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COVPOUNDS AND METHODS FOR THE TREATMENT OR PREVENTI ON

OF FLAVI VIRUS | NFECTI ONS Thi s application clains the
wheosfizg290f US Provi sional Application Serial NOT/CA2006/000891

60/ 680, 482, filed May 13, 2005. The present invention

relates to novel conpounds and a nethod for the

treatnment or prevention of Flavivirus infections using

novel c g

b oughd i {RERAPFAME UENEE VACORESRERAEILATIONS,

al t hough there are other causes known. Viral hepatitis

is by far the nost common form of hepatitis. Nearly

CRoséﬁgEIg%’ItQE@ffEHGﬂﬁiA%‘aﬁ Rﬁﬁ @A?g%h&hepati_tis each year,

those, nore t O are infected with
ti6s BERRbLdH éalglsvthé Wandrit BEMfidrity HQY'S! Brddisional Patent Application No.

ositive-strand RNA virus belonging to the
60/686:4 filedriunad. 2%9ﬁ mhickriglineaeorated bereinyy refarentehi p to
t he pestiviruses that include hog cholera virus and

FIELDROF THE INVENTIONar rhea virus (BVDV). HCV is believed to
replicate through the production of a conplenentary

MEgRbre¥entShveatich Red ?éf’ﬁalrﬂtyﬁo aRugtibviraltfoendiasdh, 8hd in particular
efflci,at cg%}mée rep IQatEP % istem for the virus,
relates fo\2 ‘b%??' POPE PGP P HENP bool ed human pl asma
and shown, by electron m croscopy, to have a dianeter
BACKGRGIBNDIOBTHEANNENTIONR HCV genone is a
si ngl e-stranded, positive-sense RNA of about 9,600 bp
Clofluergafina campwnyipfiectieistliseias8 00Be 38Fratomy systero iadsgciated with the
Odho%o%}igaé ifaﬁ@ﬁ/ao\éﬁggée%ngéb aHé)eSJ)f ﬂ%{ ﬁ@ﬁ I‘:’%b }e%gﬁlv%{éaé)lﬂt*égthe virus,
vaccinbi8amis thiszHBy r¢dgirad ON%)E)arly btasus svutbei re@vradlatddatactlhe that takes into
t Y
accourzt J\}r;érﬁ{a\?gri? |or9=J lg%@)fet? ‘ir?é ggoﬁﬁ‘ﬁ%t'&qmqt IF%BT &;s% fé‘%?ggﬁgﬁlg@{o include
all the |diffeir@1tatrelos IaeﬂlweMB&ctlmgapeCtpHﬁsmshe wotldidafingca partipulat ssason.

e

e B St ke KLt B e SUeb Pnpy st be
reformnBted eadiSBar ded tecantigenic eamationiin theswrfpoapioteifuipidhé gings. One
roadblb BBl réfmliBtd) fslfie FRIERAALBNAR L BB EheBO i RITand

I nc I'ng a polynerase, "protease and helicase. e
prepangggufficiaptifeantiges eloracaine dasesier lWspaNdHmAA seaprad increrses in flu
i ; f f S
riecuFRR AR ey s RSN 23500 AL e LB a v o
overlogkad ifiuanzn étraledlﬁp@r@egg%rmnewnﬂmthat sl snattiperinde legriag to an
epiderfiig’0 of i ntravenous drugabusers in western countries

are chronically infected w or intravenous

h || fected with HCV. F t

drieiaagulinin 1Aisthepnaipasetase dgepetein ponflugsaatvirgsend a potent
immuntg&h @8 BRSAME Gfal h@@tr@@ﬂ?laﬁlb%sséﬁé%r‘égted TBiuenza viruses are
proportion of new HCV ections associated wth
typed ﬁ%ét%%{h@ﬁ@@ﬁ@ﬁf FRiativelyetaie intaaelar dgdleerroteiiiseand enyelope

assocnbfédafﬁé(tﬂﬂ ?ﬁ)‘ielhg ir @O B pes oFd Qés%dlb?ﬁd/ot&otéﬁlrs ‘i‘f?fhemnﬁpé%velope
donors. The only treatnment currently avail abl e HCV

HA angd @pg@nlgﬁaw‘;(lﬂmt whicl HBderaq censtant antigenip ghange, Flfteen distinct

subtypﬁb@@‘iﬂHQL\I dH ¢ %Bﬂy;fefs%ﬂlﬂar@'rééﬁgﬁébd fdruchiRBza ARAsedPefong,
treat e%eat ients norrrtalize al ani ne ami notransferase
|

Rimmelayvagn, (GG e Foushier, Re Vet Qsterhass. ér D M- 6c drbinalelt/nfstion

2000;40°248-328) trae 4bdae agpearmice o5 ABRRUBtYpE kétﬁ@@mc Isﬁlft) has caused
anl Yoto 25% of have

ener al 09

three R AEEN oo 1 RO P ABA | B QGPEREED oM NbA T hiAbian FIL
conbi nation treatnment with IFN and ribavirin (R BA)
results in a superior clinical response to that of IFN
al one. There is therefore a great need for the
devel opment of anti-viral_4qagents for use in treating
or preventing Flavivirus infections. In one aspect,
the present invention provides a conpound having the
formula I: (I) or pharmaceutically acceptable salts
t hereof ; wherein, Ri is chosen fromoptionally
substituted C3-12 cycl oal kyl, optionally substituted
C4-12 cycl oal kenyl , optionally substituted -C(O-C 3-1
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or pharmaceutically acceptable salts thereof; wherein
each of X, Y1, Y and R are as defined above and
wob@caersr9each of the above-nentioned al kyl, al Rengh2006/000891
al kynyl , aryl, aral kyl, heterocycle, heteroaryl,
het eroaral kyl, heterocycle-al kyl, cycloal kyl and
cycl oal kenyl groups is optionally substituted. In
I c - .
N ARGl Py TR0 "hehL LR B byl g v
equinef far, andl ausaeptibilitp iralnyraaesut i cal |y acceptabl e salts

R E8h e EB o e % 200 R B gpovaton
of vnrualrittthst@blkseﬁ’v{ynley BiGyehdl., Natuge 1981:2BR(O):3FEBEF o\W@M& 1A, etal.,
Naturfmijifl ’Zﬁr 6-373. 045 FK Cellh ¢5&Y- Wﬂ&é@ %EYEUVﬁ HA is formed by the

oa and cycl’'oalKenyl groups s optiona
assocnsmrs@f thr@tedru\ maoemetH Wjch @sa fraeariedionzos pees InfﬂCtl‘(lh(eare cleaved
C ( I tyl
eneymia e he SnbRemind Ao et Lov G 1, BRER Mg ree
dlmen@n@al@trugtyfeeoftHAfbgntrgermsntesmyqQewwgm&bm?q:te(r@n@g the amino
).C
st SHELEOF BN aR AL g Y5 SARBHETMrbins oo oty s
surroupding difegjecetor bipdipg eegien RA.LRGUERG resifued agund the antibody
macce%é'iB trb{:ékbt 1§ hiSy PEKBRY eThisTBRr@¥Kadllden 5 G Re tG2iutfate peptide-
enyl unsubstituted or substituted one or nore
basedtqpn{g@ctygﬁ mwnmtmcdoqwaiwemﬂfe rHaysveb Frenaiob egroernfi@aptide-based

subunit Sadbinesds fheHonPoflinedr Shidds BRhRleartibd&6s Bra¥ kan recognize
unsubstituted or substituted one or nore tines b 7,

conforgiatigna] & cel ane Tl eppRes dfieasional ubRAR fo feseantienic stes

neutraﬁzé‘fmﬂuéﬁ&@'\/ﬁﬁé Pdcdiviey WREFthé eﬁﬁct%eﬁhéndég%k@gﬁeb&h{t et and B cell
substituted one or nore tines b hal ogen,

epitopgx are foppdon theee Siten @itaspi §t al. ﬁg@n_cgs &1 kxpeyimental $adiqpe and
Biology G@‘dlgl(z‘é1 Mgaés@é ) TorresC&M C/?mrﬁm@)o[kyy I beters, Tdﬂd@@rh) 495&9 4
N( CM al kyOCOOw al k
I@e@) ,.qatloru)@ %zawgw in te%pg-:@gpce of@@@loeabqaqudy directed against

one ofhb{éi éﬁﬂ@élmc ditds ého %mm ih fﬂlﬁ?ekséléétfoﬁ%‘f’ esé’hbbd/@rlarﬁiy aﬁmch were a very
a

small @m@y y)ln theg@gm%td\ypgpﬁlﬁpﬁterzet ¥NVS@99=Y 19&@ égﬁ(gp Q&é ?%&ppster etal,
Vlrolog @b 1h4el )kaso) 48 elvdell at Ky INatére 19WdSERBT 1@):kY6-8). Con5|stent with

rdln to a further asgect of the invention

these jn V'téM’%ta 'nﬂmdu?'é igmunizad RN ONE SR Of yieg, BRY i“f%ﬁeé’qW'H} another
produmaﬁdetaﬁa@%f@ﬁ@g@fc VERiaAtst iTHese b#ta@b@ge%al%oﬁulgmﬁ’hmumty

againg} isSiieplipnss e B RASES for e SECRI ! TEw Syans okipfiygnza viruses.
(Ehegvaccﬁiahamwlatmm develppéey bécmﬁfaﬁ hﬁthéiuﬂ i defrmined by the

Deparfgﬂ%(ﬁy I: de ﬂrgﬁlﬁf%ﬁml{mﬁeﬁpr{@ Cl?lﬁéﬁ BQP tliqjlggla[%r&cgloglgals Advisory

Comrrﬁtt&ést'lrﬁeulveﬂb Ble&ltroOrganization (WBIOb)ymﬁi&rly o@éra@% -a diébal surveillance

| Kyl h h h | .
netwofl 3 Rbratb L ipr R TETtR of et Bl vaRania N vBl s Vg 4999;
17:S245-828). nggtbetionhe basedaoryantigesio baélyilﬂbﬁﬁcéﬂtlytsis@étbdl‘lrhﬂuedza viruses,

r heteroar
e pafif et Bt ohe Blecaitier e Ut B DO GrPORPTE ANt gaceinated
individBals2 Homeler, bbeduse @f the! delays s bsddirteLfosdulatiorsautiiedtabbed it has

veen EAFD TRFRv Tietletiiaedlse i BT e pcshe tamect e

nore tines by R20 R18 is hal ogen, X 7 Cv6 al kyl,
-NH2, -NH(Cv4 al kyl), -N(Cv4 alkyl) 2, -CONH2, -
CONH(Gi -4 al kyl), -CON(Cv4 al kyl) 2, -NHCOH, -N(Cl1 4
al kyl ) COH, -N(Cv4 al kyl)CDG . 4 al kyl, -NHCOCL-4

al kyl, -C(OH -C(OCv4 alkyl, carboxy, -C(OO Cl-4
al kyl, hydroxyl, Cl. 6 al koxy, nitro, nitroso, azido,
cyano, -S(OO0 H, -S(0OO0-2Cv4 al kyl, -SO2NH2,

- SO2NH( Cv4 al kyl), -SO2N(Cv al kyl) 2, -NHSO2H, -N(Cl
al kyl ) SO2H, -N(Cv4 al kyl ) SO 2Cv4 al kyl, - NHSO2Cv4

al kyl, 5-12 menber heteroaryl unsubstituted or
substltuted by R2 1 6-18 nenber heteroaralkyl

e . a R . ~ A~
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C 2 alkyl (e.g., nmethyl or ethyl) unsubstituted or
substituted one or nore tines by R 7, C2-12 al kenyl
W@ 200g/1282¢¢ henyl or propenyl) unsubstituted or PCT/CA2006/000891

substituted one or nore tinmes by R17, C2.12 al kynyl

(e.g., ethynyl or propynyl) unsubstituted or

substituted one or nore tines by R17, C6-H aryl (e.g.,

. elp ) i i u i t . . .

chang i3 Flefon PR FhAIKolH Shodiot R kbt Bdkirapl tpgticenty
providapahdrglefficacigus infeenzal vacpihe fremiwationphenpr opyl )

unsubstituted or substituted one or nore tines by R1S8,

SUMMEBRY. OEETHE INVENBIONT Y| unsubstituted or substituted
one or nore tinmes by R19 , 6-18 nenber heteroaral kyl

gl‘ﬂ %Lzﬁ?ﬁéﬂjéd!bﬁﬁe%re@hbﬁﬁ/éﬁﬁﬂnqg 0B RiBteVr B Re bt BBSt dM% d@da%vantage

_ ' menber heterocycle unsubstituted or substitute
of previgis ‘Bﬂu%ﬁé‘a?@h@e@"ﬁy‘a?’?“%, or 4-18 nenber

heteeprasy@ligrentidy provides BeptideltRed Hflus HASYd ik #6mRUMoRS derived
nore tines by R 9; Ra Rb are taken together

from epjtenesiirpm @ﬂy %.bﬁg{@tqgﬂ%ﬂg&, the vagringyforrugtigns of the present
inventilaﬁtirﬂb.@gy Heehihsridbetpdriseas aﬁi%naﬂi Hﬁatblbwﬁeﬂctoﬁfp@réarwim&nmercial
er heteroar

_tines R 9 or a 5-12 ne , I ) )
vaccingps EB%%‘YSPL&’F e rePlide M INdRe BrauBiions I{e RTERRIY Iy@nign can
provid€ brdddl profedtidrhggairtrameidie Miuedda, vilde striifls. R 10 and Rn

chosen fromH and optionally

are each independently ch ( ly |
s%‘t'f?f'?'{‘gl'v 'e'HwegF%‘ngl%ﬂr Peptide-based infivepzayassinefemmulatigns in
accordddce Rith thR ér@serﬁmﬂl/eRﬁorﬂfvﬂli@ﬁt‘éEréséﬂtrﬁrgégﬁﬁjgn{d’di@é?gﬁﬁé’f influenza
rther embodi nent,

vius g OSHyS A P RS o ERBIalle YT taAkiDaRHoHoa redstive than
that inGhasieqit & 66m ISR vacSNRARE bhsenon GENEREY @didtes oGRRRMza.

In a. further enbodi nent, Y is chosen from .
Do eCRRP I A RS R0vier & PPeeriAsed R e
formul¥tiorscdetiadingl at I€ast uhé pegstiderserdtaEiim thé gréugEdditing Bf SEQ ID
NOS'LE%% er embodiment, Y is CONHCH 2COOH. In a further
' ‘ment, Y is COOCH3. According t o a further
ametensfodirhention rendresemt invéntich taeleas grovided@ fakrkylhtion comprising

ook e re B s R I BB AL g1
In anofrer gmboditieatthe farmpiatgecad gonndriselat ieastimeuleptidédigeaeckted from the

aroun BRGEnb Y RECOBTDS: TR 1] s e denyilen serleiril e oroue

consistindgpot SEQtIBAN@ & 381to m80.eThe fveaulbiiorRiah alsdcdrprisee3EQ ID NOs: 1 to

| S LS chosen fromH, optionally
64 anogggétqpﬁ(?%j?,&@ﬂéél , optionally substituted C2-12
aTl heeprgbentaptentorablsy psavidiesia fotrewlaticd. doPnmiskograg least one peptide

s AL PR S 5 0L AR et

the forsultegiontcat edmBridBatrieads éwo hepteiesanadéiogk froopéachrodlat east two of the

o554 TRERS oS YL PRLETEI . 17

232; ol BEQ IYNOs:R3I3d048]1 2 cycloalkyl; R3is C7-1 6

- R3 - le:. ' £12 :
oS e o2 IFERSLe DR TRRRL G Bl A e
sequenemdriecterfremdbe giouprcoasstingyaf ISER IB/NOashéTto t28e In one embodiment,

o BRSPS Mk On ey B B o g o v

are optionally substituted. In a further enbodi nent,
R3 is chosen fromH, nethyl, ethyl, i-propyl,

cycl opropyl, cyclohexyl, piperidinyl, NC -6

al kyl)-piperidinyl (e.g., Nnethyl-piperidinyl),

pi perazi nyl, pyrrolidinyl,, azetidinyl, aziridinyl,
pi peri di nyl met hyl , dioxanéﬁ, hexahydr ot hi opyr any, ,
met hyl azepanyl, N(C - 6 al kyl)-pi peridinyl net hyl

di oxol anyl, tetrahydrothiopyranyl, dioxol anyl nethyl,
di oxanyl net hyl , and azepanyl ; any of which can be
optionally substituted by one or nore substituents
chosen from hal ogen, nitro, nitroso, S8R 2, PO3RcRd,

NN 1N ~ TN N I~ S o
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substituents chosen from hal ogen, nitro, nitroso,

SBR12, PMBRcRd, CONRi 3R 4, C -6 alkyl, C2.6
w@bkdoengd294 C2. 6 al kynyl, C7-12 aral kyl, C6-i 2 BCHICA2006/000891

G -6 al kyl oxy, C2-6 al kenyl oxy, C2. 6 al kynyl oxy, C6-1

2 aryloxy, C(OG- 6 alkyl, C(OC2.6 al kenyl, C(O C2.6

al kynyl, C(OC6-i 2 aryl, C(OCM2 aralkyl, optionally

Substitu - ) , I ORLI I ) ,
otow B BT TG BETRED: JE0 T SRy 98 N q o7 o 1121 or
SEQ IDNB4:it1atted28- 12 nmenber het erocycl e, optionally

S b ut r. yl |

NJFa rmﬂla€ %(503%% H%ggrgt lrév%g& 8@1 gzlg%gé Ssead %ipﬁ%o%% ggé)@i(ryes. An
adjuvagtianic as ammeroelotheRim)s,tltlﬁot Ray le@edmﬂthnemrzﬁloewﬁ the vaccine.
The véﬁ%qw%p%ﬂ%%%l ?ﬁéﬁ: Ww%%%%trﬁéﬂ&ﬂ_‘u&a]]g gfnﬁé sw%s%mans mice,
horsemeltbalrdscycl e, 6-18 rrerrber het er oar al kyl , and CI\/IS

a e t.

o5 el BnB 38 P ABP Pl Mod e ana
Advantagrebesly Hbe &rociatibe Obtheemesgnt ingeratlonycap eqtréparec dyrBhetizally in as
- heteroaryl, or R and R14 are taken together
ittle a%@{@%@?ae nitrogen to forman optionally substituted 3

t Otheo aspedteandhieatrescyfdhe peseatrinention will hegomelappatent tedhose

. : odi
ordlnagwg%glggiﬁ)ﬁrﬁhagtﬁ%%ﬁmggxﬂ%\ly of {h'% J@il gi){i‘@sr rlﬁ{qﬁ o sﬁ@&ﬁc erﬁgo%ﬁents of
the invsatiohi eopiungtict Wih mMomg@wgﬂgmﬁe or nore

substituents chosen from hal ogen, nitro, nitroso,

BRlEﬁ@E%&lPTlB@BﬁFﬁiE bRAWARBE . C1 al kyl, C2.6 alkenyl,
al kynyl, Cr7-1 2 aral kyl, CB- 12 aryl, G -6 al kyl oxy,

C@m@o@h@&%qupreggntqn@nm!r‘ﬂwllqm bﬁeécﬂb@d BHy‘Wé& of example only,
6 al kyl % Q) C2-6 al kenyl, C(O) C2.6 kynyl ,
with r@r@y%to tQ??F‘ad‘G@ igres, ovhereilkyl , optional ly

SFigs1 sheWweAPRC halBiRRE EqiiRé RI0aH discRRld @&%‘trh?z‘ts (INFE -HA-1-V1 to
substituted 6-18 nmenber heteroaral kyl, optionally

V4; A fq Bsefithe pesgentineerigiher het erocycl e, optional |y

SFI@SQ lsh@W@HPﬂC?a%ag?ﬁ’@?huﬂﬂah RHfINENE R drkbsile, coh&’tﬂic,@é(MNF HA-1-V1
O ORI 2, cyano, azido, amdino

to V4 fht& @Lﬂim%ﬂes%mé?vépﬁori?lz , Rc, Rd, R13 and R14 are
pigh3 bﬁ@lﬁspﬁpdellinbl,ys@wﬁﬁrﬂaﬁ afdablan Pudna &i¥dosité-dodstructs (INF-

| ke n 14 aryl, 3-12 nenber
HA-2- ﬁ%tt%\p%c@&ﬁa%fgkﬁé %@%@YGFW@? -eroaral kyl, and C7.
aFigl kK ghow®HPRC analsiBdf miflgerikes ﬂnsb@@t@tobﬂétru/&té (INFIMB-1-V1 to V4; A

t..o forman optionally substituted 5 to 10
to D) %&%@rﬁsﬁ’gt"@f’e&g%l e or an optionally substituted 5-12

NEIGHEIA fe3nlostrate mass s?éctﬂfnfétﬂ?]d%ttéafoe efq@k@ I'hﬂg@r?;%: chfifognt%
0] m 1 ona stitute
constrftty NS R P eV 4rids ERIO 5D abG o ¥ Tbs 1t ut ed

SFig2. aretosd illhstiate sy |spedtf®naatrfylﬁatd1bf hemBae tHflenia A Bicbsite

constFRa g AT BLI s SCRENoLBEinessst rkeohur t her

eRige dzmmnzo illBstrate Giasd Epedtioyrhet@mna)fmahhmaﬁ ahs bv“tauﬁrﬁrdenza

dISCOSlitQ anétlu CFS SEE—[??S/’J?EI 74:]? '}[?)Lﬂ(l:ﬁ?? g%{{ﬁl oalﬁé R2 is

CBlgSZBACSOOBEb diLkiydte opEtsb spedtioynetnyluzta fouhedhan influand=UB diseosite

constrﬁgggt i u t1-VBﬁ>nV%n|%Se§égé%Pg§t tfﬁgl éjﬁ%g Iggt?rllt!gﬁm ly

substituted C6. 7cycl oal kyl. In one enbodinent, R2 is
optionally substituted Cécycloalkyl. In a further
enbodi nent, R2 is chosen from cycl opropyl, cyclobutyl,
cycl opentyl, cycl opentenyl cycl ohexyl, cycl oheptyl,

2- (cyclopentyl) et hyl , negpyl ethyl, vinyl, propyl,
propenyl, isopropyl, butyl butenyl i sobutyl, pentyl,
neopentyl or t-butyl any of whi ch can be optionally
substituted by one or nore substituents chosen from
hal ogen, nitro, nitroso, SO83R12, PO3RcRd, CONRi 3R14 ,
G -6 alkyl, C2.6 alkenyl, C2.6 al kynyl, C7-12
aralkyl CB-i2 aryl, Cl alkyloxy, C2.6 alkenyloxy,

P~ - I P~ P~ P\ A ~ o NS PN\ NN~
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wherein R 2, R13 and R14 are each independently
chosen fromH, C 2 alkyl, C2-12 al kenyl, CM 2 al kynyl,
w@os428204/1 optionally substituted 5-12 nmenberPCT/CA2006/000891

het eroaryl, optionally substituted 6-18 nenber

het er oaral kyl , optionally substituted 3-12 nenber

heterocycle, optionally substituted 4-18 nenber

h - . :

543 Bt ftien SRS BRI e o BfleBherter
after iropunigatédn. y substituted 3 t o 10 nenber heterocycle or

aﬁp?ﬁ% H%ﬂ\goé %Pr?w?ls&léttﬁgbg&urférmsen ;Q&%fnst‘ﬁ{a%ﬁg?é’ ¥th H3N3.

pyigi tii siydws nqthij@pghIt losh émehallemgad, mich |vagthe_éed witll a v_accme of the
presefITRABLPINEABIFS INRLEA YNPLDaL | Luted or substituted wi th

'east one su st|tuent chosen from a hal ogen, Cl1-6

a’FIEyI 2 siove irguictien of mamer ahlm(@wWﬂY@XyNFE:imS’ (BVRE-hA- DY V4)

q%gg I yano, NH2, nitro, NH(GC -6
vacungﬁﬁtr NF%I QFEJ? Itgﬁg a C3- heterocycle In a
f Et@t \*luﬁr‘?@ﬁj‘ihﬁéﬁ%u'ts F??a ihemeabYmation asaay Ivedared in murine vaccine
study. furanyl, pyridyl, oxazolyl, thi azoI yl, pyrrolyl,
benzof uranyl, i ndoI yl, benzoxazol , benzot hi enyl , _
bleigiz bt ﬁh%&sdteywtsafdhmuﬂmzawypcm%ﬁ IS@fteﬁlma@ﬁd@a afgepresented in
Table §ybst ituted by at |east one substituent chosen from
-6 al kyl, am no, halogen, nitro, amdo, CN, COOC -6
Cl al oxy, C al kenyl oxy, and C2. al kynyl oxy.
DETA!HE%D%PH'\%T O&Tbodl ment, R2 is net hyI phenyl. In a
further enbodinent, R2 is gl chl oro %I In a further
efiBRRIPhe e PrRsentdnveRtiLproy 6?1136691' ] fPnuationt and e
specm@h‘ﬁ 3 p@}éﬁd@@édéwant@rﬁﬂdeﬂf@fdrﬂtu@tim&d)ﬁ\pﬁ &¥edst 3ne peptide

al ken opt on 0-C3-12
setect€d o dns Grotb sptecing o seQ, B, ﬁbze‘*d%(% T
C]7t67é foahisiation of tﬁ@br@@ﬁﬂ |hVerﬁ|Ub$da todked d@nipn@mé%nﬁ%ﬁhﬁe peptides.

het d t t
The fof Ry OHE AT OrRTISP Gt St S0 e RBANYs Reler 6t oriae drove
consisting bOSEQED N [1aal2kg] Irosneseiantphe tties eyioked ksddmprise at least

wo b TP B 0 s s R £ A G o

peptidéoserattad froml the grazipeovhsigiingesftSERL 1D SI0sh 3%t f800M speC|f|c example

compr B SET (H H63 0 A PRI NOSG 31 #d i Ffine? SBecile exampie

the fomukl)aibntcotrmdsés 8$6Q1D N@siido 64 piln pdtainethec yoddife! dxgmple, the

th ocycloalkyl noi ety
formulg Wnﬁprgseg%?écfbglgésy{% ety directly attached to
plosanbtten esaroplet the faromedion «tanﬁ:orhpnsmﬂ”apelptldé Bedquedces from each of

o s 508 BE g oSS BMEL OO A GEBAH s 2, s
ID NOsyas toad8i eng) SEQHIA N§Jst U6 a4 ywtsane:aml is dtted. Futtber]fie formulation
cncdEIRScHEA A0S ORYE LIV M i UAL b o s oo
133 torﬂ14|0eb))/2 d:epe@e sequenhtexcied SEQ tﬁbuosi Bl 6 166; ¢)2 peptiqeosengiences

v g ACH 5 70 EBGENAE o Bhel S SSSER KB, 1510 10

Where@ubsﬁt 1 tad ead Tis 120 €y This fdrkwiatibn cambe oped mrthé byeparation of a

humaﬁHRﬁhtﬁﬂﬁﬁq@gmﬁ 0 11 nmenber spiroheterocycloal kyl
prOVIA hat t he spiroheterocycl oal kyl noiety
conprises a cycloal kyl noiety directly attached t o
position 5 of the conpound of fornmula I. In one
enbodi nrent R is chosen fromoptionally substituted
C3.12 cycloal kyl, and optionally substituted C4-12
cycl oal kenyl . In accordan%p with a further aspect of
the invention, R is C3- 12 cycloal kyl (e.g.,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, or
cycl oheptyl, especially cycl ohexyl) unsubstituted or
substituted one or nore tinmes by Rl7, or C4-12
cycl oal kenyl (e.g., cyclopentenyl, cyclohexenyl,
cycloheptenyl cyclooctenyl espeC|aIIy cyclohexenyl)

R . - R . o o o
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each of which is unsubstituted or substituted by one

or nore substituent chosen from hal ogen, nitro,
WORM060%8294 SOBR12 , PO RcRd, CONRi 3Ru, C -6 aP&iCA2006/000891

C2-6 al kenyl, C2 al kynyl, Cr.12 aral kyl, C6-u aryl,

Cl1- al kyl oxy, C2-6 al kenyl oxy, C2.6 al kynyl oxy, C6-12

aryI oxy, C(OCv 6 alkyl, C(OC2.6 al kenyl, C(OC2.6

r 1

<13 SHPL i ) SRl b A 208 o

combigatlpst i t ut ed 6- 18 menber heteroaralkyl optlonally

SHRE e e B BRORLELE B 0 s s st

peptide sequence iselecteRT@R1 the, gr@(@mﬂng ofy%lﬁ@ IDai\tCDs:iGSS acn%ﬁ nés one

: 4
B AR5t BB B8 o
followigg lgeaups; aCSEQADANRsABS to 260;1) SEG) 1D NGS120 e8! ¢) SEQ ID NOs:
e k4~ @n 7 :

217 toI;Zr%tg[ E%ﬁé@k%ﬂ%sﬁZ%% P@Eg}@?gﬁ&ﬁé#o% q’ﬁ@ fﬁrmulatlon can be
used ipJyRrRBaTBlion PlamEaNeANT iOfeENZS Vagbar. i tuted 5 t o 10

”Fl::%f%fhel'r‘ %&%BI@Y@\E%rﬂ{ulﬁﬁn%m god?'@éerﬂ’ inve 5alr‘|tc%q'1p$|s&%t least one

het er oaryl, Ru are taken

peptidgisequanse saleclog i U enaisting of SRQIIPNGS 6600 188,05 gne
examﬁle Qhé%rﬁﬁﬁhgﬁ c;ﬁ}%@rﬁ&r@éci %eﬁﬁd@ébq%@ﬁéé%ﬁ%rh ¥a nﬂg@ﬁit idddt & of the

menmber het er oar her e di ment

fO”OW'RQ gr%Jpéhfé)sSeEQﬂQ b@%?gﬁ%ﬁ%rﬁ)ﬁEQ Q/Epéh%wl 965 ¢LPERABINGs: 97 to

112; of ¥FELQADNYS: /1 19)(&'1@$’Ql\me%]ﬁ|nus frigl 1%@%9!‘% formulation can be used in
cycl ohept enyl , cl ooctenyl, bi cycl ohexyl

the pr?ﬂaéﬁttq”cﬂfé‘ﬂtadlﬂﬂlan iNfPRFBWREREL . bi cycl ocycl ononanyl |

bincarcd @aafa8nd forRiiaNéH @H&@Qﬁ&@% no 6%&@% %@h e by the peptlde
substituted. In yet a further enbodine cho

sequepees s HOBHAIAN 40 ASSTPIEt: Eblgash e AN S ID( 4Og; 128 to 132 or SEQ ID
NOs: ‘ﬁBJIbt%t1l8f4U§°@(bn@épBblflc7 éxaiﬂ;de 6121 fd?ﬁﬁLa'tMn %é'rbéémbrh’éeGQEQ ID NOs: 129 to

cycl ohexeny] &ﬁ su stltute
132. 'H@@B?ﬁéﬁ%‘é'%% "‘%'ef tha fREPUlatpedn QS’F“H“H% SER/%’N%NM to 184.
V\ﬂ%]pleemtSn\erIﬁbrﬁ)aIEB PRidestah\ceine |C6ﬁ1|phﬁﬁ¥ kb der'rﬂ!ﬂJatlon mcludmg at
r ef eﬁq?egg%/ @rrone doubl e bond. | n _addition

least qng Rep omthe Iayip|ceaiRIAT SERE HPat %Foa%%&, (gt with a

pharmabéutidambhczepRbié dldbstbricarrret TRE DaddiR AR cofprise an adjuvant
tions 1 and 2 of the ring. In accordance with a

Wh'ChFﬁ?bﬁefPr ¢ WMt he invention, MN R Xis RMis ,
OTheifobm DldtlorPcaer@lsebZoﬁihk)drep(aEatﬁ)n, of BBlabyihe f&tﬂﬁéﬂentmg or treating

mﬂuerLZ? M arﬁé%}naﬂ/c 2{}8$%H Can?rgélt elbgwl&agy E]T%ﬁ%)&g%ne or avian.

uTisalipséntiontreldtesrts tHesiidet chﬁae‘drrﬁlnﬁldhrcoi’mj’rlelnb i RSshwodeptides

or.C- aryl (e.q.. p napht hyl , especially
sooc i o Sotge) B DR ES by SOBEE e seece
from thimgraup icomsisting dRSEQ IRPNOS: 133-td2 80 yarl to@ prephrdtien @f a vaccine for
opr. | ,._cyclobutyl, cyclopentyl, cyclohexyl, or
treatm%*&'rnglﬂe@ﬁ%r'zaespecialIy cycl ohexyl) unsubstituted or
sTiesinvénticachlsorelates totheeuse ofessfolryulBlion/conasris®Er at dsast one peptlde

soavi e B BB 8RR F RN, POBb 4 Shdrton o

a vaccimedoRireatmg@uibe imfiuehzal kyl (e.g., cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl, or cycloheptyl,

especially cycl ohexyl) unsubstituted or substituted

one or nore tines by Ri 7, or C4-12 cycl oal kenyl

(e.g., cyclopentenyl, cyclohexenyl, cycl oheptenyl,

cycl ooctenyl, especially cyclohexenyl) which is

unsubstituted or substituted one or nore tines by R1l7
According t o an aspect gof the invention, the

conmpounds of the invention are sel ected

f rom PEPTI DE- BASED | NFLUENZA VACCI NE FORMULATI ON CRCSS

REFERENCE TO RELATED APPLI CATI ONS Thi s application

clainms the benefit of priority of U S. Provisiona

Pat ent Application No. 60/686,041, filed June 1, 2005,

mhlch 'S |ncorporated hereln by reference FIELD CF

- R /R =1 /7~A 1 e o . o o o
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The vaccine can be used in the treatnent of influenza
in animals such as humans, mce, horses or birds. The
wo eooae&vd on of the present invention is broadP@I/CA2006/000891
reactive against influenza A and B. Advant ageously,
the formulation of the present invention can be
prepared syntheticall y | n as little as 6 weeks. O her
e S e
a@peoﬁ’%é’étﬁéﬂg‘r"fén@t@g‘%? hos e or %h}rf:sﬂﬁwéib\ﬁ ‘{b%cf)%m\g# IeaStr gne
peptidajsequareeiselectsd ftdmetrfecgrblm/wmlsueg of S@@HBrNQﬁf 6sped 8 far the
conjunction with the
prepar%ﬂé’ﬁgf %ﬁégcﬁ“eq{) tt”gaq'”é R ’E@g%m PTI ON OF THE
wawa@eimmre:elnta@cwﬁanquﬁv thegpnesenhingentioorcanibel usad or
may of exanple only, with reference
preve@ﬁmgﬁfz@é{l@gﬂ | gures, wherein: Fig. 1 shows HPLC
ahke seruencds @qmaﬁa@apﬁdw@rﬁmt@m@dﬁqased co@selysis pkthe crystal
tion.
structdop B gz ElButin (ol Prodin B 4ot BB chflfee
Hemagglgtms isttge Mtaucfa@esglycpanotm of influenza Waus andtagpatgntdhmunogen
r [
again st S RS e fiReics e 2e a0 nc il PORIE Spfofiigup the
cocktagl ymig isspptinuousenippes on e hik protein surfacentUsing bl@n@rmatlcs
softward B a %&s@ﬂé‘%ﬁ% |6Var|bf‘<§r| Wﬁro% AL ﬁ&ﬂsih&%ands of human
construc resent
'nﬂueﬂzﬁ\r‘emt?%rﬁegﬁﬂﬁ Qtlveswplﬂée SQCK"EF'ISG?@?%P@ thmeepg%tqa@mmgpared
which q@ér@sé‘rﬁfheeélﬂl?gﬁc 'erfléthﬁQﬁ ﬁA%lﬁﬁr?fh'egg )eﬁi%b%%[]%%? etgee wﬂuenza
VaCC'”ieHQFé'?H'@tt%S oﬁhgspremt t”Me@IQ”l qompértse atceclﬁa% of raptides habtepyesent
majorg?,qc%)eg%tﬂéqm?rdtaﬁl uenza A discosite constructs
HA- 1- V1 %jg 6A to 6D) of the present
i F%vﬁqcm may e formjalatest with o1 without repeesertng wiiation aapeetic
residubgict ebet P@ptmen VARSh Rafiafiéh lsrifolt s nflds etpﬁde formed may be
construc &HNF_ s V1 g 7A to 7D t he
refe"e;?rt@%‘éfﬁ'” pha&isGonpe’ F|°Q§5"L!§A disgpiope I09§5EtFU&f @ ah'ﬁ@ér sequence
theliB@BhStRIBE HaY atbAmass the! BBEItio et JiRbR s uéhes Qéétbﬁ fhat
>yn clonst ructs (?ﬁg HB- 1 SV1 tﬁgﬁ\|/4 Igl*I %% t 8 of th compose
disconiipuusRPIPRER nt siRdikidyal sgcfipns.ase Fﬁ'ﬂ%@ict%’dﬁ é?‘ﬂltﬂﬁ‘cﬁﬁo e"C't immune

resporibé8BtitiredoyRIzBithey d@&orﬂmu@%éﬂ‘t@ﬁ@i fouhe wﬁ%@%ﬂ@?l'nal |Pﬁé{€ﬂ;§rfbfé‘|’h
OWS a surviva ot 0

éter j mmuni zati on ?I?Jlé_g

SEPHIRHRYS ﬁ?l@@eaa% PasRA Pl Mg TDRTEISeERDtS qf”lf pripary
sequeRtOYa PRtHE tHat WBb btopleﬂwolderaj csbhaal fog&@edany &e bound by specific
accg[ﬂat ed with a va 5Mne of present invent

antlboplﬁg ey?reNr]@t [gcogniged )'ant|qu SV\_IL nsth%ﬁgcqnﬁa[ycsttrugwre)lls lost and

thereféremaréhoi tmemrrep:yeshytedj NEE c@ﬂ;ﬁwdothﬁEeéﬂfbei;hdél V4)
titres.

nat.1.on .
! i Rl i RSy PRutR” Heflaa et fnaron hase diferent amino
acids [pprdsentsachctordimalto dfevert bquienstsi ity tha‘l_'blrtlcéhér §z§1ﬁ@§en the

form g P BRI SLET05 W IRATRPY D RIESHgRIERF & herein as a

Dscmﬁbﬁemahhymtthe present invention prOV|des an
t|-V|r roul ation nore specifjcall
ot Rarmu PR or BRDIET b SRS 7 Bl métheg ofores as
outllnddeaiu S d?ﬁenpteﬂiplllcbiloseﬂcedmﬁdeOBénwhibleisgfebelp ireRRIrsted BY reference.
of SEQID NGs: 1 to 248. The fornul ation of the
present invention is a cocktail conprising one or nore
pepti des. The formul ati on can conprise at |east four
pepti de sequences sel ected fromthe group consisting
of SEQID NGs: 1 to 248. In one exanple, the
formul ati on can conprise at |east two peptides
sel ected fromthe group 03n5|st| ng of SEQID NGs: 1 to
64 and at |east two peptides selected fromthe group
consisting of SEQ ID NOs: 133 to 180. A specific
exanpl e conprises SEQID NGs: 1 to 64 and SEQ I D NGs:
133 to 180. In another specific exanple, the
formul ation conprises SEQ ID NOs: 1 to 64. In yet
anot her speC| fic exan‘pl e, the for rrul atl on conprl ses

N~ 1 A MNSNrE- 1 ~ A oy o o
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amno acid residues). A discosite construct of the
present invention is derived fromone of these
wepiobopsess Thus, a discosite construct fornul ap¢DOA2006/000891
conprises one or nore peptide sequences derived from
the epitope containing the variable residues. Each
di scosite construct of the present invention
nt 2X P Si bI e.pepti de sequences based on x
wivicrs of—exanpl e, a discosite construct
hm\thelga&mrfoﬂmvlamomwmamsmem/enmcm édlentza [ESnagdiutioin is used to

deS|gn2||neta ?q%ﬁ%@ggr%gresgﬁﬁgﬁll& i %nYnuo e(ﬁ)lﬁgéggs Fou'lj pé&%es (discotope

con F8SENRt I NVeEnt osite
constroctasthatmimia sisceftaupesiBtand H’et_rﬂlapntopusl ardfesr artigeeipisttepef HA were
desngns'e%q LE%@R %IS%&%F%CQ“’IQIQIC g%g?ftﬂé%%’d Ssirgge ?(#]%Lb%%sgﬁ?qlt]o%esyﬂ&gsis
Sequemaes:ofrmsredhan Pgo ptureama isblatesvad ifluenza Arwere npieained fiam Genbank™
and Svgl‘ggﬁ'ot{aﬁm R%Q&l c?%? ﬁqrqé:qet%lswag%g écggl]tgo%::)oggﬁ&'ete%ltopes.

cAnirdiuaszh vaccink dormadationean t:ompaset oneadr rodreatisdotpetcodstructs of
SEQ |B‘-°rﬁ’<5é %9%?%5%%%%%&% NS ? S D%y 1 to 248) in the

s of the present invention,

the hunan i nfl uenza vaccine fornul ati on can conprise

Degqr‘%fva%@% 4M %I nfluenza-A (I NF-HA-1-V1-V4) and/or 4

framam 1t f uenza- B HA di scosite construct sequences
( InNive eBntext\on theghresertiiinyeotion, ianvetcide fanulagas ts & earktail of peptides

ot 2RSRE e RBE8 B e e, 308 P

cocktailof sentms iand lothws salpstitusmts krowm ip &y artthas wquid rbeefsurfdr almeptable for

rasBE Il g8 st B0 L CHNIR B PR R

carrierd8: or SEQ ID NOs: 49 to 64; and/or at |least two

p ' o . .
0885 40 £y 954 i g e
vaccmgs,ln the t@BnerEE@‘l“DaN@U"TEWdeﬁ ayfap inflyedzay r HSKEYelr Ot \ane
appredidtdd 1t LRQ coRBRAM B Pepti®d sédienEa! 'op%nlngfa |b‘|€§1(,zo?nr{>rlsmg these
vacci ne can conprise at |east one peptide seque
peptidg seauenges.rroay behésezd Iwﬁm@fuem@?wty@gs}st ructs

(baﬁﬁe%cényéc%e Sephrel S p Jcﬁ?f & %at ore nde?tl&éjg«?quences

di ment S, qul ne vaccCl ne ormu
repreS@atﬁs} eRjloprgs ccpréa@ed trwee Hupeidireensianaksitistire obHA4SER IBfNOs: 1-
248). ‘ﬂwe vgééﬁeédUPn&fsetoh.g ofég{fkfgi’sgl%%&é Mﬁuc@ﬁ%ﬂh@s&@ntalﬁﬁa non-
Vaf'abmmnaﬁemﬁs'g&g> PDONCRF mQ@S"%Q?SQ‘ﬂsonSEHﬁ@dWﬁéﬁ?% certaining variable

ammo%‘éio@@sbﬂéé)UW@?co‘éﬁ@ %rﬂk‘?ru@%f tROPRELHEnEREoR s dFRUET from one of
e_sequences of the 4 avian discosite constructs

these FP'FQF?BMTQUW?WOS%@W%UN@Wl%t'qndmﬂﬂ@)ses PRe giohere peptide
sequeﬁ&@?sod%rﬁ@mr%m th@%{)?dﬁeaébni/a%ﬁg e VaRao r&dihgyz, can
onprise at |eas peptide sequences from each of
aEa%%@OSt%OWUPh@ the) presantrigvegtion rpressty 2 moseible eptide
sequehébs&%se@%@%@nb@esuﬁze% Fer %mﬁgq él&(ﬁ% co%rdcphz;v}?g 3or4

and/ or SEQ | Lo 128. appr eci ated
Vaf'abweﬁ'ﬁéeﬁo@P%ﬁnW crrfaPrn%w@R?qqenF?ﬁ mﬁ@eawelw hierefore, in the

conte)dl@fjihbl pPésEnt FOBKRING 8 YisEBYitedonBYct BereBRe@ BRI eiRSnciudes the
ui r ed. Thelwgptﬁjl de sequences for use in the vacclne

ep'topPa HANGPicoRtE RyafiaRie sidues @A theopneprangfe Apselle sequences
derive@@péfdorng to the discosite (Tables 1 to 16) or
di scotope (Tables 17 to 18) construct. Tables 1 to 4
list discosite constructs of influenza A (human HA-1)
epi t ope sequence. Tables 5 to 8 |list discosite
constructs of influenza A_(avian HA-2) epitope
sequences. Tables 9 to 12§ 1st discosite constructs of
i nfluenza B (human HB-1) epitope sequences. Tables 13
to 16 list discosite constructs of equine influenza
(equi ne HA-1) epitope sequences.|ln each of the
di scosite constructs listed in the Tables, the
vari abl e residue(s) |s/are shomn belom1the

o o R - —. pe—y -~ o
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TABLE 6 Avi an influenza A discosite constructs for
| NF- HA- 2- V2 (Discosite B2) KKGSVHHPSTI TEQTSLYVNA ( SEQ
WO Dobi@es284) S K-- QQPepti de Name Sequence MV | INEF/HA2@6/000891
-V2/ 1 KKGSVHHPSTI TEQTSLYVNA (SEQ I D NO 81) 2297 .53
I NF- HA- 2 - V2/ 2 KKGSVHHPSTI TEQTSLYVQA (SEQ I D NO 82)
2311 .55 INF-HA-2 -V2/3 KKGSVHHPSTI TEQTSLYQNA (SEQ I D

e FitknBE P ot By LRl B BT T BN Plences

from aKK@B\IHRSTe TEETILL YeuvedSEM ADeNDIWE Bpit@ B3 SobRinechlfn tHa-Accine,

oo B RS AU R R R e

some 21363diBRnisNF thdtpr2sent e nieGEHMPEIN INECETIKA XQQERN€ BiEQulabon can

compra Bk Z5e DGR VRS KSR ESTR AT AR YA

discosHECIVGHHRSTAGIEQIESLINRINB- SFOQV4) Nds a0 )nArietat4dast - pébtides from

SEQ 1P 05, BT SRS e P SRR 1y APy

2815gnatielyNmisrarvincivde aBeaSGBYBIMEIFI SEETATKIEY Wi ¢BHQf laDleast two

of the E\Ag%%%rﬁ%‘ysg)% @%:(i_é.‘g%t%l Tﬁ?_f%ﬁ%‘lg _ .)4??8%5! SEQIBINYERA3 1o 48:
or SERUTSMPS T GEGENIOrohieasiSHO peDlidere @B Cadmen 53ch it Rstwo of

the fol@ﬁ@g@%ﬁ?@%ﬁw@%ééﬁ@ NS N tg%e;t?sglé’c? él:?ﬁlOs: 157 to

Avian 1 nfluenza A discosite construc
172: apgfor BEQADWOSHI7RIYEEENNKNKDPI DTCD (SEQ ID NGO 97) p _N

R R R Ry B R rist st deps ope peptive
sequepce §gjived TPnABYESRNeNKSIRS b ConstraEts) (INDENGA-19¥1-VA38E2 5D NOs:
185 toI ﬂ%} Hiy; sgmé gl?r(b%d|R%F§V@W@h@?%u&gﬂchéDc!?@EEb@ﬁg% least two

2364.55 INF-HA- 2 - V3/ 4 DVLFSVESPNNKNKEE! DT
peptidrieequaeps frggeash of RiHeap two of iig/fellopinBoEsNISENIEDNOBTESS to 200;
SEQ 103K 1291 NO218:BR g A3R G217 2ddtandor ¥BOSD NOs: 233 to 248,
DVLFSVESNNNKNKDEI DTCD ( SEQ I'D NO  102) 2399, 51 T NF- HA-
2Embadiments of dvaa GANNRMNKIZ2PRETTD CRASERNPISENme o @agre peptide
sequeggélofffﬁ’e h H%%Tscgsite\@fngtngyé- ﬁﬁVﬁ%Mb‘NﬁW@%é&‘F@ I\IO%E% ltcp1 28). In
NO 104) 2413 .53 INF-HA- 2 -V3/9 . _
some gpprdiyiegisnieNsm YIrcne fepylation en comgiiseatieast ivg RERtida-
sequeaces\f?drﬂQaQVéf §V@£PW%¥O@J@RQ s} BERGD NB§)65 to 80: SEQ ID
2350. 52 | NF- HA- 2 -V3/ 11 DVLFSVPSPNNKNKEPI DTCD (SEQ | D
NOs: §jdio 9 PEDBRNO8597 tqrl13aandjor. IR {B NOs: 113 to 128.
DVW@EW@E%%W S driinbiy skA8 ihe2RBthabadditral Ysquences
2 -V/3/ 13 DVLESVPSNNNKNKDPI DTCD (SEQ | D NO  109) _
may opmigk Ngt be Rpidedas requites) The pRAtide GREIGURAIEDEFSITTHE (vatwine D
formulblidnslck@e gra6dntIdventibn B-gréupedcksrding to the discosite (Tables 1 to 16) or
~ DVLESVPSNNNKNKEPI DTCD (ngQ I D NO 1191) 2349. 54 | NF- HA-
discotope AJBPIEs AR ASVEERINKNKEET DTCD (SEQ I D NO. 112)
288leSB td AR tRistosity Estitruets bERRgenA AIRARRIHA 1) %%to e sequence.
constryuct s for | Ne- HA-2- V4 YVSVSTSRI ASRPKVROSG FSEQ
| s © 10§ ist dispositescags{felp of tilusGzar @¥ipacHie) RioPe Sequences.
| TbI&He t21 Vidt HisYSHETonRIrASRBKMREBHR V@ﬁﬁ@nh—@-m it%%@)
2291.57 | NF-HA-2 -V4/ 2 YVSVSTSRI ASRPWRGQSGR (SEpQ D
SEQUERESS- 114) 2349.61 | NF- HA-2 - V4/ 3 YVSVSTSRI GSRPKVRGQSGR
(Bl T8 NOI6 list Djscasiié onbtrd i ofttyuthe iMehza (equine HA-1) epitope
YVSVSTSRI GSRPWRGQSGR (SEQ I D NO. 116) 2335. 58
SEAUEMEE: HA- 2 - V4/ 5 YVSVSSSRI ASRPKVRGQSGR (SEQ I D NO. 117)
2277.55 I NF-HA-2 -V4/ 6 YVSVSSSRI ASRPWRGQSGR ( SEQ | D
NO 118) 2335.58 | NF-HA-2 -V4/7 YVSVSSSRI GSRPKVRGQSCR
(SEQ ID NO 119) 2263 .52 INF-HA-2 -V4/8
YVSVSSSRI GSRPWRGQSGR (SEQ | D NO 120) 2321.56
I NF- HA-2 - V4/ 9 YVTVSTSRI ASRPKVRGQSGR (SEQ | D NO 121)
2305.6 | NF- HA-2 -V4/ 10 STSRI ASRPW/RGQSGR ( SEQ | D
NO 122) 2363 .64 |NF-HA-2 -V4/11
YVTVSTSRI GSRPKVRGQSGR (SEQ | D NO  123) 2291.57
| NF- HA- 2 - V4/ 12 YVTVSTSRI GSRPWRGQSGR (SEQ | D NO  124)
2349. 61 | NF-HA-2 -V4/ 13 YVTVSSSRI ASRPKVRGQSGR ( SEQ | D
NO 125) 2291.57 | NF-HA-2 -V4/ 14 YVTVSSSRI ASRPWRGQSGR

N~ 1 A NN AN SN A LRI O LIAPSN O NTITATI oA
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| NFE- HA-

1-V1/ 16 SACKRRSASSNAAYPOMTKSY (SEQ I D NO

200) 2307.57 TABLE 14: Equine influenza discosite

w@oostieazeds s f or

(SEQ ID NO :
| NFE- HA-
201) 2603 .67

Npt s Pepti de Name Sequenc

I NFE- HA-

| NFE- HA- 1- V2 SSTDNAI HHSSSNQEQTIUIVURED06/000891
201) _
1-V2/ 1 SSTDNAI HHSSSNQEQTKLYVQE (SEQ | D NO

1-V2/ 2 SSTDNAI HHSSSNQEQTKL YVSE

e MV

@%ﬁhﬁﬁ&@%&%@%@éﬁgt'gg'i:r%’éﬁabi'e%%e%fg?tge residue(s) is/are
shown, IBAGVES- ddtrespondirgireSETONANEISSSNTEQTKL YVSE ( SEQ | D NO

1-V2/ 5 SSTDNAI HHPSSNQEQTKLYVQE
1-Vv2/ 6

204) 2535.59 |

(SEQ I D NO 205) 2613 .71 | NFE- HA-
SSTDNAI HHPSSheELH K B
1-V2/ 7 SSTDNAI HHPSSNTEQT KLYVQE (SEQ I D NO

207) 2586, 68y MfHenidbsdy MAhRIOST
(SEQ I D NO _208).

| NFE- HA-

NFE- HA-

VISSH r-'n

2545.63_ 1 NEEvHA

SNTDNAI HHSSSNQEQTKLYVQE (SEQ 1D NO 209) 2630. 69

Qggixl W@,@SN{;{QTKLWSE

PEBEEdé_VNamE VA. %hhl\&gkﬂ RLYVSE ( bt:QﬂLL) \Mm
INFYIA PSP A% T CRACKSSGISY TPPROI B MLV Y853 47
INF %ﬁnvﬁ 2Sfit&%§§§§§sé$$ﬁ,\ﬂﬁiﬁﬁgxéaiéﬂfﬁpﬁnan 2191.49
Egl SR EVENAL 2237.5
%jjy¥74;4| tgﬁéb (a VIVEZES'Sz
INEHA A5 ) stsﬁgﬁ Sﬁﬁ’f“ﬁ“ﬁm"/m’ﬁd?‘ 5) | 2T96.44
TR YIS ERCHRCGRESECS S VT SUSM (SBQ ID Nos 2614 | 2164.47
INGEEA L VYT o) YRCREGERSRE VESTIERR/ D N8| n N@210.47
1YY A5/ 8a TM@GG%SSES«WWJJSVEPTI GSEQ AL THNO: o8] ¢ of 2178.49
I.Nﬁn@ 1S % o YZM@EG;L@&SG S@Wﬁ&péﬁ@lﬁhﬁhﬁ@hﬁﬁikp IRyt -42
INB- Ny 1- VY2 |YA@<HGC%1\<S§E%$¥1H\HJW§% (22 IEh &0 : VAP ) NER172 . 45
INFAHA 11 48//1 L QO HESKNRRES A Y(*(;@@QH@N@ 23%) | 2218 .45
| INBGHANEFA2] .47
INF8NA9BYH. /3G | KEFKHE FESPRAR ( SBO77.4
INE-mlﬂm424W19@qKNSES$%BWM4 SEQ ID NO: 14) | 2145.42
IDEOFEESPNT RS PPODNCEKSSESS Y EY IUTY2 2650 238 N03915) | 2191.42
INKFER HA-VI-AY3/ [5Y DI GERS PRBIRNEDRIDNCES EGSED IND:NOs) 2P BYL59.45

2431. 42 | NFE- HA- 1- V3/ 6 DQFQEFSPNNRNFPPDDNCE ( SEQ | D

NO 222) 2413.

PNTRNFDPDDNCEABEEE ‘ S ;
8 DQ:QEFSPNTRNFPPDDNCE (SEQ I D NO 224) 2400. 45
1-V3/ 9 DQFLEESPNNRNFDPDDNCE (SEQ | D NGO 225)

I NFE- HA-

45 | NFE- HA- 1-V3/ 7DQFQEFS

1-

V3/

2398. 39 | NFEKGRVHERSTIIEQDS IDNAEESPRINRNAPRDDNCE ( SEQ I D
NO 226) 2388:42 1NFE-HA-1-\2)-11 DQFLEESPNTRNFDPDDNCE

(SEQID NGO 2

7) 2385.39 INFE-HA- 1-V3/ 12

PR IS NRIMRNF

PEEDNEECE SEQ | D NO.  228) 2367. 42

MW

IINFAAHA-V2X/8/ |

| FKDEWALER FTSPRRRRFD/NPDONERE {BE® 1 D NG

Y 2297.53

DPRNHADATE 248 |

NRES HAH HS MI/EDZ S DOFEMAE FSERNRNRRPDDNCE

IBEQ55

IO NG - 1230) 3 23 FBCEBHENFH-TIHATSLYMA 5(SEQ ID NO:

19)

2326.53

DQFLIEFSPNZ RNF DRBOSKOE R SHQERQDS NOpOR 3BEQ240 3Nd5 A0NR

BE+HA-.s5

INN314-16 VDOEL |

- RRRSTRMNFPRDBNCEL V8EQ (SBONCD 2382)2133

83 148 55

ABLHA -6 v2 Fqui

KECEVANPERITIEQUTE TV t GEQODSt NaIct®)f

0£325.58

IiNF-EHA- T2 YA |

RIKKEST iR ARBOFROIENR (S8BQrb DidNO 2333

3349 .55

SF-3-NRPepysde

xiageHmesERge TMYdANFEsED0AT D IndVA70k )

2354.58

S19EROrBL ek 458h 25240 bhs)

2256.43

INEFA-—V3, V8

% sBEVHRHSIHTEOREVNASER o $5Gd D Y|

23D 46

244 -l |

s G vYEE S TREGY ST, RhEARERVREGRIR 1755

BQJd3 43

N i) va4bb.

& cE W FrrES TR Go X (E¥D] ?ﬁ'”x&eﬂ'\ﬁ'”z‘g’\{'

246

(SEQTD NO 236) 2224. 44 T NFE-HA-

I-Vv415

RI TVSTSRPGSRPW/RGQSCR (SEQ | D NO 237) 2340. 61

| NFE- HA-

2298. 52 | NFE- HA-

NO. 239) 2282.

52 | NFE- HA-
1-Vv4/9

Rl TVSSSRPGARPW/RGQSGR (SEQ | D NO 241) 2310.58

I NFE- HA-

242) 2268.5 | NFE- HA-
(SEQ I D NGO 243) 2252 5 INFE— HA-

NI ™IV 7NN 27N A NS 27N TR 17NN

1- V4/ 12

NN~ 1 1~ NN A PN A~

1- V4/ 6 RI TVSTSRPGSRPVWNGQSGR (SEQ | D NO  238)
1- V4 7 Ry ?VSTSRPGSRPQ\/RGQSGR (SEQ I D

V4/ 8 Rl TVSTSRPGSRPQVNGQSGR
(SEQ ID NO 240) 2240. 44 | NFE- HA-

1-V4/ 10 RI TVSSSRPGARPW/NGQSGR (SEQ I D NO
1-V4/ 11 RI TVSSSRPGARPQVRGSCR
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wa awba282% TABLE 19:

The I NF-01 P vaccine is based on 4 human influenza
sequence discosite construct fornulations as shown in
INF-01 P influenza vacci nBCT/CA2006/000891
formulation INF-HA-1-VI (SEQ ID NO : 1)
YACKRGEKSSGSSYPVLNVSY (SEQ IDNGCs : 1to 16) HS-TM

I NF- HA- 1- V2 (SEQ I D NO 17) KKGSVHHPSTl TEQTSLYVNA
\ﬁ;\ﬁ%i\ 11ksEEy TR T RN (s R T NG, 037 3 4790 .46
T PSS RN o 6 0o
WJ?/‘@?EQ?’X' S GREAHPIIIEOT LIAQNA (Spg ID N 31)4f 229946
FATATIATVAAIN EE 5T E v SR o I SURPINEsERT

I NF-01 P vaccination as neasured by HAI
shown in thi
pl us Al um vate mity as

conpared to mce |mTun|zed vvlth INF 01 P plus Ribi or
I NF-01 P pI ﬁ%ﬁ# 0 e to t current
i nfluenza vaccrn i?ﬁN __fﬁ%g§§&a S&gblgg? pl ot of
| NF- 01 P-vacci nat m ce agal nst chall enge wth H3N2.
Inthls exanpl e, mce imunized vmtthFOleIus

tltres As
h.J.NF-01 P

Pt otect CU d.IIU IId.VC d UCtlUMW_,

ﬁ‘éﬁ%"d’“h‘a‘ ||c c“S%gEgltléec ter

=2350.52

Bl
4’3‘

TR ,E?ﬁTéﬁ’"*é%b"ED”N’o' k8
,2340.48

P v Ze VRS ES RSO RIE i TR e R
i ST POV v Pl BT e (8 2364.55

g&g— fd Vi de DN RV ESRNNENKES TRECIN 4( secznrncﬁq\g Y ANMIPEL

LLIFB=2 2 L

T

g o4

évrggﬂm%mseﬂgniw@ LI
I].")| ESYESYN REDFED £ SEQ, D NO: 38)

2342 .5

RMT%JHX 3 EXANMBVEF SVEGNIKNKEREPECD heFRi 3BANG 139)

2366.56

Imﬂpvﬁéﬁm

RYLFEVESRERKRSIPTCR SERhEP NP ufildr

23RS .52

EWRTHA-Ai-¥B /9 A

AVHESY

BEOBILECR o/$FQ &By¥O §f rddth

t 2349 .58

| PR AR- 31 8

S LFSVKSBNKAKDEIPESD aERNEP Ney di2dl

2339.54

LWF {Hperiz H341 %

AP F & VISRENNANKE R §DReh g/SEL6 85, NG1 NB)

2363.61

NNFEMAL/147 3 / HB INDVAF SRS PNGAIFES IDBIR 0GEQ BP i s /43/) 6

f2353.57

ENE- HA-NE VA/ Ne WDEAF 8RS NVKNBOPOOEID  (SERaIneN@: cishali ekl .6

A E - HA-IRE 37 1L ¢ S DVEEECKSINNKOIKDS THECH NFEQO ID Nwacis) n

23wl .56

DigB-eth -ar v4 / 26 U IDNR FEVIKS \DRTKNA E S EYTEN CESEQ SDOSd i et7)

2365.62

CORNSA-Uc3 De MvaF S oRSVasNEKROWDTCDN (Eakpl D200 : KWABL

BEXE . ss

I NFE-01 P Equi ne i nfluenza vaccine fornulation

I NFE-HA-1-VI (SEQ I D NO :

185) SACKRRSASSNAAFPQWNKTM

(SEQ|1 D NOS : 185 t 0 200) Y T-SY | NFE-HA-1-V2 (SEQ I
D NO : 201) BSBIFA DisSRRNORGRKICKMOE INSEQ-IIVANCS: 201
to 216) Npt s _ INFE-HA-1-V3 (SEQ ID NO 217)

DQFQEESPNNRNFDPDDNCE (SEQ | D NOS: 217 to 232) L-F T P
| NFE- HA- 1- VAVEBEQRIBSREKVRIFHCRRI(FUS TBRRGARRWI/RGOSCR
(SEQ I D NOS--23310G248y¥-S S~Q N Figure 12

illustrates ht

Inor al

iMmunity in mce inmunized with

PeyE-d@l NRme as

fegeenee by HAI

titres. As illustra

L e,

INFrdPall -VATuni

Y SWETSR IRHRPEYNREQSER C(6SEQNID NN £ dt i

[ h291.57

INH -girexelpl ar

YYGUETSR MARERPWNBGOSERU(SEDI 0D ®@aigugt

2349.61

B errall-gerai

VSV ST St 1 GERPXIRGQSEES, (SBQd IRSNCOMFIar

eol21D.55

e Heemee ¢4 al

YWaU ST Sl GHR PAURGYSEH  (@BQY 1D Ccooi r=al))

2335.58

INC-aia -EXaMPE E

Yveenngri ARPRARGOSGK HABQassays: sENE

2277.55

INBAHAOQEeNk L6 t

yokvEBer 1 ARRpWivdoascraNGreo bl 1ed 54)

2335.58

WS eR-Qpea £vNg

VSOE SSNIESS RP%RUGE @ (FEQMrEEno M8

2263.52

IvemHN-Zedang TH

) YivB@ s S SR GINPREREOHER CARRT FHCRS: 56)

2321.56

colTectively devel oped anti bod
hemaggl uti ni nati on activity.

viral

€S that coul d inhi
I nfl uenza- base

It
d

di scot opeconstructs were shown to successfully mmc

di sconti nuous epitopes in
i nhi bi ted hemaggl uti nati on of

elicited that

cells by influenza virus.

hat anti bodi es were
red b

A standard HAI assay wa

| ood
S

used to nmeasure induction of functionally rel evant
anti bodi es agai nst HA. Nunerous distinct strains of

i nfluenza were used to test HAI

titres induced by

vac_cr ne candl dat es |n order to determ ne the breadth

S o,
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a) SEQ I D NGs:
c) SEQ I D NGs:
wQ4ddsmhetein n is froml1l to 4 .

185 to 200; b) SEQ ID NGs: 201 to
2 17 to 232,

216;

or d) SEQID NGs: 233 to
10. The f or muPEL/CA2006/000891

claim1l conprising 2n peptide sequences from each of

at |least two
65 to 80; b)

of the follow ng groups:
SEQ ID NOs: 8 1 to 96;

[ @] o W o W N

a) SEQ | D NCs:
) SEQID NOs: 97

+ 11L1 -\}-14//?(1)

| JUTUSTERIASRE K\?‘Kﬁd;S‘éR*fngQ iyl LN

2305 6

INF L
Z13Va/10

I G

O
LY
MQE

INF-
ot 1% /11,

H
D
U

GRo(§EQ “I0 NQ.

22971 .57

‘E‘ﬁé‘i T ==
TNE R A2

4

h

T | ERYA NN AR ] AL T 1 I Nﬁl?c\(g T
PUSTERIGERRIVEGASGR, (9 AL} NO: (p0

(=
T T

g%'gét? 61

INF‘ %njnr‘(%/lﬁm

T AL 1T UT1 \Y A}

[SSSRUASRPEVRCQSGR 4GEQ 41D Noy (61

CA TTT

2291.57

==

195 - Hﬁfhla“?%{r% !

SSREASRRIVHGASGR &EB9 1D N6 63) ¢

&364.-61

YV TVSSSRAGSREKYRGRSCEASER | 1k Mo f3 b

NEd 7 -55

INE5HR ol J9Y 166

YS&TYﬁﬁS&IﬁéRPWﬁQSSRnASEQJI?N%Iﬁ%} |

338558

claim1 together with a phar maceut i cal | yaccept abl e

di luent or ca
further co pr
cl ai mIABLERa

formul ati on of

vacci ne for g

ani mal YAGKRGE
19 wherein the
avian. 2 1.

rrier. 17. The vaccine of claim16
i sing an adjuvant

cl a|m1 f or the preparatlon of a

reventlin
a5 EeT e

& ani mal >

SEO SEhe ™

hurran,

attlor di ng to
mur i ne,

18. The vacci ne of
cons| farg IN

or treat| nggl nf | uenza in an

claim

equi ne or
Use of the fornulation of claim3 for the

a \lﬁf‘f‘l ne 'Fr\r frnnf| ng h||nrnn |n'F||

S?%‘%Qﬂﬂenru onhof

claim5 for the

Qh?ﬁ

=~

T UHMI LA L] O
Eoptiggelae b

%ﬂi%ﬁ%tibﬂ of YACKRGGRSSGSSYPVLKVSY, (§EO 1 iNOs 65) | 2237.54
NirHAsaz %L/ > 3] YARKRGHKSSEESYRYLRITY: (8RO ofD N0 65 2351 .57
e HAr apWk/at | nPACHRGERPSEESRRVIKRSY (8BQ | HYy Novi §R) | 2294.6
I HAcR7 %L/ 04| YARERGAKSSAESYRWAMRIY PEQ|HH MOLG6Bh 2308 .62
Pifedian? r Wy or | YACERGGEGSCREYREEVSY 28F0 AIR/ A A8) | 2196.44

AYPAT 8 Vib/ & h

e Y AERAGKSSEERY OYLBITH (ABBQ TI5 NOFh@0yaceilfie47

OF -#RaP iV D5 f

LY RPHERCGKEREE B SPVIgERAY dA8FQVENNO:271) ThE@253.5

INFcERne-vE/ &l

A AT IB-GRISE CE B P YIRRTHd|(BRANID iNO :all@in

2287 .53

ARTERR2AVDI9 p

[ BREHAAKF SOESTPEa{VMSYg (BRO | ena i7R)

ar244.53

TNF-ERk 2 Vil flee

0 YACKYGEKS SCORPPVIHVTY 48P nitsNer:i ng)

tl@2eheses

E-bal- 2 anl afif

PEACKESGRESCRBYPYLKRSY (AEQI ITe Naf: ¢bal

M301.58

I -8EORENCH 4.

Rltr¥eerEROss YVeviatnvonsEp ot ol eyl

€315.61

INYG HA<2 202/ Pe

bt aclerddasedsEnpinmizxa (Vagcimeidkor mul

aklo@ns3

NS Ox - PAT 284

OVE Oy celsBz s 248y s> (Pag et INv :V 8BS

Q@217.46

R EE230 A =<

Yok vEbrSetg 3y FtlsrSZ1 33 flatial hys

2260.49

INH-eBZae/ &t

YRCRYGBKSs sBE 8y AyissRTWS (AEG 8 WdA ¥olY$29@T 51

Ser Gy ser ser

Pro val 1 © 10 15 Leu AsSn Vval

lyr

S€er

Tyr 20 <210> 2 <211> 21 <212> PRT <213> Haenophi | us

ITNB LR 288aiAR RN Z8 AldEcoBlté construbi Sor INE-Bay2-Fb Y DisYSsiteqs2)
er y Ser Ser Tyr Pro vVa eu n va er
Met 20 <210> 3 <211> 21 <212> PRT <213> Haenophi |l us

I nfluenzae KEPMUBSTYTERNAYONS S0 AgnEysd y Lys Ser
Ser Ay Ser-$Ser--Tyr-Pro Mal-gb-5 10 15 Leu Asn Val
Tyr 20 <210> 4 <211> 21 <212> PRT <213> Haenophil us

Thr

pdpitlidengae<4

DsOqueertbelyr Ala Cys Lys Arg Gy Ay

bawS

er-paeb-@ YL S

ERKSETHEPETIPEOTMadvnh 9528 AP NeeUsAsn 2¥alh 53

INH-HWeD -8/ X2

L QRS TT TEdTSIAAOA REEQ < IR : 82)

2311.55

INGCRRPOLY A5 |

NKKESAAASTTFEOPs v (ARG FY DY 83V 3356y s3

Y- HRYS-wEf4 O

CRKEBVHEPRIT I PEOTIWOIR Qsval 108 n . 1d4¥9 2k8Y 55

Ser val Ser Tyr 20 <ZI0> 6 <2115 21 <2125 PRT <213>
Haenmophi l us i nfl uenzae <400> 6 Tyr Ala Cys Lys Arg Ay
Ay Lys Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15 Leu

Ser Val Ser

Met 20 <210>

Haenophi | us i nfl uenzae <4g%> 7 Tyr Ala Cys Lys Ar

Gy Lys Ser
Ser Val Thr
Haernophi | us
Gy Lys Ser
Ser Val Thr

Ser Gy Ser Ser Tyr
Tyr 20 <210> 8 <211> 21 <212> PRT <213>

i nfluenzae <400> 8 Tyr Ala Cys Lys Arg Ay
Ser Ay Ser Ser Tyr
l\/bt 20 <210> 9 <211> 21 <212> PRT <213>

Pro Val

Pro Val

o S A NN L 'Y e ~

<211> 21 <212> PRT <213>

g Gy

1510 15 Leu

15 10 15Leu




<210> 12 <211> 21 <212> PRT <213> Haenophi |l us

i nfl uenzae <400> 12 Tyr Ala Cys Lys Hs Gy Ay Lys
w0629 y Ser Ser Tyr Pro Val 1 5 10 15 LeuP@EOAMEAL/000891

Thr Met 20<210> 13 <211> 21 <212> PRT <213>

Haenophi | us influenzae <400> 13 Tyr Ala Cys Lys H's

Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro val 1 5 10 15

fnﬁ“);ﬁcp \‘/2;‘1\53‘“3 Kdg\'iH}‘?éT‘ﬁ'ﬁ 'fK]ﬂ'ﬁﬂ\IZ& J($ﬁQ_rfD <I\IfgL‘ 55“'2‘338 62
v, DeT I PP USSRl REBT AR (S80 VA Md 2By 2953 65
INF-HE-2 V2 /7, -] RRGSVEHESTI TROTRIYONA” (SEQ . : ;
INF-BA-2-Y2 /8 |l KRGSVHRESTTIEQTKL Yooa
IECHA-g -V 79 | KSCSYHRESTT LEOT
LNF-HE-2 302 7 145 | KeRSVHHESTITE

32 -2 bhh KRESYHHESTAAS
R HA-@ -V 14 | KSGaYH I
ENF HR2<82/ 13| KGEFVHHRS TIAEQBKIVNG (59 11D NO <9$¢\ 2337 .53
A3 P Wahlh| KSSSYHHASTIABQEKINOS (BEQ ID |NRs @y |S3d1.55
1 -HA-2 - VR A1 D KSQEYHHAGT ITEQTHIFONA | SEPNIHRYO :S85) 1| 2326053
INF HHR 2TV2/ V| KASHVIIRS TIGEQDPHIRO0PS (SBQ1ED MO :< 96D+ PBRP . 55

<213> Haenophilus influenzae <400> 18 Lys Lys Ay Ser
Val H's H's Pro Ser Thr lie Thr Glu An Thr Ser 1510
15 LeuABLE A influ SCOB| teYPA(S

<213> Haem)phl | us |an uenzae <400> 19 Lys Lys Gly Ser

Val Hs Hs Pro Ser Thr lie Thr Gu @n Thr Ser 1 5 10
15 Leu Tyr B¥HFASSPANENBRPIOIED> (98 LD NO:227k212> PRT
<213> Haenophi1us Mnf uefzae 400> 20 Lys Lys Gy Ser

10

15

Val _H.s H.s P

ro_Ser_Thr lie Thr Au A n Thr Ser 1

5 10

PeRtide Nape g

PEIYSNARa 20 <210> 21 <211> 21 <212>

BT

N5 1HA- 23Brfdn

2250.52

TYAHM 3/ F

| DL SVEF PIRSRYERD 126D > (980 15Ps NPy s9 T y
(Y I ESVESRYNKRDETRTCEY (SRY [ DTAP : TH9 )1

52382 .52

INE - Ha R A/ 3V,

| DVAS$ VAE BNIPINKEPTOFCD 2 (SE0) TR M : <292 >

PRg% .55

INF1BA Hd&ndph

| P\ SIVRE PARRIVIERE TR410D > (0 |1Tps NDys1@ ly

S8p6.55

IVEHHAM 3-VHI/S H

IV ISSVEFRNNEKN KD PRI CO USER FDTHP: Thel)l

334D.51

INS - EBtR -THA/ 6V

| DVGEHSVABENZKNKIEIQOFCR 3 (SENL I® RO : <RA2>

PRIo .51

IXZ182- Hasnoph

| DS SVEENNEKINKEP 19400 > (2B Lyps NDys1@ )y

S881.53

IvaluMd 5-Hi/8 F

I oV ISSVETHNNEKNKEETDTCH (USEE MDTND : Tho4)1

5419.53

I1X5 - Hee -Rya/ oG

AT VAL aNRKINOPTOP B4 (s Irp Bb : <Pd2)>

PRIs .52

w818~ Hamyaph

| Duis svipk baerzae 19400> (24h Liys nbys164)y

2€50 .52

Maluk s-\H/a1

roviserpshinkNEribred usgd NpTRO: The7)1

2338 .55

1h7-LEL -Ryy/ 16

VRS vAE ANRINKEETDTCBO (SEd Ip ®d: <ZdeP

Peda .55

18219z Flagyyaph

| DT SVBENNRIRNER 15408> (p LS nOeT 1(533))’

9€f5 51

Meluxl 5y /S 4H

M ¥R pERRN kN DR TR (5Fd AnTRE: SBfo)

11238951

1he - EELL -/ 1%a

I DVAFE VA RN eI DTED (Sad 102 fio<4f-ff)

49.54

TRZ18R- 3 BATARN

ERSERSS THH8E™ (R WS notT 183

%51 53

Val— Hrs H s F
15 Leu Tyr Va

ro Ser _1nr t1e tThr Gu Gmnm-Thr—Ser—t%
I Gn Ala 20 <210> 27 <211> 21 <212>

9 1IU

PRT

<213> m@@M\Jlé’@mﬂlﬁg paz) &@@osiéggﬁstl% ts14S INEHAD Y 45€T
Val H'S 5 10

15 Leu Tyr GI

YVSVSTSRIASRPKVRGQSGR

--T--8--~

nAsnAIa

(SEQ ID NO: 113)

Y U 7 S

-13-
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20 <210> 28 <211> 21 <212> PRT <213> Haenophi |l us
i nfl uenzae <400> 28 Lys Ser

wW®d2006/T8294 | e

Ay Ser Val

Thr Au A@n Thr Ser

Gn Ala 20 <210> 29 <211> 21 <212> PRT <213>

Haenophi | us
Hs Hs Pro

| ey T\lr \Ial

i nfl uenzae <400> 29
Ser Thr lie Thr Gu

I\on I\I oY ')n ’)1(\

Lys Ser

G n Thr Thr

Hs Hs Pro
1 5 10 15 LeurdyCALHOR 000891

Gy Ser Val

15 10 15

la ﬁr@%?pg% Lnfl nz

1 A

al \MW

INE

[ GUSVET SRAGREKVRGOSGR H{SEQT

’'3291.57

INé$3ﬁ721H4L%“

{x;xoho

Wﬁvﬁlw@@%@%oﬁ@ 39

INESHA-25 Y443 |

d
o13349.61

1 2277.55

INBSHA Y V4A L s

FiVS VBT SR EGIRPIYRCPSER THHEOGER X9 n HHe) Thr

3335.58

INE HPy 21 H4) By

HYEVEP AR ISREAVRGOBCROGIEQ 3D N1 177 <

12377 .55

INIPRIP-22 Y346 Hg

SVSHAE PREASRIVAEASER (SFENIDIYO| il 83ar

3 9335.58

INISEA-YalV4 - s

BV§ VBB SR KEFRPKWRGREER THHEQGIR XPn I Thr

3263.52

INEy HPG 2154V 8y

TVISVEF AR IGSREAVECGRECR2(IES 3B NQ1 12071 <212321.56

INPRIR-22 V349 Hd

|\ OVBNET PREASRIKVEEASGR «SFTP0ED3BO ASKP IVal

Leu2305.6

INPHA-Belv4 XAl

GVTVSEBR IR EATRGRSER L{EFEOASA s 1A Pro

2363 .64

INB-HIO 2154/ i e

ASPVENER TYSRPAYBGEGR2(9ED 38 KQ11r2321 <212291.57

INPRR <2173 41

|evopRTEREGSREWVRSQZGR Q0 3D3UAS

243l

Leu2349.61

INPhaes-Serv4 Va3

GvavSesR FXSRPAVRGASER LysEQAID KHYS 143 Ser

3291.57

IND-HO 2154l 1€

AsmrvEBER VR MVRGEEcK2(d¥kn 3D K@112a31 <212%49.61

INPRIR 2213716

\evanBsErscsHkvRenZar &H0XD3ko AsieVal

Lep277.55

iNFhen -Serk4Yag

GrvEeER FESRAWRGASER LycsEASD hys dd) Pro

2335.58

5 10 15 [ie Asp Thr COys Asp 20 <210> 36 <211> 21 <2125

PRT <213>

Phe Ser Val

Haenophi | us i nfl uenzae <400> 36 Asp Val
G u Ser

Leu
Pro Asn Asn Lys Asn Lys G u Ser

1

5 10 tABLE®: Abmahiiflueliza BkcdSitesebh@irudd for ANFHEBH 212>

PRT <213>

Phe Ser Val

Haenmophi ['us 1 nfluenzae <400> 3/ Asp Val
G u Ser Val

Leu
Asn Asn Lys Asn Lys Asp Pro 1

5 10 1&s¢tpraTARNCHTIMKTANPATPEZEY <@HY> 1882 1= )21 <212>

PRT <213> Haemrephilus-1-nf-luenzae <400> 38 sp Val
Phe Ser Val

5 10 15 i

G u Ser Val
e Asp Thr

Asn Asn Lys Asn Lys Asp Ser

Leu

1

Cys Asp20 <210> 39 <211> 21 <212>

PeplPRde <@4nd>

Baguwaxpdd | us 1 nfl uenzae <400> 39 Asp Val L

eI

INFRPEB- 5er1 \Ma

ESCPNATSRNGYENKASINPASWELYS ARY ltpsnGt ur P)

0 4860.08

INF5HEO1 I A2

eSABNA TNRNCONSKASINERZOVERDO>(JHD <P1fo: 2{3452

12248 .03

INFPRE - k21133

EaermpiNRsesNNRTA e zaevEd 0 sEd G DARD : VEds

)lepig33 . 06

INFRRB- Ser1 M3

GsCPNATIRSGYRNKASINPAIWELYS 4D lIpsNet ul e

1 2821

INFoHEO01 I 19

€S AR TORNCONRKBSINE A VER B D> (ED <D1te . 21357

12833 .06

INFREB - <2135

EbermpfiANeSNNRTATNeNn ZaevEd00SE A T pARP : VAds)l

Leu

2821

INFPRE - Sev1 NV

Est SRS CBNAKPSINAAIELYS &0 IWS NS pL )

2806.03

INFouB01 I 19

€S AN THRSGONRKBSINRIBvER R U> (kb $D1%5. Zlh /4

12793 .98

PRT <213>

Phe Ser Val

Haenmophi Tus 1 nfluenzae <400> 4272 Asp Val

Lys Ser Pro Asn Asn Lys Asn Lys Asp Ser

Leu

1

5 10 fABUE eo:AndiinfléetzaBdiscdiite 4Rt for INFHBLFR/P2>

PRT <213> Haenophilus influenzae <4 0 0 > 4 3 Asp Val

Leu Phe Se

r Val Lys Ser

141)

Pro Asn Asn Lys Asn Lys Gu
Pro 1 BxiFHEDNKTQOMERLYGDSN (SEQ ID NO:

Peptide Name Sequence MW

INF-HB-1-V2/1 |PKDNFHSDNKTQMERLYGDSN {(SEQ ID NO: 141) 2496 .63
INF-HB-1-V2/2 |PKDNFHSDNKTQMENLYGDSN (SEQ ID NO: 142) 2454 .55
INF-HB-1-V2/3 |PKDNFHSDNKTQOMKRLYGDSN (SEQ ID NO: 143) 2495.69
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lie Asp Thr Cys Asp 20 <210> 44 <211> 21 <212> PRT
<213> Haenophilus i nfluenzae <400> 44 Asp Val Leu Phe
W®2006N28294ys Ser Pro Asn Asn Lys Asn Lys G u SeeT/CAZ008000891
15 lie Asp Thr Cys Asp 20 <210> 45 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 45 Asp Val Leu Phe
Ser Val Lys Ser Val Asn Asn Lys Asn Lys Asp Pro 1 5 10

15 i o Acn Thr v Acn 2192

Ilig-lﬁzi—‘ip?z,m;j bR e N R T QO CDN  JS5E T X u#ﬂbﬁ. ?g 61
INE - HE;1,-V2 5" (PNDNFHSDNKIOMERTLYGDSN  (SEQ IDNo:"eas) || 2482, 56
8 I PNDNERSPNRTQMENLYEDSN 7SEG 3Th 'No: NI P48

AR -1Vl [ PNDRFRSDNKTOMKREYCD SN (SEGQ D NO%, 1871 150481 .62
Ry~ Ve 8 SRNDNZHSDNKION WQPEKT%%@'?@”&@” BEd) | 439,54
h ['if'ﬁb'é

~

Bd I} 2 D N05 La9h] pppp5.7
I - N GD AL NO: ;qu_J_)e| @5?]]@.62
I%—Eéé-ééi%<MSDNKIQW&RMGP§NA£%EQ JD M0 &al) g 2550 76
IPFE HB pl-X@Al%rRKDNFQ{SBNKT@W%NMSE%I% N9t é@%b\ PRE-68
GDEYNNLSHY TR NOy 58, | Rpd4l.63

I&ErHBrle V@44 &%gﬁﬁ%ﬂﬁz ML YGDSNp SEQ y@’ VR Apdy) 1 B9 S5
IHE‘Hﬁ;ﬂ‘NPKl&nR RHSRNK TQBKRINGRSNE ASED 11D, Not k?ﬁ’b\ PP - 69
NS W@%ﬁrRNDI@HWKE@%M@&MﬁS% R NOYa o Ghr| %/AG8-61
Ser Thr Ser Arg lie Ala Ser Arg Pro Trp Val Arg 1 5 10

15 Ay Gn Ser Gy Arg 20 <210> 51 <211> 21 <212> PRT
<213> Haem)phl I us |an uenzae <t400> 51 Tyr Vrgl Ser 3VaI

dHu,
é
Vs
=921
%
H7
%
,\RJ
>
r%?r
H= S

Ser TBABEETAHL influenzacdiscogjte consir 10
15G@y A n Ser y Arg 20 <210> 52 <211> 21 <212> PRT
<213> Haeno | us uenzae <400> r Val Ser Val

15 Ay @n Se

Ser THIKSEF Ny IFESCT?%IC@E&E%%FL%% ﬁFS Ir‘P Ralt>Alg 1 5 10
P‘G%AF& 207 <210> 53 <211> 21 <212> PRT

<212> I—l:n:rmn H Lnfl venzae (/Iﬂﬂ\ '-_;'2 T\Ir \/al Qar Val
Pe@&}\aénwar&r l§%q11}€in§elA a—Ser - Ara-Pro I\Ie \Val Arm 1 5 NW
INFEHRET -V /1 o RCKLCPNEFNCEATICSRGEDL AL IGH 4 (SER; 1D 5@12940
INtFr;HsJ nyramm?, D\LL%KQERHELI:%E HEEQ, m 2939

1__|.u OCIT2 600

CENCTIRLLCT (SELQ, I]BrI}I,OqlS.ﬁ 18954
ol Ncéig éf%%%i EI L;L@Fa '1; §E§z§ 1 I@oﬁ@«}e@mw%
INEES<T (i3l BN EGEBHRLEGE TWSEQ\/IP MOy 161412940
INE<HBGL7 Vi égqxqupycammcsmmwms,JS«E@. IR MO L&) 13939
INF:Hara, ~Y§ 47_SeRCHYGPNEFNCBPL LOTEGEDERLEGE S(SEQ 1D 15 Is3} [2954
INEY 85T U3 o HRGKICENGFNGERLLCTKGEARRLEGE TAAEOUAP NRrl6gd|[2953
INESHBSLp VLG ARGKLGENCENGTREICSEGEDPPRIGE H(Sg0 A N0 165) 1906
INF5 B - V3 A 0SaRCHEGPNELNC BT LeSKGEDEBLLGH 1(SEQ1 IRNDSL 6572905
INES BT PR3 HREKLCENGL NG ERD LT FSEARBLEGE THEEQUAP NPyl6741[2920
INEHBTRr Vigeh2 ARGKIGENCANGTREFCTKGEDPPRIGE S(SFQ IR N0 1168)19919
INF HBY - V3 £ 35eRCKY GPNALYCPRL LESAGEDERLLGH 1(SEQ| TROND -1 G9R]12906
INP> 1851t/ IR ICENGLNGERL HESKEEDDH BL HEF ﬂ\ﬁEQVéP NGl Ag4|[2908
INEHBThr VSEYS ARGKUGRICANGTRSFCTRGEDPPBIGE p(SEQl IArNO 117 ) 18920

INF5 HB} § - 03 1 65aRCKYGPNAE HCPL KETKGEDE L EGH 168ED] TR NP1 TRRT2919

10

15

<213> Haenophi | us i nfl uenzae <400> 59

TABLE 12: Human Influenza B discosite constructs for INF-HB-1-V4

KFTSSANGIGGFPNQTEDEGLKQSGR (SEQ ID NO: 173)
T D----G--P----
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10

15

Tyr Val Thr Val

Lys Vval Arg 1

60 Tyr Val Th
Trp Val Arg 1

<2 11> 21 <2 12> PRT <2 13> Haenophilus influenzae

n A1 Trir

Ser Thr Ser Arg lie Ay Ser Arg Pro

510 15 Gy Gn Ser Ay Arg 20 <210> 60
W 20428294 <212> PRT <213> Haenophi |l us i nfl uenzB&rRE¢AQD5/000891
r Val Ser Thr Ser Arg lie Gy Ser Arg Pro
510 15 Ay Gn Ser Gy Arg 20 <2 10> 61

Pepgléégméﬁé"ﬁé

H:q'enlpve 10 Ol v O

The v QAo QA A
vVl UL VO.I QCI T T Ay

a
2
9
g

Q
Ryl

§ 198 %725 .88

TNE_gH L Va1 Kﬂﬂéﬁ@@fﬁﬁmd; LRRSCR, (SEQ L

INF-BBrl-Vd/2 RG]

:174

2694 .82

INF-H '—j,”\TC\?'zf -

\ID
GLEPNQTEDERTPOSGR P EEED” 'i%

TS SANGT GeF PNJTEDGELKQSER [8EQ, 1D NOT1Y

3\2,653 .82

INF~

b
<
%%

LSSENGTG §E3Ndﬁp,da;%psarf g Ip K-

Te)

2622.76

INECI o A

S ANET GCP PEOTRTRGIXOSCR ' [ SR0 T0°N0s

177, [2726.87

INFs

P TSSANGICEEPDATEDEGLPOSER ($HO LD NOY

Evs

}2695 .81

INF~H

FSANGA GLE PDGLENCGLEOSSE | (Sh, TDONG TPy 172654.8

INFz5BaLl-V4/8

Arg G

15 Leu Lys Val Ser Tyr 20 <210> 66 <211> 21 <212>

ae<40> 6 er UA

Zl m X

Ao G Wﬁsbﬂ%*@“ﬁg BASE B 6 Va1

15 Leu Lys Val Thr Tyr

<210> 67 <211> 21 <212>

<213> Haermphl I us i nfl uenzae <400> 67 Tyr Al a QIS

BT PSANGTGEF PRATED GGI}%GF?R&S@*;D\,&{S 180)"\/13623.75
Ser Ser Ser Arg lie Ay Ser Arg Pro Trp Val
15dy Gn Ser.

Arg 1 510
Ay Arg 20 <210> 65 <211> 21 <212> PRT
h Iusu'fllfluen

Peppgde ﬁéﬁé

y§ %I 8CI LJ y OCI OCI Iyl F'I U Vd.l J.

INEE, BET Y foar

jlnn—pn

%
]
m
Ur
TSt
T
S
b’i‘
g
\
>
GR
*5‘2
=)\ )
>_0'
ﬁ

INEEE 1 :_IREI"P”
7\l U A

;("n'“
| SALKRREAS NG HoNNRTY é’E‘fQ NN
CARRRRSBSSUARFPONNKEN ™ (S TD, NO; 5 187)

112304.57

IN&E‘E’% A
INFE Hén'ﬁ@péﬂa

INEEth‘ L EAP |

,,.$A@<RR$¥\S§WP@MM§5 ($E0 A5, N@. al88)s
S

52313 - 62

jﬁéﬁRRﬁ%S SW M‘éﬁn

ID ¥9: DS

PRER05.6

| SAKRRSPSSNPAEROVIXEH > (FHQ TU? NR:a 18V

\SAGKRRSAS SNAAKPOMTKS¥o ( SHE) (TDPNG : \/A92 )1

5229} .57

INFE - Hapl S8/ 9y,

| SARREQESHRA LEOMYKTH 1 (S5 1D NP: <DIDb

P02 . 62

INE
INEEQHE Y- \QIALLL

| SARKRRSAE SHbEEROVNEDD > (FHQ Tar NAJ: a1 T4

Ly3334.6

ySAGRR SBE BNAR YPORMKSBe ( SEE rIDPNE : VaP5 )1

5 4%B8 .6

INFE -Haul S&r/ 1Ar

OSZSEHRRPPESPRAYEDMIKSY 2 (SEA TP XO: <PIQ>

PEI20.57

INEZ1B2- Ha&lrigh

| SARKRRGAE SRR CROMIKQY > (FE0 Ty NAl: a1l £Y)s

Ly%89.62

INAEgH&H V-Gl AL 4L

YSACHRRSBSEENAA YPORIK TS SERY rITIPNO : Vads )1

5 dfp1.6

INFE-Hetl Sar/1Ar

OSAGHRRERESRAA KEMIKSM3 (SR TP D : <P4Pp>

PRI275.6

INe21BR- HaEymeh

| $ACKRRISAE aRnTae @8y (SEJYID Aba £y

Lys307.57

Tyr Ay Gy L
15 Leu Lys Va

ys Ser Ser Ay Ser Ser Tyr Pro Val 1
| Ser Tyr 20 <210> 74 <211> 21 <212>
<213>TABeRodhEhuiae infilienmndissitd 06rstridts Fyr INREaHASV2 Y S

5 10
PRT

Tyr Gy Gy L
15 Leu Lys Va

ys Ser Ser Gy Ser Ser Tyr Pro Val 1
| Thr Tyr 20 <210> 75 <211> 21 <212> PRT
<213> WMSSSWEMW@EMSEQ ID NO: 201)

5 10

——————— P---T-------5-
Peptide Name Sequence MW
INFE-HA-1-V2/1 SSTDNATHHSSSNQEQTKLYVQE (SEQ ID NO: 201) | 2603.67
INFE-HA-1-V2/2 SSTDNATHHSSSNQEQTKLYVSE (SEQ ID NO: 202) | 2562.62
INFE-HA-1-V2/3 SSTDNATHHSSSNTEQTKLYVQE (SEQ ID NO: 203) | 2576.64
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15

<400> 75 Tyr Ala Cys Lys Tyr Gy Gy Lys Ser Ser Gy
Ser Ser Tyr Pro Val 1 5 10 15 Leu Lys Arg Ser Tyr

WO 2000428284 <211> 21 <212> PRT <213> Haenophi | usPCT/CA2006/000891
i nfluenzae <400> 76 Tyr Ala Cys Lys Tyr Gy Gy Lys
Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15 Leu Lys
Thr Tyr 20 <210> 77 <211> 21 <212> PRT <23 3>

20

Arg

INERR RO S

| 2535.

59

INFEHAL V)Y [SSTORATHERES

B S R Al U o ATk LT
EQTRLYVQE (SEQ THTND 720

7613

.71

ot TR M it oG bl AN s

.66

.68

INERCHR A Vel (-
op

~J NI T NI T T 1_ 19 VAL

BQ LD, N0 54 08)

SS AT RERES ‘m&v% (Fed Yp N6 389
$STONATHEPS SNTEQTRL YV, y 240

ﬁ

.63

™ J
INFE=HAZL )8 |
INF S1

.69

INFE,; v
INFEG HAR L =&/ T1pl S

ST aaﬁrﬁ»ﬁm&c};@m@a 4BEG \xp NPy €92
T N

.64

NO<93 bi)

.67

INFE> §3s51 s

SV TRNA L6 G ENDELT KA sfz-‘ﬁEQ‘\ﬂrD NPa_ 242)

.62

INFRyHAGE gV 32

GNTRAT HERP SRPROTLYVQE, (SRQ "I §Owa21y)

.73

INFE5 Hpe iy~ ¥4 T

ENTDYATH}IPS SHORQPKIYVEE &3HQ ID) NO«23 %)

.68

INEE HR>1 HEdHG)

PYTRNATHHPGENTRRTIINVOE §IEQ VD Nps 235)

.71

INFYaHAHL sVH 1

BB IHERE SNTROTHRUYVEE U (§8% ITThiNOSe214)

52572 .

66

15 Leu Tyr Val

<213> Haenophilus i nfluenzae <400> 82 Lys Lys Gy
Val HIABEE 45FrquirkeinflqénzaldissoTiter canistiucts forINFESA-1V3E 10

Asn Al a 20<210> 82 <211> 21 <212> PRT

Ser

15 Leu Tyr Val @ n Ala 20 <210> 83 <211> 21 <212>
<213> Haenophi | us influenzae <400> 83 Lys Lys Gy Ser
Val HiRRFGEESPNBRISEIPDPNFE| (ZETHD &Py &' Thr Ser 1
15 Leu TWFa nTAsTP -A-a-20 <210> 84 <211> 21 <212> PRT
<213> Haenophi | us influenzae <400> 84 Lys Lys Gy Ser
Val His His Pro Ser Thr lie Thr Gu GAn Thr Ser 1

PRT

5 10

5 10

Peptide Namgr G

PeIUANAE 3 20 <210> 85 <211> 21 <212>

PRIT

INEDIZ- Wévféok

IDQFQEEHPYNREREDNGR OESEYS IDyNO} VAl T v

K413

36

INVEHA 15 VBI/3 H

IRQFQEES AYRNFPEDPNFE G SEQGIR ¥Ar 238 1

P3G -

39

INFB-HAL -3y 3Ve

| IDOROREAPMEIENFDERDRSE 8 EQR ID>NQ] 232002 >

2400.

36

INPRIERNIZY 3den

OOTOEESPN THN HPPRRHEE <43RD> IB6NQYS240)s G

2382 .

39

INBerHA/A-VEI/'S H

iCOFRE§S BSRNFPPDONEE TIREQEID ®pn 2w) Ly

24B1

.42

INBEHR IS VI3EE T

VIOFJEFS PNNRNAPRDROCE2(9ED 8P K@11222D1 <

20423

.45

INPRINAL-3S /Had

mREF SBNTRNHDPEDRAE (SEIDID8ROLyx A)ysS

Gaus.

42

INSErHA/Al-VHi/S H

iCFREBS 8eTRNHAPDDNEE TIBEQEID $bn 2hy) Ly

24bo

.45

INBEdfR -5 vi¢a T

VIOFGERS ASNRNAIDPDRRCE 214k 88 K@112 21 <

228 .

39

INPRIHA213R /Ha€

mopheEssnvfiwenree @HPOID8Rolysd)ys

Q380.

42

iNBeruaal-v3l/s 1K

IR FPEQs BerrRNEDPDbNEE TIHHEGID n hy)

LYS23ks .

39

1NPE Iigh 1o vagu 2

WorERs BTRMNP2DBRCE 28R 88 Ré11ma31

2y

42

INFERIuR4le3 /a6

e FEBNENFOPBBEEE BT DCRo LY T

UMs

.45

INPRLHAB /S 4 i

R FLEPS SENRNE PPDDNEE 1 [(BEdSTE U J3Y) S

.48

INPE 1A 12 VR4 s

WorYa sﬁﬁfhﬁn%%ﬁcé‘éé’ﬂ’ ‘“ﬁé N6“2’3 19T

.45

INF "E‘ 'Hﬁ‘ll% /'I'%IE

-

B EF SN TR E PPBPRER fé‘édiﬁn*’ W5y °2,3?°3

.48

Ser—Val—Hrs—F

5 10 15 Leu Tyr Val

PRT

s Pro Set amnm—Tre 11 S u alr 1 SeT I

Gn Ala 20 <210> 91 <211> 21 <212>

TABLE 16: Equine influenza discosite constructs for INFE-HA-1-V4

RITVSTSRPGARPWVRGQSGR (SEQ ID NO: 233)
————— S----8--Q-N-----
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<213> Haenophi l us influenzae <400> 91 Lys Ser Gy Ser

Val His Hs Pro Ser Thr lie Thr AQu Gn Thr Ser 1 5 10
wa2006a282%r A n Asn Ala 20 <210> 92 <211> 21 <PAPEARAEF000891

<213> Haenophi l us influenzae <400> 92 Lys Ser Gy Ser

Val Hs Hs Pro Ser Thr lie Thr Gu @n Thr Ser 1 5 10

15 Leu Tyr Gn Adn Ala 20 <210> 93 <211> 21 <212> PRT
Pep,é} I\f_a"?n IIUpLIéel@elnléél ucll[de §4|-UU) 93 Lyb Set uy %
INEE Hi"f'mﬁ 'ﬁ,@?‘:S‘TﬁFw@f??VﬁLRFb"SGR’ toig o - LISt Potfs 61
INEE;HA-1 VA /2 SRPCARPWYNGOSCR ™ (D 1D _fin; 734y | 2d82.52
IN@E‘% ;%75“"&@% N ST S O TS PR A LT
INYE i T/ o R TRREGAREOVNGSSGE LSFR 1D, N0z 53 36) 207 44

T l_uu

INEB 1M 385 i RIIVSTS ng@ggGQﬁéi(%@p*@sNgéﬁﬁ>y SA340.61
INGEHA; 1-Vi4/8 O R INSTSR GSREWNGQSGB;_&S_F@ FOrNP 2387 E2398 .52
INFE-HA L Fé/ 7 q [RANSTRRECORPUREPSCB 5 (SED 1D ¥9: 239 ppas2 .52
INEE1%‘M’3%§;\ | B STSRPGEREAMNCREER ( %EQﬂ\P:NQm%ﬁ)\/ Sep40 .44
INGEHAj I V4/9 OrRl TYSSSRREARFWVRERSCRY (SEY FOTHP: | 34171 52310 .58
INFE- iyl -fRay 1@ R ITUSSARBCORPWNGOSCE 7 (SEQ 11D Q@=<é‘i2z)> R3268.5
INEB 185 A p i RIEYVSSSRPGARBAIRCOSGR > (9FR APHNQa| 24 By Pha252.5
INEE HA/gl - V@l/(3 2 Sek L THSG SREGARROVNGRS GRS ASEG STDANR : PR4~)1 52210 . 42
INFB-HA €l Ak 1Fhr RIS SABPCORPW/REDSGRE (S0 11D NO: <24%)> PRI26.58
INER 182 HadnBphi R U/ SSSRPEASRIANGOS0B8 > (9D ASpNVal 24@u Ph2284.5
INSBFHMal - @/ 5SeR T TISS SRBASPRIVRAGDSGRS ISEY SIDASP : GR47)1 H 4068.5
INES-HA €1 A= 18hrR IS SARPCIRPRANLYSGRI (SR Irp RD<2188) PRI226.42

<213> Haenophilus influenzae <400> 99 Asp Val Leu Phe

Ser Val GQu Ser Pro Asn Asn Lys Asn Lys Gu Pro 1 5 10

lie 20 2 0> 100 1> 21 <212> PRT
Dopis LR st G RotoPP s bkt iy elen A B Ephe
respecBeely)MahictGtan Se usd? io thes prepamatitry sf saccinesin Gecor@ancelwith the present
5 inventigsg lie Asp Thr Cys Asp 20 <210> 101 <211> 21 <212> PRT
<21

3> Haenophi |l us i nfluenzae <400> 101 Asp Val Leu Phe
Ser Val Qu Ser Asn Asn Asn Lys Asn Lys Asp Pro 1 5 10

15 lie Asp T <210> < 1 <212> PRT
PPl hfl Aléﬁtsrf‘ﬁ &u?eﬂza %]&!Q;@éggé]@%i ctg e

?U-W

Ser Val Gu Ser Asn Asn Asn Lys Asn Lys Asp u 1510
Pefeﬁ;dé“mﬁ?& [QLa§@RedSp 20 <2107 403 =~add>2t <ode>Thn
INRSRATL M1- P YACKRGGRS S OVINVEY” {SEQ "TO™NG - "T20T™ " 12223 .47
4 0 T A R IR S N T G B PP L
INESHAST 0 rop R LTV S EANENED BRI, dSEQ obD MO, dadT o [ grgo .52
INESHA LMy T SUPVRRSRIASKPALRCQSAR ASRO) TR NGy 1dp), 1 §2281.57
10 15 lie Asp Thr Cys Asp 20 <210> 105 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 105 Asp Val Leu Phe
Ser Val Pro 24 PgP_Asf? Asn_Lys Asn Lys, Asp Pro 1 5 10
15 lie Asp T Z c 31 <212> PRT
15 <213> Haenophi | us influenzae <400> 106 Asp Val Leu Phe

Cor \/al Pro-Sor Pra Acn Acn |l ve Acn |\IC‘ I\on Gl 1 10
T s/ OCT O ST STy o oLty o Ao p—<ru——= 1

IO |
PePikdiﬁ i‘i‘ia“}/_?s YENEee Acn 20 <210 107 MW
INF-HB-1-MT ~FGSCENVANGNGDANKTAINDVTVEVDPY (SEQ ID NO: 181) | 2744 .95

INF-HB-1-M2 PKDNFHSDDKTQMERLYGDSN (SEQ ID NO: 182) 2497.61

INF-HB-1-M3 RGKLCPNCFNCTDIICSEGEDLPLIGE (SEQ ID NO: 183) | 2940.36

INF-HB-1-M4 KFTSSANGIGGFPNQTEDEGLKQSGR (SEQ ID NO: 184) 2725.88
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15

20

25

30

<211> 21 <212> PRT <213> Haenophilus influenzae <400>

107 sp Val Leu Phe Ser Val Pro Ser Pro Asn Asn Lys Asn
woy®eds29ro 1 5 10 15H e Asp Thr Cys Asp 20 <@dDEA1D8000891

<211> 21 <212> PRT <213> Haenophilus influenzae <400>

108 Asp Val Leu Phe Ser Val Pro Ser Pro Asn Asn Lys

Asn Lys Gu Gu 1 5 10 15 H e Asp Thr Cys Asp 20 <210>

Pe tidélgg t<! gg%> 21 <212> PRT <213> Haenophil us infl uenzae

9 Asp Val Leu Phe Ser Val Pro Ser Asn Asn Asn
IReptidenweiessyAthesiped uding stapdar sdlid-phage mentidegbemispy.20he

peptiadiapite shiflesizadty Sdifthese obfiie STIRBREREEPBLTNES ) oo
fluoroepgimeftxygarhony & e cbg@nsﬂ(wn@@nepr%" a_L@ormstem peptidspsynthesizer,
utilizing-¥re- I@Qtﬁeqzlgmé r%?ec]télleo f%&gﬁ R&Bﬁéﬁa’ﬁs d% scribed.

us I hfluenzae < 11 Asé Val
Where\varlamhtm abagivas pogigen MSL% rmstnrqqféwgamlrm acids s pi@eg!@t that

p05|t|0|ll'| ﬁéﬁ%ﬁeaﬂteﬁf‘c A nﬁ;hn?zlil\gﬁyﬂtﬂgsﬁgqvﬂ@regér tﬁg11gr> atﬂﬁgls (1$S|red

nzae® <400> 112 Asp
While Eérsowéwn pi%r(%éBemna@le b 1LAE, 3A§tﬁaru§ﬁ§yl@lqumm t?trﬁﬂtaorqbprate

(TBTU}éné 'r\?H%erthéfnz&Mézdfé mé@t)gﬁ&%}%ﬁnﬁa’fﬂuéé éﬂAFT%%%ﬁ ﬁ%&uhon of

| us i nfluenz r Va
d"SOPrgéY|eﬂFHranB@¢ (DIPEAI) FFEDMFS("%#GN@’ qpn“@"'l%“%lac'ﬁlﬁ 2Q%53'F1€U'd'ne in

DMF\Aﬂa§L@bd’f@o@b@%kln@a%m@'&l&odlﬁ%é(@% gsill> 21 <212> PRT
13> Haeno us I nfluenzae <40 114 Tyr Val Ser Val

SEiing wenAles PIaSCUTEr GReau gt MG FPEVRMTEAfet ihp ass amino
acid wé@céap‘!’eoqma r§§|"n m@sﬁaﬂrﬂo@@roﬁ%ﬁwe&&ér ér?dlﬂdﬁsr%ﬁ o??é—&ﬁte?é%-r glass

Haenp us i nfluenzae <400> 115 Tyr Val Ser Val

funnel %Yerq'ﬁi'“%é’t"ﬁ‘ﬁ@ﬁ“:l With &ryorgep! agdywigs %‘C'Il'%’”\%ﬂ‘y'%egmf'\@ g0d dried
under léhgh G!acYuLﬁ Wh@%epﬁdnﬁ&&eggré&éa%d%é d%Bﬂol@ct@dlbf%?aadl?Bﬂ ofa

/f)hl [us influenzae<40 g _Val S
SO'U“OSQP”t?WI'”QSEFr nyvgter { ghanol/ taioaniaplg / EPE ”ﬁrsri 3o '\'A?é] 1T";3a ffé'” was

incubaleel 48ryorfAtémSEthtufad or AMdur? Cldavkide nittlreswad thendikered uhder reduced
PRT <2 hi I us i nfluenzae <4 00> 117 Tyr Val

pressugeeptq,%fla%eqon@rpm API& vo|umenptLolsgthey, Eegpdvq_ o/if)sed twice
with TFX Bitd.the sla%eléhéﬂwlﬁoﬁ Ser Gy Arg 20 <210> 118 <211>

<212> PRT <213> Hae hilus infl zae <400>
ISR TRl 1oaap TRGoea ferel s ORng Sasiet RRgPRen, the
samplelwis Yeltrithged at H000Xd for Gnyin@des, dparth&ketheAranad@d<dhdexitra&ion

procesh ygefgpea] Tegh My CApwisg:s G oKeh S Eef yhegreiduaLoraanic
solveniiwgs é\yzf?f\réiéc:jl Ahgbrhltﬁjgé_lﬁ_ gbg %Hdﬁt?@ptﬁﬁ_r rlnﬁuje_a ﬂfblg r&2QisseNétPin water
< > < > <213> nophi [ enza
and pufig 85 1560 High PedPemioe VAo sproreparanpy [y 4l e Gpe sotvent
was reftoge®bp u§'hg aVfalor Ar/ag)olatEr hﬁd Ilﬁéﬂyyydﬁlhﬂlzé‘@ to dsyypohder. Mass
spectr?rH%tm 2@%6%%%9%%% F'S\‘?’flre ﬁ;ﬁr}or@#}a a4 Iq%lpllé%étpp%ﬂ\structs to
ensurel thet thb)ah@ﬁthé‘ragpr%lpoatbmpwd coutgntl 5 10 15 Ay G n Ser
O> 122

et (4 TSI BRTaRE I 495 Vo0 (R HiSCRRTE apstnagp of the
present mve@&Em. /Eag:hIHFELO-\bIat GerespordsRo@ paricutéaldisdpgjtelcdmstlict I&rmulation,
contair%g a goa(tg%f pgp}fdé% i tlgeorespective discosite construct. Figs. 1A to 1D

correspond to discosite constructs INFE-HA-1-V1 to V4 (SEQ ID NOs: 185 to 248),
respectively. Figs. 2A to 2D correspond to discosite constructs INF-HA-1-V1 to V4 (SEQ ID
NOs: 1 to 64), respectively. Figs. 3A to 3D correspond to discosite constructs INF-HA-2-V1 to
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<210> 123 <211> 21 <212> PRT <213> Haenophil us
i nfl uenzae <400> 123 Tyr Val Thr Val Ser Thr Ser Arg
wo p@o@s9Ser Arg Pro Lys Val Arg 1 5 10 15 G yP@@/0AB®6/000891
Gy Arg 20 <210> 124 <211> 21 <212> PRT <213>
Haenophi | us infl uenzae <400> 124 Tyr Val Thr Val Ser
Thr Ser Arg lie Gy Ser Arg Pro Trp Val Arg 1 5 10 15

e eI 0, e BB 8 B el e o

INF-HES$1V 18e V4SSE QADNOs 138 ta 186Y, reapgcﬂmed)/ Lys Val Arg 1 5 10

ik S A o U A e fren

As withGbe HRAIC Sets, najp VS elodicarrGmonds tp #partidular disdosite goristiictL0

ot S S S e e O o
5D cor®sporgkio c&gosm@ goristrectsIINFEEA-ANVY PV (BER WON@5ﬂOB4§D
respectw_élp P gdﬁ t%GHD gryesﬁ?ﬁ’d isoblis 8%)’%%?;%]“%1yr Ay FA%}%?M\@FQ ID

[ us 1 luenzae <4
NOs: 13@ |64Bé¢sps§hvw gF'Q$ & Adpy Dsmrreapgnwlsnogta/mnsmgts INB-HF2-V1 to

V4 (SE&%I@@S%%O us ;?é%; ‘%u}éggl e<4 Ot8> 15&?!—:-%?)&(%?0 d/r%%ﬁiggggtructs

INF-HEBA{ 3/ 1dpy/ Q&DsN@éﬂ@etp 18Dy respect®@ly. Tyr Pro Val 1 5 10
Examégs Leu Asn Val Ser Tyr 20 <210> 130 <211> 21 <212> PRT
3> Haenophi l us influenzae <400> 130 Lys L s Ay Ser
Va0 exeapiary vaeanese INFFRTP (INE-Hiy! -\3-M4)and (INFB-HABV1-V4),
3
were pﬂegak#ﬂn Eg{&cgyﬁlﬁcef}zﬂ} tﬁ%%&%%;g@@%ﬁgé># hé%;éA(z ngss/v;égjp%ﬁ)ap %ﬁr based
on formygatiop CORPUSIES PERids SRSHETSR degivedasem wgomﬁrom tflgerzazpand as
listed |r1$a$|é§1 £s 8 (36 IBNOLIR0 89) 57 Panidd 3 &2@6@6%@1% 248),

3> Haenophilus influenzae <400> 13 r Val Ser
and Sugma“?-‘ﬁﬁ’ inSEableg 1P a2 bgloge rUsipgsa P?lts'nemo élthwa}cmes wgoe
tested: %Ztcﬁ'jéteﬂlﬁe whEthet Mde‘N’ c91 &Qdﬁ&&@?erﬂa%ﬁce%%ﬂrﬁ?ur& a§§lg’|§t>chgﬁgﬁge b)

13> Haenophil us influenzae <400> 133 Gy
to delefio AN FHPTaNERPOTSS RAYFompY cABHIOale ARG} SOTRATEGE (90
commek&iaNadcihe th Adurifg tnddeH ahBc) dAdssEdth¥@dnddr cS? pTd‘téct%Q leited by the
<210> 134 <211> 27 <212> PRT <213> Haenophi
vaccing 3g3ingt inflygnza gplengmusipg diigrentinlugsizg vitys, SWF'QS Thr Asn
ﬂmﬁé‘d’brﬁdﬁe&@l@ Bupdenmicesveld R/aécw%té(@sdb%u@néoa_m aﬁﬁ@ base of
o Leu.Thr Val GQu Val Pro Tyr 20 25 <210> 135

Pr
the ta"ﬁ'csza%v'whe@?wrﬂaw&ﬁlﬁﬁM%e lwvwm'agamnwmss
recomrfabiieaer Mideswdre erﬁ!‘aiﬁly:ﬁb@s@@ Ewdkédtjltﬁ‘fr&l fBes, Gt hréS RedS l’htervals

n S alie Asn Pro Leu Thr Val
Two weglks ab%bth?g‘?st FomsB2aisn herase He1s Srapnash il preivalsios of HN2.
Mice weikenmopitorédigaiiyrdfied Cmﬁﬁgéﬁa%lﬁﬁnﬁsﬁn% infeforfr 0 Asn

Aelivanls: 23R lefineedpahtabreaiaa i Pogs! Brrmipe spotses

comblnaﬂdrﬁ)wltﬂ% vadtihe: Ribi (‘(Iéﬁaﬁar’féqlTWQtIBRlbf'%&m@hlﬁllwﬁ Slgma equal

<400>. 137 n.Ala Thr
volumeg 2t 551@?9%@?3”%%0@ @M@%ﬂ diSoppi. 14 796 mPaande Vagsne). I
the preBert elxamplEh Alufalaéisedvad afPadiuvant, 2B odgcahOsuithBR aﬁﬁ:l'éﬁt can be
27 <212> PRT <213> Haenophilus influenzae <400> 138
Gy Ser Cys Pro Asn Ala Thr Ser Arg Asn Gy Asp Asn
Asn Lys Thr 1 5 10 15 Ala Thr Asn Pro Leu Thr Val Gu
Val Pro Tyr

used.
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EXAM@E 4tys Thr 1 5 10 15 Ala Thr Asn Pro Leu Thr Val

20 25 <210> 139 <211> 27 <212> PRT <213> Haenophi | us
i nfl uenzae <400> 139 Gy Ser Cys Pro Asn Ala Thr Ser
woe@ode2948 y Asp Asn Asn Lys Thr 1 5 10 15 Al aP¢1/€AZ®1/000891
Pro Leu Thr vVal GQu Val Pro Tyr 20 25 <210> 140 <211>
27 <212> PRT <213> Haenophilus influenzae <400> 140
Gy Ser Cys Pro Asn Ala Thr Ser Arg Ser Gy Asp Asn
Gu
ro Tyr 20 25 <210> 141 <211> 21 <212> PRT <213>
Hia ¢ireopriesént exampleu BA niee we@dmrmmlzeﬂrvdthl_lwf Hdpvatsine Phes either

Alum, ?‘b? gﬂonﬁzﬁdégépth%c%n‘%@érc@l\% Mﬁ& é 2 1@&%‘3@%%&‘&@? obtained

from vmrnezacsmldelmnmmmngstm ahillengexth w0 Micesrererahallsngedyyith

np ] ul

patnogghf (VAR {REVAR0e IR ETTtolied 3 e Rl S g1 3eghe

<DHEDM FF&TP vaZt®e is-hasedpn 4 bgmaminfluenzasequanediseesiteeenstruct

lhg. Ser Asp Asn Lys Thr G n Met Lys

formu'igl sLeuhﬁ@"PE g@yr Gy Asp Ser Asn 20 <210> 144

<211> 21 <212> PRT <213> Haenophilus influenzae <400>

144 Pro- LystASEE ASINPISIA hiiueiBh vASHnd eimbisfiod N G 1

Met Lys Asn LCeu I 10 IS5 Tyr dy ASp Ser Asn 20 <210>

145 <211> 21 <212> PRT <213> Haermphl | us influenzae

<400> 14 ys Thr

A n Mt
<210> 14
i nfl uenz

3Iu Arg Leu 1510 15 Tyr Gy Asp Ser A

b Y EXRbok b ss P2 nvPR T sE@ T3> Nbiae mophilsus
he-<400>--146ProSASM Asp Asn Phe Hi s Ser

sn 20

Asp

Asn Lys
Ser Asn |
Haenophi |

TEFF -GAnl Vet (U IASYP:Léw 1 5 10 15 Tyr G

? QrsRARPs it korad kiwn 2bes22Ro PR 7 <21 32)
us 4'-nHuenzaer-<460> 147 Pro Asn Asp As

iy Asp

n Phe

H s Ser
Tyr Gy

<213> Hae

Phe H s

LILI b IV LyD Im\l I_CU J. J
N rlA“"?n 5%5 <E“1%b 25 <211>921 <212>
REHVESRNNKNFPRIEAG & SEQ OFP>N2218 3PreP ASh
S6F " ASPp Asn [§5 Tht G n Met Lys Asn Leu

10 15
PRT

Asp Asn
1510

15 Tyr @&
<213> Hajq
Phe Hi s

yNASP-5er4 Asrp 20 x21609) 149 <211> 21 <2

’WMTEHﬁéRBfwr&b%Eél@e(sié‘%Né} 46“ Qo lsX?
Serr Agp- Asn _kys _Thr G n Met

12> PRT
Asp Asn
1510

15 Tyr

Vi Acp Ser Ash 20 <210> 150 <')11> ')1 <')

12> PRT

<213> Haermphl | us i nfluenzae <400> 150 Arg Lys Asp Asn
Phe His Ser Asp Asn Lys Thr A n Met Gu Asn Leu 1 5 10

Bgut8 9 o 0B nrcrin PBmasa 250 <212> PRT

<21ﬂ1:> E,
Py /-’\Pi vgecination &sn
measdl?étﬁbﬁ-IAIG ﬁiﬁésASAEdJsh%wm Ad;yrﬁsz %*“’2% ﬁni&égmhjzlj?]z-éd gnlthagim P plf Alum
. r r n < > < > <
vaccing bad orgasha DRI AR ERy SEMRaTag B s TRMYESd VAL INRQHTP plus
Ribi orfNE-0HiPSpI&eMoASIRidAS and-yempddred €3 the Ibbtsrerhtw:‘»ﬂuféﬁga Ladtine. 5 10
Tyr As > 1853 <211> 21. <
Bigutd 1etr parsvel oL VDT Aa80 a8 Mige fouist afiepga wit
H3N2.Pinahisiexa®ele, Atde |ﬁ®n1Uri13e‘Bi withr ING-01 AMBits Slurn Yeidgineedie beftertotected
<210> 154 <2 <212> P
and haj3 p¥Stes sy AR Ao AT alloage Someaed 18 NG 0 Pheivs K oRF-01P
plus MBhtanides Ser Asp Asn Lys Thr G n Met Gu Asn Leu
Figure 11 illustrates percent weight loss in challenged mice vaccinated with INF-01P.
As shown in the present example, mice immunized with INF-01P plus Alum were more
protected against weight loss than mice immunized with INF-01P plus Ribi or INF-01P plus

Montanide.
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1510 15 Tyr Ay Asp Ser Asn 20 <210> 155 <211>
21<212> PRT <213> Haenophilus influenzae <400> 155 Arg
WASW6AS29ASN Phe His Ser Asp Asn Lys Thr G n MeCT/C¥x3006/000891
Arg Leu 1 5 10 15 Tyr Gy Asp Ser Asn 20 <210> 156
<211> 21 <212> PRT <213> Haenophilus influenzae <400>
156 Arg Asn Asp Asn Phe His Ser Asp Asn Lys Thr Gn
EXAM%ZWS Asn Leu 1 5 10 15 Tyr Ay Asp Ser Asn 20 <210>
<211> 27 <212> PRT <213> Haenophilus influenzae
$600ice WeTe Anrguiitked Wilts INFH1O Ty sedRire fAg na@yjre P eittsan AQys or the

oy B3 B Rk, Ry i G B

againsksel8ral Hdvenygstatiains (HINRUHergKegi /689 581 M §/Ftd/J/4yH5NEA/HoNng

Kong/zq'\éfigﬁé Oqafﬁéz@%@é%gg’ﬁ@t{s‘hgﬁ‘ﬂé%ﬁéhﬁ@ PRE &% %{r\é%&% ggﬂaﬂwed

after theZitf) vad@gatiopn11> 27 <212> PRT <213> Haem)phl | us

inf.l : : P

e HERARP vahRe jetssBlin douidindpedrfBquliipe hpegapstnct
formulations as phowninPrable 8% |lie Ay Gu 20 25 <210> 160 <211>

27 <212> PRT <213> Haenophi |l us i nfluenzae <400> 160

Arg GI_'y Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp

lie |ilABE20 INFEQ1REquine infuenzs yaggine fagpulation pro Leu

lie Gly Gu 20 25 <210> 161 <211> 27 <212> PRT <213>

Haenophi | us infl uenzae <400> 161 Arg Ay Lys Leu Cys

P eAS 10Y5 BR6 ASRoCyssInr ASp Leu Tie Cys I 5 10 15
Ser Gu Ay Gu Asp Leu Pro Leu lie Gy Gu 20 25

<2AIBRRIG2NZFPOMNRIF <2HP 3D PRE : <Pels3zo He@mophi | us

i nf-l-uenzae-<406% 562 Arg Ay Lys Leu Cys Pro Asn Cys

PREEARIL 1CVS (BBh ASRolelbihie Cys 1 5 10 15 Ser Lys Gy
QdrpAspHsesndBooklengel (smoGy NGku 20 25 29210> 163 <211>
27N <21—2>PPF%TT—<21%>sHaermph| I us | an uenzae <400> 163

S5 o)
Leulle QIsl 10 15Thr Glu Gly GIuAsp Leu Pro LeuH
ep @By EINRRED PPN 100 Ibdnce21237 28 =2)2> PRT <213>
Haem—)plm -Itys-# nHuenzae <400> 164 Arg Gly Lys Leu Cy

1

I\H‘" I‘EAI %E gﬂ: fb)ll\ll by253 III I-\.bp Lcu I_I T byb J. J J.G
‘Jh . yslGIy ((;IE AspoLeu3 roLeu He Gy Gu 20 25

<RiQzrdiboar@ivkaogoh 124230 ARE <2432 cHagophi | us
I tH-l-uenzae- <A0>-165 Arg Ay Lys Leu Cys Pro Asn Cys
tet—Ash—Eys—Thr—Asp—HeHe Eys—151615Ser— GGy

G u Asp Leu Pro Leu He Ay Gu 20 25 <210> 166 <211>

[ <2 PRT,k <213> us. i nfl uenzae . <400> 166

ﬁg“’@ L@férat"éﬁ“ Ha#?‘&“%ﬂ)ﬁ"@@l.’@[]‘“ﬂ?ﬁg WQ?%?'Oigpa%
measu%d-b)EHAMﬁirel? &sﬁ%sﬁteﬂehurhyﬁl ﬂryurGyWVa%Siﬁdllc@d uPﬁﬁI:elemddlzed with
this exS <210> 167 <21&> 27 {)R-Q[

IS eXeRe %‘?‘1'%"%%1"‘?6%%‘%“&%‘02?@6@5 %ei’eﬁja 5 “q_”éa V@% and as

compak¥dtoAsd céryimetatal vasdindysadfivantsifly ttodtrbl) mlééls 1510 15

Thr Qu Gy Gu Asp Leu Pro Leu He Gy Gu 20 25

<210> 168<211> 27 <212> PRT <213> Haenophi |l us
EXAMPLEI3uenzae <400> 168 Arg Gy Lys Leu Cys Pro Asn Cys
n Tgr Asp lie lie Cys 1 5 10 15 Thr Lys Ay
eu lie Ay Gu 20 25 <210> 169 <211>
ZThedhbmoRetiicity2df Ive Hdwrﬂupfaddmmmrﬂédmmm\@n’udtﬁgms

evalua@dﬂnﬁée{e E@i%eir%éw %ﬁqgﬁtg étfés@.u%%ét&% c’?g'n'&srﬁ t% 9;5} Q&ﬁ gﬁveloped

antibodieeth@ gou® inhD @t Vsl rmaygmmmamactww Inﬂ(l@'zaRﬁ'ﬁed:ZﬂsBotope
Haenophi | us i nfl uenzae <400> 170

Hema L? in
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Arg Gy Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp
Leu lie Cys 1 5 10 15 Ser Lys Gy GQu Asp Leu Pro Leu
WO @689 u 20 25 <210> 171 <211> 27 <212> PRICHEZA396/000891
Haenmophi l us i nfl uenzae <400> 171 Arg Gy Lys Leu Cys
Pro Asn Cys Leu Asn Cys Thr Asp Leu lie Cys 1 5 10 15
Thr Gu Gy GQu Asp Leu Pro Leu lie Ay Gu 20 25

s R SR e e it BOURRT g v

elicitedLtbat u@l&ihlte@yherﬁ'aigglufbmptlchreof red bloQy sells By ihueraius.Lys Gy

A 835 5L il o Rote e R o RrrliTabl S agb,

antibodig3agdajrsst Piie NTimer@esy distinct ﬂra;nsqsfnnftgepza wereGised@®@ yesPhidl titres

o5 5508 o ol e Gkl g LB o e
vaccingqpeapafstionsis i nf | uenzae <400> 174 Lys Phe Thr Ser Ser
g gu%:zﬁ s\fra éSthé/su% % & H@m%@l&hﬁéﬁn@é&aggéd&m@g]@ mtrine

Leu Pro G n
vaccing idy.2 Eash ww@mwmeweqaﬁIffea@rmypmlm@@rmhlﬁn@reﬁrz@@sphate

buffereﬁdsgxﬂr?e @n%isir\)éscdg %hTWheﬁ%cuggfed'%fh \/‘ﬁj@ (I% ﬁubiyﬁe ﬁfl\ﬁe%a\f blood

will her(gagiutg@ate(g:lyudy)gwlz@ aggwmatien @motegtgg!gr g@}/bggnge BBE remain in a
pellet (5gr1(?&rc|lél§1ermph| |l us influenzae <400> 176 Lys Phe Thr Ser
Ala"Asn Gy lie d Phe Pro Asn G n Thr 1 5
1T5r@§a resyis @rfgﬂb'}é@e SL@OQ%rQﬁ hggnaglgiinaiigryinpipiion @xlzslteﬂzmﬂae VBl
cand|dgtté7vafgn'=liés> agQ:o Fetl tgaTlcéﬁ’é@cdﬁﬁﬁé@@théﬁ\e'f&f |hﬂ{ﬁa'h§§e Note that
he Thr Ser Ser Al a Asn Gﬁ

each of:ﬁ@ \@I&a%@at@@cqrms qnd:,aq@vafgcqmglngws(gx |b(§e9uglé:u gL%er
hemag@ztt"ha‘ﬁSﬁ irfDItichY (B11)28% é’o@s‘fﬂel@&nr%@&:laf%éc?nezﬁp‘fglﬁh —P%O)

13> Haenophi I us i nfluenzae <400> 178 Phe Thr
The disgosite\pansHYR! imMMnepensavih Aun asfivast Gos!g) @'ﬁoﬁﬂfatqd%teif@b'e al
even al 8ilfgbbs sk BP0 Gy Leu Pro G n Ser Gy Arg 20 25 <210>
179 <211> 26 <212> PRT <213> Haenophil us influenzae
<400> 179 Lys Phe Thr Ser Ser Ala Asn Gy lie Ay Ay
Phe Pro Asp @l INRedipracal Fitrd For Birtbrde Preiimén(sd Y Leu Lys
G n Sgrmédogedr 9 20 25 <210> 180 <211Redfrocd e PRT
<213> Haemnghl lus influenzae <400> 180 Lys Phe Thr Ser
Ser AM3vasEated oMok gy Gy Phe Pro Asp GPn Thr 1 5 10
15 GI U:oA&i@rcGﬂyaéanys Leu Pro Gn Ser Gy Argg 20 25<2 10>
< 11>t é @RT <2 13> Haem)phll s influenzae
<4 oo Ispesfte ’9“@8?"3@ OHINUIAsn val Ala AR Gy Asn Gy
Asp A®iscétgpe lhysinddems T Rbil0 15 Ala H e AsméPro Val Thr
Val S <210> 182 <2113,21 <212> PRT
2139D %ﬁ%gﬁ&m Xrlqsnﬁfz&ﬂénzae <400> 182 Pr o@Lys Asp Asn
Phe Hi s Ser Asp Asp Lys Thr Gdn Met Gu Arg Leu 1 5 10
lﬁgl]_n‘)ér 1@%@5’@5L§@of ﬁ%‘lnﬁ&bnﬁg%cﬁg%ﬁt’gﬁl%t Z-Fhl %lt%?seg" BI data
3> Haenophilus influenzae <400>
presentgasindiaglesrds Cys Phe Asn Cys Thr Asp H e H e Q/s 1 5 10

15 501 ST B2 gz i /ﬂr@sﬁa R 20 25

<210> 4 <2 26 PRT <

qfl U%%ae <a§§ 1842!‘56 Phe TB r Ser g 5'81 gém;o
i n Thr 10 15 Asp
a6fLys d;i3|'1198er g 20 <210> PFE5<011> 9445

@i‘12>1 PRI <2132 us |n zae<4(§’€53§7185 Sep-121

Rla O)4?1lys A3 Ar N a sef Asn AR46A a Ph8-149

B0 A58 5 1101315 I\/Eto ﬁ@% Lys @rﬁ56MEt 20 03350> 1860.141
£811>1.298 <219:92PRT <M823 Haerogh#Pus i nfloAAzae  0.13
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<400> 186 Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn
Ala Ala Phe Pro An 1 5 10 15 Met Asn Lys Thr Tyr 20
WO 2000428287 <211> 21 <212> PRT <213> Haenophi | uBCT/CA2006/000891
i nfluenzae <400> 187 Ser Ala Cys Lys Arg Arg Ser Al a
Ser Ser Asn Ala Ala Phe Pro Gn 1 5 10 15 Met Asn Lys
Ser Met 20 <210> 188 <211> 21 <212> PRT <213>
Haeno hi I us i nfluenz 00> 1 er Ala Lys
ﬁ?g sef'al a 3812 ser %3@ ge Pro &%?1 5 10
BBt Astrf Lys 8&&F7 Tyr 10> 1845351 15°2922%1 5 PR’?16
Q913>1 %rmph??fus i n0-{&hzae HddL 189 S8RIN a oysO19%
@&y Af@iSer A% Ser &H13sn Al 844Pa Phe P86 G n1 50106
A8 MeR8Thr Lyp29Thr Mt40h <2109.400 <2119.4838 <212>0.R%8T
GR213>2.bkenophbhas i nfA.6hzae <30@4 190 Ser4®l a Cys0by%s
&y Av.epsSer dbar Ser BeB4Psn Al @.289a Phe Brzs3G n 1 9.160
15 Met Thr Lys Thr Tyr 20 <210> 191 <211> 21 <212> PRT
G2 bidzosttia esmspliit IFNG1 {(SEA IDNTEA e to<tB)ERibi1GA = Bistoshk @oryget LANS2

B0 08 35 ) b Sl MAC/R T A0 4 i
G4 Pigsositp eonstiat IFls (SHY 0289 teAfPRibig30 SRiscoprs cepyrupy s
(SEQAD N0g 1288+ RAL; &6Sariscoaipe Asistrddta (BE@ I0PKRe: Fop- kbin 1 5 10

G71 2 E%@ét%}hcroné'%%ﬁ ?@EQW%N&& 12- kﬂ? &&9311@%3 cg%trﬁg&é@§E§ 33_
NQ\r@Z)Ar'ﬁb'Sé? ﬁP@rOS@b'S@ﬁeAsn AI a Ala Tyr Pro Gdn 1 5 10
G b= edoshs Ebnktyiset nﬁwm Avmm?@ﬁ?: Bifeotch84orstildt™ -AIRisi2G 12>
PRT <213> Hae f us infl yenzae <400> 194 Ser Al a
Digspsite GrastactiF ;1 ’@@Ptaﬂf’% agd 185 Coqmeragl yagqne: Tyr pro
Gn 15 10 15 Met Asn Lys Thr Tyr 20 <210> 195 <211>
21 <212> PRT <213> Haenophilus influenzae <400> 195
Ser Al a a/s Lys Arg Arg Ser Ala Ser Ser Asn Al a
Krlepivsyciese détamJgﬂSStl\?effJ“%%’He“l_t?@’ Sy 3%93%0&’2‘ !HGBZ&WC'“G
developratatthatliresdifAr f4¥ter vaddine ph‘ﬂ@ﬁWﬁHdﬁoécﬂ& Bétﬁbﬂ tﬁélroélﬁrent

196 Ser Alasgs Lay @9 fg Ser Al a Ser Al a
influenza ?ﬂaeﬁﬂesPﬂ—@ RPraach may heso ,\)@gueplgﬁhq_g,%ve@mem,pf@ga@ﬂ@g
influen2® Vaceinkl> 21 <212> PRT <213> Haenophil us influenzae

<400> 197 Ser Ala Cys Lys Ar er AI a Ser Ser As

Fihe shoxe-Hosoeg caoiiarts of pg pitsEntRreTiog ot iapged pbe
exampﬁél&ﬂ’y m&rét%hggmaéfl%a&ba§amérﬂalﬁﬁs iag e Effetted to the partlcular

ae <400> y,
embodggents By Tir oASE 1§ B AJLw PUL damirinal o ket Cofle Shpe gt
which iSldefifad salély 65 165>claigs aﬁ)%kﬂtéecﬂﬂeréﬁl2> PRT <213>

ﬁ‘r%ghilus iEque zae <4% Ser Ala Cys Lys Arg
E{e PNCRS AreiprelPeHRpralg YA(F ¥ Pro Gn 15 10 15
Met Thr Lys Ser Met 20 <210> 200 <211> 21 <212> PRT
<213> Haenophi | us i nfluenzae <400> 200 Ser Ala Cys Lys
Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gn 1 5 10
15 Met Thr Lys Ser Tyr 20 <210> 201 <211> 23 <212> PRT
<213> Haenophilus influenzae <400> 201 Ser Ser Thr Asp
Asn Ala lie H's H's Ser Ser Ser Asn Gn JQu Gn 15 10
15 Thr Lys Leu Tyr Val Gn GQu 20 <210> 202 <211> 23
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<212> PRT <213> Haenophilus influenzae <400> 202Ser
Ser Thr Asp Asn Ala lie H's Hs Ser Ser Ser Asn G n
w@Rwe®8294 5 10 15 Thr Lys Leu Tyr Val Ser G uP@DCA2M6/600891

203 <211> 23 <212> PRT <213> Haenophil us influenzae

<400> 203 Ser Ser Thr Asp Asn Ala lie Hs H's Ser Ser

Ser Asn Thr Gu Gn 1 5 10 15 Thr Lys Leu Tyr Val Gn
What| Y |20e <210> 204 <211> 23 <212> PRT <213> Haenophil us

ihf P ﬁiz le <400> 204 Ser Ser Thr Asp Asn Ala lie H's

HIS Ser Ser Ser Asn Thr Gu Gn 1 5 10 15 Thr Lys Leu

< > T <2 >
rpesBke PRt R PR Topgis shhgnenaarieag g hevidd
selectedafrdm\ mekgreun-lc@smog SEPEQdP N@s1 18p248u A n 1 5 10 15
Thr Lys Leu Tyr Val G n GQu 20 <210> 206 <211> 23
<212> PRT <213> Haenophilus influenzae <400> 206 Ser
2. sdiheTomulalipnad glajmh 4 domprising aHesasiHpw @ptidseequenreselected
; yr Val Ser 3 u20 <210>
from @8#@2‘%‘8%@3%52%%%ilstéléﬁé\-ermph| | us influenzae
<400> 207 Ser Ser Thr Asp Asn Ala lie Hs H's Pro Ser
S .
3. Whe%ﬁnuﬁll’og%%lg%ﬁ &g@g%ﬁg %@egg‘tr S\ﬁ#@gh@éﬁ; s%éé:rt% 0 urga
group ¢emsising aeSEQAIONCOD Y tosf and at teast tngpeptidesgelegiedsirem the
groud'!&&sf:s)ﬁl‘?g SESEQED N 138k0 8¢ G n 1 5 10 15 Thr Lys Leu
yr Val™ Ser GQu 20 <210> 209 <211> 23 <212> PRT <213>
Haem)phl lus influenzae <400> 209 Ser Asn Thr Asp Asn
4. Nﬁe'fbﬁndl‘!htﬁ)n'ﬁ'f%laﬁﬁ@ c%ﬁfpréﬁ@ st NBsH %béaQnJSEQ]I@l\J@s 133
Le Val Gn du 20 <210> 210 <211>
t018Q212> PRT <213> Haenophi | us infl uenzae <400> 210 Ser
Asn Thr Asp Asn Ala lie His His Ser Ser Ser Asn G n
Gn 1510 15 Thr Lys Leu Tyr Val Ser Qu 20 <210>
S ffeiQﬁ[‘llﬂat?ﬁ'@i £laim pepmesising afjeaRinie Repide AEIURBRS selected
from FéQPSupdohsisan AssedihDNemeértbﬂ@ lie H's H's Ser Ser
Ser Asn Thr (gu Gn1 10 15 Thr Lys Leu Tyr Val Gn
Gu 20 <210> 212 <211> 23 <212> PRT <213> Haenophi |l us

6. | nﬁHeU@Mﬁ&noﬁ‘Eﬂ@lelrﬂl?coﬁﬁihsﬁg it [BAkt d}@ppeﬁﬁae Abquentcé skleéted

H s Ser Ser  Ser 10 15 Thr Lys Leu
from e grepp cagsistipg afgéaééi{gs %éolgfip 23 <212> PRT <213>
Haenophi | us infl uenzae <400> 213 Ser Asn Thr Asp Asn
Ala lie Hs Hs Pro Ser Ser Asn Gn Gu Gn 15 10 15
7. THhelfornylationf clai ! comprising 22 pertideoseqpencesmonseach of at least
RT <2)1§§> Haenophi | us infl uenzae <400> 214 Ser

twoois Zf?‘i?w'ﬁ%%m HAlalie Hs Hs Pro Ser Ser Asn G n
Ga) A rBEQ P NOs15 tdm8; Lys Leu Tyr Val Ser Ju 20 <210>

2 <2 1 [ <213> Haenophil us influenzae
<%§O> ]f'}%%ﬁstn%?ﬁJ:ggsp Asn Al a Iipe H's Hs Pro Ser
San) AsrSEQID 8Qs: BBt 48:®r10 15 Thr Lys Leu Tyr Val Gn
Ay 20 6 23 <212> PRT <213> Haenophil us
inc#jl uen;%%ﬂiﬁlé%' 4%{%&%(“ Asn Thr Asp Asn Ala lie Hs
whergh g iPidoBer Ser Asn Thr Gu Gn 1 5 10 15 Thr Lys Leu
Tyr Val Ser Gu 20 <210> 217 <211> 20 <212> PRT <213>
Haenophi | us i nfl uenzae <400> 217 Asp G n Phe G n Qu
8. GTdnesf,e'rmLmt@nm @laimﬁ C;Qﬂg)riﬁisll fiemeatdegst v ofigrpuds &) t0@):15

a‘? ZASpep%e sequences fro %E&?[?NOS 133 to 140;

b) 2" peptide sequences from SEQ ID NOs: 141 to 156;
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<211> 20 <212> PRT <213> Haenophilus influenzae <400>
218 Asp A n Phe Gn QQu Gu Ser Pro Asn Asn Arg Asn
wob@oRe829Pro Asp 1 5 10 15 Asp Asn Cys G u 20 RRI/Ox2@E900891
<211> 20 <212> PRT <213> Haenophilus influenzae <400>
219 Asp A n Phe Gn Qu Gu Ser Pro Asn Thr Arg Asn
Phe Asp Pro Asp 1 5 10 15Asp Asn Cys Qu 20 <210> 220

<211y 20 <212> PRT <213> ohi_Lys,infl uenzae <400>

52 ABR P s SRHENa ot SE I T Yo7 35 AL e Ace Ao

Phe Rro Pro Asp 1 5 1 u 20 <210> 221

<éﬁf> pf@ﬁ%%i%d%ﬁﬁﬁs fr Mﬂoﬁﬁ%ﬂsﬁl uenzae <400>
wheré@r i BSIPo@ shdhR Got. G u Phe Ser Pro Asn Asn Arg Asn

Phe Asp Pro Asp 1 5 10 15 Asp Asn Cys G u 20 <210> 222

<211> 20 <212> PRT <213> Haenophilus influenzae <400>

2 PrfBdnfiQiaih A EhibriERg 25k pflsedRBndsird BadSét at least
e ptlom ot Klalih 1 cibrisng 2 et Q/és%(ﬁ]u 20 <210 228
two okthbXolloding<@bips:PRT <213> Haenophi l us i nfl uenzae <400>

223 As ) .Phe Ser Pro Asn Thr Arg Asn

Pr?g Asr%%j)b&g% %@ml 15 Asp Asn Cys Gu 20 <210>

2H<211SEQ NRk220PRI21213> Haenophi | us i nfl uenzae

<400> | ln Gu Phe Ser Pro Asn Thr Arg

AT Ph%@%roog' %},ﬁz’%ﬁ ?b 15 Asp Asn Cys G u 20 <210>

225 <219EQ M) NGB1 233 RRAS8:213> Haenophi l us i nfl uenzae

< > Gn Phe Leu GQu Gu Ser Pro Asn Asn Arg
wher G NS ERL 6%,

o0 Asp 1 5 10 15 Asp Asn Cys GQu 20 <210>
226 <211> 20 <212> PRT <213> Haenophil us influenzae

<400> 226 Asp n Phe Leu G AU Ser Pro n As
10. A TieRREN RIS GiaR ] CPpTono 7 PRBlioeauB)escidin Seehal B least
two of the folobdm i,g)uﬁg;b PRT <213> Haenophilus influenzae
<400> 227g p Gn Phe Leu Gu GQu Ser Pro Asn Thr Arg
Al PheSEQ P PQs: A8#° 80:55 10 15 Asp Asn Cys G u 20 <210>
238 <21den 79 NSl 8T 168 <213> Haenophi | us
i nfluenzae<400> 228 Asp G n Phe Leu Gu Gu Ser Pro
A ThrSER P NQs: Bhée B16oPro Asp 1 5 10 15 Asp Asn Cys
GI(? 20 sEAW> NGO 1126l 2820 <212> PRT <213> Haenophi | us
i nfluenzae <400> 229 Asp A n Phe Leu Gu Phe Ser Pro
whereig @ IRERAMAL 9 AAsn Phe Asp Pro Asp 1 5 10 15 Asp Asn Cys
G u 20 <210> 230 <211> 20 <212> PRT <213> Haenophil us
i nfluenzae <400> 230 Asp, G n Phe Leu Gu Phe Ser Pro
1. ashhedernyiptipn el clasRd riping ahigashong afEQ IABIPSALLP 1132 or
SEQ @ W0 1828084231 <211> 20 <212> PRT <213> Haenophi |l us
i nfl uenzae <400> 231 Asp A n Phe Leu Gu Phe Ser Pro
Asn Thr Arg Asn Phe Asp Pro Asp 1 5 10 15 Asp Asn Cys
12. G TheXBrmiddtitn Gt 3kim A4 lompbising BEQ BRUOs21&PtoHaenophi | us
i nfl uenzae <400> 232 Asp G n Phe Leu GQu Phe Ser Pro
Asn Thr Arg Asn Phe Pro Pro Asp 1 5 10 15Asp Asn Cys
13. G TheXOrm@dfibn Z3Bird 21 lonplising BEQ PRTOs218PtoH@anophi | us
i nfluenzae <400> 233 Arg lie Thr Val Ser Thr Ser Arg
Pro Gy Ala Arg Pro Trp Val Arg 1 5 10 15 Ay G n Ser
14. G THhefogniiétion of claim 1 comprising SEQ ID NOs: 1 to 64.

15. The formulation of claim 1 comprising SEQ ID NOs: 185 to 248.
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<210> 234 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 234 Arg lie Thr Val Ser Thr Ser Arg
wW@e@o@829Al a Arg Pro Trp Val Asn 1 5 10 15 d yP@@/0AS®5/000891

Gy Arg 20 <210> 235 <211> 21 <212> PRT <213>

Haenophi | us influenzae <400> 235 Arg lie Thr Val Ser

Thr Ser Arg Pro Gy Ala Arg Pro Gn Val Arg 1 5 10 15

a / : 0} <
16. ﬁ)llv?gclﬂa§8f:ngﬁ% f{%g}fz}l@%ﬁﬁ-ﬁﬂg@qaog dzaig c}itg%%(ﬁe%th %%ﬁgrjgﬁa%g%tlcally
acceptelirle Fiyensercatfier. Pro Gy Ala Arg Pro G n Val Asn 1 5 10
15 Ay Gn Ser Ay Arg 20<210> 237 <211> 21 <212> PRT
<213> Haenophi | us i nfluenzae <400> 237 Arg lie Thr Val
17.  sdhevaeciweef gigig o fyrteprcogrisimg@nmadyverh val Arg 1 5 10
15 Ay Gn Ser Ay Arg 20 <210> 238 <211> 21 <212> PRT
<213> Haenophi lus i nfluenzae <400> 238 Arg |lie Thr Val
18.  sdhevagcimepf daify 1 wheteip thp pdjpvantis Jumk p val Asn 1 5 10
15 Ay Gn Ser Ay Arg 20 <210> 239 <211> 21 <212> PRT
<213> Haenophi | us influenzae <400> 239 Arg lie Thr Val
19. shlseph Fheg@fmg&@@olmf(c;laum)ﬂ fepthe Arepasatipngf @ “@SF'“N‘Q' Preveniipg or
treatlﬂgglnﬁéhzgn'ﬂa@%mglmr@'e@l tRétesR10> 240 <211> 21 <212> PRT
<213> Haenophil us influenzae <400> 240 Arg lie Thr Val
Ser Thr Ser Arg Pro Gy Ser Arg Pro Gn Val Asn 1 5 10
20. 15hEliée GelordRp t6EMin G whBrei? R anddd) isRdhan 2durfll 3quidr
<213> Haenophi'l us influenzae<400> 241 Arg lie Thr Val
avianger Ser Ser Arg Pro Gy Ala Arg Pro Trp Val Arg 1 5 10
15 Gy Gn Ser Gy Arg 20 <210> 242 <211> 21 <212> PRT

<213> ilus jinflye e <400> 24 Thr  Val

21, SeiesuEr R P i A Bo AT epasrisnTi g \apnader TBen o
humahinfldeyiz4d N Ser Gy Arg 20 <210> 243 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 243 Arg lie Thr Val

Ser Ser Ser Arg Pro Ay Ala Arg Pro G n Val Arg 1 5 10

22, 15)5@@! tKg forrbaiatidal of ofli 520r the kdepatdubn<t hlvacdihe f6t atimiRT
]fF’> Haenophi | us infl uenzae <400> 244 Arg lie Thr Val
eq“'”%é? U8Bf3-Ser Arg Pro Gy Ala Arg Pro G n Val Asn 1 5 10
15 Ay Gn Ser Gly Arg 20 <210> 245 <211> 21 <212> PRT

e <400>.245 Ar
25, St REEPRplofEnt M RE S arepamatistnol G o 1t @avian
influehza. 3y G n Ser Gly Arg 20 <210> 246 <211> 21 <212> PRT
<213> Haenophilus i nfluenzae <400> 246 Arg |lie Thr Val
Ser Ser Ser Arg Pro Gy Ser Arg Pro Trp Val Asn 1 5 10
24. 1%Js@of tid vacSiee oBckpindn § f&presblng 8direatipg Influgdza<212> PRT
<213> Haenophilus influenzae <400> 247 Arg lie Thr Val
Ser Ser Ser Arg Pro Ay Ser Arg Pro Gn Val Arg 1 5 10
25. 1% @cgin€loonBesinGitye farmuldfionc@ldesimB48 <211> 21 <212> PRT
<213> Haenophil us influenzae <400> 248 Arg lie Thr Val
Ser Ser Ser Arg Pro Ay Ser Arg Pro G n Val Asn 1 5 10
26. 19helvacche oBgain@y futhgr @@nprising an adjuvant.

27. The vaccine of claim 26 wherein the adjuvant is alum.

28. A method of preventing or treating influenza in an animal in need thereof

comprising administering to the animal an effective amount of the vaccine of ciaim 16.
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