu Ser Asn Gly Asn
Phe lle Ala Pro 255260265 gaa tat gca tac aaa att gtt aaa aaa gga ggc tca gca atc atg aaa869 Glu Tyr
Ala Tyr Lys lle Val Lys Lys Gly Gly Ser Ala lle Met Lys 270275280 agt gga ttg gaa tat ggt aac tgc aac
acc aag tgt cad04#ftca atg917 Ser Gly Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys Gin Thr Pro Met
285290295 gE#g 9&% P? aac tct agt atg cca ttc cat aac ata cac cct ctc acc965 Gly Ala lle Asn Ser Ser
Met Pro Phe §1é His Pro Leu Thr Page 6 PF387 ST25.txt 300305310 att gga gaa tgc ccc aaa

tat gtg aaa tcayggt aga -ia Blg.oil.ge 3 ly Cys Lys vaI er Gly Arg Leu val Leu
Ala 3153203253%50 act gga ctec aggt%é%%?g (;E():? cééé‘al%arl ¥aa E;\%% %Sa gsgsayc %ftg 1 Thr Gly Leu

Arg Asn val PrenGinfRkgi£alia Har Arg Gly Leu Phe Gly 335340345 gct ata gca ggc ttt ata gaa gga gga
tgg caa gga atg gta gac ggt1109 Ala lle Ala Gly Phe lle Glu Gly Gly Trp Gin Gly Met Val Asp Gly

350355360 tgg tat ggtstshweadciigage sdeegagitagsddgranagda idcnyat djsatd 58nT thelykiGly Tyr His
His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala_ 365370375 gac aaag1 a tcc act caa aag gca ata gat gga
atc act aat aaé’@t}&ﬁ%‘éelﬂgﬁrﬁbéﬁﬂ@épﬁ?@Wlﬁ§mﬂlﬂé 2ypichys rtrpcstinlesss val 380385390

T Gin Phe Gl b S R a ) U6t 16 g et g aat ag
aaa atg1301 @Hiﬁﬁ&é&%ﬁﬁ%&&%@ﬂlﬁ&ﬂ&&%&@oﬁ%@%ﬁﬁm&% influenza
A virus hemagglutinin H5-specific antibody (IFH5-26) produced in Reference
10 Example 2 and an anti-influenza A virus antibody (FVA2-11) (Literature: Gui-Rong
BAI et.al.: Improvement of a Rapid Diagnosis Kit to Detect Either Influenza A or B
Virus Infection. J.Vet.Med.Sci.68(1);1-6,2006), respectively, was spotted, and the
spots were dried, thereby preparing detection zones 6a and 6b.  Further, at the
position 11 mm distant from the end of the developer-absorption zone 5-side of the
15 matrix 2, an anti-alkaline phosphatase antibody (rabbit) was spotted, and the spot
was dried, thereby preparing a development confirmation section 10. Subsequently,
5 ul of a mixed aqueous solution of the alkaline phosphatase-labeled anti-influenza A
virus antibody (5 pg/mL) produced in Reference Example 1 and an alkaline
phosphatase-labeled anti-influenza A H5-specific antibody (ALP-IFH-115 (10
20 pg/mL)) was spotted on the matrix, and the spot was dried, thereby preparing a
labeled reagent zone comprising an enzyme labeling reagent pad 4.
[0076]
On a filter paper'having a width of 6 mm and length of 20 mm (manufactured
by Millipore), 100 pg of 5-bromo-4-chloro-3-indolyl phosphate (BCIP) was spotted
25 as a substrate in the form of a line having a width of 6.0 mm, and the spot was dried,
to prepare a developer pad 3. The matrix 2, the developer pad 3, the enzyme

labeling reagent pad 4 and an absorption pad 5 (filter paper of 10 mm width, 15 mm




415420425 gaa gac gga ttt cta gat gtc tgg act tat aat gct gaa ctt ttg gtt1349 Glu Asp Gly Phe Leu Asp
Val Trp Thr Tyr Asn Ala Glu Leu Leu Val 430435440 cta atg gaa aat gag aga acc cta gac ttt cat gac
tca aat gtc aag1397 Leu met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys 445450455
aac ctt tat gac aag gtt cga cta cag ctt agg gat aat gc‘gaag gagl445 Asn Leu Tyr Asp Lys val Arg Leu
Gin Leu Arg Asp Asn Ala Lys Glu 460465470 ctg ggt aat ggt tgt ttc gag ttc tac cat aaa tgt gat aat gaa
tgt1493 Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys 475480485490 atg gaa
agt gta aaa aat=ugth and tahgabithassgrmagifaticedeaibdinde)) GlrSaimyailiysdAsa Gly Thr Tyr Asp
Tyr Pro Gin Tyr Ser Glu 495500505 gag gca aga cta aac aga gag gaa ata agt ggg gtg aaa ttg gaa
tcal589 Glu ARI3YSG £25§ haingydeTelaner frnlsél yprtalucy SesinGltnSous 1061B526atg gga att tac

caa ata ctg tca att.tat tca aca gtq geg agt tcc1637 met Gly lle Tyr Gin lle Leu Ser lle Tyr Ser Thr Val
Ala Ser Ser 52 g%t‘é@'%?&%é%@ﬁgﬁ?&lglﬂé‘%‘ﬁ“@@ R sheg dndidprd® erhBigsd.eu Ala Leu

Ala lle met lle ﬁg y Leu Ser Phe Trp Met Cys Ser 540545550 aat gga tca ttg cag tgc aga att tgc att
taa atctgtgagt tcagattgtal738 Asn Gly Ser Leu Gin Cys Arg lle Cys lle 555560 PF387 5T25.txt <210>
4 <211>5564 Rd4anpRR0 <213> Influenza A virus <400> 4 Met Glu Lys lle Val Leu Leu Leu Ala lle Val
Ser Leu Val Lys Ser 151015 Asp GIn lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Glu GIn Val 202530
Asp Thr lle meb &y pyEabrSveiyFne Vi Tueneid AitiGhe AspuleB549dnheno@isey Yi=Fioe His Asn Ely

Lys Leu Cys Ser Leu_lAStR Ely Val Lys 505560 ) )
o the sample addition zone 8 of the simultaneous immunoassay device 4

(immunoassay device according to the present invention) for influenza A virus and A
HS virus prepared in Example 9, 30 pL each of the samples of influenza A virus

10 subtypes described in Tables 7 and 8 (Tris buffer (pH 8.0) containing a surfactant
was used as the sample diluent) was added, and the pushing area 12 provided in the
deformable member was then pushed down to be deformed, thereby inserting, with
the projection 13 provided in the deformable member, the developer pad 3 into the
developer tank 11 to supply the developer to the developer pad 3 to start the

15 measurement. Fifteen minutes after the start of the measurement, development of
the developer was confirmed by coloring of the development confirmation section 10,
and coloring of the detection zones 6a and 6b was visually observed.
[0078]

As a result of testing of the influenza A subtypes HI to H15 using

20 chorioallantoic fluid obtained by culture with embryonated eggs, coloring of the both
6a and 6b lines in the detection zone was observed for the HS strain, and the strains
other than H3, that is, the H1 to H4 and the H6 to H15 strains, showed coloring of
only the 6b line (line for detection of the entire A type) in the detection zone. With
uninfected chorioallantoic fluid, no coloration was detected in the 6a and 6b lines in

25 the detection zone.




Pro Leu lle Leu Arg Asp Cys Ser Val Ala Ely Trp Leu Leu Ely Asn 65707580 Pro Met Cys Asp Glu Phe
Leu Asn Val Pro Glu Trp Ser Tyr lle Val 859095 Glu Lys Asp Asn Pro Val Asn Ely Leu Cys Tyr Pro Ely
Asp Phe Asn 100105110 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe Glu
115120125 Lys lle Arg lle lle Pro Arg Ser Ser Trp Ser Asn His Asp Ala Ser 130135140 Ser Ely Val Ser
Ser Ala Cys Pro Tyr Asn Ely Arg Ser Ser Phe Phe?$45150155160 Arg Asn Val val Trp Leu lle Lys Lys
Asn Asn Ala Tyr Pro Thr lle 165170175 Lys Ar%fer Tyr Asn Asn Thr Asn GIn Glu Asp Leu Leu lle Leu
Trp 180185190 Ely lle His His Pro Asn Asp Ala 14 GIn Thr Lys Leu Tyr GIn 195200205 Asn Pro
Thr Thr Tyr Val Ser val Gly Th SThr Leu Asn GlIn Arlq 210215220 Ser Val Pro Glu lle Ala Thr Arg Pro
Lys Val AsAEARGH SSwhEReiv8ueras dovies towes igimis menme o cafib KO BHEtiserhr lle Leu Lys

Pro Asn gisRifdariieAsn 2AR290406 ezt SarAen-GiiAS Rheile wa Rea bl dimAla fiyr Lys lle
260265270 val Lys Lys Gly Gly Ser Ala lle Met Lys Ser Gly Leu Glu Tyr Gly 275280285 Asn Cys Asn

Thr Lys CYRBMIAHIBE MEtE VAT SNSRI R FREISROsH MBS PREISERSN lle His Pro Leu

Thr lle Glyikabnfays(Bronldia B053H03153 20 yevaiflys SamE b Argrheis valdseundlatith &lysLeu Arg
Asn Val 325%5‘30335_P:f Gin Arg.Glu Thr Arq G’I% Leu P[Qe Gly Ala lle Ala Gly Phe lle 340345350 Glu
Gly Gly T BRI WA W&%E%”éé%gwﬁﬁrdé V518 ME355360365 Ser Asn Glu Gin Gly Ser Gly

Tyr Ala Ala AS Lys Glu Ser Thr Gin
wherein said monoclonal antibody or an antigen-binding fragment thereof is substantialiy non-

cross-reactive with hemagglutinins of H1 to H4 subtypes and H6 to H15 subtypes; and

wherein said corresponding epitope exists in:

(1) the regions of 41 to 60 aa and 312 to 322 aa;
(2) the regions of 61 to 86 aa and 290 to 300 aa; or
(3) the regions of 101 to 113 aa and 268 to 278 aa,

based on the amino acid sequence shown in SEQ ID NO:2.

2. A method of immunoassay of H5 subtype influenza A virus, comprising measurement of HS
subtype influenza A virus in a sample by immunoassay using antigen-antibody reaction of the
monoclonal antibody or an antigen-binding fragment thereof according to claim 1 with

hemagglutinin of the H5 subtype influenza A virus.

3. The method according to claim 2, carried out by a sandwich immunoassay using 2 types of
the monoclonal antibody and/or an antigen-binding fragment thereof according to any one of
claims 1 or 2, said 2 types of the monoclonal antibody and/or the antigen-binding fragment
thereof being capable of binding at the same time to a single hemagglutinin molecule of HS

subtype influenza A virus.



370375380 Lys Ala lle Asp Gly lle Thr Asn Lys val Asn Ser lle lle Asp Lys 385390395400 met Asn Thr
Gin Phe Glu Ala Val Gly Lys Glu Phe Asn Asn Leu Glu 405410415 Arg Arg lle Glu Asn Leu Asn Lys
Lys Met Glu Asp Gly Phe Leu Asp 420425430 Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu
Asn Glu Arg 435440445 Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys val
450455460 Arg Leu Gin Leu Arg Asp Asn Ala Lysﬂélu Leu Gly Asn Gly Cys Phe 465470475480 Glu
Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Lys Asn 485490495 Gly Thr Tyr Asp Tyr Pro
Gin Tyr Ser Glong lPAPéQQFd‘E%G’&Eﬁ“A@g‘@Uﬂ)@b@@wi@%@?@?ﬁmg&@Iﬁ@@l@@é?@ll)?%l Lys Leu

Glu Ser Matialyde hysGinLe 348520525 ke t:Seidle Tyr Ser Thrval Ala Ser Ser Leu Ala Leu Ala lle
Met 530535540 lle Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gin Cys 545550555560 Arg

lle Cys lle <210> 5 <211> 1015 <212> DNA <213> Influenza A virus <220> <221> CDS <222>
(2)..(1015)<boxeionpald 4l gt Hdiedm®ca ctt gea get gea gat gea gac aca ata49 Leu Leu
val Leu Leu Cys Ala Leu Ala Ala Ala Asp Ala Asp Thr lle 151015 tgt ata ggc tac cat gcg aac aat tca
acc gac ae} gi¢ gacoacadady Oys HedQyutynblisadlarsn Asn Ser Thr Asp Thr val Asp Thr val 202530

(3) the regions of 101 to 113 aa and 268 to 278 aa,

based on the amino acid sequence shown in SEQ ID NO:2.
5. The method according to claim 4, carried out by an immunochromatography.

6. An immunoassay kit for HS subtype influenza A virus, comprising 2 types of the monoclonal
antibody and/or an antigen-binding fragment thereof according to claim 1, said 2 types of the
antibody and/or the antigen-binding fragment thereof being capable of binding at the same time

to hemagglutinin of H5 subtype influenza A virus.

7. The kit according to claim 6, wherein one of said 2 types of the monoclonal antibody and/or

the antigen-binding fragment thereof is immobilized on a solid phase and the other is labeied.

8. The kit according to claim 7, wherein said solid phase is a solid phase for

immunochromatography.



ctc gag aag aat gtg aca gtg aca cac tct gtt aac ctg ctc gaa gacl45 Leu Glu Lys Asn Val Thr val Thr His
Ser val Asn Leu Leu Glu Asp 354045 agc cac aac gga aaa cta tgt aga tta aaa gga ata gcc cca cta
caal93 Ser His Asn Gly Lys Leu Cys Arg Leu Lys Gly lle Ala Pro Leu Gin 505560 ttg ggg aaa tgt aac
atc gcc gga tgg ctc ttg gga aac cca gaa tgc241 Leu Gly Lys Cys Asn lle Ala Gly Trp Leu Leu Gly Asn
Pro Glu Cys 65707580 gac cca cﬁ% q}%{g@?@ Téa- g tce tac att gta gaa aca cca289 Asp Pro Leu
Leu Pro Val Arg Ser Trp Ser Tyr lle'val Glu Thr Pro 859095 aac tct gag aat gga ata tgt tat cca gga gat
ttc atclgbe tafugdg8BToASncSer 3lteAsn Gly lle Cys Tyr Pro Gly Asp Phe lle Asp Tyr Glu 100105110
99 <5300 gA0iCA3 UBAYRICY AL IGR 107 JIE.0BR AORHCRARTRAGIU LAY Y Clu Gin Leu Ser Ser
Val Ser Ser Phe Glu Arg Phe Glu 115120125 afa ttt ccc aaa gaa agc tca tgg cCc aac cac aac aca aac
gga G433 & Hie R0 Lys Glu Ser Ser Trp Pro Asn His Asn Thr Asn Gly Val 130135140 acg gca gca
tgc tcg &t ga@ 9gg aaa agc agt ttt tac aga aat ttg481 Thr Ala Ala Cys Ser His Glu Gly Lys Ser Ser Phe
Tyr Arg Asn Leu 145150155160 PF387 5T25.txt Lea Trp Lea Thr Glu Lys Glu Gly Ser Tyr Pro Lys Leu
Lys AfﬁOSer PRSST B 75t Yy Aak aaa aaa ggg aaa gaa gtc ctt gta ctg tgg ggt att cat577 Tyr Val Asn
Lys kysdsly Lys Glu Val Lea Val Lea Trp Gly lle His 180185190 cac ccg cct aac agt aag gaa caa cag
aat cté tht caly dat gaa aat625 His Pro Pro Asn Ser Lys Glu Gin Gin Asn Leu Tyr Gin Asn Glu Asn
19521%’285 e tcl gia.glg act tca aat tat aac agg aga ttt acc ccg673 Ala Tyr Val Ser Val val Thr
Ser Asn Tyr Asn Arg Arg Phe Thr Pro 210215220 gaa an gca gaa aga ccc aaa gta aga gat caa gct
099 gé@ggtg agc721 Glu lle Ala Glu Arg Pro Lys Val Arg Asp Gin Ala Gly Arg Met Asn 225230235240
tat tag Qg aqa iy, Cta @@ ccc gga gac aca ata ata ttt gag gca769 Tyr Tyr Trp Thr Leu Leu Lys Pro Gly
Asp ¥ 3te lle Phe Glu Ala

<400> 1
tctaatctgt taaa atg gag aaa ata gta ctt ctt Tttt gca ata gtc agt 50

met Glu Lys ITe val Leu Leu Phe Ala Ile val ser

1 5 10
ctt gtc aaa agt gac caa att tgc att ggt tac cat gca aac aac tca 98
Leu val Lys Ser Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser

15 20 25
aca gag cag gtt gac aca ata atg gaa aag aat gtt act gtc acg cat 146
Thr Glu GIn val Asp Thr Ile Met Glu Lys Asn val Thr val Thr His
30 35 40

gcc caa gac ata ctg gaa aag aca cac aat g%g aag ctc tge agt cta 194
Ala Gin Asp Ile bLeu Glu Lys Thr His Asn Gly Lys Leu Cys Ser Leu
45 50 55 60
aat g%a gtt aag cct cte att ttg agg gat tgt agt gta gct g?a tgg 242
Asn Gly val Lys Pro Leu Ile Leu Arg Asp Cys Ser val Ala Giy Trp

65 70 75
ctc ctc g%a aac ccc atg tgt gat gaa tic Cctc aat gtg ccg gaa tgg 290
Leu Leu Gly Asn Pro Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp

80 85 90
tct tac ata gty gag aag gac agce cca atc aat ggc ctc tgc tac cca 338
Ser Tyr Tle val Glu Lys Asp Ser Pro Ile Asn Gly Leu Cys Tyr Pro
95 100 105 .
ggg gat ttc aac gac tat gaa gag Ctg aaa cac ctg ttg agc agt aca 3186
Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr
110 115 120

aac cat Uttt gag aaa att caa atc atc ccc agg agt tct tgg tec gat 434
Asn His Phe Glu Lys Ile GlIn Ile Ile Pro Arg Ser Ser Trp Ser Asp
125 130 135 140
cat gat gce tea tca gga gtg agce tcc gca tgt cca tat aat ggg agg 482
His Asp Ala Ser Ser Gly val Ser Ser Ala Cys Pro Tyr Asn Gly Arg

145 150 155
tcc tcc tit ttc aga aat gta gtg tgg ctc atc aaa aag aac aat gca 530
Ser Ser Phe Phe Arg Asn val val Trp Leu Ile Lys Lys Asn Asn Ala

160 163 170

tac cca aca ata aaa agg aat tac aat aat act aac caa gaa gat ctt 578
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245250255 aat gga aat cta ata gca cca atg tat gct ttc gca ctg agt aga ggc817 Asn Gly Asn Leu lle Ala
Pro Met Tyr Ala Phe Ala Leu Ser Arg Gly 260265270 ttt ggg tcc ggc atc atc acc tca aac gca tca atg cat
gag tgt aac865 Phe Gly Ser Gly lle lle Thr Ser Asn Ala Ser Met His Glu Cys Asn 275280285 acg aag
tgt caa aca ccc ctg gga gct ata aac agc agt ctc cct tac913 Thr Lys Cys Gin Thr Pro Lea Gly Ala lle Asn

Ser Ser Leu Pro, Tyr 29029530Q cag.aat aft Z;L ésg%éc t ¢ cca aaa tac gtc agg961

Gin iysrﬁ lﬁgoHi_sEE’r%q\e/a )ﬁwA fié W%é&%ﬁ% sg%yé aﬂ?g%%%%%gl%wo agt gcc aaa ttg agg atg

gtt aca gga cta agg aac att ccg tcc att1009 Seg1 Ala Lys é_eu Arg met Val Thr Gly Lea Arg Asn lle Pro

Ser iEa34330EE IR LR AT S £918h 937 BI3A AW ERTIA13> Inflfbnza A virus

<400> 6 1® Lea Val Lea Leu Qys Ala Lea Ala Ala Alazdsp Ala Asp Thr lle 151015 Cys lle Gly Tyr His

Ala Asn Asn Ser Thr Asp Thr Val Asp Thr val 92;?30 L U Glu Lys A%n Val Thr VaIG'EQr His Ser Val Asn
r S

Lea L5 Glli ASP 25045, SagHI, As By S Gy S Ardlipurkys Saly figrala Pro’Lea Gin Page 11
PP3875ST25.txt 505560 LetlGly Lys Cys Asn lle Ala Gly Trp Leu Leu GB2Asn Pro Glu Cys 65707580

A P ly I
B 84 50 8 ST gy s Sl g o oG e O

Tyr Pea GrAsThPhEy SPalyPp faluc1G0105
Glu Arg Phe Glu 115128325 Ile Phe Pro Lys & Ser Ser Trp Pro Asd His Asn Thr Asn Gly val
ggg caa agt gga aga ata gag ttt ttc tgg aca atc tta aag cca aat 770
Gly G1n Ser Gly Arg Ile Glu Phe phe Trp Thr Ile Leu Lys Pro Asn
240 245 250
gat gcc atc aat tte gag agt aat g%a aat ttt att gct cca gaa tat 818
Asp Ala Ile Asn Phe Glu Ser Asn Gly Asn Phe ITe Ala Pro Glu Tyr
255 260 265
gca tac aaa att ¢gcc aag aaa gga gac tca gca atc atg aaa agt gga 866
Ala Tyr Lys Ile Ala Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Gly
270 275 280
ttg gag tat ggt aac tgc aac acc aag tgt caa act cca atg ggt gca 914
Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys GlIn Thr Pro Met Gly Ala
285 290 295 300
ata aac¢ tcc age atg cca ttt cac aac ata cac cct ctc acc att g?g 962
Ile Asn Ser Ser Met Pro Phe His Asn ITe His Pro Leu Thr Ile Gly
305 310 315
gaa tgc ccc aga tac gtg aag tca gat aga tta gtc ctt gca aca godg 1010
Glu Cys Pro Arg Tyr Val Lys Ser Asp Arg lLeu val Leu Ala Thr Gly
320 325 330
CctC agg aat gtc CCt caa aga gaa aca aga gga cta ttt ggg gcec ata 1058
Let Arg Asn val Pro GIn Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile
335 340 345
gca gge ttc ata gaa gga gygg tgg caa gga atg gta gac ggt tgg tat 1106
Ala Gly pPhe Ile Glu Gly Gly Trp GlIn Gly Met val Asp Gly Trp Tyr
350 355 - 360
gga tac cac cat agc aac gag caa ggg agt gga tac got gca gac aaa 1154
Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
365 370 375 380
gag tcc act Caa aag gca ata gat gga atc act aat aag gtc aac tca 1202
Glu ser Thr G¢In Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser
385 390 395
atc att gac aaa atg aac act cag ttt gag gcc gtt gga aag gaa ttt 1250
Ile rle Asp Lys Met Asn Thr Gin Phe Glu Ala val Gly Lys Glu Phe
400 405 410
aat aac tta gaa agg agg ata gag aat ttg aac aag aaa atg gaa gac 1298
Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
415 4290 425
gga ttc cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg 1346
Gly pPhe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
430 435 440
gaa aat gag aga acc cta gac ttt cat gac tca aat gtc aag aac Ctt 1354
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130135140 Thr Ala Ala Cys Ser His Glu Gly Lys Ser Ser Phe Tyr Arg Asn Leu 145150155160 Leu Trp
Leu Thr Glu Lys Glu Gly Ser Tyr Pro Lys Leu Lys Asn Ser 165170175 Tyr val Asn Lys Lys Gly Lys Glu
Val Leu Val Leu Trp Gly lle His 180185190 His Pro Pro Asn Ser Lys Glu Gin Gin Asn Leu Tyr Gin Asn
Glu Asn 195200205 Ala Tyr val Ser val val Thr Ser Aﬁ?}n Tyr Asn Arg Arg Phe Thr Pro 210215220 Glu
lle Alg Glu Ar Pr Val Ar in AL %%] A}S X ASN 225230235240 Tyr Tyr Trp Thr Leu Leu
Lysé éfy Ags]p rcy I]e ug K%Ia 3 Ez e;ly ]Zsi' egﬂé % Pro Met Tyr Ala Phe Ala
Leu Ser Arg Gly 260265270tPhe GI Ser Gly lle lle Thr Ser Asn Ala Ser Met His Glu Cys Asn
275380288 Tﬁ?g;&géﬁ i “ﬁh@?ﬁrc{@@ﬁ%@@ Réadhisé g@@ﬂge@gxgr@/r 290545300 Gin Asn lle
His Pro Va Thr lle Gly4giu Cys Pro Lys Tyr VatoArg 305310315320 426387 5T25.txt 325330335 Gin
Ser <210> 7<211> 1773 <212> DNA <213> Influenza A V|rus <220> <221> CDS 222> (44)..(1732)

<2233 850>58 adiandalchdoSpiatat S3tagiadt saddadtaatlacadtidie atc attSs Met Ala lle lle 1

tat ctc att ctc ctg t#Béca gca gtg aga ggg4gac cag ata tgc att103499r Leu lle Leu Leu Phe Thr Ala Val

Arg §d¥ ’%%B %Hl\”gagy&ggeacg tat gac tac ccg cag tat tca gaa gag gca 1538
ser val Arg Asn Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala

495 500 505

aga cta aac aga gag gaa ata agt g?a gta aaa ttg gaa tca ata gga 1586
Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile G
510 515 520

act tac caa ata tfg tca att tat tca aca gtg gcg agt tcc tta gea 1634
Thr Tyr GIn ITe Leu Ser Ite Tyr Ser Thr val Ala Ser Ser Leu Ala
525 530 535 540

ctg gca atc atg gta gct ggt cta tct tic tgg atg tge tcc aat gga 1682
Leu Ala 1Ile Met val Ala Gly Leu Ser PhS Trp Met Cys Ser Asn Gly
545 55 555

tca ttg caa tgc aga atrt tgc art taa acttgrgagt tcagattgta gtt 1732
Ser Leu GIn Cys Arg Ile Cys Ile
560

<210> 2

<211> 564

<212> PRT

<213> Influenza A virus

<400> 2
Met Glu Lys ITe val Leu Leu Phe Ala Ile val Ser Leu val Lys Ser
1 5 ' 10 15

Asp Gin ITe Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val
20 25 30

Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Ala GIn Asp Ile

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Ser %gu Asn Gly val Lys
50 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp Ser Tyr Ile val
85 90 95

Glu Lys Asp Ser Pro Ile Asn Gly Leu Cys Tyr Proc Gly Asp pPhe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe Glu
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5101520 gga tac cat gcc aat aat tcc aca gag aag gtc gac aca att cta gagl51 Gly Tyr His Ala Asn Asn
Ser Thr Glu Lys Val Asp Thr lle Leu Glu 253035 cgg aac gtc act gtg act cat gcc aag gac att ctt gag aag
acc cat199 Arg Asn Val Thr Val Thr His Ala Lys Asp lle Leu Glu Lys Thr His 404550 aac gga aag tta
tgc aaa cta aac gga atc cct cca ctt gaa cta ggg247 Asn Gly Lys Leu Cys Lys Leu Asn Gly lle Pro Pro
Leu Glu Leu Cﬂ¥‘ 556065 gac tgt agcjgg gc%'%%é tgbPetctt gga aat cca gaa tgt gat agg295 Asp Cys
Ser lle Ala Gly Trp Leu Leu Gly Asn Pro Glu Cys Asp Arg 707580 ctt cta agt gtg cca gaa tgg tcc tat ata

atg gag aaa gaa aac ccg343 Leu Leu Ser Val Pro Glu Trp Ser Tyr lle Met Glu Lys Glu Asn Pro

SSQggglﬂﬁa Fodldi gt 3§ hgehgd e A&k ot 'Jah g 38T Arg Asp Gly Leu Cys Tyr

Pro Gly Ser Phe Asn Asp Tyr Glu Glu Leu 105110115 aaa cat ctc ctc agc agc gtg aaa cat ttc gag aaa

gta aaqg art ctg439.Lys His Leu Leu Ser Ser Val Lys His Phe Gly Lys Val L.ys lle Leu 120125130 ccc

aaa%?a?; gg}té" tga?aéé‘%}::é& c ﬁca%’éscf a%tsrgygra %Sg? t@%’cgéggc%&g%ﬁa E/sg?e%p Arg Trp Thr GIn His Thr

Thr Thr Gly Gly Ser Arg Ala 135140145 tgc gcg gtg tct ggt aat cca tca ttc ttc agg aac atg gtc tgg

oS CuaNAYalAen By —enio Ser e Rile Arp Aed MAt VAL THRLqY.150195100 aca gag aaa

gga tca aat tat ccg gtt ges aaa gga tcg tac aat7@at583 Thr Glu Lys GlysSer Asn Tyr Pro Val Ala Lys Gly

Ser Tyr Asn Asn 165170175180 aca agc gga gaa caa atg cta ata att tgg g g gtg cac cat ccc art631 Thr

Ser Gly Gy Glanmetleddladle Frp @ V@lHis Higdpra Asn Baga 3 &£PRgY ST25.txt 185190195 gat

gag aaa gaa caa ag4 aca ttg tac cag aat’fty gga acc tat gtt679 ¥8p Glu Lys Glu Gin Arg Thr Leu Tyr

Gin Asn val Gly Thr Tyr Val 200205210 tcc gta ggc aca tca aca ttg aac aaa agg tca acc cca gac ata

gcatdy 1le His His Pro Asn Asp Ala Thr Glu GIn Thr Lys Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr val Ser val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

Ser val Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly GIpn Ser Gly
225 230 235 240

Arg ITe Glu Phe Phe Trp Thr ITe teu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe ITle Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

Ala Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Gly Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr pPro Met Gly Ala Ile Asn Ser Sar
290 295 : 300

Met Pro Phe His Asn Ite His Pro Leu Thr Ile Gly Glu Cys Pro Arg
305 310 315 320

Tyr val Lys Ser Asp Arg Leu val Leu Ala Thr Gly Leu Arg Asn val
325 330 335

pPro GIn Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile
340 345 350

Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His
355 360 365

Ser Asn Glu GlIn Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
370 375 380

Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser Ile Ile Asp Lys
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Ser Val Gly Thr Ser Thr Leu Asn Lys Arg Ser Thr Pro Asp lle Ala 215220225 aca agg cct aaa gtg aat
gga cta gga agt aga atg gaa ttc tct tgg775 Thr Arg Pro Lys val Asn Gly Leu Gly Ser Arg Met Glu Phe
Ser Trp 230235240 acc cta ttg gat atg tgg gac acc ata aat ttt gag agt act ggt aat823 Thr Leu Lew Asp
Met Trp Asp Thr lle Asn Phe Glu Ser Thr Gly Asn 245250255260 cta att gca cca gag tat gga ttc aaa
ata %aaa aga ggt agt tcagz] Leu lle Ala PrePGIgFyr 8ff Phe Lys lle SgpLys Arg Gly Ser Ser
265270275 ggg atc atg aaa aca gaa gga aca ctt gag aac tgt gag acc aaa tgc919 Gly Ille Met Lys Thr
Glu Gly Thr Leu Glu Asn Cﬁs Gly Thr Lys Cys 280285290 caa act cct tt%gg_la gca ata aat aca aca ttg

cet thetab St Gtede 7 GREThIPA £ XPGIS Wiaki§ AsH TRPTHTLEG"PHS PR His Asn val 295300305 cac
cca ctg aca ata ggt gag tgc ccc aaa tat gta aaa tcg gag aag1015 His Pro Leu Thr lle Gly Glu Cys Pro

Lys Tyr Val Lys Ser Glu Lys 310315320 {tg gtc tta gca aca gga ¢ta at gtt ccc cag att gaa tca
agafgg?;pfguﬁael E;%S. Efe‘i‘ 1fheruGQI\§ rf_é't)f %r}g er?le\E/a? roAEﬁn%I% Cgllgﬁg'e%r%:?& 25330335340 gga ttg ttt
ggg gca ata gct ggt ttt ata gaa gga gga tgg caa ggallll Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu
Gly Gly Trp,Gin Gly, B403p0335:a10 AL, I2LEN 199, @] 9A7 1R Lalfag RUG Aat gac cag gga tcallso

Met lle Asp GigsTrp Tyr Gly Tyr His Bl4g Ser Asn Asp Gin GhaSer 360365370 ggg tat gca gca gac aaa
gaa tcc act caa aag gca ttt gat gga atc1207 Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gin Lys Ala Phe Asp

Gly Hg312380385-RECIARC 270 Hin aahiclaly 9l daa ag aipraasAc Samitt gaal2s5 Thr Asn Lys Val
Asn Ser ¥ablle Glu Lys Met AsrdThr Gin Phe Glu 390398400 gct gtt ggg aaa gaa ttc agt aac tta gag

aga aga ctg gag aac ttg1303 Ala val Gly Lys Glu Phe Ser Asn Leu Glu Arg Arg Leu Glu Asn Leu

405419415420 aaceaaargag it grandacigggditicioegat Do Age ata iagsaahgct1351 Asn Lys Lys met
Glu A&p Gly Phe Leu Asp VA@PTrp Thr Tyr Asn Ala*425430435 480

Glu Phe Tyr His Lys Cys Asp Asp Glu Cys Met Glu Ser val Arg Asn
485 490 495

Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala Arg Leu Asn Arg
500 505 510

Glu Glu Ile ser Gly val Lys Leu Glu Ser Ile Gly Thr Tyr Gln Ile
515 520 525

Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala Leu Ala Ile Met
530 535 540

val Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly Ser Leu GlIn Cys
545 550 555 560

Arg Ile Cys Ile

<210> 3

<211> 1761
<212> DNA
<213> Influenza A virus
<220>
<221> (DS
<222> (24)..(1718)
<223>
<400> 3
tagcaggggt ataatctgic aag atg gag aaa ata gtg ctt ctt ctt gca ata 53
Met Glu Lys ITe val Leu Leu Leu Ala Ile
1 5 10
gtc agt ctt gtt aaa agt gac cag att tgc att ggt tac cat gca aat 101
val ser Leu val Lys Ser Asp Gln Ile g%s Ile Gly Tyr His %1& Asn
15 5

aac tcg aca gag cag gtt gac aca ata atg gaa aag aat gtt act gtt 149
Asn Ser Thr Glu Gin val Asp Thr Ile Met Glu Lys Asn val Thr val
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gag ctt cta gtt ctg atg gaa aat gag agg aca ctt gac ttt cat gat1399 Glu Leu Leu Val Leu met Glu Asn
Glu Arg Thr Leu Asp Phe His Asp 440445450 tct aat gtc aag aat ctg tat gat aaa gtc aga atg cag ctg
aga gacl447 Ser Asn val Lys Asn Leu Tyr Asp Lys val Arg Met Gin Leu Arg Asp Page 14 PF387

5T25.1xt 455460465 aac gtc aaa gaa cta g a aa

Leu Gly Asn Gly

4854 @4955
Glu S&r L §
gca
met

Phe Glu Phe Tyr H

gét ¥ta

S

8aa}da'gdag
ﬁ?&%ﬂlg
Safgf-at
el
met Cys Ser Asn Gly Ser Leu Gin Cgs

oo AL o1Ge B2 B8

&l

Ragriic

PRI <%i§>tﬁ'ﬁltféﬁza2§ ik sao> 8

ARHYEIA
\s-5ly VI 5085105

oy

t ttt gaa ttt tat cac aaa tgt1495 Asn Val Lys Glu
gt gat gaa tgc atg aat agt gtg aaa aac
ggg acg tat gat tat ccc1543 Asp Asp Glu Cys Met Asn Ser Val Lys Asn Gly Thr Tyr Asp Tyr Pro
PR

A
gcc att tat gct acal639 Lys Leu Ser Ser met Gly val Tyr Gin lle Leu Ala lle Tyr Ala Thr 520525530 gta
G Yfctigdode @9@&%@8?@@&% &l 96 Leu Seteu Ala lle Met

tgg atg tgc tcc aa c7ga9 ot ctg cag tgc agg atc tgc ata tgal732 Trp
?§ lle C s lle 550555560 ttataagtca ttttataatt gaaaacactc

480

oA 848
bad g4

b

gtal53#1ys Tyr Glu Glu
c atg ggg gtt tat caa atc ctt

MefAla lle lie Tyr

Leu He Leu Leu Phe Thr Alagval Arg Gly Asp 151(&5'5 Gin lle Cys lle Gly Bgr His Ala Asn Asn Ser Thr
val Th{ val Thr HIS AIa %s

Glu
Lys

é%i Val As 202530 Thr lle Leu Glu

tac
Tyr

age
Ser

tce
ser

9499

155
aat
Asn

gat
ASP

cag
GIn

tca
ser

gtg
val
235

ccg
Pro

gaa
Glu

agt
Ser

&ty

cca
Pro

aca
Thr

aat
Asn
140

agg
Arg

gca
Ala

ctt
Leu

aca
Thr

aca
Thr
220

aac
Asn

aat
ASn

tat
Tyr

gga
Gly

gcg
Ala

G’iyi @e%a%)%n Eyiyleed

&ty

aac
Asn
125

cqt
H1S

tec
Ser

tac
Tyr

ttg
Leu

aag
Lys
205

cty
Leu

gat
Asp

gca
Ala

ttg
l.eu
285

ata
Ile

gat
Asp
110

CE.l't
His

gat
Asp

tce
Ser

cca
Pro

ata
Ile
180

cte
Leuy

aac
Asn

caa
Gln

gcc
Ala

tac
Tyr
270

gaa
Glu

aac
Asn

ttC
Phe

ttt
Phe

gcc
Ala

ttt

-Phe

aca
Thr
175

ctyg
Leu

tat
Tyr

cag
Gln

agt
sSer

atc
Ile
255

dad
LYS

tat
Tyr

tct
Ser

daac
Asn

gag
Glu

tca
Ser

ttc
rhe
160

ata
Ile

tgg
Trp

caa
Gln

aga
Arg

gga
Gly
240

aat
Ash

att
Ile

agt
Ser

gac
Asp

aaa
Lys

tca
Ser
145

aga
Arg

aag
Lys

gdgg
Gly

daac
Asn

tcy
Ser
225

aga
Arg

ttt
Phe

gtt
val

aac
Asn

atg
Met

tat
TYr

atc
Ile
130

gga
Gly

aat
Asn

agg
Arg

att
Ile

cca
Pro
210

gtc
vai

atg
Met

gag
Glu

dda
Lys

tgc
Cys
290

cca
Pro

af a
sgsﬂ
100

gaa
Glu
115

cga
Arg

gtg
val

gt
va

agt
Ser

cac
His
165

act
Thr

CCa
Pro

gag
Glu

agt
Ser

ada
Lys
275

aac
Asn

Ttc
Phe

gaa
Glu

atc
Ile

agc
Ser

gta
val

tac
TYyr
180

cat
H1sS

acc
Thr

gaa
Glu

ttc
Phe

aat
Asn
260

gda
Gly

ace
Thr

cat
His
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hel

ctg
Leu

atc
Ile

tct
Ser

tgg
Trp
165

aat
Asn

€Cct
P{o

tac
Tyr

ata
Ile

ttc
Phe
245

gga
Gly

ety

aag
Lys

aac
ASn

BEq

aaa
Lys

CCC
Pro

gca
Ala
150

ctt
Leu

daac
ASn

aat
AsSn

gtt
val

gct
Ala
230

tgg
Trp

aat
Asn

tca
Ser

tgt
Ccys

ata
Ile

Pien50h56U

cac
His

aga
Arg
135

tgt
Cys

atc
Ile

acce
Thr

gat
ASp

tce
Ser
215

acc
Thr

aca
Thr

tte
Phe

gca
Ala

caa
Glin
295

cac
His

Cta
Leu
120

agce
ser

cca
Pro

add
Lys

aac
AsSh

gcg
Ala
200

gtt
val

agg
Arg

att
Ile

att
Ile

atc
Ile
280

act
Thr

cct
Pro

105
ttg
Leu

tct
ser

tat
Tyr

aag
Lys

caa
Gln
185

gca
Ala

cccC
Pro

tta

u Cys

agce
Ser

tgg
Trp

aat
Asn

aac
Asn
170

gaa
Glu

gag
Glu

aca
Thr

ddd
Lys

aag

Leu Lys

gk
Ala
265

atg
Met

cca
Pro

ctc
Leu

y
250

cca
Pro

aaa
Lys

atg
Met

acc
Thr

Asp II%HU 354045 Glu

389
437
485
533
581
629
677
725
773
821
869
917
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Leu Glu Leu Gly Asp Cys Ser lle Ala Gly Trp Leu Leu Gly Asn Pro 65707580 Glu Cys Asp Arg Leu
Leu Ser val Pro Glu Trp Ser Tyr lle met Glu 859095 Lys Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro Gly
Ser Phe Asn Asp 100105110 Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Val Lys His Phe Glu Lys
115120125 PF387 sT25.txt val Lys lle Leu Pro Lys Asp Arg Trp Thr Gin His Thr Thr Thr Gly
130135140 Gly Ser Arg Ala Cys, Ala Val SEBFE RSAPR $Ser Phe Phe Arg Asn 145150155160 Met
Val Trp Leu Thr Glu Lys Gly Ser Asn Tyr Pro Val Ala LyS Gly 165170175 Ser Tyr Asn Asn Thr Ser Gly
Glu &im met lesa leotlectp Gly valr180d 8500 ddigblis R Ash A'af GIu GiflArg Thr Leu Tyr
Gin Ak o8 fii'%‘zééiéo%‘"élgyﬁﬁ Fori@dl 56t AT A HY SetShiR Lﬁ\%n“ §s Arg Ser Thr 210215220
Pro Asp lle Ala Thr Arg Pro Lys Val Asn Gly Leu Gly Ser Arg met 225230235240 Glu Phe Ser Trp Thr
Leu %‘;e’ﬂ 9%1) MeEt 788 Aspy BHEIIEASAERheSE | g2 5280255 %@'Fﬁﬁ@l tAQ?lgLeu 114994 Pro Glu Tyr Gly

PheT_ys ySer‘f.;fsr%@%gf%OFxrg (&3{\‘/ 8E¢ §%c¥|y’"||é*‘?ﬁe sThr I Thr Leu Glu Asn Cys
275280285 Glu Thr Lys Cys Gin Thr Pro Leu Gly Ala lle Asn Thr Thr Leu Pro 290295300 Phe His Asn

val Iﬂl%tPﬁj_@%aT@g@e;F@ Sih €% Eﬁgo%g G G? Oﬁ%@gg@ g%% %@c; Glu LYy£%%u Val Leu Ala

Thr Gly Leu Arg Asspval Pro Gin 3253 r Arg Glyzkgu y Ala lle Ala Gly Phe lle
Glu Glé 340345350 Gl Gin ch Met lle ﬁ)ﬂ %Trap :cl'yr Gly Tgrgl—éls His Ser Asn §55360365 Asp

Gin & ééﬁ@%?%ﬁ%lgé@%psﬁys A5G 2talloct o0

y Tyr Ala Ala
370 375
gac aaa gaa tcc act caa aag gca ata gat gga atc act aat aag gtc 1205
Asp Lys Glu Ser Thr GIn Lys Ala Ile Asp Gly Ile Thr Asn Lys val
380 385 3080

aac tca atc att gac aaa atg aac act cag ttt gag gcc gtt gga aag 1253
Asn Ser Ile Ile Asp Lys Met Asn Thr Gln phe Glu Ala val Gly Lys
395 400 405 410

gaa ttt aat aac ttg gaa agg agg ata gag aat ttg aat aag aaa atg 1301
Glu Phe Asn Asn Leu Glu Arg Arg Ile GIu Asn Leu Asn Lys Lys Met
415 420 425

gaa gac g%a ttt cta gat gtc tgg act tat aat gct gaa ctt ttg gtt 1349
Glu Asp Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val
430 435 440

cta atg gaa aat gag aga acc cta gac Tttt cat gac tca aat gtc aag 1397
Leu Met Glu Asn Glu Arg Thr i_eg Asp Phe His Asp Ser Asn val Lys
445 45 455

aac ctt tat gac aag gtt cga cta cag ¢tt agg gat aat gca aag gag 1445
Asn Leu Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu
460 465 470

ctg ggt aat ggt tgt ttc gag ttc tac cat aaa tgt gat aat gaa tgt 14093
Leu Gly Asn Gly Cys pPhe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys
475 480 485 490

atg gaa agt gta aaa aac g?g acg tat gac tac ccg cag tat tea gaa 1541
Met Glu Ser val Lys Asn Giy Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu
495 500 505

gag gca aga cta aac aga gag gaa ata agt ggg gtg aaa ttg gaa tca 1589
GTu Ala Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser
510 515 520

atg gga att tac caa ata ctg tca att tat tca aca gtg gcg agt tcc i637
Met Gly Ile Tyr Gin Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser
525 530 535

¢ta gca ctg gca atc atg ata get ggt ¢ta tet tte tgg atg tge tcec 1685
Leu Ala Leu Ala Ite Met Ile Ala Gly Leu Ser Phe Trp Met Cys Ser

540 5435 550
aat gga tca ttg cag tge aga att tge att taa atgtgtgagt tcagattgta 1738
Asn Gly Ser Leu Gln Cys Arg Ile Cys Ile
555 560
gttaaaaaca ccctigtttc tac 1761
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370375380 Phe Asp Gly lle Thr Asn Lys Val Asn Ser val lle Glu Lys Met Asn 385390395400 PF387
ST25.txt Thr Gin Phe Glu Ala Val Gly Lys Glu Phe Ser Asn Leu Glu Arg Arg 405410415 Leu Glu Asn
Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp val Trp 420425430 Thr Tyr Asn Ala Glu Leu Leu Val
Leu met Glu Asn Glu Arg Thr Leu 435440445 Asp Phe His Asp Ser Asn val Lys Asn Leu Tyr Asp Lys
Val Arg Met 450455460 Gin Leu Arg Asp AsA%/al’ys GitLeu Gly Asn Gly Cys Phe Glu Phe
465430445480 Tyr His Lys Cys Asp Asp Glu Cys Met Asn Ser Val Lys Asn Gly Thr 485490495 Tyr
Asp 93x1Pro 16/ Tyr Glu Glu Glu Ser Lys Leu Asn Arg Asn Glu 500505510 lle Lys Gly Val Lys Leu Ser
Ser Gly Nah Typ Sinllesl ey Ala 515520525 lle Tyr Ala Thr val Ala Gly Ser Leu Ser Leu Ala lle Met
Met Ala 530535540 Gly Ile Ser Phe Trp met Cys Ser Asn Gly Ser Leu Gin Cys Arg lle 545550555560
Cys ##P@2105 9 <211> 1765 <212> DNA <213> Influenza A virus <220> <221> CDS <222>

(30)xd¥ I0N<223>x 7407 9 agcearaeta guuaatactt icatiaate atg-aag,ace git att get tta age53 Met Lys
Thr Val lle Ala Leu Sef15 tac att ctc tgt ctg aéfttc gga cag gac ctc cta ggg aat gac aac101 Tyr lle Leu
Cys Leu Thr Phe Gly Gin Asp Leu Pro Gly Asn Asp Asn 101520

Asp GIn Ile Cys ITe Gly Tyr His %}a Asn Asn Ser Thr ggu Gln val
20 5

Asp Thr Ile Met Glu Lys Asn V81 Thr val Thr His Ala Gln Asp Ile
35 4 45

Leu Glu Lys Thr #His Asn Gly Lys Leu Cys Ser Egu Asn Gly val Lys
50 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Leu Ash val Pro Glu Trp Ser Tyr Ile val
85 a0 95

Glu Lys Asp Asn Pro val Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110

ASp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe Glu
115 120 125

Lys Ile Arg Ile Ile Pro Arg Ser Ser Trp Ser Asn His Asp Ala Ser
130 135 140

ser Gly val Ser Ser Ala Cys Pro Tyr Asn Gly Arg Ser Ser Phe Phe
145 150 155 160

Arg Asn val val Trp Leu ITe Lys Lys Asn Asn Ala Tyr Pro Thr Ile
165 170 175

Lys Arg Ser Tyr Asn Asn Thr Asn GIn Glu Asp Leu Leu ITe Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu GlIn Thr Lys Leu Tyr GlIn
195 200 205

Asn Pro Thr Thr Tyr val Ser val Gly Thr-Ser Thr Leu Asn Gln Arg
210 215 220

ser val Pro Glu Ile Ala Thr Arg pro Lys val Asn Gly GlIn Ser Gly
225 230 235 240
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agt aca gca aca ctg tgc ctg ggg cac cat gca gtg ccg aat ggg acal4d9 Ser Thr Ala Thr Leu Cys Leu Gly
His His Ala val Pro Asn Gly Thr 25303540 PF387 ST25.txt lle Val Lys Thr lle Thr Asp Asp Gin lle Glu
Val Thr Asn Ala Thr 455055 gag cta gtt caa agc tcc tca aca ggg aaa ata tgc aac aat cct cac245 Glu
Leu Val Gin Ser Ser Ser Thr Gly Lys lle Cy&?ﬁ\s?n Ag_qn Pro His 606570 agg atc ctt gat gga agg gcc tgc
acatta a ct cta 293 Arg, lle L&t Asp Bly-Ard Ala Cys Thr Leu lle Asp Ala Leu Leu Gly
758088 gftgfétﬁ’ca?%gec%%t gt ttgtr%craalgéeat i@%?g %ﬁg Fg?? g'%?cﬁst?t 8¥&£%§5$r0 His Cys Asp Val Phe
Gin Asn Glu Thr Trp Asp Leu Phe Val 9095100 gag cga agc aat gct ttc agc aac tgt tac cct tat gat ata
cea gALeR9,Cl AR ALASIALRNS REASTEYSTY 7P Tk ASh I3 Brovasp 10511011120 tat gca
tcc ctt agg tcc cta gabgec tca tca gge acasg gag ttc437 Tyr Ala Leu Arg Ser Leu Val Ala Ser Ser
Gly Thr Leu Glu Phe 125130135 atc act gag ggt ttc acc tgg aca gga gta act cag aat gga ggg agc485
lle Ths Gly SlyRherThe s ThrGly Yal M GlpsAse Gl Slyegee Aal45450 agt get tgc aaa aga gga
cct gct aac ggivtic ttc agt aga ctg aa@883 Ser Ala Cys Lys AR&bGly Pro Ala Asn Gly Phe Phe Ser Arg
Leu Asn 155160165 tgg ttg act aaa tca gaa agc gca tac cca gtg ctg aac gtg act atg581 Trp Leu Thr
Lys mer Glis SenAtad yyEroyakiieurAsnpYal vdyr et A78175d 83 gceenat @at gac aat ttt gac aaa cta
tac atc tg¢P@ga gta cac cac629 P¥6 Asn Asn Asp Asn PAE Asp Lys Leu Tyr lle Trp Gly Val His His
185190195200 ccg agc aca aat caa gaa caa acc aac ctg tat gtt caa gca tca ggg677 Pro Ser Thr Asn
Gin @& G ThreAsisLesinT ¥l wah GirpAta ISer Gly 2052402 16 agaygte aca gic tct acc agg aga agt cag
cag a8t ata atc ccg aat725 val Thr Val Ser Thlgksrg Arg Ser GIn Gin Plle lle Pro Asn 220225230

att gga tct aga ccc tgg gta agg ggc cag cct ggc aga ata agc atc773

Tyr val Lys Ser Gly Arg Leu val teu Ala Thr Gly Leu Arg Asn val
325 330 335

Pro Gln Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly pPhe Ile
340 345 350

Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His
355 360 365

Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
370 375 380

Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser Ile Ile Asp Lys
385 390 395 400

Met Asn Thr GIn Phe Glu ATa val Gly Lys Glu Phe Asn Asn Leu Glu
405 410 415

Arg Arg rle Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp
420 425 430

vatl Trp Thr Tyr aAsn Ala Glu Leu Leu val Leu Met Glu Asn Glu Arg
435 440 445

Thr teu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys val
450 455 460

Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys phe
465 470 475 480

GTu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser val Lys Asn
485 490 495

Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg Leu Asn Arg
500 505 510
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lle Gly Ser Arg Pro Trp Val Arg Gly Gin Pro Gly Arg lle Ser lle 235240245 tat tgg aca ata gtt aaa cct
ggg gac gtg ctg gta atc aac agt aat821 Tyr Trp Thr lle Val Lys Pro Gly Asp Val Leu Val lle Asn Ser Asn
250255260 gga aac cta atc gct cct cgg ggt tac ttc aag atg cgc act ggg aaa869 Gly Asn Leu lle Ala Pro
Arg Gly Tyr Phe Lys Met Arg Thr Gly Lys 26@5}%;027@5280;190 tca ata atg agg tca gat gca cct att gac
acc tgt atc.tct gag917 Ser Ser lle Met Ar t s Ko Thr Cys lle Ser Glu 285290295 tgc
R e R e T S 0 TS oy i v o
Asp Lys Pro Phe Gin Asn 300305310 PF387 ST25.txt Val Asn Lys lle Thr Tyr Gly Ala Cys Pro Lys Tyr

Val Lys, GlnAsN.3193203257C £0 280 49 963,268, 099210609324 91 (6@ 9ag aaa caa acc1061 Thr
Leu Lys Iseg Ala Thr Gly Met ArgzAsn Val Pro Glu Lys $3im Thr 330335340 aga ggc cta ttc ggt gca ata

gca ggt ttt ata gaa aat gga tgg gag1109 Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu Asn Gly Trp

Glu 34935603%7360:093-2 1P RLA-B 8Q¢ tagsial HOa dic aBy sal-Caaaal iclgag ggtl1s7 Gly met lle Asp
Gly 5 Tyr Gly Phe Arg Hi§38in Asn Ser Glu Gly 365370375 aca gga ca#@ca gca gac ctt aaa agc act

cag gca gcc att gac caal205 Thr Gly Gin Ala Ala Asp Leu Lys Ser Thr Gin Ala Ala lle Asp Gin
380385390Atc/8at BYY aaa ttg aac aga gtg att gaa aag acg aat gag aag ttc1253 lle Asn Arg Lys Leu
Asn Arg Val lle Glu Lys Thr Asn Glu Lys Phe 395400405 cat caa atc gaa aag gaa ttc tcc gaa gta gaa
ggg agg att cag gac1301 His Gin lle Glu Lys Glu Phe Ser Glu Val Glu Gly Arg lle Gin Asp 410415420
ctt gagld@aa tac gtt gaa gac acg aaa ata gat ctc tgg tct tac aat1349 Leu Glu Lys Tyr val Glu Asp Thr Lys
lle A%?gu 'g %er Tyr Asn 425430435440 gcg gaa ctt ctt gtt gcc cta gag aat cag cat aca atc gat ctg
gctl3973Ala Legzken VakAa Leu Glu Asn Gin His Thr lle Asp Leu Ala

<220>

<Z221> Cbs

<222> (2)..(1015>
<223>

<400> 5

C cta ctg gtc ctg tta tgt gea ctt gca got gca gat gca gac aca ata 49
Leu Leu val Leu Leu Cys ATa Leu Ala Ala Ala Asp Ala Asp Thr Ile
1 5 10 15

tgt ata ggc tac cat gcg aac aat tca acc gac act gtt gac aca gta 97
Cys Ile Gly Tyr His Ala Asn Asn ger Thr Asp Thr val égp Thr val
20 5

ctc gag aag aat gtg aca gtg aca cac tct gtt aac ctg ctc gaa gac 145
L.elt Glu Lys Asn val Thr val Thr His Ser val Asn Leu Leu Glu Asp
35 40 45

agce cac aac gga aaa cta tgt aga tta aaa gga ata gcc cca cta caa 193
Ser His Asn Gly Lys Leu Cys Arg Leu Lys Gly Ile Ala Pro Leu Gin
50 55 60

ttg ggg aaa tgt aac atc gcc gga tgg ctc ttg gga aac cca gaa tgc 241
Leu Gly Lys Cys Asn Ile Ala Gly Trp Leu Leu Gly Asn Pro Glu ggs
65 70 75

gac cca ctg ctt cca gty aga tca tgg tcc tac att gta gaa aca cca 289
Asp Pro Leu Leu Pro val Arg Ser Trp Sgr Tyr Ite val Glu ghr Pro
85 5

aac tct gag aat g?a ata tgt tat cca gga gat ttc atc gac tat gag 337
Asn Ser Glu Asn Gly Ile Cys Tyr Pro Gly Asp Phe Ile Asp Tyr Glu
100 105 110

gag ctg agg gag caa ttg agc tca gtg tca tca ttc gaa aga tic gaa 385
Glu Leu Arg Glu GIn Leu Ser Ser val Ser Ser Phe Glu Arg Phe Glu
115 120 125

ata ttt ccc aaa gaa agce tca tgg CCC aac cac aac aca aac gga gta 433
ITe Phe Pro Lys Glu Ser Ser Trp Pro Asn His Asn Thr Asn Gly val
130 135 140

acg gca gca tge tec cat gag g?g aaa agc agt ttt tac aga aat ttg 481
Thr Ala Ala Cys Ser His Glu Gly Lys Ser Ser phe Tyr Arg Asn iLeu
145 150 155 160

cta tgg Ctg acg gag aag gag ggc tca tac cca aag ctg aaa aat tct 529
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445450455 gat tca gaa atg aac aaa tta ttt gaa aaa acc agg agg caa ctg agg1445 Asp Ser Glu Met Asn
Lys Leu Phe Glu Lys Thr Arg Arg Gin Leu Arg 460465470 gaa aat gct gaa gac atg ggc aat ggt tgt ttc
aag ata tac cac aaal493 Glu Asn Ala Glu Asp met Gly Asn Gly Cys Phe Lys lle Tyr His Lys
475480485 tgt gac aat gct tgc ata gag tca att a a aac ggg act tat gat cat1541 Cys Asp Asn Ala Cys lle

Glu Ser lle Arg As ¥ Thr T 5?@2 [l laca ag gca ttg aac aac cgg ttc
cag ate ana gg?ffsg A§@5II yr Oéiés sn ,&?95 F%g Cgln‘glle Lys Gly 505510515520

gtc gaa cta aaa tct gga tac aaa gac tgg atc ctg tgg att tcc ttt1637 Val Glu Leu Lys Ser Gly Tyr Lys Asp

Trp ﬁ@ﬁ_@igr@aﬁeﬁér %%ﬁg@%ﬁg%ca@efp%g@ci‘égt@gﬁtt%ﬁﬁéttﬁﬁé ctg ggt fi€ att atg1685 Ala

lle Ser Cys Leu Legdeu C al'vVal Leugeu Gly Phe lle me 45550 tgg gcce tge cag aga ggc aac
att ag %i%c aac att tgc attt a1730 c§iAla Cys Gln Arg@ﬁy Asn lle Ar%?CXs Asn Ileé‘} s lle 555560565

gtatggeal GARABaAdT J0FCTERARACEI A65 B200r LOL<ALd X PBOATPAR! AR5 Xt < 5> PRT <2135

Influenza A vit@s <400> 10 Met Lys J01r Val lle Ala Leu SerZ?Uyr lle Leu Cys Leu Thr Phe Gly 151015

Gin A P Al la.Th y His Hig-Ala val Pro Asn
Gly i‘gp et E%/S%%ﬁ?&%? A%A?S@%@%ééﬁ éy \a(ai;T g&éﬂgégghr Glu§L7§u Val GIn Ser

Ser Ser 'I?I3+950556O Gly Lys lle Bys Asn Asn Pro His /ﬁﬂj)lle Leu Asp Gly Arg Ala Cys 65707580 Thr
Leu élg §9a%%&%&%£5'¥e%59a%r%{‘£5a§¥5g%§pc\£§| Ech_e @'@j‘ agg atg aac 721

1a Glu Arg Pro Lys val Arg Asp GIn Ala Gly Arg Met Asn
225 230 . 235 240

tat tac tgg acc ttg cta aaa ccc g%a gac aca ata ata ttt gag gca 769
Tyr Tyr Trp Thr Leu Leu Lys Pro Gly Asp Thr Ile Ite Phe giu Ala
245 250 55

aat gga aat cta ata gca cca atg tat gct ttc gca ctg agt aga gge 817
Asn Gly Asn Leu Ile Ala Pro Met T%r Ala Phe Ala Leu geg Arg Gly
260 265 7

ttt

ggg tcc ggce atc atc acc tca aac gca tca atg cat gag tgt aac 865
Phe G

g
y Ser Gly Ile Ile Thr Ser Asn Ala Ser Met His Glu Cys Asn
275 280 285

acg aag tgt caa aca ccc ctg gga gct ata aac age agt cte cct tac 913
Thr Lys Cys Gin Thr Pro Leu Gly Ala ITe Asn Ser Ser Leu Pro Tyr
290 295 300

cag aat ata cac cca gtc aca ata g?a gag tgc cca aaa tac gtc agg 961
GIn Asn Ile His pPro val Thr Ile Gly Glu Cys Pro Lys Tyr val Arg
305 310 315 320

agt gcc aaa ttg agg atg gtt aca gga cta agg aac att ccg tcc att 10609
Ser Ala Lys Leu Arg Met val Thr Gly ng Arg Asn Ile Pro ggr Ile
325 3 5

caa tcc 1015
Gln Ser

<210> 6

<211> 338

<212> PRT

<213> iInfluenza A virus

<400> 6
Leu teu val Leu Leu Cys Ala Leu Ala Ala Ala Asp Ala Asp Thr Ile
1 5 10 15

Cys Ile Gly Tgr His Ala Asn Asn Ser Thr Asp Thr val Asp Thr val
2 25 30

Leu Glu Lys Asn val Thr val Thr His Ser val Asn Leu Leu Glu Asp
35 40 45

Ser His Asn Gly Lys Leu Cys Arg Leu Lys Gly Ile Ala Pro Leu Gln
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859095 Asn Glu Thr Trp Asp Leu Phe Val Glu Arg Ser Asn'Ala Phe Ser Asn 100105110 Cys Tyr Pro
Tyr Asp lle Pro Asp Tyr Ala Ser Leu Arg Ser Leu Val 115120125 Ala Ser Ser Gly Thr Leu Glu Phe lle
Thr Glu Gly Phe Thr Trp Thr 130135140 Gly Val Thr Gin Asn Gly Gly Ser Ser Ala Cys Lys Arg Gly Pro
Ala 145150155160 Asn Gly Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Glu Ser Ala 165170175
Tyr Pro \ia| Leu Asn Val Thr Met Pro Asn REA%&spvitr BRe Asp Lys 180185190 Leu Tyr lle Trp Gly Val
His His Pro Ser Thr Asn Gin Glu Gin Thr 195200205 Asn Leu Tyr Val Gin Ala Ser Gly Arg Val Thr Val
Ser Thr Arg Arg 210215220 Ser Gin Gin Thr lle lle Pro Asn lle Gly Ser Arg Pro Trp val Arg
225%:%62%13‘246’ BIPEIRBrolEay Ay 16’ SEIEriEth Thr AeVAIPyE Brg¥sly 245250255 PF3s7
ST25.txt Asp Val Leu Val lle Asn Ser Asn Gly Asn Leu lle Ala Pro Arg Gly 260265270 Tyr Phe Lys met
Arg Thr Gly Lys Ser Ser lle Met Arg Ser Asp Ala 275280285 Pra.Jle Asp Thr Cys lle Ser Glu Cys lle
T 78 128 L SR TER0RIS400 570 AR s Lo PHLople Chiag VAl e Lys le Thr Tyr Ely Ala
305310315320 Cys Pro Lys Tyr Val Lys Gin Asn Thr Leu Lys Leu Ala Thr Gly Met 325330335 Arg Asn
val R Gly L vs ST (g B LeuheBly &g lls Mg 340345380 Gly e le Glu Asn Gly Trp Glu
Gly Met lle Asp Glyodrp Tyr Gly 553%03ﬁ55Phe Arg His Gin Asmi8er 'Glu Gly Thr Gly Gin Ala Ala Asp
Leu Lys 370375380 Ser Thr Gin Ala Ala lle Asp Gin lle Asn Arg Lys Leta Asn Arg val 385390395400

Glu Leu Arg Glu Gln teu Ser Ser val Ser Ser Phe Glu Arg Phe Glu
115 120 125

Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Asn Thr Asn Gly val
130 135 140

Thr Ala Ala Cys Ser His Glu Gly Lys Ser Ser Phe Tyr Arg Asn lLeu
145 150 153 160

Leu Trp Leu Thr Glu Lys Glu Gly Ser Tyr Pro Lys Leu Lys Asn Ser
165 170 175

Tyr val Asn Lys Lys Gly Lys Glu val Leu val Leu Trp Gly Ile His
180 185 190

His Pro Pro Asn Ser Lys Glu Gln Gln Asn Leu Tyr Gin Asn Glu Asn
195 200 205

Ala Tyr val ser val val Thr Ser Asn Tyr Asn Arg Arg Phe Thr Pro
210 215 220

Glu ITe Ala Glu Arg Pro Lys val Arg Asp Gln Ala Gly Arg Met Asn
225 230 235 240

Tyr Tyr Trp Thr Leu teu Lys Pro Gly Asp Thr Ile Ile Phe Glu Ala
245 250 255

Asn Gly Asn Leu ITe Ala Pro Met Tyr Ala Phe Ala Leu Ser Arg Gly
260 265 270

Phe Gly Ser Gly Ile Ile Thr Ser Asn Ala Ser Met His Glu Cys Asn
275 280 285

Thr Lys Cys GIn Thr Pro Leu Gly Ala ITe Asn Ser Ser Leu Pro Tyr
290 295 300

GIn Asn Ile His Pro val Thr Ile Gly GIu Cys Pro Lys Tyr val Arg
305 310 315 320

Ser Ala Lys Leu Arg Met val Thr Gly Leu Arg Asn Ile Pro Ser Ile
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lle Glu Lys Thr Asn Glu Lys Phe His Gin lle Glu Lys Glu Phe Ser 405410415 Glu Val Glu Gly Arg lle
Gin Asp Leu Glu Lys Tyr Val Glu Asp Thr 420425430 Lys lle Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu
Val Ala Leu Glu 435440445 Asn Gin His Thr lle Asp Leu Ala Asp Ser Glu Met Asn Lys Leu Phe
450455460 Glu Lys Thr Arg Arg Gin Leu Arg Glu Asn Ala Glu Asp met Gly Asn 465470475480 Gly
Cys Phe Lys lle Tyr Hi§2éys Cys Asp Asn RF&@%@&,SW%SGT&SH 485490495 lle Arg Asn Gly Thr Tyr Asp
His Asp lle Tyr Arg Asp Glu Ala Leu 5005055?[ Asn Asn Arg Phe Ginlle Lys Gly val Glu Leu Lys Ser
Gly Tyr Lys 515520525 PP387 ST25.txt Asp Trp lle Leu Trp lle Ser Phe Ala lle Ser Cys Leu Leu Leu
Cys %)éfb %540 Val Val Leu Leu Gly Phe lle met Trp Ala Cys Gin Arg Gly Asn lle 545550555560 Arg
Cys Asn lle Cys lle 565 <210> 11 <211> 1704 <212> DNA <213> Influenza A virus <220> <221> CDS
<222>f§&..(]7700) <223> <400> 11 aaaca atg cta tca att gtg att ttg ttt ctg ctc ata gca gag aac tct50 Met
Leu Sgrlle akHe Leu Phe Leu Leu lle Ala Glu Asn Ser 151015 tcc caa aac tac aca gga aac cct gtg
ata tgeélatg goyeacat cat gct98 Ser Gin Asn Tyr Thr Gly Asn Pro Val lle Cys Met Gly His HiS Ala 202530
gtg gec 3t dad Haatg i 4§ acc cta gee gat gat caa gtg gaal4d6 val Ala Asn Gly Thr met val Lys

Thr kepoAla Asp Asp Gin Val Glu
<221> CDbS
222> (44)..(1732)
<223>

<400> 7

agcaaaagca ggggttatac catagacaac caaaagcaaa aca atg gec atc att 55
Met Ala Ile Ile
1

tat ctC att ctc ctg ttc aca gca gtg aga ggg gac cag ata tgc att 103
Tyr Leu Ile Leu Leu phe Thr Ala val Arg Giy Asp Gln 1le Cys 1le

gga tac cat gcc aat aat tcc aca gag aag gtc gac aca att cta gag 151
Gly Tyr His Ala Asn Asn Ser Thr Glu Lys val Asp Thr Ile %eu Glu
25 30 5

cgg aac gtc act gtg act cat gcc aag gac att c¢tt gag aag acc cat 199
Arg Asn val Thr val Thr His Ala Lys Asp Ile Leu Glu L%s Thr His
40 45 5

aac gga aag tta tgc aaa C€ta aac gga atc cct cca ¢ttt gaa cta ggg 247
Asn Gly Lys Leu Cys Lys Leu Asn Gly Ile Pro Pro Leu Glu Leu Gly
55 60 65

gac tgt agc att gcoc gga tgg ctc ctt gga aat cca gaa tygt gat agy 295
AsSp ggs ser ITe Ala Gly ;gp Leu Leu Gly Asn ggo Glu Cys Asp Arg

ctt cta agt gtg cca gaa tgg tcc tat ata atg gag aaa gaa aac ccg 343
Leu Leu Ser Val Pro Glu Trp Ser Tyr Ile get Glu Lys Glu Asn PSS
85 90 5 1

aga gac ggt ttg tgt tat cca ggc agc tic aat gat tat gaa gaa ttg 391
Arg Asp Gly Leu Cys Tyr Pro Gly Ser Phg Asn Asp Tyr Glu Glu Leu
105 il 115

aaa cat ¢tc ctc agc agc gtg aaa cat tic¢ gag aaa gta aag att ctg 439
Lys His Leu Leu Ser Ser val Lys His Phe Glu Lys val Lys Ile Leu
120 125 130

CCC aaa gat aga tgg aca cag cat aca aca act gga ggt tca cgg goc 487
Pro Lys Asp Arg Trp Thr Gin His Thr Thr Thr Gly Gly Ser Arg Ala
135 140 145

tge geg gtg tot ggt aat cca tca tte tte agg aac atg gtc tgg ctg 535
Cys %13 val Ser Gly Asn ir? ser Phe Phe Arg igg Met val Trp Leu
5 5

aca gag aaa gga tca aat tat ccg gtt gcc aaa gga tcg tac aac aat 583
Thr Glu Lys Gly Ser Asn Tyr Pro val Ala Lys Gly Ser Tyr Asn Asn
165 170 175 180

aca agc gga gaa caa atg cta ata att tgg g%g gtg cac cat ccc aat 631
Thr Ser Gly Glu Gin met Leu Ile Ile Trp Gly val His His Pro Asn
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354045 gtg gtc acc gca cag gaa ctg gta gaa tca caa aat ctc ccg gaa ctal94 Val Val Thr Ala Gin Glu
Leu val Glu Ser Gin Asn Leu Pro Glu Leu 505560 tgt ccg agc cct ctg aga cta gtt gac ggc cag acc tgt
gat atc atc242 Cys Pro Ser Pro Leu Arg Leu Val Asp Gly Gin Thr Cys Asp lle lle 657075 aat gga gca
ttg ggg agc cca ggg tgt gac cat ttg aat ggt gca gaa290 Asn Gly Ala Leu Gly Ser Pro Gly Cys Asp His
Leu Asn Gly Ala Glu 89@&9095 tgg gac gtttfé3fa4g ddd ccc aat g 1@ta gac act tgc tat cca338 Trp
Asp Val Phe lle Glu Arg Pro Asn Ala Val Asp Thr Cys Tyr Pro 100105110 ttt gat gtg cca gag tac cag
agt clgtagasageantgsetccgecaRc JR3IBB PR vai ProtGlgdryrGintSer 46U Arg Sefdle Leu Ala Asn
AsnAA5 1781 %Sgéégaccg“[téb%g BE Aft‘gdg g Yeirttc'Caa 1Y %&é 485 ot§'aag4a34 Gly Lys Phe Glu
Phe lle Ala Glu Glu Phe Gin Trp Asn Thr Val Lys 130135140 caa aat gga aaa tcc g%aAgcc tgc aag agg
gca A&f %aa TR FRASH G PE S VG Iy B2y sCEPs a ﬂiﬁ Val Ast¥Asp Phe
e T T R B A B hem i Lo s
Trp Leu Val Lys Ser Asp Gly Asn Ala Tyr Pro 160165170175 PP387 SCTZS.txt ctt C?.? aat ttg aca aag
ata 356 AL pAC o YerT RO G RER TR KA GIY Asp Tyr Ala Ar
Leu Tyr 230185190 atc tgg ggaat cat cac cct tcg aca gar aca gag caa acc aac ctg626 lle Trp Gly Val
His His Pro Ser Thr Asp Thr Glu Gin Thr Asn Leu 195200205 tac aag aat aac cct gga gga gtc act gtg
tt ol add P OBOR R T35 S AL AR FID GOy A R T EWaIHar 101 Lys THY Ger Gin
2102¥5220 aca agt gta gtga6t aac att ggc agc agaxéec ttg gtg aga gga ca@y22 Thr Ser Val Val Pro

Asn HsaGisetS%fcé\fchr%%gl %9 %y Gin 23?3%@%%@95990& ga.gia agy tic tac §gg act att gta gag

cct ggay garetiy vy (P Her kPhe Tyrel g dhrylte ved RyerGdg Asp Leu
265 270 275
ggg atc atg aaa aca gaa gga aca ctt gag aac tgt gag acc aaa tgc 819
Gly Ile Met Lys Thr Glu Gly Thr Leu Glu Asn Cys Giu Thr Lys Cys
280 285 290
caa act cct ttg g%a gca ata aat aca aca ttg c¢ct tit cac aat gte 867
¢In Thr Pro Leu Gly Ala Ile Asn Thr Thr Leu Pro Phe His Asn val
295 300 305
cac cca ctg aca ata ggt gag tge ¢cc¢ aaa tat gta aaa tcg gag aag 1015
His Pro Leu Thr Ile Gly Glu Cys Pro Lys Tyr val Lys Ser Glu Lys
310 315 320
ttg gic tia gca aca gga cta agyg aat gttt ccc cag att gaa tca aga 1063
Leu val Leu Ala Thr Gly Leu Arg Asn val Pro Gin Ile Glu Ser Arg
325 330 335 340
gga ttg ttt ggg gca ata gct ggt ttt ata gaa gga gga tgg caa gga 1111
Gly teu Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly
345 350 355
atg att gat ggt tgg tat gga tac cat cac agce aat gac cag g?a tca 1159
Met Ile Asp Gly Trp Tyr Gly Tyr His His Ser Asn Asp Gin Gly Ser
360 365 370
g?g tat gca gca gac aaa gaa tcc act caa aag gca tit gat g%a atc 1207
Gly Tyr Ala Ala Asp Lys Glu Ser Thr GlIn Lys Ala Phe Asp Gly Ile
375 380 385
acc aac aag gta aat tct gtg att gaa aag atg aac acc caa ttt gaa 1255
Thr Asn Lys val Asn Ser val Ile Glu Lys Met Asn Thr GlIn Phe Glu
390 395 400
gct gtt ggg aaa gaa ttc agt aac tta gag aga aga Ctg gag aac tig 1303
Ala val Gly Lys Glu Phe Ser Asn Leu Glu Arg Arg Leu Glu Asn Led
405 410 415 420
aac aaa aag atg gaa gac g%g Tttt cta gat gtg tgg aca tac aat gct 1351
Asn Lys Lys Met Glu Asp Gly Phe Leu Asp val Trp Thr Tyr Asn Ala
425 430 435
gag ctt cta gtt ctg atg gaa aat gag agg aca Ctt gac ttt cat gat 1399
Glu Leu Leu val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp
440 445 450
tct aat gtc aag aat ctg tat gat aaa ¢gic aga atg cag ctg aga gac 1447

Ser Asn val Lys Asn Leu Tyr Asp Lys val Arg Met Gln Leu Arg Asp
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240245250255 ata gtc ttc aac aca ata ggg aat cta att gcc ccg aga ggg cat tac818lle Val Phe Asn Thr
lle Gly Asn Leu lle Ala Pro Arg Gly His Tyr 260265270 aag tta aac aat cag aag aag agc aca att cta aat
act gca att ccc866 Lys Leu Asn Asn Gin Lys Lys Ser Thr lle Leu Asn Thr Ala lle Pro 275280285 ata
ggc tca tgt gtc agc aaa tgt cac aca gac aaa ggt tct ctc tct914 lle Gly Ser Cys val Ser Lys Cys His Thr
Asp Lys Gly %«gr Leu Ser 2902953004 ﬁt?a af’c"t%g%tt%"&a glat atc tcg agg ata gca gtt gga gac
tgc962 Thr Thr Eys Pro Phe Gin Asn lle Ser Arg lle Ala val Gly Asp Cys 305310315 ccc aga tat gtc
aaa &ag gyc terrtgamaatit goa aea atgrtagyl 0k( ProtArg Tyavady S @Gin Gly BéiLeu Lys Leu Ala
Thr &% ég, A%rb%‘éb%i‘é%%&%ﬁ%c%g c@ﬁggﬁ%acd ‘éc%&ér ¥od'§% 'ttt a gea ata get ggg1058
Asn lle Pro Glu Lys Ala Ser Arg Gy Leu Phe Gly Ala lle Ala Gly 340345350 ttc ata gag aat ggc tgg
caa 8§t data aFg 1359 @a %@‘itc'ﬂ? 83hadfe G ASh (?i GiAtGHELeu llelA$p Gly Trp Tyr Gly
Phe %%83 a& gcé’*g%:ﬁ?a egrca\\/ ‘éfé’ 5596'3 %r(':a%g a%dgaT cg-%ga E\é'f %&aa tcc1154 Arg His Gin
Asn Ala Glu Gly Thr Gly Thr Ala Ala Asp Leu Lys Ser 370375380 act cag gca gcc astt at caa atc aat
shd
999 #gﬁ@%@?@t%@ﬁlé@? THEGTBARI AT 2 B B ETITYE:Reu AshArg Leu lle
385390395 gag aag aganac gataaa tac cat gag atc gaa aaa gag ttagag caal250 Glu Lys Thr Asn
Asp L S T¥r HisCGinc!IeaGIu Lys Glu Ehe Glu Gén 4(%040?410&1%%5%333 aga gscgaa gat ctg gaa
aag Aot Geddad St BB Yaleluel 298 (DI aBLLEIliy &7y val Cii‘asp Thr Lys
420425430 att gatsizé tgg tca tat aat gca §ay cta tta gtc gct cta g2& aac1346 lle Asp Leu Trp Ser Tyr
Asn Ig §é{é el Lgcuchtl Lgclae X I és tngémgﬁ RE387 SI25.1xt caa cac actata gac gtg act gat
tca Q%G gaa gyfl%@t@é g@algn@% %ﬂg 3'&21_ %I@ ;21@51 A é@d‘ éﬁé met Asn Lys Leu Phe Glu
5 4 5

tgg atg tgc tcc aac ggg tct ctg cag tgc agg atc tgc ata tga 1732
Trp Met Cys Ser Asn Gly Ser Leu Gln Cys Arg Ile Cys 1le
550 555 560
ttataagtca ttttataatt aaaaacactc ttgtttctac t 1773
<210> 8
<21i> 562
<212> PRT
<213> 1Influenza A virus
<4G0> 8

met Ala I'le 1te Tyr Leu Ile Leu Leu Pge Thr Ala val Arg Gly Asp
1 5 1 15

Gln Ile Cys %Te Gly Tyr His Ala ésn Asn Ser Thr Glu %55 val Asp
0 5

Thr ITe Leu Glu Arg Asn val Thr val Thr His Ala Lys Asp Ile Leu
35 40 45

Glu Lys Thr His Asn Gly Lys Leu Cys Lys Leu Asn Gly Ile Pro Pro
50 55 60

Leu Glu Leu Gly Asp Cys Ser Ile Ala Gly Trp Leu Leu Gly Asn Pro
65 70 75 80

Glu Cys Asp Arg Leu Leu Ser val Pro S]u Trp Ser Tyr Ile Met Glu
85 0 95

Lys Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro Gly Ser Phe Asn Asp
100 105 110

Tyr Glu Glu Leu Lys His Leu Leu Ser Ser val Lys His Phe Glu Lys
115 120 125
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450455460 aga gta agg cgt caa ctc aga gag aat gct gaa gac aaa gga aat gggl442 Arg val Arg Arg Gin
Leu Arg Glu Asn Ala Glu Asp Lys Gly Asn Gly 465470475 tgt ttc gaa ata ttc cac aag tgt gat aac aac
tgc att gaa agt att1490 Cys Phe Glu lle Phe His Lys Cys Asp Asn Asn Cys lle Glu Ser lle
480485490495 cgg aat ggg act tat gat cat gat az;[t tat aga gat gaa gca atc aac1538 Arg Asn Gly Thr Tyr
Asp His Asp lle Tyr Arg Asp Gly Ala lle ﬁ@% 5 g%gva t cag gga gtc aaa ttg acc cag
gga\fgt:? aﬁ%égﬁé%%gﬁ%% %’%@s%ﬁfﬁﬁ?ﬂ I'S/?’/ar Lyk{sjl_%(larﬁ %’aﬂb%ﬁ?@@& yr met Asp 515520525 atc
an ctt tgg att tca ttc tcc ata tca tgc ttt ttg ctc gta gcal634 lle lle Leu Trp lle Ser Phe Ser lle Ser Cys Phe
Leu Ly val AlR 539533340 elayelt ta.ace e alh 19196 et st Cagaar pga pac aic cggl6s2 Leu Leu
LeuMa Phe lle'Leu Trp Alagdys Gin Asn Gly Asnilts Arg 545550555 tgcligag an tgt att tag agaal704
Cys Gin lle Cys lle 560 <210> 12 <211> 564 <212> P8T <213> Influenza A virus <400> 12 Met Leu .
Ser Jlewvalle+gu Rhehau drb ligsAla GlbAss Sery$ep Ab 135 G Asn iy Thr Gly Asn Pro Val lle
Cys Met Gly His His Algb¥al 202530 Ala Asn &1I¢ Thr met val Lys ThiE®u Ala Asp Asp Gin val Glu val
354045 val Thr Ala Gin Glu Leu Val Glu Ser Gin Asn Lev Pro Glu Leu Cys 505560 Pro Ser Pro Leu
Arg ke Yok Asp GhGiarTREEYS Asp lledla Asr 6200758016y Alp ey @iy Ser Pro Gly Cys Asp His
Leu Asn Gly Ala GRPTrp 859095 Asp Vakfthe lle Glu Arg Pro A3#PAla Val Asp Thr Cys Tyr Pro Phe
100105110 PP387 ST25.txt Asp val Pro Glu Tyr Gin Ser Leu Arg Ser lle Leu Ala Asn Asn Gly

His His Pro Asn Asp Glu Lys Glu GIn Arg Thr Leu Tyr GIn Asn val
195 200 205

Gly Thr Tyr val Ser val Gly Thr Ser Thr Leu Asn Lys Arg Ser Thr
210 215 220

Pro Asp ITe Ala Thr Arg Pro Lys val Asn Gly Leu Gly Ser Arg Met
225 230 235 240

Glu phe Ser Trp Thr Leu Leu Asp Met Trp Asp Thr Ile Asn Phe Glu
245 250 255

Ser Thr Gly Asn Leu Ile Ala Pro Glu Tyr Gly Phe Lys Ile Ser Lys
260 265 270

Arg Gly Ser Ser Gly Ile met Lys Thr Glu Gly Thr Leu Glu Asn Cys
275 280 285

Glu Thr Lys Cys GIn Thr Pro Leu Gly Ala Ile Asn Thr Thr Leu Pro
290 295 300

Phe His Asn val His Pro Leu Thr Ile Gly Glu Cys Pro Lys Tyr val
305 310 315 320

Lys Ser Glu Lys Leu val reu Ala Thr Gly Leu Arg Asn val Pro Gin
325 330 335

Ile Glu ser Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly
340 345 350

Gly Trp GIn Gly Met Ile Asp Gly Trp Tyr Gly Tyr His His Ser Asn
355 360 365

Asp GIn Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln Lys Ala
370 375 380

Phe Asp Gly Ile Thr Asn Lys val Asn Ser val Ile Glu Lys Met Asn
385 390 395 400
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115120125 Lys Phe Glu Phe lle Ala Glu Glu Phe Gin Trp Asn Thr Val Lys GIn 130135140 Asn Gly Lys
Ser Gly Ala Cys Lys Arg Ala Asn Val Asn Asp Phe Phe 145150155160 Asn Arg Leu Asn Trp Leu val
Lys Ser Asp Gly Asn Ala Tyr Pro Leu 165170175 Gin Asn Leu Thr Lys lle Asn Asn Gly Asp Tyr Ala
Arg Leu Tyr lle 180185190 Trp Gly Val His His Pro Ser Thr Asp Thr Glu Gin Thr Asn Leu Tyr

e

lle Val Glu Pro Gly Asp Leu lle 245250255 val Phe Asn Thr lle Gly Pan Leu lle Ala Pro Arg Gly His Tyr

RIS L ASD,

1952902
r
Pro Asn

Lys ge0a5re

Ao

Asn A
ST,

i

Ao fan #E

P(/o 1Glé/]();?dl)gyVa

roLeuv

5
rg

05 L@Eyﬁelt:)l/éﬁe

Cys Val Ser Lys GysHIs Thi Asp Lys GlyBer Leu Ser Thr 290

B STRIE
e 2952

£

s Thr.Ser Gin I‘j’hr 210215220 Ser val val
EOZ:IE/ ﬁ\rcg' val Ser Phe Tyr Trp Thr

le.Pro lle 275280285 Gly Ser
err%

b

00 Thr

ys Pro Phe Gin Asn lle Ser

Arg lle Ala Val Gly Asp Cys Pro 305310315320 Arg Tyr val Lys Gin Gly Ser Leu Lys Leu Ala Thr Gly
met-A1g AR 32r330333.18 Bro Gluys Ala See ArauGld-al Phe ShihAladie Ala Gly Phe 340345350
lle Glu Asn G#2Trp Gin Gly Leu lle Agp Gly Trp Tyr Gly Phé4Arg 355360365 His Gin Asn Ala Glu Gly
Thr Gly Thr Ala Ala Asp Leu Lys Ser Thr 370375380 PF387 ST25.txt Gin Ala Ala lle Asp Gin lle Asn
Gly hys Lrels ASR AigpLearllrsGly 385390395400, Lys-The Asy Asp L ys-§ widtis Gin lle Glu Lys Glu Phe
Glu Gin ¥aP405410415 Glu Gly#A¥g lle Gin Asp Leu GtéQys Tyr Val Glu Asp Thr Lys lle 420425430

Gln
465

Tyr

Tyr

Ile

Ile

Cys

<210
<211
<212
<213

<220
<221
<222
<223

<400

Leu Arg Asp Asn val tys Glu Leu Gly Asn Gly Cys Phe Glu Phe

His Lys

AsSp Tyr

Lys Gly

Tyr Ala

ITe Ser

> 9

> 1765
> DNA
>

>
> CDS

Cys

Pro

500

val

Thr

Phe

AsSp

485

LysS

Lys

val

Trp

> (30)..(1730)

>

> 9

470

Asp

Tyr

Leu

Met
550

influenza A virus

Glu Cys

Glu Glu

Ser Ser

520

Gly Ser

Cys ser

agcaaaagca ggggatactt tcattaatc

tac
Tyr

agt
ser
25

ata

att ctc
Ile Leu
10

aca gca
Thr Ala

gtg aag

tgt
Cys

aca
Thr

aca

ctg
Leu

ctg
Leu

atc

act
Thr

tgc
Cys
30

aca

ttc gga
phe Gly
15

<ty 9949
Leu Gly

gat gat

Met

Glu
505

Met

Ley

Asn

atg
Met

cag
Gln

cac
H1s

cag

Asn
490

Ser

Gly

Ser

Gly

aag
LyS

gac
Asp

C@t
His

att

475

ser

Lys

val

Leu

Ser
555

acc
Thr

ctc
Leu

gca
Ala
35

gag

val

Leu

Tyr

Ala
540

Leu

gtt
val

cca
Pro
20

gty
val

gtg

pPage 17

Lys

AsSn

G1In
525

Ile

GIn

att
Ile

gg9g
Gly

ccy
Pro

act

Asn

Met

Cys

gct
Ala

aat
Asn

aat
Asn

aat

Leu

Met

Arg

tta
Leu

gac
Asp

9499

gct

480

Thr

Glu

Ile
560

age
Ser

aac
Asn

aca
Thr
40

act

53

101

149

197



Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu Val Ala Leu Glu Asn Gin 435440445 His Thr lle Asp val Thr -
Asp Ser Glu Met Asn Lys Leu Phe Glu Arg 450455460 Val Arg Arg Gin Leu Arg Glu Asn Ala Glu Asp
Lys Gly Asn Gly Cys 465470475480 Phe Glu lle Phe His Lys Cys Asp Asn Asn Cys lle Glu Ser lle Arg
485490495 Asn Gly Thr Tyr Asp His Asp IIeA'%I'yr Arggésp Glu Ala lle Asn Asn 500505510 Arg Phe Gin
lle Gin Gly val Lys Leu Thr.Gin Gly Tyr V. I 25 |le Leu Trp lle Ser Phe Ser lle Ser Cys
Pheﬁéeu %et VA &,grLél-ESE%Eﬁé‘{%%f%fg?a%Heél?eg'liﬂqurﬁﬁ% HJ%)E[SQ‘ Gin Asn Gly Asn lle Arg Cys
545550555560 Gin lle Cys lle <210> 13 <211> 1634 <212> DNA <213> Influenza A virus <220>

<22 B3TES A0S 20165 12933520900 22D 1EIMEC (BARATLST (1634)(164) <223> s
unknown base P887 ST25.txt cag att tge att ggt tac cat gca aag aaac. tCg aCa gaa cag gtt gac95
Ginlle C S lle Gly Tyr Hig, éla Ascn Asn Saer Thraglu EEaina\{al CAtsp 2025t30 aca ata a gaa aag aat gtc
act G93chgat HpCEheciontt HaiAn Tl Mg SIb 95 AGL VACTREV i HiS R Gin Asp lle Leu

354045 gaa a&&g aca cac aac ggg aag ctc tgc agt cta aat g@a gtg aag cctl91 Glu Lys Thr His Asn Gly

aac K303 o Rbro e byt A DK Coerigd b atboptro e o cece e

gag cga agc aat got ttc age aac tgt tac cct tat gat ata cca gat 389
Glu Arg Ser Asn Ala Phe Ser Asn Cys Tyr Pro Tyr Asp Ile Pro Asp
105 110 115 120
tat gca tcC ctt agg tcc cta gtt gcc tca tca gge aca ttg gag ttc 437
Tyr Ala Ser Leu Arg Ser bLeu val Ala Ser Ser Gly Thr Leu Glu Phe
125 130 135
atc act gag ggt ttc acc tgg aca gga gta act cag aat g?a g?g agc 485
T1e Thr Glu Gly Phe Thr Trp Thr Gly val Thr Gln Asn Gly Gly Ser
140 145 150
agt gct tgc aaa aga gga cct gct aac ggt tic tte agt aga ctg aac 533
Ser Ala Cys Lys Arg Gly Pro Ala Asn Gly Phe Phe Ser Arg Leu Asn
155 160 165
tgg ttg act aaa tca gaa agc gca tac cca gtg ctg aac gtg act atg 581
Trp Leu Thr Lys Ser Glu Ser Ala Tyr Pro val Leu Asn val Thr Met
170 175 180
cca aat aat gac aat tit gac aaa cta tac atc tgg gga gta cac cac 629
Pro Asn Asn Asp Asn Phe Asp Lys Leu Tyr Ile Trp Gly val His His
185 190 195 200
CCQg age aca aat caa gaa caa acc aac ctg tat gtt caa gca tea gug 677
Pro Ser Thr Asn G1n Glu GIn Thr Asn Leu Tyr val Gln Ala Ser Gly
203 210 215
aga gtc aca gtc tct acc agg aga agt cag cag act ata atc ccg aat 725
Arg val Thr val ser Thr Arg Arg Ser GIn Gln Thr Ile Ile Pro Asn
220 225 230
att gga tct aga ccc tgg gta agg gge cag cct g?c aga ata agc atc 773
Ile Gly Ser Arg Pro Trp val Arg Gly Gin Pro Gly Arg Ile Ser Ile
235 240 245
tat tgg aca ata gtt aaa cct ggg gac gtg ctg gta atc aac agt aat 821
Tyr Trp Thr Ile val Lys Pro Gly Asp val Leu val Ile Asn Ser Asn
250 255 260
gga aac cta atc gct cct ¢gyg ggt tac tic aag atg Ccgc act ggg aaa 869
Gly Asn Leu Ile Ala Pro Arg Gly Tyr Phe Lys Metl Arg Thr Gly Lys
265 270 275 280
agc tca ata atg agg tca gat gca cct att gac acc tgt atc tct gag 917
Ser Ser Ije Met Arg Ser Asp Ala Pro Ile Asp Thr Cys Ile Ser Glu
285 290 295
tgc atc act cca aat gga age att ccc aat gac aag ccc ti¢ caa aat 965
Cys Ile Thr Pro Asn Gly Ser Ilte Pro Asn Asp Lys Pro Phe Gln Asn
300 305 310
gta aac aag atc aca tac gga gca tgt ccc aag tat gtt aag cag aac 1013
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657075 atg tgt gac gaa ttc ctc aat gtg ccg gaa tgg tct tac ata gtg gag287 Met Cys Asp Glu Phe Leu
Asn val Pro Glu Trp Ser Tyr lle val Glu 80859095 aag gac agt cca gtc aat ggc ctc tgc tac cca gga gat
ttc aac gac335 Lys Asp Ser Pro Val Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn Asp 100105110 tat
gaa gaa ctg aaa cac cta ttg agc agc aca aac cat ttt ag aaa383 Tyr Glu Glu Leu Lys His Leu Leu Ser

Ser Thy Asn His W Lys 118120125 aﬁE ga age-tct tag tcc aat cat gat gec tca
tca4\§ 318 @lrﬁl #1? f&rg@e%%e% ap §(Ser Asn B é'&gﬁa? ar Sge}t 1%%35140 gga gtg agc tct gca

tgt cca tat ggt ggg agg tcc tcc ttt ttc a% a479 Gly Val Ser Ser Ala Cys Pro Tyr Gly Gl Arg Ser Ser Phe

Phe g ié@%%%@?ﬁ%ﬁ@@@a%% ; %ﬁrﬁaéﬁa@}?aé%%@ﬁ%@ &4 difFata ad§527 Asn val val

Trp Leu lkgdys Lys Asn Asn Ala3yr Pro Thr lle Lys 168465170175 agg agt tac aat aat acc aac caa
gaa gat ctt ttg ata ct% g%gg 575 A Ser Te/r Asn Asn Thr Asn GIn GIu Asp Leu Lﬁl éle Leu Trp Gly
; :

1805891 80altsheRat Eittac: 1 8cdigagiad Hod Anachc &g carnash23 lle His His Pro Asn Asp
Ala At Glu GIn Thr Lys Le@sPyr Gin Asn 1952002235 cca act acc tat gtt t8é@tt gga aca tca aca ctg aac

ca 6 r h I I ey Asn Gl Ser 15220 gtt cca
gaga g é%%@é;tgggégc%%aé %tg@cgg%é%%gg 9%%5 %%hégtﬁlgér% rb%gAla T%l%%zrg Pro L%/t; Val

Asn Gly Gin Ser Gly AP§ 225230235 atg gag #Etc tgg aca att tta aa®fécg aat gat gcc atc aat ttc767

Met Ll Bhe Rhe 1ep Thnliglerdya dr Oaéérhé@pc%adl?agﬁl Phe 240245250255 98¢ agt aat gga aat
ttc atthgcégagjaatat gechata&s;aaaeatt_g&ﬂbﬁs Ghr SEmAshaGl A PhedlesAla Pro Glu Tyr Ala Tyr Lys

lle Val 260265270°8%a aaa gga gac tca & atc atg aaa agt ggé&@ gaa tat ggt aac863 Lys Lys Gly
Asp Ser Ala ”@MQE\EY&%eé&')’ab@Ug@#J aW Qha Asiy 25@2%@28@88@@2&:: 1253

ITe Asn Arg Lys Leu Asn Arg V Ile Glu Lys Thr Asn Glu Lys pPhe
395 400 405

cat c¢aa atc gaa aag gaa ttc tcc gaa gta gaa ggg agg att cag gac 1301
His Gln Ile Glu Lys Glu Phe ser Glu val Glu Ggg Arg Ile Gln Asp
410 415 4

ctt gag aaa tac gtt gaa gac acg aaa ata gat ctc tgg tct tac aat 1349
Leu Glu Lys Tyr val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn
425 430 435 440

gcg gaa ctt ctt gtt gcc cta gag aat cag cat aca atc gat ctg get 1397
Ala Glu Leu Leu val Ala Leu Glu Asn 618 His Thr Ile Asp Leu Ala
445 45 455

gat tca gaa atg aac aaa tta ttt gaa aaa acc agg agg caa Ctg agg 1445
Asp Ser Glu Met Asn Lys Lelu Phe Glu Lys Thr Arg Arg Gin Leu Arg
460 465 470

gaa aat gct gaa gac atg gge aat ggt tgt ttc aag ata tac cac aaa 1493
Glu Asn Ala Glu Asp Met Gly Asn Gly Cys Phe Lys I;e Tyr His Lys
475 480 485

tgt gac aat gct tgc ata gag tca att aga aac ggg act tat gat cat 1541
Cys Asp Asn Ala Cys Ile Glu Ser Ile Arg Asn Ggg Thr Tyr Asp His
450 495 5

gat ata tac aga gac gag gca ttg aac aac <gg ttc cag atc aaa ggt 1589
Asp Ile Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe GIn Ile Lys Gly
505 510 515 520

gtc gaa cta aaa tct gga tac aaa gac tgg atc c¢tg tgg att tee tit 1637
val Glu Leu Lys Ser Gly Tyr Lys Asp Trp Ile Leu Trp Ile Ser Phe
525 530 535

gce ata tca tgc ¢ttt tig ctt tgt gtt gtt ttg ctg g%t ttc att atg 1685
Ala Ile Ser Cys Leu Leu teu Cys val val Leu Leu Gly Phe 1Ile Met
540 545 550

tgg gcc tgc cag aga gge aac att agg tgce aac att tgc att tga 1730
Trp Ala Cys Gin Arg Gly Asn I%S Arg Cys Asn Ile Cys Ile
555 5 563

gtatactaat gattaaaaac accctigtit ctact 1765
<210> 10

<211l> 566
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PF387 ST25.txt tgc aac acc aag tgt caa act cca atg ggt gcg ata aac tct agt atg911 Cys Asn Thr Lys
Cys Gin Thr Pro Met Gly Ala lle Asn Ser Ser met 290295300 cca ttc cat aac ata cac cct ctc acc att gga
goo tgc ccc aaa tac959 Pro Phe His Asn lle His Pro Leu Thr lle Gly Glu Cys Pro Lys Tyr 305310315
gtg aaa tca gat aga tta gtc ctt gcg act gga ctc aga aat gtc cct1007 Val Lys Ser Asp Arg Leu val Leu Ala
Thr Gly Leu Arg Asn Val Pro 32032533033% ¢&A afecghdtaca aga gga cta ttt ggg gct ata get ggc ttt ata
gagféééEGir%ggu@ggw &g, Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu 340345350 gga gga tgg caa
gga atg gta gac ggt tgg tat ggg tac cac cat agc1103 Gly Gly Trp Gin Gly met val Asp Gly Trp Tyr Gly
Tyr K fis S8r 355360365 aac gag cag ggg agt gga tac gct gca gac aaa gaa tcc act caa aagl151 Asn
Glu (iR GhsSerGhaTynAla AlaiAspdeys f3iu S Thi GipsLys 3 70376880:g¢a ata gat gga atc act aat
aag §tc aac tca atc att fac aaa atg1199 Ala II€0Asp Gly lle Thr Asn I3s Val Asn Ser lle lle Asp Lys met
385390395 aac act cag ttt gag gct gtt gga aag gaa ttt aat aac ttg gaa aggl247 Asn Thr Gin Phe Glu
Ala &AnGig b s GlafdhelAsnsAsashensB s &rgra60406 4004 Lsuaggsateegagiaat ttg aac aag aaa atg gaa
gac ggg ttt cta gatdtc1295 Arg lle Glu A Leu Asn Lys Lys Meg lu Asp Gly Phe Leu Asp Val
420425430 tgg act tat aat gct gaa ctt ctg gtt ctc atg gaa aat gag aga acc1343 Trp Thr Tyr Asn Ala Glu
Leu Heu Wid Ldir Mef GlocAssnGHIAT THr 1438440445 T gde tiffoatAgac A6 aat gtc aag aac ctt tat gac
aag gtt cgalB%ﬁ Leu Asp Phe His Asp Ser Asn Val Lys Asriteu Tyr Asp Lys val Arg 450455460 cta
cag ctt agg gat aat gca aag gag ctg ggt aat ggt tgt ttc gag1439 Leu Gin Leu Arg Asp Asn Ala Lys Glu
Leu &1y Adf Gy O PHE @@4@%‘%7%7?&& kst ! apHtatejaf skt YA 1§ atg gaa agt gta aaa aac
0991487 Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Lys Asn Gly 480485490495

Gly Lys Ile Cys Asn Asn Pro His Arg Ile Leu Asp Gly Arg Ala Cys
65 70 75 80

Thr Leu Ile Asp Ala Leu Leu Gly AsSp Pgo His Cys Asp val She Gln
85 9 5

Asn Glu Thr Trp Asp Leu Phe val Glu Arg Ser Asn Ala Phe Ser Asn
100 105 110

Cys Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg Ser Leu val
115 120 125

Ala ser Ser Gly Thr Leu Glu Phe 1le Thr Glu Gly Phe Thr Trp Thr
130 135 140

Gly val Thr GIn Asn Gly Gly Ser Ser Ala Cys Lys Arg Gly Pro Ala
145 150 155 160

Asn Gly Phe pPhe Ser Arg Leu Asn Trp Leu Thr Lys Ser Glu Ser Ala
165 170 175

Tyr Pro val Leu Asn val Thr Met Pro Asn Asn Asp Asn Phe Asp Lys
180 185 _ 150

Leu Tyr Ile Trp Gly val His His Pro Ser Thr Asn GIn Glu Gin Thr
195 200 205

Asn Leu Tyr val &1n Ala Ser Gly Arg val Thr val Ser Thr Arg Arg
210 215 220

Ser Glin GIn Thr Ile Ile Pro Asn Ile Gly Ser Arg Pro Trp val Arg
225 230 235 240

Gly Gln Pro Gly Arg Ile Ser Ile Tyr Trp Thr ITe val Lys Pro Gly
245 250 255
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acg tat gac tac ccg cag tat tca gaa gag gca aga cta aac aga gag1535 Thr Tyr Asp Tyr Pro Gin Tyr Ser
Glu Glu Ala Arg Leu Asn Arg Glu 500505510 gaa ata agt gga gtg aaa ttg gaa tca atg gga act tac caa
ata ctg1583 Glu lle Ser Gly val Lys Leu Glu Ser Met Gly Thr Tyr Gin lle Leu 515520525 tca att tat tca
aca gtg gcg agt tcc cta gca ctg gca atc atg gtal631 Ser lle Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu
Ala lle Met Val 530535540 gcn1634 Ala PESE7 ST25.5%&210> 14 <211> 544 <212> PRT <213>
Influgaza,Avirgs <AG07 T4 Ay HeVal b eut betshetepla hraYal Ser key Y& Lys Ser Asp Gin 151015
lle Cys lle Gly Tyr#i& Ala Asn Asn Ser THF5Glu Gin Val Asp Thr2202530 lle Met Glu Lys Asn Val Thr
Val Thr His Ala Gin Asp lle Leu Glu 354045 Lys Thr His Asn Gly Lys Leu Cys Ser Leu Asn Gly Val Lys
Pro kg 502560s!ledeu ArorAsiECys persval da Gy Tupd aud adGhsAsanPro Met 65707580 Cys Asp
Glu Phe Leu Agh Val Pro Glu Trp Se¥¥fyr lle Val Glu Lys 888095 Asp Ser Pro Val Asn Gly Leu Cys
Tyr Pro Gly Asp Phe Asn Asp Tyr 100105110 Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe
Glu kys lEl 8 1542012503 teelledPra Arg$eriSer Trp Ser Asn HisyAsprAtd Ser Ser Gly 130135140 val
Ser Ser A#Cys Pro Tyr Gly GlyAtg Ser Ser Phe Phe Y Asn 145150155160 Val Val Trp Leu lle Lys

Lys Asn Asn Ala Tyr Pro Thr lle Lys Arg 165170175 Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu Leu lle

Leu ¥rp GRn|lasp Lys Pro Phe Gln Asn val Asn Lys Ile Thr Tyr Gly Ala
30@ 4 310 315 320

Cys Pro Lys Tyr val Lys GIn Asn Thr Leu Lys Leu Ala Thr Gly Met
325 330 335

Arg Asn val pro Glu Lys GIn Thr Arg Gly Leu Phe Gly Ala Ile Ala
340 345 350

Gly Phe Ile Glu Asn Gly Trp Glu Gly Met Ile Asp Gly Trp Tyr Gly
355 360 365

Phe Arg His GIn Asn Ser Glu Gly Thr Gly Gln ATa Ala Asp Leu Lys
370 375 380

ser Thr GIn Ala Ala Ile Asp GlIn ITe Asn Arg Lys Leu Asn Arg val
385 390 395 400

ITe Glu Lys Thr Asn Glu Lys Phe His GIn Ile Glu Lys Giu Phe Ser
405 410 415

Glu val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr val Glu Asp Thr
420 425 430

Lys Ile Asp Leu Trp Ser Tyr Ash Ala Glu Leu Leu val Ala Leu Glu
435 440 445

Asn Gln His Thr Ile Asp Leu Ala Asp Ser Glu Met Asn Lys Leu Phe
450 455 460

Glu Lys Thr Arg Arg Gln Leu Arg Glu Asn Ala Glu Asp Met Gly Asn
465 470 475 480

Gly Cys Phe Lys Ile Tyr His Lys Cys Asp Asn Ala Cys Ile Glu Ser
485 490 495

Ile Arg Asn Gly Thr Tyr Asp His Asp Ile Tyr Arg Asp Glu Ala Leu
500 505 510

Asn Asn Arg Phe GIn Ile Lys Gly val Glu Leu Lys Ser Gly Tyr Lys
515 520 525
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180185190 His His Pro Asn Asp Ala Ala Glu Gin Thr Lys Leu Tyr Gin Asn Pro 195200205 Thr Thr Tyr
val Ser val Gly Thr Ser Thr Leu Asn Gin Arg Ser val 210215220 Pro Glu lle Ala Thr Arg Pro Lys Val
Asn Gly Gin Ser Gly Arg Met 225230235240 PF387 ST25.txt Glu Phe Phe Trp Thr lle Leu Lys Pro
Asn Asp Ala lle Asn Phe Glu 245250255 Ser Asn Gly Asn Phe lle Ala Pro Glu Tyr Ala Tyr Lys lle Val
Lys 260265270 Lys Gly Asp Ser Ala lle Métfi2yd SEr&1{1%eu Glu Tyr Gly Asn Cys 275280285 Asn Thr
Lys Gys Gin ThePramstSiv Aladle Asn Ser Ses et R4 280295300 3he Hlis Asn lle His Pro Leu Thr
lle Gly GEBCys Pro Lys Tyr Val 3856310315320 Lys Ses48sp Arg Leu Val Leu Ala Thr Gly Leu Arg Asn
Val Pro Gin 325330335 Arg Glu Thr Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu Gly 340345350
Gly Ve GimGlgMet Y ahsphGly TapuEyrly Tys HigsHis Serrfsen35R360365 Glu Gin Gly Ser Gly Tyr
Ala AbAsp Lys Glu Ser Th¥(8in Lys Ala 37037538851le Asp Gly lle Thr A&% Lys Val Asn Ser lle lle Asp
Lys met Asn 385390395400 Thr Gin Phe Glu Ala Val Gly Lys Glu Phe Asn Asn Leu Glu Arg Arg
405404t sl BlurAsckeurAsn Lys Lys Met Glu Asp Gly Phe Leu Asp val Trp 420425430 Thr Tyr
Asn Ala Glu Leu Leu V21 eu Met Glu Asn Glu Arg Thr Leu 435440445 Asp Phe His Asp Ser Asn Val
Lys Asn Leu Tyr Asp Lys val Arg Leu 450455460 Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly
Cys PH&G|ULPhe 465470475480 Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr
485434435 oy

<213> Influenza A virus

<220>

<221> DS

<222> (6)..(1700)
<223>

<400> 11

daaca atg cta tca att gtg att ttg ttt ctg ctc ata gca gag aac tct 50
Met Leu Ser Ile val Ile Leu Phe Leu teu Ite Ala GTu Asn Ser
1 5 15

tce caa aac tac aca gga aac cct gtg ata tgc atg gga cat cat gct 98
Ser Gln Asp Tyr ghr Gly Asn Pro val Ile Cys Met Gly His His Ala
0 25 30

gtg gcc aat ggg acc atg gta aag acc cta gcc gat gat caa gtg gaa 146
val Ala Asn §1y Thr Met val Lys Tgr Leu Ala Asp Asp GIn val Glu
5 4 45

gtg gtc acc gca cag gaa Cctg gta gaa tca caa aat CiC CCg gaa cta 194
val val Thr ATa G1n Glu teu val Glu Ser Gln Asn Leu Pro Glu Leu
50 55 60

tgt ccg age cct ctg aga cta gtt gac g%c cag acc tgt gat atc atc 242
Cys Ero Ser Pro Leu Arg Leu Val Asp Gly GIn Thr Cys Asp Ile Ile
5 70 75

aat gga gca ttg ggg age cca g%g tgt gac cat ttg aat ggt gca gaa 290
égn Gly Ala Leu Gly ger Pro Giy Cys Asp His Leu Asn Gly Ala Glu
5 90 95

tgg gac gtt ttc ata gag agg CcCC aat gca gta gac act tge tat cca 338
Trp Asp val Phe Iég Glu Arg Pro Asn Aéa val Asp Thr Cys Tyr Pro
1 105 110

ttt gat gtg <¢ca gag tac cag agt ctg aga agc ata ctc gcc aac aat 386
Phe Asp val Pro Glu Tyr Gin Ser Leu Arg Ser Ile Leu Ala Asn Asn
115 120 125

g%g aaa ttc gaa tTtcC att gcc gaa gaa ttc caa tgg aac acg gtg aag 434
Gly Lys Phe Glu pPhe Ile Ala Glu Glu Phe Gin Trp Asn Thr val Lys
130 135 140

caa aat g?a aaa tcc g?a gee tgc aag agg gca aat gtg aat gat ttc 482
GIn Asn Gly Lys Ser Gly Ala Cys Lys Arg Ala Asn Val Asn Asp Phe
145 150 155

ttt aac agg cta aac tgg ctg gtg aag tca gat ggg aat gcg tac ccc 530
Phe Asn Arg Leu Asn Trp Leu val Lys Ser Asp Gly Asn Ala Tyr Pro
160 165 170 175
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Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala Arg Leu Asn Arg Glu Glu 500505510 PF387 ST25.txt lle Ser
Gly Val Lys Leu Glu Ser met Gly Thr Tyr Gin lle Leu Ser 515520525 lle Tyr Ser Thr Val Ala Ser Ser
Leu Ala Leu Ala lle met val Ala 530535540 <210> 15 <211> 1714 <212> DNA <213> Influenza A virus
<220> <221> CDS <222> (4)..(1707) <223> <400> 15 aaa atg att gca atc ata ata atc gcg gta gtg gcc
tct acc agc aaa48 Met lle Ala lle lle lle lle Rﬁ@%lﬁ&fﬁéﬁer Thr Ser Lys 151015 tcagac aag atc tge

att gﬁfgzﬁt ?@aﬁéﬁcfﬁc%ﬁc ﬁ?ﬁ a%gcpi aigcﬁ%eg%%rgégpﬁiys Xl%gcayglléglyrj@r His Ala Asn Asn Ser Thr
Thr Gin 202530 gtg gatiéca ata tta gag aag d&b5gtg aca gtg acg cacle® gta gagl44 val Asp Thr lle Leu

Glu Lys Agn val,Thryal Thr tis Ser val Glu.3 654 §1G, 6l gap adt cag 9ag gaggga tic tgc aga
gtg tig @at%ag%ghemg@ﬁ‘biu S:@r ﬁ%ﬂ wgé Gi?ﬁer%g &??Imea{:yﬁ rAregsNZlae%eu Asn Lys 505560 aca cct
ctg gat cta aag ggt¥§c acc att gaa gga tgdP@it ctt gga240 Thr PréPEeu Asp Leu Lys Gly Cys Thr lle Glu

Gly T lle bes Bly A5 1QT5RACHEE oe totoge pledia £t 0gh Jak £ag,0L 190 tea tagyata288 Asn Pro
Gin Cys Agp Herl eur_eurdlyl psplGinSerfArpvderSeyr fer8A859085 gtar galgr agg cct gga gcc caa aat

ggg ata tgt taéta ggg gtg ctg336 vat-6iu Arg Pro Gly Ala &R Asn Gly lle Cys Tyr Pro Gly val Leu

100151 i6rage03r Ptec@aagaa vidmarageadtn atbgoets Cggagadaaagia3dss Asntlu val Glu Glu
Leu X8 '52‘53;% |t I?@eﬁ@ly%(}%.ﬂ];}s &l Jé\rslzoq%sgt; val Arg Gly Gln

agt g?c aga gta agt ttc tac tgg act att gta gag cct g?a gac ttg 770
ser Gly Arg val Ser Phe Tyr Trp Thr 1le val Glu pPro Gly Asp Leu
240 245 250 255

ata gtc ttc aac aca ata ggg aat cta att gcc ccg aga ggg cat tac 818
Ile val Phe Asn Thr Ile Gly Asnh Leu I%e Ala Pro Arg Gly gig Tyr
260 265 7

aag tta aac aat cag aag aag agc aca att cta aat act gca att ccc 866
Lys bLeu Asn Asn GIn Lys Lys Ser Thr Ile Leu Asn Thr Ala Ile Pro
275 280 285

ata ggc tca tgt gic agc aaa tgt cac aca gac aaa ggt tct ctc tcet 914
Ile Gly Ser Cys val Ser Lys Cys His Thr Asp Lys ggg Ser Leu Ser
290 295

aca act aag ccc ttc caa aat atc tcg agg ata gca gtt gga gac tgc 962
Thr Thr Lys Pro Phe Gln gsg Ile ser Arg Ile éla val Gly Asp Cys
305 1 5

€CC aga tat gtc aaa cag ggce tet cta aaa ctt gea aca g%g atg agg 1010
Pro Arg Tyr val Lys Gln Gly Ser Leu Lys Leu Ala Thr Gly Met Arg
320 325 330 335

aac att ¢ct gaa aag gca tca aga g%g Ctt ttt gga gca ata gct ggg 1058
Asn Iie Pro Glu Lys Ala Ser Arg Gly %eu Phe Gly Ala Ile §13 Gly
340 45 5

ttc ata gag aat ggc tgg caa ggt cta atc gat ggt tgg tat gga tic 1106
phe ITe Glu é?? Gly Trp Gin Gly %gg Ile Asp Gly Trp g%r Gly Phe
5

aga €ac cag aat gca gaa gga aca gga aca gcg gca gat ctc aaa tec 1154
Arg His Gln Asn Ala Glu Gly ghr Gly Thr Ala Ala égg Leu Lys Ser
370 75

act cag gca gcc att gat caa atc aat ggg aaa ctt aac cgt ctt att 1202
Thr GIn Ala Ala Ile Asp %;8 Ile Asn Gly Lys geu Asn Arg Leu Ile
385 95

gag aag aca aacC gat aaa tac cat caa atc gaa aaa gag ttc gag caa 1250
Glu Lys Thr Asn Asp Lys Tyr His ¢In Ile Glu Lys Glu Phe Glu Gln
400 405 410 415

gtt gaa ¢gga aga att caa gat ctg gaa aag tat gtt gag gac aca aag 1298
val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr val Glu Asp Thg Lys
420 425 43

att gat tta tgg tca tat aat gea gag cta tta gtc gct cta gaa aac 1346
Tle Asp Leu Tgp Ser Tyr Asn Ala Glu Leu Leu val Ala Leu Glu Asn
435 440 445
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cag aga ttt gaa atg ttt ccc aag agc acg tgg acc gga gtg gac act432 Gin Arg Phe Glu Met Phe Pro Lys
Ser Thr Trp Thr Gly Val Asp Thr 130135140 aac agt gga gtt acg aga gct tgc ccc tat act acc agt gga tca
tcc480 Asn Ser Gly Val Thr Arg Ala Cys Pro Tyr Thr Thr Ser Gly Ser Ser 145150155 ttt tac agg aat ctt
ttg tgg ata ata aaa aca agg tct gct gca tac528 Phe Tyr Arg Asn Leu Leu Trp lle lle Lys Thr Arg Ser Ala
Ala Tyr 160165170175 cca gta att aa gga‘lﬁ%ﬁé{taﬁt datladt act g@gtc tce ca%cca atcl_?gaa576 Pro val lle
Lys Eif ﬁ%‘éT%mA%ﬁ@%ﬁérﬂa%lyﬁeﬁg%inséﬁoﬁh ¢ 13E5L8510DePRRa 75 25.txt Tyr Phe Trp Gly Val
His His Pro P#6Asn Thr Asp Glu Gid #sn Thr 195200205 t#®at ggc tct ggt gac agg tat gtt aga atg gga
act gaa agc atg672 Leu Tyr Gly Ser Gl A £ Val Ar I r. Glu Ser 210215220 aat
ttt g%@?géigi%t%}éaétg égé 5?&%%&%5%%% t%%t%ég%g%g é%gg% Lys Il T Ale Ala
Arg Pro ARbVal Asn Gly 225233285 caa aga gga aga &ftgat tat tat tgg tct gta ctg aaa cca gga gaa768
Gin 259 GRAIG!IGASRLYTYT P D6F \akLe LYsPro Ol ey 240245280255 acpifa aat gta gaa tec
aat gya addettalatargjet eict tggstam;gz:tsgtﬁ Abw Len Asn \(akGllSeil AsteGly1Asn Leu lle Ala Pro Trp Tyr
Ala 286265270 tac aag ttc 48a agt tcc aac aac aa®°Jga gct atc ttc aaa tca’3@ac864 Tyr Lys Phe Thr Ser
Ser Ash Ash bYyg G AladlgBhe dy;SerAsni528928% cia £Cacattgagaaat tgt gatget gta tgt caa act
gtt gstgges ycablZ e Prorlie @MA@D@]@A%UA&&Q\/&F@;@ GiaTRhE V&Ml Gly Ala 290295300 cta
aag aca aac aaa act ttc¥ha aat gtt agt cca cte E)g att gga960 Leu L;?%Orhr Asn Lys Thr Phe Gin Asn
Val Set RigaletcTepdlen €yc3@533033s gamtgttoca@aadat gibhaagragtgageragc ctalagé ctg gca act
ggt1698 &1a e Iﬂ@ LS/EQT%"/}"V&l’lygaéefggle‘érTlf@uﬁﬂfg e840 Ayg THEGyRB20325330335 ctg agg aat

gtc cca cag gca gaa'aca aga g a ttg ttt gga gcc atal056
atc att ctt tgg att tca ttc tee ata tca tgce ttt ttg ctc gta gca 1634
ITe I1e Leu Trp Ile Ser Phe Ser Ile Ser Cys Phe Leg Leu val Ala
530 535 54

cta ¢ttt tta gec ttc att ttg tgg get tgt cag aac gga aac atc cgg 1682
Leu Leu teu ATa Phe Ile Leu Trp Ala Cys GIn Asn Gly Asn Ile Arg
545 550 555

tgc cag att tgt att tag agaa 1704
Cys Gln Ile Cys Ile
560

<210> 12

<211> 564

<Z212> PRT

<213> Influenza A virus

<400> 12

Met Leu Ser ITe val Ile Leu Phe teu Leu Ile Ala Glu Asn Ser Ser
1 5 10 15

GIn Asn Tyr Thr Gly Asn Pro val ITe Cys Met Gly His His ala val
20 25 30

Ala Asn Gly Thr Met val Lys Tgr Leu Ala Asp Asp Gln val Glu val
35 4 45

val Thr Ala 6In Glu Leu val Glu Ser Gln Aspn Leu Pro Glu Leu Cys
50 55 60

Pro Ser Pro bteu Arg Leu val Asp Gly Gln Thr Cys Asp Ile Ile Asn
65 70 75 _ 80

Gly Ala Leu Gly Ser Pro Gly Cys Asp His Leu Asn Gly Ala Glu Trp
85 920 95

Asp vai Phe Ile Glu Arg Pro Asn Ala val Asp Thr Cys Tyr Pro Phe
100 105 110
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Leu Arg Asn val Pro Gin Ala Glu Thr Arg G y Leu Phe Gly Ala lle 340345350 gct ggg ttt ata gaa gga
ggg tgg aca ggt atg ata gac gga tgg tac1104 Ala Gly Phe lle Glu Gly Gly Trp Thr Gly Met lle Asp Gly
Trp Tyr 355360365 ggg tac cat cat gag aac tca cag ggg tcg ggt tat gca gca gat aaall52 Gly Tyr His
His Glu Asn Ser GIn Gly Ser Gly Tyr Ala Ala A?ﬁp Lys§70375380 gaa agt acc cag aaa gca att gac ggg -
atc acc aat.paa gta.aat tcc1200 Glu Ser THF&HA 152 AJ8XFe Asp Gly lle Thr Asn Lys Val Asn Ser
385%835%@%@&%58&59Gjt'f:] 346 ai(%g dagt eg]ra:aty éecaL 8%'a%%g cat gAa‘c’gﬁ1 tter248 lle lle ASp Lys Met
Asn Thr Gin Phe Glu Ala val Glu His Glu Phe 400405410415 tca aat ctc gaa agg aga ata gac aat tta
aac agg 802 210, 0AR.PHL290.Ser %0 L4 Gl Ara Aradle Asp Osn Loy Agh Lys Arg met Glu Asp
42043 4360gga ttt ttg gat gtg tggsacg tac aat gct gaa ciitfa gtt cta ctgl344 Gly Phe Leu Asp val Trp
Thr Tyr Asn Ala Glu Leu Leu val Leu Leu 435440445 gaa aat gaa agg acc ctg gat ctg cac gat gcc aat
gtg aag aag, ctal392-Gly A Ll Argy Thi Leu Asp Lewtlis Asp AR Asd Mal Lys Asn Leu 450455460
PP3875ST25.txt Tyr Glu Lys5fal Lys Ser Gin Leu Asg Asp Asn Ala Lys Asgpleu Gly 465470475 aat ggg
tgt ttt gaa ttt tgg cac aaa tgc gac gat gaa tgc atc aac1488 Asn Gly Cys Phe Glu Phe Trp His Lys Cys
Asp Asp Gy Cys HerAsRA8Q4804P0485 dea it pag nalsegs Acariac gal tagucca aag tac caa gac gag
agcl1536 Ser val Lys ASR5Gly Thr Tyr Asp Tyrl#¥o Lys Tyr Gin Asp GllSSer 500505510 aaa ctt aac aga
cag gag ata gac tca gtg aag ctg gaa aat ctg ggc1584 Lys Leu Asn Arg Gin Glu lle Asp Ser Val Lys Leu
Glu Asn ken Géy 5ib5205251gtavtat caa at\cthget pit tafl aghard gta teg age agt cta gtt1632 val Tyr Gin
lle Leu Ala lle Tyr B& Thr Val Ser Ser SéfPeu Val 530535540 &gcbtg ggg ctg atc att gcc atg ggt ctt tgg

atg tgc tca aat ggc1680 Leu Val Gly Leu lle lle Ala Met Gly Leu Trp Met Cys Ser Asn Gly

Trp Gly val His His Pro Ser Thr Asp Thr Glu Gin Thr Asn Leu Tyr
195 200 205

Lys Ash Asn Pro Gly Gly val Thr val Ser Thr Lys Thr Ser Gln Thr
210 215 220

ser val val Pro Asn Ile Gly Ser Arg Pro Leu val Arg Gly Gln Ser
225 230 235 240

Gly Arg val Ser Phe Tyr Trp Thr Xle val Glu Pro Gly Asp Leu Ile
245 250 255

val phe Asn Thr Tle Gly Asn Leu Ile Ala Pro Arg Gly His Tyr Lys
260 265 270

Leu Asn Asn GIn Lys Lys Ser Thr Ile Leu Asn Thr Ala Ile Pro Ile
275 280 285

Gly Ser Cys val Ser Lys Cys His Thr Asp Lys Gly Ser rteu Ser Thr
290 295 300

Thr Lys Pro Phe GIn Asn Ile Ser Arg Ile Ala val Gly Asp Cys Pro
305 310 315 320

Arg Tyr val Lys GlIn Gly Ser Leu Lys Leu Ala Thr Gly Met Arg Asn
325 330 335

ITe Pro Glu Lys Ala Ser Arg Gly Leu Phe Gly Ala ITe Ala Gly Phe
340 345 350

Ile Glu Asn Gly Trp GIn Gly Leu Ile Asp Gly Trp Tyr Gly Phe Arg
355 360 365

His GIn Asn Ala GTu Gly Thr Gly Thr Ala Ala Asp Leu Lys Ser Thr
370 375 380
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545550555 tca atg caa tgc agg ata tgt ata taa ttaggaal714 Ser Met Gin Cys Arg lle Cys lle 560565
<210> 16 <211> 567 <212> PRT <213> Influenza A virus <400> 16 Met lle Ala lle lle lle lle Ala val Val
Ala Ser Thr Ser Lys Ser 151015 Asp Lys lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Thr Gin val
202530 Asp Thr lle Leu Glu Lys Asn vaI Thr val Thr His Ser val Glu Leu 354045 Leu Glu Ser Gin Lys

Glu Glu Arg Phe Gys L 5560 PIb P Gly Cys Thr lle Glu Gly
Trp g‘ rl%GIL\H 8%%7%6 I%H in Cys Asp I %% Jﬁ%&lj fgsp&ggn %&Qﬁr Trp Ser Tyr lle Val
859095 Glu Arg Pro Gly Ala Gin Asn Gly lle Cys Tyr Pro Gly Val Leu Asn 100105110 Glu Val Glu Glu

Leu Lys Ala Phs i Gly,Ser Gy Gludys val Gin 115120125Arg Rhe; Gl Met Phe Pro Lys Ser Thr Trp
Thr ly val Asp Thr AstbPage 33 PF387 ST284axt 130135140 Ser Glysval Thr Arg Ala Cys Pro Tyr Thr

Thr Ser Gly Ser Ser Phe 145150155160 Tyr Arg Asn Leu Leu Trp lle lle Lys Thr Arg Ser Ala Ala Tyr

Pro $651701 kayalille &ys &y TRUTyT ASH AT haBly1Ger&pinrRrodie Lete Tyr 180185190 Phe Trp
Gly Val His His Pré2Pro Asn Thr Asp Glud@&in Asn Thr Leu 195208205 Tyr Gly Ser Gly Asp Arg Tyr Vall
Arg Met Gly Thr Glu Ser Met Asn 210215220 Phe Ala Lys Ser Pro Glu lle Ala Ala Arg Pro Ala Val Asn

Gly tdp 2282302 35240 AWrg &lysAsg diesAsguTyed waTrpiServal eu hys RBia Gly Glu Thr 245250255
435 440 445

His Thr ITe Asp val Thr Asp Ser Glu Met Asn Lys Leu Phe Glu Arg
450 455 460

val Arg Arg GIn Leu Arg Glu Asn Ala Glu Asp Lys Gly Asn Gly Cys
465 470 475 480

rhe Glu Ile Phe His Lys Cys Asp Asn Asn Cys Ile Glu Ser Ite Arg
485 490 495

Asn Gly Thr Tyr Asp His Asp Ile Tyr Arg Asp Glu Ala I7e Asn Asn
500 505 510

Arg Phe G1In ITe GIn Gly val Lys Leu Thr GIn Gly Tyr Met Asp Ile
515 520 525

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

Leu Leu Ala Phe ITe Leu Trp Ala Cys GIn Asn Gly Asn Ile Arg Cys
545 550 555 560

GIn Ile Cys Ile

<Z210> 13

<211> 1634

<212> DNA

<233> Influenza A virus

<220>

<221> (DS

<222> (3)..(1634)
<223>

<220>

<221> misc_feature
<222> (1634)..(1634)
<223> n is unknown base

<400> 13
ag aaa ata gtg ctt ctt ctt gca aca gtc agt ctt gtt aaa agt gac 47
Lys Ile val Leu Leu Leu Ala Thr val Ser Leu val bLys Ser Asp
1 5 15
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Leu Asn Val Glu Ser Asn Gly Asn Leu lle Ala Pro Trp Tyr Ala Tyr 260265270 Lys Phe Thr Ser Ser Asn
Asn Lys Gly Ala lle Phe Lys Ser Asn Leu 275280285 Pro lle Glu Asn Cys Asp Ala Val Cys Gin Thr Val
Ala Gly Ala Leu 290295300 Lys Thr Asn Lys Thr Phe Gin Asn Val Ser Pro Leu Trp lle Gly Glu
305310315320 Cys Pro Lys Tyr Val Lys Ser Glu Ser Leu Arg Leu Ala Thr Gly Leu 325330335 Arg Asn
val Pro GIn Ala Glu Thr Arg Gly Leu Phe Gl§3#iA R&2R1aF8%0345350 Gly Phe lle Glu Gly Gly Trp Thr

Gly &gj lie-Asp Slyctradyreéaly 3536036 Tyadisdgis&lugdsncagrdein &aly Ser Glygyr Ala Ala Asp
Lys Gl 37@37538U! St ' ThTGirtiiysAka HenAspnGHetieThhr Asndlys Vel Ash Ser lle 385390395400
PP387 ST25.ixt 405418415 Asn Leu Glu Argrg lie Asp Asn Leu Adfl Lys Arg met Glu Asp Gly
420422430PheglLadsAspdvabtrg thiadyr 4sh Ada Giut Leit Lets vgd d etth et Glu 4352449445 Asn Glu
Arg THF &g A% L%P I—H%SAéénA}é@‘AsW\‘/aggJyér %&rﬁi%wﬁr@mgaﬁﬂﬂﬁ(}mq_ys Val Lys Ser Gin Leu
Arg Asp Asn Ala Lys Asp Leu Gly Ash 465470475480 Gly Cys Phe Glu Phe Trp His Lys Cys Asp Asp
Glu %@ HeAshk5end8549Q4952agl kys Agn Ghr Taral yeAsmIyeRrabyscEyr Gin ASpLGlu Ser Lys
500508516 &) AEHART G Git¥iTe Kt Ser VAl Ly L’éﬂ’(ﬁyﬁﬁlw GRI¥al 515520525 Tyr Gin lle
Leu Ala lle Tyr Ser Thr Val Ser Ser Ser Leu Val Leu 530535540 val Gly Leu lle lle Ala Met Gly Leu Trp

Vet £ T2 120 R T AT IO AR RN R 120 RIS 0

atg tgt gac gaa ttc Ctc aat gtg ccg gaa tgg tct tac ata gtg gag 287
ggt Cys Asp Glu Phe Egu Asn val pPro Glu ggp ser Tyr Ile val ggu

aag gac agt cca gtc aat ggc Ctc tgc tac cca gga gat ttc aac gac 335
Lys Asp Ser Pro val Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn Asp
100 _ 105 110

tat gaa gaa Ctg aaa cac cta Ttg agc agc aca aac cat ttt gag aaa 383
Tyr GTu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe Glu Lys
115 120 125

atc caa atc atc ccc aga age tct tgg tec aat cat gat gec tca tca 431
ITe GIn Ile Ile Pro Arg Ser Ser Trp Ser Asn His Asp Ala Ser Ser
130 135 140

gga gtg agc tct gca tgt cca tat ggt ggyg agg tcc tcc ttt thc aga 479
Gly val Ser Ser Ala Cys Pro Tyr Gly Gly Arg Ser Ser Phe Phe Arg
145 150 155

aat gtg gta tgg ctt atc aaa aag aac aat gca tac cca aca ata aag 527
Asn val val Trp iLeu Ile Lys Lys Asn Asn Ala Tyr Pro Thr Ile Lys
160 165 170 175

agg agt tac aat aat acc aac caa gaa gat ctt ttg ata ctg tgg 9gd 575
Arg Ser Tyr Asn Asn Thr Asn GIn Glu Asp Leu Leu ITe Leu Trp Gly
180 185 190

att cac cat cct aat gat gCg gca gag cag aca aaa ctc tat caa aac 623
Ite His His Pro Asn Asp Ala Ala Glu GIn Thr Lys Leu Tyr Glin Asn
195 200 205

€ca act acc tat gtt tec gtr gga aca tca aca ctg aac <¢ag aga tcg 671
Pro Thr Thr Tyr val Ser val Gly Thr Ser Thr Leu Asn GIn Arg Ser
210 215 220

gtt cca gaa ata gct act agg ccc aaa gtg aac g?g caa agt g%a aga 719
val pro Glu Ile Ala Thr Arg Pro Lys Val Asn Gly Glin Ser Gly Arg
225 230 235

atg gag ttc ttc tgg aca att tta aag ccg aat gat goc atc aat tte 767
Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn Phe
240 245 250 255

gag agt aat gga aat ttc att gct cca gaa tat gca tac aaa att gtc 815
Glu Ser Asn Gly Asn Phe Ile Ala pPro ggu Tyr Ata Tyr Lys Ile val
260 5 270

aaa aaa gga gac tca gca atc atg aaa agt gga ttg gaa tat g%t aac 863
Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Gly Leu Glu Tyr Gly Asn
275 280 285
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<210> 17 <211> 1697 <212> DNA <213> Influenza A virus <220> <221> CDS <222> (8)..(1690)
<223> <400> 17 atacaaa atg aac act caa att ctg gta ttc att gcc tgt gtg ctg att49 Met Asn Thr Gin lle
Leu Val Phe lle Ala Cys val Leu lle 1510 gaa gct aaa gga gac aaa ata tgt ctt gga cac cat gct gtg gca
aat97 Glu Ala Lys Gly Asp Lys lle Cys Leu Gly His His Ala Val Ala Asn 15202530 gga aca aag gtg aac
acg cta aca gag agg ggg att gaa gta gtg aé’tig@é@th?&/s Val Ash Thr Leu Thr Glu Arg Gly lle Glu
Val Yat At 354040k §08acH82aRC GU-83aRAC G 204 aleUadvagatedge acc aaald3 Ala Thr Glu
Thr Va$ GlenThit AleyAshyle Gly Tys ReCe T GiA Ragee38sPRI87BT 2%kt SO5560 999 aaa agg
cca aca gac c%aogga caa tgt ggg ctc &f3 gga acc cta241 G Egls Arg Pro Thr Asp Leu Gly Gin Cys Gly
Leu tew Gly HarLeac6578 7Gataggaoctaec gaa tgag@taeaagtc otg gag tiagaa tca aapttg289 lle Gly
Pro Pf6 & CVSSA&SFS‘G%QP%SL% GtePRBGIU S& As‘ﬁ et¥808590-4fa BXE gaa cga agg gaa ggg aac
gat gtg tgc fat cct ggg aag ttc337 lle lle Glu Arg Arg Glu Gly Asn Asp val Cys Tyr Pro Gly Lys Phe
951@3Y0644 (kagasadt gem yaa wapctg‘a%@ atggt cgg %@g teatg acg%a@t03851¢w Asn Glu Glu
Ser gggl AY§ G 185Pe0"Ar ;‘g'l))%l:-rlélﬁf 1§ VAl 138136125 ¢at'a8a 6%93@% atg ggt ttc acc tat agt gga
ata aga acc aat gga433 Asp Lys Glu Ser Met Gly Phe Thr Tyr Ser Gly lle Arg Thr Asn Gly 130135140

gca g@rg ﬁggﬁﬁggﬁﬁﬂg%ﬁég%ﬁggggcﬁg gog ot aggr%Bgﬁél%@ 938r Ala & Arg Arg Ser Gly

Ser Ser G etl4 345 350
gga gga tgg caa gga atg gta gac ggt tgg tat ggg tac cac cat agc 1103
Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His Ser
355 360 365
aac gag cag ggg agt gga tac gct gca gac aaa gaa tcc act caa aag 1151
Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln Lys
370 375 380
gca ata gat gga atc act aat aag gtc aac tc¢a atc att gac aaa atyg 1199
Ala Tle Asp Gly Ile Thr Asn Lys val Asn Ser Ile Ile Asp Lys Met
385 390 395
aac act cag ttt gag gct gtt gga aag gaa ttt aat aac ttg gaa agg 1247
Asn Thr GIn phe Glu Ala val Gly Lys Glu Phe Asn Asn Leu Glu Arg
400 405 410 415
agg ata gag aat ttg aac aag aaa atg gaa gac g?g ttt cta gat gtc 1295
Arg Ile Glu Asn Leu Asn Lys Lys MeT Glu Asp Gly Phe Leu Asp val
420 425 430
tgg act tat aat gct gaa ctt ctg gtt ctc atg gaa aat gag aga acc 1343
Trp Thr Tyr Asn Ala Glu Leu bLeu val Leu Met Glu Asn Glu Arg Thr
435 440 445
cta gac ttt cat gac tca aat gtc aag aac Cctt tat gac aag gtt cga 1391
Leu Asp Phe His Asp Ser Asn val Lys Asn Leu Tyr Asp Lys val Arg
450 455 460
cta cag ctt agg gat aat gca aag gag c<tg ggt aat g?t tgt tic gag 1439
Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe Glu
465 ' 470 475
ttC tac cac aaa tgt gat aat gaa tgt atg gaa agt gta aaa aac g?g 1487
Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser val Lys Asn Gly
480 485 490 495
acg tat gac tac ccg cag tat tca gaa gag gca aga cta aac aga gag 1535
Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg Leu Asn Arg Glu
500 505 510
gaa ata agt gga gtg aaa ttg gaa tca atg gga act tac caa ata ctg 1583
Glu Ile Ser Giy val Lys Leu Glu Ser Met Gly Thr Tyr Gln fle Leu
515 520 525
tca att tat tca aca gtg gcg agt toc cta gca cbg gea atc atg gta 1631
Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala ieu Ala Ile Met val
530 535 540
gcn 1634

Ala
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aag tgg ttg ctg tcg aat tca gac aat gcg gca ttc cct caa atg acc529 Lys Trp Leu Leu Ser Asn Ser ASp
ASn Ala Ala Phe Pro Gin Met Thr 160165170 aaa tca tat aga aat ccc aga aac aaa cca gct ctg ata gtt
tgg gga577 Lys Ser Tyr Arg Asn Pro Arg Asn Lys Pro Ala Leu lle val Trp Gly 175180185190 att cac
cat tct gga tcg act acc gaa cag acc aga ctc tat gga agt625 lle His His Ser Gly Ser Thr Thr Glu Gin Thr
Arg Leu Tyr Gly Ser 195200205 gga aac a#ff#tg & ackdta gga agc tcg aaa tat caa caa tcg ttc673
Gly Asipl.ys{iseu lle Thr Val Gly Ser Ser Lys Tyr Gin Gin Ser Phe 210215220 acc cca agt ccg gaa gca
cgg egalcaaftg aat gga caa tca ggg aga721 Thr Pro Ser Pro Glu Ala Arg Pro Gin val Asn Gly Gin Ser
Gly 5%@%225?%@%??”%0 gatdic cat tgg cta ctc ctt gat ccc aat gac aca gtg act ttc769 lle Asp Phe His Trp
Leu Leu Leu Asp Pro Asn Asp Thr Val Thr Phe 240245250 acc ttc aat gga gca ttc ata gcc cct aat agg
gca afffdec ttthga817 Thr Phe Asn Gly Ala Phe lle Ala Pro Asn Arg Ala Ser Phe Phe Arg
255%%2%37\%9%93@&94_@@/9&@%9 GRQ agl 9Rtgty £¢t R 036t AAtHHB65 Gly Glu Ser Leu Gly
Val &in Ser Asp Val Pro Leu Asp Ser Asn Cy$(275280285 gga ggg @at tgc ttt cat agt ggg ggc acg ata
gtc agt tct ctg cca913 Gly Gly Asp Cys Phe His Ser Gly Gly Thr lle Val Ser Ser Leu Pro 290295300 ttc
caa ag€ @igaat écbagargeg gty g9y Aga gmcee coa fatpicbh Rhe Gip AR lle ASn Ser Arg Thr Val
Gly Lys Cys Pro A48 Tyr Val 305310315 &aa cag cca agc ctc ctBftg gct aca gga atg aga aat gtc cca
gagl1009 Lys Gin Pro Ser Leu Leu Ser Ala Thr Gly Met Arg Asn Val Pro Glu Page 36 PF387 ST25.txt
320322386taal ccayaagacoayaggavelt tthggaigcalatt got tid atag@a@l057 Asn Pro Lys Thr Arg
Gly Leu Phe &ty Ala Ile Ala Gly Phedfe Glu 335340345350%at gga tgg gag ggt ctc atc gat ggg tgg tat

ggt ttc agg cat caal105 Asn Gly Trp Glu Gly Leu lle Asp Gly Trp Tyr Gly Phe Arg His Gin

Lys Thr His Asn Gly Lys Leu Cys Ser Leu Asn géy val Lys Pro Leu
50 55

Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn Pro Met
65 _ 70 75 80

Cys Asp Glu Phe Leu Asn val Pro Glu Trp Ser Tyr Ile val Glu Lys
85 90 95

Asp Ser Pro val Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn Asp Tyr
100 105 110

Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His pPhe Glu Lys Ile
115 120 125

Gln Ile Ile Pro Arg Ser Ser Trp Ser Asn His Asp Ala Ser Ser Gly
130 135 140

val ser Ser Ala Cys Pro Tyr Gly Gly Arg Ser Ser phe Phe Arg Asn
145 150 155 160

val val Trp Leu Ile Lys Lys Asn Asn Ala Tyr Pro Thr Ile Lys Arg
165 170 175

Ser Tyr Asn Asn Thr Asn Gln GTu Asp Leu Leu Ile Leu Trp Gly 1le
180 185 190

His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr GIn Asn Pro
195 200 205

Thr Thr Tyr val Ser val Gly Thr Ser Thr Leu Asn GIn Arg Ser val
210 215 220

Pro Glu Ite Ala Thr Arg Pro Lys val Asn Gly Gln Ser Gly Arg Met
225 230 235 240



355360365 aat gca caa gga gaa gga act gca gct gac tac aaa agc acc caa tct1153 Asn Ala Gin Gly Glu
Gly Thr Ala Ala Asp Tyr Lys Ser Thr GIn Ser 370375380 gca ata gat cag atc act ggc aca ttg aat cgt ctg
att gac aaa acal201 Ala lle Asp Gin lle Thr Gly Thr Leu Asn Arg Leu lle Asp Lys Thr 385390395 art
cag cag ttt gag ctg ata gac aat gaa ttc aat ag ata gaa caal249 Asn Gin Gin Phe Glu Leu lle Asp Asn
G B A Gl s, Sy Gip AOPAPTAA0 545 R, e AV s A 7 1929, £98 g ta atg act gaa
gtal297 Gin lle Gly AsmVal lle Asn Trp Thr AgpAsp Ser Met Thr Glasgal 415420425430 tgg tcg tat aat
gct gag ctg ttg gtg gcc atg gaa aat cag cac acal345 Trp Ser Tyr Asn Ala Glu Leu Leu Val Ala Met Glu
Asn Gin kg Ty 439449445 aiaagat s1:069.030 (Ca 0Rarptg BRC aR@ Gitatygag cgt gtc agal393 lle Asp
Leu Ala Asp Ser GkDMet Asn Lys Leu Ty6&lu Arg Val Arg 450458460 aaa caa cta agg gag aat gct
gaa gaa gat ggg act gga tgt ttt gaal441 Lys Gin Leu Arg Glu Asn Ala Glu Glu Asp Gly Thr Gly Cys
Phe Gk §6p44pA¢aratgticioat Aag tgipaegar gagcigtaty gag agg alenaggsaac aacl489 lle Phe His
Lys Cys Asp A8p Gin Cys Met Glu S&0lle Arg ASn ASn 488485490 act tat gac cat acc caa tac aga
gca gag tca tta cag aat aga atal537 Thr Tyr Asp His Thr Gin Tyr Arg Ala Glu Ser Leu GIn Asn Arg lle
4955@@5@55mga@at@yaahcag%g raa (thyagl agt ya tac saa fac aka atedtals85 Gin lle Asp Pro Val
Lys Leu 3&? Ser Gly Tyr Lys Asp’ite lle Leu 515520528%g ttt agc ttc ggg gca tca tgt tte cte ctt cta gee
att gca atg1633 Trp Phe Ser Phe Gly Ala Ser Cys Phe Leu Leu Leu Ala lle Ala Met 530535540 gga ttg
gtc tRbattitge ata ddg aditsgfamacatiieyd g ccdet %%6’8@ ALy VavpP %Ie Cys lle Lys Asn Gly Asn
Met A1y Cys Thr lle 545550555 tgt ata tag tttgagal®d7 Cys lle 560 <2103°18 <211> 560 <212> PRT

<213> Influenza A virus
Lys Ser Asp Arg Leu val Leu Ala Thr Gly Leu Arg Asn val Pro Glin
325 330 335

Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly
340 345 350 .

Gly Trp GIn Gly met val Asp Gly Trp Tyr Gly Tyr His His Ser Asn
355 360 365

Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr GIn Lys Ala
370 375 380

Ile Asp Gly 1le Thr Asn Lys val Asn Ser Ile Ile Asp Lys Met Asn
385 390 395 400

Thr &1n Phe Glu Ala val Gly Lys Glu pPhe Asn Asn Leu Glu Arg Arg
405 410 415

Tle Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp val Trp
420 425 430

Thr Tyr Asn Ala Glu Leu Leu va'l Leu Met Glu Asn Glu Arg Thr Leu
435 440 445

Asp Phe His Asp Ser Asn val Lys Asn Leu Tyr Asp Lys val Arg Leu
450 455 460

GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe
465 470 475 480

Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser val Lys Asn Gly Thr
485 490 495

Tyr Asp Tyr Pro GIn Tyr Ser Glu Glu Ala Arg Leu Asn Arg Glu Glu
500 505 510
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Pr387 5T25.txt <400> 18 Met Asn Thr Gin lle Leu val Phe lle Ala Cys Val Leu lle Glu Ala 151015 Lys
Gly Asp Lys lle Cys Leu Gly His His Ala Val Ala Asn Gly Thr 202530 Lys Val Asn Thr Leu Thr Glu Arg
Gly lle Glu Val Val Asn Ala Thr 354045 Glu Thr val Glu Thr Ala Asn lle Gly Lys lle Cys Thr Gin Gly Lys
505560 Arg Pro Thr Asp Leu Gly Gin Cys Gly Leu Leu Gly Thr Leu lle Gly 65707580 Pro Pro Gin Cys
Asp GVn Phe Leu Gly Phe Glu Ser Asn Lﬁlﬁ"ﬂ%ﬂe‘%@éqm Arg Arg Glu Gly Asn Asp Val Cys Tyr
Pro G )? Lyesr P?ﬁ'llﬁar A%ﬁslbﬁio%lulggélu Biu’sér Léu Ayrf(j rg Il teu f&rgeély Ser Gly Gly Val Asp Lys
115120125 Glu Ser met Gly Phe Thr Tyr Ser Gly lle Arg Thr Asn Gly Ala Thr 130135140 Ser Ala Cys
A10 214 96 QI Seh 56, DA T Ala Glu Metu s up 1420 5ARRLO0 e feu Ser Ash Ser fsp Ash
Ala Ala Pro Gin met Thr Lys3Ser 165170175 Tyr AgpAsn Pro Arg Asn Lys Pro Ala Leu lle val Trp
Gly lle His 180185190 His Ser Gly Ser Thr Thr Glu Gin Thr Arg Leu Tyr Gly Ser Gly Asn 195200205
Lys Leydle Thr Val Gly Ser Ser Lys Tyr GIn GIn Ser Phe Thr Pro 210215220 Ser Pro Glu Ala Arg Pro
Gin ValBsn GIKAGIn Ser Gly Arg lle Asp 225230235240 Phe His Trp Leu Leu Leu Asp Pro Asn Asp
Thr \Zégbr BI® Thr Phe 245250255 Asn Gly Ala Phe lle Ala Pro Asn Arg Ala Ser Phe Phe Arg Gly
Glu 2 GSﬁ age 3§ PF387 ST25.txt Ser Leu Gly Val Gin Ser Asp val Pro Leu Asp Ser Asn Cys
Gly @%@75280285

<Z21> (DS

<222> (4)..(1707)
<223>

<400> 15

aaa atg att gca atc ata ata atc gcg gta gtg goc tct acc age aaa 48
Met Ile Ala Ile Ile Ile Ile ala val VS1 Ala Ser Thr Ser Lys
1 5 1 15

tca gac aag atc tgc att ggg tat cat gec aac aac tcg aca aca caa 96
Ser Asp Lys Ile Cys IlTe Gly Tyr His Ala Asn Asn Ser Thr Thr GIn
20 25 30

gtg gac aca ata tta gag aag aat gtg aca gtg acg cac tct gta gag 144
val Asp Thr Ile Leu Glu Lys Asn val Thr val Thr #His Ser val Glu
35 40 45

¢te ¢ta gaa agt cag aag gag gag aga ttc tgce aga gtg ttg aat aaa 192
Leuw teu Glu Ser Gin Lys Glu Glu Arg Phe Cys Arg Val Leu Asn Lys
50 55 60
aca cct ctg gat cta aag ggt tgc acc att gaa gga tgg att ctt gga 240
Thy Pro Leu Asp Leu Lys Gly Cys Thr Ile Glu Gly Trp ITe Leu Gly
65 70 75

aac ccc caa tgt gac atc tta ¢tf ggt gac caa agt Tgg tca tac ata 288
Asn Pro GIn Cys Asp Ile Leu Leu Gly Asp Gln Ser Trp Ser Tyr Ile

80 85 20 95

gta gag agg CCt gga gcc caa aat ggg ata tgt tac cca ggg gtg ctg 336
val Glu Arg Pro Gily Ala GIn Asn Gly Ile Cys Tyr Pro Gly val Leu

100 105 110
aac gaa gtg gaa gaa ctg aaa gca ttc att ggg tcc gga gag aaa gta 384
Asn Giu val Glu Glu reu Lys Ala Phe Ile Gly Ser Gly Glu Lys val
115 120 125
cag aga ttt gaa atg ttt ccc aag age acg tgg acc g?a gty gac act 432
Gin Arg Phe Glu Met Phe Pro Lys Ser Thr Trp Thr Gly val Asp Thr
130 135 140
aac agt gga gtt acg aga gct tgc ccc tat act acc agt gga tca tcc 480
Asn Ser Gly val Thr Arg Ala Cys Pro Tyr Thr Thr Ser Gly Ser Ser
145 150 155

ttt tac agg aat ctt ttg tgg ata ata aaa aca agg tCt gct gca tac 528
Phe Tyr Arg Asn Leu Leu Trp Ile Ile Lys Thr Arg Ser Ala Ala Tyr

160 165 170 175

cca gta att aag gga aca tac aat aat act gge tcc cag cca atc cta 576
Pro val ITe Lys Gly Thr Tyr Asn Asn Thr Gly Ser Gln Pro Ile Leu

180 185 190
tat TtC tgg ggt gtg cat cat <¢Ct cca aat acc gat gag caa aat acc 624
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Asp Cys Phe His Ser Gly Gly Thr lle Val-Ser Ser Leu Pro Phe Gin 290295300 Asn lle Asn Ser Arg Thr
val Gly Lys Cys Pro Arg Tyr val Lys Gin 305310315320 Pro Ser Leu Leu Ser Ala Thr Gly Met Arg Asn
val Pro Glu Asn Pro 325330335 Lys Thr Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu Asn Gly
340345350 Trp Glu Gly Leu lle Asp Gly Trp Tyr Gly Phe Arg His Gin Asn Ala 355360365 Gin Gly Glu
y Thr Ala Ala As Tyr ys Ser Thr Gin SEF A& 8 370315380 sp Gin IIe Thr Gly Thr Leu Asn Arg
Leu €A Eﬁ.ygpl'wgé T§8§é§0p3@5§@@ Si? PHE SRPLELM Olgsps,’&sﬁ lu Phe Asn Glu lle Glu Gin
Gin lle 405410415 Gly Asn val lle Asn Trp Thr Arg Asp Ser Met Thr Glu val Trp Ser 420425430 Tyr
Asn tié ($ Iﬁfgﬁf@?m 3 e};@l@%&@grﬁ% % QQQ%E u Ala A48 Ser Glu met
Asn ys L&l Arg'va Rrg L%/szég Oﬁgg AzgoG 'ASn Ala Glu Glu Asp Gly Thr Gly
Cys Phe Glu lle Phe 465470475480 His Lys Cys As Gin Cys Met Glu Ser lle Arg Asn Asn Thr
T BB AT T b A G S O A AL e 506505510 Asp Pro
Val Lys LEak Ser Ser Gly Tyr Ly2#sp lle lle Leu Trp Phigs515520525 Ser Phe Gly Ala Ser Cys Phe Leu
Leu Leu Ala lle Ala met% E %go 35540 Pa 3£9 P 387 ST25 txt Val Phe IIe lle Lys Asn Gly

Asn gﬁat 2&9 é% ‘ﬁﬂ@ II%q gb%éé > §{§f1 rﬁg&;g?? DNA <¥ 13> Influenza A

virus240
acc tta aat gta gaa tcc aat gga aat tta ata gct cct tgg tat get 816
Thr Leu Asn val Glu Ser Asn Gly Asn Leu Ile Ala Pro Trp Tyr Ala
260 265 270
tac aag ti¢ aca agt tCC aac aacC aaa gga gct atc ttc aaa tca aac 864
Tyr Lys Phe Thr Ser Ser Asn Asn Lys Gly Ala ITe Phe Lys Ser Asn
275 280 285
ctc cca att gag aat tgt gat got gta tgt caa act gtt get g?a gca 912
Lew Pro Ile Glu Asn Cys Asp Ala val Cys GIn Thr val Ala Gly Ala
290 295 300
cta aag aca aac aaa act ttc caa aat gtt agt cca ctc tgg att gga 960
Leu Lys Thr Asn Lys Thr phe GlIn Asn val Ser Pro Leu Trp Ile Gly
305 310 315
gaa tgt ccc aaa tat gtt aag agt gag age cta aga ctg gca act ggt 1008
Glu Cys Pro Lys Tyr val Lys Ser Glu Ser Leu Arg Leu Ala Thr Gly
320 325 330 335
Cctg agg aat gtc cca cag gca gaa aca aga g%a ttg ttt gga gcoc ata 1056
Leu Arg Astn val Pro GIn Ala Glu Thr Arg Gly Leu Phe Gly Ala Ile
340 345 350
gct g?g ttt ata gaa g%a ggg tgg aca ggt atg ata gac gga tgg tac 1104
Ala Gly phe 1le Glu Gly Gly Trp Thr Gly Met Ile Asp Gly Trp Tyr
355 360 365
ggg tac cat cat gag aac tca cag ggg tcg ggi tat gca gca gat aaa 1152
Gly Tyr His His Glu Asn Ser Gin Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380
gaa agt acc cag aaa gca att gac ggg atc acc aat aaa gta aat tcc 1200
Glu Ser Thr GIn Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser
385 390 395
atc att gac aag atg aac aca ¢ag ttt gaa gca gta gag cat gag ttc 1248
Ile Ile Asp Lys Met Asn Thr GIn Phe Glu Ala val Glu His Glu Phe
400 405 410 415
tca aat ctc gaa agg aga ata gac aat tta aac aaa aga atg gaa gat 1296
Ser Asn Leu Glu Arg Arg Ile Asp Asn Leu Asn Lys Arg Met Glu Asp
420 425 430
gga tit ttg gat gtg tgg acg tac aat gct gaa ctt tta gtt cta Ctg 1344
Gly Phe teu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Leu
435 440 445
gaa aat gaa agg acc ctg gat ctg cac gat gcc aat gtg aag aac cta 1392
Glu Asn Glu Arg Thr Leu Asp Leu His Asp Ala Asn val Lys Asn Leu
450 455 460
tac gag aag gtg aaa tca caa ttg aga gat aat gca aag gat ttg ggt 1440
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<220> <221> CDS <222> (6)..(1706) <223> <400> 19 tcaca atg gag aaa ttc atc gcc ata gca atg ctc ttg

gcg agc aca aat50 Met Glu Lys Phe lle Ala lle Ala Met Leu Leu Ala Ser Thr Asn 151015 gca tac gat

agg ata tgc att ggg tac caa tca aac aac tcc aca gac98 Ala Tyr Asp Arg lle Cys lle Gly Tyr Gin Ser Asn

Asn Ser Thr Asp 202530 aca gtg aac act ctc ata gaa cag aat gtg cca gtc acc caa aca atgl46 Thr val

Asn Thr Leu lle Glu ?in Asp Val Pro Val TRF&HA TR M ’8540453ag ctccg%g gaa aca gag aaa cat ccc
S

get it fofadc e YAt taTo Cigreuval Sit 1/P SMLysHIS Pro°Ria T§rCYs Asn Thr Asp Leu 505560
ggt gcc cca ttg gaa ctg cga gac tgc aag gtt gag gca gta atc tat242 Gly Ala Pro Leu Glu Leu Arg Asp

Cys {3% g%? RiEAlE Vlafe 909%g gaa g c cifaag gatt got tgg tca

tac2%§33 y%\csiﬁ/ %ﬁfﬁqéyﬁsﬁl e lﬂé I? Y Lé))//sS A(%E %%F%%QT%% yr%%%%% ata gtg gag agg

ccc a%% gca cca gaa géggﬁatg tgt tac cct %%%tct:%% lle Val Glu Ar% Pro Ser Ala Pro Gl% Gly Met Cys Tyr
1

Pro G 18P0 bt g B i G cig b niE E3cEbil ca 86 va G o

Leu Glu Glu Leu Arg Pt Val Phe Ser Ser Aladsla Ser 115120125 tad@ag aga ata aga cta ttt gac tat

tcc agg tgg aat gtg act aga434 Tyr Lys Arg lle Arg_Leu Phe Asp_Tyr Ser Arg Trp al Thr Arg
150 1D Bt L B s A5G ok SR b hae s (28 2 Ser oy Thr Sex Lys Al
Cys Asn Ala Ser THGly Gly Gin Ser Phe 435150155 tat agg agé atc aat tgg ttg acc aaa aag aaa cca
gac gehtaLace30 fyr ALY Rar e s T f&b@%“&éﬁéﬁ%ﬁ%ﬁé@ %‘E Tyr Ag3 160165170175
ttc aahYasyggaigciat giuaal aat paa gatggagac aid atk it Asnvalu Gly Ala Tyr Val Asn Asn
Glu Asp Gly A lle Ile Phe 180185190 >40

ttg gtg ggg ctg atc att gcc atg ggt ctt tgg atg tge tca aat ggc 1680

Leu val Gly Leu Ile Ile Ala Met Gly Leu Trp Met Cys Ser Asn Gly
545 550 555

tca atg caa tgc agg ata tgt ata taa ttaggaa i714
Ser Met GIn Cys Arg Ile Cys Ile
560 565

<210> 16

<211> 567

<212> PRT

<213> 1Influenza A virus

<400> 16
Met Ile Ala Ile ITe Ile Ile Ala val val Ala Ser Thr Ser Lys Ser
1 5 10 15

Asp Lys Ile Cys Ile Gly Tyr His g?a Asn Asn Ser Thr ggr Gln val
20 5

Asp Thr Ile teu Glu Lys Asn val Thr val Thr His Ser val Glu Leu
35 40 45

teu Glu Ser Gln Lys Glu Glu Arg Phe Cys Arg val Leu Asn Lys Thr
50 55 60

Pro Leu Asp Leu Lys Gly Cys Thr Ile Glu Gly Trp Ile Leu Gly Asn
65 70 75 80

Pro Gin Cys Asp Ile Leu Leu Gly Asp Gln Ser Trp Ser Tyr Ile val
85 90 95

Glu Arg Pro Gly Ala Gln Asn Gly Ile Cys Tyr Pro Gly val Leu Asn
100 105 110

Glu val Glu Glu Leu Lys Ala Phe Ile Gly Ser Gly Glu Lys val Gln
115 120 125

Arg Phe Glu Met Phe Pro Lys Ser Thr Trp Thr Gly val Asp Thr Asn
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tta tgg ggg atc cat cat ccg ccg gac aca aaa gag cag aca aca cta626 Leu Trp Gly lle His His Pro Pro
Asp Thr Lys Glu Gin Thr Thr Leu 195200205 Page 40 PF387 ST25.txt tat aaa aat gca aac act ttg agt
agt gtt act act aac act ata aac674 Tyr Lys Asn Ala Asn Thr Leu Ser Ser Val Thr Thr Asn Thr lle Asn
210215220 aga agc ttt caa cca aat att ggt ccc aga cca tta gta aga gga cag722 Arg Ser Phe Gin Pro
Asn lle Géégro Arg Pro Leu val Arg Gly GIH@@@ZS@Z@%&a ggg agg atg gat tac tat tgg ggc att ctg aaa
aga ggg act770 GIn Gly ArgMet AS Tyr Tyr Trp Gly Tle Leu Lys Arg Gly Glu Thr 240245250255
ctg aag atc agg acc aac gga aat tta atc gca cct gaa ttt ggc tat818 Leu Lys lle Arg Thr Asn Gly Asn Leu
lle ?’l@@ll\ﬁﬂhéh(ﬁl)ﬁ”ﬂlr% 026578 cty ‘bt@kﬁ‘azggggtsﬁﬁa%dc 8E G§¢ dU£ ata att caa aat gag gat
ata866 Leu Leu Lys Gly Glu Ser Tyr Gly Arg lle lle GIn Asn Glu Asp lle 275280285 ccc atc ggg aac tgt
aac aca aaa tgt caa aca tat gcg glca atc914 Pro lle Gly gnécbgs Asn Thr Lys Cys GIn Thr Tyr Ala
a

ga
Gly A 11878902955 balf AR &yE ahit cot 6504 §eh éﬁ cabfaldg gga gaa962 Mn Ser Ser
Lys Pro Phe GIn Asn Ala Ser Arg His Tyr met Gly Glu 305310315 tgt ccc aaa tat gtg aag aag gca agc

ttg cga.cttgca gt 11010 Cys Pro Lys Tyr-Val Lys Lys Ala Ser Leu Leu Ala val Gly Leu
3202?5%3%8%3 ggg%ggaﬁgg;éét 'tyé’tngésﬁaé%pgzcégl aLgeE]{aGlgé; i %g%f(lz%egtﬁr ct1058 Arg Asn Thr Pro Ser
val Glu Pro Arg Gly Leu Phe Gly Ala lle Ala 340345350 ggt ttc att gaa gga gga tgg tct gga atg att gat
999 1 31 9oai1 Q8 Blyihe e Blu Gly Gly T SerGly Mk He,Aspily Tap Tyr Gly 355360365 tt cat
cac agc aat tcevgag gga aca gga atgegoa gct gac cag aaal:b4 Phe His His Ser Asn Ser Glu Gly Thr
Gly Met Ala Ala Asp GIn Lys 370375380 tca aca caa gaa gcc atc gat aag atc acc aat aaa gtc aac aat

atalzpg ?fg Efarrti!m,ﬁ,klé&l@rﬂeﬁpms NegThe-Agn Juygﬁzga&;:ﬁﬁrsésmge 285390395

Phe Ala Lys Ser Pro Glu Ite Ala Ala Arg Pro Ala val Asn Gly Gin
225 230 235 240

Arg Gly Arg I'le Asp Tyr Tyr Trp Ser val Leu Lys Pro Gly Glu Thr
245 250 255

Leu Asn val Glu Ser Asn Gly Asn Leu Ile Ala Pro Trp Tyr Ala Tyr
260 265 270

Lys Phe Thr Ser Ser Asn Asn Lys Gly Ala Ile Phe Lys Ser Asn Leu
275 280 285

pro Ile Glu Asn Cys Asp Ala val Cys GIn Thr val Ala Gly Ala Leu
290 295 300

Lys Thr Asn Lys Thr Phe Gln Asn val $er Pro Leu Trp Ile Gly Glu
305 310 315 320

Cys Pro Lys Tyr val Lys Ser Glu Ser Leu Arg Leu Ala Thr Gly Leu
325 330 335

Arg Asn val Pro Gln Ala Glu Thr Arg Gly Leu phe Gly Ala Ile Ala
340 345 350

Gly Phe Ile Glu Gly Gly Trp Thr Gly Met Ile Asp Gly Trp Tyr Gly
355 360 365

Tyr His His Glu Asn Ser Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu
370 375 380

Ser Thr GIn Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser Ile
385 390 395 400

Ile Asp Lys Met Asn Thr GIn Phe Glu Ala val Glu His Glu Phe Sser
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gtt gac aag atg aac agg gag ttt gaa gtt gtg aat cat gag ttc tct1250 val Asp Lys Met Asn Arg Glu Phe
Glu Val val Asn His Glu Phe Ser 400405410415 gaa gtt gaa aaa aga ata aac atg ata aac gat aaa ata
gat gac caal298 Glu Val Glu Lys Arg lle Asn Met lle Asn Asp Lys lle Asp AS GIn 420425430 art gaa
gat ctt tgg gct tac aat gca gag ctc ctt gtg ctc tta gag1346 lle Glu Asp Leu Trp Ala Tyr Asn Ala Glu Leu
Leu Val Leu Leu Glu 435440445 aac cag a'i*‘aize?t4 8936% gacgaa cat ggztécc aat gtc aaa aac ctt ttt1394
Asn GIn Lys Thr Leu Asp Glu His Asp Ser Asn Val Lys Asn Leu Phe 450455460 gat gaa gtg aaa agg
aga ctg tca gcc aat gca ata gat gct ggg aac1442 Asp Glu Val Lys Arg Arg Leu Ser Ala Asn Ala lle Asp
Ala G A 4%75‘&'&%7%’1%&64%5@&7 S5 bht t@Egttfwﬁéc%@ Redd %haa tgc gac aat gag tgt atg
gaa act1490 Gly Cys Phe Asp lle Leu His Lys Cys Asp Asn Glu Cys met Glu Thr 480485490495 ata
aag agc gga act tac gat cat aag_gaa tat gaa gag gag get aaals38 lle Lys Asn Gly Thr Tyr Asp His Lys
Glu ‘?y‘ra Cg %ucﬁé ?GYL? Igrlfysﬁ‘fo 65%3@ g%gggjag%uag%uagﬁlg%ega{‘ a%l]adz’t’a aaa cta gaa gag aac acc
actl586 Leu Glu Arg Ser Lys lle Asn Gly Val Lys Leu Glu Glu Asn Thr Thr 515520525 tac aaa att ctt
agc 2l [acig0L Agar o ac g 2L SOGUGLORE Tyt b 1, LeksRey dlp fyy Ser Thr val Ala Ala Ser
Leu Cys kew 530535540 gca ate 139 att gct gga ggt tta4sie cfg ggc atg caa aat gga tct1682 Ala lle Leu
lle Ala Gly Gly Leu lle Leu Gly Met Gin Asn Gly Ser 545550555 tgt aga tgc atg ttc tgt att tga agaal710
Cys &yg Cys Met Rhe Gys g 56096252405 20:<311>1566,53123,PRT 243> Influenza A virus <400>
20 MetsGlu Lys Phe lle Ala 4iébAla met Leu Leu Ald7Ser Thr Asn Ala 15168 Tyr Asp Arg lle Cys lle Gly
Tyr Gin Ser Asn Asn Ser Thr Asp Thr 202530

Gly Cys Phe Glu Phe Trp His Lys Cys Asp Asp Glu Cys ITe Asn Ser
485 490 495

val Lys Asn Gly Thr Tyr Asp Tyr Pro Lys Tyr Gin Asp Glu Ser Lys
500 505 510

Leu Asn Arg Gln Glu Ile Asp Ser val Lys Leu Glu Asn Leu Gly val
515 520 525

Tyr Gin Ile Leu Ala ITe Tyr Ser Thr val Ser Ser Ser Leu val Leu
530 535 540

val Gly Leu ITe ITe Ala Met Gly Leu Trp Met Cys Ser Asn Gly Ser
545 550 555 560

Met GIn Cys Arg Ile Cys Ile

565

<210> 17
<211> 1697
<212> DNA
<213> Influenza A virus
<220>
<221> (CbS
<222> (8)..(1690)
<223>
<400> 17
atacaaa atg aac act caa att ctg gta ttc att gcc tgt gtg ctg att 49

met Asn Thr G1n Ile Leu val Phe Ile Ala Cys val Leu Ile

1 5 10
gaa gct aaa gga gac aaa ata tgt ctt gga cac cat gct gtg gca aat 97
Glu Ala Lys Gly Asp Lys Ile Cys Leu Gly His His Ala val Ala Asn
15 20 25 30
gga aca aag gtg aac acg cta aca gag agg g?g att gaa gta gtg aat 145
Gly Thr Lys val Asn Thr Leu Thr GIu Arg Gly Ile Glu val val Asn

35 40 45

gcc acg gaa aca gtg gaa acc geg aat atc ggg aaa atc tgc acc caa 193

Ala Thr Glu Thr val Glu Thr Ala Asn Ile Gly Lys Ile Cys Thr GlIn
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val Asn Thr Leu lle Glu Gin Asn Val Pro Val Thr Gin Thr met Glu 354045 Leu Val Glu Thr Glu Lys His
Pro Ala Tyr Cys Asn Thr Asp Leu Gly 505560 Ala Pro Leu Glu Leu Arg Asp Cys Lys Val Glu Ala Val lle
Tyr Gly 65707580 Asn Pro Lys Cys Asp lle His Leu Lys Asp Gin Gly Trp Ser Tyr lle 659095 Val Glu
Arg Pro Ser Ala Pro Glu Gly Met Cys Tyr Pro Gly Ser Val 100105110 Glu Asn Leu Glu Glu Leu Arg
Phe Val Phe Ser ?gr Ala Ala Ser Tyr 1151203%5 £75°Akj He Arg L eu Phe Asp Tyr ser Arg Trp Asn Val
Thr Arg Ser 130135140 PF387 ST25.txt Gly Thr Ser Lys Ala Cys Asn Ala Ser Thr Gly Gly GIn Ser
Phe oo 245150 55860cArg8erche Asa TAR Leat Tdgd ys ¢ ysthygdRra@sgThr Tyr A3 Phe 165170175
Asn Gl By @?T(}F“ﬁ/aﬂhﬂs Sﬂsheél%é(sﬁﬁlfﬁ%p(iﬁé ﬁé’-‘brﬁi& 1018590 Trp Gly lle His His Pro
Pro Asp Thr Lys Glu GIn Thr Thr Leu Tyr 195200205 Lys Asn Ala Asn Thr Leu Ser Ser Val Thr Thr
~Asn ASHAG 21 5220?\8&3% i P18 436 ¢ GEAPrEArgPrd-Leu Val ARPGly GIn GIn
225230285240 (a;ly Rrg e%yb\ssgﬁpyr {/‘r rf) é?)lf lle Eeglolfys A(lrg Efly fu'Thr Leu 245250255 Lys lle
Arg Thr Asn Gly Asn Leu lle Ala Pro Glu Phe Gly Tyr Leu 260265270 Leu Lys Gly Glu Ser Tyr Gly Arg
lle II%%I@?@@@U&%@@&% oy %@28§§£e3§%/ %@ ?& Ash 414 %C&%Gln Th?yr Ala Gly Ala lle
Asn 290295300 Ser Ser LysoBro Phe Gin Asn Alaiger Arg His Tyr Méet Glygslu Cys 305310315320 Pro
Lys Tyr Val Lys Lys Ala Ser Leu Arg Leu Ala \c/?'lc Gclg Leu Art% 325330335 Asn Thr PrBOSSer Val Glu Pro
g ggg tta gga gga gtc 3

Arg )3':%& éé%@éﬁliﬁa&gg’ g?g I%g Leu Arg Gly Sser Gly G?y val

[+7]

115 120 125
gat aaa gag tca atg g%t ttc acc tat agt gga ata aga acc aat g?a 433
Asp Lys Glu Ser Met Gly Phe Thr Tyr Ser Gly Ile Arg Thr Asn Gly
130 135 140
gca aca agt gcc tgc aga aga tca ggt tet tec ttc tat gog gaa atg 481
Alta Thr ser Ala Cys Arg Arg Ser Gly Ser Ser Phe Tyr Ala GTu Met
145 150 155
aag tgg ttg ctg tcg aat tca gac aat gcg gca TLC ¢Ct caa atg acc 529
Lys Trp Leu Leu Ser Asn Ser Asp Asn Ala Ala Phe Pro Gin Met Thr
160 165 170
aaa tca tat aga aat ¢Cc¢ aga aac aaa cca gct ctg ata gtt tgg gga 577
Lys Ser Tyr Arg Asn Pro Arg Asn Lys Pro Ala Leu Ile val Trp Gly
175 180 185 190
att cac cat tct g%a tcg act acc gaa cag acc aga ctc tat g?a agt 625
Ile His His Ser Gly Ser Thr Thr Glu Gln Thr Arg Leu Tyr Gly Ser
i95 200 205
g%a aac aag ttg ata aca gta gga agc tcg aaa tat caa caa tcg ttc 673
Gly Asn Lys Leu Ile Thr val Gly Ser Ser Lys Tyr GlIn Gin Ser Phe
210 215 220
acc cca agt c¢cg gaa gca cgg cca caa gtg aat gga caa tca g?g aga 721
Thr Pro Ser Pro Glu Ala Arg Pro Gln val Asn Gly GIn Ser Gly Arg
225 230 235
atc gat ttc cat tgg cta ctc ctt gat ¢cc aat gac aca gtg act tic 769
ITe Asp Phe His Trp Leu Leu Leu Asp Pro Asn Asp Thr val Thr phe
240 245 250
acc tte aat gga gca ttc ata gec cct aat agg gca agt ttc ttt aga 817
Thr Phe Asn Gly Ala Phe ITe Ala Pro Asn Arg Ala Ser Phe Phe Arg
255 260 265 270
gga gaa tca cta g?a gtc cag agt gat gtg cct tta gac tct aat tgt 865
Gly Glu Ser Leu Gly val Gln Ser Asp val Pro Leu Asp Ser Asn Cys
275 280 285
g%a goug gat tgce ttt cat agt ggg ggc acg ata gtc agt tet ctg cca 913
Gly Gly Asp Cys Phe His Ser Giy Gly Thr Ile val ser Ser Leu Pro
290 295 300
ttc caa aac atc aat tct aga acg gtg ggg aaa tgc ccc cga tat gtc %61
Phe GTn Asn Ile Asn Ser Arg Thr val Gly Lys Cys Pro Arg Tyr val
305 310 315
aaa cag cca agc ctc ctt tcg gct aca gga atg aga aat gte cca gag 1009

Lys GIn Pro Ser Leu Leu Ser Ala Thr Gly Met Arg Asn Val Pro Glu
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340345350 Phe lle Glu Gly Gly Trp Ser Gly Met lle Asp Gly Trp Tyr Gly Phe 355360365 His His Ser
Asn Ser Glu Gly Thr Gly Met Ala Ala Asp Gin Lys Ser 370375380 Thr Gin Glu Ala lle Asp Lys lle Thr
Asn Lys val Asn Asn lle Val 385390395400 Asp Lys Met Asn Arg Glu Phe Glu Val Val Asn His Glu
Phe Ser Glu 405410415 PF387 ST25.txt Val Glu Lys Arg lle Asn Met lle Asn Asp Lys lle Asp Asp Gin
lle 4204?%30 Glu Asp Leu Trp.ﬁ%Tyr ASTF AL éﬂ%ﬁ%ﬁ?eu Val Leu Leu Glu Asn 435440445 GIn Lys
Thr Leu Asp Glu His Asp Ser Asn Val Lys Asn Leu Phe Asp 450455460 Glu val Lys Arg Arg Leu Ser

Ala Ash Akzlleags AIa@IwAsn@tyWﬁS%@W@ﬂ&G‘Cﬁ ma\iﬁm@t_&ewms Lys y< ASp ASn Glu

P
CysMét Bl FhF 1i 28‘5'299@%%5%3?3%@% Mt T%Z{?A’% PHSY V& élfﬁllgygé{ju Glu Glu Ala Lys Leu

500505510 Glu Arg Ser Lys lle Asn Gly Val Lys Leu Glu Glu Asn Thr Thr Tyr 515520525 Lys lle Leu
Ser R TRISEFIPhBYMIgIa A ggﬁ LﬁF(%fLWA];&B%SS%&OaHé @3 I[EAla Gy &Y Leu lle Leu Gly
Vot S50 R0% G S0 G b o08SA580 Mo icho ot Hie Bis < S5 3bs 21 <2115 1708 <2125
DNA <213> Influenza A virus <220> <221> CDS <222> (20)..(1702) <223> <400>1i2513 aacaacatag

coad i RT-ERREGan ABRGCRAUTRTY 20 3 Ch Lo

380

gca ata gat ¢ag atc act ggc aca ttg aat cgt ctg att gac aaa aca 1201
Ala Ile Asp Gln Ile Thr Gly Thg Leu Asn Arg Leu g;e Asp Lys Thr
385 39 5

aat cag cag ttt gag ctg ata gat aat gaa ttc aat gag ata gaa caa 1249
Asn GIn GIn Phe Glu Leu Ile Asp Asn Glu Phe Asn Glu Ile Glu Gln
400 405 410

cag att g%a aat gtc att aat tgg aca cga gac tca atg act gaa gta 1297
GIn ITe Gly Asn val Ile Asn Trp Thr Arg Asp Ser Met Thr Glu val
415 420 425 430

tgg tcg tat aat gCt gag ctg ttg gtg gcc atg gaa aat cag cac aca 1345
Trp Ser Tyr Asn Ala Glu Leu Leu val Ala Met Glu Asn Glin His Thr
435 440 445

ata gat Ctt gcg gat tca gaa afg aac aaa Cctt tat gag cgt gte aga 1393
Ile Asp Leu Ala Asp Ser Glu Met Asn Lys Leu Tyr Glu Agg val Arg
450 455 4

aaa caa cta agg gag aat gct gaa gaa gat ggg act gga tgt ttt gaa 1441
Lys G1n teu Arg Glu Asn Ala 618 Glu Asp Gly Thr G}g Cys Phe Glu
465 47 4

ata ttc cat aag tgt gac gac caa tgt atg gag agc ata agg aac aac 1489
ITe Phe His Lys Cys Asp Asp GIn Cys Met Glu Ser Ile Arg Asn Asn
480 485 490

act tat gac cat acc caa tac aga gca gag tca tta cag aat aga ata 1537
Thr Tyr Asp His Thr GIn Tyr Arg Ala Glu Ser Leu GIn Asn Arg Ile
495 500 505 510

cag ata gac cca gtg aaa ttg agt agt gga tac aaa gac ata atc tta 1585
GIn Ile Asp Pro val Lys Leu Ser Ser G;y Tyr Lys Asp Ile I;e Leu
515 520 525

tgg ttt age ti¢ ggg gca tca tgt ttc ctc ctt cta gcc att gca atg 1633
Trp Phe Ser Phe Gly Ala Ser Cys Pge Leu Leu Leu Ala ITS Ala Met
530 535 54

gga ttg gtc ttc att tgc ata aag aat g?a aac atg cgg tyc act att 1681
Giy Leu val Phe Ile Cys Ile Lyg Asn Gly Asn Met ggg Cys Thr Ile
545 55

tgt ata tag tttgaga 1697
Cys Ile
560

<210> 18

<211> 560

<212> PRT

<213> rInfluenza A virus
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Met Glu Thr Lys Ala lle lle Ala Ala Leu Leu 1510 atg gta aca gca gcc aat gct gat aaa atc tgc att ggc tat
caa tcalO0 Met Val Thr Ala Ala Asn Ala AS Lys lle Cys lle Gly Tyr GIn Ser 152025 aca aac tcc acc
gaa act gtc gac aca cta aca gag agc aat gtt cct1l48 Thr Asn Ser Thr Glu Thr Val Asp Thr Leu Thr Glu
Ser Asn Val Pro 303540 gta aca cac act aaa gaa ;\t/?'é:tc cac aca gaa cac aat ggg atg ttg196 Val Thr
His Thr Lys f#u Leu Leu His Thr Glu His A% &3lySitet {5t 455055 PF387 ST25.txt tgt gca act gat cta
gga cat ccc cic att cta gac acc tgc act att244 Cys Ala Thr Asp Leu Gly His Pro Leu lle Leu Asp Thr Cys
Thr Het606B7075 gha Jha tkuate taPbgalaat &bt t€etgiayhad-ata tta cthuggadgga292 Glu Gly Leu lle Tyr
Gly Asn Pro Ser Cys Asp lle Leu Leu Gly Gly1§08590 aaa gaa tgg tcc tac atc gtt gaa agg tcg tca gec
gtc aat gga atg340 Lys Glu Trp Ser Tyr lle val Glu Arg Ser Ser Ala Val Asn Gly Met 95100105 tgt tac
cca byg 8aY g‘téFg%faéd etaXFak Yad tit ?@ tt cft'dc 388 ¢y3 T3 F&YGAsn val Glu Asn Leu Glu
Glu Leu Arg Ser Leu Phe 110115120 agt ict gca aaa tct tac aaa aga atc caa atc ttt cca gat aaa act436
Ser Ser Ala Lys Ser Tyr Lys Arg lle Gin lle Phe Prao Asp Lys Thr 125130135 tgg aat gta aca tac agc
gga 't ¥at 4% Js theUcH'5a IHaﬁg&@yﬂH A \‘/da’ﬂhr‘éﬂ/rp‘os&r 15 TAF Ser Arg Ala Cys Ser Asn
Ser Phe 140145150155 tat agg agc atg aga tgg ctg acc cac aag agt aat tcc tac cct ttt532 Tyr Arg Ser
met Arg Trp Ley Thr His Lys Ser Asn._Ser.Tyr Pro Phe 160165170 cag aac gct cat tac acc aac aat gag
agg @a'% e gﬁqcfﬂf‘c 1a—lt(f]"Sés(B ﬁ,r})\szg ?B\I%T%sl’)ﬁsyrl}ﬁr%gn T,—A\Esrn g?ﬁ g% éYﬁ" Asn lle Leu Phe Met
175180185 tgg g c ata cac cat cca cct acc gac aca gaa cag aca gac tta tac628 Trp G y lle His His Pro

Pro Thy 488 THY Glu.Gin Tan fsgr ke IvEAPQER5200 839 3ah9p6.034 acgigea aca agt gig aca aca gaa
gat atsr aat cgcg76 70 75 80

Pro Pro Gln Cys Asp GIn Phe bLeu Glu Phe GIu Ser Asn Leu Ile Ile
85 90 95

Glu Arg Arg GTu Gly Asn Asp val Cys Tyr Pro Gly Lys Phe Thr Asn
100 105 110

Glu Glu Ser Leu Arg Gin Ile Leu Arg Gly Ser Gly Gly val Asp Lys
115 120 125

Glu Ser Met Gly Phe Thr Tyr Ser Gly Ile Arg Ther Asn Gly Ala Thr
130 135 140

ser Ala Cys Arg Arg Ser Gly Ser Ser Phe Tyr Ala Glu Met Lys Trp
145 150 155 160

Leu Leu Ser Asn Ser Asp Asn Ala Ala pPhe Pro Gln Met Thr Lys Ser
165 170 175

Tyr Arg Asn Pro Arg Asn Lys Pro Aia Leu ITe val Trp Gly Ile His
180 185 190

His Ser Gly Ser Thr Thr Glu Gln Thr Arg Leu Tyr Gly Ser Gly Asn
195 200 205

Lys Leu Ile Thr val Gly Ser Ser Lys Tyr GlIn Gln Ser Phe Thr Pro
210 215 220

Ser Pro Glu Ala Arg Pro Glin val Asn Gly GIn Ser Gly Arg Ile Asp
225 230 235 240

Phe His Trp Leu Leu Leu Asp Pro Asn Asp Thr val Thr Phe Thr Phe
245 250 255

Asn Gly Ala Phe I1e Ala Pro Asn Arg Ala Ser Phe Phe Arg Gly Glu
260 265 270
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Lys Asn Ala Asp Thr Thr Thr Ser val Thr Thr Glu Asp lle Asn Arg 205210215 act ttc aaa cca'gta ata
ggg cca agg ccc ctt gtc aac ggc cag cag724 Thr Phe Lys Pro Val lle Gly Pro Arg Pro Leu Val Asn Gly
Gin Gin 220225230235 gga aga atc gat tac tat tgg tct gta cta aaa cct ggg cag act ttg772 Gly Arg lle
Asp Tyr Tyr Trp Ser Val Leu Lys Pro Gly Gin Thr Leu 240245250 aga ata agg tcc aat gga aat cta att
gcc cct tgg tat gga cat gtt820 Arg lle Arg SBF3&En ERP AHFLeu lle Ala Pro Trp Tyr Gly His val
255260265 ctt acg gga gag agc cat gga aga atc cta aag act gat ttg aac aat868 Leu Thr Gly Glu Ser
His Sy AreullgTiveMalys TFhisAspalseuva3nPASNL2ZT0R7H 2808 ghgradtvigtty §ia caa tgt cag act gaa aaa
gga gga ctc ahaca916 Gly Asn Cyg%l Val Gin Cys Gin Glu Lys Gly Gly Leu Asn Thr 285290295
acc ttg cca ttt cac aat att agc aaa tat gca ttt ggg aat tgt cct964 Thr Leu Pro Phe His Asn lle Ser Lys Tyr
Ala PR gﬁ?@ﬁ ®ys PRy 3003 glmmstéag\’?ak g8y @tgea‘aﬁ%i?gt*’é& §44 ttg gca gtt ggt tta agg
aatl012 LysS Tyr val Gly val Lys™Ser Leu Lys Leu Ala Val Gly Leu Arg Asn 320325330 PF387 5T25.txt
gtg cct gct gta tct agt aga gga ctg ttc gga gca ata gct ggg ttc1060 Val Pro Ala Val Ser Ser Arg Gly Leu
PheAsly Al§ I@%Ié%lﬁ%%g?gﬂéﬁoﬁ?‘) é‘ééfg‘ébsgg%gg@f Y cdyhd ¥k @}Q gce gga tgg tat ggt ttt.
‘caall08 lle Glu Gly Gly Trp Pro Gly Leu Val Ala Gly Trp Tyr Gly Phe Gin 350355360 cat tca aac gat
cag gga gtt ggg atg gcc gca gac aa a tct acc1156 His Ser Asn Asp Gin Gly Val Gly Met Ala Ala
Asp 19_?/’5 %I‘§ gg‘f’ Tlher93§§ kvt %égG ggaMSEa%@: 63 avaa‘astI aifé‘%cGall? ‘t'cé\ %gaap Eﬁg aac aac ata atc gat1204
Gin Lys Ala lle Asp Lys lle Thr Ser Lys Val Asn Asn lle lle Asp 380385390395 aaa atg aac aag caa tat
gag gtc cat gaa tic aat ct{125 e in lle Asp His Glu Phe Asn
ﬁéaﬁ%g%%g‘lﬁ Yy Len %‘neq%ggt E\ll% %1"@’%{91 E’ﬁf%flrgslqsé G-H)U S’%H %@L

Glu {gag gcc agg Ctg aacsatyg atc aac aac aaa atfgat gat cag att caal300

Trp GIu Gly Leu ITle Asp Gly Trp Tyr Gly Phe Arg His GIn Asn Ala
355 360 365

GIn Gly Glu Gly Thr Ala Ala Asp Tyr Lys Ser Thr Gln Ser Ala ITe
370 375 380

Asp Gln Ile Thr Gly Thr Leu Asn Arg Leu Ite Asp Lys Thr Asn Gln
385 390 395 400

Gin Phe Glu Leu ITe Asp Asn Glu Phe Asn Glu Ile Glu GIn Glin Ile
405 410 415

Gly Asn val Ile Asn Trp Thr Arg Asp Ser Met Thr Giu val Trp Ser
420 425 430

Tyr Asn Ala Glu Leu Leu val Ala Met Glu Asn GIn His Thr Ile Asp
435 440 445

Leu Ala Asp Ser Glu Met Asn Lys Leu Tyr Glu Arg val Arg Lys GlIn
450 455 460

Leu Arg Glu Asn Ala Glu Glu Asp Gly Thr Gly Cys Phe Glu Ile Phe
465 470 475 480

His Lys Cys Asp Asp GIn Cys Met Glu Ser Ile Arg Asn Asn Thr Tyr
485 490 495

Asp His Thr GIn Tyr Arg Ala Glu Ser Leu Gin Asn Arg Ile Gln Ile
500 505 510

Asp Pro val Lys Leu Ser Ser Gly Tyr Lys Asp Ile Iie Leu Trp Phe
515 520 525

ser Phe Gly Ala Ser Cys Phe Leu Leu Leu Ala Ile Ala Met Gly Leu
530 535 540
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Glu Ala Arg Leu Asn met lle Asn Asn Lys lle Asp Asp Gin lle Gin 415420425 gac att tgg gct tat aat gca
gag ttg ctg gtc ttg ctt gaa aac cag1348 Asp lle Trp Ala Tyr Asn Ala Glu Leu Leu val Leu Leu Glu Asn
Gin 430435440 aaa act cta gat gag cat gat gca aat gtg aac aac cta tac aac aaal396 Lys Thr Leu Asp
Glu His Asp-Ala Asn val Asn Asn Leu Tyr Asn L7ys 445450455 gtg aaa aga gcc ttg ggt tcc aat gct gta
gag gat gga aac gga tgc1444 val Lys Arg Rf2EersBly-$&F Asn Ala Val Glu Asp Gly Asn Gly Cys
460465470475 ttt gaa ctg tac cac aaa tgt gat gat caa tgc atg gaa aca atc agal492 Phe Glu Leu Tyr
His 3 Gy ASp Asp Gire Met GHIYT K HeMATgAIR0485400" alt gday actltac gac agg cag aaa tac caa
gaa f;%rf‘a tca aga tta gaalb hsn Gly Thr Tyr Asps/gfg Gin Lys Tyr Gin GIu ser Arg Leu Glu
495500505 agg cag aaa ata gaa ggg gta aag ctg gaa tct gag ggc act tac aag1588 Arg Gin Lys lle Glu
Gly ‘g?ﬂzység Glu Ser Glu Gly Thr Tyr Lys 510515520 atc ctc acc att tat tcg act gtc gcc tca tct ctt gtg
ctt ggglgﬁgl g(he Leu Thr lle Tyr Ser Thr Val Ala Ser Ser Leu val Leu Ala Met 525530535 ggg ttt gct
gcc #ela ttertfjiugoeaty tcoaat ggc tct tgc agal684 Gly Phe Ala Ala Phe Leu Phe Trp Ala Met Ser
Asn g%§er Cys Arg 540545550555 tgc aac att tgt ata taa ttagcal708 Cys Asn lle Cys lle 560 <210>
22 <2 56fhs212> PRT <213> Influenza A virus <400> 22 Pr387 ST25.txt met Glu Thr Lys Ala lle
lle Atd 2% LéB)LeGI@Val Thr Ala Ala 151015 Asn Ala Asp Lys lle Cys lle Gly Tyr GIn Ser Thr Asn
Ser T lu 202530 Thr val Asp Thr Leu Thr Glu Ser Asn Val Pro Val Thr His Thr Lys 354045 Glu Leu

Leu Hi8Ghhr Blu His Asn Gly Met Leu Cys Ala Thr Asp Leu 505560
tcaca atg gag aaa ttf atc gcc ata gca atg ctc ttg gcg agc aca aat 50
Met Glu Lys Phe ITe Ala Ile Ala Met kgu Leu Ala ser Thr ign
1 5

gca tac gat agg ata tgc att g%g tac caa tca aac aac tcc aca gac 98
Ala Tyr Asp Arg Ile Cys Ile Gly Tyr Gln Ser Asn Asn Ser ggr Asp
20 25

aca gtg aac act ctc ata gaa cag aatr gtg cca gtc acc caa aca atg 146
Thr val Asn Thr Leu Ile Glu Gin Asn val Pro val Thr GIn Thr Met
35 40 , 45

gag ctc gtg gaa aca gag aaa cat ccc gct tat tgt aac act gat tta 194
Glu Leu val Glu Thr Glu Lys His Pro Ala Tyr Cys égn Thr Asp Leu
50 55

ggt gcc cca ttg gaa ctg cga gac tgc aag gtt gag gca gta atc tat 242
Gly Ala Pro Leu Glu Leu Arg Asp Cys Lys val Glu Ala val Ile Tyr
65 70 75

ggg aac ccC aag tgt gac atc cat ctg aag gat caa ggt tgg tca tac 290
Gly Asn Pro Lys Cys Asp Ile His Leu Lys ggp Gln Gly Trp Ser gyr
80 85 5

ata gty gag agg CCC agc gca cca gaa ggg atg tgh tac ¢t gga tot 338
ITe val Glu Arg Pro Ser Ala Pro Glu Ggy Met Cys Tyr Pro g}% Ser
100 105

gty gaa aat cta gaa gaa ctg agg TLt gtc ttc tcc agt gct gea tct 386
val Glu Asn Leu Glu Glu Leu Arg ng val phe Ser Ser ﬁéa Ala Ser
115 1 5

tac aag aga ata aga cta ttt gac tat tcc agg tgg aat gtg act aga 434
Tyr Lys Arg Ile Arg Leu Phe Qgp Tyr Ser Arg Trp isg val Thr Arg
130 5 4

tct gga acg agt aaa gca tgc aat gca tca aca g?t ggc caa tcc ttc 482
Ser Gly Thr Ser btys Ala Cys Asn Ala Ser Thr Gly Gly GIn Ser rhe
145 150 155

tat agg agc atc aat tgg ttg acc aaa aag aaa cca gac act tat gac 530
Tyr Arg Ser Ile Asn Trp Leud Thr Lys Lys Lys Pro Asp Thr Tyr Asp
160 165 170 175

TtC aat gaa gga g¢t tat gtt aat aat gaa gat gga gac atc att ttc 578
Phe Asn Glu Gly Ala Tyr val Asn Asp G;u Asp Gly Asp Ile 1;8 Phe
180 185 1

tta tgg ggg atc c¢at cat ccg C€Cg gac aca aaa gag cag aca aca cta 626
Ley Trp Gly Ile His His Pro Pro Asp Thr Lys Glu Gin Thr Thr Leu
195 200 205
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Gly His Pro Leu lle Leu Asp Thr Cys Thr lle Glu Gly Leu lle Tyr 65707580 Gly Asn Pro Ser Cys Asp lle
Leu Leu Gly Gly Lys Glu Trp Ser Tyr 859095 lle val Glu Arg Ser Ser Ala val Asn Gly Met Cys Tyr Pro
Gly Asn 100105110 val Glu Asn Leu Glu Glu Leu Arg Ser Leu Phe Ser Ser Ala Lys Ser 115120125
Tyr Lys Arg lle GIn lle Phe Pro Asp Lys Thr Trp Asn val Thr Tyr 130135140 ser Gly Thr Ser Arg Ala
Cys Ser Asn Ser Phe Tyr Arg Ser Met Arg 45158155166 Trp Leu Thr His Lys Ser Asn Ser Tyr Pro

Phe Gl Asn Ala HIS 1654 78475 Fhrafenghsnieiu Arg Glb Asa Ued eisPhe Megup Gly lle His His
1801851 00sPAgPFI T rsASPIT hk €BILESINSENT Wsh Tl Ty LABS AR AIAgASSThr 195200205 Thr Thr Ser
val Thr Thr Gﬁ}gsp lle Asn Arg Thr ple Lys Pro Val 210215220 lle Gly Pro Arg Pro Leu Val Asn Gly
GIn &da GhrArgtlledsp dya22523023%240cTypd rpcSet Makl-eudgys &y &y Gin Thrzkeu Arg lle Arg
Ser AB% 325280258 GRFrAST Tge M PiS iy T@ﬁoc;@gyigﬂaﬁtw r@y Glu Ser 260265270
PP387 S .txt His Gly Arg lle Teu Lys Thr Asp Leu Asn Asn Gly Asn Cys Val Val 275280285 Gin
Cys Gim Ghy GhgLyssGipGlieketrAshgghgdthriteuc®ego Rlae ddis 299288B001ASsN lle BEr Lys Tyr Ala Phe
Gly %81 €Y% Prg IR RAY g?@%&ﬁ%%lﬁﬂ%g@gﬂ Bl Qeﬁ@’yﬂfb@}?a Val Gly Leu Arg Asn val
Pro Ala val Ser 325330335 Ser Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu Gly Gly Trp

340348388P GG Be@ﬁVa@@Mag%Xalar@ TYR Gl PAERAGHIHER B ASAIRSHGin 355388365 Gly Val Gly
|

Met A4 A ASRLISGI S A ThE &in't Vs A figsasp Phe S;o

ctg ctc aaa gyt gaa agc tac ggc aga ata att caa aat gag gat ata 866
l.eu Leu Lys Gly Glu Ser Tyr Gly ggg Ile Ile GIn Asn géu Asp Ile
275 5

cce atc ggg aac tgt aac aca aaa tgt caa aca tat gcg gga gca atc 914
pro Ile Gly Asn Cys Asn Thr Lys Cys GIn Thr Tyr %ég Gly Ala Ile
290 295

aat agc agc aaa ccc ttt cag aat gca agt agg cat tac atg gga gaa 962
Asn Ser Ser Lys Pro Phe GIn Asn Ala Ser Arg His Tyr Met Gly Glu
305 310 315

tgt ccc aaa tat gtg aag aag gca agc ttg <ga ctt gca gtt ggg ctt 1010
Cys Pro Lys Tyr val Lys tys Ala Ser Leu Arg Leu Ala val Gly Leu
320 325 330 335

agg aat acg cct tet gtt gaa ccc aga gga ctg tit gga gcc att gct 1058
Arg Asn Thr Pro Ser val Glu Pro Arg Gly Leu Phe Gly Ala %TS Ala
340 345 5

ggt tic att gaa gga gga tgg tct gga atg att gat ggg tgg tat gga 1166
Gly phe 1Ile Glu Gly Gly Trp Ser Gly Met Ile Asp Gly Trp Tyr Gly
355 360 365

ttt cat cac agc aat tca gag g%a aca gga atg gca gct gac cag aaa 1154
Phe His His Ser Asn Ser Glu Gly Thr Gly Met Ala Ala Asp GlIn Lys
370 375 380

tca aca caa gaa gcc atce gat aag atc acc aat aaa gtc aac aat ata 1202
ser Thr GIn Glu Ala ITe Asp Lys Ite Thr Asn Lys val Asn Asn Ile
385 390 395

gtt gac aag atg aac agg gag ttt gaa gtt gty aat cat gag ttc tct 1250
val Asp Lys Met Asn Arg Glu Phe Glu val val Asn His Glu Phe Ser
400 405 410 415

gaa gtt gaa aaa aga ata aac atg ata aac gat aaa ata gat gac caa 1298
Glu val Glu Lys Arg Ile Asn Met ITe Asn Asp Lys Ile Asp Agg Gln
420 425 4

att gaa gat ctt tgg gct tac aat gca gag Cctc ctt gtg ctc tta gag 1346
ITe Glu Asp Leu Trp Ala Tyr Asn Ala Glu Leu Leu val Leu Leu Glu
435 440 445

aac cag aaa acg cta gac gaa cat gat tcc aat gtc aaa aac ctt ttt 1394
Asn GIn Lys Thr Leu Asp Glu His Asp Ser Asn val Lys Asn Leu Phe
430 455 460

gat gaa gtg aaa agg aga c¢tg tca gec aat gca ata gat gct g%g aac 1442
Asp Glu val Lys Arg Arg teu Ser Ala Asn Ala Ile Asp Ala Gly Asn
465 470 475
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370375380 Lys lle Thr Ser Lys val Asn Asn lle lle Asp Lys Met Asn Lys Gin 385390395400 Tyr Glu
Val lle Asp His Glu Phe Asn Glu Leu Glu Ala Arg Leu Asn 405410415 Met lle Asn Asn Lys lle Asp Asp
Gin lle Gin Asp lle Trp Ala Tyr 420425430 Asn Ala Glu Leu Leu val Leu Leu Glu Asn Gin Lys Thr Leu
Asp Glu 435440445 His Asp Ala Asn Val Asn Asn Leu Tyr Asn Lys Val Lys Arg Ala Leu 450455460
Gly Ser Asn Ala Val Glu Asp Gly Asn Gly EJ38h&'&hu Peu Tyr His 465470475480 Lys Cys Asp Asp
Gin gys Mpt Gl ThclleArg Asr Lhadhrdhy Hsp 4884204 A Figaayadyr GinGhoGlu Ser Arg Leu
Glu Ay Gits LBflle BIE 500505819 Gy VakLysi ey Glul SeryGIWaIyeThr Lys lle Leu Thr lle Tyr
515§§g525 Ser Thr val Ala“88r Ser Leu Val Leu AldMet Gly Phe Ala Ald*Phe 530535540 PF387
ST25ixt iy Phe a'%m Ale met SercAsmGlg S el ysiArgaaygasndie diys dea545550885560 <210> 23
<2173¢ 698 L3128 13 KTYBAHIIEIZA VS Typos w - @p %gztz‘fv (6)..(1691) <223> <400>
23 tcaca atg tac aaa gfa gta gta ata att gcg ctc Ctt gga gca gtg aaa50'met Tyr Lys Val Val Val lle lle
Ala kea lgea GhoAiad/abbyst520150ggt ctlgaeagdatgagaeta gac editgcg git g aat gga acc98
Gly L8t &Lp ARG IRSEYS Ee@élﬁsl-rﬁsGl%Pfs\@%\ \PAPNEPINEEeTY bf%%ﬁ%éo’faﬁ gtg aag acc ctt aca aat

gaa caa gag gaa gtg acc aat gct act146

tac aaa att ctt agc att tac agt aca gtg gcg gcc agt ctt tgc ttg 1634
Tyr Lys Ile Leu Ser Ile Tyr Ser Thr val Ala Ala Ser Leu Cys Leu
530 535 540

gca atc ctg att got gga g%t tta atc ctg ggc atg caa aat gga tct 1682
Ala ITe Leu Ile Ala Gly Gly Leu Ile Leu Gly Met Gln Asn Gly Ser

545 550 555
tgt aga tgc atg ttc tgt att tga agaa 1710
Cys Arg Cys Met pPhe Cys Ile
560 565
<210> 20
<211> 566
<212> PRT

<213> 1Influenza A virus
<400> 20

Met Glu Lys Phe Ile Ala ITe Ala Met Leu Leu Ala Ser Thr Asn Ala
1 5 10 15

Tyr Asp Arg Ile Cys Ite Gly Tyr Gln Ser Asn Asn Ser ggr Asp Thr
20 25

val asn Thr Leu ITe Glu GIn Asn val Pro val Thr GIn Thr Met Glu

Leu val Glu Thr Glu Lys His Pro Ala Tyr Cys ggn Thr Asp Leu Gly
50 55

Ala Pro Leu GTu Leu Arg Asp Cys Lys val Glu Ala val Ile Tyr Gly
65 70 75 80

Asn Pro Lys Cys Asp Ile His Leu Lys Asp Gin Gly Trp Ser Tyr Ile
8BS 90 95

val GIu Arg Pro Ser Ala Pro Glu Gly Met Cys Tyr Pro Gly Ser val
100 105 110

Glu Asn teu Glu Glu Leu Arg Phe val Phe Ser Ser Ala Ala Ser Tyr
115 120 125

Lys Arg Ite Arg Leu Phe Asp Tyr Ser Arg Trp Asn val Thr Arg Ser
130 135 . 140
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lle Val Lys Thr Leu Thr Asn Glu GIn Glu Glu Val Thr Asn Ala Thr 354045 gag acg gta gag agc aca aat
ttg aat aaa ttg tgt atg aaa gga agal94 Glu Thr val Glu Ser Thr Asn Leu Asn Lys Leu Cys met Lys Gly
Arg 505560 agc tac aag gac ttg ggc aat tgt cac ccg gta gga atg ttg ata gga242 Ser Tyr Lys Asp Leu
Gly Asn Cys His Pro Val Gly Met Leu lle Gly 657075 aca cct gtt tgt gat ccg cac ttg acc ggg acc tgg gac
act ctc att290 Thr Pro Val Cys Asp Pro His"Ee8/TRE431y=Fhr Trp Asp Thr Leu lle 80859095 gag cga
gag ga} 9o atkgCCyeAG 1t B8LCAa090 HCR ACEHAE PALE3E Gln Al GlHaASPAla lle Ala His Cys Tyr Pro
Gly Afe Thr lle Asn 10010513® gaa gaa gca ttg adg tag aaa ata atg gaa it gga gga atc agc aag386
Glu Glu Ala Leu Arg Gin Lys lle met Glu Ser Gly Gly lle Ser Lys 115120125 atg agc act ggc ttc act tat
009 ieigteseata dacioa geh 9gq aned 34 Mey ServEhe GlyaPherfhripyr &y $eeSer lle Asn Ser Ala Gly
Thr 130135140 act aag%ta tgc atg aga aat g§&’g a gat agt ttc tat gce gag ctc482 Thr Lys Ala Cys Met
Arg Asn Gly G y Asp Ser Phe Tyr Ala Glu Leu 145150155 aaa tgg cta gtg tca aag aca aag gga caa aat
ttc cesoaglacalacada0Tyys Viap ken vahSeld ysa ilyys ®lylGinTAsnARkelRro GIn Thr Thr
160165170175 aatficc tat cgg aat acg aca gca gaa cat ctc’dfh ata tgg gga578 Asn Thr Tyr Arg
Asn Thr Asp Thr Ala Glu His Leu lle lle Trp Gly 180185190 att cat cac cct tcc agc aca cag gaa aag aat
gac ftartae yg 1§ct626 Hles I—ﬁ§¢|i§‘Pr§%eﬂ8’er‘—YﬁrC@m SRy 0 A8A ASH et Tyr Gly Thr 195200205
PF387 ST25.txt°Gin Ser Leu Ser lle Ser val Glu Ser Ser Thr Tyr Gin Asn Asn Phe 210215220 gtt cca
gtt gtt ggg gca aga cct cag gtc aat gga caa agt ggg cga722 val Pro Val val Gly Ala Arg Pro Gin Val Asn
Gly &8 ?j_gcﬂ}%f’@ '?2@2"362%53%& 8F H3dadhfg 8Ea38 giH chifcbg bt gac aac ata acc ttc770 lle
Asp Phe His Trp Thr Leu Val Gin Pro Gly Asp Asn lle Thr Phe

Ser Phe GIln Pro Asn Ile Gly Pro Arg Pro Leu Val Arg Gly GIn Gln
225 230 235 240

Gly Arg Met Asp Tyr Tyr Trp Gly Ile Leu Lys Arg Gly Glu Thr Leu
245 250 255

Lys Ile Arg Thr Asn Gly Asn Leu Ile Ala Pro Glu Phe Gly Tyr Leu
260 265 270

Leu Lys Gly Glu Ser Tyr Gly Arg Ile Ile GIn Asn Glu Asp Ile Pro
275 280 285

ITe Gly Asn Cys Asn Thr Lys Cys Glin Thr Tyr Ala Gly Ala Ite Asn
290 295 300

Ser Ser Lys Pro Phe GlIn Asn Ala Ser Arg His Tyr Met Gly GTu Cys
305 310 315 320

Pro Lys Tyr val Lys Lys Ala Ser Leu Arg Leu Ala val Gly Leu Arg
325 330 335

Asn Thr Pro Ser val Glu Pro Arg Gly Leu pPhe Gly Ala Ile Ala Gly
340 345 350

Pphe ITle GTu Gly Gly Trp Ser Gly Met Ile Asp Gly Trp Tyr Gly Phe

His His Ser Asn Ser Glu Gly Thr Gly Met Ala Ala Asp GIn Lys Ser
370 375 380

Thr 61n Glu Ala ITe Asp Lys Ile Thr Asn Lys val Asn Asn Ile val
385 390 395 400

Asp Lys Met Asn Arg Glu Phe Glu val val Asn His Glu Phe Ser Glu
405 410 415
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240245250255 tca cac aat gga ggt cta ata gca cca agt cga gtt agc aaa tta act818 Ser His Asn Gly Gly
Leu lle Ala Pro Ser Arg Val Ser Lys Leu Thr 260265270 gga agg gga ttg gga atc caa tca gaa gcg ttg
ata gac aac agt tgt866 Gly Arg Gly Leu Gly lle Gin Ser Glu Ala Leu lle Asp Asn Ser Cys 275280285
gaa tcc aaa tgc ttt tgg aga g g ggt tct ata aat aca aag ctc cct914 Glu Ser Lys Cys Phe Trp Arg G y Gly
Ser lle Asn Thr Lys Leu Pro 290295300 ttt"¢ax aat'ctg-fescce aga aca gta ggt caa tge ccc aaa tac
gta9621PERIGIpARR]- 64 SRERRAra TENA Yl Asly Gio @ys Rep Lys Tyt vali305310315 aat cag agg agt
tta ctg ctt gca aca4ify atg agg aat gtg cc&gaal010 Asn Gin Arg®er Leu Leu Leu Ala Thr Gly Met Arg
Asn val Pro Glu 320325330335 gtg gtg cag gga agg ggt ctg ttt ggt gca ata gca ggg ttc ata gaal1058 Val
val GinGlyAngGlyreu Rheyeiyn Madie AaGly Phedles&1uL 340845350 aargga tgg gaa gga atg gta
gac ggc tgg téteggt ttc aga cac caalf68 Asn Gly Trp Glu GKARet val Asp Gly Trp Tyr Gly Phe Arg His
Gin 355360365 aat gcc cag ggc aca ggc caa gct gct gat tac aag agt act caa gcall54 Asn Ala Gin Gly
Thr Gly GiysATa AlacAspsPy6 LyHSerAFhr &in Ake 37083 753808sgct-att gae ¢ep atc aca ggg aaa ctg aac
agg ttg aﬂsg?ag aag acc1202 Ala*Reé Asp Gin lle Thr Gly4ﬁ9/s Leu Asn Arg Leu lle Glu Lys Thr
385390395 aac act gag ttt gag tca ata gaa tct gaa ttc agt gag act gag cat1250 Asn Thr Glu Phe Glu
Ser %&GWSM@I&%é@eE%@?hr‘Gm il 4’(3@4? 2170015 L art 8¢ a%l%rgtc att aat tgg acc aaa gat
tca ata’acc gac att1298 Gin'lle Gly Asn Val lle Asn Trp Thr Lys Asp Ser Ile Thr Asp lle 420425430 tgg
act tat caa gca gag cta tta gtg gca atg gag aat cag cac acal346 Trp Thr Tyr Gin Ala Glu Leu Leu Val
Ala 16t GiiF AP GiveH T H 435420445 4R gﬁga@ YtFarteh §AY g cfzi/%\at ctg tat gaa agg gta
agal394 lle Asp Met Ala Asp Ser Glu met Leu Asn Leu Tyr Glu Arg val Arg 450455460 aag caa ctc
0% 659 RE9GROTRIK, 999 2 IR I B 0 a2 1ys e

Glu Arg Ser Lys Ile Asn Gly val Lys Leu Glu Glu Asn Thr Thr Tyr
515 520 525

Lys Ile Leu Ser Ile Tyr Ser Thr val Ala Ala Ser Leu Cys teu Ala
530 535 540

Ile Leu Ile Ala Gly Gly Leu Ite Leu Gly Met GIn Asn Gly Ser Cys
545 550 555 560

Arg Cys met Phe Cys Ile

565

<210> 21
<211> 1708
<Z212> DNA
<213> Influenza A virus
<220>
<Z221> (DS
<222> (20)..(1702)
<223>
<400> 21
aacaacatag ccaatcaag atg gaa aca aaa gca ata att gct gca ctg cta 52

Met Glu Thr Lys Ala Ile Ile Ala Ala Leu lLeu

1 5 10
atg gta aca gca goc aat gect gat aaa atc tge att ggc tat caa tca 100
Met val Thr Ala Ala Asn Ala Asp Lys Ile Cys Ile Gly Tyr Gln Ser

15 20 25
aca aac TCC acc gaa act gte gac aca <¢ta aca gag age aat gtt ¢ct 148
Thr Asn Ser Thr Glu Thr val Asp Thr Leu Thr Glu Ser Asn val Pro
30 35 40
gta aca cac act aaa gaa ttg ct¢ cac aca gaa cac aat ggg atg ttg 196
val Thr His Thr Lys Glu Leu Leu His Thr Glu His Asn Gly Met Leu
45 50 55
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Lys Gin Leu Arg Gin Asn Ala Glu Glu Asp Gly Lys Gly Cys Phe Glu 465470475 PF387 ST25.txt lle Tyr
His Thr Cys Asp Asp Ser Cys met Glu Ser lle Arg Asn Asn 480485490495 act tat gac cat tca caa tac

aga gag gag gct ctt ctg aat aga ctg1538 Thr Tyr Asp His Ser Gin Tyr Arg Glu Glu Ala Leu Leu Asn Arg
Leu 500505510 aac atc aac tca gtg aaa ctt tct tcg g%g tac aaa gac atc ata ctt1586 Asn lle Asn Ser Val

Lys [ Ser Gly.Tyr Lys.Asp_lle lle L P%@’g%@ g it age ttc ggg gea tea tgg fit git it cta gee
gtt gg%]t%éﬁ%ﬂg%}é 2 eé) : yé&fé o ys iPbe 8 L‘ﬂ*k}"a!LéMsé:c Vahwal met 530535540 ggt ctt
gtt tteltc tgc ctg aaa aat ggebaac atg cga tgc aca &fc1682 Gly Leu val Ph@ Phe Cys Leu Lys Asn Gly

Asn met e, 4 5 4.G¢ys 204 <211 1<212> PRT
<21§§ng%;%ng§ A%%u%g %%wé%@éi%ﬁ%%% J‘.\(% |$%|Z%§§£?Aﬁ Gly A?(?\?al Lys Gly

151015 Leu Asp Arg I1lB%Cys Leu Gly His His &ta Val Ala Asn Gly Th?%le 202530 val Lys Thr Leu Thr
Asn LGly @la Gl GlevabI g RsgAlaThrdgh o445 T Vgl GhhBejghhahsn Leu Agn Lys Leu Cys
Met Lys Gly Ary Ser508660 FyrdhSAsp e s Sty &RenAdys Wik Ppo ValyGheMet Leu lle Gly Thr
65707580 Pro VaPCys Asp Pro His Leu THY Gly Thr Trp Asp Tht%2eu lle Glu 859095 Arg Glu Asn Ala
lle Al HisaCyschyndyoatty Ala Ghy e Asrt Sloek00495hh0 L5k Ata Leit ArgeGIn Lyssle met Glu Ser
Gly 6¥ IB/5eiTys et RI0E2Y ?%‘ 'ItﬁPGﬂyLPﬁé“Thﬁtry?]zr%I)ﬁg"elLS%rﬁi@Asn Ser Ala Gly Thr Thr
130135140 LyS Ala Cys Met Arg Asn Gly Gly Asp Ser Phe Tyr Ala Glu Leu Lys

agt tct gca aaa tct tac aaa aga ate caa atc ttt cca gat aaa act 436
Ser Ser Ala Lys Ser Tyr Lgs Arg ITe GlIn Ile ige Pro Asp Lys Thr
125 130 5

tgg aat gta aca tac agc gga aca agc aga gca tgc tca aat tca ttc 484
Trp Asn val Thr Tyr Ser Gly Thr Ser Arg Ala Cys Ser Asn Ser Phe
140 145 150 155

tat agg agc atg aga tgg ctg acc cac aag agt aat tcc tac cct trt 532
Tyr Arg Ser Met Arg Trp Leu Thr His Lys Ser Asn Ser Tyr Pro Phe
160 165 170

cag aac gct cat tac acc aac aat gag agg gag aac att ctt ttc atg 580
GIn Asn Ala His Tyr Thr Asn Asn Giu Arg Glu Asn Ile Lgu Phe Met
175 180 185

tgy g%c ata cac cat cca cct acc gac aca gaa cag aca gac tta tac 628
Trp Gly Ite His His Pro Pro Thr Asp Thr Glu Gln Thr Asp Leu Tyr
190 195 200

aag aat gcc gat aca aca aca agt gitg aca aca gaa gat ata aat cgc 676
Lys Asn Ala Asp Thr Thr Thr Ser val Thr Thr Glu Asp Ile Asn Arg
205 210 215

act ttc aaa c¢ca gta ata ggg cca agg Ccc CIt gtc aac ggc cag cag 724
Thr Phe Lys Pro val Ile Gly Pro Arg Pro Leu val Asn Gly GIn Gln
220 225 230 235

gga aga atc gat tac tat tgg tct gta cta aaa cct ggg cag act ttg 772
Gly Arg Ile Asp Tyr Tyr Trp Ser val Eeu Lys Pro Gly Gln ghg Leu
240 45 5

aga ata agg tcc aat g%a aat cta att gcc ¢ct tgg tat gga cat gtt 820
Arg 1le Arg Ser Asn Gly Asn Leu %ég Ala Pro Trp Tyr g%y His val
255 5

ctt acg gga gag agc cat gga aga atc ¢ta aag act gat ttg aac aat 868
teu Thr Gly Glu Ser His Gly Arg Ile Leu Lys Thr Asp Leu Asn Asn
270 275 280

ggt aat tgt gitg gta caa tgt cag act gaa aaa gga gga ctc aat aca 916
Gly ésn Cys val val Gln %gé Gln Thr Glu Lys S;y Gly Leu Asn Thr
85 5

acc ttg cca It cac aat att agc aaa tat gca ttt ggg aat tgt cct 964
Thr Leu Pro Phe His Asn Ile Ser Lys Tyr Ala Phe Gly Asn Cys Pro
300 305 310 315

aag tat gtt g%a gtg aaa agt ctc aaa ttg gca gtt g%t tta agg aat 1012
Lys Tyr val Gly val Lys Ser Leu Lys Leu Ala val Gly lLeu Agg Asn
320 325 330
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Page 51 PF387 5T25.txt 145150155160 Trp Leu val Ser Lys Thr Lys Gly Gin Asn Phe Pro Gin Thr
Thr Asn 165170175 Thr Tyr Arg Asn Thr Asp Thr Ala Glu His Leu lle lle Trp Gly Ile 180185190 His His
Pro Ser Ser Thr Gin Glu Lys Asn Asp Leu Tyr Gly Thr Gin 195200205 Ser Leu Ser lle Ser Val Glu Ser
Ser Thr Tyr Gin Asn Asn Phe val 2102152%%%0\%%\/2!;'3/ Ala Arg Pro Gin val Asn Gly Gin Ser Gly
Arg lle 225230235240 Asp Phe His Trp T U a3t ly Asp.Asn lle Thr R er 245250255
B B e B o T B, S o o
Ser Glu Ala Leu ll@é3Asp Asn Ser Cys GlwB2¢5280285 Ser Lys C¥4°Phe Trp Arg Gly Gly Ser lle Asn Thr

Lys Pra P 2 inAspley.Se r in Cys,Pro Lys Jyr Val Asn
305:%%33%%% %%?’grg?ﬁeoé%ﬁgﬁﬁéﬁﬁa%%%%% gﬁé%\%m lu Val 325330335 val Gin
Gly Arg Gly L&tPPhe Gly Ala lle Ala &1y Phe lle Glu Asn 348845350 Gly Trp Glu Gly met Val Asp Gly

Trp Tyt GlyaPRecAseHIS §i5gASH35336036p e Gin Gl T ShySinAladda AspifiysLlys Ser Thr Gin
Ala Al 3793753888sle AspBin Ve Thr Giyeltys leew sAdrg-Yewclleg Gar Ly Thr Asn 385390395400
Thr Glu P& Glu Ser lle Glu SeP&u Phe Ser Glu Thr &{d His Gin 405410415 PF387 ST25.txt

420425430aThed WrGigAlaatdudaudeu Mal Al I\de%; GlacAsacGirndHiG d hyalte 435440445
gég Lys Ala Ile Asp %gg Ile Thr Ser Lys ggo Asn Asn Ile Tle ésg

aaa atg aac aag caa tat gag gtc att gat cat gaa ttc aat gag ctt 1252
Lys Met Asn Lys Gln Tyr Glu val Ile Asp His Glu Phe Asn Glu Leu
400 405 410

gag gcc agg <tg aac atg atc aac aac aaa att gat gat cag att caa 1300
Glu Ala Arg Leu Asn Met ITe Asn Agg Lys Ile Asp Asp GIn Ile Gln
415 4 425

gac att tgg gct tat aat geca gag ttg ctg gtc ttg ctt gaa aac cag 1348
Asp Ile Trp Ala Tyr Asn Ala Glu Leu Leu val Leu Leu Glu Asn Gln
430 435 440

aaa act cta gat gag cat gat gca aat gtg aac aac cta tac aac aaa 1396
Lys Thr Leu Asp Glu His Asp Ala Asn val Asn Asn Leu Tyr Asn Lys
445 450 455

gtg aaa aga gcc ttg ggt tcc aat got gta gag gat gga aac gga tgc 1444
val Lys Arg Ala Leu Gly Ser Asn Ala val Glu Asp Gly Asn Gly Cys
460 465 470 475

ttt gaa ctg tac cac aaa tgt gat gat caa tgc atg gaa aca atc aga 1492
Phe Glu Leu Tyr His Lys Cys Asp Asp GIn Cys Met Glu Thr Ile Arg
480 485 490

aat gga acc tac gac agg cag aaa tac caa gaa gaa tca aga tta gaa 1540
Asn Gly Thr Tyr Asp Arg Gln Lys T%E GIn Glu Glu Ser Arg Leu Glu
495 5 505

agg cag aaa ata gaa ¢ggg gta aag ctg gaa tct gag ggc act tac aag 1588
Arg GIn Lys Ile Glu Gly val Lys Leu Glu Ser Glu Gly Thr Tyr Lys
510 515 520

atc Cr¢ acc att tat tcg act gtc gec tea tet crt gty ctt gca atg 1636
Ile teu Thr 1Ile Tyr Ser Thg val Ala Ser Ser Leu val Leu Ala Met
525 53 535

ggg ttt gct goc ttc cta ttc tgg gec atg tcc aat ggo tct tge aga 1684
Gly Phe Ala Ala Phe Leu Phe Trp Ala Met Ser Asn Gly Ser Cys Arg
540 545 550 555

tgc aac att tgt ata taa ttagca 1708
Cys Asn Ile Cys Ile
560

<210> 22

<211> 560

<212> PRT

<213> 1Influenza A virus

<400> 22
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Asp Met Ala Asp Ser Glu Met Leu Asn Leu Tyr Glu Arg val Arg Lys 450455460 Gin Leu A g Gin Asn
Ala Glu Glu Asp Gly Lys Gly Cys Phe Glu lle 465470475480 Tyr His Thr Cys Asp Asp Ser Cys Met
Glu Ser lle Arg Asn Asn Thr 485490495 Tyr Asp His Ser Gin Tyr Arg Glu Glu Ala Leu Leu Asn Arg Leu
Asn 500505510 Ile Asn Ser Val Lys Leu SE; Si%r %IgéTyr I§_/ys Asp lle lle Leu Trp 515520525 Phe Ser
Phe Gly Ala Ser Cys Phe Val Leu Ley Ala,Val™Va 540_| ey val Phe Phe Cys Leu Lys
Asn %SI%// ﬁ{s%?\feq ,k 5 yg fﬂre ”%'1'&)/%"!@4&% §§5 Fide%l;z\%%giﬁ <‘1‘2§,)131§ H‘2381 <212> DNA <213>
Influenza A virus <220> <221> CDS <222> (33)..(281) <223> <400> 25 agcaaaagca ggggatctat
caagaqgicd, agalq gag aga-alc £ig U MR3 Met GluLys lle LewLeurhhesiz gea get att tie ctt tgt gig
aaa gca gat gag ar¢ tgt atc ggg tat101 Alza5Ala lle Phe Leu Cys ¥al Lys Ala Asp Glu lle Cys lle Gly Tyr
101520 tta agc aac aac tcg aca gac aaa gtt gac aca ata att gag aac aat149 Leu Ser Asn Asn Ser Thr
AspHys Val Asp Hurlledle fl &sn Asp 253030 06 AGG Dig RCAGC 6@ digkgaa ctg git gag aca gaa
cac act ggal®? Val Thr Val Thr Ser $&r Val Glu Leu Val GH¥5Thr Glu His Thr Gly 40455055 tca ttc tgt
tca atc aat gga aaa caa cca atc agc ctt gga gat tgt245 Ser Phe Cys Ser lle Asn Gly Lys Gin Pro lle Ser
Leu &ly Asp Cys Ragerbd Fl387sSA25.Xty6065 70-tcaritt gctaggatggsata. i@ ggc aac cct atg tgt Ser
Phe Ala &y Trp lle Leu Gly Asr?Pro Met Cys 7580 60

Gly His Pro Leu Ile Leu Asp Thr Cys Thr Ile Glu Gly teu Ile Tyr
65 70 75 80

Gly Asn Pro Ser Cys Asp Ile Leu Leu ggy Gly Lys Glu Trp Sgr Tyr
85

ITe val Glu Arg Ser Ser Ala val Asn Gly Met Cys Tyr Pro Gly Asn
100 105 110

.Va1 Glu Asn Leu Glu Glu Leu Arg Ser lLeu Phe Ser Ser Ala Lys Ser
115 120 125

Tyr Lys Arg Ile ¢In Ile phe Pro Asp Lys Thr Trp Asn val Thr Tyr
130 135 140

Ser Gly Thr Ser Arg Ala Cys Ser Asn Ser Phe Tyr Arg Ser Met Arg
145 150 155 166

Trp Leu Thr His Lys Ser Asn Ser Tyr Pro Phe Gin Asn Ala His Tyr
165 170 175

Thr Asn Asn Glu Arg Glu Asn Ile Leu Phe Met Trp Gly Ile His His
180 185 190

Pro Pro Thr Asp Thr Glu Gln Thr Asp Leu Tyr Lys Asn Ala Asp Thr
195 200 205

Thr Thr sSer val Thr Thr Glu Asp Ile Asn Arg Thr Phe Lys Pro val
210 215 220

ITe Gly Pro Arg Pro Leu val Asn Gly Gin GlIn Gly Arg Ile Asp Tyr
225 230 235 240

Tyr Trp Ser val Leu Lys Pro Gly Gln Thr Leu Arg Ile Arg Ser Asn
245 250 255

Gly Asn Leu Ile Ala Pro Trp Tyr Gly His val Leu Thr Gly Glu ser
260 265 270
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281 <210> 26 <211> 83 <212> PRT <213> Influenza A virus <400> 26 Met Glu Lys lle Leu Leu Phe

Ala Ala lle Phe Leu Cys val Lys Ala 151015 Asp Glu lle Cys lle Gly Tyr Leu Ser Asn Asn Ser Thr Asp

Lys Val 202530 Asp Thr lle lle Glu Asn Asn Val Thr Val Thr Ser Ser Val Glu Leu 354045 val Glu Thr

Glu His Thr Gly Ser Phe Cys Ser lle Asn Gly Lys Gin 505560 Pro lle Ser Leu Gly Asp Cys Ser Phe Ala
PEYR7 '

Gly Trp ||e&eurc;|§ sn 65707580 Pro MetP€3&7<319> PT<211> 322 <212> DNA <213> Influenza A

virusm<§2% < D'Selézliff;(%)%%i’)egzﬁ%g é%& )2735%0%‘%a§ca ggggtcaca atg gaa aaa ttc atc
att ttg agt act gtc ttg52 Met Glu Lys Phe lle lle Leu Ser Thr Val Leu 1510 gca gca agc ttt gca tat gac

aaa ait 19c att gga tac cag aca 3¢l Alafia Serhinea Tyr Asp Ly Ug Cys lle Gly Tyr Gin Thr Asn
152025 ggmtcg act gaa acg gta@ac aca cta agt gaa tta@ac gtt ccg gtgl48 Asn Ser Thr Glu Thr Val
Asn Thr Leu Ser Glu Leu Asn Val Pro Val 303540 acg cag gtg gaa gaa ctt gta cat ggt ggg att gat ccg
atc cig o4 6<khr Gio val-GlyChnd el Yal i Glysrly ligsAsp-Pralleteu Cys 455055 gga acg gaa cta
gga B cca cta gtg ctt gat gde tgt tca tta gag244 Gly5Thr Glu Leu Gly Se3Bdo Leu val Leu Asp Asp
Cys Ser Leu Glu 60657075 Page 54 PF387 5T25.txt ggc cta atc cta ggc aat ccc aaa tgt gat ctt tat ttg

aat gge aQQQQ%@WybG?%ISléGAJQU\GW &sp Psa %3% Gys Asp L:a&bTyraLQ;aBt“;ASIarGly Arg 808590

Ser Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly Gly Trp
340 345 350

Pro Gly Leu val Ala Gly Trp Tyr Gly Phe Gln His Ser Asn Asp GlIn
355 360 365

Gly val Gly Met Ala Ala Asp Lys Gly Ser Thr &In Lys Ala Ile Asp
370 375 380

Ltys Ile Thr Ser Lys val Asn Asn Ile Ile Asp Lys Met Asn Lys Gln
385 390 395 400

Tyr Glu val ITe Asp His Glu Phe Asn Glu Leu Glu Ala Arg Leu Asn
405 410 415

Met Ile Asn Asn Lys Ile Asp Asp Gln Ile Gln Asp Ite Trp Ala Tyr
420 425 430

Asn Ala Glu Leu Leu val Leu Leu Glu Asn Gin Lys Thr Leu Asp Glu
435 440 445

His Asp Ala Asn val Asn Asn Leu Tyr Asn Lys val Lys Arg Ala Leu
450 455 460

Gly Ser Asn Ala val Glu Asp Gly Asn Gly Cys Phe Glu Leu Tyr His
465 470 475 480

Lys Cys Asp Asp GIn Cys Met Glu Thr ITe Arg Asn Gly Thr Tyr Asp
485 490 495

Arg GIn Lys Tyr GIn Glu Glu Ser Arg Leu Glu Arg Gln Lys Ile Glu
500 505 510

Gly val Lys Leu Glu Ser Glu Gly Thr Tyr Lys Ile Leu Thr 1le Tyr
515 520 525

Ser Thr val Ala Ser Ser Leu val Leu Ala Met Gly Phe Ala Ala Phe
530 535 540
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‘gaa tgg tca tac ata gta gag agg ccc aaa322 Glu Trp Ser Tyr lle Val Glu Arg Pro Lys 95100 <210> 28
<211> 101 <212> PRT <213> Influenza A virus <400> 28 Met Glu Lys Phe lle lle Leu Ser Thr Val Leu
Ala Ala Ser Phe Ala 151015 Tyr Asp Lys lle Cys lle Gly Tyr Gin Thr Asn Asn Ser Thr Glu Thr 202530
val Asn Thr Leu Ser Glu Leu Asn Val Pro val Thr Gin Val Glu Glu 354045 Leu val His Gly Gly lle Asp
Pro IIe Ley Thr Glu Leu G y GU r I5 gﬁ(“&/al Le Cys Ser Leu Glu Gly Leu
lle Lglqj5ny B yV(ﬁggﬁ ASH I%er L‘?/Sany Leﬁs'l' ge EEIy ,&rg gp Ser Tyr lle 859095 val
Glu Arg Pro Lys 100 <210> 29 <211> 1734 <212> DNA <213> Influenza A virus <220> <221> CDS
<222<3£g§)..§3]3728) <223> <400> 29 aaatcttaac aatcagaaac aaacaag atg gct cta aat gtc att gca act
ttg54-MatAladeu Asn val lle Ala Thr Leu 15 aca ctt ata agt gta tgt gta cat gca gac aga ata tgc gtg ggg
tath%il'ir?r Léti{?l e Ser Val Cys Val His Ala Asp Arg lle Cys Val Gly Tyr 10152025 ctg agc acc aat tca
tca gaa agg gtc g%%nﬁ%g ctc' gaa aat gggl50 Leu Ser Thr Asn Ser Ser Glu Arg val Asp Thr Leu Leu
Glu A8pO&ly 303540 PF387 ST25.txt gtc cca gtc acc agc tcc att gat ctg att gag aca aac cac aca
ggaf%%%?al ﬁg@ Val ThrSer Ser lle Asp Leu lle Glu Thr Asn His Thr Gly 455055

<223>
<400> 23
tcaca atg tac aaa gta gta gta ata att gcg ctc ¢tt gga gca gtg aaa 50
Met Tyr Lys val val val Ile ITe Ala Leu Leu Gly A?a val Lys
1 5 i5
ggt ctt gac aga atc tgc cta gga cac cat gcg gtt gec aat gga acc 98
Gly Leu Asp Arg Ile Cys Leu Gly His His Ala val Ala Asn Gly Thr
20 25 30
att gtg aag acc ¢tt aca aat gaa caa gag gaa gtg acc aat gct act 146
Ile val Lys Thr Leu Thr Asn Glu GIn Glu Glu val Thr Asn Ala Thr
35 40 45
gag acg gta gag agc aca aat ttg aat aaa ttg tgt atg aaa g%a aga 194
Glu Thr val Glu Ser Thr Asn Leu Asn Lys Leu Cys Met Lys Gly Arg
50 55 60
age tac aag gac ttg g?c aat tgt cac ccg gta gga atg ttg ata g%a 242
Ser Tyr Lys Asp Leu Gly Asn Cys His Pro Val Gly Met Leu Ile G
65 70 75
aca cct gtt tgt gat ccg cac ttg acc ggg acc tgg gac act ctc att 290
Thr Pro val Cys Asp Pro His Leu Thr Gly Thr Trp Asp Thr Leu Ile
80 85 30 95
gag cga gag aat gcc att gcc cac tgt tat cca ggg gca acce ata aat 338
Glu Arg Glu Asn Ata 17e Ala His Cys Tyr Pro Gly Ala Thr ITe Asn
100 105 110
gaa gaa gca ttg agg cag aaa ata atg gaa agt gga gga atc agc aag 386
Glu Glu Ala Leu Arg GIn Lys Ile Met Glu Ser Gly Gly Ile Ser Lys
115 120 125
atg agc act ggc ttc act tat g%g tct tec atc aac tca gct g?g acc 434
Met Ser Thr Gly pPhe Thr Tyr Gly Ser Ser Ile Asn Ser Ala Gly Thr
130 i35 140
act aag gc¢a tgce atg aga aat gga g%a gat agt ttc tat gca gag ctc 482
Thr Lys Ala Cys Met Arg Asn Gly Gly Asp Ser Phe Tyr Ala Glu Leu
145 150 155
daa tgg cta gtg tca aag aca aag gga caa aat tt¢ cct cag aca aca 530
Lys Trp Leu val Ser Lys Thr Lys Gly Gin Asn Phe Pro Gln Thr Thr
160 165 170 175
aac acc tat cgg aat acg gac aca gca gaa cat ctc ata ata tgg gga 578
Asn Thr Tyr Arg Asn Thr Asp Thr Ala Glu His Leu Ile Ile Trp Gly
180 185 190
att cat cac cct tce age aca cag gaa aag aat gac tta tac g%a act 626
Ile His His Pro Ser Ser Thr GIn Glu Lys Asn Asp Leu Tyr Gly Thr
195 200 205
cag tca cta tct ata tca gtt gag agt tct aca tat cag aac aac ttt 674
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aca tac tgt tct cta aat gga gtc agt cca gtg cat ttg gga gat tgc246 Thr Tyr Cys Ser Leu Asn Gly Val Ser
Pro Val His Leu Gly Asp Cys 606570 agc ttt gaa gga tgg att gta gga aac cca gcc tgc acc agc aac
ttt294 Ser Phe Glu Gly Trp lle Val Gly Asn Pro Ala Cys Thr Ser Asn Phe 758085 ggg acc aga gag tgg
tca tac ctg att gag gac ccc gcg gcec cct cat34923§§(§y Tbg Arg Glu Trp Ser Tyr Leu lle Glu Asp Pro Ala Ala
Pro Hjs 9095100105 ggg, ctt tgc, t god ‘o ttalaa tc?t[é t ggt aga cac390 Gly Leu Cys
Tyr Iléﬂor1 C?I%/FG]E&H_% 'As?r? %gr? %\s\%agggélg el Artg%lel is 7 O%igl‘%g‘t%gﬁcgaﬁget gga atc agg tca ttc agt
aga acg gaa ttg atc cca cct438 Leu Phe Ser G%IIe Arg Ser Phe Ser Arg Thr Glu Leu lle Pro Pro

125 $301 35% 6018 1h0%qHofiaa e D EDAH A0 GEriGlagsBariBe Thr S Tip Gly Glu Val
Leu Asp @&y Thr Thr Ser'Ala Cys3Arg Asp 140145150 2a& acg gga acc aac agc ttc tat cga aat tta gtt
tgg ttt ata aagb34 Asn Thr Gly Thr Asn Ser Phe Tyr Arg_Asn_Leu val Trp Phe lle Lys_ 155160165 aag
o RO SRR e e 3 B B eaer FRABE AR Arg Ty1 Blo val le Ser Lys
Thr T¢PAsn Asn Thr Thr 178t675180185 gga agg gab gtt tta gtt tta tgg gga |ta cat cac cca gtg tct
919630,Gly ArgLfspyal beu val Leu Jp Gly Ile, His His,proyal Ser Yal 19019520093 gag aca aag
act cigiatgicaat aiy gat\caatag aca tig gitb 68 AspdSita Thadsys vidhn keurhyr Val Asn Ser Asp Pro Tyr
Thr Leu Val 205210218&8c acc aag tct tgg agt®gag aaa tat aaa cta g8 acg gga gtc cga726 Ser Thr
Lys g% H@%&GH&Y%I%MSCEEWQUQEW Ry valArg 22022323066t age tat aaggga cag agg age
tgg atfgvaaasmts tat tgg t6l tg7T# Pro Sy ‘?lmAsTaGlthiﬁ Args8ershrhteclyys lle Tyr Trp Ser Leu
235240245 ata caf tea ggg gag atg att a e gag agt aat ggt gg}ﬁtt tta822 lle His Pro Gly Glu Met lle
Thr Bhe G¢ SeaAsit Gy Gy Phed e14250R55260265 gee coa aga tatgggctac ata atigaa gaa tat gga
aaa §Ha 889 %gg7@/AI£*F&oTA@gAT9r%;I¥ Ty llédre BRI &0 ‘ggrg@ysw@leﬁmrg lle

ttt caa aat ctg tca <¢cc aga aca gta ggt caa tgc ccc aaa tac gta 8962
Phe GIn Asn Leu Ser Pro Arg Thr val Gly Gln Cys Pro Lys Tyr val

305 310 313
aat cag agg agt tta ctg ctt gca aca ggg atg agg aat gtg cca gaa 1010
Asn GIn Arg Ser Leu Leu Leu Ala Thr Gly Met Arg Asn val Pro Glu
320 325 330 335
gtg gty cag gga agg dggt ctg ttt ggt gca ata gca ggg ttc ata gaa 1058
val val GIn Gly Arg Gly Leu Phe Gly Ala Ile Ala Gly pPhe I'le Glu

340 345 350
aac g%a tgg gaa gga atg gta gac gge tgg tat ggt ttc aga cac caa 1106
Asn Gly Trp Glu Gly Met val Asp Gly Trp Tyr Gly Phe Arg His Glin
355 360 365
aat gcc €ag ggc aca ggco caa get gt gat tac aag agt act caa gca 1154
Asn Ala Gin Gly Thr Gly GIn Ala Ala Asp Tyr Lys Ser Thr Gin Ala
370 375 380

gct att gac caa atc aca dggg aaa ctg aac agg ttg att gag aag acc 1202
Ala ITe Asp GIn Ile Thr Gly Lys Leu Ash Arg Leu Ile Glu Lys Thr

385 390 395
aac act gag ttt gag tca ata gaa tct gaa ttc agt gag act gag cat 1250
asn Thr Glu pPhe Glu Ser Ile Glu Ser Glu Phe Ser Glu Thr Glu His
400 405 410 415
caa att ggt aac gltc att aat tgg acc aaa gat tca ata acc gac att 1298
GIn Ile Gly Asn val Ile Asn Trp Thr Lys Asp Ser Ile Thr Asp Ile

420 425 430
tgg act tat caa gca gag cta tta gtg gca atg gag aat cag cac aca 1346
Trp Thr Tyr GIn Ala Glu Leu heu val Ala Met Glu Asn Gln His Thr
435 4490 445
att gac atg gct gat tca gag atg cta aat ctg tat gaa agg gta aga 1394
Ile Asp Met Ala Asp Ser Glu Met Leu Asn Leu Tyr Glu Arg val Arg
450 455 480

aag caa ctc aga cag aat gca gaa gaa gac gga aag gga tgt ttt gag 1442
Lys GIn Leu Arg GIn Asn Ala Glu Glu Asp Gly Lys Gly Cys pPhe Glu

465 470 475
ata tat cat act tgt gat gat tcg tgc atg gag agt ata agg aac aat 1490
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270275280 ttc cag agt cgc atc aga atg tct agg tgc aac acc aag tgc cag act918 Phe Gin Ser Arg lle Arg
Met Ser Arg Cys Asn Thr Lys Cys Gin Thr 285290295 tcg gtt gga ggg ata aac aca aac aga acg ttc caa
aac atc gat aag966 Ser Val Gly Gly lle Asn Thr Asn Arg Thr Phe Gin Asn lle Asp Lys 300305310
PF387 5T25.txt aat gct ctt ggt gac tgt ccc aaa é‘?c %?L Ssag tct ggc caa ctc aag1014 Asn Ala Leu Gly
Asp Cys Pro Lys Tyr lle Lys Ser.Gly G1 n Féad’ys #8325 cta gce act gga ctc aga aat gtg cca get
S A M e R R R R S e o
330335340345 ttc gga gca att gca ggg ttc ata gaa g%a %%lc % cca}C ggt tta atc1110 P?I)‘]e Gly Ala lle Ala
Gly B USSR THe 810 3y LEG (8558730435 st Ehf AlBLA cag ot aat gaa cag
gga aca gga atall58 Asw Gly Trp Tyr Gly PhetGin His Gln Asn Glu &ib Gly Thr Gly lle 365370375 gct
gca %ag aaa gaa t%a aca ca ga%%ct ata &ac ca gg% aca accC12QC6C AlgaAICa% ,cAsp Lyfsgéu Ser Thr Gin
Lys Als IgasitGindfe JHf ‘i%g F8RE5 390k dadiqtar aat Ac Afvatiigakaaa atg aat ggg aac tat gat tca
att1254 Lys lle AshlAsn lle lle Asp Lys M&GAsn Gly Asn Tyr AspSer lle 395400405 agg ggt gaa ttc
aat ca ofl 030,836.0L B13 e P14 lh0ceQagLe02 oGl GluRbe ferGjn val flalys Arg e Asn
Met t-gpl Ay 434 Segaatagal gat geewgig-acyigacAtt¥gy teertac aat gcc aaa ctt1350
Arg lle Asp ASB%la Val Thr Asp lle Frg>Ser Tyr Asn Ala Lys #&u 430435440 cit gta ttg ctg gaa aat gat
aaa get tta-gag alo.Gat 9at oe Aatl398 helaValdLudeu Gupsnhenkysalr Leu Agpymet His Asp Ala
Asn d4pA504551gthaaghaat ita cat gags casngtal zg@saga@gaart@gca@g Tac abt gcald46 val Lys Asn Leu
His Glu Gifrval Arg Arg Glu Leusf_gls Asp Asn Ala 460483470 att gac gaa gga aat ggc tgt ttt gaa ctc ctt

cat agp:tge vatagaet494 lle Asp Glu Gly Asn Gly Cys Phe Glu Leu Leu His Lys CyssAsn Asp
Cys Ile
560

<210> 24

<211> 561

<212> PRT

<213> Influenza A virus

400> 24
met Tyr tys val val val Ile Ile Ala Leu teu Gly Ala val Lys Gly
1 5 10 15

Leu Asp Arg Ile Cys Leu Gly His His Ala val Ala Asn Gly Thr Ile
20 25 30

val Lys Thr Leu Thr Asn Glu GIn Glu Glu val Thr Asn Ala Thr Glu
35 40 45

Thr val Glu Ser Thr Asn Leu Asn Lys Leu Cys ﬁgt Lys Gly Arg Ser
50 55

Tyr LYs Asp Leu Gly Asn Cys His Pro val Gly Met teu Ile Gly Thr
65 70 75 80

pPro val Cys Asp Pro His Leu Thr Gly Thr Trp Asp Thr Leu é]e Glu
85 ) 90 5

Arg Glu Asn Ala Ile Ala His Cys Tyr Pro Gly Ala Thr Ile Asn Glu
100 105 110

GTu Ala Leu Arg Gin Lys Ile Met Glu Ser Gly Gly Ite Ser Lys Met
115 120 125

Ser Thr Gly Phe Thr Tyr Gly Ser Ser Ile Asn Ser Ala Gty Thr Thr
130 135 140

Lys Ala Cys Met Arg Asn Gly Gly Asp Ser Phe Tyr Ala Glu Leu Lys
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475480485 tcc tgc atg gaa act ata aga aat gga acg tat gac cac act gag tat1542 Ser Cys Met Glu Thr
lle Arg Asn Gly Thr Tyr Asp His Thr Glu Tyr 490495500505 gca gag gag tca aag tta aag agg caa gaa
atc gat ggg atc aaa ctc1590 Ala Glu Glu Ser Lys Leu Lys Arg GIn Glu lle Asp Gly lle Lys Leu
510515520 aaa tca gaa gac aac gtt tac aaa

Val

T 351 22518 Seabbe Ko s I Gl g

Lys Ala Leu Ser Ilel'%;r Ser Cys lle’5
atc atg'tgg1686 Ala Ser Ser
agt agt ggg aat tgc cga ttc aat gtt tgt ata

Val VR HEb3E360865 L2

16Y 329 %

IR s

S2PRTC
<400> 30 Met Ala Leu Asn Val lle Ala Thr Leu Thr Leu lle Ser Val Cys val 151015 His Ala Asp Arg lle

lu 202530
praLape s

e

gca tta tca ata tac agt tgc att1638 Lys Ser Glu Asp Asn

%753?@5 gta agt agt git gtg gta gta gga ctc ata ctc tct tic
al Val Leu Val Gly Leu lle Leu Ser Phe lle Met Trp 540545550 gcc tgt

Ser,Ser Gly Asn Cys Arg Phe Asn

t)’?tS2213> Influenza A virus

TEN/‘ Leu Glu Asn Gly Val Pro val
@r Cys Ser Leu Asn Gly 505560 val

Ser Pro val His Leu Gly Asp Cys Ser Phe Glu Gly Trp lle val 65707580 Gly Asn Pro Ala Cys Thr Ser

5AEﬁUA|£% Q%WP@QYA%AI@@O His Gly Leu Cys Tyr Pro
Gly Glu 1001083410 Leu Asn Asn AsroGly Glu Leu Arg His k@l Phe Ser Gly lle Arg Ser 115120125

Phe Ser Arg Thr Glu Leu lle Pro Pro Thr Ser Trp Gly Glu val Leu 130135140 Asp Gly Thr Thr Ser Ala
52';'-;%0 Asn Asn Phe val

Asn Bhe Gly Thr Atg Gl Trh Sef TYERP999

Cys &g Asp Hsh T1¢ Gl TVAenSeE Pre 1451504 P

Pro

225

Asp

Mis

Arg

Ser

Gln

305

Gin

val

Ala

Ile

385

Thr

Ile

210

vai

Phe

Asn

Gly

Lys

Asnh

Arg

Gln

Trp

Glin

370

ASp

Glu

Gly

val Gly Ala

His

Gly

Leu

275

Cys

Leu

Ser

Gly

Glu

355

Gly

Gin

Phe

ASh

Trp

Gly

Gly

Phe

Ser

Leu

Arg

Gly

Thr

Ile

Glu

val

Thr
245

Leu

Trp

Pro

Leu

325

Gly

Met

Gly

Thr

Ser

405

Ile

215

Arg Pro GIn val Asn

230

Leu

Ile

Gln

Arg

Arg

Leu

Leu

val

Gln

Gly

Ile

Asn

val

Ala

Ser

Gly

Thr

Phe

Asp

Ala

375

Lys

Glu

Trp

Gin

Pro

Glu

280

Gly

val

Thr

Gly

Leu

Ser

Thr

Pro

Ser

265

Ala

Ser

Gly

Gly

Ala

345

Trp

Asp

Asn

Ghu

LYS

Gly

250

Arg

reu

Ile

GIn

Met

330

Ile

Tyr

Tyr

Arg

Phe
410

Gly G1n Ser

235

Asp

val

Asn

315

Arg

Ala

Gly

Lys

t.eu

395

Ser

ASnN

Ser

Asp

The

300

Pro

Asn

Gly

Phe

Ser

380

Ile

Glu

Asp Ser Ile
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Ile

Lys

AsSh

285

Lys

LYsS

val

Phe

Glu

Thr

Thr

Gly

Thr

Leu

270

Ser

Leu

Tyr

Pro

e

350

Mis

Gin

Lys

Glu

Asp

Arg

Phe

255

Thr

Cys

Pro

val

Glu

335

Glu

Gin

Ala

Thr

His

415

Ile

Ile

240

Ser

Gly

Glu

Phe

Asn

320

val

Ash

Asn

Ala

ASN

400

GIn

Trp



Tyr Arg Asn Leu Val Trp Phe‘lle Lys Lys Asn Asn Arg Tyr Pro Val 165170175 lle Ser Lys Thr Tyr Asn
Asn Thr Thr Gly Arg Asp Val Leu Val Leu 180185190 Trp Gly lle His His Pro Val Ser Val Asp Glu Thr
Lys Thr Leu Tyr 195200205 Val Asn Ser Asp Pro Tyr Thr Leu Val Ser Thr Lys Ser Trp Ser Glu
210215220 Lys Tyr Lys Leu Glu Thr Gly Val Arg Pro Gly Tyr Asn Gly Gin Arg 225230235240 Ser Trp
met Lys lle Tyr Trp.Ser Leu lle His Pro Gy 1§ met ffe 945250255, PF387 ST25.txt Thr Phe Glu Ser
Asn Gly Gly Phe Leu Ala Pro Arg Tyr Gly Tyr lle 260265270 lle Glu Glu Tyr Gly Lys Gly Arg lle Phe
GIn Ser Arg lle_ Arg Met 275280285 Ser Arg Cys Asn Thr Lys Cys Gin Thr_Ser Val Gly Gly lle Asn Thr
290785308 AShIAT i bﬁébiheﬂsﬁggeﬂép“éfs Adh 294 (58 éIVAElE)rcg/EePro 305310315320 Lys
Tyr lle Lys Ser Gly Gin Leu Lys Leu Ala Thr Gly Leu Arg Asn 325330335 Val Pro Ala lle Ser Asn Arg
Gly Leu Phe % Ala lle AIaGGSIyMPP%eL34O§\45350 lle Glu GIyAGIy\;I'r Ero G)Iy Leu lle Asn Gly Trp Tyr
Gly PRR éﬁﬁ éS@B‘é@fﬁis é‘im?@sn i érin"@fy T é&llerﬂla% a ,&gpﬁ_ﬁs Glu Ser Thr 370375380
Gin Lys Ala lle Asp Gin lle Thr Thr Lys lle Asn Asn lle lle Asp 385390395400 Lys Met Asn Gly Asn Tyr
Asp Iiglﬁr‘gﬂ g:’lé/‘lcr?'ﬂﬁ}hﬁﬂ%ﬁi%y@l A%%%%Qﬂé% Lgﬁr&&leﬁﬁnﬁ@t Leu Ala Asp Arg lle Asp
Asp #da Val Thr42042543G#Asp lle Trp Ser Tyr'AgiasAla Lys'Leu Leu Valslgeu Leu Glu Asn Asp
435440445 Lys Thr Leu Asp Met His Asp Ala Asn Val Lys Asn Leu His Glu GIn 450455460 Val Arg
Arg Gy Ley %%&Aﬁ?ﬂ@dl%@ﬁ&@%@%@%ﬂ Gl ©¥S arg asn asn Thr

495

Tyr Asp His Ser Gin Tyr Arg Glu Glu Ala Leu Leu Asn Arg Leu Asn
500 505 510

Ile Asn Ser val Lys Leu Ser Ser Gly Tyr Lys Asp Ile Ile teu Trp
515 520 525

Phe'Ser Phe Gly Ala Ser Cys Phe val Leu Leu Ala val val Met Gly
530 535 540

Leu val Phe Phe Cys Leu Lys Asn Gly Asn Met Arg Cys Thr Ile Cys

545 550 555 560
Ile
<210> 25
<211> 281
<212> DNA -
<213> Influenza A virus
<220>
<221> CDS
<222> {(33)..(281)
<223>
<400> 25
agcaaaagca ggggatctat caagaagtcg aa atg gag aaa atc ctg cta ttt 53
Met Glu Lys Ile Leu Leu Phe
1 5
gca gcet att ttc ¢ttt tgt gtg aaa gca gat gag atc tgt atc ggg tat 101
Ala Ala Ile Phe teu Cys val Lys Ala Asp Glu Ile Cys Ile Gly Tyr
10 15 20
tta agc aac aac tcg aca gac aaa gtt gac aca ata att gag aac aat 149
Leu Ser Asn Asn Ser Thr Asp Lys val Asp Thr Ile Ile Glu Asn Asn
25 30 35
gte acg gtc act age tca gtg gaa ctg gtt gag aca gaa cac act g?a 197
val Thr val thr Ser Ser val Glu teu val Glu Thr Glu His Thr Gly
40 45 50 55

tca ttc tgt tca atc aat gga aaa caa cca atc age ctt gga gat tgt 245
ser Phe Cys Ser Ile Asn Gly Lys GIn Pro Ile Ser Leu Gly Asp Cys
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465470475480 Phe Glu Leu Leu His Lys Cys Asn Asp Ser Cys Met Glu Thr lle Arg 485490495 Asn
Gly Thr Tyr Asp His Thr Glu Tyr Ala Glu Glu Ser Lys Leu Lys 500505510 Arg GIn Glu lle Asp Gly lle
Lys Leu Lys Ser Glu Asp Asn val Tyr 515520525 PF387 ST25.txt Lys Ala Leu Ser lle Tyr Ser Cys lle
Ala Ser Ser Val Val Leu Val 530535540 Gly Leue Leu Ser Phe lle Met Trp Ala Cys Ser Ser Gly Asn
Cys 545550555560 Arg,Phe Asn Val Cys 3852051 <211> 1714 <212> DNA <213> Influenza
A virus <220> <221> CDS <222> (4)..(1710) <223> <400> 31 aaa atg att gca ctc ata ttg gtt gca ctg gct
Ctg age ceictagt yci48 Vet e Alatieegdie &l ¥l AkyLegitAla Leu Ser His Thr Ala 133015 tat tct cag
atc aé4 ape{tegdalaaé‘iéériﬁgg 8acHc bt 412 tBE%YE8 TP ser Gin lle Thr Asn Gly Thr Thr Gly Asn Pro
lle lle Cys Leu 202530 ggg cat cat gca gtg gaa aac ggc aca tct gtt aaa aca cta aca gacl44 Gly His His
Ala \.@hﬁlu é\g,n Gly Thr Ser Val Lys Thr Leu Thr Asp 354045 aat cac gta gaa gtt gtg tca gct aaa gaa
tta gibgag agg aac cacl92 Asn His Val Glu Val Val Ser Ala Lys Glu Leu Val Glu Thr Asn His 505560
act gatigaa e®Jrtgc cca agc ccc ttg aag ctt gtc gac ggg caa gac240 Thr Asp Glu Leu Cys Pro Ser Pro
Leu T EeuI\?an%’bzélﬁ G 'ASp 657075 tgc gac ctc atc aat ggt gca ttg ggg agt cca ggce tgt gac cgt
ttg28@@2ys Asp Leu lle Asn Gly Ala Leu Gly Ser Pro Gly Cys Asp Arg Leu

Met Glu Lys ITe Leu Leu Phe Ala Ala ITe Phe Leu Cys val Lys Ala
1 5 10 15

Asp Glu Ile Cys Ile Gly Tyr Leu ger Asn Asn Ser Thr ggp Lys val
20 5

Asp Thr Ile Ile Glu Asn Asn val Thr val Thr Ser ser val Glu Leu
35 40 45

val Glu Thr Glu His Thr Gly Ser Phe Cys Ser gge Asn Gly Lys Gln
50 55

Pro Ile Ser Leu Gly Asp Cys Ser Phe Ala Gly Trp Ile Leu Gly ggn
70 75

65
Pro Met Cys
<210> 27
<Z211> 322
<212> DNA _
<213> 1Influenza A virus
<220>
<221> (DS
<222> (20)..(322)
<223»
<400> 27
agcaaaagca ggggtcaca atg gaa aaa ttc atc att ttg agt act gtc ttg 52

Met Glu Lys Phe Ile Ile Leu Ser Thr val Leu

1 5 10
gca gca agc ttt gca tat gac aaa att tgc att gga tac cag aca aac 100
Ala Ala Ser phe Ala Tyr Asp Lys Ile Cys ITe Gly Tyr Gln Thr Asn

15 20 25
aac tcg act gaa acg gta aac aca cta agt gaa tta aac gtt ccg gtg 148
Asn Ser Thr Glu Thr val Asn Thr Leu Ser Glu Leu Asn val pro val
30 35 40
acg cag gtg gaa gaa ctt gta cat ggt ggg att gat ccg atc ctg tgt 196
Thr 6¢In val Glu Glu Leu val His Gly Gly Ile Asp Pro Ile Leu Cys
45 50 53

gga acg gaa cta gga tca cca cta gtg ctt gat gac tgt tca tta gag 244
Gly Thr Glu Leu Gly Ser Pro Leu val Leu Asp Asp Cys Ser Leu Glu
60 65 70 75
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80859095 cag gac acc act tgg gat gtc ttc att' gaa agg ccc act gca gta gac336 Gin Asp Thr Thr Trp Asp
val Phe lle Glu Arg Pro Thr Ala Val Asp 100105110 aca tgt tat cca ttc gac gtc cca gat tac cag agt ctc
aga agc atc384 Thr Cys Tyr Pro Phe Asp Val Pro Asp Tyr GIn Ser Leu Arg Ser lle 115120125 cta gca
agc agt ggg agt ttg gag ttc atc gcc gaa caa ttc acc tgg432 Leu Ala Ser Ser Gly Ser Leu Glu Phe lle Ala
Glu GIn Phe Thr Trp 130135140 aat ggt gt a44 dgtt gad¥Ba tca age agt get tgt ttg agg gge ggt480 Asn
Gly yaklLysvalRspielynenserscer Ala Gys ek Ag GGl d 4x459455.egC aac agpttc ttc tcc cga cta
aac gy otaadd adegdal nossaafs28 Ary Ash Sur Phie Phie Sy Afg Lely AsteTrp Leu Thr Lys Glu Thr
Asn 160165170175 PE387 ST25.txt Gly AsnSPyr Gly Pro lle Asn Val Thr Lys Glu Asn Thr Gly Ser Tyr
1801321900tc-agepetatat gicatag@gagtgaataeac cca tca agc gat aat gag624 Val AzeLeu Tyr Leu Trp
Gly V&Y HisPHxe P?Se?@eyﬂ%ﬁﬂsﬁtﬂu%gSQ%ZOS caa acg gat ctc tac aag gtg gca aca ggg aga gta
aca gta tct acc67 é;in Thr Asp Leu Tyr Lys Val Ala Thr Gly Arg Val Thr Val Ser Thr 210215220 cgc
tcg gac caa atc agt att gtt ccc aat ata gga agt aga ccg agg720 Arg Ser Asp Gin lle ser lle val Pro Asn
lle Gj%%%er égq Pro Arg 225230235 gta agg aat cag agc ggc agg ata agc atc tac tgg acc cta gta
aac’e8 ¥al AngrAsn Gin Ser Gly Arg lle Ser lle Tyr Trp Thr Leu Val Asn 240245250255 cca ggg gac
tcc até it ttctaAtUa At gYHF &AL ttg att gca cca816 Pro Gly Asp Ser lle lle Phe Asn Ser lle Gly Asn Leu
lle Aladyo 260265270 aga ggc cac tac aaa ata agc aaa tct act aag agc aca gtg ctt aaa864 Arg Gly His
Tyr Lys lle Ser Lys Ser Thr Lys Ser Thr Val Leu_Lys 275280285 agt gac aaa agg att ggg tca tgc aca
agc %Eﬁ&é Y- ¥et Put %&89{]298%?%% Ly ﬁrﬁgﬂe lel, Sk A1 PAF S8ePdaCys Leu Thr Asp Lys
290295300

Tyr Asp Lys Ile Cys Ile Gly Tyr gin Thr Asn Asn Ser ggr Glu Thr
20 5

val Asn Thr Leu Ser Glu Leu Asn val Pro val Thr G1n val Glu Glu
35 40 45

Leu val His Gly Gly Ile Asp Pro Ile Leu Cys Gly Thr Glu Leu Gly
50 55 60 '

Ser Pro Leu val Leu Asp Asp Cys Ser Leu Glu Gly Leu Ite Leu Gly
65 70 75 80

Asn Pro Lys Cys Asp Leu Tyr Leu Asn SAy Arg Glu Trp Ser ggr 1le
85

val Glu Arg Pro Lys

100
<210> 29
<21l> 1734
<212> DNA
<213> 1Infiluenza A virus
<220
<221> (DS
<222> (28)..(1728)
<223>
<400> 29
aaatcttaac aatcagaaac aaacaag atg got cta aat gtc att gca act tig 54
Met Ala Leu Asn val Ile Ala Thr Leu
1 5
aca ctt ata agt gta tgt gta cat gca gac aga ata tgc gtg gug tat 102
Thr-rLeu Ile ser val Cys val His ATa Asp Arg Ile Cys val Gly Tyr
10 15 20 25
ctg agc acc aat tca tca gaa agg gtc gac acg ctc ctt gaa aat ggg 150
Leu Ser Thr Asn Ser Ser Glu Arg val Asp Thr Leu teu Glu Asn Gly
30 35 40
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ggt tcg atc caa agt gac aaa cct ttt cag aat gta tca agg att gct960 Gly Ser lle Gin Ser Asp Lys Pro Phe
Gin Asn Val Ser Arg lle Ala 305310315 ata gga aac tgc ccg aaa tat gta aag caa ggg tcc ctg atg tta
gcal0o0s8 lle Gly Asn Cys Pro Lys Tyr val Lys GIn Gly Ser Leu Met Leu Ala 320325330335 act gga atg
Cgc aac atc cct ggc aaa cag gca aag ggc tta ttt ggg1056 Thr Gly met Arg Asn lle Pro Gly Lys Gin Ala
Lys Gly Leu Phe Gly 340345350 gca att gdtfgda td att §4& aat ggt tgg caa g9c ctg att gat ggg1104 Ala
AR el A b Tk R T e B oo b 0t ot

gct gaa gga aca gifa act gct gcall52 TrOyr Gly Phe Arg His Gin Asn Ala Glu Gly Thr Gly Thr Ala

Ala 379372380, gac ctg.aag.ica 063.96€C A& 1.Gao At [ 99C aa ctngOg Sp Leu Lys Ser
Thr Gw N@rAtqgtlesésnejndé @é éafb% Ly%w%é%géwia%?ﬁgg%@ at ggag aag -t?ca aat gaa aaa
tat cac caa at@dyaa aag1248 Asn Ar§eu lle Glu Lys Thr A& Glu Lys Tyr His Gin lle Glu Lys

400%@%@4@93&:%%9@9 SHd 933 90R a3 AALCa3 Jak F1LYRIAR0 {aE gtt1296,6Iu Phe Glu Gin
val GlrGiyAg i FepUeuGlu &yg Rygnvald20425430myagsgacact &ag att gat ttg tgg tca tac aat

gct gaa tfpcta gtal344 Glu Asps’?hr Lys lle Asp Leu TrEbSSer Tyr Asn Ala Glu Leu Leu Val 435440445

PF38455326. tdAlabety@luAshaGir Hisathr desAsicVad d chsp-Ser &l Met Asn 45455460 aag ctt
ttt g%ag@gtawéhggea i Y48 4&8y a"étegéétgig?amm 4yl BeRrPhigi Slu Arg Val Arg Arg Gin
Leu Arg Glu Asn Ala Glu A 5 465470475 caa ggc aac ggt tgt ttc gag ata tc cat cag tgt gac aac aat
tgt1488 GtGlyAsaGhe CygPhailuteReddis &in @?'5 Asp Asa Aga Cys 48048500495 ata gaa
agc aftagsh&d Y act fat gat BAE A8 At %gﬁsﬁa?l%é]l'rb ‘K 884 1€ Arg Asn Gly Thr Tyr Asp

His Asn lle Tyr Arg Asp 500505510 gaa gcc atc aac aat cga atc aaa ata aat cct gtc act ttg acg atg1584

ttg ttc agt gga atc agg tca ttc agt aga acg gaa ttg atc cca cct 438
Leu Phe Ser g;y Ile Arg Ser prhe Seg arg Thr Glu Leu Ile Pro Pro
5 13 135

acc tcc tgg g%g gaa gta ctt gac ggt aca aca tct get tge aga gat 486
Thr Ser {EB Gly Glu val Leu Asp Gly Thr Thr Ser Ala Cys Arg Asp
145 150

aac acg g%a acc aac agc ttc tat cga aat tta gtt tgg ttt ata aag 534
Asn Thr Giy Thr Asn Ser PES Tyr Arg Asn Leu Val Trp Phe Ile Lys
155 1 165

aag aat aat aga tat cca gtt atc agt aag acc tac aac aat aca acg 582
LysS Asn Asn Arg Tyr Pro val Ile Ser Lys Thr Tyr Asn Ash Thr Thr
170 175 180 185

gga agg gat gti tta gtt tta tgyg g%a ata cat cac cca gtg tct gt 630
Gly Arg Asp val LSE val Leu Trp Gly 1Ile His His Pro va ger va
1 195 00

gat gag aca aag act ctg tat gtc aat agt gat cca tac aca ctg gtt 678
Asp Glu Thr Lys Thr Leu Tyr val ésg Ser Asp Pro Tyr Thr Leu val
205 1 215 .

tcc acc aag tct tgg agc gag aaa tat aaa cta gaa acg gga gtc cga 726
Ser Thr 558 Ser Trp Ser Glu 5¥s Tyr Lys Leu Glu Thr Gly val Arg
5 230

CCt ggc tat aat gga cag agg agce tgg atg aaa att tat tgg tcet tig 774
Pro g;y Tyr Asn Gly Gln Arg Ser Trp Met Lys Ile Tyr Trp Ser Leu
5 240 245

ata cat cca ggg gag atg att act ttc gag agt aat ggt g%a ttt tta 822
Ile His Pro Gly Glu Met Ile Thr Phe Glu Ser Asn Gly Gly Phe Leu
250 255 : 260 265

gcc cca aga tat ggg tac ata att gaa gaa tat gga aaa gga agg att 870
Ala Pro Arg Tyr g y Tyr Ile Ile Glu Glu Tyr Gly Lys Gly Arg Ile
70 275 280

ttc cag agt cgc atc aga atg tct agg tgc aac acc aag tgc cag act 918
Phe GIn Ser Arg Ile Arg Met Ser Arg Cys Asn Thr Lys Cys GIn Thr
285 290 295
tcg gtt g?a g?g ata aac aca aac aga acg ttc caa aac atc gat aag 966
Ser val go% Gly Ile Asn Thr ggn Arg Thr Phe GIn Asn Ile Asp Lys
5 310
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Glu Ala lle Asn Asn Arg lle Lys lle Asn Pro Val Thr Leu Thr Met 515520525 ggg tac aag gac ata atc
ctg tgg att tct ttc tcc atg tca tgc ttt1632 Gly Tyr Lys Asp lle lle Leu Trp lle Ser Phe Ser Met Ser Cys
Phe 530535540 gtc ttc gtg gca ctg att ctg gga ttt gtt cta tgg gct tgt caa aac1680 Val Phe Val Ala Leu lle
Leu Gly Phe Val Leu Trp Ala Cys Gin Asn 545550555 ggg aat atc cga tgc caa atc tgt ata taa
agagly14 Gly Asn lle Ar %é% Gin lle Cysﬁl@aééo‘s@ 200> 32 <211> 568 <212> PRT <213>

S

Influ%%\%aggxaw,[gg %%o%ﬁ 2 gtﬁf@f&léﬁéﬁﬁl ﬁ&u’é@a E%@ éﬁ Lfeiﬁ Safqangis Thlr la Tyr 151015 Ser

Gin lle TBiLAsn Gly Thr Thr Gly #én Pro lle lle Cys Led&Bly 202530 His His Ala Val Glu Asn Gly Thr

Ser y@i %&TQ{{.&EJ lgrt@sgbg\sr{'é{’:SgAl%l%éisg\égl Gy VantS%éA\I%gy%@Iu Ley ¥@ Glu Thr Asn His
Thr 06 Asp-Ginleu CysPrabenProred 1y s Lesyal ap Aoty &in Asp Cys 65707580 Asp Leu
lle ABHGly Ala Leu Gly SePPro Gly Cys Asp Arg B&% Gin 859095 Asp TRFThr Trp Asp Val Phe lle Glu

Arg Pre Tk Al akAsi Thit00105140 Laws Jy4 Ber Rhe Ash \RlPre Aspdyr GiniSer Leu Arg Ser lle
Leu Rage B2 ARPRP 382 54125 Gty 14 20226 1AEG BercSerBly 8er lidw GhuPhielle Ala Glu Gin Phe Thr

Trp Asn 130135140 GRP¥al Lys Val Asp Gly 3%t Ser Ser Ala Cys Lé§%rg Gly Gly Arg 145150155160
Asn 5er Bie bie Sar Hug Lad Asa TopxLesaThEt Y& luabhyfsn&lygle5d7H175 Asndyr Gly Pro lle
AsnAgt 'FHrYLVSFGé%Aﬁ WW@I?E‘eHWrggI 4801881 90 Ay Ke]);l;g'y@ Yed &p Gly Val His His Pro Ser
Ser Asp Asn Glu it

gct gca gac aaa gaa tca aca cag aaa get ata gac cag ata aca acc 1206
Ala Ala Asp Lys Glu Ser Thr ggn Lys Ala Ile Asp ggn Ile Thr Thr -
380 5 0

aaa ata aat aac att att gat aaa atg aat ggg aac tat gat tca att 1254
Lys Ile Asn Asn Ile Ile Asp Lys Met Asn Gly Asn Tyr Asp Ser Tle
395 400 405

agg g?t gaa ttc aat caa gtt gag aag cgt ata aac atg ctt gca gac 1302
Arg Gly Glu Phe Asn Glin val Glu Lys Arg Ile Asn Met Leu Ala Asp
410 415 420 425

aga ata gat gat gcc gtg acg gac att tgg tca tac aat gcc aaa ctt 1350
Arg Ile Asp Asp Ala val Thr Asp Ile Trp Ser Tyr Asn Ala LyS Leu
430 435 44

ctt gta ttg ctg gaa aat gat aaa act tta gat atg cat gat gct aat 1398
Leu val Leu Leu GTu Asn Asp Lys Thr Leu Asp Met His Asp Ala Asn
445 450 455

gta aag aat tta cat gag caa gta cga aga gaa ttg aag gac aat gca 1446
val Lys Asn Leu His Glu Gln V21 Arg Arg Glu Leu Lys Asp Asn Ala
460 465 470

att gac gaa gga aat ggc tgt Tttt gaa ctc ctt cat aaa tgc aat gac 1494
Ile Asp Glu Gly Asn Gly Cys Phe Glu Leu Leu Hés Lys Cys Asn Asp
475 480 485

tcc tgc atg gaa act ata aga aat gga acg tat gac cac act gag tat 1542
Ser Cys Met Glu Thr Ile Arg Asn Gly Thr Tyr Asp His Thr Glu Tyr
490 495 500 505

gca gag gag tca aag tta aag agg caa gaa atc gat ggg atc aaa cic 1590
Ala Glu Glu Ser Lys Leu Lys Arg GIn Glu Ile Asp Gly Ile ng Leu
510 515 5

" aaa tca gaa gac aac gtt tac aaa gca tta tca ata tac agt tgc att 1638
Lys Ser Giu Asp Asn val Tyr Lys A%S Leu Ser Ile Tyr Ser Cys Ile
525 5 535

gca agt agt gtt gta cta gta gga ctc ata ctc tct ttc atc atg tgg 1686
Ala Ser Ser val val Leu val Gly Leu Ile Leu Ser Phe Ile Met Trp
540 545 550

gce tgt agt agt ggg aat toc cga tic aat gtt tgt ata taa gtagaa 1734
Ala Cys Ser Ser Gly Asn C%S Arg Phe Asn val Cys Ile
555 5 565

<210>= 30
<211> 566
<212> PRT
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195200205 Thr Asp Leu Tyr Lys Val Ala Thr Gly Arg val Thr val Ser Thr Arg 210215220 Ser Asp Gin
lle Ser lle Val Pro Asn lle Gly Ser Arg Pro Arg val 225230235240 Arg Asn Gin Ser Gly Arg lle Ser lle
Tyr Trp Thr Leu Val Asn Pro 245250255 Gly Asp Ser lle lle Phe Asn Ser lle Gly Asn Leu lle Ala Pro
Arg 260265270 Gly His Tyr Lys lle Ser Lys Ser Thr Lys Ser Thr Val Leu Lys Ser 275280285 Asp Lys
Arg lie. Gly Ser.Cys Thr Ser. Pro Cys Leu THr&EpSys GR290295300 Ser lle Gin Ser Asp Lys Pro Phe
Gin Asn Val Ser rgzl?e'%\la i€%305310315320 Gly Asn Cys Pro Lys Tyr val Lys Gin Gly Ser Leu Met
Leu M80Fhr 325330335 Gly Met Arg Asn lle Pro Gly Lys Gin Ala Lys Gly Leu Phe Gly Ala 340345350
lle Ala Gl Phe.dle,Glu asn Gl Tip Gin Gly,LeH 1§ ASR {3l [ip 385360365 Tyr Gly Phe Arg His Gin
AsnAAla Glu Gly Thr Gl Thr Ala Ala Asp 370385380 PF387 ST25.t36385390395400 Arg Leu lle Glu
Lys Thr Asn Glu Lys Tyr His Gin lle Glu Lys Glu 405410415 Phe Glu Gin val Glu Gly Arg lle Gin Asp
Leu Gy kys TupVal St 420429430As0rbr Lys HeAsRLadd igepeselysfsn Ala Glu Leu Leu val Ala
435440445 Leu Gh¢ Asn Gin His Thr lle Asp Val Thr Asp Ser GRfMet Asn Lys 450455460 Leu Phe
Glu Arg Val Arg Arg Gin Leu Arg Glu Asn Ala Glu Asp Gin 465470475480 Gly Asn Gly Cys Phe Glu lle
Phettis Gin Gyp Asp Ash Asd Gys e 485490495r6H1Gar iterAsg ARGl Ehr Tyr Asp His Asn lle Tyr
Arg Asp Glu 560505510 Ala lle Asn#sn Arg lle Lys lle Asr*Pro val Thr Leu Thr Met Gly

Asp Leu Ile Glu Thr Asn His Thr Gly Thr Tyr g%s Ser Leu Asnh Gly
50 55

val Ser Pro val His Leu Gly Asp Cys Ser phe Glu Gly Trp Ile val
65 70 75 80

Gly Asn Pro Ala Cys Thr Ser Asn Phe g%y Thr Aarg Glu Trp Sgr Tyr
85

Leu Ile Glu Asp Pro Ala Ala Pro His Gly Leu Cys Tyr Pro Gly Glu
100 105 110

Leu Asn Asn Asn Gly Glu Leu Arg His Leu Phe Ser Gly Ile Arg Ser
115 120 125

phe Ser Arg Thr GTu Leu Ile Pro Pro Thr Ser Trp Gly GTu val Leu
130 135 140

Asp Gly Thr Thr Ser Ala Cys Arg Asp Asn Thr Gly Thr Asn Ser Phe
145 150 155 160

Tyr Arg Asn Leu val Trp Phe Ile Lys Lys Asn Asn Arg Tyr Pro val
165 170 175

Ile Ser Lys Thr Tyr Asn Asn Thr Thr Gly Arg Asp val Leu val Leu
180 185 190

Trp Gly ITe His His Pro val Ser val Asp Glu Thr Lys Thr teu Tyr
195 200 205

val Asn Ser Asp Pro Tyr Thr Leu val Ser Thr Lys Ser Trp Ser Glu
210 215 220

Lys Tyr Lys Leu Glu Thr Gly val Arg Pro Gly Tyr Asn Gly GIln Arg
225 230 235 240

Ser Trp Met Lys Ile Tyr Trp Ser Leu Ile His Pro Gly Glu Met Ile
245 250 255
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515520525 Tyr Lys Asp lle lle Leu Trp lle Ser Phe Ser met Ser Cys Phe Val 530535540 Phe val Ala
Leu lle Leu Gly Phe Val Leu Trp Ala Cys Gin Asn Gly 545550555560 Asn lle Arg Cys Gin lle Cys lle
565 <210> 33 <211> 1728 <212> DNA <213> Influenza A virus <220> <221> CDS <222> (8)..(1720)
<223> <400> 33 aaacaaa atg aac act caa atc atc gtc att cta gtc ctc gga ctg tcg49 met Asn Thr Gin lle
%F%‘é%;lra tt tr‘CL%l ggg cac cat gcc gta gca

s Ala Val f%A n 15202530 ggg aca aaa gtc aac

aca cta act gag aaa gga gtg gaa gtg gtc aat145 Gly Thr Lys val Asn Thr Leu Thr Glu Lys Gly Val Glu

lle Vgl1 IIeP
aat9 Met

euVal Leu
e e

val YalAsy,

aca aaal9l

aat gag gag 06e Cthada faks

305

Lys

val

Ile

HMis

Gln

385

Lys

Glu

Asp

Lys

val

465

Phe

Ash

Arg

Tyr

Pro

Glu

Gln

370

Lys

Met

Lys

Ile

Thr

450

Arg

Glu

Gly

Gln

forati AT

Ile Lys

Ala Ile

340

Gly Gly

Asn Glu

Ala Ile

Asn Gly

Arg Ile

420

Trp Ser

Leu Asp

Arg Glu

Leu Leu

Thr Tyr

500

Glu Ile
515

| 2%
%SX plﬁﬁ'us %z{’é%ggﬁt@%%ﬁ.

Ser

325

Ser

Trp

Gln

ASp

Asn

405

ASn

TYyr

Met

Leu

His

485

ASpP

ASp

31

Gly

Asn

Pro

Gly

Gin

390

Tyr

Met

ASh

His

LysS

Lys

His

Gly

Gln

Arg

Gly

Thr

375

Ile

Asp

Leu

Ala

Asp

Cys

Thr

Ile

Leu

Gly

Leu

360

Gly

Thr

Ser

Ala

Lys

440

Ala

Asn

Asn

Glu

520

LyS

Leu

345

Ile

Ile

Thr

Ite

ASD

425

l.eu

Asn

Ala

Asp

TYr

505

Leu

G369:439, 957 B9 929 gfiaca gga ata aat aaa gtg tge

y’gﬁce Asn Lys ¥

Leu
330

Phe

Asn

Leu

val

Ile

Ser

490

Ala

Ala

Gly

Gly

Ala

Ite

395

Gly

Tle

val

Lys

Asp

Cys

Glu

Thr

Ala

Asn

Glu

AsSp

Leu

AsSn

460

Glu

Met

Glu

Lys ser Glu
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Gly
Ile
TYr
365
Lys
Asn
Phe
Asp
Leu
445
Leu
Gly

Glu

Ser

525

Cys ThrLys 505560 ggg aag aaa gcg

gtg gac ttg gga tct tgt gga ata ctg gga act atc241 Gly Lys Lys Ala val Asp Leu Gly Ser Cys Gly lle Leu
Gly Thr 116654072 att 968 £5LCeaLan iotgaGInt CalichRA 1 apa Gk oAt Ctg289 lle Gly Pro Pro Gin
Cys Asp 8%r His Leu Lys Phe Ly85Ala Asp Leu 80859 @%a ata gaa aga aga aat tca agt gac atc tgt tac
cca ggg aaa ttc337 lle lle Glu Arg Arg Asn Ser Ser Asp lle Cys Tyr Pro Gly Lys Phe 95100105110 act

Leu

Ala

350

Gly

Glu

Ile

ASh

Ala

430

Glu

His

Asn

Thr

Lys

510

Asn

gtavécmatg@azt@hg%§g@at6ﬁmsp Cys Pro

ATg

335

Gly

Phe

Ser

Ile

Gin

415

val

Asn

Glu

Gly

Tle

495

Leu

val

320

Asnh

Phe

GIn

Thr

Asp

val

Thr

Asp

Gin

Cys

480

Arg

LYsS

Tyr



Thr Asn Glu Glu Ala Leu Arg GIn lle lle Arg Glu Ser Gly Gly lle 115120125 gac aaa gag cca atg gga ttt
aga tat tca gga ata aaa aca gac ggg433 Asp Lys Glu Pro met Gly Phe Arg Tyr Ser Gly lle Lys Thr Asp
Gly 130135140 gca acc agt gcg tgt aag aga aca gtg tcc tct ttc tac tca gaa atg481 Ala Thr Ser Ala Cys
Lys Arg Thr Val Ser Ser Phe Tyr Ser Glu Met 1451%)5155 aaa tgg ctt tta tcc agc aag gat aac cag gtg ttc
cca ¢aa ctg aat529 Lys Trp.Leu Leu Ser SEF SHEGin, val Phe Pro GIn Leu Asn 160165170
cag a%g é,%ageg“agﬁ'ﬁé %Q}Jg gaéga_géaa?/ (S:cg%c%%ﬁ aettf %ﬁgggag]ga? 7W'§\Jn \?Bhf Tyr Arg Asn Asn Arg Lys
Glu Pro Ala Leu lle val Trp Gly 175180185190 gta cat cat tca agc tcc ttg gat gag caa aat aag cta tat

99a geioLR,V h Hisdis;gersaer SRr key Asp G14 G Asn LysLey, TGy, Ala 195200205 ggg aac aag
ctg atasaca gta gga agc tcasaaa tac caa caa tcg tt Gly Asn Lys Leu llgs®hr Val Gly Ser Ser Lys Tyr

Gin GIn Ser Phe 210215220 tca cca agt cca ggg gac agg ccc aaa gtg aat ggt cag gcc ggg agg721 Ser
Pro 2eg iR GlyrAsmARg £rprkys val Asn Gly Gin Ala Gly Arg 225230235 atc gac ttt cat tgg atg cta ttg
gac cca ggg gat aca gtgeact ttt769 lle Asp Phe His Trp Met Leu Leu Asp Pro Gly Asp Thr Val Thr Phe
240245250 acc ttc aat ggt gca ttc ata gcc cca gat aga gcc acc ttt ctc cgc817 Thr Phe Asn Gly Ala Phe
lle Ale Rro Asp Arg Ala Thr Phe Leu Arg 255260265270 tct aat gcc cca tcg gga gtt gag tac aat ggg
aag tg %iéﬂataSGS Ser Asn Ala Pro Ser Gly val Glu Tyr Asn Gly Lys Ser Leu Gly lle 275280285
cag @ at g@é%gt&t gaf gagtca tgt gaa ggg gaa tgc ttc tac913 Gin Ser AS Ala Gin lle Asp Glu Ser
Cys Glu Gly Glu Cys Phe Tyr 290295300 agt gga ggg aca ata aac agc cct ttg cca ttt caa aac atc gat
agt9§§72$§:r QB/SGIy Thr lle Asn Ser Pro Leu Pro Phe Gin Asn lle Asp Ser Page 65 PF387 ST25.txt

30530315 (4)..(1710)
<223>

<400> 31

aaa atg att gca ctc ata ttg gtt gca ctg get ¢tg age cac act get 48
Met ITe Ala Leu Ile Leu val Ala Leu Ala Leu Ser His Thr Ala
1 5 10 15

tat tct cag atc aca aat ggg aca aca gga aac ccc att ata tgc ttg 96
Tyr Ser Gin ITe Thr Asn Gly Thr Thr Gly Asn Pro Ile Ile Cys Leu
20 25 30

ggg cat cat gca gtg gaa aac g%c aca tct gtt aaa aca cta aca gac 144
Gly His His Ala val Glu Asn Gly Thr Ser val Lys Thr Leu Thr Asp
35 40 45

aat cac gta gaa gtt gtg tca gct aaa gaa tta gtt gag acg aac cac 192
Asfl His V31 Glu val val Ser Ala Lys Glu Leu val ggu Thr Asn His
5 55

act gat gaa Ccig 1gc cca agc ¢CC ttg aag ¢ttt gic gac ggg caa gac 240
Thr Asp Glu Leu Cys Pro Ser Pro Leu Lys Leu vai Asp Gly Gln Asp
65 70 75

tgc gac ctce atc aat ggt gea ttyg g%g agt cca ggc tgt gac cgt tty 288
gﬁs Asp Leu Ile Asn ggy Ala Leu Gly Ser ggo Gly Cys Asp Arg ;gu

cag gac acc act tgg gat gtc ttc att gaa agg Cccc act gca gta gac 336
Gin Asp Thr Thr Trp Asp val phe Ile Glu Arg Pro Thr Ala val Asp
100 105 110

aca tgt tat cca ttc gac gtc cca galt tac cag agt cic aga agc atc 384
Thr Cys Tyr Pro Phe Asp val Pro Asg Tyr Gln Ser Leu Arg Ser Ile
115 12 125

cta gca agc agt ggg agt ttg gag ttc atc gec gaa caa tic acc tgg 432
Leu Ala Sgr Ser Gly Ser teu G%u Phe I1e Ala Glu 618 phe Thr Trp
130 135 i4

aat ggt gtc aaa gtt gac gga tca agc agt goet tgt ttg agg ggc ggt 480
Asn Gly val Lys val Asp GTg Ser Ser Ser Ala gys Leu Arg Gly Gly
145 15 55

Cgc aacC agc ttc ttc tec c¢ga cta aac ftgg cta acc aaa gaa aca aat 528
Arg Asn Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Glu Thr Asn
160 165 170 175

gga aac tat gga <ct att aac gtc act aaa gaa aat acg gge tet tat 576
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tgg gct gtc gga agg tgc ccc aga tat gta aag caa tca agc ctg ccgl009 Trp Ala Val Gly Arg Cys Pro Arg
Tyr Val Lys Gin Ser Ser Leu Pro 320325330 ctg gcc tta gga atg aaa aat gta cca gag aaa ata cat act
agg ggal057 Leu Ala Leu Gly Met Lys Asn Val Pro Glu Lys lle His Thr Arg Gly 335340345350 ctg ttc
ggt gca att gca gga ttc atc gag aat gga tgg gaa gga ctc1105 Leu Phe Gly Ala lle Ala Gly Phe lle Glu

Asn Gly Trp Glu Gly Leu 355360365 aft %?Féé%t% t aﬁlg;% c at gca cag ggg cag
ggaﬁg?}ifé‘ S&;Gflj %’r%éﬁy?%ly% 5/ ,&?g is 9 E?a AL\ a C?rlﬁ;G y igégly §70375380 aca gct gct gac
tac aag agt act cag gct catatt gac cag ata acal201 Thr Ala Ala Atsp Tyr Lys Ser Thr4Gin Ala Ala lle
mso 3 EETHEGC a0 1oc B Bahokiaht G Bt i cci2ds G y Ly
Leu Asn Arg Leu He%lu Lys Thr Asn Thrz@in Phe Glu Leu 4004005410 ata gac aat gag ttc act gaa gtg
gag caqq cag1 atatggtc agggtgaatalczw (I:Iae Agép Asn %Ig P e TQQG%V%L?'UC@” Gin E 2GIy Asn Val lle
415430426038 paclog sca b aRcts Faadidagiata iy 6a tagragkgchgaalads Asn Trp Thr Arg
Asp Ser Leu Th® Glu lle Trp Ser Tyr#&sn Ala Glu 43544044%¢tt cta gta gca atg gaa aat cag cat aca att
020 4 IGAPALIPUTF AL PUNA 1 et GliAsy, Gl Tl Asp Lyt Ala Asp Ser 450455460
gaa aa¢ goR citAat pagagargty vgn aga 6ag ateeagbygagraatid4tGhrdlet Asn Lys Leu Tyr Glu
Arg Val R Arg Gin Leu Arg Gl&3&sn 465470475 gcc §a@ gag gat gga act gga tgt ttt gag att ttc cac
cga gt0a5d 489 Ala Gl SlbAspyE I TRl fe¥sRBhedgdl Ale-Phe His Auh €ys Asprd$0485490 gat
caa \gtlaty gagragelataegdant gl adketedeaat tad act Yaa B3 7L&spvEin Met Glu Ser lle Arg Asn
Asn T Tyr Asn His Thr GR*495500505510 tat c&é%ag gaa gcc tta cag g agg ata atg atc aat ccg
gta a2@1585 Gy ArgGiacGluAlackenaGindsndrgle et HefsnPrecWatdys 515520525 ctt agt ggt

ggg Pae ey g‘a‘tﬁgt‘geat% }Sa]'t@]g ftbagtstic Wig ?}?f@%%@u iedr TIg g%qu_ys Asp Val lle Leu Trp
Phe Ser Phe Gly Ala

aga ggc cac tac aaa ata agc aaa tct act aag agc aca gtg ctt aaa 864
Arg Gly His Tyr Lys Ile Ser Lys Ser Thr Lys Ser Thr val Leu Lys

275 280 285
agt gac aaa agg att ggg tca tgc aca agce cct tge tta act gat aaa 912
Ser Asp Lys Arg Ile Gly Ser Cys Thr Ser Pro Cys Leu Thr Asp Lys

290 295 300
ggt tcyg atc caa agt gac aaa cCt ttt cag aat gta tca agg att gct 960
Gly Ser Ile GIn Ser Asp Lys Pro Phe GIn Asn val Ser Arg Ile Ala
305 310 315
ata gga aac tgc ccg aaa tat gta aag caa ggg LCc ctg atg tta gea 1008
Ile Gly Asn Cys Pro Lys Tyr.val Lys GlIn Gly Ser Leu Met Leu Ala
320 325 330 335
act gga atg cgc aac atc cct ggc aaa cag gca aag gge tta ttt g%g 1056
Thr Gly Met Arg Asn Ile Pro Gly Lys GIn Ala Lys Gly Leu Phe Gly
340 345 350

gca att get gga ttc att gaa aat ggt tgg caa g%c cIg att gat g%g 1104
Ala ITe Ala Gly Phe ITle Glu Asn Gly Trp Gin Gly Leu Ile Asp Gly

355 360 365
tgyg tat gga ttc agg cac caa aat gct gaa g?a aca g?a act gct gcea 1152
Trp Tyr Gly Phe Arg His GIn Asn Ala Glu Gly Thr Gly Thr Ala Ala

370 375 380
gac ctg aag tca act cag gca gec att gat cag ata aat g?c aag ctg 1200
Asp Leu Lys Ser Thr 61n Ala Ala Ile Asp GlIn Ile Asn Gly Lys Leu
385 390 395
aac aga ttg ata gag aag aca aat gaa aaa tat cac caa ata gaa aag 1248
Asn Arg Leu Ile Glu Lys Thr Asn Glu Lys Tyr His GIn ITe Glu Lys
400 405 410 415
gaa ttc gaa cag gtg gaa gga aga ata caa gac ctt gag aag tac gtt 1296
Glu Phe Glu GIn val Glu Gly Arg Ile GIn Asp Leu Gliu Lys Tyr val
420 425 430

gag gac act aag att gat ttg tgg tca tac aat gct gaa tig cta gta 1344
Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu val

435 440 445
gca cta gag aat cag cac aca ata gat gtc aca gac tcc gaa atg aac 1392
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530535540 tca tgt gta atg ctt cta gcc att gct atg ggt ctt an ttc atg tgt1681 Ser Cys val met Leu Leu Ala
lle Ala Met Gly Leu lle Phe Met Cys 545550555 gtg aaa aac ggg aat ctg cgg tgc act atc tgt ata taa
ttatttgal728 val Lys Asn Gly Asn Leu Arg Cys Thr lle Cys lle 560565570 <210> 34 PP387 5T25.txt
<211> 570 <212> PRT <213> Influenza AFy;ruEis <400> BA%Met Asn Thr Gin lle lle Val lle Leu val Leu
Gly r Met Val 1 . Arg, Ser-As tGly. His His Alg Val Ala Asn Gly Thr 202530
Lys %/?a# e %Lé%nT%JerG]]% iy%i&fé%%%% %a A%mggg&?j fgi 52 2 Thr val Glu lle Thr Gly lle
Asn Lys Val Cys Thr Lys Gly Lys 5055606%8 Ala val Asp Leu GIX Ser Cys Gly lle_ Leu Gly Thr lle lle

Gly %??0&758@%@%@% g; 5{;@5 0 B8 LT R PIRILE A AL T el e lle 859095 Glu Arg Arg

Asn Ser &% Asp lle Cys Tyr PraZGly Lys Phe Thr Asn 400105110 Glu Glu Ala Leu Arg Gin lle lle Arg

Glu Ser Gl (fﬁg lle Aés,gﬁstiéySlZO%S %}; Pro. met Gl tPh%(,zb\ragaTyr‘_i eq:GtIy lle Lys, Thr Asp Gly Ala
e S30BELA SN STy En S RorThr e 56 SRR Thh ke BLNaELys Trp LIS150155160 Leu
Leu 8¥r Ser Lys Asp Asn Gigdval Phe Pro Gin Led#®5sn Gin Thr 16517014% Tyr Arg Asn Asn Arg Lys

Glu Brg %Laa'-g&”ﬁt\é%kcéépa@éy 5/{?4 His 1018190 IS Derger S Li'% %?P Glu Gingisn Lys Leu Tyr

Gly Ala GlyuAsarl 95200202 dy s Leurie The vasilyiSessserLystiyr ip Ser Phe Ser Pro
210215220 Ser Pro GRPRsp Arg Pro Lys Val 2&h Gly Gin Ala Gly Argtfle Asp

gaa gcc atc aac aat cga atc aaa ata aat €Ct gtc act ttg acg.atg 1584

Glu Ala Ile Asn Asn Arg Ile Lys Ile Asn Pro val Thr Leu Thr Met

515 520 525
ggg tac aag gac ata atc ctg tgg att tct ttc tcc atg tca tge trt 1632
Gly Tyr Lys Asp Ile Ile Leu Trp Ile Ser Phe Ser Met Ser Cys Phe
530 535 540
gtc ttc gtg gca ctg att ctg gga ttt gtt cta tgg gct tgt caa aac 1680
val Phe val Ala Leu ITe Leu Gly Phe val Leu Trp Ala Cys GIn Asn
545 550 555

ggg aat atc cga tge caa atc tgt ata taa agaa 1714

Gly Asn Ile Arg Cys GlIn Ile Cys Ile

560 565

<210> 32

<211> 568

<212> PRT

<213> 1Influenza A virus

<400> 32

met Ile Ala Leu Ile Leu val Ala Leu Ala Leu Ser His Thr Ala Tyr
1 5 10 15

Ser GIn Ile Thr Asn Gly Thr Thr Gly Asn Pro Ile Ile g%s Leu Gly
20 25

His His Ala val Glu Asn Gly Thr Ser val Lys Thr Leu Thr Asp Asn
35 40 45

His val Glu val val Ser Ala Lys Glu Leu val Glu Thr Asn His Thr
50 55 60

Asp Glu Leu Cys Pro Ser Pro Leu Lys Leu val Asp Gly Gln Asp Cys
65 70 75 80

Asp Leu Ile Asn Gly Ala Leu Gly Ser ;60 Gly Cys Asp Arg Leu Gln
85 95

Asp Thr Thr Trp Asp val Phe Ile Glu Arg Pro Thr Ala val Asp Thr
100 105 110

Cys Tyr Pro Phe Asp val Pro Asp Tyr Gln Ser Leu Arg Ser Ile Leu
Page 62



225230235240 Phe His Trp met Leu Leu Asp Pro Gly Asp Thr val Thr Phe Thr Phe 245250255 Page
67 PF387 ST25.txt Asn Gly Ala Phe lle Ala Pro Asp Arg Ala Thr Phe Leu Arg Ser Asn 260265270 Ala
Pro Ser Gly val Glu Tyr Asn Gly Lys Ser Leu Gly lle Gin Ser 275280285 Asp Ala GIn lle Asp Glu Ser
Cys Glu Gly Glu Cys Phe Tyr Ser Gly 290295300 Gly Thr lle Asn Ser Pro Leu Pro Phe GIn Asn lle Asp
Ser Trp Ala 305310315320 Val Gly Arg CYRFP¥6 :&F&%}ﬁ%{})ﬁls Gin Ser Ser Leu Pro Leu Ala
325330335 Leu Gly met Lys Asn val Pro Glu Lys lle His Thr Arg Gly Leu Phe 340345350 Gly Ala lle
Ala Gly Phe lle Glu Asn Gly Trp Glu Gly Leu lle Asp 355360365 Gly Trp Tyr Gly Phe Arg His GIn Asn
Ala &17 GRLGIA "R Wrﬁeﬁlé%‘?@’éﬁ% Aﬂfﬁ&}fﬁ?ﬂ.ﬁ@é’l@ﬁ@ﬁﬂaﬁ% lle Asp GlIn lle Thr Gly
Lys 385390395400 Leu Asn Arg Leu lle Glu Lys Thr Asn Thr Gin Phe Glu Leu lle Asp 405410415 Asn
Glu (F;’pe Ja GLIu \</an G}\u Gi& Gig I;LesGlgl Asp V?| h ,SAsneTrR 42%25G 0 ;\I’rhr Arg Asp Ser Leu Thr Glu
lle Tm{Ser yryRSn Alaﬁ)lul vEeus 53%0&@ \é’;l%fa fet &6 Ash élri@gis Thr lle Asp Leu Ala Asp
Ser Glu met 450455460 Asn Lys Leu Tyr Glu Arg val Arg Arg Gin Leu Arg Glu Asn Ala Glu
4654ER4 2400 CIADL L GIY S foRe Gl R PIHIS A1 Oy s b GIn 165490495 Cys
met Glu Ser lle Arg AspeAsn Thr Tyr Asn His it Glu Tyr Arg 500509594.0 Gin Glu Ala Leu Gin Asn Arg
lle Met lle Asn Pro Val Lys Leu Ser 515520525 Page 68

Asn Tyr Gly Pro Ile Asn val Thr Lys Glu Asn Thr Gly Ser Tyr val
180 190

Arg Leu Tyr Leu Trp Gly val His His Pro Ser Ser Asp Asn Glu Gln
195 200 205

Thr Asp Leu Tyr Lys val Ala Thr Gly Arg val Thr val Ser Thr Arg
210 215 220

Ser Asp GIn ITe ser ITe val Pro Asn Ile Gly Ser Arg Pro Arg val
225 230 235 240

Arg Ash GIn Ser Gly Arg Ile Ser Ile Tyr Trp Thr Leu val Asn Pro
245 250 255

Gly Asp Ser Ile Ile Phe Asn Ser Ile Gly Asn Leu Ile Ala Pro Arg
260 265 270

Gly His Tyr Lys Ile Ser Lys Ser Thr Lys Ser Thr val Leu Lys Ser
275 280 285

Asp Lys Arg Ile Gly Ser Cys Thr Ser Pro Cys Leu Thr Asp Lys Gly
290 295 300

Ser Ile GIn Ser Asp Lys Pro Phe GIn Asn val Ser Arg Ile Ala Ile
305 310 315 320

Gly Asn Cys Pro Lys Tyr val Lys GIn Gly Ser Leu Met Leu Ala Thr

Gly met Arg Asn Ile Pro Gly Lys GIn Ala Lys Gly Leu Phe Gly Ala
340 345 350

ITe Ala Gily Phe Ile Glu Asn Gly Trp Gln Gly Leu Ile Asp Gly Trp
355 360 365

Tyr Gly Phe Arg His Gln Asn Ala Glu Gly Thr Gly Thr Ala Ala Asp
370 375 380

Leu Lys Ser Thr GIn Ala Ala Ile Asp GlIn Ite Asn Gly Lys Leu Asn
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PF387 5T25.txt Gly Gly Tyr Lys Asp val lle Leu Trp Phe Ser Phe Gly Ala Ser Cys 530535540 val met
Leu Leu Ala lle Ala met Gly Leu lle Phe met Cys Val Lys 545550555560 Asn Gly Asn Leu Arg Cys Thr
lle Cys lle 565570 <210> 35 <211> 1779 <212> DNA <213> Influenza A virus <220> <221> CDS
<222> (29)..(1735) <223> <400> 35 agcaaaa gtctaat ctattaaa atg gag aga ata gtg ctt ttt ctt52

lu Arg lle Val Leu Phed.eu 15 gca at% %g%t Gt aaa agt gac cagqtt tgc att ggt tat cat100 Ala
lle Val Ser Leu Val Lys Ser Asp Gin lle Cys IIe GI yr His 101520 gca aat aac tcg aca gaa cag gtt gac
aca ata at 3 aat % 48 AIa n Asn Ser Thr GI valfsp Thr Ie Met Glu Lys Asn val

2536§§4b Actdfc AtA GYE gt AR it G gfa’t zigGaé"a% ¢ 44§ §a§196 Thr Val Thr His Ala
Gin Asp lle Leu Glu Lys Thr His Asn Gly Lys 455055 ctc tgc agt cta aat gga gtg aag cct ctc atc ttg agg

gattgt a 44 e .7 ey ) Pro L PSys Ser 606570 gta gct gga
tgg c%: cqt%ga lgtal{% a?g té-t‘ ga@&a@qt cﬁg %?595 Lflt p%@j Le?ué(Gly Asn Pro Met Cys Asp
Glu Phe Leu Asn 758085 gtg cca gaa tgg tct tac ata gtg gag aag gac aat cca atc aac agc340 Val Pro
Glu Trp Ser Tyydle MalGlu Lys Asp 4sn £ip lle AsR 5730931 QQ gt tpc fag cca ggg gac tit aat gac tac
gaa gaa ttg aaascac cta388 Leu Cyss#&gr Pro Gly Asp Phe Agn Asp Tyr Glu Glu Leu Lys His Leu
105110115120

Leu Glu Asn Gln His Thr Ile Asp val Thr Asp Ser Glu Met Asn Lys
450 455 460

Leu Phe Glu Arg val Arg Arg GIn Leu Arg Glu Asn Ala Glu Asp Gln
465 470 475 480

Gly Asn Gly Cys Phe Glu Ile Phe His GIn Cys Asp Asn Asn Cys Ile
485 490 495

Glu ser ITe Arg Asn Gly Thr Tyr Asp His Asn Ile Tyr Arg Asp Glu
500 505 510

Ala ITe Asn Asn Arg Ile Lys Ile Asn Pro val Thr Leu Thr Met Gly
515 520 525

Tyr Lys Asp Ile Ile teu Trp Ile Ser rhe Ser Met Ser Cys Phe val
530 535 540

Phe val Ala Leu Ile Leu Gly Phe val Leu Trp Ala Cys GlIn Asn Gly
545 550 555 560

Asn ITe Arg Cys Gln Ile Cys Ile

565
<210> 33
<211> 1728
<212> DNA
<213> 1nfluenza A virus
<220>
<221> (DS
<222>  (8)..(1720)
<223>
<400> 33
aaacaaa atg aac act caa atc atc gtc att cta gtc ctc gga ctg tog 49
Met Asn Thr GIn Ile Iie val Ile Leu val Leu Gly Leu Ser
1 5 10
atg gtg aga tCt gac aag att tgt ctc ggg cac cat gcc gta gca aat 97
met val Arg Ser Asp Lys Ile Cys Leu Gly His His Ala val Ala Asn
15 20 25 30
ggg aca aaa gtc¢ aac aca cta act gag aaa gga gtg gaa gtg gtc aat 145

Gly Thr Lys val Asn Thr Leu Thr Glu Lys Giy val Glu val val Asn
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ttg agc agt aca aac cac ttt gag aaa att caa atc atc ccc agg agt436 Leu Ser Ser Thr Asn His Phe Glu
Lys lle Gin lle lle Pro Arg Ser 125130135 tct tgg tcc aat cat gat gcc tca tca gga gta agc tct gca tgt
cca484 Ser Trp Ser Asn His Asp Ala Ser Ser Gly Val Ser Ser Ala Cys Pro 140145150 tac aat ggg agg
tcc tcc ttt ttt aga aat gtg gta tgg ctt atc gaa532 Tyr Asn Gly Arg Ser Ser Phe Phe Arg Asn Val val Trp
Leu lle Glu 155160165,Page 69 PF387 S?‘éﬁ%&tsérég[‘ dedC aat gea tag.cca aca ata aag agg agt tac aac
aat acc aac580 Lys Asn Asn Ala Tyr Pro Thr Ile Lys Arg Ser Tyr Asn Asn Thr Asn 170175180 caa gag
gat mctatma&ggg gggggggauma’catm ﬁga@g@a@z&a@mmlwmmmmaw lle L&&3rp Gly lle His

His PfG AR 8190105360'§CaHda tHy Ath 54y gﬁ}tagﬁaé”gat"é’éa acc act tat gtc tct gtc676
Ala Glu Gin Thr Lys Leu Tyr Gin Asn Pro Thr Thr Tyr val Ser val 205210215 ggg aca tca aca ctg aat

?f,? %% g{% it%%cg%%@ﬁaﬂ@écg(g: 1z gg/g %gqggggeg%sqgi@gg Ser IE€Pro Glu lle Ala

CcC aaa (ta aat gga cag a ggg aga gig gaattc ttt tgg aca att772 Pro Lys val Asn
Gly Gin Ser Gly Arg Val Glu Phe Phe Trp Thr lle 235240245 tta aag ccc aat gat gca att aat ttt gag agt

aat §§§ 446 thia203%u 9k £ ASh A3D Al IRSASHBrEBIA SR BT By Asn PR Ile 250255260

gct cca ga@ tat gca tac aaa att gis aag aag ggg gac tctogca atc868 Ala Pro Glu Tyr Ala Tyr Lys lle Val

Lys Lys Gly Asp Ser Ala lle 265270275280 atgq aaa agc gat ttg gaa tat ggt aac tgt ct aag tgt caa
acioL oV B4 SAPASIL eIy £l RS s hinsha CYA CaG GIR 295200255 coa 010 90t s

ata &&c tcc agc atg ccc ttc @86 aat ata cac cct964 Fib val Gly Ala lle Asni3ér Ser met Pro Phe His Asn

lle Hj r0, 300305310 g C t gg ttg 012 Leu Thr lle
BRI SR 1 B s oo

gac aaa gag ¢ca atg gga ttt aga tat tca gga ata aaa aca gac ggg 433
Asp Lys Glu Pro Met Gly Phe Arg Tgr Ser Gly Ile Lys ;hg Asp Gly
130 135 4

gca acc agt gcg tgt aag aga aca gtg tce tet tte tac tca gaa atg 481
Ala Thr Ser Ala Cys Lys Arg Thr val Ser Ser Phe Tyr Ser Glu Met
145 150 155

aaa tgg ctt tta tcc agc aag gat aac cag gtg ttc cca caa ctg aat 529
Lys Trp Leu Leu Ser Ser Lys Asp Asn Gln val pPhe Pro Glin Leu Asn
160 165 170

cag aca tac agg aac aac aga aaa gaa cca gcc cta att gtt tgg gga 577
GlIn Thr Tyr Arg Asn Asn Arg Lys Glu Pro Ala Leu ITe val Trp Gly
175 180 185 190

gta cat cat tca age tec ttg gat gag caa aat aag cta tat g?a gct 625
val His His Ser Ser Ser Leu Asp Glu gég Asn Lys Leu Tyr gog Ala
195

ggg aac aag Ctg ata aca gta gga agc tca aaa tac caa caa tcg tit 673
Gly Asn Lys Leu Ile Thr vail Giy ?ir Ser Lys Tyr Gln ggg Ser Phe
210 5

tca cca agt cca ggg gac agg ccc aaa gtg aat ggt cag gcc g?g agyg 721
Ser Pro Ser Pro Gly Asp Arg ggg Lys val Asn Gly S;E Ala Gly Arg
225

atc gac ttt cat tgg atg cta ttg gac cca g%g gat aca gtc act ttt 769
Iie Asp Phe His Trp Met Eeu Leu Asp Pro Gly égg Thr val Thr Phe
240 45

acc ttc aat ggt gca tic ata gec cca gat aga ¢goc acc Tttt cte cge 817
Thr Phe Asn Gly Ala Phe Ile Ala Pro Asp Arg Ala Thr Phe Leu Arg
255 260 265 270

tct aat gcc cca tcg gga gtt gag tac aat ggg aag tca Ctg gga ata 865
Ser Asn Ala Pro Ser Gly val Glu Tyr Asg Gly Lys Ser Leu ggg Ile
275 28

cag agt gat gca caa att gat gaa tca tgt gaa ggg gaa tge ttc tac 913
Gln Ser Asp Ala GIn Ile Asp Glu %gr Cys Glu Gly Glu gga phe Tyr
290 5

agt gga ggg aca ata aac agc cct ttg cca ttt caa aac atc gat agt 961
ser Gly Gly Thr Ile Asn Ser Pro Leu Pro Phe GIn Asn Ile Asp Ser
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315320325 ctt gca act ggg ctc agg aac gtc cct cag agg gag acg cgc agg cagl060 Leu Ala Thr Gly Leu
Arg Asn Val Pro Gin Arg Glu Thr Arg Arg Gin 330335340 aaa aga ggt cta ttt ggg gct ata gca ggt ttt ata
gaa ggg gga tgg1108 Lys Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle Glu Gly Gly Trp 345350355360
cag gga atg gta gac ggt tgg tat gga tac cat cat agc aac gag cagl156 Gin Gly Met val Asp Gly Trp Tyr
Gly Tyr His Hig,Ser Asn Glu Gin 36%”170037@351% §§%5g§§"§a§tl%ct gcy gac aaa gag tcc act caa aag gca
att gat1204 Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gin Lys Ala lle Asp 380385390 ggg atc acc
oL A de hdGadras2a8 Iy fle Toe Aga laggval ASR®er lle lle Asp Lys

aac
ﬁﬂagt%]%% éﬁf%%ﬁcgggo Yitt §59 4E8 dtt'gdd ady’ &a%@t 34t a5t ttbedagggg agg ata gag1300 Phe

Glu Thr Val Gly Lys Glu Phe Mn Asn Leu Glu Arg Arg lle Glu 410415420 aat ttg ai@{a?ag aaa atg gaa
gac %&ﬁ%&@ %@i‘%&gﬁ}g ﬁs‘gﬁ Astebyala/ LRt EUAA8p9SHly Phe Asp Val Trp Thr
e B T e T et g g g
ttt1396 Asn Ala Glu Leu Leu Val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe 445450455 cat gac tca

acc igabitaltic 8 0 453 PR Tl EEia ST AL AR VE Tys ASORu Tyr Asp Lys

Val Arg Leu Gin Leu 486465470 aag gat aat gétaag gaa ctg ggt aat3ggt tgt ttc gag ttc tac cat1492 Lys
Asp égtn Al Lésé thu L%thié )af:ﬁrgl Cys Phe Glu Phe Tyr His 475480485 aaa t%?c aat gaa tgt atg

goa 86k G eehariosh Oyt AsrAbrtuddysotibiddil Ser Val Arg Asn Gly Thr

Tyr Asp 490495507 €ac cca cag tat tca gddsgaa gca aga ctg aad&@a gag gaa ata agt1588 Tyr Pro Gin

Tyr GluAla, Ar sn Arg Glu.Glu 5 0.ggo.gtt aaat a tta atg gga gtt
o SR IS S e

g?g aaa Ctt aat aga tta att gaa aaa acc aac aca cag ttt gaa ctc 1249
Gly Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Thr Gln Phe Glu Leu
400 405 410

ata gac aat gag ttc act gaa gtg gag cag cag ata g%c aat gta ata 1297
ITe Asp Asn Glu Phe Thr GTu val Glu GIn GIn Ile Gly Asn val Ile
415 420 425 430

aac tgg aca agg gac tcc ttg act gag atc tgg tca tac aat gct gaa 1345
Asn Trp Thr Arg Asp Ser Leu Thr Glu 118 Trp Ser Tyr Asn Ala Glu
435 44 445

ctt c¢ta gta gca atg gaa aat cag cat aca att gac ¢tt gca gat tct 1393
Leu teu val Ala Met Glu Asn GIn His Thr ITe Asp Leu Ala Asp Ser
450 455 460

gaa atg aac aaa ctc tat gag aga gtg aga aga cag cta agg gag aat 1441
Glu Met Asn Lys Leu Tyr Glu Arg val Arg Arg Gin Leu Arg GTu Asn
. 465 470 475

gcc gag gag gat gga act g%a tgt ttt gag att ttc cac c¢ga tgt gac 1489
Ala Ggu Glu Asp Gly Thr Gly Cys phe Glu Ile Phe His Arg Cys Asp
480 485 490

gar caa tgt atg gag agc ata cga aat aat act tac aat cac act gaa 1537
Asp GIn Cys Met Glu Ser Ile Arg Asn Asn Thr Tyr Asn His Thr Glu
495 500 505 510

tat cga cag gaa gcc tta cag aat agg ata atg atc aat ccg gta aag 1585
Tyr arg Gin Glu Ala Leu Gin Asn Arg I;S Met Ile Asn Pro val Lys
515 5 525

ctt agt ggt ggg tac aaa gat gtg ata <ta tgg ttt agc tic ggg gca 1633
Leu Ser Gly G;% Tyr Lys Asp val I%e Leu Trp Phe Ser Phg Gly Ala
5 535 54

tca tgt gta atg ¢ttt cta gce¢ att get atg ggt ¢ttt att ttc atg tgt 1e81
Ser Cys val Met Leu Leu Ala ITe Ala Met Gly Leu ITe Phe Met Cys
545 550 555

gtg aaa aac ggg aat ctg cgg tgc act atc tgt ata taa tratttga 1728
val Lys Asn Gly Asn Leu Arg Cys Thr Ile Cys Ile
560 565 570

<210> 34
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Gly Val Lys Leu Glu Leu Met Gly Val Tyr GIn lle Leu Ser lle Tyr 525530535 tca aca gtg gca agt tcc cta
gca ctg gca atc atg ata gct ggt ctal684 Ser Thr Val Ala Ser Ser Leu Ala Leu Ala lle Met lle Ala Gly Leu
540545550 tct ttt tgg atg tgt tcc aat gga tca ttg cag tgc aga att tgc attl732 Ser Phe Trp Met Cys Ser
Asn Gly Ser Leu Gin Cys Arg lle Cys lle 555560565 taa atttatgagt tcagattgta gttaaaaaca cccttgtttc
tact17ﬁg><2%25 36 <211> 568 <212> PRTPE24 3> TfluénZa A virus <400> 36 Met Glu Arg lle Val Leu
Phe LewAlagte Val Ser Leu Val Lys Ser 151015 Asp GIn lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr
Glu &lddval 200880 2%sp THirllé Met Glu Lys Asn Val Thr Val Thr His Ala GIn Asp lle 354045 Leu Glu
Lys ThgddiS fisn Gly Lys Leu Cys Ser Leu Asn Gly Val Lys 505560 Pro Leu lle Leu Arg Asp Cys Ser
Val Ala Gly Trp Leu Leu Gly Asn 65707580 Pro met Cys Asp Glu Phe Leu Asn Val Pro Glu Trp Ser
Tyr g@'ﬂléls%@bg@@ulﬂﬁs WepRn Pro H%“A@}Sb?q_éﬂ C%Wy?qfrqgly/ﬂlsp Phe Asn Page 71
PF387 ST25.txt 10010%110 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe Glu
115120125 Lys lle Gin lle lle Pro Arg Ser Ser Trp Ser Asn Hjs Asp Ala Ser 130135140 Ser Gly Val Ser
Ser Af§ & IfﬁPT%SA%?3Eyft\rbege%jé’eg?fhé‘ﬁn@&%é/féoﬁgglﬁfA(?byAERrVal Val Trp Leu lle Glu Lys
Asn Asn Ala Tyr Pro Thr lle 165170175 Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu Leu lle Leu
Trp 180185190 Gly lle His His Pro Asn Asp Ala-Ala Gly Gin Thr Lys Leu Tyr Gin 195200205 Asn Pro
T R ARSIy T by T B AT B AT T s

Glu Thr val Glu Ile Thr Gly 1Te Asn Lys val %%s Thr Lys Gly Lys
50 55

Lys Ala val Asp Leu Gly Ser Cys Gly Ile Leu Gly Thr Ile ITe Gly
65 70 75 80

Pro Pro GIn Cys Asp Ser His Leu Lys Phe Lys Ala Asp Leu Ile Ile
85 90 95

Glu Arg Arg Asn Ser Ser Asp Ile Cys Tyr Pro Gly Lys pPhe Thr Asn
100 105 110

Glu Glu Ala Leu Arg GIn Ile ITe Arg Glu Ser Gly Gly Ile Asp Lys
115 120 125

Glu Pro Met Gly Phe Arg Tyr Ser Gly Ile Lys Thr Asp Gly Ala Thr
130 135 140

Ser Ala Cys Lys Arg Thr val Ser Ser Phe Tyr Ser Glu Met Lys Trp
145 150 155 160

Leu Leu Ser Ser Lys Asp Asn GIn val Phe Pro Gln Leu Asn Glin Thr
. 165 170 175

Tyr Arg Asn Asn Arg Lys Glu Pro Ala Leu ITe val Trp Gly val His
180 185 190

His Ser Ser Ser Leu Asp Glu GlIn Asn Lys Leu Tyr Gly Ala Gly Asn
195 200 205

Lys teu Ile Thr val Gly Ser Ser Lys Tyr GIn Gln Ser Phe Ser Pro
210 215 220

Ser Pro Gly Asp Arg Pro Lys val Asn Gly Gln Ala Gly Arg Ile Asp
225 230 235 240

Phe His Trp Met Leu Leu Asp Pro Gly Asp Thr val Thr pPhe Thr phe
245 250 255
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210215220 Ser lle Pro Glu lle Ala Thr Arg Pro Lys Val Asn Gly Gin Ser Gly 225230235240 Arg Val
Glu Phe Phe Trp Thr lle Leu Lys Pro Asn Asp Ala lle Asn 245250255 Phe Glu Ser Asn Gly Asn Phe lle
Ala Pro Glu Tyr Ala Tyr Lys lle 260265270 val Lys Lys Gly Asp Ser Ala lle Met Lys Ser Asp Leu Glu
Tyr Gly 275280285 Asn Cys Asn Ala Lys Cys Gin Thr Pro val Gly Ala lle Asn Ser Ser 290295300 Met
Pro Phe His Asn lle His Pro Leu Thr lle GIY GRf 3/ Pr&4fys 305310315320 Tyr val Lys Ser Asp Arg
Leu Val Leu Ala Thr Gly Leu Arg Asn val 325330335 Pro Gin Arg Glu Thr Arg Arg Gin Lys Arg Gly Leu
Phe Gly Al Ikl 340845350/ R Bly Rhp e Ghil GIJhEIYTepi@in Bly Mat Waih Asp Gly Trp Tyr
355360365 PF387°&T25.txt 370375380 ¢Ri Ser Thr Gin Lys AR He Asp Gly lle Thr Asn Lys Val Asn
Ser 385390395400 lle lle Asp Lys met Asn Thr Gin Phe Glu Thr val Gly Lys Glu Phe 405410415 Asn
Asn AEu B8 Atq Ay II@@IG%&SHl@@ 1§ Ly d-¥ysSeret Gt 3b0475436rGly Phe Leu Asp Val Trp
Thr Tyr Asn Aﬁa Glu Leu Leu Val Leu Met 435440445 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser
Asn Val Lys Asn Leu 450455460 Tyr Asp Lys val Arg Leu Gin Leu Lys Asp Asn Ala Lys Glu Leu Gly
4654‘?@42%@8?} ASH B°Ey8BhaSEITPhE Ty FHis Ly s At Reh Bl €4 Met Glu 485490495 Ser
val Arg Asn Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala 500505510 Arg Leu Asn Arg Glu Glu lle

Ser Val '—5_(1]7 Leu Glu Leu met GI¥ 515?205 5 Val T){r Gin lle Leu Ser l{e Tyr Ser Thr Val Ala Ser
Serg éilﬁ{ e Asn ser Pro Leu Pro Phe GlIn Asn I'le Asp Ser Trp Ala

310 315 320

val Gly Arg Cys Pro Arg Tyr Val Lys Gln Ser Ser Leu Pro Leu Ala
325 330 335

Leu Gly Met Lys Asn val Pro Glu Lys Ile His Thr Arg Gly Leu Phe
340 345 350

Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly Trp Glu Gly Leu Ile Asp
355 360 365

Gly Trp Tyr Gly pPhe Arg His Gln Asn Ala GIn Gly GIn Gly Thr Ala
370 375 380

Ala Asp Tyr Lys Ser Thr GIn Ala Ala Ile Asp Gin Ile Thr Gly Lys
385 380 395 400

Leu Asn Arg Leu Ile Glu Lys Thr Asn Thr Gln Phe Glu Leu Ile Asp
405 410 415

Asn Glu phe Thr Glu val Glu GlIn GIn Ile Gly Asn val Ile Asn Trp
420 425 430

Thr Arg Asp Ser Leu Thr Glu Ile Trp Ser Tyr Asn Ala Glu Leu Leu
435 440 445

val Ala Met Glu Asn GTn His Thr ITe Asp Leu Ala Asp Ser Glu Met
450 455 460

Asn Lys Leu Tyr Glu Arg val Arg Arg Gln Leu Arg Glu Asn Ala Glu
465 470 475 480

Glu Asp Gly Thr Gly Cys Phe Glu Ile Phe His Arg Cys Asp Asp Gln
485 490 495

Cys Met Glu Ser Ile Arg Asn Asn Thr Tyr Asn His Thr Glu Tyr Arg
500 505 510

Gin Glu Ala Leu GIn Asn Arg Ile Met Ile Asn Pro val Lys Leu Ser
515 520 525
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530535540 Leu Ala lle Met lle Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly 545550555560 Ser Leu
Gin Cys Arg lle Cys lle 565 <210> 37 <211> 1665 <212> DNA <213> Influenza A virus <220> <221> -
CDS <222> (1)..(1665) <223> <400> 37 atg gag aaa ata gtg ctt ctt ctt gca aca gtc agt ctt gtt aaa agt48
Met Glu Lys lle Val Leu Leu Leu Ala Thr Val Ser Leu Val Lys Ser 151015 gac cag att tgc att ggt tac cat
gca aac aac tcg aca gag cag gtt Asp Gin [IBFé§5 féBW-TYr His Ala Asn Asn Ser Thr Glu Gin val Page
73 96 PF387 ST25.txt 202530 gac aca ata atg gaa aag aat gtt act gtt aca cat gcc caa gac atald4 Asp
Thr Béxmet \GlykysyAshsyayahriVal Téw Fip AtaGhe Adh¢lec354045 B gas agg aca cac aac ggg aag
ctc tgc géégta aat gga gtg aagl@%sLeu Glu Arg Thr Hi Kon Gly Lys Leu Cys Asp Leu Asn Gly Val Lys
505560 cct ctg att ttg agg gat tgt agt gta gct gga tgg ctc ctc gga aac240 Pro Leu lle Leu Arg Asp Cys
Ser Matewwmeue@ee@ W@sr%sfdwssevcgt;@tg’bgt Yak Gaa tt/@btg t gtg ccg gaa tgg tct tac

ata gtg288 Pro met Cys AspS lu Phe lle Asn val Pro Glu Trp Ser Tyr lle val 859095 gag aag gcc agt

cca gcc aat gac ctc tgt tat cca ggg aat ttc aac336 Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro
Gly Agh Ph¥ A%h i%%lf@sg é”fa?&‘éacéjéa%@ aaa cac cta ttg agc aga ata aac cat ttt gag384 Asp
Tyr Glu Glu Leu Lys His Leu Leu Ser Arg lle Asn His Phe Glu 115120125

<210> 35

<211> 1779

<212> DNA

<213> Influenza A virus

<220>

<221> CDpsS

<222> (29)..(173%)
<223>

<400> 35

agcaaaagca ggggtctaat ctattaaa atg gag aga ata gtg ctt ttt ctt 52
mMetr GlIu Arg Ile val lLeu Phe Leu
1 5

gca ata gtc agt ctt gtc aaa agt gac cag att tgc atrt ggt tat cat 100
Ala Ile val Ser Leu val Lys Ser Asp Gln Ile g%s ITe Gly Tyr His
10 15

gca aat aac tcg aca gaa cag gti gac aca ata atg gag aag aat gtg 148
Ala Asn Asn Ser Thr Glu GIn val Asp Thr Ile Met Glu Lys Asn val
25 30 35 40

act gtc aca cat gecc caa gac ata Ctc gaa aag aca cac aac g?g aag 196
Thr val Thr His Ala Gin Asp Ile Leu Glu Lys Thr His Asn Gly Lys
45 50 55
ctc tgc agt cta aat gga gtg aag CCt Ctc atc ttg agg gat tgt agt 244
Leu Cys Ser Leu Asn Gly val Lys gro teu ITe Leu Arg Agp Cys Ser
60 5 7

gta gct gga tgg ctc ctt gga aat <c¢ atg tgt gac gag ttc Ctt aat 292
val Ala Gly Trp Leu Leu Gly Agn Pro Met Cys Asp g?u Phe Leu Asn
75 8 5

gtg cca gaa tgg tct tac ata gtg gag aag gac aat cca atc aac agc 340
val Pro Glu Trp Ser Tyr Ile val Glu Lys Asp Asn Pro Ile Asn Ser
90 g5 100

ctt Tgc tac cca ggg gac tit aat gac tac gaa gaa ttg aaa cac cia 388
teu Cys Tyr Pro Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu
105 110 115 120

ttg agc agt aca aac cac ttt gag aaa att caa atc atc ccc agg agt 436
Leu Ser Ser Thr Asn His Phe Glu Lys Ile GIn IT1e Ile Pro Arg Ser
125 130 135

TCct tgg tcc aat cat gat gec tca tca gga gta age tct gca tgt cca 484
Ser Trp Ser Asn His Asp Ala Ser Ser Gly val Ser Ser Ala Cys Pro
140 145 150

tac aat ggg agg tcc tcc ttt ttt aga aat gt% gta tgg ctt atc gaa 532
Tyr Asn Giy Arg Ser Ser Phe Phe Arg Asn val val Trp Leu Ile Glu
155 160 165
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aaa att cag atc atc ccc aaa agt tct tgg tcc aat cat gat gcc tca432 Lys lle Gin lle lle Pro Lys Ser Ser Trp
Ser Asn His Asp Ala Ser 130135140 tca ggg gta agc tca gca tgt cca tac ctt ggg aag tcc tcc ttt ttc480
Ser Gly val Ser Ser Ala Cys Pro Tyr Leu Gly Lys Ser Ser Phe Phe 145150155160 aga aat gtg gta tgg
ctt atc aaa aag aac agt aca tac cca aca ata528 Arg Asn val val Trp Leu lle Lys Lys Asn Ser Thr Tyr
Pro Thr lle 165170175 aag agg agc tac aaP B&f‘asc dacha gaa gat ctt ttg gta ctg tgg576 Lys Arg Ser
Tyr Agh Ase ThrArn GIRGluAsRd ey d-alh Y aldsedgtrr d8QLR5190 g d-afiseac cat Gghaat gat gcg gea
gag cag aca aag cttaatwadd24 1By lleeHiy Hisrgro eksmyksp lasdita Glu &n Thr Lys Leu Tyr Gin
195200265%ac cca acc acc tact4t tcc gtt gga aca tcathtth ctg aac cag aga672 Asn Pro Thr Thr Tyr lle
Ser Vah GlygThaSerThedeeu ASR1Gindg 030245220 tig gticegagaapia gehact agagsc aaa gta aac
999 i%@ agt mewwig{var@@mmé AIB/THGAEQEDW Ey&Wa{\mm@yA%gq Ser Gly 225230235240
aga gag ttc ttc tgg aca (%ta aag ccg aat gat gcc atc aat768 Arg lle Glu'Phe Phe Trp Thr lle Leu
Lys Bra Asn Asp Aleallealsnt2452502556 tictgagsagt aat gga aatdte ategcytca gaa @itfca tac aaa
atts 18 I ‘GRI Se"rrhAs%@I)’r%rT Yhé R ASE B ATk %Iéﬁy?’ﬂ/sg 260265270 gtc aag aaa ggg
gac tca aca att atg aaa agt gaa ttg gaa tat ggt864 val Lys Lys Gly Asp Ser Thr lle Met Lys Ser Glu Leu
Glu 798 Glga2 75280285 @ ﬁa aee 359 %a{ﬁcﬂ@a@fg F%? ag4 aac tca§t912 Asn Cys
Asn ¥ E3§ CYE GRLTHPASTMEl BY Ris e ASh S& 88 P ée;%%g 878725 txt 290295300 atg cca
ttc cac aac ata cac ccc ctc acc atc ggg gaa tgc ccc aaa960 Met Pro Phe His Asn lle His Pro Leu Thr

le GHGIEDREPEy SEDTON DT 160145 81en 15 B IROR R ot oo aga aa

r yakLys Ser"Asn Arg Leu Asn Ala 325330335
tta aag ccC¢ aat gat gca att aat ttt gag agt aat ggg aac ttc ata 820
Leu LYsS Pro Ash Asp Ala Ile Asn Phe Glu Ser Asn Gly Asn Phe Ile
250 255 260
gct cca gaa tat gca tac aaa att gtc aag aag ggg gac tct geca atce 868
Ala Pro Glu Tyr Ala Tyr Lys ITe val Lys Lys Gly Asp Ser Ala Ile
265 270 275 280
atg aaa agc gat ttg gaa tat ggt aac tgt aat gct aag tgt caa act 916
Met Lys Ser Asp Leu Glu Tyr Gly Asn Cys Asn Ala Lys Cys Gln Thr
285 290 295
cca gtg ggt gcg ata aac tcc age atg ccc ttc cac aat ata cac cct 964
Pro val Gly Ala Ile Asn Ser Ser Met Pro Phe His Asn Ile His Pro
300 305 310
ctc acc atc ggg gaa tge ccC aaa tac gta aaa tca gat agg ttg gtc 1012
Leu Thr Ile Giy Glu Cys Pro Lys Tyr val Lys Ser Asp Arg Leu val
315 320 325
Ctt gca act ggg ctc agg aac ¢gtc cct cag agg gag acg cge agg cag 1060
Leu Ala Thr Gly Leu Arg Asn val Pro GlIn Arg Glu Thr Arg Arg Gln
330 335 340
aaa aga ggt cta ttt ggg gct ata gca ggt ttt ata gaa ggg gga tgg 1108
Lys Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly Gly Trp
345 350 355 360
cag gga atg gta gac ggt tgg tat gga tac cat cat age aac gag cag 1156
Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gln
365 370 375
ggg agc ggg tat got gog gac aaa gag Toc act caa aag gca att gat 1204
Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gin Lys Ala Ile Asp
380 385 390
gug atc acc aat aag gtc aac tca atc att gac aaa atg aac act caa 1252
Gly Ile Thr Asn Lys val Asn Ser Ile Ile Asp Lys Met Asn Thr Gln
395 400 405
ttt gag acc gtt g%a aag gaa ttt aat aat ttg gag agg agg ata gag 1300
rhe Glu Thr val Gly Lys Glu Phe Asn Asn Leu Glu Arg Arg Ile Glu
410 415 420
aat'ttg aac aag a2aa atg gaa gac ggg ttt cta gat gtc tgg act tac 1348
Asn bLeu Asnh Lys Lys Met Glu Asp Gly Phe Leu Asp val Trp Thr Tyr
425 430 435 440
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cCt caa aga gag aga aga aga aaa aag aga gga cta ttt gga gct atal056 Pro Gin Arg Glu Arg Arg Arg
Lys Lys Arg Gly Leu Phe Gly Ala lle 340345350 gca ggt ttt ata gag gga gga tgg cag gga atg gta gatgt
tgg tat1104 Ala Gly Phe lle Glu Gly Gly Trp Gin Gly met val Asp Gy Trp Tyr 355360365 ggg tac cac
cat agc aat gag cag ggg agt gga tac gct gca gac caalls2 Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly
Tyr Ala Ala Asp Gin 370375380 gaa tcc act e aaffgci*dta gat gga gtc acc aat aag gtc aac tcg1200
Glu egf HcGiad ya-Aladde A &ely ¥a] HaaAsieLysaVahf s bert383300835400 atgsatt aac aaa atg
aac asr c&battﬁﬂ;ag-gmgu otgd defy get t61 248she Gl ASTE LYBMetyA4APT R Gin Phe Glu Ala Val Gly
Arg Glu Phe 40541041 Aat aac ttg gaa agg agg ata gag aat tta aac4z§§g aag atg gaa gacl1296 Asn
Asn tet Gilu Arg AracllgtGludesnd e tsniysghysanetdii Agp 4204243019ga ttatd gat gtc tgg act
tac ditSgleRRL ettt ‘é?t}cfd’ét@fﬂmeelggwéﬂbw&sﬁ BJaIATEbg% $YP AS¥ Ala Glu Leu Leu Val Leu
Met 435440445 gaa aat gag aga act cta gac ttt cat gac tca aat gtc aag aac ctt1392 Glu Asn Glu Arg
Thr Beo Asp Rht g Az SErrAsShoVad t v Asgoltetisd5016 R0 tac @ aert gtc cgat eta cag ctt agg gat

aat g3 &85 g@%cfd 3deiadd 'Tylr%sﬁé.é/s‘\%lﬂyg R Tkens ﬁ%@ RP§ A3 ABF Ala Lys Glu Leu Gly
465470475480 aat ggt tgt ttc gaa ttc tat cac aaa tgt gat aac gaa tgt atg gaal488 Asn Gly Cys Phe Glu

Phea??r A8 L GRCCRITA A%‘BltG"%GK: JVidg GRIFG 8B G495 atRt agCgga aégtat gac tac ccg
cag 7 t‘c’tcc@')@/éagg ag%cgﬁe yéeif'g\ga itfls%ggnvé y/‘ﬁ% %&B@gﬁﬁp% Eﬁsfﬁsﬁlyr Ser Glu Glu Ala
500505510 aga cta aac aga gag gaa ata agt gga gta aaa ttg gaa tca atg ggal584 Arg Leu Asn Arg Glu

Glu BESEESpHLeys Yoh 4 B4 62 G sSShatossi el o gt clica chfea aca go o

agt tegscta gcale3Z Thr Tys@in lle Leu Ser'Leu TgaSer Thr Val Ala Ser $gy Leu Ala 530535540 ctg
902 316 240 012,901 091 12 teL 11, 1o 1605 LeuAla le me val Ala Gly Leu Ser Leu g,
Gly val Lys Leu gég Leu Met Gly val ggg Gln Ile Leu Ser %ég Tyr

tea aca gtg gca agt tcc cta gca ctg gca atc atg ata got g%t cta 1684
Ser Thr val A?S Ser Ser Leu Ala Leu Ala Ile Met Ile Ala Gly Leu
54 545 550

tct ttt tgg atg tgt tcC aat gga tca ttg ¢ag tgc aga att tgc att 1732
Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gin Cys Arg Ile Cys Ile
555 560 565

taa atttatgagt tcagattgta gttaaaaaca cccttgttic tact 1779

<210> 36

<211> 568

<212> PRT

<213> Influenza A virus

<400> 36
met Glu Arg Ile val Leu Phe Leu Ala Ile val Ser Leu val Lys 3er
1 5 10 15 '

Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val
20 25 30

Asp Thr ITe Met Glu Lys Asn val Thr val Thr His Ala Gln Asp Ile
35 44 45

Leu Géu Lys Thr His Asn Gly Lys Leu Cys Ser geu Asn Gly val Lys
5 55 0

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp gTu Phe Leu Asn val ggo Glu Trp Ser Tyr Ile val
5 a5

Glu Lys Asp Asn Pro Ile Asn Ser Leu Cys Tyr Pro Gly Asp Phe Asn
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545550555 <210> 38 PF387 ST25.txt <211> 555 <212> PRT <213> Influenza A virus <400> 38 Met
Glu Lys lle val Leu Leu Leu Ala Thr Val Ser Leu Val Lys Ser 151015 Asp Gln lle Cys lle Gly Tyr His
Ala Asn Asn Ser Thr Glu GIn Val 202530 Asp Thr lle Met Glu Lys Asn Val Thr Val Thr His Ala GIn Asp
lle 354045 Leu Glu Arg Thr His Asn Gly Lys Leu Cys Asp Leu Asn Gly val Lys 505560 Pro Leu lle Leu
Arg Asp Cys Ser \{gl Ala Gly Trp Leu Le ﬁ?ﬁ%sﬁ%@?@?@% Prp, (et Cys Asp Glu Phe lle Asn Val Pro
Glu Trp Ser Tyr lle val 859095 Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100105110 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg lle Asn His Phe Glu 115120125 Lys lle Gin
lle 118%Brd Y_'ilsig?réér 15 8¢t AdA @%A@%Ié@e?i@gﬂgﬂé@ 8Lt GlPValSer ser Ala Cys Pro Tyr
Leu Gly Lys Ser Ser Phe Phe 145150155160 Arg Asn val Val Trp Leu lle Lys Lys Asn Ser Thr Tyr Pro
Thr lle 165170175 Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp 180185190 Gly
lle I—fiﬁﬂifég rng s% gspé&la%\?agﬁéﬁﬁ ?ﬁ? I-_I;yj/?"spLeﬁrTQgr |Lr’1%f9%p%(fg[@5 %gn Pro Thr Thr Tyr lle Ser
Val Gly Thr Ser Thr Leu Asn GIn Arg 210215220 Leu Val Pro Glu lle Ala Thr Arg Pro Lys Val Asn Gly
GIn Sef Gl 225230235200, Aaie Gl PRSP, TOR TRFYSLPULYS P A Asp Alalle Asn
24525255 Page 76 PF38Y58T25.txt 155 160

Arg Asn val val Trp Leu Ile Glu Lys Ash Asn Ala Tyr Pro Thr Ile
165 170 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gin
195 200 205

Asn Pro Thr Thr Tyr val ser val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

Ser Ile Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly Gln Ser Gly
225 230 235 240

Arg val Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Asp Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Ala Lys Cys Gln Thr Pro val Gly Ala ITe Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Asp Arg Leu val Leu Ala Thr Gly Leu Arg Asn val
325 330 335

Pro GIn Arg Glu Thr Arg Arg Gin Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe ITe Glu Gly Gly Trp GIn Gly Met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys
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Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys lle 260265270 val Lys Lys Gly Asp Ser
Thr lle Met Lys Ser Glu Leu Glu Tyr Gly 275280285 Asn Cys Asn Thr Lys Cys Gin Thr Pro met Gly Ala
lle Asn Ser Ser 290295300 Met Pro Phe His Asn lle His Pro Leu Thr lle Gly Glu Cys Pro Lys
305310315320 Tyr val Lys Ser Asn Arg Leu Val Lou Ala Thr Gly Leu Arg Asn Ala 325330335 Pro Gin
Arg Glu Atg Arg Arg Lys Lys Arg@ly Lou Phé%CIy Ma |l 840345350 Ala Gly Phe lle Glu Gly Gly Trp
Gin Gly Met val Asp Gly Trp Tyr 355360365 Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala
Asp Gin 370375380 Glu Ser. Thr Gin Lys Ala lle Asp Gly Val Thr ﬁsn Lys Val Asn Ser 385390395400
lle Ilgyg\sﬁelfyg}?ﬁe?kéﬁr’ﬁ@égn Phe & A% v F@F@%@U’éh‘é&‘ ﬁ(ﬁ@ Asn Asn Lou Glu Arg Arg
lle Glu Asn Lou Asn Lys Lys met Glu Asp 420425430 Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu
Leu Leu Val Leu Met 435440445 Glu-Asn,Gly Arg Thr | eu he His Asp Ser Asn Val Lys Asn Leu
4501?%4’6?%?‘%&6’ T_%ﬁélﬂg gugéngﬁguﬁggﬁ% ‘/liailn ng) L%ss é%?LSﬁQGly 465470475480 Asn
Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu 485490495 Ser val Lys Asn Gly Thr
TYr AR TR RrQ.GiA TR, e;(.g'li&'%ﬁhﬂé&@%@ﬁ%@ﬂgéyﬁ%@ﬁ@ $Iusilu lle Ser Gly val Lys Lou
Glu Ser met Gly 545520525 Page 77 PR387 5T25.txt Thr Tyr G#tlle Leu Ser Leu Tyr Ser Thr Val Ala
Ser Ser Leu Ala 530535540 Leu Ala lle Met Val Ala Gly Leu Ser Leu Trp 545550555

Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

Glu Asn GTu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu GlIn Leu Lys Asp Asn Ala tys Glu Leu Gly
465 470 475 480

Asn Gly Cys phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495

ser val Aarg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510

Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Leu Met Gly
515 520 525

val Tyr Gln Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Lteu Ala
530 535 540

tau Ala Ile Met Tle Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly
545 550 555 560

Ser Leu Gin Cys Arg Ile Cys Ile

565
<210> 37
<211> 1665
<212> DNA
<213> influenza A virus
<220>
<221> CDS
<222> (1)..(1665)
<223>
<400> 37
atg gag aaa ata gtg ctt ctt ctt gca aca gtc agt ctt gtt aaa agt 48
Met Glu Lys ITe val Leu Leu Leu Ala Thr val Ser teu val Lys Ser
1 5 10 15
gac cag att tgc att ggt tac cat gca aac aac tcg aca gag cag gtt 96

Asp Glin Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu GlIn val
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<210> 39 <211> 1707 <212> DNA <213> Influenza A virus <220> <221> CDS <222> (1)..(1707)
<223> <400> 39 atg gag aaa ata gtg ctt ctt ctt gca ata gtc agt ctt gtt aaa agt48 Met Glu Lys lle Val Leu
Leu Leu Ala lle Val Ser Leu val Lys Ser 151015 gat cag att tgc atc ggt tac cat gca aac aac tcg aca gag
cag gtt96 Asp GIn lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Glu Gin val 202530 gac aca ata atg gaa
aag aac gt act gtt,gca cat acc caa gac atgl##Asp Thrild met Gju Lys Asn Val Thr Val Thr His Thr
Gin Asp lle 354045 ctg gaa aag aaa cac aac ggg aag ctc tgc gat cta gat gga gtg aag192 Leu Glu Lys
Lys Biis Asa GBALYSd gaCyeAsp il alf A% GitvabEysBA5860 cehctRatelty aga gattyt agt gta gct gga
tgg ét’épc&:hégéigagﬁﬁo%\‘o 8u ﬁ%‘L&@‘A?@'"A p'CRSE Vg AL Ely i ﬂe% Leu Gly Asn 65707580
cca atg tgt gac gaa ttc atc aat gta ccc gaa tgg tct tac ata gtg288 Pro Met Cys Asp Glu Phe lle Asn Val

Pro Gld BA3* SEI9TFFHeC¥al 850099 g{% ﬁg Q%b:a ?ecatdcadda ;%t ’%%t%’tﬁac cca %A gat ttc aac336
Glu t;e/g g&ﬂSAe?gP?E lAliéll-IE\S?lS&hg eU ys Tyr fo f§/ é&p g i g@ %8 105110 gac tat gaa gaa ctg
aaa cac cta ttg agc aga ata aac cat ttt %ag384 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg lle Asn

HiS Bife £ 1151500 A b RAC A B2 RESeARChaPRTE 2ol aaa acc 40432 Lys lle Gin

lle llesPro Lys Ser Ser Trp 3er Asn His Glu Ala Sers130135140 tca ggg g8g agc tca gca tgt cca tac cag
0gg agg tcc tec ttt ttc480 Ser G%Val Ser Ser Ala Cg/s Pro 'I%[CGIQCG%aAr Ser Ser ? e Phe

145§5Q1553 67 agit ged o tg I8 aldan cad Ang Bltgia 19¢ COR atet ata528°Arg Asn Val Val
Trp Leu lle Lys Lys AsR5Gly Ala Tyr Pro Thr IR 95

gag aag goc agt cca goc aat gac ctc tgt tat cca g%g aat ttc aac 336
Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110
gac tat gaa gaa ctg aaa cac cta ttg agc aga ata aac cat ttt gag 384
Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn HWis Phe Glu
115 _ 120 125
aaa att cag atc atc ccc aaa agt tet tgg tce aat cat gat gec tca 432
Lys Ile GIn ITe Ile Pro Lys Ser Ser Trp Ser Asn His Asp Ala Ser
130 135 140
tca g?g gta agc tca gca tgt cca tac ¢ttt ggg aag tec tco tit ttc 480
Ser Gly val Ser Ser Ala Cys Pro Tyr Leu Gly Lys Ser Ser Phe Phe
145 150 155 160
aga aat gtg gta tgg ctt atc aaa aag aac agt aca tac cca aca ata 528
Arg Asn vVal val Trp Leu ITe Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 170 175
aag agg agc tac aat aat acc aac caa gaa gat ctt ttg gta ctg tgg 576
Lys Arg Ser Tyr Asn Asn Thr Asn GIn Glu Asp Leu Leu Val Leu Trp
180 : 185 190
g?g att cac cat cct aat gat gcg gca gag cag aca aag ctc tat caa 624
Gly Ile His His Pro Asn Asp Ala Ala Glu GIn Thr Lys Leu Tyr Gin
195 200 205
aac cca acc acc tac att tce gtt gga aca tca aca ctg aac cag aga 672
Asn Pro Thr Thr Tyr Ite Ser val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220
ttg gtt cca gaa ata gct act aga ccc aaa gta aac g%g caa agt g%a 720
Leu val Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly Gln Ser Gly
225 230 235 240
aga ata gag ttc tte tgg aca att tta aag ccg aat gat geo ate aat 768
Arg Ile Glu Phe Phe Trp Thr Ile Leu LYS Pro Asn Asp Ala Ile Asn
245 250 255
ttc gag agt aat gga aat ttc att gct cca gaa tat gca tac aaa att 816
Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270
gtc aag aaa g%g gac tca aca att atg aaa agt gaa ttg gaa tat ggt 864
val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285
aac tgc aac acc aag tgt caa act cca atg ggd gcg ata aac tct agt 912

Asn Cys Asn Thr Lys Cys Gin Thr Pro Met Gly Ala Ile Asn Ser Ser
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165170175 aag agg agc tac aat aat acc aat caa gaa gat ctt ttg gta ctg tgg576 Lys Arg Ser Tyr Asn Asn
Thr Asn Gin Glu Asp Leu Leu Val Leu Trp 180185190 Page 78 PF387 ST25.txt ggg att cac cat cct aat
gat gcg gca gag cag aca aag ctc tat caa624 Gly lle His His Pro Asn Asp Ala Ala Glu Gin Thr Lys Leu
Tyr Gin 195200205 aac cca acc acc tat att tcc gtt g%a aca tca aca cta aat cag aga672 Asn Pro Thr Thr
Tyr lle Seg¥al Gly Thr Ser Thr Iﬁg Asn GififFARg 216215290 ttg gta cca aaa ata gct act aga tcc aaa gta
aac ggg caa agt gga720 Leu val Pro Lys lle Ala Thr Arg Ser Lys Val Asn Gly Gin Ser Gly

225230286240 ageratg yadg tic tedgeracatartats @&@cﬁ@a&%gaﬂgﬂcﬂ‘e aag768 Arfbfhet Glu Phe Phe
Trp ¥hE IR PetEyEBré 2k ]?&ﬁ'l)bﬁa e ASH 2%2%@25% ttc Gy R0t 4P ggHaat ttc att get cca gaa tat
gca tac aaa att816 Phe Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Tyr Ala Tyr Lys lle 260265270 gtc

aag b ag géagéécaﬂ%gtéaagigt Hh 85%aa%a ?t b2 9aRLFIY g€ Gly AsHP®%r Ala lle met Lys
Ser Gl I_gegt? g?’us y?rGﬁgéﬁé%d%S aaac%% ggé a%cﬁcr aga tgﬁecuag ’:a?ct%@na%ia ggg gcg ata aac tct
agt912 Asn Cys Asn Thr Lys Cys Gin Thr Pro Met Gly Ala lle Asn Ser Ser 290295300 atg cca ttc cac

aac gfg c%ﬁcﬁggt@%%ﬁag:lgggoggﬁ S{%@c@%&%ﬂ%@%ﬂ{tﬁ%réﬂ%ﬁsﬁ%rﬁﬁg His Pt8*Ceu Thr lle Gly

Glu Cys Pro Lys 394810 ags tca aac aga tta gtc gggcg aca ggg ctc aga aat agc1008
Tyr Val Lé/s Ser Asn Arg Leu val Leu Ala Thr Gly Leu ArgaAsn Ser 325330335 cct aga gag aga

agg 462 4% 3ab 393 ¢a9 Q8Cahardc: SH1EEH REd G AlGGH A Are /g LySLYS Arg Gly Leu

Phe Gly Ala 18340345350 gca ggt téttéta gag gga gga tgg 88y gga atg gta gat ggt tgg tat1104 Ala Gly

Phe é'%Géchbs?'&If%é%ina%%gt V) 438 Gbt T4BaTYL 355A6QR65 400 dag cac catgge aat gag cag
ggg g%arotae:sg@ﬁgca@amm 375521;1 Gly ser Gly ";“%5 Ala Ala Asp GIn

gaa tcc act caa aag gca ata gat g?a gtc acc aatr aag gtc aac tcg 1200
Glu Ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

atc att aac aaa atg aac act cag ttt gag gcc gtt gga agg gaa ttt 1248
Ile ITe Asn Lys Met Asn Thr Gln Phe G13 Ala val Gly Arg Glu Phe
405 41 415

aat aac ttg gaa agg agg ata gag aat tta aac aag aag atg gaa gac 1296
Asn Asn Leu Glu Arg Arg Ile Glu Agn Leu AsSn LyS Lys Mgg Glu Asp
420 425 4

gga ttc cta gat gtc tgg act tac aat gcec gaa ctt ctg gttt ctc atg 1344
Gly phe Lgu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

gaa aat gag aga act <ta gac Tttt cat gac tca aat gtc aag aac ctt 1392
Glu Asn Glu Arg Thr teu Asp pPhe His Asp Ser Agg val Lys Asn Leu
450 455 4

tac gac aag gtc cga cta cag ctt agg gat aat gca aag gag ctg ggt 1440
Tyr Asp Lys val Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

aat ggt tgt ttc gaa ttc tat cac aaa tgt gat aac gaa tgt atg gaa 1488
Asn Gly Cys pPhe Glu Phe Tyr His Lys ng Asp Asn Glu Cys MSE Glu
485 4 4

agt gta aaa aac gga acg tat gac tac ccg cag tat tca gaa gaa gca 1536
ser val Lys Asn Gly Thr Tyr Asp Tyr Pro GIn Tyr Ser Glu Glu Ala
500 505 510

aga cta aac aga gag gaa ata agt g?a gta aaa ttg gaa tca atg gga 1584
Arg Leu Asn Arg Glu Glu Ite Ser Giy val Lys lLeu G;u Ser Met Gly
515 520 525

act tac caa ata ctg t¢a ¢tt tat tca aca gtg gcg agt tcc cta gca 1632
Thr Tyr GIn Ile Leu Ser Leu Tyr Ser Thr val A18 Ser Ser Leu Ala
530 535 54

ctg gca atc atg gta gct ggt cta tct tta tog 1665
Leu Ala Ile Met val Ala Gly Leu Ser Leu Trp
545 550 555

<210> 38
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Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys 370375380 gaa tcc act caa aag gca
ata gat gga gtc acc aat aag gtc aac tcg1200 Glu Ser Thr Gin Lys Ala lle Asp Gly val Thr Asn Lys Val
Asn Ser 385390395400 atc att gac aaa atg aac act cag ttt gag gca gtt gga agg gaa ttt1248 lle lle Asp
Lys Met Asn Thr Gin Phe Glu Ala Val Gly Arg Glu Phe 405410415 aat aac tta gaa agg aga ata gag aat
tta a%%zgg aag atg gaa gac1296 Asn Asnflf GGRI &gtAFg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420425430 gga ttc cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atgl344 Gly Phe Leu Asp Val Trp
Thr ¥yt &xsn RidlG@tnded Leurvsal Leu Met 435440445 gaa aat gag aga act cta gac ttt cat gac tca aat
gtc aggqac 41392 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu 450455460
Page 79 PF387 ST25.txt tac gac aag gtc cga cta caa ctt agg gat aat gca aag gag ctg ggt1440 Tyr Asp
Lys Y Al LéﬁGﬁh%%é%#@%éﬁ%ﬁ?Né‘@yé?ld’ péusely %ﬂ@ﬁ?ﬂ@ Bac ggt tgt ttc gag ttc tat
cac aaa tgt gat aat gaa tgt atg gaal488 Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys
Met Glu 485490495 agt gta aga aac gga acg tat gac tac ccg cag_tat tca %aa gaa gcal536 Ser Val Arg
AsnSK) Fh? 'IIQIEA%ST%HDI@ éiﬁﬁyﬁéﬁl’g@ﬁ‘u;’éﬂj N8 566508515 4o Bt 8hc aga gag gaa ata agt gga
gta aaa ttg gaa tca ata ggal584 Arg Leu Asn Arg Glu Glu lle Ser Gly Val Lys Leu Glu Ser lle Gly
515520525 act tac caa ata ctg tca att tat tca ac gcg agt.tcc cta gcal632 Thr Tyr Gin lle Leu Ser
lle TY75er Thyadal Ala Sér egr &l éﬁtj 5%5%@2%&9”3%%2& Sﬁd‘ g%gpgcftilgegt cta tct tta tgg atg tge tec
aat ggal680 Leu Ala lle Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly 545550555560 tcg tta

22 95, B0RAPGAR 1ALA0A B9) LU A0 RAGIE YU 865 van 1

Pro Leu ITe Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe ITe Asn val Pro Glu Trp Ser Tyr Ile val
85 90 95

Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His pPhe Glu
115 120 125

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asn His Asp Ala Ser
130 135 140

Ser Gly val Ser Ser Ala Cys Pro Tyr Leu Gly Lys Ser Ser Phe Phe
145 150 155 160

Arg Asn val val Trp Leu ITe Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 179 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr ITe Ser val Gly Thr Ser Thr Leu Asn Glin Arg
210 215 220

teu val Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly GlIn Ser Gly
225 230 235 240

Arg Ite Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ife Asn
245 250 255
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<210> 40 <211> 568 <212> PRT <213> Influenza A virus <400> 40 Met Glu Lys lle val Leu Leu Leu
Ala lle Val Ser Leu Val Lys Ser 151015 Asp Gin lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Glu Gin
Val 202530 Asp Thr lle Met Glu Lys Asn Val Thr Val Thr His Thr Gin Asp lle 354045 Leu Glu Lys Lys
His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys 505560 Pro Leu lle Leu Arg Asp Cys Ser val Ala
Gly Trp Leu Leu Gly Asn 65707580 Pro ME&f 88/ A& €iitPhe lle Asn Val Pro Glu Trp Ser Tyr lle Val
859095 Glu Lys Ala Ser Pro Ala Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn 100105110 Asp Tyr Glu
Glu Eka ys BisrLasnL€lySasArnHeIAsnHis Phe Glu 1$61201 25 rPR38Z 8T 25.1xt Lys lle Gin lle lle
Pro Lys Ser Ser T?B%er Asn His Glu Ala%8ér 130135140 Ser Gﬁ;\)/al Ser Ser Ala Cys Pro Tyr Gin Gly
Arg Ser Ser Phe Phe 145150155160 Arg Asn Val Val Trp Leu lle Lys Lys Asn Gly Ala Tyr Pro Thr lle
165¥201 %8s ggA@SéﬁWyﬁe:rsﬁ ‘ﬂ'sr% MBENLGT B Bldp %%% Eét W4l LelY Trp 180185190 Gly lle His
His Pro Asn Asp Ala Ala Glu Gin Thr Lys Leu Tyr Gin 195200205 Asn Pro Thr Thr Tyr lle Ser Val Gly
Thr Ser Thr Leu Asn Gin Arg 210215220 Leu Val Pro Lys lle Ala Thr Arg Ser Lys Val Asn Gly Gin Ser
Gly 2282%)323“5??4"0’“&@%&3(%Lg%eTb'hé’*T‘?p"”Fﬁr‘ﬂM@i@L%%r‘%ﬁ’As’?@J&ﬁFNa lle Asn 245250255 Phe
Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Tyr Ala Tyr Lys lle 260265270 Val Lys Lys Gly Asp Ser Ala

e ML £3 St G4 TG ZISTR20R ANCOR ABTEY Ly Sy Sin Thr Pro Met Gl Alale

310 320

Tyr val Lys Ser Asn Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ala
325 330 335

Pro GIn Arg Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ite Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu GlIn Gly Ser Gly Tyr Ala Ala Asp GlIn
370 375 380

Glu Ser Thr GlIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

Iie Ile Asn Lys Met Asn Thr ¢in Phe Glu Ala val Gly Arg Glu Phe
405 410 415

Asn Ash Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430

Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

GTu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu Glin Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 ' 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495

Ser val Lys Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Giu Glu Ala
500 505 510

Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Met Gly
515 520 525
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290295300 Met Pro Phe His Asn lle His Pro Leu Thr lle Gly Glu Cys Pro Lys 305310315320 Tyr val
Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser 325330335 Pro Gin Arg Glu Arg Arg Arg
Lys Lys Arg Gly Leu Phe Gly Ala lle 340345350 Ala Gly Phe lle Glu Gly Gly Trp Gin Gly met val Asp
Gly Trp Tyr 355360365 Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys 370375380
Glu Ser Thr Gin Lys Ala lle Asp Gly Val Th7&&A 3/ vab#isn Ser 385390395400 PF387 ST25.txt lle
lle Asp Lys Met Asn Thr Gin Phe Glu Ala Val Gly Arg Glu Phe 405410415 Asn Asn Leu Glu Arg Arg lle
Glu Alsn [go Asn [Lys Lysi Met GlauAsprd 20428430 GlysPheskeusAspl¥al Atp Thr Tyr Asn Ala Glu Leu
Leu Val P8d Met 435440445 Gla*&sn Glu Arg Thr Leu %Qp Phe His Asp Ser Asn Val Lys Asn Leu
450455460 Tyr Asp Lys val Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly 465470475480 Asn Gly
Cys B8R Phe ¥5k Mis! L@VE,EC?@ASEUA%"Ghﬁﬂcgﬂ\/Iet Glu 485490495 Ser Val Arg Asn Gly Thr Tyr
Asp Tyr Pro Gin Tyr Ser Glu &Iu Ala 500505510 Arg Leu Asn Arg Glu Glu lle Ser Gly Val Lys Leu Glu
Ser lle Gly 515520525 Thr Tyr Gin lle Leu Ser lle Tyr Ser Thr Val Ala Ser Ser Leu Ala 530535540 Leu
Ala I‘ﬁ%ﬁét v%?@;a Gly Leu Ser Leu Trp Met Cys Ser Asn Gly 545550555560 Ser Leu Gin Cys Arg lle

Cys 3215%5 040> 41 <211> 1741 <212> DNA <213> Influenza A virus
<213> 1Influenza A virus

<220>
<221> (DS
<222> (1)..(1707)
<223>
<400> 39
atg gag aaa ata gtg ctt ctt ctt gca ata gtc agt ctt gtt aaa agt 48
Met Glu Lys Ile val Leu Leu Leu Ala Ile val Ser bLeu val Lys Ser
1 5 10 15
gat cag att tgc atc ggt tac cat gca aac aac tcg aca gag cag gtt 96
Asp Gln Ile Cys ITe Gly Tyr His Ala Asn Asn Ser Thr Glu Glin val
20 25 30

gac aca ata atg gaa aag aac gtt act gtt aca cat acc caa gac ata 144
Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Thr GIn Asp Ile

35 40 45

ctg gaa aag aaa cac aac ggg aag ctc tgce gat cta gat gga gtg aag 192
Leu Glu Lys Lys His Asn Gly Lys Leu Cys Asp Leu Asp Gly val Lys
50 55 60

cCct cta att ttg aga gat tgt agt gta gct gga tgg ctc cic g?a aac 240
Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn

65 70 75 80

cca atg tgt gac gaa ttc atc aat gta ccc gaa tgg tct tac ata gt 288
Pro Met Cys Asp Glu Phe Ile Asn val Pro Glu Trp Ser Tyr Ile va

85 90 a5
gag aag gcc agt cca gca aat ggt ¢tc tgt tac cca gga gat ttc aac 336
Glu Lys Ala Ser Pro Ala Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110
gac tat gaa gaa (tg aaa cac cta ttg agc aga ata aac cat ttt gag 384
Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125
aaa att cag at¢ atc ccc aaa agt tct tgg tcc aat cat gaa goc teg 432
Lys Ite Gln Ile Ile Pro Lys Ser Ser Trp Ser Asn His Glu Ala Ser
130 135 140

tca ggg gtg agc tca gca tgt cca tac cag ggg agg tcc tcc tit ttc 480
Ser Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Arg Ser Ser pPhe pPhe

145 150 155 160

aga aat gtg gta tgg ctc atc aaa aag aac ggt gca tac cca aca ata 528
Arg Asn val val Trp Leu Ile Lys Lys Asn Gly Ala Tyr Pro Thr Ile

165 170 175
aag agg agc tac aat aat acc aat caa gaa gat ctt ttg gta ctg tgg 576
Lys Arg ser Tgs Asn Asn Thr Asn ng Glu Asp Leu Leu val Leu Trp
i 185 190
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<220> <221> CDS <222> (9)..(1715) <223> <400> 41 ctgtcaaa atg gag aaa ata gtg ctt ctt ttt gca ata
gtc agt ctt gtt50 Met Glu Lys lle Val Leu Leu Phe Ala lle Val Ser Leu Val 1510 aaa agt gat cag att tgc
att ggt tac cat gca aac aac tcg aca gag98 Lys Ser Asp Gin lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr
Glu 15202530 cag gtt gac aca ata atg gaa aag aac gtt act gtt aca cat gcc caal46 Gin val Asp Thr lle
Met Glu Lys Asn Val Thr Val Thr His Ala GTi854645> PR$87 ST25.txt gac ata ctg gaa aag aca cac aat
099 g sl tac gatatacdat 902134 AsB llR-heshbplddeys dhrablis Ash Gl lkys Leu CysAsp Leu Asp Gly
505%80 g@%ﬁxﬁda"aﬂ tgragamatgtdgt Gl getygatggysicteteZn2 \@lrLys Pro Leu lle Leu Arg
Asp Cys Ser PAla Gly Trp Leu Led¥57075 gga aac cca tgt gac gaa ttc atc aat gtg ccg gaa tgg
tct tacroR LalyaAsmProtnet2ys#aspdatu @[fae dleaAstevatProwluarpcsSerabyr 8085%Yata gtg gag aag
gcc Aab ?%gﬁf‘ﬁaf@”ad’ ¥tc et ?c‘é@‘éyg@ YaT3385Rs v?lg SSI%PEyéSAIe@&#\Pﬁ*o val Asn Asp Leu Cys Tyr
Pro Gly ASp 95100105110 ttc aat gac tat gaa gaa ttg aaa cac cta ttg agc aga ata aac cat386 Phe Asn
Asp Tyg Gha GlcaLeaaLzsaﬂEE:Le@mealgSetmnge Asa His 1460 202289t gag aaa att4ag atc atc ccc

aaa 5o 8l tec Gt &Fg’%@gﬁ‘ "Pﬁ‘é%ﬁ?[ylsyﬁeg%] fiEMNE PrF19s8ErSdr Trp Ser Ser His Glu
130135140 gcc tca ttg ggg gtg agc tca gca tgt cca tac cag gga aag tcc tcc482 Ala Ser Leu Gly Val Ser

Ser At TYF GIFECIyasy8 Ser Sertta5389 15BItR 2 83k 46 4§ DRAMY ctt afé8 t
afgﬁd“@ﬁ%ﬁh%%%ﬁr Ay aﬁLngné)@ RLO AsH 29 A%@%‘ﬁ{?gc atCdaa aag aac ag

rg Asn va e LyS Lys Asn S€fs yr Pro 160165170 aca ata
aag agg agc tac aat aat acc aac caa gaa gat ctt ttg gta578
ttC gag agt aat gga aat ttc att gct cca gaa tat gca tac aaa att 816
Phe Glu Sear Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270
giC¢ aag aaa ggg gac tca gca att atg aaa agt gaa ttg gaa tat ggt 864
val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285
aac tgc aac acc aag tgt caa act cca atg 9gg gcg ata aac tct agr 912
Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300
atg cca tIc cac aac ata cac cct ctc acc atc ggg gaa tge ccc aaa 960
Met Pro Phe His Asn Ite His Pro Leu Thr ITe Gly Glu Cys Pro Lys
305 310 315 320
tat gtg aaa tca aac aga tta gtc ctt gcg aca ggg ctc aga aat agce 1008
Tyr val Lys Ser Asn Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335
cct caa aga gag aga agg aga aaa aag aga gga ctg ttt gga gct ata 1056
Pro Gln Arg Glu Arg Arg Arg Lys LYs Arg Gly Leu Phe Gly Ala Ile
340 345 350
gca g?t Tttt ata gag gga gga tgg cag gga atg gta gat ggt tgg tat 1104
Ala Gly phe Ile Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr
355 360 365
ggg tac cac cat agc aat gag cag ggg agt gga tac gct gca gac aaa 1152
Gly Tyr His His Ser Asn Glu GlIn Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380
gaa tcc act caa aag gca ata gat gga gtc acc aat aag gtc aac tcg 1200
Glu Ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400
atc att gac aaa atg aac act cag ttt gag gca gtt gga agg gaa ttt 1248
Ite Ile Asp Lys Met Asn Thr GIn Phe Glu Ala val Gly Arg Glu Phe
405 410 415
aat aac tta gaa agg aga ata gag aat tta aac aag aag atg gaa gac 1296
Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430
gga ttc cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg 1344
Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445
gaa aat gag aga act cta gac ttt cat gac tca aat gtc aag aac ctt 1392
GTu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Agg val Lys Asn Leu
450 455 4
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Thr lle Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu Leu val 175180185190 ctg tgg ggg att cac
cat cct aat gat gcg gca gag cag aca aag ctc626 Leu Trp Gly lle His His Pro Asn Asp Ala Ala Glu Gin
Thr Lys Leu 195200205 tat caa aac cca acc acc tat att tcc gtt ggg aca tct aca cta aac674 Tyr Gin Asn
Pro Thr Thr Tyr lle Ser val Gly Thr Ser Thr Leu Asn 210215220 cag aga ttg gta cca aga ata gct act
aga tcc aaa gta aac ggg caa722 Gin Arg LBIA¥4l PFé°Afg Hle Ala Thr Arg Ser Lys Val Asn Gly Gin
22523023823k gJgragecata sac i e tggeacaAlt e agenced Palagat 85a,A0 Ser GlyeArg Met Glu Phe
PheTISfE) Thp lleyBevrllysRrd Ass Ksp Mar?40245 250 atdady siccdaglagt @l gga aat tte att gct cca gaa
tat g¢&’tac818 lle Asn Phe &Il Ser Asn Gly Asn PR lle Ala Pro Glu Tyr A Tyr 255260265270 aaa att
gtc aag gugrgacdogagcatatiaty aaa agh gegctigagaad66ghysdig \salgl yad ys Gly4&sp Ser Thr lle Met
Lys &&f aGﬁﬁL‘éXPGﬂbezﬁggSmQ’ Y&t bt dae t%?é@&c&séaﬁﬁt‘éésa gc@&‘atg ggg gcg ata aac914
Tyr Gly Asn Cys Asn T?Hr Lys Cys Gin Thr Pro met Gly Ala lle Asn 290295300 tct agc atg cca ttc cac
aat atetcatacetastcaacc @de tge962Set@er et ProtRheghlis #esn dleaHis P Beu Thr lle Gly Glu
Cys R53703169 F@?-OgS?}gT e écc dad ¥at 6§ B 1Y ’éa%ﬁg%iﬁa%fb &lfgcg act ggg ctc agal010
Pro Lys Tyr val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg 320325330 aat gé;é:;ct caa aga gag
aga aba 448 84 e #tt Wfa g9889A3NSér Fid GHA Arg GRAAIGArg ArePB§s Lys Arg Gly
Leu ?&i Lf/ @3@3%%%?‘5 é‘ict%?a %?S%f tt\{aiaLéggLéaﬁa%a%g% gﬁg gGggg atg gta gat ggt1106 Ala lle
Ala Gly Phe lle Glu Gly Gly Trp GIn Gal% met val Asp Gly 355360365 tgg tat ggg tac cac cat agc aac
r
Y

9 Fhb §g§ oML LIS Ty raal 197 SRS SEEASLIBEIn OIy'SHA Gly Tyr Ala Al

ga
370375388pgac aaa gaa tcc actyzza aag gca ata gat ggagtc acc aat aa.g..gtC1202

ctg gca atc atg gta gct ggt cta tct tta tgg atg tgc tcc aat gga 1680
teu Ala ITe Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Ash Gly
545 550 555 560
tcg tta caa tgc aga att tgc att taa 1707

Ser Leu GIn Cys Arg Ile Cys Ile
565

<210> 40

<211> 568

<212> PRT

<213> Influenza A virus
<400> 40

Met Glu Lys Ile val Leu Leu teu Ala Ile val Ser Leuy val Lys Ser
1 5 10 15

Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val

Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Thr GIn Asp Ile
35 40 45

Leu Ggu Lys Lys His Asn Gly Lys Leu Cys Asp %Su Asp Gly val Lys
5 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn val Pro Glu Trp Ser Tyr Ile val
85 90 95

Glu Lys Ala Ser Pro Ala Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125
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Asp Lys Glu Ser Thr Gin Lys Ala lle Asp Gly Val Thr Asn Lys VaT 385390395 aac tcg att att gac aaa
atg aac act cag ttt gag gcc gtt gga agg1250 Asn Ser lle lle Asp Lys Met Asn Thr Gin Phe Glu Ala Val
Gly Arg 400405410 gaa ttt aac aac tta gaa agg aga ata gag aat tta aac aag aag atg1298 Glu Phe Asn
Asn Leu Glu Arg Arg lle Glu ASn Leu ASn Lys Lys Met 415420425430 gaa gac ggg ttc cta gat gtc tgg
act tat aat gct gaa ctt cta gtt1346 Glu Asp GfyPhéTeu ®Sp Val Trp Thr Tyr Asn Ala Glu Leu Leu val
435440445 Cle1atg gaaraaceyagigdaact ela-gaettkeat gac e agl gtg1aagd 394 Leu Met Glu Asn Glu
Arg Thr Lel® Asp Phe His Asp S&sAsn Val Lys 4504551480 aac ctt tac gac aag gtc cga cta cag ctt agg
gat aat gca aag gagl442 Asn Leu Tyr Asp Lys Val Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu

465404 8% Clgrg gt eacggt Aghticygagrisc tat catmad jghgat aat gaa tgkkd4PPleu Gly Asn Gly Cys Phe
Glu Phe Tyr His Lys Cys A3g%sn Glu Cys 480483490 atg gaa agt gta ag&@ac gga acg tat gac tac ccg
cag tat tca gaal538 Met Glu Ser Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu 495500505510
gaa gca aga otalagalagagagigad atayagt ggasgta @aa Atrgaartcatb86:Giti Ala Arg Leu Lys Arg Glu
Glu lle Ser Gly Val Lys'feu Glu Ser 5155205%2(]&@ gga att tac caa ata’ttg tca att tat tct aca gtg gcg
agc tccl634 lle Gly lle Tyr Gin lle Leu Ser lle Tyr Ser Thr Val Ala Ser Ser 530535540 cta gca ctg gca
atc tysgtargchegtToth tentasiygraigAge et 68 Lasp Algd diglgdle raet &l Ala Gly Leu Ser Leu Trp
Met Cys Ser 5455%% 55 aat ggg tcg tta 2 tgc aga att tgc att t&goatttgtgagt tcagattgtal735 Asn Gly
Ser Leu Gin Cys Arg lle Cys lle 560565 gttaaal741 <210> 42 PP387 ST25.txt <211> 568 <212> PRT

<215 Mnfilrigi ARUBTe2088 AZP Ala ATa Glu GIn Thr Lys Leu Tyr GIn

Asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr Leu Asn Glin Arg
210 215 220

Leu val Pro Lys Ile Ala Thr Arg Ser Lys val Asn Gly GlIn Ser Gly
225 230 235 240

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe ITe Ala Pro GTu Tyr Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys GIn Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn ITe His Pro Leu Thr ITe Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Asn Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro GIn Arg Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Ala Ile

340 345

w

Ala Gly Phe Ile Glu Gly Gly Trp GIn Gly Met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser aAsn Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr Gln Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400
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Met Glu Lys lle val Leu Leu Phe Ala lle val Ser Leu Val Lys Ser 151015 Asp Gin lle Cys lle Gly Tyr His
Ala Asn Asn Ser Thr Glu GIn val 202530 Asp Thr lle Met Glu Lys Asn val Thr Val Thr His Ala Gin Asp
lle 354045 Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly val Lys 505560 Pro Leu lle Leu
Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn 65707580 Pro Met Cys Asp Glu Phe lle Asn Val Pro
Glu Trp Ser Tyr lle val 859095 Glu Lys Ala’A3#PFda?altAEn Asp Leu Cys Tyr Pro Gly Asp Phe Asn
1001021 10ASB TYY Shke@ludethy s isdrudru Ser MY Ite AsirgligiBhenelu 115120125 Lys lle Gin
lle lle Pro Lys Ser Ser4p Ser Ser His Glu Ald18er 130135140 Leu &ly Val Ser Ser Ala Cys Pro Tyr
Gin Gly Lys Ser Ser Phe Phe 145150155160 Arg Asn val Val Trp Leu lle Lys Lys Asn Ser Thr Tyr Pro
Thr Uel65L7047 s Lysaeg Ger TVe Adn Ash ThiuAsmQipsGly Aspt atilewspal Leu Trp 180185190 Gly
lle His His Pro Asfisp Ala Ala Glu Gin TAF Lys Leu Tyr GIn 195390205 Asn Pro Thr Thr Tyr lle Ser
Val Gly Thr Ser Thr Leu Asn Gin Arg 210215220 Leu Val Pro Arg lle Ala Thr Arg Ser Lys val Asn Gly
Gin S&y Ghe 225p 36238210 ApgTinet GIu e Phe dinp Téw lleterLyseRréggsn Asp Ala lle Asn
245250255 PAg 85 PF387 5T25.64%he Glu Ser Asn Gly#snh Phe lle Ala Pro Glu Tyr Ala Tyr Lys lle
260265270 Val Lys Lys Gly Asp Ser Thr lle Met Lys Ser Glu Leu Glu Tyr Gly 275280285 Asn Cys Asn
Thr Gy8 02323 Giry W@F@Né?@@?@ld’% Ash S8 SeF 2%%29’5%095’5 Asn Leu

Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

Asn Gly Cys Phe Giu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495

Ser val Arg Asn Gly Thr Tyr Asp Tyr Pro GIn Tyr Ser Glu Glu Ala
500 505 510

Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ite Gly
515 520 525

Thr Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala
530 535 540

Leu Ala ITe Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
545 550 555 560

Ser Leu GIn Cys Arg Ile Cys Ile

<210> 41

<211> 1741

<212> DNA

<213> Influenza A virus

<220>

<221> CDS

<222> (9)..(1715)
<223>

<400> 41

ctgtcaaa atg gag aaa ata gtg ctt ctt ttt gca ata gtc agt ctt gttt 50
Met Glu Lys Ile val Leu Leu Phe Ala Ile val Ser Leu val
1 5

aaa agt gat cag att tgc att ggt tac cat gca aac aac tcg aca gag 98
Lys Ser Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu
15 20 25 30
cag gtt gac aca ata atg gaa aag aac gtt act gtt aca cat gcc caa 146
Gin val Asp Thr 1le Met Glu Lys Asn Vgﬁ Thr val Thr His Ala GIn

35 4
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Met Pro Phe His Asn lle His Pro Leu Thr lle Gly Glu Cys Pro Lys 305310315320 Tyr val Lys Ser Asn
Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser 325330335 Pro Gin Arg Glu Arg Arg Arg Lys Lys Arg Gly
Leu Phe Gly Ala lle 340345350 Ala Gly Phe lle Glu Gly Gly Trp GIn Gly met Val Asp Gly Trp Tyr
355360365 Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys 370375380 Glu Ser Thr

Gin Lys Ala lle, Asp Gly val Thr Asn Lys val. ézg 90395400 lle. lle Asp Lys Mgt Asn Thr Gin
R o AT G A R TR ) i AT
Met Glu Asp 4204%5430 Gly Phe Leu Aspval Trp Thr Tyr Asn Af Glu Leu Leu Val Leu Met

43544 4&?&4%@@&5%%?5436g%&@sg%%&%r%ﬂt | Lys Asp Leu 450455460 Tyr Asp
Lys val ArgsLetoGial el AngeAsprisnsAlaty séiumaduably d6b4#Hp47B480:Asn Gly Cys Phe Glu Phe
Tyr His Lys C§& Asp Asn Glu Cys m& Glu 485490495 Ser &%al Arg Asn Gly Thr Tyr Asp Tyr Pro Gin

Tyr g65 Glt GleaAlR §0QR0934 0A60 HauU Ays e Ghg Glyllgaaet falyval kys Leu Ghaser lle Gly
515520525 Page 86t Ri¥S8Ys8TIhLtehRe Iyr Gin Ne LerSdrteTyr Ser Thr Val Ala Ser Ser Leu Ala

530535539 Leu Ala'lle met val &fa Gly Leu Ser Leu Trp’Met Cys Ser Asn Gly 545550555560 Ser Leu

Gin g5 4tg ladyadleybbasR 102a43t€2dde JA04 @ kx DNA s&d Iydnuenza A R8s
ITe val Glu Lys Ala Asn Pro Val Asn Asp Leu Cys Tyr Pro Gly Asp

95 100 103 110

ttc aat gac tat gaa gaa ttg aaa cac cta ttg agc aga ata aac cat 386
Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His
115 120 125

ttt gag aaa att cag atc atc ccc aaa agrt et tgg toc agt cat gaa 434
Phe Glu Lys Ile Gln ITe Ile Pro Lys Ser Ser Trp Ser Ser His Glu
130 135 140

gcc tca ttg ggg gtg agc tca gca tgt cca tac cag gga aag tcc tec 482
Ala Ser Leu Gly val Ser Ser Ala Cys Pro Tyr Gin Gly Lys Ser Ser
145 150 155

ttt ttc aga aat gtg gta tgg ctt atc aaa aag aac agt aca tac cca 530
Phe phe Arg Asn val val Trp Leu ITle Lys Lys Asn Ser Thr Tyr Pro
160 165 170

aca ata aag agg agc tac aat aat acc aac caa gaa gat ctt ttg gta 578
Thr ITe Lys Arg Ser Tyr Asn Ash Thr Asn GlIn Glu Asp Leu Leu val
i75 180 185 190

ctg tgg ggg att cac c¢at cct aat gat gcg gca gag cag aca aag ctce 626
Leu Trp Gly Ile His His Pro Asn Asp égg Ala Glu GIn Thr Lys Leu
195 205

tat caa aac €ca acc acc tat att tec gtt ggg aca tct aca cta aac 674
Tyr G1ln Asn Pro Thr Thr Tyr Ile Ser val Giy Thr Ser Thr teu Asn
210 215 220

cag aga ttg gta cca aga ata gct act aga tcc aaa gta aac ggg caa 722
Gln Arg Leu val Pro Arg Ile éég Thr Arg Ser Lys V§1 Asn Gly Gln
225 235

agt gga agg atg gag ttc ttc tgg aca att tta aaa ccg aat gat gca 770
Ser Gly Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala
240 245 250

atc aac ttc gag agt aat gga aat ttc att gCt cca gaa tat gca tac 818
ITe Asn Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr
255 : 260 265 270

aaa att gtc aag aaa ggg gac tca aca att atg aaa agt gaa ttg gaa 866
Lys Ile val Lys Lys Gly Asp Ser Thr ITS Met Lys Ser Glu Leu Glu
275 28 285

tat ggt aac tgc aac acc aag tgt caa act cca atg g?g gcg ata aac 914
Tyr Gly Asn Cys Asn Thr Lys Cys g;n Thr Pro Met Gly Ala 1le Asn
290 3 300

Ser Ser Met Pro Phe His Asn Ile His Pro Leu Thr Ile
305 310 315

tct age atg cca tic cac aat ata cac cct ctc acc atc g%g gaa tgc 962
Gly
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<220><221> CDS <222> (1)..(1704) <223> <400> 43 atg gag aaa ata gtg ctt ctt ctt gca ata gtc agt ctt
gtt aaa agt48 Met Glu Lys lle val Leu Leu Leu Ala lle val Ser Leu val Lys Ser 151015 gat cag att tgc att
ggt tac cat gca aac aac tcg aca gag cag gtt96 Asp Gin lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Glu

Gin val 202530 gac aca ata atg gaa aag aac

Glu Lys 450 Yal

cta galuga-0ty, A

b

Thr V§| Thr His Ala

AR

in

r

il

c ac

tt aca cat gcc caa gac atal44 Asp Tim lle Met

Fap

a, C aacC
géfg &%%ﬁsp G

%aag ctc tgc gat
y Val Lys 505560 cct

cta att tta3a@a gat tgt agt gta gcBga tgg ctc ctc ggg a@3240 Pro Leu lle Leu Arg Asp Cys Ser Val Ala

Gly Trp Leje Ley Gl AS
Pro Met €ys Asp Glu R

i

7280 £62 alg tghgag,
%é%alg@r@%lu_%pégr

a/%gtgc G aaL0G £
ny K Wale85988

(gggaa tgg lettac ata gtg288

gag aag gcc aat cca tcc aat

gac & tgt tac cca ggg aat #aac336 Glu Lys Ala343n Pro Ser Asn Asp Beti Cys Tyr Pro Gly Asn Phe
Asn J0013314L:086+a¢ 22 SRS AR SRE €tR tehgIsRIa@fagRACHAL Bhgaa3B84 fysp Tyr Glu Glu
LeuAls Hig Lela Lely StreAld dles Asrs HisPhieTGiu AT F20128tasalan sad &tc atc ccc aaa agt tct tgg tcc
gat cat gaa gcc tca4323ls_§/s lle Gin lle lle Pro E% Ser Ser Trp Ser As3p6I5-Iis Glu Ala Ser 130135140 tca

Gly Afg Se¥

999 ¢ig 3@@&?3

P

geatgtecadac agg gga agg teadcegdit ted

P mﬁm%&mg%g&ém Bty g?t%’"%%%bt

ata528 Arg Asn Val val Trp Leu lle Lys Lys"Asn Ser Ala Tyr Pr

ST2baxt @@y
Asp

agT maaaaaaacgm@%:aag

Lys GTu Sér Thr Gln Lys

aac tcg
Asn Ser
400

gaa Tttt
Glu Phe
415

gaa gac
Glu Asp

ctc atg
Leu Met

aac ctt
Asn Leu

ctg ggt
Leu Gly

480
atg gaa
Met Glu
495
gaa gca
Glu Ala

ata gga
Ile Gly

cta gca
Leu Ala

aat g?g
Asn Gly
560

gttaaa

385

att
Ile

aac
Asn

agd

gaa
Glu

tac
Tyr
4565

dac
Asnh

agt
Ser

aga
Arg

art
Ile

ctg
Leu
545

teg
ser

<210> 42

att
Ile

aac
Ash

tte
Phe

aac
Asn
450

gac
Asp

&y

gta
val

cta
tLeu

tac
Tyr
530

gca
Ala

tta
Leu

gac
Asp

tta
Leu

cta
Leu
435

gag
Glu

aag
LyS

tgt
cys

aga
Arg

add
Lys
515

caa
Gln

ate
Ile

caa
GIn

aaa
LYsS

gaa
Glu
420

gat
ASp

aga
Arg

gtc
val

ttcC
Phe

aac
Asn
500

aga
Arg

ata
Ile

atg
Met

tgc
cys

atg
Met
405

agg
Arg

gtc
val

act
Thr

cga
Arg

gag
Giu
485

gga
Gly

gag
Glu

ttg
Ley

gta
val

aga
Arg
565

Ala Ile

390

adcC
AsDh

aga
Arg

tgg
Trp

cta
Leu

cta
Leu
470

ttC
Phe

acg
Thr

gaa
Glu

tca
Ser

gct
Ala
550

att
Ile

act
Thr

ata
Ile

act
Thr

gac
ASD
455

cag
Gln

tat
Tyr

tat
Tyr

ata
Ile

att
Ile
535

ggt
Gly

tac
Cys

cag
GlIn

gag
Glu

rat
Tyr
440

rtt
Phe

CtL
Leu

cat
His

gac
ASp

agt
Ser
520

tat
Tyr

cta
Leu

att
Ile

saupy

y

Tttt
rhe

aat
Asn
425

aat
Asn

cat
His

agg
Arg

aaa
Lys

tac
Tyr
5305

&ty

tct
ser

tcc
Ser

taa

ghict
val

gag
Glu
410

tta
Leu

gct
Ala

gac
AsSp

gat
AsSD

tgt
Cys
490

ceg
Pro

gta
val

aca
Thr

tta
Leu

atttgtgagt tcagattgta
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SetLlyg¥algsar Ser Ala4ys Pro Tyr Gin
%ﬁ: Ad% A48 aac agt gca tac cca aca

r lle 165170175 Page 87 PF387

hT AsA LYS va

395

gce
Ala

aac
Asn

gaa
Glu

tca
ser

aat
Asn
475

gat
ASp

cag
Gln

aaa
Lys

gty
val

tgg
Trp
355

gtt
vali

aag
Lys

Ctt
Leu

aat
Asn
460

gca
Ala

aat
Asn

tat
Tyr

ttg
Leu

gcg
Ala
540

atg
Met

gga
Gly

aag
Lys

cta
Leu
445

gte
val

aag
Lys

gaa
Glu

tca
ser

gaa
Glu
525

agc
Ser

tgc
Cys

agg
Arg

atg
Met
430

gtt
val

aag
LYS

gag
Glu

tgt
Cys

gaa
Glu
510

tca
Ser

tcc
Ser

tec
Ser

1202

1250

1298

1346

1394

1442

1490

1538

1586

1634

1682

1735

1741



Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu Leu Val Leu Trp 180185190 ggg att cac cat cca aat
gat gcg gca gag cag aca aga ctc tat caa624 Gly lle His His Pro Asn Asp Ala Ala Glu Gin Thr Arg Leu
Tyr Gin 195200205 aac cca acc aca tat att tcc gtt ggg aca tca aca cta aac cag aga672 Asn Pro Thr
Thr Tyr lle Ser Val Gly Thr Ser Thr Leu Asn Gin A%h10215220 ttg gta cca aaa ata gct act aga tcc aaa
ata a(ggg)gg £a@ agt gga720 Leu val Pro Ly5IRY Ad%PniAtg Ser Lys lle Asn Gly Gin Ser Gly
225230235243 agg atg gag ttc ttc tgg aca att tta aaa ccg aat gat gca atc agc768 Arg met Glu Phe Phe
Trp Fhtdte LBUTysRi0 M MSp Ala lle Ser 245250255 ttt gag agt aat gga aat ttc att gct cca gaa tat
gca fag@aa gt816 Phe Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Tyr Ala Tyr Lys lle 260265270 gtc
aag aaa ggg gac tca gca att atg aaa agt gaa ttg gaa tat ggt864 Val Lys Lys Gly Asp Ser Ala lle Met
Lys "6 GhY L'e(F GI?FT?FBI;FWS%‘B@@S%}& {5@ 40 att’ ahBUgithd Btttta atg ggg geg ata aac et
agt912 Asn Cys Asn Thr Lys Cys Gin Thr Pro met Gly Ala lle Asn Ser Ser 290295300 atg cca ttc cac
aac ata cac cct ctc acc gtc %%;dqaat C cc% aaa960 Met Pro Phe His an II(—F His Pro Leu Thr lle Gly
Glu ¢35 BIB Y€ 3831081 Yat a%j el 5 hGE Aga fta'§fc %ﬂf‘gég hetgg cte aga aat agc1008 Tyr
Val Lys Ser Ser Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser 325330335 cct caa aga gag aga aga
aaa aa a gga cta tt ct ata gcal056 Pro Gin Arg Glu Arg Arg_Lys-Lys Arg Gly Leu Phe Gly Ala
lle A%%f(%égg(ﬁ ge]agc;t%tgg? ga@sgg%&?gg%gegggqéég%% é’!ﬁa gagtngégtst%gﬁgée\tl 0991104 Gly Phe lle Glu
Gly Gly Trp Gin Gly Met Val Asp Gly Trp Tyr Gly 355360365 tac cac cat agc aat gag cag ggg agt ggg

tac gt 063,03G 3@, gagLkl 2, g Jis 3grAsn Gl Gip @by 8L GyTYRAla Ala Asp Lys Glu
370375380 tcc act caa aag gcasata gat gga gtc acc aat@ag gtc aac tcg atc1200 Ser Thr Gin Lys Ala
lle Asp Gly val Thr Asn Lys Val Asn Ser lle 385390395400

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Giu Phe Ile Asn val Sgo Glu Trp Ser Tyr gge val
85

Glu Lys Ala Asn Pro val Asn Asp Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

Lys Ile ¢In ITe Ile Pro Lys Ser Ser Trp Ser Ser His Glu Ala Ser
130 135 140

Leu Gly val Ser Ser Ala Cys Pro Tyr GIn Gly Lys Ser Ser Phe phe
145 150 155 160

Arg Asn val val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 170 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu Leu val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu GIn Thr Lys Leu Tyr Gin
195 200 205

Asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr Leu Asn Gin Arg
210 215 220

Leu val Pro Arg Ile Ala Thr Arg Ser Lys val Asn Gly GIn Ser Gly
225 230 235 240

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255
page 85



att gac aaa atg aac act cag ttt gag gcc gtt gga agg gaa ttt aat1248 lle Asp Lys Met Asn Thr Gin Phe
Glu Ala Val Gly Arg Glu Phe Asn 405410415 aac tta gaa agg aga ata gaa aat tta aac aag aag atg gaa
gac ggal296 Asn Leu Glu Arg Arg lle Glu Asn Leu Asn Lys Lys met Glu Asp Gly 420425430 ttc cta
gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg gaal344 Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu
Leu val Leu Met Glu 435440445 Page 88 Iﬂﬁ%% 8fP25 ¥%taat gag aga act cta gac ttt cat gac tca aat
gtc aag aac ctt tac1392 Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr
4504’5546@)@&@@33?@10'9&%1@&3&9@@ %garcaaﬂgca“xaagga 2o gt 33€1440 Asp Lys Val Arg Leu
Gin Leu Arg Asp AE Ala Lys Glu Leu Galg sn 465470475480 gtotgt ttc gag ttc tat cac aga tgt gat aat
gaa tgt ata gaa agt1488 Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys lle Glu Ser
4854!904955%@?9@ ¥atsggacdcdat t@écb@scéﬁﬁaﬁ}éaﬁa@é}aﬁﬁé @ba1536 Val Arg Asn Gly Thr
Tyr Asp Tyr Pro"Gin Tyr Ser Glu Glu Ala Arg 500505510 tta aaa aga gag gaa ata agt gga gta aaa ttg
gaa tca ata gga act1584 Leu Lys Arg% Glu Glu lle Ser GI¥ Val Lys Leu Glu Ser lle Gly Thr 515520525
tac c“af‘é‘a%d%t%sﬂ:ér B fa‘fstc%tyécgé@tg §EaPAGt ?&?c@’é%gtg‘ﬂ&ﬁs\qy?@n’“ﬁé Leu Ser lle Tyr Ser Thr
Val Ala Ser Ser Leu Ala Leu 530535540 gca atc atg gtg gct ggt cta tct tta tgg atg tgc tcc aat gga
tcglgSQ éla IIF%Met_VaI Ala_Gly Leu pS%r Lgu ]T-":R" I\4 t C)ﬁs SelruAgnsGI oSer 545550555560 tta caa tgc
aga §)§t5tgcr3tt Hal704%Eu @ej‘l %ﬁs Arrg fTeUCys II%Z%§<§1CD> 44'<211> % <212> PRT <213>
Influenza A virus <400> 44 Met Glu Lys lle Val Leu Leu Leu Ala lle Val Ser Leu Val Lys Ser 151015
AP 3 U L5 I GBI i A AR AL SELTH Sl G0 (oAP0208 ser

325 3

Pro GIn Arg Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly rhe Ile Glu Gly Gly Trp Gin Gly met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser asn Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

ITe Ile Asp Lys Met Asn Thr GIn Phe Glu Ala val Gly Arg Glu Phe
405 410 415

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430

Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Gliu Cys Met Glu
485 490 495

Ser val Arg Asn Gly Thr Tyr Asp Tyr Pro GIn Tyr Ser Glu Glu Ala
500 505 510

Arg Leu Lys Arg Glu Glu ITe Ser Gly val Lys Leu Glu Ser Ile Gly
515 520 525
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Asp Thr lle Met Glu Lys Asn Val Thr Val Thr His Ala Gin Asp lle 354045 Leu Glu Lys Thr His Asn Gly
Lys Leu Cys Asp Leu Asp Gly val Lys 505560 Pro Leu lle Leu Arg Asp Cys Ser Val Ala Gly Trp Leu
Leu Gly Asn 65707580 Pro Met Cys Asp Glu Phe lle Asn val Pro Glu Trp Ser Tyr lle Val 859095 Glu
Lys Ala Asn Pro Ser Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn 100105110 PF387 ST25.txt Asp Tyr
Glu Glu Leu Lys His Leu Leu Ser Arg lle ASR8is Pife GK£115120125 Lys Ile Gin lle lle Pro Lys Ser
Ser Trp Ser Asp His Glu Ala Ser 130135140 Ser Gly Val Ser Ser Ala Cys Pro Tyr Gin Gly Arg Ser Ser
Phe Plee 55501551 6@ AREASH ¥ aIwabFrp Theu V! Lg%al_)%g ASESeeAlaByr Pro Thr lle 165170175
Lys Arg sap Tyr Asn Asn Thr ASH Gin Glu Asp Leu Le P Leu Trp 180185190 Gly lle His His Pro Asn
Asp Ala Ala Glu Gin Thr Arg Leu Tyr Gin 195200205 Asn Pro Thr Thr Tyr lle Ser Val Gly Thr Ser Thr
Leu ¥&h Bin Al§ mzifsizzp"%:ge@?m%oseysqféﬂ AIEETHE Ay Seraly S ¥ Gly Gin Ser Gly
225230235240 Arg met Glu Phe Phe Trp Thr lle Leu Lys Pro Asn Asp Ala lle Ser 245250255 Phe Glu
Ser Asn Gly Asn Phe lle Ala_Pro Glu Tyr Ala Tyr Lys lle 260265270 Val Lys Lys Gly Asp Ser Ala lle
Met B9 58f GITLEP @)faTyr 15575280285 ASn Cys ASn Thr Lys Cys Gin Thr Pro Met Gly Ala lle
ASn Ser Ser 290295300 met Pro Phe HiS Asn lle His Pro Leu Thr lle Gly Glu Cys Pro Lys
3053%93153 0 Tyr Val Lys Ser Ser Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser 325330335 Pro Gin
] _

Arg 1§rg @1Lys Lys Arg Gly Leu Phe Gly Ala lle Ala

<212> DNA
<213> Influenza A virus

<220>

<221> (bS

<222> (1)..(1704)
<223>

<400> 43

atg gag aaa ata gtg ctt ctt ctt gca ata ¢gtc agt ctt gtt aaa agt 48
met Glu Lys Ile val Leu Leu Leu Ala ige val ser Leu val Lys Ser

1 5 15

gat cag att tgc att ggt tac cat gca aac aac tcg aca gag cag gtt 96
Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr ggu Gln val
20 25

gac aca ata atg gaa aag aac gtc act gttt aca cat g¢c caa gac ata 144
Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Ala Gln Asp Ile
35 40 45

ctg gaa aag aca c¢ac aac g?g aag ctc tgce gat c¢ta gat g%a gtg aag 192
Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys

50 55 60
cct cta att tta aga gat tgt agt gta gct gga tgg ctc ctc ggg aac 240
Pro Leu ITe Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly ggn
65 70 75

cca atg tgt gac gaa ttc atc aat gty ccg gaa tgg tct tac ata gtg 288
Pro Met Cys Asp Glu Phe Ile Asn val Pro Glu Trp Ser Tyr é?e val
85 90 5

gag aag gcc aat cca tge aat gac CcEc tgt tac cca ggg aat tte aac 336
GTu Lys Ala Aspn Pro Ser Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

gac tat gaa gaa ctg aaa cac cta ttg agc aga ata aac cat tit gaa 384
Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

aaa att cag atc atc ccc aaa agt tct tgg tec gat cat gaa goc tca 432
Lys ITe Gln Ile ITe Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
130 135 140

tca ggg gtg agc tca gca tgt cca tac cag g%a agg tcc tco ttt ttc 480
Ser Gly val Ser Ser Ala Cys Pro Tyr Gln Gly Arg Ser Ser pPhe Phe
145 150 155 160

aga aat gtg gta tgg ctt atc aaa aag aac agt gca tac cca aca ata 528
Arg Asn vVal val Trp Leu Ile Lys Lys Asn Ser Ala Tyr Pro Thr Ile
165 170 175
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340345350 Gly Phe lle Glu Gly Gly Trp Gin Gly met Val Asp Gly Trp Tyr Gly 355360365 Tyr His His
Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys Glu 370375380 PF387 ST25.txt Ser Thr Gin Lys Ala
lle Asp Gly val Thr Asn Lys Val Asn Ser lle 385390395400 lle Asp Lys Met Asn Thr Gin Phe Glu Ala
Val Gly Arg Glu Phe Asn 405410415 Asn Leu Glu Arg Arg lle Glu Asn Leu Asn Lys Lys Met Glu Asp
Gly 420425430 Phe Leu Asp val Trp Thr T8r#&én A G Leu Leu Val Leu met Glu 435440445 Asn
Glu Arg Te LestAsn-Pha: HisAsp S AR Y by gAsrieu dyrga04b4afy Asp Lysrgal Arg Leu Gin
Leu g Asp Ash Akr LASGIan 8t 'GAsASH 465470475480 Gy Ggd Pise GIw Phe Tyr His Arg Cys Asp
Asn Glu Cys lle GIFSer 485490495 val ,3:?6 Asn Gly Thr Tyr ASE) yr Pro Gin Tyr Ser Glu Glu Ala Arg
500522553 bl edd yaArgbluaElydle Sy Giv \balol yad e GlagSerde €aly The 515520325 Tyr Gin lle Leu
Ser fiéyTyr Sﬂ;@h?‘i@l A8 887 SEP L2 AN &1'530935880550% MMt Val Mla Gly Leu Ser Leu Trp
Met Cys Ser Asnh Gly Ser 545550555560 Leu Gin Cys Arg Fle Cys lle 565 <210> 45 <211> 1737
<212z DR <RI3adafloenzt A vrasut22039 <@ X @D A 20> §26) .cig?zm)l <223>6&7400> 45 ttcaatctgt

caad'afy Sdi%gqﬁ'a ThE gy el Gt g;fﬂ;g}fé]afg ytd ‘%@ﬁ\?l'ét;;gj 6% M&Vat el T®u Leu Ala lle val Ser 15
10

ttg gta cca aaa ata gct act aga tCc aaa ata aac ggg caa agt g%a 720
teu val Pro Lys Ile Ala Thr Arg Ser Lys Ile Asn Gly GlIn Ser Gly
225 230 235 240
agg atg gag ttc ttc tgg aca att tta aaa ccg aat gat gca atc agce 768
arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Ser
245 250 255
ttt gag agt aat gga aat ttc att gct c¢ca gaa tat gca tac aaa att 816
phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270
gtc aag aaa ggg gac tca gca att atg aaa agt gaa ttg gaa tat ggt 864
val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285
aac tge aac acc aag tgt caa act cca atg ggg gcg ata aac tct agt 912
Asn Cys Asn Thr Lys Cys GIn Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300
atg cca ttc cac aac ata cac cct ¢tc acc atc gga gaa tgc cccC aaa 960
Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320
tat gtg aaa tca agc aga tta gtc ctt gcg act ggg ctc aga aat agce 1008
Tyr val Lys Ser Ser Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335
cct caa aga gag aga aga aaa aag aga gga cta ttt gga gct ata gca 1056
Pro GIn Arg Glu Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile Ala
340 345 350
ggt ttt ata gag gga gga tgg cag ggyg atg gta gat ggt tgg tat g?g 1104
Gly Phe Ile Glu Gly Gly Trp GlIn Gly Met val Asp Gly Trp Tyr Gly
355 360 365
tac cac cat agce aat gag cag ggg agt g%g tac gct gca gac aaa gaa 1152
Tyr His His Ser Asn Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys Glu
370 375 380
tCC act caa aag gca ata gat gga gtc acc aat aag gtc aac teg atc 1260
Ser Thr Gin Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser Ile
385 390 395 400
att gac aaa atg aac act cag Tttt gag gcc gtt gga agg gaa ttt aat 1248
Ile Asp Lys Met Asn Thr GIn pPhe Glu Ala val Gly Arg Glu Phe Asn
405 410 415
aac tta gaa agg aga ata gaa aat tta aac aag aag atg gaa gac gga 1296
Asn Leu Glu Arg Arg Ile Glu Ash Leu Asn Lys Lys Met Glu Asp Gly
420 425 430
ttC Ccta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg gaa 1344
Phe Leu Agp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met Glu
435 440 445
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ctt gtt aaa agt gat cag att tgc att ggt tac cat gca aac aac tca Leu val Lys Ser Asp Gin lle Cys lle Gly Tyr
His Ala Asn Asn Ser 152025 PF387 ST25.txt aca gag cag gtt gac aca ata atg gaa aag aac gtc act gtt
aca cacl46 Thr Glu Gin Val Asp Thr lle Met Glu Lys Asn val Thr val Thr His 303540 gcc caa gac ata
ctg gag aag aca cac aac ggg aaa ctc tgc gat ctal94 Ala Gin Asp lle Leu Glu Lys Thr His Asn Gly Lys
Leu Cys Asp Leu 45505560 gat gga gtg adg tet ctaZatt ¥ aga gat tgt agt gta gct gga tgg242 Asp Gly
Val Lys Ryl esblladied-ArgAsGyssergual Ada G TR 62637 alCEtE ggg aac comatg tgt gac gaa
ttc ctenat Bigreey Taa tgy 2960, Buel 8isGh St PrissMataCysyAsps@lu¢2h@ireu Asn Val Pro Glu Trp
808590 tértac ata gtg gag aag 4t0 aat cca gcc aat gac‘%&: tgt tac cca338 Ser Tyr lle Val Glu Lys lle
Asn 10 Ala Asit Asa Leta Gy TyrtPao @ h@0186 g?g aaptigaapc gpgtat gaa gaa araaa cac cta ttg
age 48R aﬁsgebﬁrﬂéﬁp@gxéﬁ%fﬁgrﬁsemmgy?wws@ré Eet: Ce¥i 988 Arg lle 110115120 aac cat
ttt gag aaa ata cag atc atc ccc aaa agt tct tgg tca gat434 Asn His Phe Glu Lys lle Gin lle lle Pro Lys

Ser Togx SercAspal 258 3035240acat gab get teatcargoludtpr dgcoiva gaen tgt cdd88c cag gga
aggzi%; ﬁ@@ﬂ%&%éﬁg&@ﬂ%‘g@r BBy FﬁrZ)“TgP’ Gi 16@%@%25150155 tcc tec ttt ttt aga

aat gtg gta tgg ctt atc aaa aag gac aat gca530 Ser Ser Phe Phe Arg Asn val val Tg)%?lt_éu lle Lys Lys
Asp Q\TT &a Pe018 fadTePacatafa % 5%’?[ EndPdafae J8ac3¢Ha gaa tt578 Tyr Pro
ot T LA bees B REn KErka e A oy O A0 BB T G AT g 190 0 0 att o cat ca
aat gat gcg gca gag cag aca626 Leu Val Leu Trp G y lle His His Pro Asn Asp Ala Ala Glu Gin Thr
19052000 35 £ 880 0 A s DGR EatiEatzh Arg LEBTyr Gin st Pro
Thr Thr Tyr Ile,ﬁger val Gly Thr Ser Thzr05210215220 cta &aG cag aga ctg gta cca aaa ata gct act aga
tcc agagcgta aac722

caa ata ctg tca att tat tca aca gtg gca agt TCC cta gca ctg 1632
Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala Leu

530 535 540
gca atc atg gtg gct ggt cta tct tta tgg atg tgc tec aat gga teyg 1680
Ala 1Te met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
545 550 555 560
tta caa tgc aga att tgc att taa 1704
Leu GIn Cys Arg ITe Cys Ile

565

<210> 44
<211> 567
<212> PRT

<213> 1Influenza A virus

<400> 44

met Glu Lys Ile val Leu Leu Leu Ala Ile val Ser Leu val Lys Ser
1 5 10 15

Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr ggu Gin val
20 25

Asp Thr ITe Met Glu Lys Asn val Thr val Thr His Ala GlIn Asp Ile
35 40 45

teu Glu Lys Thr His Asn Gly Lys Leu Cys Asp %gu Asp Gly val Lys
50 55 .

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Giy Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn val pPro Glu Trp Ser Tyr g?e val
85 %0 5

Glu Lvys Ala Asn Pro Ser Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110
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Leu Asn Gin Arg Leu Val Pro Lys lle Ala Thr Arg Ser Lys Val Asn 225230235 ggg caa agt gga agg atg
gag ttc ttt tgg aca att tta aaa ccg aat770 Gly Gin Ser Gly Arg met Glu Phe Phe Trp Thr lle Leu Lys Pro
Asn 240245250 gat gca ata aac ttt gag agt aat gga aat ttc att gct cca gaa aat818 Asp Ala lle Asn Phe
Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Asn 255260265 gca tac aaa att gtc aag aaa ggg gac tca aca
att atg aaa agt gaa866 Ala Tyr Lys lle val LRFS8§sSGly Asir Ser Thr lle Met Lys Ser Glu 270275280 ttg
gaa jat,0gl Aag PG ARG 86CIRR0HYE CAR,ACk£CaAta A9G 9e9A Jau Bl Tyl Gly Asn Cys Asn Thr Lys
Cys Gin Thr Rixslle Gly Ala 2852902958300 PF387 ST25.txtzta aac tct agt atg cca ttc cac aac atc cac
cct ctc acc atc ggg962 lle Asn Ser Ser Met Pro Phe His Asn lle His Pro Leu Thr lle Gly 305310315 gaa
tgc ocgsaaddat Bidraaartra pAs aga e gtestt gy aet 0gplGi9 Gy Gyis Rye-Lys Tyr Val Lys Ser Asn
Arg Leu MaPLeu Ala Thr Gly 328325330 ctc aga aat adé¢@ct caa gga gag aga aga aga aga aag aga ¢
a ctal058 Leu Arg Asn Ser Pro Gin Gly Glu Arg Arg Arg Arg Lys Arg G y Leu 335340345 ttt gga gct
ata gea gghtttvata gag gga glia g cageguaraty gtalierBheeGlylarHe AlaGly Phe lle Glu Gly Gly
Trp &t Gly Met Val 350353380 gat ggt tgg tat ggdtac cac cat agc aac g#fcag ggg agt ggg tac1154
Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr 365370375380 gct gca gac aaa gaa
tcc a@t@aﬂasaagabc‘aaétagat@ga@@ acs datd 200 AlarAkal Asfyey8r@IT8e Tar Gin Lys Ala lle Asp Gly
Val Thr Asn 385390395 éag gtc aac tcg atc a%t78ac aaa atg aac act 85@ ttt gag gct gtt1250 Lys Val Asn
Ser lle lle Asp Lys Met Asn Thr Gin Phe Glu Ala Val 400405410 g a agg gaa ttt aat aac tta gaa agg
aga h¥E ol a%&‘tt%%ac‘\aﬁgﬁﬁgg@ pali®) u P HeAREN &SN LBy ‘(ggj k&Y AFg lle Glu Asn Leu Asn Lys
415420425 aag atg gaa gac gga ttc cta gat gtc tgg act tat aat gcjt gaa ctt1346

Gly Ile His His Pro Asn Asp Ala Ala Glu GlIn Thr Arg Leu Tyr Gin
195 200 205

Asn Pro Thr Thr Tyr Ile ser val Gly Thr Ser Thr Leu Asn GlIn Arg
210 215 220

teu val Pro Lys ITe Ala Thr Arg Ser Lys Ile Asn Gly Gln Ser Gly
225 230 235 240

Arg Met Glu Phe phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Ser
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Ser Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro GIn Arg Glu Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile Ala
340 345 350

Gly Phe Ile Glu Gly Gly Trp GIn Gly Met val Asp Gly Trp Tyr Gly
355 360 365

Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu
370 375 380
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Lys Met Glu Asp Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu 430435440 ctg gtt ctc atg gaa aat
gag aga act cta gac ttt cat gac tca aat1394 Leu Val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp
Ser Asn 445450455460 gtc aag aac ctt tac gac aag gtc cga cta cag ctt agg gat aat gcal442 Val Lys
Asn Leu Tyr Asp Lys Val Arg Leu Gin Leu Arg Asp Asn Ala 465470475 aag gag ctt ggt aac ggt tgt ttc
gag ttc tat cat aga tgt gat aat1490 Lys Glui&§ GRTASN Y Cys Phe Glu Phe Tyr His Arg Cys Asp Asn
48043%49Rgaatatyatongaaragt 8a agy aan gae-asgntalygaviacang sag atd 538 Glu Cys Met Glu Ser
val A& Asn Gly Thr Tyr Asp9Pyr Pro Gin Tyr 495580505 tca gaa gaa gc&@@a tta aaa aga gag gaa ata
agt gga gta aaa ttg1586 Ser Glu Glu Ala Arg Leu Lys Arg Glu Glu lle Ser Gly Val Lys Leu 510515520
gaa t0a atapggaacictac caarata clg teaatt tat ida acd gidygegt683uGiSerte Gly Thr Tyr Gin lle Leu
Ser lle Tyr Ser Thr Val*&ka 525530535540 agtlftc cta gca ctg geca afatg gtg get ggt cta tct tta tgg
atgl682 Ser Ser Leu Ala Leu Ala lle Met Val Ala Gly Leu Ser Leu Trp met 545550555 tgc tcc aat gga
tcg tiewaeety S hga it fgw atfl ta& hittgsgagel733rCigsSey Adle Gly18etdred BGin Cys Arg lle Cys lle
560565 PF387 ST2%.txt tcagatl737 <2185 46 <211> 568 <2175 PRT <213> Influehza A virus <400>
46 Met Glu Lys lle val Leu Leu Leu Ala lle val Ser Leu val Lys Ser 151015 Asp GIn lle Cys lle Gly Tyr
His Rl A S@ﬁTﬁﬁGI{hGiﬁWaﬁg)Z@%‘ﬂsp Rt HéL!\/Iﬁ;GkFEy&@AsﬁWaI Thr Val Thr His Ala GIn
Asp lle 354045 Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly val Lys 505560 Pro Leu lle

Leu Arg Asp Cys Ser Val Ala Glgl Trp Leu Leu Gly Asn 65707580
Asn GTu Arg Thr Leu Asp Phe His Asp Ser Asn V%g Lys Asn Leu Tyr
450 455 4

Asp Lys val Arg Leu Gin Leu Arg AsSp Asn Aia Lys GIU Leu Gly Asn
465 470 475 480

Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Ile Glu Ser
485 490 495

val Arg Asn Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala Arg
500 505 510

Leu Lys Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile Gly Thr
515 520 525

Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala Leu
530 535 540

Ala Ile Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
545 550 555 560

Leu GIn Cys Arg Ile Cys Ile

565
<210> 45
<211> 1737
<212> DNA
<213> Influenza A virus
<220>
<221> (DS
<222> (15)..(1721)
<223>
<400> 45
ttcaatctgt caaa atg gag aaa ata gtg ctt ctt ctt gca ata gtc agt 50
Met Glu Lys Ile val Leu Leu Leu Ala Ile val Ser
1 5 10
ctt gtt aaa agt gat cag att tgc att g%t tac cat gca aac aac tca 98
Leu val Lys Ser Asp Gin Ile Cys Ile Gly Tyr His Ala Asn Asn Ser
15 20 25
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Pro met Cys Asp Glu Phe Leu Asn Val Pro Glu Trp Ser Tyr lle Val 859095 Glu Lys lle Asn Pro Ala Asn

Asp Leu Cys Tyr Pro Gly Asn Phe Asn 100105110 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg lle

Asn His Phe Glu 115120125 Lys lle GIn lle lle Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser

130135140 Ser Gly Val Ser Ser Ala Cys Pro Tyr Gin Gly Arg Ser Ser Phe Phe 145150155160 Arg Asn

Val Val Trp Leu lle Lys Lys Asp Asn Ala T FP¥E PAF Het¥65170175 Lys Arg Ser Tyr Asn Asn Thr Asn
i : d

Gin il A30 LG LT ViabLeR- T 4 dries&1007GH 1l His Hish Prd AsiiAshibla Ala GIU GIn Thr Arg Leu

Tyr Gln 135200205 Asn Pro Th8Thr Tyr lle Ser Val GI§0Thr Ser Thr Leu Asn GIn Arg 210215220 Leu

val Pro Lys. I r V. In.Ser Gly 240.Page 9 F387 ST25.txt
Arg E/Ii%t égg &bfgaéﬁ '[%? mll%%e?ﬁ?s%%ﬁ%gngggp{lﬁ%a ﬁgﬁé 5%5%&55 Phe%lﬁ Ser Asn Gly

Asn#he lle Ala Pro Glu AstPAla Tyr Lys lle 260265270 val Lys Lys Gly &8p Ser Thr lle Met Lys Ser

Glu Led Gly EW?GAX@@%8@1?§%@§QQA/%6§%IP@@§@€S &0 $br %%”@g%:’ly Ala HgAsn Ser Ser
290285360yMet 1Py P itedHissAshi Hetldis Pro lkep This [Be@lyGlhGyssProTngs 305310315320 Tyr val
Lys Ser Asn Arg Leu vat Leu Ala Thr Gly Leu7Rrg Asn Ser 325330338 Pro Gin Gly Glu Arg Arg Arg

Arg Lys Aig GlygladdPbeaGly Aleghte 340345350 AdaGha Phecdeciudaly &y Trp GimoGly met Val Asp
Gly Fay mussé%g)gsas GIWMEYr His B SB%NA%WGJGW@M&éeSO@IWWrW@ Ala Asp Lys 370375380

tct tac ata gtg gag aag atc aat cca goc aat gac ctc tgt tac cca 338
Ser Tyr Ile val Glu Lys Ile Asn Pro Ala Asn Asp Lgu Cys Tyr Pro
95 100 105

g aat ttc¢ aac gac tat gaa gaa ctg aaa cac cta tig agc aga ata 386
y Asn Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile
110 115 120

aac cat ttt gag aaa ata cag atc atc ccc aaa agt tct tgg tca gat 434
Asn His Phe Glu Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp
125 130 135 140

cat gaa gcc tca tca ggg gtg agce tca gca tgt cca tac cag g%a agg 482
His Glu Ala Ser Ser Gly val Ser Ser A?S Cys Pro Tyr Gln Gly Arg .
145 15 155

tcc tcc ttt ttt aga aat gtg gta tgg ctt atc aaa aag gac aat gca 530
Ser Ser Phe ng Arg Asn val val Trp Leu Ile Lys Lys Asp Asn Ala
1 165 170

Tac ¢¢a aca ata aag aga agt tac aat aat acc aac caa gaa gat ctt 578
Tyr Pro Thr Ile Lys Arg Ser Tyr Asn Asn Thr Asn Gin Glu Asp Leu
175 180 185

ttg gta ctg tgg g%g att cac cat cca aat gat gcg gca gag cag aca 626
Leu val Leuy Trp Gly Ile Hgs His Pro Asn Asp g&g Ala Glu Gin Thr
190 195

agg ctc tat caa aac cca acc acc tat att tce gtt ggt aca tca aca 674
Arg Leu Tyr Gln Asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr
205 210 215 220

cta aac cag aga Cctg gta cca aaa ata ¢gct act aga tcc aag gta aac 722
Leu Asn Gln Arg Leu val Pro Lys Ile Ala Thr Arg Ser Lys val Asn
225 230 235

ggg caa agt gga agg atg gag ttc ttt tgg aca att tta aaa ccg aat 770
Gly Gln Ser gl% Arg Met Glu Phe §2§ Trp Thr Ile teu Eyg Pro Asn
4 5

gat gca ata aac ttt gag agt aat g%a aat ttc att gct cca gaa aat 818
Asp Ala Ile Asn pPhe Glu Ser Asn Gly Asn Phe Ile A%a Pro Glu Asn
255 260 265

gca tac aaa att gtc aag aaa ggg gac tca aca att atg aaa agt gaa 866
Ala Tyr Lys ITe val Lys Lys Gly Asp Ser Thr %ég Met Lys Ser Glu
270 275

ttg gaa tat g?t aac tgc aac acc aag tgt caa act cca ata ggg gcg 914
Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys Gin Thr Pro Tle Gly Ala
285 290 295 300
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Glu Ser Thr Gin Lys Ala lle Asp Gly Val Thr Asn Lys Val Asn Ser 385390395400 lle lle Asp Lys Met
Asn Thr Gin Phe Glu Ala Val Gly Arg Glu Phe 405410415 Asn Asn Leu Glu Arg Arg lle Glu Asn Leu
Asn Lys Lys Met Glu Asp 420425430 Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu
Met 435440445 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu 450455460 Tyr
Asp Lys VS‘!; Ar LeutGingLeu ""‘A\C;']%ASP Asn %%@stz 8GN Ly Glcy 46547%475480 Asry ly Cys Phe Glu
Phe TV ARG ATErCRARERASREGI NS MR k) 48506 S6r il Aig A5 Gly Thf fyr Asp Tyr Pro
Gin Tyr Ser Glu Glu AlatB00505510 Page 95 3R#387 5T25.txt Arg L&uidys Arg Glu Glu lle Ser Gly Val
Lys Leu glu S(.:ecrclleaGI)égtl%%ZOSZaS hg Ta)érCG;n IIeCer tSCerCIJE T i Sg&]’%r al Alalgfg Ser Leu Ala
5308485800 SucA s Torhietrdl A3 Gbr Lalooei coa M by Berhsitly 54580555560 Ser Leu
Gin Cys Arg lle Cy=3#le 565 <210> 47 <2321> 1745 <212> DNA 334 3> Influenza A virus <220> <221>
CDS.£2225 (19} (L2 £223> 54003 £ 4 JICaRietgh £aac,a10, g ag, 2ag ata glg Ctt cibel gca ata atc
agtS0eMetrGludysshie VablelnLelyLelvAlarlenlle Sery 1453 citsgtraaa Bgtgat cag att tgc att ggt tac cat
gca aac aac 8§98 Leu Val Lys Ser A4B Gin Ile Cys lle Gly ¥4 His Ala Asn Asn Ser

ttt gga get ata gea ggt ttr ata gag g?a gga tgg cag gga atg gta 1106
Phe Gly Ala Ile Ala Gly pPhe Ile Glu Gly Gly Trp GIn Gly Met val
350 355 360
gat ggt tgg tat ggg tac cac cat agc aac gag cag ggg agt ggg tac 1154
Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr
365 370 375 380
gct gca gac aaa gaa tcc act caa aag gca ata gat gga gtc acc aat 1202
Ala Ala Asp Lys Glu Ser Thr GlIn Lys Ala Ile Asp Gly val Thr Asn
385 390 395
aag gtc aac tcg atc att gac aaa atg aac act cag ttt gag gct gtt 1250
Lys val Asn Ser Ile Ile Asp tys Met Asn Thr Gin Phe Giu Ala val
400 405 410
g?a agg gaa ttt aat aac tta gaa agyg aga ata gaa aat tta aac aag 1298
Gly Arg Glu Phe Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys
415 420 425
aag atg gaa gac gga ttc cta gat gtc tgg act tat aat gct gaa ctt 1346
Lys Met Glu Asp Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu
430 435 440
ctg gtt ctc atg gaa aat gag aga act c¢ta gac ttt cat gac tca aat 1394
Leu val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn
445 450 455 460
gtc aag aac ctt tac gac aag gtc cga cta cag ctt agg gat aat gca 1442
val Lys Asn Leu Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala
465 470 475
aag gag Ctt ggt aac ggt tgt ttc gag ttc tat cat aga tgt gat aat 1490
Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn
480 485 490
gaa tgt atg gaa agt gta aga aac g%a acg ‘tat gac tac ccg cag tat 1538
Glu Cys Met Glu Ser val Arg Asn Gly Fhr Tyr Asp Tyr Pro Gin Tyr
495 500 505
fCa gaa gaa gca aga tta aaa aga gag gaa ata agt gga gta aaa ttg 1586
Ser Glu Glu Ala Arg Leu Lys Arg Glu Glu ITe Ser Gly val Lys Leu
510 515 520
gaa tca ata g%a act tac caa ata ctg tca att tat tca aca gtg gog 1634
Glu Ser Ile Gly Thr Tyr ¢In Ile teu Ser Ile Tyr Ser Thr val Ala
525 530 535 540
agc tcc cta gca ctg gca atce atg gtg get ggt cta tet tta tgyg atg 1682
Ser Ser Leu Ala Leu Ala Ile Met val Ala Gly Leu Ser Leu Trp Met
545 550 555
tgC tcc aat gga tCg tta caa tgc aga att tgc att taa atttgtgagt 1731
Cys Ser Asn Gég Ser teu Gln Cys Agg Iie Cys Ile
5 565
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- 152025 aca gag cag gtt gac aca ata atg gaa aag aac gtc act gtt aca cac146 Thr Glu Gin val Asp Thr lie
met Glu Lys Asn Val Thr Val Thr His 303540 gcc caa gac ata ctg gaa aag aca cac aac ggg aag ctc tgc
gat ctal94 Ala Gin Asp lle Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu 45505560 gac gga gtg
aag cct cta att tta aga gat tgt agt gta gct gga tgg242 Asp Gly Val Lys Pro Leu lle Leu Arg Asp Cys Ser
Val Ala Gly Trp 657075 ctc ctc ggg aat ccaPaig fgfGae-§aa ttc ctc aat gtg ccg gaa {gg;QO Leu Leu Gly
Asn Broffet Cys Asp Glu Phe Leu Asn Val Pro Glu Trp 808590 tct tac ata gtg gag aag atc aat cca gcc
aat gac ctc tgt tac cca338 Ser Tyr lie Val Glu Lys lle Asn Pro Ala Asn Asp Leu Cys Tyr Pro 95100105
099 ?ﬁ%ﬁc aat.gac tat gaa gaa ctg aaa cac cta ttg agc aga ata386 Gly Asn Phe Asn Asp Tyr Glu Glu
Leu LyszHis kep Leu Ser Arg lle 110115120 aac cat ttt gag aaa att cag atc atc ccc aaa agt tct tgg tca
gat43%LAsn EHi$ PEeBILLYENE Gin lle lle Pro Lys Ser Ser Trp Ser Asp 125130135140 cat gaa gcc tca
tca ggg@itg agce tca gca tgt cca tac cag gga agg482 His Glu Ala Ser Ser Gly Val Ser Ser Ala Cys Pro
Tyr Gin Gly Arg 145150155 Page 96 PF387 5T25.txt tcc tcc ttt ttt aga aat gtg gta tgg ctt atc aaa aag
aac fat ged530 séfl Se\fﬁ’h\%epﬁeeﬂrbeﬁsw‘@a%g{%\lvﬁb el heuy2 L yYAsteAsp Ala 160165170 tac cca
aca ata aag aga agt tac aat aat acc aac caa gaa gat ctt578 Tyr Pro Thr lle Lys Arg Ser Tyr Asn Asn

Thr Asn Gin Glu Asp Leu 175180185 ttg gfa ctg tgg ggg att cac cat cca aat.gat gcg gca gag cag
acaZé L%U‘\fé‘lﬁ_é%srrﬁéﬁ e Hi§ Ais aA%%“AgfugA%rAlg I cﬁ'i §|’ 90195200 agg ctc tat caa

aac cca acc acc tat att tcc gtt ggg aca tca aca674 Arg Leu Tyr Gin Asn Pro Thr Thr Tyr lle Ser val Gly
T 365 T 2PP R R3E058 8K (9 9P A P'GAAPA PRGN g, P0RU00 @20 gta aacT22
5 4

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Egu Asp Gly val Lys
50 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Leu Ash val ggo Glu Trp Ser Tyr éée val
85

Glu Lys ITe Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

Lys Ile Gin ITe Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
130 135 140

ser Gly val Ser Ser Ala Cys Pro Tyr GIn Gly Arg Ser Ser Phe Phe
145 150 155 160

Arg Asn val val Trp Leu Ile Lys Lys Asp Asn Ala Tyr Pro Thr Ile
165 170 175

LYS Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu GIn Thr Arg Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr 1le Ser val &1y Thi Ser Thr Leu Asn Gln Arg
210 215 220

Leu val Pro Lys ITe Ala Thr Arg Ser tys val Asn Gly Glin Ser Gly
225 230 235 240
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Leu Asn Gin Arg Leu Val Pro Lys lle Ala Thr Arg Ser Lys val Asn 225230235 ggg caa agt gga agg atg
gag ttc ttt tgg aca att tta aaa ccg aat770 Gly Gin Ser Gly Arg Met Glu 'he Phe Trp Thr lle Leu Lys Pro
Asn 240245250 gat gca ata aat ttt gag agt art gga aat ttc an gct cca gaa aat818 Asp Ala lle Asn Phe
Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Asn 255260265 gca tac aaa att gtc aag aaa ggg gac tca aca
atc atg aaa agt gaas866 Ala Tyr Lys lle Val A8 y8TGh I Ser Thr lle Met Lys Ser Glu 270275280 ttg
gaa tat ggt aac tgc aac acc aag tgt caa act cca ata ggg gcg914 Leu Glu Tyr Gly Asn Cys Asn Thr Lys
Cys &g Wt R lleh@ i ar285290295308watayaarrict ARyt atgpcsdatte bacaac atc cac cct ctc acc atc
0gg962 lle Asn Ser SefMet Pro Phe His Asn4R? His Pro Leu Thr IIe'@R/ 305310315 gaa tgc ccc aaa
tat gtg aaa tca aac aga tta gtc ctt gcg act ggg1010 Glu Cys Pro Lys Tyr val Lys Ser Asn Arg Leu Val
Leu Ala Fir Gl9r320826B30 eic 2iifa Bkt dde dtredd ggﬂsﬁga@aggﬁghyagﬁ@aa aag aga gga ctal058
Leu Arg Asn Ser By Gin Gly Glu Arg Arg Arg Lys Lys Arg Gly Led 335340345 ttt gga gct ata gca ggt
ttt ata gfag gga gga tgg cag gga atg gtal106 Phe Gly Ala lle Ala Gly Phe lle Glu Gly Gly Trp Gin Gly
Met XAl 35’@3537‘;36@ Yat Ry & gQEtdﬂ?EaéyéatséﬁcG&éfc &hy §40 94Y ggg tac1154 Asp Gly Trp
Tyr Gly Tyr His His Ser Asn Glu Gin ?y Ser Gly Tyr 365370375380 gct gca gac aaa gaa tcc act caa
aag gca ata gat ggea1 gtc acc aat1202 Ala Ala Aﬁ? L){s Glu Ser Thr Gin Lys Ala lle Asp Gly Val Thr Asn
385366385543 htt Aab e g At %{gg%'ﬂagﬁc’a@ ad é’ct@é@g]i 9A5"9cE GtefS50 Lys val Asn Ser lle lle
Asp Lys met Asn Thr Gin Phe Glu Ala Val 400405410 gga agg gaa ttt aat aac tta gaa agg aga ata gag

aat tta aac aagq1298 GQ/ Arg GILrlI Ph(—;,-> Asn As.[Jr Lel.iplu %rg(ﬁrug ye GAU AEn Leu Asn Lys 415420425
M P S 1e His Pro Leu tThr 2 G s PFo Lys
Page®y PF38! 5TZ54 310 315 7 Y 320

Tyr val Lys Ser Asnh Arg lLeu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro GIn Gly Glu Arg Arg Arg Arg Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ile Glu Gly Giy Trp GIn Gly Met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu GlIn Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala val Gly Arg Glu Phe
405 410 415

Asn Asn Leu GlTu Arg Arg Ile Glu Asn Led Asn Lys Lys Met Glu Asp
420 425 430 .

Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Met Glu
485 4380 495

Ser val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510
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aag atg gaa gac gga ttt cta gat gtc tgg act tat aat gct gaa ctt1346 Lys Met Glu Asp Gly Phe Leu Asp
Val Trp Thr Tyr Asn Ala Glu Leu 430435440 ctg gtt ctc atg gaa aat gag aga act cta gac ttt cat gac tca
aat1394 Leu val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn 445450455460 gtc aag
aac ctt tac gac aag gtc cga cta cag ctt agg gat aat gcal442 Val Lys Asn Leu Tyr Asp Lys val Arg Leu
Gin Leu Arg Asp Asn Ala 465470475 aag §58%¢tt Ydt>ad& gt tgt ttc gag ttc tat cac aga tgt gat aat1490
Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn 480485490 gaa tgt atg gaa agt
aerptatigac tacldey Tay €A 538 Gs CyaiMeuGharSén wak g Asn Gly Thr Tyr Asp Tyr
aa ata agt gga gta aaa ttg1586 Ser Glu
Glu Ser Arg Leu Lys Arg Glu Glu lle Ser Gly Val Lys Leu 510515520 gaa tca ata gga act tat caa ata
eTety Y 1y Gitr1189retiSef IR Tyr Ser Thr Val Ala

gta agg a&c
Pro Gin Tyr

ctg tEb"a%
5255305

4?%%00505 tca gaa gaa
1§08 do® dt§9E5163

40 agc tcc ctagca €

h‘;GTM‘SéPﬂ
?g gca atc

1t aga tta aaa aga ga

Ala lle met val Ala Gly Leu Ser Leu Trp Met 545550555 tgc tcc aat gga

taa %@@t@}:\%tiqi%lwgéﬁlsvgbr@%gn%}y et £8L &t Gi AlIEYEy39Te 58D

atg gtg gct ggt cta tct tta tgg atg1682 Ser Ser Leu Ala Leu
tcg tta caa tgc aga att tgc att
@ég tcagattgta gttal745 <210>

48 <211> 568 <212> PRT <213> Influenza A virus <400> 48 Met Glu Lys lle val Leu Leu Leu Ala lle

lle Ser Leu val Iﬁys Ser 1510ﬁ

202556 ASH IS Me&SId

y

2 AP H

SAKSH

in lle Cys lle Gly Tyr His Ala Asn Asn Ser Thr Glu Gin Val
Val Thr val Thr His Ala Gin Asp lle 354045 Leu Glu Lys Thr His

Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys 505560 Pro Leu lle Leu Arg Asp Cys Ser val Ala Gly
Trp Iﬁlfglseuﬁly Asn 65707580 Pro Met Cys Asp Glu Phe Leu Asn Val Pro Glu Trp Ser Tyr lle Val

<Z211>
<212>
<213>

<220>
<221>
<222>
223>

<400>

1745
DNA

Influenza A virus

Cbs

(15)..(1721)

47

ttcaatctgt caaa

ctt gtt
Leu val

aca gag
Thr Glu
30

gcc caa
Ala Gln
45

gac gga
Asp Gly

CctCc ctcC
Leu Leu

tct tac
Ser Tyr

ggg aat
Gly Asn

11.0

aac cat
Ash His
125

cat gaa
His Glu

aaa
Lys
15

cay
GIn

gac
Asp

ata
Ile
95

tte
Phe

Tt
Phe

gcce
Ala

agt
Ser

gtt
val

ata
Ile

aag
Lys

aat
Asn
80

gtg
val

aac
Asn

gag
Glu

tca
Ser

atg
Met
1

gat
Asp

gac
Asp

ctg
Leu

cct
Pro
65

cCa
Pro

gag
Glu

gac
Asp

aaa
Lys

tca
Ser
145

gag
Glu

cag
Glin

aca
Thr

gaa
Glu
50

cta
Leu

atg
Met

aag
LysS

tat
Tyr

att
Ile
130

&1y

ddd
Lys

att
Ile

ata
Ile
35

aag
Lys

att
Ile

tgt
Cys

atc
Ile

gaa
Glu
115

cag
Glin

gtg

ata
Ile

tgc
Cys
20

atg
Met

aca
Thr

tta
lLeu

gac
AsSp

aat
Asn
100

gaa
Glu

atc
Ile

agc
Ser

att
Iie

gaa
Glu

cac
H1s

aga
Arg

gaa
Glu
85

CCa
Pro

ctg
l.eu

atc
Ile

tca
Ser

ctt
Leu

&y

aag
Lys

aac
AsN

gat
ASp
70

ttcC
Phe

gcc
Ala

aaa
Lys

ccce
Pro

gca
Ala
150

ctt
Leu

tac
Tyr

aac
Asn

3
55

tgt
Cys

ctc
l.eu

aat
Asn

cac
H1s

aaa
Lys
135

tgt
Cys

ctt
Leu

cat
His

gtc
val
40

aag
Lys

agt
Ser

aat
Ash

gac
Asp

cta
Leu
120

agt
Ser

cca
Pro
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gca
Ala

gca
Ala
25

act
Thr

ctc
Leuy

gta
val

gt
va

ctc
Leu
105

ttg
ey

tct
Ser

tac
Tyr

ata
Ile
10

aac
Asn

gtt
val

tgce
Cys

gct
Ala

ccg
Pro
g0

tgt
Cys

agce
Ser

tgg
Trp

cag
Gin

atc
Ile

aac
Ash

aca
Thr

gat
Asp

gga
75

gaa
Glu

tac
Tyr

aga
Arg

tca
Ser

gga
Gly
155

agt
Ser

tcg
Ser

cac
H1sS

cta
Leu
60

tgg
Trp

tgg
Trp

cca
Pro

ata
Ile

gat
Asp
140

agg
Arg

50

98

146

194

242

290

338

386

434

482



Page 98 PF387 5T25.txt 859095 Glu Lys lle Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100105110 Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg lle Asn His Phe Glu 115120125 Lys lle Gin
lle lle Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser 130135140 Ser Gly Val Ser Ser Ala Cys Pro Tyr
Gin Gly Arg Ser Ser Phe Phe 145150155160 Arg Asn Val val Trp Leu lle Lys Lys Asn Asp Ala Tyr Pro
Thr lle 165170175 Lys Arg Ser Tyr Asn AstF it ASAGi Glu Asp Leu Leu Val Leu Trp 180185190 Gly
lle His His-RroASRASAHIA Al Gl Gien ThsArg Laut Ty4431n 195200205 Ash Pro Thisghr Tyr lle Ser
Val Gy TdurSetrel Ith & odrAsks GikaAry 2110205220 Lée Vas Rrosl ysHlesgdasllar Arg Ser Lys Val Asn Gly
Gin Ser Gly 225236935240 Arg met Glu Pre Phe Trp Thrlle L ?_ys Pro Asn Asp Ala lle Asn
245250265:Phe: GluaSes A\ SlyghstaRhealesAla Rro Gl Asn AlaaTyet yscie 260265270 val Lys Lys
Gly Rsp 8ee 'Fhrllé”lﬁlém_syé&rs@uﬂé uAGIu AT Gy MQ&%@SQTAsﬁS@ySGAsn Thr Lys Cys Gin Thr
Pro lle Gly Al&'lle Asn Ser Ser 290239 00 Met Pro Phe His1 sn lle His Pro Leu Thr lle Gly Glu Cys
Pro ktys 3@53¢03k5820gbyaval tys Ser Asa Awy LearVadd eirAlgafhcflyakeu Arg A6 Ser 325330335
Pro @m% GIRHATGPAR] Arg'By @NgPGQyi%U‘FﬁWe% Al 1! 8405UF850 PF387 5T25.txt

y

3553603065 Gly Tyr His His Ser'Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys 370375380
agg ctc tat caa aac Ccca acc acc tat att tec gtt ggg aca tca aca 674
Arg Leu Tyr GIn Asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr
205 210 215 220
cta dac¢ cag aga tig gta cca aaa ata gct act aga tcc aag gta aac 722
Leu Asn GIn Arg Leu val pPro Lys Ile Ala Thr Arg Ser Lys val Asn

225 230 235
ggy caa agt gga agg atg gag ttc Tttt tgg aca att tta aaa ccg aat 770
Gly GIn Ser Gly Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn
240 245 250
gat gca ata aat ttt gag agt aat gga aat ttc att gct cca gaa aat 818
Asp Ala Ile Asn Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Asn
255 260 265
gca tac aaa att gtc aag aaa g%g gac tca aca atc atg aaa agt gaa 866
Ala Tyr Lys Ile val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu
270 275 280
ttg gaa tat ggt aac tygc aac acc aag tgt caa act cca ata g?g gcg 914
Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys GiIn Thr Pro Ile Gly Ala
285 290 295 300
ata aac tCt agt atg cca ttc cac aac atc cac cct ctc acc atc ggg 962
ITe Asn Ser Ser Met Pro Phe His Asn Ite His Pro Leu Thr Ile Gly
305 310 315
gaa tgc ccc aaa tat gtg aaa tca aacC aga tta gtc ctt gog act ggg 1010
Glu Cys Pro Lys Tyr val Lys Ser Asn Arg Leu val feu Ala Thr Gly
320 325 330
ctc aga aat agc cct caa g%a gag aga aga aga aaa aag aga gga cta 1058
Leu Arg Asn Ser Pro Gin Gly Giu Arg Arg Arg Lys Lys Arg Gly Leu
335 340 345
ttt gga gct ata gca ggt ttt ata gag gga gga tygg cag g?a atg gta 1106
Phe Gly Ala Ile Ala Gly pPhe Ile Glu Gly Gly Trp GIn Gly Met val
350 355 360
gat ggt tgg tat g%g tac cac cat agc aac gag cag g%g agt g?g tac 1154
Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr
365 370 375 380
gct gca gac aaa gaa tcc act caa aag gea ata gat g%a gtc acc aat 1202
Ala Ala Asp Lys Glu Ser Thr Gln Lys Ala Ile Asp Gly val Thr Asn
385 390 395
aag gtc aac tcg atc att gac aaa atg aac act cag ttt gag gcc git 1250
Lys val Asn Ser Ile Ile Asp Lys Met Asn Thr GIn phe Glu Ala val
400 405 410
gga agg gaa ttt aat aac tta gaa agg aga ata gag aat tta aac aag 1298
Gly Arg Glu Phe Asn Asn Leu Glu Arg Arg Ile Glu Agn Leu Asn Lys
415 420 425
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Glu Ser Thr Gin Lys Ala lle Asp Gly Val Thr Asn Lys val Asn Ser 385390395400 lle Ile Asp Lys Met
Asn Thr Gin Phe Glu Ala val Gly Arg Glu Phe 405410415 Asn Asn Leu Glu Arg Arg lle Glu Asn Leu
Asn Lys Lys Met Glu Asp 420425430 Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu
met 435440445 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu 450455460 Tyr
Asp Lys Val Arg Leu Gin Leu Arg Asp AsnPARRBLyBT&Péu Gly 465470475480 Asn Gly Cys Phe Glu
Phe Ly ks Afth Gy A AR Glu.CysMat Ol g 824904955 el 41 Asa Gl Thisdkyr Asp Tyr Pro
Gin Tys SetGll iSen 00551044 g L2l Tys Ang Glur Glenlle BecBlyneal Lys Leu Glu Ser lle Gly
515520528%Thr Tyr Gin lle Leu $&t lle Tyr Ser Thr val K18 Ser Ser Leu Ala 530535540 Leu Ala lle Met
val AlegGly t a4 SerhegairpMelisys perbsn-aly 595056566 Seaickesaiin Cys3Ag lle Cys lle 565
<2102uUYxD1Es MEI2IZ1ASTDAA é@%%fkﬁéhﬂ@ RS2 28p ST ADS <222> (15)..(1709)
<2234°PF387 ST25.1xt 15f500tt gtc aaa agt gac caz att tgc att ggt tac ca‘i6 ca aac aac tca98 Leu Val
Lys Her Asp Girt lletCysatledaly Jay His AlgaAsnaAsadSer 1523 yacagagicag gt gaéaca ata atg gaa
aag %t th&c”t%ch*-&Hg%th'l“h‘f%Y@bﬁf?aﬁ%r?ﬂ]r’-l?é‘ ME @IﬁpLﬁggbéﬂ %al Thr Val Thr His 303540

aag gag ctt ggt aac ggt tgt ttc gag ttc tat cac aga tgt gat aat 1480
Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Arg ng Asp Asn
480 485 4

gaa tgt atg gaa agt gta aga aac gga acg tat gac tac ccg cag tat 1538
Glu Cys Met Glu Ser val Arg Asg Gly Thr Tyr Asp Tﬁg Pro Glin Tyr
495 50 5

tca gaa gaa tca aga tta aaa aga gag gaa ata agt g?a gta aaa ttg 1586
Ser Glu Glu Ser Arg lLeu Lys Arg Glu Glu Ile Ser Gly val Lys Leu
510 515 520

gaa tca ata g?a act tat caa ata c¢tg tca att tat tca aca gtg gcg 1634
GTu Ser Ile Gly Thr Tyr Gin Ile Leu Ser Ile Tyr Ser Thr val Ala
525 530 535 540

agc tcc cta gca ctg gca atc atg gtg gcet g%t cta tct tta tgg atg 1682
ser Ser Leu Ala Leu Ala ITe Met val Ala Gly Leu Ser Leu Trp Met
545 550 555

tgc tcc aat gga teg tta caa tge aga att tgc att taa atttgtgagt 1731
Cys Ser Asn Gly Ser Leu Gln Cys Agg Ile Cys Ile
560 565

tcagattgta gtta 1745
<210> 48
<211> 568

<212> PRT
<213> Influenza A virus

<400> 48
Met Glu Lys ITe val Leu Leu Leu Ala Ile Ile Ser Leu val Lys Ser
1 5 10 15

Asp GIn Ile Cys ITe Gly Tyr His Ala Asn Asn Ser Thr Glu GIn val
20 25 30

Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Ala Gin Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp ggu Asp Gly val Lys
50 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp Ser Tyr Ile val
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gcc caa gac ata ctg gaa aag aca cac aat ggg aag ctc tgc agt ctal94 Ala Gin Asp lle Leu Glu Lys Thr
His Asn Gly Lys Leu Cys Ser Leu 45505560 aat gga gtt aag cct ctc att ttg agg gat tgt agt gta gct gga
tgg242 Asn Gly Val Lys Pro Leu lle Leu Arg Asp Cys Ser Val Ala Gly Trp 657075 ctc ctc gga aac ccc
atg tgt gat gaa ttc ctc aat gtg ccg gaa tgg290 Leu Leu Gly Asn Pro met Cys Asp Glu Phe Leu Asn Val
Pro Glu Trp 808590 tct fac ata gtg gag aad agtiéc®dic aat ggc fc tgc tac cca338 Ser Tyr lle Val
Glu Lys Asp Ser Pro Ille"Asn Gly Leu Cys Tyr'Pro 95100105 g g gat tfc aac gac tat gaa gag ctg aaa
cac ctg ttg agc agt aca386 G y Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr
110fi§12¥)5aééec%@t Bty Ak af'cAdateitc-¥ec Ao it &t )fg@it@cpﬁ'ﬁtﬁﬂ Asn His Phe Glu Lys lle
Gin lle lle Pro Arg Ser Ser Trp Ser Asp 125130135140 cat gat gcc tca tca gga gtg agc tcc gca tgt cca
tat aa};&g agg482 His Asp Ala Ser Ser ?Qfx vSaI S(?\r SeIr¥AIa C sHProPE%:éﬂ Gly Arg 145150155 tcc
tcc tft cgéigagglﬁ {igts Yot &k G54 450 a5¢ a§@gca§3@§§er1§er € Phe Arg Asn Val Val Trp Leu
lle Lys Lys Asn Asn Ala 160165170 tac cca aca ata aaa agg aat tac aat aat act aac caa gaa gat ctt578
Tyr Pra Thr lle.L. rg. As r Asn Asn Thr j A 1 85 ttg gta ctg tgg ggg att
cac A y@%ﬁéﬁ&% alﬁga?) gggﬁggg %:%?%52 L%esup\%pLgé%Trﬁ %Iy I e/ﬁgl%% Pro Asn Asp Ala Thr Glu
Gin Thr 190195200 aag ctc tat caa aac cca acc acc tat gtt tct gtt gga aca tca aca674 Lys Leu Tyr Gin

Asn &0 Ehy Thn Tyt valsex MalGly iy $G$.r Eh20R210419220:¢l0 aRe 6ag aga teg gte cca gaa ata
gct dec agg ccc aaa gta aatBB2 Leu Asn

in Arg 3&% Val Pro Glu lle Ala Tatr Arg Pro Lys Val Asn
225230235 ggg caa agt gga aga ata gag ttt ttc tgg aca atc tta aag cca aat770 Gly Gin Ser Gly Arg lle
Glu Rhe Rhie J4p Thr lle-betelysRra fsn 240245280 gahgegrale-aatiie gag agt aat gga aat tit att gct
cca gaa tat818 Asp Aldffe Asn Phe Glu Ser ASR Gly Asn Phe lle AladPro Glu Tyr

Lys Arg Ser Tyr Asn Ash Thr Asn GIn Glu Asp Leu Leu val Leu Trp
185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu GIn Thr Arg Leu Tyr Gln
195 200 205

asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr Leu Asn GlIn Arg
210 215 220

Leu val Pro Lys Ile Ala Thr Arg Ser Lys val Asn Gly GlIn Ser Gly
225 - 230 235 240

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala ITe Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe ITe Ala Pro Glu Asn Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys GIn Thr Pro Ile Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Asn Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

pro GIn Gly Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Iie
340 345 350

Ala Gly pPhe ITe Glu Gly Gly Trp GIn Gly Met val Asp Gly Trp Tyr
Page 99



255260265 gca tac aaa att gcc aag aaa gga gac tca gca atc atg gaa agt gga866 Ala Tyr Lys lle Ala
Lys Lys Gly Asp Ser Ala lle met Glu Ser Gly Page 101 PF387 ST25.txt 270275280 ttg gag tat ggt aac
tgc aac acc aag tgt caa act cca atg ggt gca914 Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys Gin Thr Pro
Met Gly Ala 285290295300 an aac tcc agc at% cca ttt cac aac ata cac cct ctc acc att ggg962 lle Asn
Ser Ser Met Rrq Phe His Asn Ile His,pro LBEPPhr i’ &15*305310315 gaa tgc ccc aga tac gtg aag tca
gat aga tta gtC'ctt gca aca ggg1010 Glu Cys Pro Arg Tyr val Lys Ser Asp Arg Leu Val Leu Ala Thr Gly
320325330 ctc agg aat gtc cct caa aga gaa aca aga gga cta ttt %jg cc atal058 Leu Arg Asn Val Pro
Gin 8hy %‘I"HPA’? %Wleﬁf?’@? RIE % §§§38Lb?, {gc’g@d% ﬁcngr% g¥3 gga ggg tgg caa gga atg
gta gac ggt tgg tat1106 Ala Gly Phe lle Glu Gly Gly Trp Gin Gly met Val Asp Gly Trp Tyr 350355360
gga tac cac cat agc aac aag,caa.ggqg agt gga t t gca gac aaallb4 Gly Tyr His His Ser Asn Lys
Gin §\3§ S&f Cg-aIVT%/cir NS l%sgéé%i%%ﬁsggfgéaﬁckyécﬁ 3iaAaS§g§g¥§ﬁ ata gat gga atc act aat
aag gtc aac tcal202 Glu Ser Thr Gin Lys Ala lle Asp Gly lle Thr Asn Lys Val Asn Ser 385390395 atc
att aaa a c ac g 1 lle 1l s met Asn Thr Gin Phe Glu
Alag\f;‘cg(‘l3 Ii/leL}% SG%y h%%gj’t%ﬂ*ﬁo%ﬁ%%%ﬁ%ﬁz’é {agj %tégga%g%#g aac aag aaa atg gaa
gacl1298 Asn Asn Leu Glu Arg Arg lle Glu Asn Leu Asn Lys Lys met Glu Asp 415420425 gga ttc cta
gat gig;tag act iat @Al ITLIARLCH /oAt cistod34a Gy Rhe keysAsgrvahdgp Thr Tyr Asn Ala Glu Leu
Leu Val Leu Met 430435440 gaa aat gagtaga acc cta gac ttt catg@c tca aat gtc aag aac ctt

1394 Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu 445 450 455 460 tac gac

aag gtt,conLctoccag¢ith\agg-gal aakgearaagruad £1g19gtldd 2 lyvAsp kuswal Arg Leu Gin Leu Arg Asp
Asn Ala Lys GRFLeu Gly 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu .Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Met Glu
485 : 430 495

Ser val Arg Asn Giy Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ser
500 505 510

Arg Leu Lys Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile Gly
515 520 525

Thr Tyr G1n Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala
530 535 ' 540

Leu ATa ITe Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
545 550 555 560

Ser Leu GIn Cys Arg Ile Cys Ile

<210> 49

<211> 1732

<212> DNA

<213> Influenza A virus

<220>

<221> (DS

<222> (15)..(170%)
<223> '

<400> 1
tctaatctgt taaa atg gag aaa ata gta ctt ctt ttt gca ata gtc agt 30
Met GTu Lys Ile val Leu Leu Phe Ala Ile val Ser
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465470475 aat ggt tgt ttc gag ttc tat cac aaa tgt gat gat gaa tgt atg gcal490 Asn Gly Cys Phe Glu Phe
Tyr His Lys Cys Asp Asp Glu Cys Met Ala 480485490 agt gta aga aac gga acg tat gac tac ccg cag tat
tca gaa gag gcal538 Ser Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala 495500505
aga cta aac aga gag gaa ata agt gga gta aaa tt(7:; gaa tca ata ggal586 Arg Leu Asn Arg Glu Glu lle Ser
Gly Val Lys Leu Glu Ser lle Gly 510515528 Bti taedaadia ttg tq@ att tat tca aca gtg gcg agt tcc tta
gcal634 Thr Tyr Gin lle Leu Ser lle Tyr Ser Thr Val Ala Ser Ser Leu Ala 525530535540 ctg gca atc
atg get g Ttadet tuntggagate taraaty 82d catAkcHeawietadsl Ada Gly Leu98er Phe Trp Met
Cys 'Sé&r h &y Pa§e*t82PP38 @%’_55.&?5 1555%5%’[&1’5@6 &34 t48hgk att tge att taa acttgtgagt
tcagattgta gttl1 /732 Ser Leu Gin Cys Arg lle Cys lle 560 <210> 50 <211> 564 <212>£§P/§RT <213>
InflugpzdAdvieas SAG0922 MEE Glif LYEYI83%aPREUAEEUIThedAla HEVAF Beelteu Vall Ser 151015
Aspéﬁ Eﬁ?@qlﬁlyﬁ{}r LI% éEA%erF A%r%‘ S@ﬁ'ﬁ?'&;ﬁﬁ iﬁh\FaP’E&z%%"éﬁ?s% Thr lle Met Glu Lys Asn
Val Thr Val Thr His Ala Gin Asp lle 354045 Leu Glu Lys Thr His Asn Gly Lys Leu Cys Ser Leu Asn Gly
Vel 84S SO G0 P e helbeuna T s i R0 AL TrbYceliarly Asn €8707550 pro e
Cys 45sp Glu Phe Leu Asn Y@l Pro Glu Trp Ser Tygjle Val 859095 Glu LysAsp Ser Pro lle Asn Gly Leu
Cys%r Pro C]%fgg Phe Asn 100105110 As§ 'I;yr Glu Glu Leu Lé/s His Leu Leu SeL_}L er Thr Asn His

cch CEG At tig. ag tOt agr gta gct gda .t
Phe ﬁj g% g_y,gﬁbelwéun%fee Ilée%rﬁ,%r %rcsgrggr,p &ﬁr g@g @?@Aﬁ%ﬂAla Ser 130135140
65 70 75
CtC ctc gga aac ccc atg tgt gat gaa ttc cte aat gtg ¢cg gaa tgg 290
Leu Leu Gly Asn Pro Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp
80 85 80
tct tac ata gtg gag aag gac agc cca atc aat ggc cte tgc tac cca 338
Ser Tyr Ile val Glu Lys Asp Ser Pro Ile Asn Gly Leu Cys Tyr Pro
95 100 105
g%g gat tt¢ aac gac tat gaa gag ctg aaa cac ctg ttg agc agt aca 386
Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr
110 115 120
aac cat ttt gag aaa att caa atc atc ¢cc agyg agt tct tgg tcc gat 434
Asn His Phe Glu Lys Ile GlIn Ile Ile Pro Arg Ser Ser Trp Ser Asp
125 130 135 140
cat gat gcc tca tca gga gtg age tcc gca tgt cca tat aat ggg agy 482
His Asp Ala Ser Ser Gly val Ser Ser Ala Cys Pro Tyr Asn Gly Arg
145 150 155
tcc tce Tttt tic aga aat gta gtg tgg ctc atc aaa aag aac aat gca 530
Ser Ser Phe Phe Arg Asn val val Trp Leu Ile Lys Lys Asn Asn Ala
160 165 170
tac cc¢a aca ata aaa agg aat tac aat aat act aac caa gaa gat ctt 578
Tyr Pro Thr Ile Lys Arg Asn Tyr Asn Asn Thr Asn GlIn Glu Asp Leu
175 180 185
ttg gta ctg tgg ggg att cac cat cct aat gat gca aca gag cag aca 626
Lau val Leu Trp Gly Ile His His Pro Asn Asp Ala Thr Glu Gln Thr
190 195 200
aag ctc tat caa aac cca acC acc tat gtt tct gtt g?a aca tca aca 674
Lys Leu Tyr GIn Asn Pro Thr Thr Tyr val Ser val Gly Thr sSer Thr
205 210 215 220
ctg aac cag aga tcg gtc cca gaa ata gct acc agg ccc aaa gta aat 722
Leu Asn GlIn Arg Ser val Pro Glu ITe Ala Thr Arg Pro Lys val Asn
225 230 235
ggg caa agt gga aga ata gag ttt ttc tgg aca atc tta aag cca aat 770
Gly GIn Sser Gly Arg Ile Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn
240 245 250
gat gcc atc aat Ttc gag agt aat gga aat ttt att get cca gaa tat 818
Asp Ala Ile Asn Phe Glu Ser Asn Gly Asn Phe ITe Ala Pro Glu Tyr
255 260 265
gca tac aaa att gcc aag aaa g?a gac tca gca atc atg gaa agt g%a 866
Ala Tyr Lys Ile Ala Lys Lys Gly Asp Ser Ala Ile Met Glu Ser Gly
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Ser Gly Val Ser Ser Ala Cys Pro Tyr Asn Gly Arg Ser Ser Phe Phe 145150155160 Arg Asn Val Val Trp
Leu lle Lys Lys Asn Asn Ala Tyr Pro Thr lle 165170175 Lys Arg Asn Tyr Asn Asn Thr Asn Gin Glu Asp
Leu Leu Val Leu Trp 180185190 Gly lle His His Pro Asn Asp Ala Thr Glu Gin Thr Lys Leu Tyr Gin
195200205 Asn Pro Thr Thr Tyr Val Ser Val Gly Thr Ser Thr Leu Asn Gin Arg 210215220 Page 103
PF387 5]ﬁ?glxt Ser val Pro Gluzlgg Ala ThrPAe§ PR EY WAl Asn Gly Gin Ser Gly 225230235240 Arg lle
Glu Phe Phe Trp Thr lle Leu LyS Pro Asn Asp Ala lle Asn 245250255 Phe Glu Ser Asn Gly Asn Phe lle
Ala Prg Gho TyaAlegTyrdysce 2602662 20 Alndtysdys:Gly AspBer dda keMet Gluosér Gly Leu Glu
Tyr Gy 275280585 Ksh"CySyAshTh 1Y EySEinSEar BYb Riét 88 Ad¥1§/&sn Ser Ser 200295300 Met
Pro Phe His Asn lle His Pro Leu Thr lle Gly Glu Cys Pro Arg 305310315320 Tyr val Lys Ser Asp Arg
Leu 34 128G AleCTAI GREBesCArgASANaRB25H30335 RS GIFCAM G THg9Rrg Gly Pe4 Phe Gly Ala lle
Ala é])? PhE 15340325550 éﬁ/ éﬁf} frsp”c%@@*;} fél Q/alf%sg I)% ngI]% Gly Tyr His His
355360365 Ser Asn Lys Gin Gly Se[cGIy Tyr Ala Alta Asp Lys Glu Ser Thr Gin 3701?5{1158380 Lys Ala lle
Asp STHCASHPRY. rf] r g I%ﬁﬁfgy 8 ?? Thr Gin'he Glu Ala Val
Gly @? g?’u“" F}’;ig]?e0 ﬁ% Ai?/r??_ge%%G %8 §41 rg%\gkggl e %?;?Aﬁgiﬁéiﬁys Lys Met Glu Asp Gly

Phe Leu Asp 420425430 Val TrE Thr Tayr Asn Ala Glu Leu Leu Val Leu Met Glu Asin (glu Arg
435{%§4g2§3aat gtc CCt caa aga gad aca aga gga cta ttt ggg gcc ata 05
g Asn val Pro GlIn Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile

335 340 345
gca g%c ttC ata gaa gga ggg togg caa gga atg gta gac g%t tgg tat 1106
Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr
350 355 360
g?a tac cac cat agc aac aag caa ggg agt gga tac gCct gca gac aaa 1154
Gly Tyr His His Ser Asn Lys Gin Gly Ser Gly Tyr Ala Ala Asp Lys
365 370 375 380
gag tcc act caa aag gca ata gat gga atc act aat aag gtc aac tca 1202
Glu Ser Thr Gln Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser
385 390 395
atc atti gac aaa atg aac act cag ttt gag occ gtt gga aag gaa trt 1250
ITe ITe Asp Lys Met Asn Thr GlIn Phe Glu Ala val Gly Lys Glu Phe
400 405 410
aat aac tta gaa agg agg ata gag aat ttg aac aag aaa atg gaa gac 1298
Asn Asn bteu Glu Arg Arg Ile Glu Ashn Leu AsSn Lys Lys Met Glu Asp
415 420 425
g%a ttC cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg 1346
Gly Phe tLeu Asp val Trp Thr Tyr Asn Ala Glu Leu teu val Leu Met
430 435 4490
gaa aat gag aga acc cta gac ttt cat gac tca aat ¢gtc aag aac ctt 1394
Glu Asn GIu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Ash Leu
445 450 455 460
tac gac aag gttt Cga Ccta cag ctt agg gat aat gca aag gag ctg ggt 1442
Tyr Asp Lys val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475
aat g?t tgt ttc gag ttc tat cac aaa tgt gat gat gaa tgt atg gea 1490
Asn Gly Cys Phe Glu Phe Tyr His Lys C€ys Asp Asp Glu Cys Met Ala
480 485 490
agt gta aga aac gga acg tat gac tac ccg cag tat tca gaa gag gcea 1538
ser val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
495 ' 500 505
aga cta aac aga gag gaa ata agt gga gta aaa ttg gaa tca ata g%a 1586
Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile Gly
510 . 515 520
act tac caa ata ttg tca att tat tca aca gt% gcg agt tcc tta gea 1634
Thr Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala
525 530 535 540
ctg gca atc atg gta get ggt cta tet tic tgg atg tge tcc aat gga 1682

Leu Ala ITe Met val Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly
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Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys Val 450455460 Arg Leu Gin Leu Arg
Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe 465470475480 Glu Phe Tyr His Lys Cys Asp Asp Glu
Cys Met Ala Ser Val Arg Asn 485490495 Page 104 PP387 ST25.txt Gly Thr Tyr Asp Tyr Pro Gin Tyr
Ser Glu Glu Ala Arg Leu Asn Arg 500505510 Glu Glu lle Ser Gly val Lys Leu Glu Ser lle Gly Thr Tyr

Gin lle 515520525 Le'\L/LTz?fr lle Tyr Ser Thr\faBAI&Ser B€F Leu Ala

Gly Leu Ser Phe Trp

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

<400>

>
3

0
64

PRT

Influenza A virus

2

560

Met Glu Lys Ile

1

Asp GIn

Asp Thr

Leu Glu
50

Pro Leu
65

Pro Met

Glu Lys

Asp Tyr

Lys Ile

130
ser Gly
145
Arg Asn
Lys Arg

Gly 1le

Asn Pro
210

Ile

I'le

35

LYS

Ile

Cys

ASp

Glu

115

Glin

val

val

ASh

His

195

Thr

Cys

20

Met

Thr

teu

ASp

Ser

100

Glu

Ser

val

Tyr

180

His

Thr

et Cys Ser Asn Gly Sér'Leu Gin Cys 545550%%%

tca ttg caa tgc aga att tgc att taa acttgtgagt tcagattgta gtt 1732
Ser Leu GIn Cys Arg Ile Cys Ile

val

5

Ite

Glu

His

Arg

Glu

85

Pro

Leu

Ile

Ser

Pro

Tyr

Leu

Gly

Lys

Asn

Asp

70

Phe

Ile

Lys

Pro

Ala

150

Leu

Asn

Asn

val

Leu

Tyr

Asn

Gly

55

Cys

Leu

Asn

His

Cys

Tle

Thr

ASp

Ser
215

Phe

His

val

40

Lys

Ser

Asn

Gly

Leu

120

Ser

Pro

Lys

Asn

Ala

200

val

Ala

Ala

25

Thr

Leu

val

val

Leu

105

Leu

Ser

Tyr

Lys

Gln

185

Thr

Gly

Ile val
10

Asn Asn
val Thr
Cys Ser
Ala Gly

75

Pro Glu

90

Cys Tyr

Ser Ser

Trp Ser

Asn Gly

AsSn ASh

170

Glu Asp

Glu Gin

Thr Ser

Ser

Ser

His

Leu

60

Trp

Trp

Pro

Thr

AsSpD

140

Arg

Ala

Leu

Thr

Thr
220
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Leu

Thr

Ala

45

Asn

t.eu

Ser

Gly

Asn

125

His

ser

Ty

Leu

205

Leu

val

Glu

30

GIn

Gly

l.eu

Tyr

Asp

110

His

Asp

Ser

Pro

val

190

Leu

AsSn

Lys

15

Gln

ASp

val

Gly

Ile

95

phe

rhe

Ata

Phe

Thr

175

Leu

TYr

Gin

Ala lle Met 530535540 val Ala
560 Arg lle Cys lle

Ser

val

LysS
Asnh
80

val
Asn
Glu
Ser
Phe
160

Ie

Trp

Arg



PF387 ST25.txt

Ser val Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly Gin Ser Gly
225 230 235 240

Arg Tle Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

Ala Lys Lys Gly Asp Ser Ala Ile Met Glu Ser Gly Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys GIn Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Arg
305 310 315 320

Tyr val Lys Ser Asp Arg Leu val Leu Ala Thr Gly Leu Arg Asn val
325 330 335

Pro G1n Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly pPhe Ile
340 345 350

Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His
355 360 365

Ser Asn Lys Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gin
370 375 380

Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser ITe Ile Asp Lys
385 390 395 400

Met Asn Thr GIn Phe Glu Ala val Gly Lys Glu Phe Asn Asn Leu Glu
405 410 415

Arg Arg ITe GIu Asn Leu Ash Lys Lys Met Glu Asp Gly Phe Leu Asp
420 425 430

val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met Glu Asn Glu Arg
435 440 445

Thr Leu Asp Phe HMis Asp Ser Asn val Lys Asn Leu Tyr Asp Lys val
450 455 460

Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe
465 470 475 480

Glu pPhe Tyr His Lys Cys Asp Asp Glu Cys Met Ala Ser val Arg Asn
485 490 485
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Glu

Leu

val

545

Arg

Thr

Glu

Ser

530

Ala

Ile

Tyr

Ile

515

Ile

Gly

Cys

Asp Tyr Pro
500

Ser Gly val

Tyr Ser Thr

Leu Ser Phe

550

Ile

Gin Tyr

Lys Leu
520

val Ala
535

Trp Met

PE3B7 ST25.txt

505

Ser Glu Glu Ala Arg Leu Asn Arg
510

Glu Ser Ile Gly Thr Tyr GIn Ile

525

Ser Ser Leu Ala Leu Ala Ile Met

540

Cys Ser Asn Gly Ser Leu Gln Cys
555
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