PEPTI DE SEQUENCES AND COWVPCSI TI ONS The i nventi on
concerns peptide sequences, conpositions conprising
WO b@7/epsd de sequences, and in particul ar inflPEens82007/000383
vacci nes conprising the sequences and the
conpositions, and uses of the sequences. The present
invention is especially concerned with vacci nes that
are prot ect PERTHYAEEQUENQES AND COMPOSHFIONShza Vi rus
strains, including existing viruses across different
: species (e.g. protective against both human and avi an
. . r . . MUt
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and ippartigilaninfinenzahatcines. congamkingythe sequends shb e dongrositionsand uses
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... defence nechani sm enpl oyed for this purpose is the
differgnfi spaFies fhEnRIotplve againm deoils human aed ehien inflipnega)sassvelinas future
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‘that ig@néadilly Srambinksiblel Remneghanichnahn, opgeiRtowa mtentiABy sive rise to an
) I mmune, system has been under investigation for many
influspea pgndeniie). syst em i s conposed of a number of cel

types and a variety of nolecules, nmaking it extrenely

conpl ex. Even after many years of study, the ful
The dofemret agringt hiisdanenin eritiyalt fom the nquovient of, alhrmhirhdiej and the defence

interaction with.each other, is ipperfectl )
meohsfiiEr SREISHEC Hhin s, B o e el Pagn e Hpdegstanding the
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acquire some protection in future against that
sophigfiicissisiecatents fothuagas asd arimdlssdikse whi ch that person

has not yet contracted. This fundanental aspect of the

i mmune systemwas interpreted at that tine by

The @6dRhRET bNEpdrhdin bl iMTMAR SYEhEMsASSH vnder AvkitEHSE for many
"nmenory' against certain pathoqens once exposure to

yearsg (Jd syEemog epmPhsed of alkcembsr atesll thes andemvarietibef mglecules, making
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comppatitagad teatintbridtibu ceitipsah eticr 08 impatady undseobar nf ul
variants (e.g. exposure to cowpox to protect against
‘smal | pox, or exposure to an inactivated anthrax to

ManP§Ok€85o AGMMNRLo %ﬁéé& tﬁﬁtﬂeﬁ‘@n whe Yoy id &rong Q%aﬁfcular disease may
vacci nati on agaihst a disease arose. It is no nown

acquird see Ipeotectitunia Sist eguihststhait diseastbut wot diaihstidisease which that
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“after the pathogen entérs the system It then de
againgh cetain prthogars P1es eposire tpaublo gethogdischadniakiere pbyst that memory
. C -l ses a.nunber of conponents, including phagocytes
bmn%%%ﬁﬁgioﬁgg?%8ﬁ3§§§; whi ch (as the nanme suggests)
‘eat' or engulf foreign bodies such as pathogens.

Gradually, it became known that exposure to less harmful variants of a pathogen could
induce protection against more harmful variants (e.g. exposure to cowpox to protect against

smallpox, or exposure to an inactivated anthrax to protect against live anthrax). Thus, the idea

of vaccination against a disease arose.



Typically, but not exclusively, the present invention
is concerned with the adaptive i mune system and
wandoemsiospeci fi cally i ndi cated ot herw se, ' i NMBOEGB2007/000383
system in the present context refers to the adaptive
I mmune system |In order to understand nore fully how
the i mmune system functions, the role of its
i ndi vi.dual conponents nust be carefully considered. In
_ respect of the adaptive i mune system it is well
It is m%aow dbatj thenimintupe fyatemshaspait e dwe dl*slspn@vlmu@fd igymunity and
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systelh,ywﬁﬂstdhe |a§lﬁp3hz@&sﬁt%m isf‘lﬁvﬁhbd/ bR h@ey i d}@lﬁﬁ’ogeh%nfers the system. It
nfhoc yte. These are generally terned B cells and T
then %f-‘éf Plogs AR efiask; TRFeMig. toghe Bfhesa vERY igBatg |systpmycomprises a number of
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response to sone signature portion of the invading
pat hogen (an antigen of the pathogen - antigens here
Typloaﬁy Nght g6 bﬂﬁﬁ’sﬁeﬁyﬁtﬂé( ﬁ%&ﬁa 19%11%169%& SR %ﬂ@ﬂfe ?ﬁfve immune
i mmune system are usual ly speci |c to
Systerpaﬁlm)g@nss slﬁow@veﬂy indicatedoothertrisey émenwrees yetemy muthe pwasent context

st contain the sane antigen, then antibodi es
lﬁﬁmﬁPg%%%%E &ITRERS Bl an neverthel ess be effective

agai nst the other (they may 'cross-react'). This
expl ai ns gg{ i nocul ation with cowpox may protect
In ordsg e wadersiand mpedully hopsthe | npmmg ﬁYStQI@ fimstipnss ¢het mq oiiltsemdmdual
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well kmivhﬂgeinnﬁﬁurﬁty\/dfg@irﬁt pafh&fas prbiidss bt dctibABfllymphocytes, which
pes. T cells do not possess or produce
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lympﬁ&gt&g ?E(;én% WQE}{[& %Ecqg Irrp o Sgyt% 8 %e%xgg e%%h%ﬁllﬁér?ﬂed B cells
and Theallamespediivein | eucocyt e antlgen (HLA)) via a

speci al i sed receptor known as TCR (T cell receptor). T
cells are thensel ves divisible into subsets which can

B cefldVigivgi thBesbiBty’ @&l{ie%lgbymftdl KRN cOlls, higflf ﬁﬁﬁl%cture antibodies.
function. The effector cells are involve

Antibodfes erst Vet impérant empamen@f offthe emml smbsncasusmn ThdSoare produced
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antigti3VWend Béing defh&@Bassatffoased sibahcE f%]cb gmséae@}kl{h@hﬁﬁﬁﬁmg system) and
cells, on the other hand, play a role in hel ping

are ugpally speriiiq iy et Bathegens Hoyveyes sfvevarprteogsns ata Yars sinbles, or at least
contatlﬂ)t}fer%gﬁ; Pg {rQHeP M%%ﬁwg @q]nlﬁlu@éé) é%an}st ?1% Lz%nﬁévepﬁgltes,e Ye effective
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res but these are | ess wel |l under st ood.

Pfoteﬁeag%%néﬁ %P%JH?P% I i dmpgfjans fa palish Babe apihadicorsesipy’ $nly a small
pom&{ ot he ahﬁg@ﬁcemb geequ%ééﬁg@geﬁ rm%%ﬁg E% far % Ig%x»ﬁgle These

In a nornal healt
poﬂwnﬂmmEstémmnmwenaln in an inactive resting' state
until an i mmune response is triggered. Wen an i nmune
response i s required,

T cells do not possess or produce antibodies. Instead, they recognise fragments (i.e. epitopes)

of the foreign antigen complexed with major histocompatibility complex (MHC) (or in the



t he | ynmphocytes becone activated, proliferate and
begin to carry out their designated functions. For
wex@mob®3o any resting T cell displaying on itsPeUGBa@e/000383

a TCR that recogni ses an epitope of the invading
pat hogen conpl exed with a MHC nol ecul e is activated,
proliferates (this being terned cl onal expansion) and

case b Gumesd) huiragl 16ddospeiandgdt &E]LAf)Oviﬁﬁtsiﬁé!&Aﬁ/se& f?écfegto? Yhown as TCR
their Pr edet gﬁsgl ned effector flUnctions require 0

(T celbppesptarhel icphm@ran thesisglaed shidsiblahinto tshibseiswiidh can have either a

' el 1.e..th t hogens and/or . .,
reguhEFP903 ol e SRSk Pyl ® T NSRENORERR AUl i ecting
the rerawedl tof tforeden @fistangess tRirexaRpR, 39Rtdkic Thies T(@TL? B effector cells

however, equivalent to the initia

sta | S, not ,
that ik s Wekitlefacrg! eallas & wald tas oihes inwistedrspeeipniguich as tumour cells.
Regul #ERNPEAILS ey il d, - pduced L
sl AP OULE S 8200 BSRIL ¥ 8K N AU AR  ecome
moreg¢ffegtivs.elQuer @l ’_duus%ﬂmgﬁa’(, hba_gﬁnrelglila’@ﬁﬂ' at @éllsta{r%ftgﬂ_ lhd}rﬁled ‘helper’ T
ability of activated resting |ynphocytes, to deliver a
cells¢ géﬁlh%rr %%%t%ﬁec%ma FERFste It eillsomerthoushs éo dibdbit immune
respoRBE Bkt AesWiakd) 1A8 vl AslleRdoRat I €ald Y8l Yarso i
b provi des ts_hé?1 | mune’ syst emoéj(\n?t @gﬁ%ﬁ)ﬁ?yﬁ S&%}éﬁy also interact with
- compopgnigiof Hiei inkate fmmbaee sysham Isoest their actiwtypry i s the
basis for all |ong-term i mmunoprophylactic drugs (e.g.
vacci nes) and remains the goal of nuch long-term
In a hormad éditiyapeividuel, dhe BB¥ ey ePRBRE iRt Mierh ¥mEa!ih S inactive
. to performtheir functions Wthin the conplex systens
Testige” s{pfe aRtihan ImmKae tesponse rekiggtrsdh Ve ansimeptmer ©ipanse is required,

i receptors are capabl e of ) )
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functesseifor exanplocassesingUCkelBgisgainy 3h iR JurfRéo TERN Bt 18 gnises an

.. .and_.gadher epce t% other cells or substrates. For
epitops QhHiednvading pathegaecomtplened witha ASHEymplsnyletifactivated, proliferates

this b el.ls.qal. -t h not only to,.

( T gﬁ%gﬁ%id glﬁ? ia-lgeﬂ Bﬁ?ﬁ)a < ot}}%oﬁe%né% §?tsp%gt %ta%ﬁg HHCRYg}e carry out

their gredeteined effattat finttieisrrequitddud to@bat tHé idvadin oREsBms.
receptors, the cells would |ack an essentiaF nmeans of
conmuni cati on and woul d be unable to act effectively

When the ifEn&@NeSsdnRE i@y i ' 8t

. .system of a%rruni@t icel ﬂf*g‘} %?g@ﬁ???n%% ag@f étrlﬁtggﬂegg&?sehave been
climipdrd) the lypebpeytentdvyrtrie corsiise sateonteagai. tThis hesting deite is not,

hpgens. present in the environnent, the
ol B R 0D s Cftr-Fot S ctistion g rssime Iymphooytes
can beaapidlyl recraifted ged indae&io Qo Rfrate/ FRRGMNEER arPiklRoM F? he same, or
1 iﬁﬂ@F cell?1 and T cell receptors, or TCRs, iIn _'Icce S. ’
closekyiyetateds pathgegy daxlaigntifiedi f f er ent possi bl e anti gen
receptors present in the body, to enable the inmmune
systemto recogni se a wide variety of invading

This glilityogfearsivhied fresting tirapltocates, RRMRLIQN Btk ¥nd Qllo% ‘{E)B&%ﬁfﬂt response
ua acC

folloicel Ls and T cell receptors in an individual. E
OLOWINE & PLFQES cBoUENter WHR 2B dnvadigepatherene pifeaiiveht proyidemdhe immune
syste@Owit® ‘H8RAbrM tihed i a B cell .having
e ? paeRont Lo PP the B0 SN ar s ToFony e hdls for
long—léﬁémhog@ml qmmﬂll yhetis dhﬁs (ceﬁl. vatbinss) m{a@ e@BSnk &}etge;an@gnl uch long-term
: ' cl.ona el.ectjon' i, theory, only a single clone nay
]n#mgéﬁg%ﬁﬁuﬁ%mW§ﬁ%€?@R%?nqesponse) or several (an
ol i gocl onal response) or many (a polyclonal response)
dependi ng on



the nunber of antigens/epitopes exhibited by the
pat hogen, and the specificity of the various sel ected
w@2@elop®3d o t hese anti gen/ epi topes. There i s aPOBEGBR007/000383
di fference between the types of antigen that can be
recognised by B cells and T cells. As far as it is
known, only the receptors on the surface of B
In ordky faRhRdy t€ peffbrg thath findBehLFithial e Gappdd:esBlenth 6ot byimal, the
recogni sing anti gens such as proteins on viruses and e,
cells ngadtodhgvg ‘TeseptpEY On dheinBirEaces. ebhasp secspipstatesapridg of ‘recoguising

i . . 1 al i sol ubl.e + .
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and adberato dthéraeflb assobstrabd. For Erenpiatin bledtes ofithe imhame system, the -

terned i nogl obul i ns (abbreviated.to l.g).. T cell . )
recept?@co@pld apéi%“ Eﬁ%%taﬁé""&?ﬂ@ﬁl%ﬁ QA o recogyise s’l@ﬁ%%ﬂ lgﬂté%ssrtp interact with
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essentzal enqane ¢l cenhnbpicitign adétward bé unabrlgde apt effedtivslytinatthe concerted

are either.self. (i.e. naturally,. .o rring.body
way o5 55 S B Do v hm o osfist

forei gnorgani snms infecting the body). Only those

derived fromforeign proteins, i.e. antigens, are

In ordawiorhel dbje toapeatifiealbireromingiand dasl witiniheavide singn oépathogdne present
in thegeglg%f?la ;gfeéri%gﬁfnr%lds g{gﬁ:ﬁgst fegrle]k)g&f %Vnégjrt@reg %Lf%dghtl}? vEriable antigen
receptt 61 BeRHRaY ek dntibydieOm® exl)s A ¢dlieretgRors] drTUCRS ifp TeXlls.

is then presented on the cell surface for binding the
T cell receptor. It should b e clear that due to the

r ' f i - 1
TS5 AL G s S TIMIS-A30RRAS ey o v e
Immunetsystgai ts tredolgaisb o ywide onamiciyebf snvadiny phthbgans. Thugfact there are

the i mune system needs to distinguish between 'self
approximptelydfl % differentiB eedls abé dhoehmepspsard in maindavidkrduFhch individual B

cl ones of, | hocytes reactin ainst. self are .
ocll b Gl £ YRS Gy S EIOrarLITE S8 578 g Dh1 Bigonan B ooll baving
the ‘beSICRMing THicEptRF QemSaritiger OF MR pathbsdnudebetdledied. This process is

has_al so been proposed that any self-reacting

termefly eimgt pelestiabul dn geeqrist anlyed rgle siese mpyarespond (2 monoclonal
pon b RSP PN ok AL BES A LA BEAEpL i on
the nuimiedr@drantifiais/cpFopdsextibited byniaeptid dgen, ARt therpsdificity of the various
al lowm ng |ynphojd tissues, such as the thynus, to
Sdec"?@lgﬂeinfsﬁo'ihﬁg‘fp‘i‘ﬂt’@ﬁ%{lepﬁoﬂ?%l | clones reacting agai nst
self fromthe pool of T |ynphocytes reacting only

agai nst non-sel f. The present inventors have now
Therd 15veesiajog alitferena eetivatil thet tiypesnefcindigess that fcas dlefrécognissé by B cells

o AN, Sl e B HELEERFE s o
antibcgf‘ﬁés? birk Sdﬁ?é’ol@ dfedi‘fﬁﬁﬂy qfec&%ﬁs%g? tahtgenk NRich MARURRESR 61& t¥ruses and

f a substance such as a peptide, which has enable '
bacterjai agidereignientactics disseliiebin bedyuiiiige dintibpdiss icatealso be produced in a

eguengce it hin |ar roteins. Jt s._ heen known for,
solab i BOEDRT e B 0, WGl BB ot a5 ST s, e
antib§ NV hrePAley Serheld Ehni@loglobllihd) exbbrevikied Sy $§)ENTodell receptors, on the

animals. The WHC nol ecul es enable T cells to recogni se

other Rpf.gleRISNISES oMY Shailt PeRddeshalen kapwa @ sk gelhispijepes. Toie fhe surface of
cells BF hel BY S THEROT 311 k¥ R&Rs Ure MdGuced by degradation of larger proteins that

are either self (i.e. naturally occurring body proteins) or non-self (i.e. derived from foreign



nol ecule, class I, class Il and class Ill. Cass | and
class H MHC nol ecul es are gl ycoproteins that are
w@e@sento3on the surface of the cell, whilst clBSEGBRI07/000383
are usually sol uble nol ecul es present inside the cell.
There are a | arge nunber of different types of MHC
nmol ecul e. For exanple in humans (where MHC is terned
organibib, infectinegn tHeehrdygyOelyathbsegderjvetl eore farefgrsproediad, i.c. antigens, are
undreds of . different alleles of the genes coding for
normaly SAREP BT B A E PRI B o JoRes Hauced, these
epitopb1 @& KGRI BNY spbdifiefypat
P pdi f%? erbgnt rsfge%:/i ggélfhs{}?sp?igﬁeiu%&g%&gg?g?%% Itﬂé)tocompaﬁblhty
complgi)f frat dgtregdime potplas is theo pradedieflom fowsh susfaceefordinding the T -
forrat RTI and for rabbit RLA. The different gene
Cenrertggg?%ns coding for ‘different MHC nol ecules in an
i ndi vi dual are usually individually naned, such as
HLA-A, HLA-C etc. in humans. The MHC nolecule is a
It showd jbejclesr thagdumie ty deermciine aefureeof the fromune resgonsj the response has

s epitopes .of the.antigens t
o s R R0k PGSR R 1RO AL Phus, e
immunesystend néealsao distingeish detwpat hetfend tiva-seHt. NGRS bBdSiroposed that
gﬁv a l ?gst one anti %,en (such as a protei nz t hat has
althou s ! JHEPRYESFEatRgasemst selbatst maduqsdr thegrraficleied before
any reBt&LER odchiAt Tﬁ%{br&ie@g ist 8rmAH %amélgﬁ%it?al?[ﬂa% Eé]lﬁ? been proposed

surface (_)f a ce and thus I nteract w
that agshsedhrdattingslynphobgedbi@ip bp tétdmed buopdmy in ANssitcHei il state. This

i_mune, response .i s de ent on the ability of the WMHC
mechatnbsm B3 Fﬁ]ij@ Qﬂﬂn%lrﬁn?{ﬁ}}g-_e%ﬁe{/ﬁfe% Hrgcqgﬁ) C%?ﬁl%%?fL i Fﬁé}@ams unclear
what #shBe Mklet WnbibrlRh P ehdeRani@h a!lgwiﬂéefyﬁlﬁh%id"ft?%s{eéf &Lty @némfr‘?ghymus, to

., .will bind to the MHC peptide conplex, en 'no i
identifydngividpel Ricell clomesreacting agempbedf oém' thepdolpf Gtlginphocytes reacting

e ne of, several .epito may be. abl e bi nd
onty AN Shag RIE OnS LR, FRRP IR e RS sy e
mechédnisimi B sE1EREOBEE disCAmieise, WECAHO NS & HBYeldlbSment of the present
"signal" must be provided for the self-reactin

inventf gyt Hawenew opfablished e arpthnd ofqupdictingdbe gmnunogenicity of
bephAGe i ndj e t lf and foreign {i.e. .
asu noI%iésyé ¢ ?aspg gtE ;?%ieeé q%tgg&\é?sn S‘Q?Oég‘bﬁﬁ‘c{r‘r%ﬁ @%ﬂ?@%&faoghoeé Timnogenic
peptidoiseqiiengesofithiaddrgeipropeipd.i des t o MHC nol ecul es has
received particular scrutiny in the i munol ogy field.
Many investigations have sought to cal cul ate or
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- e lack of them (i.e. t "sigpal" required for
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molecufeplasd N elabsil ahl @1aEOITT.OWIaBIT arfll 18RSI TRMEC %&bﬁh&rarsg%l coproteins
Margal it H. 1995. "Ranki ng potential binding pepti gs
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prescrlHARGHR cgtty TR ared] Brae e SR R Fis SEBEL mojeeute. For
examysié inhimne- (pasedVaQ of feids® HDAD hedint leuR66y8E hit@lenPiHRf 246 several
ptéggis to WHC mpl ecul es wi th hydrophobi ¢ binding ‘
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epi topes from Mycobacterium tubercul osis and H V
protei n sequences" Vaccine, 13:581-591, (1995).
w@oaketoa) K, Sidney J, Sette A, DeLisi C. 1997pCT/GBR007/000383
conpl enentary nmet hods for predicting peptides binding
maj or hi stoconpatibility conplex nolecules". J . Ml.
Biol. 267:1258-1267. Panmer EG Harty JT, Bevan M.
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Coligan JE. 1994. "Schene for ranking potential HLA-A2
bi ndi ng pepti des based on i ndependent bindi ng of
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- c tLeCell 74:.929- 937 huel er - Eurnan .
on M- Aifiete BRVTERGERS pr et o WS G pgB ] 58 wHIGTBiRas to e
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.. study of 23 conpl exes", Fold Des. 3:549-564. Sette A,
to. bingfq a1 epitosy éf thgrepis na@pitpperihat thp dMERLTWIR bing top et T therglipmp T cell
. o iCfi . 8] .
b NG iy AT EGIGh B ) PR esponse will seeur
antigens by sequence pattern analysis". Proc. Natl.
Acad.. Sci,. USA 86: 3296-3300.. Sette A Sidney J, del .
In resﬁffgr":,f i BéﬁFl?ro E\RHS&“S?HP% seyraleriopel BRY Pecableie pind to the
MHC #Bleki1d anBThendd Ybntiale Eﬁdugf 2R Hh G fegp%ﬁé@ BBSthese occasions a
_frequent HLA-A Class |I” allel es neasured by
specifigugignial amusteberptoridel for Bienwtifirgacimgalysibhodwi¢ clohnsrtonbéd deleted or
“switc%%d ﬁg,ls 822. Sette A, Vitiello A Reheraian B, Fow er
, yersina R, Kast WM Melief CIM Gseroff C, Yuan
L, Ruppert J, et al. 1994b. "The rel ationship between
class. | binding affinity and i nmunogenicity of

Sinoe,ng;t Bdigatad %kyatvg,t bath self ang] foreagn (lepawn:self) peptidesaian bind to MHC
: - . . ' 2002) . " St t ur.al .
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in the iBBrh3BgHifistdri My hvedipations habk Beught tdedeliateg a8 piedlet the strength
. Tuereci O Sabin U Braxenthal er Gal lazzi F, Protti
of binjsg befwieg s5riria MHCHpatheulanly Hipdgnd Fdhiwpes sngrpeptide sequences, to
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discrimiatipe bstweeha¢lf il foregiyn AxamblessE Tads6 inclikde fHuftdlowihg:
Kam kawaji, A Kinura, Y. Date, CJ. Savoie, H.
Nakashi ma, E. Furuichi, S. Kuhara, and T. Sasazuki,
AltuviaDvf Senenees, ivai Bl asos! Reldnd 8pichda HRBRE! Kok
anong HLA- A2 _subtﬁoes_. . Im’rul}}gg?.: 155: 47 9&3?57‘2%8 fo MHC
molecplpy b5y 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 hydrophobic binding pockets™.
Hum. Immunol. 58:1-11. T



T. Tana, N. Kam kawaji, CJ.Savoie, T. Sudo, Y.
Ki noshita, T. Sasazuki, "A HLA binding notif-aided
w@epuiogm3epi t ope |ibrary: A novel |ibrary desipor/iGerzoo7/000383
the screening of HLA-DR4- restricted antigenic
pepti des recogni zed by CD4+ T cells.” J. Human Cenet.,
43:14-21 (1998). K Falk, et al. "Allele-specific
G.E. MMibtes C.evRaRssEARY J.ae Beeadkyd 208, pel Groeeptivieaoed] Ut @6l epitope
from MHC nol ecul es”, Nature, Vol. 351,_290-297_(199{2. .
prediqtiom 3lgerithmstbaggd on ME:-bindingraodsd ceaparisenef pradidted and published

- a of .chaj n" [ 3, .
epitofi By O OgGaARE e LS pVUbK Sy Mot Vacoine,
13:58%a8Q1r, €,99%ml . 360, - 300- 301, (1992). Hwai-Chen Guo et

al. , "Different length peptides bind to HLA- AWG8

simlarly at their ends but bulge out in the mddle",
Gl P o B 19085 e o PR} nfhods for prodicting
peptidesi indieg irchjerdiiddd ceahptatibiliecarhplss molddlesrgl Bl Riol. 267:1258-1267.

HLA-A2.1 with high affinity and in different

conformations”, J. Inmunol., 152, 2874-2881, (1994).
PamdPEE; HWUT?B@% MTOWYRS Bedidibh BT LloRkRh! d&s PR Lrestricted

~tothe class I MHC nol ecule HLA-A2. 1 by nass

epitoppetbistsiigmpgrocytsgenesc \ative (199 D553 83514835263, (1992).

Generally, the prior art attenpts to predict the

i mrunogeni city of particul ar peptides by cal cul ating

ParkérheC sBedmagikhMal Coiigai TR 1094 weekbrhd ik rafid St RUHEAC A2 binding
known bi nding environnent of a particul ar

IVHC
peptidesy dasedeon TRdepsnd@t hinding iof omdisidual reptide side-chainskel ! Immunol.
152:1d3_ie MAC nol ecul e that is adapted to accept a
peptide of a certain length (such as 7-15 am no
acids). The structure of the pocket may already be

known om preyiqus X-ray_crystallographic studies. ) )
Rama‘lﬁﬁl%eesé{}e ?&Fﬂe ﬁaﬁt%n%‘&wc%l B MR chele 4nd. pentdegotifs: First
listin@P A3 fetRL 491178 g for atom ¢ and nol ecul ar

I'nteraction. Alternatively, the prior art nmay attenpt
"score' the binding strength of a peptide based

to
tif i.St.i ' ' h .
RupfBPT; Sak T FeiS o RS oGRSt baEnseda 8 fPa . (Psgminent role of
secoft8y bhcPBBrdsitiugs RERpHACLRAMS 16 B iAiAn . 1 SBHMese CR1l 78:929-937.

proline present at position 3 in an 8-am no acid
peptide binding to a particular known HLA nol ecul e.

> epet with |imted .
seinGERELRIAY of 1958 RORRARTD 8 P iRl P oo pgciction of
MHG ofpsoMenind peptiddieAahdyertheombRaed T 8RS 589564,

under standi ng of how T cells reacting agai nst
sel f -substances such as self-proteins are identified
SettdPAl @, thg igrl:Bath O al l et
ctefhy Bt 8 0BPLe T STHOFL CogBLORIMAR €] LRDL, DXL, Groy . 1989
“Prefiatien lpéenajablhiste@nipdehilitf yospesi bindirgnmaghagesti protein antigens by
epti de sequenges that ovi de protection agai nst
Sequg‘}fgcﬂag?@ aﬁgﬁ’ﬁ’ég ﬁe?-?\%ﬁhlﬁﬁgcaé@‘bég‘éaﬁéé@%es to
t hese pat hogens, using the identified sequences. In

the case of the present
Sette A, Sidney J, del Guercio MF, Southwood S, Ruppert J, Dahlberg 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.



i nvention, the inventors have devel oped pepti des
useful in influenza vaccines eliciting a T cel
WO e®pon®e0 Previ ously, influenza vacci nes haveP@EeB2007/000383
devel oped by identifying an existing influenza virus
strain and then producing a vaccine specific to that
virus. Cenerally, the vaccines have been based upon a
SetteB\,Cettibllf ANRichosith B G5RABSE, Niskesidd R | ROFWREMEief CTM, Oseroff C,
reactive with the surface antigens (i.e. Hemagglutinin
Yuang kg Rupnerari §F ¢hs@P4bf “Thee relgianishipchatweenu elassa I \hindisg affinity and

. i 0: ' - Whj it been de oped pi cal
R e S S e B

variabl e fromone influenza virus strain to the next,

sijpce nutation of the virus to produce a new virus
Stefa{lﬁ%‘?nt)‘éwg%%%)i i alhastspf dmgruge gemieity Theansplant Immunology 10
133-¢gisequence of this is that conventional influenza

vacci nes generally protect only agai nst one specific

virus strain, and will not protect against a new

strain that results f.rom tatio Thus, a new )
st Monp &, FHGE ARtk Fof Berioh S HeBraaemGAler M figllazsi F,
ProttS MR Slnighfles & ERMnR-AD11850 Wrtidhel o cﬁ%s&@lg%c%f‘fc %&ha%romiscuous
there is a period of tine between energence of the new
HLAyligand datpbgises using IoMSdemignmraysodndt vistuelaBiEiAn elassl U0F inmgyices”. Nat.
. | gh, 4. LS no protection avail abl e agai nst the
Blo’[e%@sﬁ‘sght%ﬁg' virus is particularly harnful, this can

|l ead to many mllions of deaths, as occurred in the
mpj or influenza pandem cs of the last century. It has

T. Syfloe IN-idnaikawaii. SoRdmurand thate. €yt Savenie,d.TNEKashios yi. d8iruichi, S.

y [ P r i.nfd uenza virus .
Kuhag?’r gﬁl? g%ent’ s% ugl?eélg sﬁgrggftlgl %\%}1‘%‘5§ a?e‘igp%ﬁttder LD5HRLes among
HLARA2 kubrtgpes. e fmbemdi. 1 66t 4T4a-o180; d9os)l ti pl e epi t opes.
It has been suggested that there is a dom nant
response to the HLA-A2 restricted M| 58-66 epitope.
T. chy, ' i AL 0 ; oo Jn . dRn; o
"800 SRt S YRGB P Finfyies T, YadePlne AL binding
motifSeided padifle PBOpe HbraB: Melovylalitnhsy disighl fod theVidredning MM A-DR4-

2002, A212-21:...C. G anfrani al _Hum .| omunol, Nay
restriSd nES B SO gRy *oR Ao R AT ) €95, sk, Uodtin, 4311421
(1998999, 7578-83. There has recently al so been

investigation into specific imunogeni c peptides that

m ght be useful in devel oping an influenza vaccine

I Gl L1 T cell r onse. .Jypically, such work ha
K. il & bl SRR B TR G YD sihruting Y RELEP S uted from
MHG niblacelez’g Nagw) Vi6ls 358.290-397 (19@mnsgeni ¢ nice. The
tested peptides tend to be short sequences that m ght
be reactive to one MHC (or HLA) type, and are taken

8 j o1 ' r ai Far le, .in
T 8 PRk iR SR pob IS Bl P B Ry Nature,
Vol. #1,d023A0E, (M9958- 66 peptide in HLA Tg mice expressjng
HLA- A2, -B7 or -B27. The results show that the peptide
is an influenza epitope recognised by transgenic mce

P. Paghddh eSRhd tidefind e NORCE! 1 _ 041, ber
2005, 45-52. e MAC ’eltmglfe’éie’égkmmsé%yand NP

44-52 influenza A peptides as epitopes recognised in
- A010 HLA- A* 0201 i ndi vj dyal | [
Hwa -miichlﬁg}ggi ,e;‘ ﬂ@? ﬁ?l%fﬁ% ,lenf%bpéfglgl?y I % E{LA—&W% similarly at their ends

but bulge out in the middle”, Nature, Vol. 360, 364-367, (1992).




Cheuk et al disclose NP 383-391 influenza A peptide as
an epitope recognised in HLA-B27/ H2 cl ass |-deficient
Wor@e/ 091030 ng epi t ope prediction prograns, the BUL/BBRE7/000383
identified three nore B27 restricted influenza A
epi topes, BP-2 702-710, PB-1 571-579 andPB-2 368- 376.
In J. Immunol., Feb 2004, 2453-60, A.C. Boon et al
Y. Chehi &(ztlo‘ﬁ‘&ﬂmuﬁmprﬁéksedlp@p@d?esw tHa@ gy ariib ekl residues bind to the
nts_of tHE,H A-B*3501-restricted epitope in NP
class ﬁ\ﬁf{%@@o leepleyHLA nmf eugh affipilyand Jnohtferent gonfpgmations”, J.
Immuﬂ—élOJl%E 748384 Gobpse-the HLA-A3-restricted 9-mer
DVFAGK ‘whi ch' i's ‘capabl e of "induci ng specific CTL
react|V| ty. HLA-A2 restricted influenza A virus matrix
eptide @ LGFVET | so, di sc
. 7. §fift g of “Shgoisniarionorpedsiss baing b slesel MEC istasplerLA-A2 1
by mags g;péaﬂraﬁe@( lkieh&S Vol czssdmﬁtime i@epj ved from the

luenza virus strain Al PR 8/ 34 pol yherase protein
PB I, correspond| ng to am no acid residues 349- 357

ril 2001 4627- 33,
Gene L P bty R s B SRy 2 s e by
caloulfitir@hie Rfrbr@h 28 bl t#6h PhOP&Ide BB khe BRFWHEBRAME AGironment
to, amno acid residues 703-711 and a m not ope

of a paytigplagMAiy) mplespiepplize b@ﬂmyemnmmg%/ paket4n the MHC
molec SRR L GRLLOREDHEIA PR ARTIALE 10 oo i

The sNE’ctﬁ%eBﬂrﬁ: pchkB‘ahiaw, altdad P hé4Gdm Gosc bmi'ﬁﬁlstmaﬁ stallograp}uc
tudi \;[gng - 350, .and NP, 380-393. Further stu
studicfy I8 HEkRet ﬁ%&y %F%}C?lﬁf&%f{lﬁﬂa%é&ﬂ ¥ WinEcanpreRiaie algorithms for

atomié %Ji %ﬁ&l@cﬂﬁdﬁlterfa&foﬁ h@térﬂé{ﬁré% 9Ad ?&gg% %§ 6%%%%%% N Gore” the

-

i n humans hi | nmunol
bindingt stmlglhamfea thmdv basad upbe nthoifs ranting nd Itheemdé; ephtae @emcular

cpgni sed b A21retr|cted cyto oXi C
amine] SRR ST T ppes e e Af £ i g o @ prolne
presert@t posktidi pirﬁatrﬂ&lmﬁﬂ\& Acid P&gHde BenBRY {OPRrtifhr hdwn HL molecule.
i mmunodoni nant in human L responses Furt her stu

Generplly %h@lssam@@hneh@eb@@m&dm@d swpcdng. EJ. Ber nhard et aI
(J. Exp. Med., Sep 1998, 1157-62) and E. Cheuk et al
(J. Inmunol ., " Nov 2002, 5571-80). However, although

The prsentrinepidro peleralist theehavetitihr&ebdaron s M&Jv)é théHR1RE fldASa better
et,. bee satisfactory for forgn n]g_ t he basis of an
[5Fie-S

under%fc Jamg ok icgls rpasting SAgas @bst:g;c@s steh g self-proteins are
identiAGH] ﬂ}%r ROT Grelih %ﬂnﬂ%aﬂoﬂg ko' %ﬁf%tl&tx) | |SH§PC écfgga‘fl anergy).

Mor eover, vacci nes based upon these S|ngle

Accordingly, i thet ygnteer dave Emenvalﬂe o0 idenfifotspedifio ﬂmnrﬂﬁhdg@mc peptide
be s em%lc for. a g%rtlcul ar. HLA, ki n% t hem

seauenigs AP PTVG DN Do Gop et (BFFIBF RHosReid hive developed
vaccirReny! ﬁ‘l%éeoﬁath %‘ébé uding! @e! 1ﬁérﬁﬁﬁ¥d q@%‘[%@o?% EP;E %Fﬁ%\/‘@f the present

vacci nes, r relying on
mV@nﬁl% E@%Q’é’ entgrq haite developod Ipyptpﬂeetlseﬁﬂ any an fhenza makies teliciging a T
cdln% &ﬁg strain, and do not provide protection against
ssibl e future strains that m ght develop. Wth the
enmergence of the hirghly dangerous H5N1 strain in the
avj an popul ation, the need for a vaccine in advance of
Previohslyn#Hlusazrdencr iephasdoamp dﬁve@mdﬂweq@éﬁwngmn gKisting tifluenza virus

™ re. ac ut
s 808 S T LSEIR R B BB DL s e b
based npspa isedl (aniybdiy) rdsponse, the antibody bemg reactive with the surface antigens

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



effective in large sections of the population.
Accordingly, it is an aimof the present invention to
W@ loveotobe probl ens associated with the known PCT/GB2@Ni00383
as set out above. It is a further aimof the present
invention to provide a pol ypeptide that is capabl e of
eliciting a CTL i mune response in vertebrates agai nst
has b&npidveRipbd.y Tfpidallly] HRNG@F268 padtbiss ABEpBikinktha aBtitdnd! drk Wariable
of i ndim\llji duallq,fsp eﬂﬂgjr essi ng _dips?‘ eri _nngBHng_( HLAs).gé It is
from operipfygrer VERHPHHR t e meds sifee myation;iodthe Grysrte praficya new virus -
. . h iy ¢ _ '
tends e e Yol ik O oKD 1E s M Oy entionat ifluenze
vaccings @bssrilhyoprosgabnlytagaing one 8pédific Ofrud stfdin@nd avill nbBprotect against a
and/qQr is ?ffective in a plurality of individuals .
new sgRp} et reRylteifFome A Aytatons Thisag) nevAYReHES Ay Fepuirehdor protection
-, . i )
S QY iy A BRI Al s o porod of
time heteweoy emorgencse ofitecesy Navs straial ahd dstelGBfett arfithe gyecine, during

.owth.any of, SEQ ID.1-6, ar _conptise WO . Or .nor e
which bt S8 rRelsPig: 3viAb R reQorce Biruior b he g ah 6 Brtoperty hamful,
this cAh@léhd @ Rbny 8AFonS 8P AAHEIDAQWENEA b e $HoSRAUERSSDaRdemics of the

any of SEQ ID 1-6 that has the sane | ength as the ‘
last cqapiyope: SEQ | D | DLEALMEWLKTRPI LSPLTKG LGFVFTLTVP SEQ

D 2 LLYCLMVMYLNPGNYSMQVKLGTLCALCEKQASHS SEQ I D 3

DLl FLARSALI LRGSVAHKSC SEQ | D 4 PA ADI EDLTLLARSMMWRP

It hasSelQnl IR0l Edr XSTASE HREAMMIETSM: ST Mifabds s GR: Vil @n i
PA LHLI LW LDRLFFKCGYRLE wherein, the pdgll%%/speatﬁ?d@é 1i S o fmne

TeSPORSEioNBERARE Vil SYaRt eficaet Ex@ipedayngh gra CTL response in
hma{@hg{agg%;%ﬁgéc't&i {d&%ds‘:ﬁﬂﬂgﬁ% gﬁ%{%ﬂe@% a Ih?% Beerf ‘é@g&g Hd! there is a

ptide 1's not e I nrluenza
domimanbtreponse Thtiss HLAeApaksipapd iMé I8s6®agtdpeatSush ytudies include A.C.:

ST L SptnBLE, o TR T, B 0 e
236-4DUE. %ﬂgﬁﬁé_ishé\éﬁ IMPLE). TN d@0 491(;@-2 PaC! Giah &AW SPHLM. Tmmunol.,

total. pol ypeptide rnust als € I munogenic I1n a
May 2080t 435%-52;endpfasssimgt . Md@widi, Aui. i OB TENT8)83al | el e.

An i nmunogeni ¢ pol ypeptide is understood in the

present context to nmean a polypeptide that elicits an

Therel HIRLIBENTLS SR eRN Hifvedti ¥ioh G0 E6ifi8 WahAS gdic ﬁéﬁiﬂie@ fhalt Pnight be
a vertebrate MHC and causing it to react with a
usefulcips dgvslepingran mfluenzpnysiseies hicitioae Feehaesppose. Typically, such work

: 1 NLAG, ept.i. esses . N
s B B R BT B R B, BOERERGRS 5. vensgic mic.
The tédtepeptided fead po &6 8hdrt batvemics Alat inSightobe tehbfivietd dn@ MHCH(or HLA)

mséhods, and the skilled person may sel ect any known _
type, aRd Hed tHksR faunet ApsTifify thintsaen Fiediny Fora exagenle.r iadVagsdne, 2005,

523 l_thV\bnN!? Hg r%gcrzrlgc?gcqgsg Stléégfglg nglé?/t?gg ﬁééld%-g@iﬁeﬁﬁieQH SrICOTR 3L B%hressing
HLA-A2, -B7 or —-B27. The results show that the peptide is an influenza epitope recognised
by transgenic mice expressing HLA-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 er 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

10



that react with one or nore WMHCs and so elicit a broad
CTL response. The response may be in a single
wo p@7odp@e@l or nmay be in at | east two differenPCT/GB2007/000383

i ndi vidual s (and the individuals may be of the sane

species or different species). Thus, the pol ypeptide

may conprise at |east two different 7 or nore residue
PB-2 ®¥-3 AP Jemehued]., 'MabCluoung4s8-60)ad. byBuonvardzesh@mse human CTL

response to a di fferent sub ect. An epitope in th
ClOHeS@@mlﬁﬁthTGfamrﬁbVWé§EQﬁt ¢ HLé’an“%?Plr@S‘alCEi‘érqPﬂBPe in NP 418-426. In

J. Irm@tg:roﬁg Pt dﬁﬁ\'\_{%b@ 413@28{)2%%1%{ gz{ albdlﬁffli(')srégtgF A -A3-restricted 9-mer

y eliciting

RLED?VFA@KUWBlch 65 Rapsits of lmdhcﬁfg mecﬁ'ﬂu@Thgrehdftﬁnnyl—GiéyAl A@pestncted :
lex to react. with a
influe n.g

BT TR RO AT A G GGt izgh July 2001,

t:
174950, 0ok 28l Ly EYRDA TR LRy o
virus tshﬁnsmmeﬂ4ppolgmaramypre‘eireé’8 hnyorkespomding tth o@inmoramd residues

495871 RBPER GRMIS e Tcnreheo PR D61 s &by el igentisy n

1mmu£$?etmct h eﬁf?l‘%ve SKBAUEPCES) CHORI | SfluenA Uphalyhdeyasef fedlein PB-1,
epit mhlc may afford protecti on agai nst
correspnﬁdhug g amfrsr acd \nmkiales éhOBéf'tlﬂf aofl amimeiopa(ISELMVAYM) from PB-2

ptyoB R LB 0 ARl LTSO8 A8 200 Y6837, i

the SSREGICESILROGSVIAANE, faRundisbhapitdpee ScﬁtﬁpnémngPecafDémes Finally,
| are remarkably conserved across all known influenza

US 6,403 @W%ﬁﬁhg’\’o (d Lpétapest h@s@%ﬁ&um]@g 38P8%ery
unlikely to be significantly altered in new strains
resulting fromnutation of existing strains.

Furth&cstodids hg¥eyshowhethepditafesn wahdgenictrhies eroddel e nckable hmidel for the

i rovide protection ,are highly |ikely to, be t_..n

mvesggﬁiwamg”éﬁﬂf FFSRONSS Héﬁv%%rrsaulﬂﬁn EpEEol Ak 1 590 G0205 o8- Man ef

al ha¥8', H%ﬁ%h’rﬁotﬁg fdobindd? eiﬁﬁuén%g'j@ RBitof R EGUEAL by HE[Q-@@l-restncted
epi topes provide excellent opportunity not only f

cytotquioVli Hinmghopytes doim &H-Aegel. h Sensgenistnicg Wwas thgenataix protem 1 M-1)
ai ns ésuch as the H5N1.s

peptid E5iabGy BB g A REEAR i B S oRP RS nd gl s in s
area @av@ﬁe%ﬁ endukdd & EHS Bﬂenﬂﬁ?a CAYT SRR e@aSE y9ég qms7 62) and E.

human to human and formthe basis of a pandenic)

Cheulies el(d semutsdy Novt@2sEleies have been identi fi ed

after analysis of all known influenza virus strain

sequences across all species. The sequences are thus
How&@RS eRisdifshSeiiien epiopay Rhapdederd saididihexehdvely anahy dias.yet been

Despite being consensus sequences, Ee sequence
satls@@tﬁ’éy @ai@@l% ihedasisrif 28,iafegnga paccnstt g@%éfeﬂfi@gtqcﬂng against
moresfﬁgf‘f %1@ SusIOP iR AEDER, VM diovet, BlcBes P&%%dttﬁ)ohhtﬁese single

€ conservation in the sequénces across al

epltopesr Lares if thayt wespeacipgsyide emeopsénsos, segldehkey, beevpzewmc for a

paﬂigﬂ%nﬁﬂs“ Lgng%iipg f o g’égealjn@nlar %Ecgoe%tbqﬂ g%’ % ﬂ,ﬁwn popuria'aon

smal | er epitopes (8-ners, 9-ners, 10-ners etc.) for
whi ch there are no dlfferences fron1natura| sequences.
ThusTIaeSIgtmé‘waltcmnbm Nsthsbum@nwe@lw, avhatbel gelyingsog enBedell or T-cell

f h
rGSporpgi: ﬁ?g ategqt | \églélgpf)rtggep gébfgfung Sarge%g%{lge VVS angftfaaérbe%ndt I'Cll not provide -

proteséhf)ﬁ QlzaidB Yossltl@mithne §iv0M fat uiight @PeIPPEeWitH thenbrhérgbtee of the
rent to

a
highly (f angerous H5N1 strain in the avian population, the need for a vaccine in advance of a

11



the skilled person that the invention extends not only
to the consensus sequences and their epitopes, but
W@bk®a/ 0034 he correspondi ng actual sequences i NPEMEB2007/000383
i nfluenza virus strains. Thus, sequences with sone
honol ogy to the consensus sequences are also within
the scope of the invention. Such honol ogy all ows
humanspdigibinidibased wwbn & ibsejenpingiatiof dfthd FEEIN INGrA2€ hd$ bedbrue more
an 8-ner epitope (62.5% honology) or.in a 9-mer
acute. PJorpgyer, gacoines r?é?edémm&ﬁewnmep%esmhéft@gr%sell Fraponses may not be
cffeotiPDIF1atA3Boridhs BYBE BRBRLbA I Ons are Tdentifiabie in a
sequence of the invention corresponding to the full
sequences of SEQID 1-6 (66.6% honol ogy for a 30-ner).
uch substitutions are preferably conserv {ive

Accordfiglyy IR GHE GEnT PrracnbiRYFrRAB i Sl dis prabless aseqséaied with the

knowr 18ty b8 58 A bBAL T o AVEBE LB of ﬁ{eﬁﬂ@?enﬁ EXWQPE&‘F to provide a-
consensus sequence to_the correspondi ng natura

polypeptide dmteis , caphide of tedicitingemtGTdn imksine pesponskesn Aertebrates against a

.pol tide . having,no nore.than_1Q0 .am. no acids, .whi.ch
plurati§Ep BB B PRiBon il St Cudin Betoar bty MICs
(HLAhet i&al thanbmEmaTiOp REdng iRt St RSpre¥ida An iifdeHeN ¥ cine using the

virus protein, or conprises two Or nore epitopes
polypapiide i the dipvensioaci Beeferpblyothe Yacoine ds siepaldned plefectien against a

: oMM i,00. aci-d residues of an.inf.l.yenza .
plurah@?/ ° Egﬁ%{lo Zl% i grg{%aﬂr%e%{la/ueés %%?C‘P%golp 4 a{‘)‘iyo? b f’ﬁimﬂu{ls CXprossing
differiqpMVEi@s @bl s rom an i nfl uenza A strain) residues

124-158 of an M protein (preferably froman influenza

B strain)resi dues 255-275 of an NP protein (preferably

: i . ' i - 326 R .
Ao 9,0 YLV AR R0 OBETAe A Ao v
acids, mégéhd pelyp§ahle4@Bnpoies ofRBbr prood stquen@siduizg 8e&b 60%0 Bomology

it o REQLEL AL Ly L L VRepIL LS, LITAO0ENT € L e
each epRAP BawihdvhiOkast! 409l Eom%gy%ﬁ{ E'Sﬁ‘o—%%ﬁleﬂég %ﬁ;&gﬁ 6%@82]) 1-6 that

not a conplete influenza virus pro n. T equen

has thyspmirelenglly as dfeesnifepe:t o in the present invention is
defined according to well-recogni sed principles. Thus,
t he nunbering begins at 1 fromthe recognised

SEQ IDrians| BUER MBWILIEGIR PILSPO ARG AFSFTLTVP S corr esponds

to a Methioni ng@?l\/p, for the segnent of the Influenza
SEQ Iehonelb&LAGY Moy LNRENY Q] TLEASLERQASHSOt her

SEdes,Dt@]ggﬁFl $ s Gevianggspect of the Methionine

shown as't rst amno acid in the protein sequence
SEQ IDf4 i nt BGEADIERLTEEARSMIVU®RPned by the databases in

L I TN o

SEQ IBesscr | HG@LH@IWED%FF??\ACMPW of exanple only with

reference to the f ng Figures, in which:

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.

Thus, the polypeptide is one that may comprise the whole of (or may comprise at least two 7

or more residue parts of) any of the above sequences, but cannot have more than 100 amino
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Figure TAto |IF show IFN- g production by primary
spl enocyte cultures of FLU v and NRP vacci nated m ce
watiomobmsed with Con A (10 ng/m), sol ubl e LyspeysB2¢5/000383
ng/ M), purified soluble polypeptides (Pl (Figure IA),
P2 (Figure IB), P3 (Figure 1C), P4 (Figure ID), P5
(Figure IE) and P6 (Figure IF); 5 ng/m) and
acid residiesnit witeld The poTipypideinngt ikt tehieanuddREaiE if d wertthiamrexpressing
l]ls tr nsfected wi th either Lysozyne P, P2, P3,
an MES] (R4 uﬁ@ﬂ@)c%}ed./%@w@u?ﬁ@n&rm IgReptide essrdenuapdip the present
t ti
°°nte’§§@?8%a% %PP@K%@%@%%%@% bR FE g RrlephE) slh s by
bindingitb facregnbriate Mbit svelerausing ifl tewredot wfithpr gdetoxicdhcélhlymphocyte. One

e t.o. the en.considered m nus the |FN .
methof); 5 RS g CU B e B GIPRLS OOt o W B an i€ b out in
Experf@édt @ SRORW PRweobd tHer Rarhembyasdio ik Rot HSAZY Msuch methods, and the

Background | evel s” of "Lysozyne medi ated production of

skilledyperpergmane seedt any kutwb sthadt foydsiernBniag iBnpgogdnicifyors desired.
antigen in Tl 316 43 pg/m, and for antigen in Jurkat
19 6 pg/n;Figure 2 shows | FN- producti on by

As mdpitiof®d ¥bR) o8 POYipepteds tbly BS of cdhy C%héin ﬁﬁb 7 URﬁ’lore residue epitopes
vacci nhated mce stinulated wth m),

that rege| Witk ene PEBRIRMHGS FRg i thlt gdrpad GELgeﬁp@msee Fhd gesponse may be
P
i HELARBINAAPBHEP L Al Ryl o Pyl Bt may

be of thessambcsbedes]@ﬂl(ﬁéreﬁﬂ s@eoi&sbrrﬁhus; ehd polgpépde mayf @edede at least two
i nfl uenz strains | edoni.a/ 20/ 99,

differg YRS 3T G1° SBRS AL BTG gylnesiu%ﬂrYanm@@ﬁ @desponse to a
dlfferéﬂttsﬁbjéé’ts%i/%to%@?ga | ek Lot BE PJS% Joven 1@{??5‘35 B‘F gr 4 4 Polypeptide

e 1 bel ow enocyte to'in trans ected
whichcis| ¢apeblei @f bindibg: tb)g vieFthratg Ml i bi vantebmte, guefesbhit eliciting an

as the differential betwe he. | evel roductlon
immug gospfnst: PisH R er DE S ST Bt srmge: Fearcn g CL. one
methdal @&U&&thlﬂnfge%@ﬂﬁ&e al Qolﬁpéﬂi‘iﬂé BObUBbRaiky SBZ Eﬁ?op@rlst 2 out in
corresponding cell transfected with Lysozyne;

Expefﬁa@%glrbﬁ!m | §r dte pipsroy ynventienisaoed ied tusidhanetbéds, and the

sited kst 8 S8 38 BAOSE0 2 b REHE) s i o
contalﬁQanGplp@eUhS deafrdd.Fi gur es 3A and 3B show survival of

animals followng a lethal challenge with Influenza
Al PR/ 8/ 34; animals were inmuni sed subcutaneously with

T e e e
epltopﬁs,r\uhlch Bixelly ﬂfbrqbﬁ)wtmronckgsm)st mﬁd&rza Efﬂrﬂ@ﬁzﬁdbewmty afvei@bsites in a
ool eI PRES booBiLebe e ol Ly iR 100
sequeﬁéﬁsnﬂr&s' 4l Ilbegleg Baie hevd Mﬁltﬁﬁte@le sBE&ﬁQ@ 5&%11%_?18%{%)! remarkably

an trre evant rat sera on
Conseavrendowr@malé anewnt imdudarievipis strmhsan a”ssabucdh ghdsenspquences are very

.ndicate the date animals we
unikt) 0 Bt stelicth B Pite 1 i Sheging BultReii) st Glpmisting steains.
Accoﬂﬁﬁglj’/,l the éyi'n@«i&\d SvithiPiHERE baqueRi¥h ithd 980 AlEpRkeclBA Bre highly likely to
(preferab two or nore) ‘epitopes. These epi topes are

be Prwléﬁ‘ ia ruaﬁh%ﬂg‘?d E¥M Ingysive s, siger mutpsion yoes motinermally occur in these
regwﬂsy n@@l?s%}iﬁ&ﬂy, these epitopes provide excellent opportunity not only for providing

protection against existing influenza strains (such as the HSN1 strain of “bird flu’), but also
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(CTL) epitopes. Cenerally the polypeptide is
i mmunogeni ¢ to an influenza virus strain, and
wee@iesmbd y to a plurality of influenza virus BCT/@Ba®7/000383
In the present context, a pol ypeptide inmunogenic to
an influenza virus strain is understood to nean a
pol ypeptide that is part of an influenza virus protein
rote idaatst ad &l i $ROME
D e E L RO o AT Tt Buld pess
casilyemduniagrio Yumen aichfary thibadieof apandeypdpt | de possesses -
such i mrunogenicity is set out in Experinent 1 bel ow
However, the present invention is not limted to such
As disaisbabishovantle klificndds| a6l boer ideni gya ke heaYsi@BY alk R influenza
. method for determ ning immunogenicity, as desired.In
virust f{gi SedueRees] pRFesit Albrfpedithe JdPysrapencge acoitiisi sensensye sequences
q € ..d | ve, Typically, ,two
dovelBpe o B HRE Sa s BRGHe B AR Gl Bhfigiosd b Rewemces in

someprasseedrrdsporich exqoty tp epturdleseqidncee &l k6de of Hi® XBwn SHlRnza virus
epitopes, are present, the greater the breadth of

straingy Giuedp ithmregr DFFIV R 12 Tho pravanges aeops #llivinses in all species,

N ok ! Paet e i ; o
B e e

numbjen wé mesidies,nand thhis comtempmarsesmalter @pitomeseSfmers,h@imers, 10-mers etc.)

equences th are n epitopes, if desired. Typically
o e O e Houf B 2B St Bt Sannce
as a Whé1d Sl Wn@li $nany RERELHREPHOPELHABY thEsPhd éﬁa‘&lﬁqlamr'jﬂ epitopes, as

bet ween two or nore of the Sequences (the epitopes
well yeaffactive epitipey tat differraylytstgletiyt framemhtural epitepes: Ibwilhbe apparent to

e 508 g R TRy RN L s
epitopesl, Penio wethe po@ssboRdng Bathallsbguddety RER/ ﬂi‘ﬁlhéi‘rt%ﬁ W) &kBns. Thus,
e

does not become too large, interfering wt he
SeqUEBCES WHD £PM6hogtolegyetodhe CoprsasisFeqirncoeealiioavihis the scope of the

iG] BIPEEHBETRIC AL 41 1 gigageits o

8-mef Bpilgpet (68.54 hoinelogs quizne Osmar, € Opher, oF ablnyer apetopé. TE Greferred
froman,influenza protein (preferably from an _
that ho,PorEnan A0S Fich; FPStithens iveldselifalipiin e ssaience of the invention

corre {200USe trell I6ehLs%of glﬂg]ﬂf) yrg Kﬁ6%%fﬁc&§§% & £30-mer). Such
preferably one or nore froman I uenza rotein
substytpiiesfse peeb pyeférablyn eonservitive rambstBuisdrsaiin)linewivith khewn substitution
Schelggslypeptide is honol ogous to SEQ ID 3, the further
séquences are preferably one or nore froman influenza
NP protein (preferably froman influenza A strain),
.when the polypeptide is honologous to SEQ ID 4, the
Having, iy meyd thaighe feestion extpndstiema e/ comsensus sequencef todhe eoresponding

LN otein. (prefera froman.infl.uenza B
U8 D BB Bl St B B 10
aming actdhewhich thoéypepidrlesagseaiofe BE &6 3BuEn ORI PnedBY She following
fr o’.g]ﬁan i nfluenza PBl protein, and when the

aming geid sesiduey o AR IHREBE LGP lEINSBCEQIIpEses tWeof tRotdwpitopes having 7
: r re Y, r m_an. i nfl.uenza
onin USSR ol ELRBRGPR 85 DS LAT Ao Y88 or e

_ protein. In the p S
infludnge tvires peégjuences from the above-mentioned proteins
are ones wthin the foll ow ng consensus sequences, or

ones having at |east 60% honol ogy
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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with a sequence wthin the follow ng consensus

sequences: M Influenza A Consensus-SEQ ID 7 .
wO/Bloz/EGEN YVLSI VPSGPLKAEI AQRLEDVFAGKNT DL EAL MEVRKITRBR 10800383

LTKG

| LGFVFTLTWSERGLQRRI N VQNAL NGNGDPNNVDKAVKL YRKLKREI TFHGAK

El

reSIduWLAWw%\@ﬁE«MW%&%%WATT

resicug S ST T RN eSS PNy Ascreciulionim
residud 340 ENLLH Y%B%{}%{QMRFK M Influenza B

Consensus- SEQ | D ’
residupSi-GDTI AYLSHTHERGEGKAEL AEKL HOWFGGKEFDL DSALEW KNKRCLTD

| K _

ALI GASI CFLKPKDQERKRRFI TEPLSGMGT TATKKKGLI LAERKMRRCVSFHE
wheref-Ekife o tide is immunogenic in a vertebrate

EGHESSAL L VBV L PR AN R T AR RIS RIS AR s &y maor
histocgmpatibility complex (MHC) allele, and wherein the polypeptide is not a complete

AMNTAKT MNGMEKGEDVQKLAEEL QSNI GVLRSLGASCKNGEG

mﬂ“‘*‘%@@’ﬁ% SMENSALVKKYL NP I 'nfluenza A Consensus- SEQ

ID9

MAS KRSYEQVETDGDR(E\IATEI RASVGKM DG GRFYI QVCTELKLSDYEG
The sgﬂqe(gc;:ar numbering referred to in the present mventlon 1s defined accordmg to

well-rgﬂ%@%@{%{&%@%‘ﬁ&“%éﬁﬁﬁﬁéﬁ@@fgﬁé FiYeDr%é\cg\gNrﬁsed translatmn
1mt1atllﬁﬁl RIIONRAAGGEDATAGH TosHBAIAHENE. NM“\SQ&EEF{M)/FHSG\@P Ra&aSbaY of the

Influcferg BRRS Caian AVibr LML IHIPRAD NEREREEN SRR A Rt of
e N DRSS T A R GRS

define@\lyy the databases in which the sequences have been set forth (i.e. GenBank,
S % V%S)GYDFEKEGYSLVGI DPFKLLONSQVYSLI RPNENPAHKSQL VWWACHS
wiss

EDLRLLSFI RGTKVSPRGKLSTRGVQ ASNENVDNMGSSTLELRSGYWAI RTRS

ceY
The presgabimsation BUOPT RevgRNL PRENS el TENTEERISPMRALL WMvEference
to the @ﬁﬁ%@gﬁ@@/gﬁ@mmmm VPSFDVENEGSYFFGDNAEEYDNNP

nsensus- SEQ ID 10
VSNVDI DA NTGTI DKTPEEI TSGTSGTTRPI | RPATLAPPSNKRTRNPSPERA
TTSSEA DVCGRKTQKKQTPTEI KKAN

Figuree i\ | tp AR ThORKEFEEQRIAANAREN REGORI2EH BNTIECY RYGEVRBRI TRE (Rl and NRP
vaccl K%%%Kélglmulﬂgy[;s %;:C%%klﬂy ug_lslg\ﬂ\l?\{)?%?gylfn}%w&g ‘?) purified

solubIA@%T@BK@é%@@(HgﬁmyM@Eﬂe%NﬁW ENTAESLL YD), P5

NCK N
(FlmALMm@@hﬂ@mFm)mTwmms LPI STINER mismatched
EYSIW L PVSI L AKDKSQL FFVECEGAAYEDL
URR A PR R RO g cilr Lysozgttes PL, 13, 3, b4, P3 or P
accordE(ME b9 QEY M RR NN %Péfff ted
AVERPI AL SKQAVRRM.SMN\r EGRD ADVKGNL @ sfected cell ratio is

10:1). Aﬁmncmrmmmmadmf&eﬁwNsﬁf%@ﬁemmmlwduouon in .
response to the antigen considered minus the IFN-y produced in response to either soluble
Lysozyme or the corresponding 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 ?‘;1-6 +43 -pg/ml, and for antigen in Jurkat 19 + 6 pg/mi;
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PBl | nfluenza Consensus- SEQ ID 11
MDVNPTLLFLKVPAQNAI STTFPYTCGDPPYSHGTGTGYTMDTVNRTHQYSEKGK

wW\2007/091030 PCT/GB2007/000383
TNTETGAPQLNPI DGPL PEDNEPSGYAQT DCVL EAVAFLEESHPG FENSCLET
MVEW

QRATRVDKL TQGRQTYDWILNRNQPAATALANTI EVFRSNGLTANESGRLI DFLK

FigureD¥ shows ]FN—]I/_ Tproduction by primary s Ienocgg cultures of FLU-v. and NRP
MESMDKEEMEI TTHFQRKRRVRDNMIKK QRTI GKKKQRVNKRGYLI RALTL

vaccinpfed mice stimulated with Con A (10 pg/ml), soluble Lysozyme (5 pg/ml), purified

T I6DAE L | ATP VYEVETLARS| CEKL EQSG PVGGNEKKA
solublg -v polypeptide preparation (P1, P2, P3, P4, PS and P6 all togsther at 5 ug/ml)

s e e

influer@B KIVENE ST EilGRRIaIA0/99, A/NYMC/X-147 or B/Johamnesburg/5/99 -or
transf D%Tda‘ %&tﬁP%N%c%-; i%,gvtsol NeL%?o?c}fg K;[e-gcri ed 1nQS E}Ea?n%%eL le below
(splen%e@fgétlﬁ'ﬁﬁfmﬁg&@@eﬁ%ﬁ@/%ﬁ%?IMTﬁl%ﬁE&%F%@X&ES\éﬁ%E as the
differeRSRICGVBEMEBADMEI] GY Prd diiidd MN\BLEI?AT ACHHN QU Tt KOYRYFYRCHRus the

T, .. .
IFN-y grodpegesiedicrpanobisreitien co pUisdasprmaeriie o resronding crbtpstected

with Iﬁﬁgﬁé%wgwgﬁﬁwwwmmd production of IFN-y were for

solublRehti IV QX EE&FE;E%%&\{BRHVQ@W MNERARI B antigen in Jurkat
ARI DFESGRI KK EEFSEI MKI CSTI EELRRQKK I nfl uenza

19 + 6qghsbasdis- SEQ I D 12 _
MSLLTEVETPI RNEWGCRCNDSSDPL VWAASPGA LHLG.W LDRLFFKCGYRLF
KHGL KRGPSTEGVPESMREEYRKEQNAVDADDSHFVSCGELEThe
Figurcdd B a0 B SARY <@l FORVRalk TollSHRBCE 1&@hatl dh8AEnee with Influenza
sequences is preferably 75% 85% 95% or substantially
A/PR@@go/@mmqlﬁ were pragmigedi sabentatconsly whith ¢ifhiet GTEHza o5 NR®-w on days 1

o PR AT e
dose) hiddr UBNE STl ﬁii?tlalsahqfig @%béxz&ie ni??é’ﬁﬁé@@(‘i inéfa?%i{oﬁéaqwg 100 pg of

strain is an Influenza A or uenza trarn.
rat antipfbusen £ DS tseed s gt 19awed n22;ateithdly dm BRigy 38 wdieS@oculated

inﬁap%%@%@%%iﬁ%@aﬁeievr%ﬁ%g mtl) 5?}9%]?98@1’?%24;%% @}ql\gxly Exgiictyalge% the date of

intrang3@l VREBHIREIIARe ABIhoHAY indifife BIOiRL g&mﬂﬁé Q»Eﬁ: WOififted with the
t he sequences defining the polypeptides of the present

anti-CD§\s6fft i on are situated are selected fromM, NP, PB
and M2 proteins fromany influenza virus strain
(especially A and B strains) (the consensus sequences

The paifypsftide ick@tbedldbotd BIpicfld HRPURECATe 0i0foft (HeEMAbIVIIYor more)
theé[&)gsml ons of which wthin the protein, are

epitopgfs s dhPtsetPligney &yc prferablyl T ol rapitepess ispélt ap cptodte Tukymgphocyte
i ™ Ly.t . :
(CTL R B NPk DERRRES. R BEEAE APk R . na

preferavly teel plotady fofonflhdies evisgeamiafisc B eHeeprdSent @ontext, a polypeptide
mut at i ons .from t hese gr,ot,ei ns. Thus, the specific

mmuRoEsTiere 68 TGI8 gaUs styn deepdasiaedsicimsen » pekypapfiiedhalis part of

an infRERILVIARI profelifatN@s: Alcid A iARRMY Qk‘%t@ﬁlere%%%'sﬁa? as by exhibiting
wthin the followng proteins. Simlarly, tlhe

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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sequences of the present invention defined by the
residue positions within proteins fromany influenza
wateogioptosmanel y resi dues 36-75 of M protein PCT/GB2007/000383
(especially infaenza A M), residues 124-158 of M
protein (especially in influenza B M), residues
255-275 of NP protein (especially in influenza A NP),
resi dues 306-326 of NP protein (especially in
- influenza B M? resi dues 395-428 of PBlI protein, and
- In thepreseat drventionsthsrpalpeghid EPRIPTigAset WS 6F 8FUpISgqHanedeas described
Wi ol c 12l
above. ’I‘ﬂ#x M%WB k0 138, SRR élf hfbr@ ng )?@Je%lg{% mgﬂl e ﬂn%sén@ in the

[ver sion nuriber
polypapdde,t iff desartd.oriT{eerrgre gchf epltdﬁem B&n Ip}r@sbiﬁBltheagf&sal thé breadth of

nal further | nformat n (e.
protec i B aelcBR IR &rpoBtateibo bt PSR dulidas atbefitering
HLAsbR®mACOt ei n sequence is derived). The sequences and.

correspondi ng i nfluenza strains fromwhich they derive
can all be found fromthe public NCBI protein

The p?lgp?;g%s ﬁc%gtnga@%%@ esen Clﬁsgn {%91 rg%l/ 136 c%}nptnrs]e one or more further

sequertled Bzt Y@ \WMbtEpRbpEY, T d¥sied W&ﬁ@&l[yeﬁ{e%ﬁﬁéﬂ &hﬁ’éﬂc@é Bl fRith one or
iel rdoc.htnf #Protein . The protei n database contai ns

more igfgermcerng areteins o Mhedscscqicnned mag e @tmlatc@bﬂwgﬁm o pr wiore of the

sequeIBNé (ﬁ%qéi)ql%ggsﬁ de@cr&\?eﬁBaab%% eEN{%éy I;)?g?lglgﬁe%‘]at Sne"61 Ibot% ends of the

'€l n'se nces subm t

polypdpmfder IMEel o656 Wi secH Riribsceiibdses RROIA Mot QifetiNthe function of the
Resear ch, Foundation (PRF) 5 and Protein Data Bank

polypepeise) Pro¥idd St s wcrl}a?ﬁp§6¢ ged Wholqdeasimet pecome feodtrgrngterfering

with %1%7&%%%%%)90 1 f g@%%ﬁ% 4élthf)l’%gr§e%9§£§’%) 9&1&@@@&3&8 In specific

embodiBBBRIT 1 ivh A 4hdx 1 poljlzpfn’pﬁﬂé) RIRirodlp golsqd RED) 1) 1, the further

5382971 AAUg4740| ; 9707| b| AAU94738.
seauek G2 028 FA P e o oty b SSBe v o baably from an

. 3 :
1nﬂueﬂ|12213§§sgg I\g%ell AAH%{%? 8pt§de is b@%ﬁg lkcg EE%@%@ ﬁgdh’er sequences
are prfs@m 686 [og nhorA Uiy 21 inflyenyzs 38D Welrng@ oAdiably7@8mldn; influenza B

BT T R

preferably 30349 %ﬁ)% ﬂbhﬁﬁﬁ%ﬁ %aNP rotein (preferably from an influenza A strain),
4761025* g%] AAD29208 1(AF100392 |];

when }I@mimp tq S¥Q d035 1he er sequences are preferably one or

more lﬁ%@ ]agllg‘{f&% %@%ﬁ;ﬁm |(§E§{%§§§0ﬁ{o@ an influenza B strain), when the

polyp¢p41"dﬁ]1@ 13hwidgaab20 300 I AR GdHber dequences are preferably one or more
4761010 /—\AD29198 1| AF100387 | j
%l lféi 9@4 gg}l ey gpd ﬂlﬂti@@gg@ppﬂ»hde is homologous to SEQ ID 6, the

furth& @gfg%% %b‘% LRk %@%%’%’g%} riﬂuenz a M2 protein.

(4760998| gb| AAD29190. 1] AF100383_ | ;

47 0995 9188. 1| AF100382J
In th | @%‘?Jf%g%%@f@& %{a &E%‘@f) g%]fe}mfes from the above-mentioned proteins

are oﬂeé%ﬁ@ﬂﬁ %@Bl% %%gke}ﬁ AEQ(%Q:%@&,.'& ones having at least 60% homology

4760986

Wlthaqw@mswgm) M@Qb@&@gfpmsmwmmn):qzs -
| 4760980] gb| AAD29178. 1] AP100377_I | ;
| 4760977| gb] AAD29176. 1| AF100376_1 | ;
| 4760974| gb| AAD29174. 1| AF100375_1 | ;
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J476097 |j gb| AAD291 72. || AF100374_| j;
| BAB32623 . 11; j|2862820| dbj | BAB32621. 1
W 12869817 | dbj | BAB32619. 1| ; | 5702096| gb| AADA7 LHOT/LB2007/000383
| 51340785] gb| AAU01001. 1| ; (5005943 8| gb| AAT6945 1. 11;
| 50059400| gb| AAT69429. 1| ; )50059419| gb| AAT69440. 1|
(325196| gb| AAA67100. 1| ; | 325202| gb| AAA43726. 1|

(12862823 | dbj

Ml Inﬂ&e%%%?c’fo% EshP3 WFF | _I NBLE] ;
824| sp| P06816| _TNBSI | ;
NBLHH%HEENES QRNEMYEAGKNEEEﬂ&UME“HiHRPHSPEFKG

ILGF¢§iii%ﬁ?é%bX%ﬁﬁ%ﬁﬁfﬁ%ﬂﬂké.m

.ALSYB@Zﬁ4§§§Cﬂhkﬁﬁﬁﬁﬁﬂﬁ§K¢Tfﬁi@@ﬂﬁ?ﬂtATCE IADSQHRSHR MVATTNP
| 76443315| gbl ABA42441. 1764433 12| gb( ABA42439. 1
LIKHERBMHB50 AN CRSEQ 7R AN 4SRTVGTHPSSS

TGiB}%?é@%ﬁggﬁg@?ﬁg@gﬁg@gﬂi%ﬁﬁ457712 ¥

| 21636450Jgb| AAM70000. 1( AF457710 | | ;
.h21636434|gb|AAN69991 | JAF457703_1 | ;
M1 Inflyeyga /G B1S6h 1 AANES982 31| AF457695 | |

NS THCcoib e R———

ALIGASICRARPEBIZERKRRPEBEAS GMGT TATKKK GLILAERKMRRCVSFHEAFETA

EGHE@W*W@%fﬁg@gggg@cmwmmsmssvp

VRﬂEﬁ@%@%% gﬁLAEELQSNBSVLRSLGASQKNGEGI
| 576 371|gb|AAD51267 1[AF1532

AKDYVHBE5RQSSYKIMREBRRAOYE1; | 71655379| gbj AAZ38738. 1
(71655371 | gb| AAZ38736. 1| ; 171655356] gb| AAZ38734. 11
| 71655345| gb| AAZ38732. 1| ; ] 71655341| gb| AAZ38730. 1

quﬁmﬂg@@5ﬁ@a@¢gg& | 73852957| r ef ] YP_ 308671

8. 1 1;
73912688! i YP_308854. 1
MAS (P@%" ATFIRASH60 ]]QGIGRFYIQMCTELKLSDYEGRLI

cnqsggﬁﬁgﬁiiégg%g@ﬁﬁ%ﬁ§§ﬁ§g§%@5%§&¥ﬁ59&%hx3é§ﬁ%ﬁ%ﬁh)GKAVNH{ELVIAHIK

GOIHMIVARIESNERDATY QRTRALVRTGMDPRMCSLMQ

GST#E%%&%@§§%5§+E£§§3517 %ﬁﬁ%@ﬁ%ﬁﬁh%fRNmeumaﬁGRKTRSAﬁﬁﬁuWCN
G%%S%%43§€%ggbﬁﬁgg§§11 TR 471055 FhRSALIuRGS\UUIKsCLPACVWT

GPAVS&ﬁﬁHMWMﬂ&ﬁWS@WEEBBHKLLAE&RE@BSLD{ENENPA&ﬂKSQLVVH@ACHSAAF

Mﬁg%m%@%éMWGSSTLELRS GYWAIRTRSGGN

9&%?@%%? RRATAGAL HTGNTEGR TSDMRAEIIRMMEGAK
281943 0 AACB 501 IJAF4 “

74050 ||
PEEVSFRGRGYT E45 PR ENB D A BIM NG Y HE GIDNASRIBN
| | gb| AAC52908. 1( AF509065 | (;

| 28849449| gb| AACE2907. 1| AF509064 | |

] 28849447| gb) AKO52906. 1| AF509063 | | ;

| 28849445| gb| AACE2905.
| 28849443| gb| AACE2904.
| 28849441| gb| AACE2903.
| 28849439| gbi AACE2902.
- | 28849437| gbl AACE2901.

1 28849435JgbJAACS2900.

1( AF509062J | ;
1| AF509061J] ;
1| AF509060 | j ;
1[ AF5090597] ;
| i AF509058_| | ;

1) AF509057_|); (28849433

| gb| AACE2899. 1| AF5. 09056 | |; J2884943 1j gb| AACE2898.
1] AF509055J |; J28849429| gb| AACE2897. | JAF509054 | j ;

) 28849427| gbJAACS2896. 1| AF509053_| |

| 288494251 gb| AACE2895. 1| AF509052 1| ;
J28849423] gh] AAC52894. 1) AF509051 | | : J2884942
| | gb| AAC2893. 1| AP509050 | I ;
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[ 28849419 gb| AACE2892. 1| AF509049 J |

| 28849417| gbJAACE2891. 1| AF509048 | | ; ’ | 2884941
WG p@hjosheh2890. 1JAF509047 | j; PCT/GB2007/000383
| 28849413| gb| AAC52889. . 1| AF509046_1|; 12884941

| | gbJAACE2888. 1| AP509045J| ;
i 28849407| gb| AAC52886. 1| AF509043_| | ;

NP Inﬂ&%&ﬂ@%k@bbﬁﬁﬁﬁéﬁlml AF509042_1 j;
|28849403% AACE2884. 1| Al 509041 | |: J28849401
%QJCTEERWE& TTRPIRPATLAPPSNKRTRNPSPERATTSSEA

DVG@Q‘%@WJ@}%QWAGLMDWMIQNAHM

- ERILILAX BDIKH OBF QRERAN A RONISPGEEENDHNK TGGTFYKMVRDDK TTYFSPIRI

TFLK@‘@Y%QA \gl OX IKgl b}i MMMM X O@% 2 11%?: v Eﬁ?}% g (65/112[\1' DYCFEORGIGALKRVGLDPSLISTF

A(}SfﬂlL%*7 ST g% %@%{W?GLLRDH{AKTAYEKILLNLK

AT IBAI NGO RAGRBOPSIADAEDEB A6 ARIMVVVRPSVASKVVLPISTY AKTP

%gﬁ%&%ﬁﬁ%mm QLFFMSCFGAAYEDLR

A@Q@%M@AAL SIKL FWAPMTRSGGNEV
32426 gq))AAA43254%) [1\3 933077| gb| AAO46713.
IKMMNDSM

GGDG(:G30e3 ANADIIALBRI),

VREMIESTRIBG RO
ARk SRR AR Soanrve| e SrRRR RIS e Pt Y

| 37933056| gbj AAO46699. 1| ; | 37933053| gbhJAADA6697. 1| ;
| 37933050] gb) AAO46695. 11: | 379330471 gb| AAO46693 . 1j :
PBI Infhrpozn0aawguisahBisEd 11, 11: 137933041 | gb| AAO46689. 1j

MOV GEELE R AS B b R e e

TNTHRVABIDRB[IGP BREDOEPS G A QB TABZOABI A I FSYHPGRENS (L‘]lETMEVV

QQT#@;ﬁiﬁégk%GG?S JQ#AA(ITmO:L?l]TQ&NAAMG(Ns ILIﬂDFLKDV
VES 32| ] ARSI ReS N KRR A gy A LTI

™ PEHEQIRGTY YFYRIIARSIGRG] BOSEEPYGGNEK K AKL

é@ﬂ@@@m@%ﬁ%ﬁ%@&aﬁ%@ﬁwwmm

KIRPLLI

FARAGBI PRIKIIE
zLéé%a?c%%&%&&S}«WG““ %n{ 7%25312%@%%%%(@@8%&3%9&&w
| MM@?%%@WWS@W@&W@@MSM

PSFGVEGISESAINISI GROVERSONMINND B CGFESIR2G V0| ABEAGSYRYITYRCHRGDT

QIO Tﬁzﬁf 5121Ig@}AAO46392 1|S J377851 18| b M6§%%E]i EDYRG
R B AT Ei

RGILEEEKB\ENQQKI@@NMEK@WGSSHRR]PB/UI&S(W ARJIDFESGR]KK

7 , 372.1|; )37785088| gbl AAO46370. 1; ;
EEFSLF’?“?’%S&%?JW%& 1(: (37785082| gb| AAO46366. 1| :

| 37785079Jgb| AAO46364. 11; ]37785076| gb| AAD46362. 1 ;
(37785073 | gb| AA46360. 11; i3778507qi gbJAA046358. |1 ;
. M2Jr4ﬂymmw@w&mbz 1] ; | 37785064| gb| AAO46354. 1] ;

- MSLLTEVETPIRNEWGCRCNDSSDPLVVAASIGILHLILWILDRLFFKCIYRLFKHGL
KRGPSTEGVPESMREEYRKEQQNAVDADDSHFVSIELE
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| 37785061 | gb| AAO46352. 1j; | 37785058| gb| AAO46350. 1] ;
| 37785055| gb( AAO46348. 1| ; | 37785053| ghl AAD46347. 11;
WO 30783040| gb| AAO46344. 1) ; | 37785046| gb| AAO463BCT/GB2007/000383

| 13925107| gb| AAK49251. 11AF255374]] ;
| 324383Jgb( AAA43336. 1| ; | 324322| gb] AAA43294. 1) ;
| 325068| gb| AAA43674. 1| ; | 324395| gb| AAA43344. 1] ;

The hdxﬁaégyﬂdfgbédawsaﬁl Ackpedt 32434 k@b AAe43 riﬂ:ly 75%, 85%, 95%

324316| gb| AAA43290. 1| ; | 3243 10| gb| AAA43286. 11;

or Subﬁ’@ﬁkﬁﬂgd 8%4 AAAL3277. 1] :
| 11065886] gb) AAR28376. 1) AF188004 | ] :
| 11065883) gb| AAG28374. 1| AE188003_| | ;

In the @@B%ﬁkgﬁ%@%&ﬁﬂﬁerﬂda st RBR3H bb;gﬂoiaﬂ&@ﬁﬂﬁﬁﬁ ahfl ;the polypeptldes

736653 b| AAZ7 002598 b| AAP04510. 1|
may b%é g RIS Afiwef; 975810 %\B}%M@@é& @tfaﬂl Preferably,

howevle% 4%@1]%%]'5\31% %fa]/l-\ﬂA %ﬁ%%@ﬂuenza A 280IR4R BRELAMVBAALR: itfinenb? strains

that hyvesepBiai3irgly MAKdDIwse tkiAHRS 587N mdy; also be anes against which the

pom ARSI AT 8 TSGR SRS

| 20065769| gb| AAMD9296. 11; . | 324406) gb| AAA33. 51. 1] ;
| 324398 gbl AAA43347. 1| ; | 324392| gbl AAA43342. 11;
The pllosezu%wmglbwm}t\&@mumesmﬁn@g gDQ]AGIWZItBRS of the ptesanslsventlon

TN T T ——

(especia3348 3ﬂd Btshﬁﬂq%}“r(iﬁ@ﬁbnsjensui Sé’cﬂﬁ:ﬁ&tsgﬂ Ivﬁﬁ&ﬂﬁﬁ 98. ailh],ysed sequences, or
J 3243% 292. 1| .| 324313| gb| AAA43288.
alternafiyslyahye Pgww 3whish pyithin Shproigiy radeesbed abqve) The followmg

s S OS eh ohspput Ahoe

referred| t6 Q4 7181 inmiatOAABO 8A&:tdd frombiéseQspecifif @M&ﬁ&gﬁ midfations from these

protei0dg el e EANBOBBCTEEs PpabaPent) SRRbBabrjscribed above are

preferz{tb’%l 3{%{1%? |ra|? F%F&@Fc%%ﬂ%]% o3 hthoiig %glﬁgl? k}{?:i f%%)lg%h%‘z@%{mns Similarly, the

sequetjcpy 06 Qemrgqep&mg@g;]n detizizd 93)thé rdsffod @S8itipns within proteins from any

ook AR SAA00E1o 1S0L B LL A0S0, i i, et

124- 1$$654‘88 jeditiol | @%ﬁé@ﬂ 0 idthienk S0 488, S&¥idiRkk ABYI¥BOSE NP protein
| 5861 84561ghl V\80726
(especy aéfyomlilﬂs M%@g 9"2§8®°91§er ugmmeqaﬂbrzmlmﬂuenza B

NP), r%sg&%gggg% S%%X@%%gh ahclﬁs?dk%? g§ %5 ok% pro 1n are gre%ergﬂily those

within| mﬁsﬁ‘@l&ﬁﬂhg b$p%éllﬂ]:11’iﬂﬂelﬂ1$ wﬁaa@@&i&hglﬂie%u&n H&od himber (gi

nmnbfffgi%%g% %‘5‘% @ﬁAftlJ ll(sélg fPls TirnBaaNEphvactession. nymberjoptional
furthet AHBRIADAI (th %chlccgsgglr Htmblapgrfgglgé%ﬂ%ﬂgé%ﬁ%§gg ?Mn which the

| 51859801[ gh| AAUL1178 5185
proteiy) SBARBAFOR ]dgbml}.ujm %equb)npes) BHEBEreTB A g|ikhdnzd ]sﬁ‘ﬁinsl fibm which

they dlfg%% %%;%gkg g«%@ﬁ% bﬁgﬁéﬁﬁ%@% %? @ALejl l)Vth may be accessed

onlinel8237| gbpAAQD4992. 1 | AF50870§1]15W|’111 URL address
i, 333182351 0b] AAQDASO1. 1] AFS08702 ﬁ

At T by JBRRARIR The protein
databz;lsg %MQ%%%n%e héP%OS?Qh aﬂslated coding regions from DNA sequences in

GenBank, EMBL, and DDBJ as well as protein sequences submitted to Protein Information
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| 33318229| gb| AAQD4988. 1| AF508699 | | :
j 33318227| gb| AAQD4987. 1| AF508698 | | : | 333
wasnz2bdgh) AAQ4986. 1) AF508697 | | ; PCT/GB2007/000383
| 333182231 ghl AAQD4985. 1| AF508696 | i
] 33318221| gb| AAQD4984. 1| AF5. 08695 | |
| 333182191 gbl AAQD4983. 11AF508694 _1 | ;
Resoufca3BIRR STWISSIAAQUADR26il IPAE’é'a@(ﬁﬁE&gidjaﬁon (PRF), and Protein Data Bank
| 333.18215JgbJAAQV4981. | i AF508692 |i; J333 182
(PDB) (8¢S PoRAT RO STV e SINEBE9 1 | | (333
18207| gb| AAQD4977. 1| AF508688_I| j;
| 33318205| gb| AAQD4976. 1| AF508687 1 |
M1 prp@8818199| gb| AAQD4973. 1| AF508684 |]: 141207456

P 7d§z§%§§4%%?9§2?1 VAR5 oaas 1y
A ALK 7 0838797 S A Ad 067 153829710|gb|A AU94740.1];
153829794 g SE B AKT A ATV HBHAATTAFTBG. 1,  [53829701]gb|AAT94734.1];
lSBSZ%@&BBIﬁg@g pAAmdaa&z%gﬂguammBo 1, |53829692|gb|A AU4728.1];
538296 821BATIOP4HZCAAKT (A3R2IERABBIBAIBRITA 1, |53829683(zb|AAU94722.1];
8486 Lj60HEEE B6G60 NAKT (BIB6 14 M BRB7SMA8D:1];  [30349250|gb|AAP22121.1|;
]304661214‘&4§MMK70435 I'i AF386766_1I | ; 130349219|gb|AAP22104.1);
1476102 558VABD  RIARKTOAI3 - 1|3ﬁ§§gggg %'1022]gb]AAD29206 1JAF100391 1|;
147610119 | AAPL&398. I,]AP22552 hmgl 29202.1JAF100389 _1];
e e Ve AL

KO 0 Sh g 100385 _1|;
14761 AADZ0 F {IART IS | AF22552 998ahlAA&2919 83 1;
]47603 AADZY BSia Ay A0RGR1 “‘K\Eiﬁiéz ﬁﬁ%%g‘ﬁAADgé %Hﬁ%ggiﬂ 1;
47609895 a7 % BA_H] | | 40087809%iIEAARDLPA82. IANF100379_1);
]4760%8@@@’9&@2 IAAREQOZ’% Hi; | 140097289 gAAKDLP388. JAF100377_1;
14760977 /2bb'oX D39 16, KARSANRI6. 111; | 140097BAIGIAARBIRD3Z4. 1INF100375_1};

I|; J4097613J

476097 lpbPOADII T, BARBARFZ. 11, | 14009716Jgb| AEIS: lBAB32623 1;
|12862320RBHEABIRGAADO01 11496281117 dbj BAERGET9. 0P| AMENOBLd|sthADA7140.1;
|s134omsgzmgmm01;@50594,3& (ecbakig [ AARBEL 49 [bl \T69429.1];
%50053)449%5%@0114%014 37k 196[ ti;AA 2902|bbIAAA43726.1;
1388213 gy

6@2 !*’j"' RR AP BIVMT1_INBSI];
1388 QORITY VR 2 LBolE VMT1_INBAC];

RGN
50 saﬂ,gbgggggg@zgm R aioonenu]
|57643| BO3P i B3, | ;139296 lAAd@@ﬂ]@@lfﬂ EblABA42441.1);
7644333 8BIAPAMIA3 AR 0 136443091 00}325 AAQBOA550a EblABA42435.1];
176443?@?]3@2‘@4& 3AAG63485. 11: 1372219%%1MW01|HAF457712 1;

2163633 9/2b| AV G NNSEAATT 10, 1]; - | 372121634 474|AMCABIEPI 1L | [AF457703_1};
2163643 8lEUREDYIGHINATAFRIBOF) 1; | 3414@5915@338&6@%%9911 1|AF457687 1];
121636|333@4}@\5@M§99WFH%78111;1 |34lgngn AAGT D268 1 AFbsgs523 1);

198022834 LAEHTIIHT 25%892141 | 34146 37kab7Ad 289.1|AF153259 1
580523844628 oyl s/ 6T1[» 334146 97 5%2@4/1}@153258 1{

17165538 ﬁy&l&z@% éf 37%}%@]%&& b7.'%!31, 171635371|gb|AAZ38736.1;
77%%@;’

1716553 f- ik Z387321l [71655341|gb|AAZ38730.1];

71659 ééq J g@p@@gﬁgg@‘gﬁ 1308854.1];

ﬁ
2834 rl fﬂ_ll,l 138812 093.N 6470_2];

.f;,.

573241 3 1%%@@4@ 13 ) 19124 %@@5@%@0&%11@156468 2
)281923 3b11 A ARSBEBI58 11); |1912WP65}M§$A6@8651$1(AF474057 1;
128194@@@ ]I AABSBYBISE 1; | 4079 XR1GBPAARIAATBIT1].1|AF474055 1;
[28194340/501301 b} YAAGXBETA0SH 1]] 325087131 bHAFAARABD3BE07.1|AF474053_1[;
12819433 814810 OB} NEALRBABIOBE ; 1; 128194333)gb]AA033503.1]AF474051_1];
128194330|gb]AAO33501.1)AF474050 1}; 128194327|gb|AA033499.1|AF474049 1;

[28849451|gb|AAO52908.1]AF509065_1; [28849449]gb|AA052907.1|AF509064_1];
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| 324266| gb| AAA43256. 11; | 323978| gb( AAA43092. 1] ;
] 62901345| sp( Q77Y95| VMTI _| AHCBI ;
WO 64060401 sp| P69276] VMII | ASI N ; PCT/GB2007/000383

| 60416243| sp| P69275) VMII _| AFOW ;

| 54039855) spj P63234| VMII _| APCC| ;

| 549378| sp| P35937| VMTI _| AUSS| ;
12884918 2igBIAZ Q1 FBEPURIOINGD_1I;ACKB| ; [28849445|gb|AAO52905.1/AF509062_1f;
2884944 38BA G FPASTARI0INE1_1I;AZ1 | | ; [28849441]gb|AAO52903.1|AF509060_1];
|28849143 888 AT 08 BBk OGEY 11 AVAN| ; d28849437[gb\AA052901.'1\AF509058__1\;
|288494B 8] 8@8&@@9‘6@%50%@% :1:);ABA ] S118849433)5b|A A052899.1/AF509056_1[;

|28849k13 3 ﬁ]@&i@h oI EE % 28849429]gb|A AO52897.1|AF509054_1|;
]28843&%3[ N: (X 190 B ALEé*288494’25[gb|AA052895.1|AF509052._1(;
128849U3 TRRRA N T LB | AL E2|28849421]b|A AOS2893.1{/AF509050_L;
(288491 HUgBIAAISTRYS Al _IEAFPR] ; 14384%5TigblbARAABABHAFS9048_1];
12884941 3 gBAA G SRRAY pftzgy; (28849413 |gb|AAO52889.1|AF509046_1];

HSBAKIA84) TEAF231328599407|eb|AAOS2886.1/AF509043_1];

128849¢1 blpbiAgy

]2884239312‘812@2(1;?@(&5,4%509952_11"%@313m§2$403(gb[AA052884.1[A‘F509O41_1|;
288494 B8V SDWHSAAIABIDO40 IAF084284 |5782407]gb| AAD49083.1|AF156465 _2];
|57324 8 ROPEADIISISAMT 155341 1NAF084283 5752413 |gb|AAD49087.1|AF 156467 2,
]5732&8@@@8@#@1%%%@612|;AF08428215J7E2_4041gb|AAD49081.11AF156464_2|-

5732404 hariAoAMR PR E3 1| AFO073200 ,
STowsiseana | BAERET 1) 955 A B Seac0 o,
5732389180384 oy i | 945995 4Hi 56458_2);
132426 X R:A49 SH0) o 0 &b £ ghiAAO46711.1];
HEE k50 e‘ ;%AEOG SIS R Esdusiaiporcros i

B2 A3 1BA 039(sb/A88)sS s dbjl I BABBYESYA ADA6699.1;
137933D3BgBIA AQ: J'|1||QBA[b§s"§9§z3©5alg}?}A|A586§212gl d@wm&m&ﬁé%.lg;

137933D448BIAdYR4afiS]Li IBADESTEBG04] |gb| AAZEBE2D 3], gb | 358SIGRABIH|A ADA6687.1];
137933D385DIABA RS | IBADIZBB5032 b AASBBEES 2| d bjlﬂA@@@&ﬁ@;lAﬁ\D%&l.Il‘;
37933026/g4105MD 4679 ARD2 G2 RBIVINENAARIGAY7. L], [37933020|gb|AAC46675.1];
137933 BZUANN4P57AAR25IIBBOPHEY RADMAGY1.1];  [37933011]gb|AAO46669.1];
%g;ggggggggg};ﬁng 3779333 Dy RAQR665.1]; 37933002(gb|AAQ46663.1;

: Al 98 1oH BACHE659.1]; 1],
Mot e ¢ i'l 37932993|gb|AAQ46657.1]
37785183 £A00 %

AR . ’78

>

KAEUEGSI 1) [37932984/gb]AAO46651 1]
QU611 [37785157|gbIAAO4GAL6 1]

37785k 851 SHgh) X A o1, [37785145]gb|AAO46408.1]
|37785E & 831 3HePARSWO404. 1, [37785136]gbJAAO46402.1]
3778513 Bgh 85120 a8 AGKIBBPS. 1 | 45 |48 513 T AADRE396. 1|

]377855g@|gb| APUpp941194_137785121|gb|AAO46392.1;  [37785118|gblAAO46390.1]
377851 1 58idr N HBBAADL5 1TSS VERETARGRIGBRG. 1], [37785100]ghlAAO46384.1];
}g;zzgggﬁgﬁﬁggﬁ%gggglg{n)mgﬂﬁgéggo11 [37785100/gb|AAO46378.1];
! V.1, 37785091|eblAAO46372.1];
[37785D8SIBHA0ADAH3Y OAR25 1977550450 AAR RS 1 | 45%3“79@%@@%@8?@366.1{;
137785899 QJW(;%Q _113378507615hlAA046362.1]; 37785073|gblAAQ46360.1];
137785048 | AADA6356.1);,  [37785064/gblAAO46354.1];

37785b4 805 ISR ALI46550.1];  [37785055]gb|AAO46348 1]
|377853§ 78 ‘l'§= ¥ ﬁi}.ll; ]37785046|gb]AAO46342.1|l;
[13925 : hA Y JAFO73184_|j : 1324383|gblAAA43336.1];
1324327 bR SRR T INADD 51 PESOPAIAMPBITONH.L;,  [324305]gb|AAA43344. 1]
32437} BRI TIOINADL 5 1 AR 4BRAEEAAYSIBI0R. 1 [324316|gblAAA43290.1]

32431D|gbR\wRS43 886 IAAD25173. | JAF073181_| | ; 1324299|gb|AAA43277.1; “

|11065B36i 887G B AADIEBRA04 JAF073180 _1065883}gbiAAG28374.1IAP18.8003 1);

483855 [EBRIAGBBTGHI;ABBORR 366l 15b| AX T4 19| gb é?@@%j%g%m\%mwiu;
9%5°

30025pFMGAA200KgH). ABBO : b .
| f?@g%3493| 3%{ ﬁgso oogf‘%jf;'gbl’%gggimi|'8bl ggﬁb ﬁf?‘b‘mm‘”’

| 77863455JgbJABB04984. 1] ;
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| 77863436 gbJABB04973. 1i; |77863417| gbJABB04962. 1] ;
| 778633981gbJABB04951. | j; )77863379| gb| ABB04940. 11;
WO IH83B60| gb| ABB04929. 1| ; | 77863341 | gbl ABBOABAT/BB107/000383
| 77863322| gb| ABB04907. 11; | 77861869| gb| ABB04372. 1] ;
| 77861850| gb| ABB04361.1j; J77861 83 1j gb| ABB04350. 1j;
| 77861812 gb| ABB04339. 1| ; | 77861793| gb| ABB04328. 1| ;

74291 ST Bmm)];g b AWSAlGﬁ{’gbp)\AWM&]WSS] g ISCBBERADEA AWS0727.1];

11392510368 209 A »:a-:)-w .11 | 77861717| gb| |ABR3428igb|AIAT76159.1;
- 18140444 Kﬁ%@@m?h BBREA6 1 tl | 77747443 gblmﬁB |AAM09298.1];
200657656DI A 530.311%4 B[gblgﬂ@%% B |AlAA43347.1];
1324397)d 3510 ﬁng 8o %ﬁ@gl | ABE3AR6TH| A AA43338.1];
3243844 | ABBO% i ! B0 43318.1;
1324344|gb}A ABBOS 21537 oA AAASANT I L 43298.1|
132431 lgbﬁﬁq%% BbABBoslé% 313|2blA 49325315 gb| ABE 43282.1};
lg

1324304 |gbt2A2AG33¢ bl ABBBZBYPIG[ref] | [REEFH \X47287.1};

\6305491077@4@245’28?%1%3302@74@3l@mbQMW:«% b )@é@@g@b 30890.1);

60467 |pHBTAA3BBR b ABBdB@%IembICMZQ&mgiﬁil gb K@B@Ql@mblclé}A30884 1;

160458 | HB[CAVATBIQ |, ABBO 2 9251 2175 2 |t BICAIIRGIL § 1 ; ABBOZ9{9414IS|lg1rHJN0392|

75117 |p# MBTOBI | gblmﬁmCHT(192794177?‘7@699@1rj[$1b1]03&8021891&3|;i11HSO4052]

|77191] Es7041@8§\2l gb| ABBOZGE49|pi nlso4b 746953 | gi3kABROARBAANTT612.1];
Pl %b | ABBO;

#3393850] b X éﬁ&bﬁ gb SOERAIEBIA AV97609.1);
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17786 334@ AP 4(1ABBo|298>@881 lAB?BiO%GQQ |gb173&63|62{8915\13304368 1;
7786 1843 | ep BRBIBF7[1) b ( ABRREIBS4IghI§BB04346.1];  [77861805|gb|ABB04335.1]:
77861 788[gb PEEB)43N ABB0 28786 1757 |gh[ABEGS39/1gb| ABRKA§E8|8/ABB04302.1);
778611729 (&8 BER)429) ABBO28 37 474% % (b @i893];gbl ﬁﬁﬁ@&&é@b[%}gmmz 1;
7774714886 ﬂ@h%}5802§2$4714]1610bw§1§@%§éI1gb' ﬁ%ﬁh%%é& hlABB03109.1};
77747878 |h 084 | gb : § 3076.1);

I 3
17786350 LIARE:
j E% ' i

17774431 6 GAB E» glb s lbl B03043.1;
7774 1 : b ABAE ;ﬁb; 03010.1];
17774 . E AR g | PR 25leblAEB02077 1]
e BA4 19/127le lAﬁz%Q?@ﬁl 1 gﬁ (4B ANZbIEB02944.1;
[77747H37| ;gbj KBAAACBEBIABB02928446 8067 (TI0AREMABB02910. 1)

PRy
[77747§@§1gb Bgzﬁ@24$43 B/ GHORBIShABRO2888j1{;  |77746965|gb|ABB02877.1];
[77746946]gb|ABB02866.1;  [77746927|gb|ABB02855.1); [77746906|gb|ABB02844.1];
|77746887|gb|ABB02833.1;  |77746868|gb|ABB02822.1|;  [77746849|gb|ABB02811.1];
[77746830|gb|ABB02800.1|;  |77746811|gb|ABB02789.1|;  |66733937|gb|AAY52743.1];
|66733935|gb|AAY52742.1);  |66733933|gbJAAY52741.1];  |66733931|gb|AAY52740.1];
|66733929]gb|AAY52739.1);  [66733927|gb|AAY52738.1];  |66733925|gb|AAY52737.1];
166733923|gb|AAY52736.1];  [66733921|gb|AAY52735.1[;  |66733919|gb|AAY52734.1);
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(7644641 Qigbj ABA42993 . 1j;

11; 1764463 19| gb| ABA42943 . 1);
WO 26446060 gbJABA42932. | | ;

| 76443515| gb| ABA42568. 1] ;

| 76443477| gb| ABA42546. 11;

| 76443439| gb| ABA42524. 1| ;

(76446391 | gb) ABA42982.

| 76443534| gbJ ABA425FOT/GBR)07/000383
| 76443496| gbJABA42557. 11;

| 76443458| gb| ABA42535. 1| ;
| 76443420( gb| ABA425 13. 11;

|6673319716&6L334m’52@bl14§BA4{85M915@(A1A7&659¢32 182] QM7AB913(gb[AAY52731 1(

6673 A2 EBIAAY 5271306 43316@7@%9‘@&1@@@729]1; 166733907

l66733908 59@7& A4216§‘9339@)B‘gb\lAA6ﬁ542@7§35 gbl\é’é

Sa

|667;‘ b BAj ' 83@%12‘1 (ijg B ARl i _

13923415 g 4}’: | 764113274 ABRARS
11-327%@6%% %%5?21, | [ 76403227| gb) ABAKPSAGIEbIAA 73499 1|
18307 AREIA A B 6] INSROR2G6. 1] 76374w%7§mgb(m1&m1|Af984265 1]
183077 TGRS AF A G| AERARRG4_ 1] : | 76366057| gb| AB3RAZZBHEYR: 308665.1];

71013406 RBHBAE O] 2. ABA4BZ61(]03I|gbLAAV553166Cl:], 9| |G42DOBAGRRARN32652.1};
B HANRR9362.1|AF258826_1;

|54299842| bR AU32¢44gk) ABA26803. 1| ;
DA AK 4946151 ﬁﬁﬁsshélsga

13371'2@3

(:1
9/%U11M$5qq411 FI8BEH66. 19

JABA26 331925392

76 1] ghj

11; |5o5

i_
é%%.

AU
B%Eb@é& 1 'b| Abélulﬁfélgh

ABK293661|AF258824 1;

b|

dlad
:?‘

gb

449 F258820_1];
[F258818_1|;
[F258816_1;

A

49358.]

23%6.

T12166.1);
e

T12163.1];
T12160.1|;

HAUGB3DlebINAT12157.1];

|47 156@17@09185§|1@1ﬂ6/ﬂw1124123564351gb5%’85msaj gb| BALE65B2|gbAAT12154.1);

147150531 HA 8FIBES| Igb| AMD1IELD|sb|AAT12152.1];

i47156W&2ﬁmﬂo%m1m@56523|gb§&§59;815,@|mbl Al 56529

147156527|gh|AAT12151.1|;
%Mmms 1

114308 511606182 ayapMyJ11208. 1| ; I5 1859 MI&QEBMULW@% 1A13455727 1l;

119425 FERRYRALR I /R4 4708 1. [ |51§@z‘3z‘i%h%9||15&65é17 AlR455723_1];
1145308 A 104t 280 51923.1]

{5791 & } 39k0S1 g1 3| bW AW 'gbl W59388.1

4771 11 LAt o1 A IBAD89333.1;

15853 4 iye é\g@p BADS %%?bl 89303.1);
1509566 D lmp B99498j8b|AAT73525.1]; ~ [50296468|gb|AAT73510.1);

15029 @@@%@6@ 3

4608964 REHLBSTTI05:1;
15029 5tind 83 A Ao SOSOCI BOSATEII 1|
|5029p 4RI BIT FEIONALD 4 FDI9GIMFHNRBTAI49S; 1 ;
1502915/3%@1&@55@49%@4%29&43%@%123494 1

50296456|gb|AAT73504.1;
50296450|gb|AAT73501.1];
150206440|gb|AAT73496.1;
50296432|gb|AAT73492.1];

15029688880 A3 794 AR A K0 984 XIBATY3490: 1|,  |50296416|gb|AATT3484.1|;
|502068BHd50 A1 9h4 ¥ ANQD4898044 ?!’ &ﬁ@@&zlslz W1, [37963694|gblAAR05984.1];
1379638344 $PAQOAB6s IoRIBOBOR (s gk 1| [38524562/db[BAD02360.1]
{2852 PRy . ) 2 ssAd bR RS 5311 161612044]gb|AAX47280.1];
16126 f ﬂ 0p178 | 04506.1];
17090 v pSITInA 6% lf"b' ﬁ%@s‘@g 14159.1]
17090 1A LTSa I 9 270903 14157.1;  [70905265|gb|AAZ14156.1);
|7090p3&33ghiAdz ]EkABs%)i?@S qllgbi@é@ﬁgy Hbj | BABEHPEbAAZ14153.1);
709032 BgiiA 2 ICABSTI993235)sblAAZ14151.1);  [70905253|gb|AAZ14150.1];
13335H3ﬁ9u139\12ﬂ2@aq5 Q1 7B352] NENBABIA083.1];  |56548870|gb|AAVI7600.1];

156548 26BA)B AN GBPANOE 2 PBB 43§ ANHNOATI7598.1;

|56424948)gb]AAV91207.1);
|50542650|gb]AAT78590.1;

50365727|gb|AAT76165.1];
[47834824|gb|AAT39047.1];

|47834822|gb|AAT39046.1];
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156424946)gb|AAV91206.1];

56548864|gb|AAV97597.1];
56424942|gb|AAV91204.1];
147834828|gb|AAT39049.1];
478348 14|gb|AAT39042.1};



| 28849561| gb| AACG2963. 1| AF509120 | | ;
| 28849559| gb| AACG2962. 1| AF509119 | |;
WO 28849657 | gb| AACE2961. 1| AF509118 | | ; PCT/GB2007/000383
| 28849555| gb| AAC52960. 1| AF509117 | | -
] 28820286]| gb| AAO46832. 1| ; | 28820284| gb| AA46831. 1] ;
| 28820282| gb| AAO46830. 1| ; | 28820280 gb| AAOC46829. 1] ;

147834828 8(%@39@2} Aﬁoq@@ms%[emumzm bl A4 Q{CAC40038 1;

13383228 %%@3 1}dbiBA%: §é7 ﬂllgﬂj%z%% c37001 1};

|28823J AICA L SR/ ) A845 F O46857.1;
12882 B3 1 1 AADA68S5.1; |28821644{gb|AAO468541[
|2882 5 i 5 .: A, |28821223|gb|AAO46851.1);

2746 1 3 Pw@ﬁ@ JiiAF2255 83621 11/gb|AAO15324.1|AF225520_1;

12746 1@?@9@4"8@ > L | 2285843 7&&%&&3@@%6@ 25518_1};
[2135966p zb %@fﬁ)@}le%@mm AF468842 |i7(|P |2 068025|emb|CA'2084758 1l;

20068020 [860 (I8A L B4EH6AACEIRA3021 |emH|C A 0680F5| |2 1) G8CBEABEHCACR4756.1);
12006802 0 REBGBAB41HSAACRRRBB)15|cmH|CAN0B3DA] | D) (6AGBEARECHCR4750.1};
|1969182@@6@Q&L$1&1:2‘511@A08§93®78115| b{lAJA&Qﬂl&ZAG ;enbi GE28836| AWT:31419.1];

|1942:i1198 g&&ﬁé%ll N 5%3/26‘ 1},I | 19 95482@@ [MLL%% {NF455729 1);
11942:111:%9]‘}%@5 ABis1a3 |196 (AF455726 1};
19422183025 AR VLRSS g !'96 % gg 222819 1};
11607 g 1 3/ MICE207% ’AFA5570 mn C37003.1};
18452850} 1 AF45570 2848|gblAAF75121 1;AF115292 1;

A A 1 A p)e
) KAL 8789
[323649]ehib 5 Adb MAAL87894 1] AF455704 71 |133517[sp[P16508RRP1_TAMAN];

1335 3183711@2&%9|| AREHE02. | JAF455702 | |2506782(sp|P16506[RRP1_TAKORY;
133577298 SORGB ARGTEID T 1] AFASS701 | | J133526p[P16510RRPT AZON}
|13353ﬂ|@dPA6$OQIR@w|1Am2Hm[85 1| AF222815 | | .|1PBR4prBl & HRRP1 TAWIS|;
113351388299 03RFPI AMABREBE7. 1| ; ] 53829903| 1B 5AHAB61 IRRP1 IASIN];
113351 &pBRS3 0T RRPI ALARERDS . 1] ; |53829899Jlg9$5% PE8432[HRP 1 TAKIE];
13351 %§@§|RMAH£#E 3. 1] ; I53829895 1985 %@4\!&1@1 IAHLO]

13350 ]181%889 Rpabl AAUBABS 1. i1 . | 5382 EI};
}6647?7’ [pRESTE AP @2327”“ l53829{§§1‘f§?§%§ 1 IAKIT}
66477 IsplRITES 404 L 3[RRPI_INCTJ|;
15350 Lo VB, e
1335035l 1] | 8486165] r efOMRABEEFHRRPL IAVITL
13351 el I 6LBAB682. 1]; | 30466214B3 S PsRIP26k j TALE2];
[133544]s 113236349 IgbANAH2211 4. 1| | 30349@22#@%#13&@22&1@@1 TADUN];

3473 @@M@éfﬂmmsm? 1j: | 67090) pi r] Pl | VBBH733400|gb|AAQ81637.1);
98639 FNEHAATH10DS. NATRIEAE) 111 ; | 500598638 0bbAAKBOL3E. AF216732_1|;
198639GNAH2387]1008 NAFEI428, 1f.; | 63 18898y Mgﬂ&ﬂt@@msllmmm 1);

l3249@@gQKAA436417 @E%ﬁ&%’d) _JAME@,@% 3. 1| AF102006_1 |
18395[ gb| AAF06874. 1[ APl 02005J | ;

| 6318393 gb| AAF06873. 1( AF102004. | | ;
The pFﬁ@I@B@ﬁ[‘lgMaMEOISS?EH& AFEDORO pBsét invention, for example against which

the pr{?%ﬁ?%gé %%@5%2%7 3 ﬁ%ﬁ%ﬁ%g%w:t%ése containing these specific proteins.

The db69d 8281 @PAERRS g@% f{| e&Ehé’ﬂlS) Q0 @dén'tlty of the strain in addition to the
6318383| gb| AAFO6 01999 |;

specifi GBIPEIB S¢BISNIRAF0686 7. 1| AF101998 | | ;
| 6318379| gb| AAF06866. 1| AP101997_| | ;
| 6318377 gbl AAF06865. 1| AF101996_| i ;

In some preferred embodiments the polypeptide according to the present invention may
comprise 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 at least 60% homology with such a sequence). In
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| 6318375Jgb| AAP06864. 1| AP101995j i ;
j 6318373| gb| AAF06863. 1| AF101994 | j ;
w( 6@188i03) gb| AAF06862. 1] AF101993 | | ; PCT/GB2007/000383

| 6318369 gb| AAP06861. 1| AF101992 | | ;

| 6318367| gb| AAF06860. 1| AF1019917| ;

| 68655094] enb| CAG6510. 1| ; | 20126603| gb| AAK9I5906. 1] ;
furthel PrSERET luiRLANAN0

3352%| sh Pl113872| %%E’)F PRI E;)))’ude may compnse one Or more Sequences as

descripad 58| @1§| lpyrg3n lﬂspﬁo%l\ﬂm@logy with a consensus sequence over known

humax{l ?%@Egg ﬁ%%g%@%%@ﬁ loF I[Qg%%%bﬁ‘i%ﬁ é)é 175am1no acids or more having at

least 6% ﬁﬁmmg@%ﬁﬁ&cﬂa bequenc 'g
|6318433| Jb| AAFOG893. 1| AF102024 i

| 6318431| gb| AAF06892. 1| AF102023J|

The p%ﬁ%l}ﬁlﬁ%%ﬂgg* ﬁﬁgg@%g@% ﬁﬁ%%%ﬂ‘ll dtb a second polypeptide sequence, as

referred 81 B 23| @ndAABD GRSSeddrARkRRARE) ik |deﬁned as the number of amino acid
| 6318423| gb] AAF06888. 1| AF102019J]| ;. | 63 1842
residups gfbf%@@e%%quanmﬁh@mgﬂ i hoth positiop and ofegkifnmbess®. the first
¢\ ’
seque%(s 3?%V4§)e§1?%ybtlﬂﬁ?&olz%l6 %%ﬁ%@ﬁ@%ﬁ@&n%ﬁ?&%@ LBisbptide (both
first m&@n@IWMSt1W1MMd humB&r3dBdhino acid residues) and

multllflgegqif@fﬂo g@ﬁﬁgﬁ%@%’égﬁ‘?ﬂ% Eli,olﬁ @’;l}%refqrned that the polypeptide homology to

the ddfdd 84qhiehad|iAAE963800rd %AQ)?%O}QDSD/ 100°
16318405| gb| AAF06879. o AP102010 > or more or 100% (or substantially

100%).6318403| gb| AAF06878. 1| AF102009_ || | 63 18401
| gb| AAFO6877. 11AP102008 | |: |325278] gb] AAA43768. 1| ;
| 2463656| gb) AAB72043 . 1j; 118140834/ gb| AAL60440.

The ebjtbps3988Hih the ke Lleil8és4@§21%11 abbMaROActdeshe MIROBRERA] provided that
| 9437960| gb| AARS7505. 1[ AF250477J1 ;

they qopsain 1 AeiBp Asidarssigucs or: mpio /Brofaadiluihy ermpssom: afja length that is

or T Sl EAOSAATGLIN ANEAOLL, b v

specifi7 WIBA2 SRfpiria| AR Ghitbped donthid ) 842654100 AAAISEIB rebidues, but may

371084§33 %gsn 11; [ 7108425 j gb| AAZ23571. 1] ;
contalpiagies ‘{am 75 2PRrepriptssodensyis|ons WAPEBGZSTL enitope in a

vertelr 9258481 GRLAAV68012. 1| ; 1559258621 gb| AAV68004. 1] ;
| 55925850| gb| AAV67998. 1| ; | 55925834| gb| AAV67990. 1] ;
[ 98023 00| gb|AAF99677 1] AF258527 | [ ;

Typu%@? %298 %ogrgpqsseg' |bArween 572de iOO ngl%?zfrc}ds and preferably from

8-50 Ia&ﬁfqiﬁ%ﬁlél gtrhé%@@&m&ld&%@%@ Edt: that useful epit ffer fr
| 37785460 ngAAO46566 1 |3778?58| gb| AAOI6565 A St Hom

competiorgKith PR AAINS SHHONCE: in 57 rBBUS:) m@mﬂﬁsﬁiamn full protems

B R e .

is off¢raa7mé4:|r@ﬁehed\%g5§8rel from [33HY Sbitd2dcis| AN GaGife Jablds and 15-35
4] ;%%gm gb| AAO46556. 1| ; | 37785438] gb| AAO46555.
amin D Prefenessisnsth|is fipey 7882 anjiehrddcre8Es. Itlgs particularly

et BRSO e o LIRS AR e s

from {he FP@EDBGI o WiAAGUBES Aeflfed a[bava'ﬁﬁtﬁe é@@iﬁoﬂl&@éﬁﬁﬁﬁelﬂd Set out above.
| 37785032| gb| AAO46335. 1] ;

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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| 37785030| gb] AAO46334. 1| ; | 37785028| gbJAAD46333. 1| ;
J37785026| gb] AAO46332. 1j; J37785024Jgbl AAO46331. i | ;
wo 30785022 gbl AAO46330. 11; | 37785020| gb| AAO463PCT/GB2007/000383
13778501 8| gb| AAO46328.1 1; | 37785016[ ghJAADL6327. 1j;
| 37785014| gbi AAO46326. 1| ; J37785012i gbJAAD46325. 11;
| 3778501 0 gb| AAO46324. 1j; |3523119| gb| AAC34271. 1] ;
265561 | | 25 lulti
c:omprf"s5 07815% gﬁ @A%Qg&g)gd%sjl of tﬁg%l‘%geﬁg 1%?@3@?(6% Ug@t%sel mul’u -epitope
polypeptit@cae 70t [ighfeAAT 3888 4lhus, lthey 5xtbad BB |t¢\mmspbpnfi¢s having

42137] D92258..1 305229571
from %g%%%| ecr‘o %& i)%%o'itflﬁ\%ﬁ%‘{)%’ﬁggﬁ a?so %blgrger pglaypeptldeé 'provided -

that thead 3 3|Eﬂ>b§rﬁgﬁ)é&o33m I}I%F%@A&Hiolre units, each unit consisting of a
J5732321 gbj D49036 ﬂ1JA|:| 56426 1 1; 8

polypaptide pEabaiventivr. Tiusss polypeptlde having 100 repeating units of a 7-mer -

e AR B i POBAACEE SRR Rl v i -

polypeblid® TSR3, E@ﬂbt%ﬁg@bnb SLnder epitope, and 23 units of a second 10-mer
| 1807482] CAC84910. 1| ;1180748 19. | errbl CAC84909.
epltopgl Pomgyvipg ofl-,t ﬁﬁ?@x@gqgosglffeq from the competition problems associated

vt BRSERBTLARLABURIIGE o) RSO ILOON BOREES i s

of doub¥, Mﬂﬁﬁﬁb@lﬂp&@)@&ﬁﬁﬁﬁd@]ﬂay dcﬁﬂﬁiﬂs}&nﬁ]ﬁ gijopies A Tiiame Epitope, or

| 7754325 BA8/7053. 1 |767 ABAS55039. 1
single|copas %8 me&%f%ﬂﬁ Giiopes. Phm %? F%@?ﬁ@fg@@f@ gpitopes.

| 76446442| gb| ABA43175. 1| ; | 76446417| gb| ABA42997. 11;

| 76446398| gb| ABA42986. 1| ; | 76446326| gb| ABA42947. 1 1;

Also proguied 30y ftih [mmmmas apoly@mmmp@momsmmgﬁ@ngnwo or more

IS SULABMEDTE, L) A0 ASESEL S compr

any nfdéd 344l HGL RS presbit ln%ﬁ&é%%@ A%Aﬁl%5§a?né Jmlxture or
76443408 | gb| ABA42506. | ; 76443389 gb| ABA42495. 1] ;

formm a‘nems"ﬁmrgmnﬂ\mﬁzmmahty off des) igBptheIns 257 since each may

s WHFESTA A Fbs VST LR Sy 1

particdlzB3 p b4 doth hBAG 23D Bsitldi cdnlAuAALOTihe e ARAIR IS BEQIID 1-6 either
76443 188| gb[ ABA42376. 11; (76441 125| gh| ABA42365. 1
each i a slep@&tfeapeg?% By SO ATRD H5 smglier number of peptides (e.g. 3 combined in one

lar & B ahlot d BA42332. 1| ;
gelr|p 10537J9E1HA%{BAM42321 hef gagé%%’%}élgg ABA423 10. 1] :
17638163 qi gbl ABA42299. | | : [ 76366083 | gb| AB A42277.

The SR DA PO AT DB cqn%f&%%%lp GBHECeppnFifey 4 polypeptide

as defifed/ b3 Hdab] ABARE 36 édnstrd&ﬁﬁ&@é GbERMPBOLE A Bhid two or more
175750321 | gb| ABA26785. 1} |75750302| gb| AB A26774. 11 ;

epitopsy 5MY62 83 PPYIvFREBI2 6y 6l8finad abqves Wb 2G| ARG 7&Rterljnay be a

mole%%@%%%w%ﬁ% Yo bBLSSRRE I ASHS2 s i

mixing TGAR4 85 Gat AL d via7a5€ok&€eﬂ611ﬂ1&(gé)3A18175 1] ;
[ 752171 | | blABAI 164 ; | 75216235| gb| ABA18153 . 1;
| 75215980 gb|ABA18142 1): 1752153 17| gb| ABAI 8131 1]

e A PR SR LB 088 e

Also provided is a medicament or vaccine composition against influenza, comprising a

polypeptide as defined above, and one or more appropriate excipients and/or adjuvants, or a
polypeptide construct as defined above and optionally one or more appropriate excipients

and/or adjuvants (if the carrier part of the construct is itself an excipient or adjuvant, then a
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| 75181281| gb| ABA12792. 1| ; | 75181143Jgb| ABA12784. 1] ;
| 75180947| gb| ABA12770. 1| ; | 75180861| gb| ABA12759. 1] ;
WO 767080503 | gbJABAI 2748. 1j; | 75173041| gb| ABAICTEB2M1/000383
| 75171464| gb| ABA12726. 1| ; | 751713191gbj ABAl 2716. 1] ;
| 75168429Jgb| ABA12704. 1] ; | 74477300] gbJABA08527. 11;
i 74477260| gb| ABAO8505. 11; J7447724 1j gb| ABAO8494. 1j

furthel ’@g%@é‘%} ng | ABAO%élgog of f‘*eei‘e?ﬁﬁ%’gﬁs% AA’ AOBD 1 1%’ |n°ilgspeclaﬂy

hmltedi 88 ﬂﬁié@&pmﬁﬂs\éﬁ’a@ﬁﬁ&tﬂuﬂbﬁ in medlcaments and vaccines may be employed '

Therr{ 21401701%%{;%%%@%%%?1111513, g&@%g%?m 513 methodh

: 64489
o s St e b LN O s o 0

lnvenq%wahsg@gbpmsmmnm | 73761572| gb| AAZ83307. 11 ;
| 73761553| gh| AAZ83296. 1| ; [ 73761534 gb[ AAZ83285. 11;
17376151 | | gb| AAZ83274. 1| ; | 73761488 gb| AAZ83261. 1] :

A mefh6d 1T phé&higbh MERIBHR: asl dsfinkd3H06629hEH | B9 tHd invention.
| 73666608] gb] AAZ80026. 1 1. | 73666589| gb| AAZ80015. 1|

The methpdds B 07saeqialiazted 4nd iypically 3eawsises] paRgARTagDare epitopes to

form &%Oégé’%%gﬁg b| 3@%@?%@8%&?’ Py RRSIEGsty firget chemical

synthe}s?si@% B3 1pindt A/ %ntind heid|at 3 GimbeOundt]] ghe ANAIGAMtidd s, f_ormed) or
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53



| 71564647| gb| AAZ3 8492.1 1; | 71564628| gb| AAZ38481. 1] ;
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Cwr0f G BT Ty EAPEE S (o 0RD9, Gy BaMC BE A EoTA0R 2 Ci*120201,

3 .
w*li(&i’z@gzggvg%@%wg%% 5 1§:>§F5%%380%7 w*120303 Cw*120401, Cw*120402, .
w*lmﬁszawsmmﬁgbpmmmmmnms«s@zmoq L Cw*1210, Cw*1211; Cw*1212,

Cw *1:%%3327463 18@} G At &454%5@18228&*140202 Cw*140203, Cw*1403,

Cw*14G30 ChyEl e8] AAK#48311| OREGsGAH0J IGw*1503, Cw*1504, Cw*150501,
8307773(gbi AAF74315. r i AF08226

CW”%@I@@??@I‘{*@@P%?@T’ZH5@?043082172’614506; Civ7 38529497} 1568] YBw*1509,

ov SR, AT WS o . oo,

Cw*17621 2398428 gbiwAR(3 26441802, .
| 13925398 gb|AAK49362 1|AF258826 1]
| 13925395| gb| AAK49361. 1. ]AF258825_I|
HLAEL13925392| gbl AAK4936. 0. 1| AF258824 1| I ;
13925389 gb| AAK49359. 1| AF258821 |1 ;
E*0101] BSQBB86, 151 18362 I3930IMBAE268820 | | ;
| 13925383 gb| AAK49357. 1| AF258819 | | ;
| 13925380| gb| AAK49356. 1| AF258818 | | ;
LA-F13925377| gb| AAK49355. 1| AF258817_1 | ;
| 13925374| gbi AAK49354. 11AF258816 | | ; -
F*01018715636104b| AAT12168. 1| ; | 47156559[ gb| AAT12167. 1| ;
| 47156557| gbl AAT12166. 1| ; | 47156555| gb| AAT12165. 1] ;
| 47156553| gb| AAT12164. 11; J4715655| j gbi AAT12163.1i 1 ;
HLAJG7156549| gb| AAT12162. 1| ; | 47156547| gb| AAT12161: 1] ;
é 7156545| %b | AAT12160 g | 471 56543 | gb[ AAT12 159. 1
G*019101} @79 E&H21 48] BAP1GTGH10R,; G AL019653Y) 1§BPAAFIP05G7,X5%010108,

A G"’f%?‘%%??fﬁ%ﬁ%é? il

47156525| gb| AAT12150. 1| ; | 47156523| gb| AAT12149. 1| ;
HLA: 56521| gb| AAT12148. 1| : ] 143083 1| enb| CAA67498. 11:

oRA MBS G B
| 19422181| gb| AAL87921. 1| AF455723_| | ;

2423| gb| AAK64188. 1| ; | 13661046 emo| CAC37002. 1| :
HLA‘h%g'ggzmj gb| AAD51923. 1] : -

DRB1*010101, DRB1*010102, DRB1*010103, DRBI1*010201, DRB1*010202,
DRB1*010203, DRB1*010204, DRB1*0103, DRB1*0104, DRB1*0105, DRBI1%*0106,
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| 57916067] gb| AAWE9406. 1| ; | 57916013| gb| AAWE9396. 1] ;
| 57915966] gb| AAW59388. 1| ; ] 47716769| gb| AAT37561. 1] ;
WO 3@584038| dbj | BAD89344. 1| ; | 58531153| dbj | BADSBGB&B1407/000383
| 58531 135| dbj | BAD89323. 1|; |58531117| dbj | BAD89313. 1] ;
| 58531085| dbj | BAD89303. 1| ; J50956624| gb| AAT90830. 1] ;
| 50296498| gb| AAT73525. 1| ; |50296468| gb| AAT73510. | j ;

_ DRB1+@R76HRd 1 9"@|[1<%\T7]§§@Z*é‘1| | pR2AGADE) IMFBTHAFPD- éRB1*030101
| 50206456| gb[ AKT73504. 1 J50296454|gb)AAT73 5073.

"~ DRB! @IDZQBAB v WSB(RBI*QiQZQZSDMZfQ WGJDR[BI*O?)OSOI

oo GBI ALT 9 ol SRIRIEAE MR s s

DRB1HG920498hORIATT Bhgt1 chia, | REGATEL ODDARTHAL02. 13k1+0316
5029643 AAT73491. |50296428 gb AAT73496 1
DRBI @Wgemﬁgfdmmmm 3194 5 DRGBA09] 30821, 1/ DRBLY032,

k DRBlf‘g% é%%a?b(%}}% JH4 9@'325 ﬁ%@gﬁ%g%%gg%' QRB1%0328,

DRBI1 FG&EM5DRIB1|@ PG ADDFFIC0uH2, H)BB MS@Q | ORB1 BAMO333A9RB1+0404,
1&; 52428609&% AAN46833 .
DRB1["84@5020 44 {115 K0497930. 1PR1%1§Q‘&5@§88| W&?é% 1|PPRB1*0406,

DR KT Rt o s b BRI 620 i oo,

DRBI{00D)52PRB] b4 BAZ TARBO*0413: (DRBDS269| gDRBLF0415,58DRB1*0416,

DRB1Hbi5t5 o8P Hp 1 4151 19415 | BIRR8430 RRBIIE4RL,  DRB10422,

'DRBle@@?ﬁWﬁM%MZMﬁﬁm%@WOWM b| ABRIE D1 | ; DRB1*0428,
170905257Jgbj AAZ141 52. , |70905255| gb| AAZ14151.

Dmlﬁ@mszsmagb@mmwlwm 3 DRABINED| ARBII00633,| ; DRB1#0434,

DRBlL@%‘g éé%%@%%%%@s’f (?435 O3HR 8,0%7§8§§,1i1>ma1*0440

DRBll”‘@ﬁ51488ﬁRlBQBOM97]5ﬁE1*‘(D443) SERAP4Akgb) HRIDEAAL5 1| DRB1+0446,
) 56424946 | AAV9120 g J56424942) AAV91204 lliB
DRBll*Qé%Z@)@%%@HMTmD*OﬂH |BRBEYASG] d%@g‘l\”‘leﬂ@i@'é DRB1*070102,
0 13 1 4 1 *
DREI G ORI M S IR Mips! 1 ISRA TP KRRy, {DRp1=070s,
DRB1¥0Z8BAJ 1211@3)]]%6@3%41%1*0‘80201 DRB1*080202 DRB1*080203,
|*40732896 enb *CAF04464 J 14275693 J CAC40038. .
Dre R S I AR o b AR STl A8 M 0,
10 1
R e e ?é07[’28%§§%g%18%09 gm?ﬁféﬁ*@?@ brB1+0810,
DRBu*mswzoDR[B;ﬁp&maBRmmsB | ZBRBLERLE bmﬁmss | DRBI*0816,

DRBIDEES: SBHaP Ao coRb 1 181 5 as% %zg WeEaRY 1| DrBI1%0822,

DRB1*084%2 1 bRIMIBAMOLSBRB 120522 39RB1+0826; DRB1*0827, DRBI1*0828,
| 27462111] gb| AAG15324. 1| AF225520]] ;

DRB1*982%,2 DB 150 231 I3RB 14 9,&&@2,5@1@1?0902 DRB1*0903, DRB1*100101,

DRBI}%E)@@ 64&%@%@@? ﬁ»ﬁ%@@%@%' DRB1¥110103, DRB1*110104,

D@ﬂﬁ@@@@%@@tm@wﬂm Imwﬁ*ﬁ%@oﬂ eDRBCACBHE86 DRB1*1105,
|2006802ﬁ%ue1@€ CACB475
1Re

DRB Uﬁd@é@e @%4]38311“}107) E@@é@m%namm@, DRB1*1109,

DRe1 30087 AP EOM AR STHBE ooy, QURSEA AR AR 13, Proeans

DRBI”iIlQ@S,?SBﬂﬂEI]b‘IIAMSlE)l@II‘llIIZ DRB1*1118, DRB1*1119, DRBI1*1120,
DRBI1*1121, DRB1*¥1122, DRBI1*1123, DRB1*1124, DRB1*1125, DRBI1*1126,
DRBI1*¥112701, DRB1*112702, DRB1*1128, DRBI1*1129, DRB1*1130, DRB1*1131,
DRB1*¥1132, DRBI1*1133, . DRB1*1134, DRB1*1135, DRB1*1136, DRB1%*1137,
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| 19422195| gbi AAL87928. 1| AF455730 I (;
| 19422193| gb| AAL87927. 1i AF455729 | | ;
WO 1@4A2M91 | gb| AALB7926. 1| AF455728 | | ; PCT/GB2007/000383
| 194221871 gb| AAL87924. 1| AF455726 | | ;
| 19422185] gb| AALB7923. 11AF455725 I | ;
|16076717|gb|AAL14089 1 AF222819 |

ot ASEICHR UL IR BR L mipicig., i

DRBlmgsJmmmﬁzmsmmmmalzmwmmngmmm148 DRB1*1149,

R | A0SR AN295 M 1 LB BRI 0101,

DRBmZﬁ)Q@Z 818123&#?2@@@6 RB%QO%%RBM@@%)&[ SRA4582 I5RBY 1205,
JAZTFI"; | 133526] sp| P16510| RRPI_1 AZON

DRBI} mszawme'so mmzogzr@{m*uw 'DRB1*1210, DRBI1¥130101,

DRBlLﬁzﬁg o ?g#gﬁg{oﬁbgg B{&ﬁ\.ﬁ&aaml DRB1*130202,° DRBI*130301,

DRBlf‘ﬂﬁE@le)S@iP‘lQ@T-lem'*B%SlD!RB1*1306 DRB1*¥130701, DRB1*130702,
13351%%& P16507] RRPl JAVES| ;

DRBli“ll33>§51 PE98s 2 DB *JAKD.E) DRBIS3811,| | DRBIT635| FPRB1*1313,

DRBl'J]i‘B?-BEﬁ),gl ﬁ%g%éggg? ggﬁéfﬂ@gf%@ﬁ!i%% DRB1*1317, DRB1*1318,

DRBlI“Il’ﬂ%OG])BBIl’F’mBQZDB@l*ﬂlABE,I | DRB1*1322, DRB1%¥1323, DRBI*1324,
| 664777 P2oTI R ~
DRBI 13’62457771%#%8% 1'3?.2«01\41{}31*1328 DRB1¥1329, DRB1*133),

DRB1+PEA7 97 CK . . .
|133531IS|0FP%70 Rﬁfﬁsk& RB1*1334, DRB1*1335, DRB1*1336,

DRBI[“I[%ZG])EBHPIK%Sll]ZFEPl*lBAQ’,UE[DRBl*lMO DRB1*1341, DRB1*1342,

o R AT e SR B
DRBlﬁ@@qu)ﬁBP? Iﬁiﬁﬁuk'ﬁl—Eﬁﬁm*msz DRB1#1353, DRB1*1354,
133515(3% P26120( RRPI JALE?| ; | 133514] f | P261 19| RRP

DRBI¥N T, | :DRB23ES6} s JIRBE1UBSY RROIRBIADESR,; DRB1*1359, DRB1*1360,

DmlkgﬁS%%&ﬁg@éggﬁlﬁ@m%%ﬂg IPHREBLE’- HrB1*140101,

DRB1[ 94839 2DRBI+AL6H) 1218144058 1L6TRBI+140302, DRB1*1404, DRB1*140501,
}‘986390#&1 AARD1208. 1| AF216724J]

Ay DRE T 1@@@1@}1#140702 DRB1*1408, DRB1*1409,
DRB1#B2 gﬁ ﬁfm%‘ﬁz%k*mhﬁz“ M*hﬂhemezﬁl*mw,

pre érre énza strains re erre he pre
DRBI1F BNt I]DRBlf‘Dﬁt17eXaDRJBE*1&1981 nEURB\I‘ﬁMfB% hoRBEIend, DRB1*1421,

DrBIRGR R BT A0 RIS S 020 © 193 26 coBREH 1427,
DRBmwmef SDRB¢E1 420, GWRB?*MBM t hgrb pang t iniBMﬁ?ft rBkz%rkma

addition to the specific protein sequence
DRBlﬁﬁé?fé?er rléBBéﬁbéfdi rTE]hRBl’fH%poIQREmMBé aORB 11488, oDRm*1439

ore BLFREC DRBYEPAICT ST R, nd T, "G AT R ogpRe1 14,

DRB 1% 44%, aDRBYS eABL SDRBIURAKE THNET * 1500y Dﬂmﬂlm@za\ﬂmwwows
i nfl Uenza virus strains (or two or rore epi t opes of

DRBIZh$94aci BRE*1ABH0S, haWRRL4602@ast DRBAHSAN gy DRBH*‘lSOZOS

DRRISHE 3 SRAISEE). MEEYSIIAE RSEBEIIGR, RGBS Hibson

DRBlcfesagu be&BabOyK, armdrRBavi 19, atDRB&sxtﬂ@O%Hmpﬂ@w WDRB1*1514,
gkg nsensus sequence over k
DRB1*1515, DRBI¥1516, DRB1*160101, DRBI*160102 DRB1*¥160201, DRB1*160202,

DRB1*1603, DRB1¥1604, DRB1*160501, DRB1*160502, DRB1*1607, DRB1*1608.
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human i nfl uenza virus strains (or two or nore epitopes

of 7 am no acids or nore having at |east 60% honol ogy
wowdaoh/osweh a sequence). The percent honol ogy OPCEHGBRE0SN00383

pol ypepti de sequence to a second pol ypepti de sequence,

as referred to in the context of the present

invention, is defined as the nunber of am no acid

HLA-bR% dyes in the second sequence that match i n both
position and identity to those in the first sequence,
DRB2#0 Milge dDBB3#0i) 10ht a[DRBAHIEO1@H01ani DRBALI 1010202, dubRB31010103,

-ore3kifyREs e DHEBRHEE P S i o kB aRRy DRAEHR 65 DRBI 0105
DRB3*@RjI7dugsRBansh 08Ul tDrob3edod b@@s3*br16 heDR!B@$@DI1  DRB3*0201,

invention, it is preferred that th 5)
DRB3ﬁ@2ﬁﬂOég@Rw*02@0aeD&BéﬁOMeM’d§*Dg ?rﬁf)r2@3 13B&3*0204,

DRB Y05, BRI, R0ty DO Bl o ke 010
DRB3NOSE11€SF!BRB§*‘®M2| i rmtsﬁkozmg ovingesB+ohad, t hapieonini MRB3*0216,
am no aci d residues or nore. Preferablf) t he epitopes

DRB33p217%af DRBXAGLSH DRE3 031%ppEdHt 03001 oPREP* 03¢ R2o plaBB3*0302,
. t >

Dmsﬁg@h’pﬁgféi\;ﬁﬁh%gog(ﬁgc%?ﬁﬁ&mﬁcH:ﬁ@lésczg]%ﬁgﬁlh ' rbr@ezt 01030102N,

DRBA$0003I20 THRBS:010803, 0DRBL*AIH300, DRBYH0864 dmzw@mos rtBRB4*OlO6

e iR Gl itk oy SRt o SRERLIRE, praseonn
DRBSS‘B%B a%ﬁBEWOOM%h% dlﬁsﬁﬂgﬂgo)éf’eper i 3@?’pr]bRB§*0108N

bet wéen 7/ am no , pre
DRB5&050, anPRB5 HEli 103, DieBﬁ‘iOidal,shBRIBd*@rbltZ b®ORBSHHdas DRES*0202,

presRfl, PRECPOTR o tonRaeoR: BBEAL Cpibiakopot, Pregmo202

DRB7*62611, DRB7+D1 012 DRB¥*61(QDREWHged) , nor shoul d the
size be so small that only’a very narrow range of

protection is offered. Mre preferred ranges are from

am no acids, 15-40 am no acids and 15-35 am no
HLA’?@%& The nost preferred length is from20-35 am no

DQAHmm(mSI dvea.1*010108, paDszﬁoaoim pr @@Aue@rmbat tb A1*0103,
pepti de consists of & r substantially consi )

DA RUEETE BOADLSABY PRM OIS, JaondRbL, sbaiiEdrdT, DA 001,
DQAP‘b%bid)Pﬁﬁgﬁﬁfkbﬁﬁd g@g&r{%‘og Hggaxﬂ%%iqf “D(?A?*O@Jm.z, DQA1*0402,

roteins out
DQAﬁmma'pﬂchms*omespD@ewoabmae let%mb@pmmmosm DQA1*0503,

poa A8 bR d00 L R T H LA o ha g g, he

pol ypept i desconpri si ng tmo or nore pol ypeptides of the
present invention. These nulti-epitope pol ypeptides
HLADQBhot |inmited in size. Thus, they extend not only to

DB LBt HRGR D0 TR L8 DO R B e e PG osoncn

DQBprommed thaB1EbeRe2! ar geyB PORYPEN! | @@Bqamose t WOB1*0304,
or nore units, each unit consisting of a . pepti de

DQBb"TO%)ﬁ@I|HQ@df“D%Q§02,TM%81*@396®3ydB@B H308a\ 1’1 7, DQB1*0308,
t| of * k gt

osf 49830 BossTaot el " AEBTEELS B REe s Mtarvonn

DQB1*04a2pol )H@I’*roﬁel(naw NYQBS &Y5B 22 uni DE)BIF* 0O 18- rrEDQBl*OSOZOZ,
epitoge, and 23k units of a second 10-ner

DQBI1*050301, DQB1*050302, DQB1*0504, DQB1*060101, DQBI1*060102,

DQB1*060103, DQB1*0602, DQB1*0603, DQB1*060401, DQB1*060402, DQB1*060501,

DQB1*060502, DQB1*0606, DQB1*0607, DQB1*0608, DQB1%*0609, DQBI1*0610,
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epi tope. Pol ypeptides of this type wll not suffer
fromthe conpetition problens associated with siml ar

wo eovgiobiopol ypepti des that conprise only one orPCTGB2007/000383
epi topes. For the avoi dance of doubt, the
mul ti-epitope polypeptide rmay conprise nmultiple copies
of the sanme epitope, or single copies of a plurality

DQB1ebsdioh f %Qm*@almgpq;@wfoml tm@a@*(ml q5QBfi*& 12! HYRE*0615,
epi topes. —. Also provided by the invention is a

DQBlﬁaﬂ,ﬁpe@QBé*Q@ﬁpoé?@Bb’FﬂGdBnpDQBH‘@ﬂQvo BAQBI30620,~ DQBI*0621,
q %% pepti des as defined above. Thus, the
INQBpo Eg?%ggg%%hposition"nay conpri se any nunber -of
pol ypepti des of the present invention together in the
same mxture or formulation. The presence of a
HLABBAlal ity of pol ypeptides together is useful since

DPAlgﬁg{éoTabfAi491163{)20??’?@;{)%%9e DERDIIBE, IﬁﬂAdl%'lé‘ﬁ bB&1+0106,

ective effec bsition

DPAmaI(Ui (DIP./&HQAOSJ BiPar1 e 1toh aDPtAhé‘OQ@lmoS)HAmmmﬂ; DPYS1+020104,
he se guences of D 1-6 either each i

DPAl%‘Q%%lPét e Poptl 20K, se\]}?é’z%lg‘)??nz%snm@r “0R{iAiger BPAI*020203,
DPA PR3 ml(*%ﬁgl P £ PFR0RES M‘*q%@ bpagesagaept i de and

t he "ot her rée 3 1n anot rger peptide, etc.).
The i nvention al so provides a pol ypeptide construct,

[.,ch construct conprises a polypeptide as defined
Hld*ﬁg%%% and a carrier. The construct nmay be fornmed by-

DPB1e0Rion| D@Btl\ﬂmmroznneﬁle@!dmﬁ’@ﬁm%@a BPROFIEDD, '1“9‘*@3?8)20103

def |ned above Mﬂth t he carrler he carrier may

DPBI62@0d PBIFOROEYS, dpPRET020501, EBEI’B}ZOQnIE’}Bd ﬁl%tDPBl*%OlOl

o FIoR, b s JFPRL WOy EE RPN op P EE Buap o e 0501

DPB1I*06<klag®PBﬁT%@eopr aspm*omwembppm*m@nt hePBRFOMIIdEs PPR1*110102,
pepti de as defined above for use in medicine! Al so

DPBlf)“rlé& i, de DPBY *HMedi PRIEAISY: VARBLHO0d onddBB1gAl, DPB1*1801,
DPBM%P“DP@I%BS%& SEEPLL§1 9 %P%‘i'*%?@lp“[ﬂﬂ%aéz&ef Ik +2301

and one  or nore appropriate excipients and/
DPBlﬂ‘dﬂWarDBBl"ﬁSOB, AOPRpEJH0N 0F, - QRB14260107 s DREI+ag0l akIIPEl*ZSOl,

pee A or At PRRIR] Gy PBERYH G I T p———
DPB13501 Sehj‘PBalFﬁ?s%lC' PR+ @d) Eigﬁfﬂ%sd&hennﬁﬁi”fz‘d@?f DPB1#4001,

exci pi ent or adjuvant may not be nee
DPBlg%¢0hi emPRIf44@l,uv 2RB1F450iot BEPet4@Ill y DPRit470], addPB1#4801,

oen Elgr e IS A0, 5k BT SRS, & oo,

DPBIG‘GHOPSI DrE1*58Y1, bemmdgmd appe e541d , t ODRBY+390OWN DPB1#6001,
thod a rop rlateg¥ adapted to the present i nventi on,

DPB]s*@éﬁll‘&s B ®itHg *@é@‘pt i ABB&T640RY, | ABRT 660, wilDPB1*6601,

pr a xc n d "
DPB e T 80 et TREbagt,, DPBTRIQRS PREBIEHHE, "igerera0,
DPBiWentl @JPBwneonet DEBI*9SeQt BPEAeTE0l,y DPBItEM), armlPB1*7801,
g conprises jolning two or nore e Itopes to
DPB PR h OB IRabt | RE5 AL B0l DREITS I ney PG er DBBI*S40L
esqﬁgg* I r G ca 9] S| S ; %
DPBlls%r?(r:ggppor ati n%gfrjfe g%%lolgzgil d igt}ffg\ad %#tﬁlé u%?gﬂg%gt?é’fuﬁ)}l)m 9001,
DPBb’iﬂlQpepﬂ)RE:l@QOf or MRP1#%080y D@BIMDBIGIant DEBIHARIY, IDPRI*9601,

L e A e

desired. In some instances, the pol ypeptide of the
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present invention may conprise additional am no acid
sequences at one or both termni to help in synthesis
wobkoorlogiopol ypept i de. These addi ti onal sequenceBCHGB2007/000383
preferably from1-5 amno acids in length. Typically 3
am no acids are involved. For exanple, in one
pr eferred enbodi nent, SEQ ID 6 conprises the am no
HLA- s AAS imedi ately prior to the HG part of the
ence. The invention still further provides use of
DMA®)100] BRERt(1de, DR ALTPYSHNiAm16s.. defined above, in the
manuf act ure of a medicanent or vaccine, effective in
the treatnment or prevention of influenza. Al so
ided is a nmethod of treating or preventing
HLA’HR?#uenza, whi ch net hod conprises admnistering a
DMBFEI0Y ppMB e 02 cDNBH063 DI * 0 204N BaOEIS, DMBEOMEBCCI ne
as denned above to a vertebrate. The nethod of
adm nistration is not especially limted, and may
HLAJORS | se subcut aneous, intranuscuscul ar, intra-venous,
intra-dermal, or intra-nasal administration, or may be
DOAH6iIL01,st BCW*QiK)M)ZQ/I ( eDOA*0N010202f oAFOED1P203, oPQA*010103,

poa kb BRI AD Bl PRIA A o m o1 et ' ®

adm nistration preparations is not especially |imted,
and known fornms nay be enpl oyed with appropriate
HLA+@Bfi cations that will be apparent to the skilled

pos ATl BT AR Dete BT PR Gl e EE Bs20B Boso10s

DOB*0dUyi GYBORHAPLOL2Ng upon the size, weight and
speci es of the individual involved. The invention may
be applied to any vertebrate, since the i Mmune systens
tebrates operate in a related manner. Typically,
MHC?ﬁéa\éggrtebrate referred to in the present context is a
H-2DbpHREDJ, 12Dk, HiZquHi—:kIéb OH-2K d, iIIBaKKkl H-21sd, 312843, il i2Ad, H-2Ag7,

rr2af ok S g b BB RS B R o

7y, @S a pig or a horse) a bovine animal (such as cattle,
or a cow), or fow (such as a donestic bird, a farm
bird, or a gane bird). Wwen the vertebrate is a bird,
MH(%%I is referably a chicken, a turkey, a duck, or a
Exarrpl es of human MHCs (HLAs) that nmay be
-Ab, 904 qy&g WA IIAE; Iqu%t ARV Bk, RAN, NER UDBL tTRA, T-Ek, I-Es, I-Eu,
fol 'owi n HCA- A’A*010101, Af010102, "A*010103, A*0102,
H-2QnF62Q3 2, 22028 Qaato I61b.A* 0107, A*0108, A*0109,
A*0110, A*02010101, A*02010102L, A*020102, A*020103,
A*020104, A*02010h, A*020106, A*020107, A*020108,
The 1AVERIDHAO notATAREILBOsucAME Qlahdl, HIAA G281 2culdy) @12(08@11136 adapted to newly
A*020302, A*0204, A*0205,. A*020601, _A*020
discoxergd sols qu\em; if Q\esgtgé,gsmmljo@ggestah 183N g) the;qr@gt_[‘ilty of substances

w588 VPSSR T P B 8 Ry e

that Aé &%ﬂardAihOﬁhﬁ&ield—\* 2Rt ulAlyOR26rred* HR A 7311eles0R2 &ise with the present
% A% %3&) A* 0231 A* 0232N, A*0233,
1nvent10n include the Tollowin
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A*0234, A*023501, A*023502, A*0236, A*0237, A*0238,
A*0239, A*0240, A*0241, A*0242, A*0243N, A*0244,
WAR@24510300 0246, A 0247, A 0248, A 0249, A*025BCT/GB2007/000383
A*0251, A*0252, A*0253N, A*0254, A*0255, A*0256,
A*0257, A*0258, A*0259, A*0260, A*0261, A*0262,
A*0263, A*0264, A*0265, A*0266, A*0267, A*0268,
HLA (B&269, A*0270, A*0271, A*0272, A :f:0273, A*03010101,
~ AF03010102N, A*03010103, A*030102, A*030108, A*0302,
Eﬂggﬁg_osnsﬂlégﬁiﬁuuL_lgﬂxa&5 A*0306, A*0307, A*0308, ‘
A*68 030 310 g§%%y A*0312, A*0313, A*0314,
A*68 1188 A57 Zé%‘” 1106, Aril10, ARITil os A
A*6604x 111 2B %ﬂ&lls i.Q% A*1115, A*1116, A*1117,
A*3308« 1118B*301119 ﬁ%@éﬁ@? A*2302, A*2303, A*2304,
A*3304+ 2305B*M01306, BWIRBOA. A*2308N, A*2309, A*2310,
A*3208* 231 1BF50912312, CA*08G20101, A*24020102L. A* 240202,
A*310402402B34904* 2402Q4+0201240205, A* 240206, A*240301,
A*3008* 2403824504* 2404CH+H7@A05, A*2406, A*2407, A*2408
A*3mﬁ62409gk4ﬁm2410 Cﬁ#@%@ﬂN, A*2413, A*2414, A*2415,
A%29 *24173* A¥2420, A*2421, A*2422,

A*6 24233* 1 A*2426, A-2427, A*2428,
Arod 2429 430 A*2432, A-2433, A*2434, A*2435,

s 2436 2437 . A*2439. A*2440N, A*2441,
202442 443, A*2445N  A* 2446, A*250101,
A-24ﬁ%250155 U 2502CW, 9 8h3  A*2504, A*2601, A*2602,

A*230x 2503B* 380604, WWIEBEBE A*2606, A*260701 A*260702,
A*1104 2608B*2%Mp00, AWIEI03 A*2611N, A 2612, A*2613,
A*030%* 2614B*M50B615. GWIOL6) A 2617, A*2618, A*2610,

A*D308* 2620B*A5M621, LWH202 A*2623, A*29010101,

A*0205° 29018%0208 A*290201, A*290202, A*290203, A*2903,

A*020% 2904B+A4RO05, A*2906, A*2907, A*2908N, A*2909,

A*Q16%° 2910p *fg@pll A*300101, A*300102, A*300201,
A* 3002824 44y 3003, A*3004, A*3006, A*3007, A*3008,
A*30095,47 3010, A*301 1, A*3012, A*310102, A*3102,
A*31035, 04, A*3105, A*3106 A*3107, A*3108, A*3109,
A*3110 01, A*3202, A*3203, A*3204, A*3205,
A*3206B*8%3b07" Ax3208 A*3301 A*330301, A*330302,
A*3304B*87&305 A*3306. A*3307 A*3401, A 3402, A*3403,
A*3404B*A709405 A*3406. A*3601, A*3602, A*3603,
A*3604, A 4301, A*6601, A*6602, A*6603, A*6604,
A*680101, A*680102, A*680103, A*6802, A*680301,
A*680302, A*6804, A*6805, A*6806 5 Q A*6808, A*68009,
A*6810, A*6811N, A*6812, A*6813, A*6814, A*6815,
A*6816, A*6817, A*68-18N, A*6819, A*6820, A*6821,
A*6822, A*6823, A*6824, A*6825, A*6826, A*6827,
A*6901, A*7401, A*7402, A*7403, A*7404, A*7405,
A*7406, A*7407, A*7408, A*7409, A*7410, A*8001. HLA-B
B*070201, B*070202, B*070203, B*070204, B*0703,
B*0704, B*0705, B*0706, B*0707,
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B*0708, B*0709, B*0710, B*0711, B*0712, B*0713,
B*0714, B*0715, B*0716, B*0717, B*0718, 07 19, B*0720,
w@2@7841038* 0722, B*0723, B*0724, B*0725, B*072BCT/GB2007/000383

B*0727, B*0728, B*0729, B*0730, B*0731, B*0732,

B*0733, B*0734, B*0735, B*0736, B*0737, B*0738,

B*0801, B*0802, B*0803, B*0804, B*(8(Cb5, B*0806,
HLA@’QQ,&@?, B*0808N, B*0809, B*0810, B*0811, B*0812,

B* 081 B*0814 5 B*0815 B*0816 B*0817, B*0818,

) B | B*1302,
*1308 B* 1300,
Dp1 ﬁ%%l o g‘@é %Eﬁ
1401, B* 1402,
DPBl 1: %6038 51 18*140602 ~
DPB1H0DE 019984 *0401) sHQB1 1 B¥150103, B*150104,

DPBI’@GDQMDQA@@&@MD@WQ@@ BRBSGZBOZB*BOS B* 15086,
DPB11$50307DQRF6362 BOBIG05028*DRBA* 181151101, B*151102,
DPB1'84031 2DQR1#63®, BOBI$a501B*DRBA*1B¥11516, B*15170101,
DPB184D31 7DQX2*0BI 1 SDOB 1BOAGLODRB1 #9284 5 B*1521, B*1523,
DPB1E30824D A@B@ﬁ@4BD@E@®DB&B*E§ZM*1ﬁﬂ1528 B*1529,
DPB1E21A30p 115833 55%363028%@*0%11534 B*1535,

B*154 20 woi4L 548, 6*1549,

B* 1550, 20 554, B*1555,

B* 1556, 6*1557, B T 561 B*1562,

B*1563, B*1564, B*1565, 089567 - B*1568,

B*1569, B*1570, B*1571, 6*E@$§*03¥ﬁ573 B* 1574,

B*1575 B*1576. B*1577. 6*DRAI*OEI2579N B* 1580

B*1581, B*1582, B*1583, B*DR®*0BI1585, B*1586,

B*1587, 8*1588, B*1589, B*1590, B*1591, B*1592,

B*1593, B*1594N, B*180101, B*180102, B*1802, 6*1803,

B* 1804, g i805 B* 1806, B*1807, 6*1808, B*1809,
The mgstipygigiregaligles accprding to theinygatson me {pifpllowingg 15

B*1817N, 8*1818, B*1819, B*1820, B*2701, B*2702,
HLA-A%020)3 HBAF(L06RTH 2020930 B*ELA58%] 1B 2705042402, HLA-A*3401,
HLA-B*QT505LABBRE) HLABTIEN7, HBA2B6B], BIABF406,2HIA-B*5101,
HLA-B&%Z200HLRB*AVA®] B*2711, B*2712, B*2713, B*2714,

B*2715, B*2716, B*2717, B*2718, B*2719, B*2720,

HLA-BRZA20301B* 272A. DRE2764D1 B’I?Lﬁﬁ)Rﬁf%%@ B30 1+1501, HLA-

11RB1'T§§P1ﬁ%&Iﬁ&%5Q%01ﬁiﬁ&. gﬁﬁ% 4, B*3505, B*3506,
B*3507, B*3508, B*350901, B*350902, B*3510, B*3511,

1 402 B*3515 B*3516
HLA'@@%}" }SL%QA%@%@&%Q% §€51 B*3521  B*3522,
* 35 *3524  B*3525 B*3526. B*3527. B*3528
HLA-BQH5E, Bh3256B 18083 A TRELES, HLADRR1 1865054
B*3535 B*3536. B*3537. B*3538. B*3539. B*3540N,
HLA-BPA5491, lBEADPA1ER3543 B*3544. B*3545 B*3546,
B*3547 B*3548. B*3549 B*3550 B*3551 B*3552.
HLA-BPBS5GN HIBAIWOA]“08* 3702, B*3703N. B*3704, B*3705,
B*3706, B*3707, B*380L, B*380201 B*380202, B*3803.
B*3804 B*3805. B*3806. B*3807, B*3808, B*3800,
The ingentgamwilEaeyo bg describedbp 103 of Bx@uple Ealy, Bidgefzoance to the following
*3903 B*3904, 6*3905, B*390601, B*390602,
Spﬂ“d%%ﬁﬁéagaégggos, B*3909, B*3910, B*3911, B*3912, B*3913
5 B*3914, B*3915, B*3916,

DPB11H36p pa&gg% a1 i 540, B*1542, B*1543,

(L
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B*3917, B*3918, B*3919, B*3920, B*3922, B*3923,
B*3924, B*3925N, B*3926, B*3927, B*3928, B*3929,
w®@2B980103B8* 3931, B*3932, B*400101, B*400102, BrdDOGBO®B7/000383
B*400104, B*400105, B*400201, B*400202, B*4003,
B*4004, B*4005 5 B*40060101, B*40060102, B*4007,
B*4008, B*4009, B*4010, B*4011, B*4012, B*4013,
EXAI\%E%%A'O]" B*401402, B*401403, B*4015, B*4016, B*4018,
o B*4020, B*4021, B*4022N, B*4023, B*4024, B*4025,
B*4026, B*4027, B*4028, B*4029, B*4030, B*4031,
B*4032, B*4033, B*4034, B*4035, B*4036, B*4037,
EXPERBIHENG, [ BRaeadyty B ROUReptideserssnst BYlGUzs ontiganu 4,
B*4045, B*4046, 6*4047, B*4048, 6*4049, 6*4050,
- 6*4051, B*4052, B*4053, B*4054, B*4055, B*4056,
The pBipd8s df ths* i@y lwab toddeinsthdtd 1DSreabiivithOd the allddbdescribed influenza
B*4106, 6*4201,...6*42Q2, B*4204,. .B*420501, 6*420502, ;
polyp@@taéeeandsﬂmro%m to gadieepEysppdiic Bf} 16982yl Rg dopense against
natura@fcfﬁgggéed Bt g%ggted Birhtdda fﬁ?‘téﬂg I 18 486t S %A HLA (HLA
B¥4408, 6*4409, B¥4410, B*4411, B*4412, B*4413, B*4414,
A*02@8¥4415 PB*4416, B*4417, B*4418, B*4419N, 6*4420,
B*4421, B*4422, B*4423N, 3*4424, B*4425, B*4426,
B*4427, B*4428, 6*4429, B*4430, B*4431, B*4432,
As baBkrddrd 142 feriBertd 3bis wBefAd 8PundBrA4RI thaBTHA SR Th2 responses are
B*4439, B*4440, B* 4501, B*4502, B*4503, B*4504,
definggk g 08 pastens0b cytRkings prodgeerbby thest Agler cefiygyglved in them. That,

o G20 o AR b AN AL By e
specifild 4806nseBt4 806 alsBpi&ice cRHABRS thadBhéBOSiveBhd 8hfkacteristic pattern of

B*4901, B*4902, B*4903, B*5001, B*5002, B*5004, )
respopses O Eeh tsysreiyeived. Indhisgvayzestiy thke Tegpopseisceharacterised by the

procuia ¥ PancaiHia 1enp g FyRoiton By R 107 Mponse and an
assocﬁ"t&ﬂ%ﬁ %ce)a’%@ii 38 Hbody edpbhse. AR UEN-y Bspddsé cak bk hroduced both by

B*5118, B*5119, B*5120, B*5121, B*5122, B*5123, ) )
the CB48 1D helpa* 5aedis as Bredl s by thaBEDBI S caltsshatglsogorn part of it. In this case

the TV F PPl 85 6P PRI ST D Ba BTN, Tigelonss imvestigated. That
was BEcagdt3the Pé’x?@%ent&irﬁ? Bmakyo 2estiddling CFssl: TECDBOifdBes and it was

6*5302, 6*5303, 6*5304, 6¥5305, 6*5306, 6*5307,
desirghie goBove {Bg 08, regponandeen Bras4awsed dyvshose, ceBs.5Hnge CD8+ T cells react

RS TR ——
only @heIWUBIC @860 lmoktbe0Z.c. HITHEAI02EX)owEE, uddddoB0TB2.like response is

6*560502, B*5606, B*5607, B*5608, B*5609, B*5610,
charaptesigad by ghe grgrucen gf 3L-4gamighl410.8eading da thestypplphon of an IgGE,

o0 553048 S B ESA0Rs 1 DBy VP e

IL-164680%gulbfibBie pr&édielor of &ith8Qkr. 6* 5809, B*5810N, :
6*5901, 6*670101, B*670102, 6*6702, 6*7301, 6*7801,
6*780201, 6*780202, 6*7803, B*7804, 6*7805, B*8101,

Al 5 Edfimeltis Hittibel bW wal ittt oufhd Bilpiicate.
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Ow 010201, Ow010202, On*0103, Ow*0104, Owr0105,
OW 0106, ON*0107, Ow* 0108, Ow 0109, OW*0110,
W@0R0D6A, Ow* 020202, OW 020203, Ow* 020204, CReDRB2@5/000383
Ow 0203, Ow 0204, OW*0205, Ow0206, OW*0207, Ows0208,
Ow 0209, Ow*030201, Ow*030202, Ows030301, Ow* 030302,
Ow* 030303, Ow 030304 Ow*030401, Ow*030402, Ow-030403,
~ 0306, OW*0307, Ow:CBCB, Ow 0309, Ow 0310
Mare”’%%rkag%%%ﬂ’%{*oslz, OW 0313, Ow*0314. Ow0315. Ow*0316.
Ow0317. OW*0318. OW*04010101, Ow 04010102, Ow*040102,
oW 0403, %040401 OW* 040402 Ow+ 0405, Ow* 0406,
Peptides, g somagrui5areide 040N, On* 0410, Ow*0411, Ows0412,
All th%él deﬁ&ge%ﬁﬂtms% 18, PLWI9A0LBho a6 gpé@%'o 75 (]SEQ D 1);
0503, OW* 0504, Ow-0505, OW 05
P2: Mmaeg to @\8 0509 IDG)+ BS DPA 0a/206 02 27 DNSHBAR. 3) it O6RR aa 306 to

326 (3 SR P GBI BE L L CAVEBD b7 aTods 0l SHGIREDP ©) and

NRP: QV'd3#H210 1og-releVvdrld 7 SEORm 0T OO T Mooy and
oWt 070402 67\#07059@*@\,* 07(&)% %.1107 swolggogoc chemistry an

resuspenied 7090 YORMSQ0n PBSO711, - Ow 0712, Ow*0713, Ow* 0714
Ow 0715, Ow*0716, Cw*0717, Ow 0718, Ow*0719, Ow- 0720,
0*0721, Ow0722, Ow0723, Ow 0724, Ow 0725, Ow 0726,
Cell li @83 Tus&W 0728, Ow 0729, Ow+ 080101, ON"080102
02, Cw 0803, Ow 0804, Ow*Q805,
The Tbﬁng 8968 Sy Y@Wa@@as@lddm@% ﬂanveé/ﬁm FHLA-A*0201

o 0K, RO e QORI AEEB iy plt mtio

(InvitrQger) 2@Bilst OMRRAT, w&%rﬂa?tﬁ&nem M- 106 h2dibym Ceigh) ].c;ontaining

PO e TR ———

5 0
ORI Ao B S M, 10% 1

Cell cmmwsre mntamg at mmMm@dzf@mnos@hem@fz %QOB:1601,
oW 1602, 0*160401, Ow*1606, 0*1701, Ow<1702, Cw-1703,
0*1801, Ow*1802. HLA-E E*0101, E*010301, E*010302,

anaﬁ?‘ g1edx3tes BX Ot OthaintdidedinF DM Ghedifn0 {8+:3 %ergLéﬁp@eﬁented with
aadad, G010102, 010103, 0*010104, G"Ol

0.02 ngvp B emereanteibami (Figne)o 16 TUS0 memioof periodipgstreptomycin (Sigma)

o S S R R B

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 (JURKAT) human cell lines.

Preparation of target cells for cytokine analysis

Cell cultures in exponential phase were harvested by centrifugation (250 g, S min) and
resuspended at a density of 10° cells/m] in serum-free medium. Aliquots of the cell
suspensions were transfected with a range of polypeptide antigens at a concentration of 5 pg
per 10° cells using Lipofectin (Invitrogen) according to the manufacturer’s instructions and
mcubated 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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HLA- DRBI DRBI *010101, DRB1*010102, DRB1*010103,
DRB1*010201 5 DRB1*010202, DRBl *010203, DRB1*OLC2M4,
wWORBrHOMmeB, DRBlI *0104, DRBI *0105, DRBI *0106, DRECT/EB82007/000383
107, DRB 1*0 108, DRBl *0109, - DRBPOUO, DRBI *0111,
DRBl *030101, DRBI *(030102/ . DRBI *030201, DRB 1* 030202,
DRBl *0303, DRBl *0304, DRBl *030501, DRBI *030502 r
virus ﬂ-o@% )@R%%e Ww%h%%lcgaﬁ%er@%@e %@&um and incubated in
*0310,” DRBI *0311, DRBl1 *(812, BRB 1*0
compl@asled@eniormtm@f@ewwmm DRBI * 0317 DRBl*oels
DRB1* 0319, DRBl *0320, DRB1*(321, DRB1* (322, DRBI*0323
DRBl *0324 3 DRB1*(325, :DRB *0326, DRB1* (327,
For MDRB'HG@[%?&I dRBIW AR dste DRBcdrith @8d resuspended
DRBI *040301, DRBI * 040302@5%RBI E)R%?’*Bom&g P
in serurpibgcDADNOMedRBLOBA0BE350 ms@w@aamy@nst (§ig0®). After 45 min

; Bl * Q. 1*040702, DRB 1/ 703 B 1*040
incubaBeg a0y ToRERT AP HBRss PR oSNy dpit s 10 Cyegipig IMDM

d S 4ilifh) arldRiBh1Adstspend R TRRR ik,
e mngB%mls : DRBl% 3, DRBI *0420, DRBL*OI21,

DRBI *0422, DRB1*(423, : DRB1* (0424, DRB1* 0425,

1* 0426, DRB1* 427, DRB1* 428, DRB1* 429, DRBI * 0430,
Imm“’@gg’%’ﬂgsw DRB1* 0432, DRB1* 0433, DRB1* O434, DRB1* O435,
Seven DRB «¥6014 [FFB17E-3 ¢(HLERE 1 (1428e/] REL {TOAA9A*0201 transgenic on a

DRBI * 0440, DRB1* 0441, DRB1* (442, DRB1* 0443, DRBP0444
C57/Bberieckerasnd, Srgksomiabs) wisporamisehRehounegusiprEth a0yl dose of

the anfg DA rpiofter HOIBE o gRE Ty AR 3P B il agiegy pppparation

contaibRBE0 081 @ ,an DB QOO DRBALT @&Oﬁéﬂ)hdeggﬂ R80eHR) prepared in
DRBI *080203, DRB1*080Q302, DRBI *080401 *080402

TEA (e} awodns iplsmagiebyc: preiTados (F féﬁzmpr@nmhon) In the control

zrour h 95" BT P AR ol e G G e o elevant

polyp&fide*@8iated DRBIFAOigmaDRBIFGRE o tPRBAA G2 AureDRBAStHRAdRs (NRP
B1* 0822, DRB1* (823, DRB1*(824, DRB1* (0825, DRB1* (0826,
Prepagg%‘ﬂ 0827, DRB1*(828, DRB1*(829, .DRBl*00LO2,
DRB1* 090103, DRBI *0902, DRBl :i:;0903, DRBPI OO O, DRB
1*1 00102, DRB1*110101/ DRBP110102, DRB1*110108,
On dayrBt pqsi@mmmsa@m*aill@im@ls medla beostORBRIIESItion using the same

s R AR5 OTEIO08 SR, DL 19000 it e

culleddiBficid §HeenPBBlEctddl O DRB1*11 11, DRB1*11120L,
DRB1*1112C, DRB1*1113, DRB1*1114, DRB1*1 115, DRBI*1
116, DRB1*1117, DRBP1 118, DRB1*1119, DRB1*1120,
DRB1*1 121, DRB1*1 122, DRB1*1123, DRB1*1124,
DRB1*1125, DRB1*1 126,
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DRB1*1 12701; DRB1*1 12702, DRB1*1128, DRB1*1129,
DRB1*1130 DRBP1131, DRB1*1 132, DRB1*1 133,
wORBTN9M3el, DRB1*1135, DRB1*1136, DRB1*1 137, DRBI/GB2007/000383

138, DRB1*1139, DRB 1*1 140, DRB1*1141, DRB1*1142,
DRB1*1143, DRB1*1144, DRB1*1145, DRB1*1146, DRB1*1147,
DRB1*1148, DRB1*1149, DRB1*1 150, DRB1*1151,

The inRBidtidndrolRRIdh b2 3eprfdBiei ki RdnatioRB) 5 RAGR4;
DRB1* 12012, DRBI *120201 DRBI *120202, DRBI *120302
DRB1*1204, DRB1*120h, DRB1*1206, DRB1*1207, DRB1*1208,

B1*1210, DRBI *130101, DRBI *130102,
Sc}w”%?éf%‘%%ﬁ B1*130201, DRBI *130202, DRBI1*13CBO0L,
U-~DRBIMHS0RODT PDRBPS P30%, & DRBI * 1305, DRB1* 1306,
DRB1*130R0lL, DRB1*1307C2, DRB1*13 OB, DRBI-*. 1300,

DhGL* 1314 %ﬁé’é@%&*ﬁ@ﬁ% 35315%3%%%?1316

8 Bl*l Bi *1320, DRB1*1321,

%ﬁ%&%ﬁé %&ﬂ% Ié%mﬁﬁé‘lm o Will have
BYae g%@ cO %s? ted

e bqﬁ%fﬁ tg\g/rﬁ and/or proliferate. If

@51%%%0” mi%‘léfél Y@Qéhmi Ored humandiLA, T
DRB1* 1341, %V O cpyigpps IS ’fedEJFzBfi Higse euisiisaayrhe
DRB1* 1346 figen tingoells A@ﬁéami%%@ammmlfss\dl
DRB1* 1351 ﬁﬁéﬁﬁ o 110 %S‘é‘“‘ﬁgg%fﬁ SEbe hapyasied splgmpcytes
DRBL* 1358, g Sigppsant puagitie iyaiedprofiferpfed B 6etis, along
DRB1* 1 suaniey efothes cellspaych g atigemprsonting sells
DRBI * 140101 lél *140102, DRB1*1402, DRBI *140301,

ObtdRB1EnbdRedeont ARy 1* 1404, DRBI *140501, DRBI *140502,
DRB1* 1406, DRBl *140701, DRB1*140702, DEB1* 1408,

DKB1* 1409, <E>:Bqa*; 18 10T cERBA Shflfed fob AdabtivERPAP %qu?A) -P1 (or

1. mbIBYT  dehid A DRBAPE oA )-PREL ) 1416, B1*1417, DRBP1

R+ 1424, DALY TASH ” ity P AP PTG At 2

DRB1* 1428, DRBl* 429, DRBP1 @a it h431, DRB1*1432,

2. mBRBL: 435 DRBl*1436 DRB1* 1437,
DRBl*%ézjfég’ 59@%*143@ %E QAP AA4L, DRBl*1442
i-_-- AAA ——- 4-A =1Ll=l’i 4
DRBl*1448 DRB1* 150101, DRBI * 150102, DRBI*150103
StatisERBarA5H404, DRBl *150105, DRBI *150201, DRBI *150202,
DRB1* 150203, DRBI *1503, DRB1*1504, DRBI * 1505,
Statistiyaflysimfcanbiifferenseyin thRBIN-y 5monsm5ﬂffi@a@ anBRBIsbetween FLU-v

ond MR vopelatedafiete Seere cRlitheh groThison peTbn: MapsWhitey

analysi§ b6 QR0samfIRBIDifbfn 22 weldRBhE R, stz@Bﬁ&aﬁﬁﬁ%uﬁcant if the p value
DRBI * 160501, DRB1*160502, DRB1*1607,

was bpia18-9%508. HLA- DRB2- 9

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,C] 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 4 x 10° cells/well

containing a range of polypeptide antigens (5 pg/ml) or, alternatively, MMC treated cell lines
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DRB2*010l, DRB3*010101, . DRB3*01010201, DRB3*0 10
10202, DRB3*0101C3, DRB3*0O10 O4, DRB3*0102,
wWORB3NUDEB, DRB3*0104, DRB3*0105, DRB3*0106, DRBBGB1®7/000383

DRB3*0108, DKB3*0109, . DRB3*0110, DRB3*01 11, .

DRB3*0201, DRB3*020201, DRB3*020202 5 DRB3*020203,

DRB3* 020204, DRB3*0203, DRB3*0204, DRB3*0205,

* *

(splenogfE 30 S5HTS R0 911 LM HRRIR ot VITRRgPE e AR nfected
with difiRRat I BiflubRB3H0R 26 dedoRB3Y g, DRB3*0218, DRB3*0219,

DRB3*030101, DRB3*030102, DRB3*0302, DRB3*0303,

DRB4*01010101 5 DRB4*0102, DRB4*01030101,

* 1. 3

After ﬂﬁg& 1%%1%%%1%%%‘2 *dg,?gﬂée 9%%%9;%84* it g«é%%%ggéﬁé@ 3nd RRAYSQLRZIN-y and
IL-4 bsDRBaItthﬂQh') tiokind. HRB&A%@GIngDRBEé ﬁﬁﬁ&ﬁiﬁu@ﬁﬁﬁb@b@ﬂ(@hmmgen)

The lo R e5107 LibiRea® O ety K50 263l BRHisA019GRO6 pEmt or TN

DRB5*0111, DRB5*0112, DRB5*(0113, DRB5*0202, DRB5* 0203,
DRB5* 0204, DRB5*0205, DRB6*0101, DRB6*0201, DRB6*0202,
ResultsDRB7*010101, DRB7*010102, DRB8*0101, DRB9*0101.

Each igﬁ%@%@f‘w@%* 01010 ‘Gf%oé% %Bit% 1%%@46§cludmg P1, P2,

P3, PADPA! 3{A1PE tetXAn” D086, RA31een JaRNbd Qg%ntaumng T cell epitopes
DQAI *030101, DQAl *0302, NOSCS, 01,

reacﬂvm@ﬂplpd@mmmfgecubwmmgsg b]neer@MA-(M‘@am The aim of this

study B@M 61‘%1862]12 @%g@%&ﬁf E%D%I%\%Og %0‘1 %583 des to induce a

spec1ﬁ@@ﬁﬂlﬁ—%€i)§en b AR B mBEB § {*é) 2% 0dme %ﬁf P &%,as well as the ability
DQBP0202, D@BP0203, DB1*030101, DBl *03

of this mons)%’@fz@_’@mfm@r re@@ommra@smesa;e(l an@@ﬁemg@ 30Bienza antigens

som A 5 DR 0000 L DR 020500 EXB BB 1

A*020DFRAABAs. DQBl*oslz, DQBl*osls, DQBI * 0401, DQBI * 0402,
DQBl * 050101, DQB 1*050 102, DQB 1*050201, DQBl * 050202,
DQBI * 050301, DQB1*050302, DQBP0504, DQB1*060101,
DQBI * 060103, DQBI *0602, DQBL* 0608,
Re“"’”%%’%@%%% 1*060402, DQBI *060501, DQB1* 060502,
Upon B@Fglg%?ﬁes[s)ggﬁifé?@% yﬁBﬁﬁﬂe" g% Tgb;@ﬁ*;ﬁé%tmg cells (APCs) of the
transg%tljefm%lgl SofsiReds Ejg cm‘eaﬁcc%mp% muldbémpr@@&t?d in the
suxfac%%ﬁ@&ﬁ@ Q%]s %@r Mhe,og%% -APSEY" (Rddou1dePBhere they would

1*0622, DB 1*062 HLA- DP
proceed to actlvate 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 HLLA-A*0201 bearing human
cells (T1) transfected with P1, but not when co-cultured with non-HLA-A*0201 bearing

human cells (JURKAT) freated in the same way (see Figure 1A, the data for which is
presented in Table 1 below).
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DPAL1* OLO3OL, DPAI *010302, DPAl *01 0303, DPAl *0104,
DPAL* OLC5, DPAl *0106, DPAl *0107, DPAL*OLCS,

WORMAOBEL01, DPAl *020102, DPAL*020103, DPAl * OROL/GB2007/000383
DPAl *020105, DPAl *020106, DPA1*020201, DPAl* RCRCR,
DPAI *020203, DPAI *0203, DPAL*(C80L, DPAl *0302,
DPAl *0303, DPAl *0401. HLA-DPBl DPBI *010101,
DPBI *f4§3d92, DPBl *010103, DPBI *0102, DPBI *020102,
DPB1* 020103, DPBl *020104, DPBI * 020105, DPB| * 020106,
DPBI Q2T -y BPBY¢ G208]) DPB1* 0BDWUSY, DRBI * 030RD2,

DPB| #0302 — PPBl-*040101 BlL.*040102 DRPB| *0402

o=

DPBI #6501A DPBP0O601, DPBI1*2HOB + BRB1+{09e87 5588 1001,

DPB' *-41-04-0 4 (Y | S W W a ¥ WaYa) RPDRI MAI'\'I

DPBI T304 PeRSE1 58P, DPB *111%}73;’81?;801 PEP1901,

%EH:ZQW%SSE“% UUlUZBlgggénf%Bl w2600 "

DPBI * DP%P@mwoa PPB1* 2801, DRBL 296k 6
DPBI * SOOL | *3101, DPR1*3201. DPBI*3301. DEBI1*$401,

Note: DPB1* 3501, DPBI *3601, DPBP3701, DPBI *3801, DPB1*390Q1,

o G5B L BB S S0 PR O o

LBRbLISBEHide Pr8ileiied d th 4 *
s 40 8 Bl R 4 s
peptidppg begmmresaraPesuplexpbmiths ﬂl@lwll’@ﬂ’ElA eBoiesulEPBIt@Eay  internal

T I

averag@%aﬂd%@err@’?ﬁlﬁgﬁ@]ﬂ-ﬁe@%’ g%mﬂ) DPBI 8001, DPBI *8101,
DPB1*8201, DPBI *8301, DPBI*8401,” DPB1*8501, DPBI *8601,

DPBl *8701, DPBI *8801, DPB1*8901, DPBI *9001, DPB1*910QL1,
DPB1*9201, DPB1*9301, DPB 1*9401, DPB1*95Q1,
DPB1*9601, DPB1*9701, DPBI *9801, DPB1*99C1. HLA- DVA
DVA*010i ; DVA*0102, DMA*0103, DMA*0104.. HLA- DVB
DMVMB*0101, DwvB*0102, DMB*0103, DWVB*01. 04, DMVB*0105,
DVB*0106. HLA- DOA DOA*010101, DOA*01010201,

DOA* 01010202, DOA*01010203, DOA*010103, DQOA*01010401,
DOA* 01010402, DOA*010105. HLA-DOB DOB*01010101,

DOB* 01010102, DOB*010102, DOB*010201, DOB*010202,
DOB* 0103,
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DOB*01040101, DOB*01040102. MHC C ass | H 2Db, H 2Dd,
H 2Dk, H 2Dg, H 2Kb, H 2Kd, H 2Kk, H 2Ld, H 2MB,
wokando10h 2Ag7, H 2Ak, H2- Ab, H 2Ed, H 2Ek, H PBRKB2007/000383

H2F, H2I, H2P, H2R H2S, H 2Sxd, H 2T4, H 2U.

MHC Class | | 1-Ab5 1-Ad, |-Ag7, 1-Ak, |-Ap, |-Aq,

|-Ar, I-As, I-Au, |I-Av, I-Ea, |-Eb, I-Ed, 1-Ek51-Es,
The exbélﬁﬁent_"c"aﬁ@gs réﬂ'rgs%fe_a 'scﬁé"nga%a%aas Aol@ Q@-1Db. The

Invention is not limted to such MHC and HLA

nol ecul es, and can be adapted to new y di scovered such

| ecul e ' Si T, i.mply by establishing the

Sc}w’”ggﬁﬁoﬁgf??{fs}é’rgzﬂg?’ngﬁch as peptides with the

nol ecul es. This can be readily achi eved using known

techni ques that are standard in_the field.

Parti cul atl {ansteated vl Ply(er Bd ¢tedes for use with the

present i%¥vention include the follow ng: HLA O ass |

HLAA AL ABDPIISA a0iigar BeentiBg selisialonred 101 A*6801 B*5701

Ow* 1601 ApresalP Bnagodlybyakion I R302 eR)520pIcaneyier)2

A*3301 B*5101 Cw+1203 A*3201 B*5001 Ow 0802 A*3 10102

B*4991 Cw* 0801 A*3002 B*4501 Cw*0704 A*3001 B*4403

OWVAPTHELAY FI0R B* 4402 Ow* 0702_A*26Q8 R 44 QLo LM OTALyY)

A* T601s 240020 AP OGTI2AANRFO1 B*4001 Cw* 0501 A*2402
B*390% Cw* 0401 A*2301 B*3801 Cw*0304 A*1101 B*3701

Onr 03034 0302,F3] F5RRRUE3A2AHGEOL BY 3501 Owr 0102

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 + ———— No reaction (no IFN-y)
T cells reactive to APC(HLA)-NRP

\’ Control innoculation was with NRP
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A*0205 B*2705 A*0201 B*1801 A*0101 B*1501 B*1402
B*1401 B*1302 B*0801 B*0705 B*0702HLA Cl ass || HLADPB
woRaD@MBLA DB HLA DRB DPB1*1701 DQALl*0505 DQBAT/GBe)7/000383
DRB1* 1601 DPB1*130L DQAl*0501 DQB1*0603 DRBL* 1501
DPBI *1001 DQA1*0401 DQBI *0602 DRB1*140L DPBI *0601
DQA1* 0303 DQBI * 0503 DRBI *1302 DPB1* C50L DQAP0302
SchemBQBl FDE0 et 36A T DR JORRATrDQAP0301 DQB1* G601
DRB1* 1201 DPBI * 0401 DQA1*0201 DQBI *0402 DRB1* 1104
DPBI * 0301 DQAP0104 DQB1* CBC8 DRB1* 110l DPB1* CROL

DQAL* 0108 @%ké*c@e'ﬁo@iﬂpﬁﬁg&qﬁﬁétc. Bl *0101 DQAL*0102

DQB1* 8@ DRBI *0701 DQA1*0101 | *0202 DRBI *0404

DB @qlm 1 e‘hoﬂre% 2(9103 DRBI Olt02 .
DR *01 aQr 0 e
in entl ar e %'Wa%'l X%dﬁgl (IRF %?36[8 206,

HL A* 0301 HLA- A*1101, HLA- A*2402, HLA-A* 3401
¥ pKQ JHLA-B*0801, HLA-B*1301, HLA-B*2

HLA- Ow* 03, HHRAAC
Iﬁéﬁﬁﬁ&éﬂl* 0401, HLA- DRBl*% HLA- DRB
el-?L)ADRBl* 114, HLA-DRB1*1101, HLA-DR P1

k— Innoculation was with FLU-v

YWV INF-y

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)-P1 ———> No reaction (no IFN-y)
(or P2 etc.)

\— Innoculation was with FLU-v

As the transgenic mice used in these experiments do not bear any other human HLA and the
ability of its CD8+ T cells to specifically recognise P1-derived epitopes in the context of
other human HILAs which they have never encountered is low, these results clearly show that
the observed IFN-y response is specifically caused by primed CD8+ T cells recognising

P1-derived epitopes in association with HLA-A*0201 molecules.

It is also important to note that no IL-4 response was detected against the P1 transfected cells
in either FLU-v or NRP immunised animals (data not shown). Since IL-4 production is
antagonistic to IFN-y production and hence to the creation of antigen specific CD8+ T cell
responses, the lack of IL-4 production in both groups clearly shows that immunisation with

FLU-v induces a specific Th1-like response to the P1 component of the preparation.
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HLA- DQAl *01, HLA- DQAI *02, HLA- DQAL* 05 HLA- DQBI *03,

HLA- DQB1* 04, HLA- DQBPCS, HLA- DQBI *06 HLA- DPAPQA ,
woRADPABRD2 HLA- DPB1* 2, HLA- DPB1*O4 The i nvenpCTGB20017/000383

now be described by way of exanple only, wth

reference to the follow ng specific

enbodi nents. EXAMPLES EXPERI MENT 1 - Reactivity of

A s1gxuﬁmamf Rickchesq agal ﬁSﬂFN @Pfdaﬁ&ml ANfdodSRErvERen m&rp@@sz Qmpared
study was to denonstrate the reactivity of’

to the ARK enclesised lgeps rfHenesohilp Bl yaneiper tesmgpiyd addedi uo the splenocyte

cutture’ Gy ghe SRl Nal TGl ie&ﬁﬁ sl g PeL Rt f this TNy
responbé"%é %%? Fhalll EL B%érv‘e@ J&ﬂ%ﬁ tﬁﬁ %ietn Wis hemBRed i thelhA-A*0201

groun to t erinents, it is
bearmg Q‘éf asellls t"ﬂlﬁﬁ)@@mtmm ﬂonthmtob%rkfammghﬁ Rlewpodsfosdamethe basis of

contaifigp SBFORERNIAL e 7O yaH TP E i AR, N st arap LAS

The trﬁﬁs%‘énfchﬁlcet H@re rlﬁ@@'c@hﬁﬁl EYMWI%eﬁtTo@ﬁ@u§ Wb%olecules n

i nvol ved in those specific responses do not al so

additiqur ¢elube H&Aoki“@?é)sl ntedeoutvs) ﬁae@qu \171@ solableh Bl aeapdwed thye the APC

populfifh TPl SEARRIES blpl e bRt o B BY BrEipaifio g mowse
MEC RIISUERAOT PRI (Poavkindi-KE. RaaM NIV ORE Palmer DR, Sun W,

stinul ati on of + CTL response and an associ at ed

Rothwejln SW-c e&umg@z%pnéﬁflp besly #ks peassephagese et gdifiesgyé nptacellvlar

proces%ﬁ‘% Ba W%gso qﬁﬁ? esg@% t%n 1{5(%81%1%’-;%?‘10%1130 grglﬁ%l%eangtel }n?m?;f‘obzology.
2005; ZIIO(S)fBQS 333,8 evltldfle niddidte ¢i-eDnpetrendd CD8t+hend €Ipbngecell responses
el | s was jnvestigat ed.

d That
rSSPeC\'%aglyg é&%%ﬂ‘b ﬁﬁp’eﬁﬁéﬁlﬁ‘gm‘l ol “}S‘F‘Pﬁﬁﬂt‘mﬁsa hyosld gé?)fmgted that
the T_Fﬁﬁgil'esig t‘fS%% sgﬂfbieopf%oﬁ[@bé E ause ﬁ{err%ﬁlt}%t toBsefNréﬁl for the case of

e response seen was ose ce

humaiStéit@edbid pTeSE:ﬁia‘uSn aeaatuch targg ﬁo@b&ﬁCDM—)&n@ CDHCT etlasswould be

| nol ecul es, n cells that share with_th
able tq F%ﬁ%@eﬁf}fs é“WHl}@rrKéﬁW ippR Qbersved ardsthe Ipl @S A gmpqung response in

vitro ?h rifaPAP fbte gﬁgﬁduﬁg e %va?ﬁﬁ%ﬂitzkﬁ LARRANSE. dfeérly follows that the

racteri se oductioh of TL-4 and ILZ1
Pl-spdtaiﬁd Cﬂﬂﬁ"‘t"bl}trhpilcsyiemdbiatﬂed)m thfe Bincd-gdiEre bgﬁmmm(fh Wourld simply be

ice) | anti bpd es se., Bath re nses

unabl e fbpori P e R B SR AR et ahntuis BE AR e yesented 1o

them RIAEBGHIRAIA rcastn &ddigt: Al the experinents :
descri bed bel ow were carried out in

duplicate. Materials and net hods Peptides and

ecaonbi prot eins Al the polypeptides used in this
Reacré’flﬁgigﬁr}%n% M A amno acid (aa) 36 to 75 (SEQ ID

SplendgyitesPFionM ﬁl@@lslﬁﬂnmmﬁ@&ﬁ{ﬂ%ﬁlf@& BLO) Bve HRA daundS%o produce
to. 275 (SEQ ID 3); P4: NPB aa 306 to 326 (SEQ ID 4);
signiffogntlpgncrgased ok velsy of2 FN-SEQMIBIE) to pplenppytes fzen (WRBSmmunised

amma(l %%en cc?-)cul%ured with MMC treated HLA-A*0201 bearing human cells (T1)
transfected with P2, but not when co-cultured with non-HLA-A*0201 bearing human cells
(JURKAT) treated in the same way (see Figure 1B, the data for which is set out in Table 2
below). As it was the case for P1, these results clearly show that the observed TFN-y response
is specifically caused by CD8+ T cells recognising P2-derived epitopes in association with
HLA-A*0201 molecules. Similarly, as IL-4 production is antagonistic to IFN-y production
and hence to the development of CD8+ T cells, the lack of an IL-4 response against P2
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NRP: a control non-rel evant pol ypeptide) were
synt hesi sed by Frnoc chem stry and resuspended in 10
wORME@i080 PBS. Cel |l lines and viruses The T| apdr/g¢GBROAD00383

cell lines are human | ynphobl astoid |ines derived from
HLA- A*0201 bearing and non-bearing individuals
respectively. Tl was naintained in MDM nedi um

transfecled \ell§ ROSMer PRUL6 br MR WYaSedBRiALRI(@LE nbhsH3RM) tlearly shows
1640 medi um (Sigma) containing 10 nM HEPES and 1nM

that F1d §ai imwmymjsation inslucesat PR-apagific Tel-Bkewgppinserent ed with 50
W50 ng/ Ml of penicillin/streptonycin (Sigm) and, as
conpl ete nmedium 10 % FCS. Cell cultures were
mai ntaapled at 370C in a hum dified atnosphere of 5 %

c2 nocvtes were nmpintained in | NDM

medi Jrd TiNite Evg @gmBupp| emeAL&HV W t h o. 02N

b- nerieaptoetharot—(Sgra—50—1 e —of—
peni di¢‘ﬁ‘ry}/ st rept?nycign S?%’?Eéiéﬁé 18 2‘;’65&(5§ %%ﬁgﬁra)
at 3 i NETaRfTed NEx £, 01T 5,9 ;
e P NI ey Earedant 2450/ l00 *ORINAAL 147
and ||nfi-genzapB @td)ai N Jbhanneshyrg/ 57 995 e (opt ai ned

from|NLBSC as | vophilised stocks and lused for the
i nf ectiuelfiLGfpes2ip@hei ¢ (TlI) ard9al | ogenei c<BIURKAT)

human—eetHH—+nes—Preparation—oftarget-cellsfor

Note: cytoki ne analysis Cell cultures in exponential phase

“Lys”\Weddbs TS UESKRE BYrSCRckbfoE@tpGR WiRAP Al valicdidd cABHated. “Sol”
s resugpende%&lat a densi t_\%lf"g? %6 ce}ﬁﬁ‘glamvaﬁl serﬁm ?teee Sol

meansrsediiblpeptide quesestedfto thvepumhbtly splsypeyts ipopslatien.¢ Pro” means that the

pepich R hEdeEd BB 209 6] oL IPE T 85 S S8R0 2 fvema
processin@\UntNOARAY o AHEAEAIRE EftobBEoNRMEE AN BbleBules. Values represent
instructions and i ncubated in conplete nmediumfor 8-10

averagegustgndaed erer ditho MIENTy 1€ Liywiy/mil). eat ment .
Al ternatively, aliquots of the cell suspensions were
infected with a range of live Influenzavirus (MJ of
A sigmfiddy iR RBE TOH HroMREHR tral Ws6 BbidhvBh FL@%E@H;%%H’[ NRP
. Slgnz?\?}d i%’clzukggt ed ininf/é)cr)?rpl ete r?e%j}flsumfor 24Lﬂﬁacmrs bef or e ©
immunivMd groeps mewet P2Fors dMPlY mddddnenthe splehdsytavenkurhahy estest to P1,

hovvevb r%%?o%lrp%iiﬁg%%nﬁgéﬁ%yggﬁog% Ir&/)ﬁ@ agg%t%g; Eﬁg g&g‘t?l% ain?lgen than to
that pféﬁ&%a' W%Q}{)ﬁk@{%m %E&‘?rf%geéﬁggﬁ;s' SR oL Vol Reifoate that P2

e ce suspensi ons were our trnmes in
harbowss maherfly o VBIMAMA D20 dp2ibPesthut Blsorismpnamdufd FRRDY epitopes.
resuspended in conplete | MOM nmedi um | mruni sati ons
Seven to ten week old C57BL/6- Tg(HLA- A2. 1) I Enge/J mi ce

Reactlity-bf pefdPd 3t4 ansgeni ¢ on a C57/ BL6 background,
Jackson Labs) were inmuni sed subcutaneously with a 200

As wasl theosse B R2heigaifidegiéy ippregsed BN grprpéuctivouse. bel obstived between

tes u each dose_ of e antigen preparat.i.o
FLU- G4 ARTE RS o0 whend: Ra R Bt Sibly i tahg culture as
well 2B eh 4@y 4k Br3embd $RAM.ARRAPRISFnkfRcted human cells lines (T1), but not
when they are presented via HLA-mismatched (JURKAT) human cell lines (see Figures 1C,

1D and 1E, the data for which is set out in Tables 3-5 below). In all three cases, the increment
in IFN-y production is gréater 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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| FA (Sigma) according to the manufacturer's

instructions (FLU- v preparation).

In

t he control

w@ewap9ioeach dose of the antigen preparati on cpeor/aBa@d/000383
an equi val ent dose of the non-rel evant pol ypeptide
prepared in | FA (Sigm) according to the

manuf acturer's instructions (NRP preparation).
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presented I nfluenza antigens fromseveral non-related
strains pathogenic to humans in the context of
Note:j nf ect ed human HLA A*0201 bearing cells.

“Lys” means the negative control background upon which all values are calculated. “Sol”

means soluble peptide presented to the primary 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

average T standard error of the A TFN-y to Lys (pg/ml).
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Reactivity of peptide 1 Upon internal processing of
t he pol ypeptide by the antigen presenting cells (APCs)
w@boorlog1080 ansgeni ¢ m ce, the contained CD8+ T B€l/lGB2007/000383
specific epitopes would b e presented in the surface
of the APC in association with the HLA- A*0201
nol ecul es where they woul d proceed to activate nave
. FinallyCk®a1l Thré@bé 1@1&@ ¢hil 18 Fe@Re I plodaaresl dA 1T (Hatd ﬂd{%hbxﬂﬁ}l 'i’(fis clear
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preparation (FLU-v). were found to produce
Reactiipipfinepdae| y i ncreased level s of |FN-g conpared to

s g RERGEES | SOARE) PNLSoe BLAGHESI, 1. eyt peve

FLU-vcald RP Tinjnubhfsad §foRgé athePbhs Hinplpaddedas th@hﬂ[ture as well as when it
co-cultured with non- HLA- A*x0201 beari ng human cells

is pregentgdexip) Hl/emaiched frangleciednbumay ceedings dids P pofewhen it is
t o f T

prsef ' Bl St FORRAS ol B8] S PSRl St g

whichvid bethoudlin T\ab]leLfebelaw)s A:@Jin: a &irdiell, theSgﬂeétempmsedb obieeved to the

solublg sgtﬁéegte; %%ﬁg,fﬂga(g P‘ﬁ%lé{qg ?lf) é&n@%éﬁ%&fﬂﬁﬁ%ﬁoyg the causes for -
these cﬁfs@ﬁﬁﬁ&&%a@r@ %Eﬁ%eﬂ"’e&ﬁaﬁl@@ fc?reché ca°Se 'd?ﬁl 'Tﬂa)esﬁ%lh $9t be developed
l ow ng I nternal processing and | oadi ng

furthelrl@’@lhlldmgeﬁplltr@ﬂ@em tbat eadier vectillC ol ecul es. Val ues

represent average + standard error of the DIFN-g to

Lys (pg/ m ). The experinment can be represented

schemgphieal |y as follows: Schenme 2 - control testfor

Tl andJURKAT Tl transfected with Pl (or P2 etc.)

al | owed IEN-yRp L(yel(pg#ﬁl)et c{) td“IslbiVenoch/t es MRE( HLA)|- PI

+ ANt {fna 1N : ~nl |l o Lngr\t|un to
. eact+-ot— O F—eelts— Gt

APC( HS2RRP Control | nnacaﬁ%ftﬁéﬁ“v%s WA 5NR%9§UF2|KIAT
t (0] g CE
al | ove %ﬁ“-‘f’@é @éﬁ’j IR G PR AT AN L R v

spl en ylmﬁj HLA) Pl 5 1p Na 11eact ~« IFNFg) T

cel | sp?eact ive to PC( HLA) 1%I % 1Cljf)nt rologqll n%gudlzati on

was W IhhFNBRSpliap®)3 - FILU-v te®t resplt sfargTl
KAT

andJ
Note:

“Lys” means the negative control background upon which all values are calculated. “Sol”
means soluble peptide presented to the primary 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

average * standard error of the A IFN-y to Lys (pg/ml).

The failure of stimulation with P6 to induce any IL-4 production (data not shown), clearly

show that the immune response induced by FLU-v vaccination induces a Thi-like response to
Po. ‘
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Tl transfected with Pl (or P2 etc.) gen presenting
cells allowed to naturally by adding Pl (or P2 etc.)
wo eoospbwaocyt es JURKAT transfected with Pl (or PERGBR@7)00383

gen presenting cells allowed to naturally by addi ng Pl

(or P2 etc.) to splenocytes APC(non-HLA)-Pl + T cells

reactive to APC(HLA)-P1 o reaction (no IFN-g) (or P2
Reacti®FopFIIMNQE Wbk s Rd Wftuethd Brdthd- v As the transgenic .

mce used in these experinments do not bear any other
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. t j i i fi + .. | .
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wouldPs8¢ide gk@c@ctioi ot MWIBHURG LR LY %Béﬁ-éé' oSOMRRHEHaY rise in the
t'he NRP i nmmuni sed groups when soluble P 1 antigens
futures{rempl ypoatanedus seconbisgsiosnpayeen dighly rpeti{dgenichenimiab etreias with
9& Tl %.JURKAT cells). However, the overall |evel of
curreng grgan nés'r esponse is | ower than that observed when
the antigen was presented via the HLA- Ax0201 beari ng
Tl cells. The explanation for this observation is that :
For this) anglysisdasimpgspbmoeyie coliges obtransgeniaianinmgs swimopiessl with FLU-v
or Nﬁﬁ%r@ﬁ@-cﬁﬁﬁr@@htlg .s&ge%iéltlbﬁﬁeﬂzg 1}1%§teﬁpﬁigﬁe’r"(g£0&2 %\'ﬁrﬁg (T1) and

and not nouse ransgenic mce

non-beamimigai FURKAT) | hwoap| @ientrhef thigu Sﬁﬂﬁél’l@ﬁ Mt-£64. |hL@Sd | for infection
ence t

addjtion to the HLA-A*0201 nol ecul es, e _
(ol Do v ISAMC Y T and opapRAk et Br s alpattipgenic to
i . | t .
ol R PR R AR R BaGh 10 PR 3608 SAAESEIEH0. Asan
antigeR§pedifio PMsitikk vongoChly eRaiinmiar oRjblSypirepdfatisat dfnlel sixS\3blypeptides
dd d" H%?man. dendritic cells and macraphages exhi bi t
addedfp fRe QAT SHERARES PEPEPIN BeLeeiing pat hways for -

sol ubl e and | i posone-encapsul ated anti gens. "
| mmunobi ol ogy. 2005; 210(5):321-33), which nediate H 2D
Splenepaydasr fromn e IEDSRCanateCRaNAIT proeluted & sipnifieatly higher level of IEN-y

compared to those of NRP vaccinated animals when co-cultured with MMC treated influenza

mfected 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 against 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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respectively. As a result, if Pl contained nmultiple
murine epitopes, it would be expected that the IFN-g
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val ues are calculated. ™ nmeans” sol ubl e pept
Peptlds rig ke @rasenteh copiplergd yw %}p Itesn eel's lpdpmiokecitles. foll@vmg internal

procesHF8 R 1Bk SR R PR ] BTG SRECTRARERY 11 s e
HLA- MO@@ISB&:Mg&nﬁndm@(ﬂll e, Ifu’t hefers @6 UURKOAT 60 REthe QMLAQL\*ozol
he NHC nol e es. Val ues represent average + stan

non-b%%rifn@rhlaﬂfm% ﬁ%lf Bup ENNCREP 6 -o( pEN W;Calpd@megz@/m aqa(NWC/X-m
ond BIBGHERISE)SN ud RRGNCUL O] Bh0090ENY B bkt 5 strin
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Pl , however, the overall level of the IFN-g response
AIFNV%@I@fSe(BS/@ﬂto the soluble antigen than to that
presented by the HLA- Ax0201 bearing cells. This
observation would indicate that P2 harbours not only
Interestingy) thbll ek @dRd rg eRidcape DfWIN-alfsO agt 1hﬂﬁﬁlzgt’iﬂ§e%ted groups was
ea an

(H2D) epitopes. ctivity of peptides 3
greater than observed when similar analysis were carried out using purified polypeptide

antigen. This observation, however, most likely reflects the inability of MMC treatment to
fully inactivate the virus present in the cell preparation. This, in turn, would result in viable
Influenza virus infecting susceptible mouse cells in the primary splenocyte cultures, thus
leading to a primary response in vitro. This Interpretation is sustained by the observation that

most influenza virus strains used induced the same level of background IFN-y response
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As was the case for P2, significantly increased IFN- g
production can be observed between FLU- v and NRP
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set out in Table 6 below). Again as for Pl, the

greater response is observed to the soluble antigen,

Materidddhselbng 4 hat P6 does not contain strong H 2D
epi topes. As the causes for these observations have

al ready been explained for the case of P | they shall

Pe “{; l?e devgl o’;éed further here and one shall refer to
PRAEH LA 96" 4&cti on. Table 6 Note: "Lys" nmeans the
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chemistry and resuspended in DMSO in PBS (the concentration of DMSO in the final

preparation was less than 5%). Lysozyme (Sigma) denatured by boiling was used as the

control non relevant preparation (NRP-v).
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average + standard error of the D EFN-g to Lys
(pg/mM). The failure of stimulation with P6 to induce
wa@nyo7iotodo pr oducti on (data not shown), clearl yPehGB2007/000383
that the immune response induced by FLU v vacci nation
i nduces a Thl-1like response to P6. Reactivity of FL U v
to non-rel ated influenza strains The experinents
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i.t h di ffer n-rel ated.strains of inf]luenza. Such
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delivetyrdshehadginaityect ed HLA- A*0201 bearing (Tl) and
non- beari ng (JURKAT) human cells. The three influenza
strains used for infection (A/ New _Cal edoni a/ 20/ 99,
On D24 1¥10h theldd: A0 s8fi - :
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antigen specific positive control an equi nolar sol uble
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From day 20 all animals were monitored daily for symptoms of influenza (e.g. sneezing and

pyrexia) as well as weight loss.
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in influenza infected human cells. Table. 7 Note:
"Lys" neans the negative control background upon which
wa@bkdo7wadoses are cal cul ated. "Sol" means sol ubl BCpeBRI0d®00383

presented to the prinmary splenocyte popul ati on. "Pro"
means that the peptide is being presented conpl exed
wth the cell's HLA nol ecules follow ng internal
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treatment to fully inactivate the virus present in the
As sh@\@fhl m grigpaAamash anifiels jminonised myithweithed the FUURvian NRP-v peptide

Inf ru fectl susc i bl e .npuse
preparffiBR, Sk "TlSH R PG St 0 PRS0 RIS PR e datluene
A/PR/BIBASLpAAYTEI Mftck SSRGS chilldfgh r(m%Txm mdw&&?e&?&e’g ) B chiftrast, as

sust ai ned by the observation that nost influenza virus
shownsiny Bign3B pad dn itheiehsenret qfefllé&nleplle@«zzewnmdb aomgntsﬁqh with the FLU-v

d tly human
popukEDs LR GANAIERRREEDbLY o8l D TuRLERRAER) it g
animaXeepinied wich ﬂﬁlm-kﬂp@epaﬁatioh@%%ﬁ@ 10edyced background
EFN-g production observed in JURKAT cells infected
wi th B/ Johannesbur g/ 5/99. However, as even in this
rhe SRS EBIY o Q) B 8 R s g,
even dtha loﬂsas]ev&ledbsdl d¢ff eachnafeits sowstittsntl antveepEtideh €10 aslodednduces a

. ..SUSC bI| fJURKATcIIstomfectlonb

sieniSRAR] (FUF, 5! BYOIHER bt ey gélaﬂmsnww Iaﬂw@augéese peptides, as

indicated! & GRekd i RDBREH 3 %gchoopﬁrﬁﬁnl? BleRNT dACK aﬂﬁt'yo%thm the
regi nes. Whatever the case, this servati on, 3oes no

contexd of Hagnanf oA Glags Ic[Fharesﬁlas:a;ondbatata/ﬁmcfaatahatcﬁDw Treells sumulated

vIe S fIC rec tion.of_.na ]y .
by Va‘g‘lﬁét: B8 &M Woﬁltéﬁ' apglfe} {4eoyeRargit %rg@bﬂye?j Sﬂ%”%%ae‘,’% ]%t inpfenferring
protecﬁlohlagghhﬁlﬂﬂ@&ﬁllﬁfgétﬁﬁlm es followi ng infection of human

cells with several non-related strains of infectious

i nfluenza virus. Therefore, FLU-v constitutes an

ef fective candi date vacci ne preparation for protection
against nmultiple influenza strains, thus obviating the
need for the current yearly re-vaccination protocols.
EXPERI MENT 2 -protective effect of polypeptides in

m ce
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The purpose of this study was to denonstrate that |ow
dose i mmuni sation with the identified Influenza
waonseomed T cell pol yepitope peptides (FLU v)PCTdBe@S/000383
protection, nediated by CD8+ T cells, against |etha
chal l enge wth the influenza virus. Mterials and
nmet hods Peptides, antisera and virus: The candi date
" CLAIMS8EcCi ne preparation (FLU-v) tested in this study is
conposed of several peptides (i.e. Pl: MA amno acid
(aa) 36 to 75 (SEQID 1); P2: MB aa 124 to 158 (SEQ

L bRl DR B TR LB o BB somorics
one oraoreBEquelBesdavdiy 4t0ed3b6(BEQANd ) withvai £ Bf SEQQDai b, or comprises
synt hesj sed by Fnobc chem stry and resuspended in DVBO

two of masgspiteRrs Ay Mt 2BIP AiF1dst OTDVISES, | g9ck f@itpPe ARving at least 60%
homolgée}ﬁgftﬁ% ?tesgﬂ c+ I@iﬁaaayt \Acgg%u i- 6%)5?%%)5 e s«aﬁloelqu%% as the epitope:
relevant preparatlon (NRP-v) Purlfled rat anti-nouse

SEQ IS ot S ok RS bt Sy Rt Radd FE 1 {“ué\ﬁ .

SEQ B/PR/ %WCM@M@GWSM@WM@&L&EK@AV% to ten

-standard stock. |Inmmunisations On day 1
SEQ deek oPBIKIZYRBABIIRGENATIRSQA) | Enge/ J nice (HLA- A*0201

rANsge ground, Jackson Labs) were
SEQ b g@%ﬁ%&th he base of the tail with
SEQ Ib 200 DiImigsaspipGaVIMGMIRMBS EPRGMSIERT eyl sified in
In the test group (n = 14), each dose of

| FA (S

SEQ Ibify ahﬂ%&@%LBP@EEPELF BK Ei ned 60 nmol of an
equi nolar m xture of all six peptides (10 nnol each)
whilst in the control group (n = 14), each dose of the

wheremnt itige npqlypepaidat iion imenhegened an £queMedalt HPERsiBE a major
rel evant I ypeptide. On da%gw all aninmals

n
hlstoc‘?%%%‘ﬁ\‘ﬂé‘éi CONBUES i whereisi thg nohepeptifie iviseies complete

lnﬂumﬁﬁqnﬁgﬁkﬁmﬁf dellvery as used originally. On Day 16
bot h e test and control groups were split into tvvo

equal subgroups (n = 7 each; i.e. Crol-1, Crol-

2 ey h5be b et peY #é@@%ﬂ?%%aggéggﬂlﬁh'p&sfpgpude comprises
one od mbf@&ﬁ)ﬁbﬁdéﬂ Qi@ﬁnéd‘bj? ¢hd AMoRing AhirdMdid %&Hﬁl%s Sh?ﬂl?e a virus

100 Ist all"animals in the CGrol -2 and Test -
protelrg rQﬂﬂQﬁlpﬂé@ﬁeW(ﬁe@f m@ree qmtqpad; bamng fijaauind @nids for mmre lfaned sequence

fol | Da ]
deﬁne&%g% et:}égggn%q 1no %)/dléﬁ,? d% Fal g%zhg rsgo% %{q\gve rael ar ge

Iet hal dose (appr OXI rratel y 1.5x1 07 pfu) of Influenza

$y8/34 a ani mal s were again
residues34-Aher i toﬁ@ﬁﬂ"@i nrpfelict ed with either rat

residuéM34-TqRus e- (B8, 0 protein
residues 255-275 of an NP protein

residues 306-326 of an NP protein
residues 395-428 of an PB1 protein
residues 32-55 of an M2 protein
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unrel ated sera as descri bed above. From day 20 all
animal s were nonitored daily for synptons of influenza
W@ eoogioowpeezi ng and pyrexia) as well as wei ght PCT/GB2007/000383
| oss. AUani mal s still alive on day 27 were culled and
the study was- termnated. Results In order to assess
the efficacy of the FLU- v preparation as a candi date

wherelhnf thee naalypepcide Nés | imwasogdasd riabl £ Wertéhedte URxpressing a major
Ilenge study in NRP-v and FLU-v imuni sed ani mals

hlstocqa%l?aﬁ’é’l ith ecomprex) Q}f%?)palbm gndaviagreisi the ppjymetds ys nefna complete
fl pdose of approximtely 1.5xI q7 pfu wll
influe Z?ﬁﬁggﬁﬁ% muni sed C57BL/ 6- Tg( HLA- A2. 1) | Enge/ J mice on
day 4 -or 5 after challenge (data not shown). As shown
nost.. ani ma] s i mmuni.sed with either the

3 IF‘EL&}%?P%QP&F“OGOIHE& fd éiaa? ehd¥ fH#i8hg; Wieh Pabpsplida gomprises a

cvtoto D ?ﬁﬁ)h cunbed to infection by Influenza
yiot A PR'8 3§&%$@Cdr£§?g’lt§’?t€'er i ntranasal chall enge (71% vs
100% respectively). In contrast, as shown in Fig. 3B
apd_i.n the absence of CD8 de ani nal s |se
4 RO ne e RSSRE B 4t GrecoRpRedam SRRt & & 3 or more
epitopéseduction (p < 0.05) in their nortality rate conpared
to animals i mmunised with the NRP-v preparation (28%
vs 1009 . The results of this study clearly indicate

S G IRERREAT BRI Byl esimg el o R s BBRERP Sin an epitope
withmanylof&lemqﬁ&rﬁ&soﬂsm mhbald., induces a significant |evel

of protection against |ethal challenge wth Influenza.
These peptides, as indicated earlier, where identified

| i LD oo o] N y vi
6. (R PUBSRET AR DY gl S e 0
influenvevimobetraine the fact that CD8+ T cells sti mJI at ed by

vacci nation with the FLU- v peptide preparation play a
significant role in conferring protection against

7. | AfPougRpAdd BdcerdihoR Ghifl é‘@vhﬂ:h 1.4?]1 1‘%’%!{11¥ Ri'i:'tgﬁ pt@\ﬂlt&%f%’ﬂuenza

more than 100 am no aci ds, epti de “conpri ses
virus s§a@sor nore sequences havi ng at | east 60% honol ogy

with any of SEQ ID 1-6, or conprises two or nore

epi topes having 7 am no acids or nore, each epitope

8. havidigpaptidt eredrdf@HohaiyDhReYdink thiR, T CPUHamh
any o%p%EQ ID 1- 6@t haiﬂmﬁgs tr%\gsarlre length as th é_;o&ne o rmore

mﬂhﬁfeﬁ?ﬂ%ﬁés frapen ipfluenpp FALNVEWHITRP LSPLTKG LGFVFTLTVP SEQ
ED 2 LLYCLM/MYLNPGNYSMQVKLGTLCALCEKQASHS SEQ I D 3
DLI FLARSAL| LRGSVAHKSC SEQ I D 4 PG ADI EDLTLLARSMAVRP

9. SEQ@diypeptitie |aa§5¥mﬁg$&@mmw%é;aﬁ\&@fﬂﬂgw@e§ﬁ& hiDatbleast 60%
[1d LHE%DR% FKCI YRLF
homologous to e protein 1s an influenza M1 protein, when the polypeptide is at

least 60% homologous to SEQID 2, the protein is an influenza M1 protein, when the
polypeptide is at least 60% homologous to SEQ ID 3, the protein is an influenza NP protein,
when the polypeptide is at least 60% homologous to SEQ ID 4, the protein is an influenza NP
protein, when the polypeptide is at least 60% homologous to SEQID 5, the protein is an
influenza PB1 protein, and when the polypeptide is at least 60% homologous to SEQIDG6,

the protein is an influenza M2 protein.
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wherein, the polypeptide is inmunogenic in a
vertebrate expressing a major histoconpatibility
wa eovplogro3q VHC) al | el e, and wherein the pol ypeppPCTi€B2&7/000383

not a conplete influenza virus protein. 2. A
pol ypepti de having no nore than 100 am no aci ds, which
pol ypepti de conpri ses one or nore sequences defined by

10.  t Aepdiphdptivk RBcording Qo kbl hréReInGUEsinD fwiddteintht WRRHR gy is 75% or
virus protein, or conprises two or nore epitopes

moré. havi ng 7 am no acids or nore froma sequence defined
by the follow ng am no acid residues of an influenza
virus protein: residues 36-75 of anM protein residues

11, 12%olyideftidd ackordiflptons] €, vastdihl €& hdakolddpis @S5 %ae: mbie.
protein residues 306-326 of an NP proteln residues
395-428 of an-PBl protein residues 32-55 of an M2

prot ei [ - REI Lde- i s i.m i C 4 .
12. U7 PREPAPRAE cortie B9 SR Re? ol AOHERIT (hf" fomology i
substapbalfy 800%.MHC) al l el e, and wherei'n the pol ypeptide is
not a conplete influenza virus protein. 3. A
pol ypepti de according to claiml1l or claim2, which
13.  PAlyRsHptide a@&?&iﬁg%‘3%nﬁg&%&cﬁhg’&aﬁnfwhé‘ﬂéﬁi‘@l@é&)ﬁoéecg&ﬂ rises 8, 9
epi'tope. 4. A pol ypeptide according to any precedin
10or l:{)arinino asobpringirag 2, 3, 4, 5 or nore epitopes. 5. A
pol ypepti de according to any preceding claim which is
i mmunogenic to an epitope within any of the sequences
14. OfA dptidd abcor@ing Ao BRY YRERINE 6laRk ARR IS hRrén 50 amino acid
.. preceding claim which 1s imunogenic to an influenza
residugs.r ys strain. 7. A pol ypeptide according to claim 6,
whi ch is immunogenic to a plurality of influenza virus
strains. 8. A polypeptide according to any precedi ng
15.  clAapatypdptide hecordmgito ity pecetit g MlaifMEEn kit @bm 15-35 amino acid
., sequences froman influenza virus protein. 9. A :
residugy)| ypept i de according to claim 7, wherein when the
pol ypeptide is at | east 60% honol ogous to SEQ ID 1,
the protein is an influenza M protein, when the
16, pdnyipeptriogenic smati-dpitapt p@§pephidanbogrisingtteroFr@udid pdlypeptides as
defi ethe rotei isl an influenza M protein, when the
1186??5%8?* ng 124 | east 60% honol ogous to SEQ I D 3,
the protein is an influenza NP protein, when the
pol ypeptide is at | east 60% honol ogous to SEQ I D 4,
17. ¢ ﬁepcpiypmdn dogpasition fdonmriging NPo or more polypeptides as defined in any

preceding claim.

18. A polypeptide composition according to claim 17, in which polypeptides having
sequences of SEQ ID 1-6 are all present.

19. A polypeptide, or polypeptide composition, as defined in any preceding claim for use

in medicine.

20. A method of producing a polypeptide as defined in any preceding claim, which

method comprises combining two or more epitopes to form the polypeptide.
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protein, when the polypeptide is at | east 60%
honol ogous to SEQ ED 5, the protein is an influenza
w@Blo7psBEi N, and when the pol ypeptide is at |pPeEGBIOZN00383
honol ogous to SEQ ID 6, the protein is an influenza M
protein.10. A pol ypeptide according to any precedi ng
claim wherein the honology is 75% or nore. 11. A
21.  palpopaRbiide careRbd wWitcl SulradtBothpritbes 8b Eﬁﬁie%@ﬂ%@&m any
is 85% or nore. 12. A pol ypept i de accord| ng to an
precedifgsdeim #yl earien. wherein the honol ogy is subst antl ally
100% 13. A polypeptide according to any precedi ng
claim wherein the epitope conprises 8, 9 10 or 11

22, ammhabbﬂprOMClﬁQa@oly};éptldé qakiiRe Rl HekenedGa Qlaeth M, %Rich method
g(gﬁecedl ng claim having no nore than 50 am no acid
compr}sg f:

RQINZIIH0 Ok IMRIP GPIGREs éJéd/ e pelipeRide ovithihe prreisedi ng
cl ai m conprising from 15-35 anm no acid residues. 16.
An i mmunogeni ¢ nul ti-epitope pol ypeptide conprising ‘
23. tA@o@rpe[rtid@ cpshiypept 4 tethod aceeflingad clamallyopdlgieed? Ngherein the
aim 1 A pol ypepti de conposition conprising two or
Camerr’rﬁ?émﬁ?ﬁ epti des as defined in any preceding claim
18. A polypeptide conposition according to claim17,
i n which pol ypeptides having sequences of SEQ ID 1- 6
24. aA@OéYHepbﬂ@SmmCtl@ a mepodyqoeqtlingep cimimp2sl ypelpit 8%, wherein the
| on ined in. any pr ecedi ng claimfor use
carrier, C%g%g%l Ci n%djuvfﬁlt a“}i{/?freatrh%(& ISy oduci ng a pol ypept i de
as defined in any preceding claim which method
conprises conbining two or nore epitopes to formthe
25, pOmygsieRUAGRS opYaccerermposition d@alnsinlsﬂlrfma,,comnsimg apolypeptlde or -

t ol t s, defined in
posn SRS SHGESTPIPAL 365 HEWIPEP 88 AR sloBe ccpien
and/orpidpoant, ng a pol ypepti de const ruct as defined in claim
21, which nethod conprises conbining two or nore

epi topes and/or a polypeptide with the carrier. - 23.
I
26, APLabERLiS GRpl dbhotid IEOAAGEA! ool e

constriictpe Myivegt indérinalis thin 3 er chimeuhnd optiellyiangphopeib@i e¥eipient
and/or é or _claim 23, wherein the carrier conprises an
240t and/ or an exci pient. 25. A nmedi canent or
vacci ne conposition against influenza, conprising a
pol ypeptide, or polypeptide conposition, as defined in
27. aﬁyn@hoct pfpreduaing @ metheimzant appacviici catmposition pi defined in claim 25,

which method comprises mixing a polypeptide, or a polypeptide composition, as defined in

any of claims 1-19 with an appropriate excipient and/or adjuvant.

28.  Use of a polypeptide, a polypeptide composition, a polypeptide construct.or a
medicament or vaccine composition as defined in any of claims 1-19, 21 and 23-26 in the

manufacture of a medicament or vaccine, effective in the treatment or prevention of . °

influenza.
29. A method of treating or preventing influenza, which method comprises administering”

a polypeptide, a polypeptide composition, a polypeptide construct, a medicament or vaccine

composition, as defined in any of claims 1-19, 21 and 23-26 to a vertebrate.
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and/ or adjuvant. 26. A nedi canent or vaccine
conposi tion agai nst influenza, conprising a
w@oedoypepss de construct as defined in claim 21, Pct/aBro02800383
or claim24 and optionally an appropriate excipient
and/ or adjuvant. 27. A nmethod of producing a
medi canent or vacci ne conposition as defined in claim
25,. which nmethod conprises mxing a polypeptide, or a
polypeptlde conposition, as defined in any of clains
30. A mthmdtahccmdngﬁp chpni2e, wheedi thi eattetaatd in selend¢duframta mammal, a
a pol ypeptide, a pol ypeptide conposition, .a
bird, aﬁ@ﬁ&b@%& é ‘construct .or a nedi canent or vacci ne
conposition as defined in any of claims 1-19, 2 1 and
23-26 in the manufacture of a nedi canent or vaccine,
31, &k frethody @cgarding ot ¢laiat ﬁﬂnwh@rrelrp they ertabeate 8 & Wanems g domestic
. h e ventlng i nfluenza, .
munm%é%%ﬁ%#ﬁ% % %%%%?%jhﬁg nlsﬁerlng a polypeptide, a
pol ypepti de conposition, a polypeptide construct, a
medi canent or vaccine conposition, as defined in any

32. o msthpchaccarding toxlaimahly vamrep theyvestepeaty @bﬁe&p@dsﬁ)@mp‘ chicken, a
dudkzﬁ§§ gggﬁgqg&ghpgch glidl qh%gmhmhereln the vertebrate

roma ma areptile and a
fish. 31. A nethod according to claim3.0, wherein the

rate i s, a hu a donest |nal or a farm
. ﬁﬁmep R cﬁﬁfﬁm&rm?@ocﬁ dicagent, Aaeip o uSe eccording
to any efe%ealﬁ% ’Bﬁtnhowﬁér@in%@ﬁmﬂu‘éﬂz‘?i@hﬂ1ﬁfH1%n¥aeAtsﬁanat eis

Sel ectéd froma chi cken, a goose, a pig, a
horse, a COM/ a dog, or a cat. 33 A pol ypepti de,

i de nstr nmet ho ament, vaccine or
R O BERR R meSPeP o EEbaR Ao e dip ey wfEE g us hocording
to anybﬂél'aﬁﬁ@?-azl WhéBinl thd 1nfIRBAR ifad irfRiehza B4traift. POl ypepti de,
polypept|de construct, method, nedi canent, vaccine or
use according to any of clalns 1- 32, mhereln t he
influenza is an influenza B strain.
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