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clainms the benefit of priority of U S. Provisiona
Patent Application No. 5 60/686,041, filed June 1,
2005, which is incorporated herein by reference. FlIELD
OF THE I NVENTI ON The present invention relates
generally to an anti-viral forrmulation, and in
particular relates to a peptide-based influenza
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that induced with a conmercial vaccine that is based
on only a fewisolates of influenza. 15 In a first
aspect, the present invention provides a peptide-based
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20 Fig. 3 shows HPLC anal ysis of human and avi an
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(INF-HB-1-V1 to V4; A to D) of the present invention.
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-6 The invention further relates to the use of the
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B:g: Ir 3Iei éhneﬁglﬁegtgksf%qe{, ﬁg fo?rgﬁ%ignié ?ift(?hcaéitq?e%iraﬁlt EE\F%MIM crell(r:i‘ %‘5mprise at least one
 di scopfriidesetsnesseegptieomiie IR PISisGY 8FH IIBNPT 4850 248. As one

Us & Ngexainple tharbiitaliarscan smdipiseea” perttifeadeqadnedsyipmeadniveat teast two of the
ant | %ﬁHmﬁhfgl\@?Jubs"?‘ta') 8Fq ff NG 81956 HBERNS Rk HRYE3EIS) $Ha D Nos:

human_ 1 nfl"uen ol ates, degeneratiye tide ,

Cockt 217G B8 SHOh TGS E53p P oo in B | G i Ggmutton can be

whi ¢ hused jpirtessrseraratibrecf ameduine anlcinflpanze gedcom of HA wit hin

; hes eI E‘p! UPRRGer ckirse, tﬂefﬁﬁ‘mhlﬁlfoh Uﬂﬁbﬁﬂesekﬁ&tﬂ@ﬂutiﬁ@can comprise at least one
or.nul at.i o vent. ]

okt B Rlin iRt FR ol MURMES SERTBROE B9 129, ac e

of t h&aPRlepheoEYalionFaa cQMaRiigs Eéeﬁ‘ﬁ?s%é‘a"r;%srff?ﬁ] eqfeth alfpastwo of the

or w fdiouig greps: @5SER IDNPsv el to 40;ibbPEQID Nzl ib P& c) SEQ ID NOs: 97 to

resi dygs of Hee@ALhoNARS thdss, wMBIENn @bt £NThisSorMAbtion can be used in

repr -e%%ntreegr‘a' ; %Farfa%m*ll q'?lnfrugr{zn?gccineay be. referred to

herei I1°a5 4 13 SCOLOpe cons?rucPﬁ.A di scot ope

colfst ruct ' 3" xample el forgwuiglinabere thelpry rrotriabiity sersaspiied by the peptide

t hat apees, retfi@sulbive caoshbiiseat 1edst @ieioNSEQ IDSNEIRIE9ER132 or SEQ ID

rl PSR AR A AP B e o 0w

el ci (9 TN PEURHEBL PRAT ™ RE R SBEASCL DNOS 10110 186

di scont i nuldesreeqit NeRvben ofso piedddsre Veerne gphrgisingik formitlagiert including at

preag eilgast onEpGHod HeleBd®iisn m@gmmﬁ@mis&xﬁ@ofseumm?ed 184 248\¥Bgether with a

or nor > i I .
\Rﬁarﬁg&pﬁ‘cg@?ﬁcggp][a%{g gié h o Brer SR ‘dﬁd&‘ﬁ& G Jur@\erpcrb@%rﬁh gn adjuvant

t hat en prop cone t'ogether and are
by spetich F30 begfRiS*XBBRIF- @Y™ They are not recogni zed by
ant i bodi esThatiemulaive cadeoseidenhestrepa@tianrota vacihefst prevadting or treating

25 t hekrRbmb B R aMRaINPlced BRRoM GRY SFRNERGe Bimah, FOHE] QUALLS avian.

: I 9 ar pepﬂeqn%én i\é\rh r%[.l:\ V?carthg Ltjsle%[:a Ho%u%{ioens errr]1t risferl'ut atleast two peptides
particul ar FEEPYERS Fﬁap are Known 1o nave al%?erenf

ami no SSREPHET B PrarPRRingl SER IR Ngs: (! ¢ Hi and at'east two peptides selected
sequerimeghd gouptchraststingeof SEQ (D 180s: [PE8 th OgPeior, thet fneparation of a vaccine for

f or muligbirgRusRiubsas a nunber of peptides, which may

be coIIect%veI

referr herein as a DiscositeTM _
construct . TAGVPRPEpERERES ot e Pt i P a g okt e pepie
pep®i deguenpy selegfedith preun eensistieg of BEQARNA® 18Dt 2381 thespreparation of
as  Ou VacsredoritiBatidg Squirdadfigdiiza. Appl i cati on No.
10/ 072,084, which is herein incorporated by reference.
-7 Design of Discotope/Discosite constructs In the
vacci ne fornul ati ons of the present invention,
i nfl uenza hemagglutinin is used to design |linear
sequences that represent four discontinuous epitopes.
Four peptides (discotope constgucts) that mimc
di scontinuous B and T cell epitopes on four antigenic
sites of HA were 5 designed. Each di scotope construct
i's synthesized using solid phase peptide synthesis.



Sequences of nore than 200 human isol ates of Influenza
A were obtained from GenbankTM and Swi ss Protei nTM

dat abases and aligned to study the conposition of

these epitopes. An influenza vaccine formulation can
conprise one or nore discotope constructs of SEQ ID
NOs: 129 to 132, and/or SEQ ID NGs: 181 to 184. 10
Desi gn of vaccine fornulations In the context of the
present invention, a vaccine forrmulation is a cocktail
of peptides that are used in the preparation of an

i nfl uenza vacci ne. The vacci ne can conprise the

cockt ai | dhe ipeptidndetberacigesid herussefliwtformulaien sorkamepmatieast one
t he aﬁéptu&e'l@ uew&udeléctb@frd‘nw@Qo@gﬁ&ﬁ@iﬂﬁ@&f@ﬁn% NS 65 to 128 for the

li i t8’89¥%‘°" %d’vﬁ%{ﬁ °§ ed 9 N{NelEd/ or  carriers. The
vacci ne fJFWCQ@qS@f@a@? '"taPF@’dﬁ'r‘f@é”@;‘htheM?@%'PY‘?BPP“&?%W used for
pant i pielentidgyor Sedtihgibiuengkor preparing vaccines in the

t r eat rrent Tﬂé sJ&Hész of $JLH JAGHaR0SH Qéterﬁwe@easw&l A0 the crysta

of p e ﬂf‘i"?fée RS Qﬂfﬁ@?\i‘c@g’aggﬁ‘ﬁm? g’h%“’?ﬂ t%ﬁ%er@@%ﬁ‘?p?‘gbﬁ%o pF% es e
20 peplenatmiuisnie ecraior surfase dysonigeitiofiinfluerzi gius prsfd Rgisntimmunogen
phenotyditswhidiaRil inel@ralizmg GhbeSestiddileBed ITRP AfetCheidb bplﬁpes in the
po%l %ck%f‘% n?cr d&%ﬁu&? Q;Lt'oﬁje% on ﬁw% ‘i‘-ﬁ%?o‘?én suﬁ-fng%r %§§d:t5 idi rﬂ&mancs

of HAs?fgﬁts pyanabEss the anapso varptien 3 Hh Eroes D .tPavﬁag% cBEen
or noirduaizsisgétep degeomave prptide cOpiélt basedorctnse apinpasgamigerprepared
- vari aln@n AieBdht 1513 bﬁlgér@es\}aﬁéilﬁﬁéf HA witiA @he8d egl®e ThuS, Q}QSrhﬂh&\za

constructs cont l nl varil a
vaCC)ne fo r&ﬁﬁlons cﬁ ﬁ]F resen r uc tcomPnsPE c&k%?o@ﬁ%ﬂ%’s tf?a(f egresent

resi dues cons
i n{@entma epigregef He B PRIEBM one of t hese epi t opes.
Thus, a diBeesdcine mapbsbimuted wol onwitadul @prec:pinarveriation @ y@ecific

Or M€ ddEPl] e peh AL SR Sar B Rhofrt el % f8Rish VA my be

const rfﬁfgf{e%dtf h?ﬂréa E}@&‘@}?{’e i ﬁvrésﬁ'tucist' o PCQEP%?@P{{“? isya Iunear sequence
possi byeihglie pansiest th%‘@@pﬁ@ﬁ*f@%@ thepBitiPnPRPrTaREEfiushce sections that compose
r esd dufsontim@is extarse] Bhe idlivitius GaSibrisearC@RSIUEILTIH sdy@sticd & eBeit immune

or 4. %o?(s@g {hat%c% ﬁlfeﬁ\l\eddﬁ%%tﬁ@og% o eﬁgﬁou%@lﬁme%n&ﬁal %taEt g?o@em

sequenc respe

t he prese nb! S‘?oﬁ{)f%'ﬂ‘f.s 6 pppe%arﬂchwgaquloéhNE 8rBe? ergmeny of the primary

r ef er reeduenee die peiein thaywherdespetitfeldedeping poethes eof remipamind by specific
cont ai fiktdiet. Mhey aeinaiibByriRS blaHaBodRE UhérBe LBEIEY stURILR is lost and

posz?' thnarta-fgr%%gI enn%Fbeen ? ?rrelse\ﬁ%g b)t; Ié] gon?nuogsmne%r%‘ap-l— he vac cines

presen
pept ide s e&’lﬁ@h@égt"’“ SPEFe a'g’la%‘f‘?’diﬁr%é??é'i‘%‘ ae d‘@ﬂ‘h@t‘? 'E?d? different amino
der i vedtids raprasertted aeesdingt tvwiiffeeit saap@®eciorbaa paridiat matrbb@ the

vacci Ngymuyiakigh coﬁ"ipﬁs@& &huner @%edtu@z%s\khl& RERE b&it@m&&ﬂ@%ﬂ&% herein as a
(fromﬁgﬁL to 24 in the vaccine. sone

enbodi t's of"ontstllféC resent i nvention, the hurran

i nf¥uenza VeREds Wéo"ﬂ‘siﬁ*ﬁﬁlﬂaﬁqf@ﬁ perfkes it Eeaysmiedeusgithel resthog of Torres as
4  humasutingd ih wex Pated Applidlitioirde. 1 o/fdz 084 ) whaon b/ HaFeindncbipBra@d by reference.
i nfluenza-B HA discosite construct sequences

(I NF-HB-1-V1-V4). This can include at |east two

peptides from SEQ ID NGOs: 1 to 64 and/or at |east two
peptides from SEQ ID NOs: 133 to 180. Alternatively,

this can include at | east two peptide sequences from

each of at least two of the fokl ow ng groups: SEQ ID

NOs: 1 to 16; SEQ ID NGOs: 17 to 32; SEQ ID NGs: 33 to

48:



10 or SEQ ID NOs: 49 to 64; and/or at |east two
pepti de sequences from each of at |east two of the
followi ng groups: SEQ ID NGs: 133 to 140; SEQ I D NGs:
141 to 156; SEQ ID NGs: 157 to 172: and/or SEQ ID
NOs: 173 to 180. Enbodi nents of the equine influenza
vacci ne can conprise at |east one peptide sequence
derived fromthe 4 equi ne discosite constructs

(I NFE- HA- 1- V1-V4; SEQ ID NGs: 15 185 to 248), In sone
enbodi nents, the equi ne vaccine formulation can
conprise at least two peptide sequences from each of

at | epsstgntbimiscofopd/biecobitel domsugygy gr oups: SEQ I D NOs: 185

tzgzzoo w0 ol Brmuiafbhs Bﬁhe%:l@ent%hbrp dhza HeknbgdiWinin is used to

avi ang“"lsﬁ{‘1 P’l?@hsfg’e\?ge@élﬁ@pr@%w %gﬁﬁﬁngnuous e q%?ng rgou%p%gt'dgpﬁlsCOtOpe
pept i chestrusisktrs mais disontinieus B a9 T a9l cfiicpea o apligpriq sierca! A were
(1 BIF- khiRigledy EadiscSiEse doRdtiNEDs sykiftesized dsihg JsolidIphase PebtisasyBthesis.
enbngdbmqgnﬁc%s ?f JL?% tﬁé’r{ 2%8 hé{r%fﬁsl» %?es foﬂﬁfm,‘ﬁz%w gb@arhed from GenbankTM

e sequences e
T cat SRS AEARBH BRARE R iR SEeSED RS oves
to 80; SE@nlirBuenkiscci®@lfotmplafdy; cabEplisd dNeer m@F disagtond gonstructs of
and/ o SRNGD 1638 134 ddwdreedaBnod isiol1ba. be appreci at ed
by the person of or di nary skill in the art that
adfi ti onal sequences nmay or may not be added as
r equi Peslgnmisacgaeformuatiansguences for use in the vaccine
25 for mul ah theBentef of tHegreaere Biedntion, avaeniné omMuiatien iga owidaithbf peptides

3?222?%’9&9! gtl fe [grbéa%% &&n ﬁi@hﬁaﬁ%a&net @hé@):cnr@rcan comprise the
li st d’P |PFB"d8%?{ét°Fﬁbst”éS‘aﬁ‘F“‘F WEI@ nAhB? Hﬁtﬁ%%e f?—‘lﬂd isceptable for

epia opwlusier batsesubstifgi$ eas iBluge; big afej not !mu‘fs%@oﬁsiluv@ts diluents and/or
const reegiks. of i nfluenza A (avian HA-2) epitope

sequences. TheT@&' E?orr%ulétﬁ%slz% thle 8%&%@%&9@%\' atreepaﬁelmé“rgrswéblé for preparing

of influenza
Tabl es2qepet ‘*féfeP‘P’@t“ oah%as%qw@e %ﬁgﬁvm sty H Hoyayend will be
i nf | ueppraciftedtibataey ddAbibjtioe pi feptjde seqvegae ncfesulatidhs bampgsiud these

- of 54 hepegﬁdéséh%.tces GRNSL ﬁdé@tnsotﬂei |ﬁftue&alpnermsesTabl es, the
vari abl e res

s/.are
corr espondi Yt Vé'gc"??s N5 pfﬁqare%%&r,l\gaf prc’fj!co °"&PA§E'E piplide sequences
Di scoSErresepingseilopes centpipgd in iy thraa-dipeysionakstructure of HA (SEQ ID NOs: 1-
YACKR(W%\%\‘SBMSNW!Sé SeQ@r mbreNSeotdpe cordtructs: (peptides-containing non-

S-TM R dedaen m é%g BSre M’Moré N;:coé'l'l% cgnsyﬂ\ft%peptldes containing variable
Al SSGSSYPVL NVSY

|YN|g5 maqnwpées@A& gggw Tfsgﬁdj'VF'ﬁyoﬂﬁdefﬁ’fd from one of
2191. 49eselehfopedA-Thusyd fiScoyRCKROBK REGEYYPSANNNSEY ofeSE@oteDeptide
NO  3) seddehdeserivellfrortiifve bpidpé dontiniall R RHSRBIMEAL NVTM

VA rroakSore s e pued ol lip HShehy ity roprossoys 2 possite pepide

| NF- MseE”W?SG)aSﬁQG(WS WPWS%WI‘E( SE@qSE q@tru@)ﬁawng 3ord
2164. dvariadidNEsitias lopkétdnts 2V AGKRECK S SEBSRY/ IS yactvelySERRréfBe, in the

NO. 7) cc%%llQ)f thé present invention, a discosite construct as referred to herein includes the
epitope sequence containing the variable residues and the one or more possible sequences
derived therefrom.



I NF- HA- 1- V1/ 8 YACKRGGKSSGSSYPVLSVTM (SEQ I D NO 8)
2178.49 | NF-HA-1-V1/ 9 YACKHGGKSSGSSYPVLNVSY (SEQ I D

NO 9) 2204.42 | NF-HA-1-V1/ 10 YACKHGGKSSGSSYPVLNVSM
(SEQ ID NO 10) 2172.45 |[INF-HA-1-V1/11
YACKHGGKSSGSSYPVLNVTY (SEQ I D NO 11) 2218.45

I NF- HA- 1- V1/ 12 YACKHGGKSSGSSYPVLNVTM (SEQ I D NO. 12)
2186.47 | NF-HA- 1- V1/ 13 YACKRGGKSSGSSYPVLSVSY (SEQ I D

NO 13) 2177.4 | NF-HA-1-V1/ 14 YACKHGGKSSGSSYPVLSVSM
(SEQ ID NO 14) 2145.42 | NF-HA-1-V1/15
YACKHGGKSSGSSYPVLSVTY (SEQ I D NO 15) 2191.42

I NF- HA- 1- Wi vhEcinéAQKMGEKES GESYIPVLB \cdhbrisSEG s DviNGBplideGpgubnces
2159. % a ditbn idBlske geﬂleth@eQ%dtfr%m%@IQﬁ twWd GhilopdsQontained in the vaccine,

! NF Hfo‘ratot%ggof atﬁea@ H 'I;IE%;%? gb %Q( é%@sh% %Qvaccjﬁg In

| NF I—WW@P@WQ@WW&W mmwmmne‘sﬂewvwe fgrplation can
2297 . banpridd\ft tebt4 hurvady idlukidEGA\INFRSH-TEG Shdrd/ QAurh BEQuéi2a-B HA

"SEQ. ?%goﬁ%%risﬁﬁm sk B2, SHCSEERSTLIEIISH e fom

KKV EP S QE AT A G Po RS 50 SE0 01085139 o 160
| NF- HA- 1- VRérBatigiGCBA 4aiP BT dPROR WieptiSRQuéertrsNOm eadh) of at least two

2311. 3hne ol¥mEArolinsVEE® D45V IgHE BH B QBEL DAL, 6EE® NEY: 33 o 48:

N 2L oeE st il 4 Rt o STRERESRIL BRI (M bast o o

KKGS\Vtspbetqwi \@QDG\I@ECPF iy 1|Q|@§SE§4!5) NOsoi4 1 g1 56; SEQ ID NOs: 157 to
| NF- HA72 aNidr SERBEBVHMPES HREQTSLYVNA (SEQ | D NO  25)

ﬁ20562g3 Zgé;%:roﬂ:'tgbélqts mﬁeﬂequ.myﬁwﬁ&m%%% :éa@ﬁ@a tide
(SEQ | URESG dﬁr GE%I\E ﬁgqmqeﬁ‘fccﬁi Tn%/ctigﬁ& II-IA-LI__'QTgh' D NOs:
Ksmvﬂ%ﬁﬂwgwm@wme PERQune vaine rgdatiasean ggmprise at least two
| NF- Havedtidd/2dqliéhckSEo\AEEIRS Bl 1dds(lvd bihiNAlovBEQolds: SR 1I028)s: 185 to 200;

2270. 4&q b NBS %1 ilo 2\(8/3%6 15§6§W%& RS B YN0k 25850 ok,
NO 30) 2284 |\g S KSGSVHHPS T TE EQITLY

(SEQ I D h@m@ﬂneﬁtgggheﬁlan PN,gnmfaicn\%:ful@mpnse one“or more peptide
Ksesvmpm@fmewmérm@msecsmonsyuMalwsm 22/34/3; SER IDTYRBLES 0 128). In
3: 28 SR8 EhBodFRAG [ thdlSiah vidaihe foPdiuldtiéir dan Yeinise at teast two peptide
DVLFSVESEANKHSRL RECR LS5 & BBl spa Mo o ose-sea
VL F SVESPRNRRRIBRE B (G448 P9l SESP NOsifa 9120
I NF- HA- 1- VBWR b®sfipFeSiateSPINNKMEORIoDF iarf BH thdarNat a@itional sequences
2340. 4r§ay or may not be added as required.The peptide sequences for use in the vaccine
25 formulations of the present invention are grouped according to the discosite (Tables 1 to 16) or
discotope (Tables 17 to 18) construct.
Tables 1 to 4 list discosite constructs of influenza A (human HA-1) epitope sequence,
Tables 5 to 8 list discosite constructs of influenza A (avian HA-2) epitope sequences.
Tables 9 to 12 list discosite constructs of influenza B (human HB-1) epitope
30 sequences.
Tables 13 to 16 list discosite constructs of equine influenza (equine HA-1) epitope
sequences.



I NF- HA- 1- V3/ 3 DVLFSVESPNNKNKEPI DTCD (SEQ I D NO 35)
2364.55 | NF- HA- 1- V3/ 4 DVLFSVESPNNKNKEPI DTCD (SEQ I D

NO 36) 2354.51 | NF-HA-1-V3/5 DVLFSVESVNNKNKDPI DTCD
(SEQ ID NO 37) 2352.54 |NF-HA-1-V3/6

DVLFSVESVNNKNKDSI DTCD (SEQ | D NO. 38) 2342.5

I NF- HA- 1- V3/ 7 DVLFSVESVNNKNKEPI DTCD ( SEQ I D NGO 39)
2366.56 | NF- HA- 1- V3/ 8 DVLFSVESVNNKNKESI DTCD (SEQ I D

NO 40) 2356.52 | NF-HA-1-V3/9 DVLFSVKSPNNKNKDPI DTCD
(SEQ ID NO 41) 2349.58 | NF-HA-1-V3/10

DVLFSVKSPNNKNKDPI DTCD (SEQ I D NO. 42) 2339. 54

I NF- HA- 1- Viddait of DMl SMKSENN K ERIIDTIEDT {LBEhd Rriddil® resi@ip(s) isfare
2363. Gilwn b Heckredf3h }_@r@(&u&%V@WKESl DTCD (SEQ ID

NO 44) 2353.57 | NF- 1-V3/ 13 DVLFSVKSVNNKNKDPI DTCD
(SEQ ID NO 45) 2351.6 I NF- HA-l V3/ 14
DVLFSVKSVNNKNKDSI DTXABLE Seiscpsiie Ko 3 =

| Ns- HA- 1- V3/ 15 DVLFSVKSVNNKNKEPI DTCD (SEQ | D NO 47)
2365. 62 | NF- HA- 1- ¥8KRGKBRASEERIKEVANNKNIRES? BTCD) (SEQ |1 D
NO 48) 2355.58 10 -TABLE 4 "Di'Sc0site constructs for

| NF- HA- 15V4 16 YSYSTSRIASRPKVREQBER (- SEQ-+D-NO—49)
P tide Nam =] e
W---- - N L T Wil W EwY
‘ WSVSTS"E@ﬁ“ﬁVWkﬁAh%E&{..QE?SQ:MLMM @EYEpDNo: 2) | 210149

| NF- HA- 11 MR- 1Y VENS TTSREABIBBEE I T S 11D N 350)  2237.5

2349. 61 [ 1hiNkEa HAv1 £V Y3 cMBHSESRIFEBRIPKVREOSGRIC: SBEQ I D205.52
NO 51) [287-HA55v1 4 SNH-YHAKRECKAHGAS WYBVSY SREGSRPY/REQSER 196 - 44
( SEQ | D|RKF-H5)-VDAR G YRGRRGEKFSCEPYPYLYYEMS(SEQ ID NO: 6) 2164.47

YVSVSTSRE FISSREBVLEHEY $EQADgHO: 7} 2210.47
| NE- HA- 1 T087HA - MV E(Fc d A RRGEKSARSSYRNLEY T (850, T0- 83 BY 4| 2178.49
5335, 5g | LNREAr b VE) L gl ACKRGEKA SRR IS I P 220442

; INEEAT T Y7107 VACRHGEKSESEY P WI?NVSW' N O 172 .45
NGO 55) [24 201 JINTT VAR HaeN4E R s YV v SR FeSIRP MWV RS ER 215 45

( SEQ | D |N&F-#6)-vZ 2L | wekacckdscsENvLIAML 08/ £ No: 12) | 2186.47

YVTVSTSR Ry rlceOrE$asBOVLEEY PSOSIIONO: 13) 2177.4
| NF- HA- 1)-TWE{HRO1 YWAMSINSRKNERWREVSSRM( SEQ 1IDNNO14)5H)2145.42

é

2363. 64 | INKEHAA:VE/ A | YACKNGERRSESIIVRE ¥ ARGCRGRO { SEQ |1 1391 .42

NO 59) -V G b4 Q C3359.45
(S I D NO 60) 2349.61 | NF-HA-1-Vv4/13

SSSRI ASRPKVRCESGRs(ESEQiskd2itd\dnstidth fof B 12
| NF- HA- 1- V4/ 14 YVTVSSSR ASRPWRGSGR (SEQ I D NO 62)
2349.61 | NF- HA- 1- V4/ 15 | YVTVSSSRI GSRPKVRGQSGR (SEQ I D
NO. 63) 2277.55 PMKGF%HRST\?ZF%LW@QF&D%RPWRGQSG?
(SE® 1D NO 64) 233§ 58 " TABLE '5:%Avi an influenza A

di scosite PEﬁEiBé RS 'Sﬂé!;ue'nl:%_ HA-2=-V1 MW
INF-HA-1-V2/1 KKGSVHHPSTITEQTSLYVNA (SEQ ID NO: 17) | 2297.53
INF-HA-1-V2/2 KKGSVHHPSTITEQTSLYVQA (SEQ ID NO: 18) | 2311.55
INF-HA-1-V2/3 KKGSVHHPSTITEQTSLYQNA (SEQ ID NO: 19) | 2326.53
INF-HA-1-V2/4 KKGSVHHPSTITEQTSLYQQA (SEQ ID NO: 20) | 2340.5%
INF-HA-1-V2/5 KKGSVHHPSTITEQTTLYVNA (SEQ ID NO: 21) [ 2311.55
INF-HA-1-V2/6 KKGSVHHPSTITEQITLYVQA {SEQ ID NO: 22} | 2325_5G8
INF-HA-1-V2/7 KKGSVHHPSTITEQTTLYQNA (SEQ ID NO: 23) | 2340.55
INF-HA-1-V2/8 KKGSVHHPSTITEQTTLYQOA (SEQ ID NO: 24) j 2354 .58
INF-HA-1-V2/9 KSGSVHHPSTITEQTSLYVNA (SEQ ID NO: 25) | 2256.43
INF-HA-1-V2/10 | KSGSVHEPSTITEQTSLYVQA (SEQ ID NO: 26) | 2270.46
INF-HA-1-V2/11 | KSGSVHHPSTITEQTSLYQNA (SEQ ID NO: 27) | 2285.43
INF-HA-1-V2/12 | KSGSVHHPSTITEQTSLYOQOA (SEQ ID NO: 28) j2299.46

-10 -



5 YACKRGGKSSGSSYPVLKVSY (SEQ I D NO 65)
SRT 10 Peptide Nane Sequence MN

I NF- HA- 2- V1/ 1 YACKRGGKSSGSSYPVLKVSY (SEQ I D NO 65)

2237. 54

NO  66)

2251. 57

I NF- HA- 2-V1/ 4

YACKRGGKSSGSSYPVLKRTY (SEQ I D NO 68) 2308. 62
| MF- HA- 2- V1/ 5 YACKRGGKSSGSSYPVLSVSY (SEQ I D NO. 69)

2196. 44

NO  70)

2210. 47

| NF- HA- 2- V1/ 2 YACKRGGKSSGSSYPVLKVTY (SEQ I D

| NF- HA- 2- V1/ 3 YACKRGGKSSGSSYPVLKRSY
(SEQ ID NO 67) 2294.6

I NF- HA- 2- V1/ 6  YACKRGGKSSGSSYPVLSVTY (SEQ I D
I NF- HA- 2- V1/ 7 YACKRGGKSSGSSYPVLSRSY

(SEQ |

YACKRGG

| NF- HA-
2244. 53
NO  74)

MWE-ua-1 )} vagds

KSnsviidvwsT HAQPFIVWIS (SEQ ID NO: 29)

2270,

46

KB5S YPYA/SKI

[YSqESEQST TBNCILYVO) (267D 58

30}

2284,

48

RINGI AR 1 YYPZKY

3177

INENER AV Y1

$299.

46

2258. 56

(SEQ ID NO. 75) 23
YACKYGGKSSGSSYPVLK
| NE- HA- 2- V1/ 13 YACKYGGKSSGSSYPVLSVSY (SEQ ID NO. 77)

| NF- HA- 2-DYLFSVES BNEKRPEERSBASSYRYLISVTYS)( SEQ | D

2203. 43
NO. 78)

2217. 46

KIS VRHRSR VIEOREISRRISVERG KRFQ: (33EQ2E TS

.48

L%gd' D Mg‘i &rué@ oEL

-HA-1-V3

I NF- HA- 2- V1/ 11 YACKYGGKSSGSSYPVLKRSY

| NF:= HA Y- V1755 “YACKYGEKSSGSSYPVL SRSY

(SEQ ID NO 79) 2260.49 | NF-HA-2-V1/16
YACKY GRS REoRT Befuerts | D NO80) 2274751 TABLE
6: Avi anThfHhUENZA A UL SVOSIN@IKOONATD UGES TOQN0: 33) | 2350.52
| NF- HA- 228@-ub Di-58 05 | |(De L. IBR ks PN NKREGS YHHRET 1D BOT StaYVA40 . 48
( SEQ | D| ¥-E81)-V3/H |-DYLESVESRNNENKEPIIRCD (YSE@PENt N e3 NP8 64 . 55
Sequenc ¢ INAAEAT M3 M0 [ DVLESVES RINSRBSHITSY | (FEQIEG| NOYNXS ) (|SEEY - 51
ID NO 4 Fqgggbz_gfi__ FSVR VNquEgE@PTCD (SEQ ID NO: 37) | 2352.54
KKGSVHH Iuéi%'t[’[&ﬁrgﬂ QR VERSVES NGRS TRECD (55 IDCNO: 38) | 23425
INElR - K :%‘Eﬁ‘svb h-K‘a‘ﬂ‘ﬁchOE‘Bb'I'f! 8 82356 52
2326- 53 INNHAL_Y‘\'V‘.’;?@/A L ER SRS B e &l QRPwd - SEQ 1949 .58
NO. 84) [2BAGn5D v/ 1| dvbFevidBedikMAIsDDTCD (SEQ ID NO: 42) | 2339.54
KKGSVHHRS T -FHEQTRE YMNAVE. SHERE PNBKINGPIBED ZBGSIDOR: 43) | 2363.61
| NF- HA- Z-I¥R{H3- K HIFSHAVEEXYRKYARIOR CPSTEER | 10 MO 486[)2353 .57
2352. 65 _ﬂ&lﬁ@_&ﬂ_&vﬁﬂb DY LRGUES MRS L TCOT[GEY DAY :SEF) || [3351.6
NO 87) [ZHE7Rgh V3 Mr DURFSYKGRNN tﬁé@ﬁﬁ:ﬁ-wﬁ&} 341.56
(SEQ I D F - U-"’@«SL’% ,;.Fé‘vx ny&wfgpn'tsm ID NO: 47) ] 2365.62
KS@SVHHFDIFT} QrSEYVEA a:\g DNO. P 145258 = &O 48) 1232558

I NF- HA- 2- V2/ 10 KSGSVHHPSTI TEQTSLYVQA (SEQ I D NO 90)
I NF- HA- 2- V2/ 11 KSGSVHHPSTI TEQTSLYQNA (SEQ I D

2270. 46
NO. 91)

15

2285. 43

TABLE 4: Discosite constructs for INF-HA-1-V4

YVSVSTSRIASRPKVRGQSGR (SEQ ID NO:

49)

~-T--8- -G =Wron -

Peptide Name Seguence My

INF-HA-1-V4/1 YVSVSTSRIASRPKVRGQSGR (SEQ ID NO: 49) | 2291.57
INF-HA-1-V4/2 YVSVSTSRIASRPWVRGQSGR {SEQ ID NO: 50} | 2349.61
INF-HA-1-V4/3 YVSVSTSRIGSRPKVRGQSGR (SEQ ID NO: 51) | 2277.8%
INF-HA-1-V4/4 YVSVSTSRIGSRPWVRGDSGR (SEQ ID NO: 52) | 2335.58
INF-HA-1-V4/5 YVSVSSSRIASRPKVRGOSGR (SEQ ID NO: 53) | 2277.55
INF-HA-1-V4/6 YVSVSSSRIASRPWVRGQSGR (SEQ ID NO: 54) | 2335.58
INF-HA-1-V4/7 YVSVSSSRIGSRPKVRGQSGR {SEQ ID NO: 55} | 2263.52
INF-HA-1-V4/8 YVSVSSSRIGSRPHVRGQSGR (SEQ ID NO: 56) | 2321.56
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| NF- HA- 2- V2/-12 KSGSVHHPSTI TEQTSLYQQA (SEQ I D NO. 92)
2299. 46 | NF- HA- 2- V2/ 13 KSGSVHHPSTI TEQTKLYVNA (SEQ I D
NO 93) 2297.53 | NF-HA-2-V2/ 14 KSGSVHHPSTI TEQTKLYVQA
(SEQ ID NO 94) 2311.55 I NF-HA-2-V2/15

KSGSVHHPSTI TEQTKLYQNA (SEQ | D NO, 95) 2326.53

| NF- HA- 2- V2/ 16 KSGSVHHPSTI TEQTKLYQQA (SEQ I D NO. 96)
2340.55 TABLE 7: Avian influenza A discosite
constructs for | NF-HA-2-V3 5 DVLFSVESPNNKNKDPI DTCD
(SEQ I D NGO 97) P-N----- EE ---- Peptide Nane

Sequence MW | NF- HA- 2- V3/ 1 DVLFSVESPNNKNKDPI DTCD ( SEQ

| D NO [G%F-HA350459 | TNIFSTRIPSRYRYRBQSGR (SEQ 1D NO: 57) | 2305.6

DVL FSVESERNANKEY DT (Y TVSFRLAIHPNRCOEER) (SEH3ID EQ 58) | 2363.64

e o pqumlqur;q @j‘%mw : iy 22_\}\ Eren

IN L4412 /b , ]

ﬁ'3064'185\mg;,@,<1}:\‘g’71 [ SV IVESSRIESRPEVE T HoN BTN 581,57
. 100072396 o/ Meidis s el NSSKEE PE e

( SEQ | D WPtV 228 Sy bssribse sok3/(BeQ 1D NO: 63) | 2277.55

DVL FSVESINENISNKGE] L Tyt e a1 bR iicod @R ) se3 99 N0 T 64) | 2335.58

I NF- HA- 2= V377 DVLFSVESNNNKNKEPT DTCD (SEQ 1D NGO  103)

2381.53 | NF- HA- 2- V3/ 8 DVLFSVESNNNKNKEEI DTCD (SEQ I D

NO 104) 2413. 53 | NF- HA-Z V3/9 DVLFSVPSP#\lNIﬂEKPP& QTCD
QIDNO 1 n

DVL FSVPSPNNKNKDEI DTCD (SEQ I D NO 106) 2350.52

| NF- HA- 2- V3/ 12 daWeESYRSRNNKRGERERT € NoSE®) | D NO  107)
I NF- HA--2-\A3/-12- -BMIsREVPSPNNKNKEEI DTCD (SEQ | D

2332. 55
NO. 108)
($EQ I D

2364. 55

NO. 1.00) ’)Q"
N

5 E1 II\IE I_II\ 2_\/2/ 1A
= L [

I NF- HA- 2- V3/ 13 DVLFSVPSNNNKNKDPI DTCD

DVLFSVPE
rl

I NF- HA- }

 Rpme o]

e

VIl L=

MW

[N

RE

eq"JCe o7 =4
' "YA&Kﬁ'&Gi(dSEEQMLKbéi" )(5% 360 65)
EFSYRS 1b N6y 1

2237

.54

bd1

.57

2349. 54

IRNEA PRy L3V

NAQ{R@MKS‘S@W&D&MKNNE% pGid: ( ot

32 YIS

NO 112

RSB~ 5H31/41(

YAABIGE BosPevanrTi nfskoanzm: Ass)

2308

.62

di scosi

ENIC-OASE-VULK S

YROYRCERECEHVPPLIYAY (SEQ ID NO: 69)

2196.

44

YVSVSTSF?IIWS‘HPW RGES(

ApKﬁEQﬁﬂSEﬁ$IEVLSNTﬁ\(Sﬁg ID NO: 70)

2210

.47

-HA V1

YACKREG) JGE 7N

INﬁh HA - 2V S

| 22535

267

.53

H

NESHAS 2 VI )

G TY aéso 1R ugp y 724

L

[
b
P
L
N
]
L3

AV

232244

53

2291. 57

INEVHA ”[‘vi— 71067

NO 114)

ean - B 7N

Il58
1

' YACK SAGELY PV *f‘f’_(;i%éﬂd-%é .56
FratRY SR IUEE SV NIRY D | ISt

.58

(SEQ I D

YVSVSTSRIGSRRVI/RECS

Mk -na Lo N1 A

ArorvackdNesEVwERRYE/ &EQ ID NO: 76)

2315

.61

RA(’:SE@(Q;SDSA@VLQS!]S@) (233, BB 77)

2203

.43

I NF- HA-
2277.55

2-TVE/HE - 2YSX/QS

INRIFA V2L A

SEER| 1D NO._74)1

7217

46

Be WWPAWQ SED

| 4260

.49

NO. 118)

IYBFB-Zy1/16

YACKYGGKSSGSSYPVLSRTY (SEQ ID NO: 80)

2274

.51

15

oo oI o

TABLE 6: Avian influenza A discosite constructs for INF-HA-2-V2 (Discosite B2)

KKGSVHHPSTITEQTSLYVNA (SEQ ID NO:

81)

R R K--QQ-
Peptide Name Sequence MW )
INF-HA-2-V2/1 | KKGSVHHPSTITEQTSLYVNA (SEQ ID NO: B81) | 2257.53
INF-HA-2-V2/2 KKGSVHHPSTITEQTSLYVQA {SEQ ID NO: 82) | 2311.55
INF-HA-2-V2/3 KKGSVHHPSTITEQTSLYQNA (SEQ ID NO: B83) | 2326.53
INF-HA-2-V2/4 KKGSVHHPSTITEQTSLYQQA (SEQ ID NO: 84} | 2340.55
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I NF- HA- 2- V4/ 7 YVSVSSSRI GSRPKVRGQSGR (SEQ | D NO 119)

2263. 52

NG 120) 2321.56

(SEQ ID NO 121) 2305.6

I NF- HA- 2- V4/ 8 YVSVSSSRI GSRPW/RGQSGR (SEQ | D

I NF- HA- 2- V4/ 9 YVTVSTSRI ASRPKVRGQSGR

| NF- HA- 2- 4/ 10

YVTVSTSRI ASRPWRGQSGR (SEQ | D NO. 122) 2363. 64
| NF- HA- 2- V4/ 11 YVTVSTSRI GSRPKVRGQSGR (SEQ | D NO 123)

2291. 57

NO 124) 2349. 61

(SEQ ID NO 125) 2291.57

YVTVSSSRI ASRPW/I

I NF-

2277. 5
NO 12
constr 0%

GSCP
SS --

I NF- HA- 2- V4/ 12 YVTVSTSRI GSRPWRGQSGR (SEQ I D

I NF- HA- 2- V4/ 13 YVTVSSSRI ASRPKVRGQSGR

| NF- HA- 2- 4/ 14

AIRE AR 152

GR_(SEQ. D NO 126) 2349 61

NF 2
F

£
=

o"mr% V278 i

l

227 )62

PS IL o : ~
KKy SV,HH‘P!' ,ﬁTIT: EQETKLYQQA ES!EQ'_fT) NO: 88)

2381.65

%:

2256.43

) LRy
Y 'm N T

@ SYHHPSTITEQESLYUNA (SEQ LD NO: 89)
cadMHESTI TEXSKYVIR (SFD IDPNd: 90)

2270.46

FINFTHALZSV2/1T [

RSGEVHHPORITE GRS 1. NGHEE (sRQUUERE L oW

| NF- H

133) 2
GSCPNA

I NF- H

- Thie V- 2 - 230P

2285.43

GRIRNEENNEJ AL s T VE2EPY GSEQR]

N 46

SIB - 108 2 - U2l

VidesviipYAYTROTKLYVNA (SEQ ID NO: 93)

2297.53

TINRNGDRINKT A

- TNE \}1?‘/‘2 "‘(?&@ A

NEISPYERGPY TEGFOTIID RO 1BNY: 28)9

52103 .55

135) 2

_ﬁG{;Vﬂﬂ?S'ﬂITEQTKLYQQA (SEQ ID NO:

- 53
2340.55

GSCPNATNRSGDNNKTATNPLTVEVPY (SEQ ID NO 136) 2821
| NF- HB- 1- Vllﬁ@@MIWI&E.N%M WEET: (P-4 NO

137) 2833.06 TNF-HB-1
CSCPNATSRNGDNNKTATNPLTV PY SEQ ID NO. 138
| NF- HB- 1- V1/ 7 GSEPNRY
139) 2806. 03

| NF-FB- 1NV 858

GSCPNA

TABLE

| NF- HB

RN- - - -

| NF- HB-

TSRSGONISTAT

2821
APNPERY/ERYP?: (BEQ | D NO:

R EYPY (SEQTD NO140) 279

98

Ibkr - HAURRA /1 N

pvilefZarNakAkiSe ORIl BSEQO0NShd UGY)S

1:9E0.52

-Thr VA -1 53PKD

K EIERIEYGIION: JE0E0 e BE)

A1) .52

TNF - HA- 2 - WENB -

- DVLF @D PN EKEN RECDSETReTIC 80 (Vidg )

2364.55

INFAY-3 - PK

FRYETENAEREBECPIGY  (SERCID P N@PO)

EBY6.55

2496.

INFIHyE2 ya /5 |,

VEFSRVEEDER /1@:1:}(

33657 .51

NO 14

(SEQ |

PKDNFH
| NF- HB
2482. 5
NO 14

(SEQ |

PNDNFH

10

15

RN ~HA~ 2 - 3 6

wmwm

?@’Nr.ﬁﬁ"? BT

&Ry 51

HOER
- (SER, ‘&(‘F "'Ib‘}.')

23H1.53

MNP IA -2 )/ 8 £

§§

"NN KEPIR
7 EL

NKE JTdBD sEQVED Ro: 104)

k|

2413.53

TC E ﬁoDJlos)

2318.52

WEMM (el o NGhe )l

A0 .52

oI NF L -2 MNB-/11

VBV 16 s PNENFHSDNKTOVENOY GOSN (155

132 .55

GINF2UpAQ - Vi 12

NEFHEPS PR KFE IPNIDNEHESDNKTOVKR Y|

GDSA. 55

BETRSNIRKBEDICO 950 (D NO:_109)

2335.51

W“Fd"ﬁjl%

INF-HA=2-V3/15

EQ 05 A10)

2367.51

DVLF VPS NKNKEPIDTCD (SEQ ID NO: 111}

2349.54

INF-HA-2-V3/16

DVLFSVPSNNNKNKEEIDTCD (SEQ ID NO: 112)

2381.53

TABLE 8: Avian influenza A discosite constructs for INF-HA-2-V4

YVSVSTSRIASRPKVRGQSGR (SEQ ID NO:
S, Y - SV

113)
“Gem-Wemm e

-13 -




| NF- HB- 1- V2/ 9 RKDNFHSDNKTQVERLYGDSN (SEQ | D NO.  149)
2555.7 | NF- HB- 1- V2/ 10 RKDNFHSDNKTQVENLYGDSN ( SEQ | D
NO. 150) 2513.62 | NF-HB-1-V2/ 11 RKDNFHSDNKTQVKRLYGDSN
(SEQ ID NO. 151) 2554.76 1NF-HB-1-V2/12
RKDNFHSDNKTQVKNLYGDSN (SEQ | D NO. 152) 2512. 68

| NF- HB- 1- V2/ 13 RNDNFHSDNKTQVERLYGDSN ( SEQ | D NO. 153)
2541. 63 | NF- HB- 1- V2/ 14 RNDNFHSDNKTQVENLYGDSN ( SEQ | D
NO 154) 2499.55 | |NF-HB-1-V2/15
RNDNFHSDNKTQVKRLYGDSN ( SEQ | D NO. 155) 2540. 69

| NF- HB- 1- V2/ 16 RNDNFHSDNKTQVKNLYGDSN ( SEQ | D NO 156)

2498. 161 thiABLELd I Tdddiak e imftuenza discosite construghs |
for I[NkrHR-4VA DB KIsEENRPNGEEGRCEECEIL MR &) ( SEQ2RE) 57
NO 15¥)-HA-2 472 - | YUSVSESRIASRPHURGOSGR- 15EQ Peptd det)Nanmg 2349.61
Sequgrise- Y - Vi NF- HBSYSTEBIGSRRGIREGIIRCENG T NCSEGEDL Pl REE . 55
( SEQ |I1FF NA-25y7) 4 quvsq'aqmsangpswp(sm ID NO: 116) 2335.58
RG(gﬂNWﬂM &Bﬁﬁ 153 Rn( 3 HENS: 39hg 2277.5%
| NE- - Aol PN Q PNO: oL l8) ~ | 2335.58
ll N'~ ar;mm_ g ""('éE!Q" NOTI®) © | 2263.52
NO: 1 TN AR2T-vay8\ | TRVSSsRPGSRPYWVRGQSGR_ (SEQ ID NO: 120 2321.56
RCGKLOR A7 T RaRRE TR AdR D (NG : 3 2305.6
| NF- HBwE- 4 [ CRNEFNCAS Aok ERabE DI S (NG SERRT D | 2363 .64
NO: 16[Ipr 284 0-val/ NF] HBvETMIEERPKVRGOSGR (SEQ ID NO: 123) 2291.57
RCGKL CPNERNCT D4l CEKCEDE PRI GRR PEBEQEIRD (M0 16 2P : 2989 2349.61
| NF- IR 2 7V AREK | NS ENEIPKYRAREERDI 4O B NP SEEP) D NIGR291. 57
163) DOEZHA-p /L] YVRYESIRT 349.61
( SEQ TNERHA -2 2V 15, )pgrvs*c G@gmqugqa, SEQ ID NO: 127) 2277.55
RG(LC%LTF |LL§|{4(/;‘¢‘ u:uf lu: (SE '&gGRi(ﬁ% I%:’%I)O' 2156)6 2335.59
| NF- HB- 1- V3/ 10 RGKLCPNCLNCTDLI CSKGEDLPLI GE (SEQ I D
NO 166) 2905 INF HB 1-Vv3/11
) : ) ¢REa B SiE : 3 amn INFOHR1 -V
| RF- HB- 1- V3/ 12 RGKLCPNCLNCTDI | CTKGEDLPLI GE (SEQ ID
NO 168) 2919 Gskf’\ﬁThﬁi LinMah P rvEyeY (SEQ 1D MO 13 b
RGKLCPNCLNCTDLL COEGRDLBLLGE ( SEO 1 D Ro'169) ¥3b6
| NF- HB- 1- V3/ 14 RGKLCPNCLNCTDLI CSKCGEDLPLI GE (SEQ I D
NG 17 -HB-1-V3/15
RGKL idefare QPECEREPL | CGE len LD NO 171) 2920  |MW
| NE- H B} VA / P%E%E%@ Yot in Hp~1p}| 2860.08
=1V A K TATND EQ 10 Ng:©1347|.2848.03
NG 173 TP ViV cdfinn trb it TN PLTvE b S ER AT OS89 3683 06
const lllrlr@fl«ﬁb o1 /1 [NEcHNRTNR SCOMEKTAERPLTVEVDY  (SEQ 1D NO: 136) 2821

KFTSSA HBGERNGH B ¥ Spntbink Biatpp e (de03)p No: 137)] 2833

.06

...... INF «HB~ 1 [}/ 6 |GSCPNAPS RNGDNNKPEINPEYEV IR (MEINED Bequemge 2821

| MV ([ INE-H8R1 TV1V/2 |CE CROETSRSANMKTEXNPIOE R (BRSO ( SEF) || 7506 .

03

NO, 17 33NE 2B Hge GERNALRRSEDNYAXTATNPLTVEVPY (SEQ ID NO: 140)[ 2793.

a8

100

KFTSSANGI GGFPNQTEDEGLPQSGR (SEQ I D NO 174) 2694. 82
TABLE 10: Human influenza B discosite constructs for INF-HB-1-V2

15 .
PKDNFHSDNKTOMERLYGDSN (SEQ ID NO: 141)

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 |PKDNFHSDNKTOMKRLYGDSN (SEQ ID NO: 143} | 2495.69
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| NF- HB- 1- V4/ 3 KFTSSANG GGFPNQTEDGGLKQSGR ( SEQ | D

NO 175)

2653. 82

| NF- HB- 1- V4/ 4

KFTSSANG GGFPNQTEDGGLKQSGR (SEQ | D NO 176) 2622. 76
| NF- HB- 1- V4/ 5 KFTSSANG GGFPDQTEDEGLPQSGR ( SEQ | D

NO 177)

2726. 87

| NF- HB- 1- V4/ 6

KFTSSANG GG-PDQTEDEGLPQSGR (SEQ | D NO 178) 2695. 81
| NF- HB- 1- V4/ 7 KFTSSANG GGFPDQTEDGGLKQSGR (SEQ I D

NO: 179)

2654. 8

| NF- HB- 1- 4/ 8

KFTSSANG GGFPDQTEDGGELPQSGR (SEQ | D NO 180) 2623. 75
TABLE 13: Equi ne influenza discosite constructs for

| NFE- HA

[THF VB - 1 -2 DA\

KRN PA SR RA IR VEXSESINoD 136)

23by. 61

LINF -HB-1-Y27/5

PN riNRPeERGEDNG TBECSED) unen ces W

\2482.56

| NFE- HA
2286. 62
NO 186
(SEQ I D

SACKRRS

| NFE- HA
2273. 62
NO 190
(SEQ I D

ZU0.48

TR ARBA -V,
IN 1R/
INB*ﬂBczlﬁm/?r\

D 24P} . 62

A

FBh Ny2drs . 54

14§}v|

" 2555.7

NO _150)

2513.

62

> 151)

2554

.76

INF Ni%i Ha/ 13

1hr\AB- D- MMMMWU&M (Gﬁi{t@)lﬁd Ne2) ]

alg) 2

.68

VMB@H@M&@RSASSMAERQW MI'DY (sSE

D Askn..

63

SACKRRS

%DWHSWWKMSNMUSF&Q ID NO:

K3Rp -

55

155)

2540,

69

BNDNFBEDNKF‘QMKNHGWN O(\SEQ) 38 4N% £156)

2498

.61

1 YIVII 1

| NFE- HA- 1- V1/ 9 SACKRRSASSNAAYPQVNKTM (SEQ ID NO 193)
| NFE- HA- 1- Vl/ 10 SACKRRSASSNAAYPQ\/NKTY (SEQ I D

2302. 62

NO 194) 2334IA
(SEQ ID NO 195) 2288. 6
SACKRRSASSNAA
| NFE- HA- 1- VV1/

2289. 62

NP P TVl 12

B St S8 3%0_10n

| NFE- HA- 1- V1/ 14 SACKRRSASSNAAYPQVH' KTY (SEQ ID

NO 198

pept32 . Mame | NI

Heaqidhed - V1/ 15 SACKRRSASSNAAYPOMIKSIWw

(SEQ | DLM%L/QZ
SACKRRSESENEAYPOKATK

14: Equi

FOKEPNEINCEDHASHCEYIELIGE (SEQ ID NO:157)

2940

WW@&??NCTPWK@QWLIGE! (FEGID NpAHiSE

2939

G@@qu@ I;:Tm .ms&

(BEQ ID NO:

159)

2954

I NFE- HA

T

'
b
|

-

7 | E’

=

I

IXF ‘ﬂ‘B i—‘imi?'

B
4“%% NG

LPEIG

1

60)

2953

61}

2940

201) -

FrHR-1.-v3lE -

MV | NF

FNFAmRLI VAL

2939

201) 26
(SEQ I D
SSTDNAI

DBF 61B- 1 {VYFE- |

-bencpncmmﬁulc@mwmwer@qg u@ni:@)
5 VR s £ SR NolL dvy,

2954

RKICOYOF TS S TN HISSENCE TR VER)

2953

H

HNEd

/

-l o §
SN EGH

R KECPNCLNGTPL [JAECEDYEL/T GE

(SEQ ID NO:

165)

2906

SESTP]

CRIGYEDDIAGE JSEg IR ANO:

1664

2905

INFLEB- ]

| NFE- HA
204) 25!

INFHE-T-

P
i A W RERLEENEILNGT
%ﬁﬂﬁgﬁpﬂm&

*T|

ACTEGRDERLIEE {SEQ AD |\

1167}

2920

LYLISE (5EQ 1D

:168)

2819

BE DTk -1~ V3/13

RGKLCPNCLNCTDLICSEGEDLPLIGE

(BEQ ID NO:

169)

2906

INF-HB-1-V3/14

RGKLCPNCLNCTDLI CSKGEDLPLIGE

(SEQ ID NO:

1790)

2905

INF-HB-1-V3/15

RGKLCPNCLNCTDLI CTEGEDLPLIGE

{(SEQ ID NO:

171)

2920

INF-HB-1-V3/16

RGKLCPNCLNCTDLICTKGEDLPLIGE

(SEQ ID NO:

172)

2919

10

15

TABLE 12: Human Influenza B discosiie constructs for INF-HB-1-vV4

KFTSSANGIGGFPNQTEDEGLKQSGR

R D-vueG--P----

-15.

(SEQ ID NO:

173)




| NFE- HA- 1- V2/ 5 SSTDNAI HHPSSNQEQTKLYVQE ( SEQ | D NO
205) 2613. 71
(SEQ ID NO. 206) 2572.66 | NFE-HA-1-V2/7

SSTDNAI HHPSSNTEQTKLYVQE (SEQ I D NO 207) 2586. 68

| NFE- HA- 1- V2/ 8 SSTDNAI HHPSSNTEQTKLYVSE ( SEQ | D NO
208) 2545. 63
(SEQ I D NO 209) 2630.69 | NFE-HA- 1-V2/ 10
SNTDNAI HHSSSNQEQTKLYVSE (SEQ I D NO. 210) 2589. 64

I NFE- HA- 1- V2/ 6 SSTDNAI HHPSSNQEQT KL YVSE

I NFE- HA- 1- V2/ 9 SNTDNAI HHSSSNQEQT KL YVQE

| NFE- HA- 1- V2/ 11 SNTDNAI HHSSSNTEQTKLYVQE (SEQ I D NG

211) 2603. 67

I'NFE- HA- 1- V2/ 12 SNTDNAI HHSSSNTEQT KLYVSE

( SEQrérDifONaR] 2)segdbiRe 62 | NFE- HA- 1- V2/ 13
SNT DR -HBIRSBNCE( LKESGROEEY Py 173 2725 88
| NFEINESHE- Qg%ﬁg)!\r,‘;sgmaz
I'E ; E~:;2;4#3.|, EOgENCICAERIOTEOD O
214) EEBER B8 B Y R TP IINIGERINE S 76
(SEQI RS "y A JkrrRdatciderphg s'GRV(éEQOID NO:177) |2726.87
SSTDNA HERSSINTEHHRE ISR dF ot Pe b i TNGICRZ (SE) ADNGZ168)  [2695.61
TABLENTSB- Exs}rumexnmﬁz&mmancmzswmca CERSIy Netig9)f of 2654 .8
| NFETHAER- V315 GRORECPAMNRNEBPEIDRGER( SEQ JIDNN@B021[2p23 . 75
__LF -T-_ P Peptl de Nane Sequence MWV
| NFE- HA- 1- V3/ 1 DQFQEESPNNRNFDPDDNCE (SEQ I D NO. 217)
§é332§g) ;gﬁﬁnﬁﬁa%@MQé%mBEFQEE%RNNBHFQEQPN@EHLQE | D
(SEQ ID NO 219) 2400.36 |INFE-HA-1-V3/4
DQFQEESPNTRNEPHIPACIIARSRINKTY NER W) 2882, 39
| NFE- HA- 1- V37'5  DQFQEFSPNNRNEDPDDNCE ( SEQ | D NO  221)
®431. 42 | NFE- HA- 1- V3/ 6 DQFQEFSPNNRNFPPDDNCE (SEQ I D
NO  222]¢ 38 h3x85 [IsbliienEl-T- V377 DOFQEFSPNTRNFDPIMKNCE
( SEQ [lzRriNGR-1223)1 J4A6knk2nsshNiFeomlieril - (¢80 8p wo: 185) | 2286.62
DQFCH EBFN’&RAFPPDDM@EC@SE@SND\WNIQE ABEQR 4D0I4 5186) 2318.6
| NFE-|HAFH-1%3Y-g1 30H v D ; o @Dmp NE37) 4253272 .6
2398. {FUEEHREEVIL/Y 1900 ) : NCE (eSERI0p- 57
NO: 24§FE1){§815V%65 158 ‘ mwamwr:%éecmmk 2
( SEQ .IN‘FP&.AA Ly1(6 fSA: CKSSIWMTY“(SEQ A5 NO: 1907 .6
INFEHA-£5117 T HAURERREASSNAY “(S¥o T NO:_191) | 2259.6
EXJZLEE§R§ﬁlH§DEﬂvEyéﬂ ckﬁﬂE&ééw&h#thTkééfWSEé<@®’Nd+4192) 2291.57
| NFE- [HAFE-2¥3{ 33/ PR EGRENNRNGEINGE sE5EQ &d) NJ) 228k .62
2416. Anre THNFEVRA: ol WKk 2 SRR SNRINER PIDOINGEL {a5HQ 3D .6
NO 2B30FEZ2398.v4811 IW@M@W&&SMEWWM-G
( SEQ | IDFRKBA- 23’1)!1@4@3%1453%-@%81- \PBEL1¥ NO: 196) | 2320.57
DOFL EFBRIHANESROENCIRCKRISAPINPAGOMTIIN 2 (SEQ JHENGLg 197 f 228962
TABLE@@E_—A’@F;LJA&% SACRERSESSNA P TETY (SEQ ﬂo.n;l%mf ,2321.6
| NFE- A E HB' \"4121 w nn m#ﬁ tjlx LSJE‘\) ©2275.6
PNFE AT Vi 710 | SAlRRR SHAR Y PN RO R0t N0 | D0 Yt 2307.57
233) S SO N—===
TABLE 14: Equine influenza discosite constructs for INFE-HA-1-V2
i5
SSTDNATHHSSSNQEQTKLYVQE (SEQ ID NO: 201)
“N-----~- P---T------- 5-
Peptide Name Sequence MW
INFE-HA-1-V2/1 SSTDNATHHSSSNQEQTKLYVQE (SEQ ID NO: 201) | 2603.67
INFE-RA-1-V2/2 SSTDNAIHHSSSNQEQTKLYVSE {(SEQ ID NO: 202} | 2562.62
INFE-HA-1-V2/3 SSTDNAIHHSSSNTEQTKLYVQE (SEQ ID NO: 203) | 2876.64
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-17 Peptide Nane Sequence MN | NFE-HA-1-V4/1

Rl TVSTSRPGARPWRGXESGR (SEQ | D NO 233) 2324.61

| NFE- HA- 1- V4/ 2 RI TVSTSRPGARPW/NGQSGR (SEQ | D NO  234)
2282.52 | NFE- HA-1-V4/ 3 RI TVSTSRPGARPQVRGSGR (SEQ I D
NG 235) 2266.53 | NFE- HA- 1- V4/ 4 Rl TVSTSRPGARPQVNGQSGR
(SEQ I D NO 236) 2224.44 | NFE-HA-1-V4/5

RI TVSTSRPGSRPWRGXESGR (SEQ | D NO 237) 2340. 61

| NFE- HA- 1- V4/ 6 RI TVSTSRPGSRPWNGQSGR (SEQ | D NGO 238)
2298.52 | NFE-HA-1-V4/ 7 RI TVSTSRPGSRPQVRGSGR (SEQ I D
NGO 239) 2282.52 | NFE-HA-1-V4/8 Rl TVSTSRPGSRPQV GR

-59

( SEQ || DNINGHA 2403 /42 2 49TDHA THHSBREERWCLIVAEA Q20 ID NO: 204) | 2535

Rl TVSSSHEREARPAYARES REHHPESYOROYKLIVIOR) (SER1 P §Q: 205) | 2613.71
| NFE- HANEE-U2717 829 TOSHUABHARBIRRRENIGS (SHogHy. B0 NP6 D2Ey2 . 66
2268, B INTBGHE 2/ || SFIDNAGIHCRG \ . GR7 | 160668

: AINFEaR LT -Y2 /9 VSRTONATHHS TR 2
(SEQ I @ﬁmmzmg/lzé THHS AT 4w D R0, 210) | 2589

69

.64

Rl TVS&»@MMHWM>@@TLQN§QMSBQMN@KL¢GM (€El0p ®O: 211) | 2603

.67

| NFE- HAn#s-VA/ 142 R TVSESSRPGSRENVMNGIBER (8011 Bo NO12 2ifk?2

.62

2284. 9 INFINIHE- HAR N3\ ANITIAREHPYSKERPGERPOVRGOBER0 ( SEE) | 1340.

73

NO 24 572/ JANSNTRAI HHPIANOEQTKLYVSE (SEQ 1D NO: 214) | 2599.

68

—

Rl TVSSS! TPNAFH SN TROT KLl (8B ED A9 : BAp) hy613

.71

17 and-BEYRRAEYVANE] SNINATIBESSTEQIELYEE, (RBO, 1R Npe 216) [2572

.66

Ul " ov

i nfluenza A and B, respectlvel y) whi ch can be used in
the prepar at i pBLOKS EqMACHIUBRaIdRARERNIARSE By WEE MALDE
present 5 invention. TABLE 17: Intfluenza A D scotope
cofstructs Peptide Nanme Sequence MWV | NF- HA- 1- ML
YACKRGGKSSGSSYEX R‘(‘?@E’? B NER P2¥: 2¥93. 47

| NF- HA- 1- M2 KKGSVHHPSTI SLYVNA (SEQ I D NGO 130)
2297.53 | NF-HA-1-MB DVLFSVESPNNKNKDPI DTCD (SEQ I D NO

131) 238éhthae Nhd-- HASdoubHceYVSVSTSRI ASRP o
| D NO | 1SEEyHR-29Y3 /57 | DYKREFYBNENFDEDDNCRf (SE@ 1R aicB 217) 2413.36
Di scot nﬁHsFErﬁhérV?r/ﬁt $ DQFREESRINRN FR BDINA PR SK dlhaifc e2 YWV | 239539
| NF- HB 2] 3P 4Ang%§@ ﬁawg&i}m}g‘ﬁuwgm 2400.36
1] EBS p D 30 382,39
181) 2] %%F%—E%—}L— ‘ﬁ/,s[ IBDQE@Q $;§E§§%§%§%‘fﬁ NO: 221) | SE 431.42
I D NG - 1YY L | pORUEFEPRNENFEBDDNCE (SEQ ID NO: 22 2413.45

NCE (S NO: _222) -

RGKL CPNGINCEDII 5 CEbb s FSdn TR Rbine: NGEg Jiggdo 299365515 42
I NF- HB{ Iniv riiCh TOHANGHO EXGEPNGT Rl bbb GEES SDQd: N [ 2400 .35
184) 2728FE38A-1-18 9P¢ phridesESWREADEBINGE REph | 108 : Wers@ | 2398.39
synt hegI¥EHY -1y 14 QQME@PWMEPQDMES(@EQQM moel £226) 2380.42
chemi st FYFE-§hgl-V3/11 | DOFLEESPNTRNFDPDDNCE (SEQ I 227) 2385.39
INFE-HA-1-V3/12 | DOFLEESPNTRNFPPDDNCE (SEQ ID NO: 228) 2367.42
INFE-HA-1-V3/13 | DQFLEFSPNNRNFDPDDNCE (SEQ ID NO: 229) 2416.45
INFE-HA-1-V3/14 | DQFLEFSPNNRNFPPDDNCE (SEQ ID NO: 230) 2398,48
INFE-HA-1-V3/15 | DOFLEFSPNTRNFDPDDNCE (SEQ ID NO: 231} 2403.45
INFE-HA-1-V3/16 | DOFLEFSPNTRNFPPDDNCE (SEQ ID NO: 232} 2385.48

10

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

15

RITVSTSRPGARPWVRGOSGR (SEQ ID NO: 233)
----- §---~8--Q-N-=n-=
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pepti des were synthesized by solid phase peptide
synthesis (SPPS) using 9- fluoroenyl met hoxycarbonyl
(Froc) chemistry on Pioneer TM aut omat ed pepti de

synt hesi zer, 5 utilizing pre-Iloaded Fnoc protected
NovaSynTM TGT resin (NovaBi ochen) as descri bed. \Were
-variability at a given position is desired, m xture of
two amno acids is placed at that position. This is
repeated each tine during the synthesis wherever the
variability is desired. Wile 1M solution of

2-(1H Benzotriazole-1-yl)-1,1,3,3-tetranet hyl uroni um

t et r af | RepeolzoFatee  (gddFeflceand N- Hydr oxybenzotri azol{é®w
( HOBt ) INEErHﬁThtW+ylf DR TR BT RECARBNIRCOSGRN (SER._ N 89 3BHlon 23R4 .61

10 diis RPGARBIFAIGOSGR (RO BOy2el) (|52
coupl i hREE AR YIRS R0 o I I MNP
Pl PR O AT O R M SR RS DURCOBER, (o Hivhe TS 36 ) o324 . 42

for deb}REkig A MR AL R B EHE (SIRST S37) 2340, 61
Coupl i ekl OWETR IR cPRRGHER prNGQBEIE (SIITD @b, 18T 2208 52
t enper atndEeun-Al¥0L 1 RerveaRec PR 0s@C | SEQMAS NGO WPRbE(, 2282 . 52
t he resinFewas 1taken| eutvstIreasrrgyicoesd 2e0 andowashed ©Ao. 44
a Sint eENRE-GA-as®/9f | JRMS@QVQPHVRQQB%SSW £h NDMVRALIM t4310.58
2- pr opaBHIE-Bivd - Vd/f b | AETVESIRPERE k) Nogrd2Hrlfi @@se.s
15 und L NHE- HA’\]'\I\LQW{IJI;LHYRI’PVﬁgSR '- QﬁQva( EQ:Zﬁ ¢ \1:3352 S

and depitalidalale {8 T T e S D R VA ST
PINFEC - Oy [ HITVRESHGERtvatiosEh (SE0 T N8t 2am) 233658

cont al IMfes: XA {a ME Y §ErvsssR P wvicosal 8kl ?b"m% 5 | 22845
[TI'S ( 8ZndE-RAaTva/3 | RIS EEhRb oW scR TISED S &, la7] O0MHz68 .5
t enper atweEeHi-QFvA 1BOREBrssélreaviagesoRtX T(UEE 1hVa® . Then | 2226.42
filtered under reduced pressure into a flask

containing a 10-fold volune of cold ether. Resin was

al so ri nseabldswiz @Rd 18Mstdbcbp® chimstrGet bdy@erzad Ror BllUREa A and B,
sol ut f‘eg ctivgg) lc%erlged i ?%@ér&ﬂn ]:)PJ vag%erﬂj&%r%%cé \Pltthe present

freezer to er assi st I'tation

wasd c@ﬂ????uged at 1, 000Xg for 5 m nut es, and the
ether renoved. This extraction process was repeated
three tines. Fol | owiyagLR1£ inf@nz£4 DiSdotddX tdntfikeisON, the
resi dual organic solvent was evaporated under

nitrogen gas, and the peptide pmixture was re-dissolyed
in wat rPeP'@}ﬂPl N3¢ | BYUMCSPRE using high performance MW
SRCKREGKSBASSYRINUSY. (3RO I NO . 120), -\ | 3823 .47

1 1 _tMtlr an
liquid ﬁmr R W P RGNS T TEQTE LY INA. (ym B Ng: ‘13 D11 2297.53
Was I enmyed Dy St igy et AR  Slg ol Th R Y 2350 .52
| yophi | TigBGml DTy w&wmmdmmmwswwwby mty ) @951 57

amono acid analysis were performed on al the

di scotope constructs to ensure that they have the
_appropriate peptide content. Flgures 1 to 4 illustrate
exenpl ary HPLC dat a YABSRA&: De SEycts

thg present invention. Each HPLC pl ot corresponds to

a part[EBEa: fmg@sidgcconstruct formut-ation, —30 Wi
cont ai [uNrgERA 1 G0C K Gat fnvaicnPepk TSV IvRvEN @sE0ESPROT 1196 | 274495
di scosjte construct. Figs. 1 Ato 1 D correspond to
di scosj Y- Eontar L@@WRWIETW&YGVENt(éEQ/ZiD(I*QEQBIZD I\IOs 2497.61
185 t o-248) esp nd

to di sgosite: E:“’([)Bnu{]Q Fﬁ%quﬁ‘lblﬁnﬁtlml—ﬁﬁ'a%}“fdg \(/{ZEELQ( gﬁéol [583’ 2940.36
NOs: 1 Tne-Bdt) - vd 3P esBhhdREYeNoMEmEEER0SER ({950 B5 GRL TESPO5h25 ss
to discosite condtructs INF-HA-2-V1 to -19 V4 (SEQ |D
NGs: 65 to 128), respectively. Figs. 4A to 4D

correspond to discosite constructs INF-HB-1-V1 to V4

(SEQ ID NGs: 133 to 180), respggtively. Figures 5 to 8
illustrate M5 data fromthe discosite constructs of

the present invention. As with the HPLC plots, each

M5 pl ot corresponds to a particular discosite

construct 5 formulation containing a cocktail of

peptides in the respective discosite construct. Figs.

5A to 5D correspond to discosite constructs

I NFE-HA-1-V1 to V4 (SEQ ID NGs: 185 to 248),




respectively. Figs. 6A to 6D correspond to discosite
constructs INF-HA-1-V1 to V4 (SEQID NGs: 1 to 64),
respectively. Figs. 7A to 7D correspond to discosite
constructs INF-HA-2-V1 to V4 (SEQ ID NOs: 65 to 128),
respectively. Figs. 8A to 8D correspond to discosite
constructs to INF-HB-1-V1 to V4 (SEQ ID NGs: 133 to
180), respectively. Exanples Two exenpl ary vacci nes,
| NF- 01P (I NF- HA-1-V1-V4) and | NFE-01P (| NFE- HA- V1-V4),
were prepared in accordance with the present

i nvention. The vacci nes were prepared based on

f or mReatdecdysthasgnpri si ng pepti de sequences derived from
epi t opes f-’ép@lﬁ@s'mﬂfe § ﬁﬁh%@eﬁnsﬁ\@@aﬁ&rd]s%hd dh%&eeﬂé id8 cHeMMIS SThE

NG BT w%esm&ﬁ% Tt Ve B 10

beI ovxﬂuorggnvhr@y"ﬁxmﬂmrwéFm ellemisithen Rienee"heulomated geptide synthesizer,
t est egliiziry)prd-10adde FrasIHraiextatNeldE9h ™ addtirdsingRovaBiodeinLasaiécribed.

h
teﬂean‘ﬁlﬁ%? léa'?'g?th gig ggﬂ?oﬁlﬁ%n éggéLédemgﬁr ol%:vo aano g(%sel‘{ Hl\cgg at that

can ate vaccl nes

compah®4eh Ty’ ’%B‘?ﬁi’e&@&ﬂ tigge %'&%F%%’”‘?‘?F'Sa”hﬁﬁ}“’i’ He varsaidy | s desired
and cWhited Meitimaf 2-fél-Bepreazaed-1-gi- bt é@{tqtremelulur@iiLtreteltrdﬂyoroborate
t he 20 BYRGRH mﬂ-lﬁgﬁj}b@%tnhiﬁe' (HEBZ @& dﬁﬁb@*yk&lﬂ%dé{@i\nﬁg and 1 M solution of

Ef eﬁl?ﬂ)tropgg&llld%mé ?DIF‘-‘IIJ:'PQ H\SD@; \K&' urs]gd fo %l?pq:lrlégna%‘tnrlmoar&ds 20% piperidine in

s ubc ubP¥h¥eLSES oateblofdnaRaing 381’5 d“f"PEb‘h‘f #nihesis ce
recei vi ng Colmingoeasatioved Bl ocun & prechowsat o tamperiatuiesd After the last amino

intr amlcaﬁdleﬁ t(\éil%sm %&Qm&d@ﬂ)synﬂ%l‘iﬁ aW&hﬂ dMa sﬁifelréé glass

L A e R e R
cHal | eigemhiRemaTeeentide mptyses agsfclepgiiand geprojacied by e addition of a
noni t ediioh chatalning aFA Arate hptcha N gadile /BBT IS8 28385:8:1)9 MBe resin was

of i nfn%taieﬁ’ Bt roonﬁqhb‘éﬁﬁ}g for 4 RO\Fs. f Rl QMG Mur@gésqwé?ﬂhée%ﬁﬁ§ reduced

used to .resp

o vHBETIRATS R Bl A R e LA B s i dyess e
Al um @8 Hriento g gze ethepbaliies of 500ng/ M and vacci ne),

ang Mont arFolbeing Hredatich, for B0 hinuk in BLRK RNILrHE¥aE elcBBiation, the

I'n t;f«%p%r@a%%@xmfsggggm ®0 Jﬁo%m&&s Hé:ﬁﬁeg%, %ﬂw@e‘y H@g%mﬂm

altho sui ta uvant can

EXAI\/PE pess Wi "FPF@teﬁ Itrg%eélmes lggé{%rpgea fingdeether extaclign the residual organic

I muniseeedt wastelappiaied QidePnivge s gascang ltheegtide maxtureAbasmg-dissolved in water

Ri bi , afd puMRRLA04IGENghQErdrRghcE ﬁﬂmﬁ@h%gryﬁ‘}@-\lﬂﬁl@) Excess of the solvent
7 ( 2g04 W%Q r%gwos?e%%sg %g atrégr ﬁ%aaqolra%r and ?naFWyopthzeg p’l d|VO[ag g.'ld na ed

VI T uUS

chal | é??gtéﬂ"wm*ﬁ)s%%{ww@ﬁpevwmpfﬁwﬁwm@éhqnlwgve@ﬁ@tmcts to
f ol | owexlref toat tHei have themgdespripte peptichadnieatnge. The | NF-01 P

vaccine | SFi&ﬁecssfjtoQﬂluﬂra@%ﬁblér@ﬁlh‘@%mﬁﬁw&ﬁ%c%nstructs of the

di scosite.con

19: TREPE Tb@“?‘m%aﬂ’l“grbe Pﬁuﬂfswadz\} R A YRR EORTP SRt formulation,
1030 NForigiping.acpciipipapiitlepin; tre) res oG AGCKIB SEERYR \AiddyBto 1D

( SEQ lchreSiiBi taldide6sitd Bnstructs IFE-HA-1-v1 tova-(SER IDVOs: 185 to 248),

I NF- HRsslacideil Pla® Jalth M Eorrdebbnd 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

.19 -



KKGSVHHPSTI TEQTSLYVNA (SEQ I D NOS: 17 to 32)

R L T--QQ I NF-HA-1-V3 (SEQ I D NO 33)
DVLFSVESPNNKNKOPI DTCD (SEQ ID NOS: 33 to 48) ------
K- V----- ES ---- INF-HA-1-V4 (SEQ I D NGO 49)
YVSVSTSRI ASRPKVRGQSGR (SEQ I D NOS: 49 to 64)
--T--S--- G W----- Figure 9 shows the induction of

hunoral inmunity by INF-01 P vaccination as neasured

by HAI titres. As shown in this exanple, mce

“immuni zed with I NF-01P plus Alum 15 vaccine had

i ncreased hunoral imunity as conpared to mce

i mruYd (BB IMNOS 65 KF2B)Lreppeptively. Fs#A tordDichiFesfobP topliagesite constructs
Mont guRiHBer-v-A6 84 csETPBINGS: 130 td 126), ﬁa@ﬁerc@ef i nfluenza

vacci ne. Fg%g ?o &%&L\SK}% dgtg?]rgﬁ(ﬂe cosQ ? struﬁé Hg"w:_ pi(r)?l]sent invention,

P-vacci na
't hi sAWRR '?Lcﬂ%%eqcmﬁ!ok@aewoe% ¢ W@&'aw'SﬁwgwAﬁtWﬁﬁ
v ac cliomeiativrecobiobing & cqkiolt @ pédides irathe rd3pactre distoatd ®@hstruct. Figs. 5A to

sur vswéunegp%h@m%g@dsr@&nﬁmétL INFRGRA- ﬁ@f‘@ ¥ ?é%due nNobRz8 zEa)

Pl etrenied pes Balron cardir B BiRacHE Y e sea

vacc N%ﬂ daibAMresreqtingty (ips PA to 748 cagiqepand iordlscch@e qorsrgenINF-HA-2-V1 to
exanp SEQD 6i0si a5TAUITERY, Repasively. FidE8R 1 8D dofrétBontiltedIRcAEHE Qonstructs

re [ an mce
o 2ea o ER IR B DS SEBRIIRE C1°F o1 us

Mont 2 .21 EXAI\/PLEZB6 mce were inmuni zed with

| NFE- 01 FFWQ expuirlaey vRtanps, \We@IiPrikiFgiAasY €V4) hed INRE-QTR @NFEEHIEV1-V4),
CONMBErS pbar¥d@i6 GEddRIakc] Qﬂmmaeﬁ&n&ﬁ%%&) The@Edheb w&%kbﬁed hased
m ?eaﬁé\ﬁéngllatg?‘rﬁté;?gpr si%@ﬁﬁt! As%ﬁ\soehé/ |2¥r|ve$ (?nlé%slgpes (\)/ 1 ﬁluenza A and as
WPFMSIEo Tablas {10 HSEBTRNGS KAnel 21D o B (9694 HPpsaes o 248),
and EdsumARaiedinGabled trina 2 04GR A%)ing aSaurite metek the Ricaihérathre

aft e[esﬁah‘%} fo'dbﬁﬁmn\éa&x%lh&%hl% of ad\Rarlt %n&@mﬁ’nu\ﬁ%blﬂs@ cﬁa‘ﬁenge b)
base o%l?a min tg‘la'lhumor Ire [+]8) s u% dg{%ﬁa”d a cine £ol ri

construct % of nul at | 8§ 2SR W‘?aYB‘i@SZB “PGS?'A&E

20: PHmreereial "@C'Eﬁ {ieAairineynodgl adL) toRsesshibe fapganl Pratertion elicited by the
| ]FEvddéind agdinst(iBkxépzh EnalNDge 1n)difSAKRIZSASBNAMHNIVINKTM

I( ﬁEQ I'D Immamcﬁéaulgq}%up% 8r1 rﬁiée'vie'ré v 'cc':ﬁ 1 Hégé@é%gﬁ%&gase of

( SEtheﬁ“l\iBge re%\ﬂ_ng;tl?)e GSTB’I)%FCI&l c_ln_e_v[e[e_lmpaunlzeff- 1n3r§n_1qsgqlarlg (as
| NFESgqpmpengsd)( Birewed siNdiery20dtied HRCGHGEEBSRINNRNFBREDREtorvals.
( SEQTWOWBERB afte? hé IdsOmrdation, the mice were challenged with a tethal dose of H3N2.

25  Mice were monitored daily after challenge for weight and signs of infection.
Adjuvants: The following adjuvants were used to boost immune responses in
combination with the vaccine: Ribi (Cedarlane, 1.1 ratio Ribi:vaccine), Alum (Sigma, equal
volumes of 500ng/ml and vaccine), and Montanide (Seppic, 1:1 ratio montanide:vaccine). In

the present example, Alum was used as an adjuvant, although any suitable adjuvant can be
30  used.
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---L-F---T---P----- 20 I NFE-HA-1-V4 (SEQ ID NGO 233)
Rl TVSTSRPGARPW/RGQSGR (SEQ I D NOS: 233 to 248) -----

S---- S-QN---- Figure 12 illustrates hunoral
imunity in mce imunized wth | NFE-01P, as 25
nmeasured by HAI titres. As illustrated, hunoral

imunity was induced in mce imunized with this
exenpl ary equi ne vaccine formul ati on agai nst severa
strains of influenza virus, and as conpared to the
conmer ci al vaccine or adjuvant only (control) m ce.
EXAMPLE 3 30 Henmmggl utination (HAI) assays: The

i munBYAMRLEt y of the individual and conbi ned

di scot ope nﬁﬁ@&BJthCeEénM\@%g Y a)te;lé%r%@hiﬂ'e@wm IRB-01AE8hne plus either
r disco

I mmunized.w th the fo e.c ts .
col | okbryaty Mebafis, doe ShPEBRREL T} UBlsBoron, g e cbianed
vi r al frevevesgoatesmien ara dpotiionte ehallgngg with vifes. (MiseMererigiispged with

di sCOopaIRGeniAHEO/BSMARE] VEULEIL ©lIGHA\ thre vreqesshalblgy.

mimi C di S GRONFIHE Ytk bRESN b Ry ARd {ROAHLEdscBie Eonstruct

elici¥ed t hat |Eh|b|_fe emaggl utination o
cel | s"BMRIRPI5ERYD VPG A standard HAI assay was

used to nmeasure induction of functionally rel evant
anti bodi es agai nst TA\E NURBOOBi@hSlvadmb f@hii@dions Of

i nfl uenza were used to test HAl titres 5 induced by
vacci ne candidates_in order to determ ne the breadth
of inmmunity induc®8 "By thé=N &R He preparations.
Figure 13 ill ustatescisb@stwokt Ssif 10dmos: 1 to 16)
hemagl utti nati onasgay--perforsr®d | n _nurine vaccijne
study. Each vacc| W& griotip FR8c®i ¥ed'’a di fferent vacci ne
formul ati on or phESPHERSBITEGRFEIVER deESH] ¥9re W rreget i ve
control ). Wien ipéubaied WitTh%irus (H3 Subtype
i nfluenza), bl ood™Ig®wiM Ayt Ut? nate (cl oudy)|
when aggl uti nat i pWLFYESPNgRNERT gD gpEd Frhidsi: t3edse 4she] RBC
remain in a pel|& (8ark ¢ircle). These results
exhi bit the strepgfhrof-vhea@giwutd:i 4fati on i nhi bitijon
exhi bi ted by t he| ¥BysTsroasrtkGadser VaEC Imess,; 4@astecanpar ed
to a licenced copméréiaf vlccimne for influenza. Note
that each of the VBI candi date vaccines and adj uvant
conbi nations exhibit equal or greater 15

hemagl utti ﬂalgrkgrs]holwg ?&E&d@%lga?f&lg%%ralﬁrﬁ@%@?gy.l.lhlg%aFI’ gagggﬁﬂ?rbas

conmer ci al” 'vacci ne 172 J)~ . _
const rifeturedimbitbiensAsahem Ithisraxarmn'es tics immyngas with) INF-01P plus Alum
denmpnstechie dadietrestabherddinmusiyes carhpatbid kdricORnubigedivith INF-01P plus
1/.320. Rit'] @hhﬁ—,o?ﬁ-blum&ﬁaﬂrdg.%ﬂb co-mptalreg toftf?ercupérft Tnﬁlfeﬁ%tvacci e.
Treatnents_, | ogen Reci pro ﬁ The _Unvac_mna,teoi1 ,
et o i HARHE i B R ¥ et i ot chtene it
| mrundéids Inthinpxamelninties iIBOUNZEH 9BloNEHEP binsriiro genige are Ritoi protected
160 Ding daeiatbettdr BINNIDGREGairst MalldiySddhpared to INF-01P plus Ribi or INF-01P
20  plus Montanide. _
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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20 Figure 14 shows results of the Influenza Vaccine
ELI SA test. This is based on data presented in Table
22. Table 22: Influenza Vaccine ELI SA Test Results
1/50 11/1100 1/300 1/900 1112700 1/8100 Gl 1.538
.295 0.921 0.665 0.358 0.134 & 1.965 1.319 0.818
.595 0.455 0.145 G3 1.559 1.321 0.771 0.583 0. 367
121 &4 1.427 1.24 0.854 0.564 0.446 0.149 b 1.258
.13 0.667 0.456 0.335 0.141 G5 1.298 0.926 0.623
.45 0.329 0.13 -23 Gr 1.416 0.912 0.571 0.421 0.251
135 &8 1.4 1.177 0.753 0.453 0.271 0.16 O 1.686
. 35EXAMIER? 0. 477 0.291 0.193 GLO 1.21 0.95 0.613

. 475 0. 286ni&. v.’e?eammgh ited 24tBIRIFR-029 (el:uuﬂeﬁfz:) (hcdirte Fpﬂ:s%%r Alum or the
o 1205 200 Dl St Sl ey WS e R (PR vy

cons@ﬁwt seyqrlinflugnagtyaing(HYNE AHpng KongPagRIHBNT A/E/ 147, HEN1 A/Hong
Diss ¢ g/ 32003sB/Masst 3o Fadd 211N { SEQ CRledda/20/1909]. Bera were obtained
32) +BhRine fifebvaccitdisEcosi te construct IFN-3 (SEQ ID NOs

33 to 48) e construct | FEN-4 ( SEQ

"D NOs: 40° 1N Ei915 VeicBs 2 0Rsd 2 BRI SR heoys onstrc
( SEQfarmuipions aZHywn "R|T¢h|920(36 Di scot ope construct 2

(SEQ ID NG 130) + Ribi; Gr Di scot ope construct 3

(RE

(SEQ ID NO :

Gl0 = D scosite construct IFN— 1-4+Ri bi; Gl1 =
Di scol oppmEEnsiT- v iseb- fb-ruon;dligg), Gt2—=—Drscostte

construct | FN-1-4+Mont ani de; and G13 = Conmerci al
Vacci ne. | BEFEEFIAPETAFICTY HEe TR Hpea BaFgeP’ a

f undanentally new annr dach to infl uenza vaccine

d& el opre g“@g’g"gﬁ%gﬁutﬁ? ‘Mebagter. yaccing production

and br oafley--pr.otecki.on.- an current ncffuenza

vacci nes Eahsapprasch fayshe of —value—te—t-he

devel opnent of a pandemic 5 influenza vaccine. The
above- de s BITREFSHNVRITBRRINGEE (FEG IDNOE hellpreg®@nt | nventi on
are int ewdea *fo"be” exanpl es only. Alterations,

medi i cat PEASAaN® VER Bt Fond2hay be effected to the
par ti cul ag:rv@ERQMRRESR OXed ROSE: . 0533%' 1, in the art

wi t hout eparst-png—-bnomwt he scope of the |nvent| on,

whi ch i s defined—sotety by —the—ctatrns—appended-hereto-:
10 Al references are herein incorporated by '

r ef er encerigurd42 lishStes SNy iShicdN@Amunized with INFE-01P, as
25  measured by HAl titres. As illustrated, humoral immunity was induced in mice immunized with
this exemplary equine vaccine formulation against several sfrains of influenza virus, and as
compared to the commarcial vaccine or adjuvant only (control) mice. '

EXAMPLE 3 _
30 Hemagglutination (HA assays:

The immunogenicity of the individual and combined discotope constructs was
evaluated in mice. Mice immunized with the four discotope constructs collectively developed
antibodies that could inhibit viral hemagglutinination activity. Influenza-based discotope
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<110> Vari ati on Bi ot echnol ogies Inc. <120>
Pepti de-Based | nfl uenza Vacci ne Fornul ati on <130> PAT
2849w 90 <160> 248 <170> Patentln version 3.0 <210> 1
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 1 Tyr Ala Cys Lys Arg Ay Ay Lys Ser Ser Gy
Ser Ser Tyr Pro Val 1 5 10 15 Leu Asn Val Ser Tyr 20
<210> 2 <211> 21 <212> PRT <213> Haenophil us
i nfluenzae <400> 2 Tyr Ala Cys Lys Arg Ay dvy Lys
Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15 Leu Asn
Val Ser Met 20 <210> 3 <2.1:.|->, 21 <212> PRT <213>
Haeensitritd wese $ha iesceasstullymigipdisgontiyousgriforey & tha antipgdips were
A widthythhtrhibiaihePadgluhalioSe FedSfiod dNE byRnfeensalvirusl 5 10 15
Leu As nA é@rldaﬁh‘-fﬂ\l s¥£y »ﬁg useﬁ%&ggasﬁreﬁ%&&ign gf]‘unctﬁ%éll;?eleegﬂ_
<213> Haenophilus 1'nfluenzae 2/ 58 _ <400> 4 )
antibodies against HA. Numerous distinct strains of influenza were used to test HAI titres
5 induced by vaccine candidates in order to determine the breadth of immunity induced by the
vaccine preparations.

Figure 13 illustrates the results of a hemaglutiination assay performed in murine
vaccine study. Each vaccine group received a different vaccine formulation or phosphate
buffered saline (negative control). When incubated with virus (H3 Subtype influenza), blood

10 wili hemagluttinate (cloudy); when aggiutination is protected or inhibited, the RBC remain in a
peilet {(dark circle).

These results exhibit the strength of hemagluttination inhibition exhibited by the VBI
candidate vaccines, as compared {0 a licenced commercial vaccine for influenza. Note that
each of the VBI candidate vaccines and adjuvant combinations exhibit equal or greater

15 hemagluttination inhibition (HI) as does the commercial vaccine (up to 1/40 - 1/80).
The discosite construct immunogens with Alum adjuvant (row 12} demonstrate detectable H|
even at dilutions up to 1/320.

Table 21: Reciprocal Titre for Different Treaiments

immunogen Reciprocal Titre
Unvaccinated Control 10
Commercial Vaccine 80
Discosite Immunogens + Montanldé 80
Discotope Immunogens + Ribi 160
Discosite Immunogens + Alum 320
20 Figure 14 shows results of the Influenza Vaccine ELISA test. This is based on data

presented in Table 22.
Tabie 22: Influenza Vaccine ELISA Test Results

1450 11100 1/300 1/900 112700 1/8100
G1 1.538 1.295 0.921 0.665 0.358 0.134
G2 1.965 1.319 0.818 0.595 0.455 0.145
G3 1.559 1.321 0.771 0.583 0.367 0.121
G4 1.427 1.24 0.854 0.564 0.448 0.149
G5 1.258 1.13 0.667 0.456 0.335 0.141
G6 1.208 0.926 0.623 0.45 0.329 0.13
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Tyr Ala Cys Lys Arg Ay Qy
Tyr Pro Val 1 5 10 15 Leu
5 <211> 21 <212> PRT <213>
<400> 5 Tyr Ala Cys Lys Arg
Ser- Ser Tyr Pro Val 1 5 10
<210> 6 <211> 21 <212> PRT
i nfluenzae <400> 6 Tyr Ala
Ser Ser Ay Ser Ser Tyr Pro
Val Ser Met 20 <210> 7

<211> 21

Lys Ser Ser
Asn Val Thr
Haerophi | us
Gy Ay Lys
15 Leu Ser

Gy Ser Ser
Met 20 <210>
i nfluenzae
Ser Ser Ay

Val Ser Tyr 20

<213> Haenophi | us

Cys Lys Arg
Val 1

5 10 15
<212> PRT <213>

Ay Ay Lys
“Leu Ser

Haenophi  us i nfl uenzae
Ay Ay lys Sake Serodd y

<400> 7 Tyr Ala Cys Lys Arg
Sayser Tyg4Bro Valpasi 5 10135

Leu Ser Vsl Thi Tyri42p <2003 8 <21458 21 212> PRTo.1s
<213> Haenophisbas i1ds uenzmes <4000:48 Tyr Alzal Cys Ly®s3

Arg Gy Ghy Lym Sero@Ser GQBSer Seb4Myr Proval 1 &ire
10 15 G111 282 2.29 1.467 0.77 0.455 0.236
G12  2.959 2.944 2.699 2174 1.146 0.559
G13  0.694 0.547 0.343 0.289 0.253 0.16

G1 = Discosite construct IFN-1 (SEQ ID NOs: 1 to 18)+Ribi; G2 = Discosite construct IFN-2
(SEQ: ID NOs: 17 fo 32)+Ribi; G3 = Discosite construct iIFN-3 (SEQ 1D NOs: 33 to 48)+Ribi;
G4 = Discosite construct IFN-4 (SEQ 1D NOs: 49 to 64)+Ribi; G5 = Discotope construct 1
(SEQ ID NO: 129)+ Ribi; Gé = Discotope construct 2 (SEQ 1D NO: 130)+ Ribi,

G7 = Discotope construct 3 (SEQ ID NO: 131)+ Ribi; G8 = Discotope construct 4 (SEQ ID
NO: 132)+ Ribi, G9 = Conitrol (Ribi alone),

G10 = Discosite construct IFN-1-4+Ribi; G11 = Discotope construct 1-4+ Ribi; 312 =

Discosite construct IFN-1-4+Montanide; and G13 = Commercial Vaccine.

Collectively, these data suggest a fundamentally new approach to influenza vaccine
development that results in faster vaccine production and broader protection than current
influenza vaccines. This approach may be of value fo the development of a pandemic

5 influenza vaccine.

The above-described embodiments of the present invention are intended to be
examples only. Alterations, modifications and variations may be effected to the particuiar
embodiments by those of skill in the art without departing from the scope of the invention,
which is defined solely by the claims appended hereto.

10 All references are herein incorporated by reference.
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3/58 Leu Ser Val Thr Met 20 <210> 9 <211> 21 <212>
PRT <213> Haenophilus influenzae <400> 9 Tyr Ala CyS
Lys HHs Gy Gy Lys Ser Ser Gy Ser Ser Tyr Pro Val 1
5 10 15 Leu Asn Val Ser Tyr 20 <210> 10 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 10 Tyr
Ala Cys Lys Hs Ay Gy Lys Ser Sgegdy Ser Ser Tyr
Pro Val 15 10 is Leu Asn Val Ser Met 20 <210> 11
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 11 Tyr Ala Cys Lys Hi ys Ser Ser Qdy
Ser Ser Tyr Pro Val 1 5 %@f@ﬁlfg’ﬁ%&én Val Thr Tyr 20
<2102 <@kl Zh prfde’Bn&RGis2 32, Haenophi | us
i nfluenzae <400> 12 Tyr Ala Cys Lys Hs Ay Ay Lys
Ser Ser0>d perBede Sased yInfPrenz¥alaccind Fbmilmtibmu Asn

Val Thr Met
«130> PAT 2849w-90

<160> 248
<170> PatentIn version 3.0

<210> 1

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 1

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
i 5 10 15

Leu Asn Val Ser Tyr
20

<210> 2
<21l> 21

«<212> PRT
«213> Haemophilus influenzae

<400> 2

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 =] 10 15
Leu Asn Val Ser Met
20
<210> 3
«211> 21

<212> PRT
<213> Haemophilus influenzae

<400> 3

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Asn Val Thr Tyr
20

<210> 4

<211> 21

<212> PRT

<213> Haemophilus influenzae



20 4/58 <210> 13 <211> 21 <212> PRT <213>

Haenophi l us i nfl uenzae <400> 13 Tyr Ala Cys Lys His
Ay Ay Lys Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15
Leu Ser Val Ser Tyr 20 <210> 14 <211> 21 <212> PRT
<213> Haenophi | us influenzae <400> 14 Tyr Ala Cys Lye
Hs Ay @y Lys Ser Ser Ay Ser Ser Tyr Pro Val 1 5
10 15 Leu Ser Val Ser Met 20 <2%08 15 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 15 Tyr
Ala Cys Lys Hs Ay Ay Lys Ser Ser Ay Ser Ser Tyr
Pro Mabo> 145 10 15 Leu Ser Val Thr Tyr 20 <210> 16
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400FYIGrIpy FysalLy s B Gl shyve §'31Glsgr 1Y S SserTvy ?’0 val
Ser Ser Tyr Pro Vi 1510 15 Led®Ser val Thr

Leu Asn Val Thr Met

20
<210> 5
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 5

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Ser Val Ser Tyr

20
<210> 6
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 6

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 10 - 15

Leu Sexr Val Ser Met

20
<210> 7
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 7

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
5 10 15

Leu Ser Val Thr Tyr

20
<210> B
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 8

Tyr Rla Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 : i0 15



<210> 17 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae 5/58 <400> 17 Lys Lys Ay Ser Val H's Hs
Pro Ser Thr Ile Thr Gu An Thr Ser 1 5 10 15 Leu
Tyr Val Asn Ala 20 <210> 18 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 18 Lys Lys Gy Ser Val
Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Ser 1 5 10 15
Leu. Tyr Val @ n Ala 20 <210> 193&4311> 21 <212> PRT
<213> Haenophilus influenzae <400> 19 Lys Lys Gy Ser
Val Hs Hs Pro Ser Thr Ile Thr Gu Gn Thr Ser 1 5
10 15 Leu Tyr G n Asn Ala 20 <210> 20 <211> 21
<21Z=uP§hr 21 InrHaenophi | us i nfl uenzae <400> 20 Lys
Lys Gy Ser Va0 His His Pro Ser Thr Ile Thr Au Gn

Thr Ser 1 5 10 15 Leu Tyr An dn Ala 20 <210> 21
<210> 9

<211> 21
<212> PRT
<213> Haemophilus influenzae

<400> 9

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Asn Val Ser Tyr
20

«210> 10
<211l> 21

«<212> PRT
<213> Haemophilus influenzae

<400> 10

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Asn vVal Ser Met

20
<210> 11 B
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 11

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Asn Val Thr Tyr

20
<210> 12
«<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 12

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Asn Val Thr Met -
20



<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 21 Lys Lys Ay Ser Val Hs H's Pro Ser Thr Ile
Thr Au A@n Thr Thr 6/58 1 5 10 15 Leu Tyr Val Asn
Ala 20 <210> 22 <211> 21 <212> PRT <213> Haenophil us
i nfl uenzae <400> 22 Lys Lys Gy Ser Val H's H's Pro
Ser Thr Ile Thr Qu An Thr Thr 1 5 10 15 Leu Tyr

Val

An Ala 20 <210> 23 <211> 214/5&212> PRT <213>

Haenophi | us influenzae <400> 23 Lys Lys Gy Ser Val
Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Thr 1 5 10 15
Leu Iy, G4y Asn Ala 20 <210> 24 <211> 21 <212> PRT
<213>Haerpphi | us i nfluenzae <400> 24 Lys Lys Ay Ser

Val

He-Hm=mPro Ser Thr Ile Thr Au A@n Thr Thr 1 5

10 15213keuHakpppi@lns AnflAgzea0 <210> 25 <211> 21

<400> 13

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Ser Val Ser Tyr

20
<210> 14
<211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 14

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 i0 15

L.eu Ser Val Ser Met

20
<210> 15
<211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 15

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Ser Val Thr Tyr

20
<210> 16
«211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 16

Tyr Ala Cys Lys His Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Ser Val Thr Met

20
<210> 17
<2il> 21
<212> PRT

<213> Haemophilus influenzae



<212> PRT <213> Haenophilus influenzae <400> 25 Lys
Ser Ay Ser Val Hs H's Pro Ser Thr Ile Thr Au Gn
Thr Ser 1 5 10 15 Leu Tyr Val Asn Ala 20 7/58 <210>
26 <211> 21 <212> PRT <213> Haenophilus influenzae
<400> 26 Lys Ser Gy Ser Val Hs Hs Pro Ser Thr Ile
Thr Qu Gn Thr Ser 1 5 10 15 Leu Tyr Val dn Ala 20
<210> 27 <211> 21 <212> PRT <213%/$8enophi |l us

i nfl uenzae <400> 27 Lys Ser Gy Ser Val His Hs Pro
Ser Thr Ile Thr Qu An Thr Ser 1 5 10 15 Leu Tyr
Gn Asn Ala 20 <210> 28 <211> 21 <212> PRT <213>
Haenmopiviobusii nf | uenzae <400> 28 Lys Ser @y Ser Val
Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Ser 1 5 10 15
Leu T?’)fs Grm Q@ nSAl ga?z@{iﬂ@ﬁo?r@@etzi??lm ThzzmzﬂPR’fgr Ser

Leu Tyr Val Asn Ala
20

<210> 18
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 18

Lys Lys Gly Ser Val His Hia Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 15

Leu.Tyr Val Gln Ala

20
<210> 19
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 19

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 15

Leu Tyr Gln Asn Ala

20
<210> 20
<21l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 20

Lys Lys Gly Ser val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser

1 5 10 15
Leu Tyr Gln Gln Ala
20
<210> 21
<211> 21
«212> PRT

<213> Haemophilug influenzae

<400> 21

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Thr



<213> Haenophi |l us influenzae <400> 29 Lys Ser Ay Ser
Val Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Thr 1 5
10 15 Leu Tyr Val Asn Ala 20 <210> 30 <211> 21
<212> PRT 8/58 <213> Haenophilus influenzae <400> 30
Lys Ser Gy Ser Val H's Hs Pro Ser Thr Ile Thr Gu
A@n Thr Thr 1 5 10 15 Leu Tyr Val @dn Ala 20 <210>
31 <211> 21 <212> PRT <213> Ha#s®phi |l us i nfl uenzae
<400> 31 Lys Ser Gy Ser Val Hs Hs Pro Ser Thr Ile
Thr Au A@n Thr Thr 1 5 10 15 Leu Tyr G n Asn Ala 20
<210> 32 <211> 21 <212> PRT <213> Haenophilus 1s

i nfluenzae <400> 32 Lys Ser Ay Ser Val Hs Hs Pro
SereuwlhyrIdae Tdw aGhu G n Thr Thr 1 5 10 is Leu Tyr
Gn dn Ala 20 <210> 33 <211> 21 <212> PRT <213>
Haenophi ézus i nfl uenzae

<210
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 22

Lys Lys Gly Ser Val His His Pro S8er Thr Ile Thr Glu Gln Thr Thr

1 5 10 15
Leu Tyr Val Gln Ala
20
<210> 23
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 23

Lys Lys @Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Thr

1 5 10 15
Leu Tyr Gln Asn Ala
20
<210> 24
<21l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 24

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Thr
1 5 10 15

Leu Tyr Gln Gln Ala

20
<210> 25
<21l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 25

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 15 .

Leu Tyr val Asn Ala
20



<400> 33 Asp Val Leu Phe Ser Val Gu Ser Pro Asn Asn
Lys Asn Lys Asp Pro 1 5 10 15 1Ile Asp Thr Cys Asp 20
<210> 34 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae <400> 34 9/58 Asp Val Leu Phe Ser VvVal Qu
Ser Pro Asn Asn Lys Asn Lys Asp Ser 1 510 15 Ile
Asp Thr Cys Asp 20 <210> 35 <211> 21 <212> PRT <213>
Haermophi |l us i nfluenzae <400> 35 As¥® Val Leu Phe Ser
Val Qu Ser Pro Asn Asn Lys Asn Lys Gu Pro 1 5 10 15
Ile Asp Thr Cys Asp 20 <210> 36 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 36 Asp Val Leu Phe
Ser \&iod weSer Pro Asn Asn Lys Asn Lys Gu Ser 15
10 15<21fpbe 2Asp Thr Cys Asp 20 <210> 37 <211> 21
<212>PRT FXT3> Haenophil us influenzae <400> 37

<213> Haemophilus influenzae

<400> 26

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 1S5

Leu Tyr Val Gln Ala

20
<210> 27
<211l 21
<2125 PRT

<213> Haemophilus influenzae

<400> 27

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 15

Leu Tyr Gln Asn Ala
20

<210> 28
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 28

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser

1 5 10 15
Leu Tyr Gln Glin Ala

: 20

<210> 29

<211 21

<«212> PRT

<213> Haemophilus influenzae

<400> 29

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gin Thr Thr

1 5 10 15
Leu Tyr Val Asn Ala
20
<210> 30
<211> 21

«212> PRT



Asp Val Leu Phe Ser Val Qu Ser Val Asn Asn Lys Asn
Lys Asp Pro 1 5 10 15 Ile Asp Thr Cys Asp 20 <210>
. 3B <211> 21 <212> PRT <213> Haenophilus influenzae
<400> 38 Asp Val Leu Phe Ser Val Gu Ser Val Asn Asn
Lye Asn Lys Asp Ser 1 5 10 15 Ile Asp Thr Cys Asp
10/58 20 <210> 39 <211> 21 <212> PRT <213>
Haermophi | us influenzae <400> 39 A5% Val Leu Phe Ser
Val GQu Ser Val Asn Asn Lys Asn Lys Qu Pro 1 5 10 15
Ile Asp Thr Cys Asp 20 <210> 40 <211> 21 <212> PRT
<213>2daenpphindgis 1infindeenaee <400> 40 Asp Val Leu Phe
Ser Val du Ser Val Asn Asn Lys Asn Lys Gu Ser 15

. 10 . 1800t| @0Asp Thr Cys Asp 20 <210> 41 <211> 21

<212> PRT <213> Haenophil us influenzae_ . <400> 41
val U ?’Ff'eG§§rse\7aEa31_)9§S§E1’s =3 Sﬂgpﬁﬁdﬁsﬁlﬁ_égrfslﬁ i@:?gr Thr
Asp =

Leu Tyr Val Gln Ala

20

<210> 31

<211> 21

<212> PRT

<213> Haemophilus influenzae
<400> 31

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Thr
1 5 10 15

Leu Tyr Gln Asn Ala

20
<210> 32
<211l>» 21
<212> PRT

<213> Haemophilus influenzae

<400> 32

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Thr
1 5 10 15

Leu Tyr Gln Gln Ala

20
<210> 33
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 33

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

1 5 10 15
Ile Asp Thr Cys Asp
20
<210> 34
<21l1l> 21

<212> PRT
<213> Haemophilus influenzae

<400> 34



1510 15 |Ile Asp Thr Cys Asp 20 <210> 42 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 42 Asp
Val Leu Phe Ser Val Lys Ser Pro Asn Asn Lys Asn Lys
Asp Ser 1 510 15 Ile Asp Thr Cys Asp 20 <210> 43
<211> 21 11/58 <212> PRT <213> Haenophilus influenzae
<400> 43 Asp Val Leu Phe Ser Val Lys Ser Pro Asn Asn
Lys Asn Lys Gu Pro 1 5 10 15 |1968Asp Thr Cys Asp 20
<210> 44 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae <400> 44 Asp Val Leu Phe Ser Val Lys Ser
Pro Asp #sh LbYSphASSed w81 @1u &ef prd Aenliknlbys [Ase AspAsp Ser
Thr Qys Asp 20 <240> 45 <211> 21 212> PRT <213> 15
Haenophi | us influenzae <400> 45 Asp Val Leu Phe Ser
Val Lije Sev TVal %Ashsmsn Lys Asn Lys Asp Pro 1 5 10 15

<210> 3%
<211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 35

Asp Val Leu Phe Ser Val Glu Ser Pro Asn Asn Lys Asn Lys Glu Pro
1 5 _ 10 15

Ile Asp Thr Cys Asp

20
<210> 36
<211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 36

Asp Val Leu Phe Ser Val Glu Ser Pro Asn Asn Lys Asn Lys Glu Ser
1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 37
<211 21
<21Z»> PRT

<213> Haemophilus influenzae
<400> 37

Bsp Val Leu Phe Ser Val Glu Ser Val Asn Asn Lys Asn Lys Asp Pro
1 5 10 15

Ile Asp Thr Cys Asp

20
«210> 38
<211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 38

Asp Val Leu Phe Ser Val Glu Ser Val Asn Asn Lys Asn Lys Asp Ser
1 5 10 15

Ile Asp Thr Cys Asp



Ile Asp Thr Cys Asp 20 <210> 46 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 46 Asp Val Leu Phe
Ser Val Lys Ser Val Asn Asn Lys Asn Lys Asp Ser 1 5
10015 Ile Asp Thr Cys Asp 20 <210> 47 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 47 12/58
Asp Val Leu Phe Ser Val Lys Ser Val Asn Asn Lys Asn
Lys Qu Pro 15 10 15 1Ile Asp Téws8Cys Asp 20 <210>
48 <211> 21 <212> PRT <213> Haenophilus influenzae
<400> 48 Asp Val Leu Phe Ser Val Lys Ser Val Asn Asn
Lys Asn Lys Gap Ser 1 5 10 15 1Ile Asp Thr Cys Asp 20
<210> 49 <211> 21 <212> PRT <213> Haenophil us

i nf | eAd@zae39 <400> 49 Tyr Val Ser Val Ser Thr Ser Arg
Ile M1d>Setr Arg Pro Lys Val Arg 151015 dy dn

Ser @%’Arfg'f
<2Y3> emophilus influenzae

<400> 39

Asp Val Leu Phe Ser Val Glu Ser Val Asn Asn Lys Asn Lys Glu Pro
1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 40
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 40

Asp Val Leu Phe Ser Val Glu Ser Val Asn Aen Lys Asn Lys Glu Ser

1 5 10 .15
Ile Asp Thr Cys Asp
20
<210> 41
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 41

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

1 5 10 15
Ile Asp Thr Cys Asp
20
<210> 42
«211> 21
<212 PRT

<213> Haemophilus influenzae

<400> 42

Asp Val Leu Phe Ser Val Lys Ser Pro Asn Asn Lys Asn Lys Asp Ser
1 5 10 15

Ile Asp Thr Cys Asp
20

<210> 43
<211i> 21



20 <210> 50 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 50 Tyr Val Ser Val Ser Thr Ser Arg
Ile Ala Ser Arg Pro Trp Val Arg 15 10 15 dy dn
Ser Ay Arg 20 <210> 51 <211> 21 <212> PRT <213>
Haenophi | us influenzae <400> 51 Tyr Val Ser Val Ser
Thr Ser Arg Ile Gy Ser Arg Pro Lys vVal Arg 1 5 10 15
13/58 dy Gn Ser Ay Arg 20 <2u@38 52 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 52 Tyr
Val Ser Val Ser Thr Ser Arg Ile Gy Ser Arg Pro Trp
Val Arg2>1per10 15 dy An Ser Gy Arg 20 <210> 53
<211x221> H2dphPRiEs <RiBrenkenophi | us i nfl uenzae

<400> 53 Tyr Val Ser Val Ser Ser Ser Arg Ile Ala Ser
Arg Pr8%tyd3val Arg 1 510 15 dy G@n Ser Ay Arg 20

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

1 5 10 15
Ile Asp Thr Cys Asp
20
<210> 44
<211> 21

<212> PRT
<213> Haemophilus influenzae

<400> 44

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

1. 5 10 15
Ile asp Thr Cys Asp
20
<210> 45
<211l> 21
«212> PRT

<213> Haemophilus influenzae

<400> 45

Asp Val Leu Phe Ser Val Lys Ser Val Asn Asn Lys Asn Lys Asp Pro
1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 4e¢
<211> 21 -

'~ «212> PRT

<213> Haemophilus influenzae

<400> 46

Asp Val Leu Phe Ser Val Lys Ser Val Asn Asn Lys Asn Lys Asp Ser
1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 47
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 47



<210> 54 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 54 Tyr Val Ser Val Ser Ser Ser Arg
Ile Ala Ser Arg Pro Trp vVal Arg 15 10 15 dy dn
Ser Ay Arg 20 <210> 55 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 55 Tyr. Val Ser Val Ser
Ser Ser Arg Ile Ay Ser Arg Pro Lys Val Arg 1 5 10 15
Ay dn Ser Ay Arg 20 <210> 56 1248 <211> 21 <212>
PRT <213> Haenophilus influenzae <400> 56 Tyr Val Ser
Val -Ser Ser Ser Arg Ile Ay Ser Arg Pro Trp Val Arg 1
510 15 Gy d@n Ser dy Arg 20 <210> 57 <211> 21
<2122sPRAEL <XIG BhéFemoyrli Lys Senf ValeAgmeéien I4B02s15Lydydlu Pro
Val Fthr Val Ser ThHr Ser Arg Ile Ald°Ser Arg Pro Lysl5s
Val '?‘5.9 M% ,?hrl' 15 PGly Gn Ser Ay Arg 20 <210> 58

vs As
20
<210> 48
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 48

Asp Val Leu Phe Ser Val Lys Ser Val Asn Asn Lys Asn Lys Glu Ser
1 5 10 15

Ile .Asp Thr Cys Asp
20

<210> 49
<211l> 21

<212> PRT
<213> Haemophilus influenzae

<400> 49

Tyr Val Ser Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 50
<21l> 21
<212 PRT

<213> Haemophilus influenzae

<400> 50

Tyr Val Ser Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Trp Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 51
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 51

Tyr Val Ser Val Ser Thr Ser Arg Ile Gly Ser Arg Pro Lys Val Arg
1 5 10 15



<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 58 Tyr Val Thr Val Ser Thr Ser Arg Ile Ala Ser
Arg Pro Trp Val Arg 15 10 15 Gy d@n Ser Ay Arg 20
<210> 59 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 59 Tyr Val Thr Val Ser Thr Ser Arg
Ile Ay Ser Arg Pro Lys Val Arg 15 10 15 dy dn
Ser Ay Arg 20 <210> 60 <211> 213/58212> PRT ¢213>
Haenophi | us infl uenzae 15/58 <400> 60 Tyr Val Thr Val
Ser Thr Ser Arg Ile Ay Ser Arg Pro Trp Val Arg 1 5
10 11y @iy @meBenar@dy Arg 20 <210> 61 <211> 21
<212> PRT <21320Haenophilus influenzae <400> 61 Tyr
Val Thr Val Ser Ser Ser Arg lle Ala Ser Arg Pro Lys

Val AgEo> 155 10 15 Gy Gn Ser Gy Arg 20 <210> 62
<211s2%%> 21
«<212> PRT

- <213> Haemophilus influenzae

<400> 52

Tyr Val Ser Val Ser Thr Ser Arg Ile Gly Ser Arg Pro Trp Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 53
<21l1> 21
<212> PRT

<213> Haemophilus influenzae

<400> 53

Tyr Val Ser Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gin Ser Gly Arg

20
«210> 54
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400 54,

Tyr Val Ser Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Trp Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 55
<211> 21
<«212> PRT

<213> Haemophilus influenzae

<400> 655

. Tyr Val Ser Val Ser Ser Ser Arg Ile Gly Ser Arg Pro Lys Val Arg
1 5 10 ' 15

Gly Gln Ser Gly Arg
20

<210> 56



<212> PRT <213> Haenophilus influenzae <400> 62 Tyr
Val Thr Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Trp
Val Arg 151015 dy @n Ser Ay Arg 20 <210> 63
<211> 21 <212> PRT <213> Haenophilus influenzae

<400> 63 Tyr Val Thr Val Ser Ser Ser Arg Ile Ay Ser
Arg Pro Lys val Arg 15 10 15 dy dn Ser Ay Arg 20
<210> 64 <211> 21 <212> PRT <213z/skaenophi | us

i nfl uenzae <400> 64 Tyr Val Thr Val Ser Ser Ser Arg
Ile Ay Ser Arg Pro Trp Val Arg 1 5 10 15 16/58 Gy
dn §ﬁ%>C1ylﬁwg 20 <210> 65 <211> 21 <212> PRT <213>
Haenmpphi,| usgd nfluenzae <400> 65 Tyr Ala Cys Lys Arg
Ay G¥sLysenefnidae dAiuSesaeSer Tyr Pro Val 1 5 10 15

Leu Lys Val Ser Tyr 20 <210> 66 <211> 21 <212> PRT
<400> 56

Tyr Val Ser Val Ser Ser Ser Arg Ile Gly Ser Arg Pro Trp Val Arg
1 5 io 15

Gly @Gln Ser Gly Arg

20
<210> 57
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 57

Tyr Val Thr Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
«210> 58
«<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 58

Tyr Val Thr Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Trp Val Arg
1 ' 5 10 15

Gly Gln Ser Gly Arg

20
<210> 69
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 59

Tyr Val Thr Val Ser Thr Ser Arg Ile Gly Ser Arg Pro Lys Val Bxg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 60
<211> 21

<212> PRT
<213> Haemophilus influenzae



<213> Haenophi |l us influenzae <400> 66 Tyr Ala Cys Lys
Arg Ay Gy Lys Ser Ser Ay Ser Ser Tyr Pro Val 1 5
.10 15 Leu Lys Val Thr Tyr 20 <210> 67 <211> 21

<212> PRT <213> Haenophilus influenzae <400> 67 Tyr
Ala Cys Lys Arg Ay Ay Lys Ser Ser Ay Ser Ser Tyr
Pro Val 15 10 15 Leu Lys Arg Ser Tyr 20 <210> 68
<211> 21 <212> PRT <213> Haenophi¥/48& i nfl uenzae

<400> 68 Tyr Ala Cys Lys Arg Ay Gy Lys Ser Ser Ay
Ser Ser Tyr Pro Val 1 5 10 15 Leu Lys Arg Thr Tyr 20
17/ 58 ,,521Q3 69 <211> 21 <2.12> PRT <213> Haenophi | us
influenzae <400> 69 Tyr Ala Cys Lys Arg Gy Ay Lys
Ser Ssk @iy ThevadeserTyhr Peo Mal 114 By 13l brg [Pea Ser Val Arg
Val Ser Tyr 20 <240> 70 <211> 21 1@212> PRT <213> 15

Haenophi | us i nfl uenzae
Gly Gln Ser Gly Arg

20
<210> 61
<211> 21
<212> PRT

«213> Haemophilus influenzae

<400> 61

Tyr val Thr Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 62
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<4Q0> B2

Tyr Val Thr Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Trp Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 63
<21l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 63

Tyr Val Thr val Ser Ser Ser Arg Ile Gly Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 64
<211l 21
<212> PRT'

<213> Haemophilus influenzae

<400> 64

Tyr Val Thr Val Ser Ser Ser Arg Ile Gly Ser Arg Pro Trp Val Arg
1 5 10 15



<400> 70 Tyr Ala Cys Lys Arg Ay Gy Lys Ser Ser Ay
Ser Ser Tyr Pro Val 1 5 10 15 Leu Ser Val Thr Tyr 20
<210> 71 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae <400> 71 Tyr Ala Cys Lys. Arg Ay dvy Lys
Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15 Leu Ser
Arg Ser Tyr 20 <210> 72 <211> 21 <212> PRT <213>
Haermophi | us i nfl uenzae <400> 72 f¢psgAla Cys Lys Arg
Gy Gy Lys Ser Ser Gy Ser Ser Tyr Pro vVal 1 5 10 15
Leu Ser Arg Thr Tyr 20 <210> 73 <211> 21 <212> PRT
<213> Haenophilus influenzae 18/58 <400> 73 Tyr Ala
Cys s Il & a1 ¥rdys Ser Ser Ay Ser Ser Tyr Pro
Val 1 5 10 15 2cLeu Lys Val Ser Tyr 20 <210> 74 <211>
21 <212> PRT <213> Haenophilus influenzae <400> 74

<210 65
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> &5

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Lys Val Ser Tyr

20
<210> 66
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 66

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
Leu Lys Val Thr Tyr
20
<210> €7
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 67

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 io0 i5

Leu Lys Arg Ser Tyr

20
<210> 68
<211l 21
<212> PRT

«213> Haemophilus influenzae

<400> 68

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Lys Arg Thr Tyr
20



Tyr Ala Cys Lys Tyr Ay Ay Lys Ser Ser Gy Ser Ser
Tyr Pro Val 1 5 10 15 Leu Lys Val Thr Tyr 20 <210>
75 <211> 21 <212> PRT <213> Haenophilus influenzae
<400> 75 Tyr Ala Cys Lys Tyr Ay Gy Lys Ser Ser Ay
Ser Ser Tyr Pro Val 1 5 10 15 Leu Lys Arg Ser Tyr 20
<210> 76 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae <400> 76 Tyr Ala Cys ipzysg Tyr Ay Ay Lys
Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15 Leu Lys
Arg Thr Tyr 20 <210> 77 <211> 21 <212> PRT <213>

- HaengphiJ ugqi nfl uenzae <400> 77 Tyr Ala Cys Lys Tyr
Ay @&yilysiSer Ser Gy Ser Ser Tyr Pro Val 19/58 1 5
10 1%21teupSer Val Ser Tyr 20 <210> 78 <211> 21
<212>2PRT #2dephHaenoptideusad nf | uenzae <400> 78 Tyr

Ala Cys Lys Tyr Ay Gy Lys Ser Ser Ay Ser Ser Tyr
Pro \4po> 69

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Vval
1 . 5 i0 15

Leu Ser Val Ser Tyr
20

<210> 70
<211l> 21

<212> PRT
<213> Haemophilues influenzae

<4Q00> 70

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
Leu Ser Val Thr Tyr
20
<210> 71
<211> 21
<212»> PRT

<213> Haemophilus influenzae

<400> 71

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
Leu Ser Arg Ser Tyr
20
<210> 72
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 72

Tyr Ala Cys Lys Arg Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
Leu Ser Arg Thr Tyr
20
<210> 73
<211> 21
<212> PRT

<213> Haemophilug influenzae



1510 15 Leu Ser Val Thr Tyr 20 <210> 79 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 79 Tyr
Ala Cys Lys Tyr Ay Ay Lys Ser Ser Ay Ser Ser Tyr
Pro Val - 1 5 10 15 Leu Ser Arg Ser Tyr 20 <210> 80
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae

<400> 80 Tyr Ala Cys Lys Tyr Ay Gy Lys Ser Ser Ay
Ser Ser Tyr Pro Val 1 5 10 15 LegugSer Arg Thr Tyr 20
<210> 81 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 81 Lys Lys Gy Ser Val H's H's Pro
Ser Thr Ile Thr Qu An Thr Ser 1 5 10 15 Leu Tyr
Val Aspp-Ala 20 20/ 58 <210> 82 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 82 Lys Lys Gy Ser
Val #is ath SyBr oysSeyr Thy ¢lveLifhrsed sexGeny Beer ST TvA pPho val

10 15 5 10 15
Leu Lys Val Ser Tyr
20
<210> 74
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 74

Tyr Ala Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Lys Val Thr Tyr
20

«<210> 75
<211 21
<212> PRT

<213> Haemophilus influenzae

<4Q0> 75

Tyr Ala Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 5 10 15

Leu Lys Arg Ser Tyr

20
<210> 76
<211l 21
<212> PRT

<213> Haemophilus influenzae

<400> 76

Tyr Ala Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
L.eu Lys Arg Thr Tyr

o 20

<210> 77

<211> 21

<212> DPRT

<213> Haemophilus influenzae

<400> 77

Tyr Ala Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val



Leu Tyr Val A n Ala 20 <210> 83 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 83 Lys Lys Ay Ser
Val Hs Hs Pro Ser Thr Ile Thr Qu d@@n Thr Ser 1 5
10 15 Leu Tyr @ n Asn Ala 20 <210> 84 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 84 Lys
Lys Ay Ser Val Hs His Pro Ser Thr Ile Thr Gu Gn
Thr Ser 1 5 10 15 Leu Tyr dn QGosgAl a 20 <210> 85
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 85 Lys Lys Ay Ser Val Hs H's Pro Ser Thr Ile
Thr @u A@n Thr Lys 1 5 10 15 LeyoTyr Val Asn Al a0
<210> 86 <211> 21 <212> PRT 21/58 <213> Haenophil us
i nfl venzee va0@2r8fGrlLys Lys Ay Ser Val Hs Hs Pro
Ser Thr Ile Theo@u @n Thr Lys 1 5 10 15 Leu Tyr

Val dn A a
<210> 78

<211> 21
<212> PRT
«213> Haemophilus influenzae

<400> 78

Tyr Rla Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val
1 S 10 15

Leu Ser Val Thr Tyr

20
210> 79
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 79

Tyr Ala Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
Leu Ser Arg Ser Tyr
20
<210> 80
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 80

Tyr Ala Cys Lys Tyr Gly Gly Lys Ser Ser Gly Ser Ser Tyr Pro Val

1 5 10 15
Leu Ser Arg Thr Tyr
20
<210> 81
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 81

Lys Lys Gly Ser Val His His Pro Ser Thr Tle Thr Glu Gln Thr Ser
1 5 10 15

Leu Tyr val Asn Ala
20



20 <210> 87 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 87 Lys Lys Ay Ser Val H's Hs Pro
Ser Thr Ile Thr AQu @n Thr Lys 1 5 10 is Leu Tyr

A@n Asn Ala 20 <210> 88 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 88 Lys Lys Gy Ser Val
Hs Hs Pro Ser Thr Ile Thr Au @n Thr Lys 1 5 10 15
Leu Tyr An A n Ala 20 <210> 89 223> 21 <212> PRT
<213> Haenophi | us influenzae <400> 89 Lys Ser Ay Ser
Val Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Ser 1 5
10 15 Leu Tyr Val Asn Ala 20 <210> 90 <211> 21
<212>2PRI €213> Haenophilus influenzae <400> 90 22/58
Lys Setl(d ¢iSer Val His Hs Pro Ser Thr Ile Thr Gu

A n TFRE2SePRT1 5 10 15 Leu Tyr Val A n Ala 20

<213> Haemophilus influenzae

<400> 82

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 15

Leu Tyr Val Gln Ala

20
«<210> 83
«211> 21
«212> PRT

<213> Haemophilus influenzae

<400> B3

Lys Lys Gly Ser Val His Hig Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 s 10 15

Leu Tyr Gln Asn Ala
20

«210> B84
<211> 21

<212> PRT
<213> Haemophilus influenzae

<400> B84

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser

1 5 10 15
Leu Tyr Gln Gin Ala
20
<210> 85
<211ls> 21
<212> PRT

<213> Haemophilus influenzae

<400> 85

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys

1 5 10 15
Leu Tyr Val Asn Ala
20
«<210> 86
«<211l> 21

«212> PRT



<210> 91 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 91 Lys Ser Gy Ser Val H's Hs Pro
Ser Thr Ile Thr AQu @n Thr Ser 1 5 10 15 Leu Tyr
A@n Asn Ala 20 <210> 92 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 92 Lys Ser Gy Ser Val
Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Ser 1 5 10 15
Leu Tyr Gn AG@n Ala 20 <210> 932841> 21 <212> PRT
<213> Haenophilus influenzae <400> 93 Lys Ser Ay Ser
Val Hs Hs Pro Ser Thr Ile Thr Gu @n Thr Lys 1 5
10 13isleualydpnYahs ASR1 3220 <210> 94 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 94 Lys
Ser @oyg-Sexs Val - His His Pro Ser Thr Ile Thr GQu Gn

Thr Lys 1 5 10 i5 Leu Tyr Val G@n Ala 23/58 20
<210b¥s9bys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys
1 5 10 15

Leu Tyr Val Gln Ala

20
<210> 87
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 87

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys

1 5 10 15
Leu Tyr Gln Asn Ala

. 20

<210> 88

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> B8

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys
1 5 10 15

Leu Tyr Gln Gln Ala
20

<210> 89
<211> 21

<212> PRT
<213> Haemophilug influenzae

<400> 89

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser

1 5 10 15
Leu Tyr Vval Asn Ala
20
<210> 90
<211> 21

<212> PRT
<213> Haemophilus influenzae

<400> 20



<211> 21 <212> PRT <213> Haenophil us i nfl uenzae

<400> 95 Lys Ser Ay Ser Val Hs Hs Pro Ser Thr Ile
Thr Au @n Thr Lys 1 5 10 15 Leu Tyr @n Asn Ala 20
<210> 96 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 96 Lys Ser Gy Ser Val H's H's Pro
Ser Thr Ile Thr Qu An Thr Lys 1 5 10 15 Leu Tyr
AGn dn Ala 20 <210> 97 <211> 2122/8212> PRT <213>
Haenophi | us influenzae <400> 97 Asp Val Leu Phe Ser
Val Qu Ser Pro Asn Asn Lys Asn Lys Asp Pro 1 5 10 15
Il e Agp Sdr cGy SeAsmn120is w220Pr98e <242 11231Th1<R1R%1BRIhr Ser
<2133 Haenophi | us 3 nfl uenzae <4002098 Asp Val Leu Phe
Ser Val Qu Ser Pro Asn Asn Lys Asn Lys Asp Gu 1 5
10 159 T¥ Asb gw;ﬁrmeys Asp 20 <210> 99 <211> 21 24/58

<210> 91
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 91

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 ' 10 15

Leu Tyr Gln Asn Ala

20
<210> 92
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 92

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser
1 5 10 15

Leu Tyr Gln Gln Ala

20
<210> 93
<211> 21
%212> PRT

<213> Haemophilus influenzae

<400> 93

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys

1 5 10 15
Leu Tyr Val Asn Ala
20
<210> 94
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 94

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys
1 5 io 15

Leu Tyr Val Gln Ala



<212> PRT <213> Haenophilus influenzae <400> 99 Asp
Val Leu Phe Ser Val GQu Ser Pro Asn Asn Lys Asn Lys
GQu Pro 1510 15 1Ile Asp Thr Cys Asp 20 <210> 100
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400>. 100 Asp Val Leu Phe Ser Val GQu Ser Pro Asn Asn
Lys Asn Lys Qu Qu .15 10 15 1Ile Asp Thr Cys Asp 20
<210> 101 <211> 21 <212> PRT <2bp3xgHaenophil us

i nfl uenzae <400> 101 Asp Val Leu Phe Ser Vval du Ser
Asn Asn Asn Lys Asn Lys Asp Pro 1 5 10 15 1Ile Asp
Thr Cys Asp 2053<210> 102 <211> 21 <212> PRT <213>
Haermophi l us i nfl uenzae <400> 102 Asp Val Leu Phe Ser
Val &kw:Seps Asn Asn Asn Lys Asn Lys Asp Gu 1 5 10 15
Ile A8PL>The1Cys Asp 20 <210> 103 <211> 21 <212> PRT
<213s2HxenBPhi | us i nfl uenzae

<213> Haemophilus influenzae

<400> 95

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys
1 5 10 -15

Leu Tyr Gln Asn Ala
20

«<210> 96

<211l> 21

«212> PRT

<213> Haemophilus influenzae

<400> 96

Lys Ser Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Lys

1 5 10 15
Leu Tyr Gln Gln Ala
20
<210> 97
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 97

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

1 5 10 15
Ile Asp Thr Cys Asp
20
<210> 98
<211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 98

Asp Val Leu Phe Ser val Glu Ser Pro Asn Asn Lys Asn Lys Asp Glu

1 5 10 15

Ile Asp Thr Cys Asp
20

«210> 99
<211s> 21



<400> 103 25/58 Asp Val Leu Phe Ser Val du Ser Asn
Asn Asn Lys Asn Lys GQu Pro 1 5 10 15 1Ile Asp Thr
Cys Asp 20 <210> 104 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 104 Asp Val. Leu Phe Ser
Val GQu Ser Asn Asn Asn Lys Asn Lys Qu Ju 1 5 10 15
Ile Asp Thr Cys Asp 20 <210> 105 <211> 21 <212> PRT
<213> Haenophi lus influenzae <40x8105 Asp Val Leu
Phe Ser Val Pro Ser Pro Asn Asn Lys Asn Lys Asp Pro 1
510 15 I1le Asp Thr Cys Asp 20 <210> 106 <211> 21
<212>1BRT 213> Haenophil us i nfluenzae <400> 106 Asp
Val tad:PheehefhiVas iREQuSRLePro Asn Asn Lys Asn Lys
Asp Au 1510 15 1Ile Asp Thr Cys Asp 20 <210> 107
<211%402% 212> PRT <213> Haenophil us i nfl uenzae

<400> 107
: Asp Val Leu Phe Ser Val CGlu Ser Pro Asn Asn Lys Asn Lys Glu Pro
1 5 10 15

"Ile Asp Thr Cys Asp

20
<210> 100
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400>. 100

Asp Val Leu Phe Ser Val Glu Ser Pro Asn Asn Lys Asn Lys Glu Glu
1 5 , 10 15

Ile Agp Thr Cys Asp

20
<210> 101
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 101

Asp Val Leu Phe Ser Val Glu Ser Asn Asn Asn Lys Asn Lys Asp Pxro

1 - 5 10 15
Ile Asp Thr Cys Asp
20
<210> 102
«211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 102

Asp Val Leu Phe Ser Val CGlu Ser Asn Asn Asn Lys Asn Lys Asp Glu

1 s 10 15
Ile Asp Thr Cys Asp
20
<210> 103
«211s 21
<212> PRT

<213> Haemophilus influenzae

<400> 103



Asp Val Leu Phe Ser Val Pro Ser Pro Asn Asn Lys Asn
Lys Au Pro 1 5 10 15 26/58 1Ile Asp Thr Cys Asp 20
<210> 108 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae <400> 108 Asp Val Leu Phe Ser Val Pro Ser
Pro Asn Asn Lys Asn Lys Qu Qu 15 10 15 Ile Asp
Thr Cys Asp 20 <210> 109 <211> 21 <212> PRT <213>
Haermophi l us i nfl uenzae <400> 109258 Val Leu Phe Ser
Val Pro Ser Asn Asn Asn Lys Asn Lys Asp Pro 1 5 10 15
Ile Asp Thr Cys Asp 20 <210> 110 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 110 Asp Val Leu
Phe Segp Yl LB ®hdeterAsal A ASNALY RsAEnL Ygs AsP 1@=UGLUl Pro
51015 Ile Asp Thr Cys Asp 20 <280> 111 <211> 2115
<212> PRT <213> Haenophilus influenzae <400> 111 Asp
val Leea %Tgér%VaIPBPPro Ser Asn Asn Asn Lys Asn Lys
Gu Pro

<210> 104
<211 21
<212> PRT

<213> Haemophilus influenzae
<400> 104

Asp Val Leu Phe Ser Val Glu Ser Asn Asn Asn Lys Asn Lys Glu Glu
1 5 10 15

Ile Asp Thr Cys Asp

20
«<210> 105
<211l> 21
«<212> PRT

<213> Haemophilus influenzae
<400> 105

Asp Val Leu Phe Ser Val Pro Ser Pro Asn Asn Lys ARen Lys Asp Pro
1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 106
<211> 21
<212 PRT

<213> Haemophilus influenzae
<400> 106

Asp Val Leu Phe Ser Val Pro Ser Pro Asn Asn Lys Asn Lys Asp Glu
1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 107
<211> 21
7 <212» PRT

<213> Haemophilus influenzae

<400> 107

Asp Val Leu Phe Ser Val Pro Ser Pro Asn Asn Lys Asn Lys Glu Pro
1 5 10 15



1510 15 Ile Asp Thr Cys Asp 20 <210> 112 27/58
<211> 21 <212> PRT <213> Haenophilus influenzae <400>
112 Asp Val Leu Phe Ser Val Pro Ser Asn Wh Asn Lys Asn
LyssAu Gu 15 10 15 1Ile Asp Thr Cys Asp 20 <210>
113 <211> 21 <212> PRT <213> Haenophilus influenzae
<400> 113 Tyr Val Ser Val Ser Thr Ser Arg Ile Ala Ser
Arg Pro Lys Val Arg 1 5 10 15 Qgsgdn Ser Ay Arg 20
<210> 114 <211> 21 <212> PRT <213> Haenophi | us

i nfl uenzae <400> 114 Tyr Val Ser Val Ser Thr SeaArg
Ile ro.Trp Val Arg 15 10 15 Qdy n
Ser gh)a/ %%T%%ggz%& 115 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 115 Tyr Val Ser Val Ser

Thr SenoArgodle Gy Ser Arg Pro Lys val Arg 1 5 10 15
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 108

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

1 5 10 15

Ile Asp Thr Cys Asp

20
<210> 109
<21l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 1089

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

1 5 10 i5
Ile Asp Thr Cys Asp
20
<210> 110
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 110

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

1 5 10 15
Ile Asp Thr Cys Asp
20
. <210> 111
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 2111

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

1 5 10 15

Iie Asp Thr Cys Asp
' 20

<210> 112



Gy An Ser Gy Arg 20 <210> 116 <211> 21 <212> PRT
<213> Haenophilus influenzae 28/58 <400> 116 Tyr Val
Ser Val Ser Thr Ser Arg Ile Ay Ser Arg Pro Trp Val
Arg 151015 Gdy G@n Ser Ay Arg 20 <210> 117
<211> 21 <212> PAT <213> Haenophil us i nfl uenzae
<400> 117 Tyr Val Ser Val Ser Ser Ser Arg lle Al a Ser
Arg Pro Lys Val Arg 1 5 10 15 @84 n Ser Ay Arg 20
<210> 118 <211> 21 <212> PRT <213> Haenophi | us

i nfl uenzae <400> 118 Tyr Val 5er Val Ser Ser Ser Arg
Ile Abew.Seg1 Arg Pro Trp Val Arg 1 5 10 15 dy dn
Ser Gy2-Argr?0 <210> 119 <211> 21 <212> PRT <213>
Haeneptds uBadmobhilenz befluedHBR> 119 Tyr Val Ser Val Ser

Ser Ser Arg Ile Ay Ser Arg Pro Lys Val Arg 1510 15
Ay G¥>Setldy Arg

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

1 5 10 15
Ile Asp Thr Cys Asp
20
<210> 113
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 113

Tyr Val Ser Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
«210> 114
<211l> 21
«212>= PRT

<213> Haemophilus influenzae

<400> 114

Tyr Val Ser Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Trp Val Arg
1 : 1) 10 . 18

Gly Gln Ser Gly Arg

20
<210> 115
<211 21
212> PRT

«213> Haemophilus influenzae

<400= 115

Tyr Val Ser vVal Ser Thr Ser Arg Ile Gly Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg
20

<210> 116

<211> 21

<212> PRT

2213> Haemophilus influenzae



20 <210> 120 <211> 21 <212> PRT <213> Haenophi l us

i nfl uenzae <400> 120 Tyr Val Ser Val Ser Ser Ser Arg
Ile Ay Ser Arg Pro Trp Val Arg 1 5 10 15 29/58 dy
An Ser Ay Arg 20 <210> 121 <211> 21 <212> PRT
<213> Haenophi l us influenzae <400> 121 Tyr Val Thr
Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys Val Arg 1
510 15 Gdy A@n Ser Ay Arg 20 2%390> 122 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 122 Tyr
Val Thr Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Trp
Val  Aisgo>112610 15 dy Gn Ser Gy Arg 20 <210> 123
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400TvE2%ITger Wall Seyr TMalSeSexrglhie Sy FargAtd @r&d mrpSedl Arg
Arg Pro Lys Val Arg 1 5 10 15 dywedn Ser Ay Argi20

Gly Gln Ser Gly Arg

20
<210> 117
<21l 21
<212> PRT

<213> Haemophilus influenzae

<400> 117

Tyr val Ser Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Lys Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
«210> 118
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 118

Tyr Val Ser Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Trp Val Arg
1 5 10 15 ’

Gly Gln Ser Gly Arg
: 20

<210> 1189

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 119

Tyr Val Ser Val Ser Ser Ser Arg Ile Gly Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 120
«<211>» 21
<212> PRT

<213> Haemophilus influenzae

<400> 120

Tyr Val Ser Val Ser Ser Ser Arg Ile Gly Ser Arg Pro Trp vVal Arg
1 5 10 15



<210> 124 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 124 Tyr Val Thr Val Ser Thr Ser Arg
Ile Ay Ser Arg Pro Trp Val Arg 15 10 15 dy Gn
Ser-@y Arg 20 30/58 <210> 125 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 125 Tyr Val Thr
Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Lys Val Arg 1
510 15 dy dn Ser Ay Arg 20 292980> 126 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 126 Tyr
Val Thr Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Trp
Val Arg 151015 dy dn Ser Ay Arg 20 <210> 127
<2113%1¢161<2d2%1PREkg<213> Haenophi |l us i nfl uenzae
<400> 127 Tyr Mal Thr Val Ser Ser Ser Arg Ile Ay Ser

Arg Pro Lys Val Arg 15 1015 dy dn Ser Ay Arg 20
<210><2128 121
<211> 21

<212> PRT
<213> Haemophilus influenzae

<400> 121

Tyr Val Thr Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 122
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 122

Tyr vVal Thr Val Ser Thrx Ser Arg Ile Ala Ser Arg Pro Trp Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 123
<21l 21
«212> PRT

<213> Haemophilug influenzae

<400> 123

Tyr Val Thr vVal Ser Thr Ser Arg Ile Gly Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<21¢> 124
<211> 21
«212> PRT

<213> Haemophilus influenzae

«400> 124

Tyr Val Thr val Ser Thr Ser Arg Ile Gly Ser Arg Pro Trp Val Arg
1 5 10 15

Gly Gln Ser Gly Arg
20



<211> 21 <212> PRT <213> Haenophil us i nfl uenzae

<400> 128 Tyr Val Thr Val Ser Ser Ser Arg Ille Gy Ser
Arg Pro Trp Val Arg 15 10 15 Gy d@n Ser Ay Arg 20
<210> 129 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae 31/58 <400> 129 Tyr Ala Cys Lys Arg Gy
Ay Lys Ser Ser Ay Ser Ser Tyr Pro Val 1 5 10 15
Leu Asn Val Ser Tyr 20 <210> 13@0/5811> 21 <212> PRT
<213> Haenophilus influenzae <400> 130 Lys Lys Gy
Ser Val H's Hs Pro Ser Thr Ile Thr AQu @n Thr Ser 1
5 10.zh%> Ley Tyr Val Asn Ala 20 <210> 131 <211> 21
<212221RRT 213> Haenophi |l us i nfluenzae <400> 131 Asp
Val {x@as>PrerSer Val G u Ser Pro Asn Asn Lys Asn Lys
Asp 13> Hagmdighilss ikhfeuekgpe Thr Cys Asp 20 <210> 132

<211> 21
<400> 125

Tyr Val Thr Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Lys Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 126
<21l> 21
<212» PRT

<213> Haemophilus influenzae

<400> 126

Tyr Val Thr Val Ser Ser Ser Arg Ile Ala Ser Arg Pro Trp Val Arg
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 127
<21l> 21
<212> PRT

<213> Haemophilus influenzae
<400> 127

Tyr Val Thr val Ser Ser Ser Arg Ile Gly Ser Arg Pro Lys Val Arg

1 5 10 is
Gly Gln Ser Gly Arg
20
<210? 128
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 128

Tyr Val Thr Val Ser Ser Ser Arg Ile Gly Ser Arg Pro Trp Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 129
«211> 21
<212> PRT

<213> Haemophilug influenzae



<212> PRT <213> Haenophilus influenzae <400> 132 Tyr
Val Ser Val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys
Val Arg 1510 15 dy dn Ser Ay Arg 20 <210> 133
<211> 27 <212> PRT <213> Haenophil us i nfl uenzae

<400> 133 Ay Ser Cys Pro Asn Ala Thr Asn Arg Asn Ay
Asp Asn Asn Lys Thr 32/58 1 5 10 15 Ala Ile Asn Pro
Leu Thr Val @u Val Pro Tyr 20 231/58210> 134 <211> 27
<212> PRT <213> Haenophilus influenzae <400> 134 dy
Ser Cys Pro Asn Ala Thr Asn Arg Asn Ay Asp Asn Asn
Lys Thr 1 5 10 15 Ala Thr Asn Pro Leu Thr Val Qu
Val ReoosTyn220 25 <210> 135 <211> 27 <212> PRT <213>
Haenophi |l us influenzae <400> 135 @y Ser Cys Pro Asn
Al a THF MenCyy §ySdraly Asp AsnSeisAel Bdy THar Sdr Tyt (Prb5val
Ala Me Asn Pro Léu Thr Val du Val®Pro Tyr 20 25 15
<210%e%??§sn<€g11?3er27‘1‘yr<212> PRT

20
<210> 130
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 130

Lys Lys Gly Ser Val His His Pro Ser Thr Ile Thr Glu Gln Thr Ser

1 5 10 15
Leu Tyr Val Asn Ala
20
<210> 131
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 131

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

1 5 10 15
Ile Asp Thr Cys Asp
20
<210> 132
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 132

Tyr Val Ser val Ser Thr Ser Arg Ile Ala Ser Arg Pro Lys Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 133
<211> 27
<212> PRT

<213> Haemophilus influenzae

<400> 133

Gly Ser Cys Pro Asn Ala Thr Asn Arg Asn Gly Asp Asn Asn Lys Thr



<213> Haenophi |l us influenzae <400> 136 Gy Ser Cys
Pro Asn Ala Thr Asn Arg Ser Ay Asp Asn Asn Lys Thr 1
5 10 15 Ala Thr Asn Pro Leu Thr Val Gu Val Pro Tyr
20 25 <210> 137 <211> 27 <212> PRT <213> Haenophi |l us
i nfl uenzae <400> 137 Gy Ser Cys Pro Asn Ala Thr Ser
Arg Asn Gy Asp Asn Asn Lys Thr 1 5 10 15 Ala lle
Asn Pro Leu Thr Val Gu Val Pro Bz/s&0 25 33/58 <210>
138 <211> 27 <212> PRT <213> Haenophilus influenzae
<400> 138 Ay Ser Cys Pro Asn Ala Thr Ser Arg Asn dvy
Asp Asn Asn Lys Thy 1 5 10 15 Al ggThr Asn Pro Leuss
Thr Val GQu Val Pro Tyr 20 25 <210> 139 <211> 27
<2122 1RPRil <243 Prblaenopin Vas dlnf Valerzaagyr<400> 139 dvy
Ser Cys Pro AsnroAla Thr Ser Arg2®er Gy Asp Asn Asn
Lys Thr 1 5 10 15 Ala Ile Asn Pro Leu Thr Val Qu

Val Prid%Tyrt3%0 25 <210> 140 <211> 27 <212> PRT <213>
HaemoBALT ug j.nf | uenzae

<213> Haemophilus influenzae

<400> 134

Gly Ser Cys Pro Asn Ala Thr Asn Arg Asn Gly Asp Asn Asn Lys Thr

1 5 10 15

Ala Thr Asn Pro Leu Thr Val Glu Val Pro Tyr

20 25
<210> 135
<211> 27
<2123 PRT

<213> Haemophilus influenzae

<400> 135

Gly Ser Cys Pro Asn Ala Thr Asn Arg Ser Gly Asp Asn Asn Lys Thr

1 5 10 . 15

Ala Ile Asn Pro Leu Thr Val Glu Val Pro Tyr

20 25
<210> 136
«211> 27
«212> PRT

<213> Haemophilus influenzae

<400> 136

Gly Ser Cys Pro Asn Ala Thr Asn Arg Ser Gly Asp Asn Asn Lys Thr

1 5 10 15

Ala Thr Asn Pro Leu Thr Val Glu val Pro Tyr

20 25
<210> 137
<211> 27
«212> PRT

<213> Haemophilus influenzae

<400> 137

Gly Ser Cys Pro Asn Ala Thr S8er Arg Asn Gly Asp Bsn Asn Lys Thr

1 5 _ 10 15

Ala Ile Asn Pro Leu Thr Val Glu Val Pro Tyr
20 ’ 25



<400> 140 Ay Ser Cys Pro Asn Ala Thr Ser Arg Ser dvy
Asp Asn Asn Lys Thr 1 5 10 15 Ala Thr Asn Pro Leu
Thr Val GQu Val Pro Tyr 20 25 <210> 141 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 141 Pro
Lys Asp Asn Phe His Ser Asp Asn Lys Thr G n Met Gu
Arg Leu 1 5 10 15 Tyr Ay Asp Ser Asn 20 <210> 142
<211> 21 <212> PRT 34/58 <213>3B&&nophil us

i nfluenzae <400> 142 Pro Lys Asp Asn Phe Hi s Ser Asp
Asn Lys Thr G n Met Qu Asn Leu 1 5 10 15 Tyr dy
Asp Ser Asn 20 <210> 143 <211> 21 <212> PRT <213>
Haemepiys usad nfl uenzae <400> 143 Pro Lys Asp Ash Phe
H s SerisAsp? Asn Lys Thr A n Met Lys Arg Leu 1 5 10 15
Tyr &€32>AspriSer Asn 20 <210> 144 <211> 21 <212> PRT
<213>2Hmenbpiricbyslvsnitfideppze  <400> 144

<400> 138

Gly Ser Cys Pro Asn Ala Thr Ser Arg Asn Gly Asp Asn Asn Lys Thr
1 5 10 15

Ala Thr Asn Pro Leu Thr val Glu Val Pro Tyr

20 ] 25
<210> 139
«211> 27
<212> PRT

<213> Haemophilus influenzae

<400> 1389

Gly Ser Cys Pro Asn Ala Thr Ser Arg Ser Gly Asp Asn Asn Lys Thr
1 5 10 15

Ala Ile Asn Pro Leu Thr Val Glu Val Pro Tyr
20 25

<210> 140
<211> 27
<212> PRT

<213> Haemophilus influenzae

«<400> 140

Gly Ser Cys Pro Asn Ala Thr Ser Arg Sexr Gly Asp Asn Asn Lys Thr
1 5 ' 10 15

Ala Thr Asn Pro Leu Thr Val Glu Val Pro Tyr

20 25
<210> 141
<211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 141

Pro Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Glu Arg Leu
1 5 10 15

Tyr Gly Asp Ser Asn
20

<210> 142
<21l> 21
«212> PRT



Pro Lys Asp Asn Phe His Ser Asp Asn Lys Thr dn Met
Lys Asn Leu 1 5 10 15 Tyr dy Asp Ser Asn 20 <210>
145 <211> 21 <212> PRT <213> Haenophil us influenzae
<400> 145 Pro Asn Asp Asn Phe His Ser Asp Asn Lys Thr
Gn Mt u Arg Leu 15 10 15 Tyr Ay Asp Ser Asn 20
<210> 146 <211> 21 <212> PRT <213> Haenophil us

i nfluenzae <400> 146 35/58 Pr34A8n Asp Asn Phe H s
Ser Asp Asn Lys Thr G n Met Qu Asn Leu 1 5 10 1s

Tyr Ay Asp Ser Asn 20 <210> 147 <211> 21 <212> PRT
<213z Haennpbbhusisi Didiuenzae <400> 147 Pro Asn Asp
Asn Phe His Ser Asp Asn Lys Thr Gdn Met Lys Arg Leu 1
5 1Q4d® Tyxr Gy Asp Ser Asn 20 <210> 148 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 148 Pro
Asn PASpRvAshEEPREN HNS St SR PeRSHFLEE® THE MR EyE" M
Asn YLeu 5 ¢

Tyr Gly Asp Ser Asn

20
<210> 143
<211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 143

Pro Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Lys Arg Leu
1 : 5 10 15

Tyr Gly Asp Ser Asn
20

210> 144

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 144

Pro Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Lys Asn Leu
1 5 10 15

Tyr Gly Asp Ser Asn
20

<210> 145

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 145

Pro Asn Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Glu Arg Leu
1 5 10 15

Tyr Gly Asp Ser Asn
20

<210> 146

<211 21

«212> PRT

<213> Haemophilus influenzae

<400> 146



1510 15 Tyr Gy Asp Ser Asn 20 <210> 149 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 149 Arg
Lys Asp Asn the His Ser Asp Asn Lys Thr A n Met Qu
Arg Leu 1 5 10 15 Tyr Ay Asp Ser Asn 20 <210> 150
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 150 Arg Lys Asp Asn Phe His Ser Asp Asn Lys Thr
Gn Mt Qu Asn Leu 1 5 10 15 TByrsgdy Asp Ser Asn
36/58 20 <210> 151 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 151 Arg Lys Asp Asn Phe
His Ser Asp Thy, t W mek 314 Qehreu
Tyr ‘;Aﬁsﬁpl‘%érﬂ“'&@ez%s %ﬁ@g‘gl%éiyé bt <%t12§‘1%m
<213> Haenophilus influenzae <400> 152 Arg Lys Asp

Asn kbe diliysasgegeAI@nAsn Lys Thr G n Met Lys Asn Leu 1
5

510 1 20
<210> 147
<21l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 147

Pro Asn Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Lys Arg Leu

1 5 10 15

Tyr Gly Asp Ser Asn

20
<210> 148
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 148

Pro Asn Asp Bsn Phe His Ser Asp Asn Lys Thr Gln Met Lys Asn Leu

1 5 10 15

Tyr Gly Asp Ser Asn
20

<210> 149

<211> 21

<212> PRT

<213> Haemcophilus influenzae

<400> 149

arg Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Glu Arg Leu

1 5 io0 15

Tyr Gly Asp Ser Asn

20
<210> 150
«211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 150

Arg Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Glu Asn Leu

1 5 10 15

Tyr Gly Asp Ser Asn



Tyr Ay Asp Ser Asn 20 <210> 153 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 153 Arg Asn Asp
Asn Phe His Ser Asp Asn Lys Thr Gdn Met Qu Arg Leu 1
5:10 15 Tyr Ay Asp Ser ASR 20 <210> 154 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 154 Arg
Asn Asp Asn Phe His Ser Asp Asn Lys Thr A n Met Qu
Asn Leu 1 5 10 15 Tyr Ay Aspigeg Asn 20 <210> 155
<211> 21 37/58 <212> PRT <213> Haenophilus influenzae
<400> 155 Arg Asn Asp Asn Phe His Ser Asp Asn Lys Thr
Gn Met Lys A/)g Leu 1 5 10 15 Tyr Gy Asp Ser Asn 20
<210> 156 <211> 21 <212> PRT <213> Haenophil us

i nfiauenzaei1 <400> 156 Arg Asn Asp Asn Phe His Ser Asp
Asn<days Bar G n Met Lys Asn Leu 1 5 10 15 Tyr Gy
Asp<Ber ARA

<213> Haemophilus influenzae

<400> 151

Arg Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Lys Arg Leu
1 5 10 15

Tyr Gly Asp Ser Asn

20
<210> 152
<211l 21
<212> PRT

<213> Haemophilug influenzae

<400> 152

Arg Lys Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Lys Asn Leu
i 5 10 15

Tyr Gly Asp Ser Asn

20
<210> 153
<21l> 21
<212> PRT

<213> Haemophilus influenzae
<400> 153

Arg BAsn Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Glu Arg Leu

1 5 10 15
Tyr Gly Asp Ser Asn
20
<210> 154
<211> 21

<212 PRT
<213> Haewophilus influenzae

<400> 154

© Brg Asn Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Glu Asn Leu
1 5 10 15

Tyr Gly Asp Ser Asn
20

<210> 155
<211> 21



20 <210> 157 <211> 27 <212> PRT <213> Haenophil us

i nfl uenzae <400> 157 Arg Ay Lys Leu Cys Pro Asn Cys
Phe Asn Cys Thr Asp Ile lle Cys 15 10 15 Ser Qu
Gy*Au Asp Leu Pro Leu Ile dy GQu 20 25 <210> 158
<211> 27 <212> PRT <213> Haenophil us i nfl uenzae
<400> 158 Arg Ay Lys Leu Cys Pro Asn Cys Phe Asn Cys
Thr Asp Ile lle Cys 1 5 10 15 SEwsdys Ay G u Asp
Leu Pro Leu Ile dy GQu 20 25 <210> 159 <211> 27
<212> PRT <213> Haenophilus influenzae <400> 159

38/ 58,31 0pky Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr
Asp 14283} | @abypnilud ih@1ukzadhr A u Ay G u Asp Leu
Pro Leu Ile Ay Gu 20 25 <210> 160 <211> 27 <212>
PRT <218> Haenophilus influenzae <400> 160 Arg Ay
Lys Leu Cys Pro, Asn s Phe Asn Cys Thr Asp Ile Ile
Cys HF95h3p AgR ASTh?heE\éés aey @HJA%&&YEeTPrPPg“ Met Ysehrg Leu
dy du 20 25 > 10 15

Tyr Gly Asp Ser Asn

20
«210> 156
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 156

Arg Asn Asp Asn Phe His Ser Asp Asn Lys Thr Gln Met Lys Asn Leu
1 5 10 15

Tyr Gly Asp Ser Asn
20

<210> 157
<211> 27

<212> PRT
<213> Haemophilus influenzae

<40Q0> 157

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Ile Ile Cys
1 5 10 15

Ser Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 158
<211> 27
«212> PRT

<213> Haemophilus influenzae

<400> 158

Arg Gly Lyé Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Ile Ile Cys

1 5 10 15
Ser Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu
20 25
<210> 159
<211> 27

<212> PRT
<213> Haemophilus influenzae

<400> 159



<210> 161 <211> 27 <212> PRT <213> Haenophi | us
i nfl uenzae <400> 161 Arg Ay Lys Leu Cys Pro Asn Cys
Phe Asn Cys Thr Asp Leu Ile Cys 1 5 10 15 Ser Qu
Gy du Asp Leu Pro Leu Ile dy GQu 20 25 <210> 162
<211> 27 <212> PRT <213> Haenophil us i nfl uenzae
<400> 162 Arg Ay Lys Leu Cys Pro Asn Cys Phe Asn Cys
Thr Asp Leu Ile Cys 1 5 10 15 SB¥/58ys Ay A u Asp
Leu Pro Leu Ile dy GQu 20 25 <210> 163 <211> 27
<212> PRT <213> Haenophilus influenzae <400> 163 Arg
Gy Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Leu
Il e Qg clly Hyd QLeb5c 30,58 AshhtysGPhe @sy GlauTkspsheliePrle Cys
Leu 11e Gy Gu 20525 <210> 164 <2P1> 27 <212> PRF
<213> Haenophilus influenzae <400> 164 Arg Ay Lys.
Leu CJFE Bib CAY PleydsmRes A2 €5 Tt AsPieu Ile Cys 1
5 10 15 Thr LyzsoGy A u Asp Led°Pro Leu Ile Ay Qu
20 25.,,52103,165

<211l 27

<212> PRT

<213> Haemophilus influenzae

<400> 160

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Ile Ile Cys
1 5 10 15

Thr Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 161
<211> 27
212> PRT

<213> Haemophilus influenzae

«<400> 161

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Leu Ile Cys
1 5 10 15

Ser Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 : 25
<210> 162
<211l> 27
«212>» PRT

«213>» Haemophilus influenzae

<400> 162

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Leu Ile Cys
1 . 5 10 15

Ser Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 163
<21l> 27
<212> PRT

«213> Haemcophilus influenzae

«400> 163

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Leu Ile Cys
1 5 10 15



<211> 27 <212> PRT <213> Haenophil us i nfl uenzae
<400> 165 Arg Ay Lys Leu Cys Pro Asn Cys Leu Asn Cys
Thr Asp Ile lle Cys 15 10 15 Ser Gu Ay du Asp
Leu-Pro Leu Ile Ay Gu 20 25 <210> 166 <211> 27
<212> PRT <213> Haenophilus influenzae <400> 166 Arg
Gy Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp lle
Ile Cys 1 5 10 15 Ser Lys Ay @oussAsp Leu Pro Leu
I[le Ay GQu 20 25 <210> 167 <211> 27 <212> PRT <213>
Haenmophi l us i nfl uenzae <400> 167 Arg Ay Lys Leu Cys
Pro S prid 814 18uCys 1 5 10 15
Thr éﬁg %yGéﬁgéﬁ?&pgﬁl 'élrgg ﬁuﬁ I g SEBI y Gu 20 25

1 <210> 168 40/58 <211> 27 <212> PRT <213> Haenophi l us
i nfl uenzae 16&400> 168 Arg Gy Lys Leu Cys Pro Asn Cys
Leu AsmiLyg7Thr Asp Ile Ile Cs 1 5 10 15 Thr Lys

Ay @242AsERTLeu Pro Leu Ile Ay Gu 20 25 <210> 169
<211:x23%> Haemophilus influenzae

<400> 164

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Leu Ile Cys
1 5 10 15

Thr Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 165
<21l> 27
<212> PRT

«213> Haemophilus influenzae

<400> 165

Arg Gly Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp Ile Ile Cys
1 5 10 15

Ser Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 166
<211l> 27
<212> PRT

<213> Haemophilus influenzae

<400> 166

Arg Gly Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp Ile Ile Cys
1 5 10 15

Ser Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
«210> 167
<211> 27
<212»> PRT

«213> Haemophilus influenzae

<400> 167

Arg Gly Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp Ile Ile Cys
1 5 10 15

Thr Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu
20 25

<210> 168



<212> PRT <213> Haenophilus influenzae <400> 169 Arg
Gy Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp Leu
Ile Cys 151015 Ser AQu Ay @u Asp Leu Pro Leu
[lerdy @u 20 25 <210> 170 <211> 27 <212> PRT <213>
Haenmophi l us i nfl uenzae <400> 170 Arg Ay Lys Leu Cys
Pro Asn Cys Leu Asn Cys Thr Asp Leu Ile Cys 1 5 10 15
Ser Lys Ay GQu Asp Leu Pro Leu l4esgdy G u 20 25
<210> 171 <211> 27 <212> PRT <213> Haenophi | us

i nfluenzae <400> 171 Arg Gy Lys Leu Cys Pro Asn Cys
Leu AspiCys,Thr Asp Leu Ile Cys 1 5 10 15 Thr Qu
Ay GtzAsprteu Pro Leu Ile Ay Gu 20 25 <210> 172
<211x%22%> d2duphPRE <2fiReenkenophi | us i nfl uenzae 41/58
<400> 172 Arg Ay Lys Leu Cys Pro Asn Cys Leu Asn Cys
Thr Ad4potedé¥le Cys 1 5 10 15 Thr Lys Ay A u Asp

Leu Pro Leu lle Glél du 20 25 <210> 173 <211> 26
<2];y%rﬁpﬁiy Lys Leu SYS Pro Asn Cys Leu Asn Cys Thr Asp Ile Ile Cys

10 15

Thr Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 _ 25
210> 169

<211l 27

<212> PRT

<213> Haemophilus influenzae

<400> 169

Arg Gly Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp Leu Ile Cys
1 : 5 10 15

Ser Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 170
<211> 27
<212> PRT

<213> Haemophilus influenzae

<400> 170

Arg Gly Lys Leu Cys Pro Asn Cys Leu Asn Cys Thr Asp Leu Ile Cys
1 5 10 15

Ser Lys Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
<210> 171
<211> 27
<212> PRT

<213> Haemophilus influenzae

<400> 171

Arg Gly Lys Leu Cys Prc Asn Cys Leu Asn Cys Thr Asp Leu Ile Cys
1 5 10 15

Thr Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu

20 25
«210> 172
<21l> 27
<212> PRT

<213> Haemophilus influenzae



<213> Haenophilus influenzae <400> 173 Lys Phe Thr
Ser Ser Ala Asn Ay Ile Ay @y Phe Pro Asn Adn Thr 1
510 15 GQu Asp Qu Ay Leu Lys Gn Ser Ay Arg 20 25
<210> 174 <211> 26 <212> PRT <213> Haenophil us

i nfl uenzae <400> 174 Lys Phe Thr Ser Ser Ala Asn Gy
Ile Ay @Ay The Pro Asn An Thr 1 5 10 15 G u Asp
AQu Ay Leu Pro An Ser Ay Arg #0585 <210> 175 <211>
26 <212> PRT <213> Haenophilus influenzae <400> 175
Lys Phe Thr Ser Ser Ala Asn Gy Ile Ay Ay Phe Pro
Asn Lo Thrz 1 5 10 15 Qu Asp Ay Ay Leu Lys A@n
Ser Ay Arg 20 25 <210> 176 <211> 26 <212> PRT <213>
Haerroph¢lyusys niehuenz dec 2300z 136 AsysCyBhEhTHwp Jequ S5y Cys
Ala’Aasn Ay lle Gliy Gly Phe Pro AS® G n Thr 1 5 1% 15

42/58 du n..Ser Arg 20 25
<2101 79 Q?Y_[f}“z%‘gp é%iz"f%%ﬁ“ Eé*if%yr%]ého%m I 85

i nfl uenzae

<210> 173
<21l> 26
<212> PRT

<213> Haemophilus influenzae
<400> 173

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

Glu Asp Glu Gly Leu Lys Gln Ser Gly Arg
20 25

<210> 174

<21l1l> 26

<212> PRT

<213> Haemophilus influenzae

<400> 174

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

Glu Asp Glu Gly Leu Pro Gln Ser Gly Arg

20 25
<210> 175
<211l> 26
<212> PRT

<213> Haemophilus influenzae

<400> 175

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

Glu Asﬁ Gly Gly Leu Lys Gln Ser Gly Arg

20 25
<210> 176
<211l> 26
<212> PRT

<213> Haemophilus influenzae

<400> 176

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



<400> 177 Lys Phe Thr Ser Ser Ala Asn Ay Ile Ay dy
Phe Pro Asp Gn Thr 1 5 10 15 Gu Asp u dy Leu
Lys A n Ser Ay Arg 20 25 <210> 178 <211> 26 <212>
PRT '<213> Haenophil us influenzae <400> 178 Lys Phe
Thr Ser Ser Ala Asn Ay Ile Ay Ay Phe Pro Asp G n
Thr 1 5. 10 15 Au Asp Qu dy Leu Pro An Ser Ay
Arg 20 25 <210> 179 <211> 26 <42A¥ PRT <213>
Haenophi | us influenzae <400> 179 Lys Phe Thr Ser Ser
Ala Asn Ay Ile @y Gy Phe Pro Asp Adn Thr 1 5 10 15
GQu Asp Ay Gy Leu Lys @ n Ser Ay Arg 20 25 <210>
180 G2ulasp26ly €2¢2evPRio G2A3serHaeydphi | us i nfl uenzae
<400> 180 Lys PRBe Thr Ser Ser AkRa Asn Ay Ile Ay Qy
Phe Pro Asp. Gn Thr 15 10 15 du Asp Ay dy Leu
Pro gzﬁoser”@ y Arg 20 25 43/58 <210> 181 <211> 27
<21212%§j %g}3> Haermophi l us i nfl uenzae <400> 181 .

<213> Haemophilus influenzae

<400> 177

Lys Phe Thr Ser Ser Ala Asn Gly Ile Gly Gly Phe Pro Asp Gln Thr
1 5 10 15

Glu Asp Glu Gly Leu Lys Gln Ser Gly Arg

20 25
<210> 178
<21l> 26
<212> PRT

<213> Haemophilus influenzae

<400> 178

Lys Phe Thr Ser Ser Ala Asn Gly Ile Gly Gly Phe Pro Asp Gln Thr

1 5 . 10 15
Glu Amp Glu Gly Leu Pro Gln Ser Gly Arg
20 25
<210> 179
<211i> 26

<«212> PRT
<213> Haemophilus influenzae

| <400> 179

Lys Phe Thr Ser Ser Ala Asn Gly Ile Gly Gly Phe Pro Asp Gln Thr

1 5 10 15
Glu Asp Gly Gly Leu Lys dln Ser Gly Arg
: 20 25
<210> 180
«211> 286
<212> PRT

<213> Haemophilus influenzae

<400> 180

Lys Phe Thr Ser Ser Ala Asn Gly Ile Gly Gly Phe Pro Asp Gln Thr
l 5 10 15

Glu Asp Gly Gly Leu Pro Gln Ser Gly Arg
20 25



Gy Ser Cys Pro Asn Val Ala Asn Ay Asn Gy Asp Asn
Asn Lys Thr 1 5 10 15 Ala lle Asn Pro Val Thr Val
GQu Val Pro Tyr 20 25 <210> 182 <211> 21 <212> PRT
<213> Haenophi l us influenzae <400> 182 Pro Lys Asp
Asn Phe His Ser Asp Asp Lys Thr Gn Met Qu Arg Leu 1
510 15 Tyr @y Asp Ser Asn 20 <210> 183 <211> 27
<212> PRT <213> Haenophi |l us infl d4d§8ae <400> 183 Arg
@y Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp lle
Ile Cys 1 510i5 Ser AQu Gy GQu Asp Leu Pro Leu
Ile &y>-E3 18120 25 <210> 184 <211> 26 <212> PRT <213>
Haemepiu>l us? i nfl uenzae <400> 184 Lys Phe Thr Ser Ser
Ala AsY¥2>G@BRTIle Gy Ay Phe Pro Asn Gn Thr 1 5 10 15
A u AP A Epempphileg 1RfduepspeSer Gy Arg 20 25 <210>
185 <420]b1> <212> PRT <213> Haenophi |l usi nfl uenzae
44] 587240 185 Ser Ala Cys Lys Arg Arg Ser Al a Ser

Ser é\%ﬁ S@Lacylé\l Qrdotﬁ%np‘\;aq g_ep Asn Gly Asn Gly Asp Asn Asn Lys Thr
1 5 10 15

Ala Ile Asn Pro Val Thr Val Glu Val Pro Tyr

20 25
<210> 182
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 182

Pro Lys Asp Asn Phe His Ser Asp Asp Lys Thr Gln Met Glu Arg Leu

1 5 10 15
Tyr Gly Asp Sexr Asn
20
<210> 183
<211> 27
<212> PRT

<213> Haemophilus influenzae

<400> 183

Arg Gly Lys Leu Cys Pro Asn Cys Phe Asn Cys Thr Asp Ile Ile Cys
1 5 10 15

Ser Glu Gly Glu Asp Leu Pro Leu Ile Gly Glu
20 25

<210> 184

<21l> 26

<212> PRT

<213> Haemophilus influenzae

<400> 184

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

1 5 : 10 15
Glu Asp Glu Gly Leu Lys Gln Ser Gly Arg
20 25
«210> 185
<211> 21

<212> PRT
<213> Haemophilus influenzae



1510 15 Met Asn Lys Thr Met 20 <210> 186 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 186 Ser
~Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Al a Phe
Prq Gdn 15 10 15 Met Asn Lys Thr Tyr 20 <210> 187
<211> 21 <212> PRT <213> Haenophil us influenzae ‘
<400> 187 Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn
Ala Ala Phe Pro A n 1 5 10 15 MpkgAsn Lys Ser Met 20
<210> 188 <211> 21 <212> PRT <213> Haenophi | us
i nfluenzae <400> 188 Ser Ala Cys Lys Arg Arg Ser Al a
Ser Ser Asn Ala Ala Phe Pro Gn 1 5 10 15 Met Asn
Lys SEfos W{s520 <210> 189 <211> 21 <212> PRT <213>
Haenophi |l us i nfl uenzae <400> 189 Ser Ala Cys Lys Arg

% 915§J 2\ BySelysSREg AYE N8 ARk BePheerPren @la AN/ BBe Pro33in
S 10 15

Met Asn Lys Thr Met

20
<210> 186
<211 21
<212> PRT

<213> Haemophilus influenzae

<400> 186

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Gln
1 5 10 15

Met Asn Lys Thr Tyr

20
<210> 187
<211> 21
<212> PRT

<213> Haemophilus influenzae

«400> 187

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Gln
1 5 10 15

Met Asn Lys Ser Met

20
<210> 188
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 188

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Glin

1 5 10 15
Met Asn Lys Ser Tyr
20
<210> 189
«211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 189

Ser Ala Cys Lye Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Gln



Met Thr Lys Thr Met 20 <210> 190 <211> 21 <212> PRT
<213> Haenophilus influenzae <400> 190 Ser Al a Cys
.Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro @n 1
5 10 15 Met Thr Lys Thr Tyr 20 <210> 191 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 191 Ser
Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Al a Phe
Pro dn 15 10 15 WMt Thr Lys $esgMet 20 <210> 192
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 192 Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn
Ala Ala Phe Pro G;n 1 5 10 15 Mef, Thr Lys Ser Tyrs20
<210> 193 <211> 21 <212> PRT <213> Haenophil us
i nf | yenzae Lys4Q>mdO3 Ser Ala Cys Lys Arg Arg Ser Ala
Ser Ser Asn Al Ala Tyr Pro Gn 1 5 10 15 Mt Asn
Lys Thr Met 20

<210> 190

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 190

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Gln
1 5 10 15

Met Thr Lys Thr Tyr
20

<210> 191
<211l> 21

<212> PRT
<213> Haemophilus influenzae

<400> 191

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Gln

1 5 10 15
Met Thr Lys Ser Met
20
<210> 192
<211s> 21
<212> PRT

<213> Haemophilus influenzae

<400> 192

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Phe Pro Gln

1 5 10 15
Met Thr Lys Ser Tyr
20
<210> 193
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 193

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln
1 5 io 15

Met Asn Lys Thr Met
20



46/ 58 <210> 194 <211> 21 <212> PRT <213> Haenophi | us
i nfl uenzae <400> 194 Ser Ala Cys Lys Arg Arg Ser Al a

Ser

Ser Asn Ala Ala Tyr Pro @dn 1 5 10 15 Mt Asn

Lys Thr Tyr 20 <210> 195 <211> 21 <212> PRT <213>
Haenophi l us influenzae <400> 195 Ser Ala Cys Lys Arg
Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro dn 1 5 10 15

Met

Asn Lys Ser Met 20 <210> 1%%/5211> 21 <212> PRT

<213> Haenophilus influenzae <400> 196 Ser Ala Cys
Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gn 1
5 10 15 Met Asn Lys Ser Tyr 20 <210> 197 <211> 21
<212>,PRT 213> Haenophilus influenzae <400> 197 Ser

Al a
Pro

$-Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr
Ghp> PrD 10 15 Met Thr Lys Thr Met 20 <210> 198
<213> Haemophilus influenzae
<400> 194

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln
1 5 10 15

Met Asn Lys Thr Tyr

20
<210> 195
<211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 195

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln
1 5 10 : 15

Met Asn Lys Sex Met

20
210> 196
«211> 21
<212> PRT

<213> Haemophilus influenzae
<400> 196

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln
1 5 10 15

Met Asn Lys Ser Tyr

20
<210> 197
<211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 197

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln
1 5 10 15

Met Thr Lys Thr Met
20

<210> 198
<211> 21
<212> PRT



<211> 21 <212> PRT 47/58 <213> Haenophil us

i nfl uenzae <400> 198 Ser Ala Cys Lys Arg Arg Ser Al a
Ser Ser Asn Ala Ala Tyr Pro dn 1 5 10 15 Mt Thr
Lys Thr Tyr 20 <210> 199 <211> 21 <212> PRT <213>
Haenophi |l us influenzae <400> 199 Ser Ala Cys Lys Arg
Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gn 1 5 10 15
Met Thr Lys Ser Met 20 <210> £0088<211> 21 <212> PRT
<213> Haenophilus influenzae <400> 200 Ser Ala Cys
Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gn 1
5 10315 uaMedpnlhis Li¥s188Radyr 20 <210> 201 <211> 23
<212> PRT <213> Haenophilus influenzae <400> 201 Ser
Sekqobhr 148p Asn Ala Ile His His Ser Ser Ser Asn G n

Gu dn 1510 15 Thr Lys Leu Tyr Val @ n Gu 20 :
<29€6>ADP Lya diyE>ADR Arg Sex Ala Ser Seér Asn Ala Ala Tyr Pro Gln
1 5 10 15

Met Thr Lys Thr Tyr

20
«210> 199
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 1995

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln

1 5 10 15
Met Thr Lys Ser Met
20
<210> 200
<211> 21
<212> PRT

<213> Haemophilug influenzae

<400> 200

Ser Ala Cys Lys Arg Arg Ser Ala Ser Ser Asn Ala Ala Tyr Pro Gln
1 5 10 15

Met Thr Lys Ser Tyr
20

<210> 201

<211> 23

<212> PRT

<213> Haemophilus influenzae

<400> 201

Ser Ser Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Gln Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Gln Glu
20

<210> 202

<21l1l> 23

<212> PRT

<213> Haemophilus influenzae

<400> 202



<212> PRT <213> Haenophilus influenzae <400> 202

48/ 58 Ser Ser Thr Asp Asn Ala lle H's H's Ser Ser Ser
Asn An Qu @n 15 10 15 Thr Lys Leu Tyr Val Ser

G u 20 <210> 203 <211> 23 <212> PRT <213>

Haenophi |l us influenzae <400> 203 Ser Ser Thr Asp Asn
Ala lle Hs Hs Ser Ser Ser Asn Thr Gu @d@n 1 5 10 15
Thr Lys Leu Tyr Val A n du 20 4888> 204 <211> 23
<212> PRT <213> Haenophilus influenzae <400> 204 Ser
Ser Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Thr
Adu Qnged B,r1018:n T 1S ubeWii EYderVabr 38 £dnUcED c1u 6ln
<210 205 <211> 23 <212> PRT <213 Haenophil us 15

i nfluenzae <400> 205 Ser SerThr Asp Asn Ala lle Hs
H s Bio LgerLegeTyrA¥al G@em @w G n 1 5 10 15 Thr Lys
Leu Tyr Val G# du 20 <210> 206 <211> 23 <212> PRT

<210> 203
<211l> 23
«212> PRT

<213> Haemophilus influenzae
<400> 203

Ser Ser Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Thr Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Gln Glu

20
«210> 204
<211> 23
«212> PRT

<213> Haemophilus influenzae
<400> 204

Ser Ser Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Thr Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Ser Glu

20
«<210> 205
<211> 23
<«212> PRT

<213> Haemophilus influenzae

<400> 205

Ser Ser- Thr Asp Asn Ala Ile His His Pro Ser Ser Asn Gln Glu Gln

1 5 10 15
Thr Lys Leu Tyr Val Gln Glu
20
<210> 206
<211> 23
<212> PRT

<213> Haemophilus influenzae

<400> 206

Ser Ser Thr Asp Asn Ala Ile His His Pro Ser Ser Asn Glm Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Ser Glu



<213> Haenophilus influenzae <400> 206 Ser Ser Thr
Asp Asn Ala Ile His Hs Pro Ser Ser Asn Adn Gu dn 1
5 10 15 Thr Lys Leu Tyr Val Ser Gu 49/58 20 <210>
207. <211> 23 <212> PRT <213> Haenophilus influenzae
<400> 207 Ser Ser Thr Asp Asn Ala lle Hs H's Pro Ser
Ser Asn Thr Au @n 1 5 10 15 Thr Lys Leu Tyr Val
A@n Au 20 <210> 208 <211> 23 493> PRT <213>
Haenophi |l us influenzae <400> 208 Ser Ser Thr Asp Asn
Ala lle Hs Hs Pro Ser Ser Asn Thr Gu G@n 1 5 10 15
Thr Lys Leu Tyj, Val Ser Qu 20 <210> 209 <211> 23
<212> PRT <213> Haenophilus influenzae <400> 209 Ser
Asn Jhrh.Asfa7Asn Ala Ile Hs H's Ser Ser Ser Asn A n
Au @ns 235 10 15 Thr Lys Leu Tyr Val dn GQu 20
<2102212%0 211> 23 <212> PRT <213> Haenophil us

i nf | uerszaciaemophilus influenzae
<400> 207

Ser Ser Thr Asp Asn Ala Ile His His Pro Ser Ser Asn Thr Glu Gln
15
1 5 _ 10

Thr Lys Leu Tyr Val Gln Glu

20
<210> 208
«211l> 23
<212> PRT

«213> Haemophilus influenzae
<400> 208

Ser Ser Thr Asp Asn Ala Ile His His Pro Ser Ser asn Thr Glu Gln
15
1 5 10

Thr Lys Leu Tyr Val Ser Glu

20
«210> 209
<211> 23
<212> PRT

<213> Haemophilus influenzae
<400> 209

Ser Asn Thr Asp Asn Ala Ile His His Sex Ser Ser Asn Gln Glu Gln
15
1 5 i0

Thr Lys Leu Tyr Val Gln Glu
20

<210> 210

<211l> 23

<212> PRT

<213> Haemophilus influenzae

<400> 210

ser Asn Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Gln Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Ser Glu
20

<210> 211
<211> 23



<400> 210 Ser Asn Thr Asp Asn Ala Ile Hs H's Ser Ser
Ser Asn Gn QQu Gn 15 10 15 Thr Lys Leu Tyr Va
Ser u 20 <210> 211 <211> 23 50/58 <212> PRT <213>
Haenophi |l us infl uenzae <400> 211 Ser Asn Thr Asp Asn
Ala lle Hs Hs Ser Ser Ser Asn Thr Gu Gd@n 1 5 10 15
Thr Lys Leu Tyr Val @dn du 20 <210> 212 <211> 23
<212> PRT <213> Haenophilus inflsgsgae <400> 212 Ser
Asn Thr Asp Asn Ala Ile Hs H's Ser Ser Ser Asn Thr
Gudn 1510 15 Thr Lys Leu Tyr Val Ser Gu 20
<2103,213 ;§211> 23 <212> PRT <213> Haenophi | us

I nf1 38Rz agemdPQPuL k3 BR8N Thr Asp Asn Ala Ile His
Hs Pro Ser Ser Asn dn AQu dn 15 10 15 Thr Lys
Leu <kpos>Vali11Gd n Au 20 <210> 214 <211> 23 <212> PRT

<213> Haenophi |l us influenzae <400> 214
Ser Asn Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Thr Glu Gln

1 5 10 15

Thr Lys Leu Tyr Val Gln Glu

20
<210> 212
<211l> 23
«212> PRT

«213> Haemophilus influenzae

<400> 212

Ser Asn Thr Asp Asn Ala Ile His His Ser Ser Ser Asn Thr Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Ser Glu

20
<210> 213
<211> 23
«212> PRT

<213> Haemophilus influenzae

<400> 213

Ser Asn Thr Asp Asn Ala Ile His His Pro Ser Ser Asn Gln Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Gln Glu
20

<210> 214
<211> 23

«212> PRT
<213> BHaemophilus influenzae

<400> 214

Ser Asn Thr Asp Asn Ala Ile Hig His Pro Ser Ser Asn Gln Glu Gln
1 5 10 15

Thr Lys Leu Tyr Val Ser Glu

20
<210> 215
<21l> 23
«212> PRT

<213> Haemophilus influenzae

<400> 215



Ser Asn Thr Asp Asn Ala Ile His H's Pro Ser Ser Asn
Gn dudn 1510 15 Thr Lys Leu Tyr Val Ser du 20
<210> 215 <211> 23 <212> PRT <213> Haenophil us

i nf.luenzae <400> 215 51/58 Ser Asn Thr Asp Asn Al a
Ile Hs Hs Pro Ser Ser Asn Thr Gu Gd@n 1 5 10 15

Thr Lys Leu Tyr Val @dn du 20 <210> 216 <211> 23
<212> PRT <213> Haenophilus inflsyggzae <400> 216 Ser
Asn Thr Asp Asn Ala Ile Hs H's Pro Ser Ser Asn Thr
Gudn 1510 15 Thr Lys Leu Tyr Val Ser Gu 20
<210> 217 <211> 20 <212> PRT <213> Haenophil us

' nflg “er‘iiremr %99%&111.—4“%% @R Phe p@ e $k:Chbn S8 du0G1n

e Asp Pro Asp 105 10 15 Asp Asrs
q/s GI u 20 <210> 218 <211> 20 <212> PRT <213>

Haermphigsuseid nfkuenzaen c3400> 218 Asp G n Phe G n Qu
G u Ser Pro Asn Asn Arg Asn Phe Pro Pro Asp

<210> 216
<211> 23
<212> PRT

<213> Haemophilus influenzae
<400> 216

Ser Asn Thr Asp Asn Ala Ile His His Pro Ser Ser Asn Thr Glu Gln
1 5 10 15

. Thr Lys Leu Tyr Val Ser Glu

20
<210 217
<211> 20
<212>» PRT

<213> Haemophilus influenzae
<400> 217

Asp Gln Phe Gln Glu Glu Ser Pro Asn Asn Arg Asn Phe Asp Pro Asp
1 s 10 15

Asp Asn Cys Glu

20
«210> 218
«211> 20
<212> PRT

<213> Haemcphilus influenzae
<400> 218

Asp Gln Phe Gln Glu Glu Ser Pro Asn Asn Arg Asn Phe Pro Pro Asp
1 5 16 15

Asp Asn Cys Glu

20
«210> 218
211> 20
<212 PRT

«213> Haemcphilus influenzae
<400> 219

Asp Gln Phe Gln Glu Glu Ser Pro Asn Thr Arg Asn Phe Asp Pro Asp
1 5 10 15



1510 15 Asp Asn Cys GQu 20 <210> 219 <211> 20
<212> PRT <213> Haenophilus influenzae <400> 219 Asp
A@n Phe An QQu Au Ser Pro Asn Thr Arg Asn Phe Asp .
Pro-Asp 1 5 10 15 52/58 Asp Asn Cys GQu 20 <210>
220 <211> 20 <212> PRT <213> Haenophil us influenzae
<400> 220 Asp A n Phe An AQu Gu Ser Pro Asn Thr Arg
Asn Phe Pro Pro Asp 1 5 10 15 Agpg8Asn Cys G u 20
<210> 221 <211> 20 <212> PRT <213> Haenophi | us
Lgfluenzae <400> 221 Asp G n Phe A n Gu Phe Ser Pro
n n Ar he Asp Pro Asp 1 5 10 15 Asp Asn
oys &0 “589‘3@3%‘5 222 2115 20 <2125 PRT <2135
Haenmophi l us i nfluenzae <400> 222 Asp A n Phe An Gu .

Phe Sefo.Proe2dAsn Asn Arg Asn Phe Pro Pro Asp 1 5 10 15
<211> 20
<212> PRT
<213> Haemophilus influenzae

<400> 220

Asp Gln Phe Gln Glu Glu Ser Pro Asn Thr Arg Asn Phe Pro Pro Asp
1 : 5 10 15

Asp Asn Cys Glu
20

<210> 221
211> 20
«<212> PRT

¢213> Haemophilus influenzae

<400> 221

Asp Gln Phe Gln Glu Phe Ser Pro Asn Asn Arg Asn Phe Asp Pro Asp
1 5 10 15

Asp Asn Cys Glu

20
<210> 222
<211> 20
«212> PRT

<213> Haemophilus influenzae

<400> 222

Asp Gln Phe Gln Glu Phe Ser Pro Asn Asn Arg Asn Phe Pro Pro Asp
1 5 10 ‘ 15

Asp Asn Cys Glu

20
<210> 223
<211> 20
<212> PRT

<213> Haemophilus influenzae

<400> 223

Asp Gln Phe Gln Glu Phe Ser Pro Asn Thr Arg Asn Phe Asp Pro Asp
1 5 10 15

Asp Asn Cys Glu
20

<210> 224



Asp Asn Cys G u 20 <210> 223 <211> 20 <212> PRT
<213> Haenophilus influenzae <400> 223 Asp A n Phe
A@n Au Phe Ser Pro Asn Thr Arg Asn Phe Asp Pro Asp 1
5 10 15 Asp Asn Cys Gu 20 <210> 224 53/58 <211> 20
<212> PRT <213> Haenophilus influenzae <400> 224 Asp
G n Phe An Gu Phe Ser Pro Asn Thr Arg Asn Phe Pro
Pro Asp 1 5 10 15 Asp Asn Cyssglgg 20 <210> 225
<211> 20 <212> PRT <213> Haenophilus influenzae

<400> 225 Asp G n Phe Leu Gu GQu Ser Pro Asn Asn Arg
AsngeA%J Pro Asp 1 5 10 15 Asp Asn Cys G u 20
<2105, 726,5211> 20 <212> PRT <213> Haenophi | us

i nf Lyenzag,enmcp@l%s226e08R.4d N Phe Leu Gu Gu Ser Pro
Asn Asn Arg Asn Phe Pro Pro Asp 1 5 10 15 Asp Asn
Cys <Ghab 224 :

Asp Gln Phe Gln dlu Phe Ser Pro Asn Thr Arg Asn Phe Pro Pro Asp
1 5 10 _ 15

Asp Asn Cys Glu
20

«210> 225
<211> 20
<212> PRT

<213> Haemophilus influenzae

<400> 225

Asp Gln Phe Leu Glu Glu Ser Prc Asn Asn Arg Asn Phe Asp Pro Asp
1 5 10 15 '

Asp Asn Cys Glu

20
<210> 226
«21l> 20
<212> PRT

«213> Haemophilus influenzae

<400> 226

Asp Gln Phe Leu Glu Glu Ser Pro Asn Asn Arg Asn Phe Pro Pro Asp

1 5 10 15
Asp Asn Cys Glu
20
<210> 227
<211> 20
<212> PRT

<213> Haemophilus influenzae

<400> 227

Asp Gln Phe Leu Glu Glu Ser Pro Asn Thr Arg Asn Phe Asp Pro Asp
1 5 10 15

Asp Asn Cys Glu
20

<210> 228

<211> 20

«<212> PRT

<213> Haemophilus influenzae



20 <210> 227 <211> 20 <212> PRT <213> Haenophil us

i nfl uenzae <400> 227 Asp G n Phe Leu Au GQu Ser Pro
Asn Thr Arg Asn Phe Asp Pro Asp 1 5 10 15 Asp Asn N
Cys.Au 20 <210> 228 <211> 20 <212> PRT <213>
Haenophi | us infl uenzae 54/58 <400> 228 Asp d n Phe
Leu Au @u Ser Pro Asn Thr Arg Asn Phe Pro Pro Asp 1
510 15 Asp Asn Cys Gu 20 <21Gx/4329 <211> 20 <212>
PRT <213> Haenophilus influenzae <400> 229 Asp G n
Phe Leu Gu Phe Ser Pro Asn Asn Arg Asn Phe Asp Pro
Asp <} 5 19%%5 Asp Asn Cys A u 20 <210> 230 <211> 20
<2125*BRr ¢%13> Haenophi |l us influenzae <400> 230 Asp

An RQS d18Un{d HePRBuSEIL BES ASNAAS IhAINGgASdh Phe HPpoPro Asp
Pro Asp 15 10 15 Asp Asn Cys G w020 15

Asp Asn Cys Glu
' 20

<210> 229
<211> 20

<212> PRT
<213> Haemophilus influenzae

- <400> 229

Asp Gln Phe Leu Glu Phe Ser Pro Asn Asn Arg Asn Phe Asp Pro Asp
1 5 10 15

Asp Asn Cys Glu

- 20
<210> 230
<211l> 20
<212> PRT

«213> Haemophilus influenzae

<400> 230

Asp Gln Phe Leu Glu Phe Ser Pro Rsn Asn Arg Asn Phe Pro Pro Asp
1 5 10 15

Dsp Asn Cys Glu
20

<210> 231

<211> 20

<212> PRT

<213> Haemophilus influenzae

<400 231

Asp Gln Phe Leu Glu Phe Ser Pro Asn Thr Arg Asn Phe Asp Pro Asp
1 5 10 15

Agp Asn Cys Glu
20

<210> 232

<21l> 20

<212> PRT

<213> Haemophilus influenzae

<400> 232

Asp Gln Phe Leu Glu Phe Ser Pro Asn Thr Arg Asn Phe Pro Pro Asp
1 5 10 15



<210> 231 <211> 20 <212> PRT <213> Haenophi | us
i nfl uenzae <400> 231 Asp G n Phe Leu G u Phe Ser Pro
Asn Thr Arg Asn Phe Asp Pro Asp 1 5 10 15 Asp Asn
Cys.-Au 20 <210> 232 <211> 20 <212> PRT <213>
Haenmophi l us i nfl uenzae <400> 232 Asp G n Phe Leu Qu
Phe Ser Pro Asn Thr Arg Asn Phe Pro Pro Asp 1 5 10 15
55/58 Asp Asn Cys G u 20 <210>5338 <211> 21 <212>
PRT <213> Haenophilus influenzae <400> 233 Arg lle
Thr Val Ser Thr Ser Arg Pro Gy Ala Arg Pro Trp Val
Arg 151015 dy d@n Ser Ay Arg 20 <210> 234
<211 2 RT <213> Haenophil us i nfluenzae
<4OO§E%%A?“A<€Y§ le,\g Thr Val Ser Thr Ser Arg Pro Ay Ala
Arg Pro Trp Val Asn 15 10 15 Gy @n Ser dy Arg 20
<210=22285 233 ,

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 233

Arg Tle Thr Val Ser Thr Ser Arg Pro Gly Ala Arg Pro Trp Val Arg
1 5 10 15

Gly Gln ser Gly Arg
20

<210> 234
<211 21

<212> PRT
<213> Haemophilus influenzae

<400> 234

Arg Ile Thr Val Ser Thr Ser Arg Pro Gly Ala Arg Pro Trp Val Asn

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 235
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 235

arg Ile Thr val Ser Thr Ser Arg Pro Gly Ala Arg Pro Gln Val Arg

1 5 . 10 15
Gly Gln Sexr Gly Arg
20 ’
<210> 236
<211> 21

<212> PRT
<213> Haemophilus influenzae

<400> 236

Arg Ile Thr Val Ser Thr Ser Arg Pro Gly Ala Arg Pro Gln Val Asn
1 5 10 15

Gly Gln Ser Gly Arg
20



<211> 21 <212> PRT <213> Haenophil us i nfl uenzae

<400> 235 Arg Ile Thr Val Ser Thr Ser Arg Pro Ay Al a
Arg Pro dn Val Arg 15 10 15 dy d@n Ser Ay Arg 20
<210> 236 <211> 21 <212> PRT <213> Haenophil us

i nfl uenzae <400> 236 Arg Ile Thr Val Ser Thr Ser Arg
Pro Ay Ala Arg Pro @dn Val Asn 15 10 15 dy dn
Ser Gy Arg 20 56/58 <210> 237 sg%k&> 21 <212> PRT
<213> Haenophilus influenzae <400> 237 Arg Ile Thr

Val Ser Thr Ser Arg Pro Ay Ser Arg Pro Trp Val Arg 1
5 10 }5 q% Gn Ser Ay Arg 20 <210> 238 <211> 21
<2123 13> Haenophilus influenzae <400> 238 Arg
e ﬁhrz aiRrISer Thr Ser Arg Pro Gy Ser Arg Pro Trp

Val 881, lgomdPhihhs GsiuEhdneSer Ay Arg 20 <210> 239
<211> 21

<400> 237

Arg Ile Thr Val Ser Thr Ser Arg Pro Gly Ser Arg Pro Trp Val Arg

1 5 10 15

Gly Gln Ser Gly Arg
20

<210> 238
<211> 21

«212> PRT
<213> Haemophilus influenzae

<400> 238

Arg Ile Thr Val Ser Thr Ser Arg Pro Gly Ser Arg Pro Trp Val Asn

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 239
<211> 21
<212> PRT

<213> Haemophilus influenzae

<400> 239

Arg Ile Thr val Ser Thr Ser Arg Pro Gly Ser Arg Pro Gln Val Arg

l 5 10 15

Gly Gln Ser Gly Arg

20
«210> 240
<211> 21
<212> PRT

<213> Haemophilus influenzae

«<400> 240

Arg Ile Thr Val Ser Thr Ser Arg Pro Gly Ser Arg Pro Gln Val Asn

1 5 10 15

Gly Gln Ser Gly Arg

20
«210> 241
211> 21
«212»> PRT

~«213> Haemophilus influenzae



<212> PRT <213> Haenophilus influenzae <400> 239 Arg
Ile Thr Val Ser Thr Ser Arg Pro Ay Ser Arg Pro @n
Val Arg 1510 15 dy Gn Ser Ay Arg 20 <210> 240
<211> 21 <212> PRT <213> Haenophil us i nfl uenzae
<400> 240 Arg Ile Thr Val Ser Thr Ser Arg Pro Ay Ser
Arg Pro Gn Val Asn 151015 dy dn Ser Ay Arg 20
<210> 241 <211> 21 <212> PRT <298%8 Haenophi | us

i nfluenzae 57/58 <400> 241 Arg Ile Thr Val Ser Ser
Ser Arg Pro Gy Ala Arg Pro Trp val Arg 1 5 10 15
dy Gn Ser Ay Arg 20 <210> 242 <211> 21 <212> PRT
<2133 .6laempphi l us influenzae <400> 242 Arg Ile Thr

Val Ser Ser Ser Arg Pro Ay Ala Arg Pro Trp Val Asn 1

5 10hn511&G Yy Gian Ser SEk yseAT 200 Y031 2ABT LZRITRY2L AT
<212> PRT

Gly Gln Ser Gly Arg

20
<210> 242
«211> 21
<212» PRT

<213> Haemophilus influenzae

<400> 242

Arg Tle Thr Val Ser Ser Ser Arg Pro Gly Ala Arg Pro Trp Val Asn
1 .5 10 15

Gly Glu Ser Gly Arg

20
<210> 243
<211> 21
<212> PRT

«213> Haemophilus influenzae

<400> 243

Arg Ile Thr val Sexr Ser Ser Arg Pro Gly Ala Arg Pro Gln Val Arg
1 5 10 15

Gly Gln Ser Gly Arg
20

<210> 244

<211l> 21

<212> PRT

<213> Haemophilus influenzae

<400> 244

Arg Ile Thr Val Ser Ser Ser Arg Pro Gly Ala Arg Pro Gln Val Asn
1 5 10 15

Gly Gln Ser Gly Arg

20
<210> 245
«211> 21
«212> PRT

<213> Haemophilus influenzae

<400> 245

Arg Ile Thr Val Ser Ser Ser Arg Pro Gly Ser Arg Pro Trp Val Arg



<213> Haenophilus influenzae <400> 243 Arg Ile Thr
Val Ser Ser Ser Arg Pro Ay Ala Arg Pro dn Val Arg 1
510 15 dy dn Ser Ay Arg 20 <210> 244 <211> 21
<212> PRT <213> Haenophilus influenzae <400> 244 Arg
Ile Thr Val Ser Ser Ser Arg Pro Gy Ala Arg Pro dn
Val Asn 1 5 10 15 dy dn Ser Gy Arg 20 <210> 245
<211> 21 <212> PRT <213> Haermpﬁﬁ%@s i nfl uenzae
<400> 245 Arg Ile Thr Val Ser Ser Ser Arg Pro Ay Ser
Arg Pro Trp Val Arg 58/58 1 5 10 15 dy G@n Ser Ay
Arg 20 <210> 2465<211> 21 <212> PRT <213> 15
Haermophi l us i nf |luenzae <400> 246 Arg Ile Thr Val Ser
Ser 8b&r GARgPePr 613@9Ser Arg Pro Trp Val Asn 1 5 10 15
dy An Ser Ay°Arg 20 <210> 247 <211> 21 <212> PRT
<213>,Haenpphi | us infiuenzae

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 246

Arg Ile Thr Val Ser Ser Ser Arg Pro Gly Ser Arg Pro Trp Val Asn
1 5 10 15

Gly Gln Ser Gly Arg
20

<210> 247

<211> 21

<212> PRT

<213> Haemophilus influenzae

<400> 247

Arg Ile Thr Val Ser Ser Ser Arg Pro Gly Ser Arg Pro Gln Val Arg

1 5 10 15
Gly Gln Ser Gly Arg
20
<210> 248
<211l> 21
<212> PRT

<213> Haemophilus influenzae

<400> 248

Arg Ile Thr Val Ser Ser Ser Arg Pro Gly Ser Arg Pro Gln Val Asn
1 5 10 15

Gly Gln Ser Gly Arg
20



<400> 247 Arg Ile Thr Val Ser Ser Ser Arg Pro Ay Ser
Arg Pro @n val Arg 151015 dy dn Ser Ay Arg 20
<210> 248 <211> 21 <212> PRT <213> Haenophi | us

i nfiuenzae <400> 248 Arg Ile Thr Val Ser Ser Ser Arg
Pro Ay Set Arg Pro dn Val Asn 15 10 15. dy Gn
Ser Ay Arg 20 CLAIMS: 1. A peptide-based

anti-i oLAmsnza fornul ati on conprising at |east two
pepti des selected fromthe group consisting of SEQ ID
NGs: 1 to 64 and at |east two peptides 5 selected from
the grbup dowslidetbasry apt-infsEara fomyEken cb®Brising alliBgt tw pefilides
f o(r]I mé | edidctr frok tied g’Rtbmeans%WﬁFUf BEQMINEEQ1S @t NGB Igé'st £48 pBitides
an e- based

ant 1 T BE MR hebin kel R T uoR g PSR Bt  ae

sequences from each of at least two of the follow ng

groups2. a) THeRrhitdis claln 1 ondfising $8Q B ProNPRihd @.EQM’NOS 133
32; C)i35R | D NCs: 33 to 48: or 15 d) SEQ I D NGs:

to 64, whereinnis 1to 4. 4. A pepti de- based
anti-influenza fornulation conprising fromat | east

tvvqoof39r0 tdé)b &éa fll-infiu@Rzztd 5
100109 Ot Al AL BT o

from hl°b"“ﬁ@ttw‘i%ihetf%l""i’%grou%) 2n peptide sequences
from SEQ | B) NGsSEABMNQso1 ©78; or d) 2°" peptide
sequences fbgoméﬁgpl@sl\moagjs to 180, wherein

m st 03andn slt I de- based

anti-infl ue %9 Pﬁ\?% ?Stﬂ“gé’ﬁ‘prl sing 2n peptide
seddiences fdPoms%‘%\@l“NQﬁ“deﬁﬂeast two of the follow ng
gr oupswheadin SEQtb B NOs: 185 to 200;

4, A peptide-based anti-influenza formutation comprising from at least two of groups
a) to d): )

20 a) 2" peptide sequences from SEQ ID NOs: 133 to 140;
b) 2" peptide sequences from SEQ ID NOs: 141 to 156;
c) 2" peptide sequences from SEQ ID NOs: 157 to 172: ar

d) 2" peptide sequences from SEQ ID NOs: 173 to 180,

whereinmis 1to 3 andnis 1 {o 4.
25

5. A peptide-based anti-influenza formulation comprising 2" peptide sequences from
each of at least two of the following groups:
a) SEQ ID NOs: 185 to 200;
h) SEQ ID NOs: 201 to 216;
30 c) SEQID NQs: 217 to 232; or
d) SEQ ID NOs: 233 to 248,
wherein n is from 1 to 4,

-5



b) SEQ ID NGs: 201 to 216; 30 c) SEQ ID NGs: 217 to
232; or d) SEQ ID NOs: 233 to 248, wherein nis from
1to 4. -25 6. A peptide-based anti-influenza

formul ati on conprising 2n peptide sequences from each
of at |east two of the follow ng groups: a) SEQ ID
NOs: 65 to 80; b) SEQID NGs: 81 to 96; 5 c) SEQID

NGs: 94 to : oy : 28, ..

wher ei% n iA;p‘]%'rdgr%gsfdtg %)u 'ﬁ@ @u/%a@q:ﬁé@ﬁgog?c&nﬁ?rg@ ?énpegi"decﬁe%tfeﬁ?es from
4 fur t #Reh o lepst it gf e BlayindorN@s: 181 to 182. 10 8.
The formul af i orseef IDAGRI dptssgonpPrising SEQ ID NOs: 1 to
64. 9. The for i.an. of aimb5 conprising SEQ ID
NGs: 185 t(l))I 24?&&&;&%{)& tq'gée formulation of claim6
conpri si ng*BEQIEY IRMPs: F3o it a28. 11. The fornul ati on
of cl ai m 4dponmEGDMNDsSH® 28NCs. 133 to 180. 12. A
vaccin Y he formul ati on of claim 1l together
Wi th aﬁ%eti%{rmn%géh??%%l ly- 20 acceptable diluent or
carrier. 13. The vaccine of claim12 further

conpr i i ng Tanfomaljativredt tlaim 4lidrthel BRnpUaRLSIERIDNOSE h@i 1o b3
whggein the adjuvant is alum 25 15. Use of the
fornmul ation of claim1 for the preparation of a

vacci ng f orf MfPERMALen 9 glalayS copPEsis T IPAQsubR#4 i n an
animal in need thereof. 16. The use according to claim
15 wheg ei nthdy@rnati b ; ' eHdi or 30
avian. 17. Use of '%C%@’r%@ﬁm&@% 'Bc Oé?i %‘5{&%& t he
preparation of a vaccine for treating human

i nfl} uetza. Tasfopiation of glaien Godomphigngf SECNIDINGSI &5rto 028. cl ai m 5
for the preparation of a vaccine for treating equine

i nfl : he, f | at. lLaim6 f
the. pr obar 21 e o s bRl SRl Pl B 5

i nfluenza. 20. Use of the vaccine of claim12 for
pr eventd. ng Aorccine eatprisigg iha fdri@itiog of ctalm 1 AgBBéraR a harmaceutically-
Pr oy enfdeBiac® diidrE@iching | nfl uenza in an animal in need
thereof 10 conprising adm nistering to the animl an
effective anount of the vaccine of claim12.

13. The vaccine of claim 12 further comprising an adjuvant.

14. The vaccine of claim 13 wherein the adjuvant is alum.

25
15. Use of the formulation of claim 1 for the preparation of a vaccine for preventing or
treating influenza in an animal in need thereof.
16.  The use according to claim 15 wherein the animal is human, murine, equine or

30 avian,
17. Use of the formulation of claim 1 for the preparation of a vaccine for treating
hurman influenza,

35

- 26 -



-27

10

18. Use of the formulation of claim 5 for the preparation of a vaccine for treating
equine influenza,

19. Use of the formulation of claim 6 for the preparation of a vaccine for treating avian
influenza.,

20, Use of the vaccine of claim 12 for preventing or treating influenza.

21, A method of preventing or treating infiuenza in an animal in need thereof
comprising administering to the animal an effective amount of the vaceine of claim 12.

-27.



