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TI TLE OF THE | NVENTI ON NOVEL | MMUNQADJUVANT

FLAGELLI N- BASED COVPOUNDS AND USE THEREOF FI ELD OF THE
wo bhdeN3d40N The present invention relates to i npOTAEPDNINN57836

and/ or stinulation of the inmiune response in an

i ndi vidual or an animal. It concerns in particular new
Wcon”pounds useful for imunogenic and

vacci ne conB05| tions. CKGROUND CF THE | NVENTI ON T

NEpaFe | IVHRENPARBY U AN E Fbﬁ@Eéf—'fN %%%EB&QM%@HNP&AN@%%HEREOF

maj or goal in global public health. In particular,
FIELD @FCTHEINVENTION "nucosal " have energed as an

ractlv otentia [te tive to .injectahle . :
o 3ht PeserCnfieehireBlns iR B Roe R Beimmpng resonse in
an indilédual abdreawitriat.i but es. Per haps the nost conpel |ing
[
t ERRArrh2in PEHEIERER M ERG VAP EL B ik PR for mrpunogenc and
vaccingefasmxsitions: generating | ocal inmmunity at the nucosal
site of entry for many invadi ng pat hogens. Moreover
0 .IE)V [_IJ Sme reported that a conmon nucosal
wher eby nmucosal inmunity induced
arhedevabpreestan sb%aihdtéﬁl(tdmmvbymﬂés @nthirsd @majaieeakin global public
site (McGhee, J. R et al. The nucosal imune system
rom f undanent al concepts to vacci ne devel opnent.
Vi parieub@ogacci@s7®r@8q . “‘mutosaldihtaive ngmelged vas yanobttagtive potential
altern%‘tgﬁﬂe&étﬁe@aéﬂﬁ?&sal site has the potential to
system c i mmune response as well. This
sN@Q@%&'saWa'ﬁtr%ti%‘nh% &Yy B@ﬁ@fqllt/sd%"!iﬁblﬁeatﬁ@lvlieévé’@rws the most

compéliey Q%L‘bNer'd@lel@E)m%%ﬁ!ébé‘ﬁ&abéln@dé‘l%ry t@umqw& iS@¥velBprdent of a first
ntranas X or ot

line of asiagI¥tel y gnse: \R‘yd@np%@g ?Hgtgnﬁglgyeﬁ% ltIC(ﬁaE/SI@nPf gntry for many
invadiag pdthbgement nmucosal sites. The mgjority of the
PRSI PR RBL A SRt el Tfimune system
existsawhe@ém rrufcosaﬁemapleuu indu¢ed @trcur@tsﬂamn(leaq to |mmun|ty at a distal mucosal
site (Mé'@lyééo@dRuMlaé]t TIRO RS rﬁ%uﬁ@@?sté&‘ ﬁ%%ﬁda@ﬁ%té?rconcepts to vaccine

i nduce i mmino en|C|t§ agai nst Said antigen. The nature
deve'%mWqu'mga&ﬂ YafAts varies greatly, but |ncI udes

I h Qadm(brmdeaVermdﬂ%rnaént@eh Syia Banteishpkitekhs &6 potehiiai@o generate a
at t enuat ed or EUI sns and suspensi ons of al um num

and
SYSeCAMENG£CTRNSF 85 Welen i f adj uvants provi de enhance
i rhis rseggesp thas signifitdrd ibenefite ceabe abl&;ievai ti)y:ﬁhb detivezingef vaccines in a

non-irﬁ/'ggitgg Wa%ﬁg.png%}ef&%ﬁlg8Pom§%%lc¥s Lﬁgetb eli rﬂuﬁfyetB%qude range of

e nu at -ar
pathoggipsribolemanpetepatf diéareVieniGoshlsigAs remain r eI atively

| TR tf’fﬁaﬁ’orltﬁ@’f’tfh‘écgﬁ‘résérﬁ‘ dta?‘%a&élr%sd(nﬂfcobél%kﬁnéw&h@') /& ¢8mposed of
rovi ded better understandin th the cell ul ar

two C%P%’Eﬁﬂt%r (iprdlesh Erpetrantiget &f ﬁheﬁ@pquﬁ@ '?tgﬁﬁﬂt ape (ﬂ'}) igtmunoadjuvant
compdirei($)akdt stimilate an@sNiatgE immunogenicity against said antigen.

The nature of known immunoadjuvants varies greatly, but includes in particular mineral

BAC

ealt

oils, bacterial extracts, live and attenuated organisms and suspensions of aluminum hydroxide
metals.

Even if adjuvants provide enhance immune responses, their use can also elicit adverse
side effects, function notably of their administered route. Therefore, the numbers of adjuvants
that are approved and effective in humans remain relatively limited.

Advances in the field of innate immunity have provided a better understanding of both
the cellular and molecular mechanisms governing the regulation of the host immune response.

This better knowledge of immune system has allowed the research and development of
new potential useful immunoadjuvants.
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This better know edge of immune system has all owed the
research and devel opnment of new potential useful
WO powns@dj uvants. I n particular, toll-like receptDEB2009/057836
(TLRs) are instrumental in tRe coordinated induction
of innate and adaptive imunity in mamuals. Since TLRs
alrepafigiiars dddikeyregeniersad L Rar aet lysfmm@réﬁll intthe egordingéad induction of
mnateadrf?j Alpavd Pnrﬁﬁﬁlggﬁhdn{méﬁﬁ' $|Mcé nr Ry ghosiprddagd B %roadL\l%rlety of cell

Fol ng infection eni ¢ _nmi croorgani Sms
types, t@%@fﬁuai’ge fodteqsr \}”é'a‘uﬂ'}ét Hﬂf%igggtﬂ dp¢ BN 0 as
nFellovley afeqioh abye dathiogertel Infcrop@fahiBiias T(.Mé\NES()gnlz'B_R)nserved motifs

referrt%d;g)onge nrmqgrfg?ﬁgtna g&f g$ ggo‘?egc%é%erx a&t%?n%c lﬁxlﬁé %r?gagg%pgng induces a
gene papriesgjemipcogranr dedicpied sorsoti-omaien stearanse deﬂsd aoglied immunity to
pathoé c H{é? (H’?%IIHQMS Of o GRGARIS! FI‘EF \MHUQE’thé Brobt¥tion of chemﬁklpes which, in

eCI tract the’ onucl ear neutro

turn, smamﬂ@llyd@tpr@@ttth? qqlwrmrp@muph;ar ﬁglat{@mﬁ, P Misy directly |nvolved in innate
microlSihEAERERES. FOHRSMRIEDN RS ﬁbﬁ@t@ﬂh@@@bl‘étlbm@ I@@fr@élb%n@ﬁe mediators

r opi ne, medi a ors
(suoh P RFBR NS hE JPATIoBR B ot dendie ge"éd@?%%?v\am@hspec'a"ze in
antigenpeeseatdtion to lynghbeygesn presentation to | ynphocytes.
I SIS . S a ol |
SRS, YR SRRRT Bt el Sillle, SHiSRU S g, 1R harmmatory
immureg Fespoeseashiaut atkepenihasce theuadaptive pomsee trespdasé tedefined antigens, and

are th@9EbAIRSed RAVL |ﬁ{n‘?urFoQHJ%v§r9§‘S' dered to be
I munoadj uvant s. ite these Egt entially benefici al

ePpeERites thqsﬁep%‘?’gt'%'bh engficiatiqfiectss thanvpstemis foxisipt @dMAMPs has

promptéd effbids td deRieh @@n@bﬂweymt\m& Mranp kycﬁﬁtyl\/deb@ro&cijdn)ty Indeed,
uvah ﬁ | ndeed
e

enaintFRUBOSF e T LS §T R i5e Bra FTE A SFad] BT dIdige immune
respongasune responses. Bacterial flagellins (the nmgjor
f t
bgéig#]élaﬂa%%ﬁngﬂﬁl% r%a oP f@@l}’o?@rﬁiﬁﬁgéngéc t"f)\zf/“a%h? %[He@ %thogens) are
SpeleFCl page a@mlsts fprfTﬂ-B%aSH afonel | a enterica Serovar
TYRO FRT! Fa &EM A Fom Béﬂﬁ(brf@ﬂé ienBrich SekdVar PASHAALETH ﬁ@rTyphmaurlum) is the

studi es on fl age | um structure-function, imunijt
paradigpior §'i“8'ﬁél°i”r§'§ eljuym pteucturgdunclign H@”&@l‘tﬂaﬁ? otBp ﬁ'%ﬁ'ﬂﬂg
t Was i 904 narhin OQIGR D&teﬂhﬁthammdistlﬂﬂddcﬂﬂdﬂbﬂxﬂliei‘hmlr&m and carboxy-

tormingf FORHRUEE, coqi i AR o PRE S e Betialor SRRB RERBNR T
FThe& nuiddiprdasesn afriflagelareiFtiS eavbprisen diamioe yacfdsr natLiRendatory for TLRS
S|gnaI§1' gﬁ‘l"’é ('jéqualtéd éi d@?)'e%ﬂgﬁg t% iof, sﬂé’epﬁ\revﬁ rﬁeﬁ%%@g{uences greatly vary

nce I mar ences reat
in C%Qﬂﬁﬁ@gwﬂahzeaiﬁ@wngém%m shesiesdereinar. 18 p‘@@ir@% it § known that the

hyper@é}%bléer’églohns R Idr flagbllih SndePwity t hat t he
ﬁ ervariable regian i s essentjal for fl
a

B5eRFL BYPWN {131 dRIrHEBRYS Notnh MGFHPN 19tk gg@'&é%ﬁé"m"tes a systemic
respofise, ¢haracteyieed by theoprotili@igeldf ipnsinfammatey needitesdsuah as TNFo or IL-
characterized by the production of
G)anorplrsgpa%ﬁ\?q%gﬂrratory medi ators (such as TNFa or IL- 6) and
DEurdiwrinoes i dlagelfug t kriggeor ejuchbszgeddifionsinnateggend  adaptive  defense

mechéﬂ?é}ﬁ§a\=<§rﬁﬁ§érﬁdec e'pfﬂlﬁ@lta?cépﬁjnegdé}'m I'uH& nqﬁ:fogfﬂ%%regulate th(ja production of

mechani sms. For i nst ance, epithelial

chemokings fhec 6X&LEMeBLPRE CCIRO phishult [Wh woruih@rersah&MNs and DCs,
respettivigly. CXCL8 (I L- 8) and CCL20 which, in turn, recruit

rT}}arlous auth/cl}lrss have also repor%gje%at \ﬁagglllns are potent systemic and mucosal
immunoadijuvants that elicit (i) serum and/or secretory antibody responses and (i) Th1 and Th2
cell responses to both the flagellins themselves and co-administered antigens.
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Vari ous authors have also reported that flagellins are
potent system c and nucosal i mmunoadjuvants that
W@b0ogi156405 ) serum and/ or secretory anti body reBODEBB®S9/057836

and (ii) Thl and Th2 cell responses to both the

flagellins thensel ves and co-adm ni stered antigens. i

DRee it th@fepqterpj(ﬁ@ml@;?gd ardcesadamuneadigyant activities, flagellins may be
partichI BT HGEERRAR tRE deVéibbasnt 5f| \%@‘nle' BAd YpaRRular of mucosal vaccine

particularly interesting fo he devel oprrent  of
tyPe. vaccine, and in particul ar of mucosal vaccine type.

I-HME@srr, rri(ﬁESbf 06 sfal'deflaﬁillﬂ tf/;béigalﬂlérns tat@&ot&djnhp!@t@l&&;u&ﬁlﬁe for such

9 rﬁp ete(J Suit vacci tB l'ication,
Va“’c'r‘a‘anao"IO foar e CliPar Icpy r %I 5 %%Coééa a2gie aFAGBY: 1 ot egy.

| indeed!, th¢ Ikeow(rmﬁagelliri adjevdnitsstzuly mmtswesﬁtaﬂtsmpdnin partieular intrinsic
antigeRlcf RGVify arfd sfe‘%l@afo |hﬂ:érH1t%5tdr}n%>rron§|b§wﬂBﬁ LefiHidered in IVO

activity an stem c pro-inflanmatory properties
abfierefivet. epes @ nthgi krpwnviiagalinetype nestunepdienty merd to be physically

Imkedftb age Ita{rgél dntigén,| |ﬁm#d&&6]elmfﬁﬁtp'i>té?ﬁ$rﬁmhﬁe b@sd@hyé whah lagministered in

vivo. BEB AU RGO BB oTHOR AT L AATATE: GrastPy 1007 B, Stifinga suitable
flagellnedruigee fivkdgeoand thesinsiuppfie mentisogenzosubbxce.
P?H%(r@uils%hggés n%gd qurt ?i'[evr\]/ &rﬁbjc}utnﬂgl\ﬁhl&h ‘%%ﬁlldl b L%QBI egseﬂnmunologlcal
i nkage, and thé firnal uSeful” I"'nmunogen substa
adjuvartisrie pastieutarstoaindecsd andor ﬁrewnbmomnd@ammmlunedampnbe against an
antlgeHSﬁ&a9§ WltﬂH&’t"i@{;gﬁ&lb@ ahy %‘%hlf'l\f%ﬁ@steh{b iRAdhinaHbREidd Bffect.

i nduce” and/ or 0 enhancé nucosal | nmune rESBOHSE .
a§aSes PEWFoRaUEh ShAYH 18 HVERBEECYSY. RfeAPIRgiCatiigger an immune

respoSdedtty 4 kg mﬁ&t&te@\ﬂfh(thé tiratramagémn si de effect. These
ounds shoul d al

co advant ageousl be able to .. :
i ERBa R SRR e i RSV ARLPASRIS AR pPediicBrdt satst i
need, taheé vithéohgen Enparti@rarlyTisefyd fersea pradogiamt of omnunogerse sompositions and
hen. . | ' compounds that satisfy this
of Vachllégg',nrbg’ﬁguﬁg}gﬂﬁﬁg%%Y@@%arti cularly useful for the
production of imunogenic conpositions and of vacci ne

SUMMARYFWTHEquEqufommcosal type). SUWARY OF THE
een found, accordi n% to the
r

| H@nfet?e(ghfoquV@fpco&gﬁg t‘?jéh%HWEBtLﬂﬁU@OM peRtige fqogpounds derived from

flagellfl eghdting feonh Ganadhrang ént@maﬁaérmewpaurmmlmaf SECOIRAIN°T type, that
hlrrurlumof E xhi bi t in vivo

eXthI;Zr i VO |H1ml</ 3] uvgpl (ftIN;l/'y %%Hy?t[ é]qamt %8x?mpl?§]ﬂerem.
ebtahapl twnhaiscelshowm tachaerginigeterthal sesenh awentrt thad itmeset wovel adjuvant

comp&nﬁjspéﬁg@lptm %Wuﬁéroﬂlukggatl é({' m'}fggﬁé i@di NYF‘?’EPU'{ exertlng significant

exh articu osal adj uva
SyStefb\CcPﬁ%Wlﬁé@atWteﬁ@@'é exerting significant syst em c

PTRe bﬁﬁ'n@mb@ﬂlﬁ d@fl\ﬁeﬁﬁéo‘?npo-[lhas Sfdhd iMRWWtion are thus particularly useful as
i ved conpound he invention are thus

. flagell] r
'mm“’b%ﬂ%ﬁi"éﬂ‘i %ﬁs§e?”8§%f%ﬂva% 9¢ n@daigltﬁ?a?ﬂd/%rJBﬂ" Alggsa mucosal immune

resporgivant ageously to induce and/or to enhance a mucosal

| TR %Qé‘rﬁ%vemgn iy ‘E%éjgttes t&‘Xr?ﬂ%r‘nBrﬁ‘oat Al & SRaBmprising :

an | mmuno ant” Cco conpri
Na} erhhtefmqu)mpthtm hhqu; 13 leetst |9@%stam9@%aqmldm1tlacwdh the amino acid

seque'ngggfa'rﬂrﬁ g&ﬁlne cf(‘jore@l@hgl %fb‘dl%ﬁ%%sl%@"ltdf@@d IPA® 1 and ending
0 aci reS| | ocat e position 1 of
at an gMing R§idefegidyg Se?ﬂecéﬁfj I{ﬁ'i“n%‘eagfpklp ﬂ@%'éﬂ!‘@ SlefRt LB Offgi'&ﬁnam'”o acid
residueB ®o @Al posisnsSya 101 73fof BBN WNR°RBlanthe am no acid

b) a C-terminal peptide having at least 90% amino acid identity with the amino acid
sequence starting at an amino acid residue selected from the group consisting of any one of the
amino acid residues located at positions 401 to 406 of SEQ ID N°1 and ending at the amino
acid residue located at position 494 of SEQ ID N° 1,

wherein :
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residues |ocated at positions 99 to 173 of SEQ ID N1 ;

and b) a CGtermnal peptide having at |east 90% am no
wa@eiod/1s@ent ity with the ami no acid sequence stBCT/ERIOROSTS36

an am no acid residue selectéd fromthe group

consi sting of any one of the ami no acid residues

| otbatsaly Mterpsl end fsteroinakreprides ae dsechy IDkad oag ép the other, or

en@Hé‘garétNltét%rr?dTﬂarh@ @%rﬂmteﬂ%ﬂe@u@esl gfainafedly m&at bR to the other,
494 of S wherein :- the said Ntérm nal and

= ,
thro“%%%‘?ﬁ?ﬁﬁ%h%”beptr des are directly linked one to the
oPhetgrred>embodifenadfahdHmeiunbadlvann dopb@id1diiak invention are defined

hereaﬁeﬂt i,[hdege crretro' ndirectly linked, one to the other,
Fr'od % Cer chai n. Preferred enbodi nrents of the

i iheinowepiivranalseomglatend tof at heharmeeguticain compoditibh nedmprising  an
mmurﬁtﬁ.{d fa\ﬁtaéorﬁdbuttﬁ%s%ﬁﬁéd Qodv%rlor inAfe fIY¥GRE R8BSR, together with one

armeceut | cal composition-conprising
or moterﬁﬁ.ﬁﬁ@aﬁﬁl&'@ﬁ'h/taC@@WEB'Q@d“Q@”&ef| ned above (or in the

f Phé OWhBEAtRS ¢l ptdoﬁfﬂ)bsrtrb@g%tcb@rﬂm\gl ttB Oﬂﬁ_?_hQFrvéﬁtibﬁ comprises  an
e

R GTRCAN B SE 005 SRNeACBSTaT W) B SHBor Ao

CcOhgr saies piararrmatmmtmadn}dmmsttlonomdhum atS/adm‘gleDMy aboviesmunogenic
compoﬁi)t%%n(aceu&% osﬂclognv%ggﬂ?ﬁt% a?ﬂr ?ﬁa%h |r§Van sﬂ)glrjg agarnst an antigen,
e.g. tq produesgentibodieshpios vadcine Qere)SItlan ctmrwo@nnrpqsﬁlommtmh @rmmt inducing
an mrﬁhné F&Hehé&n %nsdblgéy&earf SARANASrAG3 Beht o prlE M. disease).

g. produce anti bodi es) or a vaccline conpositigon

(r\cqprd'ag éer?pe@tqrr%*nerrmwweat e §@idj 'H’tﬂndtﬂoﬁﬁn'ﬁr?omh‘?ﬁ'ﬁén or the said
vaccwfeeﬁﬂ@ﬁ%geblmslyac@rblgd_l@@tth@ Ealagm&ﬂUngadjjuMht @bﬁh@bur}ﬁd)ott thgarﬁventron which
. or to.prevent i.sease ccording to a preferre
s not GRS e $47 87 BB eI S ompos: t o or ¢ he

s@hel pressest inesraidu attoagatessiojthe ampunhsaguane cerapalind as defined above,

[

for us{e: gggﬂ@&ﬁéﬂ%ﬁ&[g%gﬁ?méfﬁéﬂég dI[]det\tg r@ht‘&%&g"?@hc&gal a%éupv%t activity).

Thiais mvgg@on alspcemgdronthgl use of @ndmayinpadjuyant compound according to the

|nventtdfﬁ”¥6?"?ﬁéjddﬂé/c§urﬁngcé3me@t%aﬂ%rh!?@éﬂtrcﬁbﬂtvﬁartl&%r o ﬁrdﬁém@ and/or for
nedi canment rg)artl cular to induce. and/or to enha

e”ha%”@o%{h'lm'%‘d]%"\?éﬂ nsgc3ganst ge ofAjose ?ﬂk&eﬁ‘ﬁr%ﬁ?réh%a f'age”'” protein (in
partic@iamniaefidutseal usapatment aftenadriairuti@nby ©oogudte).

according to the inv nuf act uri

R rielod i Bl b Sruclel F eAing e P Paprgiugnt peptide
compeurdl @y atfave distheaedi (i aarecompinaet veefpaoswrisigai insertashidemin, the said
nuclelg‘%ﬁ @Dta' tQ%t‘éelptﬁé’f%'fecttem t%nfst’o"r"rggd Ljith ttpe( ?&&'n[]clél'c%md or with the said

l'ar in e mnucosal npart ment

recon@whveﬁqratr on by rnucosal rout e). This invention also

relates to (i) a nucleic acid encoding the

i mmunoadj uvant pepti de conpound as above di scl osed,

(ii) a reconbi nant vector conprising, inserted
BRIEF DESG'RIPTIUNEOEaTHE FrlGURES acid, (iii) a host cell

- . \ -
R} . o3G0 B LB o
flageltbFs. THE FI GURES Figure 1. Characteristics and
r (fh%ﬁfaftrb btvsrev%fthxp@eomﬁémhggéuﬁ@ on- del et ed

I ns A schematic view of the reconbi nant
f]l'lg@é]rqthw@ of wi d -type flagellin FIliC |s presented in the left-hand panel using Pymol

(http://www.pymol.org). In the monomer, terminal regions (1-170 and 400-494) are tightly folded
in a-helixes and form a structural domain involved in flagellum function. The motif 89-96 (black)
is essential for TLR5 signaling. The FIiC “hypervariable” domain is mainly constituted of
structures and B turns.
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The structure of wild-type flagellin FIiCis presented
in the | eft-hand panel using Pynol
W@ baovpsd4dswawv. pynol . org) . In the nmonomer, ter ni PEi/EP2009/057836
regions (1-170 and 400-494) dare tightly fol ded in
a-heli xes and forma structural domain involved in .
f Uaige | $wiss-Medet {hotn://wiryeexpasy or@spdhs/)( Bn &wrfallj gructure was predicted

for FI@%Z%P{J} hd Fliel,,.] !;UR§h§\}vi9§%drl'm an-ﬁhl%tdﬂde@tlohWQﬁé’%bé\bbﬁ‘able region,
inis manly constituted of b structures and

reSpe?tUgEs Usi ng Swi ss- Mbdel
(Fibrt PIC Loy, 0 pasiions of Smtﬂ@Védlds aslineutricathle ddletlont are&hown on the

left- ha O nﬁgd't)l;@fgé?{’ %&Hdll-'l{cc 95?2593;8% %& atnﬁ IE%LEWi'néers 'at the deletion

Junctlmyp@tpeawea/ol e region, respecti veI y. For FlIiC D 9i-352,
t iR 4 el ineating the deletion
{Efcg%g\t,# foaeud O?E!J@QR@& S}éﬁel FMCAI 74- 40 O and
FiiEs o man sesnvaienotanes Afar i rdminigeation f flageliin formulated with

CFA Relpairy) follbaeti BNIFA 86626t SorBhywaé Brafel in ELISAs for FIiC, FliCaz04-202,

Cr oss tivity of F|Cs ecific, ser
FliCargga32527 \/dé\?gfwoauﬁ?dreék"k Sefreds @'es%ﬁtfvm @%r%i@%ﬁ'ﬁ‘eatﬁ }H} Cross-reactivity
of antiflEedrlmn(C)atross-edeetivity of BnGHACK fL.opserainng, f ol | oved by

EA BRSPS b LBl S st

results are representative of 2 experinents. (B)
qf%%ﬁe beBithelial ¥n@midishr ﬁd ifaRIMTbr Sotivity of hypervarlable region-
Gross-reactivity of anti- FliC D 74-400 sérum
deletes} flagellingal si gni fi cance (p>0.05 in a Mann- Wit ney

t§$tB)) Acﬂvati@dlwapuﬁténaxcewbyme_tc@?ibs{gnt tﬁ@“iﬁg. 2. by
cosa O- 1 amra . I VI
h@H@FOa?Pq%%'laEC‘?”édY%ﬁ&&' eedd""\{t]ﬁ‘ h@%ﬁ [ Sﬂfé‘.‘\s’ ?/F&&M%)ZQZ R torasn FliCarre

400 OF A€ i1 x4adoisse alfthepididatdd ednceetratonbyCaceButaboaelis harboring the reporter

fu3|onf 4:69?(% Hcﬁ/zerﬁl I%Q;\%?%f EB(E %Z%rhoalgjg@@rgwg V\%%t ﬁo\@%ﬁ%d\’\ﬂottne maximal

aC’ﬂVltwmeaﬂbloed) withFsatarating 74iC yeiso (D6 BEAS-2B orpreliial agrityelial cells were

stlmulﬁ@ﬂqmghadéf&e%eagﬁﬁl‘?%m USTRQe 1S 84 the JUBERAIdnR RdshiRs are representative of
reporter fusion CCL20-luc were activated for 6 and

1 of 2 ingeppriesd &XRREMaAS \Plwas nornal i zed to the naxi mal
a(@-Dy Btimurtas uf e nWlobbaISr&ﬁaﬂé aetslpegsd:tby @bléteu abgelkin%)
CS_ZBf brtoﬁ@hi @l eprt t[]e SIn-fr Fe e t|Stl n{ﬂ |va ent) were
REYae TB9glips ng' | (Y8 'i‘é\% d hihid YWpe Hgt aerﬁ’%J
adminitratddtis. m@esémﬂegdam(@t (nv@-S())fCG_LZﬁ specifinaefpidh devets in the whole lungs
were &&Qﬁﬁlhé@@ﬁ ?atéﬁ)swbc_ér%gqlmgq'@#’@h'(@ §B‘( hB@{@ nj;fh%ﬁillation BALs (black
nnat e respons eted fl agel ec
bars) P'I‘(hb'égff apen Hars) ey gampled éQa'F]éGSLﬁ? é’tﬁa@@t—?%ﬁ@‘c@ntlﬁtﬁ)n (D).
eSt#tMtﬁ!aﬁﬁbhlﬂWc@ (BENDB veddl dlt@thinedin ot Mam@&ithe) {eged
m ce (n=3-5) -20-specific nRNA | evels in the whole
l ungs were determ ned 2 h later using real tine
gRBUPER. Adjuvaii effdud of flagéltins withdiypelredriabhe regidus déletiank
bay a bar.s) asu
¢ Rt BEme SN PR 45 il o 8B By T EYPALE nbSyR e oxn 1
on da!ﬁp1>en®8 -.was deternmined in a Mann-Witney test. Figure
30n/%fyy ga@vAerfeeﬁ& |9<a§t. L@\g lméb%uvgothﬂtbymeﬁ% QMSALS (B).

i on deletion were | nmuni zed i.n

o-\'i ¢ BenfReAtratongf OA- a@@'ﬂq'a imBALE Was dpigrminge fC): CT) o n

dr¥sults @ﬁdeﬁre@ent@tl% gay 3R ifddPesRR€ ickpérinhdes.t StadstRal significance
A) and BALs (B). The

>0 85 hBs TErRrTe P MaTR BB | AT o BALS s
determ ned (C).

Figure 4. Intrinsic antigenic properties of flagellins lacking a hypervariable region.
Mice (n=8) were immunized i.n. with ovalbumin (OVA) % flagellins or cholera toxin (CT)
or LPS on days 1 and 21.
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Results are representative of 1 of 2 independent
experinents. Statistical significance (p>0.05) was
waledoensisned in a Mann-\Wiitney test. Figure 4. POL/EPIISY/ES7836
antlgenlc properties of flagéllins | acking a
V\H:ervarl able region. Mce (n=8) were inmmunized i.n.
hda 8P.bblife-argadigaldC titesg avare iBeasured: fother servaix (A and BALs (B).
Resul%céﬂ rébrésén‘?acfﬂv@ of'1 @ﬁy %d%péﬁ%n‘l?e)lp%éﬂl@é/ 35,

ers e measured in fhe serum
(ﬁat'a?%?mugcqrﬁ? é MWas %’”F%%#'BM@% ”%\fteit of 2

| ndependent experl ments. Statistical significance

(SP%%(S% / ELSB r& Q’ﬁ.gag %r%lllgg{b&'n?gggglpn(?gpéc‘%ﬁé 'anﬁ)gcﬂgg
f lemlcmwpﬂammumze{m chatdvask. 1 WNVRN ugiflagellie FEC and CFA, followed by
boostécgr%@?lzﬁe?(? 'FwﬂﬁtFIl@e% 1NN l?nol:m%gﬁb ﬁ%@aj la'nﬁ’né'_fé l\/\g'zfgi%llarly treated

wed by boosts at weeks
with Oé@iEUmP@”dlaﬁilWﬁB & GAivants ﬁ@”eaﬁmﬁé'l@”\%\f"@esqaquéwt f?‘t week 9.

Vgaﬁ Qo VWLIRE-(@alaing BctRig oaﬂiagévarsbécuﬁc rmramiéw@%s

one e re Carrle
PR EReTNE AnulETAL el T oS Rid bR aPdter Roataid CEL2BU P activated
for 6hiwitiuthe fagellimFliCacabRtatbeitepdTheél FBC hgpdrtisinhmebopémgircles) or mock

o s PRt PGPS iy 5L 6Bl B Sh 8 PERLERD 9 bl ovtan
with 16§ peimliFtifruRes s pea repiressintatiye of 1 ohd inkdependeokexrerioleats)
SE, QS) I#Uﬁbﬁﬁﬁ@%uﬁ’gﬁilﬁﬁ édﬁvwaéf fAGLIRR-EhaGHL |ﬁ+?rq1ne semm

normal i zed he activit btained wth 100 /
im@m:@%awﬂ@'we% @’Efee'é‘tﬁ‘ﬁe&t'rvvé”"BfPBls grlack ti’ﬁﬁ%i)e?f&?ié’ﬂt(grey bars)

or 1 LOXErENdgaBintmiC cﬁaen@)aré)n Séry eld-Boteraddt Pialldtéi Bed &% badeltrations of

coL2f ey ARG T IORE B PRI bl ack bars) 0 1 0.1

nﬁD)(Tgreeyeuhalrzn)g activitylofigpnainefdeagel | in FIi C (open bars).

STRSIF P 5l S B SRS e s

speCIf(CDyr Tiesk rﬁ@utmalan%twgteéjc h Jatey i.9f thw@emnﬁla%ﬂmﬁaﬁ% indicated.

Chembkiié pRﬁfucf?d?ﬁﬁ)seW Qh @§t5dh\éﬁérﬁgetvﬁa%nr§§§§lﬁ@djby EI‘!ISAWI th
vari ous anmounts of >e(}0\‘i'>)g\l/y,a i nspecifi¢c o r nbck serum

anEplBYGaheIeTIqACE A s qhterminaskisig HARONIVRIBEY sts,

as i ndi cat ed. Chenoki ne production in serum2 h
"Sﬂt!ﬁré: IE21'61krgegf%vé%)ssg?gé\grqseegae%qxltablrf] ?gﬁl? atF'Il% anoall-'hCMM 400-
I\/Mm-(wﬁlB{Smwre mstilledRing witk veriousiamaurds af flzweiies ré€pblasle squares) or
FIiCmacjoto S(M%%ry v@j réé)ﬁgft‘?é }: nfr éﬁogs%%erﬂocﬁAz/%éd gfr%%l%tegB) Yyere determined
6h 'at@Fﬂ'%\@é{l—ﬁlUﬁ@QIam@'%'bl ack squares) o r FliC Di 74- 400
(Qﬂa‘ﬁﬁtlc%ﬂé@ﬁlﬁéénce-we 0008 WRRL el iRl MEARRhitidy B mékt.
2 (B) were determned 6 h later in BALsS using a n
ELI SA. Statistical significance (p > 0.05) was
dEigerreri M eAlteration Mfnthe\\by$temyc ldctiestion fabyity eof7 hypervariable region-
of the system c activation ability of
delet#‘ ﬁ% \:i/llyr PQ ‘f@“?"egl ondel eted flagellin FliC D 74-400-
Wamwsaramuatqf fagellin dgi6 (blackF$quargsh| andiiCGaquas éspenosquares) were
admm%tr’a@d[?'v e %990&%%83&%%&)((&\% g@%(ﬂ n(‘28§We?é SQteFmMed 2h later in

he concentrations of CCL2
the Seﬂ‘é’f‘é‘?'ﬁﬁr@@cﬁ'—isﬁ later in the serumusing a n ELI SA

Stettidal Sighificdr@si(hCeaamas(detésnidiad Wasvgei-@mithéeist.n a
Mann- Whi t ney test.
Figure 8 : SDS PAGE analysis of various recombinant hypervariable region-
deleted flagellins
Figure 8 consists of a photograph of a SDS PAGE electrophoresis of recombinantly
produced FliCa174-400, FliCa161-405, FliCa138-405 and FliCa100-405 after staining with Coomassie blue.
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Figure 8 : SDS PAGE anal ysis of various reconbi nant
hypervari abl e regi ondel eted flagellins Figure 8
W@ o0v9i1sd485 of a phot ograph of a SDS PACE el ect rpghapPme9/a57836
of recombinantly produced FI{C Di 74-400, FliC
D 6i -405, FIiC DI 38-405 and FlIi C D oo-4qg5 after
staining with Coonassie blue.Figure 9 : | nmunobl ot
al‘-"@ﬂu)‘élsﬁ : O @h o186 ahsry@.@Iomamnohugpﬁarcwu.ﬁal.tehypervanable region-
i ondel' eted flagellins Figure 9 consists of
delet @?%‘F'}?ph of a Western bl ot el ectrophoresis of
I Eigardd m@nsubm @rmduaedraﬁhlcﬁdJNMtefm(blot Fdlecﬁoaw@‘emé(lﬁ recombinantly
an 5 and FI| 00- 4 er staﬂn
produ%%(fiF f1i4d°°a 6161(‘,1‘?5(13 and 3é4°i0a Ve o e(gfst 9 W|th anti-FIliC
antibodlesnoki ne productlon by varlous reconbinant
hypervari abl e region-deleted flagellins Stimulation of
the system c innate response by deleted fl agel l'ins.

RE%%.Wan!nGMcagewf RELEP chemaking Predidationy P¥ pearipusofpgombinant
hypeMﬁam reglmhv@laea)ﬂagen.asadm nistrated i.p. to mce

ours after t|o esa | ed
{ BiRbigtgn & PR ey tath teors Puade Hg‘ag g
| Rdoathbinintofflag@hs? ohemyqjelmEealed)ducdpacallonmdl(lﬂlugoredw/alent) were

adminﬁ?rréagegji“ﬁfbl. E]cgﬁn %?)“WBYH%% Vﬁ}dr?@é& Eegér% \9&] esta% led to measure the

ation o et e i nhate r Sponse
CCL2@gonksngratieh.f | agel | i ns. Reconbi nant fl agel | i ns or
trypsin-treated preparatlons (10 ng equi val ent) were
adm nistrated i Two hours after

| ﬁ]gé'é?l"&n @QPE“?'WE‘# C§§I‘|‘3I E'aemek'ﬂﬁag[ﬂdé’cf'ﬂﬁ indaction by various
reconﬂﬂﬁﬁﬂﬁy’pﬁ'ﬂla}l’hblé:rdyﬂglg-géléted fagalnmnt ef fect of .
0 for nmuni ns e
gﬁﬁ%'a g ittt faeo ) Ighed il ver o
I Recomizieahti .flageNing hougpttytﬁ;lr( Beatgyd ) prdpaegiehs | (UG lequipelent) were

admin age%ylsp %o ﬁﬂ% (% é) T@d g’f?erl Qgﬂ) Oféreﬁwghérb% lr?)%d to mdeasure the

rs’were measure he se ose
CXCLBAQQ“{@@EW“synboIS). Results are representatlve of 1
of 2 independent experi nents. Figure 13 :

r onmat i ] e at a purification
cyguge 829 gffﬁq %’i?ﬁBH&’F ttFE Catrprse f"ét"@'"&fﬂ'ﬁatm" against the

gp14mbrht€g"erannbm thEIHBIIWrﬁsOO rmuse nonocl onal anti bodi es

R GRE e R BEES i Bl B0 I8 np) FPESTENS YelPh Bavsutona 21
dOniday 36, pgpﬂmofsaeclfmlgf_y(tltees eferd-Inmie@somedain the serum (closed symbols)

and B@E@%%ﬁ‘;gh%bk § at%trgpr‘%g&rﬂawe' d“fh\ cﬁ@t|n%eé§hdg1t\dxperiments.

use noc onaI ant1 bodi es have
i mmobi li zed Figure 14 consists of a photograph of a

Sﬁﬁupf\cﬁg Q‘llﬁls:ﬁfawgi}ﬁbﬁﬁ b]foﬁ]fa at QBGh'nOBﬁa‘iﬂ:iﬂ%gﬁ&ﬁi c§iéle of FIiC on an
clie I N ur e I al Nl n ona
immu BRI SRS Irals SRS ISh 450 BRC gl RIORKA FRSTORIA figodies have

been tmmbb#izpdesent i nventi on novel conpounds have been
shown to induce an in vivo nmucosal i munoadj uvant
activity allow ng the induction of an i mMmune response
abwiunet 14t arkjectraphdorgsis, amabisis hef sarigusoebromategmphys fractions

collec¥é & dafifg™ phRfiestioN tfeit R7 Fiid bRnSimmunoaffinity substrate onto which
anti- FliC,174-400 mouse monoclonal antibodies have been immobilized

Figure 14 consists of a photograph of a SDS PAGE electrophoresis of fractions collected
as depicted in Figure 13 after staining with Coomassie blue.

DETAILED DESCRIPTION OF THE INVENTION
According to the present invention novel compounds have been shown to induce an in

vivo mucosal immunoadjuvant activity allowing the induction of an immune response against a
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correspondi ng antigen(s). Notably, it has been shown
herein that the novel adjuvant conpounds of the
WO pwensd4on exert their inmmunoadjuvant propertiBST/BPE09/057836

after intranasal admnistratfon to mce. The said

I mmunoadj uvant conpounds of the invention are thus
targetalgntigane pYherntheatsaids ywyelricompatndf caig apdmipigiered with the suitable
Corres}?@ﬁ@ﬁ gﬁt,geln(s)has al so beeg denonstr at ed f}lha]tc tﬂe sai d

in-derived i munoadj uvant conmpound of t
i HQ%E? W Bﬁ‘aﬁé%ee'?LS%QWHélﬁr%ﬁ‘é tﬁﬂ%&@‘é‘l" agmva(}ta?ﬂmpounds of the invention

exert mecnpmmmmdjmmhpnopewey@Isrwaman@armslanfaljmmtaﬁw to mice. The said

: n ni_f i cant
mma et Gl Beg Bt BN ER A PR LR HorhtRler et ang mucosal
immurtke)lresp«rrmer the results contained in the exanples herein

SR‘H‘A’S tarégtbggn%eﬁ%hgt %E@Q%t He (H’Ié( ink dHFNQ@ﬂHJnHN@Jb&uvant compound

es_not oW Sl lcant I ntrinsic antigenic
of th ee\“l"@@to” hase“?ﬁ'@‘@?dﬁ"%mﬁ‘l“@oé?' dig\ank Pronsrispe Nfity igrvivo mucosa pro-
mfIamiﬁa‘t&g eEE&SbUtR MREROWY ahPsibhifieiR bydtbmealrbiinfafPeftblyiside effect after
ant.i bodi es, notably into serumo r bronchoal veol ar
systemigigdOPBAL) when admi ni stered by intranasal route.
TNeretvon ehe essﬂlﬂsscmltmmd mathet beans@es heftedrgghbw rthatethevedd flagellin-
: t ' | . : .
derlvedqmgﬂﬁgg{ng\\é %gﬁﬁ’djgg?s o?t {Pﬁ)&\) Qﬁﬁﬂ%@?&é@%cng@[g%ﬁ%deﬁect, i.e. the
molecglepefcinteresy pr@renISn@mttenﬂgatmdb@ @ptangynio &igoes fagellesspeTiie antibodies,
notab@"i‘r‘utg sBfR br‘%’roﬁ&{&%el‘ér %@Qgé t‘EHﬁ_)WﬁeHSd%f'nLM|st8f%tdac§§/I idtraM3RAI route.

it is conprised in t}] hucosal vaccl ne conpositions
tEh%?@Q/\@’ﬂes@ﬂs fhowt thaly e&?9&5@6@”W”Y%'UH?LH’@?*QJUH%&@H]DOUM of the

mventidmmdaﬁbé a%zpwgn Bifédlive abiju@audpjtreCitnniir@aiebSeRseoedpecRilly for inducing
n_i mmunogeni ¢ conposition for enhancing or

muco§a|J i"’éj’Bg ‘?Fﬁipgnﬁ?sr mmune response agai nst a desired
aimhe geid. pdptidp awtmpouhdrcan asuss hewsefuh notablyBExberpliteis comprised in (i) a

muco%ﬁ%‘ébcﬁne E%Pbﬁf{cﬁ@tﬁ ﬁeé@ﬁ(ﬁ)ﬁc{’“? %@ats gqﬁ(ﬁﬁzmgegln%cosal immune
respomwﬂfarw?fms@lqc(prganr$mw o1 |aélg|an| |mn'(qnogen|gcomp03|t|on for enhancing
or trlg{;é th‘l?nlﬂ'%rrbyﬁﬁsg%gbl'nglea Weegehiggpt i de sequence SEQ

1 fromthe Sal npne|l a_enterica Serogvar Typhi nuri um
A*PC@?E@E'@W PRI I the Pamplesieseir fif foginiqrenhave, found that,
unexpte@teﬁkys I'I"LRerslgﬂ%ﬂlhg 94 icombaitt@entanzadnisingei rewt bemweosacpmm flagellin
(- o Ueindd RN PGk pEPLC LB S 1y N R e Samonoia
enteriGi Sgupydrmo by phiraigrein AﬂiCEdéOQﬁ tagetinrtliChe deletasi fadm position 174 to position
i e t r.Ga t - i .
400 S Ty O PO S EEGLI , IRTSIPEan ppomc

inflammggoryy €BeCtf ound herein that FliC D 74. 4oo flagellin is

STH@V}G}eMto?é haﬂu@ts@desftémlsﬁé/ﬂr%mRﬁ0§17&@0ahé ncmmproadnent beneficial
fla eII|n wher eas. .nu osa ct| b?‘ﬁ

prOpeU'ﬁéqu@ctPété pOB'E C3pREML LS NB R NHEANANS ?ﬁ’?q
hyﬁad/c&ﬁdnahtl teasr leginofoude Ihetedd tHdt &€l Limsilagetial is dtrngglifl‘dﬁenuated for

syste ]naﬁ CHSCOH%1 %Jj: W? ty4 %?ﬂa Effin We%\gs mW{:&s@xl a(%tlv é}éwas ]unaffected

At proper nnunoad uvant pepti
t hélas ﬁlserttaeorshwvre hierainl ihag sthef hyﬁwarie@le regiontdsieed dagellins, including

FI|CA19§0%' é}ra ra.cg%psols de driidlveY w.mhﬂnﬁmnémwa% B%\é@nk@el same

i es and advantages as Fl i C ™D 74-400
D 6| 405 and FIiC D 38 405 flagelllns The said

pnﬁmuﬂeaa,a%hypé,ﬁm@efdfmmuﬁteaf:bh ng fromFliC D
4he PndlngsNe[&Blw t%e mventors po desllénca pept|d8e famQy which should have the same
properties and advantages as FliCx174-400, FliCa161-405, and FliCaq3s405 flagellins.
The said peptide family is defined starting from FliCa174.400, FliCa161-405, and FliCxq3s405

flagellins studied in the Examples herein, and based on flagellin peptide sequence SEQ ID N°1
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flagellins studied in the Exanpl es herein, and based
on flagellin peptide sequence SEQ I D Nland on the
waeeystisd4bogr aphi ¢ structure of the peptide, toPEI/EE1009/057836
truncated versions that coul d have remaining
TLRS5-stinul ating acti vi ty The present invention
and opdhetasgstaliegearipvaircitie i She peptiaeh do inrgdiet dadjcatgdntersions that could

have .%mm@dmmu&ah@act.v@ a N-term nal peptide havi ng
an am no acid ?nce starting fromthe an no acj

- Bas @Userb pyeRiPrare e Misor venBeeaiRly Dl s GitpRcompound

compr&?dmgin am no acid residue sel ected from the group

ne of the amno acid resi.due : ,
3L ALl QD sePie. T op i BoR ilied R biiampe gmino acid
residue Iocated a]tajosmepth deBiall NG 1amdamnding dendnyegaedcesidue selected from
I t [ I~ghu f

the o o O S S ¥ R 4o g8 to 179 o
SEQ| d%ét 8ad at positions 401 to 406 of SEQ ID N1 and

ep Ggeﬂﬁméllr%pﬁld@ ﬁ@vn@@éﬁjamﬂ‘ﬁi éli:lliﬁséd%ﬁéegQaﬂ'{ng RO8h bhfd acid residue

[

Se'ectsiirpm@e O P%Qst'ﬁtvglq?ﬁ%d’”ﬁd’ftﬂheeanrt e?%?ﬁ%ﬁ'éu&éﬂwa&%d at positions
401 ta406 oft SEQ $@INI1 lsintl @nding ait theeqrhind eceingsitibe |dCateeratippsilion 494 of SEQ
ID N° geptl de are indirectly Iinked, one to the other,

through an internedi ate spacer chain.

Ooheeinses/ conpri sing and granmati cal vari ations

t hﬁ%es%fd @‘ﬂ&mﬁé‘-‘? %gpﬂd% i§ Blréct@mﬁﬁécf ﬂoctﬁé NQ@rrﬁﬁﬁ&l JeBtide or

taken to Sp ecif presence of stated features,
i nthegaigN- tgmfi%' Rﬂpt'%ﬁ%ﬁ%@éewnﬁr%a‘&e %rﬁéF‘@@P“y Brjted, one to the
other, Afro0@H a Irtsrri¢dritd siacer esdce or addition of one or

re ather features,, inte S, Sste onents or . .
o PBTBES KA RN T A, HHBGTRCHr PHBIISy dHEe8h ¥R bused in this
specificatier ahatg dabiakent ¢ lspeICIiyeilhel preSenveucfostdiedviaatures, integers, steps or
comp&r%msoUpggmugg th%rbgfg%u 55] ng?'bfe\éﬁﬂgﬂﬁén)t éérjsgetng%? a}qdltlon of one or more
other felatitjes Ilﬁtﬂgqérﬁtﬁs@dcﬁ@f@p@n&ﬁ‘éﬁ ofarews thakeeht i on can i nduce

a‘f‘ﬁ’é esmBaRINGend I?@ehtmﬁl'lﬂﬁy B@ﬁ'ﬁé}‘a%g@gay@%e@me@@ﬁ' igfPhunoadjuvant
when adm nistered to a subject or an ani mal

compayngy of Hegpltisdeqived eI subst ance that acts gener aI |y

t By aﬁmajr@@aﬁjeantp;bmpangd is @nfeacsd thaethguabeltiy- deffved peptide of the
onses tO ecific anti

inventiS &ph pBaL R ag d; RRRRE S e iRiRE leebiisht wadfBy ahgentioen when

admingsdereth &0 aiseljectroranveacedlne or | mTunogeni Cc conposition,

L RG9S LRSI intthb %‘%e%ﬁ é@ﬁtgﬁtém;e' ﬂgpﬁct@b@:necﬁqy to acceI%rate prolong, or

phar maceuti ca acceptabl e excl pi ent’s
enhange dhfeaéeaiityd’ speehic l'J"N”P @ﬁ@%ﬂﬁ%ﬂlséﬁ‘é@ @@'géf*l gi nati ng

f nO ek dtDeSaherome tHeasHi irfmliAGadRRAAY BmPHUMAI dBAr beliRed in a vaccine or
ATCC14028 f]| ag elli E? FI i C (accessi on nunmber AAL20

'mm“”O%GIWQH%OPEI'B OATRET WY %riea?rt’gorﬁta“f'ﬂ%nsr? Q%’H??F‘d“'ﬁ%'?ycﬁcceptab'e

excipiafitser the eventual N-term nal nethionine (not shown in

am noo%gg@ ase\;\gérﬁ% tc))ic%élecrel Ig)a:%\logg ececi\,?;.‘%ﬂerg%ng@tig'gﬁg&%ng from the
Salmapeteremtenigal Geeavar Typhimurium ATCC14028 flagellin FIiC (accession number
AAL20871).

Polypeptide numbering starts at the first amino-acid after the eventual N-terminal
methionine (not shown in SEQ ID N°1), which is typically excised by methionine
aminopeptidase in bacteria host cells as under-mentioned.

The N-terminal and C-terminal peptides of the flagellin-derived peptide of the invention
have advantageously at least 90%, and even more, amino acid identity with the corresponding

amino acid sequence portion of SEQ ID N° 1.
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The N-termnal and C-term nal peptides of the
flagellin-derived peptide of the invention have
wa@odwans@geousl y at | east 90% and even nore, apCTEPROY/057836

identity with the correspondi®hg am no acid sequence

portion of SEQ ID N 1.Descriptions of identity and how

t Rescriplignoefl identidy pndhbew dhie may be deteimringbatenweleknonin todgose skilled
in the kR. the art. As intended herein, a given amno acid

quen of interest possesses 90% or nore jdentit
V\F‘F Antgh eéjr BeTERe @ HRMBMUK; #F'S EGURARCR %‘f&ﬁre{sh@?&%éls 90% or more

identitgWithOa ﬁéfelfénsequﬁmﬁ@cl@fseqmﬁreéemenpmsS@Bjsaﬁlnatacioeaaiuence of interest

Y L e e

acid iqemtityovitiocthel seldqafer&m:e amn@ettlésmuwce he percent of
' ‘ﬁ@ﬁ%fe‘f%n@%%@t‘%eﬁt\’@ iR Apbh RROMEREERId ddiBences, the sequences

sequences are aligned for opt| rraﬁ’ﬁgorrparl son pur poses.
are aligged dxz0Rtimal CEAP3NLANPUROSS F@@WI? ndapsecapr bapptrpdiged in one or

both ¢t d firsBhn®BGedoSELaMHD i BEqRHcE fSHESHIBTE QlidritherRind MIn-homologous
nment .and honologous sequences can be

no
Seq“E’&P%g%ed‘atPedﬁ'are%Wegéﬁ’Fﬁé’mpé‘ ﬁO’bB‘I’rBE}%eés For opti mal
Cc Bopastinsd momiph psesyrpddes, ﬂ@rp}s&ﬂént@ff ideshdityt ofttywo cimibovacid sequences

cn S 1 b VRNV ERR By ) S oS 1 ceu
MODE/CHECs@IWs trat W(Ep ALIGNMENT GAMENT »= '3 @UTPUT FGRMAT = «aln
w/nungé-rré:w (E)OBM%BUT ORBER W Qléﬂ%%fd%i\rr(s) éé);oQJ'A'B@F\u\WB@ER X no»; (6)

gned

KTUP( ()W‘éj Sﬁeié)« de‘(auéléf ddl W'NDOVYHENAPT\'IW @Eﬁ@#m —()8) SCORE TYPE =
« perd@@f auld) TORDINE SQR&JI‘EWPEO‘-; PAIREAPEAL defdult(:3) (1TOPRVAGGENETIC

TREEgm%Gi_\ZIUE%,I C'«?@E%) Té@%@%& =« ﬂ%ﬁg@»' t(1:?)1%x|§> ,\giPTé& $ «default » ;

(14) ENCHBARS! ¢ « Yefault 33) (1GABABHBNTENSICHEF audefault » ; (16SARNDISTANCES =

« defa%‘ﬁ\ ()(W)ﬁ%ﬁ*gl?gmﬁga%&% Wﬁ&%@?@g%ﬁ "« hide ».

Incpqﬁ]@garamls ug@ier@;p@)i thﬂg&mg:@mdmpm ke mage ¢éthout destroying

the ao‘vﬁnt@?éé beh@ity bitthe ﬂa@@ﬂﬁ&@@@%e?fﬁﬂ of thé FP]K/entlon
i catjons can b de w t hou estro

a@thpg@ggcagw s ﬂr{ﬁll{%(}‘do\ﬁlltfillp]ethﬁra%%"lng gltgré'r&s ‘immunoadjuvant

comp(ﬁlﬁm{f Icﬁleflé@ellirh@erlv@d%ﬁptldéf ofSthehinvestidni §@tld>rfg1§s ane particular immune
ed wt.

act|V|ty amﬁg%rafz%\)gﬁ?mggl%%aﬂ. fpelef g dHV?OS%F%PélH a\%aropertles without any
SIQnlflpmmsysterhlomro{arﬁblmmalerrytsmtmef&a@tI ong as the particul ar
E@b‘? \?ﬁohé’ Heddies cf% eétfé%qed 'c,%vgleﬁtw &Lﬂcﬁ’ ?}J?@ntly to the flagellin-
nedl at ed nucosa uvant properties W|t ny
deriveg); @?ﬂtpﬁc@nﬁf‘esm‘ﬁ@ﬁf‘c I%ft@n%fqrm% yotBergeolgpgniides. carbohydrates,
nucleiEBERBOF lipiygr i ous nol ecul es can be attached, covalently

I:iﬂénm @}éﬁ%&%‘glé%ﬁﬁhfﬂjg wn ggj& ggégvi%gmrggedpfst g/vilif the immune
respo iy gopdHt h raodi y atedscludadolieHie t Aition of thplim&ntion.
TWno? r‘r%&ﬂgg{%ﬂ? "Pvéﬂe oF BodIR ' ?(.I)r %X&rﬂé@al loXsérUat \)aegubstltutlons of

antigen agai ns % " Tmune respdnse
naturay ciecwiid g fanaing iasits andeas r\rwﬁllmﬁedtrwtmrlal alterh@omWhlnhtlmmporate non-

naturemg/ JcB@rrlh@\éﬁﬁﬁé 98ids, '\érﬂﬂb JRALALIGH LR ncadhAInfiRetics. fFor example, a

concern, for exanp , conservative substitutions
Lysmq@m@pagc'q,reélggg,}srqqﬁmgldgfﬁdntg bs@ epnsaryativessyhstijutign for the Arginine amino
acid r@.augct ural alterations which incorporate nonnaturally

e o s Ui

a secmr&Spcdy_qutlSe oerdmeemdompla_es first pplymptldess gemprising one or more amino
acid d?f‘fg?gﬁéetsuéé ggmggﬁedttgeth@rs%'cgﬁdq%O@B%&%e of reference and wherein the said

amino acid differences are selected from the group consisting of (i) one or more amino acid
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acid residue. Thus, as intended herein, a first
pol ypepti de having at |east 90% am no acid identity
waowrdo/1ss48econd pol ypepti de of reference enconppSHFEPI0%057836
pol ypepti des conprising one br nore anino acid
di fferences as conpared to the second pol ypepti de of
substifudips, dicanef dnakp @M macithdelebions and (Wo ore PUMare areingeislsadditions, or

any céhBinsInest(igdiifdemit.ne group consisting of (i) one or
ngie am no aci dsubstitutions, é i) one or re am no
a

pergdy. dhg @Hgntg)ﬁdhlﬁ ?ngonm:?\és yariard pelyegrtidgs Hayigg one or more amino
acid s&dﬁltlﬁtloﬁl,sdelélronalﬁ)y adgittnd)at Icompefed(tb)a, pdlypepti@d of fefdrence, preferably

BYEOLS it s a ari ant
1.2 ge?yéa%t?/aaes aV| én'g?l@c'gr #ﬁtr' n% 8/§c\{ 2,374,5,6,7,8,9, 0r 10
aminosagliss téletianisaamel/ordeRe 3, 6nS, ®17, adalmrlmwnlnaacwcﬂmmma as@ompared to
the pog/p%gha/é)@rﬁgfe%cgf reference, preferably 1, 2, .3, 4, 5,

10 ami no acid substitutions, and/ or 1,
2"I’h033; sk4||s 51 thg ary kngw @ cay dgt@rrglmeﬁ/@had(ﬁtr(glc@lgp @ppq}ﬁges functionally
equa’a\é}ﬁ/a‘h{lnd-ac@analggs énd amirf» acid mffmet@s. OF 10 am no aC' d

S o ghmentoned. PRcierimnah i BB Rateds 8 Rved peptide

of the &riventidrucan wodisdctly umm bddvantdgepasly yomntlybh/emepam b@nd
a@ognag\PelrIQaQF%e %ﬂb?cﬂ‘rlng% atﬁédsana rﬁ" érr(ﬁﬁﬁ_ '%%d C termlnal peptides of the

ve-nention Fmonal
flagellpﬁéﬁﬂrivaégeoﬁdef¢fé@reln|vemﬂqmeare\mbrepﬂyplmkdé Qrfe tpH@e pﬂweﬁlnﬁough a spacer
Chamcan be directly linked, advantageously covalently by a
eptide bond. 1n an alternative enbodi ment, the said
N'_I' ?H@Q%ICha'ﬁthQUpetP%h%Ie” FetS rido dyterfore with the biological activity of
the firfal d@@pburdt s b6 Goppt intheurRigehibl®y bMefinbPBorAp&und is not significantly
in |rectly i nked, one to the other, through a spacer
increagfdi . The spacer chain should be chosen so as not to
| Tﬁhersbece& ohairh i peefériablyopiadalupact amiroyadds tihled tagather by peptide
[
bonds gﬂ@ﬂ% (?)glglﬁzgllffge%e@ I:[‘rgéall}]lt Wﬁ%%ﬁgaésk%r%%s&gﬁngéﬁéﬂ the flagellin
derlveéhwpﬂdee of H\eelﬂ\é@rélﬁnyde@ Q@feffedaf?mh@"@@m@sthlel &‘rﬂ@é@f chain comprises

from 1 P24 Eﬁfnobycuﬂ)@mlde@%yb&éﬁ@e bBREk, |WH?3'I’*&H 16O YRR dids are selected from
bet ween th termnal and C-term nal sequences of
[

t he
the 24 I”éb’é‘?'\ylQﬁ’ﬂ%rf'f‘gécﬂmﬁ%ﬁﬂdéelrbﬁ TeE RrRIEERE| YRLOHRE, ﬂ]erfI 16 20 amino
acids lafee%éétted finb G, et Bro, ARR, SPAS, LYiBvenanprel referdlilthe spacer

29 tide bonds, wh
chain 5,ba i BT GR°AR e REEDON rRERhoRE 20 "
nbibaHpablide- ke tsrare ratpogpuisaibleadir égamble, alkptdinersr efigseradicy| linkers may

furthe%ﬁ@%&?ﬁﬂkg '@hgf&% nof- é&.c@@y%dﬁﬁﬁ&ﬁ@ |o?/€ére&5/Pq1afJg%m CN, NH2,

pheny,breéq énaihiey typeeé nefraertidedinkers asaowﬁérqums ghfcol group.

Nire @PM sﬁlllan%@'a@ \Nelpmﬂ/ssﬂﬁ‘&i@%%ﬁcer'@\@w@eﬁﬁd @8n |ch68§ér fhe suitable
al so

Spaceélcﬁ?f‘ F?tﬂﬁ'gﬁlpﬁ%e}w e??hém%@“%m ¥%? %1%53‘?”3\’1‘9' peplide sequences

he haganlinktoaeite &d gthér. nderi ng group, | ower acyl, hal ogen,

CMOL%%I’ th%gé%rﬁgf‘n% mlAQOtc?be CMJ% folfhe ?er%‘ierpaﬁ sggu?r‘ce, located at

I's'a p ABNg g ycoﬁ roup he one s
amingj ggid MItmnM&&leISELQ@/\H  He sdvantegasusly hieplaced yraiserine residue.

C‘Pﬁ’i@%ﬁbétﬁﬁuo%%a‘s%%ﬁ n?tl%l%@éd bek sp@@u?ué‘@lglflagélﬁﬁﬁgw&j dptide of the

he N-term nal peptide and C-term nal
|nvent§@qme§up§éltq{@§ Perurs Metyaly to fagellins h%fr othgp rkagipsial species like

Legiofrtga Qﬁﬁﬁﬁ@ﬂillﬁwﬁmumglt@mgdhé qilR@Ltﬁlnﬂﬂathb%c@vﬁyeUﬂhdﬁéﬁubstltutlons can

ve inRAFESe § Bogare abad bp el ekl aBl T & il QastilEe firther mark

the flagellin-derived peptide of the invention.

Preferred embodiments of the flagellin-derived peptide of the invention
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This substitution has been introduced to mark
specifically flagellin-derived peptide of the

WO pooensd4esn. Such substitution occurs natural | yPETIEP2009/057836
flagel lins of other bacterial®? species |ike Legionnel a

pneunmophila, w thout altering the TLR5-stinul ating
abegardling preferied emsbedimentst inonew ehinerfiagelfin peefiseeseabance SEQ ID N°1

and oP®2! driAfgtdhhic StruchRé, tﬁletl\ﬁferltnnw%l ?é’ﬂ)ﬂdj\éﬂﬂtthe |mmunoadjuvant compound
her mark

R5-stinmul atin act|V|t
of the I'”é(ﬁ@i'qu i @eYan °Hé|¥t ?ed%d%‘? f'iq% they\aEHA 89”3'?5W€f% Higgamino acid
sequeen@)m%}enﬂ.?’?oﬁmm@ndiaBbeBQdBrNWed peptide of the

ven ref L |n V]

RGBT et o Bl SRR R ) Byl s organized
in 3 adnh;ashehkdzsagerwmted tzytbeh@iuﬁnefolbWed Nyt atarshedts pogthethe tusfis. Retaining
part(s 3) th%ﬂg r’&vé’t ctt?r@érgﬂut'ﬂg ﬂftﬁrtnnﬁué Wa%/nbboéhfﬁclc’ent to, retain TLR5-

vantageous Yy se ected fromt roup ‘consi st I Ng of
stimulgting ag§vHy (aed dn @éa@élﬁeé%ucpselgTLFifS-imulaﬁngLeetl\&tmbl ip. 4y amino acid

sequePtesSEQoIJP IR ID NP1 Bevithing Whedfirst 2 Bﬁ)hgmegiésuﬂte%rﬁm@famd sequences 1-
onai

e rm nal
157 of SBECTD, W1 Eoging ks Siinrih S Aas 48 B et saqygaces 1-173 of
SEQ IDal11osuathitzythb éN-tera inabdtaicanes foahdirt EliG1$4.0RB4gEllM. Ng
r t . .

PR e, Bl PEEAMERISL iR Selfe il PPl of B M Ghoaciuvant
compgundds selepiad tfﬂorruﬂhargrtmpc@malstlngﬂahetanmﬂ 2aid ﬁ@ql@@cewww% and 406-
494 of SEQ IbRE1anm no acid sequences 1-99 of SEQ ID N1

contains the first 2 al pha-helixes, the ani no acid

sERAsHUERS the SPsgirysture lagsINnFItophoyTsHbat Germinal domain is organized

in 2 afhBabdikes set%iiat@@%yttiwa m@q?@éﬁhﬂg%%@lt'(@rtﬁﬁﬁesb s'b?:@n@éry structures at
the N%} ?@L% g\ﬂ%y i’%o 'Cée@ cP?e{e'q\llh Tﬁ!ﬁ&%@cﬁn{gﬁé‘# glﬁyséa@d In partlcular mucosal

TLR5§m0@tln@aCW|tyﬁ e smind &id sequenats pepéd4def SEQ IeN°1 is the sequence

found' iH“?E'lR?%‘}JﬁOUVf%gEl ﬁqme%&d the® a c?%‘c%dséiu%ﬁgéié“ﬂggr4%ﬂpof SEQ ID N°1
aci d sequence

Contam@@nlyztlgmtvm Cgmplmabamd)amehxq&ﬁ%amda%ul ar, the 3D

(Sjtnr lé@ﬁéiﬁepl‘éf‘erfédaQﬁMoH%éﬁlté Cth%hﬂl\l‘férrﬁlhélt Qpﬁo%r Ik nﬁé |mmunoadjuvant

omai.n i S organi zed hel i xes separ a
comp@ydfithe Hwen %grﬁ|sF§gofptge ta(rEr)o a%ld spausnce égqg}%@g,the Alanine residue
locatedtat positiores cASEChED Net efidrendssatreryaimoHdid tegida8tiodated at a position of
latin

st TR fdgeinidiy (i gl rRling bt tho e, a8 Bl &b Blted at positions
137, @éqm:&dé@ 11 1491143, 1%Q4|5D1‘Nl 14<, 14 1§9ql®ldé1fﬁ%d53 154, 155,
156, 157, 18d G5 146(73)@16‘13%5' 1"%235&”168“%@%7”’@3 %Blf nPioa‘r"YP' 172 and 173

sequences f I'D N1 cont ai ns

oy SEFiRiRaPrefarfsita ebONiEeNts ethen Gateymingln peetroteapﬁ e immunoadjuvant

compdUirRef wﬂedmea’q@ﬂl EBRIsS of i Bhﬂr%r gtiddeqgheRid startPy atheh amino acid
|V ntion consis

re&dupﬂgyag A g%@&logm&)g{ érstefq%e A orpﬁge AFoUR; q,%]smtmg]; of the amino

acid reﬁdme%ulecdatea at edsitidnspasi, 40AN403, 04 SEIP bby MO6 aamil emdisatathe Arginine
. ted at a position of SEQ ID
res'du%ig%a eTth e%q'f)ﬁgpngt%hgggzr@aﬁgqcon3| sting of the am no
atni @ spegifiiciasped ot Htesd ruefepied iembodinends, the3®id N3termingopeptide and
the s%?dl C té’ﬂ?"r’nal 1?%)tldtl;44)f %@5 m%ﬁoad}ﬁk@nt 1éit§5$gpdldi1§o 012911? IR%ntion are
advanj_qggoug_l 3I|nk§@,4onq_6tg thfsgthe16’;hroq_g§g thé_é‘gﬁz-djrygkla-ﬁaIGly GO9H above-

mentiéhtd sbéded éhaﬁilﬁ(lfealrﬂSLMsﬁﬁJ%r’f ettherdendédBsduencé he4- 400) the asparagine

aminay a8 TERALR: P GHIBL 5F BoSiar 48 9@@%3&5"“i@%”%8§%%ﬂ%%eous'y substituted

by a sstise tasidgeat an am no acid residue |ocated at a

pmﬁjsthQ/Q %%b?ﬁ%én?s Ng)f S&Jcﬁc dr%%uan)g J?ﬂl? %r‘ﬁggundts describe above

am no aci resi d
enconw@rsﬁh@wmfhcmge, QT 11 G40 ely05 H@Ba%ﬁm@ﬁm the)@xamelgs herein; and

Whichl%ﬁbe ﬂ?@dé&&ib@ﬂﬂ?mb?esé&é'i?héreﬁﬁde%.d at position 494 of SEQ
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In a specific aspect of these preferred enbodinents,,
the said N-term nal peptide and the said Cterm nal
w@e@vilsEoof the i nmunoad] uvant conpound of t hePCT/EP2009/057836

i nvention are advantageousl y'3inked, one to the other,

through the NH2- Gldy Al a- Al a- G y- COOH abovenenti oned

sha@evelc filthgr (@mbkodiments s tsptdutN-ermipel ©Rd dderatiral peptides of the
.mmumuﬁ/aﬁtecdﬂ oA QF interbeconsiBBSBEE aﬁumms@@&céﬁndg%nd 401-494

égéi\m 05|t| on 488 of SEQID N 1 is also
of SE arﬁéB M§!Ysubstituted by a serine residue.

| In wsttilaturiner &n‘iﬁmﬂjlrﬁérﬁtt sh@fsaflithtermiman@ad] OMedniinal peptides of the
SRR R B PRA SR TR Sl 4 Bl 1o 405404
of SE@xanmsl esspedtigely; and which are al so described in nore

d%t %' k_lethg{rﬁgpgﬁﬁbddﬂn@nty%e slérot Iﬂ?ferrﬁ’ggp%hge@ttem{lnﬁ ﬁ@dthes of the

C-term nal
'mmU”QﬁWQQH?QJWd@éWQﬁWOG\S'SF ﬁcttb? 88YN:HS paquenres hd 37 and 406-494

OfSE@ermma,@gge&.egrences 1- 173 and 401-494 of SEQ ID N1 ,
n astill her enbodi ment, the s

,r\fnt ggrﬁ]telné[ﬁé%@e@st g}emlrﬂgpn Waag§og1rpoy according to t%e invention
compiiigaTan caddiitionain inettoopoei ndsidde ianttkeie N-tecrdinal £hdobspdutally when these

comp@]ﬁd@%c &o‘afjéeeoq%er%%gr%b@\ ﬂ‘t ﬁf’%ﬂ% |r41Ir ﬁgctgﬁ cg[ls SEQ 1D N1,

the said
I\Mélnenermodan@htcwtlewﬁ rtb¢ gaipt Ndersringfl anve C-terminal peptides of the

mmuﬂ\dHE}U@@ﬁ%dﬁY@ﬁhd%@W@rHQtdco‘ﬁglsf 6‘I{tﬁé %ﬁﬁncﬁé’é’?& ‘sé(gje(%eé he 73 and 401-494

cli d sequences 1-13
of SErOeélBe'Eﬂl \FBP)/f'aQPW”éj@H%e%rPSBW%@ﬁtt%e "?‘f?@t'ﬁ)rﬂrr?@ﬁ%iaféj QlvaWt amino acid

sequeﬁ@érmmdl RTIC WefHited filoth tHe amiteBtil Brqaemaes bending from amino acid
onal mathlo Jne rei%%ﬂ t th TN

positicggﬁ'} aqmlgo\mgnoqs o0 ¢ 090 8? 8%@%@£%e %Ogr\tion is also
termed @cihaipresent dqmcopMnﬁﬁlCmub&bCt)le?FhGLwMaJl flagellihh t he

eﬂ@(?oqglggq fé(\’tb%fgrlrgd noagiﬁ'héjntNTht egéﬂj ”r@'t%{ﬂﬂfa C;Seﬁ)ﬁ&é“a%' the said C-

uvant conp
termlr@bngwtw abfthe imemurdadiivani @pn@@wér@&&e Ivart®naaie agpantagepusly linked,

one tPthe dr] Rrd¥hh thd Nﬁz-fdlya—gﬁ AIb%IQ—@'@Uﬁ%bQ@@Heﬂﬁor@d %@@er chain (i.e. in

nventlon consi st he am no acid sequence
SUbSt'N‘i'O” Oéléfreefj%'atefjr%ﬁwu?rl@ %ﬁﬁ H)adhe agRYaenESER® 8RidiTRgjdue located at
positidr’ 488 GrBAW IEANP d iPaisd bivahtdgebubly sapitingieady d seaAsée tdsue.

e eg8yaoRaTed WRoRE of dBenf NIRRT gt o R 21T amino aci
sequende Ad@ted the b@ntldé;sequa‘me@oOSISﬂsagSEDl IP"N°2According to a
pﬁslt/géat@g ﬁlﬁmeé’rﬁrgé‘?@{aﬂst&eth%a# ikt '\ﬁrﬁuﬁé 'é‘cﬂ%@&eme' QG N-terminal

I NMMunoa

methieitpoiell oW N ﬁ@&wthDorNé’r)e vﬂu%ntﬁa@wﬁwem'%ﬁ@eoby methionine
ammo@@ﬁtlda@e‘imlt?ac@érréerﬁost Eé’lfscéégllrdbh&s%geog y- Al a- A'? ?y C(I)—|
ove- ne |on acer ain . su itu n
t Me Uil &% &ﬁ&@'rﬁ € 4 " ‘W t?rﬂ*é”aésﬁ?{f Ay FP%’“deS of the
immumzdwvaamcdmmulnd@atrmeieatthnest ofi tb@ affit afid SEfuenbed\1-160 and 406-494

of SE?L?B qulvgﬁ%?f%%gmﬁld%rlgg&gi%w%e%gt %/lr‘rf\/e%ﬁgﬁ NSnki gt%' ﬁﬂgﬁe amino acid

e flag erive nvention t
sequepbe &iE{edDi N*1a deRtedyiiiono thec patinpegeie rrequendseexdefdiogiérom amino acid

posm(ﬂ'ﬁ 1 fé)earﬁlﬁg lé%f&%?osﬁ%ﬂiﬂo%t ‘T’hé ﬂag%lﬁg pdBtibie se&’&%rﬁé@%?ttﬁéjﬁventlon is also

ering starts am no- aci d
terme@%ﬁh‘ﬁwseﬂi %’%ﬁcﬁpfﬁm Fﬂﬁmwrzt@snphg"@n@wosgl@sﬁmnu n SEQ | D

NRgcordliiy Qb & préfgee IMbodRweHts ek béfd rmitérhmml NRptide and the said C-
otP pt | dase in bacteria host ??h
termlﬁﬁb%;? dg: heog'rgaunoadjuvant compound of the |nvent|on are advantageously linked,
one to the other through the NH,-Gly-Ala-Ala-Gly-COOH above-mentioned spacer chain (i.e. in
substitution of the deleted sequence 161-405) ; the asparagine amino acid residue located at

position 488 of SEQ ID N° 1 is also advantageously substituted by a serine residue.
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In the enbodi nent wherein the said N-term nal and
C-termnal peptides of the irmmunoadjuvant conpound of
WO ndoens®ds consi st of the am no aci d sequences Be/BB20am057836
406- 494 of SEQ ID N1 , the fl%gellin-derived peptide
of the invention consists of the am no acid sequence
SE |TBgRlin-detierce pedtide o theidneefiting hus dobdeige@rigea 253 amino acid

sequeRté, SHEr&d thd Qéﬁtﬂﬁlsﬁeu&féb%ﬁﬁ%ﬁﬁ snomlwtz@ am no acn d
sjtion 405. The tide sequepce of th
B oudR Tenaru St M DRL 'agéﬁ?i tisrc feperaual N-terminal
methidrfihe QnBt GahohdS"in OSEQ FDi ®° 12215)6I wl4|65 fdl ag@tdilynéxcised by methionine
red enb not the said

am'noﬂ??t'ora%e Pacg%rp%%&g qrﬁaastwger'g'sgo Cer ni nal pepti de of
t me themamieaiihentamwhersimpbe nghid f N-tdreninalvamt i @teraimal peptides of the

.mmuﬁ%jﬁﬁv‘aﬁﬂ&ﬁ% ok GK&%%O_I&H%SI & thE Sl &lid sEdUePUgh 1 %? and 406-494

Al a- above-nenti oned spacer chain
of SEQ lg N 1n tﬁﬁﬁﬁgiet“[l eﬁY\erﬂoePWte QtItes é@’%‘@%éﬁ@@s"%(ﬁ H@S?m'”o acid

sequencé [BE@3IDaN AQI defetédifdeh 8 Qmirﬁﬁia@ié'es Qérﬂieegxtéﬁdlng from amino acid

on 488 of S lso vant ageou
positi 048 fotAipEg 265 OSSN, TR 1S Rl SBaroR 8 4l ipugntion is also
termeg é@pthie gheeseht tdeeriptione™iC Qg 4tshos” Fd]ﬁg@gua;e‘tdagelﬂna 253 ami no

28 e SRIUBTE BrotthE SRl RoREBl US4 CUESE 815 SHD tne said C-
terminfaj peptidermfiloe mwhdn@fdlte/ant ¢rnpopedtafife Nvenrtion argladvantageously linked,
one tdﬁﬁ%%r@?' fRFough e ﬁlb%‘@?y S\ ﬁ'a:r(éﬁli/ 28R )anovd) hféhtld)r%d spacer chain (i.e. in

pically excised met hi oni he am nopepti dase in
substlwgﬂé),f,trga ﬁ@gied&@ppgnc&sﬁﬁq@(g}) ;dhe @ppragine |gmipe, gcid residue located at

posutu@iﬁ&&bfrwu IDWen ed alisb bev@mgiaously@nmtmbd epd serih&rasidual
P S0 e R 3 M AR BRI oe3i R (€2 ag  amino e

sequeafte, %@ré@tmﬁpeptkjhseﬁdmg:elcbnﬂstdm BE@dDU‘é"ﬁBI de of the
& t S
'I\IBXI?B%ﬁt\Qe t e :%S ts%fr'[s %ehr%mg%? dﬁﬁlhg aﬁﬁggﬁé}itﬁwee E%rlt@al N-terminal
methigningn @ei rﬁi\oa@u dn poERt ilen Ni2®). t whighi r$o tw¢aﬂlyp@§¢l$edorby methionine

ammoﬂ)@éﬂda@% baR&e ﬁds’ﬂcél%@s'uﬁﬁeﬁ&u%!@é&ﬁ of the i nvention
Is al so terpned present descri t|on "Fli C

Ding 4" %cﬁs“b%#me'ﬁl w&e'rslrgghao%a'%%@%mm nanda et H‘F’}% Reptides of the
immurm&'flﬁ/éhtecbnqmwdldmﬂénest &tﬁws&abdtri&érﬁmmarawl semapmeia -89¢end 406-494

of SECLIRSR b TaeMioBiR] whBuft of e TRINGE Lol¥RR et tpe amino acid

sequepne SEQ tIEeN‘ﬁlt, hieteted Hooutte amaoNkidd Gegudiae- dktendihy fIOB@OEMIno acid

posﬂmﬁ‘ﬁ%’(ﬁtg{%ﬁhg%gg%c%ﬁi?g%](_)gdﬁﬁ%g ééllln rﬁeéitlee%H?%r{lc%;gf'é%‘m%ntlon is also

termeg @erpé%ﬁeah@eﬂca@%ﬁne&“@moowspit |Fdjﬁmm% f@QGISEQ IDN1is
aAé&)raﬁﬁgaet@q)%féﬁéey e‘?rktib‘éltmédﬂ et byid aNSEhHime pfe%ﬁdéiléﬁd the said C-

tormingty eGP 126 HTDSPaRIHVARL SR RPLEGeql U BV ENB, ave A giageously linked,

one toptaptaticke, theqiganioe NH@J(IBy-AtaSAIBFGIijSE@CDPEDaNaﬁe miéatigneeiptpader chain (i.e. in

SUbStI{Uﬁgp%rflt %ﬁﬁts%ﬁ %nce hds%t tﬁ as argﬁlng a‘% F\g Egh Bdue located at
eventua I oni’'n I'n

positia438 of\ﬂﬁQhD NS 1tis/plse aﬂvwage@uslwuwﬂwted hy erseriee residue.
a%@qggeﬁlh [ EETY éi rbeBt@(fé %'f'tﬁ%hﬂ%ntlﬁﬁl hBs a@otalne%els S%I132 amino acid

under - di sc| ose odi ment _wherein
SEQUERCE: é’Yhﬁr?‘fglth%ﬁth@etséﬁ'f'ﬁWﬂCOB%ﬁtﬁI'rﬁggodp Ni7é-

I nmyﬂ@mbumﬂberﬁ@nmuedatothel msereﬁﬁ.ho@@iaseﬁér e théntual N-terminal

methltfrH%e eﬁ]o%vﬁ 3@?%6@;‘[82& |(6:P ﬁ%df tﬁ{} Vi § ﬁCIse'gl By methionine
ammopenlxjasesm bdctérteh@htells aajlsblcs;eqlh)ehm\e SEQ ID N1 ,

del eted fromthe am no acid sequence extendi ng from

am no acid position 100 to am no acid position 405.

The flagellin-peptide sequence of the invention is

al so
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termed in the present description "FNC DIOOWor "FliC

Di 00-4q95 flagellin". According to a preferred
wepdodsqament, the said N-term nal peptide and ther/Ep20d9/057836

Cterninal peptide of the immoadjuvant conpound of

the invention are advantageously |inked, one to the

ot her, through the NH2-Qd y- Al a- Al a-d y- COCH

abPH#reH%rBﬂtﬁE%nﬁﬁ%ﬁafuvﬁhﬁb t(de@fthbrim%m,%wtutl on of

the de ueng e asp i.ne am n

2 dive adinadert et &t Bgdey %ﬂtleﬂ e PIUEITeE RY FEepgbinant cels
obtalnéhitiy @d&%é@m&byoﬁb&b@iy driet éfdh®yhethcrigIfomehenecd| @uenzyme peptide

nthe he!ta el ll'lg der rc‘frﬁ%é’ kﬂfse of tht he i nvention thus
sy %ﬁé Ahi ho° ac ge’fﬁ gncé wher eof the
pept i de sequence consists in SEQ ID N27. Pol ypepti de
first am no-acid after the

evg%% {b%ai,%&%bm nthé‘ﬁf]

N-term na i oni ne (not shown in SEQ ID .
N27), Whe EAoslin-gerpied Atapfideeeraretnabyp thetinyasipmenay be recombinantly

produ@e‘fﬁI W%ﬂﬁ%ﬁcél&fmt@iﬁﬁeﬁk' tfbehQEdnsfé%{édS\Nlﬂrﬁa usielcosidlthat encodes its
e n e S 0O I MMuno Uva e
amingy SriLSUBRCeT e sl RC T OB S hgan ragsiedta CAIR.

invention may be synthesised by reconbinant cells

0 i : { t he

Rl RSB oS AR ool BBl 1

afke vmtddifidationm of rtben sdié flagelllekmntléa $emueh@e aan. b, generates using

recon@%ﬁh@ﬁlhﬁm‘% ér%%i%'l’@brﬂﬁcﬂ}esca l's The fl agel l'in-derived

eptide accordin I nvention ma
r @e@ﬁm%aﬂ%tmd%)fowee%wcwg Pa¢ AHliTaS %F?%Jel”ﬁ%tarﬁé‘\r/‘ewn to those

skilleddifetie hit,adiei th6 tRelcavbt thedariebembinast rlothbéd wiiea@@w/niByShose skilled
in th alT no aci d sequence and allows its effective
N M8 oduction within the transfected cells. Nucleic acid

s €l enecndricand i mgtageagmes’l itechdguey econpeisel der ofxatipde, site directed

mutadgﬂ¥$ggh8rﬁcﬁl% &ének%%éé’ﬂ?gﬁl%ﬁlgﬁcﬁﬁéﬂ Ftrbt%gg llll1 rI\/I(%Iecular Biology,

sequence usi ng reco

2007 WW&@@@T&$@”& sehiithpness 8 audinous net hods for

C@H@%bidcbél?ﬂel%ﬁg dFRRh fedictich WREWH%G@arIﬁﬁ@eflﬁnWh We range of
t hose sk he art, and hoi ce t he sai d

mUtat'PB@WH'ﬁﬁtanﬁépﬁB‘@é'OW IHC%E‘“WS'BV%%@SW“PI lerpssiple to modify

and dngmear Tany'ﬁb@ef erﬁysmﬁmﬁwdn@ﬁuagmmsﬁrﬁs irohefasi e eidtroduction of, for
Si te di rected nutagenesi s and

ri,se
exam;ﬁ@r&nom}tnata%%oggl gé%{%é oerssaPW ‘cul ar Current Protocols
i hheéds! feclurhlwesmrellmggemezmm fayyexdotpre, \ahl thy valddy 8o A, gene of SEQ 1D

N°3, |£(5|§ted fgﬁr‘?" Mum strgng %@1 F (ﬁ?él%ogg%é‘g%%eellin peptide

reaction s particufarly use ofr a w
identifigd by BR@ |l IN ﬂ)r ocedures and applications. PCR

m.ht Qg&@%‘i’ﬂeﬂ SHBSEMALAE IheTTHE %ehepélﬁﬁb%&ltlbﬁemld%bét@ﬁfbr a central
portlon Slgégtgh%v Fﬁ%{&%’éﬁsgg(ﬁseg frb$gg5%g{q;r)|%éﬁr%blb¥mtocols in Molecular
B|olog§}fu2mﬁ bﬁSohrdeey botSoas, Ihﬁselhbpt@ns andhies eoyt estig sujtabte primer pairs
choseﬁrrﬁédno ”5@‘% gg?\ffdof}l éegr)[%"ﬂ{gPaﬁg ( omrﬁ hgl sgqh%é%%%aj{o:hhgnfor the peptide
ofthegmeath:fg ATCC14028 whi ch encode the fI agel l'in peptide

' F‘@rnékefn‘léﬁg Qé/se%l-:&?i E%MZ}dérf\‘/eé ;%%&%%u%ﬂ@%*é B AL Wl|d type fliC

%Fne above-nentioned Is for a centr r al
gene B‘b??@dl? RT3, upden t@ﬁ@@ﬂ”@ﬁﬁ@@%@@g‘@%ﬁ@ folqudng grimer pairs may be
used IRFCR AldkaRfenbsls ERRhigRe 0t ocol s in Ml ecul ar

- SEQ ID N°4 and SEQ ID N°5, for N-terminal and C-terminal peptides consisting of the
amino acid sequences 1-99 and 401-494 of SEQ ID N°1, respectively;

- SEQ ID N°4 and SEQ ID N°6, for N-terminal and C-terminal peptides consisting of the
amino acid sequences 1-99 and 406-494 of SEQ ID N°1, respectively;
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Bi ol ogy, 2007 by John WIley and Sons, Inc., Chapter 8
and 15), by using suitable prinmer pairs chosen in
wo povetisans of the desired N-term nal and C-ter nP@BEP2009/057836
sequences searched for the pEptide of the invention.
For exanpl e, based on a pBR322-derived plasm d

haSE@ulDi Ng aneSERI 1B Nid, fprtNrt%mmai a¢erieronalgrEglides e@sisting of the
am.nd&tﬂﬁéeqtueﬁcé‘som spbn@ﬁm 494 @N@E@n@rmﬁ Sespddigelfol | owi ng

- SE‘éF_IapI}J 3] anﬁg I%é%GP % mgterr,n@la reaqenalgg ggﬁgggsl gon3|sting of the
amino(‘adioegdauead:eqo’smw des 408094 st $HQ IDINt hespadtingly.aci d

f-: gg@g@?@"éﬁl é/n?og §§§%BA1§%_ ﬁ?iﬁé%gméé%r:](gc%r’mlp%l peptides consisting of the
aminoNrdicesanupatesahd6@CandA0i-A%4 opBpRillddE1 creagedivélng of t he
anspge I@CN% ac‘r?oq§§gqgsN %Ngjg l\?%‘#m‘h%ﬁ?r%gé tQFr?l 'ﬁ!ppdé\élconslsting of the

. res ectiv term na
am'noaﬁ?df)@quéﬁ%%ﬁﬂ 6(2)@@)(! f‘%gg%@?@lﬁ@tlplﬁ\b1dpsﬁ)%v@m no acid
segrenees glanBIE@ND MBL At MtcphingE&hd B-tBninal peptides consisting of the

amin DR e RO A o PSR TR Debecttdhy of ¢ e

anBRQ lacN® aﬁnBE@dISN"B- c3 N-tenalind06n dl 84eohin SE@ptided\donsisting of the

amlno'@%?oogecrﬂtue}{?é a7%§r5§?¢n@ﬁ§¥?o€§e%?ﬁ§ﬂ lll:%egg’ech(/&gg of the

es consi st
aid wbanrgs thesaspaeagiesofposBion 88 ABEQ YA N5 II8E@ $dDinkLfor example, it

can bé%@@%‘itbv(ﬁrle)fted mtﬁg&rlegs'\lﬁlt@ﬂ% BNhE MNeherd @EqQ 1D N° I‘%O and SEQ ID

. termnal and C-term nal peptides consisting of t
N*11. am no aci d sequences 1-160 and 406-494 of SEQ ID N1 ,

rlfé‘mﬂﬁfdw@lm NHZ-@EQ\IbEAIé\l%I)aGd)tCﬁEQ]HeDaNELe J?lﬁlﬂlon 1-99, 1-137, 1-160 or
| des onsiLstin
1173 iR 800k sl I, 1Bl SEbrigl rodgied gy ollowing DNA

sequenes [ﬁﬁTGQBGﬁTGGASE@yIUB NYegnal BEQd |dD pNber fsequences SEQ ID N°5 and

SEQ % Neé ”g(/‘iﬂé @gqu&;{ﬁ%@f%{ﬂp (51' g@%bﬁgﬁsﬁggr-z@% %E kﬁ\?ence SEQ ID
N°12 @réis;feliftkieﬂré@@ O?WQL@'?%@EQ keNZSpar agi ne of position 488

of SEGQrAd oW idabBertes liitad® td %o&?&@”ﬂ%eﬂadeﬂln‘:@éhv'@@ peptide of the
used site directed-mnmutagenesi s_w t

inventign; flip g+-mE(s PDGW'QHBS%EQ”?EDSRI@ Ip 1 4To i nt roduce the
NH2 Gl X-rdcricAb@d SLiabiEdptddake theatlagdne djem/@tjlpyppde %Bthe invention
1-160 173 401-494 or 406-494 of the
FliCuirrig sy e PRSIt 1H8E. “The f of Lowi ng DNA
sequendeGIBIGIAGSTER e tayprdsiece due dagrllinbderied pefotige ofréhre invention
FlICA13340%ui§@%§(a§§§ Af@egge&g%égﬁ N6 gl VI ng rl se to

specti ve "F-1inker-401" of

sequenéé‘USE(g A Iﬁmatdfhéo PR Upﬁlﬂéﬁr flagsdlin dgrived peetde okt invention

FhCMJOE%SN%%re&Bﬁp@%s@@@é@B%E@lDB@m e to produce the
lagel l'in derived peptide of the invention FliC Di

74 400, is for exanple of sequence SEQ ID 14. A
n8ekelic awl Usesofi d Rbleable \,mctmluce the flagellin derived

pfb% nﬂgle%faécgggq%%gylsc se el?él%6%nc giﬁ‘rg h? f[)a]%elllﬁ)ﬁgﬂpéaepeptide of

Sequénce nuclerc’ aci
interegiy odcee inkertdd el replicdble vastorgeptliodieg damplifisationy ehthieoRNA) or for
expresdiérfc Di 38-405, is for exanple of sequence SEQID 29. A

nucleic acid suitable to produce the flagellin derived
pgglﬂcp%eve@;orq Aee pyplishytavaigble. The vector may, for example, be in the form of a

plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid sequence may be
inserted into the vector by a variety of procedures. In general, DNA is inserted into an
appropriate restriction endonuclease site(s) using techniques known in the art.

Vector components generally include, but are not limited to, one or more of a signal
sequence if the sequence is to be secreted, an origin of replication, one or more marker genes,
an enhancer element, a promoter, and a transcription termination sequence.
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FI'i C Dioo-4qg5, is for exanple of sequence SEQ ID 30.

Sel ection and Use of a Replicable Vector The nucleic
waeiod/1sagiience di scl osed here| n, encodi ng t he PCT/EP2009/057836

flagel lin-derived peptide of!interest, may be inserted

into a replicable vector for cloning (anpl i fication of

t fensiiugiion of pigtabiex yrcteysicontaining prrISr 1o OF thege g#omponents employs

stand%knba@dnyteamde%bh& arér h.eovvreﬁ)ttﬁé sKifdd arti®4n.exanpl e, be in
ormo viral particl

pﬁ%‘@gageHWedeéBBEBBquHgtcg 'Hﬁr@fstemey g8 lpﬂ)dé'@?ﬂj %@@%mt%@(’t only directly,
but alsd Sy taefd3|bﬁtpb|)td%©t|&ee®\tlmrah}ét@oM@bM§b}blyﬁéptM@p®\&ﬂhﬂf Aty be a signal

sequeng%%F Pghtelr BRIyB‘FPé'gﬁu vggsaes%(?c%ﬂg( 3avag? ﬁgglag&?n rmlnus of the mature

proteik nopeptide. inhgenardl,. th&/signelr secioameenmay Qe@e}mmﬂnbm ofrtlae veldor, or it may
t

bo a 4 oPE PP pRIAE e o RRoP o PREEChafis R ito the vector. The

S'gnalcﬂeqw%ﬂﬂel Bax boA pr(@i‘ﬁéyqyp sigpPSaaHPRE SeiRGRS for:axappitaffeay the group of

the alﬁélﬁféeﬁ'rﬁospﬂaiﬁéé’”@érﬁéluln@déd I5b, tdramsestabld @RteFdt6Xih NRIa@8rs. For yeast
nst ruction of sui h}abl e vectors cont a|

secretbcwe%gn egpeqqge@@yé)&,rﬁ&e ey I \S%tagq 2h P phe!g factor leader
(including Saicomarbegbes guee Kidyivatonayces kalphan-factot leadstsi Ithee thtter described in
U.s. F%rttr‘\léaé”m é’(f]bezr)‘;% %A %@d&pﬁﬂaﬁ% fe%erePr‘ié Sea|8 c?h%@&fa%a\flg?eyleader (EP

oduc
362, 1&% pgblfsbgqj dnAprgH)(B@@ptqr dlee ﬁjgnhl @eslq:gb@i tﬂ 6@)@@/13646 published 15 Nov.

1990. Hﬁl M%%‘ngﬁ ceWixpResaRy, %nﬁnaﬁlaﬂnﬁbnaﬁ%ﬁ@ﬁ@esoha?tﬂé‘eﬁsed to direct

eptide having a specific cleavage site at
secretp@q @‘ptma Melaf SYReIHBIO0R SEPHBRES {Tm sggﬁtqddplyqeﬁtldes of the same or

relate@ €Pp&diad, as e aslvgaladecﬁewym@rs”my be D%A conponent of the
en

vector, or.it he a oding th

o BRysprRbienar™Y Hoare JptPisar e Fruieaon drgurie hat enables the
vectorviecteplicatel ireose gnalors egleetedenashyellse Saucprsekaencesiare well known for a
variet?:pgpﬁi:teﬁ?%%gp ean%iﬁg@%%i%@ere Bfi .%ﬁ”FQ+ Fcatl(gr{ ‘Prmnt !ﬂ% &5&%8 pBR322 is
suitableetor rg@%[ﬁr@rremg@.tlm @gptﬁrlzp | thp der glasmist oy@ag@ swtable for yeast, and
variou SAhedrigH} ﬁtSIWOSﬂ)d])V@ha SRIGHEVIGR, TBY, HBP®) &e us&ﬂﬂ?foy 8Rfing vectors in

i nvertase | eader,  al pha factor [eader (including
mammegliapikglsmyces and Kl uyveronyces . al pha. -factor

| ERSression bhe dl(ﬂiirtQEK/e(ﬂ@SQMIIhﬁdcallly ddnfain Bageledon gene, also termed a
hat ase | ead

5,010, 18 ho
select3piR, Raker ) Tyt it SkBR  SR  878ee 589 i Wi o) contpr gresistance to
antibigtjss . oﬂg@l@s)r taxinst heegsi gmapiilldhe sroinkyeth, | methOtrexHtd.3®4 btetracycline, (b)

compl@Hw@H ?t%@roéﬁc Necien?sd0 or Ldg gg@%hh&g 0 ﬁibhtsjf&?%@ac‘i%b%nfrom complex

seq uénc
mediag 6.k dbg ewwnqoﬁ@g@ @Itaeinﬁ raeqiedseder Bagilhal sequences

fAﬁ'Ex%%feebﬁ%nﬂ@ieywﬁétﬂ@%#lﬁer& h‘@r S3REnMEN lcell@bRMthose that enable

svveII secr et | eaders
the iogREEta! of el FoRIRBLLS Sl Gt e tinlelf 509 sepBn e Jpgelin-derived
peptideear] irdaest $litﬁ1taseIHF)Re$ thymldLneddirtHset An raep#dpﬂalbewdsnc@h\ﬁhen wild-type

DHFlers Bl eﬁ% ?h%t SHO coeﬁtlllngbac(ﬁenﬁrlilf)rlllﬁfg#{{\a/rt\%ﬁ%e@arrgd \Aﬁé propagated as

vari et VI ruses.
descrilppe burUr@Ub ejfalr é’pd)q At deadi.r Ben Uﬁé BV a4M6d(19BRB 22 suitable selection

gene ﬁah“uts@ki’rh ?eés‘frls st Qg%'ﬁb%&?én‘t ‘}ﬁeth*%%fetagf bl@smfdh?R& "Btinchcomb et al.,

lasm d orlgln IS sui tab Ie fOf and vari ou

e
Natur%%&r 3BT YOMKipgsman et RAsRe a{f@nee?%uérscf\%wer@ﬁ alpggpe, 10: 157
(1980;arreleuﬁﬁfganefp%vud‘és@wgctwaGﬁé}k@r foNa ﬁﬁﬂ@mlstram cﬁ@béﬁ Iacklng the ability

o orog BLFRRRPE” o TP Eo Af " 44018 ot FRHFE! dpredy SEnBics, os: 12

(1977Yypi cal sel ection genes encode proteins that (a)
Cg%rggsi&? 3hé leﬁﬂiﬁs v%&o?s%éugh}%érﬁﬂn %rpr&tnp%rr oégﬁébf%inked to the nucleic
e.g., anprcilliny neonycin,” nethotrexate, of
acid segtierrsy en¢asing {hs) flagellin-derived peptide to direct mRNA synthesis. Promoters
recognized by a variety of potential host cells are well known. Promoters suitable for use with
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conpl ement auxot rophi c deficiencies, or (c) supply
critical nutrients not available from conpl ex nedi a,
we2@9/15d4he gene encoding D-al ani ne racenmase f OPCT/EP2009/057836
Bacilli. An exanple of suitable selectable markers for
mammal i an cells are those that enable the
prokafygtigthosisciaciide tog betd-lastapmep eanshtactasetir@otgy qygiems (Chang et al,

Natur@uzzﬁaelaa5a@9¢8)era§dé@uagettéle rﬁéta@elzbnnsﬁ@rum% RERIiNEBh8phatase, a
i nterest such as nase.

tryptophasy GpY P%’F@t?{éé’?te%qqoe\ﬂﬂ%'n"‘ 'P'& W&%HF%W AR ofB$E:776). and
hybridi ;Sombfer%hcaﬁ the lthagrofetdr¢d€Bder ien alDHFFBC. a4t Yichy.,Sci. USA, 80: 21-25

(1983 (ﬁgrsapogA@s%S%agattgﬁ%gys escrafgignllbél(ggr | au%h(lertme-slal'garno (S.D.)
sequeeae Da@‘ablyehek@tbltbm Dijéranchbding dmaﬂagellmemwed sentlde of intergst.
aﬁ%ﬂagsﬁngudzagﬂ I IB?OFM?@'@ 3?&%%9 fXIRQJEe @ﬁﬁ %%g'ﬁ%st%t include the

Ki ngsnan
promoters Toridpysphoglyerspisdrinase (bhtzer@het aly g: B@eﬁf(enlgéfeﬁ 2073 (1980)) or
other wacotﬁuele@%ﬁesp(r%@sdes aﬂl Sﬁ' AG\I/I Eﬁzymé kRég.f or sgntged); Holland,

B'OCh?m?&/’oﬁﬁ ,9582@#78@)2“' 4 QLY %ﬁe%gg%s-ppg%aie dehydrogenase,

hexokﬂxaeespyrlﬁ@netiembo@ﬁaﬁselﬂwc(sbﬁa’fﬁ)ctokﬁ)qseeglecm &phosphatsi isgmerase, 3-
u n 0 b i nked
phospﬁﬁé@(ﬁ%g Wé%eydggrgq%énglgag%cﬂ@%%%hc%%ﬁgétg lis%n*er&le, prlio%phoglucose

isomefdsggend glHcaléndsged peptide to direct mRNA synthesis.

PO@HEPty@ésct 6r3r‘?19ﬂa?é aed aFé’ln@uc\f@I%' b¥oRks HQ\'A tHeahdditlal advantage of

celI's’are wel I known. Pronpters suitab Ili?or use |
tfansqufﬂ%rwp%q i BY heedh i gendiipnst rase bg”tea prapiadedigng for alcohol

dehyd|r@?g“e‘n@§e? 2prs@fry1befrom)é8¢emd RbphatRb, adgraddiRedreymad aissociated with

oo oGk RIS pypt Sl s b Pldnase,

enzynsssriespor(s@de fotehaltosle @ndi galadtosesutiRestion. Suiddkds véd&30Ind fEBPmoters for

use m%% ét?e@aores@r&glal?yhghgr Qés%aﬂ?{;c?fnSAEFW% #s the tac pronoter

25 | USA, 80: 21-25
(Eﬂgeelp)amqo@fdm@f@rt Fangariptiee from \egtare i ralamaﬁilﬁ@ﬂv@sta@eﬁ@ is controlled,

for exhide, Oﬂnbﬂinﬁbt@rs%ﬁtﬁlﬁe@eﬂcﬁﬁrﬂﬁ@ g(e§om@s)of3\%§@s"%§ch as polyoma virus,

fowlpep{ a2 ek SRR BaUlof D56, ARk Uscipusip e &dgovius 2), bovine
papillcht tvirDs e ayin® Neakdonga SRAsIeOEeBef@ovilise avvrettda)vme@shedaﬂsg-s virus, and

Simiaric 'I%':rlfji ﬁéﬁog@péy he e\?cr)lg%gu%{mar&ﬁ}g\ﬁesrpho gr%{)%tge(ﬂli%g% n)epr8[;noter or an
immumaghahuligl grooiojeri careiniynheat(&H@sls m)mlters Jbroviibg. skEdlz ypremoters are
comp%%\gtﬂthe%%%héé%%t)e JHol I'and, Biochenistry, 17: 4900

enol ase, % ycer al dehyde- 3- phosphat e
dEWéW&j‘@ﬂa@eﬁ [N‘é&cﬁﬂcﬁé@g thpyifagelinslegsedPeplide Q5 dnterest by higher

eukarﬂh@é; ﬁjﬂa@/f Bel cRKSBR SS9 in BriliP 88 cAh MRS RBAlhck SAIFRhaSRctoR-Enhancers

are O PR GRS OG0 eI Do e B DL P Litarhge @ promoter o

mcreaaudtsgfameaimtmasManﬂehbanqeeasﬁue;memt@hsthmathafrcEn mammalian genes

gIobn# qalfls%gje % b?lrm%mglﬁb ﬁ)‘é’)‘&(ﬂ%gt grr?do\%gﬁlling'()'Pr%/&)‘rfl(ltallgns%vrg\/%g n%fwnl use an

transcrlp 1on co are t
enhanseofioner eukagioinsel wusalEe(emolesdmiu}dﬂ hgeiddeerthancer on the late side of

the rebRQEY¥h BF |F1C(HS 1§0 2@9 qhé’@ﬁﬁ@@%@ﬁﬁ;s éja‘?ﬁ}rpﬁ‘grﬁ&ey%n%mﬁe polyoma

associ at ol1sm netall ot hi onei
enhangpet, e (g &PéWlﬂ’@ @‘ tb%%%ﬁafﬂ@ 9@@1%@’6@6%?&"“%%“%2%{@9 enhancer
may beesnessinkd thef @ictoralt bqseitien®' gad' &6tth7é5 Sedileinbé 28dih§or polypeptides of

tabl e ve pr.o or use in yeast
interog bR LR BRI e G BC LT RSO 73, B57 - Nucl i ¢
aEkptesdion weetoess tisdd aneukarmtlcohos‘traei‘rs\(masnrfslngln insect, plant, animal,

humaﬁ'aBF'ﬂpeIQQteH Is Cf%nl\ %tll\esr r%ﬁf?i[:él%llelr &garﬁ ?%sfﬁfﬂ@lsg aln sequences
ers ob Ined fromt FUSEs “SUC
necesp@ny;ferntﬁe\term@twﬁ @wrawptmrrW fourtabilizing il_heeoaNﬁuﬁuﬂswences are

comm%gb\%‘ahgﬂé‘tﬁ@ﬂ))m RESNANG, TdéeadiShD RUMERENEH TS0 of eukaryotic or viral
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papi |l oma virus, avian sarcoma virus, cytonegal ovirus,
a retrovirus, hepatitis-B virus, and Siman Virus 40

W@ 34436400y het er ol ogous mammal i an pronot ers, BCOEP200$1657836
actin promoter or an i munogl®bulin pronoter; and by

heat - shock pronoters, provided such pronoters are
DNAsceimgl2hlA®| Enagetiegione Cﬁa&n petleotislessegmentsTiranscsipeg tasopplyadenylated
fragmBhts an BNA URRSHABE doRrnf brage! hRRAJS YR msmagemn%nved peptide of

i nterest by higher eukaryotes may be increased
interesthserting an enhancer sequence into the vector.

Estiasieer metiiots meﬁtoas;tanﬂ@oei &erLBatdé fddAaptassratd tiie synthesis of the
tacelfiRfifed PHAC o dndiedt I8 ratondly wetbufel, ARy flue oo cescrived in
Gethirg et mbwNhwen293: GR0GHTEI%84 N Melmtes e{ gl.obature,e28is t4s46 (1979); EP
117.0 %%WEP11?%£?a -fetoprotein, and insulin). Typically,

owever, one will use an enhancer from a eukaryotic
cell virus. Exanples include the SV40 enhancer on the

| 8bRcEdrhdOTrahrmifidhiof Blok00elRr i gi N (bp 100-270), the

t onegal ovi rus, ear | r oot e hancer, the polyo ,
oHRSreds a6k tpidetiat of SRARIOBSY Wh RXprastian 9 fdBagygslors described
hereirafat Sabeiiovderived qrepbtde @reduciivre ae.uhanmes'rd racobeertiphalcadrient media
modifi'(e:zgélg ﬁggﬁgﬁﬁggﬁryrﬁ@% ir?gdggrgr%'o% rQ %tegercg gﬁ Erg’%sf{)r%a%ES roé?r%igfglﬁg the genes
encodingcthe desiead seageneess’ fromt he pronoter. Expression
V‘Fﬁé eulﬁjré'é&%lt'id?\seéuﬁﬂra)é%éd?a h@ﬁﬁbel‘éﬁ!résplﬁ ya%ﬁstﬁe Ellfé; R_Gi b?nselected by

pl ant, ani mal, hunan, or nucl eated
the Sk&‘?ﬂé‘ﬁ'sl@ﬂlv‘f"iheké‘l tmsﬂuarexe?rga?nt@m Inggnerd) %W%R!ﬁﬁ grqﬁocols and practical

technig@6R) FIrCASXIMEMRS §RY Nroﬁ@étlvttgfbftc@ﬂ rBulidlek Wanohe found in Mammalian Cell

nscripnti nd fo the R Such
siotech bR Brasfe ABies et DR e O “anc,
oMe&mdsruﬁttr’aysf@bt;onMrmnwh aoetmb pelin avitysskilfe dearksemy fariexaople, CaPOy
treatm\@n[ gh%trgéor%%e -Qﬂﬂr?\ (fr{smgo &ﬁt %%Pg@%@ %'fcﬁ%ta!tlgr? is performed
S 1 ranschibed enyl ate ragnent s
using ﬁmdawtemcntmseappmtat%t@ ichogls. ﬁmma&umdreﬁ@nqm@mploymg calcium

chloridd, a&e'dleéd?'rbggrlhv%l&%gk'(QeaIOfsdpFH eéreélbctro%dréﬂonofsh@éneraIIy used for
vect ors, ost cells sujitable fo

prOka%(szﬁtoélop@ﬁ Cels tf‘ﬂtecoé‘m ﬁ*étéﬁt%nt'ai‘ cqllﬁ/éallftpaé@%qsi IPWCE@} y{jfz grobacterium
tumeffe@id id@ised farnta@sshation dfeeetaipi pran lceNs s efesait@dasl $haw et al., Gene

23: 3@;@?%@%%&@/@g?@%é%ﬁyt@l{%h%&glJrl]Jg ﬁéﬁ%lﬂ:é)r n%&rHahancei% ‘without such
cell wallp 189 calEIBnlpﬁQﬂiB]@te predipEgtichl med©8. of Selabemi and ward der Eb, Virology,
52: 45gﬁ§ﬁ3{19'7§?gbﬁnb@fenm%r me%&r?ergp%g & o ﬁ%ﬁhmallav ceII Bost system

ected or trans greSS|on or cC

transforgratigns haneskaangiegorkaddn ¥ -$ oratf Nage 99 21161&@&%”@&9@% g yeast are

typically gzﬁ’ff‘ﬁ@& 'o@ﬂa@d’éﬁdlﬁg”td W&ﬂeih@d‘%ﬂ%ﬁ%dhﬂ@éﬂ ehdIt 1. ¥t Me3h: 46 (1977)
i fi

and @oe%tteﬁdé’rg} IF rﬁéﬁ g- LgéA)aﬁgl %};ﬁgh@sgﬂg-ﬁwgé other methods for

introdedicg ddMg Inke cabsi swh $eqbyenﬂ,&ﬁaarTr|n&r(ﬂmjbttWhe electroporatlon bacterial

protoq‘fé)s{(? q’lustléno\l;]vﬁh intact rlze TF%% )ﬁ?thon%gg %

can be selec 'ed |san
used. (od eriauspechiniwresdol mnsformlmmemallaprceuﬁ;|Spe,el§eown et al., Methods in

Enzyn%l@é ng%zﬁéﬁ (F?é tdn@%aﬁs%ﬁhé‘t'a‘ﬂ“ﬁ%tuf r33€H%4815§i Agssfe
In

uctivit cultures can

wﬁwﬁﬁdﬁ@ Qﬁswlis fBr é‘%%&w@'f @Wesw@ﬁ%t@%un/&%ws@eﬁ hgfein include
prokafjdid, §éast st hidheRbuldirass cell?91 ) . Met hods of

a&ﬁ?ﬂ%%%&g%o@dﬁrﬁpgmbég%@ {1‘9 égﬁr{rlt??:g ar| Ll*%cfc’eiﬁila! lséec% as Gram-negative
or Grarhgobitiog orgainisoTs, f@espenthngerobehxﬂedrmtae cath ag€edoli. Various E. coli
straind 5%”8&9&2‘%\/594&4 %uﬁﬁ"a@‘ﬁ 'ZE‘BH'JFEE's%n%ﬁ/&@ﬁ‘r(ﬂT{:é%”&&‘i-eé coli X1776

ciumtrea
(ATC@ﬁ-ﬂ)ﬁa ); fig celbsteain/¥3110 (ATCC 27,325); and K5772 (ATCC 53,635). Other suitable

prokaryotic host cells include Enterobacteriaceae such as Escherichia, e.g., E. coli,

?%mﬁe% may also be
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chl oride, as described in Sanbrook et al., supra, or
el ectroporation is generally used for prokaryotes or
wobdensaes | s that contain substantial cell-walPCT/EP2009/057836
barriers. Infection with Agrdbacteriumtunefaciens is
used for transformation of certain plant cells, as
Enterehaster bavdnipyKishsigliae tPrefeus, I3imendd; ean.55¢imogella Akimpgum, Serratia,
e.g., §8!r9t5a8519areé%ah§hgﬂd2§mgéaré é&&%u EQrBéﬁﬂm@JchaHs el kébtilis and B.

I
Ilchengq)rgﬁ gffe tajﬁ?olﬁ%ﬁ@'{qfw 6?PC§§ gﬁ%% |Hd59a£ ifo EHbIlshed 12 Apr. 1989),

Pseuddnfdmlaegych a2PAadiudihdsd, bAd Strepimybes.cimpbeyrampleeary ilistrative rather
than Ii# spect s of manmalian cell host systemtransfornations

AAVE been described in U S. Pat. No. 4,399,216,

TEhaisf SiN#t ploRsimaneda yertémurure (il ifliEa is)/ padiculpdy ideresting for the

produgt%o&dl'ld%llﬁl%frlbfd ggf}gb%gn ce\fﬁgsoesg dkglﬁ/%ﬁc ‘F\lea&ells dﬁ not secrete any
flagelliggdGrocdiatl Aqadsag U § 6 28@188:1367297). pr&wéhagelbw@ne secreted through

spedeEédﬂ%@@refléﬁ slySte ® A isB OB - W%é)llﬁ%bbr@tloﬁlésmeﬁs Imérestmgly strain

SING D EEGT =8l SPTRMERP i HPED] SEUPIGh SBHeBAPgURE Bheptmal fageln
secretiong. Clopingy beracorcqiolgy oewi fiagaiien peptidesl sioddre G galomoter enables
ooy 75 PR SEI-SH5 Oeg LA ERL R QR AL W
5§tra|532)13q1@1}{)?Isgnmemh@@@30mseat is agmmaen h@gestrain for recombinant
DNA %gugﬁ‘grﬁéﬁ&@ns SH-‘Jfér%BI?etﬂéoﬁést el sécrfa%rs rﬁ'nﬁﬁélnﬂn&fnts of proteolytic

expreSS|ng e vectors herein incl
enzymgse kol SXTERle, f@’a@tW%TO PRy l'?érm%f!@é*rtwﬁéct@eg%et'c Swt@ti%ll ig the genes
encodmgq&aremt@@ogmdusd@themﬂst aity ex@mpldsfis@eh hésts including E. coli W3110

strain Y e s, B “Duiesf enentog doteick ol ATIPSFah ' 9a. which has the

completd igendfgpa darsA Rir3c &. i colit Wai h& s&ram RUBT | (ITZCCavaj24dp| which has the

oo BB R BRI DU By e o vor
strain 37 D§29hichd1ed tRS ZePP (e Qe BB BHR . Pt pTvA E1H (2(bFdac)169 degP ompT

rbs7 iRAPKEE Y& 4 OE fkéb‘ﬁtwgﬂd §trélﬂc40lgjle VR [SORASA 87DBCRIBE aSthkanamycin
as Escheri chi a, 8 E. coli, Enterobacter, Erw nia,

resstq@téj@gﬂ?eﬁq;lgtlorppweg@ agdcﬂ%ﬁepplé strgln haV|r§arrW'5q{g|qeé|plasmlc protease
disclo$atpini Wgt PumNoSGIQIZ‘reI?Ba issted.7, AUseroag. |1amermraws;¢rams M@ngb5, MG1655

AflmAé—l? ?ﬂ}{] & %gwfrﬁ\ne%nd( afsmﬁﬁcdglletﬁi M#gnblﬁ str in asr%bgiligl) fn“?eresnung candidates
for prco;dljsmrosfgdcmmblmt;_f@@ema@a@eeﬂretetiexdotelzs ANat Big@glnql. 2005; (4):475-81).
Alterngﬁ%iﬂﬂmﬂé%éH&& &%Iﬁinﬁ%rd"glbﬁﬂstﬁ ot %ué%fc%f@ﬁ%fl?ﬁérase reactions,

exanples are | trative rat er than
are sugplgi n S N41 of Sal monella typhimurium (fliCfljB), is

PRY Additdnol prokdtyGtB€ SéKkABYoti® mitdBe P EQEHI8S 'flléﬁm‘hfous fungi or yeast are

ellin rive si nce th
suitab] 0 i RS N B P S otR P T B TR e tide.
Asacth3mmydeS obrevid is; & @oBno2 B Eéed Idowse \eekarly btttgebdti misroorganism.
Other§ Jriti e egm'iz%$aéé?ur L%%%e%% grib%' ('nB% ?ﬁ&ryxﬁfr% E[Ne?%rgi 5%6 I14'6‘5‘[1981] EP
139 3&3 pablnsh@@i mmapﬂelﬁbé@yabtomn@@netﬁt(y Sf Pathdlot 9;%31529 Fleer et al.,
Bio/TeXRRbIBLY, O %@é 1AW &RH 40Te. QP‘k‘ f@étusf(m@@é bb” CBS683, CBS4574;

secre IOﬂ oni ? seqguence cod Iﬂ? new f
%

Louvepepirt gkal- uthea&tquo c7?o7r b¥88Br Keftag @E‘é%ﬂ@t“i%h *fnbU'ga“CUS (ATCC
16 045)ang|ommm/ST©¢ A 8f, | lagRliti{ATCte 56,560, Keatdsd@ﬁlaﬂfm(Ach 36,906;

vn deft BFE0tt AY BolBsBaieey %135 LoD R dag o fePrSyapd K. mandanus;

yarrometﬁEﬁ‘@OlﬂﬁB) [BIWhleppaEiumH (ERe1 80Ty tIredisishira ef alr,alb BgsictMierobiol., 28:
I : LB . [
zo5230iohf] CaBBBEt A3 xR P PALEELID g o .

rain

Proc. fipfl éhgadaSgie KSR ¢6:rRA58t3261 (19 9h Schyeannioreyres guplyas Schwanniomyces
ocmdé?ﬁéﬁse(E"FS @Q@?ﬁgeﬁ@é@hé@ §1h®ch0$§)90)v"'a1915‘ fﬁé‘rﬁ@iﬁ’tb§§ lefl%SérlR;h as, e.g.,
hosts including E. coli 10 strain 1A2,
t he conpl et e genot ype tonA E. coli W81 10 stral n 9E4,
whi ch has the
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conpl ete genotype tonA ptr3; E. coli WB1 10 strain
27C7 (ATCC 55, 244), which has the conpl ete genotype
wo o00dv1pd408 phoA E15 (argF-1ac) 169 degP onpT kaPCEHEP2009/057836
E. coli WB1 10 strain 37D6, ich has the conpl ete
genotype tona ptr3 phoA E15 (g F-1ac) 169 de T
Neurospera. | Periiliem. slglyrocladiung ofWOW81/00855t petiligh ka i cH991). and

AsperéFﬁusShéﬁé eu&f£§A%whlaﬂs m@araha@@mﬂmmo&%ﬁi Set.@mys dr& commun., 112
MUt a avil n

284-2 %I[ 9& g dlpernp?toqleé%@edggcg%g% {}98’3 gaeltpgtet akbgrorg.'lﬁ\latl. Acad. Sci.
USA, 4819467083374 $:0880) anhdA\lg nlngQQellyTbﬁd H‘:lyné@,l IEMBU al, s 475-479 [1985]).

ety bR yee e 8 o B et e ek i ol Pl i g capable of
growtic andnethbes datactqst rdmcthe qgenefa cesistibp mirttarfseaglel CandidasKloeckera,
Plchlase§e§c%5§r‘3n{§/5?§ e H2idobiR! Hohﬁ‘a&lﬁé} Z,QOI%’t d4dpebiine §%§6F§s that are

ternative invitro met clonin

exem@?ryopﬁéh'snia'éﬁ?eﬁf ¥RASEE eAY rhsr 3§Jé‘dr et Bﬁglonhr ghe Biochemistry of
Methy&wobﬁg)lz@.g (hgepddi tion to prokar yotes, eukaryotic

fil t t
Shttis BostCoth g e eare arciRt.eed ertide dgin-derived peptide of
interestrare dieriged fiemfrhaltiediiLifan-ocyaniswed Epepbledef irb@ctebraiteo oglisasclude insect
cells Srqnj%h VsI BI‘O%% IH% §a%ﬁ Swd%gféﬁeg%f%ceﬁ&ewel?légaa??eﬁs 'Bg'a'inples of useful

roorgani s 1 Zz0SacC
mamrmjwn@0§Be@|dmeamlu¢¢r@fenesﬂal‘namﬁer Q3oy (AH40) [amg@gs CEEB More specific

examﬂl@sq %e%@ﬁk@h@%eﬁ My Ilﬁgar%%sfoﬁhéﬁ’%?rW%O@Qshﬁ'CC CRL 1651);

eer et a

huma@lembwm&dagx, ling- (Z%Qr QQ% C@H_@gq_lyglorﬁgck)r QEowlp ig suspension culture,
Grahdnaet als J( Méa8v$@ 36BE6 8R177)BEARESe hbm@téeaczﬁwrctengtDm#R(CHo Urlaub

and CVJEaSIBU L& Ir\gqt]ls déclgééynrg;ﬁ%ég (m /—S\IEEIC ﬁs TM4 Mather,

Biol. ngrddf823 243- 2wa|(tgaoo)mﬁm@a5&4r@®us (W136m§@ﬁm¢m75nm?f@@ liver cells

(Hep %?ggl%OGX&%ngqﬂoﬁ%rnq rﬁFnaﬂJ tumo$ éﬂigﬁeﬁéﬁ%%boﬂﬁ‘ccscéﬁﬁﬁg The selection

Rer ot of er a mar Xi anus; yarr
of the @EPFOQUQtemy cellpg deﬁraeq!msba)wstfyn trerskilgg te7@rt. Sreekr | shna
et al. . Basic Mcrobiol., 28: 265-278 [1988]);

ndi d Tr| c der ree 244,234 Neuy ospor a

c 3@%’5 éﬁ@é‘s P, Cat’@’r’ BZﬂ"er(ég?”’” Agriyed ﬂ%@(’dePfS lerep:

525&15&&&9@&9-&%}&% géqdma:rmumt(an,eeemag lb@he&ﬁ/etrﬁzd frcr)]mdculture medium or

Sc ni ces occidentalis (EP 394,538 published 3 1
from rﬁépg&qw&@/ and filanmentous fungi such as,

elfgngrilranevpond it Gaanbe ir¢léaasd frofoltlyep oehdananugivga suitable detergent

; I e d Asperglllus
SOIUtICﬁ#(s%OggﬁIg%“gsx ?AM %%%{ngn yé??q\%g)necaga Bi ochem

BCelemploged in exprassion OfLmQC|e'285ﬂd28'90C{d1r%®]3 flagelligerived peptide of

mtere@tI can HeediSruphl: byz%'?roag%)hgléé)a?%} chd@lcaPmeghs, &uch aBfReze-thaw cycling,
. Acad. (\? é 1470- 1474 [1984]) and A
SO”'C%'an'Pe%W@é‘l'qaif W&t'%ﬁ’éQe” RB®2geNntsy: 475-479 [1985]) .

Metnieyl iod rje@re@ typ gasifystharpalypeptidebdfanteesst fromardombinboides|l proteins or
polyp%gi%jﬁggo enPotII wfnggn ezgaggrotg%&st ﬁl%agéen eo%;r?gcgnsgﬂé?lg %V\ﬁlgatl%ﬂ procedures: by
fractiopatiee nan aan clzamdxmngm @@cmr aethemod:hmraCIpwwhmemweeshase HPLC;
chromE@B’g‘n‘éWbr? S|I|@Q%r%?pgoéa‘%h”e§cha%gla' r%tslnogucﬁpﬁsc DEAE: chromatofocusmg

ecies that are exenplary his class of yeasts may
SDS-aGEoamaaniintsuligie Ressipitations ggj Blgﬁp_qﬁ 4§ing fgf example, Sephadex G-75;

ProteilVeA hodpplafdaehSoludRS t6 188dYe comtdnaRdras sk a:selgj@ 4y mdi@ chelating

d di fl d d
columBE B 533 eBforraBoeL B B hEmSORR s Pl repfae el st ©
oV gamissmethodx ahpiotesn pirificati@r e bateenmeyddsaridnsichdesthods are known

in the! Qr?eaﬁd 8eeéc‘n8?c?%P eﬁﬁmg( Oéglfﬂﬂslu A I\ﬂ@tﬂogssﬂ %R%ﬁgﬁt 529182 (1990);

'es "of use
Scopasp&roteis| E’urlficaww ifocples s H@@écmiﬁmmesr-\vﬁem Ne@HOprk, 1982). The
and COS cells. Mirre specific exanples include nonkey
ki dney CV1 line transfornmed by Sv40 (COS-7, ATCC CRL
1651);
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human enbryonic kidney line (293 or 293 cells
subcl oned for growth in suspension culture, G aham et
w@b009/136405Gen. Virol ., 36: 59 (1977)); Chinese PEIVEPENY/057836
ovary cells/-DHFR(CHO Url autr and Chasin, Proc. Natl.
~Acad. Sci. USA, 77:4216 %980)); mouse Sertoli cells
purificatiom steptsd selecterivll depersk der. exappleaAB- hg Nafure @O Je piadugtien process
used J&H '@a@@létigglsa( Nﬂ&eﬁig}-d&ﬁ@d %id@@rédt{&éﬁﬁn | II\/\I\//I?'r 088|5|6; (Hep
: ; and nmoyse_ mammrary tunor. (N :
ARCEPEREE %m*}’o‘#’ﬁ‘@”% Sleef('ﬁqu'H'd@%’/ 'V?‘ﬁee%’%r'%ﬁk'f'féﬁdefr%éﬁe supernatant
of reco@binantss.dgghidlirium Sidl4wi(Ti1fB)Y, bediskibsdd innhé Braraples.

neral methods for purificationof. th o
Fagary A SRRl eh ls ot B bl Eg protyor 618 nours at a7°C
with afjltattpel The sdeernatedt wepfiliated ehd isatueated with®) %o emmeniwe seitate (Sigma
. r i . 0 y f - . .
L
20mM EisAgClpHisp eas thendbalksiyy die rsefeinsivere {usthgr purifird pyusaagsive rounds
of hydk&)apatite DXnieM&XBRdnge, 6hE8ivadiusionl dhvoRBRYRAAY (Bid-Rad Laboratories,

ession Qf nucleic acid encodin h . :
usa: B HERMoRTSIeR D) paRDE die PG WP BsqoReled gbiRpPebaRtbgride (LPS)
using BypolmnyxouB cpluyrsi Fadrcer USAedsogl thevsmglus asedy @ssociates of Cape Cod
f& eeqne- [ 1l cat | [
.. QREFHE 1egRlCYog sPResr 3T Rt Bhier el S Thes tham g LPS por g
recompmaptiddellint he pol ypepti de of interest from reconbinant
cell proteins or polypeptides. The foll ow ng
procedures are exenplary of suitable purificatjon
pPHEEatieref theagelif-dertrdresires! iHRrasbay EXeWHaw @Ity chromatography
cpl wrRer einbaditleniy! ecilyellidtdedined bgy@re_S@cd@haﬁf tdtHeGnvention may be
X

.. chromat ography on silica or on a cation- ange resin
purifed JyegaSBpARD S0 AP BATS T D T TG e A o unm
stUhé saie ipmesogiitittdhoomatgeglaphy btvsrbteoconuzisegntifflagellin antibodies that
Seph 5; P iR A r.,0; O ¢t o
ravo BT SRR o ap AT USRI, AT Pt
that bipdte gitkertaonative daagliin eple-a Ripge@ripblerggipn-deleted flagellin, including those

encomp=R8&d by hedfEderethvBRidn de of interest. Various methods
pr ot ei nlééourifi cation may be ersrigl oyed and such

g%{qﬁ%faglya,t iandirge!in tandibagies Loasigh oE rmpeRplonad antibodies, including
mous€@¥aidsllin antibediescher, Met hods in Enzynol ogy, 182

éﬂig%é%ns%o eqS%cgcgfaf?rﬁihﬂgg _ﬁ‘nrvhfgwr@b%[zgﬁtﬁ%;l‘iﬁia%ht?c?dié"s”t%at have been

obtaingHdpuairhé¢tbad icompssieg (s tepedfdoinuarizd mickepéhdhe fhgpervariable region-
X : t he natudr h Ct, i :

oo BT £R0, I, 03, Batlsd SuBUAcH 80, BERTEIRLSEtbanzo o
native| #aggllipr e ppre @ne rih doe mypervataiie ng@feﬁ?'?ﬁ*ddf@%ﬁéﬂ that are disclosed
hereirPeptide is purified fromthe supernatant of

recombinant S . Typhimurium SIN41 (fliC.fljB), as

di %‘éﬁ’&%%%fpﬁ'%pﬁﬂeér { P ?”tPﬁ’fﬁar"P&!é‘UP 'r,"ws‘?r%ﬂ@pfaé’hy substrate,
the saiksibstaevaoniphisé ttduse Bexhbealbhal (anBhodiesodite clealr adaink8 FIDu Soo.

5 S A R LR B AT S5 EFaro oo
Al drich, USA). The precipitated materials were
3 20t rakU i,on i A | - a
VEERY S50 AR L8881 AU SBbb08 g B on econ
PaeiPiRip Afiumised h32-30ec e Sio-Bafls of
-y @éMlﬂﬁ@tpquﬁed anﬂ-micg}s%mgﬁ@aoclam amitiﬁgdAi@(ktuéti @8y be also termed
TN ORI SOUNES TR PTHY. BRBPeFRLPR P d-hydrorysuccinimide-
actipteet SebhafoseMpbigh Ipesiammdraei avinfri PE)17¢65116¢) taHirap Ny antivated HP
RS TRl S Shirg g 1R ISR Et R Thpgouvtng vie
wasH88nt rati on was determined to be | ess than 30 pg LPS
per nmg reconbi nant flagellin.
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Purification of the flagellin-derived peptide of
interest by immunoaffinity chromatography In further
wepdodsqament s, a flagellin-derived peptide accopdi/EB2009057836
the invention may be purifiet by separation on an
i mmunoaffinity chromatography substrate. The said
i AMSAOWR fin e PXTNRIesriewsiT atgwbgumﬁegeihresmmpramty column allows a
hlghlyaﬁécmf:'s%%@}dtlbﬁ cﬂrﬂdtlb@dlb §Iln§ hald bisea e on a'n?"'EWé bl #80nypervariable

regiony- ?ﬁ%tﬁgé'agﬁ'ﬁfﬂ% hﬁ’t éfﬁ fj'ﬁga?%ils ﬂ?rﬁg{]tﬁlﬁﬁhg‘let gh%r Prﬁ@'n gonstituents or non-
protenmabmsmmefntsagmltdumem iAlthd stagingyamiplear i abl e regi on- del et ed

|n Iud t hose enconpa
| R o ARy 7Ry ENE RS BB Yat bl el rea faetins
that ammlcﬁeddfermmaiﬂsomtmd tahew bodi es, i ncl udi ng nouse

_ F@A(?S;%huﬂfdoﬁ%ﬁM Qu@é?ﬁ%]tgﬁt‘g'f?&n clurturléa?f #é%@rﬁb&ﬁ@t""gl gmﬁmg'ﬁlﬁ}ﬂ SIN41 or

e |nven Ion that anti-f age lin antli

E. qﬁfb\ﬂ@rﬁé@ﬁtr@!ﬁaéﬁqﬂé@ew Areushhd §- %?o%‘r mm@gar& é’d'étﬁdoﬁf”e to one with
meiﬂiQLtSUffék A CRisWHENpHBEahy BEPIEY bl the FagéIMMEBs@ieafinity column
q g?ﬁf él ntFI i C D 74p40§ thatgbl s di scl oseg el sgév\here Y
e§qq PR%%peci fication, recognize both native flagellin
- Therd the flageién- qﬁeciflaeaﬂhytyarouam ahb avasagd oiihdied-23 €Y (column volume) of
bmfjfng?)%“f&] ns that are di sclosed herein. Thus, in certain
red enbodi nents of an immunoaffinity

- Tbhm opratedygr wpleyelgied swithaB eV ohelusian d)ug‘grb(swﬂml\é gtyeimprti@le 0.5M NaCl,
pHQ‘W%‘ﬁd rﬁ%’b‘ﬂ&'\éml%lre ﬂﬂh'e@%f@lﬁ%eﬁlﬂrélﬁ% Q/ﬂthag@éu'llsﬁ'rlé:lﬂﬁ/l [JH8.9 to avoid

400. The said preferred inmunoaffinit
pro&%%?rﬁt‘%‘bﬁ“é?ﬂ%ﬁ%%g'f'r ate may be prepar ed as follows -
- TNQMStﬂe&ﬁ)QJrﬁreWéQ%Qérf@rétld aithi 10 BM & Bihdifg bademandetops bt 4°C with
0022 i bodi es. glere puri fied on Econo- Pac protein A
NN 8499352022 Affi-gel: Bio-Rad). - The
rAstyblt:alr@r@nanogra@dy pndfile |sF|I|uﬁreﬂ)iad T Figpeoe MBnwbicbrddpicts both (i) the
absor&m bggP%Sc&&Q t r#r? (ﬂ*é%ﬁeﬁﬁgﬁd sqt%ggso&(e%\)e%qﬁd (i) the electro
coup e primary am no
condum\hwmx@sTm@carmWﬁdd@a”owrﬁam @dﬁuﬁ%ﬁﬁfﬂ%@émft@ tohihgHime periods where
fractloﬁ§roff ¢ oé;ﬁj&‘?&ﬂ&ﬂh?‘%ﬂt frofh the cBIGART I%e"ﬂbéernaéﬂlc&%%lv%ﬁl éofiaked in view of

care iving rise
furthef |a§ab,(ﬁ'ﬁ| o ﬁ}?gcﬂ‘?geg'”af:%ntﬁ t&se@ol':lﬂ't‘ﬁe 114h€”%dﬁ‘]3|93ﬁ@9r§5’réltﬁ’low) The
numb#vad ceﬁe&éd%aélbﬁmmnsmtbheewearﬂﬁlﬁs herein, the above

-S4, 3P RER e 5, SRATE (el QPR LY <
- n{&- Zinyfromdhafsamh@ appliet aftaricalvime nuegi on- del et ed

- n¥3-3961 kbRt wake di scl osed herein, fromthe other
proteln constituents or non protein constituents
N'dorR WLTEdN PAlUPMA&VaSParti ng sanple. A nmethod for
- nP8! 6 gy 720 fLl PR bt oPtheaBYpctiite BhctioRe JMBPEIINEH badretotal quantity =
ion-deleted flagellins that are disclosed hereinis
90(51%80“ bed below : - Flagellin-containing supernatants
- nf& 20t ftdwcauoh re-eqoifitviatient S. Typhi murium SI NA1 or
E.coli were centrifugated, filtered through a 0.22 mm
menbrane, diluted one to one with binding buffer (75nmM
TrigereHd dgnias thenehodqeshpheel 20Westerrhelof assgithat has peen péréormed using
fractlo‘ﬁg fid '8tr¥feFr%H W Fd&% r1'3ba%qhé‘%¥5§ctlve iRy mbRFial. |
[agellin-specifi€ affinity columm was washed with
15 20 CV (colum vol une) of binding buffer. - Then,

pQ,O@@rn,saN@hmeglkut ed with 3 CV of elution buffer
(|]I-’IOCG aiﬁI gr%bcr)](ﬁr_n'égsi ao'pselp\)/{id’\elza%lf’the invention may be synthesised through
conventional techniques of chemical peptide synthesis.
For instance, the flagellin-derived peptide sequence of interest may be produced by
direct peptide synthesis using solid-phase techniques, like those described by Stewart et al.,
Solid-Phase Peptide Synthesis (W.H. Freeman Co.: San Francisco, Calif., (1969); Merrifield, J.
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pH2.7) and fractions were imedi ately neutralized wth
500 M _ Tris 1.5M pH8.9 to avoid prol onged exposure to
wa@eooditse4psd. - Then, the col unn was regener at edp@i/EP2029057836

CV of binding buffer and stoted at 4C with 0.02%

sodi um azi de. pi cal chromat og raplgF%/ profile is
Am. GhemySiocaBed2149- 24%%@1863)3 Fielgsi @B. Neple dtls 188@:Hn{ i)y Peple Protein Res.;
Vol. 38bgef-bapce (O D.) curve at 280 nm(line with filled

squar ed boxes%1 and ctro cond ctrvrt%%1 ,

cliy VO Pretein sy tBﬁ%ﬂ”i‘ﬂX P qr’ﬁ‘e UgOenayIat KichRIgEHE" ppautomation.
Autonidied *f.:yrnreesrveemgzdﬁz MGﬁﬁlréﬁeaptdrmamfe it dlnl W“ld? fBu@erygregms Peptide

out om.t h umm. have heen succ ively collecte
syntnfieer Gt O AT a e P RS mi 1T cont ent

(' Berousi mputians 1A thenebptidle opiateagstandy trettmn)icallyisgnthasibed separately and
Comb@%hgﬁéjt@ﬂerﬁ%iﬁ%e@?@ngﬂor‘rﬁeeﬁggf% %rgg QH§> lfl?ﬂﬁ%% thtpoPﬁzH]e of interest.

quantity=900 ng - n2- 20m _ fromthe sanple applied

gtbﬁfpo%ﬂ‘fdﬁﬁ cdriiprising 3 flawﬂn_déﬁm ﬁ@iﬁ#o@'mbﬂ%ﬁ? lr'hvenﬁﬂn'

ro

grﬂ' E&eﬁg% tH%‘"PP%‘HI ?%‘ﬁésl‘ssa?ftae?onéﬁ"tﬂ 08N MHF 2 3 pharmaceutical

compésiticnl, apagnisingyard Gajuvgnt caBpeurDraks_ddfineh |ooihlenpresent description, in
j of a

combr&gtrcfﬁ%te%? (Nﬁﬁ ggg 8F h%ﬁeraﬁh%gﬁgg%gfg%ﬁ)éaectcpgtafgﬂ tx%%[e%?sh

f Fae toregent inveotion wéerOeperéajns doiam PIgunegedR a@npmtlon comprising an
mmurﬁc%%?ﬁl%ﬂ (Ycﬁ"n&;lﬁ\ﬁtdsn@eﬂ'ﬁ@gi & bl pregentgbgmré‘eﬁionsbbﬁemﬁﬁ With |dﬂe or more

cer n enbodi ments, a peptide the 1 nventi"on may be
antigegent hesi sed t hrough convent i onal t echni ques of

chﬁrrhml.nd@gﬁtlcdmpayn@mesmfe it EﬁbeermSéomﬁrﬁeierédwteta subjecé or an animal,
I n erirve e. S enc I Nt eres nm . .
e“C'tSp?r Bg’g%cé'éée By TENP éS?FpoﬂgBtﬂg&@SES}lﬁ RS0 Ui MG s %”tlgﬁn%ﬁé(@d‘ is (are)

compissdherejores, | i ke those descri bed by Stewart et al.

E?g%g @%%ﬁpdgﬁ%'oqe %)29§b%%k@r Ci J:rn%en%ﬁ]np%%hibn S%gmgrising an

mmuno@wvagtl(ngnmd qsy%@ed m:ihg @fgs@ spmﬁq:a;rom_toggtygowrth one or more

antigeh8t . J. Pept. Protein Res. VoI 1 161-214). In
vitro protein synthesis magp tgerforrred usi ng manua
té&h‘ﬁ?@ﬂ%@'%@ WC'QEtCBWé’P?'B ORG ('Jtrﬁaﬂset?f%ﬁﬁ’f‘ﬂ@ eée%‘ﬁ;ihe subject or

the arir@alahel0cgy & progettivé Mmmunes tesporse agditstaor épgmpleca microorganism, or to
. _Bi osyst Pepti d nthes I zer. r Gty, Calif.)
efica oA R 2P biPEt o' ARCTL AT BTV ous” por t1 ons of
tAe/apeipeiCOmpositidJmiseumm fomprelventigeor araglloyatmgra hatdlogidal condition
elpall al or enzymatic
that Wﬁlereﬁﬁﬁgﬁ%ﬁeorgggﬁfce tr[jéer‘é{?ﬁﬁsﬁ ?‘é&rﬁéﬁq" geptl de of
i nterest. Conpositions conprising a flagellin-derived
peRhldsadRivahhe invention A further Obj ect of the

invention cansistg of a 01D articul ar
oS AR SERTe Lo Msoor 1 AUV AN Wb ety reference to an

immureayEpioUtn @sitide fdrnedcing, is hmem@senmedreambptanom thatracts generally to

accelecrgtrgD g)tg ogr é‘n%%ﬁ?é %e\l&uta%%?g cﬁf.c%?n%n%r?*@{dl}%%&s fo a%aeAtr)éen

rents resent nventi on a
pehe anmgnmaﬁrta/rant mma@\ga@rﬂgeou@mtser refage tt\@nprmtmrrr@ iramunizations or

the amount of antigen required for protective immunization.

Antigen

A variety of substances can be used as antigens in a compound or formulation, of
immunogenic or vaccine type. For example, attenuated and inactivated viral and bacterial
pathogens, purified macromolecules, polysaccharides, toxoids, recombinant antigens,
organisms containing a foreign gene from a pathogen, synthetic peptides, polynucleic acids,
antibodies and tumor cells can be used to prepare (i) an immunogenic composition useful to
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i mmunoadj uvant conpound as defined in the present
specification, together with one or nore antigens. An
w0 pomasgeni ¢ conposi tion”, once it has been PCT/EP2009/057836
admi ni stered to a subject or?an animal, elicits a
protective inmune response agai nst the said one or
inducergp émanine gesRasise WhiscRdividuglaprefi) 8omseing agetibicsitrpatima@ pathological
conditinesent i nvention al so concer ns a vacci ne conposition
c rpsin noadj t conmpound as defined in
ﬁggrﬁ%%e%tﬂa@%%f’f?” t et‘Hg‘B?H@Ye'V\/PE‘ rFaBnke &Pmﬁﬁ‘ﬁé with a wide
vanetyant arg@BSs toﬂﬁrods@adﬂmﬁrﬁumgeaucv@mmdsmoﬁ @Mpogictinenisefanfoeinducing an
immubd & em 1, §tered to the subject or the animal,
‘?1338% a Sré'? écgti'%/e i mmune response agai nst, for
eXbogsl ekillead m Hreoert gaithi kempbler tot selecftfarcaotlg&nslayprppmtedvr treating a
particﬁlgte ac‘tHQIloﬁﬁél Qnaltidh ﬁi@l' \pmlknﬁglaﬁ&?tto 'd@tfeﬁﬁfnb%etﬁe @%Fdd@ or isolated
on is usefu or preventing or aneliorating a
a”t'geﬁaﬁ Pesgiie alpagtisHlar vacsine flREPUIAIAN. r espond favorably to

Imgéesmetapﬂn?ﬂge g diiabé Oddso |aBTéURQg@1eHMﬁh’ét whéther it is preferable to
e-nmenti one I MMunNQoa
covaldhiy figk i doveleaty it i AP EOR L e Mg iVt g fissaid one or

more aistigens.ended to nmean a substance that acts generally to

23@% })rfeerséﬁt%n v%%éwgem%st m%?mhgfsaggﬂhv#ﬁ ag{lwty does not need any

. I MMune responses
link betweem tredilagetintdesided aelwtmtczigrei@mt yndatf@darg@ct:l aotigenhwhen administered

togetH@;PVf‘éﬁ"ﬁudbfsal'rBU?énéﬁfﬁFn'd%\Ptﬁzu%rr|ﬁtrkéﬁamélﬁé of antl gen
required for protective inmunization. Antig

véf‘l'ﬂ%ﬁe%?m&%s@aﬁ@e@ ep(Rd HsingFeVprigly ‘a‘ﬁf‘?@@%w?\‘] known in the art. A
gene @ﬂW@n@ﬁmﬁQl’nﬁyérﬂélwypeptfdd BEH MRIRBlatedOnd el € for example, in

bactelal aast dhsdch ORUE oo SArMARAT Fo R ol AL ombeantmaticds weil known in
the arparldydesscobet, ifatexamp@ioiSds)bro@ce b MaletulanClogegs A Laboratory Manual,

Cold §ggﬁjli-|?%r ?_g&%rgénrﬁ/ r}ge\/@ onﬂg ﬁ%ﬁ% gﬁ&‘?n fAnQﬂ‘B&{I?‘ egadjjihggﬁgnt Protocols in

Molectroloast o iiop end SRRTet Ba\@t’r@ﬁmrl\éD(ﬁ998énA|rwmh¢b@éler¢es encoding

surfac%oiﬁﬂ§§rﬁ§ fr@rﬂ v‘#§ﬁ)%teﬁé1'd?ﬂ%8to§6bri HéTHé’g?er{serﬁaQQVE)‘égn 'sUcc%ssfuIIy cloned,
individ a_vaccine useful Tor_treating

eXpre?;%?fihwdoaﬁ%daPSﬁWa RY 1. VaPRBE dfeyplopmant: IFé’(jé?Xlamﬂ’ledéP? yegjor surface
antlgela&ﬂthled@tthfB vines, HbgR the P Suunhef clasidiatuxih, W éntarotdxiteot E. coli, the

d
circurBRicEoNs PiotBl; o 3RS T EbARHHS Por TPHARRRRL Fugmirane aptoen from
EpsteineBqponises, ian veall asntdimorr delh bntigeine slkavekideinezkprassedhé eartous well known
vector‘/Hchk sy@‘f‘erﬁ?l Brifidy %‘rﬁ{ & |ﬁo?]@t{}{ésgen appropriate for

particul ar ical condition and will
kﬁé\%ﬁ'bwd%v%’e@%“ﬁ? @éthﬁHéYﬁﬂé'P” ahdeasian dnates ppravrgiresponse through

TLR5mdleﬂ€dﬂ rhifcosal 8yRéni haf cBRIBdnetitially ¥Ak&icBCan immune response to a
tion. Those skilled in the art will be al so

recon@magy?rglg&gt ermine whether it is preferable to
cAvmaitteddigalll iabkrratrcetiad be argal éntlwictingkan bb@btained from any source

such é%ﬁ'@%ﬁ .olr‘é/ %vi%ls ngv ﬁscgg%%mo?c& éa‘? %)P(ﬁttlghabrde)sj W\a/? o m vn‘ro cultured

nmore” antigens. defrons
cells elfiainedrfrooserne admmﬁucramﬂlwduags mwlngoa spedit mdyndual to be treated

with the resulting vaccine.

Immunomodulatory molecules

A variety of immunomodulatory molecules can also be used in combination with the
flagellin-derived peptide of the invention, to alter an immune response in an individual. The type
of alteration desired will determine the type of immunomodulatory molecule selected to be
combined with the said flagellin-derived peptide of the invention.



10

15

20

25

30

35

40

l'ink between the flagellin-derived peptide of interest

and the target antigen, when adm ni stered together via
wonmeasd405 out e, and in particul ar intranasal rpCt/EP204$057836

i sol ated antigen can be prep# ed using a variety of

met hods wel |l known in the art. A gene encoding any _

i PfLexagRNe. ctorﬁﬂ@p@q)thed@netanrrwnuesr@sm@@ thedflagetineigrived peptide of

the inl@KticBX&MPbE cohibirfeACH’F 'aﬂbbheb’ﬂﬁﬁhnohﬁ&ﬁ&tbw ﬁ%@chieethgf promotes an
manmal i an cel I's usi ng i nant net hods known

rec
innate; IMpYNe  ERSPORSHY Sél'é%c?tsl e 81‘\ 8% SApReEvEdn re@!‘%‘?b‘frlﬁ’éi‘ff‘ gt suspected of
mdumﬁb an nMElt@Oﬂﬂnahe tdspohsg A vdklelt.)abDIPAItk/IBE)arM;imm ::IO §imhulate the activities
r| n a I Yor 1992) and in
of aifrgRh BB e Bt ior REARERL S ("Nt 2cal ar

BSod:lD@@\l\/lPswlan UWdoeybmmldoSbrmslatEBaIpartnuIaeconmn@tk@%)toll -like receptors
that ir@HH@%rbe‘ﬁEﬂ&Q k%cﬁgfn@gFgrt‘%g 38 BRNIBE RSN bE WSl to stimulate a

acteri al pr ot ozoan ns have been
CVtOk'@%@@@stf‘@l‘l'F%C@ﬁ(@n'@G Oré')bﬁr'@gﬁléé resRPNE®ed as anti gens

f Otheragsdsnef ﬁ%@h&ﬁ@dﬁﬂétory’z%le%ﬁl@ﬁﬁhﬁb Fohﬁ)témiuﬁforal or cell-mediated

surface anti n u Hbs
mmuS ARTS ey, CaR it o Bk Wi, 8 el &f’eawﬁ atige SF g invention. For
examplbe cgtiokioasrsqor oz oadreinfsteoeditn alfert the balbace af p'HT1a$IntieTh2 immune

respo@{b‘%ui‘?&% sci((ﬂwfe%lrdﬁﬁ grLen?rHﬁ@Pl{n%thﬂ/mci &’&er’rﬁ hé Eﬂe@ﬁ%gﬁrgté?’@ytgklnes useful

cell
for obtginirees beneficial géaraibansinwmung mmnseaior @maht@gtar ogibplegisal condition.
purified and used in vaccines. A flagellin-derived
peptide of the invention induces an innate inmune

régfmvg@ﬂ% PoigHagellitsdrmer AcotdaeidB 41veayt em that can

biEh?@fﬂagélﬁh-ldErl\%dhééﬁtweaﬁf tHﬁW@nﬁcﬁﬁMﬂﬁ@ éd?nlﬁlstered |n |mmunogen|c

rtec::}Eb I nant_ anti N fﬁ% 9 ?all aberran¥ i
amoUiye WIS 8° PhMR'VRE CHést‘% g %H'gg FFBrﬂ”};ﬂH&? éB&*P E%a” antigen or
other uroimansodufetorg matecude, irenliired da &iggeharvimmuree eapdrseogi cal

C?R@H&é%%foqrﬂﬁgéﬁlir}/-hgrﬂlegr elgﬁdé/.b]ltﬁg rﬁ%hﬁtﬁtgﬁeﬁgk&%ﬂmgr in combination

with anesprediord endlengiesi aNilhidependodor pxamrle. @ap tthe tiisthotagiaal tcpn@tlon to be

treatelf 2l Wi@ight! WW%' (ﬁttﬁéYndmbL?é? lHn@Spré\nM@sf bPEUndElfrrent therapies. The
i munonodul ator% mol ecul es can al so be used

approgrigis ianunh RORGI¢geq It%b?|agdg]mqqqge@plq§a§@ f?fe%f’?@'éu'a? appjigation of the
methddnsaanibe Gét,errﬁmedﬂb@/&howlsklllﬁduﬁ&hé @BPINGER $H‘1llealnn the art will understand

that tﬁggtgogfdiﬁ%ﬁaof the p?evﬁggg?é)s mer agcd'on rgrsﬁé r \égdl:rslee of therapy and that
the amelmicbiethet oompositinrbihed ds vddntinisteeeds aanl be adjusted according to patient

respoﬁé@t@%ér‘aw derived peptide of the invention. For
o enhance the innate i Mmune response, the

f PagE] MasainR IMRaoRtRARd ciher Nagedin derived i Rspides obdhe invention can
contrisiR8 {h%cbﬁ@bﬁ\fénéﬁfbﬂﬂé vbwmg%@h%é/ étﬂ]iﬂblﬁ?&h@ ﬂletlhg{unogenlmty of
ronotes an i nnate | spon such as ot her
weakds{ STTGRER B 4PooaN RADAN G cCaRBBRPEa Geten RALERg R mount o
antigenneaticed mnernmaeweamnsé\ r\eamneg jheOﬁred%éNE’ss ofiinembmization required to

prowdtehpr%{ W ﬁwﬁr%uﬁpyg ﬁFovgltBJreezféc%f Bnﬁ)gg/ﬁ{l;%lﬁ gh reduced or

weakenedbimmodne gespinsas.asecha qsarnlewbgwnar tb@rmladatarmq imfnunocompromised
individu@ld ahd Eﬁhé'n%ﬁqm Pr\'rﬁuﬁlﬁ‘/aatt a'té‘r‘éﬁpﬁ’ssﬁe bﬁﬁﬁfas%lﬁ!osglyh%nﬁﬁ or promote

profile. For exanple MPs “can
cell- m§€“?¥ﬁ9l Oaﬁé"@raiw@un'%bsp?'@ftﬁngé Fﬁ'ﬂéﬁ“'qrﬁbﬂﬁ’!ﬂ% péOf"r%l or Th2

lmﬁﬁgélﬂﬁ-ﬂ@ﬂm pebttRr of YHE nvehtibriMiese® i iﬁn@fél immune response

throug e EHIEE o ks, B RIRL i et 77 Rh il afi o] Teskonse when

adminsteoed bg nofcosdieoutavent i on. For exanpl e, cytoki nes can

nggd?ér,she\;i\%ltets% HdwPthat e RILARSEPLd JdtiaB Y thfvention exhibit
mucosal adjuvant activity, which able to potentate systemic and mucosal responses against an
target antigen.
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responses. Those skilled in the art will know how to
determ ne the appropriate cytokines useful for
wWobdoaiisi4ng a beneficial alteration in i Mmune reSpPEPBEY/057836
for a particul ar pathol ogi cat’ conditi on.
Adm nistration of the flagellin-derived peptide of the
i Abenenan MHeuTd seRFIONBH-idePps_sd tfﬁepmrrwleeoresmrese to an antigen by

strmul!ar tHd 8daphive limRRinadBEpurzk e TRErefdie, b IEEHIBRAABH ©f 3 WBGellin-derived
one or .nore. nol ecul es, which intended to nean an

pept'dswehme GafomsWih it g dROSr 2RHI88F PTRWERD rASu TTa g tbypy mmunogenic
compomtidhwlveccmeewnnrrdedmg@ntrmrrgrgerresqmns@mmemme@lp@mse The

dgsg) z’h”%g'ﬂz Io grb?n lq%ndag%o\rﬁ ﬁmgﬂlﬁﬁtognrtgg%ﬁtul%\?/réﬁ a?lagellln derived
peptidnajfémjlnesr;tlom tdn bl testead) |nfao\rar|et§/acpfpjr@qlln@al tokigological and safety studies
well kPdbh@lipgihgal condition to be treated, the weight and

condition of the individual and previous or concurrent

t et exaree. sued Jspmbpietien sanmsueMaluairtsindan eéqind rpedehn which the

antlgelnnﬁ'ﬁen@ékﬁﬂfo%nQQ(S%eflﬁfmlﬁr ahitigpdl Bat aiPbe Gaproaicisl itnRRinized by the
met hod can det er those skilled in the art.

Same‘f‘h‘ﬂ@@@??‘i’q EI F’h’a?ﬁ understand that the
cArvdnbiration bf arinannyﬁnleendlormeeﬂﬁomodthetorwmbbouledwltrha dlagdilin-derived

peptldten)(? tr? M(lérﬁloﬂf ﬁér{'&g ?e%}/eéla?oq 5) ?%&) Bg g r%)g%agh) H&gh by the Center for

Blolosmsc:EV@IUaig)nt @n(beﬁaseﬁltChrF@incﬂmieDNg Hdmlraﬁ;atlonsarmh National Institute of
Auergy %e' |Hf”ectu6ﬂ£uﬁr%@9ééév@%|der¥trﬁb¢ ki agel | Apy ﬂeg Mo RReBlihies, 9: s45-9
he Tinvention canh contribute to the effectiveness

“9938f the vacci ne by, for exanple, enhancing the

i mﬁl@ﬂ% the 2f wiMRAER ho@Nd deRARINsYET R Wl&l@*ﬂoﬁblnatlon of antigen

anclof gy BReAUP R ooty A MRRIEFBeoRERIe huBRng ention. the
appropm’ﬂiefanegererpeyload rdmtmnf mauoirationg wolvete bb dpseavpulhdy of antigen, and
vaccirfé%i&itr ﬁgf{;ih’r\éguaﬁm%tt eat HTB %rtr Bgt\érg[(é,cgﬁ&yno% onvﬂcg'd%?tﬁ:ular animal
SpeCiQSesponses such as nevvbor ns, the aged, and

' mﬂrﬁﬁfhﬂﬁérﬂmo‘é%ohlﬂgﬂr \bkr Céu@é&meaaldth%nlh%}ﬂ%nt R® inducing an immune
i muni :4%[ a taﬁ%et ti ssue, such as nucosal i mrunit

respopge. 528 adrpigjsfergd @s 4 é@Ut(r)qn al ngpsrppnmﬁth%; vb@h a pha¥maceut|cally
acceptdbiecinedingh. 2 particul ar cytokine profile. The

fLagel | in-derived ti the inventi.on ind

| AAT 2 DTFRREe Y EEE AR R e e By A 1M lRg valeh, phosphate
buffergy salimey, normap aaltniecu loéhrer pkystolagi BBl e eedesdhlimes oo Stter solvent or vehicle
such a%Sg%ére 1admynbEt &Rd 5 EonWéC%ﬁaer PUifectdble organic ester. A

cul a In vivo tests show th

pharnﬂcg@t@ally HCWFQ%H‘GQ@m Farealsp qoRlin Pﬁﬁ@ﬁfﬁ%r@ré‘%ﬁ?'l@ﬁt and can contain

|mmurﬁﬂé‘ﬁﬁﬁr%tmédbﬁﬁ@é‘iesa%rédé'réd’ ,byWiiiRg aMIﬁiépﬂd@?ére@bﬁﬁrﬁe antigens with
c, and mucosa ponses agai nst an target
deterg@ﬁfe@cg'ﬁ gReside sype as %e response increases the

| Aunttiee  methpde sfer tpeegating Ndridy@dminystetingmal aagelip-ddrived peptlde of the

mventf!ﬁaﬁwt LV h%rﬁgﬁgﬁrcaﬁ@%ggéqa le c{ge%pr‘hr ﬁre res2h d”S‘érb\B” rh reference to

nvent 1 on,
Comp@nelsehatmmt@eanﬁh@emsdlpwdwmala”ﬁsmrfsect ive i rrrrunogenl c

C@H@%r‘nhh&ﬁbrﬁ’c? ci!ﬁ\ﬁ&élﬂﬁr bPVaddHiuef fh% A Béﬁﬁﬁmﬁered by a

in an individ nbi nat1 on of_an antigen an
variety ﬁfnr%%dmsawr%&e R IBETHNE, raRPPRSea ﬁqraeg@mplen thrsei iprgunomodulatory

molecpeetdaeleoeoﬁelt\heed wtdneauslya aﬁtr&ﬁermaﬂv atrdymBhatiasllyeintramuscularly,
clinical m((l Cortc&%g saf ety studi es wel |

e
'”tfat%’é% IaygRacally i n gesieyal nbi nat i on can
b€&heseaskilkzt el thmarawrlakndmhombnd eelectmppmmrlatd thedivarytrogien for particular

formuBﬂénsbg%gérﬁHHQn\Fe% n&a?t. éq;b‘r'lf?%ﬁ]%ﬁno%”d that can be
In a preferrec?/ embodiment of the invention, vaccination methods for treating or

preventing infection in a mammal comprises use of the vaccine of the invention to be
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same route proposed for human clinical testing. A
conbi nati on of an antigen and/or i nmunonodul at ory
wondoeasd4es with a flagellin-derived peptide of PeTEP2009/057836
invention, can be tested, fof® exanple, by an approach
set forth by the Center for Biologies Evaluation and
adminféeyedr yh/PREEY a8 da DPUePSA (€ -8i, seguarn dmranagalNagralorggistric, pulmonary,

mtestuhé\sﬁéctalﬂtv%g%l &hﬁwytréaﬁs&rﬂic%ﬂ i ous Di seases
KL al. AID Res Hum Retrovi ruses

QSQJ d@%m)r?um%m@’eb% KSIUEPrilnAuchg Bath mjqosa kWYﬁBW"C immune
respohzﬂasde& evaﬁetye dTOdev&ba@abte mdsalblecﬁrb?mcﬁmanmmoéndardﬁbgm delivery of

formu%?1 n n ?c V|t a Ym e{: s th
%gseliol ‘?1 T (e éf Egp? HEe0Y "Ee |nvent| on, the

appe opsal atebivaan roye mayalye oadlculadwtréerestlngﬂwms'zra:eitbﬁ flagellin-derived
peptidbObUFR ﬂ(/erqg)ﬁeshd%ér Lty rﬂﬁcaﬂpta'dﬁﬁgmt Q&@lt?’%%é‘%mﬁga compartment,

regi nen use treat art1cul ar pat hol ogi ca
W'tho@@ﬁwng 28BN sqgnlflgarﬁéwtp@uq R{P- '@W%@togpﬁ'féﬁ eféect. An

| THNREEMAEGorE PRROEII ! ihenvaycing mg:cwéw@d@éntw&)uswvm.h@fbred by the
an | nmune r.es tere

muco%?i r(ﬁjtggqlxjsz% Ingwugldog%lgbgﬁgraﬁlg?geg@f%ilpe\meq &d&blce hree or four times at
week pharaméic antdrvala| docoatimge it alprienefiegistimod&UTiine appropriate dosage depends
1y acceptabl e nmedi um can be, for
tpon \%}%{J%g%%étgg , phosphate buffered saline, nornal
s’éhﬁ% Mecaration peatogsh sy dleoyybicial mycdsaf protasd! ez mireprotacol in which the
prlmln‘ét &%re {h\ée\%cc% Meéﬂﬁlh%te?é@%yatﬁe%ﬁf(%%lab e YrehMsal #fe and the

oi | such as olive oll or an injectable organic ester.
boos“ﬂgﬁﬁﬁ(ﬁﬂééﬁfﬁ BHPNPraly CEPIUBPEIREYICEYPEENn al so contain
| i posonmes or mcelles, and can contain
[ stimulating conpl exes prepared by m xing
'?1;[};73@ f%'de or pepti de antigens with detergent and a
gl\/ketf@slsdné prexacing ma@mdeuﬂcal%anDnm ltoohposibons include the step of

brlngng%ﬁ%a%éetngf ﬁ#}gdlggl:@\) I%%soplgtl@n %g?ﬁ%%éﬁltefgw @ﬁlonally one or more

aCCGSa@&émF%B@Srredl um are present ed bel ow, in reference to

Cm'@lﬁiépéjsthbhé\%dlél%\’@ QréprEbFedBdirkbaely BAa GStRhately brlfnglng the active

response. The |nnuno enl c conposi tion or vacciné
ingredieni(s) ipje RESeRRLOANVIEE %%CﬁTr ereradingly dvigey iseliq, cggriers, or both, and
then, nf AetessartyPstedpirtha@peodant. i mmune response For exan‘pl e,

< DR, S Tr; fof il RN R Yohhs peclf] oredints  nclude

pharmanemtmaﬂns-eme@tdbje emuilsiatsumcrakiny|sidngt salutaisc alubggnsions, syrups and

eI|X|rsI Iﬁte{o%ﬂ%ﬁ'ﬁ) Wﬁétlveme&ilgﬁt'(ég ﬁ%%g[ﬂ%ldo\éa Jﬂﬁ’ﬁﬁg r’rZAé} édn?&in iddrt diluents

ow to r o riate
commp@llytljégd frothe gl gmc&msaforfe@;ampawptﬁﬁ@r gther solvents, solublllzmg agents and

emulsfﬂ'e?é}@u'ch NasdgthiyV oR@ PidoBRpyPhIcbhE, ehyeREiRAatel '%th'yl acetate, benzyl
ed enpodi nent of t acci nat

er er
alcon e et BS5PaR @Hage HYost R Wge: dirael &5ig, (v fariular, cotionseed
groundr&ummlorrt;omrm seliveusasot 4k sesané neilspf glyberol, neeahydofuryl alcohol,

polyethglsﬁ(g g@/g%ﬂ ﬁ& ?artg%c%yes?@r o'f g&rh%n %ng ﬂmﬁr‘%ﬁgﬂg?ggf 9.

rana ora
i Begded inalt dilnerds.ahe oraigomaosmqns Qm ater clude@tljuvants such as wetting

agents, uéﬁ@@?ym%‘%ﬁ@l sﬁﬁéﬁdﬁ% }égdﬁ’t'ét @\ﬁ/eg@}ﬁngeﬂé’\%ﬁfn?e cbBfing, perfumlng and

i’nduci n mucosal - afd system c Trmune Fesponses.
presevatwee@qméﬂr devi ces are possible for convenient and

eéﬁﬁf‘énlsfbﬂs dﬁ'alddﬁibb( t@fhefazftuwlur@trémﬁ(st) Onéf€ori@id dusgéndiig/agents as,

for e@g}pgc%) lﬁtﬂg ﬁ‘a;Xg ues ﬂlﬁf}i’ﬂﬁ egﬁng hle/\‘ége SOI‘bIPOt| and gor%‘?an esters,

microdrystgitihe icaliutesel ukmhlnum metahydroxide, bentonite, agar-agar and tragacanth, and
mixtures thereof.

Formulations of the pharmaceutical compositions of the invention for rectal or vaginal

administration may be presented as a suppository, which may be prepared by mixing the active
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pepti de of the invention shows a significant adjuvant
activity in the nucosa conpartnent, w thout having any
waee@nilfddoant systenmic pro-inflammatory side ef PE€rEP20097057836
a vaccination protocol, the %¥accine may be
_ advant ageousl y admi ni stered by the mucosal route, as a
Ingredﬁﬂt(qmgw%o@@e @ ppref svitabley nogwitating axcipientse of.cardafs @mprising, for
examél@r&%oé"bufté}u bol?étﬂﬁén@%lyweg sQp &?{Wvdxrﬁr%'é}(éyla‘ie and which is solid at
accor mgtoagjrlms 0ost m) a ropr

room aed'g%@'@ UK dgu p%tn Qp‘% empser%gqeaﬁ%q etpgr% WI|| melt in the rectum or
vaginal @agitynad mrea@éoh@eotivermgrebuenms)stnnanatmneQﬁaHe preséridmlention which

are swtg@@a r v?gn% 0arglcmml {r%iro\émdajﬂ%%hir{cﬂgje%gsné@%, ge?nap_?on%f cFere]q%s, gels, pastes,
foamsi artspeaydemulatmus eoatadhingrich cegterngs aedapwh in &le(aaitte)be appropriate
p?ﬁ (?2591] (!ay C%q'g;bgl'tléﬁse%?thgr|n\\/érﬁ|%nv it3Bre o?rﬂgﬂél?téllawbdmmlstratlon

ring pharmaceutical fornulations or
Compwmeﬁctw%wgrqdrﬂflﬁ(éh@ qqﬁé)'r;tﬁt@p véth as1e ergnerg Rheemaequtially-acceptable
sterilel iB8tORIA RuLOSI of RbRadeSRG! MRS V‘dl&;ﬁbrélbﬁs (‘s@%bér%ron%rkﬂ emulsions, or

storle QBN PG PR ST HESrE PP Bkony e by gispersions us

prior @ndsa, nvhichatnedyy cdmtaingamigxitbets abuffars, soigesditdch (e)der rthe formulation

|sotonﬂzs\l§|ﬂlcfhgtb'lo%ra o%geqn{engg# ﬂec?p%r@ f%uc‘srﬁ)e%pg opﬁll éf(eﬂlné a%grqts

Ird carrrer necessa .
sﬁa@hﬁgs phauifeblecamieous podinon-dageays dagiars whish reayabe employed in the

pharn‘%@%t@aﬁ&érﬁﬁés@t%n@fof ttﬁ@m@&rﬁtfo\ﬁ@nélt‘]@ \ﬁgie?rgtﬁar{d"cddl%?s (such as glycerol,

armaceut1 cal | y-accept a enul si ons, m croemnul si on

propy@ap lﬁWC@hsOOI@JEYWSQIY)‘F% arg%,};r@plg(eén%pdepw;ab}esmmtwes thereof vegetable
oils, sa€ltlas b o ah@mj@ﬁébwergamw@ﬂérerﬁdcﬁ)as dthg dldaﬁwleoper fIU|d|ty can be

malnt?lﬁgc?ﬁ%r %a{nwﬁ%g)aé)’thgglgg?%Eo@%g%?tgnalgggt ﬁ %ﬁg%ﬁmg)yl'{ﬁe maintenance

of the $e11uvreduoart|clamzﬂomltlnez carg dglspessiansdamtioy thiefusero$ surfaotdntas
e 24P PR B OHRlgn SELAN . ey

agent@@@gwlwlgg )a.ggpts it rBa}b@{SW lée]éiegqumq)ﬁo ingiyde |(5¢)tﬁn|c agents, such as

sugar@asroﬁhﬁ‘lihﬁbmdé?%tnﬁcm@ﬂ@é’m ﬂb%ﬂﬂﬁgﬁlonémﬁ BddigER rﬁrol@h%;e\!(ﬁabsorptlon of
tor and sesane oil QW% cerol, tetrahydr

the 'nJEPt@Bﬁ&har'ﬁ%‘?e}%?ﬂW@h@a ughtaput by e '56'?180@9{ %g%qt%whlch delay
absorptntyuchAs a&mﬂnlﬂmxﬁwoeﬁaatdleéﬁ@bela%SI des inert

ol 0ebCiPRE arBr R Bt BielhRopalic, Miees of the active
ingrecsard(s¢ ird bingeargeatls, pobyears eﬂuclmga,s fdldedidernylyglysblite. igpending on the
ratio d?gﬁé H@ﬂ\/&% gleﬂf@stsrp\bwéfeal‘?@%t r?‘atur)éuo?ﬁﬁ@ﬁét@ieﬁlar g&ymer employed,

ngr edi ent
the rgtgsgérfgieﬁge a¥fetiss aézgveflagregbga}{@] é:anepﬁogg]tr@ﬂ% Examples of other

blodegréez%lgaﬁdﬂ/mé\ﬂs(:m& pBI‘?tdﬂ‘%MﬁbﬁY'@rﬂﬁ poRf(dHHyatidey)d Depot injectable
%gr bi t an esters m.c stalll cel | ul.ose, L@[ L1

formufafipns RiF oXF AP BRI o Yt rapping. QEaraCHYFd ipgrgdigatsy ip liposomes  or

micro@ndlsiohx t witiels atrhe(rcmqfatlbléowiml laddyotissuef THee injectable materials can be

- f
stenhﬂ%ﬁ%{f&%ﬁﬁ)ﬁ%%S flltéél?gﬁ)%%béﬁh(){ éréaéﬁﬁgfnﬂggﬂ%:r ggen?(ri‘d as a
sTp@aj@mudﬁtrpns whayc be rmgsebéaqgmepm’r debebgr muki-gapet $aaled containers, for
examﬁ\@t éMSbLﬂQg %ﬁl&i IR %d%é}hbé’@ﬁ)ré’d iR oph k& @ BbRition refqumng only the

-irritating excipients or carriers conprising,
addltl(g_rkgﬁﬁ‘eeste@gdlgaldbqﬁnﬂgr for@qam%yp@ﬁéorgqngg@gq)n |gl1med|ately prior to use.

Extenfporahesis Qﬂdct‘éﬁkoﬂﬁmﬁ@bh@)élu@b@wsﬂjh@ WY 8B pgrépsed ifdmakterile powders,
ur.e ql?ut I| at body tenperature and,

gra”“(eﬁé‘Pg# ERL NSRS Pect um or vaginal cavity
afie raahcmms of taln&gezmtandelrmmmc@djwam( sdmpdtordninl thiei \atsinef composition

accor&ingtcp{hgsf%%t%tﬂ\fﬁé]%%emtjﬁli”histered, are determined by techniques well known

to those skilled in the pharmaceutical art, taking into consideration such factors as the particular
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are suitable for vaginal adm nistration also include
pessaries, tanpons, creans, gels, pastes, foans or
wa proaysd4os mul ati ons containing such carriers aBCBEB2009/057836
known in the art to be appro%¥|ate Phar naceut i cal
conpositions of this invention suitable for parentera
antigeadifieragst pext: Waioht.oipgeies eandcheondition pé thenparielilasianieyl arpatient, and the

route 6CJUMhiRREARYH. W th one or nore
harnaceutlcallg accegtable sterile isotonjc a

eqQus .
of" ABFRIEREBTEOdBEDD it §aCQH?esERéP%‘?%tW§‘ acsaedingno; BRdngntion, further
compigadl shens, nore Sdoﬁfpohentpomi@(ftsd V%rﬁhthﬁagrobﬁ conS|st|ng of surfactants,
reconstlt ted Per ra%t |Ie|é)ectab so utlon

absor%nonpeorrgm8 s i Qroing ~ polymers,:” SHOstd ceésorw éﬁfch ihhibit enzymatic
degragatidngalaphnlss orgja,mﬁq‘ eplyentsplols, egH v(mntjhlllmgamentst Imeeservatives, osmotic

pressur@%@Hfr&ﬁﬁ&%ﬁénﬁﬁ?%ﬂn a%t\ﬁat&{‘ﬁ]obrb&ﬁﬁe terddpe 1 nt ended

recipi ent |ng or enl ng agents npl es
of hg uvacghiee C@mp@éugnaﬁacq&@ng affuelbas ivvgp @rergawmwﬁhernec@mpnse a

pharnﬁ%e@tlmhyoﬁé@bpltel\”blé B@rrl@hW&ﬁdtQﬁ'th@@é’Fﬂ@ﬁWﬂll de‘én@fuprQhe amounts
i nc

selectaqjyc&rgﬁ ,ef)llrt% %rﬁgatb?)gggre %&%é@t{ﬁ éﬁ %W&Q&P t%grﬁgzlectlon of the

adminidtatibn k&jte, amatlos paitcataral, gicx Tae eardienadie aydgetoathkeevaccine at any
conveﬂ'ebtstlmﬁuﬁwhth Sca%%'c%fea q%}bbhms%%%c@n {h%b(lﬂer‘rlé}dp%?mfo(f exaBné)Ie be added

mmeqlratiel*ytm|ongdadrﬁ|@|strgwn@rnabyely Hlee fmy@ pafduchean tpfgmanufactured with the
carriefraterials, such as lecithin, by the maintenance of the

required particle size in the case of dispersions, and
b§*3RRles b appropripieacaraeiesnClyd Ut @apes limitgsh o nrﬁ?”'&l wayer, saline,

buﬁergqﬂfo@prﬁht@@uﬂy@atsan@bbﬁ@@d ‘é@@lbilnrwlcﬂl@nvl*/éi;etegilﬁlglﬁ _iwmgmlgm Essential
. a ts t may al SO pbe desirapl e
Med“ﬂgﬁﬂﬁ@%3ﬂﬂw %Rﬁﬁﬁ%ggﬁﬁgté such as sugars, sodi um

cBbtionalle, tlkendvachieel icempositidrheof c tep drsvientiamsmay ncontain - conventional,

seconﬂ%& atr%lRfén sRh Q/% P%?a%n(ﬁt&ﬁ?é&e’ﬁééﬂmg ({ﬂ %g%gtﬁbﬁtcér@qhg desired result. The

ceu I Ca
customﬁltyl anaQUih rasigea femmt abowh @H%délaayufawwpwemt slepAndigg upon the other

,ngreo@émﬁwgégma%ﬁg&ar ate and gelatin. Injectable depot
fornms are _nade by form n m croenca&sﬂul e matrices

t RXABRIES b ﬁuﬁﬂ?l%(ﬂe@?ﬂ% ARVERTS dRg dey it @r%@pyﬂgftgd to stabilizers;
emuls§iged a&@nﬁlﬂh%@@kﬂddeal@minwgi pessbhste; p@%ﬁﬁ@@rsﬂgjdhmstshﬂlum hydroxide,

nyarogfi” a8l Sft Titaleies, P s P 1) B0t OpyuRaeh Bgrmerciay

avmbbblﬁasesgmatﬁbemmal@@ i 8yrlediseVd.$) lipsnmie; sootr adjlneht; synthetic

glyco%ﬁﬁoﬁﬂggsrﬁ%@g yl @hg&%%%a(%g%}fe Cﬁoagé%r%%roﬁ%ergﬁlopggxtran combinations,

for exan] tvgggn aluninyy | Riosphaie ag@bg*@@lyme@p&qr@d b‘g(]terlal cell walls such as
mycot%&éréppbfg wae é‘)@ﬁdcﬁethéﬁgr&éﬂvﬁmésf)subﬂ laks P @RyRBablerium  parvum;
SALACAT A TEE I NI b TR T T e
vaccwﬁa(amxhlmal ;b)gb(vfrué pirogding Bubvirab pgticle ddpctetsisabh aebediviiusgcholera toxin;
N,N-d]::c))léz{atdrrghl-iNT 08 g?j @ﬂre &}eﬁl&ﬁtpg%ag?gla r?es%;g}rl%%e mldnbné)ho%?ﬁgryl lipid A;
dimetiwhdjoq;tam(ylanan@nmpr@@ldgt(&[@d qomnaerplykl_}pavallabledrom Kodak, Rochester,
N.Y.); C@ﬂﬁfeﬁbsoﬁna W%Fésnﬂe@'blf yD%é"t%\/\gdghﬁﬁlﬁmn dFd?(ﬁjeslgeJdnl\&ed with other

"quid carrier, for exa ter for i Jec i on,
seconpﬁw@djﬂtgp@]s)pr'gpllramupga@é\@nt Butedfp8ribfeous i nj ection

SEkéJrhpI@é‘J@f ANMEbRUSHARINSHOIASIuIR b U Bredh Mipited té rsQBRoSE egdlétm peptone,
dlgestgg&/(gem-ﬁ%(gr atg%{gﬁrfs a%{\%&%?n&i%ﬁ\l%ﬁm#&hﬁéyg g%h emuIS|f|ers include,
but areamgp dionitdd it mlhera\llaltwagetabtembspetanohomamxbDtﬂuengtahdaltdhmetabollzable

L QN L0 1| re.. erm ned by
romof YO0 0 BB BB SP A% sl SR

pherr ihgouiipeseadf thistinvandivn.nigesanaducams iadge idgniifiad keyein as "secondary”

merely @&Egﬁtﬁasﬁ%ltﬁnﬁe RAbYE- eé‘ic@lbé@ﬁm&%ﬂoaajlh\ﬁanﬁggmﬁ% consisting of a Rho
wei ght, species, and condition of the particular

animal or patient, and the route of adm nistration.
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In a preferred enbodi nent, the vacci ne conposition
according to the invention, further conprises one or
wonee/1sanponent s sel ected fromthe group consiBCT/EB2009/057836
surfactants absorption prondters, water absorbing
pol yner s, substances whi ch inhibit enzymatic
GTPa.@@cbﬁ@ﬁ dhat |g|a@oqaﬁ§|egtlaldp@§ﬁlp@t g\otheeyﬁcglned;;qngposﬁlgn for its effect in

comblﬁQt"Hrf\QlltH érﬂ‘%tﬂﬁﬁf&ts%bstﬁh%ﬁfétéﬂlﬁdé@ﬁy infefdHRb Ith‘e RiBSaHinfnune response

control lin l'ants, water and
to the; RRIEHIC S“I%éa ﬁcf{ﬁﬁe’f% %ﬂdiWﬂ”téc%@r%ﬁ'hﬂ”if d)”(ﬁWéed in the vaccine

formulatiyie ndd momsunguatdbealtm@hr tereaid gd)@rameC elat ipossdsy immunologically
ecar m)unt f the carrier wll

e”“”&é‘&éﬁ p%sntotsﬁrepea%%nl Yed 8l R5°%he ot her
i Ggnehtienal spresérvaiiesi cad_b@cad@ect tatthenvagkineheorapasitipanin  effective
amouhtg%ﬁﬁhfﬁfn‘n%ogf 0%2?@1‘73%%5&%6 A %éi%t e[t')ého"i’ri? & the preservative

aren e carrier can
emplova@dn rige achaLH?/t'Qf‘@rWé?H”éﬁ’ltbe'loi"VrT@r apAve Hs 0a8ee dhayabe useful. Typical

presetv)é@@sl ||an§|§§i fé&‘“e&iaﬂh@le tbeissiRAFT s@rbat'ea@odﬁﬁf ¥R, Bnol, methyl
ded i nme |at,[|elf%‘5 r| or to adm ni strati on.

parab% tREPRYAPRAREY,, L84 product can be manufact ured
Wirhda chdiee otihactemtedExantjfied or othea pypeoginiaatiee campbsitien and method of

prepata@i?h ldfjfhe Movg[t ?/a&ﬁ &#}rﬂ%&sﬂ% tf?rmu?a %h'c{f?n g finevregtcilon are known

ere I ne,
or reasld}drﬂaimnumﬂct)w ithese ofetgétnatvl skilloh the a4 ni num Essent i al

W%Hé%éé@@lcallvl-:e\ﬁe%\;é"ar'ﬁgﬁrﬁa)fbﬂ’\faflﬁtrmun%agjuvémtdoﬁt%hhd"accordlng to

t he vacci ne conposi tion I nvention contai n
the 'n\ﬁ%m@mqyot??ag've%é%wawe Sfﬁ”ﬁv%?%ie"aﬁy \‘?aPSV‘PFYﬂSE‘arﬁS‘th‘ greference via

mucoétﬁﬁ@@t@l ﬁ@n@fﬂrehh}e witdl] 'éb,‘@jtltcntlamdtd bﬁtsﬁlﬁrfﬁly r@dr ﬁl@@ghhmlétl‘%lon of a an
es rom abou about
antigelf” §HrEe ol O ER i Reie: O Raradad fBMpGdeaiy of the

antigedesi red effect. Exarrpl es of suitable secondary
gl) Hgﬁ’ff%g?s'saﬁg lo\"ﬁ}% va?Hihe QBﬁgpQﬁort Jjerﬁehagpéﬁbl upon the antugmn species
of thephnss pyﬁ@ﬁlreatefbrqr émjbastaéelsatsdcﬁmasthsd@sm ﬁfy@trpcbﬁrrcl@ologlca"y effective

amouyYS TR Ua(%‘decccﬁt%diitloﬁtvﬂlt us%l'lgfrér?éeat%rﬁ %Hﬁtho 8% ug to about 500 pg (and
Tween. RTM hg% sor bat e commerci al | y avai l abl e

in parhq%qﬁ@l *{ﬂﬁ? a@qg 9! the |g}murLoggtugant|\98n')poupqi Bgthsﬁ%\éentlon per dose
(base in®BM cﬁduhevedtjlts SRR h@tretﬁ)gl ycopept i des such as

G BsTARRUTY 4™ PEEE A G R Ry combination wil
influenpieotdp At aint oambompmbydjavatyloen@oumaecwdlag te &1d inveritios, necessary

to mp?b\@th@%m%%%%}&tsea&sc%rtt WBhledSH LT l‘fh‘etpra(t,tHShér can easily adjust the
vatives suc act eri um pa
effectipe slopagn paevR fhe étBﬁ'@nOW%\t?@aéP@PPmﬁ B‘éﬁw%‘ ropigpe tests to meet the
part,cﬁémhe},staa@gg ne Calnmette Guerin (BCG; vaccinia or
ni mal rEmoxw rus, protejns; subyjral t;%artl cl mvénl{tvant

sﬁEha gengyph s th va(cﬁ@pecognqqsglioﬂ of the presen ion Is conveniently
admmNtédedlocatlyademyiteratly, (lkhbdnjt@(ebukty,dihnamekwér)y- epan@diyamtradermally

. . i,di : h [ - .
or mSRABHEAS) 54y BIPRINBRASN, o PhSobisaly. T ol st
contemplaiddalby thef preseridaiegotioRadlhdspand, upenythe; ar@gﬁmlheubﬁsnttmalnd the co-
formuﬁhf&t F‘Bleﬁsttahﬁé G?Iothe vEEShd @&hﬂosﬁ%n%ﬂnm IR HIRild Son-toxic orally or

adm xed her secondar juvants or  an

intranasaiir@sel mwbh% tai«ee RO itjgFY txasamwm @ycqsides intp dpg blood stream as
they féhé@hl dsz etréng ﬁsﬂnuwﬁcs o, &h@nW@ﬁtldehmvhlﬂB(hot Be éﬁlé@f\ﬁesﬁi taken orally.

Prefer%Ell_yAr}he]e %qc tor(tzgmpﬂg %étlgga fgérggfs(%{cﬁfaégpﬁsif m?ramuscularly or

intranasatiyude, but are not limted to, mneral oil,

V?Q@tdgpaggea he PR letco%dosﬁt'aq VWI %rdépteﬂggtﬂrrqotabl%lugon the selected

met ab e, non ox c ol
antigenpthe gaute i ac}rgmtr.a@gn cOAPOS ANg gthgr standard factors Itis contemplated that a

person of ordinary skill in the art can easily and readily titrate the appropriate dosage for an
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For the purpose of thi S invention, these adjuvants are
identified herein as "secondary" nerely to contrast
WaowRdob/15d3es above- descri bed i mmunoadj uvant conpoREIEP2009/057836

consi sting of a RhoGTPase activator, that is an

essential ingredient in the vaccine conposition for
immunagenisf faseensen i opdsinnaniasn Wi epniere dn icfeciive FuBeZRE @mount and
methddcbf%tj&m,gﬂa@,gnt ly increase the hunoral immune response

eni ubst ance. The secondary, adj uyant

a?‘% %rﬁa r%H f'?ﬁicqsi%ﬁd\@ﬁr? AN tthe RraNt niescartian aﬁ |fl6Weés°bJeCt of the
inventfihoie es gadtiheataispaaitioh clegbrdirer toathe ira@htivrgidrsadininReat@s® a mucosal
CI nmunol ogi cal | y enhancing properties to some extent
&hd have a dual pur pose. Conventional preservatives
c ahis meodedefeadiministrétonvaestnie a goeqd dstetesbrindaede fhiegpu¢osal membranes
contalﬂ'H&HL&&Jsr(ﬁ%h lgtlcfée(ﬂg‘aﬁ Q'alﬁg&hg&oéeql/%t\ﬁhl@ipg“ét gﬂe%?t%)ﬁ}']%en detecting

eservative enpl oy

and aﬂfdﬁwraw@ng cahlﬁoﬂ‘ﬁﬁmﬁ‘@ls@k/memb%%@rq Aise CP&'FF@}‘éedfT@y'y'BéhO'd organs

calledUfi@ddehl askbiatedl lyRpR&8 tikald, @hch Al duketo foﬁﬁarﬁ@ﬂ'ﬁ{rﬁune response to
rbate, saodiu sulfite,

other E@Pﬂ?ﬂ Ia%i%&examp%%su&ﬁ}agmﬁﬂﬁl Ifah'ﬁrjfg? Bgﬁ ep]@rf%lal Fflﬁ@brane which

consigthof peactitallynacdingr@tiaer ofeithelat cells gtdeadostsgtiBediepithelium) and the
muco%’aﬁpﬁf&aﬁber ey lﬂptﬂé' ébgpreggfiat{;@tt%%?|soJonﬁ£z§i8§;%@gh'fqu/ﬁg{/mb%qd tissues, the

vaccCl
adenqdﬁSe@‘eHheutWéﬁtTf@remmnmtmorbrof bloadichyillaissamndienide ragal mucosal of

the hlbll'f"a%ﬁs@f of0E§ %‘nﬂalf Xelf%k'ahi LcliBgy lited té prowde a rapid recognition of the
phar macol ogi cal ef fective arount of

a”t'gelnrﬁ'i‘ﬂr%%\ﬁl‘]’%%%'@k6’6%6‘?]%!0%6%%?(06?%9 to the i nvention may

bBr@er‘éBIQ, tlf@htﬁ?é@él%@fe@:éﬁs' Yelered G‘fﬁnﬁfrtﬁé@fow consisting of mucosal
and |nLRre erence via

S“”acéar?g[ﬂerrlé’ﬁ{ei Wnds- POy Sy Gefit's 2T r{tgaﬁﬁ‘ﬁé‘?%rqqn;}a'atﬁcé vagina, rectum,
and thetekinadm ni strati on of a an antigenic substance in

order to potentiate, accelerate or extend the

i mmunogenicity of the antigen. Wile the dosage of the
EXAMBLES ne conposition depends notably upon the antigen,

ExampREF | imBhohdiaivaRSdiatR6f h(isdrodriMle rEqibA-dedtel MRLEMns
etc., the dosa a pharnmacologically effeciive

aMﬁEﬁffa’%f’"?'ﬁéegﬁ%l ne conposition will usually range
f Payduatnoust récddbimant fiegellgut 500 ng (and in particul ar

S?h(?ﬁec%% aborlllaoqeﬂmg é o{gdtf%gs qogg%/l}éve%l?etrﬁgw%v&rq’gphlmurlum

surfa

°ne 0
ATCCgh@%qfla‘gegmrFélCa)acceslth@um’metAAL%QﬁﬂJmt of the particular

aﬁﬁé ﬂﬁ%@ll%ssﬁtbsgﬁ@%ﬁﬁz& 253%@ %W’Rér”@&lb%'a fmnh Ithé @f H’?‘&rﬁﬁlﬁrlum strains

uvant COﬂpOUﬂ accord

S”\‘22t HH:B) ANE VP, asedescsiaey W@)V'@Lﬂiﬂﬁ’ oveshiake etnpurl895. Flagellar filament
structtﬁr@%&h@"é}‘é','iil3 mdtltlty|o$ SaRIrRNP byph RelrfuRBhutdnes IBEIRSG bart BMBE 0B domain of

flagel P Bt o) ohi7 L 3@%5&%8?3?&3%84 Eagé '3 Rrarmpies Myeloid

Differéritiatigrar Eaotafl 368-Dapeadentt decelspmast af gENBTabe rRésponsdie J. Immunol.

172: 6@@28&5(&)6 SC%%)O ' t ' 96]O1OfFI£ “?Ilrprﬁrﬁﬁlg{lorjl %anﬂéét%g| efﬁlthellal cells triggers

convenl en Wln steréed ora parentera
CCLZOMeemmbw of dandriiuesds| %HOICyNaiI nMaii\/ér@Odéf’W 98:13722-13727) or
purchéggdrfﬁf#ﬁ;z\réalsﬁa.eéhénnw@w.tz%ﬁ I'ly), intrabuccally,

Intranasal ly, or transderm The rout e of

adh$ mossiFuats SRcedng diishated 369 Fiferpeesttie genasaiefdpy PCR on a
pBR3%®- Hémxéanﬂmhumerbdnhg traéwvu@%bqncs Ybhé IFCEIANES, tdhaer the control of its

own p&cgw?trg{r%rlé %%%W ﬁélldv%iqt ﬁrg%%&el@oéggAg/?%?tP?gcg?a% agacc S(Eb ID N°15)
I GCIGE Femtecpabtaccgasae (BESE IDb&l°1@)kend rTcﬁGA@atatmptgtztacagltﬁgcagcc (SEQ ID

N° 17)S/aﬂ@g%@ {e] l é@géét a'agtpg?c.t EEGE@APS Bgégsa néggﬁé a linker are in

function ron ny an
italicsyai I | not be effectlve i f taken orall y.
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Preferably, the vaccine conposition is adm nistered

subcut aneously, intranmuscularly or intranasally. The
waolomagss4e3 t he vacci ne corrp03|t| on will be depepei&P1009/057836

notably upon the selected antdi gen, the route of

adm ni stration, species and other standard factors. |t

i §'t‘?:dtﬁ‘#<éﬁfblnwtwnleﬁ'§tW% plep serfommet palithgairlasatd hprbofng tréCatz4400 in

order %t répdbeC AT | risianet rseash |(®Rt\/|RtErL¢\t\/§ Fnb@lvéﬁ)nﬁ OPLR&!L Getection by the
e for anlnnunogenl resp

ant i
cormespORq 8 soqusces NBgtd Ja ﬁlﬁﬂ%ﬁmnglaﬁsl?%ﬁm?@%x/ﬁa Hit it protein was
thus RiIGL DbRbdation. A s already specified el sewhere in the

p t de i ption further ect_of. the inv
P genp ﬁ‘ibe@%%”% '(Iff”éé)&’??rg?i’i tﬁé aPBaf?H'”e.'%“«%%? s from the
end whs charednimtetarsgrinen t o a nmucosal surface. This node of

a‘ﬁﬁé nﬂrt?r‘c%?éd' ‘?Iﬁﬂ&ﬁﬁss%ré %ur@ﬁe%atfrc;nmtﬁ ﬁperll\é}gﬁte%f \Itelagmblnant S.

ontai h_numer ous o en ritic ce
Typh”ﬁH'ﬂPrﬂﬁ@@T (e iR ers Wlloyhi Taimapdlagyere|orant indatiagfastani (LB) broth for

18 hcsiﬁeér,m egt g &mﬂ Edh@ﬁ‘n méeéﬁi&rzdwatcwbé Siilterdte anucw@lated with 60%
ne ranes a on e 0
amm AT s CIBMar BRTEmEIsaa TP oSt Pl o B Saleee 1Goovered by
centrifugatimr, Goauilizattand Lespbiss/HC withe randuihes adialgsieaShe Aroteins were
ml e t hel i e e i
furtnef BARGLPLyGHEIE Bl B Rl o o Slon e Blrgmatography
(Bio-Red leghioratetigsal Ul ILesttypéI@d@éQmewem eldpletﬂdt @fellnounwswbaride (LPS)
using BNoIYFMG@ES @lcoWTp(Ffi'éP%e' @SAEQJSME LRSI ra@éé%f Mstséé?&tes lof Cape Cod

connect ed to thet tissues, adenoi d
Inc., ). theeresignal RS CW”&%E‘%&’?%@GF%WWWO@P '813%3@” 30 pg LPS per pg
reconm@ntﬂaag'elums under the nasal rrucosal of t he hi gh

oS eipef], MSsilnss giers s Rt it Pl b BT 50 tpsin-EDTA

(Invitrageali WEA) omiotallyogydralyze eh@qmstelnsPlfcelbwedbbwheaﬁrg at _70 C for 1h to
inacti\fog;tjec ﬁ%ﬁ“{%%w fﬁ&glnls%égla%%hggd Lglﬂaqslttgh%agf SBB- &R@@gﬁg' i%unoblotting

0 1o surtaces of nose
with Fé@rspegjfie polysionad entibegiest ract, genital tr act vagi na,
rectum and the skin. EXAI\/PLES Exanple 1 :

| munoadj uvant effect of hypervari abl e regi on-del eted

fﬁ@&@'-%é%%&%ri al s and net hods Production of

r Eeaki NEIRI it sl wetks onﬂ)ewéI%C@n‘bH]a’saﬂtfrcfm aayeklbs Miver Laboratories
ga Serovar

(Fran(;oF;)I I nat er@eﬁ%gﬁ:%hgﬁ ']C?ﬁ?% %qan F]eeFF %gcggsasocr%jlted establishment
(#AS9M Qb ErstiiALP38UL e . Lihe Alll expriments Ebmpliechdvifl ic@rent national and

8 0ps edfromtheS Typhi muri um
InSmust rail %;%%é%g %}{hl&%gdl %in as descri beép
pF@vh!ﬁ%”}?mG%@W%l@Q'”@'S ajere 1”9‘9‘!3eOI FP%@%@WE&JSM(E&&@M{“ the flagellin

FliCc (fitd b@’tlh']é@tlo'hg@nﬁﬁlﬂedﬂﬁtZObpltdf c@fntp%@e FRARLIs l)(/@lhi (OF{A)WBS on day 1
ottt el ke T i

given 2004 flagekig/®BIS itv. IahdrwﬁrGSaWebd)IZd |Rlief D Mrerzipedtoneal (| p.) injection of 5

mg scg]"ﬁ% %ﬁ{ﬁ%g%ﬁgpwg@%%gégm%meﬁr?%c lqgr Té/rﬁrgogzelds f?sos%%eSampling and

analysis. agel lin stimlation of intestinal epithelial cells

t ' |
*rﬂé g;gsra%teﬁ_%%g% ﬁﬁﬁgﬁlﬁﬁnd{é ¢14 {‘g@ Zagﬁ a%‘;ﬂfém bidpefiel! Soul of PBS +

proteipg, Wer ddainisteR Aneanasalhy ﬂ@ﬁetﬁl ’B&Psa"(eSWef'é@r | I%tn‘wh 1.5 mg ketamine

(Merial, France) and 0.3 mg xylazine (Bayer, Germany) per 25g animal.

To study pro-inflammatory responses, mice were sampled either at 2h (for RNA and
gene expression assays) or 6h (to test cytokine production).

For immunization assays, mice were administered i.n. with PBS + LPS-depleted
ovalbumin (OVA) (20ug, Sigma, grade VII, USA) % flagellins (1ug) on days 1 and 21. Broncho-
alveolar lavages (BALs) and serum were sampled on day 35.
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The constructs encoding FIiC DI 74-400 and FliC
Di 9i -352 were generated by PCR o n a pBR322-derived
w@b@snsaohar boring the wild t%/pe fli C gene SEQ¢DEMNBN9/057836
under the control of its own’pronoter and using the
follow ng primer pairs: /AGC/ ACCattcagcgtat ccagacc
( SEEssEPsNIBItralizaioTGBIY e 8ad deekcfia awse (seed for R@anin at 56°C to
mactlv%'ﬂad c%@ﬁi’eﬁ\@ﬁi Herial SraACHAIbES @S%O&Sﬁ@’ﬂi@ Were) pésswely transferred to

animalsy OIE - o1 ki ot ooy PP b W [eGoyinsoley e Sxperiments, sera
were mtaag\etnetsgeuwmmadom P@Sér&f&iﬁ&ﬁin@mrémm b &stimdicosal neutralization.

% %)ngg %c@eétgd% K@tr?q% f Jg%tcl)onro fliﬂag’%éte\f/ghc?ogﬁlete Protease

InhibltbyCDmalb(cﬁiQCEspﬁymtilerlgnds)eaqde:iwésd by oentéfugatlivnsi gnal i ng

f | t
| R%g% éf?ﬁ)l 400}\4’%\/ KN tedl %%FF'%%%%E&TEE%%@%SWM% Serum then
belnggﬂ@arﬁlep@ylgevummaprsg 96*> the asparagine |ocated 6

r eghc g@geéﬁ ;efilﬁéétﬁlﬁve?@%rd@%(ﬁ bR Mmaed mtz.ﬁg a|s§@e,r Wit -2 MNE-PER Tissue

C a I ns f| e
Proteig ﬁ@@ﬁ%%ﬁ?%%ﬁ% %tﬁj W{gﬂ Ptﬂ%’?&ﬁer\lﬁﬁ'bk‘?rﬁ @Il samples
were $tbjeB)at -&08 Cfoiol avenalysal. nonel | a Were grown in
Luria-Bertani (LB) broth for 18 hours at 37C with
agltatl on. The super nat ant vvas filtered and saturated
o NEA LI ) peifG hrite Spgnss drich, USA). The
p[@\félsp'otf 3(5‘@& '&atf%bbmh-s s}’i@élﬁ’c IRRIELL k%%rum and BAL_samples were
centrif gatlon sol ubi I'Tzation in 20rM Tris/HO pH7. 5
assesgpusin RLFASt ysis. The proteins were further purified

bRrisHG CRES {20@g rgéuw@ﬁ ifD phdiprl BRI ARAD 2V pBINel5 jedHdOMgellin FIIC (100 ng

per W%Qﬁ%%\fﬁﬁ% E:g? ﬁrl@a%%qré nagﬁﬁa[jeég(ﬁage%u%rcilﬁtﬁ’USL,%A()V'ernight at4°C.
All m|¢rbmeteelvyesamht1ed dith PBBE)waesi2O @.(% ehg thexibtodBed it lABS/Dry Milk 1%
Usi ng the Limulus assay (Associ ates of
fOMh%?&rn%ge’gn%re USA), the residual LPS concentration
mﬁgrlajetﬂ@ﬁlﬁnﬁe@f samBles| wete tineubaty pe IPSapepomy temperature before

develé&@&ﬁb'méﬂﬂylaﬁécﬁgﬁﬂtl l'nBuseW‘@G Scﬁe‘Fé]A' §ﬁitiboﬁ|e§9ESJ)MH@mWﬁEﬁ&echnology
treated at % trypsin

DTA
ASSOC]IRR; tq%en BWJLtgétqdot%quﬁﬁVWHr 65 z Eepifecast .ot &9 s, and 33,55
tetranfeﬂi}llmdlrby(Bbetah Im@m&bn m&@e‘n@é UPA) werenaet iag ale@elbp@ent reagents.

Tho rdsplBhle < ERAb Ph A SIS0 AR P B50RAHE dotormines
pohe ¢4 @ riielr vearst deﬂmld% thAmemrocekpfetheniBgm&st sbBewwtd dilutidRlyielding an
absor?&rﬁc@ VefieBot& ¢ @kd#)(g\‘/ﬁr gd RIS SIRREG I:fé?m \%@Eys‘??c‘mﬁ'ic\éﬁy compared

oratoriles rance mal ntalne
with ageflerrnge SeFune d teEscd B igtupnias azAMabicALmPaRsioldiarh FPmdRdAual mice.

(#6@PHAand OFhLdpetifiPagh RueisdR BALs! Ware MdsufdPSid AdHHa%ized using a

callbrqt@ad):ulai%dv&l (t:cgwggrré:{ F{p&?g gqﬁo&égm%nghé ga(::-‘:él cultg,leerlo (expressed in ng of
OVA-épseiic1gApemigatdl ayA) wasi detd reingelrfer éaghandese.

subcut aneously (s.c.) with the flagellin FIiC ( 1ng

per injection) enulsified in 200 mM of conplete

Freund's adjuvant (CFA)/PBS on day 1 and inconplete

FeetRtle Spadis i RRiA e{AdFd%Qr/e%Eiére%e.oﬁays 2 1, 35 and 49. On
m}é(%és% M CE Wer e gl ven 200 flagellin/PBS i.v. and

&eYGLE ECoh @@f‘érhuwnu W& 1§)dpeds were mepsured in serum,
BALs, t0}e® Wirg0anPdr SelingiitarRdswBrReattORMPEdamelE A SNt (R&D Systems,
USA)AnlnaIe France) for serumand tissue sanpling and
anal ysi s.
Total RNA from mouse lungs was extracted with the Nucleospin RNA 1l kit (Macherey

Nagel, Germany) and reverse-transcribed with the High-Capacity cDNA Archive Kit (Applied
Biosystems, USA). The resulting cDNA was amplified using SYBR Green-based real-time PCR
(Applied Biosystems).
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To characterize the nucosal innate response and

adj uvant properties, 20m of PBS proteins were
waodimonsabvered intranasally (i.n.) to mce anespdiIFEPDOL057836

i.p. wWith 1.5 ng ketanine (Mrial, France) and 0.3 nyg

x¥l azine (Bayer, GCer rrany)é%ger 25 animal . To stud

pfle i nnegitifat piifeises gighs &G TafEe MB@WE@ el®kar 1D N°19)

GCTT@tTT%dmA(é@Tc@MBc@md qseg expr esgion agEmts) @bdiff (@  B-actin),

TR ANLSRRRSE ot o, N, TRRCSHaReftiMinoc sxa o

N°22)oval (BanR0), ( OVAhd ( 20 CALTCAIDBGANGIICOAAA USASEQ  ID N°23)

CACAT AR ACRAT e SR (ke RERR RPN Ry 2 were

deterraiss@d &g compariag (ajalnea 6CR cyﬁmthleegnpuisrfﬁt)l{os’@eaganercé interest and ACTB
(ACH) %ﬁ@{t?dAéthalu%g 5 Hodtld 3 %c&ﬂrdl ﬂ%&)b‘(?&%& %@és%ﬂﬁ&i previously (Sierro

Ser Um | ut1ons

et al, %%%.Fv@eymtsft'ah@@n b integdingheriiekal isglly Higgaprs\CCEfmediated migration
of derREfi®ERIsSTRCENBIE ARGH] SAtUSA 98iBh2s hemed) ins. In some
experiments, sera were mxed with fl agel lins diluted
in PBS and administered i.n. to test nucosal
neeli-basddzamishps). BALS were col |l ected after the

' Wﬂ% Z%Jé:gaé:ﬂﬁr%l n't(!(yrlo%gggfgribac?\fcirgogl gﬂs Ilﬁ%\ﬂt azsgrgge IY dgrgnsf%cted with the
plasmi karbsringe bigiferase gerfeugser 8e. COBFFQbe tls%uhwh@rs Gid28 promoter (Rumbo et
al, 2009 |L§§I£)ﬁ&oﬁﬂ%éié qg&&ﬁoraglgﬁém@ naIRe ]?Feu[:l?em(yﬂlrﬁéﬂ dd1®0 in intestinal

.. serum bel n% %@ar ate centri at1on
epithefiyryt @psireoptarale { &2%r @wae é'ae Whﬁ&%ee?ﬂ@%@et i ss ue
W hése2 intdstihalPERthEligi S¢ils Ri@eegrawhXir BGbeedd'SReR@ERYE Eagle's Medium

U pl nted t se inhibi.dt
SuPPIGP RS, e 0the IR vt ST ”%68\&%’?*’%? rgnRsgyal gmino acids 1
penicilin&1 §GUAsnIpéndasitepdgemyamp EQI0f U/ol eartdi (foo dnpnsgesearessetion) 0.7 mg/mL G418
(Inwtr!)ie I s of OVA- or flagellin- specific antibodies in
rum and BAL sanpl es were assessed using ELISAs. .
Bf hehuman hyenghizd egithrliel ol linei BEARESowas sulblied ér Keighs F12 nutrient

medluH'Hs@pprPém@rﬂgd fasagethtf Rakive &é@gmn&UQQrmNﬁéédlurﬂ p?/ﬁ@ate and insulin-
wer e coat ed on NMaxi Sorp mcrop ates (Nal ge Nunc’I nt

transfeigRySelsPRIThMGHENATO%E): Al l i cropl ates were washed with

PBSWSTWEQFQ%@at@&%ltaﬁdcddiltﬁﬁarhlfkagklmﬁb ftr 6h FOIBSLIRNsdVhdsays or for 16h
ure. Serial dilutions of

[
before neiod e bR T SA L 2T oo + emmer ot r o
beticilesasgeactVitypimemet! exBacs iwagl raezmdlre;{msmgrﬂws%ngrg Glotutitplase Assay

(ol SIS e IR CL RS (RIEORE, fORRRE) g, Plfepiage of te
maximging-activi ygywtht wilg y@gtfﬁgpm@ﬁq tap astiyatien ttest vgﬂh:]bierfggqfnblnant flagellins.

For th$I lﬁs\/ﬁ?&ﬁ‘é‘tﬂrallkﬁf& tasr ﬁheuliﬁlg Vs ﬁ&#@lumb m@c}fes%f the maximum
e reaCtIQn Ssto Yy | t he
actvitgfyy Spca SO eteReD et AR By P T ot | med

as the reciprocal of the highest sanple dilution
y’SEt'g!{ Ear@arf :ixsbsor bance val ue of 0.15 OD for OVA and
C and was systematically conpared with a

r Sfadisiinat diffsrenaes Weie analyzedaisiigbe Manngd/bitnstyrtestaandnwerasconsidered

to be MigrifidaRl $orf5%de@dk0’bfiu9hlegé HherdRE3p elcgtédaﬂ%ults §re expressed as
-speci f | evel s 1 n BALs were neasure

arithmege ﬁ’@laf‘§é(§t%r§jﬁfﬁjgd9a"%'8f‘1 bration curve with comrerci al

mouse I gA (Sigma). The specific IgA ratio (expressed

igf,} &I of OVA-specific IgA per ng total 1gA) was

d8F&Y ned for each nouse.

Deletion of flagellin's _hypervariable region impairs antigenicity but does not modify

TLR5-stimulating activity

Two novel flagellin molecules (FIliCa191-352 and FliCaq74.400, cOMposed respectively of 336
and 271 amino-acids) were constructed by internal deletion (Fig. 1A).
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Cyt oki ne-speci fic ELI SA and gene expression. Muse

CXCL2 and CCL20 and human | L-8 (CXCL8) |evels were
wore@sas@Eds i n serum BALs, total |ung and/ or cebdT/EP2009/057836

cul ture supernatant using cotfrercial ELISA kits (R&D

Systenms, USA). Total RNA from nouse |ungs_ was

%ﬁ pgenke. wetred Fe NEEPEshs phatariived vakipt Hliaoher égrich has a partial

deletidRrgethe SRIGERRYIorRAA (YBYRbIRL ot 59&@9@ PR emrtfhlarhaq structure and cell

oS SERSL o s e S B R Sl o raoein
Bactef®|e €TV hepetba3e tlig.tiAye PCR (Appl i ed Bi osyst errB) The

BB erlh BR AT o MG PpAir! Mgl Mo TLRS

signalmgavegtre imtrod TTETIGEIATGRAAT, TEEAGADe(rSEnthimaidirgtein FliCa174-400:89-06"-

@WT%%@ %pkg \M@gﬁﬁ i Rate Bt the motif 89-96 and

the overisTopCETAMRATEISEOES TegeTs MyaIIhapasdciFi. 1ARe! at i ve
MRNA th@éﬁ‘dzeﬁ)tl()ﬁ’- om)zm\éﬁrlﬂe%h@rﬁtm uRAbl& eYBGhpIBEehBthe motility of

flagellgHIP RO AARE M PP e e bF STRate @t and -
cNbktr ole agsesgrs (hBDRYrpsic amtigedcityi dfette pemmlmnmit)ﬂa@élnm ro this end,
satura@bgt ogfxlghg%h §| S?I??éll ﬁsnwgécgﬁ%tgﬁ 09130 %IC Fa?essté robefj by ELISA,

m gr at
using @dyderirningne s¢rium smlctﬂc forl‘ﬁz!ﬂCl or FAGauch- 4OOSC| USA

9}8\3 %%Zl%gtea?h? 219, 1855l o&%ﬁ%@ iﬁstéaY)SfoldTQ\ﬁercﬁﬁFBoa 'ﬂfé'r’%aﬂlhen anti-FIiC

col on adenocar i noma cel | |ine was stably transfected
serumvastittaied poaiRstiFiCrvarsse Itl'f?@ %am%vvf'fél‘ry%&“éene under the

Crhnt:dSrQ}astthé h@a&twnyar@f %%mnﬁm.‘ﬂm (sB@Bih@f@{ FIRE y174.400 Was similar,
whategﬁrtn%@ ég}}%@ﬁ@ (lpl%_b a receptor signaling induces the

testinal epithelium
Ghé¢geoentilésr mlggeﬁQtﬁaQtt@-@ﬁB?l, h;gjeWanigblei regiot ds thieemaijor target for anti-
(o o line. These intestinal epithelial cells
ﬂage” %wgp\/\m in Dul becco's Modified Eagle's Medi um
Shiﬁi'b/ew&rﬂoeléhtv\iot ¢ptatish meretlier @alnot &er iggpmbanivinpiepeiss retained any

-|-|_R5Jggmugﬁ§§g&t|vﬁi, am no acids 1X, penicillin (100 Um)

epto g}/m n 100 U ml) and (for transgene
Biioser retepn ?”%‘hﬁ HrVagRPEOMEdNSING 5GP RURE reRafigncells and the lung
epithdﬂﬁlQﬁaﬂ] hina|BENB-2BeAdtabtiereihs bt sBEAPnRsWaEy muﬁérugedctivny in Caco-

Rumb e il B BT P Sebr i TRy plpael Spetial ool ines are

uniqué nispbitersr ahgher flagellingldiRenstumlatosy  (@ctinityt rimged) on Gblel sxpression  of
chem%ﬂ@rﬁéas é&L%@éla"[’stoe%oWnt& 4i6 é‘@ Q(L?HB Blakd é‘nefn%klr%s or “LARC, and

| ucrférase assays o r ore arvestln
IL-8). t he supernatant for ELI SA. Lu0|ferase activity in ceH

eA‘é I SO W@$Imgr FHCYS] B0 Fli@wB&& G ﬂl@A1Jz;%| WEea8® potent cell
actlva]‘%§ ﬁ%e fEéaafreg rgs%gpteeﬁsgégglh%/se '\_/ﬁréergnggﬁ t%&l’tq Qﬁllf)ty/pe But fell within

the praviobsiwi daécrﬁt)qdengﬁ/hﬂ.gednlger(sfnﬂﬂh ¢thel, 2008 VTﬁde! -like teeeptowist Fecognizes a
conse"v%% sﬂg rﬁ%\ggmﬂtprétoﬂgr% %EsﬂﬁF%rantdrb llaY'mtogl(Ptg. Nat. Immunol. 4:1247-
za I zed as a

neutT al Ion '"{ est Wad ‘nor e
1253)per centage of the maxi num activity for each protein:

ﬁ'ﬁﬂ*lrlaéd’nﬁﬁﬁé?g/fﬁbghh’smd'cﬁmyﬁ@% (Rlrdd RBE R UBdRRhEEN TLRS5, since
100. Statistical anal ?/
FI|CA174 100/89-96* Was unable to activate epi hellal ‘cells.

The requirement for TLR5 signaling was further confirmed by using bone marrow
macrophages derived from TLR5-deficient mice; the cells did not synthesize any IL-12 p40 upon
stimulation with recombinant flagellins (data not shown).

Deleted flagellins stimulate TLR5-dependent mucosal innate responses
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Statistical differences were anal yzed using the
Mann- Whi t ney test and were considered to be
wa@e@oitfd4semant for p val ues <0.05. Unl ess ot her WGEEP2009/057836

specified, results are expre¥sed as arithnetic neans

standard devi ation. Results Deletion of flagellin's

hybBe éimulgpe byetgicombingphflageliingt Wegethen stydigdtin gées bydhe mucosal
route.modi fy TLR5-sti rrul ating activity Two novel flagellin

| ecul es, (EMCDI 9i -3 nd Fl i CDi 74- 400, osed , ,

236 bl GELR 388 GRALD AHPIRD. B lGolnGiiE Mice teated in. wih

flagellmwmsrqu@hﬁﬁbdhysmgﬁlw RER @el. et:|)on (Fig. 1A .A s a

E Iné.rnggm‘_ﬂ‘%gbﬁ_szﬁ Eﬁlﬁ\a%u éoograt%v shgvréa?(:t %%Zﬁfjfoy(ﬁﬁlgﬁer in animals
treated mith gélditxaoedrm'rratomtélmmlagmmsematam mogoBeated ageidsar
thmﬁ%reStd’éL%U&%nﬂ%ﬂ &?rb!judfgﬁ 'V\Hstd’et ed’SQ{@P étllﬁstlllatlon both in

P hi mur1 um nmut ant I ng part e outer OnHI

ty
lung Rgimageagtes| andl Bals (@@c@@a. . cantre! PGBQTH‘EL@”Q%) FliGaing 004y and trypsin-
digestAd FlagelMRO@H in6€ indl0bé EHd tybelofieffedtl BinfllarRAdihgs WeMOobserved for CXCL2
nts, nutations that inpair TLR5 signaling were
(data P%&ﬁ%B‘HU ed into FIiC Di 74-4o00, yielding the
r Scexebienaltst cqnfiohed thaFtheGn Divo te-ddlanBiatdf respdmee was exclusively due

to thepéch‘#ﬁb%a%ﬂ%&%%t ures of the respective flagellins

ted notif 89-96 and the overall
sOreret uflegedinst Wit cd@l@iienwu the diiyperyanahie regieh aiispiayed mucosal pro-
inflambfat@ty pﬂo@ertle\éverqnlv'aiéﬁt &R éfQPﬂe @i E/Ipbel@%%ﬂnt%%?a’rt the

variants were unable to conplenment the notility of
flagellin-deficient bacteria and were secreted into

t R@c@rﬁﬂnhaﬂtelaaelwé)atﬁtatnhucdéiaxédmwwaa&wssed t he
|E]tr|nscant|%en| |nant fla

[ 1ins. :
HPS ccrt Lt G Ve R TR FIGHE TSt BRI fites. antiody
respongssen serateahdsdcoetions mepd sttidisd afier ipr. obednibgtidek! SA,

ué&fﬁlgﬂﬁ\i S)'\ﬂ%%‘gsgetdf‘% é'%c?b%?abtgdeﬂ E)W:nulgl[édqg@n br @gﬁ@t the various

flagelling of @4th @h@ler%wéln (&} 2o ggldistansiesd MHEPsahAGIIVAIL C ser um
Wae tbldd@tifistr @A &SFI@:M& YR §§ﬁ|ﬁcédﬂ9ﬂn&9§ééﬂﬂhe\/\0‘\/¢\ -specific 1gG
pe FIiC. In contrast, the reactivit peri mmune
respog%f:r {hoths we%qrpmcaqdotlher_ﬁAlc a@putﬁp(}[oa@ V\H%Oy fg,dmrq; Ctlvely), compared with
animawhiaineurededtvith ®W—\@&inef(|:@gsAJB)n (Fig. 10. These resul ts

est ervari abl e reglo .
SRR A8 OVASOET [ rbPiee’ i ABbEndeintEal bRy suagesting
that FE© pedmbotes thesaraligdty s Satretdnseantmody\msnohee ke O‘Ttb0$ﬂil‘dﬁjuvant (Fig. 3C).
Intereg'fméggpﬁhéé chEL Rl eGn Mo HRBr %1 nul ating activity. A

response analysis was_perfornmed using Caco- Runbo
r b'b@ﬂ'@rthééW%ntﬂrﬂﬁPttﬂﬁ@e'l'rlﬁ@'Cem 1hé&lliCab130cANd fliGhgasoo were thus able

to pot&ﬁ&@fs@&enﬁ&éh%’@bb?ﬁél V@,ﬁomessed by neasuring
ClTerase Cll1 VI I N CO-
Bcpentadh B menesbe 6 TPYHIRAACI TR0 LRt Eiked Polency (Fig. 3 and

Tabledpi thelial cell |ines are unique reporters of the

f hglgc? tillé] ;,[Ileﬁ? ﬁ]t t{%iéll%tsoﬁ%éﬁ%ggyligltré%ioﬁ%Tc‘oegotgéggr]fhjijc%ntly influence the

ex preSs on’o nes nown .
TLRS‘mediated autdosalt edjuward propeptieait @dr chenelsongwwagsl that ARE, recombinant

molecﬁfég rle%péfalve @ffecctsggﬁ’vt‘frﬁa{enar’ﬁ' Shaptife |ﬁ‘\mtfr{|l‘y%r@g%lgtgﬁ FliC

2 and FI1C D 74-400 were all potent cel
act ivators. The flagellins' respective EC50 val ues

VBeieB6h &1 thg At batvavidbie fdana@bhird theebhibt tofefibit ati-idtieNin antibodies.
Deletion of the antigenic domain is expected to decrease the flagellin-specific immune

response and thereby any neutralization of TLR5-mediated immunity, especially with repeated
administration.

We therefore decided to assess the efficacy of i.n. immunization with respect to the
induction of FliC-specific antibodies.
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the previously described ng/nL range (Smth et al,

2003, Toll-like receptor 5 recognizes a conserved site
wo@2009fikagel 1 in protofilanent formati on and bacper/Ert009/057836

nmotility. Nat. Immunol. 4:12#7- 1253). The reconbi nant

flagellins' activity was found to be fully dependent o
nAFsRevn . Stliscelicited @ stiong 49Q@ 6esrR9s® B saf® andddhles tT@ble 1 and Fig. 4).

In corfy@bi, ‘Fﬁ@goﬁsytﬁét%!rééhoﬁ(ﬁh Ilémermb&gql@k/é@wabthff@wdsﬁh% did FIiC and a
I urt her usi bone nmarrow

signalin nrlrnme Fq
more 89W3§g§0td’éq91 Q;@&Nfef’(ﬂ%e"rmura@t%e VIR TG eess2 FMEFICar74.400.
chl tehctlistbnn e %g@lllhesarﬁ@eﬂlb)enbhﬂﬁﬂjrpéﬁ}nulamﬁy domalns are functionally

uncouBlegty Bl g TSl PG e araeiies SGufelib i proventing or
attenuatico $wl genrradion of flagspiorepesific REtidiesuritat nemrtratwng activity.

reconbi nant flagellins was then studied in vivo by the

mucosal route. To this end, CCL20 and CXCL2 expression

i hlagelinispegific axtibadies neytealize g LRSynedjgtedhsignalfgl | i ns was

qsa&bn%ﬁemﬁf e CHRIEWF’QB éIitOstrotg) an%f)ﬂggg?p%nlﬁ@éﬂ\ﬁhlch are mainly
ul non eve 0,
dlrectﬁ%ﬁzL agap p%g@r e(gfprww%lweygfgrées&elé tgeto%ﬁ#é;ﬁp gan%odles would

neutrdukag@ﬂagemm Far5kstimiatikg tactbhatlyed ani mal s. Furt her nore,

posﬁgl ns g%%r?‘?mﬂ{uﬂgggt lg%p@ﬁledﬁé&olkengérsggﬁac%ﬁ egaratlon (PBS

alone (qrqtlge wgﬂ};vant gnitgent @\@Ibl@xpéﬂwﬁém@ula@d ® OFA), followed by boosts with
IFA. ET.‘ﬂSAQf%F?éI?Q %%a%ﬁ%étrtbf&%hp#||@%§Faeé&hfﬂlt@9%lpl—:‘blf"§Ig@ fteRO% 105, whereas

I nduce this ty ffe Simlar findings were
mock é%@é'rt‘?féd"ef%Pe'@X@Leza?St%ﬁéjeFﬁ%'o%Hkﬁ%ﬁ‘}"d (tese results

caphbboveehehlicied! REMAM intéstifalfpRhé I camMidsairy uB&fE P&N$Rque reporters

of ﬂag%é/r@ﬁ%'-s ﬁulqjlgr?{/lq%ﬁ@ty&ﬁ?%?gsc@r%%%%bﬁaozttq f L adel ineSeL20 (also known
as "Ilvhyatﬂw’@;dlamkjl -eeguiatpdochethakireayédRCGucosal pro

' ?{1 dsapgﬁéctaél %El%gtgdr’] Icélfr%sré?r?wlr]\:/gal(h%nﬁjc&e(?a%éqgér‘? F?éme control of the

CCLZQ)erBq)tgr Hhie be'Sl degmngtratmj thateinantiyF liCrsepurd g ablg to fully neutralize FliC's

TLR5%B@rﬁ|§CJcﬂ\V|tyZ(¢|9I BR) adj uvant properties of our
reconbi nant nol ecul es antflﬂ(ggge/b responses in seruma

and
5367 BFVERIRINGeRTEoL oL B e gped Ofie3] Gftrt RS SaTgiag Was then directly

asses@(ﬁhrbiiﬁﬂnl]nlé@/%)ﬂm Tis ettls mdasym@balc grotinfia@imatory responses in mice
e va

wroaygfof L REEZD 8h Skt e R at d Yo insdlh 8 Fic Fig. s8-
C). adjuvant. The co-adm nistration of FIiC with OVA

SEQH'OEK RGAiYed Ql‘:ﬁ %dFlwghaqgﬁ%é E@%Féd‘? g%ﬁ‘\él Qr?gﬁﬂé&se in serum

I n serum an BAL, abo - an

'eVelSrOé§§é~89 ,ao@|C9§CL2€@¢mgargg wiih P B chllesge-nmuni zed wi t h
OWretrase chdrhkine froBlictidMah FREfm UniRd Qviin sl fisfrict ehlﬁleﬁqced by any

onse s enhanced in B t hereby s estin
of the,@ﬁpl NgES p?ﬁ?@’%ﬁ%%{@?ﬁgﬁr (LR pE=NY Y %ﬁ/vaggg E)aay; rrela?on was found
betweeesmmamum‘ ofaantibodys Aljecisl] avdtite §yistagnic 3@ate response, as shown in Fig.
5D Interestingly, FlIiCs effect was simlar to that of CI.
" Like FIiC, the reconbinant flagellins FliC D204-292,
FMCOP¢IuSoR aredefitDi Mamunity e rfegelfinscarbineutralize the latter's TLRS-

stumuth‘MgeéHtﬁF_tfb%bfﬁlh%mocan%r}ﬁv%cosa' responses. |n contrast,
4- 400/ 89- 96* and tr%/ sin-treated flagellins
IC

| AbiRdtingidheARse Vith §lICHandV

the production of flagellin-specific antibodies, including neutralizing antibodies, as disclosed

h is strongly impaired in its capacity to promote

before in accordance with figure 4.

The effective doses needed to initiate TLR5-mediated innate responses by the i.n. route,
was determined. FliC and FliCa174.400 displayed similar dose-response profiles and the 0.1ug
dose was selected for subsequent neutralization assays (Fig. 6).
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Table 1) . Hence, the deletion of flagellin's
hypervari able region did not significantly influence
wo b@9/TEd2Bs nedi at ed nucosal adj uvant properti esPCTXEP2009/057836
data al so showed that the retonbi nant nol ecul es’
respective effects o n innate and adaptive i munity
afe tm@renél anigdls Welechyperrirahuniaed hypwity £HCdb| alickt stjpes FliC-specific
mucoddim sﬁ&%e@k{h{e'aBYtltéro leS GOG) &Y trehl &%engeﬁj i.n. with 0.1ug FIiC or

ant1 bodl es. | etion of eantlgenlc domain is

FliCsrmuqp dag@ins: BF%@E?'@G@@W ﬁ'éem@kageepfio Heliopde PAL-8 WagRored.
I EREIRIAGE vatmdFltmef g, a0Yo I@Gubr@d:LZ[}ibrdMlcmfn (4 28+ 1.98 vs 1.08+ 0.54

ST L RN C IR CEUNE S T —

obsereddfincaty apfmals.n. i muni zation with respect to the
i nduction of FliC-specific antibodies.A s shown, FliC
el i CI ted a st rong | gG response in serum and BALs
Vinposal ang ThiR5-d 33 to_different extents on the

( — : 25D :
hyger\;griag@qr%g””;@eé{&{ d | owner antl body | eveI s in both fluids
nor e nounced .ef f ect
o\%ee?\?@d"’%t?%liol%'ﬁ)’n hfaf‘?‘ﬁf??ﬁttoﬂ Iy |ﬂ@9ﬂ'r9?pg\§%§ ahjtpodies of TLRS-
depenldehtGeEhofded tmatucédaftarn @l ibgction oftthe rdcoad@iant fsjellins.

T v e
inflamﬁ1at0ﬁiy Ch@moeldogs GEL20hdCXICE2 wals messarasishy EldBApm egrant (Frgy 7)-
g[r{tnlét gf V\/\\{é?%t;s%ﬁ/egecﬂ IﬁFdA%;nm?(Nafsla%gﬁi §d0oRPRGIIES in its ability to

neutra Izing activit
trlggewa‘ege@mp pm—@ﬂ@amﬁm aﬁ@qt%mn@érwéwmtaﬁwlé tyRer8iGredi at ed

vag{é?édsnmtp%aqmm Al stirhagrella ﬁ@hﬁérﬁén*ﬁkﬁwprb@ucﬁlbh Cthk variant mutated
, ant | responses ar e
withingogs 7185 ”t%'éph%@fwgﬁ é(%ﬂsed‘%ym@ Bt @b it 85200 ngimi for

ccLanti-flagellin antibodi es woul d neutralize the
flagel |l |ns 5=t 1 mul cact i vi C ' - -
| SPhlRg JFEF B B ICEFLE NNy BBRCR Dl corors he
FliC. preparati on (PBS alone o r the irrel evant antigen

O}‘I@h&u %Haln%cﬂéﬂo‘wrﬁ‘ﬁr‘%ﬂté éh %%Perfvgné&e\% cm/(opﬁgéérﬂent on the

SA anal SI s reveal ed anti -

latter)sap 5@0@%% Brrt%e?gfe@r § gtimyfalion et BUgeRal ThiRe ﬁB@g'aH% Kaken as a
wholeS &g FdstBd Sndieste ek crwndﬁeacaseaw withiat ert inucobhlr aatiolhd systemic

{ h t est |
Compé%r?'ﬁ%l'ﬁ %ﬂ““%?qbbx &ﬁt&c{] egh %F?“lmgg Iuﬂl gael pgport ers

of flagellln/TLRS sti mul atory activity, based o n

m%?gf %%\%E cTt Oﬁ% SFI ﬁﬂ?&&gﬁa%g@ona&é&eh!fl%ﬂ%lliﬂ%)selected from the

groupreensisting of Ee qz RgnfHiC o aneFlihnisme t he | uci f er ase

Produ@B8eottBeshbih &% Wia@rﬁxéﬁéb/@ﬁeq#d?ﬁd&&{eafﬂa@é/mt er, it is

here denonstrated that n an F||Cserum|s able to
f YPIIQHSH AIYPPRPIIRE FTEen- delelsd émﬁ“&s 468°¢ viqegmpiaggtlly  produced by
perforbfig thENganie tettaldi & digcleddoeintExampld it Gbeye Qiahiety FliC,174.400, FliCa161405,
q FEQ“ bodi as;g n TLR5 signaling was then directly
an s 09T rirviini zed animal's. To this end, systenic
pFiguresfd amh@tiepigt anatysesn stibe isaidirecamigipardiyucodusad pfoteins.

o e%t ?%ﬂo@’%@#re&h??g SW%)DSW @Ie%é@o%&%ﬁﬁaé b&en performed on
the regnmRinant @rotqnsccelqugﬁ'@@ the qulivied Sepasngiank freanthe corresponding

recombiédrn@ &S ghlﬂnﬁlﬁh#@lNM@\b@bl@n@IfceMr a@%p@@k&em PRsEtaa6h with TCA.
che

DFIIE S GhOt™ 11 § oot SUEER hiotE S otsias agicig polvclonal
antlbdmyesalﬂ}etofﬁag heeco hadrfoerng@Son lisé ngyltpr@s supenstant ot aims faerresponding
recon bﬁ]narn?%?ty%mn{m}u% sif49 lb%éf%rigloc!’eﬁlg,la?tt& 8 @te\e{ac;f ptcﬁe]iﬂ%recipitation with TCA.
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bet ween the anmount of antibody injected and the
system c innate response, as shown in Fig. 5D In
W@ oel1sEdN, pre-existing i mTunl ty to flagelliPCT/AP2009/057836
neutralize the latter's TLR5¥ stinulating activity,
both in vitro and in vivo. This is not the case W th
Biologmal @ctiyityzal theohyrgivariables regignodietad | fige FliGnydag, FliCA161-405, and
Flic,.%aRacity to pronote the production of
ellin-s . fic antj bodies, |nclud|ng neutral i zin
2% B! Y N EliGiseiobUer epord [ aees iR dHClifn of COL20 and
CXCLfZi\gaH eséayedTbyE peibetihg ee d9kmerspeddd BLISA riskaytieat is described in
Exam I F%S medi ated innate responses by the i.n. route, was
B&t'ermined. FIiC and FIiC D 74-400 di spl ayed simlar
dBeefly; €53thee (B idefisientndvarhein@ctedniptrdpardoneadly with 10 ug of the
SR J S [
vanou%%(f}ﬁﬁtﬁ%rﬁ‘ﬂé IlIH% @{ltro@\g}é%ﬁlahé 794 LG 183< Ia(tg 198- 4t()ﬁ

hi's e ani ma yper-i mmuni ze
FNt‘E‘I 2ty seryneiwere sAmAlgd andi rroegssed fiorceyirldiss apedifigdELISA (CCL20 and
CXCLQesponses (nean titer ~ 45,000) and then chall enged
FI|C§ FliC D 74- ooflaelllsf
PT*&P T'?QQ"WP%@%WS% P& Srogl BRE THAR T B Salmonella that
was pnaio sty pnémpﬁ]attahI\AatIIQEmmohhmFbuICat@ranEFldléIyiéJd (Fig. ZEDandi &0l Since these

crudetﬁrﬁggfg%h%agpgg J:op%g rﬁéal%% \?vdttgsen\éato;(wo%e djgéd Wﬂ(cQ‘ d&f&%nt for TR4

signalirigi gr¢evhidhi mayd beiac mairy e@]jer@tnuavtelrwweae colsieeprepadation.ra addition, we
used Yr?pﬁﬁ”tr@ﬁtn%ntwc&&%nsﬁf@fe 8 RE ol d&iER- é’(ﬁlﬂﬁ)ﬂ‘?se%tesent in the protein

responses depend to different extents o n
fractiop\h erudgmreRaralianBagel 1in regi on We al so vvant ed to

STI?@Ilsbesgh’@arféprro@éd iAdiGLRe 1b)(mﬁh§t&ﬁ| dflOt:L&pﬁgmd ﬂC(lnductlon of CXCL2).
ﬂ] 1 DO

e ARt Pancori0 and TevoBr it MR agRN T gg s FiCu s and

FIiCm:am@IayezeomMeWert sagnat:mgot vivaés desonbed fom&ti€qbaamouni ty,

t r r ati ng.peQci nf
B ALY L? 15 2L BP0 L AT s agoniss o
therefgrgrmay (ePrepentrgffectivrogiedné dloppounds. obser ved t hat FI i c
Di 74- 400 was about 100-fold inpaired in |ts ability to
t i ger system ¢ pro- |f&ammtor¥ effec co ared

A
2 ,‘ AL NS f MNAA-400

anthéttfrauitab&dvavsrhsght chermkl ne pr oduct| on, the vari ant

he Ll
Ryt Boa Rof (GF pBkas obinsrger e tRaiofg regponses are
the sdroe aSCliex0)ibedlivi Exgmnpler dséxoeptadt for BpedfiOZEMura2s Zhainahay be specified
FI'i C Di 9i -352, which were both potent activators like
FLi C. Hence, certain nolecular deterninants on the
h%@’h’v@ﬂlué@'lﬂea@@@y &h nebiye GageladiC ané respmbingnt drliCagpao on HIV1
anhge"n%%ﬂﬂ() %sf&rrfoﬁﬁé& a8 &lovs RNMRI mﬂea(hbgﬂN@r‘étmﬂQImiQdQﬁﬁé’éy 1 and on

below

as.a ole, our res
day o] 'Vy?wg 2$Ltﬁed° Bi%tcpvawmng%@hﬁ%uq RE Wéé"ét‘ihoﬁ‘har with FIiC or
FliCs1:hi® (Sippemiceconpartnents is controlled by distinct

”E&J?J aﬁ’(ﬁ) n%ﬁgmeo“?arzl %%'@S&tﬁ)er ? éle&y nocg nd the antibody

hvpervarl a e region- age rom
titerwahdetgrmmpd @meﬂ%& sm@lft@ BLISMC Li 74- 4nn, Fli C L| f| i -4ns,

afgk Flslifes Eteg&p%ﬂéd inEiQetdcid QR eéﬁ%}mon%tesent individual mice and

vpervarlab e region- ge I"et eéd ?Iagel I'ns. Variou
the bas yerspseat Fr}?cﬂeé’”ieé@ BRadel eted flagel lins were

I 860 BPrhB&I8 aanhied warthidt¥red intranasally with |, respectively : (i) Circles : HIV1
gp140 alone; (ii) diamond : HIV1 gp140 + FliCa174-00; (iii) triangle : gp140 + FIiC.
Antibody titers from serum samples are represented as filled symbols on the left part of
Figure 12 (closed symbols). Antibody titers from bronchoalveolar lavage samples are
represented as open symbols on the right part of Figure 12.
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perform ng the sanme nethod as disclosed in Exanple 1
above, nanely FNC Al 74-40 O, FliC D 6i-405, and FliC
w@e®8A44bs and Fl i C Di 0o-4g5- Figures 8 and 9 dei/EP2009/057836

anal yses of the said reconbifantly produced proteins.

Figure 8 shows the result of a SDS PACE

elee resyin Ghevwithat yaioup dyrearape regenrdeletsd fepellins as defined in the
preseﬁt%%ahbmntcoﬁg@tt&Ieﬁéct%hrlnﬁ@hs dumm&hso&wlst ure

supernatant from the correspondi ng reconbi nant S.

typhi murium SI NA1 bacterial cells, after a step of

pTablkein Proteaspiseasitioa imht@e?@épor’t_éeQUhduéchth&dﬁlﬂnant flagellins*

result of a Western blotting assay using anti-FliC

Intcanlabair e super nat anAnfiH@MA td@&™ cor r espondi ng r éotifitiCrig6t”
mméusaﬁ%ﬂh' murium SI Nd1 bacterial cells, after a step of

atice ler&fvoare imayinizeprire setit PBES excdibungin a(@J\/A\)amVA + flagellins/flagellin-

41C i
anton dar¥ 35, OVA

nn

sh- t’?’eateé\ﬂé

derlved }% g&qgﬁ%\/l rmu”e resp onse

agai n

Vit (T%%E)

Eﬁ/’s ‘? 5'

S

and Fh%m@fmelgfal t\tqrswe;r@measwdm tilstaefmn Qﬂ@Bﬁéél s and t he

ag:%lt.gtﬁigﬁ

sane

expreggedcds e HodeciProsali Heis) fesfantard ﬁg@
detect®n iebland Oii(.lilwmer@ﬂtdlluﬂldnyar@fwﬁ BALufdragebpaotivétyi C

, . EXCE

protein precipitatiom wth TCA DlOﬂugl cal—activitty of
the hypervari 881U r egi on- RAlet ed f|l agel ISersn FHC BAL
| 74- 400, | FHCA| Rip40H maggl FHEM 405refhe eff ect [afedhhe sp
— FNCDI 74+ ; - ; COr38-405 o0 nm[the
PBS j nducti g™ c:80 aflPcxcLd-bas ad¥ayed, O ND 0.0
OVA perforn|py the ggt ok| ne- spequi c EINPA asgay thainp s 0.0
, ribe n Exn'ple Brief
FiiC +?<$§ 4 - de% %CI entY-Twer n31'9nj ectld i nt%;!é)erl t Ofeal ~ [%i& h 0.7
FliC,ckBoog Of|[StHe vab.bous|3.éconbimant fll3agel | i10s8 del gtied 0.5
OVAfrom posjitions 174-4p0, 161-405 , [and 138-405. After
2h, serum were sanpl pd and processled for cytokine
FliCiapedi fi o481 SA 1.8CL2(R.89nd CXCR2). B fladellin [ND 0.0
OVA Preparatfion were der|ved from supefrnatant of
__ reconbi nant Sal nonel | a_that was prlevi ously
FliCrspred Pyt [4ted wil-R anmhi um P f at ¢ Zhd di é’erd OFig. 02
TRP Bo&f\d 9) 3t45idnce1 Qhes? §rude s epar alD on M@y bfe_ | Dt 0.0
. n Wi en OXi n m efi di
FIC/TRE + @&lﬁ‘ ?%nall S @i LPS %\ﬁﬁjmal c(gnt amoﬁgnt 0.3
FliCp2b4n02 RIS € 30 ude ‘pneparQiBl on. 1|(D1 adleDon, W.& usegdiD 0.0
+ OV vArypsin-treatnent to| denobnstrate that the biol ogical
activitylis present |n the protein fraction of grude
FliCoprefdtfat|izghs. Thé reslfts ar®k9depi|ded i n0q gurgdDlo 0.0
+ OVA i nductijon of CCL20)|and 11 (induction of CXCL2)|. The
__results |of figures 1D and 11 suggest that the
FliCorrawd i ngft 1481 1ips'FicYPe6i- and B9 c Di|3 405 0.0
+OvAare conpetent for signaling in vi vo as describeq for
FI1C D 74-400- These results suggest that FIiC
Di 6i -405 and Fli C Di 38-405are effective TLR5 agoni sts

s@;ﬁ|f|€&%ea®50%‘gv@§%térhﬁne%nh' @Wn[\@ﬁlﬂ%gst%& **Values are
|@y(?ré&8%)e|ltb\§prum and BAL, limit of

d, ] . 74. 4 H V1 ant 140
e NEEAFERREA el PhiEB " Namt i ce (n=8) vere

|rmun| zed on day 1 and on day 2 1 intranasally with 20
m PBS containing gpl40 (5 ng per mce) wthout or
with FlIiCor



FIiC D 74-400 ( 1 ng per mce).

br onchoal veol ar

wonW/iSp®S ant | body titer was determ ned by

Serum and

| avages (BAL) were sanpled o n day 35

gp140-specific ELI SA. The 42esults are depicted in

PCT/EP2009/057836

Figure 12, where each SWSM&NSB&&&%HS i ndi vi dual m ce
and the bar represent the geonetric nmean. The syrrbol S
nmean.-m.-ce..adui-ni-st-er-ed--i-nt-r-an Cﬁ!l\yl Wi . :
res pestaQ/m Me: (i) Cimypees : H V1 gpéﬂﬁnmionne (i )f

di anond™:, H V1 0+ FI | C ‘

/If'\.l- I:_."Ilf" AR

P10,

o8

gp:
reg

r esenized as

LB W uuuy

 pépticld syrrbol st

IIUIIID

o.n. tiﬁéilafm part. of.

e

Fiqure Iz (closed ayphels) . Antibodyaddesclrom
br ¢gnehoatireol-ar tavage-sanpl-es—are-represented-as-dpen
synbol s @ n_thei niugeic apidrt ofi Fi qurerimer, The. result.s
show t haty vari OJﬁuaé(lngMarl abj e regbmerdel et ed
faCcl HRs—asdetrmed-inthe presemntsPecCt fication
consist 6f eff ecouseicpgifunoad).uvant P#e#pounds.... Tablle
1: {Prot egse- sen:hwlﬁfeaplﬁrrune I eSpongffer nduced by
r egonbi-mantfia ﬁuélé@%md' ntrapasar ANt T OVA TG ™
Antii-Fli 8.1 gG. I.nmunisation. * serunR B’ serum BAL-Hean
SD{mean gD nean! SEFYEARAASD PBS ND**§anerO ND 0.0 ND:0.0
ND {070 " OVA 274 Undeldic adid0- 7/ N ND 0.0 FI'TC + OVA
5. 7.0.1 anﬁﬁonn'znn‘i7 ::r\rp_,m;%leronoJ_E_E‘_o_g
3.4 0.8 313 0. 8} 1U¥EB3SIO/A FNC D 18#m@52 + 4.5 1.3
2.9°079 %22 0.3} NEZ:IQchx@\/A FlIy C D 74”'#6?0 +OVA 4.9 0.9
2. F:-O i (8 W0 B & TRP-.*,.Q‘/,‘ v PG FeBr8-ND
0.9 ND 040 Flig w&efaaw 2.5 0.5 Lprier). 6 ND 0.0.4d.3
0. 3 FNCDZ04- 292" ilieiBabid1. 4 0.8 1. 05D 0.0 ND 0.0 4
OVA EM'W 352 TRP-2 6670809 NI 0 ND-0-0
OVA F I @6 74-aB8"eGA89 6 o/ 4 1. primers ND 0.0 NDJ0. 0
+ OVA ~ Ysce (n-Bl)clwelaeldi munj zed i fyimdf th PBS,
ov at-buni-n—{-OvA) B Ee bl agettrnsHtragerTrinderived
pept i des1dr_ QvA %Yr ypsin-treated fPHBR Lins (TRR)..;on
days 1 ang 2 1. Wicleiapcds, OvAand Fbdrerspecific 19G
ti tersTwere eEashy&dle. & the serum ang BALS.
St at.isti Agl Si g Hl#(?%gh?‘g (h)ﬂ ﬂR.}.... \I\g mefaf erm-ped-i-B a
Mann- Wi ppey t esfucleic aGd| ues are  primer
1 21 nucleic acid primer

22 nucleic acid primer

23 nucleic ?qd .......... p”nmer _____________________________

24 nucleic acid primer

25 . ,De_ptlde FliCa161.405

26 peptide FliCarasacs

27 peptide FliCa100.408 .

8 ~ | nucleic acid FliCasersos ;

o S "hpciéié P e o ””.W-%mFHCﬂ;g -

30 :p_gclexc acid _ FliChoqass

RECTIFIED SHEET

(RULE 91) ISA/JEP
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expressed as LoglO (reciprocal titers) standard
deviation (SD). In serumand BAL, |imt of detection
W0 2002/186305 0. 3 (1/ 100 serumdil uti on and 1/2 BARCT/EP2009/057836

dilution), respectively. ***¥3'ND' stands for "Not

Detected". Table 2 : SequencesCLAIMS 1. An

i mmunoadj uvant conpound co@bAIMBng : a) a N-terninal

pepti de having at |east 90% am no acid identity with

the am no acid sequence starting fromthe am no acid

r MY IRMIRRAHENROMRANE CORPASIY - SEQ ID N 1 and endi ng

ab) anN-agrimial ?@bﬂhd asi/idgl?t s?semgdaﬁﬁméiaedgﬁiwwith the amino acid

cansj st i of, any. ane. the am no .acid resj o .
seaue g SRl aifbri s iR etisg osly 08 AR o flof Y SEEFID 5 1m0 ending
at an @Gnieo rcitatesplept setretdth romgthat groeasongiaaai amy ace df the amino acid
residu'egﬁfgaiédyat\(ﬁ!‘ogihorﬁg@ %’Hﬂ%f%‘é&ﬁ%ﬁﬁqﬂ%ﬂ‘d‘e starting at an

am no_aci d residue selecte romthe group consisting _

oP) anyteyAinadfreptide ARYIRG ahdeast P8 atény peie ddenditipwith the amino acid
sequeRes slartSat 48 lantifo 4818 r&didRESaIddesd\korA Ikl QH@)@b'&@nﬁ&ting;tﬁ‘ any one of the

. am.no acid residue | qcated at positi 94, of SE .ID?V\I .
aminoyacipesdien 10EReq HE padidredtyo fikae! S0 B {andiprig py the amino
acid rédidieddcdted bhyeositmindi9€-of SEQ IDaN° pepti de, or - the said

I\bvhglrem nal peptide and the said C-term nal peptide are
indirectly linked, one to the other, through a spacer
chthiersaid2N-tarmend! peptiteds duecitinkeshiodoe daid €eterminagpeandide, or

cl fﬁiergaid N%‘l@r‘?ﬁiﬁél%ebg@e 57 BeNaleE M Ailal B@ﬁﬁdedé‘reiirﬁjirectlydlinked, one to

sel ected fromthe group consisting of the am no aci
the othergihepHobs2 9Rager chein37, 1- 160 and 1-173 of SEQ | D NOI
3. The i mrunoadj uvant compound according to any one of

cl,ai .1 or 2. wherein the said C-term nal peptide is .
Sor B iirbpefio it GRap th ARG oG Wi GEis N-terminal
peptideds|selecied i thed@duprdngi€ihigddshobmBicCadidDsbjuencds 14%e 1-137, 1-160
i | vt conpound according to any of clains 1
and 1t1m?g\%¢elrﬁe'?ﬁ't he said Nterm nal and C-terninal
pepti des consist of the am no acid sequences 1-173 and

49 1THO fnrAlin ViRt Mmpoun@SRe6idinEloYanydonelB€claims 1 or 2, wherein the
i mrunoadj uvant conpound accordi ng to "an f clains 1

said G-errginal prptige is ?‘H%Ctg‘éfreml\tlf‘%9Fﬁ"t@é¥°”§iﬁﬁf‘@f¥‘5ﬁg’)m acid sequences 401-
494 apEposé-des otoPQilbN°ef the ami no acid sequences 1-160 and

406- 494 of SEQ ID N1 , respectively. 6. The

i mmunoadj uvant conpound according to any of clains 1

t 6. Bhe immeureiadjuv g coaipdud ecauirdiag teaarty -ctadmsil i@aB, wherein the said N-

termir%ggﬁ%g%{%g?ﬁ%ggéétiggﬁu&ngslam 8 5k ﬁ%%b%{p&ﬁéesl‘rﬁr?’? 2A8%01-494 of

- . , respective
SEQ IDUn&s@petivatt conpound according to any one of clains
1to 6, wherein the said N-term nal peptide and the
said Gterminal peptide are indirectl I.nked, one to ,
tﬁe HERUNOARIY WOH}POPFH&?‘}%‘JJIP%{%?‘@ &Lﬂ’méﬁa‘i?ﬁ’wr‘ere'”the said N-
terminzabBad -tenginal paptilid? -cohyistAdfathdl anifd \acidEddupegdsi 1860 and 406-494 of

ence. 8 The i mmunoadj uvant conpound according to
SEQ '?ﬁ@”oﬁees%Sg“V@lyai m 1 to 7, wherein the asparagi ne am no

acid residue |ocated at position 488 of SEQIDN 1 is
I BPHRALRAN MG a8USSH dBRrpound according to any of claims 1 to 3, wherein the said N-

terminal and C-terminal peptides consist of the amino acid sequences 1-137 and 406-494 of
SEQ ID N°1, respectively.

7. The immunoadjuvant compound according to any one of claims 1 to 6, wherein the
said N-terminal peptide and the said C-terminal peptide are indirectly linked, one to the other,
through an intermediate spacer chain consisting of a NH,-Gly-Ala-Ala-Gly-COOH peptide
sequence.
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9. The i mmunoadj uvant conpound according to any one of

clains 1 to 7, wherein the said conpound conprises an
wa@odavtisanal net hi oni ne residue at the N-term nedT/BPINI/N057836

10. A pharmaceutical conpositdon conprising an

i mmunoadj uvant conpound accordi ng to any one of clains

1to 9, together with one or nore pharmaceutically

agCerd %%@n@@ﬁjv@h?éﬁrﬁ%ou%@l-actéﬁrdiid@% &oﬁﬁé‘iﬁ%si td @Nwherein the
aspar%g%ggra%lsr{plna%iqa%silfug n(\%:z[ae %\é)gglﬂgrﬁ:ggﬁogﬁ gigi\f’rwlﬁ? Iacoedabn a serine.

antigens. 12. A vaccine conposition conprising an

[ noadj uvant conpound according, to any one_.of clalnms :

1 SR Fnb e SEoiE oy ol 8 qis idr. Rnerein the
said compowohermpises ap @diitional nzatiionide nepidus atitlzd Mitdrnioal enke

vacci ne conposition according to claim 12, wherein the

sai d i nmunoadj uvant conpound is not covalently |inked .
t 60.t4q@hgrgpq9e@4rf@l 6P MARTONGRMRJISHY, an immynpadjuvant compound according

to anyi GHELLIRRShY Y 3k, t@Q@tﬁ@Mﬁi@n GfCOH rﬂbr'é@phfaﬂné’éé\ﬂti@él@ a@Ee;ﬁb@lé BRcipients.
1to 9, for use as a nedicanent. 15. The use of an

i mrunoadj uvant conpound accordi ng to any one of clains
111.0A0 jmmomnogeaitudanaiasition gsoan poikial nexcieun urcaldjuvant compound according

to anypo%%pocf%iai[%g Do %ﬁb%@fhg%ilt eé)r‘?e &eragreearmgggsng the .
i Tmunoad) uvant’ cofpdund according to any one of clains
1to 9. 17. A reconbinant vector conprising, inserted

t her £ Becihd 8oMB&ifRInCorRiref arf IndthiRotRjuvast cdtn RSl £eblding to any
transfected or transforned ™ wth the nucleic acid of
one ofglaims, 11'8 9 foagtneh WMith One OF BIeH? ARligen§-ect or of cl ai m 17.

13. The immunogenic composition according to claim 11 or the vaccine composition
according to claim 12, wherein the said immunoadjuvant compound is not covalently linked to

the said one or more antigens.

14. The immunoadjuvant compound according to any one of claims 1 to 9, for use as a

medicament.

15. The use of an immunoadjuvant compound according to any one of claims 1 to 9, for

manufacturing a pharmaceutical composition.

16. A nucleic acid encoding the immunoadjuvant compound according to any one of
claims 110 9.

17. A recombinant vector comprising, inserted therein, the nucleic acid of claim 16.

18. A host cell transfected or transformed with the nucleic acid of claim 16 or with the

recombinant vector of claim 17.



