WO 2007/ 147518 PCT/ EP2007/ 005261 Use of PPD for the
adj uvantation of a nucleic acid vaccine. The present

WO pwendiseh provi des a novel adjuvant for nucl ePCT/BR1007/005261
vaccines, and in particular the present invention
provi des nucleic acid vaccines that conprise, or are
adm ni stered in association with PPD. The present
i nvention also provides nethods to inprove the
therapeutic efficacy of nucleic acid vaccines. Mre
particularly, the present invention provides the use
of PPD in the nanufacture of a nucleic acid vaccine
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by the nucleic acid VaCCI ne. Vacci ne conpositions,
kits conprising separate nucleic acid conposition and
conposi tions conprising PPD for separate
adm ni stration, nethods of manufacture of the
vacci nes and kits, and nmethods of treatnent of
| Mfiev prbiseht inviention tpnevides @i mevet @djLosint famsudéictaoid vaccines and
present inventiqn are provi ed For_years, vaccinati
in parGHAT dheSTeekL BuSR BaOes et Sort, vardRes et cofprise, or

are é&‘ﬁ\rrﬂgt‘é?éd QE ?f%cﬁ:néﬁbr@%ff?'PPf) afhé”’ﬁrbgéﬁ‘t frﬂ/eﬁ‘rtloﬁ also provides

protern, or attenuated virus) in order to
methodsde mprwmﬁhedhemmmseefﬁh:aca/cmfewd@alam vagcines.
i nfectious organism Since the end of the 80's new

v Moten pariiculaly hthel ygreséaty invatioar pnb\xmes:hheousesd)f iRPD in the
the introduction .into an aninal_of a

manglgrie Qf iyNUCIRlFc e vageing g@aaeﬁ@encfea\{h?g PHEROSE; Pfeenhancing the
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vaccinee \Fdome) aompositiortse rkitss tomaplisingbseparate \Waslaie racid composition

and (¢arBBpations QeAMPIE NG SPERY TorfiseBriats, SHDinfitagion. omethods  of
mamﬁ’f'é%ﬁﬁé%f%b%dd&'ﬂ% &AH 1 GR, iahdt MathdH Bf eebtrHeRt of individuals with

(1 ncludi ng CD4+ and CD8+ T cells) and hunoral imune
the vaesipermasspasitionseof theuredentcinaestion aes prvidrdl ant i gen
is processed through both endogenous and exogenous

p&tdwveyears anwhqmmtlmle Hohnapes  lkave peesemtta#gt oonsisted in  the
Intl’O(éql%I@%CI%F %tglo%j:-r@i of Egrlm exeeri{e( a/iHaC )prgkgﬂr? & M%sgb%r/e é\tlter‘?uated virus)
in oré%ﬁﬁb\é%gg%g / é%n@@sp@%@%ﬁecté@ égﬂ@t Ih/infttious organism. Since

61 2 The efficient generation of a CTL
the amtpbthBeSﬂammwﬁcnﬁ@omﬁpclﬂmqueaé\avpr@mﬂgaradtwlmcmconslst in the

o SRR 56 58] S Byrelor BTl AHELE( S sdaence coing o
the %‘l}{ge@l‘?rﬁo’?)e@hblég alhive Vhetinia! WRus aswedir) adrabids gR@bprotein has
been successfully used for the Elimination of terrestrial rabies in Western European
couritfies (Cliquet et al., Dev Biol (Basel)., 2004,119,185-204). The major advantage
of nucleic acid immunization is that both cellular (including CD4+ and CD8+ T cells)
and humoral immune responses can be induced because the encoded antigen is
processed through both endogenous and exogenous pathways, and peptide epitopes
are presented by major histocompatibility complexes (MHC) class | as well as class |l
complexes (Haupt et al., Exp Biol Med (Maywood), 2002, 227,227-37).



these antigens are poorly recognized by the i mune
systemwhich is down regulated by factors at the
w@esorpkmiy of tunmor. The vacci nation of pati eneGT/®PL007/605261

nucl eic acid encoding a TAA | eads to the expression

of the TAA in an environnment2where the immne system

is fully effective and generates an inmune response
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every treat there is always a need to I nprove t
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However” the ™ dentiTication of "adjuvants
by fagtnrsaﬁltbe fpariphecy of dumor.dThaveacaiaation qfspatue@ts with a nucleic acid

trai rwar nce the mechanis inplicated in the
encofligucl A dpaie do 3hT RerSSabt e b M, ah FiESgrikt Vinere the
|mmLIHéC Is,%t‘érrﬁ% Juihp &Hettivarghd @enb?ﬁe%éﬁ‘ imhRine¥ésdiise specifically
appl i cant” has found that strong adjuvants of

’dlreCtQCb@EDalnsiribB tuanegicessuch as BCG,  nont ani de,
| evi mazol e or chloroqui ne are unable to increase an
i isufor eesryotreatmenfaithete as awaygen needotd:ednpl_;ova the efficacy of
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tuberculin Teactivity. After intradermal injection
the dtseaE?PﬂJ)dlcatﬁorprrta}'lm ueefubf a del ayed hypersensitivity
reaction characterized by a raised bunp is a sign of
t tioaveuelr dbe sdemtlffoad:ubncof adﬁhﬁantseswiébléF’llbramdmcacrd eaccination is

{or | assi cal en has alre en di sclosed in
nots rﬂ@hg‘pmrdasflpce fSns !588"%’15 ¢d in thg IMMENE fesponse against
a tra!ilﬂHHQloJ/accH@%? %%cle?@%c@ va@&ﬁérérg%tath\éaﬁrhéeFor example, the

conpri si ng etlc aria peptides conjugated to
applm:mb hahnfoundt thaat s(rms;goarﬂ;ooa:smej tmmmmdesamn@lm as BCG,
ein these t

montE8iHR. IRNiTg=alec0f G157 Bafipe: SEcuniRE BnPei€rsg Ao mupyne response

agalrfé,ltéﬁla?ﬁ@éntémodéurﬁy é@]ﬂn@@r@ablﬂl ection of the PPD and
of the antigen. The applicant has found that PPD is a

VEBRH B ﬁﬂ da?fdiéﬁ‘lmde‘ﬁfvaﬂ\l@' % Ca A ofv%ﬁl'pﬂﬁnéé‘deﬂ%&ed from

parti cul o nucleic aci‘d vacci ne usi ng
Mycabactartmnmdabemufams aBP® wouged dsla7ess for the detectlon of tuberculin

007/ 261 3 ve tor cove
reactiyily | Afipiar AFASRRHR] SiVRFiomnef DY oo goPuElfn of a delayed
hype%h’sﬂﬁﬂ? reaction characterized by a raised bump is a sign of tuberculosis

infection.

The use of PPD as a carrier for classical antigen has already been disclosed
in the prior art. For example, Perraut et al. (Clin. Exp. Immunol., 1993, 93, 382-6)
describes a vaccine comprising synthetic malaria peptides conjugated to PPD. Ohno
et al. (US20060008478) discloses complexes comprising PPD and an antigen
wherein these two components are co-precipitate. The entire prior art discloses the

simultaneous injection of the PPD and of the antigen.

The applicant has found that PPD is a very potent adjuvant of nucleic acid

vaccine and more particularly to nucleic acid vaccine using a recombinant virus as a



present at the surface of the virus or expressed

during the viral infection was supposed to be
wa@fof7iigisesit t o adj uvant the i mmune response r aPGEEP2007/005261

agai nst the antigen (J Inmunol., 2005, 175, 599-606).

Sunmary of the Invention Accgrding to one enbodi nent

of the present invention there is provided a vaccine

vecGETHE AERSEETRES Sbofty ot SnOYE' GRS et antgers

preséite at rtkiensurfaceprofvinde siras kot exprezsed daring i thiengiréli Jnfection was
PPD, and (ii).a nucleic acid sequence encodi hg an .
suppgfed gien bey guBiciant 19 adiised t they KAMURGe FRSRONSEr BB sagainst the

antigBR (I 9nfindiN 908354 7§ db Eyne Tesponse to an
ant'r gen, sard met hod conpriSing adm nistration, either
sequent i al 0 si.nul taneously, a nucleic acid
e%ﬂﬂﬂﬂ?&y gtwfnhvﬁehorénd PPD. In a further enbodi nent
there i.s provide the use of_ PPD in the nmanufacture of .
ar)%ﬁser@aagtet Oﬂ%remﬁedmnefemtprssﬁerﬂn{nivm%%@pbsngéov'ded a
vaccih@, %ngg%i'tiﬂﬁnc&ﬂﬁﬁgﬁ | i)ﬁlé’e M hehGeldle Scid e encoding an

said n elc aclid se ei'ng adm ni stered either
antigeequentially or sinultaneously with said derivative.

In a further enbodi nent the present invention further

priow fuethen aspbet; thes fivientioh prowdesia kibof pareonsprisind@PPPD, and
.. derivative to enhance an i mmune response to an
(ii) a gHeleieAcd Hegyence $nsoding & antigeny sequence. I n anot her

enbodi nent, the present invention provides a nethod of

r 4 & fygthen aspasiiibe irvidiesepiovidesna method (i ineteasing an immune
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respefisiién Shitbfh, SAERRLILAIMMS b8l raflon s sequentially or

simultesoubty, associeiet asid wntbdinghen dntigers and RRE,;
additionally adm nistering PPD to said mammal to raise’

Sah @ furthiBE BB RFABAE therE ¥ PR&VIO tRY LEE &f IFPR it AtarRfacture of
i ncreasi ng the i mune response of a mammal to an

a medinamenjdor the ephascagent of areinwunadespeRIeie Ag argigen encoded

by a HHShIGHERT ssafelter S, ik, AEHFBrER P8 adfinistered either

sequéntialh or imiltanBBUSTy witt Sgitlidegiviaivencr ease sai d i nmune
response. Detail ed description of the invention. WO

200731 AMiirierPEmnBEaiReitOOpe6 1predent invention further provides a
pharmaceutical composition comprising PPD derivative to enhance an immune

response to an antigen encoded by a nucleic acid sequence.

In another embodiment, the present invention provides a method of raising an
immune response in a mammal against a disease state, comprising administering to
said mammal a nucleic acid sequence encoding an antigenic peptide associated with
the disease state; additionally administering PPD to said mammal to raise said

immune response.

Further provided is a method of increasing the immune response of a mammal
to an immunogen, .comprising the step of administering to said mammal, a nucleic
acid sequence encoding said immunogen, additionally administering PPD to said

mammal in an amount effective to increase said immune response.

Detailed description of the invention.



As used throughout the entire application, the terns

"a" and "an" are used in the sense that they nean "at
wo e@st4mdme”, "at least a first”, "one or nore"POYEPBW07/005261

plurality” of the referenced conponents or steps,

unl ess the context cl early dyct ates ot herwi se. For

exanple, the term"a cell" includes a plurality of

s Boed UielhRg Be b abOEERn: mELRAE B 4 A are used in

the seﬁée thattHey ahéarpratdeastadne] "ataehstrafitst) "ohe bhmore" or "a plurality"
el ements connected by said ternmf. The term "about

of the wgfe@n@qﬁ@@myonggtslgeﬂeﬁgr unlassithe, §omeg(hplﬁagm%|ctates otherwise.

For eg{aﬁfﬁéattﬂgyte%t" 'd%lll%@uc?&da@frg t& Od? %ﬁIQ%XIuWLﬁede&té/és thereof.

n-val ue or range

|s, tended to an that .th roduct s, -
caTBblET Cocaf wRERGE el FERh imdloes HIERBAITAG of "and, "o
and %‘H'B?@?'@'Btﬁepﬁoﬁlbﬁ%?uon%ﬁthé@leméﬁfs' stshinegted b@said term”.
Consi sting essentially of when used to define
T‘P'fé gér?n " O%F t ﬁﬂgatgﬁlt'h&d%se?h%'ekelﬂeﬁ{éans V\flthln 20%,
I'ng o conporient's or “steps of any essentia
prefesatypiwithimn 086, a'HdJmpra peefepatsly within 6%nef a given value or range.
essentially of the recited conponents woul d not

eXG usked hepsin, Ganterm Nedthprising” N intemdetito esddry that the products,
acceptable carriers. "Consisting of shall nean

compogitiansi AgdnBrethedeinglvde dhel @f@ﬁﬁf‘§96f CQinRepents or steps, but not
exclut OB O'b ?ﬁts%‘ﬁﬁgo'%%sgﬁﬁ | fe' W e Jseerdmt}ﬁa‘&féfﬂ% products,

oSitlon ers a Co |na|on nucl el ¢ aci
com;mﬁman@metﬁodg, amlhmgag\eexdadnngRBer tompooehtsnat staps of any

is, for  exanpl in the formof an adm xture,o

essepfj) §I(gmﬂﬁ@@ﬁﬁs ihus, 3 GRYNROSIHAR ARSI quegqsyntlalﬁy ol} the recited
comp het E%lﬁHéQFbéH cbﬁlahhﬁaﬁt@réﬂd’ §r‘?ﬁ§ééﬂti%ally acceptable
| VI du IP1

conponents, for exanple in form of
carné«st "6onp|stlsgrrgf‘ shalichneian axclodinggoerecthaentrace r&jements of other
ant |? fa\nd PPD, wherein the two conponents are for
COMPONeIFS, PES®PSequent i al or si mul t aneous adni n| stratl on.
Preferably, the adm nistration of the t

one
i &\SsUBed HMEH) (e Jeim| VRGN SOMROSIHORy T Bre o, gREbination of a
r P, u Pr@at r t
: nucle;tufe éd Céj%uenc@ \%hfzbﬁﬂg éﬂbgh éé?g ?ﬁ?e’?gﬁangea cfoy bmatlon is, for
exampié eris tttetf_menpraft alnnsadnbb(mrae«bfbmd HwoSeddmeponents in a single
pharr;rggggt%% Sgalc%g{)ttggfq fg(mgﬁ'po;lmor ’Iﬂe r{%g} io?"éggﬁ%te individual
comrﬂﬁwen?s 243k - exEh n%l@' |ﬁ°t &F’r?' o?% RR'BAEHALING T RRBRIC %'cﬂﬂsequence
protein tal ne by the Seil bert process. Suc
encodingp agi anhgen,aaed PED, ewhersin, thec(omewnaongntavare 40 ¢eparate,

sequ%gﬁggr: gfmﬂp%g é;i{b rﬁ\?tﬁ%t%(o?:g}r%ﬁagﬁb/ggﬁ?e :Jagnilms%ratlon of the two

comﬁ?ﬁﬂf@%ewﬂétéhhalﬁ%ﬁﬁultahé@ﬁs. USA), Tubertest

As used herein, the term “PPD”, “Purified Protein Derivative” or “tuberculin”
(which can be used interchangeably) refers to the proteins obtained by the Seibert
Process (Seibert et al. Am. Rev. Tuberc., 1934, 30, 713-720 and Seibert et al. Am.
Rev. Tuberc., 1941, 44, 9-23). PPD aiso refers to compositions comprising the
protein obtained by the Seibert process. Such compositions are, for example,
commercially available under the applisol® (Parkedale Pharmaceuticals, Rochester,
USA), PPD Tine Test® (Lederlele Pharmaceutical, Pearl River, USA), Tubertest



WO 2007/ 147518 PCT/ EP2007/ 005261 5 (Sanofi Pasteur

Msd), Tubersol (r) (Aventis Pasteur), Aplitest(r),
w@eloamersTest - PPD(r) (Scl avo Laboratories, |t aPgi/EP2907/005261

Mono-Vacc Test (O. T.) brands. According to a

preferred embodi nent of the §nvention, PPDis a

conposition chosen fromthe group conprising

(Sandft B3st tN@Bﬂeﬁ'HBgfs%%' A\}eniti§ 19 | on?l %jl@és&@“%clavo Test-PPD®

vaccl na cor he
(Sclays elsatrdratpiels| clédliynot d\/lbaoaﬂamt dast ofO. Er)obmdsanAocordrng to a

f
prefeEpd @Eabalimens oY THainveRbRpI BPLyis &iCompaiitian ehogsn from the group
compﬁ@l ngﬁhbéﬁeétgg Smdéi%’?%l cancer, allergies and

nmune The term"antl gen" refers to a

TR SLSE 18, 1 4ol RN Bk R 1o e

preseabapphéhtionafesr ba i dpted br Eroté@tﬂﬂ'bbﬁ tretraehnof mdmels against a
an animal to produce antibodi es capabl e of binding

varietyrof diggasspstatgs sueh aénfCPrg@FﬁmNﬁ‘ xivel. pasteria) %aaﬁéa%me 'nfectlons
t th t
cancq, aftbfescad ATmmhe G8aREIS ™Tan (Terers foa -

RS B D S R ST LRl apae o
berngSBH@nd 'b%lséesélééﬁ\/e @Fﬁd\'ﬁ eégéﬁt Eﬁéh'%'dﬂﬁ@ﬁtrb@gﬂgl aald additionally
not Iimted t -1, NMAGE-1, MAGE

capablexoflbelmwcsgd npoamtaemnahtq arastuaeaaniivediee sapablsr ﬂfabmelrng to an

epitope fﬁ;’ag% fi @%g&gé %ng&éirﬂ?%gp F‘%Z‘%&He{bﬁg a%' &?RES?

TRP- NY- ESO- 1, TAG/ KSA, ER- 2/ b bl
TR ne drpbowRErt 119 Snthed: s a, %aurrégé%%@@r%n%en (TAA). TAA

refersatooé%SFeE:@Fe 150 q8 igEREdtel R aTN@gn ¥ fMdabncybradsidigrin tumor cells

mbodi nent of the invention e antigen'is a
than m porturabr gals géthe same ssie &ypearfcxayppleasofubA4 inelugdes but are

not Irmﬁﬁﬁ%iﬁ%@gj\ﬁA&]‘-? b%‘:(éﬁ %gﬁg‘g '@5 lﬁ%{?ﬁ%"e%bn%c -2, pointed

mutat\éurra% 6@66§érﬁ=,efhdiﬁial ’cUrepcﬂﬁt mutgidde 58 Oo%rfexphesfsledapﬁB CA-125,

Pi cornaviri dae . pO I O VI ruses, q_at 1t1s
PSA Virarbiba BBy i BRBA |ﬂruF?§rW®oi6§Q§'k‘?éem Ribds TRP-2, NY-ESO-1,

TAGTZ) KEK! HERES ey HPHH 15 kh?a{a\‘;‘vg"fh i %G?vn@rﬁi §hd LRP. According

cause gas’troen er

to a pesferred ernbeginedritithe TWA isskisIC T.ubel I a viruses);
Fl aviri dae (e.g. dengue viruses, encephalitis

Vid HESther XphbSWiTeR &FF tHE livtion, @9é amBiybh iidlkemicoBial antigen. A
coronavi ruses); Rhabdoviradae (e.g. vesicul ar

mlcrobtaimlgensaa/use@é\@rernasra@saotrgm@f,)a migrperganisiadneladipg but not
limited to virus, bacteria, parasites, and fungi.

Virus comprises but are not limited to Retroviridae, Picornaviridae (e.g. polio
viruses, hepatitis A virus; enteroviruses, human Coxsackie viruses, rhinoviruses,
echoviruses); Calciviridae (e.g. strains that cause gastroenteritis); Togaviridae (e.g.
equine encephalitis viruses, rubella viruses); Flaviridae (e.g. dengue viruses,
encephalitis viruses, yellow fever viruses); Coronoviridae (e.g. coronaviruses);
Rhabdoviradae (e.g. vesicular stomatitis viruses, rabies viruses); Filoviridae (e.g.
ebola viruses); Paramyxoviridae (e.g. parainfluenza viruses, mumps virus, measles

virus, respiratory syncytial virus); Orthomyxoviridae (e.g. influenza viruses),



ebol a viruses); Paranyxoviridae (e.g. parainfluenza
viruses, nmunps virus, neasles virus, respiratory
waeynouiisad virus); Othonyxoviridae (e.g. inflePenEP2007/005261

viruses); WD 2007/ 147518 PCT/ EP2007/ 005261 6
Bungavi ri dae (e.g. Hantaan véruses, bunga viruses,
phl ebovi ruses and Nairo viruses); Arena viridae

Bungalffiiake’ 8. c HaR@an Viiksas) buRgaY MIriées (phidboviruses and Nairo
reoviruses, orbiviurses and rotaviruses);

virus@s), nanginai diislaeHépemohagiod fever-epases) Reovitidag )(e.g. reoviruses,

oA B, B oL BRI & oo
Pawé\ﬂﬁ@@V?alWBUsek’%r Pepovaliidae( Ngappsmal WRLSEs,vipooma viruses);
HS and 2, varicella zoster Vvirus,

Adenéyirgﬁﬁg(mqatiamovbms); hierpesvinidae éherpeg simplgxevirus (HSV) 1 and

vani ql vVi.ruse i N a Vi S 0x. Vi rus L .
2, vafiffli Fobterau i GrotRERldRs | GRAC e, Vi Pokyindae (variola
virusés,Coashinig Vieusisef sox aftueabpdamenkidebiridae (eny.eAficdh swine fever
~ said antigen is an antigen of the Human Papill oma
virusli rus (HPV), According to a preferred enbodi ment, said

HPV antigen is derived from HPV-16 or/and HPV-18.

Adécoortlimg) ta prefarredeambodingntedfdhe dnvantiondsaie @mnfigeaiisl an antigen

HPY antigen.is el ec in the gro consi stin f .E6 .
of the Ry JapoRagVEHS AT AdePratior i acaraiged danBrdigrent, said
HPV BRligém s darivediromOHPVORS bpandepeofg. The present

i nventi on enconpasses the use of -any HPV E6

pQl i [ biadi N 3a : :

P ECLBRING B, . Ve i e neD cemPpBMEie e AP gntigen s
selecid pothepgpiupdeomsisting lof ik egrly coding segibh exfddPYy Edt early coding

. le ignificantly, reduc nger et al., 1989,
regionBHPY 288 naptel cBnaEpB ket al o 1601° Col i 67
547-556; Heck et al., 1992, Proc. Natl. Acad. Sci. . .
ushegyesentipvention eppinpasess He use gbany FPV &6 rplypeptide which
. . - ) - AL C- i i i
incif 4R 30 e AP R 1580 Whpty REBIE! (80 drany eV
E7 pobipeptde oivhizhe bordimgrie &b o aterdd resiadueast Isggraficaohtly reduced

ungeZet ADD 1985 BIBS L AR5, GeodilBLAL B e 7, 547-556;

Heck@19u®02f PrbE Naf! K@aﬁpﬁci.l@ﬁ 8@9'4>4r4§m446?)phéf4{>§ Btal., 1992, J.

special preference for the conplete deletion o
Virol. rte | 2114852428). tfonoadneoRERIS) HPN-h6rE6 vadangiewhichHB\suitable for the
E7 vEri ant which is.suit a(glle ch;r ft he purrﬁgse of. the id id
PUrPQsEe S e RTRTEMY IMYFNHIEN 8| dIStEd P I §F B alPRoacid residues
locaté@f | flofreSastexinateft esodifienn anBr Ay ERbRINMaRAF Pb@iﬁoﬁl 122 (+1
_ to approximately position 26 (+1 representin he
representing the first mﬁtéoo

special preference for the complete deletion of residues 118 to 122 (CPEEK). A non-

fne masidue of the native HPV-16 E% polypeptide), with a

oncogenic HPV-16 E7 variant which is suitable for the purpose of the present
invention is deleted of one or more amino acid residues located from approximately
position 21 to approximately position 26 (+1 representing the first amino acid of the
native HPV-16 E7 polypeptide, with a special preference for the complete deletion of
residues 21 to 26 (DLYCYE). According to a preferred embodiment, the one or more
HPV-16 early polypeptide(s) in use in the invention is/are further modified so as to

improve MHC class | and/or MHC class |l presentation, and/or to stimulate anti-HPV



native HPV-16 E7 pol ypeptide, with a speci al
preference for the conplete deletion of residues 21

WO 200264715BLYCYE) . According to a preferred enmboRGTEPI007/005261
the one or nore HPV-16 early pol ypeptide(s) in use in
the invention is/are further7nodified so as to
i rrprove IMHC class | and/or MHC class Il presentation,

imm / QpY/0 E%t igidl &t7e Wdedﬂagsv‘ﬁ}ez%aéa‘}@ﬂcﬁems and it has been
/EP2007/ 005261 nmuni t HPV E6 and E7

prevnpusly;ﬁmwrdélsatammhraneanrepeotaélpnsp@mts to imprayeetheir therapeutic

ety 5L BB BT FRC S HELATIRR Tl ot oo

one M’pﬂ% @W@ar Tb@l%ple_ﬁﬁdé@)’ seeaddyi s inehbed eslithey &l membrane.

| east one ear | y pol ypeptide(s) so as to be
Membrmmrae@hozageh@alew easilyr achieveddnb inoespaiatingr iigthe PV early

oy BEuAES, Ao RRTER A e ERRETR Rt tcks 1

secrdigityl \segbehydeplel. dg élgﬁbls peptide).s MerAbrine-a8ehEIRE and secretory
(i.e. a signal pepti Menbr ane- anchori ng and

sequeeese AR Knowadndheeart JpEein sasrelory sequencessarepresent at the N-
termlf\ﬁ &IFTE ﬂr{)ey ﬁgﬂgfégﬁegﬁ}rg%ég r Bgég ggtcgééeﬁhﬁolggeﬁﬁcgég '?alr'ﬁj Hitiate their

rane

passagetmm ¢hé hendoplasiaikageticultm (BR).eMhep! asually bemprrweurrs to 35
They usual ly conprise 15 to 35 essentially
essewﬂ opydIephoRia ARiaei addanwveichapee dhem resmruRsy bwyaaspec'f ¢ ER-

{ t
losa S fReckoc! ThETIRRERIAE= S e, MorBitiEanchoring
sequéncgd wréygsmﬂyohngt?ly nh)rtffbphebmnm srfatumfam spolesr td hmchor the
polyrBPHRS Y 4 CRYoREMbIGHe. (sPR TO BARBIRE BraRdED BbTEpze. 1991, in
IntrocﬁIdtlBﬁttHrFf’rofbln Rrctdrd p %ﬂﬁhm‘?)Gaﬂ—é}%g‘:ho' ce of the

nbrane- anchoring and secretory sequerices which can

bef‘h\ésérf:%bé‘ df r}ﬁewagﬁéné’fanﬂ:p&lﬁé %%?;E%%rﬁ%cﬁ'g éﬁgjenﬁes which can

be tal ned
be ummimthaeomtektedf mﬂ ppﬁﬁntdaverﬁmnr issvagy. They engy be obtamed from

any EYEERGBRorask SO AP Ser SO USRI, ComiRitsh fdeed-reellular or
viral ffj’oéﬁ:f iies hes, Vlﬂé“fa&e%r %ﬁ reidT¥f {Re SUIV NGRS -envelope

nbrane anc orlng an cretory sequences
glycopmierrt ed of rmemdﬂasiés MirasdaprgteitPsr héay pel syrdpelicieBhe membrane

rdin o the inventi.on have n or
anchiying <aaior oseeeloty' SRalSHG RSy | 87 fRch, G e sy HPV-16
pondePﬁdé@%éH AtoPfifg 80 Hfe ifveridnnhf 'hréklé léscoﬁhmbf Gm@rent origin.
he codon for Tnitiation of translation and that
The tplﬁefenmadarsaﬁeeofameommgotséheeﬁeeratw Iseqaenee nisndbe N terminus

downfsf)rrea%x rimthg cgérgrg 'fg} |¥a{’"8|§ treransﬂ tu(gljm1 Sc} WRat of the membrane-

anchoring sequence is the C-terminus, for example immediately upstream of the stop

codon.

The HPV E6 polypeptide in use in the present invention is preferably modified
by insertion of the secretory and membrane-anchoring signals of the measles F
protein. Optionally or in combination, the HPV E7 polypéptide in use in the present
invention is preferably modified by insertion of the secretory and membrane-

anchoring signals of the rabies glycoprotein.



codon. The HPV E6 pol ypeptide in use in the present

invention is preferably nodified by insertion of the
waeewrassiy and menbrane- anchoring signals of tPEI/EP2007/005261

neasles F protein. Optionally or in conbination, the

HPV E7 pol ypeptide in use ingthe present invention is

preferably nodified by insertion of the secretory and

TR0 BB 98 S et b g, S ram

_ posnBectbmtéaa dmﬂpdésbuglamnmrbSIlnmtecEtcanléasleareliaegpéc'las Staphylococm
teri Such %ram positjive bacteria include,

specg:,se anst gFrpp{qC@@ H®, SHEAR S @man%lyieegadgf'ﬁp'ﬁﬂ‘-@@@ctyt are not
Ilmlte%pt%C'E%Eheﬁ&ﬂ?%{IEi? 8886%%%&%%%% t?gﬁ%ﬂf‘%@l Vs‘?)eches Specific

bacteria inc but "are not I m er C
exampbés of msfeuhh».umrbastesrrmmohsde dotl aﬁalnmnmhlted smeldeksobacter pyloris,

Bore Braslorierini caIPrEYa RREUTEGHUA Y SFasiets spRdp & . tuberculoss,
M. anngd‘M.f ﬁ{t# céﬂﬁl#rQnEN/I' %a?fé%ﬁ”wh'dc}'(foné\éﬁc%ﬁz o'cécélﬁ’§ aureus,

hercul 0si's, M - avi um i nt'race
NensSdnakar@rmorrhdﬂaq;or dNeisggria St memngitidie c usLiateriaus, monocytogenes
onorr oeae, eri a

Streploecitatie PyRBRBEY (Ggeed STeprasctsh QIERHss2qinetap (Group
B S‘ire%‘tdS&%C%PCCSﬁ'bgtoqéfdc@Q&W(@ﬁ%sag Bt a%tﬁéﬁt@éﬁbcﬁ faecalis,

Strept ococcus) t rept ococcus (viridans group)
Strep&cmscm&ssﬁr@@&coaws @naepokic ctrauk Stneptpcoccus pneumoniae,

patho&ggm@gg%é?ﬂgﬁe%@e&%pgb%:,: ng?% ug influenzae, Bacillus

antrabid! er @rpashiscteium HapmBBHAYS Idafrw@;ra?o@@nurﬁacsbl us Erysipelothrix
antraci s i um di pht heri ae, nebact eri um

or ynebact er
rhumg;pathl@ ﬁlpptgqc%qrnrpgrfnmm C@I@gtﬂd@m @t@yt r@er@b.acter aerogenes,
KlebS&lld rbﬁ‘&ﬁﬂén@%oﬁa‘f lﬂbh@ hiliRda E'%g:g«? sp, Fusobacterium

aérogenes, bs e a pneunoni ae,
nucleaturh pStréptobaeiiiusrmodiiforaiis, Trepomeats pallldmm,ntll@p@abnm pertenue,
Strep éoﬁ;am |lTus noniliforms, Treponema pallidium
Leptoppigo ﬁﬁ@r ?Qﬁu%cnnq_"w%'ﬁfqeﬂ!- Ri cket tsia, and
Act i norryces israelli. Fungi not able/ nprise
cFypgoneteblys carprisenRptosperuspnes @anaap,shlmonlﬂsma capsulatum

R S R K A ———

albica®t her enbodi nent of the invention, the antigen is an
antigen of an infectious organi snms conprising

Phaeorfihg/ B SH6theRenbafirRMt bMHeInveRBEN e dﬂt@@ﬁqgléﬁ%nt.gen of

mal ari ae, Pl asnodi um ovate, and Pl |'asrmodi um vi vax and
an mfragtl@prsa@ngamsms comprising Plasmodium such as Plasmodium falciparum,
Plasmodium malariae, Plasmodium ovale, and Plasmodium vivax and Toxoplasma
gondii. Blood-borne and/or tissues parasites include Plasmodium spp., Babesia
microti, Babesia divergens, Leishmania tropica, Leishmania spp., Leishmania
braziliensis, Leishmania donovani, Trypanosoma gambiense and Trypanosoma
rhodesiense (African sleeping sickness), Trypanosoma cruzi (Chagas' disease), and

Toxoplasma gondii.

According to another embodiment, the antigen is an allergen. An allergen
refers to a substance that can induce an allergic or asthmatic response in a

susceptible subject. The list of allergens is enormous and can include pollens, insect



gondi i . Bl ood-borne and/or tissues parasites include
Pl asnmodi um spp., Babesia mcroti, Babesia divergens,
waeighamns a tropi ca, Lei shmania spp., Lei shmanP@r/EP2007/005261

braziliensis, Leishmania donovani, Trypanosona

ganbi ense and Trypanosoma rdodesi ense (African

sl eepi ng sickness), Trypanosonma cruzi (Chagas'

S [ ;

venorﬂé ? il d Irn%-[%;fomnﬁﬁ tglf%ég%hﬁjsdra §g§.§é:}.‘>§gﬁc§ﬂh% Examples of
naturail bamgalrand pfa;ﬂsalleogmsslnm]ctmbat armhothmnit'edctoanomns specific to

the  iigit ° oPuSEro Caning | LEgaRs (AnBaRdo leTRIoBkAgoides  (e.o.
Derml%:l:> }1%@% (()%%ll '()gdggvge') nseelis X\S’IS:%QQW éré'ﬁéé& Ambrosia (Ambrosia

9 ven ani dan dust
artemfisfotia] Ldiomes(eagnd Lmhugs geregnepeni tolidm n)nullﬁﬂmupi)esCufptomena

(CryofEeTS rardhi ) pRleuta <(tarrads: atiiasl opides ndinus (Anus
gultm@@éﬁ)g B%tulé:f\‘Bbﬂﬂa (v@ﬁ'ﬂicésé)?'muél%bbs(bue%ﬁﬁfb‘éyr@% @ea europa);

rrrato hagoi d arlnae Felis
Arterrmmae(é‘trie@msba vwlg'erls)m Rlaptage ¢siga Plantagoi Iaabebﬁaéa) \Reriataria (e.g.

Parleléwp?fgﬁlg?’lgnc;rp rﬁ%t%%ﬁg]{;.udéoﬁlaggglﬁ%l)a elb\g(p){ Q{%ﬁ]lpagermamca) Apis

(e.g. (A&Ll&ehﬂﬂﬁﬂ&u ét eG&beﬁssuél qerg. Buptessd¥ wmpervirens, Cupressus
gul ti noasa) etula (Betula verrucosa); Quercus

arizonjca,edrd s Caqpb@gsuso rgacr(ogagaa)eudgp@prus A(.etg,;m..lyng)erus sabinoides,

soripb35. e oA AN e LR, Thg feo- Thve

onent@llis)ParGlﬁrﬂae@pau@al Qéib B redrhaétypdrie. Jobidisal;t ePbﬂpIaneta (e.g.
ger mani ca) ; Aﬁ Apis multiflorum; Cupressus

Periplfigetg: ATiAsicasays ASERED0; (his Agrapyress [aPens); senlea (e Secale
cerea@zb st éé‘ﬁcj’ﬂﬁ@urﬁaﬁestf&ﬁmapgaﬁrf}dlg?gg]ﬁi ad I%e@gﬁrﬂ%%tla ; Festuca

uni perus virdinia
(e.g. Mudwelaher)u@ms(beg )Poé’ pratenéis. ar. Pd’émgmpressiae)nAvérhesIe g. Avena

satlvacggg??:ug{ég :ﬁqf;‘ﬁ ga%ﬁ%;)rracg%\égarl %Jsa) Fég(raln ll?rplecgc?oratum);
Arrheﬁékheﬂ)éﬁmé(gefgﬁﬂ%hatr%ﬁﬁi Bldtfs s9 ﬁ@ﬁ?%ée §eﬁ\5?<§w§_ alba); Phleum

Triticu Triticum aesti
(e.g. Bhdeymi prateosejafhalaiesfeuga Piadags &esuiraceal)atPaspalum (e.g.

Poa ate SIS or Poa .c ressa); ena . g.
Paspalystalli ) hrBhil Bt BeranUmarieRRTina g Bromus (6.d: Bromus
inermift hoxant hum (e. g. Ant hoxant hum odor at um; _

Arrhenat herum (e.g. Arrhenatherum el atius); Agrostis '

i " " P -; .
B
T-cell Rrexfiatedmon at cinobip ati@oe ofjboth Be agd TSoely medidtet epsponsss;
and Bronus (e.g. Bromus inerms).

The term "nucleic acid sequence" refers to a linear sequence of nucleotides.
The nucleotides are either a linear sequence of polyribonucleotides or
polydeoxyribonucleotides, or a mixture of both. Examples of polynucleotides in the
context of the present invention include--single and double stranded DNA, single and
double stranded RNA, and hybrid molecules that have both mixtures of single and
double stranded DNA and RNA. Further, the polynucleotides of the present invention

may have one or more modified nucleotides.



As used herein, the term"i mune response" enconpasses
B cell-nediated, T-cell nediated, or a conbination of
whodo/1Bs1@nd T-cel |l nedi ated responses. The t eP@T/EP2007/005261
"nucl ei c acid sequence” refers to a |inear sequence of
nucl eoti des. The nucleotida® are either a linear
sequence of pol yri bonucl eoti des or
p tbbg d
RCEAR 1p° T prorR R B dimnk o W& BuomRil- the, nucteic. acid
sequep‘rcmmnodlmgentamgennsIcodmrsednglaeventdr.doubl e stranded
DNA, single and double stranded RNA, and hybrid
nPheowdctor tdratbehel pldzatid on Walr©$%|nfarﬁi Bghewhefe appropriate, be
doubl e stranded DNA and RNA. Further
combifgid, with| @ng PA&ROKSr Subgtapees é'vhlch nm@mw%ﬂle trapstestienahefficiency

and/of, stARlif, &8 %‘ 5%?%["'10 Ic‘?grg P%tg éggg/&lg‘@%&eﬁocume”md in_the

literatard adhicre ig avéléatMe tonthenskilted ﬁdn@omlésée:ifoaée)damme Feigner et al.,
sequence engodin nti conprised in a ve

19877 go @?Qﬁt %g‘ﬁ"[‘i CB'r %@%tsan 1d @1?211"06%@“ r?”éh@oi%iﬂ‘an 1996,

Natur 'b?ec?'o?ﬂ hal 83910 Cf@(%?g’@dal""' é\g@fﬁoepnﬁg%fe Chemlstry, 5,

St ance | ch I'nprove ans ect’i ona
647- 65491/ Iy \Asiyacbﬂ horiimiting Hleistrationy theTslftmamdssd:ambespcﬂymers lipids,

in pallaarsGREonG THgSs IPPFadeserbeIca o BRSNS, O diaHiral, lipids. These
substEﬁéé&"%nebeaused alSRd orP frP‘E:onWiﬁ&tlorP hﬂr E‘@ﬁlﬁ‘natﬁﬂcw% can be

1; Hodgson and Sol al man, ture
envns@eﬂ m:thajl ofoy redorrmmrazmasmmyeehor ad/hlch i9eombined with cationic

ipids TESS] ERPEEOTT Buirifezsiiol, seedniinail o), Wieophospholipices

(for emhw@ariéxadedylr;lﬁ)s hodh8mid)i £rd ﬁéut@é!tnpm ©oPE) ds,

|posones nucl ear proteins or neutral |1 pids. These
ﬁidr@ﬁf@ef% & Erédsgﬂbébﬁ’ﬁ@ntorthé Baft 'Ilﬁfb‘s' Which’tan be used in
I nat’l on can envi sage I's that of a

the preamtrbnvemtorptaeesrthd catmnie lipfdsc dessrilpasrin gP@M468B1 and more

l'ipids (DOGS, DC-CHOL, sperm ne-chol,
Prefe@gb/ E’ﬁnll(}é%% chol, etc.), lysophospholi pides (for

exanpl e  Hex decy hosphochol ine) and neutral
FRPINOISE iy DN BIAHS WBICEY Pa BHSBAmRIn (thS context of the

preseﬁfj‘tlh\?éﬂtfbn| D1 Hﬁ'ﬂé‘ﬁs&hT‘F\%PCE§n uﬁgdclgglsn a chbrr?f]&%/or expression

I'nvention are e cation i pids
vectorsPd0 14 gRkeralinthanmee, theyebes d«niowrpbd’ @6 .sKilleel pbrscre anfl, while a
| asm ds which can be .u context o

t he ed W thin
numbef 6t P52, v AR OBMBL S Sa ResS Bie CHesnStaRit tapm or to
modify Qﬁérﬂrﬁsiﬁg%@rte&%%@% 'o@rgen\é%trﬁéﬁlpuhﬁloﬂ E%ﬁﬂﬂés which may be
manner, t are known to the skil per son and
mentiohéd care the plasmlds which are derived from pBR322 (G|bco BRL), puC -
(Gibco BRL), pBluescript (Stratagene), pREP4, pCEP4 (Invitrogene) or p Poly (Lathe -
et al., 1987, Gene 57, 193-201). Preferably, a plasmid which is used in the context of
the present invention contains an origin of replication which ensures that replication
is initiated in a producer cell and/or a host cell (for example, the ColE1 origin will be
chosen for a plasmid which is intended to be produced in E. coli and the oriP/EBNA1
system will be chosen if it desired that the plasmid should be self-replicating in a
mammalian host cell, Lupton and Levine, 1985, Mol. Cell. Biol. 5, 2533-2542; Yates

et al., Nature 313, 812-815). The plasmid can additionally comprise a selection gene



nunber of them are available comercially, it is also
possible to construct themor to nodify them using

wa b@7nersimi ques of genetic mani pul ati on. ExanpP@EERWTINS261
may be nmentioned are the plasm ds which are derived
from pBR322 (G bco BRL), pudl (G bco BRL), pBluescript
(Stratagene), pREP4, pCEP4 (Invitrogene) or p Poly

which le”#a‘b%s ﬁHe ﬁbnsfel;&ﬁy cel@ﬁﬂﬁe b57selé&§d ?&Jihenﬁﬁeﬁf gforAplémehtation of

p asm d is used in the context of present
an aumtémhlormu@ﬁoaa ggnarerqugigw registapgeitozan antlmﬁtl@,hetC) Naturally,

the efdiiaS e GftalnBadi8ho Hemshte Bhidiiribtoyd i o iRtaERge, andror it
stabiltyl ih élglve@mh@élﬁ(bé‘rogecﬁjemcés WhikhBrsotes mairResgstd of beplasmld in
produced in E. coli and the ori P/EBNAL system wil |

monerRgseform (Sunyeers @dldt fherrahel §84aseell 3§hd@9a o3, sequences for

| host [, Lupt d
'“tegfaet““ b %a@é" Q%“éfﬂeil T Brel B 9583 bab: Yates o
313, 5 | i.d . .
o Hite VRIS S8t SE S0 it decncisTiR o S@isaeea apstar which is

derlvé’@_ffogqﬁ’ %%U)(\ﬂ@é%écmﬂaﬂa ViR in RARIRS VA, tc‘éﬁﬁﬁfp%&w‘ds Stc ), from

be sel'ected or |dent|f| ed (conpl enentati on
an adanawmﬁcrmhu @ netroxirusn froge@e herpasyirng, fros saraat;mawfus from a
pl asm

o YABLAPIEH o FkirABRle BN S B SR e repicator

compBént 8N adslivalibA/ dufididrit vikdl akictdrsy Pr@fe?erme/am sel d;lvéﬁftb using a
sequence, whi ch pr onot es nmmi nt enance of p asmd in

vectarowbiehr fees oieh (Nte@nate s Imibissrranest., adglaqvlrate\recte@ and vectors

corn k] Bop S T4 oI ST Epg iy o vry

partidutarinsuitetge for imgsiémienting the peesetinwaptiohr om a poxvi rus
(vaccinia virus, in particular MA, canarypoxvirus,

efrechrdihdg Ofd aarpréféeféauémsodfﬁm 'cthéetnrréwwé@r ééé&?di:hg to the
herpeswrus froman al g/awrus froma foa VI rus
8

invengipnt desiesnfrage AcViodifiedh Yeeeinia ¥irusi Ankaral (MVA).pbB&) tyestors and

ety 3553044 S04 SBe TS cRaghGRY 1 Bt epzss

and E/IEZGJ(SQZOMHSCWem@@SnNéyﬂ ét@lg(ﬁQ'ﬁS IhfédtlthB f65‘$4D)9§|ﬁd Sutter et Moss
denoviral vectors and vectors deriving from poxvirus

(199?arﬁf ogp Natly Aspdy Si6i- ;U$éc%9 n1 QB44- ﬂgg%hd\cmmlag do\gempre preferred
embo‘b‘?\rrm%h %é‘” Ie?é’b Je(Hrce %er r ggbrﬂﬂ% rgfen%ﬁsrﬁg)z be inserted in

nven ‘i on. ccor
deletionriall, UdVoW amtlw drf mlg}e WAh;ectorrarEhEVem nﬁ&elpref%réblqrm deletion

a Modjf| ccinia Virus A A vect or
1 (M b ERR e Ve 22003 Ei0be, BUUAT gh aly 1984, Vaccine 12,

1032 i bed in European patents EP83286 and EP206920,
1l as in Mayr et al. (1975, Infection 3, 6-14)

a%tl%\'/ irh&6s RhvARRS property of infecting, and in most cases integrating into,
dividing cells and in this regard are particularly appropriate for use in relation to
cancer. A recombinant retrovirus according to the invention generally contains the
LTR sequences, an encapsidation region and the nucleotide sequence according to
the invention, which is placed under the control of the retroviral LTR or of an internal
promoter such as those described below. The recombinant retrovirus can be derived
from a retrovirus of any origin (murine, primate, feline, human, etc.) and in particular

from the MOMuLV (Moloney murine leukemia virus), MVS (Murine sarcoma virus) or



(1992, Proc. Natl. Acad. Sci. USA 89, 10847-10851).
According to a nore preferred enbodi nent, the nucleic
wa@eiod/1gmsggience according to the invention nay PEI/EP2007/005261

inserted in deletion 1, I, Ill, IV, Vand VI of the

MVA vector and even nore preizrably in deletion 111

(Meyer et al., 1991, J. Gen. Virol. 72, 1031-1038 ;
Frler%éﬁfgﬁﬂleﬁﬁérggrrusév%%e : e\fg?gﬂrgﬁet]ééﬁed n}%%é%ri’é&f)“ ng?dagr(])g cell line which s
able rto ssupphsigstrams G@e atrahgolypeptldesj gagdpelgand/br €nairwhich are required

for HBABET e, SRR ek B brbure (Ao,
Psi GRIPTGPNY AM- 12‘%tb')vq1ﬁb' Fé’trcﬂﬁ’r‘é?rv%b{df §&Hraingstd e uﬁ%tlon can

sequences, an encapsi dation region and the fucl eotid
contalequedtf@ah@msmm payticalar iméhé hidta (replacamert cifsthplpsromxbter region
hunder thetcontrol f the retrovir LTR or of, a t with
with {9 i BidrpoteRl i T bt ediprodriiecement with a

hetefdt6goH NeHYapsridtion frégloﬁanfo?eeﬂémlplfe?%ef NQIBG type) (see French

retTovirus of an orlg (nmurine, primate, felin
appliatiens 9@10§3P0661t§i 9A0paPB) cul ar fromthe MOMULV

(Mol oney nurine | eukemia virus), MS (Mirine sarcona
viRresgreace il 280alsd4Ji5e8 tOURIMEP200adaahaal vedtar vhiemdacks all or
n.an

part ShELIAEst ¢ GReioB W Fessasntial frTefieiongnd Bk is selected from
the E{2ED, tHE aY\Ur E*I LB e8RS 1iHSSrd8Ade $RJid aRE/ @ct&”BeW@CEFbpagated

are reqwre for constltutlngawral partlce ;
withio éhe hbshesgaam&mdnstbemmronmarﬁeAldeﬂ@trcm of the(PABagion is preferred.
e retroviral

Psi | P
Howgyro ey BBocorRler, Bif i Midifkdiohio) PRl Sbr( atecting, in
' partitlaRaall ickUpart ofMtHELTIRS dricet Q_Cle[@ﬂbgl@fnst he thieOoBRicdt that the
region with a eukaryotl c pronoter) or the

defeeliveapesritiabn funcdions (ar@p|mn4@menkpdhlra tigosery ofmans of a

comBBERRSHAORA SRS o oSk o BEETED Fa8e to uee

secontlidenzeatidrs ¥egtore noﬂ theustatg eh tresl @mp(/s;éal for e@taanplwumlematuonal
| acks all or %3 o | east _one re
P4 and

appligatieny W-A-8f MSQ At /Gdh1 th- BQ{ vg@r @f:t”é‘étrﬁt‘%'f'n deletion of
-~ the rbgj‘g){?rar%gg’thézﬁﬁl:g%at K \/@A??I‘P]Qri_f’ 'tr%n%&ﬁi;?font Bnﬂvg'\%r)? NMarticularly

el ng prop or gani Smo
advanhtegeswsi Fonrteatpurpose|aftinoreasing the Elonirepgcapacities, the adenoviral

f . b nmbi ned  wi th .
vectcﬁ{,ceeﬁn;e -rpgigﬁﬁogﬁﬁb )Iaglgréﬂéqr, B"ﬂ% ggf g}e? gep%ag%en ﬁahg% geag%r? Agcr:ordlng to
anotthéy él'tér‘ﬁbﬁ{/e @'Ié pB5siBi to ‘Pﬁal%é“ﬁsg%f %ﬁlﬁlﬂ%%déﬂ%\/irgl vector which

regi ons, he extent that ective essenti al
retaifisitoe |seqaeaces odnigh areresadznmal foramcagsldaimms r@mely the 5 and 3’

|TRSCZQ§{S§§E”W@”%$3§O&J%” andégréhea Qr% pesrldavtiornusreglon lilhcsa various
adenoviral vectors, and the techniques for preparing them, are known (see, for
example, Graham and Prevect, 1991, in Methods in Molecular Biology, Vol 7, p 109-
128; Ed: E.J. Murey, The Human Press mc).

Furthermore, the origin of the adenoviral vector according to the invention can
vary both from the point of view of the species and from the point of view of the
serotype. The vector can be derived from the genome of an adenovirus of human or
animal (canine, avian, bovine, murine, ovine, porcine, simian, etc.) origin or from a

hybrid which comprises adenoviral genome fragments of at least two different origins.



second- generation vectors of the state of the art
(see, for exanple, international applications
WO 9BIPL8152 and WO A-97/04119). By way of PCT/EP2007/005261
illustration, deletion of the nmajor part of the E
region and of the E4 transcription unit is very
particularly advantageous. For the purpose of
Moré %tﬁfcﬂﬁéor Cr;}%egg? F%&?ﬁgﬁtﬁzﬁ P%s/r F%}Zﬂﬂ@g? %\d'tehglnruses of canine
ongmomééberﬁ)mdl acEeincn\engsoof aA[amodgm\got of thaoBaeértype 3 adenovirus of

boviSiae IR ket o 2k Arh o irehs Hot Taio 2l Tl rSpibey and
Cavéﬁél%rﬁsﬁ%ﬁ ahrélomwcmsre% ?2 OJbuv%QHE'ét diN&Gehe, 3%7360 21-28;

I nverted Term'nal Repeat’) the encapsi'dati
Mittal @gaan Gha Vol 01895, & 98v1 021 Hamaver,spreﬁmdncelwull be given to an

s AN BAER PRI e N R0 7 o sroos
adeeruﬁ@UinafSarﬁb@leQMy;))é/ or’5 s@roh@@e CladsndwitusE J- Mirey,

he Human Press ntC Furthernore, the origin of the

adAOLHA “ﬁé@ﬁ&é’ﬁorﬁ&&@b@iéﬂ” #é ed RURYA! F&fel(‘}a?o dNi¥al vector
both fromth nt VI ew o € species an rom

capabire opraptitatirig in a\lvost cehin thecalenge.of Bny trats-complemdstation.
derived fromthe genone of an adenovirus of hunman or

ammrdmgaﬂo na, preferrad bEibo@imdntr iohethedVinbEntididr €hé Ereplication
siman, etc,) origin.or froma hybrid which conprises

compgfenb \veetar @eﬁo icatignesrBpeenhtadesgyirat weckers fidesat replication
5
com pétb ‘[ £ nWrﬁW%%r%ﬁé@&g}; ﬁﬁg@j %/t ﬁw{% éﬁ%ﬁkﬁgérciw@k@ezart Among

[ SUPRP hen
thesecedendvirabesctofs deletewkin thei B1 h,re@bntdwlr@thaﬁﬁkmwwmhlbltor as

in g QRIS yirile {BHcharcsiml. dBOal Heise ehal vabum: WG §4418992), are
partléllﬂgrly %FQfeﬂrEgsAéeghﬁ%{%lggﬁus %Mé‘%ﬁrbe ée%(e@%] fsy_ﬁﬁ%lg:mfect and kil

700 1 enne et al .,
p53- def Qt@'lt nedplastic eslisalA person@fordinanoskill il @@5art tan also mutate and
r ef eren e wW.ll

cisruglhB. P31 IGEE; SBen dheiahaiis ahictnoTer pYERessAGPording to

esta&%hbﬁﬁtécﬁrﬁlgﬂbél AGERGVIRE vertcrs RMMEH Ll'ﬁ ’thé E1W"Rb'tﬁHb|ﬁb région can
serotype C adenovi rus.

also bﬁetpﬂeidcl@t ﬁh@rpr%ﬁpbmﬂntloasFusedamﬂelealDeltaﬁ4ewsus which is a mutant

f h ||

aderih sSESY o, EERE% L LBAENRhRSk 18 BaBRols bl 8. 2000,

Deltd2a lgap aedetetictl ire tHE RibBiRtinef retghsh aRd&fYdsOofot BiRE to Rb Therefore,
rep lication corrpet ent vector 1Is repl i cati on

TeP“(‘@éﬁ’ﬁe@ elhe audardwirug isviebibited lﬂﬁ&bslﬁ aprorengliael. However, if Rb is

ctF3IRE 818G Yot SELIBYE BoEoh 0 BB D RRE it

the nulethat wcug rephbateElefﬁmeat}y @nddp@bsrmet ms-ﬁ&ian%an.
i nhibitor, as
An adenoviral vector according to the present invention can be generated in

vitro in Escherichia coli (E. coli) by ligation or homologous recombination (see, for
example, international application WO-A-96/17070) or else by recombination in a

complementing cell line.

According to a preferred embodiment of the invention, the vector further

comprises the elements necessary for the expression of the antigen.



in the ONYX-015 virus (Bischoff et al, 1996; Heise et

al ., 2000; WD 94/18992), are particularly preferred.
waewondismgyl y, this virus can be used to sel ect PEER2007/005261

infect and kill p53-deficient neoplastic cells. A

person of ordinary skill in the art can also nutate

and disrupt the p53 i nhi bitor gene in adenovirus 5 or

OLRE SMRTE AR . 8 o7 BbRYH SF  fioSomonts whicn

enaUIegln@mLmRa‘nc a@lds ee@@emmeacb be tréesqgribeseinto RN//HHndome RRNA to be
|l e, Delta24 virus which is a nutant adenow rus

tfans&%ﬁ?ﬂynmv%lymptt%?s d heserela@ents 6AMPHSen® rarkcylagiapromoter which
may &g&%@g%le&‘br CO%QRRP[I e, Wéth?aqls'/ Eﬁé d&t H%I%rt 'ié?_'%ult@cfittrggt’he chosen

region does no here
vectarephd cthei bostobel hExantp@ass whickismag bementietedoaréItheneukaryotic

prorrg)éqars Qr}aetbgc,éékr@ge\égé@%lgcer@égﬁmq)sﬂﬁc I Vab%t%loneln Iolclvor etal,
1987 mlg%ﬁﬁlof st 848 {Bﬁ1 %lﬂ&éﬁ\'émé eaﬁéairﬁtslmmunoglobuhn

actma(d'@mwet al., wQBROMcﬁcc@tICBmQ 2,0426:43p) aner8Ra r(Vahéb@ret al., 1988,
can enerated in vitro in Escherichia_coli
Mol. S5 510k

L) aemeor b et oy s SO S Simian virus),
the LT¥ o Wﬂ#@us éﬁéﬁrﬁ?blrﬂé’)althé‘mv‘fﬁl( Rrfef-RE/ é’a7rR/7;9r)omoter of

or e se by reco ion a conple nt ng cel
the OMVauruéo(ﬂyltminegabmrasprthfeepT SK @Iﬁﬁﬁd pKdht p28 anldep11 promoters of

the \/I@E:\égﬁéé(&gsf BPS tﬁgcéi,é %'g{t,M]ﬁg {rélﬁssogt%q%rsbe rgreer;])trgmoter can
also %QOJEsar ygefor tﬁ%‘??ﬂﬂﬂe@ erbg;ﬁ SS|$ﬁ lﬂ_ @tlﬁ’h&”ﬁf‘&ﬁncer cell. Particular

nece € expressi on consi st
mentidre mayt se whadgeh of &renpremoters midheiMUE&el gerss quieinb ds tovebexpressed

in bréadhee & 'be b ER R ”éj%tlegﬁknpﬁggm?rpﬁ?gefnrv%ﬁ?'gaé S75-2782), of
the OEH;*»’[QHB%Q foRcAfcBtha erMbryehic amtigers greﬁﬁummrﬁscﬁverexpressed in
constitutive. Naturall the pronotér is suited to t

colon: panears (Selrewe ghal. 1ROGdel. Ell Bl@xéﬂpﬁ%@“ﬁﬁ#&hoﬁﬁlﬁ tyrosmase

oo SyTER B M B BT B 805, S s, 2.
3860e3864), of tHOERBBAI gekB] Whigols overekpfesdéd)in Brelst and pancreatic

antitrypsin, CFTR, surfact ant, immunogl obulin, actin
cancerafifiarist ehial., 19842 Gape . Ti@ﬂapysion70217&mmm)than@-fetoproteln

oenes ThST R BlEaRbrabsse Rl oo APl foaf SR8 mes. .
461-465%)UThe cytdfiesdiBvivhis ROM\) Ry §@n¢&€ﬁlsvvéry%rtléd!§rly preferred.

HSV-I TK pronoter, the early pronoter of

V'Hd’lﬁe\»(éﬁ’ Whepoa! &é’dtbP%nvmtghﬁoWafs‘{fa@&ﬁB Vmﬁ (bs fB?%xample an
and pll pronoters of he vaccinia virus, and t
MVAavetton) is agedothe arorpotmmfdhe thymidipe inaser 7Mgene |s partlcularly

preferred.

The necessary elements can furthermore include additional elements which
improve the expression of the nucleotide sequence according to the invention or its
maintenance in the host cell. Intron sequences, secretion signal sequences, nuclear
localization sequences, internal sites for the reinitiation of translation of IRES type,
transcription termination poly A sequences, tripartite leaders and origins of replication

may in particular be mentioned. These elements are known to the skilled person.



al so be a pronoter which stinulates expression in a
tunor or cancer cell. Particular nention my be nmade
wo@Roorhersps onot ers of the MJUC-1 gene, which i s PCI/EP2007/005261

overexpressed in breast and prostate cancers (Chen et

al., 1995, J.. din. Invest.186, 2775-2782), of the

CEA (standing for carcinoma enbryonic antigen) gene,

1 R [EERUTER VEERE Hcbiing 15 e JARGRIG, b3 M ofprise one or
more 9ddi$ibnabgenejen‘éi,ntaﬂeist‘, twiths |tdmm@x>psslblsaefonthe$m ganem be placed

Cancer Res

undelrfneaBRre! QEAES SAMEn HAIIoR SSTRnts RO aTaNE, Sssete) or of

mde;E’éHi’d“érﬁ%léﬁnen?@@éﬁés WHREH inSayin BhrticuldXe n@rﬁtﬁm'éhleél%othe genes
0175?s and of the a-fetoprotein ene, which is
)

encodirg dnterleskiog Iln2) ilket, Baficdk<d0; Kart2, Bi-18) IL-18ggghemokines as

coL BRI A TeEh, LS lvedbor OB BBt Tad Pt colony
Stlmlhlgw eFacthBe(CsF)/eﬁ %arﬂ@ulb\“ Gy USFm anYafgditdrisa a¥tihg'Son innate

or exanple an MA vector) is used, the pr onot er
lmmtmltyt aed tangiogrnesikifeasexamplk Bahd, stanging feruplasmjnogen activator

, mhbﬁg@f Eré gc?rged (ﬁ)—g?’ﬁ Cd.ﬂirc %ﬁfbaq,gﬁwgg?m@ Eeco?ﬁ%ﬁgbé IQ/?f'}ifg?rgccordmg to the

inverttithr sripasedthe denaofinterestienssdingice. according to the
i nvention or its maintenance in the host cell. Intron

SeHENSRSSent CHIVRINGOR SURABH PRIGESeS, ﬁH#Ph\%%éutlcal composition
| ocal i zation sequences, internal sites for the
comprégimg & wacaime sbmpasitidmtd kit affparfeegcegrding to the present invention,
NSCI | tI.O term i an onAsequences tripartite
and ?Qﬁa[ﬂ’gc |a§Fﬁ§ aggﬁe P@'B cation may in particular
ment i on d These el enents .are known to,the ski
T RreSRD DYTRIorY HRhPCP B30 7 SgaRsE qs?*ﬁqaﬂanu?acture of a

e S U T O NAT A 88 e,

‘l’JV' r rng[rﬂfq%‘?rhghfhgl% aﬁr%@é?sgiﬁ 2r L BrolfieR! ‘i”r‘?(%iiporatmg the

e contro regula ory el ement

vacc(rqecrhqmpeﬁﬂo:m withiraa sttareaceuticdlly acudgiesld eatrier errent S.
Genes which may in particular be nmentioned are the

JEMRS h@ﬂﬁ@@élﬁl@béll t gedeptiblascarrie? is | preforab l'éotdrhc 1Rypotonic or
| L- 12p | L- 2 ce?jgrmkl nes as Fjr(:?:LlQ I|y yp

weammeﬂgx&amd hamtaemlatwﬁm lowyiesic sErenath, sSlfQSbﬁérfor example a
sucrés Fé)l’utl 8%&_1 'Eﬂlcgté lliéarchg cén(l:ﬁﬁ)an%'go{vent or aqueous or

[7's™s ting on

partlal uesolsndnqamglsmﬁnm Sndrfpyro@e(ranpb&arﬂé\l whierst @hdi ppl of the
asm nogen activator, . inhihitor)

* pharsacePiGR ORI in adskiors @i Behind Buffgred so as to meet the
requi?&r‘ﬁ%h% B9 U I Givo nﬁ?tdh‘épm‘éegﬂﬁéaﬁeéoﬁrﬁﬁslﬂ&ﬁ‘%gy also include a

nt erest encodi ng
pharmaceutucally acceptable diluent, adjuvant or excipient, as well as solubilizing,

stabilizihg and preserving agents. For injectable administration, a formulation in
aqueous, nonagueous or isotonic solution is preferred. It may be provided in a single
dose or in a multidose in liquid or dry (powder, lyophilisate and the like) form which

can be reconstituted at the time of use with an appropriate diluent.

When the nucleic acid sequence encoding an antigen is of plasmid origin, the
pharmaceutically acceptable carrier is preferably a particle usable for gene gun

administration. For example, said carrier may be a gold bead.



The present invention further provides a
phar maceuti cal conposition conprising a vaccine
w@eposists on, a kit of parts according to the PCEBRIW7/005261
invention, and a pharnaceutically acceptable carrier.
The present invention furthet6provides a process for
the manufacture of a vaccine conposition conprising
M Rhé rgféfﬁtw&htﬁ)mmﬂr@r Grovidés %nm@mdmﬁfreamg @epatient suffering
In a further enbodi nent, the process further provides
fromi arcasseeptiblertg a uor, Sydhe @detnistretion @ﬁ avvaqmne eomposition, a kit of

part 12 PR A4 ike] (pRREHAR oBRibe &b € fpvantiony The tumor to be

treatbﬂcﬁnﬁvlb‘e caCBrAAIGT the bré@@l“c?ér&ib(@ﬂlht &nihe Ring, ifuding non-small
relatively lowionic strength such as for exan‘pl e a

cell lyngrcgseinamiauor prostats; gastic, asd ather gastroiatesiiagl casaingmas.
any solvent, or aqueous or partially aqueous liquid
suFEle psesent pxw&mm furthiee proddesaemethdtbobtreating Bepatient suffering

frombh SREFRIS 0o SReTTectr dlsasy biu e emioRFRtRacS: A vaccine

comeMﬁon TQ%PBﬁbﬁPtCSH‘ph‘éﬁhaé@uW'cb'n%bé%h akSRereltt ldederibed. The
har maceut | cal y acceptabl e diluent, adjuvant or

terme'mfepilmm diseasekbb wdsbewm | lnziunigs bt isohot kmitgd atndany disease

that reser v nyg ﬂﬁ For inj f e administrat]i O

at SR oA MeClopRglaant irinfatious Jedhgisiay tonprise viruses,

(e.g.5OkigledNsirands®f ®NAM. V|m%e§3y3|hglepr§tvaﬁh§ij | DNA SWitG6&s, human
dose or in a nultidose in or dry (powder,

immuregaficiencyt wrdeIHé heratjtis ¢y Bwansh C ¢itishderpes simplex virus

(o SRR, o) R P2 AT PR Bhpoma s
(HP\A)! ipaeasites (H.gp! pmtwbam Igidn métbﬂoar@fmth’a?@mé istehl ¥s Plasmodia

acceptabl e carrier preferably a particle usable for
Specg%é»egﬁnmaraarﬁnﬁcsqsﬁ SGhisosemA SPeSIRR, eT rYRaNQSQIaa SPEFies), bacteria

(e.g.qwg)a@tegﬁl G k?fa?@cul%\?on. %r é&lggéf %ﬁ%ﬁ%%?éﬁﬁéﬁ]@cu E. coli,

presént "I nven ovl des a ne
Staphyleabcang fungt(eent GCandidai speciés, omspergamgs:esptectelsgz, Pmeamocystis
t.unor, X the admi nistration of a vacci ne conposition,
carinyj, gnd pgp Spart or pharnaceutical conposition accordi ng
to_the invention. The tunor to be treated may
carhg pegaenbinvendioprfutser peeMides armetiod ﬁfetre@ﬁm a patlent suffering

fromb%]ﬁ%d%e%bféofb ?ﬂ@l{dyga efhl éc{l’rﬂﬂ}l&f’étfdmgr%ccﬂ{e e&&%t?%f?)n a kit of

ric tI‘OI I nal carcCil nomas

part pr psamiaceutical compbuitiohess ingrein describetet hod of
treating a patient suffering fromor susceptible to

amhd fresdrUnvehtORTarthEY prd\ideslEd meathb@tfoPinéreasing an immune
vaccine conposition, a kit of part or pharnmaceuti cal

respepspdsia M@MAal ke ee anmrthger@ethn%compnsmg the administration to
the mammal of the following components: (i) PPD, (ii) a nucleic acid sequence

encoding an antigen. In one embodiment, the method comprises simultaneous
administration of any two components (i) and (ii). Alternatively, the method comprises

sequential administration of components (i) and (ii).

As used herein, the term "sequential” means that the components are
administered to the subject one after another within a timeframe. Thus, sequential
administration may permit one component to be administered within 5 minutes, 10

minutes or a matter of hours after the other.



term"infectious di sease" as used herein, includes,
but is not limted to any disease that is caused by
w@enormimdet | ous organi sm | nfectious organi sns PEEEP2007/005261
conprise viruses, (e.g., single stranded RNA viruses,
singl e stranded DNA viruses,17human i nmunodefi ci ency
virus (HV), hepatitis A B, and Cvirus, herpes
S I u HsY) f OﬁF&ﬁa I 4 USietidyv)
Eggﬁtgeﬁe éaritr ﬁl\xeﬁus (éjrﬂi’ér unané)%aépliﬁllegna volfr lrJaslsmg an immune
respdrideVin a parasid exgairstga, disease zsiate, amnmlagoaadmmlstermg to the
at hogens. such, as Pl asnodi a,. speci e Lei
mamfil & Bucieis, APt SSareiicen e0radindey, Aatiaes aut foe dagase state and
hdidribisterit ot aFPPY f raidk PR/ irhithék
furt erlcu Og|§ Sae rmmjﬁ I'a, StrerptI ococcl!;ﬂ, e?pMnse
S h n ndi ;
tI"'fﬂg ééq%%ﬁgqg‘)ent{o% E‘\mﬁ‘ﬁeu r%’%:oy%t ?smgcﬁ&ean %)5‘ E?ﬁcreaalng the immune

respcmgeoﬂlsa mammakeiean antiga, Ict)‘rnbtis‘,mbethemtepl@feadmlnlstermg to the
nmet hod of treatjing a patient suffering from
mameal cwihinpl @ NHCRIG Ry, Wuﬁﬁﬁeaﬁﬁ%‘i"@ﬂré’t‘?oﬁnﬁgen and further

admuH@Fe?ln@q:’ISB’YBQHé%é’rﬂmél Kit of part or pharmaceutical

ion as herein described. The present invention

ri@%hﬁ’r&SEPﬁvfg‘%%zﬁﬁa%%?%{ggﬁﬁ:sg@%ee%f MB hﬂg%%?\ufacture of a

medi€afiRhi Sondehhan@ag mAiunt ireBpdRsed hinitiesdraby oant Betigen being
foll owi ng conponents: (i) PPD, (ii) a nucleic acid

expressgtedt @ raswoal agmini @tlpgetﬁ alrﬁamﬁealeﬁfoadw@mc agigesequence

i ses sinmultaneous adm nistration of any
encoﬁgnﬂgﬁgg ﬁﬁ s (i) and (ii). Alternatively, the nethod

rises nti.al, adni ni tr ion Q gt s |
BNt EVELER idindt Pl B ok 8L FEAT AT ghltacture of
mediédaénish forC esREBHARAA @frese@jhﬁtial Hdrhigstiadiohh® Salbhémtnal for the
one after another within a timefrane. Thus, sequenti al

enhanerMAN, Of AN dMMKERE fespeRseie abanligent epgpdad by a nucleic acid

oo P GBI U e Fufad 7 S soprat

medic¢¥mért?2007/ 005261 17 The present invention further
provi des a nethod of raising an inmune response in a

AdRhistdg e @aéd:uﬁéaé&nﬁbéihén BRIt i 6T pUHt or the pharmaceutical
adm nistering to the mamual a nucleic acid sequence

compesitioni efgthenpresenyinyention may bei aecareplizhedebyagy means known to

the s};ﬂ%‘éhagﬁ?%g Eéggﬁ%%@%{géso gi%%n“ﬁlﬁi%'p EPRgIh?gh®tS§ré RSt limited to

mtrad@rm\al dsﬁb@utaﬁéb@@l efall npdreatralg intramusoure, intesRasas.e sublingual,
a mammal to an antigen, conprising the step of

mtratr@g:ﬁpm sinhalatipn, o ogHiar, vaginal, and rectal. According to a preferred
embodimen, the vaccine composition, the kit of part or the pharmaceutical

composition of the present invention are delivered subcutaneously or intradermally.
According to an even more preferred embodiment of the invention, PPD and the

nucleic acid encoding an antigen are administered at the same site.

The administration may take place in a single dose or a dose repeated one or
several times after a certain time interval. Desirably, the vaccine composition, the kit
of part or th pharmaceutical composition are administered 1 to 10 times at weekly

intervals.



manmal within a nucleic acid sequence encodi ng the

antigen and further admnistering PPD to the nmammal .
wab@7psmsent i nvention further provides use of PE@PEPINT/005261

t he manufacture of a nedicanment for enhancing i nmune

responses initiated by an ant§ gen being expressed as

a result of admnistration to a manmal of a nucleic

Gl §648 furt ifiSEraflon f PFD alth 'v%?ﬁot%utgﬁ)%?fb%sﬁ 0.1 Ul to 50 UI,

i nvention er provi des the use
advamtagdoastyufremot Ul teed Dddinamd evén mareradvaintageousty about 5 UL
sequential admnistration to a mammal for the

emendesedf afmiafstiationnef tespader ddageduincgedncoding a antigen
encoded by a nucleic acid sequence, in which said

will alsevary: asdi ears bgrdanted ast a functionedl vanieuspatmeters in particular

the rifige GPSRRinis TR, i BETibsith ¥RPFOVER, SRTROD, hedh. ifweiont of

the hostergEnismy €8 haturgmndoextent ofrpymptutmis;biindf comaosent treatment;
known to _the skilled artisan. Preferred routes of
the fremHency chttreatmanti @ne/eruthe reashor infeyentian, or therapy. Further
el I
refineERE EFAAE) call it RERUSsad ff neRRffiRE Wh appropripte dosage for
treatrinehal it noutrn@lyulrmde vbgr i@al pragtitibrierct iml .thécdightli ofg the relevant

referr enbod t he vacgci ne 0Sifion ..
circufiefareson For ofoRaTel pRMIdARGEut SGIADIS cd %naofMpﬁecontammg
comﬁHs‘?tﬁﬁ"m/ahé"%’ ﬁ'BH 8Boaf $09€ e gﬁr gﬂ&ﬁ&éﬁm il e e desrrably from

I ntrader According to ed
aboutABddndeid® prﬁtﬁ whezeasadenpvinys-Bompaisthg ¢mnpnsrtrbervarras ifrtbm about

10° G TGP LS e ey o 8Dt 207 p) PEGscA smposition
based &P%@cto?&ﬂ@érﬁﬁjs%%y%e a’éiﬁ‘ﬁﬁfst’éreﬁ' ifBfosist 6 bétweint qurl.rg and 20
time interval. Desifab K he vacci ne conpositi on,

mg, Rdvaniagepusly betweerph @ndc 2l m@pnpoeferaliy tareecomposrtron is

acmiBGiRRHE R8s Reatiibddiof:s "I ML & J0L P o VA vaceinia

vectordm ni stration of PPD will vary, but nmay be fromO0.1
U to 50 U, advantageously from1 U to 10 U and

eYPRehé u§€‘6ﬁrthégﬁ8tt'§n|d3’a@&ﬂélﬁwg5to%e inPents R @ the treatment of

adm nistration of the nucleic acid sequence encoding a
cancantthgerethad|dr usiesef theripyentiah cam bbe:aarde@toeltirrasoraunctron with one

or mhHB PR el PSe B BB sle Pl B by hggepy ancior
surgetgE, Thealdd of anditipRl #érapbutic approaches provides the patient with a
broader based intervention. In one embodiment, the method of the invention can be
- preceded or followed by a surgical intervention. In another embodiment, it can be
. preceded or followed by radiotherapy (e.g. gamma radiation). Those skilled in the art
can readily formulate appropriate radiation therapy protocols and parameters which
can be used (see for example Perez and Brady, 1992, Principles and Practice of
Radiation Oncology, 2nd Ed. JB Lippincott Co; using appropriate adaptations and

~ modifications as will be readily apparent to those skilled in the field).

The present Invention further concerns a method for improving the treatment

of a cancer patient which is undergoing chemotherapeutic treatment with a



the host organism the nature and extent of synptons;
ki nd of concurrent treatnent; the frequency of
wo e@atiesnt ; and/ or the need for prevention or PCEER®Y7/005261

Further refinenent of the cal cul ati ons necessary to

determi ne the appropriate dosage for treatnent is

routinely made by a practitioner, in the light of the

. C | , . .

cher B B e RN Blm i G248 patient along with 2
methoat asabbdvediszlmeid. 104 to 1010 pfu (pl ague form ng

units), desirably from about 105 and 108 pfu whereas

adEiw resentc dasntiin JugREIP TDNteAs \Arhétholr oM igdproling cytotoxic

105 to 1013 iu (infectious units), desirably from )
effeciiveness offcdatexiodrugsor radicthprany woieh asmprisescartreating a patient
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cofEnaeser o 78 Renad Bleoring Brh EVERGGRA (i IpEHTdatment of
an infE€&tdUs: di¥B8se A8 rHEthdd of (i§e BR IR thv@fhEish ®aRthd afritRl out with the
invention is for the treatnent of cancer, the nethod

use or anvéhert therapeuiice compourds such asr aetibieties, i antifungal compounds

d/conr'glimciii on Wth one or nore conventional therapeutic
and/gha W"i% 8gm(pé)_u8_ Sradi ation, chenot her apy and/ or

S e SR Bohr i boBb S S R 8 FBRFA5 HS nerapoute
efﬁcaiua{/ &f £ 8htiBiBtic, &h %Hﬁvi?ﬁlgﬁ 'Hﬁﬁl}ifgnéﬁﬁdﬂﬁﬁt\bﬁeh% es co-treating

I
ention can be precede | Fowed™by a surdi cal
a pafientdn weetiaf suchrireatotend alangowih @emethad ag ahove disclosed.
preceded or followed by radiotherapy (e.g. gamm
r ddi aiothe) .enThadimesit) theednéethotdher arse of &me rieashtion is carried out

formul ate appropriate radi atjion therapy pr.otocols and i
accogsé)manéq e® sPURIEC Poqsinthssapeiie (@@galiwr ShpfeMpEses sequential

_ q Cnci et co N

s R 105y REGBTpALe? noBRchi ool o droHiae booster

compuakitiores).ohgpiaalty, timedpfimireg iamdsthess bapsiing eomgegitions use different
. arent to those skilled ip the fiel.d).. The present

vehidlE AHFS ForRTarePT csivederal [Bast o BN TIgHTi HiTBar G Fgmon. The

primih%eéé BéitioRfis aniGiaNg HdnMAlskEed W iHE hbSt SRR 4Kl the boosting
chenot herapeutic treatnent wwth a WO 2007/7147518

compasiigrPROeTh S asitly admitisierachto dpesame hostnerganising tafter a period

.C rises co-treatnent of sapd patient ng. W.th .
varyig o G 886 TR el Thie BRubE oS Jfysch fray comorise
one fd/tdrheeqeéntng HfmifisiRitibad offthe prirAgNeorBpbSitien ifllowed by one to

ef fectiveness of cytotoxic drugs or radi ot herapy which

ten seapentiabsadministeationsy of fha ikaasting composition. Desirably, injection
intervals are a matter of one week to six months. Moreover, the priming and boosting

compositions can be administered at the same site or at alternative sites by the same

route or by different routes of administration.

The examples which follow are intended to illustrate the various subjects of the

present invention and are consequently not limiting in character.

All of the above cited disclosures of patents, publications and database entries
are specifically incorporated herein by reference in their entirety to the same extent
as if each such individual patent, publication or entry were specifically and

individually indicated to be incorporated by reference.



in need of such treatnment along with a nethod as above
di scl osed. When the use or the nethod according to the
wo mwemiison i s for the treatnment of an i nfectiBUBEP2007/005261
di sease, the nmethod or use of the invention can be
carried out wwth the use or2@nother therapeutic
conpounds such as antibiotics, antifungal conpounds
T, t
7 rofls, Fcoiies Ahe JRTBONGIE o dH 88 Mok RRhRKtion of the TC1
tumoefdallsaexpreﬁsuagl thatkhiaodi E7 pmteamtof\,HIPVHGOAften injection of the TC1

cells; e BerS YARCELH HIRE UPehgahierK RiATalS) A8 8 QYA vector

expré’és‘fﬁd WS E6/ET SRR EGHQHbf@f'i‘Vvltht PPUTEWVE@C@ oP?&nﬁ’l sole. An

the Tnvention iscarried out according to a prine
emptudde-A ahdrapdVA encadingithe R6/E aotigem ms;estedeqlmet walte used as
m nistration of one or nore priner conposition(s)
conﬂg d one or nore booster conposition(s). Typlcally,

the prim %pand t he boostlng conposi ti gns,_ us
diFfgWeedt depiats dhes numbes ebnfpraelle SBPC'gﬁc@cﬂeEﬁfEl eapjtopes after

immuHis ¥ ?ﬁl%cce Q/RHBATMVA %E?gi?réncgaﬁ}g e @Bﬁearﬁt igen in conjunction

conpositionis initiall mnistered to

with thegauticataresalistingection off |IesngmasothchsetBG@ drPRDbsequent |y
adm ni stered to the sane host organismafter a period
v @igtireg3 fdepieto the dssrckAtdgecti DB TheelisT RpebHichfofl i E7 peptide
the invention nay conprise one to ten sequentia

(R9Fboﬁﬁemlmtm$@w @f migee Withi an M)A oestasianceringiheokB4E hantigen in

conju‘ﬁ%ﬁoﬁ QVI tt‘ﬁ% %cﬁJs |ﬂf@9t|8h36f Ié\’lh%@?l fIlv% IE?:(?%‘P?:;#’@Q
conp03| |on , ctlon
matter of one meek to six nDnths. Mor eover, the
primng and boosting conpositions can be adm ni stered
at the sane site or at alternative sites by the sane
route or by different routes of admnistration. The
exanpl es which follow are intended to illustrate the
vari ous subjects of the present invention and are
consequently not limting in character. Al of the
above cited disclosures of patents, publications and
dat abase entries are specifically incorporated herein
by reference in their entirety to the same extent as
i f each such individual patent, publication or entry
were specifically and individually indicated to be
i ncorporated by reference. WO 2007/ 147518
PCT/ EP2007/ 005261 20 Figure 1 depicts the percentage
of tunor free mce after injection of the TCL tunor
cells expressing the E6 and E7 protein of HPV16. After
injection of the TCl



cells, the mce were vaccinated three tinmes (at weekly
intervals) with a MVA vector expressing the E6/E7
W@ior7gers1s n conjunction with PPD, |ive BCG or PCT/EP2007/005261
| evi masole. An enpty MVA and a MVA encodi ng the E6/E7
antigen injected alone were 2ked as controls. Figure
2 depicts the nunber of T cell specific for E6/E7
Exafipldopes after inmunisation of mice with an WA

vector encoding the E6/E7 antigen in conjunction wth
the su s injection of |levinmasole, live BCG or
PPD. %P‘Sﬁt?ﬂ@agepi cts the percentage of CD8+ T cells,
specific for an E7 peptide (ROF), after immunisation
of mce with an MA vector encoding the E6/E7 antigen

2y oot B 8 BB e s S consrucion
PCT/EP2007/ 005261 21 E les 1 Test Article 3.
D¢ nat i oR2%5Rd Bri ef 7t i on "Bf2 each NAPES of
C Dersdnfiibktibi O Bonc¥htrdtisn Bat| gpon6t i E7t mrdid L- 2 | En@nsg
nom nati @ pglgp] entratifjon promprogmene g (pfu/m)
AN33 4,5 _{L gf u/ m - - MWATG3042 3,1)109 pfu/m
WE%EBQ pfui/ThlJL' b —Comdrtirons of —storage
Viruses were recelved firomthe Mlecul ar | nmunol pgy
DRRATGB8A3! | BN0I00 BRI WeTEe gl Nt al NepisAT - $&erEgnt| | the
day of injection. The yiral suspension was h|'La20i dy
[ hawed i mmedi ately prior to dilution and ;
Ml N ot o L AN 2 Ay o | adal o
utimmitir st att UlIT. . AT 1rral mTOUUT A,

Speci es/ Strai n/ Supplier: SPF healthy femal e C57B1/6
m ce were, obtained fromCharles River (Les Oncins,
France). Bpde??q'Han$ 8hstOrage ani mal s were 6-weeks- ol d

upon arrival. At the beginning of experinmentation, _
t MiKusgsrwere (easivasl from the Molecular Immunology Department and then

were maintained at -80°C until the day of injection. The viral suspension was rapidly

[\

thawed immediately prior to dilution and administration.
2. Animal model
a. Species/Strain/Supplier:

SPF healthy female C57BI/6 mice were obtained from Charles River (Les
Oncins, France).

Specification: The animals were 6-weeks-old upon arrival. At the beginning of

experimentation, they were 7-week-old.

Environment: The animals were housed in a single, exclusive room, air-
conditioned to provide a minimum of 11 air changes per hour. The temperature and
relative humidity ranges were within 20°C and 24°C and 40 to 70 % respectively.
Lighting was controlled automatically to give a cycle of 12 hours of light and 12 hours
of darkness.

Specific pathogen free status was checked by regular control of sentinel
animals.



Envi ronnment: The animals were housed in a single,

excl usive room air- conditioned to provide a m nimm
w@B00114718 changes per hour. The tenperature aPdI/EP2007/005261

relative hum dity ranges were within 20C and 24C and

40 to 70 % respectively. Lighting was controlled

automatically to give a cycle of 12 hours of light and

12Di@9un$rougﬁogﬁ StBy tﬁ@%wlrhb% had Beesss b4 ¢iﬁlt§ﬁ'ﬁl‘ou§termzed diet
was checke regul ar control of sentinel aninal

type\RMzo(mleMMCBCSMGmaﬂ@Osmllemaﬂarefvas pmw@mm libitum via
It he study the aninals had access ad libitumto
bottle$-er i | i zed di et type RML (D etex France, Saint
Gratlers?: Sterlle wat er was provided ad libitumvia
bot t BesCelts degdripdiofescription a. Cells characteristics
/ conditions of use: TCl tunor cells : These cells
obt ai ned 8r drelssemrBCigrisdics v iegnditigne dbeisA: transduced
with 2 retroviruses : LXSNL6EGE7 expressing E6 and E7
from HPV16 and pVEJB expressing the ras gene. There
are a kind gift of Dr TC Wi (The Johns Hopkins

UTr@enaimboy cellgl:t iThese cel\bbtaihed drirh SCHEBIE midd lurgyd have been
i n DMEM cont ai ning 0.5 [fm_ A18 and 0.2

transdjiged nfiéh @eretméﬁ@ﬁt 'sLXeN16ERE /o expiassig 59 @@@&7 frem HPV16
an bUEETERe R0l 14 s s TBRS oxd BAG UM LEBPICHH (The Jonns

Hopkins Bnbievsity, Baltitnone,nil 34d) . Dins celtdedrd eulturédrintDMEM containing 0.5
[ ther eutic, experinents 7BI6 female mc

ma/rpea 16 el 0.8 el BB RGN oS WRTS femRKED by trypsine
i 1 t r I h

reatet s ARer et iy, oS’ ford pERORAch R outaneousiy
with 3.1086T @1 wiadfle pelts.i rus (MVA strain expressing the
E6/ E7 protein of HPV16) at D8,15 and 22. 0.5 U of

t ubedt btodwl 106 cfu of BCG or 0.5% of | evanm sol e was
i njected subcutaneously just before each immunization

over the gitigsmahizeiibeskcREdlle :t he shaved skin of mce
(approx. 10 cnR). Tunor growth was nonitored, tw ce a

SN S Rt Spat \spuFLiGRers HoTBchgls mico were
challeaged spbcut@neously in the right flank with 2. 10° TC1 cells at D1. Mice were
treated three times, subcutaneously at three distant sites, with 5.106 pfu of poxvirus
(MVA strain expressing the E6/E7 protein of HPV16) at D8,15 and 22. 0.5 Ul of
tubertest, 5 10° cfu of BCG or 0.5% of levamisole was injected subcutaneously just
before each immunization over the sites of injection to the shaved skin of mice
(approx. 10 cm?). Tumor growth was monitored, twice a week during 80 days, with a
calliper. Mice were euthanised for ethical reasons when their tumor size was superior

to 25 mm of diameter or when they showed pain even if the tumor was smaller.

For the immunogenicity study, 3 C57BI6 female mice were vaccinated
subcutaneously at three distant sites with 5.107 pfu of poxvirus (MVA strain) at D1,8
and 15. This dose was used to optimize the detection of cellular immunity against
HPV specific antigens. 0.5 Ul of tubertest, 5 10° cfu of BCG or 0.5% of levamisole

was injected subcutaneously just before each immunization over the sites of injection



to 25 mm of dianeter or when they showed pain even if
the tunor was smaller. For the i munogenicity study, 3
wE200Bh&75ieemal e m ce were vacci nated subcut aneptEER20a81/005261
three distant sites with 5.107 pfu of poxvirus (MWA
strain) at D1,8 and 15. Thi23 dose was used to
optim ze the detection of cellular immunity against
R C t f
to thE| @%@ élznacog 3 ofegf’dgﬁarl%?sg L&m%’fa Sép?i%@tg Ca?ﬁit serimt Qfere! fmoved at
D22mmmmm«mglsalyamalgs$lsbefore each i nmuni zati on over the
sites of injection WO 2007/ 147518 PCT/ EP2007/ 005261
23 t 01t hleabanesk tﬁ&lﬁurﬁbemmguéqum videcestthg céiR IBEElispot

and serum were renoved at for i mmunol ogi cal

anglbysis Iee}r F€ prépdras q_r}/ IRSiee BeYifiChtidr Bffer. All the
F @% % H@éi p‘? ?’g'?l s wer e

secreti g ce I sSpot een

peptldeerymredsymhe@zéq' rhthboSy&stpm af thmﬁmmmrbgfécm levédl I(10mag). Each
I\Ieos stem at .t he

pept'aeptl de?déﬁmﬁg‘? Z'Ht ﬁ@é@;jatbégcﬁng Rh@ande Sie Atsédobvel 96-well
""f°‘%?"'t“9§?3f? Was Bfele WM SIghf rbndkiond) 2P alffimousq [FNy antibody

(CIorfeﬁR%lAJ’Z %aaaldgélﬁy caitt hiEE2 16( (]JcnrMOFES@Z\Z 100ul/well) in Sodium
Phar mi n cat. nr551216, Lot M)72862 ; 1 o
CarbpRate KR - e pIHER WasRANGHD ate@r@/%wshb@tﬁeﬁg  i¥at 37°C. Plates

wers 4 e84 0 DU B ook ydalppute o i

100ph&MEMat1 0837 & @Btvell. 18plenoDiviE’s! heve Fillstedeht .a concentration of 106

cells/3BRG) feiunifa s 2! M adles” iGe laiha wol%iat end-ansenyation of
6U/5@|§|/\ﬁeIP@2&B”S§/§‘{‘éh§§)19fng/§ﬂ—y BoHRValINARHAS VS EE ) %antlve control

. Concanaval'i nA™was used as positive contro
(5ug/(TﬂbdﬂlPrV)spem peptidds wepe pisedeat aveopcentesatiant oh5ug/ml. The plates

wor R R 9 2% A e L BB pos
1X aMd 5 Rses 1\RfitﬁmF‘B% T\!N€§ﬁ WGEJ%P@OEM@S%OO ,Q'ftf’/?nouse IFNy (clone

Biotinylated Anti-nouse |IFNy (clone
XMGptZar Hhagempmswasldw@d athéwe:cnmnntratlolmrpfoﬂ 3upg/100ul/well and
i_ncubat

/1 |/ ||
incubAish ) HarR At am ifasialietdhde Sowraditih, T8 Piate, wag washed

5 tlméstWWW?%WéﬁSOTmn EStr@vfdin WPa(‘S@hE AKPLORIMHO) diluted at
St. Louis, MO diluted at 1/500

1/5006Rp. RS T 0/eep®khl 6196 S4% wa§oal§aoadﬂadotq Hee wellls (100pul/well). The

o By R} Sy Vs s v

PBSAREehvoe5%. ISy Jelchbticie WS réveesd wigy Bibef Kitt MOoOopl substrate
Bi orad Kit. 100pl substrate (NBT+BClIP) was added per

| (NBTvvaGIP&qua@d@d wes wedlfandhplate ovas latpal eoom éemperatare for %2 hour.
- The pf%\lf'é was washed with water and put to dry overnight at room temperature.

Spots were counted using a dissecting microscope.

2. List of tested peptides:
SCVYCKKEL (E6; Db) : SOL Peptide
RCIICQRPL (E6; Db) : ROL Peptide
SEYRHYQYS (E6; Kb) : S9S Peptide



The plate was washed with water and put to dry

overnight at roomtenperature. Spots were counted
wa@gtong41&li ssecting mcroscope. 2. List of tesP@HEP2007/005261

peptides: SCVYCKKEL (E6; Db) : S9L Peptide RCII CQRPL

(E6; Db) : RIOL Peptide SEYRMQYS (E6; Kb) : S9S

Pepti de WO 2007/ 147518 PCT/ EP2007/ 005261 24 ECVYCKQQL

( B&¢ SO i. EQL (E7; Kb) : TOL
PQF@B??’S?K%MW '?L E%DH&XRQF Peptide Irrelevant
Peptj e sure of the frequency of
RQ&Eblrp@%aﬁl‘:réﬁ (Eze M ibh%eeap'@%cm I's Fresh spleen cells
using a BD specific sieve
%M'VF&% %Lgpﬁéﬁp?ﬁpgg Cwere stinulated during 5
days with ROF peptide (5 pg/m) in 24 well plates or
usléf@ﬂ%}lla”é&elpydﬁd%us%'ﬁﬂl"c | abel ing. 1.106 cells were
stained with 1 dal of an APC-coupl ed nouse CD8
speci fic anti body (BD Pharm ngen 553035 ; cl one
53-6.7; lot no 32567) and 10pl of ROF specific H 2Db
t et r arier Medsukerahtheofine jeencyl@ORIE Tetdan2éiggeicific GBBtH Teells
RAHYNI VTF ; 1ot C507117; C6021 10) during 30 mn at

4G reGh! dpledkicellvasred Haroastéd ane breparddsing% IB'Til\spémflc sieve

Resul ts: A therapeutic experinment has been done in

(Cellitraisgpe Splanosytesnyard stitsuladed durinag® days with [t B@@mde (5 pg/ml)
in 24S Weﬁl Jﬂgtesvgr 08y, dﬂ%ﬁﬁ}( ;ﬁ?i Oé@@f c gatg{ﬁw%][?g@gég Is Wer@ stained with

aneous adm ni s

1l df@nrfeaeeccajpjﬁd fﬁmtd:mtdmmftdmtmww(w Ehé'rmm@xenc553035 clone
MWATGE8042 _by_45%to 65%of tunor free mce at th
53-64f; latie é%%é?)i ARd1Qu ¥ RPGusrecific HraBbstelamari @ﬁckman Coulter
ffar o | nt
T200 ¢ B, et RA I o T 5 R g3 min at
4°C. &nilsi wartel washiedt tharsdiludad irh PBSY0fS%dtFeA. St atsoft Inc.)
of the Kapl an- Mei er survival curves. A P<0.05is
consi dered statistically significant. Previously
descri bed adjuvants (i.e. levamsole, live BCGQ,
known to efficiently enhance traditional vaccines are
unabl e to increase the therapeutic efficacy of the
nucl eif pekfy-acci ne WATGB042.

A therapeutic experiment has been done in the TC1 subcutaneous model as
described in the protocol section. We have observed that a pre-treatment by a -
subcutaneous administration of 0.5Ul of PPD 5% increase significantly the
therapeutic efficacy of MVATG8042 by 45% to 65% of tumor free mice at the end of
the expériment (see figure 1). The statistical difference in in vivo survival experiment
between the different groups was assessed using a Log Rank application (Statistica
5.1 software, Statsoft Inc.) of the Kaplan-Meier survival curves. A P<0.05 is
considered statistically significant. Previously described adjuvants (i.e. levamisole,
live BCG), known to efficiently enhance traditional vaccines are unable to increase

the therapeutic efficacy of the nucleic acid vaccine MVATG8042.

An immunogenicity study was also performed in parallel to look for the
induction of cellular responses against E6 and E7 HPV antigens. Mice were

vaccinated as described in the protocol section.



An i nmunogeni city study was al so perforned in parallel
to look for the induction of cellular responses
wagarngts1E6 and E7 HPV antigens. M ce were vaPCi/RB106T005261
as described in the protocol section. WO 2007/147518
PCT/ EP2007/ 005261 25 In a fRfst set of experinents
(see figure 2), the nunber of E6 or E7-specific |FNy
Ser Stﬁrﬁg s6ebf %xb@ﬁn%@‘?é@é ‘F@uk@'z)‘ OtH nEibaP OF BS BFYE 7-specific
E6 and E7 H 2Db 'restricted péptidés were used to
IFNyreecreting ccellBovas ariumeratqrb nsingaén eELIBﬁ@IhlassayoEﬁ ame E7 H-2Db

restrgxgéq?rg()b isrg\éﬁng{teg@stqsgbe_t f eagﬁ@%ﬁ l@ subcgt?a e?ulrsnmunlzatlon
e S

e BTSSP e AT pse AR bahoR v eajsngﬁné%@%n of PPD

improge aigriifieahtiyl thet hembanof WKC class ruebtricted CTIB ¥/ &8s obtained as

Tet arrer+ T has. al.so be neasur.ed, by fl ow
well 55 the bk, o 20 RS S papites Iuizat. o nvitro
stl mul ation wth the E7- SPECIfIC i_munodoni na
epint BgeSaR0E. wayy ihe; mambat of R +/RRE Feleamart |Toﬁe"~°ohas also been

e PRI L PRk )L Y B st

with itleeVEi7rs peruifi csmhmelnodomlmarftle{pnopptmﬁtleuarmilqaé Shat the recognition
vitro stimulation ptid

of thfae@"% Erggﬁ%gﬁ*b%ww t emionenisiderry med s the%ﬁg WIQ‘T&e"S This
popUtor] isCliAtiveRE RIv tﬁé;%ﬁb@ﬁ efrlocé”fl W @ﬁbﬁ%@g ih e{/ﬁ% gﬁﬂuured an in

pre-treatnent” wt msoean [ 1've
vitrot stimiglation (wiltke tbbs;mpmida dPrieftreatnuasd witke I?EJD improve the number of

species (43 of 7 Folls Ao ey parietiar aplke. eereimsertraiment  with

Ievaﬁﬁﬂl’é'ﬁd@vé'B@@a@é‘%r{éﬂlé t8 BHCéc?'(ﬂ'nea@erﬁ/%auémé?ences are not
encodi ng an antigen. 2. A kit of part conprising : (i)

statigtioallyIsignificarith sequence encoding an antigen, and (ii)
PPD. 3. The vaccine conposition or the kit of part
according to claim1 or 2, wherein said PPDis a
conposition chosen fromthe group conprising tubertest
and tubersol. 4. The vaccine conposition or the kit
of part according to one of clains 1 to 3,



wherein said antigen is a tunour associ ated anti gen
(TAA). 5. The vaccine conposition or the kit of part
wa@ewondismgy to one of clainms 1 to 3, wherein sSBCTEP2007/005261

antigen is a mcrobial antigen. 6. The vaccine

conposition or the kit of paRé according to claimb5,

wherein said mcrobial is an antigen of a virus, a
CcLAMRSteria, a parasites or a fungi. 7. The vaccine

conposition or the kit of part according to one of

clainms 1 to 6, wherein said antigen is an antigen of

an i nfectious organism 8. The vacci ne conposition or

f 5 r?c%g,eog%gggggﬁd&qf}ﬁe} 'ﬂP@@HfgﬁngLg Iglfa%g acid sequence

enccﬁﬁﬁ\}ﬁ}én@ﬁlgéﬂ region of HPV, E7 early coding region of
and part or conbination thereof. 9. The vaccine

C(’Zmﬂttdf?%rtodontn%ﬁ:s t of part according to one of

clains 1 |n said antigen is an allergen.
~10. The;v. r
accor di ek ECSeAGFRERENEE ookt o pnflaert¥d
nucl ei c sequence is conprised in a vector. 11.
The vac@aﬁg conposition or the k|t of part accord| ng
aim 10, wherein, said vect IS of I
:?Q\L %Y@Eﬁ"ﬁe C?Q‘PO?HE’W%&% te H%@PP F‘ﬁé’"k1 or 2, wherein
said @"PEWsr % c?ﬁgig SdMchdser ﬁblﬂt% gg%ﬁ ggn sﬁﬁjsfﬂj }é%%f’énd tubersol.

derive a poxvirus roma

ref, r'ﬂ'\’é (/é‘cc‘cmé 8 p%sWBrFQP{H%é??fggﬁ%BrcgfnéﬁR& Eé %932&]0Ia|ms 1 to 3,

27 'herpesvirus, rom an a I Tus

wherein §a|draraigeadsracmmow-ameme@hadgum (DAA).13. The
vacci ne conposition or the kit of part according to

¢l 3 TRel dacofe cehiposrRirdoN g1 Kit oﬁSéﬂ\&@ofdlﬁ@t@ oMEASF dldims 1 to 3,

The vaccine conposition or the kit of part according

wherein said asttigends geminokial antigemher ei n sai d vect or
further conprises the el ements necessary for the
expridesvascine tompestion gethe Kitof gare akterdofg tnmlaim 5, wherein said

ccrdn too of clains, 2. to 14, erei
micrAb fhgaiger e 7 SrusyAbARiaieRA Raas i PEa
adm_pi stration. 16. The kit of part accor d| ng t 0 Qne
of/-INg Wacane somposifias ef the Héogeﬁﬁa%‘ﬁf@ng & engiafiflgims 1 to 6,
wherRirs 558l £htigRA"iERREHtgeR dparf iSRRI GrohRisi!! ation
8. The vaccine composition or the kit of part according to claim 6., wherein said
antigen is selected in the group consisting of E6 early coding region of HPV, E7 early

coding region of HPV and part or combination thereof.

9. The vaccine composition or the kit of part according to one of claims 1 to 4,

wherein said antigen is an allergen.

10. The vaccine composition or the kit of part according to one of claims 1 to

9, wherein said nucleic acid sequence is comprised in a vector.

11. The vaccine composition or the kit of part according to claim 10, wherein

said vector is of plasmid or viral origin.

12. The vaccine composition or the kit of part according to claim 11, wherein

said vector derived from a poxvirus, from an adenovirus, from a retrovirus, from a



17. A pharmaceutical conposition conprising a vaccine
conposition or a kit of parts according to one of
web@rie7518t 0 16 and a pharnmaceuti cal |y accept abdEEP2007/005261
carrier. 18. A process for the manufacture of a
vacci ne conposition conprising mxing PPDwith a
nucl ei ¢ aci d sequence encodi ng an antigen. 19. The
herptsOf8SS fRfrs OhH ﬁ?pﬁa@irﬁka'f%rﬁs al %érﬂ‘gr virG§PoE SHAH. taﬁ.e adenovirus-
step of 1ncorporating the vaccine tonposifion within
assariptedrvimuseut i cal |y acceptable carrier. 20. A nethod
of treating a patient suffering fromor susceptible to
a 18nThe vaygcinkecardpositiohrdrt therkipbf partasstiofding to claim 12, wherein
..conposition or a kit of part according to one of
salddqeg?qfsderweg(jrqre ®dMVA.phar maceut i cal conposi tion
according to claim17. 21.- A nethod of treating a
pal4.chhe yaceineiapgposition or thes kit of iparteacaerdingi tafanet ofoclaims 10 to

.sease, . the.adm nistration of a vaccine .
13, ST Bpick Vet e Yo ids BeCtipferis PeBSasauy der the expression
of theldtitigenl to 16 or a pharmaceutical conposition

according to claim17. 22. A nethod of treating a

Itoﬁ?a 5 e Ritof ?%H“chcorrﬁ’i Qb cHES 6E£8LINRS 9.tB°I4"’,‘gA/iﬁélrt@¥rotfh@ycomponents ‘

‘adm ni'stration a vacci ne conposition,

are foasubstanpally sinudtanecal admipistiatioon according to claim
9. 23. A nmethod of increasing an inmune response of a
mat@rel hd kit @f parttagendingsteicheot tlaiins Qrtpri4s iwtkrbirethe components
adm nistration to the mammal of (i) PPD, (ii) a

are withing ginglegpharmanaiiicall e acerptalledermniatigen. \Wo
2007/ 147518 PCT/ EP2007/ 005261 28 24. The method _
actbrAiPhgrmaceytigancemposiinrecempesingrPracaide samposition or a kit of
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21. A method of treating a patient suffering from or susceptible to an infectious-
disease, by the administration of a vaccine composition or a kit of part according to-

one of claims 1 to 16 or a pharmaceutical composition according to claim 17.

22. A method of treating a patient suffering from or susceptible to allergy, by
the administration a vaccine composition, a kit of part or pharmaceutical composition

according to claim 9.

23. A method of increasing an immune response of a mammal to an antigen,
said method comprising the administration to the mammal of (i) PPD, (ii) a nucleic

acid sequence encoding an antigen.
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are administered simultaneously.

25. A method of raising an immune response in a mammal against a disease
state, comprising administering to the mammal a nucleic acid sequence encoding an

antigen and further administering to the mammal PPD to raise the immune response.

26. A method of increasing the immune response of a mammal to an antigen,
comprising the step of administering to said mammal a nucleic acid sequence

encoding said antigen and further administering PPD to the mammal.

27. A method for improving the treatment of a cancer patient which is
undergoing chemotherapeutic treatment with a chemotherapeutic agent, which

comprises co-treatment of said patient along with a method according to claim 20.

28. A method of improving cytotoxic effectiveness of cytotoxic drugs or
radiotherapy which comprises co-treating a patient in need of such treatment along
with a method according claim 20.

29. Use of PPD in the manufacture of a medicament for enhancing immune
responses initiated by an antigen being expressed as a result of administration to

said mammal of a nucleic acid sequence encoding said antigen.



