PEPTI DE SEQUENCES AND COWVPCSI TIONS The i nvention
concerns peptide sequences, conpositions conprising
t he peptide sequences, and in particular influenza
vacci nes conprising the sequences and the
conpositions, and uses of the sequences. The present
invention is especially concerned with vaccines that
are prot ectiBRI TBFRAGUENCHUARID CoMEOSITIbMNENZa Vi rus
strains, including existing viruses across different
: species (e.g. protective against both human and avi an
Sl u vi ruses that. have. mutat ed
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respect of the adaptive i mune system it is well

known that immunity agai nst pathogens is provided by

the action of |yniphocytes, which constitute the nost

comon cell type in the i nmune system There are two

types of |ynphocyte: the B | ynphocyte and the T

| ynphocyte. These are generally terned B cells and T

cells respectively. B cells have the ability to




The MHC nolecule is a critical inmune system nol ecul e,
since it is this nolecule that presents the epitopes
of the antigens to the i mune system For exanple, if
a Tcell istorespond to a particul ar pathogen, the
pat hogen nust have a | east one antigen (such as a
protein) that has at | east one epitope (such as a
peptide portion of the protein) that can bind to an
. MHC nol ecul e on the surface of a cell and thus
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Boon et al disclose human CTL cl ones specific for

natural variants of the HLA-B*3501-restricted epitope

in NP 418-426. In J. |Inmunother., Jan-Feb 2003, 41-6,

A. Trojan et al disclose the FILA-A3-restricted 9-ner

RLEDVFAGK whi ch i s capabl e of inducing specific CTL
case bEB@hiNg hitmaklAcddts ast hc(lgﬁ%. L US RL

peptide G LGFVFT‘S‘%FS al%o 3 osed%ﬁhﬁaéd/ of Bidwr'as TCR

(T GGQH ff%fleptor)JLiE welBoae, themadves5diviRibla dutod slbsetts xamchdﬁﬁthefv)é cither a

tricted e derived fromthe
real o R bl b EERPL iRy Biesion saterias emiprotiorih “efecting
the rﬁBBavi’al of mregﬁma@tbﬁt@st %@@&ﬁﬁple%ﬂ?tag% g 89%6@9@357 gffictor colls

InJ
that %@%leetp L=t} m@gﬁ%@.qeys &4 wqﬂmmg@emummﬂm bisbeics SGUIRE Nchdur cells.

Regufa'f&*gm (%%1'5 ;‘%P%l%rog%réue L %%343 Iple t%afnﬁgaizl)gg ﬁff?ﬁ%%)z{)’é glslg %nc(gllls %o become
more (SFBPIWVANM th rthim fRffctRdnp ele¥eesgasRory PE Helib 200, éﬁoﬁzﬁﬁé‘d ‘helper’ T
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agai nst nore than a single strain of |nfluenz VI rus.
Mor eover, vacci nes based upon these single epitopes,
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“can be Happﬁm s riitedtddtinddaey td?ﬁblﬁfd%té’érg &%@E{ﬁﬁ irftledo :]-é:then Sme, or

toselV L uS strain, and do not provi ote Ion ag

COS@}SB@%@%W@‘#‘I&F@%*@W@% that m ght devel op. Wth t he
energence of the highly dangerous H5N1 strain in the
avi an popul ation, the need for a vaccine in advance of

This abﬂlthoﬁarm‘pm(ﬂdeﬂmng aace e o delAPa TRE Nnd 'Hﬁr@&)o%@rfﬂf Tesponse

foll t.he H5N1dstra| n has become nore acute. Mreo
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ior art as set out above
1mmu1¥% ?ﬁéru%gl %@e‘%k’@“ﬁ%sent i nvention to provide a

pol ypeptide that is capable of eliciting a CTL i nmune
response in vertebrates against a plurality of

i nfluenza strains and/or in a plurality of individuals
expressing differing IVIELCs (Bl As). It is a further
aimof the present invention to provide an influenza
vacci ne using the polypeptide of the invention.
Preferably the vaccine is gapable of protection
against a plurality of influenza strains and/or is
effective in a plurality of individuals expressing
differing MEICs (I1LAs) Accordingly, the present




Figure 2 shows IFN-y production by primary spl enocyte
cultures of FLU-v. and NRP vacci nated m ce stinul ated
with Con A (10 pg/ml), soluble Lysozyne (5 gg/ral),
purified soluble FLU v pol ypeptide preparation (PI,
P2, P3, P4, P5 and P6 all together at 5 pg/m) and
HLA- mat ched T1 (Tl) and m snmat ched JURKAT (Ju) human

In ordeﬂ: dbr selii tb hexformftaeit deheond withid thenaangéx aystans of an animal, the

Al New Cal edoni a/ 20/ 99, . A/ NYMC/ X- 147 or
cells naafl §o, AR E295I08Y BING0eIB FuTcahs | BEEEECSRIAh A15p8)fel recognising’
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' enocyte to |nfectedtrans ratio
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corresponding cell transfected wth ozyne;

essentldaukzgxsmfmmmmab@onfaudy&mulglrba mblleame@t pifcdu@ﬁy onthefconcerted

for.sol ubl e antigen.. 25, .10 for
way thigip pebettil forfBE iR QuiE Rl bt SSneRnml Rl 107 |
19 6 pg/m, and Fi gures 3A and 31B show survival of

ani mal s fol owing a |ethal challenge with Influenza
In ordentPiy G181 sppifivallxrogegniss anduierkwidh arEs s pythpgers present

in the 84%\;\5@;@-% Iﬂ%;lnge sYe o?lg%@éérze peg {)]t%l%noq' }855?19 %%ngbcle antigen

receptotiontgmpRocledpinthodies ﬁiDB eElsadeT canfbﬁsﬁth@ bETCREHH &lls.
in Fig 3A were inoculated intraperitoneally with 100

pg of rat anti-nouse CD8 sera on days 19 and 22;
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anifr evant rat s
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ti.de that art of an influenza virus protein
Selec{%x‘%ﬁg?ﬂéqs?éﬂ%mﬁ’ﬁl Bﬁ’ﬁsmne system response, such as by
exhi biting CTL reactivity when bound to an MHC. One
met hod for determ ni ng whether a pol ypepti de possesses
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t he, pr.esent |nv ntion te
and T SN S ter 10 BUEER) o BR ek Shimnas) Moriliet Sy Brthicytcs Ge.
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virus proteins. These sequences nmay be situated

between two or nore of the sequences (the epitopes)
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ends of the pol ypeptide. The presence of such further
sequences should not affect the function of the

pol ypepti de, provided that the polypeptide as a whol e
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84861601r ef INP_056664. 11; 1304662421r ef 1NP_848689. 11;
130349250( gb1AAP22121. 11; 304662111r ef 1NP848672. 11,
1303492191gMVAP22104. 11,
47610251gb1AAD29208. 11AF100392_11;
47610221gb1AAD29206. 11AF100391_11,;
47610191gbl AAD29204. 11AF100390 11;

organigizH mfimmebDﬂQ)Z (2ol ¥WGsEQRB®Ed Fbim foreign proteins, i.e. antigens, are

1AAD29200. 11AF100388_11;
normalj}? %tgelg% 1ngg WWWB@SEFB the body. Once produced, these
epitopés/ Bédab h
pliop 472?[68 O% 1gb|10:lAéD TEh tﬁ%ﬁ%%%gggu%,lthe MHC (major histocompatibility
compler) Grg0hd giskhing2@beted IARGDPRBdntad pn the cell surface for binding the T -
cellre(i% 9981gNAAD29190. 11AF100383_11;
9951gb1AAD29188. 11AF100382_ 11;
47609921gbl AAD29186. 11AF100381_11;
47609891gb1AAD29184. 11AF100380_11;
Tt shouldz Be olseriifat dusriphedestrumiveooame of the immune response, the response has

to act c%g %g%g%qu% 89; %%§E10037gm}%dy s own cells or proteins. Thus, the
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] 9D 6414. 1 ; 190493821dbj 1BAA99399. 11;

only 3%%%2@% Bff 2 géesi AW%@QBS? e now investigated more fully the

mechaﬁ?ﬁ%ﬂiﬁi@tskﬂaﬂéc%ﬂﬁiaﬁoh w4 B:3124 90 1ABA42H, g% %flof the present
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mvenm?% 4 @ggg')e eragfg@gmtaﬁgshed a method of predicting the immunogenicity of
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It has k03638 Jfgpﬁ@ﬂ 9 Gt
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key rolggn saBuyiIrnE 06 FDwtmAR2 SBEAHT molecules enable T cells to recognise
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molecul& #ak3 7, mb AARE] 24 T1TL DARS 5 326 Bladslil MEC
71655384 1gDRAZ8 740, 11, 1716553701 gbIAAZ 38758115 glycoproteins

that arg pigwnion the swAzssoEricell, 7B 8564 § AN TSR sclilhle molecules

e R BT SR S e
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un: Tg Alelsfibg cmesrerdgeaiog I\Q&IC molecules, meaning that in the
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2819433 d gb1AA033501. 11AF474050_11,;
281943271gb1AA033499. 11AF474049 11;
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- Ths Wﬁo@gkgglel(smgngcmeﬂmnune system molecule since it is this molecule that

present%%%é%lgié%ﬁgg t%)l FSO%%ESWS :éfn 08r4egxgl%%}eg ifaT cell is to
i

R84 8. & Suhdts hR3B8A 43544
O AA052895, 11AF509052 W antigen (such as 2

proteinpibgiits 24 lear xps 2gdapel FaesE0Bptide portBeAgAbdmytein) that can bind to

o MG ARG PARTANIESR35 i kend dgterct 36n T £ gipich binds to e

MHC- péﬁﬁ&&&ﬁﬂpl&ﬁ.A&"ﬁﬂ@ GHSindhiine response is dependent on the ability of the MFC
28849415lg 1AA052890. 11AF509047_ 11: 288494131gb
to. bind o\ g spikep i3 8 epitope that the MHC will bind to, or 1f there is no T cell

i RS HATALOSIORE AAEERRSTo iR RAHAT M o

AA052886. 1
288494051gbRA052885. 11AF509042_11; 28849403l gb

In respect of ‘self’ proteins, however, one of several epitopes may be able to bind to the

MHC molecule and hence potentially induce an immune response. On these occasions a

specific “signal” must be provided for the self-reacting Iymphocyte clones to be deleted or
“switched off”.

Since, as indicated above, both self and foreign (i.e. non-seif) peptides can bind to MHC
molecules, the binding of various peptides to MHC molecules has received particular scrutiny
i the immunology field. Many investigations have sought to calculate or predict the strength
of binding between certain MHC (particularly HLA and H-2) types and peptide sequences, to
try to account for immune responses, or the lack of them (i.e. the “signal” required for

discrimination between self and foreign). Examples of these include the following;

Altavia Y, Schueler O, Margalit H. 1995. “Ranking potential binding peptides to MHC
molecules by a computational threading approach”. J. Mol. Biol., 249:244-250.

Altuvia Y, Sette A, Sidney J, Southwood S, Margalit H. 1997. “A structure-based algorithm

to predict potential binding peptides to MHC molecules with hydrophoblc binding pockets”.
Hum. Immunol. 58:1-11.




AA052884. 11A1?75090411 |

288494011gbh1AA052883. 11AF509040_11; 57324071gb
AA1D49083. 11AF156465_21,;

57324251 gbl AAD49095. 11AF156471_21; 57324131gb
AA049087. 11AF156467_21;

57324101gbl AAD49085. 11 AF156466_21; 57324041gb

G.E. PRIXGO8IG P Nobeibd 044 2Berzofsky,. AS. De Groot, “Two novel T cell epitope
57324011 gbl AAD49079. 11AF156463 21 5732398

Prem%AManh@fé@z;é@iﬁ}blsdmam tﬁamm%v@l mediEtEd ané pubhshed

e Ce——

13:58AADA90B95)1 1AF156458 21; 3242631 gbh1AAA43254. 11,
1379330771gbi AA046713. 11 37933074lgb1AA046711 11;
- 37933071 gb1AA046709. 11; 37933068l gbl AA046707. 11;

SISO OACIED iy TRTRORS AN AT bt st

pepti®y OBRI0E3N g0 WA 6Bt Mty cBRHBAAROIqbAADAAEOBIdI1267:1258-1267.
379330471gbl AA046693. 11; 37933044 gb1AA046691. 11;

Pamer EG, Harty JT, Bevan MJ. “Precise prediction of a dominant class I MHC-restricted
epitope of Listeria monocytogenes”. Nature 1991; 353; 852 —855.

Parker KC, Bednarck MA, Coligan JE. 1994. “Scheme for ranking potential HLA-A2 binding

peptides based on independent binding of individual peptide side-chains”. I. Inumunol.
152:163-175.

Rammensee HG, Friede T, Stevanoviic S. 1995. “MHC ligands and peptide motifs: First
listing”. Immunogenetics 41:178-228.

Ruppert I, Sidney J, Celis E, Kubo RT, Grey HM, Sette A. 1993. “Prominent role of
secondary anchor residues in peptide binding to HLA-A2.1 molecules”. Cell 74:929-937.

Schueler-Furman O, Elber R, Margalit H. 1998, “Knowledge-based structure prediction of
MHC class I bound peptides: A study of 23 complexes”. Fold Des. 3:549—564.

Sette A, Buus S, Appella E, Smith JA, Chesnut R, Miles C, Colon SM, Grey HM. 1989.
“Prediction of major histocompatibility complex binding regions of protein antigens by

sequence pattern analysis”. Proc. Natl. Acad. Sci. USA 86:3296-3300.

Sette A, Sidney J, del Guercio MF, Southwood S, Ruppert J, Dahiberg C, Grey HM, Kubo
RT. 1994a. “Peptide binding to the most frequent HLA-A class I alleles measured by
quantitative molecular binding assays™. Mol. Immunol. 31:813-822.



379330411gbl AA046689. 11; 379330381gbl AA046687. 11,
37933035 gh1AA046685. 11; 379330321gb1AA046683. 11;
379330291 gbl AA046681. 11; 37933026 gbl AA046679. 11,
379330231 gbl AA046677. 11; 379330201 gbl AA046675. 11,
37933017 gbl AA046673. 11; 379330141gbl AA046671. 11,
379330111ghl AA046669. 11; 37933008 gbl AA046667. 11;

Sette 87Y8R0I054, gtdhea0A6B6Bowikr PINARI0I02 Ry BLAATAE6E3LICTM, Oseroff C,

29 bl AAO4 37932996 gbl AA046659. 11
Yuan 3’73@‘%@@ 1Jg A@&ok% ﬁe 1‘8‘?@@?3% %‘Wm\@lﬁé%%bmdmg affinity and

o RS O AORISE R SRR SRIARICE s o

377851571 gblAA046416 11; 37785154 gblA A046414. 11,
; I AAD46408, 11;
Stefanggt;gag}%%gbl @Bbf}A Q§§1§'gf&faill13és1s 0 1§n5n:!i§nsoggmczty" Transplant Immunology 10
133-136

Sturniolo T, Bono E, Ding J, Raddrizzani L, Tuereci O, Sahin U, Braxenthaler M, Gallazzi F,
Protti MP, Sinigaglia F, Hammer J. 1999. “Generation of tissue-specific and promiscuous

HLA ligand databases using DNA microarrays and virtual HLA class II matrces”. Nat.
Biotechnol. 17:555-561.

T. Sudo, N. Kamikawaji, A. Kimura, Y. Date, C.J. Savoie, H. Nakashima, E. Furuichi, S.
Kuhara, and T. Sasazuki, “Differences in MHC Class I sclf peptide repertoires among
HLA-A2 subtypes.” J. ITmmunol.: 155: 4749-4756, (1995).

T. Tana, N. Kamikawaji, C.J.Savoie, T. Sudo, Y. Kinoshita, T. Sasazuki, “A HLA binding
motif-aided peptide epitope library: A novel library design for the screening of HLA-DR4-

restricted antigenic peptidés recognized by CD4+ T cells.” J. Human Genet., 43:14-21
(1998).

K. Falk, et al. “Allele-specific motifs revealed by sequencing of self- peptldes eluted from
MHC molecules”, Nature, Vol. 351, 290-297 (1991).

T Elliott et al. “Peptide-induced conformational change of the class I heavy chain”, Naturs,
Vol. 351, 402-407, (1991).

P. Parham, “Deconstructing the MHC”, Nature, Vol. 360, 300-301, (1992).

Hwai-Chen Guo et al., “Different length peptides bind to HLA-Aw68 similarly at their ends
but bulge out in the middle”, Nature, Vol. 360, 364-367, (1992).
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gb1AA046406. 11; 377851391gbl AA046404. 11,

377851361gbl AA046402. 11; 37785133 gb1AA046400. 11;
37785130) gbl AA046398. 11; 377851271 gbl AA046396. 11,
37785124 gbl AA046394. 11; 377851211gbl AA046392. 11,
37785118l gbl AA046390. 11; 37785115 gbl AA046388. 11,
377851121 gbl AA046386. 11; 377851091 gbl AA046384. 11;

Y;Chamaaﬂrm&mghnﬁ@ﬁﬁﬁaﬁapaﬁkkgKﬁ%%%ggﬁgg%ﬁggﬁgggg&%%ﬁmsbm@toaw

100] ghl AAD46378. 11; 3778509 A o

class é%éo@@fg@? Ae37-4. Wik highy gbfoty1 gl ANGAE3TE. dobformations”, J.
Tmm 7 0.11; -37785085( gbl AA046368. 11;
u’%%’?‘%%%%%%%?ﬁ%ﬁ%%@a 11: 37785079 gbl AA046364. 11:
37785076) gbl AA046362. 11; 377850731 gbl AA046360. 11;

8.11; 377850671gbl AA046356. 11;
D.F. %%g%gﬁ%%%%g yui qutides bound to t}?e class I MHC molecule HLA-A2.1

by muass spectrometry”, Science, Vol. 255, 1261-1263, (1992).

Generally, the prior art attempts to predict the Immunogenicity of particnlar peptides by
calculating the strength of binding between that peptide and the known binding environment
of a particular MIIC molecule. The binding environment involves a ‘pocket’ in the MHC
molecule that is adapted to accept a peptide of a certain length (such as 7-15 amino acids).
The structure of the pocket may already be known from previous X-ray crystallographic
studies. This strength may be calculated mathematically using appropriate algorithms for
atomic and molecular interaction. Alternatively, the prior art may attempt to ‘score’ the
binding stfength of a peptide based upon motifs existing in the peptide, such as particular
amino acids being present at particular positions in a peptide of a certain length, e.g. a proline
present at position 3 in an 8-amino acid peptide binding to a particular known HLA molecule.

Generally these approaches have met with limited success.

The present inventors believe that they have improved upon the above theories from a better
understanding of how T cells reacting against self-substances such as self-proteins are
identified prior to their elimination - (clonal deletion) or silencing (clonal anergy).
Accordingly, the inventors have been able to identify specific immunogenic peptide
sequences that may provide protection against specific pathogens, and have developed
vaccmes. fo these pathogens, using the. identified sequences. In the case of the present

invention, the inventors have developed peptides useful in influenza vaccines eliciting a T

cell response.

Previously, influenza vaccines have been developed by identifying an existing influenza virus
strain and then producing a vaccine specific to that virus. Generally, the vaccines have been
based upon a B cell (antibody) response, the antibody being reactive with the surface anti gens

(i.e. Hemagglutinin and Neuraminidase) of the specific influenza virus strain against which it




37785061 ghl AA046352.11; 377850581gb1AA046350. 11,
377850551gbl AA046348. 11; 37785053 gh1AA046347. 11,
377850491 gb | AA046344. 11; 377850461gbl AA046342. 11;
13925107 gbl AAK49251. 11AF25537411; 13243 83
[ gb( AMA43336. 11; 3243221 gbl AMAA3294. 11;
13250681gbl AAA43674. 11; 13243951gb1AAA43344. 11;
has be@? 4avkldmyd) APPAGAING tHo 5ukBidé 334t comprising the antigens are variable
I 43302.11- 13243161 gbl AAA43290, 11;
from ong wdlyerrgyimA AlFaiRde they

e R T—

vaccingb 2888683 prACRR 2GRk ok 36 6HS Tirug bitARZAA 3G, 1ibl protect against a
300259871 bé& APO4510, 11; 1667342591gb1AAY53536. 11; )
new stedty f&%ﬁiﬁ FRoa g0 Thys Zone 1f5reing phaemered for protection

against 28848463 198 AAWVROALR pldi] ith thi is t i i
139251%%%gb1AAK49249. f%AF%’%ls%q%lﬁ?l?pf oach 1s that there is a period of

time bats/kd) S 1Pne\ 06 Ot} Bevt WVARS 388112 6nd Mevelopment of the vaccine, during
006576910 9296 13244

which G35 SR D RIS SR 8nct §3 203809 it 8 Biptipglarly hamoful

this card BA3 30 kaY MNE33 34 ddatilsd 2dedchbel Wﬁ%@?inﬁ%ﬂza pandernics of the

3243441gb1AAA43307. 11; 13243311gb) AA443300, 11;

last cofpy3191gb1AAA43292. 11; - 13243131gb1AAA43288. 11;
3243041gb1AAA43280. 11; . (275969981r ef INP_775536. 11;
1616120841gbl AAX47287. 11; 630549071gbl AAY28990. 11;

It has bdGDRAGW €6 ISTAAIRRORatl dytdader 91 6ARS0R9 fﬂr&ﬁide an immune
604671enb1CAA30888, 11; . 1604641enH1CAA30886, 11; .

fespon%@w@&ﬁﬁ@m%@@m&l Recgpy sigdispihara3been that: 2 CTL response in

human% %ﬁﬁgg&l\/ﬁ%\%’ﬁi %ﬁg&% %E%‘?%%ﬁ%g’lé‘% 5%@3 ggégested that there is a

dominan? 749615 0 1hSBLOSOR; kA6 il I8L804pBAE; Such studies include A.C.

771911pi. r 1SO40881: 177189104804056i ; ,
Boon ctik JoRRb ARG CEF 0 5 SkeHgB g 4 JPAUIREEL. Bis, Deo. 2004,
236-471 SE PABGRRNDIAAY. 97610V} p6ED 48888104 et
58618426 gb1AAVB0726. 1-%; ?%0931%%19%%%8%’%%“- Imrounel,
May 28R 488:3 21 7is1AMmasR0 2¢ 4/1); @568 Jan GISPAATLSTERI0. 11;
1518598311gb1AAUL1198. 11: 518598251gh1AAUL1194. 11:
51859822 gblAAU11192. 11: 151859819101AAU11190. 11:

There mmmm&m&&tiwongﬁ%%a&cgﬁmagéﬁa?gptﬂ&is that might be
useful il_hS glgvse 0%]1’1%1%?lin%%%%aléa%ci}z%'e?ilc?hagsao%lcgeﬁ %‘Qé%ogéle% T?}ﬁigaﬁfy, such work
has involved investigation of CTL response to test influenza peptides, e.g. in transgenic mice.
The tested peptides tend to be short sequences fhat might be reactive to one MHC (or HLA)
type, and are taken from a specific test influenza strain. For example, in Vaccine, 2005,
5231-44, N. Hu et af disclose testing wild type M1 58-66 peptide in HLA Tg mice expressing
HLA-A2, -B7 or ~B27. The results show that the peptide is an influenza epitope recognised
- by transgenic mice expressing HLLA-A2. In Clin. Exp. Immunol., October 2005, 45-52, A.C.
Boon et al disclose M1 58-66 and NP 44-52 influenza A peptides as epitopes recognised in
HLA-A*0101 and HLA-A*0201 individuals. In Cell Immunol., April 2005, 110-123, E.
Cheuk et al disclose NP 383.391 influenza A peptide as an epitope recognised in
HLA-B27/H2 class I-deficient mice. Using epitope prediction programs, the authors
identified three more B27 restricted influenza A epitopes, BP-2 702-710, PB:-1 571-579 and
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51859804 ghbl AAU11180. 11; 1518598011gbpkAU11178. 11;
518597981gb1AAU11176. 11; 51859792 gbl AA1J11172. 11;
151859789101AAU11170. 11; 518597861gb1AAU11168. 11;
51859783AAQV4993. 11A F508704_11;
33318237AAQV4991. 11AF508702_11;
33318233AA004989. 11AF508700_11;

PR-2 FRIHB228A 9861 1 AT 20869815310, A.C. Boon et al disclose human CTL
33318225AAQ04985. 11AF508696 11;

clones 38318 &t AAQDAORB ants Aﬁ@&gﬁgA—E_ﬁ%{)l—lesmcted epitope in NP 418-426. In

333%% i%‘lg@]’% %125 gﬁrgémi% 'al disclose the HLLA-A3-restricted 9-mer

RLED%%@@ Qﬁﬁ&@ﬁ@%ﬁ ﬂelﬁfﬁﬁﬁﬁﬁg_sﬁ dsific CTL reactivity. HLA-A2 restricted -
41207456AA088261. 11AF34281

influenra g yguppakizperEde GNFEBEFTL 1 _1:141;50 disclosed. InJ. Gen, Virol, July 2001,

1749-55 ggig@g@%&%%&ﬁ%@ggg é%gtﬁcted epitope derived from the influenza

virus $AH8 TAPRANBL Qﬁﬁﬁn&rﬁ%%&ﬁ@iﬁSPB le,, corresponding to amino acid residues
27462132AA015334. 11AF225528 X
349- 35277@@11(2:@%@5“33@1 {nggép@pom 4627-33, G.T. Belz et al identify an

e Ao M L B i rnosipiogyy o P81

conesﬁ@mﬁfgzm@mmm&smummmwmagmmwmmmm from PB-2

polymigas DB TN R4 10103 b SPUARACRIPIETP 265273, having

ABE31 1 4
e 86%4%%2%9%@129%%?1Q%4%%g%28%% %2%%9 1%651313 Finally,

US 6,7149424 e #s7ivgts a2 gpitapes: 9B 325350, gbd ARCRPTH. 11;
134146291gb1AAC31274. 11; 134146261gb1AAC31272. 11;
608181enbl CAA41928. 11; 1751181pb11NFI VIFI;

Furthet 28RH&HH0 shBA Mot Aalal froth 38R Q5P B%ileMTﬂe_;lelWﬂ;ddel for the
1138817180034851VMT1 | APUEL; 3242601 | AAA43252

investigahgp g§ g,|rm3];gq_sggg PIpans. In Int. fmm Apr 1995, 597~ 605 S. Man et
“ ha@el%%%%ﬁ AL %"P@%%ﬁ%&fg%m&aﬁs% §Y LA-A2 Lresrcted
cytotoi{ikQ’IZélrﬁ@]i %&ﬁ%BAJAZ 1]1%29@&‘1 S(ﬁ%ﬁlaﬂribg protein 1 (M-1)

area %38%8&4&&4%1{1&% 351? éénhé@%?éﬁ 39@%{;\#&%%255@511@98 1157-62) and E.
13239781gbl AAA43092. 11; 1629013451spp77Y951Vi VI T1

Cheul a4d 80 hnamn%zﬂm%@i@géim%m JASI N1;
1604162431sp1P692751VNI T1 | AFOML;
540398551sp1P632341VMI1 JAPOCL; 154937818p1P359371VMr1l

Howek &S 18bigib 493 wh1epiipd6 Ihdd \BEA Toeiddl extensively, none has yet been
11388201splP057761VMIL | AZIl|; 1388151sp1P083811VMI1
satisfachupis PIBPS0sT gmgﬁmmﬂpgmampme that is capable of protecting against

more than a single strain of influenza virus. Moreover, vaccines based upon these single
epitopes, even if they were to provide some protection, would likely be specific for a

particular HILLA, making them meffective in a large proportion of the human population.

Thus, a significant problem with known vaccines, whether relying on.a B-cell or T-cell
response is that they only protect against an existing virus strain, and do not provide -
protection against possible future strains that might develop. With the emergence of the

highly dangerous H5N1 strain in the avian population, the need for a vaccine in advance of a
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1388071splP214291VMI1_I| AANNI ; 1138813180261271' VNI T1
| ALE11l; 540398571splP678651VMI1 TALE31;
1540398561sp1P678641V1h1T1 | ALE21;
138811180034881VMI1_1AFPRI; 14143071gb1AAA91325. 11,
141430418b1AAA91323. 11;
131829271gb1AAK14989. 11AF231361 21;

human p&3IE8HO Dhighhpvhkd e ishARARdREPo 2 tkie SN strain has become more
83078131gb1AAF74336. 11AF084284_11;

acute. RPYSH, ﬁﬁW%@Q@W@eqq}’icmng T-cell responses may not be

, 084282 11;
effe"“"??%ﬁ%%%%%‘f Y Ty F073200 11;
710135101dbj 1BAE07204. 11; 198570351enbl CAC04083. 11;
198570381lembr AC04085 . 11: 1: 542998461gb1AAV32646. 11;
A“COT%i‘z doB I\ YAm Xal8 PESEN Y AEI9R 78 fshffgtéambé%%%gssqof,ated with the
known 5287 84 681D AAANREE58 &L K52R 1, de a-
o %305229_66lgbRA065§1%t_% 848%%@%}3?‘:’ ﬁ%%ﬁgé%‘.}‘%’?;m provide a
polypeptigigshatl B2dafape. (HAGEYEs 31CTE SE81EEA fedgimADB 9383@brhies against a

porat R SIS0, EAERR20, L1152 005ES, B
(HLAsY! 38524 B L Bim b 23657 iddentida %ﬁ&%%ﬁ&é&%%@&ﬂéﬁsing the

45849541gb1AAD25221. 11AF073205_11;
polypeptEig40f thegivamiies 2 Poeferh0 #8204ccie; is capable of protection against a

plmalitﬁ?%j%ﬁ%@% %{cy%%ﬁg;%gfgégv%iilé;plmalﬁy of individuals expressing

differing BEHOTA ZHGAENAD25213. 11AF073201_11;
45849361gbl AAD25209. 11AF073199 11
45849331gbh1AAD25207. 11AF073198_11;

A RO Lahl 3x: J : i i
ofcordg-%%gm v A%g%%gﬁ 1}%%\@5%3% ég%%g’]tlde having no more than 100 amino
acids, WiB8H PR PebidADRBRMEs bhARD 7308 Sedikences having at least 60% homology

with anig%gﬁ(é %a%%@%%s%s}%;rgégg{%éfopes having 7 amino acids or more,
h 8 9d0ihg bk AR ERY rokbiR Bt 2 sk -
e epg%gwlzlgbmmzmgs. 11Al‘—%'73191_1%;86qum08 of any of SEQID 1-6 that

has the 45790 FogththeeBips: 11AF073190 11;
45849061gb1AAD25189. 11AF073189 11;
45849031gbl AAD25187. 11AF073188_11;

SEQ 1T 5849 Q0 HAIWATRER 38 PIISHOMSG 8 IGIFTLTVE
45848 AAD25183. 11AF073186 11:

SEQ 1D4§848 MXBAE LN GN Yy GTLCALCEKQASHS

O ORI Lo 7 /A0 75103 11
SEQ 143848 SSl g BRDAS I AR INKROBA82_11;

45848 181 _11;
SEQI)30q0 HALGVSINLGQ

. IV AR S

SEQ 739173881 Gl BROSRY FrdCTyRIG 731919b1ABB05206. 11;
779173001gbl ABB05195. 11; 778694901gNABB05184. 11,
778634931gbl ABB0O5006. 11; 778634741gb1ABB04995. 11;

. 7786345510h1ABB04984. 11 778634361gbl ABBQ4973. 11; ,
th’fﬂ%g‘g&f%%sr o‘igéﬁ‘?r&%?%?%%séﬁsfgb‘iﬁg Y5§XArgssng a major
histocomp3BBIBTY LahbRBEAA940 . alidle/ 186 IARAIYHIABE i

, 7%6334}?19b113ABBO491§8). 11; 77863322%96??8%%%&761 1.]"51’*‘110;t & complete
influenzey geusgmotegbl ABB04372. 11; 7786185018b1ABR04361. 11

778618311gb1ABB04350. 11; 778618121gb1ABB04339. 11,
778617931gbl ABB04328. 11; 7786177418b1ABB04317 . 11;

Thus, (HY B6lpESiighs ABBOABNGY tdinprA&bhe3ababa (Ma%%rx%ﬂrz\se at least two 7
03146. 11;

778%}17171 b1ABB04284. 11; 777474621gb1ABB03146. _
OF MOTY FFHNR PR PUNBE0S BB ahove sevenras buypanseBhoz rRarcithan 100 amino

777474041gb1ABB03113. 11; 777473851gb1ABB03102. 11;
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7774736610ABB03091. 11; 777473071gbl ABB0O3058. 11;
777472501gb1ABB03025. 11; 777471931gb1ABB02992. 11;
777471341gb1ABB02959. 11; 777470751gbl ABB02925. 11;
777469911gb1ABB02892. 11; 777469341gbl ABB02859. 11;
777468751gbl ABB02826. 11; 777468181gbl ABB02793. 11;
775436651gb1ABA87243. 11; 775433441gb1ABA87081. 11;

acid ref B 35d gy bITABAd idk baus? ﬁﬂé@%%ﬁﬁ&b%@&ém 9erlejarate expressing
76446314lgb1ABA42 0.11; 764435101gbl ABA42565.

an MBS (B4 58 Igmana Aligls 3 AAn mmys gz g amBﬂagnggsmmdnlﬂwpﬂmﬁﬂ

oS L AFBOTEITE b FETRTE B b,

binding 6 4 Odidt go MBOARS LaAusidy it 76 3ca60R M gRINEAIL 2L ljhnphocyte One
; 660331ghl ABA42248. 11; 757503281gbl ABA26789. 11
method e 5O FITgHR

ERBEES 62 PelyPeBtids) PAsEeEt ABARBPZEaiy is set out in

T T R —

skilled&180818/1wiHcABA 12ip5a) thithod ﬁrﬂbﬂsﬂﬁjlrgabg ABALZEE icitY; as desired.
744772881gb1ABA08520. 11; 744772291gh1ABA08487. 11;
744227551gb1ABA06543 11 21414231r ef INP J59036. 11:

As mefBdRdob ¥ Q% Loy vl 9 esi i
737615601gbIAAZ o °IT 737615%%¥g %ﬁ%é %7 &%Emdueq”“wes

that rez@6HEEOE1inAAdH0S 9nd 30 cliG66 eﬁagfgﬂme@mes @ht 1esponse may be

o SOERRION AASLARNS o ASSSBRTLOLANIO0PR, e i ey

be of thé E&ﬁ@éﬁel‘m@bﬁﬁﬁ@éi&ﬁ%péé&es 7717&1'7@@3)17 B¢t Lorhrise at least two
777472311gbl ABB03014. 11; 777471741gbl ABB02981. 1

differep 740 G BB ERYS:S1 ¢achyafrwhipbend ldNBBIDMd@la response to a

T T —

which 78 548816 bg? tblnﬁ&@@ T2 32vétebrafd 54&3@0&1@ EABAGE Oﬁfeféribly eliciting an
764537951gb1ABA43201. 11; 764464281gb1ABA43168. 11;

ImmuneTesRGe 156N AL BASSEH0S e, MEK opiicgs TRPIEAR ea4 with: a CTL. One

nmﬂm§644332019b|§§§%%%%é %% §443§ % %ﬁ§§4%ﬁ%%“%¢a“;3ﬁ out in

Experipgapg 3 ek bHA‘BAWQS@@ p:@entﬁﬁﬂ&%alga IM@N&Z@&&C& ﬂaethods and the

s SRR SNt ot BEHBERERE o

contaidSabéh? &gﬁkﬁﬁﬁ%ﬁ745 11 757501951gb1ABA26712 11
752187431gb1ABA18168 11; 752159401gbl ABA18135. 11,
752126211gbl ABA18038. 11; 751810971gb1ABAl 2774. 11,

e fSASISLALAR AR L1 o HEIOSEIBRLA B9 Ly o

epitopds] Wcﬂﬁﬁﬁi gﬁb#ﬁﬁﬁ%ﬁdn dainst 71&%&55@95)1 abAiAALSHE bf Ydrtebrates in a
73762&%%%@- 3650 11; 737615981gb1AAZ83324. 11;

opulazipfs | sereeniors by gpabysady 3l Alxeep dnfiyepza virus strain

o G B A B st

consery8é 6849 b knorZy $EB RNz virti8 665682 14k | 8, 79B&D0 sddhences are very
77473281abl 069. 11: 777472691gb1ABB03036. 11;

ke A Ao e e Sepinere a0 ot i s

Accordin ] 8263010 HAPRARA I ek licqulehd/ Q3 G hiABRACINS ard ilufhly likely to

77746953 | gbl ABB02870. 11; 777468 1gb1 3B02837.
be preyent 415 B en£AJABBO zlsgawmmnmmeﬁuﬁaxm RBARTRETaly occur in these

o ST B IR A HRTEEIRLABEL0N 1 o1 i

protecﬁﬁﬂé@ﬁﬁ@:hﬂﬂtﬁ@%@fbﬁﬁa Yiing G344 HEOABN 2043 o]fl‘bn'd fin*), but also
764434151gbl ABA42510. 11; 764433581gbl ABA42477. 11,

764432711gbl ABA42444. 11; 7644321410ABA42391. 11;

7644084110ABA42358; 11; 764110331gb1ABA42325. 11;

763815041gbl ABA42292. 11; 763660521gb1ABA42259. 11,
757503471gb1ABA26800. 11; 757502901gbl ABA26767. 11,
757502331gbl ABA26734. 11; 7%/5017619gb1ABA26701. 11;
752170991gbl ABA18157. 11; 752151991gb1ABA18124. 11,
752064951gb1ABA18027. 11; 751809151gb1ABAl 2763. 11,
751729661gbl ABAI 2730. 11; 751683551gb1ABAI 2697. 11;




725566231gb1AAZ74453. 11, 7255437019gb1AAZ74442. 11;
725528761 gbl AAZ74431. 11; 725520721gbRAZ74420. 11,
725495711gb1AAZ74409. 11; 725458511gbl AAZ74398. 11,
725451171 gbl AAZ74387. 11; 725429811gbl AAZ74375. 11;
725398921gbl AAZ74364. 11, 1725398531gbl AAZ74353. 11;
1710001951dbj 1BAEO7159. 11; 718425891gbRAZ43406. 11;

A ' I d
o SAAGEER AT GAEAZEARANN B 0B o o s

casily frpgEBEN S tpotuva3ed Form the bagis 64 8 d2adrniéz38628. 11;
715648631gbl AAZ38617. 11; 715648441gb1AAZ38606. 11;
715648251 gb1AAZ38595. 11;

As discussed above, the sequences have been identified after analysis of all known influenza
virus strain sequences across all species. The sequences are thus consensus sequences
developed from the above analysis. Despite being consensus sequences, the sequences in
some cases correspond exactly to natural sequences in some of the known influenza virus
strains. Due to the remarkable conservation in the sequences across all viruses in all species,
the consensus sequences, even when differing from actual sequences, only differ in a small
number of residues, and thus contain many smaller epitopes (8-mers, 9-mers, 10-mers etc.)
for which there are no differences from natural sequences. The above consensus sequences
as a whole thus contain many effective epitopes that are the same as the natural epitopes, as
well as effective epitopes that differ only slightly from natural epitopes. It will be apparent to
the skilled person that the invention extends not only to the consensus sequences and their
epitopes, but also to the corresponding actual sequences in any influenza virus strains. Thus,
éequences with some homology to the consensus sequences are also within the scope of the
invention. Such homology allows substitution of, for example, up to 3 amino acids in an
8-mer epitope (62.5% homology) or in a 9—xner, 10-mer, or 11-mer epitope. It is preferred
that no more than 10 such substitutions are identifiable in a sequence of the invention
corresponding to the full sequences of SEQ ID 1-6 (66.6% homology for a 30-mer). Such

substitutions are preferably comservative substitutions in line with known substitution

schemes.

Having in mind that the invention extends from the consensus sequence to the corresponding
natural sequences, then the invention also provides a polypeptide having no more than 100
amino acids, which polypeptide comprises one or more sequences defined by the following
amino acid residues of an influenza virus protein, or comprises two or more epitopes having 7

amino acids or more from a sequence defined by the following amino acid residues of an

influenza virus protein:

residues 36-75 of an M1 protein (preferably from an influenza A strain)
residues 124-158 of an M1 protein (preferably from an influenza B strain)
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715648061 gbl AAZ38584. 11, 715647871gbl AAZ38573. 11;
715647681gbl AAZ38562. 11; 715647491gbl AAZ38551. 11,
715647301gbl AAZ38540. 11; 715647111gbRAZ38529. 11;

715646921gbl AAZ38518. 11; 715646731gb1AAZ38507. 11;
715646541gbl AAZ38496. 11, 715646351gb( AAZ38485. 11;
715646161gb1AAZ38474. 11; 715645971gb1AAZ38463 . 11,

TesiducpQS075452) ghifARIIEbRlciR firefcfB P B8AQhGRAMM ﬁﬁs?ﬁair%l;
.. 685254421gb1AAY98771.11; 685100791gb1AAY98407. 11;
fwdueég*g’%

00801 gHlARYIBBITe [prefssbhiobam ryhaiuresBatain);

- 0R10b 1/ . 685099891gbl AAY98367. 11;
remdué%ggg%S?lgbi A\Aﬁ%g%%%éﬂ%ll;

residues-32-55  ° of 'an M2 protein

wherein, the polypeptide is -immunogenic in a veriebrate expressing a major
histocompatibility complex (MHC) allele, -and wherein the polypeptide is not a complete

influenza virus protein.

The sequence numbering referred to in the present invention is defined according to
well-recognised principles. Thus, the numbering begins at 1 from the recognised translation
nitiation codon (ATG).. This comesponds fo a Methionine (M), for the segment of the
Influenza genome coding for the protein of interest. Tn other words, it begiﬁs at 1 1n respect of
the Methionine shown as the first amino acid in the protein sequence of interest as used and

defined by the databases in which the sequences have been set forth (i.e. GenBank,
SwissProt, etc.).

The present invention will be described in more detail by way of example only with reference

to the following Figures, in which:

Figure 1A to 1F show IFN-y production by pﬁma:ry splenocyte cultures of FLU-v and NRP
vaccinated mice stimulated with Con A (10 pg/ml), soluble Lysozyme (5 pg/mi), purified
soluble polypeptides (P1 (Figure 1A), P2 (Figure 1B), P3 (Figure 1C), P4 (Figure 1D),- P5
(Figure 1E) and P6 (Figure 1F); 5 pg/ml) and HLA-matched T1 (T1) and mismatched
JURKAT (Ju) human cells transfected with either Lysozyme, P1, P2, P3, P4, P5 or P6
according to the protocol described in Example 1 below (splenocyte to transfected cell ratio is
10:1). IFN-y production is represented as the differential between the level of production in -
response to the antigen considered minus the IFN-y produced in response to cither soluble
Lysozyme or the corresponding cell transfected with Lysozyme. Background levels of
Lysozyme mediated production of TFN-y were for soluble antigen 25 + 10 pg/ml, for antigen
inT1 3.1.6 +43 -pg/ml, and for antigen in Jurkat 19 + 6 pg/ml;
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685098951gh1AAY98340. 11, 685097321gb1AAY98330. 11;
685093761gbl AAY98320. 11; 85093341gb1AAY98248. 11;
685093141gbl AAY98238. 11; 685092951gb1AAY98228. 11,
85092751gb1AAY98218. 11; 685092511gbl AAY98208. 11,
685092261gbl AAY98197. 11; 85092091gb1AAY98188. 11,
685091881 ghl AAY98178. 11; 685091701gb1AAY98168. 11;

Figure 850RNa2 TENIAAGESSh bY; prid Skl ANYR8d 48" ATy, and NRP
B 6850911519%&8138.13%1? 3?88%197lgb1AAY98128. 11;

vaccing@h 09@7gIgbRaA veRl (Rn1A ; (16 880806s0luht AN¥e81O8 (3 tg/ml), purified
soluble %%@Q{%g%%%%%ﬁl?gi%ﬁ :i’%ff:,[ %?I aﬁﬁ‘¥968 gl? %6g]é’gh;er at 5 pg/ml)
and HLA-matched T1 (T1) and mismatched JURKAT (Ju) human cells either infected with
mfluenza strains A/New_Caledonia/20/99, A/NYMC/X-147 or B/Johammesburg/5/99 -or
transfected with Lysozyme according to the protocol described in Example 1 below
(splenocyte to infected/transfected cell ratio is 10:1); IFN-y production is represented as the
differential between the level of production in response to the antigen considered minus the
IFN-y produced in response to either soluble Lysozyme or the conesponding cell transfected
with Lysozyme; background levels of Lysozyme mediated production of IFN-y were for
soluble antigen 25 & 10 pg/ml, for antigen in T1 316 + 43 pg/ml, and for antigen in Jurkat
19 + 6 pg/ml; and '

Figures 3A and 3B show survival of animals following a lethal challenge with Influenza
A/PR/B/34; animals were immunised subcutaneously with either FLU-v or NRP-v on days 1
and 15 and on day 20 all were challenged intranasally with 45 i of the viras (5x107 pfu per
dose) under anaesthesia; animals in Fig 3A were inoculated intraperitoneally with 100 pg of
rat anti-mouse CD8 sera on days 19 and 22; animals in Fig 3B were- inoculated
intraperitoneally with an irrelevant rat sera on days 19 and 22; the arrow indicates the date of

intranasal challenge whilst the diamonds indicate the date animals were inoculated with the
anti-CDS sera.

The polypeptide described above typically comprises one or more (preferably two or more)
epitopes. These epitopes are preferably T cell epitopes, such as cytotoxic T lymphocyte
(CT1L) epitopes. Generally the polypeptide is immunogenic to an influenza virus strain, and
preferably to a plurality of influenza virus strains. Ta the present context, a polypeptide
immunogenic to an influenza virus strain is understood to mean a polypeptide that is part of

an influenza virus protein and that elicits an immune system 1esponse, such as by exhibiting

CTL reactivity when bound to an MHC. One method for determining whether a polypeptide .

possesses such immunogenicity is set out in Experiment 1 below. However, the present
invention is not limited to such methods, and the skilled person may select any known

method for determining immunogenicity, as desired.
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85088931gb1AAY98068. 11; 685088161gb1AAY98058. 11;
685086001gbl AAY98048. 11, 85085151gb1AAY98038. 11;
621990321gbl AAX76764. 11; 621988161gbl AAX76644. 11,
19709201gb1AAX57935. 11; 619707221gbl AAX57825. 11;
619275261gb1AAX56471. 11; 1598964461gbl AAX11576. 11;
1681618221enbl CA101905. 11; 67062583) gbl AAY64403. 11,
670620421gb1AAY64393. 11; 6706188610AAY64383. 11;

. 670610901gbl AAY64373. 11: 67060408 | gbl AAY64363. 11; ‘

In the pre56BY 7S Astygeniide. @rONGSS 3w ATARYEA S gences as described

5
6 1 A333; He ROANALARLARE &Present i
above’ﬁ%@%@& gﬁ%%ﬂgﬁ’ %}(eor%g 89: &Q{ EY: 4{?&%3 b 1) esent in the
polypeptide, if desired. The more such epitopes are present, the greater the breadth of
protection afforded within 2 population of humans and/or animals individuals with differing

HLAs or MHCs.

The polypeptide according to the preseﬁt invention may also comprise one or more further
sequences that are not epitopes, if desired. Typically the further sequences are from one or
more inﬂuenia virus proteins. These seéuénces may be situated between two or more of the
sequences (the epitopes) described above, or rﬁay be situated at one or both ends of the
polypeptide. The presence of such further sequences should not affect the function of the
polypeptide, provided that the polypeptide as a whole does not become too large, interfering
with the presentation of the epitopes in the vertebrate’s immune system. In specific
embodiments of the invention, when the poiypeptide is homologous to SEQ ID 1, the further
sequences are preferably one or more from an influenza M1 protein (preferably from an
influenza A strain), when the polypeptide is homologous to SEQ ID 2, the further sequences
are preferably‘ one or more from an influenza M1 protein (preferably from an influenza B
strain), when the polypeptide is homologous to SEQID 3, the further sequences arc
preferably one or more from an influenza NP protein (preferably from an influenza A strai),
when the polypeptide is homologous to SEQ ID 4, the further sequences are preferably one or
more from an influenza NP protein (preferably from an influenza B strain), when the
polypeptide is homologous to SEQ ID 5, the further sequences are preferably one or more
from an influenza PB1 protein, and when the polypeptide is homologous to SEQ ID 6, the

further sequences are preferably one or more from an influenza M2 protein,
In the most preferred embodiments, the firther sequences from the above-mentioned proteins

are ones within the following consensus sequences, or ones having at least 60% homology

with 2 sequence within the following consensus sequences:
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670583311 gbl AAY64303. 11; 670583131gbl AAY64293. 11;
670582951gbl AAY64283 .11; 670582771gbl AAY64273. 11;
670576981gb1AAY64263. 11; 670513361gb1AAY64253. 11;
670498491gbl AAY64243. 11; 67045888l gbl AAY64233. 11;
670454671 gbl AAY64223. 11; 670445101gb1AAY64213. 11;
670443341gb1AAY64203. 11; 67044258101AAY64193 . 11;

M1 Inflodia ML B8AQRIAAETGED . 721; 66947416lgbIAAY59036 11;
664751201gbi AAY47086. 11; 66475102 | gNAAY47076. 11

MSLLSGATR 698 S YRS AR LD G FHOTORE DAY DA AL SPLTRG

ILGFV@2ﬁi@@%@%&%%@@g%@ﬁ%ﬁ@%%weaﬁgﬁﬁﬁﬁi%bﬁﬂ%@ﬁﬁﬁ%%ﬂkﬁﬁfﬂﬂﬁ&AKEI

ALSYSAGALASCMGLIYNRMGAVTTEVAFGLVCATCEQIADSQHRSHRQMVATTNP

LIKHENRMVLASTTAKAMEQMAGSSEQAAEAMEIASQARQMVQAMRTVGTHPSSS :

TGLRDDLLENLQTYQKRMGVQMQRFK

M1 Influenza B Consensus — SEQ ID 8 :
MSLEGDTIAYLLSLTED GEGKAELAEKLHCWFGGKEFDLDSALEW]KNKRCLTDIQK.
ALIGASICFLKPKD QERKRRFITEPLSGMGTTATKKKGLILAERKMRRCVSFHEAFEIA
EGHESSALLYCLMVMYLNPGNYSMQVKLGTLCALCEKQASHSHRAHSRAARSSVP

GVRREMQMVSAMNTAKTMNGMGKGEDVQKLAEELQSNIGVLRSLGASQKNGEGI
AKDVMEVLKQSSMGNSALVKKYL

NP Influenza A Consensus— SEQ ID 9
MASQGTKRSYEQMETDGDRONATEIRASVGRKMIDGIGRFYIQMCTELKLSDYEGRLI
ONSLTIEKMVLSAFDERRNRYLEEHPSAGKDPKK TGGPIYRRVDGKWMRELVLYDK
EEIRRIWRQANNGEDATAGLTHMMIWHSNLNDATYQRTRALVRTGMDPRMCSLMQ
GSTLPRRSGAAGAAVKGIGTMVMELIRMIKRGINDRNFWRGENGRKTRSAYERMCN
JLKGKFQTAAQRAMVDQVRESRNPGNAEIEDLIFLARSALILRGSVAHKSCLPACVY
GPAVSS GYDFEKEGYSLVGIDPFKLLONSQVYSLIRPNENPAHKSQLVWMACHSAAF.
EDLRLLSFIRGTKVSPRGKLSTRGVQIASNENMDNMGSSTLELRSGYWAIRTRSGGN
TNQORASAGQISVQPTFSVQRNLPFEKSTVMAAFTGNTEGRTSDMRAEIRMMEGAK
PEEVSFRGRGVFELSDEKATNPIVPSFDMSNEGSYFFGDNAEEYDN
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664734911gb1AAY46392. 11; 664734691gbl AAY46382. 11;
664734491gbl AAY46372. 11; 663560171gb1AAY45647. 11;
663545261gbl AAY44907. 11; 663545081gbl AAY44897. 11;
663540101 gbl AAY44797. 11; 663539901gb1AAY44786. 11;
663539721gbl AAY44776. 11; 663538721gbl AAY44766. 11;
663538541gbl AAY44756. 11; 663466311gbl AAY44662. 11;

NP InfBloidAaD Chi e NA 03.141; 66327419lgbIAAY44642.11;
663190011 bl AAY44 32 11; 663152041gbl AAY44622. 1b

T 15 b AARSHCIT RS PR ATTSSEA

%WW@%W@NMV

-ERHJ@%EBDH&RBH z AR2RIDZRODLK TTYFSPIRI
%54433 1AAY28522 11 630341771 bl AAY28396. 11;
%E CERRSEIdEKRYGLDPSLISTF

AGST%%%%%%?%%%%@%%@%@%@%@%%%@MMK

NECS82QURRAR Vi) WERFSPGTANTETHZR 0AR SN PR Y ST ARK I PISTY ARIP

oucr SRR i SISO W avent
O S A A oo

GGD GBS A b L EREDYBIS QAN R A0S BOIERIERID ADAGSG BB KMINDSM

RS RIHSACHRR o SRS AR, o0

619708841gb1AAX57915. 11; 619708301gb1AAX57885. 11;
619707581gb1AAX57845. 11; 619706861gbRAX57805. 11;
PBI Inflygrg 6 3paesysnSEBQRAPSI111: 619705781gb1AAXS7745. 11

R T CT——

TNTEEngzgﬂﬂﬂnAAXEHaﬁﬂﬁnscﬁmx G@ﬁEQBLAHKEESE@G&ﬁENSCLETNHBWJ

QQT glgg %%%1@%56491 11; 19274191 bIAAX56451 1%GRL]DFLKDV
073867819%%22 11; &%@YWW%@GHMTLN

TMTKDAERGKLKRRAIATP GMQH{GFVYFVETLARSICEKLEQSGLPVGGNEKKAKL
ANVVREMMTNSQDTELSFTITGDNTK WNENQNPRMFLAMITY ITKNQPEWFRNILSI
APIMFSNKMARLGKGYMFESKRMKI RTQIPAEMLASIDLKYFNESTRKKIEKIRPLLI
DGTASLSPGMMMGMFNMLSTVLGVSILNLGQKKYTKTTY WWDGLQSSDDFALIVN
- APNHEGIQAGVDREYRTCKLVGINMSKKKSYINKTGTFEFTSFFYRY GFVANFSMEL
PSFGVSGINESADMSIGVTVIKNNMINNDLGPATAQMALQLFIKDYRYTYRCHRGDT
QIQTRRSFELKKT WDQTQSKAGLLYSDGGPNLYNIRNLHIPEVCLK WELMDEDYRG
RLCNPLNPFVSHKEIESVNNAVVMPAHGPAKSMEYDAVATTHS WIPKRNRSILNTSQ

RGILEDEQMYQKCCNLFEKFFPSSSYRRPVGISSMYEAMVSRARIDARIDFESGRIKK
EEFSEIMKICSTIEELRRQKXK

. M2 Influenza Consensus— SEQ ID 12

~ MSLLTEVETPIRNEWGCRCNDSSDPLVVAASIGILHLILWILDRLFFKCIYRLFKHGL
KRGPSTEGVPESMREEYRKEQQNAVDADDSHFVSIELE
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630536831gb1AAY28649. 11; 630536111gbl AAY28609. 11;
6305347810AAY28572. 11; 630383471gbl AAY28542. 11;
630342241gbRAY28503 . 11; 630341581gbl AAY28386. 11;
630341041gbl AAY28356. 11; 630340501gb1AAY28326. 11;
630339731gb1AAY28296. 11; 630339171gbl AAY28266. 11;
630333771gb1AAY27995. 11; 630299491gNAAY27844. 11;

The hoB2REPOSBIgh kb8 I8 Teshict AIBHOA2QLbSAAYITIERLYIT5%, 85%, 95%
b 62%8%97 1gbl AAY18137. 11; 628699211gbl AAY18107. 11;
or subsieB N R b1AAXT6704. 111 616209431gb1AAX47526. 11
15994044llgb1AAX12762 11; 139840728 | emb1CACO5058. 11;
1228594831enbl CAD30540. 11; 1200681291enmb1CAC87410. 11;
hxﬂm11@@@6sm@amnnﬁmﬁnﬁﬁmﬂanmmﬁn1ﬂﬂ@9ﬁﬁ@1@ﬁéﬂhﬁ@AD®aaﬁapmmpqﬁums

1142757021enbr ACA0043.11; 9899 b 76744
may beg3 A0 buh BumRctrwEea:. 477ed S0m ey 964 sgan. Profrsbly,

howeve 110 < 08 66ho BEAMD O OFiubhzy 8P MQ @M 7§|Zt§.réll%ﬂuenza straing
619707401gbIAAX57835 11; 619706681gbIAAX5779 11

that haw gyBach figm ARKSY Pese 1@18%&%@51@04@{3 almb@?m@s gaipst which the

polyperifsd A3dRRERANE FEdem i S BBl OBAR: 11

619279391gbIAAX56551 11; 61927744lgb1AAX56511 11;
619275791¢g b1AAX56481. 11; 619273671gb1AAX56441. 11,
The PT‘G&@Q?‘Q@’S‘& Bichaks saquentas deimyer e pofmenidaG eddhe piesent invention

e SN MR o BRI v

(especifiBOA 364 BlglriwsA (ih8 @Bﬂseﬁﬂns &@Mﬁ&ﬁl@ﬂnbﬁ\kY%&Sﬁﬁlybdd sequences, or
630534591 gbl AA.Y28 1, 630344571 b1AAY28532. 11;
altema%‘?gssﬁﬁ@i%&ﬁ\&w S B BDIABGTEERRY R0od8heval1 The following

specifid® ﬂ;el vB303493249
i %QSS%SmbIAX% 626 11; 63033411%119b|AA@%%@%&‘%&WSP“’“MS

referreds BB MG O ghtionwe zeigoted ffonﬁmﬁ'el%&flgmrm&ﬁaﬁumhpns from these

e S Sl s o

preferabR 08 60819 ih Adppt %651‘51@1%1\9%4&9 Mﬁggﬁéﬂs Similarly, the
14380721eﬁb1CAA81464 1; 1228594901enbr Al

sequenqes xp K S R BICARED Sfnelby the ceaEamstivng @w@gvnmmnmfrom any

mﬂ“e“‘fﬁz 3890016 rﬁ%@g ﬁMéﬁg%%%%W%@ M), residues

124-158 200BE Srbistih ASKEGEBY . i Tnfi6a07 09 M 1)y htAMXE 788527751 of NP protein

(ospecig OO AR TSIE SGTOHOBOR B RAXGFPRRALLIn influensa B

D) BRSSO, o SO AN o

within Gmng@zgwmgbim)@ﬁ@wem mzﬁmmgmme”sﬁﬂllvaﬂmn number (gi

s AR ARIARGISEL Ly BISSISOSLANCROL K

further GARZALITENL @é%&i@é&@loﬁ TinnkbEp 30 %ﬂﬁ%%@g@&cé ]from which the
607387501%§1|VAAX35872 11; 607386961gb1AAX35842

proteinsggumse B14sEI atix BB sz quances gl renasimixdagea. strans from which

L T T T T —

online 59896554t gbl AAX116%:36. 11; 59&9Gdpdgb AAXLIGRSE. 11; address

598965181gb1/-\AX11616 11; 598965001b1/—\AX11606 11;
hitp://vews gsbigdm b sawenrerdquerv/stahgbelpis Ni#RmgEn.) 1; The protein

T S

GenBablS8gB86 byh DDBJ as well as protein sequences submitted to Protein Information
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AAX11526. 11; 598963381gb1AAX11516. 11;

598963201ghl AAX11506. 11; 598963021gb AAX11496. 11;
598962. 841gb) AAX11486. 11; 598962661gb1AAX11476. 11;
59896248) gb AAX11466. 11; 598962301gb1AAX11456. 11,
619709021gWAX57925. 11; 1506599541gb1AAT80681. 11;
552332231gh1AAV48543. 11; 1133832951dbj 1BAB39520. 11,

Resourkd 3BRI29RHILIpEABINGAS: Rdsearch Foundation (PRF), and Protei
T6076 1510 AALLA00S LLARS838 Fguqdation (PRE), and Protein Dafa Baxis

(PDB) {sesp7672 Soatspvd Sa06RTes) AF/ 22822_11;
131829241gb1AAK14987. 11AF23136021;
1131829181gbl AAK14983. 11AF231358_21;

M1 pr&8R71871gb1AAGD1788. 11AF25143011; .

71701gbl AAGD177911AF251422 11;

1275305333%%3“1 0&2@%??&?@@%@%&@298-1l; 153829719|gb|AAU94746.1};
1538297 bidght A0 1 TEB29TIARPHNDBA MR 1|, [53829710leb|A AUT94740.1);
15382988 HghlASTIHTAAGD 17 53882 MARBIBABOAI36.1[; (53829701 [sblAAUI4A734.1];
5382969887 AORYFIANC0 1 THB2IG0RNERLRDAM. 1|, |53829692}gb|AAT94728. 1];
e e

1 b536ea; 4864z 85891 49250/egb 22121.1);
504663 FRARSTBLOMAAALOLOS . 11 1304351101 ABALOTA LU e 1og s
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176443304|ch|ABA42434.1), - © 7 |21636456)gb|AAM70004.1|AF457712_2;
12163645 1|gb|AAM70001.1JAF457710 2); [21636435]gb|A AM69992.1|AF457703_2];
121636417|gb|AAMG9982.1)AF457695_2}; [21636399]2b|AAM69972. 1|AFA57687_2:
121636379]gb|AAMG9961.1]AF457678_2}; .19802292|gb|AAF99673.1|AF258523 2];
[9802289|gblAAF99671.1)AF258522 2] - . |5805290|gh|AAD51929.1|AF144306_2);
5764372|gb|AAD51268.1|AF153258 2); . |5764366|gb|AAD51264.1|AF 153256 _2;

[71655385]gblAAZ38741 1) |71655380[gblAAZ38739.1[;  |71655372]gh|AAZ38737.1;
[71655357|gb|AAZ38735.1;  [71655346]gb|AAZ38733.1);  [71655342|eb|AAZ38731.1]

7

|71655321)gb|AAZ38729.1);  |73852958)ref[YP_308670.1);  |73912687|ret{YP_308853.1]

>

[5732421|gblAAD49092.1|AF156470_1}; - |5732418|gb|AADA9090.1|AF 156469 1|
|5732415]gblAAD49088. 1/AF156468_1; 128194355|gb|AA0O33518.1]AF474058_2|;
|28194352]gblAAO33516.1JAF474057 2}; 128194349)gb|A AO33514.1]AFA74056_2];
|28194346]gb|AAO33512.1|AF474055_2|; 128194343|gb| AAO33510.1|AF474054_2];
[28194340]gb]AAO33508.11AF474053_2); (28194337|gb|AAO33506.1{AF474052_2];
[28194334|gb]A AO33504.1]AF474051_2]; 128194331]gbA AO33502.1|AF 474050 2;
128194328gb|A AO33500.1|AF474049_2J; |5732406|gblA AD49082. 1{AF 156465 _1};
[5732424)gb|AADA9094.1|AF156471_1); | |5732412|gb|AAD49086.1AF156467 1
5732409|gb|AAD49084.1|AF156466_1]: 5732403|gb|AAD49080.1|AF156464_1};
5732400|gb]AADA49078.1|AF156463_1]; |5732397|gb|AADA9076.1|AF156462_1;
|5732394]gb|AAD49074.1]AF156461_1); - 5732391|gb|AAD49072.1{AF156460_1;
|5732388|gbJAADA49070.1|AF156459 1[; |5732385|gb|AAD49068.1|AF156458_1];

[324262|gb|AAA43253.1|;  [37933078|gblAAO46714.1]; [37933075|gb|AAQ46712.1;
137933072]gb]AAO46710.1);  [37933069]gb]AAO46708.1}; [37933066]gb|AAQ46706.1);
37933063]gb|AAO46704.1];  |37933060|gb]AAO46702.1; 1379330571gb|AAO46700.1|;
137933054|gb|AAO46698.1]; ~ [37933051|gb|AAO46696.1}; 37933048|gblAAQ46694.1];
[37933045]gblAAD46692.1];  [37933042)gb|AAO46690.1}; [37933039gb|AAO46688.1;
|37933036]gb|AAO46686.1|,  |37933033|gb]AAO46684.1}; 37933030|gb|AAO46682.1];
[37933027|gb]AAO46680.1};  [37933024[gb|AAO46678.1; 37933021 [gblAAO46676.1);
[37933018|gb|AAO46674.1); " |37933015|gb|AAO46672.1]; 37933012|gblAAO46670.1;
137933009]gb|AAD46668.1);  [37933006|gb]AAO46666.1}; 137933003 |gb]AAQ46664.11;
]37933000|gblAAO46662.1);  [37932997|gb|AAQ46660. 1]; [37932994(gblA AQ46658.1};
137932991|gb|AAO46656.1];  |37932988|gb|AAO46654.1]; |37932985]gblAAQ46652.1;
137785164|gb|AAD46421.1]; - [37785161|gblAAO46419.1]; [37785158|gblAAQ46417.1];
]37785155]gb|AAO46415.1);  -37785152]gb|AAO46413.1]; [37785146|gb|AA046409.1];
137785143|gbJAAO46407.1];  [37785140]gb]AAO46405.1]; 37785137igb|A AQ46403.1];
|37785134|gbJAAO46401.1);  [37785131[gb]AAO46399.1]; [37785128[gb|AAO46397.1;
37785125)gb]AAO46395.1];  |37785122]sb)AAD46393.1);  |377851 19]gblA AQ46391.1};
|37785116|gblAAO46389.1;  137785113|gb|AAD46387.1]; [37785110[gb|AAO46385.1;

[37785107|gblAAO46383.1];  [37785104/gb|AAC46381.1;  [37785101|gblAAO46379.1];
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777471351gb1ABB02960. 11; 777471161gbl ABB02949. 11,
77747097 gbl1ABB02938. 11; 777470761gb1AB1302926. 11;
777470571gb1ABB02915. 11; 77747038 gbhl1AB1B02904. 11;
777469921gbl ABB02893. 11; 777469731gb( ABB02882. 11,
77746954 gbh1AB1302871. 11, 777469351gbl ABB02860. 11;
777469161gb1ABB02849. 11; 77746895 gbl ABB02838. 11,
137785098 H R DR G, KB1 BB2825095 lob| AXGA6TS ;g b | ABITS028IEBAI046373.1);
1377850 BT 8 BB6 T ABBOBIGSS (RE|gh| X PA6HDIAL0 ABB 0285943 [BAIA AO46367.1];

137785080[RR0Q8 94 ABBO 773@501737]@%&2@63@%.19@' ABABFDRA|BINA046361.1);
1377850 88 BRALEY ABAS 1@%%5{%%]@ N RGIEHILGD LABAGTAB3Ioh A D46355.1);
3778506 RHRRPAHP] fiBABAIGEsOkbicLIAAO46351.1);  [37785056]gblAAOA46349.1];
[37785052|gblAAO46346.1);  [37785050|gb[AAO46345.1;  [37785047|gb|AAQ46343.1];
[13925108|gb|AARA49252. 1)AF255374 2}, . |13274621)gb|AAK18004.1]AF255370_2};
|13274618|gblAAK18002.1|AF255369 2], [75125pirMMIV2); |324324|gb|AAA43295.1);
324382|gb|AAAA3335.1; 1324321 {gb|AAA43293.1}; 132506 7|gblAAA43673.1];
1324394|gb|AAA43343.1]; 1324370)gb|AAA43315.1); 1324333|gb|AAA43301.1);
1324315|gb|AAA43289.1]; 1324309|gb]AAA43285.1]; 324298|gblAAA43276.1];

1483856]gb|AACT79578.1];  [2833662/gb|AAC34266.1;  |73665376|gb|AAZ79395.1};
130025988|gb|AAPO4SI1.1;;  |37785149|gblAAO46411.1};  |47716780]gb|AAT37567.1);

17429157|pir[PN0087); © [772040pir}{|S04051); 113925128]gb| AAK49260.1};
[13925121|gblA AK49257.1); | 139251 14|gb|AAK49254.1];
13925104|gb|AAKA49250.1|AF255373_2); |13925100|gb|AAK49248.1|AF255372 2,
113925097 |gblA AK49246.1|AF255371 2] . 13925003 |gbl|A AK49244.1|AF255368_2;
13925089)gb|AAK 49242 .1|AF255367 2|; |13925085)gb]AAK49240.1)AF255366_2|;
13925081|gblAAKA49238.1]AF255365 2|; [13925077|gb]AAKA9236.11AF255364 2|;
|13925073|gb|AAK49234.1|AF255363 2[; [11065887|gb|AAG28377.1];
111065884)gblAAG28375.1);  [3414657|gb|AAC31293.1};  [3414645|ghjAAC31285.1);
3414642)gblAAC31283.1);  [3414639|gblAAC31281.1;  [3414633|gb|AAC31277.1];
194167 |pir]|S14617}; 1324400/gb|A AA43348.1}; 50365715|gb|AATT6158.1];
118140845|2bjAAL60446.1]AF398876 _2); 120065773)gb]AAM09299.1};
120065770)gb|A AM09297.1; 324405|gblAAA43350.1]; 1324397ghlAAA43346.1];
1324391|gblAAA43341.1]; 1324388|gb|AAA43339.1|; 1324385|gb|A AA43337.1);
1324379]gblAAA43333.1]; 1324376|gblAAA43331.1}; 1324373|gb|AAA43317.1);
324343|gblAAA43306.1); 1324330|gblAAA43299.1f; 1324327|gb|A A A43297.1;
1324318|gblAAA43291.1); 1324312|gb|AAA43287.1; 1324306]gb|AAA43281.1;
324303|gb|AAA43279.1);  [27596999reflNP_775535.1;  |63054906|gh|AAY28989.1];
160474|emb|CAA30893.1]; 160471|emb|CAA30891.1}; 160468 |emb|CAA30889.1};
|60465)emb]CAA30887.1); |60462/emb|CAA30885.1; . |60459)emb|CAA30883.1];
|45124753|emblCATF33015.1); 348621 |pirC45539); 112614]pirPNO084Y;
1941461pir]|TNO393|;  [75128pir|[MEIVPR|, [75126(pir|[MFIV62]; |7444573|pir||T09280};
(77201 |pir]|S04061); 177198Ipix||S04057); 151094109{gb)A AS89186.2];

151859838]gbjAAU11203.1];  |51859835|gbiAAU11201.1;  |51859832|gb|AAU11199.1);
151859826]gbJAAUL1195.1];  |51859823|gblAAU11193.1  [51859820|gb|AAUT1191.1];
|51859817]gb|AAU11189.1);  |51859814|gb|AAU11187.1);  |51859811|ghlAATU11185.1];
|51859808|gb]AATU11183.1];  |S1859805|gblAAUI1181.1;  |51859802)ghblAAT11179.1];
I51859799|gblAATI11177.1);  |51859793|gblAAU11173.1;;  |51859790Igb]AAU11171.1);
51859787|gblAAU11169.1);  |S1859784|gb|AATU11167.1;  |41207455|gb|AAR99626.1];

129539574|gblAAO88262.1|AF342818 2|; |14587043|gbl A AK 70448 .1|AF386772_2);
[14587040|2b|AAK70446.1|AF386771_2|; 114587037|gb|AAK70444.1|AF386770_2];
|14587034|gb|AAK70442.1)AF386769 2|; 14587031|gb|AAK70440.1|AF386768_2);
|145870238|gb|AAK70438.1|AF386767 2J; 114587025|gblAAK70436.1|AF386766_2;
114587022]gb|AAK 70434, 1}AF386765_2; 127462133|gblAAD15337.11AF225529 2;
[27462130|gblAAO15335.1]AF225528_2]; 127462127igb|AAO15333.1)AF225527 2];
127462124{gbiA AO15331.1]AT225526_2); 121693176|gb|AAM75162.1|AF389121 2];

30



7754334510ABA87082. 11; 775433011gb1ABA87059. 11;
77543245 gbl ABA87047. 11; 764643521gbl ABA43338. 11,
764537961gbl ABA43202. 11; 76446823 gb1ABA43191. 11,
764468021gb1ABA43180. 11; 764464291gbl ABA43169. 11,
76446387 gbl ABA42980. 11, 764463151gbl ABA42941. 11;
764462961gbl ABA42930. 11; 76443530 gblABA42577 11;

13414627)gb|AAC31273.1;

160819]emb|CAA41929.1);

1140097348350 1 0a9 ABA4 2 5659741 ﬂﬁM@Q&igplA A ARS1745.1);
[140097§§1 ﬂ%ﬁ@s@abﬁ A4 54)4}93;12| bm‘i&ﬁ#&ﬂl AAK51739 1};
11400978 63A3G3040R Y/ éa\g @5@ gﬂ 51733.1);
|140097zg 30Rk/ A 42 l]g §é’;9 00148.1;
1409763 o BRI IeblAAD00144.1]; ]4097629[gb]AAD00142.1|;
- [4097626{gb|AAD00140.1; |4097623|gb|AAD00138 i |4097620|gb|AADO0136.11
14097617|gb|AADO0I34.1;;  J4097614lgb]AADOOI32.1;  }14097611]gh]AAD00130.1);
13929613]gb|AACR0168.1);  [3929610|gb|AACBO166.1;  [3929607]gb|AACS0164.1};
13929604|gb|AACS0162.1;,  [3929601|gb|AACS0160.1;  |3929598|gbJAACS0158.1];
13929595|gblAACS01S6.1;;  |3722203|gb|AACG63486.1];  |3722200|gblAACE3484.1];
3722197|gblAAC63482.1);  [3722194[gblAAC63480.1;  |3414663|gb|AAC31297.1;
3414660|gb|AAC31295.1;  [3414654|gblAAC31291.1);  [3414651]gb|AAC31289.1};
3414648]gb|AAC31287.1;  [|3414636]gb|AAC31279.1]; ~ |3414630|gh|AAC31275.1);

|395148|emb|CAA31779.1);

154039852)sp|P63231]VMT2_TAUDO];
1235418|gb|AAB19772.1];
|138829isp[P05778[VMT2_IAFPWI;

|138836]splPO5780[VMT2_IAWIL;
1138828)sp|P03492|VMT2_IAFPR];
1554653|gb|AAA43274.1);  [324292|gblAAA43273.1];
1324289|gblAAA43271.1]; 1324286|gbJAAA43269.1); 1324283|gb|AAA43267.1);
1324230|gblAAA43265.1}; 1324277|gb|AAA43263.1); 1324274|gblAAA43261.1);
324271[gb|AAA43259.1]; [324268[gblAAA43257.1]; |54036546]spl070632[VMT2_IAHO3];
[1912411|gblAABS0991.1);  [1912408|gb]AABS50989.1;;  |1912405]gb]AAB50987.1);
11912402|gb)A AB50985.1}; 119123991gb]A AB50983.1}; 1407934]|gb|AAB39916.1];
1406040|2blAAA67336.1]; 325083|gb|AAA43683.1]; 324888 |2b|AAA43577.1);
1324363|gblAAA43312.1); [324265|gb|AAA43255.1]; 1323977|eblAAA43091.1);
1138833|sp[P06821|[VMT2_IAPUE]; |138825|sp|P21430[VMT2_IAANN;
54039853]sp[P63232[VMT2_IAPOC]; 15493 80|sp|P35938[VMT2_TAUSS};
1549379}sp|P36348[VMT2_IACKB;; |138837]sp|P05779[VMT2_IAZI1);
1138834isp|P10920[VMT2_IASIN; ~|138832(sp|P08382[VMT2_IAMAN];
|1388271sp{P10921[VMT2_IAFOW]; 1138826)sp|P03491|VMT2 IABAN];
54039859]sp|P67867[VMT2_IALE3); 54039858|sp|P67866[VMT2_IATE2);
|138830]sp[P26129[VMT2_IALEI[; 13182926)gb]AAK14988.1]AF231361_1|;
113182920]gb|AAK 14984 1]AF231359 _1]; 18307814]gb|AAF74337.1)AF084284_2|;
18307811{gb|AAF74335.1|AF084283 2]; 18307808|gb|AAF74333.1|AF084282_2|;
[4584940{gb|A AD25212.1|AF073200_2]; 9857034[emblCAC04082.1];
0857037|emb|CAC04084.1;  |54299847|gh|AAV32647.1;  |54299833|gh|AAV32639.1);
52078189|gblAAU25870.1);  |52078169|gb|AAU25859.1;  |52078151igb|AAT25849.1];
|56583270/refiNP_040979.2];  58531127|dbj|BADSI318.1;  |58531095/dbi|BADS9308.1);
|50956634]gb]AATI0835.1);  |38524569|dbjBAD02364.1];  138524551|dbj[BAD02354.1};
1458495519b]AAD25222.1|AF073205_2; 14584952|gb| AAD25220.1]AF073204_2];
14584949|gblA AD25218.1|AF073203_2|; 14584946|gb|AAD25216.1|AF073202_2);
14584943]gb|AAD25214.1|AF073201_2]; 14584937|gb| AAD25210.1|AF073199_2|;
[4584934]gb|A AD25208.1|AF073198_2|; 14584931|gblAAD25206.1|AF073197 2|;
4584928gb|A AD25204.1)AF073196_2|; 145849251gb|AAD25202.1]AF073195_2};
[4584922|gb|A AD25200.1}AF073194_2|; |4584919]gb|AAD25198.1]AF073193 2|;
4584916|gb|AAD25196.1JAF073192_2|; 4584913 |gb|AAD25194.1]AF073191_2|;
l4584910|gb|AAD25192.1]AF073190_2}; 14584907]gb|AAD25190.1]AF073189 2;
14584904|gblAAD25188.1]AF073188_2|; 14584901 |gb]AAD25186.1]AF073187_2;
[4584898|gblAAD25184.1]AF073186_2[; [4584895|gb|AAD25182.1|AF073185_2|;
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764433401gb1ABA42467.
76443272 gbhlABA42445.
764432341gbl ABA42403.
764431961gbl ABA42381.
76440842 gbl ABA42359.

764433211gb1ABA42456. 11;
764432531gb1ABA42414. 11;
76443215 gb( ABA42392. 11,
764431771gb1ABA42370. 11;
764266701gbl ABA42348. 11,

764185501gbl ABA42337. 11; 76411034 gbl ABA42326. 11;

RNAD2S gL ARNGZBda 31, 76403 989 ARAAZR4 74 AT 073183 2|;
ARDD SO ARRGZZAD. 41, 76374055%60 24 b&mmsl_'z;;
ORANAL 731 41, 76366053 gbiA OhBIABBO5218 1)
% 6 STt PR 4P 1EBABBO5185.1];
g 05007.11; [77863456|gb|ABB04985.1);

63475|gb|ABB04996.1};
|77863418|gb|ABB04963.1;;  |77863399|gb|ABB04952.1};
{77863361]gblABB04930.1;  {77863342|gb]ABB04919.1};
[77861870|gb|ABB04373.1};  |77861851|gblABB04362.1];
[77861813|gb|ABB04340.1|;  [77861794]gblABB04329.1};
[77861737|gblABB04296.11;

177861756]gb| ABB04307.1];
[77747463|gb|ABB03147.1};,  |77747444|gb|ABB03136.1];
[77747386|gb|ABB03103.1];

[77747405|gblABB03114.1];
[77747348|gb|ABBO30S1.1}; - [77747329|gb|ABB03070.1];
[77747270(gb|ABB03037.1);

|77747289|gb|ABB03048.1];
|77747213]gb|ABBO3004.1{;

[77747232]gb|ABB03015.1}; .,
[77747154gb|ABB02971.1;; -

|77747175gb|ABB02982.1];
[77747116]gb|ABB02940.1|;  [77747097)gh|ABB02938.1};
177747038|gb|ABB02904.1};

[77747057|gblABB02915.1};
177746954|gb|ABB(2871.1};

177746973|gblABB02882.1];
[77746895|gb|ABB02838.1;

[77746916|gb| ABB02849.1|;
[77746857)gb|ABB02816.1);  [77746838|gh|ABB02805.1];
[77543686|gblABAS7255.1];

[77746800|gb|ABB02783.1];
[77543364|gb|ABAS7093.1];

[77543646|gb| ABA87233.1|;
[77543301]gb|ABA87059.1;  |77543245|gb|ABAS7047.1);
176446823 ]gblABA43191.1;

176453796]gblABA43202.1[;
[76446429[gb|ABA43169.1);  [76446387|gblABA42980.1;
[76443530|gb]AB A42577.1];

|76446296|gb]ABA42930.1];
[76443492|gb|ABA42555.1);  [76443473{gblABA42544.1];
176443416|gb|ABA42511.1;

|76443435|gb|ABA42522.1{;
[76443378]gb|ABA42489.1];  |76443359]gb|ABA42478.1;
[76443272|gblAB A42445.11;

76443321 |gbjABA42456.1};
176443215|gb|ABA42392.1;

[76443234]gb|ABA42403.1;
[76443177|2b|ABA42370.1;  |76440842|gb|ABA42359.1;,  * ./
176411034|gb|ABA42326.1};

|76418550]|gb|ABA42337.1);
[76403103|gbJABA42304.1;;  [76381505]gblABAA42293.1];
76366053|gh|ABA42260.1];

[76366072]gb|ABA42271.1};
[76366015|gb|ABA42238.1);  [75750348]gblABA26801.1};
[75750291]gh|ABA26768.1[;

[75750310|gblABA26779.1);
[75750253]gb]ABA26746.1];  |75750234|gb|ABA26735.1];
[75750177|gb|ABA26702.11;

|75750196]gb|ABA26713.1];
75171346|gb|ABA12719.1;

175172967|gb|ABA12731.1];
174477289|gb|ABAQRS21.1;

[75168356]gb|ABA12698.1|;
|74477249]gb|ABA08499.1|;  |74477230|gb|ABA0848S.1f;
[74422756|gb|ABA06544.1];

74477192|gbJABA08466.1];
[32141422|refNP_859035.1§;

173919153ref[YP_308840.1];
[73763198|gblAAZ83979.1];  |73762505]gb|AAZ83690.1];
[73761721|gb|A AZ83373.1);

|73761788|gb|AAZ83384.1];
[73761580|gb|AAZ83314.1];  [73761561|gb|AAZ83301.1];

[45848
1458488k
1458488
[77917
[7786349%
[77863437|gb|ABB04974.1};
177863380]gb|ABB0494].1];
|77863323]gb|ABB04908.1];
|77861832{gb|ABB04351.1];
|77861775|gb|ABB04318.1;
|77861718|gb|ABB04285.1;
(77747425]gb|ABB03125.1};
|77747367]gb|ABB03092.1);
|77747308|gb|ABB03059.1];
|77747251]gblABB03026.1];
|77747194{gb]ABB02993.1};
[77747135[gblABB02960.1};
[77747076|gb| ABB02926.1};
|77746992|gb| ABB02893.1};
[77746935|gb|ABRB02860.1};
|77746876|gb)ABB02827.1];
|77746819)gb|ABB02794.1;
|77543666|gblABA87244.1;
|77543345|gb|ABA87082.1];
|76464352|gb|ABA43338.1|;
[76446802]gb|ABA43180.1[;
176446315[gb|ABA42941.1|;
|76443511|gb|ABA42566.1};
|76443454|gb]ABA42533.1];
176443397|gb|ABA42500.1];
|76443340|gb|ABA42467.1];
76443253 |gblABA42414.1);
176443196|gblABA42381.1};
176426670]gb|ABA42348.11;
|76410402|gb|ABA42315.1};
|76374058|gb|ABA42282.1];
[76366034|gblABA42249 1|;
|75750329]gb|ABA26790.1];
|75750272|gb|ABA26757.1];
|75750215]|gblABA26724.1];
|75180515|gb|ABA12742. 1|
|75171063|gb|ABA12709.11;
174477270)gblABA08510.1);
7447721 1]gblABA08477.1);
[74422587|gb|ABA06512.1};
|73765596)gb]AAZ85128.1];
|73762294|gb]AAZ83651.1;
[73761599]gblAAZ83325.1|;
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757503291gbl ABA26790.
75750291 gh1ABA26768.
757502531gb1ABA26746.
757502151gbl ABA26724.
75750177 gbl ABA26702.

751729671gb1ABAl 2731. 1
1737617
1737614
173666
173665
|73665869]¢ 7

LOD @D

QAR A' 2 7@96?—5‘00@ glAB 1L
R2Z 39014 : : ﬁg 80020.1};
% 959! AR iAAZ79987 1;

; 5[g . > T3 5877{gbiAAz79947 1

1]gb|AAZ79631.1];

757503101gb1ABA26779. 11,
757502721gbl ABA26757. 11;
75750234 gbl ABA26735. 11,
757501961gb1ABA26713. 11,
751805151gbl ABAl 2742. 11,
75171346 gbIABAI2719 11

83255.1]

[73665828|2b]AAZT79629.1];

[73665807|gb|AAZ79617.11;
173665750jgbJAAZ79584.1];
[73665693|2bjA AZT79551.1];

[73665636]gb|AAZTI518.1[;

|62198979]gb|AAX76735.1[;
172602352]gb]A AZ74586.1};
|72597909]gb|AAZ74553:1];
[72578615]gb]AAZ74520.1);
|72568983|gb|AAZ74487.1};

[72556624]gb]AAZ74454.1;

[72552073|gb|AAZT4421 1];

72545118|gb|AAZ74388.1);
[72539854]gb|AAZT4354.1;
[71842571|gb|AAZA43396.1];
71571148|gb|AAZ38652.1];
[71564864|gb|AAZ38618.1;
171564807|gb]AAZ38585.1];
71564750|gb]AAZ38552.1;
[71564693]gblAAZ38519.1);
171564636|2b]AAZ38486.1;
[70907643[gb|AAX56532.2];
68510080]|2b|AAY98408.1];
68510011 |gblAAY98378.1];
|68509896|2blAAY98341.1);
|68509335]gb|AAY98249.1];
168509276]gb|AAY98219.1];
168509210|gb|AAY98189.1);
|68509153]gblAAY98159.1);
168509098]gb|AAY98129.1];
168509044|2b|AAY98099.1];
168508894|gb|AAY98069.1);

|68508516]gb|AAY98039.1;

61970921 ]gb]AAX57936.1];
159896447|gb]AAX11577.1;
167061887|2b|AAY64384.1;

2

167058905|gblAAY64324:1];

-]

|67060168|gb|AAY64354.1|;

1670583 14)gblAAY64294.1); -

|67057699)gblAAY64264.1];
[67045889|gblAAY64234.1;
167044335]gblAAY64204.1];

166947417)gb]AAY59037.1;

|66475059|gb|AAY47054.1];

73665788|gb|AAZ79606.1;
173665731|gb|AAZ79573.1);

[73665674]gb|AAZ79540.1];
'[73665613|gb|AAZ79507.11;

[72602390|gb|AAZ74608.11;
[72602239|gb|AAZ74575.1;
725821 14[gb|AAZ74542.11;
|72572289|gb|AAZ74509.1);
172565899)gb|AAZ74476.1);
[72554371|gb|AAZ74443.1};

- [72549572]gb|AAZ74410.1];

[72542982|gb|AAZ74376.1};
[71000194|dbj|BAE07158.11;
|71842552]gb|AAZ43385.1];
[71568546|gblAAZ38640.11;
171564845)gb|AAZ38607.1);
[71564788lgb|AAZ38574.1};

- [71564731|gb]AAZ38541.1];

[71564674|gb|AAZ38508.1];

171564617|gb|AAZ38475.1;

162198871]gb{AAXT76675.1];
68510061]gb]AAY98398.1};
168509990]gblAAY98368.1!;
168509733 |gblAAY98331.1];

68509315(gb]AAY98239.1;

168509252|gb|AAY98209.1];
{68509189|gblAAY98179.1];

- [68509135]gblAAY98149.1};

|68509080|gb|AAY98119.1];

- 68509012|gb|AAY98089.1};
|68508817|gblAAY98059.1};
162199033 |gblAAX76765.1];
. 61970723|gb|AAX57826.1};

|67062584]gh| AAY 64404.1);

67061091 [gb|AA Y 64374.1];

167059536|gb| AAY64344.1|;
167058350|gb|AAY64314.1|;
167058296]gb|AAY64284.1];
[67051337|gb|AAY64254.1];

- |67045468|gb|AAY64224.1];

|67044259|gb|AAY64194.1];

. 66475121 |gblAAY47087.1];

166474991 |gb|AAY47025.1];
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[73665769|gb|AAZ79595.1];
[73665712|gh|AAZ79562.1};
[73665655|gb|AAZ79529.1};
[67644048|gblAAY 78941 1},
[72602371|gb|AAZT74597.1};
[72598157\gb|AAZ74564.1];
[72580905|gh|AAZ74531.1);
7257221 1|gb|AAZ74498.1];
[72562518|gb|AAZT4465.1];
7255287 7]gb|AAZ74432.1;
[72545852/gb|AAZ74399.1);
172539893 ]gblAAZ74365.1];
[71842590(gh|AAZ43407.1];
[718425291gh|AAZA3372.1];
171564883|gb|AAZ38629.1];
|71564826]gb|A AZ38596.1];
[71564769\gb|AAZ38563.1];
|71564712|gb|AAZ38530.1};
|71564655|gb|AAZ38497.11;
171564598)gb|AAZ38464.1];
(68525443 (gb|AAY98772.1};
|68510042|gb|A AY98388.1};
168509958|gb|AAY98358.1];
1685093 77]gb|AAY98321.1);
|68509296]gb|AAY98229.1];
168509227|gb|AAY98198.1];
68509171 |gb|AAY98169.1];
|68509116]gb|AAY98139.1};
|68509062|gb|AAY98109.1];
68508931 |gblAAY98079.1];
168508601 |gb|AAY98049. 1};
|62198817|gb|AAX76645.1);
161927527|gb]AAX56472.1};
67062043 |gblAAY64394.1};
|67060409]gblAAY64364.1];
|67058968|gb|AAY64334.1];
|67058332|gblAAY64304.1};
|670582781gb|AAY64274.1];
|670498501gbjAAY64244.1];
167044511 |gblAAY64214.1);
167044159|gb|A AX57866.2);
66475103 |gblAAY47077.1];
|66473598|gb|AAY46438.1];



744225871gbl ABA06512. 11; 1739191531r ef 1YP_308840. 11;
1321414221r ef | NLP_859035. 11:  737655961gbi AAZ85128. 1) :
1737631981gb1AAZ83979. 11; 1737625051gb1AAZ83690. 11;
737622941gbl AAZ83651. 11; 1737617881gb1AAZ83384. 11;
1737617211gb1AAZ83373. 11; 737615991gb1AAZ83325. 11;
1737615801 gb1AAZ83314. 11; 17376156110AAZ83301. 11;
|664733&ﬂ@ﬂ£ﬂ&¥mgnﬂﬁmazs33%@735&2@5&@&145&1&mhRAZ@@&?B&91 blAAY46393.1;
|6647317ﬂ@@@52§?ﬂ8@83%3;8Chhn=7§£50oa~

O/ 5283371391}1%%39%@8 BAAYA45648.1);
1663547368588 4ab0) 41 {E0pA AY44798.1]
16635398 Xﬁ%ﬂ@#ﬁzm POk Gy i }AAY44767 1%
663534 9? 2Q 34 IAAY44653.1];
(6632742t Rern [AAY44623.1};
166303 6|gp ;, Mgﬁpsg@[AAcmm 1;

3342 679!
AP 24988
f630536‘1%gm‘5$¥ : I738]episaY 3 BaPgh ANEFATREAEDIA AY28650.1);

163053 7AR@IB ANDEHAINNZ 38 67895349 7|shISEHBBTREGH) ANR3BTRITILIA AY28573.1);
|63053¢&(5@4Mz@mm238$m4w5[gbmﬁgﬁﬂsgmwsmwgbmwgm 1;
63034@3&@@@&5@2@53%@4238@@3&440@ 643 3(Q bl BN AY28504.1];
163034 68GNORTRBI0 Af)Y 984038341178 9@959179@ 9633171%9 IAAY28387.1;
163034 6809BAGDEBRAY834b03 1171979098350 ]AAY28357 1
 16303482H24X A39REAAY 98218, Y6ORBIIRS : b[AAY283271[
1630348249 1R A8 ggcl) 03401582 N9 440 ,Yg lgblAAY282971
630338 2K{ohrA A3 080 45033938 1EhIAA S . gb]AAY28267 1;
1630338 LARBIAANIRDIONS 1576303339 8§74 mmm@as%gblmwwcs 1
16303126 Repia A3 PAIAE 43528 02997 OlbBA BB TE 151 HAY 6/63020000|eb|A A Y27845.1);

1628713 8fmeiA AXIS RN bla 20 452871 263 (b4 1 §HANMY 6 41BBATADBA|gb|AAY 18198.11;
1628700005481 81 36 4 2 PRITIOIS IS T3 U HAY6I628700BD]gb| AAY18168.1];
|6237oagztgo4qut8u5%4590;35&859994@@7@5’9ag4:gquw4]:59569917£1gb|AAY18138 1;
]6286993&[&5&0&ng832{&@86&%0[@36&6’635}3& ANGBRRBZOLBIA AY18108.1];
6286993685 BYUGHIAAZ 79 AL 7B96oRbEoh|A AX76705.1);

1621987REHRAKBEIANL79 1] @@?:Ifgﬂl -4 IAAXA7527.1];
1621090 3663 AALTY ABORRE ’-~ 12763 i
1438084 79 AA81468 1;
\43807 by [e |CAD30543.1};
122859 b 4; &@Pﬁf {egppICAmOS?ﬁ 1f;
22859 ' b e db B0GR 21 EmbIGACRT7405.1);
20068 rsla 300551 05 crmb K ERY3 L NAPOGEA0 | eabCACST301 11

Al ( i
12006869 @@é IXATR BT 5T28lcmbEBYGAHWEGH |; AAZBBITDA [etrbiCACA0042.1];
1120389Q Henl & ALOAAYB 8 4 11989703 Ve S UBYAAHIDANZ BB 0BRIBT|gh| A A X76745.1;
16219890 HEAS AKTGBAANZ 384603 93943 | fPA ARG LG AAKE SN 7IbIA AXT6695.1];
16219888HFHAB KIGHI ALY 98 §l 93853 | SB5AA986d0D] ANKIBAEB 5kb 76655.1];
]61970685@@%&3@94@%1\/98 i1D78485)¢ %@3@16 ﬂb%‘@%’é@ %‘AAX57906 1);

161970@%&3@5@99 iy §JJ 3hIAAX57876.1);
)]
i
4

1619708 4115b|A AX57836.1];

'.(.‘;5..
6197098808 A2 98 0R970ds7 | RRS ofgh|AAX57796.1);
1619708 S TN X76103
AR & ALY 7UT3IgB A KS Sleb|AAX57766.1];
16197084 MO R R xedhL AN64 504 Ly TS
FEE 64302 7991980583564 HI AAPBIEAW 11D AAXST736.1);

161970 V6419 79125@#@54@@7/11 Hi AABBEZEH7ib|AAX57706.1);

|6197045% hly64 101876471 [@IDAXS56RGH1 AABBAIGIES 3 b|A AX57676.1];

|0197063345t8A AFBGH66. NAY4 TOID7041 7| SA4XET 943G DL AAATIZBOkDIA AX57646.1];

01928205S AAKDGNRAZIS 32 5,928 1 46TRBEAKIFIGh IAAZRAO2ED I bob|A AX56582.1];

]61928%%@@54&0{15@512%@79 027991|b36858 67401 9@7@4 |AAX56552.1];

161927330888 AKI5BIL AN, 21ﬂ97| méé%zgﬂl IAAX56512.1);
1

et g e

72598157lgb1AAZ74564 11; 725809051gbIAAZ74531 11;
725722111gbl AAZ74498. 11, 725625181gbl AAZ74465. 11;
725528771gb1AAZ74432. 11; 73%458521gbl AAZ74399. 11;
725398931gbh1AAZ74365. 11; 718425901gb1AAZ43407. 11,
718425291gbl AAZ43372. 11; 715648831gbl AAZ38629. 11,
715648261gbRAZ38596. 11; 715647691gbl AAZ38563. 11;

BA
630!\%124313@@511 0|z Y 286705k ANB3BEE 2[EhIA AY28610.1); -



663274201gbl AAY44643. 11; 663190021gbl AAY44633. 11;
663152051gb1AAY44623. 11; 66303355) gbl AAY44612. 11;
133354261gb1AAC32091. 11; 133354081gbl AAC32081. 11; .
630536661gbl AAY28640. 11; 630299881gbl AAY27865. 11;
6305368410AAY28650. 11; 630536481gb1AAY28630. 11;
630536301gb1AAY28620. 11; 630536121gbl AAY28610. 11;
619276 B0)GRE AXEGHEANY 28 hBORR4845L00 1k
1619276 20B34 RXEBARY 2857 G0l AAY2 i(gu X56412.1];
161927 6BQAY RASGRHAAY28 ¢4 b1 |ghIAAX56382.1];
. 16162009494 A8LGRIAY 28! 34240 ; O[%%AAX38239.1];
160738_ '3! %g 3| gD 2435051 i 1 ARy AT 4 SlehlAAX35853.1);
SGIETy % b2 EP738679 b b1 AAGOEB661 IBHIAAX 35823 1];
13 77 599405 16] A, |59940498|ghlAAX12793.1};
|59940480|gb|AAX12783.1]; . |59940460|gblAAX12773.1]; [59940424]gb|AAX12753.1;
1399404061eb|AAX12743.1];  [59940388|gb|AAX12733.1) |59896555|gb|AAX11637.1];
|59896537|gb|AAX11627.1]; ~ 59896519|gh|AAX11617.1]; 59896501 |gblAAX11607.1);
|59896483|gb|AAX11597.1);  {59896465]gb|AAX11587.1]; |59896429]gblAAX11567.1);
|59896411]gb|AAX11557.1);  |59896393]gb|AAX11547.1} 59896375|gb|AAX11537.1);
[59896357|gb|AAX11527.1;  |59896339|gbJAAX11517.1; |59896321|gblAAX11507.1;
IS9B96303]gbJAAX11497.1];  59896285|gblAAX11487.11; |59896267|gb|AAX11477.1];
|59896249|gb]AAX11467.1];  |59896231|gbJAAX11457.1; 61970903 lgb|AAX57926.1];
[55233224]gbJAAVABS44.1];  [13383294/dbj[BAB39519.1);  [13383291|dbj[BAB30517.1]

|13182923|gh|AAK14986.1(AF231360 1]; . 113182917|gblA AK14982.1|AF231358_1;
|8452836)gb|A AF75114.1|AF115287_3]; . 18452833|gb| AAF75112.1]AF115286_2];
|414306|gb|AAA91324.1]; [414303]gb|AAAD1322.1); |S77472|gb|AAAS56809.1];
577469]gblAAAS6807.1]: [S77466|2b]AAA56805.1]; 1324356]gblAAA19196.11;
1324353]gbJAAA19194.1; 1324350}gb] AAA19192.1); |55139145|gblAAVA1246.1);
[55139143|gbAAVAL245.1];  [50234651|gb|AAT70534.1);  |54610026]gblAAV3S111.1]:
|14579589|gb|AAK69310.1|AF385297 1l; [14579585gb|A AK69309.11AF385295_1;
121632613|gb]AAL32486.1]; [226441jprfl]1512373B);  |S7916088|gblAAWS9411.1);

S79160401gb]AAWS9401.1);  |S7916001|gb|AAWS9394.1;  50234771[gblAATT0614.1]
S0234765]gbJAAT70610.1];  [50234762]gb|AAT70608.1;,  [50234759(gblAATT0606.1]
50234756]gbIAAT70604.1; [50234753|gb|AAT70602.1);  |50234750gb|AAT70600.1]
[50234747Igb|AAT70598.1];  |50234744|gb|AATT0596.1;  |50234741]gb|AATTOS04.1]
S0234738IgbIAAT70592.1]; . |50234735|gb|AAT70590.1;;  150234732/gblAAT70588.1]
50234723|gb|AAT70582.1);  |50234720|gblAAT70580.1);  [50234717|gblAATT0578. 1]
[50234714gb]AAT70576.1;  |50234711jgb|AAT70574.1;  [50234708|gh[AAT70572.1];
[50234705]gb]AAT70570.1);  |50234702IgbJAAT70568.1; 50234699]gblA AT70566.1];
[S0234696|gbAAT70564.1];  |50234687)gb|AAT70558.1;;  [50234684|gh|AAT70556.1]-
50234681)gbJAAT70554.1f;  [50234678[gb|AAT70552.1;  |50234672|ghlAAT70548 1]
- PO2346691gb|AAT70546.1);  150234666[gblAAT70544.1];  [50234663|gh|AAT70542.1]
150234660igb|AAT70540.1];  [50234657|gb|AAT70538.1] |50234654|gb|AAT70536.1];
502346481gb|AAT70532.1);  [50234645[ghlAAT70530.1);  [50234642]gb|AAT70528.1;
[50234639|gb|AAT70526.1);  |50234636|gbJAAT70524.1);  [50234633|gblAAT70522.1]-
|50234630)gb]AAT70520.1);  |50234627|gb|AAT70518.1}; |50234624{gblAAT70516.1);
[50234621|gbJAAT70514.1);  |50234618|gb|AAT70512.1);  |50234615(gblAAT70510.1]
[502346121gbJAAT70508.1);  |50234609]gb|AAT70506.1];  [50234606|gblAAT70504. 1.
I50234603[gbJAAT70502.1);  {50234601|gb|AAT70501.1);  134597771|gblAAQ77443.11
[34597768IgbIAAQT7441.1;  [34597765]gblAAQ77439.1];  [34597759|gb|AAQTT435 1],

134597756|gblAAQ77433.1); [21359673|gb|AAM49562.1|AF468843_2];
[21326690|gb|AAL75850.1);  |15193277|gb|AAKO17S7.1f;  [9994775(emblCACO7367.1]
[9863928|gblA AG01223.1]AF216735_2; 19863910jgb]AAG01213.1|AF216727 2|;

[9863891|gblAAG01203.1|AF216719 2]; [7861793|gb{AAF70407.1|AF203788_2|;
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630341051gbl AAY28357. 11;
63034069( gbl AAY28337. 11:
630340331gh1AAY28317. 11;
630339741gbl AAY28297. 11:
630339381gb[ AAY28277. 11:  630339181gbl AAY28267. 11;
630334151gbl AAY28016. 11; 630333971gb1AAY28006. 11:

1463300|5303ZKB 3B | AAY2 7 BB8295)ebBRABLABITgh 1 AAYZZBE Slgblk AA43303.1);

630340871gbl AAY28347. 11,
630340511gbl AAY28327. 11;

630340151gb1AAY28307. 11,

630339561gbl AAY28287. 11,

1413855]%@@@2@4@@19*1 | AAY27855. 11;

630299501gbl AAY27845. 11,

28712861gbl AAY18587. 11; 628712631gbl AAY18566. 11;
6287008410AAY18198 11; 62870066lgb1AAY18188 11;

NP prot@28700481gbl AAY18178. 11;

6287003019b1AAY18168 11

6 I, AAY ; 8
[60476]e : 1] 22118 1[
o o

14760051 gb|AAD20162.1]AF100364 "1
14760967)gb|A AD29170.1{AF100372_1};
|4760963|gblA AD29168.1JAF100370_1};
|4760959)gb| AAD29166.1|AF100368_1;
14760955]|2b|AAD29164.1]AF100366_L1};
14760949|2blAAD29161.1]AF100363_1I;
|4760945|gb]AAD29159.1|AF100361_1};
14760941|gb|AAD29157.1)JAF100359_1};
14760937|gb|AAD29155.1]AF100357_1;
153820851 ]gb|AAT94830.1};
|53829845|gblAAU94827.1];
53829830|gb|AAT94824.11;
153829833 [gbl]AAU94821.1};
153829827]gb]AAU94R18.1];
|12862813|dbj|BAB32617.1];
150059414|eblAAT69437.1];
11391 19]sp[P04665]VNUC_INBLES;
139120}sp[PO4666][VNUC_INBSI;

|139117)sp|[P13884]VNUC_INBAC);

1325245|gblAAA43750.1);

175750257|gb|ABA26748.1];
175750200|gblABA26715.1);
[75218754|gblABA18171.1);
| [75215962|gblABA18138.1);

[75213014igb]ABA18041.1];
[75181199]gb|ABA12788.1;
[75180833|2b|ABA12755.1];
175171378|gb|ABA12722.11;

[53829849|sb|A AU94829.1};
[538298431gb|AAU94826.1);

5382983 7]gb|AATI94823.1];
5382983 1|gb|A ATI94820.1];

120126592|gb|A AK95899.1);

|12862811{dbj!BAB32616.1};

150059395]gb|AAT69426.1];

175750295|gblABA26770.1;
17575023 8|gblABA26737.1};

175750181 |gb]ABA26704.1};

[75217117|gblABA18160.1];
175215227|gb|ABA18127.1|;
175206503 |gblABA18030.1];
[75181110jgb|ABA12777.1;
75180535|gb|ABA12744.1];

[75171140{gb|ABA12711.1};

14760965]gb|AAD29169. 1[AF100371_1]
\4760961|gblAAD29167.1]AF100369_1};
4760957]gb]AAD29165.1|AF100367_1|;
4760953|gb|AAD29163.1JAF100365_1f; -
14760947,gb|AAD29160.1]AF100362_1|;
14760943|gblAAD29158.1]AF100360_1];
14760939|gblAAD29156.1]AF100358_1);
19622313|gb|AAF89732.1]AF170569_1];

153829847Igb|AAU94828.1;
|53820841)gb|AATIO4825.1];
|53829835|gb|AAUIO4822.1];
|53829829|2b|A AU94819.1§;
[12862815|dbj[BAB32618.1;
51340783 |gb|AATU01000.1;
50059433|gb]AAT69448.1];

16647904]sp|036433]VNUC_INBP9);
|139118]sp[P13885[VNUC_INBAD);
1139116]sp|P11102[VNUC_INBAA|;

[75750276|gb|ABA26759.1};
|75750219|gb|ABA26726.1];
[72623471)gb|AAZ74621.1};
175216184|gb|ABA18149.1;
|75214330|gb|ABA18116.1];
[75200474|gblABA16396.1];
175180930|gb| ABA12766.1);
[75172977|gb|ABA12733.1];
75168380|gb|ABA12700.1};

[74477293)gb]ABA0S523.1];  [74477274|gblABA08512.1),  [74477253|gb|ABA0SS01.1);
174477234)gb|ABAOR490.1);  [74477215]gb|ABA08479.1;  |74477196|gb|ABA08468.1);
174422760|gb|ABA06546.1];  |74422592|gb|ABA0GS14.1);  |73919147|ref]YP_308843.1); -

173765600|2b]AAZ85130.1;
[73762316/gb|AAZ83653.1];
[73761603|gb|AAZ83327.11;
[73761546|gblAAZ83292.1};
173761481jgblAAZ83257.1);

173763202)2b|AAZ83981.1};
|73761792|gblA AZ83386.1);
173761584|gb|AAZ83316.1];
|73761527|gb|A AZB3281.1};
173761462|gblA AZ83246.1};

[73762500igb|AAZ.83692.1];
[73761727)gblAAZ83375.1];
173761565|gb)AAZ83303.1];
173761504|gblA AZ83270.1|;
173666620igb|AAZ80034.1];

[73666601|b|AAZ80022.1);  [73666582|ghlAAZ80011.1};  [73666563]gblAAZO000.1];
[73666544|gblAAZTI989.1];  |73665979|gbAAZT9978.1};  [73665929|gb|AAZ79967.1);
173665886|gb|AAZ79952.1};  [73665879|gb|AAZT9948.1)  [73665839)gblAAZ79635.1);

173665837\gblAAZT9634.1);
{73665773{gblAAZT9597.1|;

173665811|gb|AAZ79619.1};
173665754]gb{A AZT9586.11;
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[73665792|gb|AAZ79608.1];
[73665735|gb|AAZT9575.1];



628699041gbl AAY18098. 11; 628698851gb1AAY18088. 11,
621989251ghl AAX76705. 11; 621987991gb1AAX76635. 11;
621987811gbl AAX76625. 11; 616209441gb1AAX47527. 11,
621990151gbRAX76755. 11; 606838061gb1AAX34063. 11;

5994044219gb1AAX12763 . 11; 4380841enbl1CAA81472. 11,
14380811enbl CAA81470. 11; 14380781enb1CAA81468. 11,

|736652 BE|ghIB NANIE AAB|1 466736558
|73665622 85348996301 JAD3
A48d7kgaph A

173665384
16161282
17260235
172597
172578

56
2

k

3411406 : AR

*.',.i. 13 }: ik 2| AAZ74566.1)
o TS ASOIENA ALY Bl | CABORSOIEDI A Z74533 1
b ACAO913309eb|A 483853 1He b

285.1};

VCATAD bl AA L 74500.1];

72569 g@' VAR BACOA(RPOSIHO|sb| BAZGAEETH:g b 1 NRKTBETBSRLIAAZ74467.11;

172556658 gl 464/ 41> MK 7 6 172554392

725526880 A AZHHANIXT 6 L5 49449| HiPA AZ3 AL

725458 22| gif 8 BITBINLIX7 6 GBS 43007 |gHHRAIBSBRIGD
|71000188|dbj[BAB07156.1];

1725396 19T0AAFTER56.1 ;
|71842575|gb]AAZ43398.1 ;
[71571156|gb]AAZ38654.1];
|71564868|gbJAAZ38620.1);
|71564811|gb|AAZ38587.1);
|71564754/gb|AAZ38554.1];
171564697)gb|AAZ38521.1);
|71564640|gb|AAZ384%8.1];
[70955500|gb|AAZ16302.1];
170955494]gb]AAZ16299.1);
|70955488]gb|AAZ16296.1];
|70955481]gblAAZ16293.1;
162198875)gb]AAX76677.1};
|68510066|gb]AAY98400.1];
168509994|gb]AAY98370.1;
168509874]gb]AAY98333.1];
168509319)gb|AAY98241.1;
168509256]gblAAY98211.1];
|68509193)gb]AAY98181.1];
168509139|gb|AAY98151.1];
|68509084|2b]AAY98121.1[;
6850901 8|gbJAAY98091.1};
168508822|eb]AAY98061.1];
162198821 ]eblAAX76647.1;
159896451 ]ebJAAX11579.1];
18894683 }emb]CAB95837.1];
167061897]gb|AAY64386.1);
[67060182}gb]AAY64356.1);
167058924]gb]AAY64326.1);
67058318)gb]AAY64296.1];
67057743]gb|AAY64266.1];
|67045893)gblAAY64236.1);
167044350]gblAAY 64206.1];
166947421]gb|AAY59039.1};
154635078)gb|AAV36515.1];
166475125]gb|AAY47089.1);
|66474995|gblAAY47027.1];

171842556|gb]AAZ43387.1];
171568550]gb|AAZ38642.1];
|71564849)gblA AZ38609.1];
|71564792)gb|AAZ38576.1);
[71564735|gb|AAZ38543.1];
171564678]gb|AAZ38510.1);
|71564621]gb|AAZ38477.1|;
[70955498gb|AAZ16301.1];
170955492|gb|AAZ16298.1];
|70955486|gb|AAZ16295.1];
|70955479|gblAAZ16292.1];
68525447|gbJAAY98774.1;
[68510046]gb]AAY98390.1];
68509965|gb|AA Y98360.1];
|68509381|gh|AAY98323.1];
|68509300|gb|AAY98231.1];
168509233]gb|AAY98201.1];
|68509175|gb|AAY98171.1);
168509120|gbJAAY98141.1];
[68509066]gb|AAY98111.1);
|68508938|gblAAY93081.1];
I68508607|gb|AAY98051.1;
161970925|gblA AX57938.1);
167527208|gb|AAY68365.1);
67062593|gb|AAY64406.1|;
167061102)gb|AAY64376.1);
167059548)gb|AAY64346.1);
|67058354]gb|AAY64316.1;
|67058300]gblA AY64286.1);
|67051372]gblA A Y64256.1;
|67045474]gb|AAY64226.1];
|67044263|gb| AAY64196.1;
19187997]emb|C AB95839.2];
|54635076|gb|AAV36514.1;
166475107|gblAAY47079.1];
|66474977(5b]AAY47017.1};

37

|8£A8894B50)k1 AARZETAS0lb|AAZT74434.1;
AAKDEGE4lab|A AZ74401.1);
ALDS 88887 obliA A774367.1);

[71842594]gb|AAZ43409.1];
|71842533/gb|AAZ43374.1];
|71564887|eblAAZ38631.1],
|71564830/gb|AAZ38598. 1(;
|71564773|gb]AAZ38565.1];
[71564716]gb|AAZ38532.1];
|71564659|gb|AAZ38499.1];
|71564602|gb|AAZ38466.1};
[70955496|gb]AAZ16300.1};
[70955490]gblAAZ16297.1};
[70955483]gb|AAZ16294.1;
|70907647|gblAAX56534.2];
[68510084|gb|AAY98410.1];
|68510015|gh|A AY9R380.1];
|68509900|gb]AAY98343.1};
168509342[2b|A A Y98251.1};
168509280]gh|AAY98221.1};
685092 14|gbAAY98191.1};
685091 57]gb|AAY98161.1];
[68509102|gb]AAY98131.1];
(68509048]gb|AAY98101.1];
[68508901igb|AAY98071.1);
168508523]gblAAYIR041.1];
|61970727|gblAAX57828.1];
|8894685]emb|CAR95838. 1];
|67062065|gblAAY64396.1];
|67060418]gblAAY64366.1];
|67058984|gb|A A'Y64336.11;
|67058336gb|AAY64306.1];
|67058282|gb|AAY64276.1];
|67050025|b|A AY64246.11;
|67044521]gb{AAY64216.1];
|67044163|gblAAX57868.2];
|54635080|gb|AAV36516.1];
|54635074|gb]AAV36513.1];
|66475063|gb|AAY47056.11;
[66473602(gb|AA Y46440.1];



AAX57946. 11; 619708851gbl AAX57916. 11;
619708671gb1AAX57906. 11; 619708491gb AAX57896. 11;
619708311gbl AAX57886. 11; 619708131gb1AAX57876. 11;
619707771gb AAX57856.11; 619707591gb1AAX57846. 11;
619707411gbl AAX57836. 11; 619707051gb AAX57816. 11;
619706871gbl AAX57806. 11; 61970669( gb1AAX57796. 11;

166473 58 4B RS T 4¢3 0AAXS 7[364673066|gbIEOVBRIBOG hi AACGITIFB|GHA AY46395.1];

166354561 RBDET944HIDAAXS 7[§d 65 4513 gb|BLOT. g
166354085 z%mmxw%a@%]ﬁ@m@@amg
16635387 BB RROYAGRDALAXS 6B 83| RI/AABE S

66473452 BRATBAGAREAAXS 7[86673L 34| BIROTDEDBTIh ANESEEoH Y45650.1];
6 1gbl ZZﬁJ&l} AAY44890.1);

1
jb

58357/ d0th AY44779.1);
|66346636|2b|AAY44665.1];

166346024|gh]AAY44655.1);
166315226|gb]AAY44625.1];
|63053670|gb]AAY28642.1);
63053652|gb]AAY28632.1];
163053533|gblAAY28595.1);
163053464|gb|AAY28565.1;
63034462|gb|AAY28535.1;
163034200{gb|AAY28409.1;
|63034145)gb]AAY28379.1};
163034091)gb]AAY28349.1];
163034037|gb|AAY28319.1];
163033960|gb|AAY28289.1};
© |63033419]gbjAAY28018.1];
[63033337|gb]AAY27963.1;
162871486|gb|AAY18615.1;
162870088]gblAAY18200.1;
|62870034|gblAAY18170.1];
62869980|gbJAAY18140.1;
162869926)gbjAAY 18110.1];
162198929|gb|AAXT76707.1];
160683810|gb|AAX34065.1];

15629161 4lemblCAE48277.1];

162199001 |gblAAX76747.1);
162198911|gblAAX76697.1;
16219883912b]AAX76657.1);
161970889|gbJAAX57918.1];
I61970835]gbJAAX57888.1);
161970763]gb|AAX57848.1|;
| 61970691 [gblAAX57808.1];
16197063 7|gblAAX57778.1;
61970583 |gbJAAX57748.1];
161970529]|gblAAX57718.1);
161970475]gbJAAX57688.1];
1619704211gblAAX 57658.11;
161928159]gblAAX56594.1);
61928002]gbJAAX56564.1);
161927806|gblAAX56524.1;
61927649]gb|AAX56494.1);
619274841gb|AAX56464.1);
161927331 |gblAAXS6434.1];
61927182{gblAAX56404.1);
|61621003]gb|AAX47539.1};
160738755]gb]AAX35875.1};

[66327442[gb]AAY 44645 1];
166303368|gb|AAY44614.1];
163029992)gb|AAY27867.1);
[63053634{gb]AAY28622.1];
|63053501]gb]AAY28585.1];
163047668]gb|AAY28555.1];
163034444{cb|AAY28525.1};
163034182|gb]AAY28399.1};
|63034127|gblAAY28369.11;
163034073|gblAAY28339.1};
[63034019|gb|AAY28309.1;
163033942|gb]AAY28279.1};
163033401 }2blAAY28008.1];
163029974|gb|AAY27857.1;
62871292]gb{AAY18589.1};
162870070gbjAAY18190.1];
[62870016]gblAAY18160.1];
[62869962|gb|AAY18130.1];
162869908]gbjAAY18100.1);
162198785|eb|AAXT76627.1};
[59940446|gb|AAX12765.1];

[62199037|gblAAXT76767.1];

162198965|gb]AAX76727.1|;
162198893|gb|AAX76687.1);
162198803|gb|AAX76637.1];
161970871 |gblAAXS57908.1);

161970817]gb]AAX57878.1);

61970745]gb|AAX57838.1};
[61970673|gb|AAXS7798.1(;
|61970619|gb|AAXS7768.1];
|61970565|gb|AAX57738.1];
161970511 |gblAAXS7708.1];
[61970457(gb|AAXS7678.1);
161970412|gb|AAX57653.1];
161928104|gb|AAX56584.1];
161927951|gb|AAX56554.1];
161927757|gblAAX56514.1];

161927595|gb|AAX56484. 1);

161927432|gb]AAX56454.1);
[61927285|gb|AAK 56424.1);
161927135|gbJAAX56394.1};

161620918|gb]AAXA7519.1f;

160738737]gb]AAX35865.1];
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|66319022|gblA AY44635.1]; -

163054909)gb]AAY28991.1);
163053688]gbAAY28652.1);
63053616]gb|AAY28612.1;
163053483)gb|AAY28575.1);
163038371{gblAAY28545.1];
163034229]gblA AY28506.1};
|63034163)gbl]AAY28389.1);
163034109|gh|A AY28359.1};
|63034055)gbJA A Y28329.1);
|63033978|gblAAY28299.1];
|63033922]gbjA AY28269.1|;

163033382|gb|AAY27998.1J;

163029954|gb|A A Y27847.1];
[62871267|gb|AAY18571.1];
162870052)gb]AAY18180.1};
162869998|gb]AAY18150.1];
62869944]gb|AAY18120.1;
162869889]gb]AAY18090.1];
1616200511gb|A AXA47529.1};
156311406emb|CAI29280.1};
16219901 9lgblAAX76757.1);
|62198947|gblAAX76717.1];
62198857|gblAAX76667.11;
61970943|gblA AX 57948.1];
61970853]gb|AAX57898.1];
|61970781]gblAAX57858.1;
|61970709]ghlAAX57818.1];
[61970655]gblAAXS57788.1};
161970601 |gb|AAK57758.1];
61970545|gblAAX57727.1];
|61970493|ghlAA X 57698.1;
|61970439|gb]AAX57668.1];
61928216|gblAAX56604.1;
[61928059|gb|AAKX56574.1];

161927903 |gb|AAX56544.1];

61927708|gblAAX56504.1];
161927538|gblAAX56474.1);
61927380|gbJAAX56444.1];
61927238|gb|AAX56414.1);
161927085)gbJAAX56384.1];
|61104894[gb|A AX38241.1];
I60738719|gblAAX35855.1];

¢ .
G
"zl




AAX57696. 11; 619704711gb1AAX57686. 11;
619704531gb1AAX57676. 11; 619704351gb AAX57666. 11;
619704171gb1AAX57656. 11; 619703991gbAAX57646. 11,
619282031gb AA1X56602. 11; 619281461gbl AAX56592. 11;
619280951gbl AAX56582. 11; 619280491gb A AX56572. 11;
619279911gb1AAX56562. 11; 619279401gb1AAX56552. 11,

160733609278 AXBFE4ANXE6 4 Q2% 89930 AAX 5%EAAX35825.1[;

1599406382 KA1 SMYX56 12795.1];
5994084 ﬁ%ﬂé@? -'

L RIeBIAAX12755.1);
;'1 AAD "; 7 9 bAAX116391],

159940 CrE o\ i
5989634115 .' x5 EFBICYRIbIAS K S b ANRBROBHSIERIAAXI1609.1]
59896 9§4691ablpa 1 FBOHI AARBBEVS3IEbIA AX11569.1];

PO, A3 56 p )
15989661 2/gh) 8 A4ald 5 PGS 6 H9B96397|gbibATIOHIOGH) AARRIEBTIbIAAX11539.1;
1598963 18164111 4B W 75 1598963431080 LEISL HAX3BRBE3RFlgblA AX11509.1);
59896807 algABKild BIANX35 FBBI6AR91HNY BRT B&LYH) ANXBEPRT 1 [EbIAAX11479.1);
[598968OHBAA AKNGUANNXI5BRIBIGIIS|gb|AAX11459.1];  [61970907|gb|AAX57928.1};
|56548910lgb|AAV97620.1);  |56548908|gb|AAV97619.1]: |56548906]gb|AAV97618.1];
|56548904]gb|AAVI7617.1f;  156425053|gb|AAVO1225.1; |56425051|gbjA AV91224.1];
[564250491gb|AAVO1223.1);  |56425047|gb|AAV91222.1];  [58429781]gb|AAWT8295.1}:
|16076707|gblA AL14084.1]AF222814 1; 113785215]emb]CAC37326.1];

112038908]emb|CAC19705.1); |12038906lemb|CAC19704.1]; |12038892]emb|CAC19696. 1]

8163867)gb]AAF73888.1|AF222778_1|;
|8163863|gb|AAFT3886.1|AF222776_1];
8163859)gb]AAF73884.1|AF222774_1];
18163855|gb{AAF73882.1|AF222772_1;
8163851|gb|AAF73880.1]AF222770_1};
18163847|gb|AAF73878.1|AF222768_1];
|9887189]gb]AAGO1789.1]AF251431_1};

3

|9887155|gh|AAGO1771.1]AF251415_1[;

E

19887107)gb]AAGO1746.1| AF251392_1];
19437966]gblA AF87508.1|AF250480_1|;
19437954|gb|AAF87502.1]AF250474_1;
19437950]gb]A AF87500.1|AF250472_1];
[9437946|gb]A AF87498.1|AR250470_1];
5732295|gbJAAD49023.1|AF156413_1);
|5732299|gblAAD49025.1|AF156415_1};
|6048938|b|AAF02405.1)AF098625_1};
|6048934)|gb|A AF02403.1|AF098623_1];
|6048930]gb|A AF02401.1]AF098621_1};
|6048926|gb]AAF02399.1{AF098619_1];
|6048922|gb|A AF02397.1{AF098617_1);
|5732285|gbJAAD49018.1]AR156408_1];
5732281]gbJAAD49016.1|AF156406_1};
15732275|gb|AAD49013.1]AP156403_1);
13722169|gb|AAC63467.1];
13722163]gb]AAC63464.1];
[3721982]gb]AAC63428.1);
[3721976]gb|AAC63425.1;
|1835738|gblAAC57416.1];

13722167|gb|AAC63466.1};
3722161]gb|AAC63463.1;
13721980]gb|AAC63427.1;
150083251|gb|AAT70220.1};
1221294{dbj|BAA00034.1];

[8163865|gb|AAF73887.1|AF222777_1j;
[8163861|gb|A AF73885.1|AF222775_1};
8163857|gh|AAF73883.1]AF222773_1};
18163853|gb|AAF73881.1]AF222771_1];
18163849(gb|A AF73879.1]AF222769_1;
110442686|gbJAAG17432.1]AF285888_1};
19887172|gblAAGO1780.1)AF251423 _1};
[9887138|gb|AAGO1762.11AF251407_1f;
19954391|gb|AAG09040.1;
9437956|gb|A AF87503.1|AF250475 1},
[9437952|gb|A AF87501.1|AF250473_1]
[9437948|gb| A AF87499.1|AF250471 1]
8515430|gblA AF75997.1]AF250127_1;
(5732289]gb|AAD49020.1|AF156410_1};
[6048942|gb| A AF02407.1|AF098627_1];
[6048936]gb|A AF02404.1]AF098624_1|;
16048932{gb]A AF02402.1]AF098622_11;
160489281gb|A AF02400.1]AF098620_1};
|6048924|2b|AAF02398.1]AF098618_1];
|5732287|gb|AAD49019.1]AF156409 1)
I5732283|gb|AAD49017.1JAF156407_1;
[5732277|gb|AAD49014.1|AF156404_1];
[5732273]gblAAD49012.1|AF156402_1);
[3722165]gb|AAC63465.1];
(3722159|gb|AAC63462.1};
13721978|gb|AAC63426.1];
[221296|dbj{BAA00035.1];
[50261909|gblA AT72507.1(;

325104gb|AAAT3112.1]; [325097|ghlAAATSIILI |, >gil325095]gb|AAAT3105.1)

1325089|gbjAAA73110.1);
1324584|gb]AAAT3108.1);
161197036|gb|AAX39501.1];

325087|gb]AAAT73109.1];
1324582)gb|AAA73107.1];
61197032]gblAAX39499.1);

|324890]gblAAAT3104.1];
1324256]gblAAAT3106.1];
[75093]pir|[VEIVSH];

[50083235|gblAAT70212.1);  [37813190|gblAAR04371.1];  [37813188|gb|AAR04370.1)



607386971gb1AAX35843. 11; . 1607386791gb1AAX35833. 11;
607386611gb1AAX35823. 11; 599405341gNAAX12813. 11;
1599405161gb1AAX12803 . 11; 599404981gbl AAX12793. 11;
599404801gbl AAX12783. 11; 1599404601gbl AAX12773. 11;
599404241gbl AAX12753. 11; 599404061gb1AAX12743. 11;
1599403881gb1AAX12733. 11; 598965551gb1AAX11637. 11;
3781315913bR&'SRA4HTLAAX1 16 0418 lsmb[[BORESLI ) gb 1 ABZABUGHIAARS59744.1];
St e e Wi by et
19 T 4 g0b 1Ak ' .
134597779 8800A G T BhiEA ’mST 11!P1-1£ g AAXI 1 B4 .;ﬁlﬂ_AAQ’]’]{MS'”’
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20126603]gb]AAK95906.1];

. |51340771|gblAAU00993.1};

|133529)sp|P13872]RRP1_INBADY
16647764]sp|036430[RRP1. INBPY|;
18486151 |ref]NP_056659.1];
16318431|2b]AAF06892.1)AF102023_1;
16318427|gb|AAT06890.1|AF102021_1];
|6318423]gb|AAF06888.1]AF102019_1};
|6318419[gb|AAF06886.1]JAF102017_1j;
|6318415|gb|A AF06884.1]AF102015_1};
16318411|gbJAAF06882.1|AF102013_1;
6318407|gb|AAF06880.1JAF102011_1;
16318403 |gb|AAF06878.1JAF102009_1;
. [325278)gb|AAA43768.1];

|18140834|gb|AALG0440.1|AF398871_1|;

[9437960]gb|AAT87505.1|AF250477_1[;

1133530|sp{P07832]RRP1_INBLE];
|133528sp[P13871RRP1_INBAC);
16318433|gb|AAF06893.1{AF102024 1;
6318429|gb| AAF06891.1]AF102022._1);
16318425|gblA AF06889.1]AF102020_1);
|6318421]gb|AAF06887.1|AF102018_1};
1631841 7|gb|AAF06885.1]AF102016_1];
|6318413|gblA AF06883.1|AF102014_1[;
16318409|gb| AAF06881.1]AF102012_1;
6318405|gb|AAF06879.1|AF102010, 1;
|6318401|gb|AAF06877.1|AF102008_1J;
12463656|gblA AB72043,1);

[18140822|gb|A AL60434.1|AF398365 _1I;

19049388|dbi|BAA99402.1;
171084261|gb|AAZ23576.1];
[71084255|gb|AAZ23573.1);
173665386]gb|AAZ79400.1];

155925862|gb|AAVE8004.1);
19802300|gb|AAF99677.1|AF258527 _1;
58374186|gb|AAW72229.1];
137785460|gb|AA046566.1];
137785454]gb|AAO46563.1];
137785448|gblAAC46560.1];
137785442]gblAA046557.1);
137785436]gb|AAO46554.1];
37785042]gb|AAO46340.1];
137785036]gb]AAO46337.1];
137785030|gb]AAO46334.1;
|37785024]gb|AAO46331.1[;
137785018|gb|AA046328.1);
|37785012]gb|AAO46325.1};
54126556|gb|AAV30842.1;
152078141]gb]AATI25843.1);

|71084265|gblAAZ23578.1];
[71084259|gblAAZ23575.1];
[71084253|gb|AAZ23572.1};
155925912|gblAAV68029.1];
155925850|gblA AV67998.1};

324940|gblA AA43631.1};
[71084263|gblAAZ23577.1;
|71084257|gb|AAZ23574.1];
[71084251(gblAAZ23571.1];
55925878|gb|AAV68012.1];
15592583 4]gblA AV67990.1);

19802298]gb|AAF99676.1]AF258526_1};

129539584|gblA AO88267.1)AF342823 1[;

37785458|gb|AAO46565.1];
137785452|gblAAO46562.1|;
137785446|gb|AAO46559.1};
[37785440|gblAAQ46556.1;
137785434|gb|AAO46553.1};
[37785040|gb]AAO46339.1;
37785034|gb|A AO46336.11;
|37785028|gb]AAO46333.1];
137785022}gb|AAO46330.1];
137785016]gb]AAQ46327.1];

137785010]gb|AAQ46324.1];

52078177|gblAAT25863. 1];
147834373 |gbJAAT38884.1};

137785456gb|AAO46564.1;
137785450|gblAAO46561.1);
137785444|gb|AAO46558.1};
37785438 |gblAAO46555.1;
137785044|gb|AAO46341.1];
37785038|gb|AA046338.1];
37785032|gblAAO46335.1];
137785026|gb|AA046332.1;
[37785020|gb|A AO46329.1;
137785014igb|A AO46326.1[;

13523119|gb|AAC34271.1);
52078159|ghlAAU25853.1;
54126513|gblAAV30834.1];

[31442137]emb|CAD92258.1];

30522957|gb|A A065606.1};

|5732325|gb|AAD49038.1|AF156428 1}; 57323231gb|AAD49037.1|AF156427 1};
15732321 |gbJAADA9036.1}AF156426_1]; 73912683 }reflYP_308851.1];

118074831jemb|CAC84862.1]; [18074829/emb|CACS4861.1]; |18074827|emb|CACS4913.1L;
118074825/emb|CAC84912.1; [18074823emb|CAC84911.1]; |18074821]emb|CAC84910.1);
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62870052) gbl AAY18180. 11;
628700161gbl AAY18160. 11;
62869980 gbl AAY18140. 11;
628699441gb1AAY18120. 11;

62870034 gb1AAY18170. 11;
628699981 gbl AAY18150. 11;
628699621gb1AAY18130. 11;
62869926 gb) AAY18110. 11;

628699081gbRAY18100. 11; 628698891gbl AAY18090. 11;
62198929 gbIAAX76707 11 621987851gbIAA1X76627 11

176786747
76446
176446

[76443465|gb|ABA42539.1];
[76443408|gb]ABA42506.1];

[76443351|gb|ABA42473.1);
[76443264|gb|AB A42420.1];
|76443207|gb|ABA42387.1;
|76426762|gb|ABA42354.1|;
176410537|gb|ABA42321.1};
[76366083|gb|ABA42277.1};
176366026]gb|ABA42244.1];
[75750321|gblABA26785.1%;
[75750264|gb|ABA26752.1};
|75750207|gb|ABA26719.1};
[75218844Igb|ABA18175.1];
[75215980]gblABA18142.1};
|75213056|gb|AB.A18045.1];
75181281 |gb|ABA12792.1];
175180861 |gb|ABA12759.1};
|75171464]gb|ABA12726.1];
|74477300|gb|AB.A08527.1];
|74477222|gb| ABA08483.1];
[74422600/gb]ABA06518.1];
|73765607|gblAAZ85134.1);
73762335|gb|AAZ83657.1);
[73761610|gb|AAZ83331.1];
73761553 |gb]AA Z83296.1);
|73761488|gblAAZ83261.1];
|73666608]gb|AAZ80026.1;
173666551|gb|AAZ79993 1];
173665901|gb|AAZ79960.1];
173665851 |gb|AAZ79642.1];
173665780|gblAAZ79601.1);
173665723)gb| AAZ79568.1];
173665666]gb|AAZ79535.1;
67644059)gb|AAY78947.1];
|72602382|gb|AA Z74603.1);
172598259)gb| AA Z74570.1);
172581028]gb|AAZ74537.1;
72572222|gblAAZ74504.1];
172562651)gbAAZ74471 1};
|72552919]gb|AAZ 74438 1;
172545910|gb|AAZ74405.1];

[76443446]gb|ABA42528.1;
[764433891gb|ABA42495.1};
[76443332|gb|ABA42462.1;
|76443245|gb|ABA42409.1);
[76443188|gblABA42376.1];
|76418836|gb|ABA42343.1;
176403298|gb|ABA42310.1;
176366064igb|ABA42266.1];
[75750359]gb|ABA26807.1|;
[75750302|gh|ABA26774.1];
175750245)gb|ABA26741.1};
757501 88|gb| ABA26708.1];
75217161 |gb|ABA18164.1};
[75215317|gbJABA18131.1};
[75206531|gb|ABA18034.1];
75181143 |gb|ABA12784.1];
[75180593|gb|ABA12748.1);
175171319]gb]ABA12716.1);
74477260|gb|ABA0S505.1];
|74477203|gb|ABA08472.1];
173919149ef|YP_308847.1;
73763209|gb]AAZ83985.1];
[73761799|gb|AAZ83390.1];
[73761591|gb|AAZ83320.1};
|73761534|gblAAZ83285.1];
[73761469|gblAAZ83250.1};
[73666589|gblAAZ80015.1];
[73665986|gb|AAZ79982.1];
73665893]gb|AAZ79956.1;
[73665818]gb|AAZT9623.1];
|73665761]gb|AAZT9590.1];
73665704|gb|AAZ79557.1};
[73665647\gb|AAZT9524.1};

[62198990)gb]AAXT76741.1];

[72602363]gb|AAZT4592.1;
172597976|gb|AAZ74559.1;
[72578717|gblAAZT74526.1];

' |72569084)gb|AAZ74493.1];

172556693|gb|AAZ74460.1];
{72552104|gb|AAZ74427.1);
|72545373]gb|AAZT4394.1];

P8[ghlA

[76443484|gb]ABA42550.1);

[76443427|gb|ABA42517.1;
[76443370|gb|ABA42484. 1];
76443283 |gb|ABA42451 1,
|76443226|gb|AB A42398.1];
[76441125|gblAB A42365.1];
76411281)gb|ABA42332.1);
|76381630|gb|ABA42299.1j;
[76366045]gb|ABA42255.1;
175750340]gb|ABA26796.1);
|75750283]gh|ABA26763.11;
[75750226]gb|ABA26730.1];
[72623485|gb|AAZ74625.1);
[75216235|gb|ABA18153.1];
75214459|gblABA18120.1);
[75200787|gb|ABA16472.1];
[75180947|gblABA12770.1];
[75173041|gblABA12737.1};
751684291eblABA12704.1];
74477241 |gb|ABA08494.1];
|744227768|gb|ABA06550.1);
321401 70jrcfNP_859040.1;
(73762516]gblAAZ83696.1;
[73761738|gblAAZ83379.1];
|73761572|ghlAAZ83307.1;
[737615111gb|AAZ83274.1);
[73666629]gb|AAZS0038.1];
173666570|gb|A AZ30004.1;
[73665938|gh|AAZ79971.1];
[73665854|gb|AAZ79644.1];
[73665799|gb|AAZ79612.1};
|73665742|gb|AAZ79579.1];
173665685|gb|AAZ79546.1];
[73665624|gb|AAZ79513.1];
[72602401|gb|AAZ74614.1);
[72602312|gb|AAZ74581.1];
72582199|gb|AAZ74548.1];
72572343|gb|AAZ74515.1);
[72565969|gb|AAZ74482.1;
72554416|gb|AAZ74449.1];
|72549761|gb|AAZ74416.1];
[72543055|gb|AAZ74382.1];

A42986.1);
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AAX57948. 11; 61970889 gb1AAX57918. 11;
619708711gb1AAX57908. 11;
61970835 gh1AAX57888. 11,
619707811gb AAX57858. 11,
619707451gbl AAX57838. 11,
61970691 gh1AAX57808. 11;

619708531gb AAX57898. 11;
619708171gbl AAX57878. 1) ;
61970763 gbl AAX57848. 11,
619707091 gb AAX57818. 11,
619706731gb1AAX57798. 11;

(72530 BUEPOESBIART | ARXS 77883 SBE6|BIROVABI3E0 G| AAXERUDEB1[LbjA AZ43413.1];
71842 3B2RBOABI B0 ARXS 776842553 | bBANBBL1gR

[71571%8b
}71564
1715648%
[71564761|gblAAZ38558.1|;"
|71564704|gb|AAZ38525.1);
|71564647|gb|AAZ38492. 1[
[62198882]gb|AAXT76681.1];
[68510073]gb|AAY98404.1};
168510001|gbjAAY98374.1];

[68509883|gblAAY98337.1]; -

|68509326|gb|AAY98245.1];
168509263|gb]AAY98215.1];
168509201]gb]AAY98185.1];
[68509146]gblAAY98155.1];
168509091 |gb|AAY98125.1;
|68509028]gbl AAY98095.1};
|68508833|gb|AAY98065.1];
67062609(gblAAY64410.1[;

[67061126]gb]AAY64380.1;

[67059004|gb|AAY64340.1];
[67058343]gb[AAY64310.1];
[67058289]gblAAY64280.1];
67050142]gb|AAY64250.1];
|67044535|gb|AAY64220.1};
|67044170|gb|AAXS57872.2];
166475070)gblAAY47060.1;

(66473591|gb|AAY46434.1];
|66473481|ghlAAY46389.1};

|66354538|gblAAY44914,1];
66354022)gb|AAY44804.1);
166353884]gb|AAY44773.1];
I66346057|gb| AAY44659.1];
[66315260]gb|AAY44629.1];
163053677|gb| AAY28646.1|;
163053623]gb|AAY28616.1];

|63053490]gh|AAY?28579.1];

163038408|gblAAY28549.1);
163034238]gb]AAY28510.1];
163034170|gb|AAY28393.1];
163034098|gb|AAY28353.1|;
63034044)gb|AAY?28323.1);

163033967|gb]AAY28293.1;

[63033426|gb|AAY28022.1;
|63033344|gb]AAY27967.1];

163029961 |gb|AAY27851.1];

|62871275]gb|AAY18578.1[;

571748685} b 167%566.1

chaicty,
%ﬁwh&

57163 kit j
%@%&%‘3{@@%3 qE

[71564742|gb|AAZ38547.1);
|71564685|gb]AAZ38514.1];
71564628]gb|AAZ38481.1;

. |68525456|gb|AAY98778.1;

|68510053Igb|AAY98394.1];

168509974|gblAAY98364.1];
168509389lgb|AAY98327.1};

[68509307|gb]AAY98235.1];
|68509240|gb|A AY98205.1);
68509182|gblAAY98175.1};

168509127|gb|AAY98145.1];
168509073|gb|AAY98115.1;
168508949]ob|AAY98085.1;
168508618|gb|AAY98055.1;
167062088|gb|AAY64400.1];
[67060437|gblAAY 64370.1);
67058941 |gb|AAY64330.1);

67058325|gb|AAY64300.1};
167057788|gblAAY64270.1);

67045900jgb|AAY64240.1;
[67044368(gb|AAY64210.1[;
66947428)gblAAY 59043.1);
166474984|gblAAY47021.1;
166473573|gb|AAY46424.1(;

[66473461|gb|AAY46379.1];
166354520|gb]AAY44904.1];

66354002|gb|AAY44793.1];
|66353866]gb|AAY44763.1];
6632747 7|gb|AAY 44649.1];
66303399|gblAAY44618.1);
163053659|gblAAY28636.1);
63053540|gb|AAY28599.1];

163053471|gb|AAY28569.1];
[63034469|gb|AAY28539.1];
163034207|gb|AAY28413.1];

163034134jgb|AAY28373.1];
63034080|gb|AAY28343.1];
[63034026]gb|AAY28313.1];
63033949|gbjAAY28283.1};

163033408|gb|AAY28012.1];

163029999|gb]AAY27871.1);
j62871493|gb|AAY18619.1];

i62870095|gb|AAY18204.1};
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ANXEZDS80R8|A AZA43378.1);
gbl \%@53\%13\%238635 Al
| ARRPik8 71k A AZ38602.1];

[71564780|gb|AAZ38569.1};
171564723|gb|AAZ38536.1};
|71564666|gb|A AZ38503.1];
[71564609|gb|AAZ38470.1];
68510091 |gb|AAY98414.1);
168510022]gb|AAY98384.1];
168509908 |2b|A AY98347.1];
[68509351|gb|AAY98255.1;
168509287|gblAAY98225.1};
68509224]gb|A AY98196.1];
|68509164|gh|AAY98165.1};
1685091 09|gb]AAY98135.1];
68509055]gb|AAY98105.1);
168508910jgb|AAY98075.1};
[68508532|gblAAY98045.1];
167061918|gblA AY64390.1];
67060204)gblAAY64360.1);
67058361{gh|AAY64320.1];
|67058307|gblA AY64290.1;
67051428]gb]AAY64260.1;
|67045484|gb|A AY64230.1];
(67044270|gb|A AY64200.1];
166475132|gb|AAY47093.1];
166473609|gblA AY 46444 1];
|66473503|gb|A AY46399.1];
166356029]gblAAY45654.1];
|66354426|gb|AAY44894.1];
166353984|gb|A AY44783.1};
66346643 |gb|AAY44669.1];
166319071 |gh|AAY44639.1];
163053695|gblAAY28656.1|;
63053641 |ghlAAY28626.1];
163053508 |2b|AAY28589.1];
163047712}gblAAY28559.1];
63034451|gb|AAY28529.1};
[63034189(gblAAY28403.1];
63034118|gb|AAY28364.1};
163034062|gb|A AY28333.1];
163033985|gblAAY28303.1];
163033929|gb|AAY28273.1];
163033389|gb|AAY28002.1];
63029981|gb|AAY27861.1];
62871301|gblAAY18596.1];
162870077|gblAAY18194.1|;

g



AAX57698. 11; 61970475 gb1AAX57688. 11;

61970457) gbJAAX57678. 11; 61970439) gb AAX57668. 11,
61970421 gb1AAX57658. 11; 619704121gbl AAX57653. 11,
619282161gb AAX56604. 11; 61928159 gb1AAX56594. 11,
619281041gbl AAX56584. 11; 619280591gb AAX56574. 11,
61928002 ghl1AAX56564. 11; 61927951lgbIAAX56554 11;

16287063925/ A A3 1S0 S ANXE6 §§ﬁﬁﬁ3 LAAY18164.1);
6287060520 A AR 131 5 ANXS6 ]AAY18134 1);
1628698412 8431393 gg; \AAY18104 1];
{gfgg g @ ﬁ <56 6 SBJAAXT76761.1);

[62198900(gb|AAX76691.1];
162198828|gb]AAX76651.1];

161970932)gb|AAX57942.1];
161970878|gb|AAX57912.1;
[61970824|gb|AAX57882.1};
161970752gb|AAX57842.1];
161970698|gb|AAX57812.1]:
[61970644|gb|AAX57782.1};
[61970590|gblAAX57752.1};
161970536]gbJAAX57722.1);
161970482|gb|AAX57692.1);

|61970428|eb|AAX57662.1);
|61928182)gblAAX56598.1);

|61928032]gb|AAX56568.1]; -
61927828gb|AAX56528.1);
161927673]gb|AAX56498.1];
619275081gb]AAX56468.1];
161927350|gblAAX56438.1);
161927208]gblAAX56408.1];
|61621015]gblAAX47543 1|;
61104901 |gblAAX38245.1];
160738726]gb|AAX35859.1];
[60738672)gb|AAX35829.1;
59940527]gblAAX12809.1];
159940473 |gb|AAX12779.1];
159940417|gblAAX12749.1);
59896548|gb|AAX11633.1];
159896494|gb]AAX11603.1];
|59896440|gb|AAX11573.1);
|59896386]gblAAX11543.1;
|59896332)gblAAX11513.1;
159896278|gblAAX11483.1);

|70907654|gb|AAX56539.2;

|62198864[gb[AAX76671 1|

162198792|gb|AAX76631.1];
161970914|gb|AAXS57932.1];
[61970860|gbjA AX57902.1];
161970788)gb|AAXS7862.1};
161970734|gb|AAXS7832.1];
161970680lgblA AX57802.1];
161970626]gb|AAX57772.1];
161970572|gb|AAXS7742.1};
161970518|gb|AAX57712.1]:
61970464|gb|AAXS57682.1};
161970408|gh|AAX57651.1(;
[61928120|gb|AAX56588.1];
[61927970|gb|AAXS6558.11;
161927777|gb|AAX56518.1};
61927614|gb|AAX56488.1];
161927454|gb|AAX56458.1|;
61927302[gb|AAX56428.1];
161927153|gblAAX56398.1];
61620963 |gb|AAXA47533.1];
160738762|gblAAX35879.1};
J60738708|gb|AAX35849.1;
160683819|gb|AAX34070.1};
159940509]gb|AAX12799.1];
159940453 |gb|AAX12769.1];
59940399|gblAAX12739.1};
159896530]gb|AAX11623.1];
|59896476|gb|AAX11593.1;
159896422|gb]AAX11563.1];
159896368|gb|AAX11533.1;
|59896314|gb|AAX11503.1|;

159896260|gb|AAX11473.1[;
167059564]gb|AAY64350.1];

|5732303|gblAADA49027.1|AF156417 1];

150235443 |gb]AAT70828.1];

150083052|gb|AAT70178. 1]

l62198918|gb]AAX’76701 1;
162198846|cbJAAXT6661.1];
161970950|gb]AAX57952.1];
161970896]gbJAAX57922.1;
161970842|gb|AAX57892.1];
61970770]gh|AAX57852.1];
61970716]gb|AAX57822.11;
161970662|gh|AAX5T792.1];
|61970608|gb|AAXS7762.1);
61970552gblAAX57731.1];
161970500]gh|AAX57702.1];
161970446|gb|AAX57672.1);
161928240]gb|AAX56608.1];
161928076]gb|AAX56578.1];
161927920lgb|AAX56548. 11;
I61927726]gb|A AX56508.1];
61927556]gb|AAX56478.1];
161927398]gb|AAX 56448. 1];
161927256[ghlAAX56418.1];
161927104]gblAAX56388.1];
161620931 [gb|AAX47523.11;
160738744]gb|AAX35869.1];
[60738690]gb]AAX35839.1]
|59940545|gb]AAX12819.1F
59940451 1gh{AAX12789.11;

159940435(gb|AAX12759.1];

159896566|gblAAX11643.1;
|59806512|gh|AAX11613.1];
59896458|gb|AAX11583.1};
|59896404]gblAAX11553.1];
|59896350|gblAAX11523.1};
|59896296]gb|AAX11493.1};
|59896242|gb|AAX11463.1);
166475114]gb|AAY47083.1];
62199008IgblAAX76751.1];
|51512158(gb|AATI05322.1f;

33318109]gb|AAQ04928.1|AF508639 _1};
133318105]gblAAQ04926.1{AF508637 _1|;
133318097)gb|AAQ04922.1JAF508633_1];
133318091 |gblAAQ04919.1|AF508630_1];
33318085)gb|AAQ04916.1]AF508627 1];
121902311)gb|AAM78509.1|AT483601_1];.
112038896/emb|CAC19698.1);
|9887185)gbJAAGO1787.1jAF251429 1[;

[33318107|gb|AAQV4927.1]AF508638 _1l;
33318103|gb|AAQ04925 1|AF508636_1I;
33318095|gb|AAQ04921.1|AF508632_1]:
33318089]gb|AAQO4918 1!AF508629 _1];
141207493 [gb|AAR99632.1];
|18496104)emb|CAD20323.1};
[10442693|gb|A AG17436.1]AF285891_1};
9887168|gb|AAGO1778.1|AF251421 1},
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AAX56444.11; 61927331 gbl AAX56434. 11;

619272851gb1AAX56424. 11; 619272381gb AAX56414. 11;
61927182 gb) AAX56404. 11; 619271351gbl AAX56394. 11,
619270851gb AAX56384. 11; 61621003 gbl AAX47539. 11,
616209181gbl AAX47519. 11; 611048941gb AAX38241. 11,
60738755 gh1AAX35875. 11; 607387371gb1AAX35865. 11;

198871 HQABBACHL G60. NARISBES, 11
198871 BRAAQEED17HI. AAKLEH. 111

- NAKL i@@é,ill

O EABDY BE AR 28454 Tl ble:
: ﬁﬁ%@é@hl 35633p. 1"{1 59940520 g%/
AL 2472 1L 5994

NSE ;‘[r’-t:

607 ABRILI4|H| AAKRS 36 1 [AE251405_1;
599404@@1@031MM54411|AF251390 1);
06558bhal AREL6EdliCABIS863.1];
Ch2P9934 HiAF156424_1;

JAF156425 1|;

03978h 9 Pb oA AD 19834

AN
28538 W 120032 TIAF156422_1);
59896 [AF156420 _1];

598964592 B%IMM%ZMAFHGMS 1
598964151gb) AAXI223B9gh|AACE3454.1];

47
I37221%”@@%3@ﬁ1 HAX1 183792125 1gb|8 85637 1 bI AAXIZ3 29igh|NACE3451.1);

13722121|gb|AAC63450.1;
37219481gb]AAC63411.1];
[324978|gb|AAA19212.1;

3722119|gb|AAC63449.1;
3721946|gb|AAC63410.1;
324976|gbJAAA19211.1);

3721950]gb|A ACG63412.1);
3721944(gb|AACE3409.1];
324974]gb]AAA19210.1);

158618430igb|AAWS0713.1);

|58618428|gblAAWR0712.1];

121636441|gb| AAM69995.1{AF457706_1|;
121636387|gb|AAM69965.11AF457682_1;
121636363|gb|AAM69952.1{AF457671_1];
27596988|refiNP_775530.1];  |63054913|gblAAY28993.1};

21636405]2b|AAM69975.1|AF457690_1};
121636367|gb|AAM69954.1|AF457673_1};
13249661gb|AAA43644.1);

160547103 |gb|AAX23573.1f;

158618426|gblAAWS0711.1);

21693165|gblAAM75156.1]AF389116_1];

[14009686|gb|AAKS1715.1];
1324968|gb]AA A43645.1);
1324960]gb|AAA43641.1];
1324954|gb|AAA43638.1];
1324948]gb|AAA43635.1);
[324942]gb|AAA43632.1;
1279898}pix[B6001 1];
[77917331|gb|ABB05213.1);
177863505|gb|ABB05013.1;
|77863448|gb]ABB04980.1];
[77863391|gb|ABB04947.1];
[77863334|gb|ABB04914.1|;
|77861843|gb]ABB04357.1);
[77861786|gb|ABB04324.1];
[77861729]¢b|ABB04291.1};
[77747436|gblABB03131.1];
[77747378|gblABB03098.1;
[77747319|gb|ABB03065.1];
[77747262)gb|ABB03032.1];
177747205|gb|ABB02999.1;
[77747146]gb|ABB02966.1};
177747087|gblABB02932.1};
[77747003|gb|ABB02899.1|;
[77746946|gb|ABB02866.1;
[77746887|gb|ABB02833.1;
{77746830]gb|ABB02800.1};
}66733935)gb]AAY52742.1);
166733929|gb|AAY52739.1];
166733923 |gb|AAY52736.1);

114009684 |2blAAK51714.1];

1324964|gbIAAA43643.1);
[324958(gb|AAA43640.1];
[324952|gb|AAA43637.1];
1324946]gb]AAA43634.1];

133503|sp[P27153[RRP1_DHVII};

167089|pir|[P1IV61];

|77917312|gb|ABB05202.1;
|77863486|gb|ABB05002.1};
[77863429|gb|ABB04969.1};
|77863372|gb|ABB04936.1];
|77861881]gb|ABB04379.1|;
|77861824|gh|ABB04346.1];
[77861767|gb|ABB04313.1|;
[77747474|gb|ABB03153.1];
|77747416)gb|ABB03120.1};
[77747359|gb|ABB03087.1};
[77747300[gb|ABB03054.1[;
[77747243|gb|ABB03021.1};
|77747186|gb|ABB02988.1};
[77747127|gb|ABB02955.1};
|77747068|gblABB02921.1];
[77746984]|gblABB02888.1};
[77746927|gb|ABB02855.1];
[77746868|gb|ABB02822.1};
|77746811|gblABB02785.1];
166733933 |gb|AAY52741.1};
[66733927|gb]AAY52738.1);
|66733921]gblAAY52735.1];
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19954393 1gb|AAGO9041.1;
1324962|gb|AAA43642.1];
|324956|gb|AAA43639.1);
324950]gbiA AA43636.1);
324944|gblAA A43633.1);

[2798991pir| AG000S];
(77917350|gblABB05224.1);
[77869502|gb|ABB05191.1};
|77863467|gb| ABB04991.1};
[77863410]gb|ABB04958.1};
[77863353)gb| ABB04925.1);
|77861862|gb|ABB04368.1];
|77861805|gb|ABB04335.1);
|77861748|gb|ABB04302.1);
[77747455)gb|ABB03142.1];
177747397|gb|ABB03109.1);
177747340|gb|ABB03076.1};
[77747281|gb|ABB03043.1];
177747224|gblABB03010.1};
[77747165|gb|ABB02977.1];
[77747108|gb|ABB02944.1|;
[77747049|gb|ABB02910.1];

[77746965|gb|ABB02877.1;

[77746906gb| ABBO2844. 11;
[77746849|gblABBO2811.1];
166733937]gblAAY52743.1};
166733931 |gb]AAY'52740.1);
|66733925|gb|AAY52737.1];
|66733919]gblAAY52734.1];

A
5
Naai



598963611gbl AAX11529. 11,
598963251ghl AAX11509. 11;
598962891gh1AAX11489. 11,
598962531gbh1AAX11469. 11,
619709071gbl AAX57928. 11,
565489081gbl AAV97619. 11;

598963431gbl AAX11519. 11,
598963071 gbl AAX11499. 11;
598962711gbl AAX11479. 11,
598962351gh1AAX11459. 11,
565489101gbl AAV97620. 11,
565489061gb1AAV97618. 11;

6673356 3R BRI IYBAAYI7 646773301 5|84 2F05 31D DL AN 1 2RR 3IchIA A Y 52731. 1[
{66733@@4 59@?@36&}/912}@@73%9@9 M@%Q[ﬁlﬁg@%&i Y52728.1
l66733bD8 3¢k 584 ¥52725. 1\

l6673 |1e 52722.1{; .
|6673 \ llezg %%@%%2719 1;
16673 REHDIB BFS 883 52716.1};
11392 14 1F22277Jy13_?c‘i46401gb1AAK180141]AF258823 1j;

U1
PAA
|132749p8(gh HOAARSIBEE832 AF222776 117 [50296446|gb|AAT73499.1;
|8307717ém13§%%@@§mme@5 1EAF222775 [8807773|gb|AAF74315.1{AF084265_1);
18307571 BBESAT GBI AARRRE264 IpF222774 |73852949ref[YP_308665.11;
[71013490 B} BABETIOGHLAA |FH33835|dHIABAZZTIB 11 1; |542998561sb|AAV32652.1};
|5429BUGRBEOIYNIGAART 3882, 11AF2227721B8)5398]5h|A AK49362.1]AF258826 1[;

11392856 %g@%ﬁ &@?5%82%
356
e % %@1825%8%37%

|13925377|gb|A AK49355.1|AF258817_1[;

|139283%8pBA0LekA
47156561 |gb|AAT12168.1];
147156555]gbJAAT12165.1);
[47156549]gblAAT12162.1);
|47156543|gb|AAT12159.1];

|47156537|gblAATI2156.1); .

|47156531|gb]AAT12153.1);
147156525|gb|AAT12150.1);

1430831 )emb|CAA67498.1};
|19422183|gb|A AL87922.1|AF455724 1};

114532423 |gb|A AK64188.1];

157916067 |gb|AAW59406.1];

147716769|gb|AAT37561.1];

|58531135|dbjjBAD89323.1);

150956624|gb|A AT90830.1];
150296462|gb|AAT73507.1];

|50296454|gb|AAT73503.1];

150296448]|gb|AAT73500.1];
|50296438|gb|AAT73495.1];
|50296430|gb|AAT73491 1];
150296414|gb|A AT73483.1[;
137963692]gb|AAR05983.1]:

138524542|dbjlBAD02349.1];
161612038|gb|AAX47279.1);

170905275]gb]AAZ14161.1);
|70905269|gb|AAZ14158.1};
|70905263|gb|AAZ14155.1};
|70905257)gb]AAZ14152.1);
3335435|gb]AAC32096.1];

[56548868|gb]AAV97599.1];
156424948)gblA AV91207.1);

150542650|gblAAT78590.1];
47834824|gb]AAT39047.1];

222769

[47156559|gb|AAT12167.1};

147156553|gb|AAT12164.1};

147156547|gb|AAT12161.1};
[47156541|gb|AAT12158.1];
147156535|gb|AAT12155.1};
147156529|gblAAT12152.1];

| 47156523|gb|AAT12149.1];

222771 155397

|gb|AAK49360.1|AF258824_1);

%22770 %325386lgb[AAK49358 1]AF258820 1;
25380(gb|AAK49356.1|{AF258818_1];
|13925374)gblAAK49354.1)AF258816_1);

|47156557igb| AAT12166.1];
4715655 1|gb|AAT12163.1);
|47156545|gb|AAT12160.1|;
47156539)gb|AAT12157.1|;
147156533|gbIAAT12154.1];
14715652 7]gblAAT12151.1];
47156521|gb|AAT12148.1];

119422189|gb|AALS7925.1|AF455727 _1;

|58531173|dbjiBADS9344.1;

58531117|dbj[BADS89313.1};

|50296498)gblAAT73525.1];
150296458]gb|AAT73505.1[;
150296452|gb|AAT73502.1];
|50296444|gb| AAT73498.1];

- |50296436|gblAAT73494.1);

|50296428|gb|AAT73490.1};
|50296412]gblAAT73482.1];

]37963696|gblAAR05985.1;
'[24286097|gb] AAN46833.1;
[71000178|dbj|BAE07153.1};

. 170905273|gblAAZ14160.1;

[70905267|gb|AAZ14157.1];
170905261|gb|AAZ14154.1[;
[70905255]gbJAAZ14151.1};
[3335415|gb|AAC32085.1];

" |56548866|gblAAV97598.1];
|56424946]gb|AAV91206.1];

|50365727igb|AAT76165.1];
[47834822|gh|AAT39046.1};
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119422181|gb|AAL87921.1|AF455723_1];
13661046]emb|CAC37002.1;
|57916013|gb| AAWS59396.1];

|5805279]gblAADS51923.1;
5791596 6]gb|AAWS59388.1];
158531153|dbj|BADS9333.1];
58531085dbj|[BAD89303.1]; .
50206468|gb|AAT73510.1];
|50296456|gb|AAT73504.1;
50296450|gb|AAT73501.1{;
|50296440]gb|AAT73496.1);
150206432|gb| AAT73492.1[;
150296416|gh| AAT73484.1L;
137963694|gblAAR05984.1}; .
38524562]dbj[BAD02360.1];
[61612044]gb|AAX47280.1);
130025725|gb| AAP04506.1];
70905271|gbJAAZ14159.1];
[70905265|gb{AAZ14156.1];
[70905259|ghlAAZ14153.1|;
70905253 |gblAAZ14150.1];
156548870[gb|AAVO7600.1];
|56548864|gblAAV97597.1|;
156424942)gb|AAV91204.1);
[47834828|gb|AAT39049.1);
1478348 14|gb|AAT39042.1|;



81638471gb1AAF73878. 11AF222768_11,;
1104426861gb1AAGL7432. 11AF285888 11
98871891 gbl AAGD1789. 11AF251431_11;
198871721gbl AAG1780. 11AF251423_11;
98871551gbl AAGD1771. 11AF251415_11;
(98871381gbl AAGD1762. 11AF251407 11

147834 DIBRDIOX THROAAT0 1 ROBIZSLAERBIROP0AUEL. 1) [14275693]emb|CACA0038.1[;
113383 BBk H A0 mel é%mmawsm 11 |13661044)embjCAC37001.1};

128823 by, 8 %8@ 128822609|2b{A AO46857.1;
128822374 7;8 i@e‘s’s 1,  |28821644|gb|AAO46854.1];
28821840 2.1, |28821223(gh|AAO46851.1];
[27462 | Sleh % F25047

111]gb|AAO15324.1}AF225520_1;
[27462 ; F250 4712 7462107|gb|AAO15322.1AF225518 1};
21359 P AAR 25047011 |20068025|emblCAC84758.11;
2006823 exabiC A&ISH AR ﬁygg@ﬁsgamy@f@mﬁ? 1]; |20068019|embiCACR4756.11;
200686752846 AGBHANDEY (2BEBA NFUBBIE AL ET54.1]; {20068007/emb|CACS4750.11;
19697343732 893 (A SA4DA O (BB TMEIDREALBIADY: 1|, |19697836|gb|AAL31419.1];
[1942259%@09%9@2573131%156415];5!429193(gb|AAL87927 1{AF455729 1;
119422 664 N |RGZ907081 JAF09862(19432187)gb|AALET7924.1|AF455726 1
|19422 6% “‘f ; Q%ﬁ%zﬂﬂl:w8625u$é76717]gb1AAL14089 1|AF222819 1}

1160769P43 ]7{; E098624 11 " |136610481emb|CAC37003 1]
1845282038 Apgggggg %%52848[gb1AAF75121 1|AF115292 1);
323663g 11 AF098671°11; [133517plP 16508RRP 1 IAMAN];
1133527 jop|BT65 12HRRET IAZ " |133526[splP16510[RRP1_TAZON}:
]133525|sp|P16509|RRP1__IAZH3[ |133524isplP16514RRP1_IAWIS];
133522/splP16513]RRP1_IATKM; | 133521}sp|P16511RRP1” IASIN];
|133518|sp|P16507RRP1_IAMES|; 1133512)sp|P18882[RRP1 IAKIE];
133511{sp|P16505RRP1_IAHTE; 1133510[sp|P16504RRP1_TAHLO];
1133509)sp|P16503[RRP1_TAGU2]; 1133506/sp|P16502]RRP1_IABEI|;
16647779)sp]082571]RRP1_TAFOM]; 16647775]splO91741RRP1_IAKTT];
166477731spl089 749RRP1_IACKH]; [133531|sp[P19703[RRP1_INCIT|;
|133520/sp|P03431RRP1_IAPUE]; 133519]sp|P03432]RRP1_TANTG);
|133505|spiP21426{RRP1_IAANN]; 401026}sp[P31341RRP1_IAVIT|;
[133516]sp[P26121[RRP1_IALE3]; 133515]sp|P26120RRP1_IALE2];
1133514)sp|P261 19RRP1_IALE1]; |133508)sp[P26118]RRP1_IADUN;
[34733402]cb|AAQ81638.1; 134733400]gblA AQR1637.1];
19863938gbJAA G01228.1]AF216740_1]; 19863920/gb|AAGO1218.1]AF216732_1;
19863902]gblAAGO01208. 1|AF216724 1]; 19863883|gblAAGO1198.1]AF216716_1];

[324980|gb|AAA43647.1|; |324970|gb]AA A43646.1.

The preferred influenza strains referred to in the present invention, for example against which
the present polypeptides should be immunogenic, are those containing these specific proteins.

The above accesion numbers specify explicitly the identity of the sirain in addition to the

specific protein sequence.

In some preferred embodiments the polypeptide according to the present invention may
cormprise one or more sequences as described above and having at least 60% homology with
a consensus sequence over known human and avian influenza virus strains (or two or more

epitopes of 7 amino acids or more having af least 60% homology with such a sequence). In
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60489261gb1AAF02399. 11AF098619 11,

60489241gbl AAF02398. 11AF098618 11,

60489221gb1AAF02397. 11AF098617_ 11,

157322871gbl AAD49019. 11AF156409_11;

7322851 ghl AAD49018. 11AF15640811,;

157322831 gbl AAD49017. 1( AF156407_11;
further! PR30 BInHARARAL Ok ' :

_1%7322771 bl AAD%S%%E%&?@%%%%&@W S¢ ORE Of mMOTe Sequences as
descriygbgbpyg @Bgmmg Q1 Bagt1oiv4 56wOB gy with a consensus sequence over known

1.:157322.731 gb D49012. 11AF156402 N . :
e SRR AR BRI T 355 59 Rt sy sqids or more having a
least 6DV RRAAGDFYAAGESA&Ruddee). 7221631gbl AAC63464. 11; :

137221611 gbl AAC63463. 11; ( 37221591.gbl AAC63462( 11;
7219821gbI"AAC63428. 11; 137219801gb1AACE3427. 11;

o RTIRAENIN PR 0 b BASESORE BRI e,

referrs@i36 78 8¢ lodAESANE pidediZidddfibh( E14HBAARQ 84 nikdber of amino acid
1502619091gb1AAT72507. 11; . 251041 gbl AAA73112. 11;

residugs;Bo 6 PIBY Appienqe tha maichsiy ibeip BEoBIGHIdNARIEY 06 tHobs in the first

Tt e
first and 24e@rll gblypepsined @Tusl batd 24 Shihe iuADATY 3T Qfnidd : acid residues) and

. 611970361 gbl,AAX39501. 11: 1611970321gp| AAX39499. 11
multlp?u;é §§ g%gl 8_16 Itl}m?r%ﬁtl}nvem #78 ?FﬁB‘F thatthe @_oimeptlde homology to
the defiBeBea by 1ANGOMILL 8534 I3A8 (R -

_ 378131921gb1AAR04372. 11 ‘%"6o47sﬁ%€’ﬁ%§ﬁﬁ%§iﬁ‘?ﬁmﬁﬂw
100%) gb1AA1359744. 11; 165890371gbRAL26994. 11AF397199 11;

1165890341gb1AAL26993. 11AF397198 11;
2797841p1r| 1VH VAKI ; 12797831pi r 1TVH VXLi ;

The epiddpdy Wity o \NJidA4d defidéd above are not especially limited, provided that

they contain 7 amino acid residues or more. Preferably the epitopes are of a length that is

appropriate for CTL epitopes in a particular vertebrate species, such as in a human, having a
specific MHC. Typically the epitopes contain 8, 9, 10, or 11 amino acid residues, but may

contain mors if desired. Generally an appropriéte epitope is one which is a CTL epitope in a

vertebrate such as a human.

Typically, the polypeptide comprises between 7 and 100 amino acids, and preferably from
8-50 amino acids. The size should not be so great that useful epitopes suffer from
competition with non-protective epitopes in the immune system (for this reason full proteins
are not included), nor should the size be so small that only a very narrow range of protection
is offered. More preferred ranges are from 8-40 amino acids, 15-40 amino acids and 15-35
amino acids. The thost preferred length is from 20-35 amino acid residues. It is particularly
preferred that the polypeptide consists of (or substantially consists of) a sequence selected.

from the sequences at the positions defined above in the specific list of proteins set out above.

- In addition to the polypeptides described above, which should not be larger than 100 amino

acid residues in length, the invention also provides multi-epitope immunogenic polypeptides
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34597773 | gbj AAQ77444. 11;
1295395761gb1AA088263. 11AF342819 11;
611970341gbl AAX39500. 11; 190493841dbj 1BAA99400. 11;
1710842751gbl AAZ23583. 11; 710842691gbRAZ23580. 11;
1710842671gbl AAZ23579. 11; 1559259041gbl AAV68025. 11;
583741901gb1AAW2231. 11; 1586184481gbRAVB0722. 11;
comprisibB G 46 TabbARYRBF RS lof R1E5PRIO4 LwbdiNR. 7 7PRR8. dlti-epitope
1586184441gb1AAVBQ720. 11;
polypeptiies suernot Jinitedrsiso . Thysrtey pxtend pot only to the polypeptides having

fom 73008101 lg DARLOR L LA0TAR L) 4 W potypopice, provided

that th&s%SHdﬁQd‘ppmlbfpéﬂﬂdVA&bmpﬂ‘é wmm mhdr¥/| TiWNGAch unit consisting of a

polypeatg:éocgé | :};}Il%%ggg husig%g (ﬁq LM&Y@% repeating waits of a 7-mer -

accordﬁé?@i%g/ea P{;%%‘Hi%‘%%%% ﬂ %Qb 3 6%?" ﬁé?ﬁmséxﬁﬂl%mon, as is a

POlweﬁﬁiﬁmgib}’wﬁS@f e 8@3%&@@1@%%&2@ of B; second 10-mer

ep1tope6 6%3 LS %%gsoz% ?}%SZYS 628, 1} H gj}gﬂ% ;hszg]% gkﬁlAAYS %é p%q_ ems associated

with s1§1§1313ﬁ:¥1§t7ﬂ 5@5&%@1 dokfaéd éﬁegtﬁlt%\%%ﬁggs 15y the avoidance
667337231gblI"AAY52622. 11;667337211gbl AAY52621. 11;

of doulgsthg Zrult-Eghapena 2etide mnay@em@mqm@gdmmghqaame epitope, or
11:.6673371 1AAY5261
single QR 4 A I B BGRB8 b e pitopes.

667337071gb1AAY52614. 11; 667337051gbl AAY52613. 11;
667337031 bl AAY52612. 11; 66733701lgb1AAY52611 11;
Also paevidab @lsmwgz@w 1 PORPrERGO ZOBHOTAYE Xeowrisms two or more

i R

any mE6%3 368 ? APSERE Oof. tht; prt?e&Q 20-361Tidn efopdtRer3 08 el sénié mixture or

formul3 2§30 RAIKAO GSB 6T 9 PSR GY IHABE oI ince cach may

elicit i/ FRWRASEHPAAR 8- wike %ﬁ%&ﬁé%@&%%%@ ?tﬂé-composmon It is
3778541810AA046546. 11; 7854161gbl AA046545. 1

particuyyiygsatored maAﬂM@wsmn 37MgB4 81 D mewwsasaoﬂ&m ID 1-6 either

coch i G AR AR e 1 3 S@‘%%b%?g%’*ap"ﬁ%%aé%%é fbined in one

larger Sepfidd 402 A@liAGKeE 38n 1110‘:13&?& 004, ARDA6537. 11;
377853981gbh1AA046536. 11, 37785396 gb1AA046535. 11;
377853941gbl AA046534. 11; 377853921gbl AA046533. 11,

e A8 TS BT aptepise

as deﬁ&é’d’ 858&'2 é;tﬁ)iAaA&ﬁﬁéiZ Tha bonﬁﬁ?Bﬁﬁ&OﬁgMé@%ﬁlﬁﬂmg two. or more

N7 T S T T R

78537 4
mdec‘%%’?%lggfg %%X%g%?%lﬂ%l7785%421gb%%%g§%%é gﬁ% %"Mﬂ means either

mixingBPFeEey 01 gfchikg46zsBer 14 2377 8 5a88dm hinkaR)6457. 11;
377852361gb1AA046456. 11; 377852341gb1AA046455. 11
377852321gb| AA046454. 11; 377852301gb1AA046453 11

The pRdefi® dRABEED M?&ads}sh pdt @JHQ RIeARIABIERE - bl ise in medicine!
377852241gbl AA046450. 11; " 3 22210AA046449. 11:

Also movidsd Jo By BEAiNeweal 81 ymews@zm@ﬂmmwum comprising a

polypER AR AR R o b e 4B PAAB ROy acjuvants, ora

polypphid® 58ﬁ§hl’@b dAACAEAN 2okt ad %}512)@@139 bﬂé\ﬁﬂﬁﬁﬂ'éh rl)pnate excipients
377852041gb1AA046440. 11; 377 2021%b1AA046439

and/orpdpenisdiighe Aamies 2 of {he comstpwrt an sl spewarignt or edjuvant, then a
377851961gb1AA046436. 11; 377851941gb1AA046435. 11;

52




3778519210AA046434. 11; 377851901gb1AA046433 . 11;
377851881gbh1AA046432. 11; 37785186) gb1AA046431. 11;
377851841gbh1AA046430. 11; 377851821gb( AA046429. 11;
377851801gbl AA046428. 11; 377851781gb1AA046427. 11;
377851761gb1AA046426. 11, 377851741gbl AA046425. 11,
377851721gb1AA046424. 11. 377851701gb1AA046423. 11,

ﬁlﬁherib%ége%? grl %g@f@%@?{%ﬁ&&ej&%&)g zﬁile?écc p%ht or adjuvant is not especially

Hmited] 32 W&&@éﬂﬁﬁﬂ@ﬂ&n&wﬁﬁié&céﬁeﬂiﬁﬁﬂ%&ﬁ&@ﬁay be employed. -
AA1C18005. 11AF255748,11; 313394961gbl AAP49080. 11; '
The meqiganors »f AN 69BLTHigem25 B9 PIofbeahsesssEne fa any known method
- appr pﬁ%%%drégc%t%g%%g%égﬁ ﬂllrent;o%ms‘ag?%g]@bﬁf%ﬁg 8&380%8}3&% of the
inventip8 @@Qﬂ.@@l‘@ﬁaﬁ@ﬁ&dﬁn&ﬂAFB 98420 _11; -
.1180921701gb1AAL59144. 11AF398419 11;
' 830779919b1AAF74328 11AF084278 11,
A meth8&BQ7 pAk dHdfidd LARREALY dodvk
me 83077351 % % 111AF08%7631%};€ is also provided by the invention.
The mi@eém.@wmﬂmm@ﬂ, At typis 2% 63 7inded oikiv8 083 84 more epitopes to

YP 67. 11
form G SERBIRA © The PeNBEREE LTS hoyryssdrePRHEARBLRS fHtept chemical
synthedig {03 3002:HORAKEQH2 ARinbliciB 24666 DAabihOANS E&gﬁ fﬁkﬂﬂe is formed)-or
6246615. 71gh1AAX83404. 11; 15461002810AAV35
by recqishigamsRiny S general Bathodws ML oy 61 theiskilled person and

ey b S e AR Juaner R R S e baptiae of e

preseni #Q@ﬁfiém ﬁ(agh:loﬁn@'fﬁ& A8ditidds] 48356 4253 béhéésTﬁﬁ&YJorlﬂoﬂl termini to
hel 357232 8_?)&5&;565373 11; 1493‘%#224lgb1AAT65372 11;
cip ’lhé %1% ?'é ¥eopbige-1 1theaw additiane] FRAICATESIE Araferably from 1-5

amino & ﬁgssn 610 %?2@%14@%%@%@%%&?@%@@ }‘]"‘m preferred

embodmgtzsiE@l@bﬁ_pmm@E Shel aER 58I A A9 jmmediately prior to the IIG part of
the Se%g%éSlG?lgblAAK49277 11AF255751 11;
1641gb1AAK49276 11AF255750 11;
1139251611gbl AAK49275. 11AF255747 11;
139251591 blAAK49274 11AF255746-11;
The mjfg_lg oOvifles Ysp AFEMPEQE or composition as defined above, in

the ma ﬁ%%g%%%%% %gﬁ% Tl %%geg?é% 11\%6 in the treatment or prevention of

mfluerz89 2514 §trghidARKA Q 27 Ethddl AF 2&5{TAP dil jpreventing influenza, which method
38154862 blAAR 1236?1 11; 381548601ghl1AAR12366. 11
COmPTIE] &3B PEBE9% 1 SBISALiDe]  BRARIREYSE.A Yapcine s defined

above 38 kb ¢&abtab) Aﬂﬁlﬁféﬁ%
381548501gb1AARL 2361, 11: 3815%@%%?%%““ and may
COMPIES 1 54BABAGHINARIPBBECILIBS] 5844t dnmAAmaﬁasmn, or intra-nasal

48421 R12357.,11:.381548401gb1AAR12356,.11;
amn’%@%@”&’ss%rlgﬁ’ﬁﬁ mSipred  aislly 4@?6%@b%§§%0ﬁ‘2§§@ pil or a liquid
prepax%o’kﬁ4884ﬂz SR D, Hd383ml bt 383 %%%gbifaﬁ&]h%a52 The: form of such

381548301gb( AAR12351. 11; 3815 1AART2350. 11;
dminigtratygy BEp 5108, epecialiyl iedea) gbilmom fonslthay be employed

it A AR AREA0R LIRSS IR s g o

especidifd HoA3 1gll AT 12080 frddy 146166480 1 iFT1NA
P 4;%56419lgblAASTF120 7.11; 4%564171éb1AAT}%3)%§uééper individual,

depending gpon te §lye mTEh0os. smew7mi‘53a1@m@ua&xmm:b&94 11;
471564111gbl AAT12093. 11;




471564091gb1AAT12092. 11; 471564071gb1AAT12091. 11;
471564051gb1AAT12090. 11; 471564031gNAAT12089. 11;
471564011gb1AAT12088. 11; 471563991gbl AAT12087. 11;
471563971gb1AAT12086. 11; 471563951gbl AAT12085. 11;
1305229701gbl AA065613. 11;
288495631gbl AA052964. 11AF509121 11;
The mveh9i42 B3¢ bpplNIdSDSAT. ttikbals Aite e immune systems of vertebrates
operatei'lglgxi%%%% bl'%A-L Elgy%gcg@)lfi ggfggéggig }r%ff’rred {o in the present context is a
mamma 8if6 2 SRHAAMOLBGL . & i : :
10802278 Sbl ot 1 sspegially profered that the vertebrate is a hunan, a
domestB7Z3awel7 (5gMAADA 902 4T & LAIR1S Gttvantrhal (such as a pig or a horse); a bovine

animal é%g%%%é%?hﬁ%% ’igfl ’]&@%12: i’a%z o]h;lestic bird, a farm bird, or a game
bird). Wﬁﬂ&%@&h&%@%‘ﬂﬁ?iﬂ%ﬁ%ﬁ? 8cHidken, a turkey, a duck, or a goose.
60489401gb1AAF02406. 11AF09862611;
158052831gbl-AAD51925. 11AF144303 11;

032 5 , 3321gb 07774.11. . .

e R A B ab ey BT sed B et ifenion nctado
the folld®7#P159881gb1AAWE9391. 11; 1477167751gbl AAT37564. 11; -

426614981enb1CAF31359. 11; 1608231enbl CAA36505. 11;

1608211enb1CAA36234. 11; 585311771dbj 1BAD89346. 11,
HLA-AL585311591dbj 1BAD89336. 11; 1585311411dbj 1BAD89326. 11;

85311231dbj 1BAD89316. 11; 585310911db31BAD89306. 11.
A*010 HUI9 2663 0 1%k AAATODE3 A *D1)2,0R N8B DAYOIGNAT, 708896,1430107, A*0108,

r010502348301 70644. 11: 502348281gh1AAT70643, 11:

Av0108 R0 RIS 1 1 Kloiots P Raetbar bdios, Arozoos,
» | Opddso 6234820166 9 x ks »

A 020%2%3%2%%IMAAC‘I@%%B%M;O%g%’SlfﬁlS1%}8%’11&&6%%@2%7%1%;20111’ AT0202,

A*ozomlsmmqga%mwme, 1A*(2023 4812061 AATOREBS, 14%020603, A*0207,

020§ STBRRIINANT SGat: L BERASRSIBBART IR Mo, woaais
A*()ZlID(?.B48'@(21’@)?1%132@5,2{9%'@219,5@@&%98,3&*{}2%510&’9@2% %A*ozzz, A*0224,

02347961gbRAT70627. 11; 02347941gbl AAT70626. 11;
A*OZ-”-éoz“s*i)%gglgb*wa@é‘@@?&l;Aé@@%&hmcs T AATORE24 AF0232N, A*0233,

o OBCHETIEIS RSO SUESTION Mo aco,

A*0242,38622458,1 s PBADOYSESS,1 15*1286,2 45404 7ih | AFBANG 2 348249, :A*0250,

. 177, dhy, 86069. 11: 161778881dbj 1BAAS6068. 11:
as0255 R ibeaila oot st A BES7 ddaab, A BASBGRR2R, Av025,
A*0260,282@%39 A% 0 474 % * N
28194387%%8%?22% ﬁ%@g‘gfo%&i% 0266, A*0267, A*0268, A*0269,

A*0274,24 58507 0T 8B 20 AMBTROA0B10101, A*03010102N, A*03010103, A*030102,

T R A —

A*0310,8874923, eabdIACEA25 83, 143034 k8 QA4 P8R e L GAGEA 2821 1D: A*1103
0112 1180749211emb1CAC34251, 1 1; 180749191 enbl CAC84250. 11 :
A*1104,1 8051491 A1 & His ACHA0T0A T IE08] AZOY WY PSild G| NS4 2481 IR, A*1113,

IO AT s NSRS aen

AT LS SN RATORR i, S A SOShanz. it
A*240 3323%192&%30%%@2%; 77G10205 PGRAGINSE 1845240006, A*240301,

* 6 0z |~ (86349 | N bl *
oIS SR KA AN i, acnn
A*2417,7868U4] DIBAVBEN 49764124137 A634127 A4 2RBOUEBT, A*2422 A*2423,

oo SEEIMEERAS) LR SUATEORE
g

778633271gb1ABB04910. 11; 778618741gb1ABB04375. 11;
778618551gbl ABB04364. 11; 778618361 gbl ABB04353. 11;
778618171gbl ABB04342. 11, 778617981gbl ABB04331 . 11;
778617791gb1ABB04320. 11; 778617601gbl ABB04309. 11,
778617411gb1ABB04298. 11; 778617221gbl ABB04287. 11;
777474671gbl ABB03149. 11; 777474481gb1A13B03138. 11,
777474291gb1ABB 03127.11; 777474091gbl ABB03116. 11;




777473901gbl ABB03105. 11; 777473711gbl ABB03094. 11;
777473521gb1ABB03083. 11; 777473331gbl ABB03072. 11;
777473121gb1ABB03061. 11; 777472931gbl ABB03050. 11;
777472741 gbl ABB03039. 11; 777472551gb1ABB03028. 11;
777472361gb1ABB03017. 11; 777472171gbl ABBO3006. 11,
777471981gb1ABB02995. 11; 777471791gbl ABB02984. 11,

-A*Mﬁ‘%:?%%%%iéﬁ%%%%%%‘%é K53y DR Aoty Arpoar, Avaae,

A*2443 7 AATR80) 1GABRO 202848, 1 ATZFA 006 AFphd MBBO223 (2, 1452503, A*2504,
N 77747042( blABBOZQOG.11%777469961gb1A8802895.ll;
A%260% 75605 1 Al 1aEB0b IRAN4 2605 1055 bA RSB0 B 74 240702, A*2608,

L A T e

A*26137 7TABBAE 9] gdINBBO 281R21 1 ; A 726726342630 ,1 ABRODBOIN1] 1A*29010102N,

w2900 E REER e NERAL s Tod 7835800 A0BPAmAsabi, Afaso7, avasomw,

5 124 ok Al Y %
o oL S SR, s, o

A*30067 53008,1 gis13ABAS 7048909, 1 AFGABL 403101, ABAABR40A 310102, A*3102,

AR AR 15, SRR MR, Lo, sy

A*320864¢64001gb32BAIR99R) 6, k3864483910 0bAABN 29828341 A*330302
764463191gbl ABA42943 . 11; 764463001gbl ABA42932. 11; ’
AﬂwﬁaMé@@@%ﬁM@A&’é@m, 2134054 438462 SBABAAREHWA] 23405, A*3406,

A R AT oA o A SRR AR, hrpsos, avseos,
S g Ay s s A, o
A*630?64%’§§8i’213‘g’f1§§§&42%‘é@0%1EA%A%S“Q‘@%@BNAB%@A%A%B, A*6814,

oSS A SRS o, v

A*6SZ5A2 620 IJISTABAM ST, AL9017BA8UE ISGHIARADANZ AF3404, A*7405

AT A A8 AT A 081 S b1 A 2328, 11
764104601gbl ABA42317. 11; 764032271gb1ABA42306. 11;

763815431gbl ABA42295. 11; 763740971gb( ABA42284. 11;
A-B63660761gb1ABA42273 . 11; 763660571gb1ABA42262. 11;

moEESOION AS0AS o iSO GEUBAZEIR, Horu, o

OISO e s, a0 WS, v, o,
0714 BATHEA STONPAAY 16506 B4/ 25600064 NP ANB 01224 P76, 50727,
oSS A OTBSIRA, b SR ABESS By o,
B*073§;{B§Q&011§Bﬁﬁammxez.msem?m(Bbmm&fg&lfgi, 1Bf9808N, B*0809,
on LSRR RIS I STRRSEIORAAIELY B i
B*08261859880 880wk 334 1341351 530858 Labl-MURL 2% 33]*?1_3071\1, B*1308,

5185985610AAUL1212. I1; .. 518598541gT4AAU11211.1
B*13081 B408KR BfJBAMB1IBIG, B3] 869860 IFhHAALBT PAB, BI1404, B*1405,

B+14084 5 S8 IR AH 2051 2B P ORI Herdbios, Br1s0104,
B*150105, B*1502, B*1503, B*1504, B*1505, B*1506, B*1507, B*1508, B*1509, B*1510),
B*151101, B*151102, B*1512, B*1513, B*1514, B*1515, B*1516, B*15170101,
B*15170102, B*1518, B*1519, B*1520, B*1521, B*1523, B*1524, B*1525, B*1526N,
B¥1527, B*1528, B*1529, B*1530, B*1531, B*1532, B*1533, B*1534, B*1535, B*1536,



518598441gb1AAU11206. 11; 518598421gbl AAU11205. 11;
518598401gbh1AAU11204. 11; 503657201gb1AAT76161. 11;
478349481gb1AAT39109. 1 i;1478349461gbRAT39108. 11;
4783494419gb1AAT39107. 11; 478349341gb1AAT39102. 11,
1478349321gb1AAT39101. 11; 338673591gbl AAQBE5062. 11,
1451247661enbr AF33022. 11; 1451247501enb1CAF33013. 11

B*153%%‘%%@0%$%%§%&%§4%%01854f7 51544, B¥1545, B1S46, B*1547,

B*1548 334866 3Ry D3AAGE499R E."illAEEOBSIL‘BBJ.ZB;*lSM B*1555, B¥1556, B*1557,

B*155% J315600E LTAANEIA 505 PITAPBOBALS BP1565, B¥166, B¥1S67, Br1S68,

3*156%%%%@8%%% gg% k@ggggg%#jéahﬂs B*1576, B*1577, B*1578,

B*l57%&&%@5E@MW4MMAE&W&JB*1SSS B¥1586, B¥1587, B¥1588,

B*158§§§%f%3%M%i@g%ﬁ%@%%%gg&% B*180101, B*180102, B*1802,

B*18041891%bA 7 LA RD9636). B‘ﬁsob@%@@%q%b@ ABOAB6 pE1811, B*1812,
114275699 | embr AC40041. 1

B*1812,18023 23B bAIAART 8SI/Y, 1&*/1[848,:#66748_12,113*1820, B*2701, B*2702, B*2703,

B*270%%§§%§)%1%%§ﬁg§9§l§710@ﬁ 133884533 190868382 30skh: 2706,

B*27030843A7%4 tohrdA@D798, BEARAS B39914 1B*2713, B*2714, B*2715, B*2716,
1288495@91%b1AA052982 11AF509139

B*2713 5815561 BB NANBS 283 Bt 1Aks 352985, 1Bf=:i724 B*2725, B*2726, B*350101,

3*350%@%%3%%?%3%%%3% A@gggcﬁg_l B, Bx3507, B*3508, B*350901,

B*?)509%899@@1@6%539&21%50&13?3_%331, B*351402, B*3515, B*3516,
882028610b1AA046832.1): 128 __02 41qbl 046 11
B3515 0 B0 SR B B0 155 b A S b0 A An aaB Hps25, B¥3526,

L A b R e o

B*353728831 883 RI§hIARIS680M, B135418BYBIA) Bé‘ﬁmﬁ%g?ﬂ?)ﬁ% B¥3546,

B*35£%’$Z%1%é% ;‘%pﬁ@gé’%?iﬁgﬁgms 0 2 B*3553N, B*3701, B*3702,

B*370138J741§>2317®91§B@BM§1]§@347661%2@735351810115 B*380201, B*380202 B*3803,
274621471gb1AA0T5346. 1{ AF225534 11: 12285943 9&
B*38 W@@a%‘ﬁ%@g@é@%lﬁ’hﬁﬂ@@ﬁ@ %. Bf3810, B*390101, B*390103,

T

3*39012?3?33%%”%?&%?&%?ﬁ’”’f%ﬂgg?&mmm”m%
B39 75 ST3300 12 A 10072 PR e 68 s 0 BRI TSR aD 1126, B*3927,
B*39§81§5§§§%4%9%%3§%(}3BL§93219§‘%6§9@1 66@21@%0@%@)3 B*400104,

11;°1796977981¢g 1AAL31400
B*4001969 BFa602/H 1 AXi480389. Hmﬂma,gsgamwwmwimoml "B*40060102,

Bea00h oS85 SR #7400 1 BREISS ED1, Brgays, Braonen, mraotaon,

B*40pgb 1 BW0T £ 8 Hkab 1A\ FE5aTRE_B24019, B*4020, B*4021, B*4022N, B*4023,
1194221311gbl AAL87892. 11AF455702_ 11

B¥*4020 4¥21029,15HARAL 878027, ]E_"NO&B,5BMOZ@1B*403O B*4031, B*4032, B*4033,

oo BRSNS MATGEEBLSt il BT,

B*404§3§’@®%1B*QM7AMG$§53W95B82@33)9%@Mﬁ@%@%ﬂosz& B*4054,
38298971 blAAU94853 11; 1538298951 kAU9485 .
B 405 o081 BRANAUFAEE!, I 4030 BSALIP; GRALDA IS L DS, Be4106, BH4201,

B e Rt SN o e T, D530 0ab AT R LAASARAL 110, Ba40202,

B#*445 382 I88LIg01 AXUPKNBER. B14404, B*4405, B¥4406, B*4407, B*4408, B*4409,
196223171gb1AAF89734. 11AF170571 11;
5585121dbj P3AA00002. 11; 184861651r ef INP 056657. 11,
(304662291refi NP 848682-.11; 304662141ref INP
848674. 11; 1303492371gbl TNA®22114. 11,
1303492221gb1AA- P22106. 11;

it




325276) gb1AAA413767. 11; 1670901pi r 1Pl | VBLI ;
1500594271gb1AAT69445. 11; 500594081gbl AAT69434. 11;
1500593891gbl AAT69423. 11;

63183991gNAAF06876. 11AF102007_11;

163183971gbl AAF06875. 11AF102006_11;
163183931gb1AAF06873. 11AF102004_11;

* 9 1l- # #* #* *
B 441@2%%%35'%9%}%%%%16% %ﬁﬁ%%g % 4416, B*4417, B*4418, B*4419N,

- B*4420681838 1 BHMRABGE8E53N, ]HWQ@JB‘%&ZSJ.B*ME(S B*4427, B¥4428 B*4429,

B*443§g§1%§717%%%%,%%@83 é*%%@%ﬁ’wm B*4437, B*4438, B*4439,

* 68% 9 % * *
AR s BB, i

B*4603, B34831 H54POIH 924 RWZDIDNEQ_,B*AI’?OZ B*4703 B*4704, B*4705, B*4801

Bag03 L B3agR] %3%5&%5%%@?@%%&8% B*4808, B*4809, B*4810, B*4901,

3*4906,338@38;@&5%@%%21@%‘&2932@@1 B*510102, B*510103, B*510104,
31842519b1AAF06889. 11AF102020 11:

B*5 1080400 S GRAARFOBNS%. BEARIDDTHUA B75105, B+5106, B*5107, B*5108,

B*s102313%%];019%%@6%1}%@*8@%@—%&1302 B*5114, B¥5115, B*5116,

B*Sll@BESﬁﬂSl@BiWW$10 31%52102’{5122,13*5123 B*5124, B*5126, B*5127N,

B*ﬁﬁé%@%?ig%%;%gg% %ﬁﬁg%&gﬁiﬁmm B*5135, B¥5136, B*520101,

% | * * *
sk §090R0A D METARA by nsgn oo, s, s, ot

B*5301@24E“456Q@&W&%Bﬂaoﬂm*mwsmmm%4@20&15*5309 B*5401,

s ARECT LOMMERSRT AT RSO R yo

B*55117 RO8H25 okl AAZ235 44 k441 57 BAAER
1710842531gb1AAZ23572. 115 f?l%%ggégié(gbl %?Lﬁm B75604,

B*56070b6B386X98! BL209.0 55607 SBEIXHS1 R HiS0AAVEIODD. BI5611, B*5612,

msafSBEREROACERLI Y, SPOERbIARERINY s, esrs

B*57088B23TT] GHisA0GIBETD91 BAFBGF2 B304, B*5804, B*5805, B*5806, B#5807,
i %%%@cg 99676 11AF258526_11;
B 58()%8 1% Y011 BY6SHI0sEIHIN02, BH6702, B¥7301, B*7801,

B+730A008BRGT LB AEMAE23 b 37 ; D702, B7301, B
B*;30§77854g%12§%m'%?§§%55ﬁ8% %54%1%%4%2&11{% 8201, B*8202,

HI.A-C

Cw*010201, Cw*010202, Cw*0103, Cw*0104, Cw*0105, Cw*0106, Cw*0107, Cw*0108,
Cw*0109, Cw*0110, Cw*020201, Cw*020202, Cw*020203, Cw*020204, Cw*020205,
Cw*0203, Cw*0204, Cw*0205, Cw*0206, Cw*0207, Cw*0208, Cw*0209, Cw*030201,
Cw*030202, Cw*030301, Cw*030302, Cw*030303, Cw*030304, Cw*030401, Cw*(030402,
Cw*030403, Cw*0305, Cw*0306, Cw*0307, Cw*0308, Cw*0309, Cw*0310, Cw*0311, .
Cw*0312, Cw*0313, Cw*0314, Cw*0315, Cw*0316, Cw*0317, Cw*0318, Cw*04010101,
Cw*04010102, Cw*040102, Cw*0403, CW*O40401, Cw*040402, Cw*0405, Cw*0406,
Cw*0407, Cw*0408, Cw*0409N, Cw*0410, Cw*0411, Cw*0412, Cw*0413, Cw*0414,
Cw*0415, Cw*050101, Cw*050102, Cw*0502, Cw*0503, Cw*0504, Cw*0505, Cw*0506,




377854541gbl AA046563. 11; 377854521gbl AA046562. 11;
377854501gb1AA046561. 11; 377854481gb1AA046560. 11;
377854461gbl AA046559. 11; 377854441gbl AA046558. 11;
377854421gb1AA046557. 11; 377854401gb1AA046556. 11;
377854381gbh1AA046555. 11; 377854361gb1AA046554. 11,
377854341gbl AA046553. 11; 377850441gb1AA046341. 11,

Cw*058TN 880423 a% %6@@%%&%&%”5«0%@%6@3@@%04 Cw*0605,’
377850381gb1AAO46338 11; 37785036lgb1AAO46337

Cw* 0606, 7850 g FEA0A% 33640093 £ra665% T‘QﬁA@A@B@Qﬂﬂﬁl Cw*070102, -

v ot AR, o,

Cw*078408 mﬁﬂ@glﬁ(gﬁﬁﬁgOCix}fﬁg% 8%%’?23@2 mﬂﬁggé gf\al"fD'?lO Cw*0711, .
Cw 0734 ST S0t NADA Gos kD7 % B0 Mo b AR SCH Y118, Cwr0715,

O o K084 11, 4008 %%MW\U a5t 726, Cwrorar,

Cw*(738,078T6TE) A" IR BB13. m*ogszmzzmﬂ%@ﬁlmmmx:ﬂﬂﬂsm, Cw*0805,

e RO R T IR T e e .

Cw*120732 3304100 A\ 420383 311 Af-5042 l:lw*lzosoe. Cw*120401, 0w*120402‘

157323231gbl AAD49037. 11AF15642
W*129$3MQQJMMQO?5WAQQ&6W12Q9 Cw*1210, Cw*1211; Cw*1212,

v IS0FREK SURARSESY o ORI CACHBRR. v

Cw*1%807@&254®5?ﬁm68%@ﬂ;2 CGii+15026%) 7 482 85enb| CASE4QL L. (ML*ISOSOI
80748211enbl CAC84910. 11:  180748191enbl CAC84909. 1

CW*”@@@%QWT&%Q@}A@W%@SQ& Cwsmgﬂllg”‘ﬂiﬁ’BAm&SOSllCW*lSO9

cIFSESEIHINMELISEL S8t SIS ABETIAA. oo

CW*17'025@®31’HX3963IVABBB]7@55*1]3®2 775432561gbl ABA87053 . 11;
767867071 gbl ABA55039. 1b

HLA-E
E*0101, B¥010301, E*010302, EX*010303, E*0104.

HLA-F
F*010101, F*010102.

HLA-G
G*010101, G*010102, G*010103, G*010104, G*010105, G*010106, G*010107, G*010108,
G*0102, G*0103, G*010401, G*010402, G*010403, G*0105N, G*0106. -

HLA-DRA
DRA*0101, DRA*010201, DRA*010202,

HLA-DRB1

DRB1*010101, DRB1*010102, DRB1*010103, DRB1*010201, DRBI1*010202,
DRB1*010203, DRB1*010204, DRB1*0103, DRB1*0104, DRB1*0105, DRB1%*0106,
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764644331 gbl ABA43344. 11, 764545731gbl ABA43208. 11;
764464421 gbl ABA43175. 11; 764464171gb1ABA42997. 11,
764463981gbl ABA42986. 11; 764463261 gbl A1BA42947. 11;
764463071gb( ABA42936. 11; 764435411 gbl ABA42583 . 11;
7644352218bl ABA42572. 11, 764435031gb1ABA42561. 11;
764434841gbl ABA42550. 11; 76443465IgbIABA42539 11;

A 34 b 4
DRI ISR

DRBIBH10%5 785 %@91 DDRINIREL RB 030101,

A0R B bTOBRIRABRB11G3 0’26241’33511‘@&8%4’@304 TORB1*030501,

prerSAEI32, 08 ABA2462 A I944SRBRABE AR b r1eoso

DRB1*0311; DRB1*0312, " DRB1*0313,  DRBI*0314;, "DRBI*0315, DRBI1*0316,
- DRBI1*0317, 'DRBI*0318, DRBI*0319, DRB1*0320, DRB1*0321, DRB1*¥(322,
- DRB1*0323, ‘“DRB1*0324, DRB1*0325, ~DRB1*0326, DRB1*0327, DRB1*0328,

DRB1*040101, DRB1*040102, DRB1*0402, DRB}*O40301, DRB1*040302, DRB1%0404,
DRB1*040501;- . .DRB1*040502, " . 'DRBI*040503, - DRB1¥040504, DRB1*0406,
DRB1*040701; DRB1*040702, DRB1%040703,. DRB1¥0408, DRB1*0409, DRRB1*0410,

DRB1*0411,
DRB1*0417,
DRB1*0423,"
DRBI1*0429,
DRB1*#0435,
DRBI1*0441,
DRB1*¥0447,
DRB1*0703,
DRB1*080101,
DRB1*080302,
DRB1*0805,
DRB1*0811,
DRB1*0817,
DRB1*0823,

“DRB1*0412,
DRB1%0418,
DRB1*0424,
DRB1*0430,
 DRB1*0436,

DRB1*0442,

DRB1*0704,
DRB1*080102,
DRB1*080401,

DRB1*0R06,

DRB1*0812,

DRB1*0818,

DRB1*0824,

DRB1#0413,
- DRB1*0419,"
DRB1*0425,
DRBI1*0431,
DRB1*0437,.
DRB1*0443,

DRB1*0705,

DRB1*0414,
'DRB1%0420,
DRB1*0426,
DRB1*0432,
DRB1*0438,
DRB1*0444,

DRB1*0706,
DRB1*080201,
DRB1*080402,
DRB1*0807,
DRB1*0813,"
DRB1*0819,
DRBI1*0825,

DRB1%0814,
DRB1*0820,
DRB1*0826,

DRB1*0415,

DRB1*0421,
DRB1*0427,
DRB1#0433,
DRB1*0439,
DRB1*0445,
DRB1%0448, DRB1%0449, DRB1*0450, DRB1*070101,
DRB1*0707,

DRBI1*080202,
DRB1*080403,
DRB1*0808,

. DRB1*0416,

DRB1*0422,
DRB1%0428,
DRB1#0434,
DRB1*0440,
DRB1*0446,

DRB1*¥070102,

DRB1*0708,

DRB1*080203,
DREB1*080404,

DRB1*0809,
DRB1*0815,
DRB1*0821,
DRB1*0827, DRB1%0828,

DRB1*0810,
DRB1#0816,
DRB1%0822,

DRB1#0829,. DRB1¥090102, DRB1*090103; DRB1*0902, DRB1*0903, DRB1*100101,
DRBI*100102, DRB1*110101,7 'DRB1¥110102, DRB1%¥110103, DRB1*110104,
DRB1*110105, DRB1¥1102, DRB1*1103, DRB1*110401, DRB1*110402, DRB1%1105,
DRBI*110601, DRB1¥110602, DRB1¥1107, DRB1*110801, DRB1*110802, DRB1*1109,
DRB1*1110, DRB1#1111, DRB1*111201, DRB1*111202, DRB1*1113, DRBI1*1114,
DRBI1*1115, DRB1*1116, DRBI1*1117, DRBI*1118, DRBI1*1119, DRB1*1120,
DRB1*1121, DRBI1¥1122, DRBI*1123, DRB1*1124, DRBI1%*1125, DRB1*1126,
DRB1*112701,” DRB1*112702, DRB1*1128, DRB1*1129, DRB1*1130, DRB1*¥1131,
DRBI*1132, DRBI1*1133,  DRB1*1134, DRBI*1135, DRB1*1136, DRBI*1137,



76443245 gbl ABA42409. 11;
764432071 gbl ABA42387. 11;
764411251gb1ABA42365. 11;
764188361 gbl ABA42343. 11; 764112811 gbl ABA42332. 11;
764105371 gbl ABA42321. 11; 764032981 gbl ABA42310. 11;
763816301ghl ABA42299. 1b 763660831 ghl ABA42277. 11;

DRB1* V366 056R bl 1ABA4 226011140, 76366064 540b| BEM226p . WRB1+¥1143,
763660261gbl ABA42244. 11; = 757503591gb1ABA26807. 11;

DRBl*iz%o@I@Bg*él IABA2 BRIB *1146,7 5 PRIBF114h1 ABRBAT 85481 DRB1*1149,

764432261gbl ABA42398. 11,
764431881gbl ABA42376. 11;
764267621 gbl ABA42354. 11,

DRBl*;gyg %gbl E@ZA%%{%{Z R0 9P I RATERY - BkBi*120101, -

DRB1*120102, DRB1*120201, DRB1*120202, DRB1¥120302, DRB1*¥1204, DRB1*1205,
DRB1#*1206, . DRB1*1207,, DRBI1*1208, DRB1%¥1209, DRB1*1210, DRBI1¥130101,
DRB1*130301,
DRB1*130302, DRB1*1304, DRB1#1305, DRB1*1306, DRB1¥130701, DRB1*130702,
.DRB1*¥1313,
DRB1*1318,

DRB1*130102, . DRB1¥130103, DRB1*130201, DRB1¥130202,

DRB1*1308,
DRB1*131401,

DRB1#1309, DRB1*1310, DRBI*1311, DRBI1*1312,
DRB1*131402, DRB1*1315, DRB1*1316, DRB1*1317,

DRB1*1319,
DRB1*1325,
DRB1*1331,
DRB1%1337,
DRB1%*1343,
DRB1*1349,
DRB1*1355,
DRB1*1361,

DRB1*1410,
DRB1%1416,
DRB1*1422,
DRB1*1428,
DRB1*1434,
DRB1*1440,

DRBI1#150104,
DRB1*1503,
DRB1*1509,

DRB1#*1320,
DRB1*1326,
DRB1*1332,
DRB1*1338,
DRB1*#1344,
DRB1*1350,
DRB1*1356,

DRB1*1411,
DRB1*1417,
DRB1%1423,
DRB1*1429,
DRB1*1435,
DRBI1*1441,

DRB1*150105,
DRB1%1504,
DRB1*1510,

DRB1*1321,

DRB1#*1327,

DRB1#1333,
DRB1*1339,
DRB1*1345,
DRBI1*1351,
DRB1*1357,
DRB1*1362, DRBI1*1363,

DRB1*1412,
DRB1*1418,
DRB1%*1424,
DRB1*¥1430,
DRB1*1436,
DRB1*1442,

DRB1*150201,

DRB1*¥1505,
DRBI1¥1511,

DRB1*1322,
DRB1*1328,
DRB1#1334,
DRB1*1340,
DRB1*1346,
DRB1¥1352,
DRB1*¥1358,

DRB1*1413,
DRB1*1419,
DRB1*1425,
DRB1¥1431,
DRB1%1437,
DRB1*1443,

DRB1*1506,
DRB1*1512,

DRB1*1323,
DRB1*1329,
DRB1*1335,
DRB1*1341,
DRB1¥1347,
DRB1¥1353,
DRB1¥1359,
DRB1*1364, DRB1*1365, DRB1¥140101,
DRB1*140102, DRB1*1402, DRB1*140301, DRB1*¥140302, DRB1*1404, DRB1*140501,
DRB1*140502, DRB1*1406, DRB1+140701, DRB1¥140702, DRB1*1408, DRB1¥1409,
DRB1*1414,
DRB1*1420,
DRB1*¥1426, .
DRB1*¥1432,
DRB1¥1438,
DRB1*1444,
DRBI1#1446, DRB1*1447, DRB1*1448, DRB1¥150101, DRB1*150102, DRB1*150103,
DRB1#150202,

DRB1%¥1507,
DRB1*1513,"
DRB1*1515, DRB1*1516, DRB1#160101, DRB1*160102, DRB1*160201, DRB1#160202,

DRB1*1324,
DRB1*1330,
DRB1*1336,
DRB1*1342,
DRB1*1348,
DRB1*1354,
DRB1*1360,

DRB1*1415,
DRB1*1421,
DRB1*1427,
DRRB1*1433,
DRB1%1439,
DRB1*1445,

DRB1#150203,
DRB1*1508,
DRB1*1514,

DRB1*1603, DRB1*1604, DRB1*160501, DRB1#160502, DRB1*1607, DRB1¥1608.
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757502451gb1ABA26741.1 |; 757502261gb1ABA26730. 11;
757502071gbl ABA26719. 11; 75750188l gbl ABA26708. 11,
726234851gb1AAZ74625. 11; 752188441 gbl ABA18175. 11,
752171611 gbl ABA18164. 11; 752162351gb1ABA18153. 11;
75215980) gbl ABA18142.1 752153171 gbl ABA18131. 1|
752144591gbl ABA18120. 11; 752130561 gbl ABA18045. 11;
:HLAﬁég%@ 311 gbl ABA18034. 11; 752007871 ghl ABA16472 . 11;
2811gbl ABAI 2792. 11; 75181143l gbl ABAl 2784, 11

szmpgmmBmzﬂmBﬁkm(715118086111&8*6%@?}59 JIZbRB3*010103
DRes R AR AR 2 A k0 08 AR 3 Drmaonos,
DRB3*0107, DRB3*0108,- DRB3*0109,. DRB3*0110, DRB3*0111, DRB3*0201,
DRB3*020201, DRB3*020202, DRB3*020203, DRB3*020204, DRB3*0203, DRB3*(204,
DRB3*0205, DRB3*0206, DRB3*0207, DRB3*0208, DRB3*0209, DRB3*0210,
DRB3*0211, DRB3*0212, DRB3*0213, DRB3*0214, DRB3*0215, DRB3*0216,
DRB3*0217, DRB3*0218, DRB3*0219, DRB3*030101, DRB3*030102, DRB3*0302,
DRB3*0303, DRB4*01010101, DRB4*0102, DRB4*01030101, DRB4*01030102N,
DRB4*010302, DRB4*010303, DRB4*010304, DRB4*0104, DRB4*0105, DRB4*0106,
DRB4*0107, DRB4*0201N, DRB4*0301N, DRB5*010101, DRB5*010102, DRB5*0102,
DRB5*0103, DRB5*0104, DRB5*0105, DRB5%0106, DRB5*0107, DRB5*0108N,
DRB5*0109, DRB5*0110N, DRB5%*0111, DRBS5*0112, DRB5*0113, DRB5*0202,
DRB5*0203, DRB5*0204, DRB5*0205, DRB6*0101, DRB6%0201, DRB6*0202,
DRB7%010101, DRB7#010102, DRB8*0101, DRB9*0101.

HLA-DQAT

DQA1#010101, DQA1*010102, DQA1*010201, DQAI*010202, DQA1%0103,
DQA1#010401, DQA1*010402, DQA1*0105, DQA1*0106, DQA1*0107, DQA1*0201,
DQA1*030101, DQA1*0302, DQA1*0303, DQA1*040101, DQAI*040102, DQA1*0402,
DQA1*0403N, DQA1*0404, DQA1*050101, DQA1#050102, DQA1*0502, DQA1%0503,
DQA1%0504, DQA1*0505, DQA1*060101, DQA1#060102, DQA1*0602.

HLA-DOBI1

DQB1%020101, DQB1#020102, DQB1*0202, DQB1*0203, DQB1*030101, DQB1*030102,
DQB1*030201, DQB1%030202, DQB1*030302, DOB1*030303, DQB1*0304,
DQB1*030501, DQB1*030502, DQB1*030503, DQB1*0306, DQB1*0307, DQB1*0308,
DQB1*0309, DQB1*0310, DQBI*0311, DQB1*0312, DQB1*0313, DQB1*0401,
DQB1*0402, DQBI1*050101, DQB1*050102, DQBI1*¥050201, DQB1*050202,
DQB1*050301, DQB1*050302, DQBI1*0504, DQBI1*060101, DQBI*060102,
DQB1*060103, DQB1*0602, DQB1*0603, DQB1*060401, DQB1¥060402, DQB1*060501,
DQB1*060502, DQB1*0606, DQB1*0607, DQB1*0608, DQB1*0609, DQB1*0610,
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75171319IgbIABA12716.11; 75168429IgbIABA12704.11;
744773001 gbl ABA08527. 11; 744772601gb1ABA08505. 11;
744772411 gbl ABA08494. 11; 744772221 gbl ABA08483. 11,
74477203 |gb|ABA08472.ll; 74422768|gb|ABAO6550.11;
74422600|gb|ABA06518.11; 1739191491ref|YP_308847.11;
1321401701ref | NP_859040. 11; 737656071gbl AA285134. 11;
DQB1 716620 PEHIAALEBYBBEY *06 123 7B ELGDGDY, ABLREG614, LDQBI+0615,
Q 737623351 blAA283657F%?; 737617991 bl/—\A283390.'11'Q
DQB1%0516.1 7 DRIGHPAKEG 3000 195153 760B1H0G ARIGBE 6201, DQB1¥0621,

vy 1 g %%AZ83320. 11; 737615721gbl AAZ83307..11;
basl 7@2’ é@ll gé) AAZB83296. 11; 73761534 | gbl AAZ83285.1
HLA-DPA1 :
DPA1I*010301, DPA1*010302, DPA1*010303, DPA1*0104, DPA1*0105, DPA1*0106,
DPA1*0107, DPA1*#0108, DPA1*020101, DPA1*020102, DPA1*020103, DPA1*020104,

DPA1*020105, DPA1*020106, DPA1*020201, DPA1*020202, DPA1%*020203,
DPA1*¥0203, DPA1*0301, DPA1*0302, DPA1*0303, DPA1*0401.

HLA-DPB1 : .
DPB1%010101, DPB1*010102, DPB1*¥010103, DPB1*0102, DPB1*020102, DPB1*020103,
DPB1*020104, DPB1*020105, DPB1*020106, DPB1*0202, DPB1*0203, DPB1*030101,
DPB1*030102, DPB1*0302, DPB1*040101, DPB1%#040102, DPB1*0402, DPB1*0501,
DPB1*0601, DPB1*0801, DPBI1*0901, DPB1*¥1001, DPB1i*110101,7 DPB1*110102,
DPB1¥1301, DPB1*1401, DPB1*1501, DPBI1*1601, DPB1*1701, DPB1%¥1801,
DPB1*1901, DPB1*200101, DPB1*200102, DPB1*2101, DPB1*2201, DPB1*2301,
DPB1%*2401, DPB1*2501, DPB1*260101,. DPB1*260102, DPB1*2701, DPBI1*2801,
DPB1*2501, DPB1*3001, DPB1*3101, DPB1*3201, DPB1*3301, DPB1*3401,
DPB1*3501, DPB1*3601, DPBI*3701, DPB1*3801, DPB1*3901,. DPBI1%*4001,
DPB1*4101, DPB1*4401, DPB1*4501, DPB1*4601, DPB1%4701,. DPB1*4801,
DPB1*4901, DPB1*5001, DPB1*5101, DPB1*5201, DPB1*5301, DPB1*5401,
DPB1*5501, DPB1*5601, DPB1*5701, DPB1*5801, DPB1*5901, DPB1%6001,
DPB1*6101N, DPBI*6201, DPB1%#6301, DPB1*6401N, DPB1*6501, DPB1*6601,
DPBI*6701, DPB1%6801, DPB1*6901, DPB1*7001, DPB1*7101, DPBI1*7201,
DPB1*7301, DPBI*7401, DPB1¥7501, DPB1*7601, DPB1*7701, DPB1*7801,
DPB1*7901, DPBI1*8001, DPBI*8101, DPB1*8201, DPBI1*8301, DPB1*8401,
DPB1*8501, DPB1*8601, DPB1*8701, DPBI1*8801, DPB1%*8901, DPBI*9001,
DPB1*9101, DPB1¥9201, DPB1*9301, DPBI*9401, DPBI*9501, DPBI*9601,
DPB1*9701; DPB1*9801, DPB1%9901,
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737615111gbl AAZ83274. 11; 7376148810AAZ83261. 11;
737614691gbl AA283250. 11: 736666291 gbl AAZ80038. 11;
736666081gbl AAZ80026. 11;: 736665891 gbl AAZ80015. 11;
736665701 gbl AAZ80004. 11; 736665511 gbl AAZ79993. 1 |
736659861 gbl AAZ79982. 11; 736659381 gbl AAZ79971. 11;
736659011gbRAZ79960. 1 |: 73665893 gbl AAZ79956. 11

EULA4§ 658541gb1AAZ79644. 11; 736658511gbRAZ79642. 11;

58181 gbl AAZ79623. 11;  736657991gbRAZ79612. 11;

DMA*0366 DAAF0 bd ABEL3601031 M AFEAEE7611gb 1AAZ79590. 1
736657421 gbl AAZ79579. 11; 73665723) gbl AAZ79568. 11;
736657041gbl AAZ79557. 11; . :

HLA-DMB
DMB*0101, DMB*0102, DMB*0103, DMB*0104, DMB*0105, DMB*0106.

HLA-DOA :
DOA*010101, DOA*01010201, DOA*01010202, DOA*(1010203, DOA*010103,
DOA*01010401, DOA*(1010402, DOA*(10105.

HLA-DOB

DOB*01010101, DOB*01010102, DOB*010102, DOB*010201, DOB*(10202, DOB*0103,
DOB*01040101, DOB*01040102, '

MHC Class I

H-2Db, H-2Dd, H-2Dk, H-2Dq, H-2Kb, H-2Kd, H-2Kk, H-2Ld, H-2M3, H-2Ad, H-2Ag7,
H-2Ak, H2-Ab, H-2Ed, H-2Ek, H-2Bxk, H-2F, H-21, H-2P, H-2R, H-2S, H-28xd, H-2T4, B-
20. '

MHC Class I1
I-Ab, I-Ad, -Ag7, I-Alg, I-Ap, I-Aq, T-Arx, [-As, I-Au, I-Av, I-Ea, I-Eb, I-Ed, I-Ek, I-Es, I-Eq,
H-2Q, H-2Qa-2, H-2Qa-2a, Qa-1a, Qa-1b.

The invention is not limited to such MHC and HLA molecules, and can be adapted to newly
discovered such molecules, 1f desired, simply by establishing the reactivity of substances
such as pepiides with the molecules. This can be readily achieved using kmown techniques
that are standard in the field. Particularly preferred HLA alleles for use with the present

invention include the following:
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736656851gbl AAZ79546. 11, 736656661gbl AAZ79535. 11,
73665647(gb | AAZ79524. 11, 736656241gb1AAZ79513. 11;
676440591gbl AAY78947. 11; 62198990l ghl AAX76741. 11;
726024011 gbh1AAZ74614. 11; 726023821gbl AAZ74603. 11,
72602363 | gbl AAZ74592. 11; 726023121gbl AAZ74581. 11;
725982591 ghl AAZ74570. 11; 725979761 gbl AAZ74559. 11,
HILA CE2B82199( gbRAZ74548. 11; 725810281gb1AAZ74537. 11;

725787171 abl AAZ74526. 11: 725723431 gbl AAZ74515. 11:
HLA A g

725690841 gbl AAZ74493. 11 ; .

A*6601 B*5501 Cw*1502
A*3303 B*5201 Cw*1402
A*3301 B*5101 Cw*1203
A*3201 B*5001 Cw*0802
A%*310102  B*4501 Cw*0801
A*3002 B*4501 Cw*0704
A*3001 B*4403 Cw*0703
A*2902 B*4402 Cw*0702
A*2608 B*4101 Cw*0701
A*2601 B*4002 Cw*0602
A%2501 B*4001 Cw*(501
A*2402 B*3901 Cw*0401
A*230] B*3801 Cw*0304
A*1101 B*3701 Cw*0303
A*0302 B*3503 Cw*0202
A*0301 B*3501 Cw*0102
A*0205 B*2705
A*0Z01 B*1801
A*0101 B*1501

B*1402

B*1401

B*1302

B*0801

B*0705

B*0702

: 1
A%680 2565%§2§9£IAAZ%%§23011; 725626511 gbl AAZ74471. 11;
Axegoy 2206833k gpl AAZ otls |
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725544161gbl AAZ74449.
725521041gbl AAZ74427.
725459101gb1AA274405.
725430551 gbl AAZ74382.
718425821gbl AAZ43402.
715648751gbl AAZ38624.

HIA ClA56#7611gbl AAZ38558. 11;

725529191 gbl AAZ74438. 11,
725497611 gbl AAZ74416. 11;
725453731gbl AAZ74394. 11,
7253990419gb1AAZ74371. 11,

715711691gb1AA 738658. 11;

715648181gbl AAZ38591. 11;

715647041gb1AAZ38525. 11,

/I564647101AA238492. 11; 621988821gh1AAX76681. 11;

EHJ&I&ESlOGﬂBAﬁHl%AYQHAQixlﬁ

&ﬂ@lmﬂﬂilgblAAY98374.ll

pest ot b sl

DPB1*d38Ho 1XQA4H1AAYIRIB £ 0603
DPB1*388b9d2@A4HHAAYIZ0B 50602
DPB1*%06260QAdH1308YEAQR 0 (503
DPB1*§%0590D2AGH3NAYAAGE 0+ (5h2
DPB1*64058 I8QA¢HIBAYGHIB 0+ dsh1
DPB1*G4044 Agbd&MYQ*d@Q

Aghd HAYATEAR

])PBI*@@675

])PBl“@@ 93

DPB1ﬁ§ ig%rgg ~
63053 Y2864

630534901gb1AAYZ4E
630342381gb1AAY28510.
630340981gbl AAY28353.
630339671gbl AAY28293.
630333441gbl AAY27967.
628712751gbl AAY18578.
718425631gb1AAZ43391.
715648561gbl AAZ38613.

685093261gbl AAY98245.
gb1AAY98185.
d85BbIFPighl AAY98125. 11; -
aUBBBEEB®1gbl AAY98065. 11;
GTRBIA1362gbRAY64380. 11;
G7RB88EB1gb1AAY64310. 11;
6995041%a1gbl AAY64250. 11;

ﬁﬁ@éﬂ%ﬁ@;gblAAXS?S?Z.Zl;
Ok gb1AAY46434. 11;

gb1AAY44914. 11;
gbl AAY44773. 11;
_ gb1AAY44629. 11;
3308 igblAAY28616.11;
XOBEAHE1 gb1AAY28549. 11;
d@@@ETﬁ@lgblAAYZSBQB.ll;
GBEIMATgb1AAY28323. 11;
EIRBBAPELgb1AAY28022. 11;
ABRROBABO1gbl AAY27851. 11
725398661gb1AAZ74360. 11;
715685571gbl AAZ38646. 11;
715647991gNAAZ38580. 11;

11;
11;

The mept pederneh kﬂquvﬁm@M@tQQEIHWEﬁaasaﬂ bFAlrE8514. 11;

715646281gbh1AAZ38481. 11,

HLA- PS%BQ@DSEFQMM@%EAA‘H%D@851199?\@‘1@0&%&8&62!4@1 HLA-A*3401,
}HJ&EH&HO&S&ngHEﬂﬁWQS&ﬂZ&Iﬁﬂ3685@ﬂﬁﬂiﬁgblﬁﬁdﬂﬁﬁ&@oilfﬂ;Aiyﬁlol

HLA-(GB519 ZAQ-g+AAY98205. 11;
685091271gbl AAY98145. 11;

:HLAJﬁ@ﬁ@ﬁﬁ@?ig@tﬁ@iﬁ&%&% éﬂ
DRE1GI08HERIBRBAATALIE et

685254561gbl AAY98778. 11,

685091821gb1AAY98175. 171;
6850907319b1AAY98115 11;

EE%%%J‘%AA@%%#”m HLA-

251gbl AAY64300. 11;

HLA—I%@%Z@BS@%@-ﬁ%@@?%lﬁbq?%%iggigEéﬁi‘!géié.oli?

498410b1AAYA7021. 11; 664735731gbl AAYA6424.
3HLA4%§§£ %édbpﬁﬁﬁﬁé%7ﬁléi Q%@é@&éib&é@@ﬁﬁ%ﬁngo4.

11;
11;
11;
11;
11;

663540021gbl AAY44793,
LEE8Y 4 7L o PRAVAAB 49,
630536591gb1AAY28636.
HLA-TE30632 /H1 gD PBY286569.
630342071gb1AAY28413.

. 630340801gbIAAY28343

HLA-

11;
11;
11;
11;
11;
11;
11;

663538661gbl AAY44763.
663033991gbl AAY44618.
630535401ghl AAY28599.
630344691gbl AAY28539.
630341341gb1AAY28373.

11: 63 0340261gb1AAY28313. 11:
The invpp¢ion 548 1K baalergited by wvayedG3ampBlay, AMHL8EEenck ) the following

Spaﬂﬁ€§%§6u0Q1ﬂbRAY2787l 11; 628714931gbl AAY18619. 11,

718425401gbIAAZ43378 11,

G51gbl AAY18204. 11; 718426011gb(AAZ43413. 11;

715648941gbl AAZ38635. 11,

715648371gbRAZ38602. 11; 715647801gbl 4AZ38569. 11,

715647231gbl AAZ38536. 11,
715646091gbl AAZ38470. 11,
685100221gb1AAY98384. 11,
685093511gb1AAY98255. 11;
685092241gb1AAY98196. 11,

11,
11;
11;
11;
11,

715646661gb1AA238503.
685100911gb1AAY98414.
685099081gbl AAY98347.
685092871gbl AAY98225.
685091641gbl AAY98165.

685091091gbRAY98135. 11; 68509055( gbl AAY98105. 11;

685089101gb1AAY98075. 11;
670619181gbl AAY64390. 11
670583611gbl AAY64320. 11;
670514281gbl AAY64260. 11;
670442701gb( AAY64200. 11;

685085321gb1AAY98045 . 11;
&%060204lgb1AAY64360.11;
670583071gb1AAY64290. 11,
670454841gbRAY64230. 11;
664751321gb1AAY47093 . 11



372 1948 (gb1AACB3411. 11;[37219461gb1AACE3410. 11;
137219441gbl AAC63409. 11; 3249781gbl AAA19212. 11;
13249761gb1AAA19211. 11; 13249741gb1AAA19210. 11;
586184301gb1AAWB0713. 11; 1586184281gb1AAVB0712. 11,
216364411gb1AAMG9995. 11AF457706_11;
1216364051gb1AAMG9975. 11AF457690 11

Xﬁrgi 63871gbl AAM69965. 11AF457682 11
E %§36367lgb1AAN69954 11AF457673_11
216363631gbl AAM69952. 11AF457671_11;
1 10b1AAA43644, 11 7596988 eleP 775530. 11;
EXPE@%’%%S s%sfmmg@’m@ 318%‘68%’9 GEA MEEFBHO3. 11
160547103 | gNAAX23573. 11 )
1216931651gbl AAM75156. 11A1F389116 11;

The pulg®9 %mgmmms 17 dSndrbiratbhe @@samng b wakboTEdesttibed nfluenza.

PolvpeR Aol SR TAARITEAS. T3 PBOG0 IARNPO OIS Tosponse agains

|
e v R

A*0201332495219b|AAA43637 11; 13249501gb1AAA43636 11;
3249481gb1AAA43635. 11; 13249461gbl AAA43634. 11;
13249441gbl AAA43633. 11; 3249421gbl AAA43632. 11;

As backhtot0l 3d sRld2édmeAkRE 1sJ usefivltd h&&&&ﬁ@%pﬂ*hléﬁ@m Yésponses are
2798981pi r 1B600111; 1670891pir 1P1l V611;

defined py s 5aHEH pABYB@@@Q@rqdllceC%%9@%51&%@%@%@@ them. That,

rowevld A BB 2y mbleind IR T R0 409 pived in those

specifit 18GRAGE HiphloABRRASOducE Tyt okTiaS 3Uat Sbirh AWRBA4 ABBratitiistic patiern of

response in which they are inveolved. In this way, a Thl-like response is characterised by the

production of IFN-y and II-2, leading to the stimulation of a CD8+ CTL response and an
associated (in mice) IgG2a antibody response. The IFN-y response can be produced both by
the CD4+ T helper 1 cells as well as by the CD8+ T cells that also form part of it. In this case
the IFN-y component of the response produced by the CD8+ T cells was investigated. That
was because the experiment was primarily investigating CD8+ T cell epitopes and it was
desirable to prove that the response seen was caused by those cells. Since CD8+ T cells react
1o epitopes only on MHC class 1 molecules, human cells that share with the transgenic mouse
only one MHC class I molecule (i.e. HLA-A*0201) were used. A Th2-like response is
characterised by the production of IL-4 and IL-10, leading to the stimulation of an IgGE,
IgG1 and (in mice) IgG2b antibody response. Both responses are antagonistic with IFN-y and
IL-10 downregulating the production of each other.

All the experiments described below were carried out in duplicate.
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778634291gb1ABB04969. 11; 778634101gb1ABB04958. 11;
778633911gbl ABB04947. 11; 778633721gb1ABB 04936. 11;
778633531gbl AB1304925. 11; 778633341gbl ABB04914. 11;
778618811gbl ABB04379. 11; 778618621gb1ABB04368. 11;
778618431gb1ABB04357. 11; 778618241gb1ABB04346. 11;
778618051gb1ABB04335. 11; 7786178618b1ABB04324. 11;
77 1ABB04313. 11; 778617481gb1AB1304302. 11;
iwhmw%%g@%%%%lg 1ABB04291. 11; 777474741gbl A1BB03153. 11;
777474551gb1ABB03142. 11; 777474361gbl ABB03131. 11;
 777474161gbl ABB03120. 11; 777473971gbl AB1303109. 11;
Peptidesprg7eoiBpAKBEYSH88. 11° 777473591gb1ABLB03087. 11

7 . 7 I .
A IO 603 e BT O IO s s o 1)
P2: MU 72 126 1 G (SBIRDBY 3R PB1NPA aa 255 to. 275 (SEQ ID 3); P4: NPB aa 306 to
326 (SBQ ID 4); P5: PB1 aa 395 to 428 (SEQ ID 5); P6: M2 aa 32 to 55 (SEQ ID 6) and

NRP: a control non-relevant polypeptide) .were synthesised by Fmoc chemistry and
resuspended in 10 % DMSO in PBS.

Cell lines and viruses

The T1 and JURKAT cell lines are human lymphoblastoid lines derived from HLA-A*0201

bearing and non-bearing individuals respectively. T1 was maintained in IMDM medium

(Ivitrogen) whilst JURKAT was maintained in RPMI-1640 medivm (Sigma) containing

10mM HEPES and 1mM sodium pyruvate. Both media were supplemented with
" 50 1U/50 mg/ml of penicillin/streptomycin (Sigma) and, as complete medivm, 10 % FCS.

Cell cultures were maintained at 37°C in a humidified atmosphere of 5 % COs,.

Primary splenocytes were maintained in IMDM medium (Invitrogen) supplemented with
0.02 mM B-mercaptoethanol (Sigma), 50 TU/50 mg/ml of penicillin/streptomycin (Sigma)
and 10 % FCS (Sigma) at 37°C in a humidified atmosphere of 5 % COs,.

Influenza A strains New_Caledonia/20/99, NYMC/X-147 and Influenza B strain
Johannesburg/5/99 were obtained from NIBSC as lyophilised stocks and used for the
infection of syngeneic (T1).and allogeneic (TURKAT) human cell lines.

Preparation of target cells for cytokine analysis

Cell cultures in exponential phase were harvested by centrifugation (250 g, 5 min) and
resuspended at a density of 10°cells/ml in serum-free medium. Aliquots of the cell
suspensions were transfected with a range of polypeptide antigens at a concentration of 5 ng
per 10° cells using Lipofectin (Invitrogen) according to the manufacturer’s instructions and
incubated in complete medium for 8-10 hours before Mytomicin C (MMC) treatment.

Alternatively, aliquots of the cell suspensions were infected with a range of live Influenza
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777472431gb1ABB03021. 11; 777472241gbl ABB03010. 11,
777472051gb1AB1B02999. 11; 777471861gbl ABB02988. 11;
777471651gb1ABB02977.11; 777471461gb1ABB02966. 11,
777471271gb1ABB02955. 11; 777471081gbl ABB02944. 11,
777470871gb1ABB02932. 11; 777470681gb1ABB02921. 11;
777470491gb1ABB02910. 11; 1777470031gb1ABB02899. 11;

virus (MOTAG9840pkARR BABBHadhkd thideA RO8RlEbRABERAREY dnd Incubated in
777469461gb1ABB02866. 11;. 777469271gb1ABB02855. 11;

completeanaBunden B hose beire MMC rranEe871gb1ABB02833. 11;
777468681gb1ABB02822. 11; 777468491gb1ABB02811. 11,

_ 777468301gb1ABB02800. 11; 777468111gb1ABB02789. 11;

For MMIGGYRBR8m | ghllsARd 2dARsitd byl SID3bY 2 ANAY SR #AD). dull; resuspended
667339331gb1AAY52741, 11; 1667339311gb1AAY52740. 11,

in seruggires ey Zpr@imne 50 ug/ml of Mitomycin C (Sigma). After 45 min

incubation at 37°C, the cell suspensions were washed four times in serum-free TMDM

medium (250 g, 5 min) and finally resuspended in complete IMDM medium.

Immunisations

Seven to ten week old C57BL/6-Tg(HLA-A2.1)1Enge/J mice (HLA-A*0201 transgenic on 2
C57/BL6 background, Jackson Labs) were immunised subcutaneously with a 200 pl dose of
the antigen preparation per mouse. In the test group, each dose of the antigen preparation
contained 60 nmol of an equimolar mixture of all six peptides {10 nmol each) prepared in
IFA (Sigma) according to the manufacturer’s instructions (FLU-v préparation). In the control
group, each dose of the antigen preparation contained an equivalent dose of the non-relevant

polypeptide prepared in IFA (Sigma) according to the manufacturer’s instructions (NRP
preparation).

On day 14 post-immunisation, all animals received a booster immunisation using the same

doses and route of delivery as used originally. Finally, on day 21 or 22, all animals weré
culled and their spleens collected.
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667339271gb1AAY52738. 11; 1667339251gb1AAY52737. 11,
667339231gb1AAY52736. 11; 667339211gbl AAY52735. 11;
1667339191gbl AAY52734. 11;
66733917) gbl AAY52733. 1116673391510AAY52732. 11;
66733913 ghlAAY52731.11; 667339111gb1AAY52730. 11,
1667339091 gbl AAY52729. 11 66733907 gbl AAY52728. 11
The inBBAB390R pwameﬁga&ﬁr&antw%éﬁggﬂg%%ﬁ% 26.11;
66733901 gbl AAY52725.11; 66733899] gb1AAY52724. 11,
1667338971gb1AAY52723. 11; 66733895 ghlAAY52722. 11
7 AAY52721.11;166733891lgb1AAY52720.11;
SC]’E”Zgg?g%g’%é)“g’%%AAYsz?lg. 11; 667338871 gbl AAY52718. 11;
IILVEBEM33885mng%@WBEP4PSB&P666733883 gb1AAYS2/716.1T;
139254014 gbl AAK49363. 11A1F258827_11;

ﬁﬁé‘%éé&?ﬁ@@%ﬁ@%ﬁ@ﬁ% Bt

16 44619bl AAT? 499. 11;
8 ¥gbl YSP: P@Oi}ﬁf ]6or12f days any imoune reaction will have
18 ,,. ¥431g kff%& 08 %caj}%}\mgg}ggg‘ cg]j:s reactive to correctly presented

83077711g ble i Rt gucienll becombptivgabandds pxgbiferate. If
308665. 1}; HSOgRT I mAReTed by hath mouse MHC and human HLA, T
Wﬁ%ﬁé‘é’ ¢ iweriiep @%%@%mlﬁbhmgmemmay be
! 4 n{lpan pyesenting cells, APCS, in the transgenic mice will
113925398 1@5?%&9@9@8‘2661‘@625@8%@& 399 hayssted splenocytes
gbl AAK4986 p@fgp@gg@%gnﬁqant quantities of activated/proliferated T cells, along
621 gﬁ hemaliongenitiesrs sheruslls, FuchBotEgawrescting cells
gbl AAK4935dAP685882111;

Obtaih k3RA&IEL LokAAMNE49358. 11AF258820_11;

=
63
N
(o))
=
o
o
w
a1

APC(HILA)-P2 etc.)
(b) MHC T cells, non-reactive to APC(HILA)-P1 (or APC(HLA)-P2

efc.)
(2) APC(HLA)-

() HLA T cells in amplified quantities, reactive to APC(HLA)-P1 (or
1. mouse T-celis <

2. mouse antigen presenting cells (APCs)
| (b) APC(MHC)-

Statistical analysis

Statistically significant differences in the IFN-y response to different antigens between FLU-v
and NRP vaccinated animals were established through non-parametric Mann-Whitney

analysis of the samples. Differences were considered statistically significant if the p value
was below (.05,

Cytokine ELISA

Mouse spleens belonging to the same experimental group were pooled, gently pressed
through cell strainers and red blood cells removed by treatment with red cell lysis buffer
(nine parts 0.16 M NH,Cl and one part of 0.17 M Tris, pH 7.2). Splenocyte suspensions from
each experimental group were plated in 24-well plates at a density of 4x 10° cells/well

containing a range of polypeptide antigens (5 pg/ml) or, alternatively, MMC treated cell lines
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13925383 gbl AAK49357. 11AF258819 11;
1139253801gbl AAK49356. 11AF258818_11; 13925377

gbl AAK49355. 11AF258817 11;

1139253741gbl AA_K49354. 11AF258816 _11; 47156561
gb1AAT12168. 11; 471155591gbl AAT12167. 11;
471565571 gbl AAT12166. 11; 47156555 gbl AAT12165. 11;

. . j 6 g . .
(oGS IS ARSI BN o s

with difie7ens 854 SiishZeMin® b Oekchbed 7158543 gbl AAT12159. 11:
471565411gb1AAT12158. 11; 471565391gbl AAT12157. 11;
47156537 gb1AAT12156.11; 471565351gb1AAT12155. 11;

After 4 ﬂ%ﬂéﬁé@&%ﬁﬁ%ﬁ@ B4 stdom Ak S8R 18R A ?a%lél%sédlfor IFN-y and
471565291 gbl AAT12152.11; 471565271gbl AAT12151. 11;

IL-4 by 4 3abd52b cytok A TRIZE BOactdrding7th566 AGng Ak tiddr I0ird Brchll (Pharmingen).
112148. 11; 143083 | CAAG67498. 11:;
The IOW%{ o ] ol Al%r € assay were 9.747 pg?m_ll %o? 55?—4 and 39.06 pg}ml for IFN-y.

Results

Each individual polypeptide peptide described in this patent application (including P1, P2,
P3, P4, P5 and P6 tested in this example) has been defined as containing T cell epitopes
reactive in multiple buman HLA molecules, amongst them HLA-A*0201. The aim of this
study is, therefore, to assess the ability of the above described polypeptides to induce a
specific multi-antigen Thl-like immune (1.e, IFN-y mediated) response as well as the ability
of this response fo specifically react to naturally processed and presented Influenza antigens

from several non-related strains pathogenic to humans in the context of infected human HLA
A*0201 bearing cells.

Reaciivity of peptide 1

Upon internal processing of the polypeptide by the antigen presenting cells (APCs) of the
transgenic mice, the contained CD8+ T cell specific epitopes would be presented in the
surface of the APC in association with the HLA-A*0201 molecules where they would

proceed to activate naive CD8+ T cells and induce a P1 specific Thl-like immune response.

To confirm this, HLA-A*0201 bearing (T1) and non-bearing (JURKAT) human cell-lines
were intracellularly loaded with P1 by means of a lipid vehicle (Lipofectin, INVITROGEN).
Splenocytes from animals immunised with the influenza polypeptide preparation (FLU-v)
were found to produce significantly increased levels of IFN-y compared to splenocytes from

NRP immunised animals when co-cultured with MMC treated HLA-A*0201 bearing human

cells (T1) transfected with P1, but not when co-cultured with non-HILA-A*0201 bearingr

human cells (JURKAT) treated in the same way (see Figure 1A, the data for which is
presented in Table 1 below).
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AAL87925. 11AF455727_11; 19422183
gbl AAL87922. 11AF455724_11; 119422181kb

AAL87921. 11AF455723_11; 14532423 gbl AAK64188. 11,
1136610461enbl CAC37002. 11; 158052791gbl AAD51923. 11,
57916067 gb1AAWS9406. 11; 1579160131gbl AAWS9396. 11,
1579159661gbl AAWS9388. 11; 47716769 gbl AAT37561. 11;
158534,$i631dbj p3AD89344. 11; 1585311531dbj 1BAD89333. 11,

58531135 dbj 1BAD893

23.1

:1585311171d

1585

BW%@M}U:

50956624 gbl
. RQ?QRLLBRLLCL

AATOOBB®. 11;

1502
50296

1gbl-AATZ35

409
482 fyb1AAT7350

251
7.11,

1%2@645@1%

ARBIIBHBIB1;

AATZREND 11

AAT73510. 11

5029
1502

95@%@@@@?

11
L= i o

02. 11%;

CA20LRAEA b
FIEF

“36%865b1g

50296
5029¢

01T,
6. 11,

Stag648 00

Aﬁﬂ%gggs 11

TP Y
’5%28 5430 obﬁ%&%ﬁ 9

494. 1

1.11;

T; 5052_%432|
1502964281 gb

bl AATZ35901. 1. 11-

D TARR 73492 11;

AAT/73490. 11;

DABADB9313. 11;

1

Note: 50296416IgbIAAT73484 11 50296414 gbl AAT73483. 11
“T oo LD 4121 bIAAT734 2. 79636941 AAR05984.
Lys” B3R08GR A 25 BoBHGH AATRISSgs plbilated. “Sol”

means ﬁﬁﬁ@%ﬁé&dﬂeb@ﬁ@%@ -pﬂiilnary splenocyte population. “Pro” means that the
peptide is being presented complexed with the cell’s HLA molecules following internal
processing and loading of the resulting epitopes on to the MHC molecules. Values represent

avefage * standard error of the A IFN-y to Lys (pg/m)).
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38524542 dbj 11BAD02349. 11;' 242860971 gbl AAN46833. 11;
1616120441 gbl AA_X47280. 11; 61612038 gblAAX47279. 11;
710001781dbj 1BAE07153. 11; 300257251gbl AAPO4506. 11;
70905275 gb1AAZ14161.11: 709052731gb1AAZ14160. 11:
709052711gbl AAZ14159. 11: 70905269 gbl AAZ14158. 11
709052671gbl AAZ14157. 11: 709052651gbl AAZ14156. 11

The expbPBRR2 63 KA AIPRhLhati QAR 20 dcked| AAZ14154. 11;

709052591 gbl AAZ14153. 11; 70905257 gblAAZ14152. 11;
709052551gb1AAZ14151. 11: 709052531gb1AAZ14150. 11
354351 gb 09611 ,33354151gbl AAC32085. 11;

Scheme. %%W%%%Weﬁ%ﬂ? 56548868 gbl AAVO7599. 11;
65488661gbl AAVO7598. 11: 1565488641gb1AA. V97597, 11
56424948 gh1AAV91207, 11: 64249461gbl AAV91206. 11:
156424945%@%’3!%‘5’&9@42‘@&@1@01@@@&2)650 gbl AAT78590. 11;
50365727 P§b1AAT76165. 11: 1478348281gb1AAT39049. 11;
47834824 mgbgtaso preseutingiedg aBowedtsl AAT39046. 11;
14783481 eyt RATBOG4Ry by adding B34S 12 ¢jb ) PATEOOLTtes 1;
140732896 | enb (CAF04464.11; 1142756931enb
1CA®40038. 11; 133832731dbj 1BAB39508. 11;

118BEGA7A b+ 1BAB39507. 11; 113661044 3 HRAGRARY ;
T cells reactive to APC(HLA)-NRP £y

N

Conirol innoculation was with NRP

s

JURKAT transfected with P1 (or P2 etc.)

or

mouse antigen presenting cells allowed to

present P1 naturally by adding P1 (or P2 etc.} to splenocytes

APC(non HLA)-P1 +
T cells reactive to APC(HLA)-NRP

N

No reaction (no IFN-y)

Control innoculation was with NRP
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288230191gbh1AA046859. 11; 1288228281gb1AA046858. 11,
1288226091gb1AA046857. 11; 288220761gbl AA046856. 11;
1288218711gb1AA046855. 11; 1288216441gb1AA046854. 11;
288214621gb1AA046853. 11; 1288212801gb1AA046852. 11,
1288212231gb1AA046851. 11;
274621131gb1AA015325. 11Al 225521 11;

Scheme 321821 Ydst 8Bk hADY S 2 VEABRES520_11;
274621091gb1AA015323. 11AF225519 11;
1274621071gbl AA015322. 11AF225518 11;

213596644 Rl AM 9 11;
1200680%1]11errbl o@ﬁ%@l@?ﬁ% 680231emb1CAC34686. 11
120 soﬁw7 Doy 20008 El?glenb1CAC84756. 11;
; ?g]f ACB4754. 11;
SO 23%53.’ gdding ng 5%@%@&%5 11:

2006801
1196978461gbl AAL31424. 11; 1196978361gb1AAL31419 - 11;

12006806
1 9 _€§I+AAL87928. 11AF455730 11; &
1901 1AF455729 11;HLA
‘é% TEICY E&\@??gég‘?‘if F455728_'%1; “\g
19552587 1gbl AAL87924. 11AF455726_11; O py
1942%1851gb1AAL87923. 11AF455725 11;
11607 Tghacation o8 wihHAZ2819 11;
160767151gbl AAL14088. 11AF222818_11;
1136610481enmbr AC37003. 11;
84528501g F75122 . 11AF1 :
18452848 1%%?%?%@%@%&%%@ |
3236691gbTAAA42968. 11: 11335171sp1P1650811212P1 TANMANL;
13352315 pTRY%: nPIRW’E]il,gfz%%%{%@?ﬂéﬁlPlﬁsoﬁlRRP 1
JAKQRL; 1B%83Y ¥d ety y3eeme §iafpTE2 efc.) to splenocytes
11336261sp1P165101RRF1_| AZONL;
13 1s§§é§g§)91RRPll AZH31; 11335241sp1P16514ARP1
JA Do 15p1P165131RRP1 JATI CML; ,
11 § fRaGH S GRERPD)-PASINT—— No reaction (no TEN-v)
1335 1818p1 P165071RRP1_1 Al V1l E81; 11335121sp1P188821RRP1
JAKTE)\I;;351113p1P165051RRP1 JAHTEL;
1133510Tsp R 04 GGHRREs WAkFRL-v13350915p1P165031RRP1
| AGU21; 11335061sp1P165021RRP1 | ABEf i ;
66477791sp1@B25711RRP1_1AFON11;
As the 1OB4LAKDHER #ftht ; lag
664 7315plé%g%glR%?F%ﬁ%%f?fﬁ??ﬁfﬂﬁﬁ%%%mthe
ability |of | NGRS+ 1B 380 s ERABATRRRD AP BEAderived epitopes in the context of

ot AR B RS S s 1t PRl 0% Bsasn sepimnBsao that

the obédRied IHMLESL; Sk P 1. ; N
_13351411?31 Pz%(ﬁ’g %%]ﬁgé T | ﬂﬁgﬁ%@ Mgﬁ%%ﬁ ST RRpcosnising

Pl-derivspigpitopes 4ty 3840 2 opb AATE ¥6:38 0201, molecules.
(347334001gb1AAB1637. 11;
98639381gb1AARD1228. 11AF216740_11,;

It is alOBGIOR0LG RIAABALRIE -4 1A ; ‘
. 98639021gbl AA. GD1208. 11@%%%%%%;““ agamst the P1 wransfected cells
n eithed gE88YE PT JWRBOITo@ised AFimalp 1@ate Inot shown). Since IL-4 production is
0 AAA43647.11,13249701gbl AAA43646. 1. The
entagot B0 AP BT HIPTIEAS 10 pRiene P Bismiionof gafiers wedife &b T cel
responbdy €tlacof 1108 RIARBLE ﬂﬁgé\thrh%ueﬁé@l&a‘ﬂg‘ éh%wg &S Rkmunisation with
pol ypepti des shoul d be i rmunogenic, are those

FLU-vapdicss arpryifinBlelisprepdrise iqthe Pé icnmpoiitie ofiimveemmeatiai on
nunbers specify explicitly the identity of the strain
in addition to the specific protein sequence. In sone
preferred enbodi nents the pol ypeptide according to the
present invention nmay conpri se one or nore sequences
as descri bed above and having at | east 60% honol ogy
with a consensus sequence over |aaown human and avi an
i nfluenza virus strains (or3stwo or nore epitopes of?
am no acids or nore having at |east 60% honol ogy with
such a sequence). In

YW INF-y



further preferred enbodi nents the pol ypepti de may
conpri se one or nore sequences as descri bed above and
having at | east 60% honol ogy with a consensus sequence
over known human influenza virus strains (or two or
nore epitopes of 7 amno acids or nore having at | east
60% honol ogy with such a sequence). The percent

A s;tgtuﬂ@ifﬁiyqﬁh‘reé)sfchQG\FéI S YFRG pHB@RYILES: 8186148REPed @ Be FECPRdomipared
pol ypepti de sequence, as referred to in the context of

to the WRE ipmawssed gravenwhen solukled®f hmigénas sithily radded to dfe SPIenocyte'

cuttare 41, B hoesse] 4y b ORAHRREh EFy- {BvETSe ﬁﬂ%nﬁv%tﬂﬂ?% [ b ey
response S8 WGP&GSthant kY @ggerpé/d \%{H Fh% AtiBygRe gjrc%fe CPéﬁA—A*OZOI

residues iIn t e secon peptlde oth flrst
bearingsEL oelts. fibe ypp]pnatdmsfonﬂm olmmttbhes fan@l wasiiefined omfhertmsis of

contamltx}g/%{os%s{qt ue%r) Ipand L {Lfl ]{el ?qu:kg((%&g :hwétb rggts n%guse HLAs.

The rRERLEORNicd Qte%é“ﬁsé&eéérﬁﬁﬁ S AURBEBRncht 68 %Gse MRS nfRdules in
or nore, 95% or nore or 100% (or substantially 100%.

additiofhie & &Hﬁ‘e«gXWOhumOlf%ﬁée&;el@ﬁm@ﬂdég stdflilndd appiweedabp the APC

populagt?ﬁ Ree% ?}F % L L g?no reoc\tll t%};egfctg{; %ot}pete g Osgoitetf gg%ﬁxe monsec
MHC @tags (_Dfana ]I[Qﬁgivl?hyk f(?badhﬁaaﬂﬂI?KOMab?Me NJ@I&I QTFL, BilnicP 8, Sun W,
a partl cul ar vertebrate Specl es, sucﬁ as in a

Rothwﬁh man; By deodrpecicellc am@naqrypm&s | srhithle dekSerenfpéjracelluiar
t r but

proces S0 Aully R, Mg ok IR LS S g ot

2005;2&0@50691}3&3 whehwhedibtel ﬁ—ﬁ) Cddiriepd tCper |amdaCDé+tthth 1@sponses

rospeo i el il POGOHRTHA Btk Ty SREPes doFgRG ebcted that
the T éﬁ% L}:ﬁﬁk@&) aahels p1 \Pgt%la 'b%eeﬁ]ﬁgloé#p%eﬁgg tobt'ﬁats&ﬁglrv%@tfof ﬁ@tcase of

epl t opes suf fro

humanrel npedddterpieventdipnt spasudhiatgee poohof D ByaidelD+ Arcellbiwsuld be
reason fulj]ﬁﬁotelns are not included nor shoul d t he

able togleget te thesymaylns. | A% Wi 1S §if 9bssr<rdrapd (g leswl Mlgmganmgyne response in

vitro Igrﬁttﬁatlyoaué@leéé %?eﬂe MNotigviRhete daElﬁg ap %@éar@r Eo1foRMhat the
- am no acid am Nno acCl 15-3 am no

Pl-sp ealﬁco@D SFﬁéynproqmmmﬁbﬁnlthmg"ﬂ hmcgltﬁnecaxp@@neﬁs af\l’tiuhbsimply be

i a cuI refer

wnabie§ i pELE Samereyed ofif o op el affprind S Ber Pt BS Hgtet o
them iR ieARURROEL Acheploadohicen t he sequences at the

posi tions defined above in the specific |ist of

proteins set out above. In addition to the

: s descri bed above, which should not be
.Ramﬂﬁ%hé@%ﬁ%ﬁ%% 100 am no acid residues in length, the
Splendctee nfromn aginsds Ahonindes bt ithe HINDPehavabBagefusd to produce

onifi pol ypepti des conprising two or nnre pol yp gtides of i
signifipadlypinesiepnd ilevelnof JAN-TTRewRawed| o seipracyise trom NRP immunised

h
BB PV CT 3Arfen g

transfeatddneita E20buesstdvies: ascaltiréd ﬁ&ﬁh I&ELOHBA-hmzoaI ‘@@nhg human cells
| ar ger pon&Fpt i des, e‘!orowded that these larg
s

(TURKgsF) preied Webecamprvaeseabiasre By e daiafor Waigdhis o} put in Table 2

belowj; 9{?& §Jta c% e \f}t;lr %gl geoxtegpea%aﬁ%ﬁﬂ Bﬁsﬁqﬁé (gtg] rv-#@ﬂfN-ﬂy response

is specﬁﬁﬁﬂr},dd:dﬁhged By tAIER P TesEs redopi @ity Md&lﬁve@f‘%ﬁﬂﬁﬁsﬁeﬁscﬁ’ahon with
the present invention, as Is a polypepti avi ng, sa

HLA-5502{Hi melegplepnbinglamiyy aﬁaﬂp—t‘*dﬁéd‘l@ﬁd 1&3nt9gomsucofo EN-y produc’ﬂon
t d fthi
and hEEE Y i & Pbuia, SP sl FBE bR bt H oty against P2

with simlar |length polypeptldes that conprise only
one or two epitopes. For the avoidance of doubt, the
mul ti - epi tope pol ypeptide mmy conprise nmultiple copies
of the same epitope, or single copies of a plurality
of different epitopes, or nmultiple copies of 2 or nore
epitopes. Al so provided by the invention is a

By
Lo
oz



B*4423N, 13*4424, 3*4425, 8*4426, 3*4427, 8*4428,
3*4429, 3*4430, 3*4431, 3*4432, 3*4433, 8*4434,
3*4435, 8*4436, 3*4437, 8*4438, B*4439, 3*4440,
8*4501, 3*4502, 3*4503, 3*4504, 3*4505, 3*4506, -
3*4507, 8*4601, 8*4602, 3*4603, 3*4604, B*47010101,
B*47010102, 3*4702, 3*4703, B*4704, 3*4705, B*4801,

transfed®dt81Rin cither FLU-v or NRP immunised animals (data not shown) clearly shows

that FLU-v immunisation induces 4 P2-speéific Thl-like response, |

Table 2

A IEN-y to Lys (pg/ml) - . FLU-v NRP
Con A 239561459 2257.54+29.8
FLU Peptide 2 (sol) 976.9 +24.1 468.4 £14.7
T1-FLU pep 2 (pro) 372.9+ 6.4 154.5+10.7
Ju-FLU pep 2 (pro) <39 <39

Note:
“Lys” means the negative control baokground upon which all values are calculated. “Sol”
means soluble peptide presented to the primary splenocyte population. “Pro” means that the
peptide is being presented complexéd with the cell’s HLA molecules following internal
processing and loading of the resulting epitopes on to the MHC molecules. Values represent

average + standard error of the A IFN-y to Lys (pg/ml).

A significantly increased IFN-y production was also observed in the FLU-v compared to NRP
immunised groups when P2 was simply added to the splenocyte culture. In contrast to P1,
however, the overall level of the IFN-y response was greater to the soluble antigen than to
that presented by the HLA—A*OEOI bearing cells. This observation would indicate that P2
harbours not only strong HLA-A*0201 epitopes but also strong mouse (H-2D) epitopes.

Reaqctivity of peptides 3, 4 and 5

As was the case for P2, significantly increased TFN-y production can be observed between
FLU-v and NRP immunised groups when P3, P4 and PS5 are simply added to the culture as
well as when they are presented via HL A-matched transfected human cells lines (T1), but not
when they are presented via HLA-mismatched (.TURKA’l;) human cell lines (see Figures 1C,
1D and 1F, the data for which is set out in Tables 3-5 below). In all three cases, the increment |
in_IFNﬂ{ production is greater when splenocytes are co-cultured with transfected human cells

rather than when soluble antigen is simply added to the medium. These results, due to the
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3*4803, 3*4804, 3*4805, 3*4806, 3*4807, 8+*4808,
3*4809, 3*4810, B*4901, 8*4902, 8*4903, 8*5001,
3*5002, 3*5004, B*510.101, B*510102, 3*510103,
8*510104, 8*510105, 3*510201, 3*510202, 3*5103,
3*5104,. 3*5105, 3*5106, B*5107, 3*5108, 3*5109,
8*5110 13*5111N, 3*5112, B*511301, 3*511302, 3*5114,
same arSirBenk® de&%’i dGor BoThdd of BB indidfte (31t PL194 add @’E%Q)Jntam a number
*5121, 122, B*5123, B*5124, 3*5128, B*5127
cﬁénvmgn@mzsfcgﬂsumamsE&@h@@nr@ﬁaqunaamsmsz 8*5133 .
3*5134, 13*5135, B*5136, 8*520101, 3*520102, 3*520103,
3*520104, 3*5202, 3*5203, 3*5204, 3*5205, 3*5206,
B*5304d3 3*530102, .3*5302, 3*5303, 3*5304, 3*5305,
3*5306, 3*5307,3*5308__3*5309__8*5401 3*5402.

3*5504Hﬁéw36®2863%5903 B*5§@&PV3*5505 B¥I5B 07,

B* 550 5509 —BX5510 1355514345 345513
3*55f§k“§*5515 3+5516, Bzgﬁﬁi14§£%6 é95§5§66%8

3*570ﬁpﬁL 357 3¢ 7§30, 3579307
L§¥%5Q$§§5706 B§§;O7 3§5708, 3*5709,
S*SSEmFIEU@sﬁz (01315804, | 3* B805+ 337 5806146 5807
8*5808, 3*5809 _ B*5810N) 3*5901,. 3*670101, 2*670402,
3*6702, 8*7301, 3*7801, B*780201, B*780202, 3*7803,
8*788%ﬂ6 3*7805, 3*8101, 3*8102, 8*8201, 3*8202,
B* 83 FLA- C Ow* 010201, Ow*010202, Ow*0103, Ow 0104,
ot OLATTN QWS 040 gp 0107, Qwi0$08, W 0198p OwW 9110,
oWt 020201, QwF020207, O 020203, Ow020204, Ow* 020205,
cmroz@enAmmrozo4 oWt 020523%6 8266, 023262 298" 0208,
OW* 0209 0a* 030201 — 0wt (030202 -0a*030301, Ow 030302,
o o%?ePW6@m ol D40 2R D3EHBB B 030403,
w0 03 0307 —Cn-0368 0309 —Cw0310,
cmrodngl%%P 8 ro) w0313 22895314 (oG5 11 B 4316,
OW* OBulr GWe %ﬁ, OW 040T0T0L, 30w 0401010230 0w 040102,
oWt 0403, _ QW o QW 41)41)1 Qw* 04D5, QW 04086,
Ow* 0407, Ow*0408, Ow*0409N, Ow*0410, Ow 0411, Ow+0412,
CMFO@l@bSCMFO414, Ow* 0415, Ow*050101, Ow+050102,

°20w 0503, Ow 0504, Ow*0505, Cw*05086,
oW 0 g y 309, I 9510, T OW OGRE, 0603,
ow* 0604, 0605~ OW* 0606, O 0607, w0608, Owt (609,
Ow 0pCop AOW* 0611, Cw0701Q395.&w4BAD1022250w 079303,
Ow*0[2020101, _Qws07020102, Ow*0702010R, Qw0703
ows 0784 Peptide H 02, QN" OIB3,7 £WB0706, 22005+ DBH7

oW 0 0700 —On-0710—Ont-0741 —bar 0712 Ow-4713,
ow 1 ig?%%l’@/ﬁ}?% QMO?“JF@6BJ\F=§717, ow8718,

ow 0 T UNUIA.L Oy 22, w0723 twQ724,
ow oy %F gﬁg';%m)@v" 0727, COwU0728, Ow O7§§5
Cw 080101, Cw080102, Cw0802, Cw 0803, Cw+0804,

Cw* 0805, Cw 0806, Cw 0807, OCw*0808, Cw 0809, Cwr0810,
Note: Cw 0811, Cw 0812, Cw<120201, Cw 120202, Cw-120203,

Ly EEEE P BR bR R g th of s Sl “sor

means INHIR bEptidanprb&hid ©owhd %ﬂl&ar}@yfﬂ&ﬁbb e (apilkdidh, “Pro” means that the
40201, Cw* 1402? 40203, Qw1403, Cw 1404
peptide g Gi4ns ISR (PO S he coli HEAamotsrraips fallowing internal

s 2 40800y RS0y, SYSE0H (P HESTOA O P e

averag@wsmﬁmd et 45102 A BN 60BRIpe@y. 1606, Ow 1701,
Ow1702, Ow*1703, Ow*1801, Owt1802. HLA-E E*0101,
E*010301, E*010302, E*010303, E*0104. HLA-F F*010101,
P010102. HLA-G 0*010101, 0*010102, 0*010103, 0*010104,
0*010105, 0*010106, 0*010107, 0*010108, 0*0102,
0*0103, G*010401, G*0104027 G*010403, G*0105N, 0*0106.
FLLA- DRA DR A*0101, DRA*010201, DRA*010202. HLA- DRB1
DRB1*010101, DRB1*010102, DRB1*010103, DRB1*010201,
DR131*010202, DRB1*010203, DRB1*010204, DRB1*0103,




DRB1*030502, .. DRB1*0306, DRB1*0307, DRB1*0308,

DRB1* 0309, DRB1*0310, DRB1*0311; ' DR131-*0312,

DRE11*0313, DRBI*0314, DRBI*0315, DR131*0316,

DRB1* 0317, DRB1*0318, DRB1*0319, DRI 31*0320,

DR131*0321, DRB1*0322, DRB1*0323, DRB1*1) 324,

DRB1* 0325, DR131* 0326, DRB1*0327, DRB1*0328,

: Fmally,[REiﬂlf ud@%hﬁls a0 %he ﬁ@&%@ﬁ%&@z«l{a Q40 3Q%m), it is clear
DRB1* 040302, DRBI * 0404, B1* 040501 B1* 040502,

that thpRBINGA0SABNse DREBLD DF5CECINDRBL *0k0te TRBY* prepzetion induces a

T IERRR ) U e e SRR risicoa1s

DRB1*0414, DRB1*0415, DRB1*0416, DRB1*0417,
DRI 31*0418 DRB1*0419, - DR131*0420, DRB1*0421,
Reﬂcmmmfpatzr‘z@ff DRB1* 0423, DRB1*0424, DRB1*0425, DRB1*0426,

As wa% 84%% P]BEE%Q%Z}:&%}' JJEER BL4 iﬁé]%—g}’ H[IS)EB %)2130%9 be observed between
FLU~w @%W&&lﬂl@&(ﬁé{ﬁ%&ﬁhﬁﬂ%ﬁh sBA3i, 2 dBDRBD 10 8@ture as well as when it

DRB1*0439, DRB1* 0440, DRBI *0441, DR131*0442,
is presepied 1% 44 5A-Drighed) fansfeghri immpps cellbRBIesO 4B, but not when it is

RS S04 R 007 A S B 005 R 1, 0

which BF&laBﬂ)ﬁDﬁ’JOBable PREIH).7 B@ainDEEbY BT 0he B 1@sHd8se is observed to the
*080101, Q%EB:LB 0102, DRB1*08020Q1, DRB1*080202,
solublezy BHgpIEan %gﬁ@o@ t copiin SEwgdi-2Dpmligpen godbe causes for

R e e A T

fﬁﬁhﬂEEBmE@8&@ShﬂPBﬁﬁ08ﬂ3¢eﬁﬁEﬂﬁﬁﬁmﬂ DRB1*0815, DRB1*0816,
DRB1*0817, DRB1*0818, DRB1*0819, DI : M *0820,
DRB1* 0821, DRB1*0822, DRB1*0823, DRB1*0824, DRB1*0825,
DRB1*0Q$26¢ DRB1*0827, DRB1*0828, DRB1*0829,
DRB1*090102, DRB1*090103 *090 B1*0903,
DRI 3141009 1o LPRBEAP0102, DEBU“&101¢1, DRBP* 110102

DRB1%#143+6103—PRB1* 110104 DRI 31* 110105 DRB1*1102]

DRB1% %é‘gubRsl*llmm Dﬂé@f@bﬂ@? DEREAS + PO

o1 110002 ErRi9A 100, [pRETPFH10; DRI Tz /0

BS%? £ ﬁ%%@’desl %1202%%117; 1T%)Faﬂsl Uﬁ‘ig +89

DRB11 1049,U PR kd20, DRB1* 11239 DRB]1*1122,30DRB1*1123,
DRB1%4424.—-PRB1* 1125 D) RJ*11QR DRI 31*112701;

Note: DRI31*112702 DRBl*1128 DRBl*1129 DRB1*1130,

“Lys” BRBAS dhk3degalPRBlorkd? Ba 4 g
e B P e Feo e gy vl ydtieere caleutated. “Sol
means BRUBIFHEPSY; PBRBItd bie pﬁﬁﬂ‘? kmﬂqcyﬂmﬁulah@ﬁ “Pro” means that the

‘ ..DRB1*.1143 1*1144, DRB 145 I *

o e i e s

proces$RBAid Idin fQFfBﬁe %@l@iﬂﬁ@?ﬁé tﬁgﬁﬁé%ﬁﬂ cules, Values represent
DRB1*12010 DRB1* 12010 DRBl*lZOZOl DRB1*120202,

averagpRIsEIYa20362 of BRELFNRY4Q LERpEMB05, DRB1*1206,
DRB1*1207, DRBI*1208, DRB1*1209, DRB1*1210,
DRB1*130101, DRB1*130102, DR131*130103, DRBl*130201
The falPi3B13f1s3940 ' 151
DRB1* 1305, &bo&gbfg%gg@ag[%% 3%7%%%‘3“%? gg&h"m) clearly
show tiytghe ipgoBNe PRBNSG 399ceIRBIETS1 GeciDRixdt @ idss amﬂlﬁmeaﬂ:qqonse to
DRB1*1313, DRB1*131401, DRB1*131402, DRB1*1315,

P6.

DRB1* 1316,
DRB1*1321
DRB1* 1326,
DRB1*1331
DRB1* 1335,
DRB1* 1340,
DRB1* 1345,
DRB1* 1350,
DRB1* 1355,
DRB1* 1360,

DRB1*1317,
DRB1*1322,
DRB1* 1327,
DRB1* 1332,
DRB1* 1336,
DRB1*1341
DRB1* 1346,
DRB1*1351
DRB1* 1356,
DRB1* 1361,

DRB1* 1318,
DRB1* 1323,
DM31* 1328,
DRB1* 1333,
DRB1* 1337,
DRB1* 1342,
DRB1771347,
DRB1* 1352,

DRB1* 1357,
DRB1* 1362,

DRB1* 1319,
DRB1* 1324,
DRB1* 1329,

DR131* 1334,

DRB1* 1338,
DRB1* 1343,
DRB1* 1348,
DRB1* 1353,
DRB1* 1358,
DRB1* 1363,

DRB1* 1320,
DRB1* 1325,
DRB1* 1330,

DRB1* 1339,
DRB1* 1344,
DRB1* 1349,
DRB1* 1354,
DRB1* 1359,

DRB1* 1364,



The invention is not limted to such MHC and I1ILA

nol ecul es, and can be adapted to newy di scovered such

nol ecul es, if desired, sinply by establishing the

reactivity of substances such as peptides with the

nol ecul es. This can be readily achi eved using known

techni ques that are standard in the field.
Reacziﬂ?@roﬁ’jFEwT—ﬁrd nonprictiied infideldaAvalnsel es for use with the.

esent invention include the follow ng: HLA d ass

The experipems AlosrIbGS, IS #OBE0Rex B S hatoimmunisation with FLU-v

induoed’ 20 0P 2 (O 100 090 K pnd SWid@0%uch of the six constituent |

polypeﬁt’ic&g OH8o(2 ] EWHIBO Bo W Sp{iLD 38 TA AN 28 htaining reactive CDS+ T

A*30028* 4501080704 A*30018*44030w* 0703
cell epiopesn suiact olpOa- 970 kevak PéoBerense TaRebifigy within the influenza virus

T T

capabld\of TecbBhi3n()] @nd (303 AldISREE SpRdVTO20ke immune response, T cell -

A*0301B*350100* 0102 A*02058*2705 A*(02018*1801
ePltOP%*WiﬂSV PEeresisd, ansb prssanierh fglorape ipfegiaen valo didkrept gppaelated

s 385958 SEESANPRROREG 100 BRI GEBIA R sy or e

FLU-vDRBIpepH0d nDRB1e 0t G inflnbreaDRAcOATHIOB0by QW 0 %@ geting T cell

epitop Gl S5 150501 Y BT BRIo 1193 1BRE- 0¥ S Am s populasion,

would @%@4@0@@-3 alﬁﬁoéfl AL 508022 DB 2090 % e Rk gﬁ?oag'ise in the
1*0501 0402 DQB1*0303 DQL31*0302 DQB1*030
future Hgs *sq;gmtznwgp’eg@ghmaﬁon between highly pathogenic animal strains with

current human sirains.

For this analysis, primary splenocyte cultures of transgenic animals inmmunised with FLU-v

or NRP were co-cultured with several influenza infected HLA-A*0201 bearing (T1) and
non-bearing (JURKAT) human cells. The three influenza strains used for infection
- (A/New_Caledonia/20/99, A/NYMC/X-147 and B/Johannesburg/5/99) are all pathogenic to
humans and were obtained from the Influenza WHO repository, based at NIBSC (UK). As an
antigen specific positi{re control an equimolar soluble preparation of the six polypeptides

added to the primary splenocyte preparation was used.

Splenocytes from FLU-v vaccinated animals produced a significantly higher level of IFN-y
compated to those of NRP vaccinated animals when co-cultured with MMC treated influenza
infected HLA-A*0201 bearing human cells (T1) transfected, but not when co-cultured with
non-HLA-A*0201 bearing human cells (JURKAT) treated in the same way (see Figure 2, the

data for which is set out in Table 7 below). No IL-4 response was detected in any of the .

vaccinated mice agajnst either the soluble polypeptide antigen or the Influenza infected cells
(data not shown). These results clearly show that the observed IFN-y response is specifically

caused by primed CD8+ T cells recognising epitopes contained in the FLU-v preparation and
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HLA DRB DI RE 1*1601 DRB1*1501 DRB1*1401 DRBI *1302
DRI B 1*1301 DRB1*1201 DI RE 1*1104 DRBI *1101 DRB1*0801
DI RE 1*0701 DRB1*0404 DRB1*0401 DRI B 1*0301 DRB1*0103
DRI B 1*0102 DRI B 1*0101 The nost preferred alleles
according to the invention are the foll ow ng:
HLA- A*0201, HLA- A*0206, BLA- A*0301, HLA-A*1101,
. * - R* . - * O "
which BbATA 2y B0ees 34 ek 0005 E B ORO 0201 motntes
in inflyen2a DEedS] hidhae @07 HLA- DRBI *0301, HLA- DRB1* 0401,
- HLA- DRB1*0701, HLA- DRB1*1501, HLADRB1*1104,

HLA- DRB1*1101, HLA- DRB4*0101 HLA- DQA1*01, HLA- DQA1l* 02,
HLA-f3@fsl7 05 HLA- DQB1* 03, HLA- DQB1*04, HLA- DQB1* 05,
HLA- DOB1*06 H A- DPA1*01, HLA-DPA1*02 HLA- DPB1*02,
HL A DPBEN-Q 40 Txe(pgimBnt i on| WL now be d¥RBri bed by| way
of 4 i ence to. thel following

enbodi nents.  EXARPLESTEALPER [M2T.51 9.8

spegi

Reaqtivit Fpol-ypepttdestagatnst-+nafHpenza—anti-gens
The p&ﬁ%géoél%ﬁmﬁ%ﬁﬂ udy WG DT ddrsonsk YAt 2RE

r eag i VERLY, above-deseri bet it
ool 3rpepti_<:m%og§% hoi 1 abl F48" £ nducieos lspad f
Thl - UyFn gyWNGKIWE r esponse | agpas RSy gat Uikl phece

and [presented influenza proteins in the context of

hurmarn IHFIR ADNDAVIGA0RYL) . As 194ckgrownd oot hes.o
experent-s—itis-useful lto understand that Thl _and
Th2 HE?EEM@H&EH ned| b§A%he 18 t el 14856 £ §Boki hes
pro ey~ the T hetper—tetks—inyetved—in-+them—Fhat,
"howe ve:‘ﬂu d’:éoshmr]}%?bﬁig_éﬁﬁ hagb@n%iﬁérﬁai ni HGo10EDRSCcyt es
(T and B BRlohSnctBF Rl R0 ‘ Speti{d pOnSES
do not - al S'OODr oguceg}cg??ok 2%%8‘?1?; hel pﬁg(rqég‘:st he
Note: characteristic pattern of response in which they are
»involvyed. In this ,,a Thl-li ke response is

“Lys” BiRpe e ERBHe BYRToldeprBe T SRR yalasrdarprratulated. “So
means s8R NGEphige gg&u(aﬁtéd Bl fspl%nc?%%e; %oﬁﬂ atlrogx.s ﬁigrg)s %;ﬁ%gg that the

.. an associ at In mce gZa an respo
peptidg ENbyimgeppemee camplbeedowittuibe dhelitd HIRY nidi@u@M4iolidwing internal

el per. ells.as well. as by the CD8+ T cells that i
procesilfig 450 Tofar o B 1Etng “pribessc aa doc e A ycdepsndit is tho
HLA- 02009 eb 0 Q&8 REPIME S, Yefehet R A TCEMER YA HLA-A0201

i nvestigated. That was because the experinment was

non-begrngrhpmap qebviingt AN/ HYPOLTOS ANeel CakegoniofeOound/NYMC/X-147

’Ymnﬂ ' o_prove that the.response seen . was .

and B cayse%%gfﬁ E%sa{ée’ AR ﬁl}eewu |a§§ Pé‘ﬁé]\éﬁfeélza B strains

used feinfeefies of HeymeRanMEl GhadS ¥alueSPdREMheSve Jg‘é@gtaﬁ’\ﬁéb Rrror of the
that share with the transgeni c nouse onry one

ATFN-¢tabgs (pelecul e (i.e. HLA-A*0201) were used. A
Th2-1lilce response is characterised by the production
of IL-4 and IL-10, leading to the stimulation of an

Tnteresti@élly, (HOGckaRAnll o@hGieh . éﬂ@p—ﬁaﬂ%&:&ﬁsﬂ%l%gﬁﬁﬁ&?%%ed %%utﬁs was

responses are antagonistic wt

greaterdiganrabgenved iwihpnt imiler eohlpdis overefcagidhont ite pi¥ified RBlypeptide
antivert eri nt% descri bed bel ow were carried out in

fecty 5 BT ToRe QAT o Aot Fe' o tebisy aRMMC treatment t
fully irket e RAVTEusredcRi aRRKPORY! ASSmUSRA I iy

d study (i.e. Sggl: M %ﬁgyre‘liich%tpg% (0 é'a?ﬁ%Bﬂt 0 g‘%?]ng%S\S]gm viable
Influengy -vifs infpgdnmsuscemtihlo MEBe (SHEQI ThprimBs/ spiBfocgf Sfires, thus

. : | D_3); .P4:.. .NPB 06 t.o 32 SEQ I D 4);
leadmg;@:%%%@gs?%: v gfg Y%@t?r%r 311%119% _suslt;,gnet(gig;}g ep@s%‘gaﬁon that-
most i{iBkRzh Dl @athsNRRd iﬁd&%ﬂ?ﬁl@lsmg@nl' &l @fvﬁﬁﬁ{ ound IFN-y response

y P enrs

(2 2]
(7]
(9]
o

pol ypepti de) were synt hesi sed noc ¢ stry "and
resuspended in 10% DVSO in PBS. Cell lines and
-viruses The Ti and JURKAT cell lines are human

| ynphobl astoid Iines derived from Tl LA- A*0201 beari ng
and non-bearing individuals respectively. Ti was

mai ntai ned in ' MOM nmedi um (1nvitrogen) whilst JURKAT
was mai ntained in RPM -1640 nmedi um (Si gnma) cont ai ni ng




The i mmuni sation protocol can be represented

schematically as follows: Schene 1 - innocul ation

Statistical analysis Statistically significant

differences in the }FN-y response to different

anti gens between FLU-v and NRP vacci nated ani mal s were

est abl i shed t hrough non-paranetric Mann- Wit ney
independemlyy of the bhmahech dinp libctedaid @ieancdsated geoupanasidacedlhe only

stati ticalLyéiignificant if the p value was bel ow

exceptign 48, thisy Filkith dhemuchviseiiecd drelsseunsk IBNG pepdustiemebserved in
' d t] d
L R R AL

productiorefst et FMthad ENREPeVdccind il SnBHALl 8¢ e(ﬁd'iH{/zgl&gfﬁr\%'&ﬂ@ apfar that
pH 7.2) .

M Na4Cl and one part of 0.17 MTris, | 7.
the obsgyed waligrercesis Gausesi ware by i wdshedesiseritiliiy a0f GARUKAT cells 1o -

: . ' 4- es, at_a nsi,t.y .of.. 4 x 106
inectii3 o PUBA I eteb e a0 T Tl SR BB fofopbid o e
differert Sacugiatibh rogimeal WhkRatd thekse, M obdetntiof, &Rk ot HEES from the

&gstgl enog%t e to cell (S:C) ratio 10:1) either
clear fapt thaloyaceinalipnivith FRET-Y et foribe spedifierrsositipm pEpatugllyipragessed

. i ff i - . i as CLi . . .
v 7y e AE S G SR i
of humenl ¢ellsteith aecbrainadny sdaed atrainENfyinfatiohd idfieyiza virus. Therefore,

0 R o BN aGh 50 e Wt i )
inﬂuen?aﬁét%ﬁis‘, 2fas bbby hehetd'Rr Me&?@%@?ﬂ?’-rZ—Zra&g{;}éﬂonfp%tocols,

-4 and 39.06 pg/m for }FENYy. ts Ea
i ndi vi dual pol ypeptide peptide described in this

appl.i cati i.ncl udi P1,. P2, P3, P4, P5 and
Eﬂg&”@@&fgg%éggﬁﬁzvﬁﬁgggggﬁawgyﬁﬁggnﬂggﬁ defined as
- containing T cell epitopes reactive in nultiple human
HLA npl ecul es, anongst them HLA- A*0201. The_ ai m of
The puppgse okl Vas iocdamepsiate thyt dow doss inpmuribitiont witlothetifeatified
[ ' N a_specific .
Influen 20 YR HRAT <P PRRROHBREb RS, (P U] s JPGRHIF apgrioed b
CDg+ T edpoagenshethu chalkagt ithahe nfltynafvitdk) s response to
specifically react to naturally processed and
presented | nfluenza antigens from several non-rel ated
Materi&t bad BegpRat hogenic to humans in the context of .
i nfected hunman HLA A*0201 bearing cells. Reactivity of
peptide 1 Upon internal processing of the pol ypeptide
.y the antigen presenting cells (APCs) of the S
Pepnd%’r%”r#s}gézn&g]vgmm e, the contained CD8+ T cell specific §.J
epi topes woul d be presented in the surface of the APC
The cahdidagsoaicki gopahtidh (FEUR)AcASD 3R khit0biaeyie ToMpesd of several

. tzﬁ% woul d proceed to activate nave CD8+ T cells and
peptides (fy £L: 1Py amige apid; (@) tol 7K EEQnihie PR a¥ii Brascl 2410 158 (SEQ ID

L . . N _ . 1 bear |
2; 23 MBS Rl 58 1D BF e MR o P bR 5L B aa 305
to 428 (BEQ@ IP15)hP6ndinsa 82 ta S5i(SEQ Weleh)clkichlsi@efBcdyvinthesised by Fmoc
h .%EVIEROGEN). §ple oC ées fromanimals i munised with
chemisiry and esuRpRnded @B@% i Bel By diie sencsatratmnuof PMEPein the final
sreparation st |G i heMEls
D R ™ P “UhT ahng sy ERTRAESY bl wsed as he
control gah reeeaniheparetioc (WRBrwd with MVC treated HLA- A*0201
beari ng hurman cells (T1l) transfected with P1, but not
when co-cultured wi th non- HLA- A*0201 beari ng human
cells (TURKAT) treated in the sane way (see Figure 1A
the data for which is presented in Table 1 bel ow).
Table 1 A]JFNy to Lys (pg/m) FLU-v NRP Con A 2395.6
45.9 2257.5 29.8 FLU Peptide 1 (sol) 119.3 7.1 <39
Ti-FLU pep 1 (pro) 228.4 16.6 55.87 Ju-FLU pep 1 (pro)
<39 51.2 1.6 Note: "Lys" smeans the negative contro
background upon which all values are cal cul ated. "Sol" 5
means sol ubl e peptide presented to the prinmary
spl enocyte popul ation. "Pro" means that the peptide is

AR - et e



Scheme 2- control test for Ti and . TURKAT1 Ti
transfected with P1 (or P2 etc.) or nobuse antigen
presenting cells allowed to present Pl naturally by
adding P1 (or P2 etc.) to splenocytes APC(HLA)-P1 + T
cells reactive to APC(HLA)-NRP No reaction (no |FNI)
Control innoculation was with NRP JURI CAT transfect Iet]d
ifieddt Anf? cRhe VA4S 89 25 {+29 BB eﬁﬁﬁfﬁ' D S&oled
Furif %%_Enmﬁlélgéﬁs?ﬁ%) 1Bnat ur al ?yﬁlby addi ng fxor ‘l%% CUK)
whilst hecinfectipnss pirambiElicnz: . ABR/RGA wiknd)obRined FomeNIBSC as lyophilised
stand %%%ﬁive to APC(HL, A)-NRP No reaction (no | FNy)
stan a%ontr'ol i nnocul ation was wWith NRP Schene 3 - FLU v
.- test results for Ti and JURKAT Ti transfected with P1
i (or P2 etc.) O nouse antigen presenting cells allowed
Imm”mts'@?‘m‘esent Pl naturally by adding P1 (or P2 etc.) to

On dayzglc'%%f% @ﬁaﬁ%&%ﬁéﬁé;@é‘gﬂbgfgﬁﬁj—ﬁ?ﬁtﬂn‘é%f mice (HLA-A*0201

transgenic on a C57/BL6 background, Jackson Labs) were immunised subcutaneously at the

base of the tail with a 200 pl dose of the antigen preparation emulsified in IFA {Sigma). In
the test group (n = 14), each dose of the antigen preparation contained 60 nmol of an
equimolar mixture of all six peptides (10 nmol each) whilst in the control group (n = 14),

cach dose of the antigen preparation contained an equivalent dose of the non-relevant

polypeptide.

On day 15 all animals received a booster immunisation using the same doses and route of

delivery as used originally.

On Day 16 both the test and control groups were split into two equal subgroups (n= 7 each;
1.e. Ctrol-1, Ctrol-2, Test-1 and Test-2).

On Day 19, all animals in the Ctrol-1 and Test-1 groups recetved a 200 pl intraperitoneal
injection of rat anti-mouse-CD8 sera (100 ug) whilst all animals in the Ctrol-2 and Test-2

groups received an equivalent injection of unrelated sera.

The following day (Day 20), all groups were challenged intranasally under anaesthesia with a
large lethal dose (approximately 1.5x107 pfu) of Influenza A/PR/R/34.

On day 22, animals were again intraperitoneally injected with either rat anti-mouse-CDS8 or

unrelated sera as described above.

* From day 20 all animals were monitored daily for syfnptoms of influenza (e.g. sneezing and

pyrexia) as well as weight loss.
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HLA hrmocul ation was with FLU v TURKAT
transfected with PI. (or P2 etc.) or nouse antigen
presenting cells allowed to present Pl naturally by
adding P1 (or P2 etc.) to splenocytes AP
C(non-H LA)-PI + T cells reactive to APC(HLA)-P1 }-
No reaction (no EFN-y) (or P2 etc.) hnocul ati on was
All anittlelsifflabivy oRYay BP wlof ARG Bhe tlllshifdy UpRUerilnkibgS
experinments do not bear any other “human and the
ability of its CD8+ T cells to specifically recognise
P1l-derived epitopes in the context of other human HLAs
whi ch they have never encountered is |ow, these
In ordef €8 4bdeSs BleC@fibabyITQMe FhBly HRSaRBSE LY %q:ahgih'?ﬁ)é faH29SKccine it
is specifically caused by prined Q08+ T cells
. was degigabdeyioi ssit np aRhallengeseulydp NBIHesnd 1353 Gonmmnised anintdls using the

HLA- A% mol ecul.e It.is al i rtant. to note. -, .
Tntluen £ PR sfip cEpFRly. ot Erafial fete DoHmOtimerdy bpx10" pfo wil
kilt noﬁaﬁﬁai@meedcsmmmgqm&mn%ﬂﬂgen @HceNP dafml B Segher challenge

animal s (data not shown). Since |L-4 production is
(dﬁanﬁhﬂﬁﬁﬁhistic to | FN-y production and hence to the

creation of antigen specific CD8+ T cell responses,

the lack of IL-4 production in both groups clearly
As shoshows Figh A, i mostrins@bls Gmovirided Fldth ¢ith&0me 8 1R vSHERRPLE peptide

Thl -1j ke response_to the P1 conponent of the
PfePaf?&Pé‘Eyal?‘é‘t sapiect o SRfhidepletinn had sep@umbhed tooindection bENInfluenza

) to
WERGEON SR ahes BLSREDSEVEE [1oL I P RRRANE S e, o
shown it ijid. P Baaitteth the abéracs pl’ ENGcdepéetion) animals(immitiedabise teeT Uy
. Qf Ti, or .TURI CAT cells%. ngeveﬁs the overal| |evel of
PrepargiypngshopRel 4 § & 1edUGtiRRet THAW) RabeB aialiy iR giprpared to
animal§ BBmaAisbd RRHWBSNRPOSSRb g @8t HlodyA* 0201 beari ng
Ti cells. The explanation for this observation is that
Pl was defined on the basis of containing epitopes

t . (1] [l .eackive in the ¢ e of human }
mhe el B L TR b BBl AR o Brepastion
even at@nload Meval fdokd o€ @A @ﬂ@t@%oﬁﬁﬁtﬁ@iﬁ%ﬁ%@eﬁﬁtﬂ&cgﬁ%&ﬂ induces a

e

. ..addition to the HLA-A*0201 npl ecul es, hence '
significapf gick obpreiephay aepiny lethal ppdlepempmiti Indhepreesdnse peptides, as

- e . y e . . r , e .
indicathc Rall R hshe B FRRA Sl YHERRTBD RiPd, B8 BLBRE Sfain e
Contexﬂéﬂmnﬁgﬁm Chdsy i[.ﬁldllefiRsultEgbﬁeﬁsorﬁ)BﬁhéSﬁm Wath (E%Bhwewus SWbhulated

"Humman dendritic_cells and macrophages exhi bit , i
by vacgpyatign é‘rﬁ‘?ﬁ i(%fﬁ mléwmﬂpafle BFTEELIOR RJ2Y &t Figpifigantorole in conferring
protectf] AbRlrRt BitRehQ8RRE encapsul at ed anti gens. ™

| mmunobi ol ogy. 2005; 210(5):321-33), which nediate H 2D

restricted CDR+ and CD4+ T cell responses

respectively. As a result, if Pl contained nmultiple

murine epitopes, it would be expected that the IENYy

response to soluble P1 would be equal or greater to

t hat observed for the case of human cell nediated

presentation as a nuch |arger pool of CD4+ and CD8+ T

cells would be able to react to the stinulus. As this

is not observed and the | evel of an i mune response in

vitrois primarily determ ned by the availability of

antigen, it clearly follows that the Pl-specific CD8+

T I ynphocytes detected in the T1 co-culture

experinments would sinply be unable to respond at the

same | evel due to the reduced ampbunt of antigen being

presented to themin the correct HLA- A*0201 context.

Reactivity of peptide 2 Splenocytes from ani nals

i mmuni sed with the FLU- v have been found to produce

significantly increased levels of IFN-y conpared to

spl enocytes from NRP i mmungsed ani mal s when

co-cultured with MMC treated HLA- A*0201 bearing human

cells (T1) transfected with P2, but not when

co-cul tured with non-HLA- A*0201 bearing human cells

Results

;
PR NS




same arguments devel oped for the case of P2, indicate
that P3, P4 and P5 contain a nunber of strong nouse T
cell epitopes in addition to the human ones. Table 3 A
LEN-y to Lys (pg/nl) FLU-v NRP Con A 2395.6 45.9
2257.5 29.8 FLU Peptide 3 (sg]) 1734.1 57.2 268.0
11.0 TI-FLU pep 3 (pro) 587. 14.9 <39 Ju-FLU pep 3
(pro) 148.5 3.0 146.5 17.6 Table 4 A 1IEN-y to Lys

) FLU-v NRP Con A 2395.6 45.9 2257.5 29.8 FLU
éﬁ%ﬁﬂ%e 4 (sol) 1170.5 27.8 693.8 5.6 TI-FLU pep 4

(pro) 229.9 35.2 84.6 11.6 Ju-FLU pep 4 (pro) <39

<39
1. A polypeptide having no more than 100 amino acids, which polypeptide comprises

one or more sequences having at least 85% homology with SEQ ID 1, or comprises two or
more epitopes having 7 amino acids or more, each epitope having at least 85% homology

with a sub-sequence of SEQ ID 1 that has the same length as the epitope:
SEQID 1| DLEALMEWLKTRPILSPLTKGILGFVFTLTVP

wherein, the polypeptide is immunogenic in a vertebrate expressing a major
histocompatibility complex (MHC) allele, and wherein the polypeptide is not a complete

influenza virus protein.

2. A polypeptide according to claim 1, further comprising one or more sequences having
at least 85% homology with any of SEQ ID 2-6, or further comprising two or more epitopes
having 7 amino acids or more, each epitope having at least 85% homology with a

sub-sequence of any of SEQ ID 2-6 that has the same length as the epitope.

3. A polypeptide having no more than 100 amino acids, which polypeptide comprises
one or more sequences defined by the following amino acid residues of an influenza virus
protein, or comprises two or more epitopes having 7 amino acids or more from a sequence

defined by the following amino acid residues of an influenza virus protein:

residues 36-75 of an M1 protein

wherein, the polypeptide is immunogenic in a vertebrate expressing a major
histocompatibility complex (MHC) allele, and wherein the polypeptide is not a complete

influenza virus protein.

4. A polypeptide according to claim 3, further comprising one or more sequences

defined by the following amino acid residues of an influenza virus protein, or further




Table 5 A EFNy to Lys (pg/m) FLU-v NRP Con A 2395.6
45.9 2257.5 29.8 FLU Peptide 5 (sol) 1067.7 7.3
220.5 6.6 Tl-FLU pep 5 (pro) 405.6 11.8 <39 Ju-FLU
pep 5 (pro) <39 <39 Note: "Lys" neans the negative
control background upon whickgall values are

cal cul ated. "Sol"™ neans sol uble peptide presented to
the primry spl enocyte popul ation. "Pro" means that

t ' ted conplexed with t
ceI ﬁ)rg%ﬁtvg%ho ec%}‘tgge ?‘ gYe hldlolaﬁ{ggph‘&f’retff% %§‘§i“ﬁr§eéiﬁ@ned by
reyaefithrgfo béwin g emine sl testdgeseﬁlaﬁ Opesnze Rirlspréteia: VEI C
nol ecul es. Val ues represent average standard error of

the" AIFNl to Lys (pg/m). Finally, as all three
peptésdes-15&i | sfaniMdpoRint he production of 1L-4 (data

not. s | ear. that the inmmune response
rwgue@ggg\!g%/ﬂ vac‘gjaﬁgﬁ)ﬂf?fe’\ﬂn th the FLU-v preparation
tesidutg 666-226Th| - dfiak&iPrespianse to each of these three

e eact|V|ty of peptide 6 As was the case
FX‘JE’%; éfxgm I CAABY i r eased | FN-y production can

Ibﬁdmabsgrsyed bejraR®P Foklyv and NRP i muni sed groups
when P6 is sinply added to the culture as well as when

it is presented via HLA-matched transfect ed human

fDe| I\ |pb1@§é3t1(1;.r Qcor@%@%hﬁweﬁmtng L2 Rhi ;Vé’gpt’;\éF acd)f(rg)nses a

A-m sma uman ceI 1 Tnes §
WtOW%BIYWQCW%GCTMmes set out in Table 6 bel ovv)
Again as for Pl, the greater response is observed-to
the sol ubl e anti gen, indicating that P6 does not

~ &ont & polgpeptidey addoRidgeoi anyprscedibg AR, eabisBmef DI 3, 4, he$. more
eg?&gﬁvatl ons have al ready been expl ai ned for the case
"~ they shall not be devel oped further here and one

shall refer to that earlier section. Table 6 AIFN to

ys (pgimi).. NRP Con A 2395.6 45,9 2267.5 29.8
LU %e&tlypéé“ T%%F‘j‘g &‘éényzprfie%@gfé)@nswhr?hos IPRMYToEE e fuesto an

epipwpa)withﬁﬂeﬁy bf thd 3eqences of SEQ ID 1.

8. A polypeptide according to any preceding claim, which is immunogenic to an

influenza virus strain.

9. A polypeptide according to claim 8, which is immunogenic to a plurality of influenza

virus strains.

10. A polypeptide according to any preceding claim, further comprising one or more

further sequences from an influenza virus protein.

1. A polypeptide according to claim 9, wherein when the polypeptide is at least 85%
homologous to SEQ ID 1, the protein is an influenza M1 protein.

12. A polypeptide according to any preceding claim, wherein said homology is
substantially 100%.




817.6 8.9 Ju-FLU pep 6 (pro) <39 <39 Note: "Lys" neans
the negative control background upon which all val ues
are calculated. "Sol" nmeans sol ubl e peptide presented
to the primary splenocgte popul ation. "Pro" neans that
the peptide is being p ¥sent ed conpl exed with the
cell's HLA nol ecules follow ng internal processing and
| oading of the resulting epitopes on to the MEC

nol ecul es. Val ues represent average standard error of

13. : [ ). .The failure of stinulation
A R TRAB o R RSP tagm e i iaeacommses 8.
10 or 11 agtwpvaedds ochemr | y show that the i mmune response i nduced
by FLU-v vaccination induces a Thl-1ike response to
P6. Reactivity of FLU-v to non-related influenza
14 A pdlymbtide dbbadiey e fiiyfRedesing SR, 1RAH HPlo: Il S0 B DLeia
residues. C! €@rly show that irmmunisation with FLU-v induces a
"specific CD8+ T cell I FNy response agai nst each of
the six constituent polypeptides. However, as these
| ypepti des were defined as containing reactive CD8+
5. A goqﬂé\gﬁlfeeaﬁm@ﬁééo aibpreceding ¢lagm [compiisngefronfl SSSCaenC &id
residues. variability within the influenza virus popul ation
anal ysed, it was al so desirable to establish whether
FLU-v vaccinated nmice were capable of recognising, and
16.  Anh@R&End ChRE;- &y fic TM i ke i ne. response, T
. cell edgi&?g pfggglnég}ltgge:ﬁoyp%%&yes“éhé% éﬁ%‘ﬁ?@@én egpeptide
comprises fhyp | winpig PeiFesptidesnwhrein thé fblypanides) 0smpradeatRdoSbal NS

se Bfvidond leY . nal ysy rovides a. clear _
e dicat %%gg’fh"?ﬁg‘gﬁ SHBELD Lopwhi b <itvee prppeptide
comprises sl §rpeqst pleopad hetvinngey asinaaciiNér hi@BzaAck aGobe 8aMY & fastby
85% 1 ' i eti T | epitopes of |ow sequence
o homoloed W Bt AL LE QI il Miscaneni o e Prnz
popul ati on,” woul d provi de protection against all
Cur, t [ | as those which may arise in
SEQIDT v %Llﬁ%@?@?@%&ﬁgﬁ&%w&%%i nati on between
hi ghl y pat hogenic animal strains with current human
. .strains, For this analysis, primry splenocyte
wherein, the &?‘%‘F@E’PBPO%YP%@@ ENEEARSRIE 19 4 varighiatseekpwistit £idoy or
histocompaiNiXPyweihglee vield) huied with several influenza infected
HLA- A*0201 bearing (T1) and non-bearing (JURKAT) human
cells. The three influenza strains used for infection

17.  An iﬁﬂ&i@ﬁ&n@ﬂhﬁq(}?it@ﬁe }%gptid@/a{:\%%%%%olﬁazma]%d ghwh (FRIRRrISES o

1 of Baohannesbur g/ 5/99) "are al ogenic t

all of the pglupeptidgst ofj Prlom ¢hand| Gfok wemprise¥\W@olyppasie trar sach based

SEQ ID 1, 324, ah¥ BRSvikdE 0 ' pecific positive control
an equi m;IgEaJAlr$ %agﬁ@gn%?g g‘?rg‘t‘?c‘a?ﬂuswt he six

pol ypepti des added to the primary spl enocyte
romFLU v

18. : i - WAL . | enocytes fr ) i
An R o R 380 bl HSTE G 1R darvi g porgpres
all of the polypeetiden bf SEQHD le@rpaveptiseoa bh9HaE fd}rEIchV@f%‘Eq‘m £
: ' co-cultured with MMC treated influenZa
having atlea?{%j Z(?%Oznd)%&?rﬁ{gﬁfﬂ'%%ari ng human cells (T1)
transfected, but not when co-cultured with i
19 An n%h-nHLéA-. A* 1§t01 bearing human cells (TURKAT) treated in
' The sy Ry eripe FP(QXR@BU% Vieh daeld triropahpadypeptaies et
comprises tvaaltor inord olypeptide® ! vihMein BQh! p was det ect ed
sequences deig‘n (ﬁg}l of }%e?vacqi nat ed m%ﬂéfpgggi&ng({iﬁpg%s her ¥ neor
q BEUBY dhefllopimgramieo agid irggishesopf athfluerzh wéme arckedf, egt ed
cells (data not shown). These results clearly show
that the observed IFN-y response is specifically
caused by primed CDS+ T cells recogni sing epitopes
contained in the FLU- v preparation and which are also
natural ly processed and presented in association with
HLA- A*0201 nol ecul es in influenza infected hiunan
cells Table 7 Note: "Lys" means the negative control
background upon which all values are cal cul ated. "Sol"

~_nmeans sol ubl e peptide presented to the primrary




injection of rat anti-nouse-CDS sera (100 gg) whil st

all animals in the Crol-2 and Test-2 groups received

an equi valent injection of unrelated sera. The

foll ow ng day (Day 20), groups were chal |l enged

i ntranasal |y under anaesthesia with a |arge | ethal

dose (approximately 1.5x107 pfu) of Influenza
whicAlPE/ 8/,t34. On day 22, aninmals were again

h mu. LTPEH9PE PRIV copptses tvanptt Ihoreiepiugn?:s hating ’é amino acids or
more dfdlnl a Sfe a as descri bed,gpove. .

From géah;‘/!I Zoqaglﬁ?&g%}%Jﬁn{glqél vvergeg]r%r%ﬂiaf 6r'gY Q%iol? 1 fgpuenza virus
proteigy npt ons of i nfluenza (e.g. sneezing and pyrexia) as

well as weight loss. All animals still alive on day

27 were culled and the study was term nated. Results

residuep3rer t of asMdgsottine ef fi cacy of the FLU-v

preparation as a candi date |Influenza vaccine it was

desirable to set up a challenge study in NRP-v and
wherejn, Uthe i poiypeptsied ianinrmlmdgssd Ng tahevelrt@lﬁrhdéer&ﬁeéﬂ@mﬁéﬁéor

: k., Typi cal an intranasal dose of approximat
hlsmcir.hga 31 %g]?’p%ldgnp \%ixl (W@I é?ﬂelﬁo n-i mmuni sed
C57BL/ 6- Tg( HLA- A2. 1) 1Enge/J mice on day 4 or 5 after
20 CX@E' enge (data. not shown). As shown in Fig. 3A nost
© T HETETOEHHY AUdkE RPt Rolwreptider acerdingta chinp i 9, NRRehvcomprises
all of epteqaiRcdr @FRcAbLY RS foll Sl id Ui epl.etion, .
. had ksluccurrbed toyi nf ec??&glr% éggh(?%§lfidgsﬁ(§zaggﬂfﬁ%@ﬁ‘§ﬂzab¥}rus
Profeltyay 7 after intranasal challenge (71% vs 100%
respectively). In contrast, as shown in Fig. 31B and
. ig t he absence of CD8 depletion, animals inmmunised
residuciB6{5t he Ff@MIopretsiar ati on showed a si gni fi cant
residuds @8816%9 oN Ay r&% in their nortality rate conpared
.. to animals immunised with the NRP-v preparation (28%
residuey J06r3R%04 . ofre NPaseitins of this study clearly indicate
residue vacci ' ith the FLU-v peptide preparation,
g\b)%trﬁs at a({%ow%\févp%dose of each of its constituent

active peptides (10 nnol), induces a significant |evel
et hal chal lenge with Influenza.

: j Qn ai, nst i )
2111‘ ) ﬁé@@%@%ﬁc e‘élﬁ'%glé"ﬁe RGP RERIEE 2¢e8dineelp clajin @0 e whigk netifrised
all of they sejubniceo dgfiriedetiyi thy fOYoviiREhthind LI lesiHGACH M 4 Qi
protein:t he context of Human HLAﬁ% ass |. The%eiﬂuﬁ\ﬁt ému%é %us
corroborate the fact that CD 8+ T cells stinulated by
vaccination with the FLU- v peptide preparation play a
. jgnificant rqole in conferring protection agai nst
res}duesl%r?%uenzaoﬁgaﬁ‘f‘g&f"i"&‘ﬂ 83 CLAIMS: |.A pol ypeptide
residueshia¥ilng nooffuarnd] pfagsh 100 anmi no aci ds, which pol ypeptide
resid %gggl} ses _one or nore sequences having at |east 85%
ues f-ogy %EPINPSEQ‘?WD 1, or conprises two or nore
residuesSP6BRPES HaMiNIG:die@M NO aci ds or nore, each epitope
. g Vi n% at | east 85% honol ogy with a sub-sequence of
residues %b@ 1 ¢fisaPBhaeoteine same | ength as the epitope: SEQ
residues BR53 DLEAg;Mj&;I;g@nLSPLTKG LGFVFTLYVP wherein, the
pol ypepti de 1s immunogenic in a vertebrate expressing
a maj or histoconpatibility conplex (MHC) allele, and
22 We . tide i.s not a conplete influenza
AP b R KD E RSy B s Eupaf s e .
preceding glgirher conpri si ng one or nore sequences having at
| east 85% honol ogy with any of SEQ ID 2-6, or further
conprising two or nore epitopes having 7 am no acids
or nore, each epitope having at |east 85% honol ogy
with a sub-sequence of any of SEQ ID 2-6 that has the
same length as the epitope. 3. A polypeptide having
no nore than 100 am no aci ds, which pol ypeptide
conpri ses one or nore sequences defined by the
following ami no acid residues of an influenza virus
protein, or conprises two or nore epitopes having 7
am no acids or nore froma sequence defined by the

foll owi ng am no acid residues of an influenza virus




7. A pol ypeptide according to any preceding claim
whi ch is i munogenic due to an epitope within any of
the sequences of SEQ III 1. 8. A polypeptide
accardi.ng to any preceding claim which is immunogenic
to an influenza virus st¥ain. 9. A pol ypepti de
according to claim8, which is inmmunogenic to a
plurality of influenza virus strains. 10. A
23.  pobyippgptiiceorapmsiiodi aagortli?g am%claﬁm exedi Mgl }?mypepﬁdég tih@kg
[ of . or urt her sequepces from an
sequenceX PPEER IR P et s B all aresent, pr inaviieh ihelibs talowie sratensge
are pregept: cl ai m 9, wherein when the pol ypeptide is at |east
85% honol ogous to SEQID 1, the protein is an
influenza M protein. 12. A polypeptide according to
residueadty7r ecedf agMe Ipaitéth Wherei n said honol ogy is
resid sggs ntially 100% 85 13. A polypeptide according to
| Tesiquesy 5%$ece8fﬁéN%P5Wﬂ? wherein the epitope conprises 8
residue30b3B28r  13f aMWPProdgd ds or more. 14. A pol ypeptide
.. according to any preceding claim having no nore than
residuesP-3ni no  4badMP@itdiies. 15. A pol ypeptide according to
any preceding claimconprising from 15-35 am no acid
resi dues. 16. An i mMmunogenic nulti-epitope
24 poroppepideckempapitieh apretding @piliop@s,pial whielptobygertiaePRiveRs
se re i wherein t ol ypept i de
cuenct IR D0Q 1D 1 AR APBRCRE R L Bl ol s, oLy e
followinggmicogid wiidies SEQ ihiliehza Grus phicehareytekdnt:- epi t ope
pol ypepti de conprises two or nore epitopes having 7
am no acids or nore, each epitope having at |east 85%
residues36+¥61 ogy efiantMbpretehr sequence of SEQ ID 1 that has the

. <4 engt the. epitope: SEQID 1
res’d”esygim%{]ﬁﬁ@?@ﬁﬁ*ﬁm LGFVFTLTVP wherein, the
residues B05-275 epi dfapePpebiyipept i de is i nmunogenic in a
. ; rate expressing a major histoeonpatibility
demxég%gfex C%ﬁ& A?®Pe.  17.° An i mmunogeni c
residues A94-418 epidf@_@eBp?}oy@@pti de according to claim 16, which
. rises all of the polypeptides of SEQID 1, 3, 4,
Ieﬂducsg%g?& orfEbMF'e88 a pol ypepti de for each of SEQ ID
1, 3, 4, and 6 having at |east 85% honol ogy for that
5 sequence. 18. An i munogenic nulti-epitope pol ypeptide
- Hidsgor R Rtidmcamposiifsincds defimdrin sespreaiding ofair b use
in medicRe! ypepti des of SEQ ID 1-6, or conprises a polypeptide
for each of SEQ ID 1-6, having at |east 85% honol ogy
for that sequence. 19. An inmunogenic nulti-epitope

, [ whi_c L1 epi t.ope. pol ypeptj.de conpr.i ses

6. ARLKRERY pHBu T Ll GRBRE L a PR e piraa o

method cempine senlomag bro armicee GEQPSNE BSM defgongdpty. t he
following ami no acid residues of an influenza virus
protein, or 86 which nulti-epitiope polypeptide

27.  Agolypeptsle Sotswoctpwhiab cense it teoRssel aﬁblﬂ'?ep?id@%. B&hindé iind;§hy0 r

Inmwﬁngg%ez$5gg1a sequence defined by the tollow ng am no

acl d resrdlU¥s of an influenza virus protein: residues

36-750f an ML protein wherein, the polypeptide is

28 Ai@gﬁgogenic.in a vertebrate expressing a najor

A PERE O RSLEGN 4 PAXPeRitesPRSIugtRIGy fingH firetleim 2T whivh method

comprises dTHBRNGENO Gr Adkeldpitéh L | rding to
cl ai m 19, mhichE%oﬁ%rfgggagﬁbyﬁﬁe%h@ﬁgggﬁgﬁges defi ned
by the follow ng am no acid residues of an influenza
virus protein: residues 36-750f an ML protein residues
255-2750f an NP protein residues 306-3260f an NP
protein residues 32-550f an M2 protein



21. An i nmunogeni ¢ nulti-epitope pol ypeptide accordi ng

to claim20, which conprises all of the sequences

defined by the followi ng am no acid residues of an

i nfl uenza virus protein: reshgues 36- 750f an M

protein residues 124-1580f an ML protein residues

255-2750f an NP protein residues 306-3260f an NP

g otg%n fesL ues 395-428of an PBl protein residues
POLRTAUES FPBIRG AT 2 Jeihiof @Fappsking fodaim@Tpw slatrh @B, wherein the

caonigrisd Smolgedlayo or nore pol ypeplides as defined in any

preceding claim 87 23. A pol ypeptide conposition

according to claim 22, in which pol ypeptides having
SEqUENBEFpefid SRRt b 6, are all present, or
in_whi gh_?%% of the féfﬁ?ﬁ%ﬁé%g‘agﬁﬁ’c@ OJP@?IB% 2L wherein the
AT QrRRIIsSBaTRffvarimnd/br pragtipient. r esi dues 255: 2750f an

NP protein residues 306-3260f an NP protein residues
32-550f an M2 protein 24. A pol ypeptide conposition

He codipedicamsnidraaeniRomipnsitidi ahinf U REN! édﬂxﬁﬁi_sﬂgﬁg)agﬁepﬁde, or
I%%ﬁHﬁPQQ%mB&M§§Qa§Qc&'giare aIIl re?ent, or in I C o
al’l’ of t hersequenc &S 8r LY ByARs 11251 Prsvphgpraptitiats excipient
aadovadiwsitdues of an influenza virus protein are

present: residues 36-750f an M protein residues
3124-1580f an ML protein residues 255-2750f an NP

Br ot 4i medi@gicduesvadtite 32665sitRA aDELR b L& S -
39p-4284f an. P131 pr ot ei %6 resi gﬁeﬁ ng%%g%bl‘c&g#ﬁ%% a polypeptide
prot ei h s ey, &o%lﬁ‘ﬂ Heor clsim B pydoampivnadly an appropriate excipient
acddondpividton, as defined in any preceding claimfor use

in nmedicine. 26. A nethod of producing a pol ypeptide

as defined in any preceding claim which nethod
38.0NPA infe@Hd &0 PRI  topes.to formthe
“@g%éfeptide.?pg7uﬂ%?g%@g%%%?&ggmgg%%¥#ﬁ%??’ﬁﬁ%@ﬁﬂ‘n°h”n3h

egi?étco@ﬁﬁffﬁ YESE 4 Pebbspidptar dgg&@;ﬁd& |cﬁmgosit?m,a§gydeﬁned in

alf FCRGhIA2 L i iLi&ks T thod o

%ioducing a g%%§§§%¥?%§%%%ﬁgﬁﬁﬁ%?r%ﬂ?v fined in claim

27, which nmethod conprises conbining two or nore

3EP! hepes ?%4ﬁ5ptﬁe,pgl }yo?y%%tid%ecovr\rnlptopltictmr:ea %glrygép%gé cox?s?ruct or a

medicament or vaccine composition as defined in any of claims 1-25, 27 and 29-32 in the

manufacture of a medicament or vaccine, effective in the treatment or prevention of

influenza.

35, Use according to claim 34, wherein the medicament or vaccine is suitable for

administration to a vertebrate.

36. Use according to claim 35, wherein the vertebrate is selected from a mammal, a bird

areptile and a fish.

37.  Use according to claim 36, wherein the vertebrate is a human, a domestic animal, or a

farm animal, a bovine animal, or is fowl.




29. A pol ypeptide construct or a nmethod according to
claim27 or claim28, wherein the carrier is a

nol ecul e. 30. A pol ypeptide construct or a nethod
according to any of clains 25529, wherein the carrier
conpri ses an adjuvant and/or an excipient. 31. A

medi canment or vacci ne conposition against influenza,

npri.sin ol ypepti de, or poly-peptide conposition,
gg de¢ﬁe&§g°fﬁ%Hg %%%lf%wh?r% the @Bebratads stectap fioops dhadken, a duck
EXsRiagid, a ABME, QlcoR T 4 xcat2. A nmedi canent or vaccine

conposi tion against influenza, conprising a
pol ypepti de construct as defined in claim?27, claim 29

3. claj ; i n ropt.i at e exci pi ent _
i o ol bl Po IOl T PR RBlte@iei Vieoe o we according
a8y BErREHIE chimytsrdinthe golvpemiit dndnflhagzdeki-ned in claim

31, which nethod conprises mxing a pol ypeptide, or a
gﬁlypeptide.conposition, as defined in any of clains
R ot o e AR AL, Y B accoring
tpo N pe%tulgdleg%avﬁgeﬁh@? INGHEZ2 et B grainyacci ne
conposition as defined in any of clains 1-25, 27 and
29-32 in the manufacture of a nedi canment or vaccine,
effective in the treatnment or prevention of influenza.
35. Use according to claim 34, wherein the nedi canent

or vaccine is suitable for admnistration to a
vertebrate. 36. Use according teo claim 35, wherein

the vertebrate is selected froma manmal, a bird, a
reptile and a fish. 37. Use according to claim 36,
wherein the vertebrate is a human, a donestic ani nal

or a farmanimal, a bovine animal, or is fow. 89

38. Use according to claim37, wherein the vertebrate

is selected froma chicken, a duck, a goose, a pig, a
horse, a cow, a dog, or a cat. 39. A polypeptide,

pol ypepti de construct, nethod, nedi canent, vaccine or
use according to any preceding claim wherein the
influenza is an influenza A strain. 40. A

pol ypepti de, pol ypeptide construct, nethod,

nmedi canment, vaccine or use according to any of clains
1-38, wherein the influenza is an influenza B strain,

H




