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Papi | | omavi rus vacci ne The present invention relates
to the use of a conposition conprising one or nore

w@som21393 ypepti de(s) of human papil | omavi rus p¢dP2001603368

or a nucleic acid encoding onf or nore early

pol ypepti de(s) of HPV-16 for the manufacture of a

nmedi canent for preventing or treating an infection or

a pathol ogi cal condition caused by at |east one

papi |  omavi rus other than HPV- 16. The invention is of

very special interest in inmunotherapy, in particular

in preventing or treating HPV persistent infections

possibly | eading to cervical intraepithelial neoplasia-

(CIN) and ultimtely Papillomavirals vaeciner

Papi | | omavi ruses are small DNA viruses that have been

identified in a nunber of higher organisns including

humans (see for exanple Pfister, 1987, in The

papo»mg ésgﬁteinvé_ﬂ}ﬁ)npépdtés t8 'Iﬁé’Me‘@feaS@on%%s?t rbo%ﬂﬂ'lsmg one or more
dition, PlenumPress, New York, p 1-38). ey

eaniye pals/pepncﬁs;(bfvhmﬁanmﬁdﬂwwal(}ﬁ’éﬂdl& dronguclein gxctdgencodmg one

R ST SRl SRS TE b, R s
'EPVnWok irehﬁﬁ@%mtlbﬁ”d? d pahbleg icap B0 8RSed by at least one
Stol er, 2000, . Gynecol . Pat h. 19, 16-28).

p@alﬂipmaﬁmmthgeéhqgoiﬁé‘éd 6a Thsu bresention ad @ﬂ Y cipegiel interest in
bout 7900.b
gﬁﬁaé’g ;’éﬁ et °I"H %ra]% Bé rrél{% %ng{rr%gsle %&Q;Qq‘(? %@Xucﬁm possibly

16808 cepidAinttdrgithélRil heaglasig(CMprmns uEiknﬁElyaﬂ dervidahtancer.
(L) region. The | ate region encodes the structural LI

and  p2oioRfa%irises\é Shafl IINA tviv@isasl thatl havd BeénlidehefieRm a number of
the early genes encode regul atory proteins that are
highend orgastsmsi rincitdingi rhumteas nieseefor exammie ofléster.nd 987, in The

roteln i n.virak_genomne n

PR iaen e Eap Wreistic e Sr AR Ay TRILE PARGS, Pl Press, New
YR £ %Whh@haré edstoaited Wikd patholdgipdl aRdEbNSl| l'a[ngﬁ:tg ftém benign to
E6 and E7 transcri ption (Becht old et al., 2003,
maligaant tpmors Jp tbepggrgjumorhetheAviteh gsaeiae iy éPlé?lﬁanWhéé in malignant

di t Cake

P EUPLRA e FUBARLESIL oY BnORbURAL e oco, . .
Gyneb(ﬁl Paths1%gtibld8)controversial and its expression is
often lost during viral integration in the host
chr opagIefmvirksopshséss- £ ascableduaedid EiriuiCDN A about 7900 base
cancerassoci ated HPV genotypes are involved in the
poire Biniahi i 1@ stureunsied byea proteimeapisish dbe agneres perprases angarly (E) region

c%lgtg.gnn rgsﬁ%g% ! 0|s3E16%7 g’)?lgloe%ilqs L)%?&%ﬁeﬁhfgaéé]‘kegjon encodes the
sMuétatal [ﬁbndi@%o’&ﬁ{b&)/hlcnﬁmmhthe&ml espsitwheteaiibe karly Benes encode

capacity of
regulatory proteins that are found predominantly in the nucleus. E1 encodes two proteins

important in viral genome maintenance and replication. E2 encodes activator and
repressor proteins which regulate the viral promoter directing E6 and E7 transcription
(Bechtold et al., 2003, J. Virol. 77, 2021-2028). The E4-encoded protein binds and
disrupts the cytoplasmic keratin network and may play a role in viral maturation. The
role for E5 protein is still controversial and its expression is often lost during viral
integration in the host chromosomes. E6 and E7-encoded gene products of cancer-

associated HPV genotypes are involved in the oncogenic transformation of infected cells
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these viral proteins to bind cellular tunmor suppressor
gene products p53 and retinobl astonma (Rb),

w0 e®pezspvel y. The amino acid residues invol veRlCT/RP100E003368

bi ndi ng of the native HPV-16 E6 pol ypeptide to p53
have been clearly defined fromresidues 118 to 122 (+1
(kaindg et bk, f98f8$ﬂ Whrbl. 16@s b U6 1 3xr Vousdem ee gl diH88, Obcdgene Res. 3, 1-9;

R {8 Ul A, BTG HiRGS paiimabiyelie oo capaciy of

fhgs ev&aﬂ‘vﬁllo‘{é'ﬂs i 13 1b|ﬁﬁi bieN@iaP 9tudort REppRasbY egéﬂevpr&eﬁc§7 p53 and

pol ypeptide to Ro are |located from resi dues 2
Iekinobjestomn (Bb), respe@ivelENBO agnino 8¢id 4exddues mlvedemnh@bmdmg of the

TRV TS FR I RB R a5 g Al dernadpim ridles 118 10 122

gﬂn&ﬁﬁ{?&fe 3V Reb eaiduel stnesin 38dd e auene elds(sarahg from the preferably
000 Gynecol . Path 19, 16-28 40 HPV

g@d@ﬁw)dgmtrrﬁédme)t(ﬁeo% ial.al 9% el 7w maa@mi thasedpvolved in the

B, 4o YRR B4 B el SRR e RE Pim' BSldues 21 10 26

vieNgr @bl 9EI89, EMBO HF8y4a§9-an@b HR¢k 168 al. a1 892 Froc tNeatl. Acad. Sci.
In nore than 70% of the invasive cervical carcinoma

A& 824449440, HPV- 33 and HPV- 45 toget her accounted

for 10% of the cases (Cohen et al., 2005, Science 308,

618- 6€uirenthy, torvgugﬂo dwmancpapiliomains (GIP3) ogpnanmes e been cloned

R heabehn i, s dnL TR RED. 13, P 2p5, G RPERY eenonvpes

Hifect e %Hnﬁhl@ué&at\h&l stiue 1§ oo tohidheput osienadt ir@k @br malignant tumors
Research on_cancer. The conventi onal

ﬁﬂ‘gency ossaifaktraeniiore specafirallyathe Meimoshereaplgnt genotypey, HPV-16 and
H@Q’Ciip étc{e?éc?egl' &SHI& %h e?(‘j%d&‘:’{hgnl?g ﬁf %célj@f‘cal %ﬁllt(:lriloq’ha whereas
eltkanp et al.,

pt 1 de-based vaccl nes
]HSP%31 EMPV 3]3 and HiPVR4S$ tog2ther 224RmBUfdy ,10%% ofishd cdses (Cohen et al,,

icles P) _vacci nes, DNA vaccines (Osen et al,
E@Qﬁ C\?ﬁ%?%ﬂ%r& 76-4286; Smahel et al., 2001,
Vi r ol o% 281, 231 238) and viral vector vaccijnes
462, 18ithougheweryieal sqréeninguograms ceXtiferncarly hgibga 1@@%% women

Gt AR50 G031 Dol PR S o0

adoerdiig tapthe odats efsorh othelPlviterastivnak Agepcy fthy IM&mch and cancer. The

t herapeuti c. prophyl acti c apprgach see
mwgmnai.apawoa&ﬁserefqaah sihgen” g A GIBReRY O B gpesing strategies

| %&m{eﬁgﬁ g’fn@% tefi}tetrhgqlﬁztl lﬁ]Seiféa?s g PeptillfogdedhvacBiBes (Feltkamp et al.,
1993, Eur. J. Immunol. 23, 2242 -2249), virus-like particles (VLP) vaccines, DNA
vaccines (Osen et al, 2001, Vaccine 19, 4276-4286; Smahel et al., 2001, Virology 281,
231-238) and viral vector vaccines (EP 462,187, Daemen et al., 2000, Gene Ther. 7:
1859-1866; He et al., 2000, Virology 270, 146-161; Borysiewicz et al., 1996, Lancet 347,

1523-1527).

Conceptually, there are two approaches to HPV vaccines, prophylactic and
therapeutic. The prophylactic approach seeks to prevent viral infection, i.e. to block virus
before it penetrates in the host cells mainly through the induction of neutralizing
antibodies. Usually, the prophylactic vaccines target capsid proteins expressed at the
virus surface. Most of them rely on recombinantly-produced VLPs of L1 proteins or

VLPs mixture of the most prevalent HPV types. Successful phase III clinical trials have
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anti bodi es. Usually, the prophylactic vaccines target
capsid proteins expressed at the virus surface. Mbpst

w@boorhzxsvs el y on reconbi nantl y-produced VLPs OPCT/EP2007/003368

proteins or VLPs m xture of tge nost preval ent HPV

types. Successful phase Il cFinical trials havebeen

hsefeneratdnylyrmpomcbﬁy etk rankd GtwtoS]mhKﬂmt(EﬁElK)nmth @8RYo efficacy at

with 100% effi £a prevent i ty eci

BTSRRI S o BEbhons, birset fawcgla%?%@w oncogenic HPV-31

ARCAPLNLS gf'é'EMP'ﬁés AR bEERAV 4R ri8EN TS YRR NRBNiARAAtion of a mixture of
oW

descri bed adm ni strati on of a m xt ure of
HPV- 166 and ARS8 1‘8LRAL Y Q Qm)ﬂow&?&GstpveerWeVé&’ -baspé preventive
VLP- based preventi,ve. v(gcm nes are

YHiElEES SRcBp RO RIPEaTaat Of GHEOI R, Copdifons that develop
RveiPHP Ol ihRwtigel HPV i nfection. The therapeutic
approach seeks to treat established HPV infections and

| nducgyd a&@%ﬁtlg ragpr fff’xfeévéste%eat eCtaPliGieaNeEY CiHFecé&% and induce

cancer ous pat conditions mainly through the
tegokssivn oof dPVé-asslciatédarpréaantareus emgonawerous uaatthogtclale conditions

B0k THBpH AL P P TR ATER R GORATHF oL p e therapentic

Mb%‘e Velie8 dbtE @Rt uHiRHiof EllirotedSPo T8 anil/GFUBT tdhcgfn@t/élﬁi@ Gvhich are

e E6 and E7 HPV antigens is considered
«yem@tsgcbby thedddPViioduged tumer egllsy Eadan nemap@nprqyldedcbﬁ Wed6 and E7

Linical or i_ni 0 0
Ryl v SpeBiched Bl o SRRl RAE e, BT (ARl Yhecines in
i€ Gr bPééhﬂl&al H’@&Mi&tﬁﬁent &cus dedhlyt diﬁth@ﬂﬁ@ﬁt Ip@eva&ihc bf€genic HPV-
should permt to ovi de protection not only against
Wéﬂdﬁﬁ)ﬂlefﬁeéﬁfﬂﬁp%ﬁpﬂpw -genot ypes but al so against the
ot her m nor HPV genotypes involved in the remaining

30% oHowevarj gal1dctaérth@aseutrchvascmarshbeldamqrmwdpmrd@umtectlon not

eﬁﬂ? st PR B oyl Y daBG B B Be BB E bt minor PV

bdoSypet avaoNd S thd kehyinitigt 30% dfecereicyl edrceme tThkecam be achieved
consi deration of the cost of clinical and ci)recl i ni cal
1

thequghotbeedevelopmgni pEalterativegvacsins: sandidatesrdiracted tpegachoncogenic

ﬁ?ﬁl % mgg [’ tﬁfs sﬂ%ggg ﬁ%eﬁﬁgﬁgta‘é% t\%r)f gi;ﬁggﬂti\{éﬁ& é:onsideration

bDtheecast Se rclLﬁi:tSl @rhd) bﬁdchhﬁ:a]l téveldpnemits feguiradiiby segalatory authorities

due to the chronic and, perS|st nt nature t he
yersusche 8ﬁntef1ﬁ1§mbiegﬁ9 xgﬂﬂéoté@éa%i? AP HherRiRog HS’B’ g5ronHmes:

norbidity of HPV-induced cancers. Therefore, there is
a nee@n@ sayesraeeipthat HRYC Wil contine] tadeaa et eglobal ‘health threat for

GETEHE A S EE 1 PR B BB O rvatenc
&l ﬂﬁesig@iﬁbamr ‘vodiding of HPV-induced cancers. Therefore, there is a need to
develop a vaccine offering a broader coverage that is capable of protecting and/or
treating against multiple HPV genotypes including in addition to the most prevalent

HPV-16 genotype other minor and potentially oncogenic HPV genotypes.

Thus, the present invention represents a significant advance for improving
prevention and treatment of papillomavirus infections or papillomavirus-associated pre-
malignant and malignant lesions in industrialized countries as well as in developing

countries.
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HPV- 16 genotype other m nor and potentially oncogenic
HPV genotypes. Thus, the present invention represents

wWQ2@7geishs cant advance for inproving preventi oPCEEB2007/003368

treatnment of papillomavirus infections or

papi | | omavi rus- associ at ed prenal i gnant and mal i gnant

| esi oibisitechnial ptablenh iy sulvebby thei pevia®nvefithe embodiments as defined
det\(lel ing countries. This technical problemis solved

By Fﬁ@BB?ovision of the embodi ments as defined in the

claims. OQther. and further aspects, features and

adv anpggé gn@,fuql}g:é ameg@efﬁamquyﬁn%qq ofthe B BRI dpvention will be
I%éﬁe%?éex{rt Ir'igoa'ﬂ gﬂlnéo g(mo%rnl? g%%é'friptﬁhh Ut e téggntw ﬁ_%g%}eédy embodiments of the

e I nvention.
mventibrmdhes: enitsodiments afeogivéhfor phe popeseaff dikckshires ur e.
Accordingly, in a first aspect, the present invention
provi des the use of a conposition conprising one or
nore early polypeptide(s) of HPV-16 or a nucleic acid
encodiseprainglysr inndr Brst saspscty dhey pegsentdipventiont prpxjdass the use of a
: r i . P t i r . .
b TR i O TR SRR O PUHPOL 0 P acid
emdoditg bye adr heesteadlye pplgpeptide@ Vol BHEP W Befort thenmanufacture of a
HPV- 16. re particularly, the_present invention .
mericpment 101 Prryenidng ef reatingrapdafection 0&6%&99%@? Eoflitien caused by
HHEEséSﬂé b%piﬁ&hxmdtﬂgr(tﬁﬁﬁi)ﬁé{' 16 or a nucleic acid

encodi ng- one or nore ear pol ypepti de(s) of HPV-16

for t ormﬁcgﬁ%g{, ﬁtg? ];prgse %&e%gflg .tre{a?és i ?%t 16159 é)?na composition

i nfection ‘or glrcal “con i’ on cause

teaptising end ofafor agily polypsptidets) of THRV1bam aHRMelS acilvcoding one
present jinventiqgn also relates to a nethod of treatin

anmprs ek nobynsptide (shefdP ¥ofioctar thegnanutactire of gduefigament For treating
Ll ' h :

aff oo of WA AIGALAL QRBIch SO 6] of 1 RS hutldn faBfllomavirus

othepthan HP3A 16 chipr presan) irvestion als@redatestol amethod of treating an infection

ol tide(s) of HPV- or..a nuclei c acid,.encadin
Bre bERShetce’ Glrditipramssint 1Sl R B RO Hisdther than HPYV-
D& Bk Mdths L BSpHLing REmENbtkFify &P RIHoSASIgBRismt & BothBbdiBon comprising
"a" and "an" are used in the sense that they nmean "at
bexet morestarly patypeptda(s)eoffHl 8116, or'agrieleds aqid ercodorg ong or more early

BBt oEBRVGTE G ot at oo of herwi se. For examl .

e b e i RPIES SRR, 8L G4 5 ag e are s
gﬁ%@ t(s)c;,ri%g ?féaatl iﬂ'g% mORE R leaIP6R”, PR ISt AfRYTOERe YW ih6fR 0P “a plurality”
of the referenced compounds or steps, unless the context dictates otherwise. For example,
the term “a cell” includes a plurality of cells including a mixture thereof. More
specifically, “at least one” and “one or more” means a number which is one or greater

than one, with a special preference for one, two or three.

The term "and/or" wherever used herein includes the meaning of "and", "or" and

"all or any other combination of the elements connected by said term".

The term “about” or “approximately” as used herein means within 20%,

preferably within 10%, and more preferably within 5% of a given value or range.



10

15

20

25

30

than one, with a special preference for one, two or
three. The term "and/or" wherever used herein includes

wWQ p@7nens ng of "and", "or" and "all or any otPEI/EP2007/003368

conbi nation of the el enments cannected by said ternt.
The term "about" or "appr oxi el y" as used herein
meansThn‘: tténmm “20hgo ;ap'dfs’éraadl‘gresiﬂmdsi’ rard Gymomymas. nhlrese terms refer to

Pl Srhattys s S pifcer'ds, BollinbrPRE: Lripugel isomers,

hRdiTRedrlig6 adifs B Athilo aciNatdlopsal and/or synthetic
am no acids, including D or L optical isomers,

m)dl f 2} an Gd a
" pol yggg%% p Olglg%ﬁﬁiled’e%egmdp 0‘%rao fei)lt‘%iH g{égfs Sggg& hefr?lg?ghangeably
tmteefasrctbqngﬁahlswﬂammnefaerd tesidoed yimbohscanfiprései nine acimbre amino acids

esj ques whi.ch .co ne .
s A O o8 e S, BB S grtc and may
BéapsEehifall§ Y&Ichﬁm%nﬁlcﬂﬁyarﬁﬁﬁpédl@ ‘ﬁnﬁl@%é" had iy may be interrupted by

occurring and/or amno acid anal ogs and it may
hon-amingacids. b’ys mgeancal mdicativnsf thksamingeaved pplymer i 1s long (e.g. more

R SO BHIRS gt e hes A 1 PrdE Rt o e pRliPettitshy a protein.

refer to, as ol eptlde or rotein th .
cont e&\?g&i‘? the; QOIHF%S%%B‘ i PRt %‘f?mlg etFW%SW’i‘HP ?‘%@81% nucleic

86l dnoleclbe | QofyritEled: L ﬁﬁ“‘ﬁuoleotiﬂ@ls%ﬁﬁiﬁlc@’@tai'éjﬁsedaﬁl@erchangeably
"nucl eoti dé sedquence” are used i nterchangeably and

ad idefinc apilymrer oﬁfanariyngth raft ¢ithef pel}tdhexynbonucleotldes (DNA) (e.g.,

ERIVA ZRIecIVAL B S Softply Vit Mol IR frobes, primers

%@%S' ik tufee ltBerébd @ﬁﬁo\ olj iRl Elebtids € ENAQ molecules (e.g., mRNA,

pol yri bonucl eotides (RNA) nol ecules (e.g., NRNA,

amﬁsiegspnlgEAgzm)ml@pd v lyaidpo-polydeoxyribinuc eotides. They encompass single or
AL EAgiaRg Yoloaxyy LELIMEL SRELISS oS BACATRERRI, Morcover, a

e- St ra near

pélyﬁﬁd‘léd’tﬁfel Rap binprict eohimasalljMocaeres ,nualeotldes such as methylated
pol ynucl eot i de rmrgv conprise non-naturally occurr

RuRciiser aed nugleqtide analags Iﬁ%ﬂed{’%é 5%&1 éovs&@y 15987 or EbA 302 175 as
mltﬁgstz bg %aﬁgﬁs esmg§ %)oﬂ élel)tlgééoﬁlbonents If

exa atlo
presarty mpdlﬁdathgnsno themucleotitle dmydxanmaﬂeﬁ befoteformﬂes polymerization.
nodi fications to the nucleotide may be inparted before

or af Aer updl yheesing ahe OfermAS'coipsiigt ewhen tiedt € Milefine products,

"conprising” when used to define praoducts,
eompesiiansoml methadss Hoimsended tp st et the eediicts, gompReitions and
R{e ST Ficl gwﬁ%s'r{ef %%ecf‘n%ng%ugggsoﬂ rg pgdqﬂuﬁ hf?ot excluding others.
erence conpoun ds or s exc
CﬁldSIBISmg @saﬁﬁlaﬂyl off simdlenteanl dxgludings behek qumunds or steps of any

excl udi ny her c ounds or eps of . .
essentlaT significance. ,?H‘p compos?t&onp conmstmé/ essentially of the recited

¢

compounds would not exclude trace contaminants and pharmaceutically acceptable
carriers. "Consisting of” shall mean excluding more than trace elements of other
compounds or steps. For example, a polypeptide “consists of” an amino acid sequence
when the polypeptide does not contain any amino acids but the recited amino acid
sequence. A polypeptide “consists essentially of” an amino acid sequence when such an
amino acid sequence is present together with only a few additional amino acid residues,
typically from about 1 to about 50 or so additional residues. A polypeptide “comprises”

an amino acid sequence when the amino acid sequence is at least part of the final amino
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essential significance. Thus, a conposition consisting
essentially of the recited conpounds woul d not excl ude

W@ e9¢a218dmt am nant s and pharmaceuti cal | y accepP@HER2007/003368

carriers. "Consisting of shall_ nean excluding nore
than trace el enents of other éon‘pounds or steps. For
avidrspfieenca gf othy ebypeptidé.cBurhi 8 tpolypeptde aan hevei@ f&w up to several

eguence,.when the po tld oe ot ,contain
RS Sl i B0 R Rt St iR e SRS F¥ues may play o
R ﬁpﬁ&tybéfﬁldectﬁﬁfﬁél&hé fasipiend b@llybé’ptﬁfe ﬁ%ﬂd@%ﬂoﬁ%r%@icaﬂon prolong
sequence when such an am no aci d sequence IS pr esent

hadftifs; emong othep Hhipgsa The wamel dan beoanplied donrmoictestide sequences.
residues, typically fromabout 1 to about 50 or so
addi t Asnatd hesinguestern ‘fsdlatpdptefete t6 agnpteins pslypaptide, peptide or a

am no agci uepce when t am no acjd se uenc | s at "
preleie aﬁ‘&rtgatd? ‘t“h@ dfe ‘i’rrfﬁmoé{ﬁ‘rﬁ&}%’c‘ﬁj" &L e term “purified
RALXRER ORI, ?Hf@dgl i B@c&t bog nﬁél@w%‘f@tlﬁt flseé’&p'dﬂltéd)from at least

sever al hundr a am no aci ds residues. Such
antothererahpoaent(s) vath whichst id megirathyaspbasted rol e in

pol ypeptide trafficking, facilitate pol ypeptide

pr oduthé CtBrnor“lmstr icell’t ashoold; bprmidefsg)ddalbfoakll)f e;vlt}mmor@y limitation

other .thin The sanme can. be a i ed for
SN EEIRER laay erganigaion 1R tisfyfs OF%PW JIS%IGTthCQQ eﬁﬂ@# &flls may be of

EQmﬁluQ rt%eeéf‘cellgg)lrﬁpﬁ% de dlfﬁ%ﬁt n?ﬁescﬁ'f &8 Hﬁcll Sh&nisdss cultured cell

t hat purifie ts natural
bnesi rpmnm’mt cellfhand emahlfemwefcm]d Thef trm thosh geatishi, refers to a

| tid I d that . .
PR iR e el B dH it sheb A 25 sapeffaly domestic
Wiihfaly, sport SnifdlsUar pimaes aeligthunth®. term "host cel |”
shoul d be understood broadly without any linmitation

C onc effp\g @ﬁﬁt ':'Hsil%ﬁr %ﬂgﬁﬁvﬁgd Q"Beir Qla%élﬁéé‘cﬁ)n 8 'bgééﬂ 'on the degree

i solate S may a uni que type
of ret@tdresoof ﬁlegr@npm@ﬁ Mlofef éanriOO ﬂ%‘égenétyp@ haveadwdn identified at

BRSaRe eid ol Bonanyriicied RSBy ofplufmnologieat grder of their

{sBlafiod B} E6HvAhSon, ﬁ%ﬁédlé&ks’%ddéuﬁté@ﬁfi’ﬁd’t t@fesif'ey share less than 90%
manmal i an speci es and especi al 'y donestic aninals,

s.qgoww iartherabant 2900 npplueﬁml@slonm pouionrad theingerpme Hmtalmng the open

EARR R B PETX i pearticu’s, Ff BRI ERh Rl e alignment
dbthe abmadblelﬁhﬁbléé?\dege@ﬁ&n\t@evmhau@stbeah isgens. lc&erﬁwlail 73, 2653; De
glhlesent tinme and they have been nunbered follow ng t he

Hefisst alyi 2098, XF@I’@EY@}Q“{WG{??) i sol ati on. By conventi on,

two isolates constitute distinct types if they share
| ess Aharsed(Brdinaheiteym  ‘igatly epoditpsptidd0 oxferns Lol awtartdrgsognized non

SRl B o BB SRR RSSE BT, 99584, e e v
peIRpdptides @athfar Patiahprefdréntie TBNEG and E7. In the context of the invention, the
one or more early polypeptide(s) included in the composition or encoded by the nucleic
acid included in the composition used according to the invention originate(s) from HPV-
16. The term “originate” means be isolated, cloned, derived or related. Thus, in
accordance with the present invention, the one or more early HPV-16 polypeptide(s) may
originate from a native early HPV-16 polypeptide or a derivative thereof. A "native early
HPV-16 polypeptide” refers to a protein, polypeptide or peptide that can be found or

isolated from a source in nature, as distinct from being artificially modified or altered by
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of the avail abl e nucl eoti de sequence (Van Ranst et
al., 1992, J . Gen. Virol. 73, 2653; De Villiers et

W@Rw7/1218081, Virol ogy 324, 17-27). As used her ePCI/EPZ07/003368

term"early polypeptide" refer7s to an art-recogni zed
non structural protein, select’ed anong the group
mansinghe Agbovétos!. ,Sueh, sobres i natde am]u@?bpdﬂg;@psmww (e.g. blood,

bl el BT Ao L B8 B0 Sbafcevoloica samples
ROy PeNLi Aledfedted HatitetS cultuleh ¢eflo,mONEN Ia@rfe@dmﬁﬁmqﬁatenals (e.g.
by the nucleic acid |ncluded in the conposj tion used

HEYot@lvitys ongereme, gorornicon cHRYAyilibzaries splasmidmeppigining fragments of
HES-18 Bhortt. R Rant GRD°TR ¥:16 B Rhftiae iR B fiko). Thus the term

P néarllynHPM-l67ﬁ)ol}fﬂ%ﬁtl@é?’evv@mdﬂﬁfcﬁad%aﬁdtﬁraﬂ?%c&ﬁnng early HPV-16
poI ypeptid may originate froma native earl

pplypemgidg s)lay mt%we@oaeﬁufvmm% iy peeferably of atria@st \Weamino acid
?e% dugs dV CP]nQ r?s%L XP]?:% eo%? ﬁrg{n%%géa%ée quﬁ)ggr’?ﬁeeﬁ&leqndte agd amino acid

ypep Bt DEp Oof 1S0

Edfqﬁlﬁmc&s %GEIRSBIG Baraperies/ palypeptides hatve beenrdebaibed in the literature and
artifjcially npdified or altered b¥nan|nthe .
pratfm\%la? i Ssiabizachiata Danksn Fr-avamels HGenhank B fceession number

RRITBA 556 G K03} O ep RUiAIYBHORRLE, piA Bly APY-16 polypeptides are

&le stctions |o sie
ogtt bhindtgd aalthesam)demldry csaq&diﬁb’esl Hndewﬂetthb eghipatacahssjuences can vary

o st v B bl 330 70 DT A TR e inluded
Wltﬁﬁﬁlﬂéssc%?@to?'tﬂé Meﬁﬁ@ﬂ@ﬂfaﬁle@raﬁﬁéﬁt@@oﬂﬁ&oﬁ?me present invention
reconbi nant early HPV-16 pol ypeptide and the lik

imusletth@pmdm 1lh:atratvé irethe|example-seétiquo espeeislly dle R pEptide of SEQ

Hﬂg\w’f g’gﬁgt %f%gcyégbﬁ%agﬁérﬁ/ t {E\I%? a%@slpiﬁ %gtp()lypepude

t&ASshoRding1t6 SIS (SEQED @S SFQﬂd GRETPebb &S oﬁtHll"eﬂﬂ E®@Ngvlypeptide
I nunogent ¢ %BP E@ The nucl eoti de and ani no acid

seeRspprdBg & EANG; 193 nusehypeptidsspaptheaissd frdependently or in
he literat d | abl

gpe%‘ﬁn%ﬁ éoé@?fda e For e o B i onder "

acces 015 i | y.

access] O ATher NGO1RR ABVKPTAS LERARSIMIEL one or more

hiomﬂcadoﬁ(@) KRS Gesp¥@Mel Bleyn&RIUHRVERS ehilgl quqi{}ie?ﬁd@f@déﬁ as those
aci d sequences can vary between different HP

ﬁ%fb?edtl@ioﬁnwoﬂlﬁcgtlﬁdﬁ)ﬂ@ bes gensaated by avaytofcmytatipa endfer addition of
g}E Hltl SH e lgt‘r:ons %&R?laﬁ{)?ftg}r%dhp ;bthb%}xo%latlon and the like)

ts or uase re seﬁ

bbbl ﬁh&t]{éﬁﬂﬂudaﬁnllhdlu@dsrdﬂﬁdnj mb&hﬁnen afpldition of one or more
section, especially the ROF peptide of SEQ ID. NO
mgloegi@dpésil%eés)oforsm ! @rmna@n t(’ffeﬂkS‘é‘btPQfélbb‘quslPMSH several

tﬁﬁgﬁgggt&?sgté&ég? ﬂgyp%g@cggﬁ% %a%ggctﬁg:gnf obfRebRiNCretduedNshd/or non

consecutive residues. Modiﬁcation(s) can be made in a number of ways known to those
skilled in the art, such as site-directed mutagenesis (e.g. using the Sculptor™ in vitro
mutagenesis system of Amersham, Les Ullis, France), PCR mutagenesis and DNA
shuffling.

Advantageously, a modified early HPV-16 polypeptide retains a high degree of
amino acid sequence identity with the corresponding native early HPV-16 polypeptide

over the full length amino acid sequence or a shorter fragment thereof (e.g. of at least 9,



10

15

20

25

30

corresponding to T9L (SEQ I D NO 10). Such pepti des
can be used i ndependently or in conbination (e.g. in

WO a®i7oig9s A derivative of an early HPV-16 pol yPEpEPWE7/003368

i ncl udes one or nore nodificatjon(s) with respect to

the native HPV-16 early pol ypeéptide, such as those

263, bel 10 avbwi ddidain ength), which be grpatee thare @5 %y adweantageously

of nutatiqn and/ or addition, of m cal ieties (€. gyno

SR i 307, et Gipatetnibaa, S0 PEEEBRo ByFIE | G D0%, more

pRE&ANG drekd) 1Rn bsRe|tiNInPR rifemblyVatddtdr Ofah EAAES. 100% of

del etion, substitution or addition of "one or nore )

saqupmrceaidentity b sTheupgresnt adendiy betwvrsnriavoi palypsfptidesessea function of the
0ossSi bid.i.ties. en several nodifications are

RERBarh G nafips SHRAER Ry 4% el 1Ae M apcpppy tre number of

g&bi/ Which Gite& A8 HRCintrodcddefor Bptitnal MbighinkR24nd HeSleng@Nof each gap.
e made in a nunber of ways known to those skilled in

Vedous computen psegrams candi mathematiealt algerithmissare cavgilablgingthe art to

I A t IS
g e prPheb e Bole kel SABRE R o5 fop grample the
WRH HUSKHR séftwaret adete Blast peogiadi (Bigedleetul ¥t HEMIDE, Nucleic Acids

ggl ype%tegi de retains . a hlg’g degree of apino_acid .

Y dene o e Ptelpl ehaly, 05 iHiES boAtdi AP In2tq%) vailabigat NCBL.
HPV- 16 pol ypeptide over the full |ength am no acid i
sequeBesirably, athe hmodidieds earljrd iRV 11e pelypentislegin aise zaccording to the
| 9 40. 50, .1 i n i i .
oo e St SRiealt 09 TR R Bl eV ElPhMpepride such as

He%bilite 8 stabhlyteqy RHtAEdibfed imBhife réypehey abl y greater
than 90% nore preferably greater than 95% still nore

. pr ef erpbhey embBdinRint, A8 RoMb¥RitiBn ds ud&P toroteatifg UPPVY Enfection and/or

identity). The percent identity between two i
pahelpgisel eenslitiensa espenipllydn the anhgemiahitraet, e iskianer digl oral cavity,

0sitio are the s ences ' i nto_account
PSS BRSSPSR, dONB R R 68941 o A e enome o
thietat eabt cileih@RH8 PapRlochaviras blengidls tan 99%4) agvdhtagéansl9 lsss than 87%
conput er. prograns_and nmat hematical algorithns are .
mdggqsgebl@ lﬁsfs%tl S of pyclgetide, seppence adengity wih the portion of the HPV-

. i . . as.f
T i et T
(han §5%Ahnids ddsirablgt maide. tharl 66%, ofMucleatide SejudsceRElentit®5Swith the portion
3389- . A tschul et al., 05, FEBS J. 272, e
g 3@’855‘6 &P MEDFRFOGInENES £ 08k E7abp : éntfREs Bl messgnt identity
BéWkdn BV portfonP YrYRE RIP Wegdndmis &s 3L ARICHLA Bt e tdinber of identical
I nvention retains I nmunogénic activity of the native
pasitionsHieredebyp tleyiyepsdquenesctaking inke acdvuhi the munber of gaps which
géeldmfjol %te ein\axogl?cleld_ E)?dtl)pegrr?aq él?lﬁ”&e%t ra%%p&gsﬁahgth of each gap. Various
computer programs and mathematical algorithms are available in the art to determine
percentage identities between nucleotide sequences. Representative examples of such
HPV genotypes include without limitation HPV-2, HPV-6, HPV-11, HPV-13, HPV-18,
HPV-30, HPV-31, HPV-32, HPV-33, HPV-35, HPV-39, HPV-40, HPV-42, HPV-44,

HPV-45, HPV-51, HPV-52, HPV-56, HPV-58, HPV-59, HPV-61, HPV-64 and HPV-68.

Preferably, the at least one human papillomavirus other than HPV-16 is selected
among the group consisting of HPV-31, HPV-33, HPV-35, HPV-39, HPV-51, HPV-52,
HPV-56, HPV-58, HPV-59 and HPV-68V1, and especially is anyone of HPV-31, HPV-
33, HPV-35, HPV-52, and HPV-58 or any possible combination. Representative



In one enbodi nent, the conposition is used for

treating HPV infection and/ or pathol ogi cal conditions,
wezpeat@bsy in the anogenital tract, the skin BPCT/EP2907/003368

oral cavity, caused by at Iea:;? one HPV genot ype ot her

than HPV-16. In one aspect e genone of the at | east

evampiesefnsych ol bimaions urscledeaHEVI-2k and htiteastosne of HPV-33, HPV-35,

AEY75E AR 4 PR A W BT of§ R RV, TRV RO fpv-s2, and

AbVLES HIRY:3516d0R NsEoRNGORPY S 1L P V=B 3 0HPRIS2, and HPV-58; HPV-52
pol ypéepti des but nore than 50%  advant ageousl nor e

arttbat 1&B5v0mmof HBY -3 IRV 38y HPVhah aadHRY-58ubPY0$8 aed at least one of

0 |on fthe HPV-.16
BRSSPV RS el P Bl RS ppuences o
iESNTHRY felongRs Kdve P&t idestsibed ﬁlhﬁldiﬁavergmmrma i available in
function of the nunber of identical positions shared

snecialieed daga bankgetfcillystratediinnkpblet o account the nunber
of gaps which need to be introduced for optinal

hhblg hrfdertbank dcaebsion pugbérsof each gap. Vari ous conput er
prograns _and nat hematical algorithnms are available in

10

15

t he
nuc

HPV180 dete¢

XWi5085 per cent age i d

entiti es between

HP

| eoti de seq
HBNAtlypes |

ences. Represent at|
he4idde without i mi

ve exanpl es of such
[ ati on HPV-2, HPV-6,

HP\
HP\:
HPV

L] ] HP\/- 1
HBV 3¥PV- 35

3 HP\L 1Q HP\L Qﬂ

ME7329, HPV- 40, HP

LID\/ [ D LID\ /

PV-31, HPV-32,
V- 42, HPV- 44,

HPV

BV v 04] M)

e Vv= JU,
QW%S Pr ef er a

HPV- 58, HPV-59,
pbly, the at | east

one
sel

eﬂfg?a%ﬁg'

Wﬁgﬁ other tha
e group consistin

HPV- 16 is
g of HPV-31, HPV-33,

HPVFHJ
and

4FPV-39
HDV- 68V1,

Xy7$1, HPV-52, HP
hnd especially is an

V- 56, HPV-58, HPV-59
yone of HPV-31, HPV-

33,

HPV-335, HP

conbination. R

UNE2 008688 HPV- 58 or
2present ati veexanpl e

any possi bl e
5 of such

co

nbHRNtS20ns i |

33 HP\L Q'—'\

WNAQDE1H/- 31 and at

HP\L L'\’) andHP\/-58

| east one of

HPV
| eals

SHPYR6 of Hp

91714183 HPV- 35 HPV— 5

HPV- 33 and at
. and HPV-58;

HPV
HP\-H
HPVE
HPV

'gvnuall

BRI T east one of

HPV- 33, HPV-52,
HPV- 31, HPV- 33,

and

PV- 52
%EV

PV- 35

7 . Y- 58 and at
%—Oﬂw 2. The nuc

east one of HPV-31,
eoti de and am no

aci

a—HPY
OHpQgenCes

Ke716¢se HPV genoty

pbes have been

described in the literature and arp available in

speci ali zed data banks, as illustrated in Table I

Table | : Genbank accessi on numbers | n anot her

enbodineRbthet "@nsdimest, tthe Ncoifpshitsic aised n@cb@idd@o the invention

i nvention
comprises or encodes an HPV-16 E6 polypeptide, an HPV-16 E7 polypeptide or both an

HPV-16 E6 polypeptide and an HPV-16 E7 polypeptide. Given the observations recalled

above on the transforming power of the HPV-16 E6 and E7 polypeptides, modified HPV-
16 E6 and/or E7 polypeptides are preferably used which are non-oncogenic variants
mutated in the region involved in the interaction with the cellular tumor suppressor gene
products p53 and Rb respectively. The present invention encompasses the use of any
HPV-16 E6 polypeptide which binding to p53 is altered or at least significantly reduced
and/or the use of any HPV-16 E7 polypeptide which binding to Rb is altered or at least
significantly reduced (Munger et al., 1989, EMBO J. 8, 4099-4105; Crook et al., 1991,
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conpri ses or encodes an HPV-16 E6 pol ypeptide, an
HPV- 16 E7 pol ypeptide or both an HPV-16 E6 pol ypepti de

wa@ea7amshiPV- 16 E7 pol ypepti de. G ven the obserReI/EP987/003368

recal | ed above on the transfoi ing power of the HPV-16
E6 and E7 pol ypeptides, nodified HPV- 16 E6 and/or E7
Pell G756 Heck epalefl@p2 R rpc.usaltl AdadcBeialBA 89, 4442-4446; Phelps et

A TR 0 Bl BPor T8 2421 6k e dncapenit g VS Bt which is

ERABIPIoP TC hrpBS3 oAl Fesdn® TRRALbY ¢ ueleéa%fm&s(ﬁnﬁmre amino acid
I nventi on enconpasses the use of any HPV-1

pesidyprelocitde fuahi approxinuitely postipn 318 o qiptr@nmtecby pesition 122 (starting

east. si.gnifi antl reduce nd/ ok t
W0 ins” S BeGRGEY dBSA it BRnafthy PO IS; 6 Pillpsggide or from
?3“ rédimlafiypt o§it1@ﬁ| fllC Wtag%rdkﬂﬁﬂt@@d oo an sedtarding  from the second
589 E OJ . 8, 4099 05; Croo et al., 1991, Cell

Bethigrire %siuemm aspegial prafgrnce forghe crmplete delgiion ef residues 118

t7 @RI M brofkhd Bin Sheflonic dafity of e bYRl 6 E8Holypeptide

Sothprivel @r fa(llérdafieelp WoRpsiste e3fentinly Pf.esetlterhaiii@yt t@iistssof an amino
del eted of one or nore am no, acid resjidues |ocated

141 sraspro X 181 fomeJegusorr identiqab te the aRineatad equence shown in

g I%liue o# Z%r{,&ﬁ;%{c%,%élﬂm& EZ V|fc>aic‘)lﬁrﬁpept | ?e or f))lgrf(c))rmthe purpose of

mpppmxamlraheémlopom teleted 1dfl ohe® oapyapoex amirice lagidpresidueoiocated from
115 st ar f.romthe second et hj on| resi due
%Ppéﬁ’éle}a‘aﬁl 8%?1%‘11 2:11&% apRyoxipately pesitiop 0(411e‘FPr8FF‘25‘PgV\1‘e Efs‘ amino

a&d 'o@ht'ﬁesng-t;\% aeviee E(7CiP tldé/bx%th Ry gegfa[ Flaference for the complete
non- oncogeni ¢ vari ant of HPV-16 E6 po ypeptid

ddetiom sbsiduenPi ¢o _riét(Dlé(CyYEbri‘dpstt pefesred monsdnlcygexﬁq vapiant of the
ARVELET oot omiie ton AP ES Ao ZEH SRl o o itemativly

SR (bﬂ'hnsﬁfﬁnb[ﬁcw)seq}xen& WRIRhQ§ ﬁeﬂl@mg@uﬁs’wx&ﬁu&z to the amino acid

variant which is suitable for the purpose of the

ppapennetshowe émBEQHD NOy@l et ed of one or nore anino acid

resi dues | ocated from approxi mately position 2 1 to

appr o mateééryedp@sbctti the dig qrmomdﬁ%délﬁakhgadmptidc(s) in use in the

am no acid t e HPV- .16 E7 tid

BVl P anB@ e fo e Jathppes, BEEIER giydf MHC class 1
ﬁ@%n@dﬁﬁﬁi énd/of B &ﬁnm@keY&YEHpvl\/ﬁﬁlhuﬁhefﬁw% E6 and E7 polypeptides
non- oncogeni ¢ variant of the HPV-16 E7 pol ypepti de

aenpclese rofeing| and ahpy degn poedvullys shewa nﬂlﬁhmeynhsane @resentation
FLRENBGEYELY GORISLS- Sl ARCAT AS. 36 d3EAUPEBONAREY. Thus, it

0ITD| ogous or I Ca alm no a sequence

mapbe adisdEiOtd Biddidy al.ledstiome pf tHecMP¥d mﬁCﬁolyﬁdpﬁdqlﬁ)éso as to be
or nore HPV-16 ear{]%rpol ypeptide(s) in use in the
aehered; ton thes ,cgl emembransy Neaprane anchorage t ¢an; hpr easdy mghieved by

ﬁlt:&%ﬁraltingqg/ the I—ﬁgﬂglgleﬁf@ ;Joiypeptlde a membrane-anchoring sequence and if
the native polypeptide lacks it a secretory sequence (i.e. a signal peptide). HPV- 16 E6
and/or E7 polypeptide(s) is (are) preferably modified by incorporating a membrane-
anchoring sequence and a secretory sequence. Membrane-anchoring and secretory
sequences are known in the art. Briefly, secretory sequences are present at the N-
terminus of the membrane presented or secreted polypeptides and initiate their passage
into the endoplasmic reticulum (ER). They usually comprise 15 to 35 essentially

hydrophobic amino acids which are then removed by a specific ER-located
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presentation, and/or to stinulate anti-HPV inmunity.
HPV- 16 E6 and E7 pol ypepti des are nucl ear proteins and

WO poonasisheen previ ously shown that nenbrane  PCT/EP2007/003368

presentation permts to inprogf their therapeutic
efficacy (see for exanple W09/ 03885). Thus, it may be
emtlopsptirase tto givdi thg miature gxilypeptdef MdmbratR/ariobosng | sequences are

ol t.i.d 0. as. to be anchored to,the cel| . .
oY Ry B nebRe R Frons RCRR o Bher SheBnlveisien jn the cel
HRAMERRY gek NBr | dkahipfe HP¥nded 8&d ITooR8! YPER! indentfoduction to Protein
menbr ane- anchori ng sequence and if the native
Punstpeen. 202-214cNY Garlandgecret ory sequence (i.e. a
signal peptide). HPV- 16 E6 and/or E7 pol ypeptide(s)
i s (allkg choieé exf ah¢ ynenoletafic-emthbying randrseoretdry rsgquences which can be

VRO CHE CARE T A BRIy L s g TRy & aighed from any

i I | y 7 S .
borkiRibol g {1655 SRR LR ety o i

polypertides)dish am thei nabies glysoptotsin, gfabe FY¥ vintsenvplepe glycoprotein or

b HEmBRT G Fybthlyih SEmbiy B SipRtEcint SRR S Roring andror
tdredtoryaRBY@RedIhsartEPiRCdath 6f H3-dafl HEWa BdRPARplidaSRed @ccording to

8’1@\/'6 the mature pol ypeptide, Menbrane-anchoring . )

dbenties maxhaveuam Fommiengis| differpat epgiabiee preferzadusite efnigsertion of
r a t he ' ' r e

B2l BouRORNBERBLSERA A o, RO iiaion o

tradgl fidncind qRattof thi Gie@ibiaret danehbtime squuenddZis ZHedC-tbfninus, for example

Gar | a,ndl . The choi.ce of the nepbrane-anchoring %{éd

yRRedaisty, UBEHGEh eE heyRiopHcadan. Bloreries # AnkRk PERfificesan be used to

Frghbeng e, R BTabSatg ey TR BE P e
optoponsea thel darlyedRV - logidlypeptideto the maimbpahe/mehbrine sdquence. Linker

such, as the rahie I totein, of the H V. vir . .
RO 36 Srove o dhe Y ONPURIY HBey, Sault figh delor20 amino acids are

RicRid8latinie, BR¥iNREproYinE Bd/bfserihB® Menbrane anchoring
and/ or secréetory sequences inserted in each of the

ear | yrhPMpif; @ Eg&gﬁ%%}éﬁi@esin%g th g'llggp?ésghﬂgv&ﬁiotéﬂ% Pre{?{gbly modified

i nvention may ommonN or erent origi
by éfsertioadbfsthe seaétornamd trieatbrafe-drichoseg sighals wf slegmeasies F protein,

N T TR A —

%%(ﬂ?%f?&qg@fﬂaﬁlge@%gﬁﬁﬁﬁ% 6fsant£ﬁn@aéi@rs€hﬁ8é'1§e whith is homologous

exanpl & inmedi at el y " upstream of the stop codon. _ _
b kdentieal , toathe | ankipo  geéd tseqiencaishiren (8 3EQ It Nkedt Optienally or in

secy.et or e t.he rly HPV- ol ypeptide in

GREbN 45 RISREE 67 B0 Bt 'pribe BERPED. PALope® preferably
RRUMRASY ffickidnt HEHEESRIANS BIAChRMbitheSRAHGMEL sighhl8 ks the rabies
glycoprotein, with a special preference for a polypeptide comprising or alternatively
consisting essentially of, or alternatively consisting of an amino acid sequence which is

homologous or identical to the amino acid sequence shown in SEQ ID NO: 4.

In another and more preferred aspect, the therapeutic efficacy of the composition
in use in the invention can also be improved by using one or more immunopotentiator
polypeptide(s) or one or more nucleic acid encoding such immunopotentiator
polypeptide(s). For example, it may be advantageous to link the HPV-16 early
polypeptide(s) to a polypeptide such as calreticulin (Cheng et al., 2001, J. Clin. Invest.
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peptides are known in the art. Typically they contain
from2 to 20 am no acids are include al ani ne, glycine,

w@eoriiexsand/ or serine. The HPV-16 E6 pol ypept PABEP2907/003368

use in the present invention hi preferably nodified by
insertion of the secretory and® nenbrane-anchori ng
08y 166P578j, My@hmasiumstuﬁerpukosisilnat shiotk peotsipetd @ISP70) (Chen et al.,

fere fo tide.conprising or .
B0, Kt oo S S ARRD it (Rodriugd Py, 1997, 1. Virol. 71, 8497-
84035 '0P Al BadRirid] Eoxns sadH A0theftraRBlosdtl oM Rkl o TILEIMRfonas aeruginosa
whi ¢h i s honol ogous or identical to the am no acid

ewjoEnce (Eﬁé(dﬂh)h(@mg etDilNGOO:_P, CEQQGII analﬂly 36P8437303). Alternatively,

wblnat%on pol yp use in the ki

R R0 it 1.0 e terels By BREisns Tt Sinrthetq Eytokine or
ﬂlflclélb ea&@cmﬁoqmg aﬁd;yfmdiﬂb” DG f@l’télﬁﬁesSllﬁaadies \m‘thdda elimitation
ra | es g ])é)(éopr ot el n, EeCI a pre erence f

2,clbn¥3rILsﬁn@Ldl8 HJI 2 eapchiiNg [Withca prsicial pﬁ‘éerence for IL-2.
essentlally of, or alternatively consisting of an
am no acid sequence which is honol ogous or identica
to the am no acid sequence shown in SEQ ID NO 4. In
anot hAccadigigmoy eanptiek eand drefeped t embbdinteher dpegdinposition in use
effigac f .the conposition |n .use in the invention
%Cé:ﬁr Qp%g) @1@ IPYFEPBV g:gnwsqkq plléc &R @cxgrenﬁ%&gg one or more HPV-16 early

C ga; H&tied 8ol @’%}Efrgffssd)n&[m@%d WhidPEfRodes at least:

¢ d encodi ng such i nmunopot enti at or
HHA A A
sucébssastiatigl oft orc ultematﬁ@tyar‘@natstnag of a&D@iind amcﬂsequence which is
b0y S SRR AL USSR B 1 s
ToolP N I 043)1 8497 8503) Rgi“ 2Ibacterial foxin

zerUgi noba exit ol IR FEMKIGHERIiHs YorpREtEr BE MBmyygly consisting
Canessenttly. ofy lor %%a@d}ﬁ)conﬁbﬁ@ dtdrv @hino tdeRl sequence which is

conposi tion in use present invention . c

f ur RerePlogewsTi lé@t&‘aicwisk AR SAHEE HOUE gch%NQQ 2 or SEQ
a cyb §eh.ne. Suitable cytokines include w thout

limtation interleukin (IL)-2, IL-7, IL-15, IL-18,

I L-21 F f.er

Accorg%gdf{d B%’no etel : a&dgﬁcﬁ lﬁée %If{é 1§ rt{%@ %eﬂtt% Jn%%%e optimized for

pmnrpmsg highrleVeﬂ eXPresEion @IfdhmHPlVOlG baxly pul@pépttde(s) in a partlcular host
nprises, a nuclejic acid encodi ng gne aor nore HPV-

%"dlr Px, OFEANIS Pl 518 delunary hogfesefl rfgoorgﬁa%re Tppisaldy. .codon §p3mlsatlon is
P

B Bied eradtil bt PRERET e, AP PP, AR psatie toa codon

ediequdntlyl usyd dril theomamimatian diostvellybyc oms brs tiong cadonasmcoding the same

anj no aci uence ch js . . .
amino acl whlcﬁqls more equentiy used. This can be achieved by conventional

mutagenesis or by chemical synthetic techniques (e.g. resulting in a synthetic nucleic
acid). It is not necessary to replace all native codons corresponding to infrequently used
codons since increased expression can be achieved even with partial replacement.
Moreover, some deviations from strict adherence to optimised codon usage may be made

to accommodate the introduction of restriction site(s).
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honol ogous or identical to the am no acid sequence
shown in SEQID NO 1 or SEQID NO 3 ; and o an HPV-
WA B00ET12¥803 ypept i de conpri si ng or alternativel yPCT/EP2007/003368
consi sting essentially of, ﬁlternatively consi sting
of an am no acid sequence \Nhl i s honol ogous or
| dent meérabky lt}imePHW |116 adydpcﬂmppﬂdc—ensﬂdmm nucieﬁE@ldl [n use in the
I.f needed, nucl ei c aci.d

Hmegtecen @ ipg Cgage SPﬁattlﬁéo FR/%SPE‘?SS‘H“&%;? St o5k orfrgaRispophich means

AP \thdinpeleft 984! s%ﬁﬁénc%xé}{c%§fngoﬂﬁe of6 tHoBpebiide 4Rd/BAKhY nucleic acid
pol ypeptide(s) in a particular host céll or organism

esquence husedmehdst EE epdlypeptide gaamupmfsd Tnder ghel 9Qntmb dfnone or more

0 msation is erfomsdb ope_or

il Herathyt SosRopre bt arpiety oK BR AP 5 r Faefih As used herein,
tHef kel e‘fﬁguyatmeéleh&nt h@ef@&mlangn sdtfashceC ¢hdt Aoved)Ecdditributes or
nor e codon encodi ng the same am no acid which is nore

mqlﬁéﬁmthy ersg@@slonrhf thecaueldie agidhine giyem ostorelle inclusiag repllcatlon
YRR a3, SHBFLE Bl oy} SRR Y8Rl B e et

AEId®S 98¢ ¥f it@dérmlnaegl AIMRINAY inte tiedtrnselk ¢ wiBRodprétgated by those
to_infrequently used codons since |ncreased expressijon

eifled in therrichaidthe gheicept thegagulatary ¢leprnis €ar depend on factors such as
MR HRQY & uﬁquﬁto%}{a e 1804 OE%Q% §dd &sir@giher ence to
on usage may

opti msed co e to accommdate t he
intro tion of. I tlon 18 )
HPV- i’ég grorx?oter 1g|o r§ge<:t1§l pé) ra o a%lé t}nlel:J egrga}rg\ééﬁaloh egcorrelpasses the

ufe bm@dsﬁmne ipBdnébters Whizhfddiett epréssidheoffthé nuéldic acid in many types
expression in a host cell or aorganism which neans

phhgst pﬁlés andcthesecwhich dirsel fxprresion Relydinrsgripehosteells or in response to

?ﬁéc}’ﬂ Fsypept gléo%s:}gctgﬁc{gd%aqgh?erﬁﬁxgé‘ ggl‘rf]rt‘??ng {&88 'vQ ghormone or
otherrmlgend)e@uitable rgrombmme ateswitstye desutiped dn lquams smd) rone may cite

I‘q%é% ES%FF Yg‘tglléqllréﬁfr)mg am soﬁgp(u ag(gﬁhgq{gég@ A d{us) t 4 (Simian
RihuQud), VYT (BHbHEA m}qw A DR OBRE ofibrcf Promoters

nuclelc acid 1ri a grven host cell, includ
Peqnftm@hprmteld ufolr i wsat inoa, pokmaiswqtqrt inghude swithcmt rﬂgmtatlon vaccinia

tB{ﬂango Lfosﬂg %ﬁi’aﬁg %’%8?’/?@{; %1@ afgfsnpﬁéghﬁsjf?ttﬁ%q gbe?\ﬁéen eiaﬁy and late

F@f’\hra@ tdmotkfs adividll Resyaetie ?kcﬂﬁ&grsbsﬁcﬁ RO &R sS HédctiBel inChakrabarti
he ar that the choice of the regulatory el enents can

gepbnd98n Ban@@?sq@gc%,aw%hw%bs apaidnd ethal. \d89Br J. Virological
R{‘e‘?h&d!%saﬁ’se'm ance anaé; o‘ﬁe 41"966e’,n\(1r5‘1%§gﬁ?§‘°1t5?r15'8§

Specl 1’on

encomf,ﬁgssees ela in the art will appreciate that the regulatory elements controlling the
expression of the nucleic acid may further comprise additional elements for proper
initiation, regulation and/or termination of transcription (e.g. polyA transcription
termination sequences), mRNA transport (e.g. nuclear localization signal sequences),
processing (e.g. splicing signals), stability (e.g. introns and non-coding 5' and 3'
sequences), and translation (e.g. tripartite leader sequences, ribosome binding sites,

Shine-Dalgamo sequences, etc.) into the host cell or organism.
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use of constitutive pronoters which direct expression
of the nucleic acid in many types of host cells and

wo bmga2mbd ch di rect expression only in certai NnPCIDEP2007/003368

cells or in response to speciqic events or exogenous
factors (e.g. by tenperature, “hutrient additive,
hor noAecardingt theanotlieg pnefprreSembatinenprtbemueles znié used according to

tsarent EVFYIG S spprstbirca vecloro i SRceYteg A it bifip refers to

Virflus) wel S¥Ror Pirdll @13, Yldshisd HNA) Fd6ré @A&l@&ﬁgaéxqaéﬂrbﬂﬁkomal (e.g.

and MLP (Major Late pronoter) prormters Preferred
ppiserme)e meultienpyuans ilrrtegamg(vmtats (-ectar qu& |1m§>epqmeﬁdmo the host

[imtatio Clni ters

et e, PREBH NS BiR R cy e e 3 e iy il o eche therapy
pevtotis [(Re. Whiehaicedapable dﬂQl'ellvél'ﬁlgSﬂﬁBhbélEicCacm Qi@h@itf‘orgaiﬁshn) as well
as those described in Chakrabarti et al. (1997

B emeﬁmnqwsorsior USPOIf. VDR eXpression @y sems Suitablpgron yiral vectors

Yol 9l S5 B0, B A OB v o,

2987, \Mddlremgl; 8@@)@&)&’@ ahd tﬂgWﬂQ@Hhﬁﬂ‘hEMp?l%'mﬁt kc; Himoudi et al.,
the expression of the nucleic a

cont r o] c n§1¥r
S0 HoViseh 6. 1 TS BTAEY SuHRble MEALYRELOTS G1oy e lsee from a variety of
Hﬁfetréxﬁtvﬁﬂgeso(ﬁ.%? ggng)tv'uglg,l é}fiﬂéﬂi:ust AWV ks, Herpes virus, measle virus,

transcripti transcripgtion térmnation
ﬁcgnmemrms;tnd tHeNike)r Ansped hesein, ghe tarol &aral Iwctaﬂ zm:lonmasses vector

SO 50 e PURE e Befor 5 VgL 00D epiaion-

SGHPARHES) canthlocdnb B yadisdbled & £ to%'r@ﬁictahbﬁdleﬁéﬂ% or replication-
sequences, ribosone bi'nding sites, Shine-Dal ga

geppitedc é@he fetmy. ')repquanou-lqgmpgtgnt" @l pseglr herein encompasses replication-

ErEHT g lor e AN Sial PSSt RouE pditbred to replicar

bétee Bk k&lBctivelyCiarspédifie HostiteBs oL tnthorall Belsy.er m " vect or "
as used herein refers to viral as well as non viral

(e. 9. Pbas AigtcDKY v¥a6E ™ Sise h{‘ﬁ{euﬁb&ﬁlo@(fsrﬁpm&ﬁpﬁﬂr@écmr (for a
(e.g. episone), nulticopy and integrating vectors

(aweev, seor Adenowjral veeto tgede therapyt h%OQi’oﬁd D. Curiel and J. Douglas,
Par ul.a ort n t he cont
RS TR GRLbE SR toh D Y of bl Br ST Soufts and any
sae@@bb e:aff bed 8mpltsed Norh NBe rud@h@shﬁlsa@r&ypés @ thRsigh 51. Particularly
o anism as well as expression vectors

RIATE ks STVt AT S (AR Ao HAAAIAD 2 €Ad24) and

B%?Agg?)o %S@;&h&?o% %% %f?ﬁ% ﬁﬁgﬁ%&eﬂ?‘% YRS 4g§ﬁure Collection

P/PECaRdclpd¥é,M{ Fand hihe bequythSyabjecn dﬂ’lﬁderblliﬁJpl[bhceﬂions describing
al ., 2002, J . Virol. 76 12735-12746) . Suitable viral

theist ssayenpgy ofgenization @nd fretheds of pradugings allpwing, thaartisan to apply
E{ggdggssé f&ee)&nﬁieeb"soé( '1531628 A0EROMI0IH4S; WA/ 408631 WS 00/50573; EP

virus, ‘neasl e viru
1016711; Vogels etal 2003, J. V1rol 77 8263-8271).

The adenoviral vector in use in the present invention can be replication-
competent. Numerous examples of replication-competent adenoviral vectors are readily
available to those skill in the art (Hernandez-Alcoceba et al., 2000, Human Gene Ther.
11, 2009-2024; Nemunaitis et al., 2001, Gene Ther. 8, 746-759; Alemany et al., 2000,
Nature Biotechnology 18, 723-727). For example, they can be engineered from a wild-
type adenovirus genome by deletion in the E1A CR2 domain (e.g. W000/24408) and/or
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foany virus and the like). As used herein, the term
"viral vector" enconpasses vector DNA as well as viral

w@200viizises generated thereof. Viral vectors caPChEP2007/003368

replicationconpetent, or can Fg genetically disabl ed
so as to be replication-defectrve or
by p¢placimennh bfiftel nate Hhend/er B "prembiecatvithrtissaeypementt cell status-

el PP (B | DaoR 295y A OISR L9 Bl woooueass,

VPHATESE R OV DR} I688G)e better or selectively in
specific host cells (€.g. tunoral cells). In one

aspec Nteﬁ{éﬁvé’lg ChQ ra?éf-r{bvﬁﬁvécﬁbrtiﬁ Qs WP kk\%ﬂti&? isHdplication-defective
adenovi ral vettor or a review, Ssee denovi r al
(seetfor sxdnaple ¥4 285 B pinisky 20Q2, 18898,0. VGroli 2, 2802-2032). Preferred

Dougl as, , Academ ¢ Press). It can, be derived fr

v&ﬁ?@w-ﬁem eppViEal; fRkIorS i %éggeé?rawan@?&, &%[%2@,594 and US
f 1 d.

£ PSPPSR AN 4o ochion 45 o 3028 o

frdenappiroxismelP pogidans 459 (Ad5)Q (ty fefetbice tbithe Adgudnge of4he human

R e S B B R 0
Rockiibob2k dfthl), 1908, Vave 138€080.2855 Ulteeabniff cApABROMS further be

ublications describing their sequence, organization
znproried hy dsleting gddidionalpprtien(shof thy adeaoviraligsneme dall or part of the

apply _th (see for.exampl e US G, 133,028, US 6 1 N

BB sSehe g B(s30hn 5Bt SB BrsFupt i BRarima fiston gf e gucteic acid
€in B¢ perfar@idd, thibugh\Hohlegolié . re€od@sn@ohlin. anlBcation of the adenoviral
adenoviral vector in_use in the present invention can

genomas desenibadciarparisict ahfAB9% Js Véshnidh 480%1810). For example, the
ﬁ&&éi}: GPid SHloSRTRARS P{@V-Pﬁﬁ%ﬁ)‘é{lﬁbgér{f ELPES irREfed FBpla¥ement of the

aval se SKi
EHeegiandad 1 suddebackl ertboding 200 BIPVHU6HEY gedppeptiderin rdplacement of
é}% -2024; Nenunaitis et al., 2001, Gene Ther. 8,
3ASEIONLQT XIGEYETS8t al ., 2000, Nature Biotechnol ogy
18, 723-727). For exanple, they can _be engineered from )
a wi | bt gasshesrad gueferrsd aprsiteth\vealor é jush in thet ingertjon is a poxviral

PRGN e CEPOLACAD VBl 1R AP OLROREREY b 1. M. Hos,
Carotieh |AcatiehicsBiees)i 1ti may iberobtaificl {remganyUlen®88 of @tfe, poxviridae, in

W0Q9/ 25860, US5, 698, 443, W00/ 46355, W00/ 15820 an )
B $Y1356 63T YPOR: HfRWIPRK; 4nd yacciniz Viruentivi laer Deing d}reﬁ%ﬁed- Suitable
YRRinid) Vi NYEN WitoliSlifRRtib fe' COABAGAL indh (GBEl € al., 1990,
exanpl e W04/ 28152; Lusky et al., 1998,7J. Vir 12,
Y02R-1703297-26% edd:b 1’2063 ;clohhsomt dtah; #1293 Mirolel Hd 8801 plthe Wyeth

455 33 4B gl iR GuddiP P R Froh Mayr et al. 1975,
BRI ITB8-86) [RASkIihAbh IPfhel @ndid® Rhuence of the MVA genome and
comparison with the Copenhagen genome has allowed the precise identification of seven
deletions (I to VII) which occurred in the MVA genome (Antoine et al., 1998, Virology
244, 365-396), any of which can be used to insert the HPV-16 early polypeptide-

encoding nucleic acid.

The basic technique for inserting the nucleic acid and associated regulatory
elements required for expression in a poxviral genome is described in numerous
documents accessible to the man skilled in the art (Paul et al., 2002, Cancer gene Ther. 9,
470-477; Piccini et al., 1987, Methods of Enzymology 153, 545-563 ; US 4,769,330 ; US
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from approxi mately positions 459 to 3510 (by reference
to the sequence of the human adenovirus type 5

walk@chzsest i n t he GeneBank under the accessi onPCIEPZON7/043368

73260 and i n Chroboczek et al 1992, Virol. 186,

280-285). The cl oning capaC|t)]/6can further be inproved
by72.84&t;i UY 436!@13 112ndlS BorQ0,587( and &fS 6h§9ﬂ9@)ﬁdﬂsuaay one proceed
enorre art of the non esse?tl al E3 re

ion or, ..
3 bploggin Sgomb3natien. halypeh Sy CTARRG FASRIGE Gfo lanking the
@éé‘ﬁjeg 'u?seﬂﬁindsﬁ?gregé‘nt RBEH R HE Yirhl SRR 30 ANRHRY arrying the nucleic
reconbi nation any | ocation of the adenoviral genone
agd tkessert.bed in Chartier et al. (1996, J . Virol. 70,
4805- 4810). For exanple, the nucleic acid encoding the
HPV-  The mGclpie! yqie (s ipteferably biertéts & hatbnessentiqll lacesmefithe poxviral
of the El region and the nucleic acid encqding the
Bgme; GINEPIYE| fhakp edéeqomrﬂl@at ARG BMaiRe iablf egfidy infectious.
ef I n re C t

R ofchons B BT Ot B Lo Ry e for which
(rraeteva‘txon erx aiclﬂtmnCd(xesehoalmgmﬁchhﬂyr inspesr mnraHLngdGem@lication or

era M Hos, Caralina Academni c Pr Lt
WE‘ 086 dhiteils? PSR PRTHBR A 3P CHENELY PH-)}ferV%‘?ed that the

Qﬁééti\%uﬁlﬁétldiﬁB@Eﬁméd ify PP QeriAp rodRe bl bAviALl pisticled)For example
| 'atter being preférred. Suitable vaccinia viruses

by cismgeawmhclpom:elll ilivet cariydng theeca@oplemiendeg sequeates corresponding to
&8 g% tg %Oe Virol. 179, 247-266 and 517-563;
fragRied o ep"’x FFol . 196, 381-401), the Weth
t d th tt ted dified MVA )
Stra W%awnéttﬂ%?&% B VaieERa (o g HER 16 “eaty polypepide-
ORboBInE NRldiOAciafis b?é?eﬁ@l%hﬁ‘etrfédsiﬁ qLEHBhiGine tlJi‘I?asMé&le (tk) (Hruby et

genone and conparison wth the Copenhagen genone h
all,| I988 dProkh eNptl.eA¢asle ScideBAi §0, 341 1-3Al Bf Weimetal..dI881 1. d\hsol 46, 530-

h d i
17 FloNel o e B A58 ot i Em 8o o G i einin gene
eudieedl., 1989, 1S 8fifol L 4B 4hiRY 4168 o the RODL YareplindBe ac%ﬂe (Zhou et al.,

nucl ei ¢ aci d. The basic techn gue for inserting t

h2R0. di GemcYierlahll 2485434 PAX arcpt rﬂ@fgl@ﬁaméro)f the eaeginiavirus genome where
tryb Er?ornta?fég{lse g 'eﬁ nég}e@nct%ggﬂ\éhg @1' vé %P&F? C}J ?ﬁ%d in the literature

%ESCT 1 N nuner ous accessi b

§4£lltérib&£geretatllje9&9 tAx(:Eiarai Vérol.dlos, 1200 2Mdsaecar 190 E. V1rol 40, 387-
Ther 470-477; Piccini_et al 1987, Met hods. of

@ﬁzyﬂ%}l%gﬁ%sw&é Visal. 37,1909- 1930 ; Barkus et alq 1989 J gWigol. 63, 3829-
%g%ualrﬁe@%xs]et%? 199@)’%11?@11?:Ir X é%@d Pleikus et 4121998 Mirol. 180, 406-410).

one proceed t orfol ogous T ecorbi nat i

bet we e
desire | nse m&gﬁh ? i@ p:@s%un]& %oqmefpln Iéh%e](%\lllirlé1 gPCIGIC acid can be
setsteinfaryode pIf Alidridéntified deledonshEto Wl & well as in the D4R locus, but
insertion in deletion II or III is preferred (Meyer et al., 1991, J. Gen. Virol. 72, 1031-

1038 ; Sutter et al., 1994, Vaccine 12, 1032-1040).

When using fowlpox virus, although insertion within the thymidine kinase gene -
may be considered, the HPV-16 early polypeptide-encoding nucleic acid is preferably
introduced in the intergenic region situated between ORFs 7 and 9 (see for example EP
314 569 and US 5,180,675).



10

15

20

25

30

acid to insert. The nucleic acid is preferably
inserted in a nonessential |ocus of the poxviral

wW@2mwone1893 n order that the reconbi nant poxvi r UBCT/BRINTIEN3368

vi abl e and i nfecti ous. hbness?ztial regions are
non-codi ng intergenic regions 0r any gene for which
i nact Avdescoibed abale, gtd amphsgnniotuss iy thefineentiohycan fydlier comprise

viral.gromh,. replijcati. or infect.ion. .One al so

& R EPHOtPE FORle P 1L 8atd St Pyt SefEr etodite the one or
RlofVHEYd1 4 bty fIepPHaHESS bivey htidep&Hichey ettt RUHiSfcdnbe of the same
trans during production of viral particles, for
exadipferenbprigighi ng an hel per cell line carrying the

conpl ementi ng sequences corresponding to those del eted

i N t hA prefemied @mbydimere .of \Hie mvestiomist dieec@dperthagsmof a composition

fitrates a VA teagrancpdie e BN 6% ARptcR plRcet hader the 75K

Klonfng, arRNEPILIQ E@?d-l‘ﬁiépgge ?;lacs\% 1,88& thErosK fg%{él{)tef] afld the human

Acad. S&ci USA 80, 341 °'1-341 ir et al.,

Ili-2 ogene 4placesia 0nde 3thy . cortrab o rthe I HR rprometart Prafergblyequcleic acids

ershg e e PV 185k byl 18PV AREET FIh g o human 12
Kelindepted $n déltidBI of tHeNEVAZRAUmMet al ., 1990, J . Gen.
Virol. 71, 2185-2190) or at the left end of the

vacci i 8diibhiSthe RBAPRsBRTIR 1we iR the lidveédtion RARY #EBRIESone or more
or engi neered del etions have been reported in the

btabitiziag snbsténiie(sd,rduoh ge tipisls (e, catib@Bd]pidy, diposamsesy/lipids as described

b PUPBE . i g wnilon; Rydroash hygOnigh’ (WOw/s3853),
E’(ﬂ[dglléﬁas&t cafibnic p38merd, _ygl%aé&iarid@s? chd @@ ag%ﬁ?sﬁENﬁ%&gQ%ﬁn order to

et al, 1990, Virol. 179, 276-286 ; Perkus et al, .
Mesgve 150, dagradatiam) . Witk B¢ npnimal/human Hbgdy 1 eand/or  improve

IV ..00)- i de [ 1.C. AC] e
A B3 YR8Rh S0 RSt TR E B By gosances may
b LisedSiloM2l dr iRSomBinktien 4R chienis anduéuttab Hipids).on i n
deletion Il or IIl is preferred (Meyer et al., 1991, J

. Gen. Virol. 72, 1031- 1038 ; Sutter et al., 1994,
Vacci ne 12, 1032-1040). Wen using fow pox virus,

al t hoygltions g{rﬁl gé}ti%g RbMptififg Y Absefeski RS RudPGcid or vectors
may be considered, the HPV-16"early

el hepmpduatd -byroutihemrocess) An exespldry progese tematisas the steps of:
introduced in the intergenic region situated between

ORPs (&) andinfrofdscigg fherviak asqbeintdt silthballding, US

5,180, 675) . As, descri bed_above, the conposjtion in use

in t h®i rdiringnsaid reefl fipg endes nﬁvﬁa@é Gonditions 'so as to allow the

SIS ERSIOR fiibgrperi o 11 be carried by
(c) recovering the produced infectious viral particle from the culture of said cell
line, and
(d) optionally purifying said recovered infectious viral particle.

When the viral vector is defective, the infectious particles are usually produced in a
complementation cell line or via the use of a helper virus, which supplies in trans the non
functional viral genes. For example, suitable cell lines for complementing E1-deleted
adenoviral vectors include the 293 cells (Graham et al., 1997, J. Gen. Virol. 36, 59-72) as
well as the PER-C6 cells (Fallaux et al., 1998, Human Gene Ther. 9, 1909-1917). Cells

appropriate for propagating poxvirus vectors are avian cells, and most preferably primary
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nore HPV-16 early pol ypeptide(s) or by an independent
vector which can be of the sane or a different origin.

wopEretses ed enbodi nent of the invention is di PEDERWOT/N3368

the use of a conposition conpi'sing a MVA vect or

encodi ng the HPV- 16 E6 polyp %tide pl aced under the

chiélk¢np emibotce fibrotlestHRCER) frepmet yfromt ichieken anadyonddbtained from
the.7.5K pronoter and the human | L-2 gene pl aced under
rtlizedB8B1 of the HBR promoter. Preferably, nucleic

acTHs uﬁ&ﬁﬂﬂh Réral BﬁtlHPYTﬂa@ @rd&@béf@@%hgﬁle &lMird Rfedhtant or from
E7 pol ypeptide and the human IL-2 are inserted in

dhel cstls after lysisof.g by chrmicpd mnaas, freezagdhawimg, osthetic shock, mecanic

ﬁg) Ot I 3{1 |%r11 eelﬁhfgtthpg‘éllf té%%cag?%l 1F(8F1t8§ %e ogsecu{lve rounds
%hﬁﬁé }Qlu'lﬁo@tlgﬁ and tHRASERd dsin@ tHS teRAnid8ELHf 1A Artl (Bhromatographic

4143), nucl ease inhibitors, hydrogel,
mytiods, oﬁﬁr@as@lfqma/@%@s;n chierideseresugrose gradiandni c
ol e
?EP% gjgé% Esers)gr}tﬁﬁ %) %}cgélg%sgg Wus%%%?&agtors or viral particles that

Wdvelebn nitelified fdi&alll’olwmkfbrmw t@ ey tol Apdrtivear target host cell (see for
transfectlonllnfectlon of the vector into the host

P @W@k@aﬁr% 19976k Xk /And 2l -8230; k?énb%rg&taloh%‘”or\’lrol 227,
ib QQ{"DMR%HO& €.1995 C@(ﬁh&%& Wgy% %%theﬁl wha/A8323; W002/96939

nfec I OUS vira artlc es Cco
abiB-1dBECcY25hed dhaxalctenstlatﬁaadlre rof\tamgt'ttad yectars zluEl v1ral particles is the

Ergﬁ%ﬁg glggl% hsr@%gt | gg grggrgcf é’espapf%n e&%g%%gﬁg’ ﬂg{ 151|g to a cellular and

é’tﬁﬁfc@fexb&teg BmpYhiRueh 68k kel isp&ifié Marker(. réIPHPSﬂirﬂLected cell), a
cell line under suitable conditions so as to all

fissuchapedin nufrkeralal.i mfcentix-operific medrkerar ad oved], ag @) VIral (e g. HPV)

PR PPt SURHIERRLT 1lde R o o PRI frerdof Brected 0

2 HPVY iaR@gehdd domBimo TRk Sliband i GlshAIE gatickiBhllyP aistiéd e a polypeptide
When t he VI ral vector is defective, the infectious

pr&sfmt enetbe suefages of they visisoth.e eadeneviral dihep| Ramianm, MK gpr vaccinia pl4
ge R rl)dlfé or via the use of a hel per virus, which
rﬂ I'es | n trans the non functional viral genes. For
exan‘pl e, suitable cell lines for conplenmenting El
- del et ed adenovi ral vectors i nclude the 293 cells
(G ah et al., 1997, J. Virol. 36, 59-7 S )
wel | Lae Corapesifionci usg fhe Ierﬁaﬁmt ABvengien gan bel@rgﬁaceau%ﬁny suitable

2210 d, TP Exardple MORarAld dire &P¥pkptide synthesizing techniques (e.g. Bodanszky,
1984 in Principles of peptide synthesis, Springer-Verlag) and by recombinant DNA

technology in appropriate host cells. For example, the nucleic acid coding for the HPV-
16 E6 and E7 early polypeptides can be isolated directly from HPV-containing cells (e.g.
Caski cells), cDNA and genomic libraries, viral genomes or any prior art vector known to
include it, by conventional molecular biology or PCR techniques. If needed, it can further
be modified by routine mutagenesis techniques. Alternatively, the nucleic acid in use in
the invention can also be generated by chemical synthesis in automatised process (e.g.
assembled from overlapping synthetic oligonucleotides as described for example in Edge,
1981, Nature 292, 756; Nambair et al., 1984, Science 223, 1299; Jay et al., 1984, J. Biol.
Chem. 259, 6311). Those skilled in the art are knowledgeable in the numerous expression
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appropriate for propagati ng poxvirus vectors are avian
cells, and nost preferably primarychi cken enbryo

Wo ryrodisest s (CEF) prepared from chi cken enbr yRGI/EP2007/003368

obtained fromfertilized eggs,,The infectious vira
particles may be recovered fr8%1the cul ture
sspersavaidable gor producing thecHPVs1 Géarky polypémidesirgappsgpriate host cells

chem cal ns, .freezing/thaw ng, .osnmoti c .shock, ., .

sreEeh e melhodk Pordprp&kimicn Vot b iRRRESus Wi B plginto a host cell

particles can be isolated by consecutive rounds of

pl aque purification and then purified using the

techni ques of the art (chromatographic nethods,

ul tr aeempfqmedga@.qfrthg gompesitian @esdingeoghe dnvanyiea is for treating a
a

TR Bty S EpAGRILc R ApRdaT PR BSRER Wit an 1V

psttioh echubsdl dly| avlepstedsy eﬂtthalm‘ar@abtypgs tlidted above. Although the
particul ar target host cell (see for exanple W.ckam et
mventiagn also jencomApagses praphydaxy 1839 gspesalyepsslial fog) therapy, e.g. for

e

id$ d%elop Anc hﬁ?\é{tﬁﬁectedt patidnesat Bramplees t of JdP¥ehsvaidted scancerous
and.viral rt|c i s. the sence at their surf .
il JarIog SRISPLC U oo B SRR I AER SaGeG P V-associated
%ﬂéleﬂfus 2PABYAS @ﬂ@n@ YBRASRAY £RAP A &Ith %’H&J‘ le§§)n§‘ 1nc1ud1ng cervical
speci |c mar ker (e.g. an HPV-infected cel

mtmsapahleﬂmcéplwarﬁEMrof(geady 1,8 azdr vi x- speci fi c

marker), as well as a viral (e.g. HPV) antigen.

ExanpPegerably supdraddneinistrgtonl $ntb achastl er@nishbmd:bﬂhng) to the modalities

e S ot eyt e T et o

%1 PR o SR thefa g&ﬁﬁ: SRhefitGm B eviliéhcd 59% dunler of ways as
enovira er, pent or vaccinia pl4” gene

pomphxed )to Helferectmmsnt,lfbn mstammeatt Iaepqpuamt leively bpit 4 sigcrease of

ey RPN oy U5 B B Bl condion

{ypicaily BesdRnseakwith HBA idfectinl @ %! aéley" iPtheRRREIoPRent of CIN lesions or
syntheS|s Springer-Verl ag) and by reconbi nant

cmwnbcangyrSD @raqbgh@pmdlmde legel b}élal decrqage of Y| dremipeand/or an
r}%fqi/g 1 PI g%reé)sr o {E |_!ﬂ(ecr %e"zﬁlf’@nl% %? Eeﬁé)lﬂfessmg RNAs)

Irec

hiWoxCBf/ltaﬁl i’mllp’ieréiﬁéﬂtSof( ﬁhegcluﬁ?ﬁﬂi lﬁutdbﬁid t.g. sthihifzatiosh, partial or total
genomic libraries, viral genonmes or any prior ?t )
(egESSEon 10§ AP ¥-aspraiaterd quton) gpdies By enttimwalione the mpune system

%’sﬁ)lklﬁgylp %gBeﬁ)gﬁlgﬂf 8GR - enhiin 38 SB0HPV regg&gs.g Wb d¥Rdr humoral or

utr ne mutagenesi s techni
édllubarnat |boehy(e g. hproductie ofaanttdtHPYV uasmbodnes hand/or T cell-mediated

O B 13, 50 e SeBC LA Y RSP ors %' Sonventional

theraples. For example, the composition used according to the invention provides a
benefit when its administration to HPV positive women is followed by (i) a negative
HPV detection following one or more positive detections, (ii) a regression of high grade
CIN2/3 lesions to low grade CIN 1 or (iii) a stabilization or regression of an invasive
cervical carcinoma. A regular follow up of the patients after treatment is recommended

over a minimum of 6 months.
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assenbl ed from overl appi ng synthetic oligonucl eoti des
as described for exanple in Edge, 1981, Nature 292,

wa®7/1Mspair et al., 1984, Science 223, 1299; PUHEPB®D7/003368

al., 1984, J . Biol. Chem 25? 631 1). Those skilled
in the art are know edgeabl e oA the nunerous )
expr €¥hé prtsymdeemﬂél—lﬂt’abarabb gletepminmdoigubiotagidah dluib . gl@ vaginal or

early p e |dS|nappor|atehos cells
kel RS TIPS crbihc ROy cErBroolosi, SPRS, Foliced using
YdrvhtiRRN tdegvi€all Sdrlpl éh‘aﬁhc@ehksueAsdéﬁSﬁ@rirﬁﬂ bit?ﬁle@f A variety of
the conposition accor to the invention is

methwds Aty a\/aylablﬁéoyh@ife il e aridoyaheteodie pagsence of HPV DNA

T ENA 12 safBRASD s LPASRER IR il A Bidflical producrs

Nbﬁlteﬂah@b)q%e Teet HIPOU B of (N oM Ript ASﬁN@hﬁs@) SHObHP Tapase II system
prophyl axy, is especially useful for

Tooons SardnbSAn o Pren Setemn(Chbs dhoperas aadbeogsEhs MA) and

PERIR AP COr St Sy o G U LR o can o oy
Syiligsized %nQHEﬂEasﬁs ofithe mncllecbtﬁtta: sequatice af theaPVrpenatypaofinterest. One

carcinoma and_oral cancer, HPV-associ d precancerg% o
BB¥ cAlE amce@ciab@nlamnmﬁewgqsa%yé rF?IgI% AJrusifg uitabl antibodies.

1(){?&5?526 Br gﬁgf‘ﬁz% I a%rfcﬂl%d "[’ésuﬂle | B héteffiiad by measuring

upon a n1n|strat|on
thetaetuml kizs tof cnlnegbmoamvac a@edpd gf tionet Rerenpdledervation (e.g. colposcopy),

descri.bed herein he co sition.of the |nve i on

ERbpee SaBaarcibed FETUBRORS ATk melPds L giRsg] may be used to
SdtBRAE &Y su@kﬁf thORERRVEF GmBeRefddltidnah vBet§ \of @?ﬂ%%@ﬁods may be
a nunber of %; as conpared to before treatnent, for

isedtinroederao pze p@abahza@nnloev@re&sgonaofopércHBXs@smated lesion in a host

f {g&g_‘uen::%lﬁ}?f 351 ¢ olgg{c% gr}E%.tPP"ébcﬁh Iczl;fellfﬂg%ls t)?pestlérllqte the presence of

aspral aﬂ@dsmnhhubi?vf laﬂfaﬁﬁIHW‘ ithehuge r@bgbase By bBestimated a number
devel opment of CIN | esions or_ cervical cancers) or at

pheoutingiteghaies [sacheps Hipsa dgacibed helayy HHPQPRHC‘Fl@%“ath the use of the

sion (e.g. a
Gp i Yl o Byl 31 SRR RPOERE) 7 By o
i nprovenent of the clinical outcone (e.g.
stabilization, partial or total regression of an

HPV- associ at dIeS|0n a or by.a stinmulatian of
i oSSR R coBppie of e Tyl ML ompftes A phatmaceutically
gﬁﬁf‘cdveﬁmé - APYsddeRhERs § "phehRelutRENP hédep dele"-:%ﬂlélle'a[s intended

production of  anti-HPV anti bod| es and
tb ipelude myjmai eldjcarmn squgntanhﬂ/uomts,kgxcmnentmdwems dlSperswn media,
nven

FRan g ubhcutr a8 A B ERES T g BB Ron SR ne st age the ke
tSnpdidld nWﬂHt | ﬁﬂTﬁC@NﬁdﬁFSacﬁnﬁ@ﬁ%ﬁbﬁ VRN f;1hb.1‘-‘maceutlcally acceptable

admnlstrat|onto HPV positive wonmen js I I owed ¥,
vehicla(shinshudeddn the composition must also permit to preserve its stability under the
conditions of manufacture and long-term storage (i.e. at least one month) at freezing (e.g.
-70°C, -20°C), refrigerated (e.g. 4°C) or ambient temperature (e.g. 20°C) or in a
lyophilized state.

The composition in use in the invention is suitably buffered in order to be
appropriate for human use at a physiological or slightly basic pH (e.g. between about pH
7 to about pH 9). Suitable buffers include without limitation phosphate buffer (e.g. PBS),

bicarbonate buffer and/or Tris buffer.
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HPV detection follow ng one or nore positive
detections, (ii) a regression of high grade CI N2/3

wo e®roms9i o | ow grade CIN 1 or (iii) a stabiliPet/EP00T003368

regressi on of an invasive cerzical carci noma. A

regular follow up of the patiénts after treatnment is

r ec onkmeaddéibndy may somipnisera dilo¢nt @pproptihts. fohkumpareerani@mabise. Such a
\V can b term ned, i n bi.ol ogi ¢ fluid (e g.,.a .

Fgsn 5 piSferfiEy JidTmer piyhie of sl mBnisrart o relatively low

DURAGFREN0Repicitibive 6Rdrhfled artludei sietile ata phpdidlbogical saline (e.g.

cervi cal sanpling device, tissue sections, and

ssidiyma ichlprida), Ringert s, sentiomt glurpse direhalasgiar fescharese isphiions, Hank’s

skilled jin.th t I e . Of \f

Sk ol S Yy AT S SR Ry P e
mabcubiean@ditiombf Remihpad:s ; Thie SbiendecdaidisPractiiecof TRhatmédyy A. Gennaro,
Proofer (NorChip AS, Norway), Hybrid Capture Il system
Lippijeal, Woligms&Skinghi n pPrep System (Cytyc Cor por at e;

Mar | bor ough, MA) and PCR/ RT-PCR systens. Suitable .
pri meFhke aemapesivoshmay alsme centhin| asberprhasmaceyticalihagseptable excipients

asily. . synthesized on the. basis,of th G ' . .
B R HTRL P e dfipd S, Potinap St FRbreles, fngfuding for
exRg5€ dmbYlifyiREU 60 dRAintiinifg a6H@ &rity £ . dscobity, S&)aritsgi b@lour, sterility,
sui tabl e anti bodi es. Regression or stabilization of an
sipbilita ateel Hissolgfon #4 the fapnwlation cgodying L5 mAMEAIRIAG release or

@%E)gcg{ongiggoearp et S&éﬁﬁrggrgfgaﬁsﬁeﬁoql?(gg{goﬁ%gp%n across the blood

servati on pascopy
bareigi oigpetetrhiicisin a pantioolan gigani(egglivay). etitabléexoipients include amino
ul.trason nay be used to estimate the size of the
#dds-on over time. In addition, a variety of in vitro
met hods may be used in _order to predict stabilization )
or relr eddition B eempitien sy e aled da | combipatipnhyith conventional

APy ReR P M SRR ATER. )

Stimulation of.an anti-HPV . e response may, be .

st | mpeHoaPOREEPaR Pe PR NERH e Hir RRE L EpERY f papigsy of modes
6F 28mitisehtal aMéliding OdyisRalE, Ofbpidal intlhBcal$RdOAdrhitestration. Suitable
conposi tion for inducing or stinulating an_ inmnune

pdmipéntration Suioutes| yinclude  cwithewl t ilisntagipnt haubepiaaepuson intradermal,
0 ' a-: ti: C . .

RS TR 5 TSR 15RO s, and s
ajegiph alljectioad cal 8¢ malel witle ORvEntionalnsyriuges amlynewdibsabt any other
carriers, .solvents i l.uents, excjpients, adjuvants,.

APRIPRIALE oFEViREs| a,valkaéfa iiAgthe 2 | Bliematyely Sy composttion may be

i f lo; n SQl-pt i i n

R0 0P S AL A0 N i, e,
Adrapulrsinart, | iotravagial pivaintragectyli caitd. yTepicad prdatihistration can also be

LBl Slad Achitled| MR £mBOR Lo AL e comtext of e
invention, intramuscular and subcutaneous administrations constitute the preferred
routes. The administration may take place in a single dose or a dose repeated one or
several times after a certain time interval varying from a day to a year. Desirably,
intervals are a matter of one week to one month.

The appropriate dosage can be adapted as a function of various parameters, in
particular the mode of administration; the composition employed; the age, health, and
weight of the host organism; the nature and extent of symptoms; kind of concurrent

treatment; the frequency of treatment; and/or the need for prevention or therapy. Further
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condi tions of manufacture and | ong-term storage (i.e
at |l east one nonth) at freezing (e.g. -70C, -2000),

wo edoriigeseat ed (e.g. 4C) or anbi ent tenperat ur ePCEEPB2007/003368
2Q0C) or in a lyophilized stag$ The conposition in
use in the invention is suitabfy buffered in order to
tﬂmampnmfrthacelcﬂkatlomjmssaaetoaietqnphyﬁxedppglp@ate dgsage is routinely

tl b b H7 t b
S, e Fooh T e Db B A el i,
Elﬂ&%&h@ésﬁg@ erf £¥adcthig-comBiRing @éxﬁﬁds‘&%ﬁbzﬁi&ﬁéﬁ rab8id] ®rto 10° pfu

Tris buffer.In addition it may glseadlluent

hasuspfarming fuoits)h mmahsy @m@ouw@ asdc H0%aphi Ndl@masmﬁenovuus—

BEGH AP SpPSHR0 el YA AR B, R Yo RHREEARS ), sty

Renr ebent avl waderehphes Al l&@i‘n‘pdﬁtlﬁﬁ ebdst® orpivecior plasmids may be
physi ol ogi cal saline (eéa sodi um chl ori de)

adipisterad inyfepes o€ betivesn 4D pgeandr2 %raecmﬁb@se%lym%wﬁ@ 100 pg and
DAL RN b ABon R o BN BUBLAARHGEY 0 0y and 20 mg

Mrﬁﬁpec&ﬂiiﬁéfefeneé fétemidogigenfrom TbeuSOilepg @o abolut 2 mg per kg body
Pr ag%tl ce of Pharmacy, A GCennaro, Lippincott,

f-ams&W | ki ns). The conposition may al so contain
ot her pharmaceutically acceptabl e excipients for
pr ovi bl ;predersad: ebadipiat theceomnosiiondn uph i adeirprignicemprises the
Qt;o%ecfeg&r?éed A @9#3,? axtuP s §&§ﬁ%k§e&ﬂ?hﬂ¥% B8sef rolf 5x10° pfu to 5x10’
nmal nt'ar hi ng osno Vi ScosIty, arrty, colour,
pfuetyi slubt:manaiuabd)ﬁtehyweéldy éntafvaldi ssol uti on of the
formul ati on, nodifying or maintaining rel ease or
absor gt degited, th®uddlof the ilvEiRion @an dBicARledas aM cfunction with one or
pronoti ng transport across the blood barrier or
pereconentional thexapratic ineedadifien (eygrradiation, ghemetherapy and/or surgery).
ﬁﬁllﬁ@g lr'grlgeég %hQ 'aSﬁr}gﬁc eg%t%{g Iﬂln@;%g n@ a bl'&d@t?ﬁalsga Hervention. In

6ﬁmmbbdlﬁi&ﬁi ﬂwﬂmwadto(fshe Biveritidal @nfherprsqeﬂwm pretﬁefrably followed by
nmucosal appllcatlon i n_humans. The, conpagsition, nay

admEIcat ersiany athdhnodP Vorsgemirtedn 15108 (&ki étoylsavon) “In another
t
R Rahy, 2ThT b8 Srétel or RALHELTY BRI, (EPRfiha radiation).
ﬂ"hoﬂe&llerdah ulskeartvicarh madily forntddte epprophatatradistiarstherapy protocols and
i ntrader i nt.ranu i ntravenous,
PHETBISET DI, b ISRt Aamplh Pelohaid Bapdy, 4992, Principles and
P%fl@@éﬁ I@idlé’tliori OhEAbEPInd IR ?Bilﬂlﬁc&@@o b&lﬂ%&iﬁr@ﬂa‘% adaptations

conventional syringesS and needl es, any er
atpbmoprﬁca’tl@lsob@wd;ldm Ia&dil){ afiplaeent to 1thhse skilled in the field). In still another

élm S ixr}laetn \{ﬁe Xxe%h d ot Us tttleI Aedtioh i? %ssociated to chemotherapy with one

or more drugs which are conventionally used for treating or preventing HPV infections,

HPV-associated pathologic conditions.

In another embodiment, the use of the invention is carried out according to a
prime boost therapeutic modality which comprises sequential administration of one or
more priming composition(s) and one or more boosting composition(s). Typically, the
priming and the boosting compositions use different vehicles which comprise or encode
at least an immunogenic domain in common. The priming composition is initially
administered to the host organism and the boosting composition is subsequently

administered after a time period varying from one day to twelve months. Moreover, the
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adm ni stered via a nucosal route, such as the
oral/alinentary, nasal, intratracheal, intrapul nonary,

WO pioravsgs nal or intra-rectal route. Topical PCI/EP2007/003368

adm ni stration can al so be peé§orned usi ng transder nal
means (e.g. patch and the lik In the context of the
priméng armhboadsting eorupaditians candesadbdnistersgloatthe same site or at alternative

adm ni strations consti.tute the referredrou s. The .
SHaTit B SARE SRR DY L CToh s oS LLACTIpSITaliqTh F0% sxamble, a priming
Q&ﬁﬁosﬁtﬁﬁﬁﬁiﬁg onnHPVH(?%éﬁ%F @blybbﬁﬁﬁ(s@féaﬁrbeaa&ﬁﬁs@ér% by a mucosal

time interval varying froma“day to 'a year. Desirab
routewherleas abeostingmpmpositibn basedwaakicteic asié vaesot is. praﬂa@bly injected,

ropri ate dosage can be ted as_.a functian
SRF OBt auarion Ay AMYA Y eEfor; FrsPamptilfiat HHicStion for = DNA
ﬁﬁ.@ihm &ld Rk hPAdenbhRalGRERPSI ti Oon enpl oyed; the age,
eal th, and wei ght of the host organism the nature
and extent of synptons; kind of concurrent treatnent;

%, G B RO DSk oo o

ﬁ@lrél @bﬂy lp@[@epﬁ&&&@f HH\Olinrez[ mucleict Aeid apPoding i cile€or more early
ge.Is_rauti ngl\fi; made by a practitioner, in the
pelga%pttslp(se 1od HRY \fafnr afucingnsr stipwiatingan yamunpe response against at

d
RO Bl oo 8 Wit o] PP 6] gL Bl reltes o o
frethodnyd induici) or siesilatidy i f mamreban imidne moﬂ@&gafnst at least one
wgéli? %%@ gﬁg&‘{&% pﬁ%m{g% ?}gepos‘%htplg;)crc])n@gévar iq?gs glr?tering to the
Haﬁmlé}baoe&mﬁ&?n&ﬁ eo&gﬂsmg oné &QHP&SéaEIyOﬁbIW‘&eQQ of HPV-16 or a

vector plasmds ma e admni stered in doSes of
bedleve earid Gnogdiag do®0 orgnodeaiit pgbweptide(HeoidEV-160 1?@ immune

and 2 . _A pr.otei onposition may..be |
FroBersed pisterRg i elufeE s o R Toagieh el 18 gBAT iy potypepride,
phief£pRigendedor 8 CsaceCDReBraMhE D4+ BHd taCCEiZH;l-lrﬁedZated immune
gy per kg body wei ght In a preferred enbodi nent, the
ESpgIsSi tion in use in the invention conprises the
above-descri bed MVA vector and is adm nistered in
t hr eeThosaslityf t&xihd0&e pdru sﬁmuwdmpfantiH;IPYu motuag etagponse  upon
r utea weekl ervals. |f desi r%S, t €4Se of . t he L
agAn ULt %‘é}m@ Pt ]i“gaa‘bﬁrtgaf“ﬁmc‘@ﬂj Y piualyd Gither igtiro or in vivo
@§m %@%éa?@&bb&ﬂ%&@@&ﬁ&érﬁ el drt. IRy 4 gelgaral description of
[ at| on, che her a and/ or surgery). Miltip
m@map@mvadaldpm @@élwécstlpmwt@@dtsa@umpn@ﬁan \mntmma response, see for

r 0a ase en
PG CoRBRRE 4T 0 REL 19, CueBPEroRRBR b Tihnplotf o 1 witey &
Sohd dves N&tjonal IhdtButeadl eleaith). OMeurdrhent HBVcélliﬂ@C irﬁinﬁdlty can be

| esion (e.g. conisatign). I n another
performed by measurement of cytokine profiles secreted by activated effector cells

including those derived from CD4+ and CD8+ T-cells (e.g. quantification of IL-10 or
[FNg-producing cells by ELIspot), by determination of the activation status of immune
effector cells (e.g. T cell proliferation assays by a classical [*H] thymidine uptake), by
assaying for antigen-specific T lymphocytes in a sensitized subject (e.g. peptide-specific
lysis in a cytotoxicity assay), by lymphocyte mediated anti-tumor cytolytic activity
determined for example, by a >'Cr release assay. The ability to stimulate a humoral
response may be determined by antibody binding and/or competition in binding (see for

example Harlow, 1989, Antibodies, Cold Spring Harbor Press) or by in vitro generation
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enbodi nent, it can be preceded or followed by
radi otherapy (e.g. ganma radi ation). Those skilled in

wo bm7artsoxzan readily formul ate appropri ate radPELt/EP007/003368

t herapy protocols and paranet er whi ch can be used
(see for exanmple Perez and Br %Iy, 1992, Principles and
6f tuatar cpedific Ratiboalytmedi@ed ablobiyion 2d delEdrowitB (Gapipienalat 1992, Cancer

il TRaRapIGF 25as ik d HeifBeBodiet I dmyenion gan also be further

t'élﬁiaf&l in! £hish Hod@ﬁoéﬂéﬂéng%ﬂb@ﬂh R Y r& téTEIrﬁK}QnQﬁmng @gent (e.g.

of the invention is associated to C therapy wth

BRY -t Eﬁmné EfrexgsessingcFC heellsy dmdetntmmn ahtiyrumeeactivity, reflecting an

tre t| n reven H nf ections, HPV-associ at ed
B B S b BN GBI rant ¢ he. use

of the |nvent|on is carried out according to a prine

boost therapeutic nodality which co i ses sequenti al
adni nThe navqn@nndi%ob&enoflemb@i 3R i 3 tr{gxs@mmamn@h(@)i it is to be

(gersg ertgn{t{ﬁlgf’t ' n‘g I%ﬁgrﬁgg ﬁ%nlog?e? %ﬁ%te eéict%l bey in the nature of

Aotdseof raibsdtﬁﬁbﬁl ﬁﬂlewmhﬁﬂil ofolimithén. OObEIBASICE ndiny| @@difications and
an_i fmunogeni ¢ domain i.n conmon, The prim

n

¥aibiens ©f dhe ipsesent invaplign &Efnp?ﬁsshl‘é iR dlgbb of ﬁge gbaye teachings. It is
Qe%‘ﬂestﬁ‘ &n%lcfeﬁ?o&f’ﬁﬁt W@u&ﬁi@p bl iof @he! %p;%ﬂﬁéaegﬁﬁﬂé |e invention
dri ni st er er a tine perlo var rom one da

tn(ay m@kaoaceﬂ)mt ddiffeidnx way drom tvhetis Ismdﬂ@padiydiehmﬂﬁﬂ Ihﬁg:m

conpo t s can be ni stered at the sane site

2t I PUrafahs soveicited %Eryqoéwssg a%tem&bn@%aﬁm%gs agf fiaPesgentries are
&Hffﬁ:ﬁll?ﬁnc@%ﬂb& héRid %refé:r@ﬁceelﬁ%} EntirétyRb kKU Hhe extent as if each
conposi ti on based early pol ypeptlde(s) can
hehdddividust patent, byblacanmn@sahtry ovdre spivelicadly amdoodsidual)y indicated
f osition hased on nucleic acid vector is preferably

oﬁtf elef%fa"faéedgb ftaneous injection for a MA

vector, int ranuscul ar injection for a DNA plasm d and

for an adenoviral vector. The present invention also
perL@gqiﬂdsﬂﬁFlgh@Suse of a conposition conprising one or

g&“% Ylhﬁ%%gm}x‘f‘%%ﬁlzof HPV-16 or a nucleic acid

one or nore-early pol ypeptide(s) of HPV-16

o g gl Rl et B EUHIL SRR F (R Groups are

a_éfﬁxekinb/ye Mhé HAmAhSLen Bt Qtht0 MINAENDY (white) R UAVIOT @042 (grey).

stinmulating in a mammal an i mmune response agai nst at
Resudts arawepresented puibe Ineshanofrimenusizedrgrovman HPV- 16, t he
nmet hod conprising adm nistering to the mammal a
conjbbs fdllosving exgmnples segvetodilustranothe pessehtyinvention.

pol ypepti de(s) of HPV-16 or a nucleic acid encoding
one or nore early polypeptide(s) of HPV-16. The inmune

EXAMPLES

Materials and Methods
Viruses

MVATG8042 (Figure 1) is a recombinant MVA virus expressing membrane
anchored and non-oncogenic variants of HPV-16 E6 and E7 polypeptides (E6*TMF and
E7*TMR) as well as human IL-2. MVATG8042 is described in W099/03885 and US
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response is preferably a cellular inmune response
directed to an HPV early pol ypeptide, with a

wee@feeweate for a CD4+, a CD8+ or both a CD4+ BEEP2007/003368
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. quantification of TL-10 or | FNg- produci ng ce
DyCElin spiet o oliggindbe eiralidoae bHi ¥ pﬁhm aati0pl apluare. st at us
of i ne ef%c’sitor cells (e.g. T cell proliferation
assay ssical [ H thym di ne uptake), by

assay §pg htslthyeida et FNAE infideGere lob BRAGYSR Chiafle@River (Les Oncins,
sensitized subject (e.g. peptide- speC|f|c lysis in a

Exanot)othe amynaéswagp) housed inyarpingley exclusivii rpoavaizsenditiomashto provide

cyt.ol t|c [ deter ned-f o le b

5 Bl i 5 PSR Sy iy ranees
we&pwmm rmyc hendde2e rhaesd ey 7@NnY4 la@gyctmerydimghamgj/\ws controlled
conpetition in bindin O% gsee for exanpl e Harlow, 198

N‘ff’m%%ﬁ”é’sto &I:zﬁ acyy Hiousop! iighi@ay 1grhaygs %dka@erse Throughout
d
N, 12 Ml a§?§§f’ﬁ’ feah | YPHUTIRUH fe RMI (DS, France),

Brevilswhter Wﬁﬁpfwidbdraﬂﬂutu%ﬁabéﬁ)es The et hod of the

i nventi on c I be further validated,in ani mal
model &V&5K19 %ﬁ%@ Ritermala misp pYesp FIRERIZEd hcuiangensiy g times at day

99¢ Rhd (19- With H?Yo”«ﬁfgﬁﬁf PO FENSA R WAPIQ}WZ 8fbdiRanebBs injections

determ ne anti-tuhor activity, reflecting an induction
wneraapesfqrmadl asdhaimoin adiffenerit Jcbdﬁtlon efitheaight Spuinefthe Ahianals. Spleens

| nve ntrfgys?tl zfetgerttge%é{ {ﬁfggwé anFI{ql,? tsp{eﬁgtcé:IYs(:"were prepared using
E&N@hﬂ&{a@gaéhmqhmnhg@a@een used is intended to be in
the nature of words of description rather than of

i mi t At9éowell @ttmcsuglpye Platenyanented; with Bbgrfsnlamloclonal rat anti-mouse
m}gﬁtg}% Y Ii{e4 &%xg zﬁhl o nméreimiat% 5% q'OSpié\glell) in Sodium

Rove g ere ore to

aafhohste Bdfer) hHie patebiweré hrubatepevearhighha 4n0pendest 37°C Plates were
clains, the invention na be racticed in a differe

Wwashedr thraeiraes MathsBNVENI; 31858 STBEE 2 heups at 37°C with 1001
DMEM 10% FCS/ well. Splenocytes were plated at a concentration of 10° cells/100pl.

IL-2 was added to the wells at a concentration of 6U/50ul/well (R&D Systems; 10ng/ml).
Concanavalin A was used as positive control (Spg/ml).

All the peptides were synthesized by Neosystem. Each peptide was dissolved in
DMSO at 10 mg/ml and store at 4°C. Peptides were used at a concentration of Spg/ml.
The plates were incubated 48 hours at 37°C, in 5% CO..

The plate was washed one time with PBS 1X and 5 times with PBS-Tween
0.05%. Biotinylated Anti-mouse IFNg (clone XMG1.2, Pharmingen) was added at the



10

15

20

25

30

Al'l of the above cited disclosures of patents,
publ i cati ons and dat abase entries are specifically

w0 pwonpisent ed herein by reference in their entPCEER200T003368

the same extent as if each sug& i ndi vi dual patent,
publication or entry were spetifically and
¢andéntration lolf Y. 3iugdi00al/eeitand imcubated 2dwmuat &doday temperature under slow
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reconbi nant MVA vi rus expressi ng nenbrane anchored and
temperatrodon.$ hawri Bhe platst wapwastgdegith ypterzand put to dry overnight at

s Ui L bR R T
US6, 884, 786. The HPV- 16 gene sequences are both pl aced

under the control of the p7.5K pronoter whereas the
IL-2 BESVLES driven by the HS5R prompter and all are

' nserﬁ%j AP EY Qﬁ}lﬁg ?élﬁ@e@.( '{}m ?Sffégeht qu’Vt ﬁotg}(& were aligned

genone. TUS are

ﬁfﬁlr'g (3:1)) $ARanmdxlpje rfighmeno pregram ofGLUS EAb)i (QM/gévfnusgmbnet dkfz-
t g -8Q0C until the day of

gehS+Hon was rapidly thawed,

and dewe%&m*eeef Bé'_%dég gbel @rt K@trbaﬁctw) FERORBnEd BSing the BIMAS

containing Tris H3, saccharose 5% (w v
peptids0 iV Biading i n omfs’vareo obtavailablhe vired doseéhef Internet

B il SRR SRS v

presin QQQHWI\FTF‘”SEQ IIj_leO a8 WAk asMERE ah@fb‘i@@elp’épﬁde It has been

single, exclusive roomair-conditioned to provide a
desnnheﬁnlmfthQFl'Talaﬁ capablgeef peinghisapsnizade by pesifig £TL and was

) B S OB s B i enc o

HPV 16 E6 and E7 peptides identified with scores equal or above this value were aligned

with that of the corresponding peptide in HPV-16 E6 and E7. Peptides showing one or
two amino acid differences with respect to the amino acid sequence HPV-16 E6 and E7
polypeptides were elected for this cross-reactivity analysis. Six peptides were tested:
SCVYCKKEL (HPV56 E6 Db): SOL PEPTIDE (SEQ ID NO: 6)
RCIICQRPL (HPV33, E6 HPV 58 E6 Db): ROL PEPTIDE (SEQ ID NO: 7)
SEYRHYQYS (HPV52, E6 Kb): S9S PEPTIDE (SEQ ID NO: 8)
ECVYCKQQL (HPV16, E6 Db): E9L PEPTIDE (SEQ ID NO: 9)
TDLHCYEQL (HPV31, E7 Kb): T9L PEPTIDE (SEQ ID NO: 10); and
RAHYNIVTF (HPV16, E7 Db): PEPTIDE R9F (SEQ ID NO: 5) as positive
control
Irrelevant peptide: as negative control
For example, the peptide T9L has been identified with a binding score of 20 in
HPV-31 and HPV-52 E7 polypeptides. It shows one amino acid difference with respect
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automatically to give a cycle of 12 hours of |ight and

12 hours of darkness. Throughout the study the animals
whaw7azeess ad libitumto sterilized diet typeP®VEP2007/003368
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HPV3he oXMBY 5225pePiiter paptiges peamessasnpolent ag that generat'gE with the CTL-
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Mo olass H mederuteseen0. 05% FCSI % was al so added to the

wel | sp %9%4&”?{ ould BE theﬁttﬁatv‘@%es.g&lgéﬁ??to?ghegf{tljyﬁwaﬁ& HPV-52-

at roomtenperature and then wa nme

SBSHIEVEH Npéptide thatteligvigethie atquencaaSthe evradpeddingtpeptide of HPV 33,
Biorad Kit. | OOn, substrate (NBT+BCl P) .was added per
we1and 28 deprenres Wik thespceptiony &?Ftag’r’r’b‘é?%%\ﬁre for 0.5

hour. The plate was washed with water and put to dry

overni ght at roomtenperature. Spots were counted

using a dissecting mcroscope. RESULTS

Cross stimulation experiment

A cross-stimulation experiment was performed in order to determine if splenocytes
from MVATG8042 immunized mice could be stimulated by peptides specific to other
HPV genotypes. To limit the number of peptides to be tested, regions of either E6 or E7
protein with high probability of association with MHC class I molecules (Db and Kb)
were identified using the Bimass software. A series of peptides were tested which exhibit
one, two or three amino acid differences with respect to the corresponding peptide from
HPV-16 E6 or E7 (see Table 1). All the peptides were synthesized by Neosystem (France)
at the immunograde level. Each peptide was dissolved in DMSO at 10 mg/ml and stored at
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R9L-3 RCIICQKPL E6 35 SEQ ID NO: 23
R9L-4 RCITCQRPL E6 31 SEQ ID NO: 24
R9L-5 RCIICQTPL E6 52 SEQ ID NO: 25
S9L-3 SCVYCKKEL E6 56 SEQID NO: 6
S9S SEYRHYQYS E6 52 SEQID NO: 8
S9S-2 SEYRHYCYS E6 16 SEQ ID NO: 26
S9S-3 SEYRHYNYS E6 33,58 SEQ ID NO: 27
S9S-4 SEYRWYRYS E6 52 SEQ ID NO: 28
S9S-5 SEFRWYRYS E6 31 SEQ ID NO: 29
T9F TSNYNIVTF E7 31 SEQ ID NO: 30
T9L TDLHCYEQL E7 31 SEQ ID NO: 10
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results are shown in Figure 2. | mmunization of mce
W t h non-reconbi nant MVATGN33 does not induce any Thi
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et -en—pf = whetegs—the—addt
: | rel evan T'%#Eﬁ\ﬂg ti de ]‘F‘Pﬂt he sé?enocyt es CJEEQI‘@NO 32
has no significant effect (production of TFNg at the

basal |evel). However, surprisingly, other peptides
than the known E7 FQb restricted ROF peptide are
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SWARSOUP HHCUORY ¥errRsi formgd cash time nbaélfgereft lagation of ghe right flank

e I 0, 4ﬁ1rgﬁq thﬁhf
°I§ 351%‘5%315 ' gglg FIEJIS ﬁ'gllépt?keés})eér%t&e%g Zgy c a%ass ufl{\?a‘?fon and fresh spleen
calld eerd pepared nisingr anflel, Strdines GBI Gaktenh @irest-dtimatlatidreof the various
sequence, of the HPV. HPV- 52- eC|f|c TOL
PﬁB&B Sd@thﬁ?eﬁetstwﬁﬁ?ﬁﬁga%ﬂesd SPIepPRYtso MRS ExtHairs Y Elispot
%Q%Q&@%lﬁﬁmu@é IFI@P@&% POEUYERGES oh&; 8 ELISPOT™™S kit
eptlon of one am no acid. Cross stinulation
(Ma;be:ch,nﬁrmcea arcoslag to the atahofacexqrées inseudtionas The plate was washed

forned,in order to determne if | en tes fro
AVEISH 459 It fIDCav HRIEE! Botim FREFTRS SPUlg e counted using the

B(H%B&' a5der Bi6ehddr 4000 P?(S-J?@{BIU%WSJG%HM B@ﬁaboTPrabééT' Fmt Jh%h peptide,
unber of peptides to be tested, regions of either

tlm mERbgrradtspote representsi thh mean bﬁdu;bhqaye fodmaddoir ivas sutnracted the mean

'th.l\/HC ass | ecul es and were identifi.ed .

o lofic o Bieduno PG Eind, Haf e B nifBhE: 2GR phififted with a
Kiefdseittethinetevantlicptitie. Pptidés o noh [HIP- 188en6typed Were considered to
differences with respect to the corres&ondl ng@g@ec{)tl,de

berablg (PYrops stugulgte WCQ@@@ST%WMMAT@@ 42 ijem gaignals when at
1%{ %0 sé)g{sh\evg degpba}ﬁgl\ﬁl%ts pep {)é:II @Qsc %cgt gfglulenseﬁﬂlggr the same

(@)

I munograde 1eve dISS
paptidddiniiy mMivaadnmal.or ed at 4C The nunber of
IFNg produci ng .cel Il s per 106, spl enocytes, was ev uat ed, .
in FH’fédep"éﬁtt“PH]én%‘t‘ |HM}P%(F &gndpiegtsd @piraals did ot stimyipts Apy significant

lul ﬁ"s@ Cinak&dd @gﬁs‘ﬁﬁgtsmﬁra!s ek éf:tqugﬁ’gyrﬁlmbﬁr of spots was

e m ce re I nmuni ze ree tine utaneous
ohsdrhecBaﬂ;erOrEsquhulatlbn N7 ATChH 8ndoytes abtaised ﬁemM%ﬁGSO%nnmumzed

cont r. ol W, Q4 mce ubcut aneaus

c5ify etk RoRR B S PTG BIERepyore HOeS ek pEp DaY: other peptides
tl'lé?lCﬁE'l@F ﬁéptideearé I %mzla@% OF L telSecRilly b STOLSRPe R ), T9F (HPV-
wer e taken at day aftefr the last iimmuni zati on and

31),d95 @ Vedh) and T9Y (HPV-52) peptides.
Alltogether, these data provides a positive trend that vaccination with HPV-16 E6

and/or E7 polypeptides or expressing vectors (e.g. MVATG8042) could also be
efficacious for treating infections with the minor and oncogenic HPV of genotypes 31, 33,

35, and 52.
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cells were prepared using a Cell Strainer (BD Falcon).
Cross-stinmulation of the various peptides with respect

W@ 2007hz18BPV- 16- i mruni zed spl enocytes was eval uBEEEP1997/003368

El i spot using the Mabtech AB gguse | FNg ELI SPOTPLUS
kit or nouse |IL-4 ELISPOTPLUS Kit (Mabtech, France)

accordi ng to the manuf act ur €laims$ nstructi ons. The

pl ate was washed with water and put to dry overni ght

at roomtenperature. Spots were counted using the

El'i SthU§ee@ﬂ§Eor§b6§it?&g€6mﬂt@§9% Bh®ormbB K tide(s) of HPV-16
Serl abo France). For each peptide, the nunber o ots

PR eg@lnltcsactlﬁeenveémgotm@ml moza €afly opalypapsde(shof HPV-16 for the

h f I k .
BASMFOE Bt bdreiEotot o BRYGRELS o e ¥ BHPonasy » pathological
ebriditich dduséEy 4tl164seEnéd péﬁll@mﬂfusnﬁlmrlm HPB’IOIG des from
non- HPV- 16 genotypes were considered to be able to

cross-stimul ate spl enocytes from MATGB042-i mmuni zed
ani mal s when at |east 30 spots were seen and that the
numbe I f HPV-1
s S8 of A fiphoiont RrFrSRE tne BF molf e RoIPRRIER) of HPV-16
onjaenueidlcamldad:m:odmg ond at mord @hdy apolymaptidefs) cfnHPV-16 for the

b Bt SRS BT B st gt STk 05 Aol Hh Bncicon cansed
tma@ 1'e5§1' 'oﬂé h@faR badillEma P& REY L 1BSn APYAIgled from
42-1mmuni zed mce wth the known E7 H2b
restri ct ed ROF peptide. However, surprisingly, other
pepti des than the ROF pepti de are recogni zed by CTL

especi he TIL .( HPV-3 TOF

( HPV- %’ Yobd A SRRUPQSE p ang Pyegr m Xﬁ éi%‘ﬁ?‘?épt‘ﬁg(sspf HPV-16
gk &uﬂéi&vacﬂESn@dﬂ‘%Scbrid Mﬁnbfeeéhﬁlytﬂlﬂjrpépﬁﬁé(b)ﬁaf HPIV 6 fdt inducing an
HPV- 16 E6 and/or E7 pol ypeptides or expressin

{reRuBg Espensy agngt pERIaLynedyiag papébnt?éﬂréf mb@rathaa FEPY4p-
treating infections with the m nor and oncogeni ¢ HPV

of genotypes 31, 33, 35, and 52.Cains 1. Use of a
conposition conprising one or nore early

pol y pépThetesesdccatiingRo-ah§ons oﬁclaimmi b'tcr:3,awhdeiarsai1ﬂatrlgast one human

one or nore ear| pt i of HPV-16 for .

R eV aco R hndth VAo selbRt s F 0wt corsiting f§ HPV-31,
AP V-8 egpyvoss, q&pmpatﬁw.ggl Flv-spNdpiLsy) HevSRd m»v@ and HPV-
| east “one papi | | omavi rus ot her than HPV-16. 2. Use of

68¥bnposi ti on conprising one or nore early
pol ypepti de(s) of HPV-16 or a nucleic acid encoding
one or nore early polypeptide(s) of HPV-16 for the

5. The use according to anyone of claims 1 to 4, wherein said one or more HPV-
16 early polypeptide(s) is an E6 polypeptide, an E7 polypeptide or both an E6
polypeptide and an E7 polypeptide.

6. The use according to claim 5, wherein said HPV- 16 E6 and/or E7

polypeptide(s) is (are) non-oncogenic variant(s).
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manuf acture of a nmedi canent for treating an infection

or a pathol ogi cal condition caused by at | east one
woevan218epi | | omavi rus ot her than HPV-16. 3. UsSBCDEP2007/003368

conposition conprising one or jpror e early

pol ypepti de(s) of HPV-16 or a hucleic acid encoding

one of7. Himr eeeacordingdabyoieamt 6, dd{esdin shidHPY-drgoganic variant of the HPV-

' ci ng an,i mMmune response agai nst at Jl.east. one human . .
L5 8 lfhebfios, S5 Priess ST Ry g sedieneR i B R f icentical
{Pthe AMONFad séduehdBshdwnGn SEQUIPNE):N . sai d at | east one

human papil | onavi rus ot her than HPV-16 is sel ected

anong the group consisting of HPV-31, HPV-33, HPV-35,

HPV- 39, HPV-51, HPV-52, HPV-56, HPV-58, HPV-59 and

HPV- .. : of q] . | F

T, R polSR PG5 R RO Bl b e -
PO 7Rty pepeids tomprises dntariab)HoRipédqdenceanhitll iphdmiplepdbugier identical
or both an E6 pol ypeptide and _an E7 pol ypeptide. 6.

torfbe gEneid pegusrca Horndn BEL IRNG & n sai d HPV- 16 E6

and/ or E7 pol ypeptide(s) is (are) non-oncogenic

variant(s).7. The use according to claim®6, wherein

sai d non-oncogeni c variant of the HPV- 16 E6

pol ypepThaiesecoogpdingde aapormnofimaiasi dtost oytheraie saidiRV4 56 E6 and/or

nol.ogou .identical..tp the 1.no i d,sequenc
B R TRt ide) inifte) moeifed s, Bo bR AEBiIPh gL B el fembrane by
fhcolfdpitRich HemhBraneAn iy RaRY Gené@ hh @R keRétohy R qtiti¢e. 16
E7 pol ypepti de conprises an am no aci d sequence which

i s honol ogous or identical to the am no acid sequence
shown in SEQID NGO 2. 9. The use according to anyone

of cl %?:Ifhdcgtxée;) aldorc{igg é(?ic%oi%ﬁ,?\gggyfn &84 ﬁ@en@}%eq C%Znag sequence

pol ypep S SO as to be anchore
htd/bheece@bty B&RJehen arddybiatiedr feorhathengbies glycoprotein, the HIV virus
menbr ane- anchori ng sequence and a secretory sequence.
1@Yelom¢élw@r<&ewrgh%@e%#5c\flra%5rﬁ ®oteiher ei n sai d
menbr ane- anchori ng sequence and/ or secretory sequence

are obtained fromthe rabies glycoprotein, the HV

virus envel ope glycoprotein or the neasles virus F

pr ot el h. Thd.usEhaccosdingctoockdimgl @, owberminmsaid, HVeld @i 56 polypeptide

i d.HPV-16 E6 pol tide,. i i no..aci d L
SQIBSRE AN ATIER 28 FEHBIGGEUER o PPREREPUS P 5P G fheygmino acid
Sgutn @ANBRAGE SEQPMINIOY 35EQ | D NO - 3.

12. The use according to claim 10, wherein said HPV-16 E7 polypeptide
comprises an amino acid sequence which is homologous or identical to the amino acid

sequence shown in SEQ ID NO: 4.

13. The use according to anyone of claims 1 to 12, wherein said composition

further comprises a cytokine or a nucleic acid encoding a cytokine.

14. The use according to claim 13, wherein said cytokine is IL-2.
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12. The use according to claim10, wherein said HPV-16
E7 pol ypepti de conprises an am no aci d sequence whi ch

W0 go0nomsbHgous or identical to the am no aci d BETHRINOE003368

shown in SEQ ID NO 4. 13. Ths use according to anyone
of clainms 1 to 12, wherein sa % conposi tion further
conpr lie"ﬁheaus:e/amormg 40 aayonecbeclaimg il dtoeht o\&lhengmasald nucleic acid

oty ot S I8 267 PopcHlich i Griee i F e

of clains 1 to 14, wherein said nucleic acid encoding

one or nore HPV-16 early pol ypeptide(s) is conprised

in a vector. 16. The use according to claim1l15,

wher eil§- Sh¢ useAceendingdercim; L5, avherear said yirgloescior is a yaccinia vector.
The use according to claim 16, wherein said vaccinia

vector is a MVA vector. 18. The use according to claim

17, wherein said MVA vector conprises a nucleic acid

encodi hdl'hehse HE¥6rdifg E® clarh  pewhérdm saldacaediniancketortihe MV A vector.
7.5K pronoter, a nucleic acid encoding the HPV-16 E7

pol ypepti de pl aced under the 7.5K pronoter and the

human 1L-2 gene placed under the control of the H5R

pr ono§ @rrhelie alltRding8o AGGAT, Mhetetn %@M‘VA&AecWﬁ @b@pAses a nucleic
said nucleic acids éncoding $ai d HPV-16

p@dyqneqzxilngi ghe ERVA 1 6BG- n@lygeptplgl glmdt yndler glmwg gromgiers a nucleic

L2 ge n de N III t h

o cboeinp YD B asPufeRy St 5 he] oipglh e 7 K pramptsr and e
ASmaniIengiefle plb&l @ider B dbnfrat bfthe §isRaproseddi tion is

HPV per si stent i nfection, a precancerous or a

cancerous condition. 21. The use according to claim

20, wherein said HPV-associ ated cancerous condition is

a cerysc n [1C : : :
Cance s Bhe 635 SH0ERg BR800 Thhudle Sl enodin said
Sﬁ’l\dldi-lFEﬁ- pdypeptmlb;sshlqb rIHb‘é-ri@eE'Z) elypeptidd awd said luman IL-2 gene are

cervi e eoplasia (CIN) of grade 1
EEGW31n4§ no?ﬁg h%éé%ﬂﬂ? ‘to anyone of clains 1 to
22, wherein said conposition is adm nistered by

subcut aneous or intranuscul ar route.24. The use

according to anyone of clains 20 to 23, wherein said
conpo2d+ Tbe uss acdendings terassons ofgdaims) 1 gonifi wherging rherein said

BoldgieBl Sohdt e AR BslaatErarRlbay § bhunstitys (e cancerous

esvaMidrses a MVA vector as defined in cIa|n117 18 or
19 and is admnistered in three doses of 5x10 pfu to

21. The use according to claim 20, wherein said HPV-associated cancerous

condition is a cervical carcinoma, an anal carcinoma or an oral cancer.

22. The use according to claim 20, wherein said HPV-associated precancerous

condition is a cervical intra-epithelial neoplasia (CIN) of grade 1, 2 or 3.

23. The use according to anyone of claims 1 to 22, wherein said composition is

administered by subcutaneous or intramuscular route.



5x1 07 pfu by subcutaneous route at weekly intervals.

WO 2007/121895 PCT/EP2007/003368
33

24. The use according to anyone of claims 20 to 23, wherein said composition is

administered at dose(s) comprising from 5x1 0° pfu to 5x107 pfu of vaccinia vector.

5 25. The use according to claim 24, wherein said composition comprises a MVA
vector as defined in claim 17, 18 or 19 and is administered in three doses of 5x10° pfu to

5x107 pfu by subcutaneous route at weekly intervals.
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