1 Bl OVARKER FOR SELECTI NG PATI ENTS AND RELATED METHODS 5 The
present invention relates to the field of imunol ogy and, in
particular, to inmunotherapy of a patient against di seases caused for
exanpl e by infection or cancers. Mre 10 particularly, the invention
relates to methods for predicting whether a patient is or is not
susceptible to devel opi ng a prophylactic or therapeutic inmune
response after such i nmunot herapy. The present invention relates to
nmet hods and conpositions for inproving the survival rate of patients
to 15 be treated by an i mrunogenic conposition, in particular a
vacci ne. Tradi tional vaccination techniques involving the
introduction into an animal system of an antigen (e.g. peptides,
proteins) whi CQ:M%&% EERIRR PATRARSS. ARH IrEOadEle haMEdREO!t ect
said ani mal against 1nfection for exanple, have been known for many
years. gpese techni ques have further included the devel opnment of both
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primng an i mmune response directed agai nst a pat hogenic version of
the 'nTECt'OUSEﬂgeELes nt inyOHESPUSe TASRANGD (HOUNR 108 dhdRinology
i nvestigated the use o? vacclnhes as a potential therapeutic nodality
for vari oesdcarnicer paypesuldhi s tepetihunothyp@rf oaca neatient eggaigst
30 generall.y referred to as_i n r o L vacci i i
foreign aﬁlfllgsgﬁgsofcaiunsteg{r eg?r;nr%a% I(;L%de a%8%8§%¥§§se§" f(rg%%%fé\}e\(l:\?%?g
Anong tleperieectds sl paselde oinveroidn nesltatas use sndtdneelss Hown pgreddcting
prom se an ay an inportant role.in the devel g nt of new .
vacci nes. wg‘eﬁ%ﬁ% 7ir r%'senﬁitavjeS b&&n lisn\}é%r}t i %%?%%P*? S het ragg?ﬁ'??]yn? 0?
express ppebehpsa&t oM f orei ghepaplagess afmbneor akspossee, agndrt osuch
i nduce specific jimmunol ogi cal responses agai nst these antigeps in
Vi vo. GenéFEEPGLheRaRYE: ggﬁﬁ- PESSE Nracldt YFeE 108 KahAsate p@?@a?ds and
hunoral apdmpekllsfsi FBENE MEASRARSE T HANGsukly ikidial rateCt Of SpaBYeles alo
effective strategy for both the delivery of antigen-encodi ng genes
and t hel¥ Bei | txertissh Brid EnhinEeRedents SAPPGEAtpPRseitat PORCIFHAT &
order to hg.utjLized as a vaccine carrier, the ideal viral vector
shoul d be safe and enabl e efficient presentation of required
pathogen- 15 specifii £ 8R41 98NS, L0 A8 dMMURBCRNSLEER Funlhaimie, the
vector systemnust neet criteria that enable its production on a
| ar ge- scallatibagistiSevetnito vigtal ardailne sYsEenr sohavan t s 16i8er g - o
date, all o ghetBem h@éb@&ﬁi alhYenadyantages.and Likpuhs derReBAtBY 9Ad
t he propogb appl'f cation or a

20 thereby protect sald animal against infection for example,

have been known for many years. These techniques have further
included the development of both 1live and inactivated
vaccines. Live vaccines are typically attenuated non-
pathogenic wversions of an infectious agent that are capable
25 of priming an immune response directed against a pathogenic

version of the infectious agent.

Numerous research groups have also investigated the use
of vaccines as a potential therapeutic medality for various
cancer types. This specific type of vaccine strategy 1is

30 generally referred to as immunotherapy.

In recent vyears there have been advances in the

development of recombinant vaccines, especially recombinant



20 revi ew on reconbi nant viral vaccines see for exanple Harrop and
Carroll, 2006, Front Biosci., 11, 804-817 ; Yokoyama et al., 1997, J
Vet Med Sci.,59, 311-322). Fol | ow ng the observation in the
early 1990's that plasm d DNA vectors cpuld directly transfect ani nmal
cells in 25 vivo, significant research efforts have al so been
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Following the observation in the early 1990's that
plasmid DNA vectors could directly transfect animal cells in
25 vivo, significant research efforts have also been undertaken
to develop vaccination techniques based upon the use of DNA
plasmids to induce immune response, by direct introduction
into animals of DNA which encodes for antigens. Such
techniques which are widely referred as DNA vaccination have
30 now been used to elicit protective immune responses in large
number of disease models. For a review .on DNA vaccines, see

Reyes-Sandoval and Ertl, 2001 (Current Molecular Medicine, 1,

217-243).



30 regul ation of natural killer (NK) cell cytotoxicity may play a
major role in reproductive outconme (Nitrivalas et al., 2001, Human
Repr oduction, 16, 855-861). Mre specifically, . Thumet al, 2004,
Human Reproduction, 19, 2395-2400, havesy 4 eval uated the effect of
t he absol ute count of specific marker expression on peripheral bl ood
natural Kkiller @aNkkneehlspooblaml anteddcoinantlalic tanvdvage haat eeeafl the
Intra Vitro Fecondation (LVF) treatnent, The, authors have dsﬁernined
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Appl i cant 'has now i dentifi new t ool and vaccination strategy.

Accor di ngceocerfirst enbodi nent, the present Invention relates to a
nmet hod for treating a patient for human di sease by adm nistering an
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for example Schiller et al., 2006, Exp Dermatol., 15, 331-341).

Such compounds have been shown to stimulate a rapid release

of certain dendritic 'cell, monocyte/macrophage-derived

cytokines and are also capable of stimulating B cells to

20 secrete antibodies which play an important role in the

antiviral and antitumor activities of IRM compounds.

Alternatively, vaccination strategies have been
proposed, most of them bging based on a prime-boost
vaccination regimen. According to these "prime-boost"”

25 vaccination protocols, the immune system is first induced by
administering to the patient a priming composition and then
boosted by administration of a boosting second composition

(see for example EP1411974 or US20030191076).

It has been shown that functional activation and down-

30 regulation of natural killer (NK) cell cytotoxicity may play
a major role in reproductive outcome (Nitrivalas et al.,
2001, Human Reproduction, 16, 855-861). More specifically,
Thum et al, 2004, Human Reproduction, 198, 2395-2400, have



5 Accordi ng to anot her enbodi nent, the present Invention
relates to a method for inducing an i mune response to at | east one
antigen (i.e. the raised inmune response) in a patient for treating
human di sease by admi nistering an 5 i nmunogeni ¢ conposition wherein
said patient is selected in a patient popul ati on conposed of patients
t hat haveetavhieygl shofeptddvad B NM fieddlate count Adcepéicigitomarker
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conposi ti eelected in a patient population composed of patients that

have low levels of activated NK cells.

The present Invention thus relates to a method for
treating a patient for human disease by administering an
20 immunogenic composition comprising at least one antigen, said

method comprising the following steps :

- selection of one patient in a’ patient population
composed of patients that have low levels of

activated NK cells,

25 ' -~ administering to said selected patient <the said

immunogenic composition.

According to another embodiment, the present Invention
relates to a method for inducing an immune response (i.e. the
raised immune response) in a patient for treating human

30 disease by administering an immunogenic composition wherein
said patient is selected in a patient population composed of

patients that have low levels of activated NK cells.



According to another enbodinment, relates to a nmethod for inducing an
| east one antigen (i.e. the raised i mune response) in a patient for
treati ng hunman di sease by adm ni stering an 10 i nmunogeni c

conposi tion, said nethod conprising thesfollow ng steps : selection
of one patient in a patient popul ati on conposed of patients that have

low | evel s of acgldovatiedgNicC&ldcthekS-erdduifester ithg tpresind SElvesitedn
patient the _said i nmunogeni c conposition, _According to anot her
enbodi menttelefespricsefit NGRERt | 59 r éPdREINT0 38 nHTIRGE f SESPRTBRI MYy &R

i mune respaRs$e (e Cankhen’ ai S&H | FRUNE JASRONSRhuAL 2R Pos8RFE &Y &
adm nistering an said rai'sed I mmune response a patient for treating
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patient “‘populatron- co ents ave [ow
| evel s of pattienat pdpMKa2borl ksmposed of patients that have low levels

of activated NX cells.

According to another embodiment, the present Invention

relates to a method for inducing an immune response {(i.e. the

10 raised dimmune response) in a patient for treating human
disease by administering an immunogenic composition wherein
said patient 1s selected in a patient population composed of
patients that have low levels of activated NK cells and
wherein said raised immune response 1s innate immune

15 response. The innate immune response is body's initial immune
defense against pathogens and is elicited by a variety of
cells including antigen-presenting cells or ™“APCs”. These
cells express surface and cytoplasmic receptors that
recognize molecules of foreign origin (e.g., bacterial and
20 viral nucleic acids, proteins, carbohydrates). Upon detecting
these signals, the dendritic cells and macrophage elicit a
defensive response that includes the release of cytokines
{including interferons, TNF~-.alpha., and IL-12) and
chemokines that attract cells such as immature dendritic

25 cells, macrophage, NK cells, and granulocytes, to the site of
challenge. The innate immune response thus confers non-
specific protection while the body is generating the adaptive

response.

The present Invention thus relates to a method for

30 inducing an immune response (i.e. the raised immune response)
in a patient for treating human disease by administering an
immunogenic composition, said method comprising the following

steps



According to another embodiment, the present Invention relates to a
nmet hod for inducing an inmune response (i.e. the 30 raised i mune
response) in a patient for treating human di sease by adm nistering an
i mrunogeni ¢ conposition, said method cgprising the follow ng steps

7 neasuring in the patient the levels of activated NK cells, and
ad{n_ ni st ﬁl’l nlg t@l tstéglemﬁbantof hensai gatbentnogeni e compiosit | pppiiatacd
patient has |l ow | evels of Sactivated NK cells. ccording. to
anot her enbodi menCOMPRESHr eSdnt AAHERSon trl‘@?%t d8Y% a- Pt hg‘av%]o? of
i nduci ng an i Mmung JiesReRSeNkocalibeast one antigen (i.e. the raised
i mmune response) in a patient for treating human di sease by

adm ni stering abn 1QniMIWRRYSALC €8NMPESid| Ofl &didh MA@ neoMehksi Bgid
the followi ng steps : neasuring in the patient the |evels of
activated NK cel | smgm@genic aanPAPstEPing to the patient the said

i nmunogeni ¢ 15conposition if said patient has low levels of activated
NEC cel | s. Accordbrgli hg eooshet hembedbBENkenthet pEegeBsednvention
I nvention_relates.to f [ i ag, MRMed € 95S8s .
the rai seﬁelf%%sh_et%’es%oﬁgtéﬁggn fayrpaﬁ}]%ﬁ%ﬂ?%r g?r eat | néar hﬁ?ran 204 & at
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10 immunogenic composition, said method comprising the following

steps
- selection of one patient in a patient population
composed of patients that have 1low levels of
activated NK cells,
15 - administering to said selected patient the said

immunogenic composition.

According to another embodiment, the present Invention
relates to a method for inducing an immune response (i.e. the
raised immune response) in a patient for treating human

20 disease by administering an immunogenic composition wherein
said raised immune response is innate immune response, said

method comprising the following steps

~ selection of patient in a patient population composed
of patients that have low levels of activated NK

25 cells,

- administering to said selected patients the said

-immunogenic composition.

According to another embodiment, the present Invention

relates to a method for inducing an immune response {(i.e. the
30 raised immune response) in a patient for treating human
disease by administering an immunogenic composition, said

method comprising the following steps



measuring in the patient the |levels of activated NK cells, and 25-

adm nistering to the patient the said i munogenic conposition if said

patient has |low | evels of activated NK cells. According to another

enbodi nent, the present Invention 30 rejates to a nethod for

predi cting whether a patient is or is not susceptible to devel opi ng

prophyl actic or -t haReYhiC ind tHETUAE: I&SPONSE Dyvarkn B Sheat ehedf NK

an i nmunogeni ¢ conposition, said nethod conprising the steps of:

obtai ning a bl ood Qﬁ%ﬁﬂreamﬂonlthe patient; and neasuring |evels of

activated NEC cells, wherein |ow 5| evels of activated NEC cells

i ndi cat es t hat rhéxbﬁﬂﬁéﬁﬁﬁénSreﬁ¢cﬁ@@ t Bahagkt afthienceabd edmmunogenic

suscept bl 111y 10 GyEaR 20T ABNYIAGY © A1 0Er ARGUL | G0l MiBGe1s of

response. Accordi ng anot the present Invention 10

rel ates & o0 a net haactfioratsel &Et icrdla. patlent susceptlble to devel opi ng

prophylactic or therapeutic inmune response by adm nistration of an

i mrunogeni ¢ conpesbtidong $ai dneehbod eobopdinenhg the stressnbf Invention

Obtalnlngrngngdtigqgl EBOH?LPG paﬁégggnga%% immune response to at
least one antigen (i.e. the raised immune response} in a
patient for treating human disease by administering an

10 immunogenic composition, said method comprising the £following

steps
- measuring in the patient the levels of activated NK
cells, and
- administering to the patient the said immunogenic
15 composition if said patient has low levels of

activated NK cells.

According to another embodiment, the present Invention
relates to a method for inducing an immune response (i.e. the
raised dimmune response) in a patient for treating human

20 disease by administering an immunogenic composition wherein
said raised immune response is innate immune response, said

method comprising the following steps

- measuring in the patient the levels of activated NK

cells, and

25 - administering to the patient the said immunogenic
composition 1if said patient has low levels of

activated NK cells.

According to another embodiment, the present Invention
30 relates to a method for predicting whether a patient is-or is

not susceptible to developing prophylactic or therapeutic



15- nmeasuring levels of activated NEC cells, wherein |ow | evel s of
activated NEC cells indicates that the patient has an increased
susceptibility to devel oping a prophylactic or therapeutic imune
response. According to another enbodi mgnt, the present Invention 20
relates to a method for predicting whether a patient is or is not
suscept i bl gmbBe I esfypdzesi t byel yadmim dreatiment eonprarsi ndmmunogenic
adm ni stration of an i munpogeni c. conposition, said nmethod conprising
t he stepsCefposition, Sa%ﬂnﬂﬁWQQNbC&ggFaﬁangahB?es??%ﬁﬁq e patient;
and 25- neasuring |evels of activated NEC cells, wherein |ow |evels
of activated NEC Hadiningi éabdeofnatmphe Pt dite irdtieddiic@8d to
have an increased susceptibility to develop a proghylactic or

r
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present sl nvention y&lAtes k0 a-FBrhady f ik sekesti Nogn@i Patd£Ntthat the
susceptible to respond positively to a treatnment conpri sing

admini stration 9 mEtimmti mmisogeniredéohpdsi t¥on, haial ne@rhod increased
conprising the ste f .. :0htaini ng bl l e, fr i-ent ;
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and neasuring |levels activated ce rein‘lo evels o
activated NK cel | shentipeattés tihatineheepatneat has an i ncreased
susceptibility to devel oping a prophylactic or therapeutic imune
response. AcAordidgngot eananbeheenmbobddenent thehergsessntinvention

Inventign relates to an_ex-vive nmethad for testing. whether j en
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nmet hod conpri ses the steps of: | . Cy s X
administration 'of an immunogenic composition, said method

‘comprising the steps of:
- obtaining a blood sample from the patient; and

15 - measuring levels of activated NK cells, wherein low
levels of activated NK cells indicates that the
patient has an increased susceptibility to developing

a prophylactic or therapeutic immune response.

According to another embodiment, the present Invention

20 relates to a method for predicting whether a patient is or is
not susceptible to respond positively to a treatment
comprising administration of an immunogenic composition, said

method comprising the steps of:
- obtaining a blood sample from the patient; and

25 - measuring levels of activated NK cells, wherein low
levels of activated NK cells indicates that the
patient is predicted to have an increased
susceptibility to develop a prophylactic or
therapeutic immune response.

30 According to another embodiment, the present Invention

relates to a method for selecting a patient susceptible to

respond positively to a treatment comprising administration



obtaining a blood sanple fromthe patient; and measuri ng

| evel s of activated NK cells, wherein | ow 15| evel s of activated NK
cells indicates that the patient will develop a prophylactic or

t herapeutic inmune response towards thegi mmunogeni ¢ conposition.
Accordi ng to another enbodi nent, the present Invention relates to an

ex-vivo mejhodnf ofmadiBRIderd MBERSEs A R, €8hid0 MddHod €8BABdising the
therapeutically to a nethod of treating cancer by adm nistration of

an i munogdsics ednposition, wherein the testing nethod conprises the
steps of: obtaining a blood sanple fromthe patient; and

measuring | evels ofbbainiag et Nask|sagplehérennthevp2s] el st
activated NK cells indicates that the patient will respond

t her apeutical | y t oneasunendobevdls r et pagivahedr NKAcedded hdvegiean low
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the sense that they nean "a one", ajtalﬁ east
or nore" or "a plupati¢yt lods téhe inefrereerdedusorpbibisioy st epesveloping

unl ess the context di ctaljtle ot.her wi %%. For %xa le, the term"a cell"
a prophylactic or erapeutilc immine response.

According to another embodiment, the present Invention

relates to an ex-viveo method for testing whether a patient
10 will respond therapeutically to a method of treatment
comprising administration of an immunogenic composition,

wherein the testing method comprises the steps of:
- obtaining a blood sample from the patient; and

- measuring levels of activated NK cells, wherein low
15 levels of activated NK cells indicates that the
patient will develop a prophylactic or therapeutic

immune response towards the immunogenic composition.

"According tc another embodiment, the present Invention

relates to an ex-vivo method for testing whether a patient
20 will respond therapeutically to a method of treating cancer
by administration of an immunogenic composition, wherein the

testing method comprises the steps of:
- obtaining a blood sample from the patient; and

- measuring levels of activated NK cells, wherein low
25 levels of activated NK cells indicates that the
patient will respond therapeutically to the method of

treating cancer.

As used herein throughout the entire application, the

terms “a” and “an” are used in the sense that they mean “at
30 least one”, Mat least a first”, “Yone or more” or Ma
plurality” of the referenced compounds or steps, unless the

context dictates otherwise. For example, the term ™“a cell”



10 includes a plurality of cells including a m xture thereof. Mre
specifically, "at |east one" and "one or nore" neans a nunber which
is one or greater than one, with a special preference for one, two or
three. 5The term "and/ or" wherever usedgherein includes the neaning
of "and", "or" and "all or any other conbination of the elenents
ConneCted19¥1§§éQ tergiurality offheehesmimheidingora " APREQxe Mahelrgof .
as used herein neans Within 20% Preferably within 10% and pore

pr ef er abl Yomet Bppcifiscsd 1y, “athéeﬁéFn§“ﬁxqu9n“on@s%%j@EFG r BFerst &
a vertebr ggﬁ? epartiy (éll{ atLy %@@ergpgaggye RRORR! 4@ SREEheSs a@g,ecml
i ncl udes, "but Ts not mte dofresti ¢ ani nal s, sport ani mal s,
prinates pmefedengehﬂmansnhlansnugeGhH@ﬁeln the term"treatnent" or
"treating" enconpasses prophylaxis and/or therapy. Accordingly the

i Mmunogeni ¢ cofposittdoms "endietrHodehafevde prsesenheraventimpniuges néhe
limted to therapeuti,c gplnpangons an.b S A

ones. Thi?eﬁglﬂgv8$ the Term ™ %&fdgﬁe guﬁghggpgb%%9¥g§§F§ SF
therapeUttﬁelﬁﬂbﬁ@nt§5¢mmﬁébtéﬁﬂhylha ‘dPreephyl.axi s” is not limted to
preventing i mredi ate di seases (e.g. infectious diseases), it further
enconpasses preyentéen Cibowtry éerta i Gfs tuseske henxfedeot me@s:s
such as cirrhosis_or cancer 5An "effe unt fficient
amount " oF1&Ri8ctP e Eﬁﬁﬁﬁﬁﬁa Y SWHP ﬁ tr 4n%ﬁ§ﬁnpﬁ%§iﬁ%% withlh
benefi cjplsgor desired results, including cllnlcal results.

effective amount can be administered in one or nore adnlnlstratlons.

A "therapeuticahdy rehfm@ct tyer adrmunt " “iaﬁbjiélc‘@’fmbiﬁﬁfefco ef f actvelkebrate,
beneficial clinical results, including, but not linited to,

al l evi ati @ﬁr@ﬁ-caih@rby ﬁrorremewppémth@smnetléanwseﬁ%ﬁﬁaeqdnfléﬁ%%*ﬁsr
as wel | a% ¥§nhh99 QBHQE%%aS@o%E Fond¥OENEhORa 0k, ONEpOFt Mrfimals,
synpt ons of ection terns "a patient selected in a
pat i ent p@pumateanlnoh@@sem fmayegi ents that have | ow | evel s of
activated NK cells" shoul d be understood as neaning a patient for who
| evel oF5 acti vaked WE@elhesf% bskA neawur é4raatarsd! osel 5 HeRdiing”
and who h%%cE°$%£§¥g pﬂ&%h&@éedaﬁgf of€l lfie MBS t e ARG 19T the

pati ent t §stedt e~ 3 e said patients forma patient
popul at i odmmunogenic comp051tlons or methods of the present invention

are not limited to therapeutic applications and can be used
in prophylaxis ones. This is covered by the term “to
20 developing a prophylactic or therapeutic immgne response”
herein. “Prophylaxis” is not limited to preventing immediate
diseases {(e.g. infectious diseases), it further encompasses
prevention of long term consequences of these infections such

as cirrhosis or cancer.

25 an "effective amount” or a "sufficient amount” of an
active compound is an amount sufficient to effect beneficial
or desired results, including clinical results. An effective
amount can be administered in one or more administrations. A
"therapeutically effective amount"™ is an amount to effect

30 beneficial c¢linical results, including, but not limited to,
alleviation of one or more sympioms associated with viral
infection as well as prevention of disease {(e.g. prevention

of one or more symptoms of infection).



As used herein, the terns "activated NK cells" nmeans a | ynphocyte
cell which expresses CD16, CD56 and CD69 cell 10 surface antigens.
According to a preferred enbodi nent, the said activated NK cells
further does not express CD3 surface antyigen. For a review, please
refer to Vivier et al., 2008, Nature |Imunol ogy, 9, 503-510.

Al ternatively, Th@et@thvahﬁdphEgéﬁﬁ|b%lQQMeHunkhea hatdehtnesbrhdsedon
on expression and/ or roduction of 1L27_(Vill arl no et al,. 2005, J

| munol . m@owés@%wagwrm% C2RENG A %W devglsa (i, agpEvated WK

283(28) %%%5%7'64%0&%1‘9@ Mo D 155384 t 85 Ctmellning2007 pRasRitr R8S. who
8, 62), Ganzyne B (lda et al, 2003, Eur J |Imunadl. 3, 3284- 92),

1121/ 21R (Rvederdkseptevated BHOGeldsndas | Aermome28uraguAst Esclosed

1439- 49 et 0 c r er n
OXCRL (1S s, ngaen? 4né 9§52§gg Uiy r@}g?ggg}#%%@ 1&()2%%&9%610 et
al ., J | maheol nun2RG6 MrpAtiQﬁt&:erEa 64) ,aldvE5R anther S@aénmatglents

Those ter are V\Ag ﬁétusod n the art. 25According to speci al
enbodi nent rmt RePREFHE="R %‘é e Wi | | respond therapeuti cal ly" nmean

that the said atlent as_ an | rease_of surwv gX
section). Accofdi iySo 1% J1nr‘ive § ok e FEVETR e# alglgt %\%g?%d ﬁig@jg 2
cells can 1%;@@&%@ nestL I Ofvhéxanp eobys$d OWCOYEONELDYE (@ng. GDEDHY cell
flowcytofluorlnetr target cell,lysis assay, .and rticular
by"3 of Lesitr RagPor At iy et vy R o COndt kPLRE BF L5 neBRECREERhan te
Coul ter). 288 ftisaenl GxNdd1Mal drehed! doek2 nZQObx;i:dmn CD3 surface
Reproduction, 16, 855-861; Borrego et al, 1993, Eur. J.

1039- 1043.antigenac FordichFe B Phe PHRRFR | BRI hEC| E%EIL%rofeta@tH va@é@%

NK cel I's Be IELARIEINGS,0ng t 06ak_bh 9od p328PhEL 24 0, I%abataaﬁtlsfated

peri pheral bl ood nononucl™éar cells MC) (e.g. by Ficoll Hypaque
purifi cat N @éllgfercghelfahftb%o@e(méﬁﬁﬂmféaba%@ﬁl en( PECE SEBERNENE/Qr

el 9broh %%?Slo% Arp7 SPe3 %313% 400, 291 DYOYS! 00 [SheL., 174,

Accuspin sys dric accordi ng
manuf act urkag4s-9ilnst r ugt ddns({2hamat hentil k'é@lla;_t}rﬁa)coﬁcﬂioﬁg t@BQme 283(28),

enbOdinﬁnplégsgL%%)Ln%%QEngh Engrigggéte et al., 2007, Respir Res., 8,
62), Granzyme B (Ida et al, 2003, Eur J Immunol., 33, 3284-

92), 1IL21/21R (Frederiksen et al, 2008, Cancer Immunol

90 Immunother., 57, 1439-49 ; Dodds et al., 2008, Cancer Immunol
Immunother., october), CXCR1l (Inngjerdingen et al., 2001,

Blood., 97,367-75), CD244 (Gao et al., J Immunol. 2006 Mar
1;176(5):2758-64), IL15R and/or Granulisin. Those terms are

widely used in the art.

25 According to special embodiments, the terms “a patient
will respond therapeutically” mean that the said patient has

an increase of survival rate (see example section).

According to the Invention, the levels of activated NK

cells can be determined for example by flow cytometry (e.g.
30 by flow cytofluorimetry), target cell lysis assay, and more
particularly by 3 or more color flow cytometry (e.g. Beckton

Dickinson, Beckman Coulter). See for example Ntrivalas et al,



of activated NK cells is determ ned by using antibodi es.

According to one specific enbodi nent of the Invention, said

anti badi es are nonocl onal anti bodies. According to one specific

enbodi ment of the Invention, 15 said anti bodies are tagged for
exanpl e by fluorescence, radiol abel, enzyne, biotin, or any other

net hods despgnedukan’ eRgebdeethson| ahel, | exbsnigtel ;sa@akmnid bedi @5, 1993,
det ect abl e. These t echn] ques are W deI§ used and known in the art.
Accor di ngEus- ode PrEFRS} ed Sbdd>PrerP45F the Invention, 20 the |evels
of activated NK cells is determ ned by using antibodies, specific fo
CD16, CD56 andPeeox®uY pePefBrabiny eHF+80t | Eglﬁ ésevﬁe'fti‘?fcgf:g?v?fﬂ%, hk
CD56 and epRalie¥ehMinsai Bnl @¥eks 8fiosat kuabed MK o8l liscakeed
further dgtggr?ﬁi ﬁ%g Eg tﬁilgl ng éﬂti bogi es specific forEDCD:B. 25Thus,, for
exanpl e,5 bheipbeph} Sfoact incraialeadel Fells JdEBYEH et by BYI FeCOLAg
peri pheral, bl ood and .i Lng,£el s dnak oAbtk PO £S ce1l
(e.g. wt hygﬁfi}lgc&frlﬁgﬁ%@? g%%i lp&%é%%?talﬂnér%w an?i - CLE)56, €enEe
ant i - CD69 (#BHLpr (Rehh&€DA 6} . Bidan 1324 ) eVeleulofc diitdlvat &b (¥ c &35 403
determined 30, with the instrunment., nmanyfa b unentat i
Labor at or §¥BeR¥kmat Bl tngqma\M”Eﬁcgs%gNe %g’{ér&qr ayéi%?n ¢ reccg%n?’?gs')
wavel engt Beceldiayrt6i fhemeniufddteneatisotestrt8ti¢hs poamsices nlike] .

i sot hi ocyanate FITC, phycoerythrin PE/ RDl1, ECD, PC5/PE). The

|l evel s @f acti xateddNgcebl snearmbedéxpnessédthr dnveatipn) péecdstvel

(% of peripheral blood | hocytes whi gh' 5 express CD 6 and
(0o cel | OSuAPhLEARE TorRaLicr 14 (OF SHISURGEaPURBENS BF T STV ed NK
cells per mcroliter of whole peripheral blood. According ta one,.
embodi ment sai 8peFEPREr &P ﬁnﬁoosﬁ%?p"ff&y?%}%oﬁ’afwtbe% itg‘(?l g&“e"c?r’ftrlg%’
whol e bl 0Qd;and, st 858 0e§ r 928 MmdHYdllorRNalaysii®odl@As used herein, the
ternms "low | evel s of activated NEC cells" neans either (i) |evels of

activated NEC gebhsqphg! €8S drsanspdhwiti &%empevamdragestshyel essreritdon,
about 4.5% preferably | ess than about 4% and even nore prefer ablei/‘é’re

| ess t hin sabdut 2aBtEPdbeRl evieh FR9Ssar tP&Eul 8EFPPERsPY hant MIFGHE
3. 45% or &gh%oﬁsgﬁi,;QQQVQQOUEiZ§in?r%Ee%% | b thewemel-hdasakrut gbld to
y fewe

and nore prefera t han"about 50 acfivated NEC cells, nore
parti cul arepdeewse lisar abisdded3w izt jspdce BINEOSEESs dgHRst@las-y These

th Iy I q ' lit f
L hose Bresi%%%tgln'éﬁugpg%ggn&?&'&if%sé&? dritt RQRWNALh0BhePgEL M CTOl i ter o

According to one preferred embodiment of the Invention,

20 the levels of activated NK cells is determined by using
antibodies specific for CD16, CD56 and/or CD69, preferably by
antibodies specific for CD16, CD56 and CD69. Alternatively,
said levels of activated NK cells are further determined by

using antibodies specific for CD3.

25 Thus, for example, the levels of activated NK cells is
determined by collecting peripheral blood and incubating
cells with monoclonal antibodies (e.g. with anti-CD3, anti-
CD4, anti-CD8, anti-CD19, anti-CD56, anti-CD63 and/or anti-
CDi6). Then the levels of activated NK cells is determined

30 with the instrument, manufactured by Instrumentation
Laboratory-Beckman Coulter, with a He-Ne laser-ray, which

recognizes wavelengths of four different fluorochromes



20As used herein, the terns "inmunogeni c conposition” "vaccine
conposi tion", "vaccine" or simlar ternms can be used interchangeably
and nean an agent suitable for stimulating/inducing/increasing a
patient's imune systemto aneliorate agcurrent condition or to
protect against or to 25 reduce present or future harmor infections
(i ncludi ngeyhbabscdast esbahioPpastid | eTTOf ephiyeBs) yti€rth , PEERDTEAECD,
tunour cell proliferation or survival, reduced pathogen replication
or spreadPfR/BEpatient or a detectably reduced unwanted synpton(s)
associated with a condition, extend patient 30 survival. Said :
i munogeni ¢ coRpesileveAscaf cBREAVated) MK |coklpaFen o at SXRERISHhell
targeted a%hgfn.(%vdgeﬁcght) (3 'oga%teﬂ%e&s@ombeantlymgaeeptes which
I'T or part of at

expressing I'n "vivo | east one heterol ogous .
nucl eot ixdexpegaen€dl bes sddital dnd afiD694 cedilervifgogs anfdlgsnd deor (i1)

sequence ¢ ngtilgg arlulmborrspacrgr% Ofctai.%allteé tNRnecetﬁrsgngg qﬂéﬂ?ﬂ.‘ter Pf
Accor di ng®t8%an-al ternate e odifent, the I 'mrunogenr ¢ conposition o
t he | nvenwhohecopgripsescali i bloatl.| elstowhieng mrwneones powisel imeditf | erid

alone 5 or in conbjnatio ith (i) . and/or_(ii). Exanples ,of_.such

i mmuner esBEﬁ%Bh%ﬁ#f?’éPQ I%E‘}P’,q%ﬁ')éfltﬁ&et%%éééen EPlEed” £20H whole

ol i gonucl sobbdestsestSbed o Wn20068246831 510

2004039829f or exanpl e), | i popol ysacchari des, polyinosic: polycytidylic

aci d conpl exesp§ Kagdewakisredn,althe 102004, “Jlowl mawmals. dbbactivated NK

2291-2295), _and pol ypepti des an? Eroteins known to i nduce g¥tok
a .

A i.n
product i ofetE8m BEABPI ELENREI (L) ahBF8LS nBhoefteraket ofifags scfﬁeﬁess

exanpl es @haguchHduruness espapsentpdibiers (LBYVE) anarsneibowt gani 6%,
nmol ecul e such as i m dazoqui nol i nam nes, i m dazopyridi ne am nes

6,7-
15 fused eyeFensRyYi AraazoPyRi dPREtafinednd | AYRAZBREPhPROFPARRLY less
am nes, OXAzfl agulR0ld.Be AWLSyddll A20L OHEROLL . BT 885 afflan about
1, 2-bridged 1 mdazoqui nol'ine am nes (see for exanple US 4,689, 338; US
5, 389, 6U03. W8%6,4110,(92D; fewgruStBag3BZay)  72As wyederabéin, fevry t ERAD
“antigen” rsato S feﬂ% j | appi i
t unour ceFPgl}gv?Pﬂs a?‘%enédi%é%% S, %eltychf(lf‘k@ ?%}A%Prgﬂ)@;%a Peg§?1b5F%S
t he t ar geNKokednsi muome pespoostarly &avegehhamyabeut hdbt argavabéd NK
for exanple,.a cell-mediated, and/or_huporal .i r rais
a patient SSTha" t R 'arn‘_"[bf}L en'tggﬁ(caon%%%ss%%tazgnfmg}gﬂ%xaﬁogﬂ%iea?r gg%f%
of viral gBpLyedsont upatmispediifier of whodar peeipibecharliqgens,
bacterial antigens, parasitic antigens, allergens and the |ike: Viral
anti ger® i ncl ude fose®xargdedgnt ithenstbenm “immunogenic composition”

"yaccine composition", "vaccine" or similar terms can be used
interchangeably and mean an agent suitable for
stimulating/inducing/increasing a patient's immune system to
amelicrate a current condition or to protect against or to
25 reduce present or future harm or infections (including viral,
bacterial, parasitic infections), e.g., reduced tumour cell
proliferation or survival, reduced pathogen replication or
spread in a patient or a detectably reduced unwanted
symptom(s) associated with a condition, extend patient
30 survival. Said immunogenic composition can contain (i) all or
part of at least one targeted antigen and/or (ii) at least
one recombinant vector expressing in ‘vivo all or part of at

least one heterologous nucleotide sequence, especially an



hepatitis viruses A, B, C, D and E, HYV, herpes viruses, 30

cytonegal ovirus, varicella zoster, papilloma viruses, Epstein Barr
virus, influenza viruses, para-influenza viruses, adenoviruses,
coxsaki e viruses, picorna viruses, rotgyiruses, respiratory syncyti al
viruses, pox viruses, rhinoviruses, rubella virus, papovirus, nunps
Virus, nmegst&sbdots meiRotiiaosedudtidd ngnexdirp esl bf oknpawtviafal at
antigens include the following : anptigens derh¥ed fromH V-1 EECh aE
tat, net,lepaR0 e gpidrerio, apoudeag, AeTREAAT , Yor, 2V pud e ore

part and/ gr,conbifati ens t hereRbgeant Jenspodsieriad fbromchenammbention
herpes viruses such as gH gL gNFgB gC gK gE or gD or part_and/ or
conbi nat i comptimaeofiiy) | aeleast FAR| JIPRBE oF ASRARHS aBPEPbYer 1 g249ne

| 4, | ORsP fian”a!;MnQ{'{gv%i;thanuge%m@ ved: f I OBkamples of such

cyt onegal OVi rus, especl a human cytomegal ovirus such as gB or
deri vat i veamirher eafesparntd gemedididesi ved ITRMsy Epstarhudarr vheus CpG

such as gp350 or derivatives _theregf; aptj eri ol Yagi. cel {3
Zost er \ﬁgﬁjsg%rt}%%eaostlé%s, 11°°711 g%d 1%613?‘?’2%%9%\50%%3&6\??3 ?r(')m a
hepatitisoypsasostich as hepatitis Bxambépatiti s CldpopepasetcibaEides,

virus antigen (e.g. env praotei.n El or  E2, cqre protei , 3, .15
NSda, NS4BOL KBS T NS Y WF 18t L5ar 8CHH d/ 5o (%ﬁisnak %%%Wet‘h%'g’r eo OF&"

HCV) ; 1anbh@ens serinvedhnid1om hasan papitioem vi rdmes pollgpepradpbe and
HPV6, 11, 16,18, e.g. Li, L2, El, E2, E3, E4, E5, E6, E7,_or p?rt "
and/ or corbPRAIRDNENPWR &6 )1nduGR | GEHEKINE | REAYT Gt Feemy ApRfritic

pat hogens,. ich A% /20 RRASRLERE O7MaSYAoHded . VikUSr(Ceganfiand o such
proteins or derivatives thereof), parainfluenza virus, neasles wruié

munps Vi r bspué aveepposes medifgervel (1HNskeiie AL PEARUES VITPUESY
Ti ck-bor nguggc%ghﬂ,h{afzy%diqmiﬁm&%%? EncephRldyidisiiWer Usii s, 6,7-
s cells (e.q. . NP, NA

I nfluenza™vitu , or M25 proteins, or part
and/ or 1sofibsedt icynd orh&yohidazopynbdinpeaiipeseor iiglegoagraktygafsne

include but are not limted t carci-nQma,. J.urphons . ghgﬁéogﬁ.
’ "t ol ines and
sar conm, ﬁﬂﬂn?%uk%ﬁ?%ﬁin %%??é%‘% cUrar éxanpl es oﬁ such cancers
1,2-bridged imidazoquinoline amines (see for example US

4,689,338; US 5,389,640; US 6,110,92%; and US 6,331,539).

As used herein, the term “antigen” refers to any

70 .substance, including complex antigen (e.g. tumour cells,
virus infected cells, etc...), that is capable of being the
target of an immune response. An antigen may be the target
of, for example, a celi-mediated and/or humoral immune
response raised by a patient. The term “antigen” encompasses

25 for example all or part of viral antigens, tumour-specific or
tumour-related  antigens, bacterial antigens, parasitic

antigens, allergens and the like:

- Viral antigens include for example antigens from

hepatitis viruses A, B, C, D and E, HIV, herpes viruses,
30 cytomegalovirus, varicella zoster, papillioma viruses, Epstein
Barr virus, influenza viruses, para-influenza viruses,
adenoviruses, coxsakie viruses, picorna viruses, rotaviruses,
respiratory syncytial viruses, pox viruses, rhinoviruses,

rubella virus, papovirus, mumps virus, measles virus; some



i ncl ude breast cancer, prostate cancer, colon cancer, 30 squanous

cell cancer, small-cell lung cancer, non-small cell |ung cancer,
gastroi ntestinal cancer, pancreatic cancer, glioblastom, cervical
cancer, ovarian cancer, liver cancer, hkadder cancer, hepatong,

col orectal cancer, endonetrial carcinoma, salivary gland carcinong,

ki dney cape@riihi¥ehg kk=G@neer,oFuliwncancesl tmprigedscanoeiyde the
hepati ¢ carci nonma and various types of head and neck cancer, renal

cancer, nERLGRUARINE| apdREIear PREEEPD c OBy B Y ulst APEN c&Fcerat caRElr
antigens ???2@”9195{%{3916’@ C(ﬂ?‘?@n p@g,enggjaglf | engt i RUlsat 6,0y ,apRALENEEY or

t unor - spe I c i mmune responses. Sone of these antigens are encoded,
al t hough petrtneodgsar chybexat beredthenesior it igenss dpd yedadrrgehyman
can be char ri e whi r gl ' dd - &p: oR0bart
expr esseﬂ%e%%%%'orﬁrr%ﬁsggl Itsts&%ﬁt ﬁ\g;egq{l’hg%ﬁa?g ggp gs?éddedéttnl y at | ow baz

| evel s or aald/d@ cemtdinativageshefreditl foor efimediaie abairihopeoteir skeh

N h mbryap d f ' : i
oo ke SeRe s SAED BRSNS Bt S 0L 80, £ MR gens

oncogenes degiffed actigasied r ascyareegene)irssppr essespgenad y e. g. human

mut ant p53), fusion proteins resulting from215.internal deletions or
chrorrosorré’lytpfﬂﬁﬁé‘ﬁ%g’?i‘%ng‘.m%t PRI 96t Rér ci,eérlré'@ o fild §g‘ﬁ§38 nfpgntigens

encoded;Pyeviihald @eBRSEPYER:ASBANOSE: £ I i QEbon RND 7B INArirBtives
viruses. Some non-limting exanples of tunpr-specific or -rel ated

anti gens tHEFEEE: MARIY SN -FE T GIFED 0T T O pERE L1 L pepPtreVitns such
(DPPIV), adengsi ne 20 geanifaserbsndibag: ERL ehBx{ HEVDR)omCUC heRRIchitA s
b, Col orectal "associated antigen (CRC)-0017-1A GA733, o -
Car ci noentyiywsi cusht egetePEEAF1an8 it HePariidgeni OrepiePapesieAP- Y1ang
CAP-2, etvb, . | ,, Prost AN L g ( i

i mnogeniagtég%odgé gPSE?ltlv, pg%itgfn ganlg\néPfSAigg', E?gét g?g?é%% sgggf f iNgs'
menbr anks aisitiagenNg PSMANSSE, ceNSSbecepl or /@D3reeta ehdior MeaBihafiieps

of tunor antigens . MAGE- - - - A4,

WAGE- A6 NRGESRY ﬁ(&ﬁc%-CXé, 'MAG% ?:{\%—Aﬁfﬁ %%Gé%’/&i“{\%& ﬁ%ﬁl&a

VAGE. Co. NACE- 3, S0 VRGE 1 NG 08}, GACE. L aml Ly ol _t Aot ant | gons
- C2, - C3, - C4, - -faml unmgr_antigens

(o0, . cals1 Sonce Gee. B° CHEES 4 2GR 5 COPRHIa B othGRPF Lot o 3

GAGE- 8, GA@Ei9bnsBAGeriRAGE, frAGE- lotiNAG @tal, pbhdgerdK4, such as

tyrosi nase, p53, MJC famly (e.g. MJC 1), HER2/peu, d02I as, RCAS1,

al pha-f%q@ﬁts@tléiaﬁPrE-cﬁﬁﬂ%%h?lal‘fﬂﬁ“l%at@ﬂ% Jet £0d 1# proteins or

derivatives thereof), parainfluenza virus, measles virus,
mumps virus, flaviviruses (e. g. Yellow Fever Virus, Dengue
Virus, Tick-borne encephalitis wvirus, Japanese Encephalitis
Virus) or Influenza virus cells (e.g. HA, NP, WNA, or M

25 proteins, or part and/or combinations thereof);

-  tumor-specific or -related antigens include but
are not limited to, carcinoma, lymphoma, blastoma, sarcoma,
and leukemia. More particular examples of such cancers
include breast cancer, prostate cancer, colen cancer,

30 squamcus cell cancer, small-cell lung cancer, non-small cell
lung cancer, gastrointestinal cancer, pancreatic cancer,
glioblastoma, cervical cancer, ovarian cancer, liver cancer,
bladder <cancer, hepatoma, colorectal cancer, endometrial

carcinoma, salivary gland carcinoma, kidney cancer, 1liver



catenin and ganma-catenin, pl2Cctn, gpl00.sup. Pmelll7, FRAME,

NY- ESO- 1, cdc27, adenomat ous pol yposis coil protein (APC), fodrin,
Connexin 37, lg-idiotype, pl5, gp75, GWwW and GD2 gangli osi des, viral
products such as human papilloma virusi$ proteins, Smad famly of
tunor antigens, inp-1, PlA EBVencoded nucl ear antigen (EBNA)-1,

brai n gl ycoges: Phespher Yt as€er SS¥hiro S6Xean (M Meba 8} , c&Bidoma and
SSX-4, SSX5, SCP-1 and CT-7, and c-erhB-2;  bacterial anti gins

i ncl udes Yariexanprerent i gensheadf r BAFM/BE6Lct EFPESEausFRBETB SABCST”
| eprosy, i, £ drAmRegat i i rostBY¥E0RLASHAR, Cancer
st aphyl oclg%ggﬁgwigﬁn‘% e%?%rg%aqs%r%& oco%caﬁé%iar%f%ch Igns, sal nonel | ae,

chl anydi asntheesser eae; antigens wiitdy apan geRetPpbiabby f eimulate
exanpl e _antigens_from 15 e .

mal a1 a51 BPRARERT b1 & PRy ERESHE Ssi I SSREr S ST oS 5EF2°
filariasisatigens are ahtedgénsaithenghonatsebstamseiinaexpaasseducky
an allergic or_ast tig,response, in a suscepti tient.. T i

of all er g_AE™2% gﬁgﬁ'mﬁou heds AR 19EdE* Bol een%%aeﬁagcgceecrt%r%fg v%o%%?ge
ani mal dapdesndusie hengallspeigsnandiidraigs fiet gexperissiel)i mMn normal
Exanpl es of natural, animal and plant all er%e{ns i_nclude hut Zre not .
limted teehtdt eitheSEpetdt c2L6 tHPFHAIEW Ayt Yelses®” cafifa®( &hi &
fam | iapi sdy+ Dok Mtephagoi des( &iit:fav-imtiophagol des f aiiome) ; Bedt s 2be
(Fells gomsstl cus); Anbrosia (Anbrosia artemisfolia; Lolium

e.Jg.
Lol i um petemperatly oeraneREREi fAUHUNS CFPEYSRREFI a?“(dc:r%‘f%herai(“&lgens-
japoniCa)b}ﬁ%%ZFEﬁEE?B%@EﬁQEHQr%@eahﬁﬁﬁﬂﬁ%?)byA%Q@éﬁtpkﬁm§ui££n§§nes,

gul ti noasa a verrucosa); Quercus (Quercus alba); Oea
(O ea eur spal; aAr tterbgeacs80 (EASt enasita vatibgariag) ONPRgRNSde EEPFressor
Pl ant ago | anceol ata); Par.i ri . g. rietacba.offi cinalyis £
Pari et ari gefﬁaai @%) "Bl au'lttg%l?a ??8’ Ié?gsﬁtde I Egsg?nﬁni ca); Apingjr ( e.rgr'n
Api s mulst ihterna) ; d€Lpt bssasorf eclyron@pesls U averpeatiiprass, Stigl other

Cupressus ari zoni ca,and Cupressus _nacyocar, . Junj S g
Juni per uscgﬁﬁ?ﬁoﬁagégeﬁﬁnf 8r%’§ vancﬁd;%dania%%ﬁ]lpe %gé%o?r‘rgmg%i 2% 5dose

Juni peruscashekd; Jhuyan eagd Thiudya mincent aliireayes Chatwery pamni-d ifétgng
Chanmaecypari s obtusa); Periplaneta (e.qg. Per j pl_ aneta aneri A mmm_
Agr opyr one(‘é{“@le%\gPBpW‘BﬁrTgﬁ‘)‘%ﬁ%c %aT%eSJ(aeFeéi. aéleéé;leélscelflec%ﬁgg; ke
Triticum gemgiadriti gmoaesbipuptidPachybtsdbee gIVDAOPPIVS, adenosine
glonerate); Festuca ?e.g. Festuca el ati orzl; Poa &e gl. Poa pratensi $a1
or Poa XofprBiBaye-RyRGENY cPEOtARNAA0APPY a) CYRSPRIEL TR g.’ Sotea§eta
| anat us) ; j1Q Ant hoxanthumds, 9. (@dachoxant huay oavsaf umca A irhendientm
(e.g. Arr Renat herum el at 1 us); Agrostis (e.g. Agrostis_alba); Phleum

(e.g. Phl uhipeat dGEA); apidal s sipEuRPIPH apPEtREHdFRBCRapnd CAE-2,
Paspal um (e, g. Paspal um potatun ; SQLghuN: (€ g1 §enghumdl epansi skis
r

and Bronus ?e.g. rorfus Tnerms). 15According to one speci al
enbodi mentimmsabdeanti gepitepes PSA-1, PSA-2, and PSA-3, prostate-
25 specific membrane antigen (PSMA), T-cell receptor/CD3-zeta
chain, MAGE-family of tumor antigens {e.g., MAGE-AL, MAGE-AZ,
MAGE-A3, MAGE-A4, MAGE-AS, MAGE-A6, MAGE-A7, MAGE-AB, MAGE-
A%, MAGE-Al0, MAGE-All, MAGE-Al2, MAGE-¥X¥p2 (MAGE-BZ2), MAGE-
Xp3 (MAGE-B3), MAGE-Xpd (MAGE-B4), MAGE-Cl, MAGE-C2, MAGE-C3,
30 MAGE-C4, MAGE-CS), GAGE-family of tumor antigens (e.g., GAGE-
1, GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6, GAGE-7, GAGE-8,
GAGE-9}, BAGE, RAGE, LAGE-1, NAG, GnT-V, MUM-1, CDK4,
tyrosinase, p53, MUC family {e.g. MUC-1), HER2/neu, pllras,

RCAS1, alpha-fetoprotein, E-cadherin, alpha-catenin, beta-



encoded by an heterol ogous nucl eoti de sequence and is expressed in
vivo by a reconbi nant vector. Inaparticul arlypreferredenbodi nentthe
het er ol ogous nucl eoti de sequence of the present invention, 20 encodes
one or nore of all or part of the follagw ng anti gens HBV-PreSl PreS2
and Surface env proteins, core and poIHIV- gp120 gp40, gpl60, p24,

gag, pol, c%'%\énl\ﬁ' fandV@am‘épBatEﬁlm, VS\D2 ¢ sudmeid,1 7154 PREME,
E6, E7, E8 Li, L2 (see for exanp 90/104 WO 98/ 04705, WO

99/ 03885) NYHBFOeAY M@bteaﬁe@m@?m@ p@éw@om-@t Gl Negoteym3 (ARC),

1454a, z’¥§5a1c Dy 5 1?73(75991%0 2004441082 ¢m2  and  GD2
W)20050 See for  exatple US 5. 86%93814&%56' 054438

W98/ 04727ganm9&*33aes5) ViAedor pit oxdp g s vancantas olfaumm pnpeﬂaﬁpm tigus
30 i mu I,C .canmpoq on_cont ai a nt o] n _
heterolggg’&?tﬁdélrséot?g’ﬁ%ci gaﬁég e‘%ﬁco%még %%taggs? t D a%tlg%hg Jad
at | east mm@omeﬁerolmg@y§amuclantndensequeﬂnﬁﬁ-encodlhgaam Ie@dwdnggn
anti gens, any conbi nati gn_t hereof.. or.di ng no r

special em?é’&isﬁéﬁffy Geg,  Ss%T1, %20 (HbR-HEECNH) NISLR ANOLRET 4 sex-

5, 8CP-1 and CT-7, and c-erbB-2;

- bacterial antigens includes for example antigens

10 from Mycobacteria causing TB and leprosy, pneumocci, aerobic
gram negative bacilli, mycoplasma, staphyloccocal infections,
streptococcal infections, salmonellae, chlamydiae,

neisseriae;

- other antigens includes for example antigens from
15 malaria, leishmaniasis, trypanosomiasis, toxoplasmosis,

schistosomiasis, filariasis;

- allergens refer to a substance that can induce an
allergic or asthmatic response in a susceptible patient. The
list of allergens is enormous and can include pollens, insect

20 venoms, animal dander dust, fungal spores and drugs (e.qg.
penicillin). Examples of natural, animal and plant allergens
include but are not limited to proteins specific to the
following genuses: Canine (Canis familiaris);
Dermatophagoides (e.qg. Dermatophagoides  farinae); Felis

25 (Felis domesticus); Ambrosia {(Ambrosia artemiisfolia; Lolium
(e.g. Lolium perenne or Lolium multiflorum); Cryptomeria
(Cryptomeria Jjaponica); Alternaria (Alternaria alternata);
Alder; Alnus {Alnus gultinoasa):; Betula (Betula verrucosa);
Quercus (Quercus alba); Olea (Olea europa); Artemisia

30 (Artemisia wvulgaris); Plantago (e.g. Plantage lanceoclata);
Parietaria (e.qg. Parietaria officinalis or Parietaria
judaica); Blattella (e.g. Blattella germanica); Apis (e.qg.

Bpis multiflorum); Cupressus (e.g. Cupressus sempervirens,



het er ol ogous nucl eoti de sequence of the present invention, encodes
all or part of HPV antigen(s) selected in the group consisting of E6
early coding region of HPV, E7 early coding 5 region of HPV and
derivates or conbination thereof. The PV anti gen encoded by the
reconmbi nant vector according to the invention is selected in the

group congistddeHdf 2 4dM d=6 poly pepiridssuan WR¢rbeapphypeptindéperus
both an HPV E6 pol ypepti de and an HPV E7 pol ypeptide, The 10 gresent
|nvent|on(%n@onﬁé@é@@rﬂﬁeEE§EJ6F- fy Fﬁ%ﬁ%&?%ﬁ% yBepe kAt cH BRATRG

to p53 is_alt £ty Si N dilcantduyar qdueed Targaobrikatusesot
any HPV 1%peptld d%lchlklndanJto RﬁM:s alggred or at |east

S|gn|f|cammimaeexpﬂxxb(h@n@ercbﬁméﬁcypqxﬁﬁ)C@mmﬁ?h Beripbanely 4¢08;

G99 % Bygen eilpr S Bl Sy Atocgiiin

2148- 242733c£ﬂ@0n(engogema:dﬂ@ﬁjihﬁaﬁh&hneuﬂrw#nqnmls (gud't ablEitdpum
t he purpose of the presen

aci d resi 35 9H oc f%ﬁy$+%n¥§8%;8§?ﬁéYe$% %§§P %%ﬁg O%EgPﬁSaaquQ.

appr oxi mep&kyuca elatior); Poa (e.g. Poa pratensis or Poa compressa);
Avena ({(e.g. Avena sativa); Holcus (e.qg. Holcus lanatus);

10 Anthoxanthum (e.g. Anthoxanthum odoratum); Arrhenatherum

(e.g. Arrhenatherum elatius); Agrostis (e.g. Agrostis alba);

Phleum (e.g. Phleum pratense); Phalaris {(e.qg. Phalaris
arundinacea); Paspalum (e.g. Paspalum notatum); Sorghum (e.g.

Sorghum halepensis); and Bromus {e.g. Bromus inermis).

15 According to one special embodiment, said antigen 1is
encoded by an heterologous nucleotide seguence and 1is

expressed in vivo by a recombinant vector.

in a particularly preferred embodiment the
heterologous nucleotide sequence of the present invention,
70 encodes one or more of all or part of the following antigens
HBV-PreS1 PreS2 and Surface env proteins, core and polHIV-
gpl20 gp40,gpl60, p24, gag, pol, env, vif, wvpr, vpu, tat,
rev, nef; HPV-El, E2, E3, E4, E5, E6, E7, ES8, L1, L2 (see for
example WO 90/10459, WO 98/04705, WO 99/03885); HCV env
25 protein El1 or B2, core protein, NS2, NS3, NS4a, NS4b, NSb>a,
NS5b, p7 (see for example WO02004111082, Wo2005051420); Muc-1
{(see for example US 5,861,381; UsS6,054,438; W09B/04727;
Wo98/37095) .

According to variants of the invention, the

30 immunogenic composition contains at least two antigens, or an
heterologous nucleotide sequence encoding at least two
antigens, or at least two heterologous nucleotide sequences

encoding at least two antigens, or any combination thereof.



position 122 (+1 representing the first nethionine residue of the
native HPV-16 E6 pol ypeptide), with a special preference for the
conplete deletion of residues 118 to 122 (CPEEK). A non-oncogenic
HPV-16 E7 variant which is suitable forgthe 25 purpose of the present
invention is deleted of one or nore am no acid residues |ocated from

approxi mately p@sibi@ingdl teoappsesin@t el yspasidl on ehddihent, said
representing the first amno acid of the native HPV-16 E7

pol ypept i defewplhgauspasicdleopideeredmeeisy fhe WhpPEeseye| dfVeRLIPN,
resi dues 21 6 . AC di : r enpodi

Lhe one. obhebRetatt, Ee HANT 1ot vy R ke fo P SLECEERL CHROPhER I ou
i s/are furbhetstdigf bEdES0easlio conpngyeeiHencbds 8PV, akd/ eariMCcodass

pol Ypepts 088 8P RURT Lot SR AT 20 e RasChebh Bt ousl y
chotn L1t TN B eSS ELASD BELTILE U8 M OVS ST SRR b
nodi fy at akeastiinge @b t hedHP\ireaniticeol ypept sebésfeto fs t ohbe group
consisting of an HPV E6 polypeptide, an HPV E7 polypeptide or

both an HPV E6é polypeptide and an HPV E7 polypeptide. The

10 present invention encompasses the use of any HPV E6
polypeptide which binding to p53 is altered or at least
significantly reduced and/or the wuse of any HPV E7
polypeptide which binding to Rb is altered or at least
significantly reduced (Munger et al., 1989, EMBO J. 8, 4085-

15 4105; Crook et al., 1981, Cell 67, 547-556; Heck et al.,

1992, Proc. Natl.. Acad. Sci. USA 89, 4442-4446; Phelps et

al., 1992, J. Virol. 66, 2148-2427). A non-oncogenic HPV-16

E6 variant which is suitable for the purpose of the present
invention is deleted of one or more aminco acid residues

20 located from approximately position 118 to approximately
position 122 {(+1 representing the first methionine residue of

the native HPV-16 E6 polypeptide), with a special preference

for the complete deletion of residues 118 to 122 (CPEEK). A
non-oncogenic HPV-16 E7 variant which is suitable for the

25 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

30 (DLYCYE). According to a preferred embodiment, the one or

moré‘ HPV-16 early polypeptide(s) in use 1in the invention

is/are further modified so as to improve MHC class I and/or

MHC <class II presentation, and/or to stimuwlate anti-HPV

immunity. HPV E6 and E7 polypeptides are nuclear proteins and



5 anchored to the cell nenbrane. Menbrane anchorage can be easily
achi eved by incorporating in the HPV early pol ypeptide a
menbr ane- anchori ng sequence and if the native pol ypeptide lacks it a
secretory sequence (i.e. a signal peptpgle). Menbrane-anchoring and
secretory sequences are known in the 10 art. Briefly, secretory
sequences; @r endyd esRHn alpriehe olyster nkRasn of thde nedinane ppesernédtoon
secreted pol ypeptides and initiate their assage int%.the en?oglasg&g
reticul uUnPPERYLS THey USTRITSP cnftise M 1RE85 Essé&f raRFy  eF

hydr Ophob%f ,@n@wm;ﬂ@smm hEst hep mepovRd 43y d8NeCi fd Cmodify at
ER-| ocate i endopepti dase to give the mature EQ ypepti de.

Menbr ane- heestor iang sefuenbes BFe waRlY y PRILYREY h?ﬁl(éghofb?c 3% &8t uPe
and seryes_t.0 hqr, t pa eptLABSahY. t hes lheTBBRERDE SR O be
exanplegB?%%heﬁggngcToggg, %. 1,&Fﬁslﬁtroducﬁﬁgﬁuko Protei%éStructgre
p. 202-214asNYy Gachsendd 190 Trecatmies iofg tite thentifin €agdaheoiligeahdde
secretory sequences which_can be u i h o} X L Lh kg
inventionai§%W§§P93Tﬁ3§ﬁﬂ5§n%esSBP%ﬁ%%dgpgoﬁf§h€ﬁﬁehgggﬁé-gﬁgkgégg ©
and/ or setsered pol ypepidcdeteaypr sehngnte (éige. ced | Wigmadr pepalide) .
pol ypepti des) such as the rabies 25 coprotein, of .the H YV virus
envel ope @?V%%&ﬁ?ﬁ%ﬁQPQF1Qﬁ 1 ﬁ§8§g£§r¥iﬁﬁguﬁn5?8tgfﬁ Iy %@ the

synt hetjipca rhe gErd¥I3Ne aBehetbRy asehsnGaCr arer ypsegesnceast i ither t Bd
in each of the early HPV-16 pol ypepti des used accordi

ng.to the .
inventiontﬁﬁmi%@%eoé(ﬁ&ﬁnﬂﬁmﬁr%RQfEﬁ%ﬁﬁn?ﬁqg?ﬁ.S?ﬁ§eﬁggf§Fﬁ§3e?nges

of 30 insgryion Qf; fhe SREIL YakIRAUENELo | ThehCeAUOSTAMUS reticulum
downstream of the codon for initiation of translation and that of the
menbr ane- 4BBhor Fhgysequahés cempRase: €8 mPnde, FSEendigrgive hydrophobic

e at el upsLEeAm G sLHE 0N AN0Rmorki by o TABCHEYiEO Tr-100sced

polypepti%e I'h dseéIn resent Invention is preferably nodified by
i nsert il6nenfopéet sdTset oty agivere nbrenenanuttor invg YEegdlds . of Meperane-

nmeasl es F_protein. tionally [ i { on, :
polypeptiagc?ﬂrhﬁ% 3 gﬁe?%%ép?géehguggggnp?ggggshggg ggg%?% ARdrErea®
by insertban ekri/be secrehdnyr ahHenpoiypeetadehodinngtzd gaald oembhene
rabi es gl ycopratein. ' The therapeuytic effigcacy.of :
reconbinaﬁ?egeg?ﬁreéﬁﬂpéﬁsgrBEdFﬂp985eg°8§eUsﬁ%éabnégoF%%%PguﬁB%P%iEO
aci d encogdipgeifd $PuROROs ent izt 140l Wrepkrllefd). For exanple, it
may be advantageous to link the HPV early pol ypeptide(s) to a

pol ypepig de sughe asciedd ¢€t i €1l | thé Cheagpeinealanchi2G0bg J.andi n.selcmeésty

108, 669-678), Mycobacterium tubercul osjs at shock protein 70
(HEP70) ( SRGHCBEORI MLSH00ATCaHECr oS, B0 h a5 ROSEET049) . “UBi dFePER®

urtrn

(Rodriguezngbngion 129%ashk. WHe) . mé¥, 0RADLEHGRG ofréfieany membrane-
transl ocati on domain of a bacterial toxin such as Pseudononas,

aer ugi-nosaneReresi mrd(ETARRINDY HRRG YREPRLSe 20PPEifidd Rds. (829

3698- 3703),,1AG¢Qrdi ng. t o,angt herpang dyralshed aabodi grnt, chde 2@bies
reconbi nant "vVector according to the invention conprises a nucleic

aci d erfodilygopneteinnod edrd yHES| Wiapsi dE{Lops aBbYeORET i HidY, Oandt
rore Dot Tty SV 10,87 8L 18 B ES AL T mhe meneans
‘ anchoring and/or secretory sequences inserted in each of the
early HPV-16 polypeptides used according to the invention may
have a common or different origin. The preferred site of
30 insertion of the secretory sequence 1is the N-terminus

downstream of the codon for initiation of translation and

that of the membrane-anchoring seguence is the C-terminus,

for example immediately upstream of the stop codon.



25 sai d heterol ogous nucl eoti de sequence of the present invention,
encodes all or part of MUC 1 antigen or derivates thereof.

Accor di ngt oanot her speci al enbodi nent, sai d het er ol ogous nucl eoti de
sequence of the present invention, 30 gpcodes one or nore of all or
part of the follow ngs: HCV env protein El or E2, core protein, NS2,

N53, NS4a, N_SA'F)ne Npp@, E@S%ly@_ép@&d@eriinvaiﬁ iheeref prageatdiikgen®ion
anot her special enbodi nent, $aid heterol ogous nucl eoti de sequence of
the 22 pheseptefenaniti ompddfitedePondnserhbre faki SheprIR@ErsEater énd
the configuration_ i . nat i | he senseytha l.gastgone, of cthe
NS pol ypepfi 5%83p%§%§§§* ang% ég%gmhf%ﬁ igh%iskfﬁ%% ?ron1th§}.of

t he nativepeaphalbyabiroin Tumbinatitdne SHeusi®dh Bf opelypephpie séy use

NS3 pol ypeptide, a NS4A pal tide and NS5B. pal vp i,d t :
nat i Ve, Confi AR 2Rould BB CRED: NS A TLSE Ty h KA Thp; Ry THEertion
N-t er m nugrarBeNg2Brat ot ficakd t wemb fatse - diclxoningastigna lsonfnatiev eabies
configuration can be NS5B- NS3- NS4A, NSH5B- NS4A- NS3, NS4A- NS3- NSHB,

NS4A- NS5BINESCORHOBRINS3- NS5B- NS4A. I n particul ar, the fusion protein

according to the invention conprises at |east one of fhe foll ow ngs:
A NS4A pol ypepEhgle tFgs8BeIF hke P FEICRRAE Nﬁ%esmﬁnﬁgcﬁﬁblnant 'VGC@grAcan

NS3 pol ypeRtpdeef usfiolel Mierudind hendl ber AbBES natlefcNaéBd encoding
pol ypeptide fused |inker tothe N-term nus of A NS4A pol ypepti de

fused 10 immunopotentiator polypeptide(s). For example, " it may be

advantageous to 1link the HPV early polypeptide(s) to a

polypeptide such as calreticulin (Cheng et al., 2001, J.

Clin. Invest. 108, 669-678), Mycobacterium tuberculosis heat

shock protein 70 (HSP70) (Chen et al., 2000, Cancer Res. 60,

15 1035-1042), ubiguitin (Rodriguez et al., 1997, J. Virol. 71,

8497-8503) or the translocation domain of a bacterial toxin

such as Pseudomonas aeruginosa exotoxin A (ETA(dIII)) (Hung

et al., 2001 Cancer Res. 61, 36598-3703).

According to another and preferred embodiment, the

20 recombinant vector according to the invention comprises a

nucleic acid encoding one or more early polypeptide(s) as

above defined, and more particularly HPV-16 and/or HPV-18
early E6 and/or E7 polypeptides.

According to another special and preferred embodiment,
25 said heterologous nucleotide sequence of the present
invention, encodes all or part of MUC 1 antigen or derivates

thereotr.

According to another special embodiment, said
heterologous nucleotide sequence of the present invention,
30 encodes one or more of all or part'of the followings: HCV env
protein El or E2, core protein, NS2, NS3, NS4a, NS4b, NS3a,
NS5b, p7 or derivates thereof. According to another special

embodiment, said heterologous nucleotide sequence of the



directly or through a a NS3 pol ypeptide; directly or through a a NS5B
pol ypeptide; directly or through a a NS5B pol ypeptide; directly or
t hrough a linker to the N-term nus of a NS3 pol ypepti de which
20is fused direCily or through a linkegpyto the N- term nus of a NS4B
pol ypeptide; and/or A NS3 pol ypeptide fused directly or through a

linker to,the. ¥ tHAAUSHO! nditB ReleyRePhigde whisibnl proused wherein
directly or through a linker to the 25N-term nus of a

_ NS5B
pol ypeptides configepatieh &Ppedioni PHoria ol &het FENEEsi TR rt et fi2sk
the invention, .ea of,d h epti Gan bg ihdependentdnich is
native ororﬁ%dioffieegge Fcl)qrée ggg?g]?ktyﬁe Nﬁ%ﬁgol ypeptide included in the
NS4A- NS3 @pst imrt cerometnat | v8 wher sasivhe c80INSBrabl 9pepthde, 1if the

conprises_at, | east one.of the npdificatio escr.i W.
needed, >t ARSHeR| ePECSERE nor¥®RIE5h uée iqﬁsfhe iol%gggP?gﬁgfmy be NEha

optim zesl;;{,py S5 Mdali fgd hh gsEBV @b lgpppesdepntot rhéiver gendd gameigen
(e.g. HPV early 23 polypeptide(s)) in.a particul ar _ho cell

or gani sm Weupd e h%gﬁ‘]%’g%'tb]sc% I(‘“”d%h ﬁ&arﬁpﬂsr%%%y\{)i%garﬁl?}?scg 8n9§5}3 at
Op{/i) m Sgt Lo icsta%lifgﬁg?d Thy d&ﬁidx%ﬂ)gf@nﬁoﬁr-niﬁ’oiﬁe "pahfveirdeign can
HPV) codon correspondi ng to a codon infrequent u in _
manmal i anb§ Hﬁéﬁ'ﬁ%ﬁTN%&onﬁsﬁ“%‘%‘%o %4)&“3@363%3% g&@é‘&ﬁpﬁom?’
aci d WhinCh..i §5aDKEsL@suient 1y Msedh culfs, G RiACH etedely according
conventional nutagenesis or by chemi cal synthetic_techniques (e.g.
resul ti ngtbnthe simyénstian mesiraicegciod) 1epeti enfot Nt APHigos®
replace all native go c pdiog £ 0 wrkeeguentdy usadbugh a
codons since i ncroea}gegq[gea%prgégggﬁscan be achi eved eveg W th Ipartigal
repl acenent. MoreovEimkesore dée At-itensinpsnrst & ¥$3 dehemanie 4%

optim sed codon usage be .made . t.a _ac d | nty,0dygliQRnof
restriction si te(’s)az.9 f‘?;sy soéLa’pﬁE FtéLgr?, t%ﬁggtge%&%%% nmbi nant _vgc'lt%or" 2
refers 50 viral as itemtaameviN-dlermécteor of anifiRlipwlypeptide;

ext R onasoTel (& 9asel SHTE pe Bl RS AN ILERAE 00 a0t
inportant in the confedr &fo te N-terminus of a NS5B polypeptide;
o A NS4A polypeptide fused directly or through a
linker to the N-terminus of a NS3 polypeptide which
20 is fused directly or through a linker to the N-
terminus of a NS4B polypeptide; and/or
o A NS3 polypeptide fused directly ox through a
linker to the N-terminus of a NS4B polypeptide
which is fused directly or through a linker to the
25 N-terminus of a NS5B polypeptide.

In such specific portions of the fusion protein of the
invention, each of the NS polypeptides can be independently
native or modified. For example, the NS4A polypeptide
included in the NS4A-NS3 portion can be native whereas the

30 NS3 polypeptide comprises at least one of the medifications
described below.

If needed, the nucleic acid molecule in use in the
invention may be optimized for providing high level

expression of the targeted antigen (e.g. HPV  early



20 invention are vectors for use in gene therapy (i.e. which are
capabl e of delivering the nucleic acid to a host organism as well as
expression vectors for use in various expression systens. Suitable
non viral vectors include plasm ds suchsas pREP4, pCEP4
(I'nvitrogene), pC (Pronega), pCDMB (Seed, 1987, 25 Nature 329, 840),

pVAX and B%}\géeé@%@f £ 8PYa Yystelod e nddoutiletortlorgad@@a, ¢.g. a
Virol. 76, 35-12746 Suitable viral' vectors nay be derived from

a vari ety hoftadi hbéf:eﬁﬁliti pasesggeign. r BYRHR FLs, \ﬂH’tt-j@_,isﬂA‘@’Pn is
POXVIT US, @?c[fggﬁgﬁ' ‘fa'[t}s rﬁgﬁgéiﬁ VLRHS orf QR WirYS v@nd (khe, | 1ie) - BSion
ern, e ter RNA as

used 30 héf viraF vector" enconpasses vector '
wel | as vicealreppphithes tgereratdzh t hef vefuentilnl usedt bnstbgn Mggmalian

replicatjon-co ent, or can be geneticall i sab S €,
repl i cat-Ji g’ﬁ-sﬁefr%gb‘i W PG € i RAE S oﬁ%?r%afelrlea.glﬁ'ﬁelcﬁgr r§n8m8 =hnB®acid
"replicat kw@RcGONpet edre a¥res@enheyei nsedcomassesan24be achieved by
replication-selective and conditional %{r I i,caéi ve\;éi r%l. vect %Irn?l

whi ch ar e CORJEREAPRAL t BUFBBPTRSLR BEt £&r TrETE&Pdc W - gﬁg' ages
host cell se(§.0- résDEalg Cehl S3. dyhtonra iaspagtleibe ddeonbi bantis not

vector in usé in the 5 invention is a reconbi nant adenoviral vector
(for a revicORSSSEE " PAentRRY¥aRS védior §3FdCgeRRIPRRr dRALCSRAFSINEY 5O

Curi el ﬁpg Fre ng:iig’ A0l §or¥ €SSheel iR RRadadipret fildM @an  be
variety o uman or animal sources and any serotype can be enpl oyed
fromthe adérevedus eyerot ygdd 1 aatdagh FEPlECePEnti cuMRFEPVEEef e PFPEE

1oy T AR RSB TS0l S0 M d M, g ooy

(Ad24) an adenovirus are ava e fromthe Anerican
Type Cul t ee Galdeecttioon aEAT@EedRbekvEhE e, iMirgduetricbrhavaf ba@mstiietion
pati ent of .nunerous publications describing their sequence, 15

or gani zat is&ﬁeg%&'rret hods of producing, allowing the artisan to apply

00/ 50578 EP 1616730 VBRAIE" of i o Bo0 Sy mNRPRY. V77 Oh203 AETE) O

The adenowiirall vecisor iwellse iast henpnesemtiraiventiearto28, including
canberepl i cati on-conpet ent. Nuner ousexa esof .replication-conpetent
gngp i e

adenovi r al®*XF&ECHE 892 badiq ¥ avEPFEBRE! t o THISERW | 7% n PHEIEAn9
(see, for yexampke, HereandezrAl assghp etinabrpo2@06d Huimmo Ceties Théwost
11, 2009- 2024; Nermunaitis et al., 2001, Gene Ther. 8, 74@57 9; £ th
Al enany 2?%@59{“%@)00,?%"&“&%&& eCHRH SEY 187 jfﬁg-fff) =¥ or® ©
exanpl ey _tibl%n%%fub%réngbeeswdféfoas@ Wh| gedey PEn@EENOVIIL.US GeAQhE sy

deletion in the EIA CR2 donain (see for exanple WO0O0/24408) and/or by
r epl acenemepgbleneingeld@cEingnaner PEAL POt stid AT s UL GHdr 25

or cell status-specifd : t e DeexamkersSus, 2321
W99/ 25863%]%8 §969é8£ﬂ41%39%r1\%g80?%§%é§§ vf&?%cr)/ %5?320 and \5‘001/ 36650) . on

Al t er nat i weistenshe Sadéadtier aonyettred iveaiegsi fnciaide plasmids such as
i nventi oni grenl | ¢alpAN-d8LeELLYELSPET BEEXRPPLReg P, peDME (Seed, 1987,
25 Nature 329, 840), pVAX and pgWiz (Gene Therapy System Inc;
Himoudi et al., 2002, J, Virol. 76, 12735-12746). Suitable

viral vectors may be derived from a variety of different

viruses (e.g. retrovirus, adenovirus, AAV,_poxvirus, herpes

virus, measle virus, foamy virus and the like}. As used

30 herein, the term "viral vector" encompasses vector DNA/RNA as

well as viral particles generated thereof. Viral vectors can

be replication-competent, or can be genetically disabled so

as to be replication-defective or replication-impaired. The

term "replication-competent" as used herein encompasses



W94/ 28152; Lusky et al., 1998, J. Virol 72, 2022-2032). Preferred
replication-defective adenoviral vectors are El-defective (see for
exanple US 6, 136,594 and US 6,013,638), with an El del etion extending
from approximately positions 5 459 to 3828 or from approxi mately
positions 459 to 3510 (by reference to the sequence of the human
adenoviru S 56010384 vien  thgg CengBankiyndelyt hep BUELSSION viral
nunber M’?%é%lgg%ﬁlﬁn éhroboczek et al., 1992, Virol. 186, 280-285).
The cl oni ngctapaci Wyichn fapet heenginegxpdyeloby faldCatg 1petter ~or
addi tional portion(s). of_ th enavir n (ad lm&Frapatdy 1ghy .t he
g?ciéy /in spec Fqgi Qe @Elgg.ggﬁﬁ moral’ )

non essentf I'0n Oor o er essenti 2, E4 regions).

I nsertion of nucl eic_acid in_any |4 f adenqvi pal vect en
can be perforﬁIEQj Pﬁ?ou%??%co I(ii'gi(%usiér)ée;cgz}[lg;l q{%r?cattigﬁggs described in ©
Chartier ehvehtidd 996, al.rebomdimant 7jentB(5a48 MBctdor (fex@anpl FeViRE,

nucl eic acid encoding the HPV-16 E6 pol tide can i ngarteda,ni a1
r epl acenefRee of AEFRCEN 3 gl - A f e%{q‘)g{%@% lyd’er%@ggi’ nggt é ﬁ}_g%l_em
E7 pol ypephkder.i mseplaseneeideni & herk3sy egitan ean vbee desrismd | from a
anot her and preferred aspect, the vector in use in 20 the invention

is a poxviraieVBcPEr NEBE U BRERPt eSBHRCEE APd (¥ \FFIREPT nCHinkR
Gene Thef@ﬂ%ﬁofg J. MmHogneCarplddiriAcrdeiarJigss) . Accendbnaght 051.
anot her prefer e% enbodi ment it is selected in the group c nsa’ s&ing 5
of vaccitnParvicubarkyi tsiferygcci Ara VHIAes aidﬁépﬁﬂéuﬁfghogt AdZ),

limtatio 2 ag S iy ( be gyal apda 1980, (Mas®l . %é8n
247-266 a ﬁ‘agf'z-%ag?ﬂggﬂ’nsgg e%g‘%}ﬂ,’ %gs,éa\f‘{r o .afll,ga, 381" 401’), t he
Wet h strabananirtse dnghlayvadtitedieat Sgoat t heatdmerisan dameyefuiture
t her eof includi W, r ' e WRyy, ' &5 matient
I nf ecti on §,5'E89€%m aﬁ%&égfi g/{g%iégx\%%g? e%{?' {‘suéﬂdagggs %bﬁnvigci moa
strain 575f( ECAGReY004207PTb1 i i Hored 3, 7Hcr iNMVIAC ( SdeimD 9Zepmgnge.
Tartaglia et al., 1992, Viral . 188, 217- . rd nati.qn ;

conpl et®® §&GaBHERTHP ¢t ﬁ@gw,&tg‘%gneogn%r%dﬁ%%@’so%f%\n&f#@h%hg a2 158
CopenhageRoV¥pgepotRefiassat | ovedek iep s €S s@, 1A CH i@l 16K, TBlke WO

seven del etions ZI 26 to, VI1). which ed_in the A geno
(Ant oi ne 82/4P6651098, qg4§9§i;j fﬁ%,1§g§?gg6)yogﬁ;sofk¥%?%h’cgﬁogé J-
used to iRsepy . the agpégegrencodi ng nucleic acid. The vector may al so
be obtained from any other nenber of the poxviridae, in 5 particul ar
fow pox (e.g. FROVAGens9erRaolaidtoret il ns29%nm ey BrebeBtanihven84.on
159-163); canarypox (e.g. ALVAC, NO 95/27780, Paoletti et al, K .1995, £
Dev Bi 020 Seand. beg4, mesY.icpddpn-5ogeshBtk: swHBFSER Snd ERE™PIRE. BY
way of exangphe, Egsﬁﬂeémﬁ&éﬂ@d i Bobhevardl myveeferst 0 WHe92 YeGA3ly
10 (incorpo atea y reference) which describes the production of

expr essi omvasdable basedlmsepodkiddsesncdpihl &58f dRBPessiMy SFAFPLe:

het er ol 09U DuGLe0k dec S65URRCE CSPARIG! | ufiif! €04¢ densequenge 2005-
encodi ng tigen. e basic technique for inserting the nucleic acid
and 15 associat eemnegitasoey elenedf8lr eGeme cthelr BxpfEasivh i egany

o ski #1 &% A1 ene e “NeREL e, L EERGY Bl AT 129 SRS RS e,

AR iy > R A R TT S L ST ST
g ot lgtian i G otk etBl BRI Astet S A Blodh e

honol ogous ™ te i nat
bet ween ovgrd appimg seguessesnt i of. tesinedivenseIt hod/skt €4 proveriters
both in the viral 'genome and a plasmd carréiang.éhe nucl ei c acj dlao,,
i nsert. ThdtiudlisistieacitdmeRcdi f§ the tahtFgaRe o1 R T MR Dn'®

30 example US 5,998,205, W099/25860, US 5,698,443, WO00/46355,
Wo00/15820 and WO01/36650) .

Alternatively, the adenoviral vector in use in the

invention is replication-defective {see for example



25 is preferably inserted in a nonessential |ocus of the poxviral
genone, in order that the reconbi nant poxvirus remains viable and

I nfectious. Nonessential regions are non- coding intergenic regions
or any gene for which inactivation or geletion does not significantly
impair viral growth, 30 replication or infection. One may al so

envi sage yBSgybBeH2} N IRBKESSERt ial. vinabgl ocys mriewildet? | haioaphe032) .
defective function is supplied in t'r ans durlng production of viral

parti cl es Preferesdnplepliyragdiongdafientiper adanovined cEPFyPRY 3Fe B¥-
conpl e”e”td pa-pegUenses Al eéQQ@S’iﬁQUEO 8 hose sdal ehidl b8 11013, 638) ,

poxvi ral en usin Copenhagen vaccinia vi'rus,
anti gen- enﬁmdlnglnﬂtldaiauuxi|quﬂmiﬂnabfyomn@@Pﬁedlmnt@hE EW?ﬁtépﬁé

B 1 I e

ot her i nSQéEé@Qn&et Qﬁb atﬁeals&m;mweopofattexe ehgman n adeechémaggl uitdeni A
gene (Cuo et al 4189-4198), in _the

inthe u &éﬁ@lPTﬁﬁulBttQF Gefﬁgigbouhg Re GrrEFS 193 n?%%%r2@98§289
at the | ektgeng, oObhtBBo¥BEE] Bica A1 f us1g§2|prrwlwber e m&arze@yzwi) The
spontaneous or engi neered del eti ons have been reported in the

| it er at ur E1PAERENhGRGBFIEY alcdD 198 th&%chiRRs PE?VEQOSbY15d?%Et1ng

Moss etVﬁ Ldg388dnad- p¥kEQbn (40, 038%1R9%detniGal igdford - (al08dx Dozt
J. Viro 1000- 18 , Perkus et al, 1989, J. Mral. 63, 3829 38%2

. Perkus @ﬁ ahe mwoea\ﬁemlalli@ DBLOIBEOE P RGBSt egFentbay E
V.r0| 18Q, gggsﬁloknsertlonvwfn uﬁhBQeWyAacEae1ﬂn5h?e@o%aﬁ@ghngf the

"nucl ei ¢ aci be Inserted 1n any one of the i1denfified deletions
| to VIl aslenoviral vector can be performed through homologous

recombination as described in Chartier et al. (1986, J.
15 Virol. 70, 4805-4810). For example, the nucleic acid encoding
the HPV~-16 E6 polypeptide can be inserted in replacement of
the E1 region and the nucleic acid encoding the HPV-16 E7

polypeptide in replacement of the E3 region or vice versa.

In another and preferred aspect, the vector in use in

20 the invention is a poxviral vector (see for example Cox et
al. in “Viruses in Human Gene Therapy” Ed J. M. Hos, Carolina
Academic Préss}. According to another preferred embodiment it
is selected in the group consisting of vaccinia virus,
suitable vaccinia wviruses include without limitation the

25 Copenhagen strain (Goebel et al., 1990, Virol. 173, 247-266
and 517-563; Johnson et al., 1993, Virol. 196, 381-401), the
Wyeth strain and the highly attenuated attenuated virus
derived thereof including MVA (for review see Mayr, A., et~
al., 1975; Infection 3, 6-14) and derivates thereof (such as

30 MVA wvaccinia strain 575 (ECACC V001207067 - Us 6,913,752},
NYVAC (see WO 92/15672 -~ Tartaglia et al., 19%2, vViroclogy,
188, 217-232). Determination of the complete sequence of the
MVA genome and comparison with the Copenhagen VV genome has

allowed the precise identification of the seven deletions (I



20 well as in the D4R |l ocus, but insertion in deletion Il or IIl is
preferred (Meyer et al., 1991, J. Gen. Viral. 72, 1031- 1038 ; Sutter
et al., 1994, Vaccine 12, 1032-1040). When using fow pox virus,
al though insertion within the thym di nggki nase gene may be
consi dered, the antigen-encoding 25 nuc?eic acid is preferably
| ntroduced, | %Ifﬂre Ol 08BLerF&YI 9A SiHatel Behwpen @Rteiheanst 9al.,
(see for exanple EP 314 569 and US 5, 180, 675) . . According to
one speci B8 9@nbydirmbagy Pdidd rI&oANant avBcPdr Which reeBnbiendiied to
pl asm d DNA or, a_J[ec i it vir.al LQr 2c1@8 Th tor mavy also
Accor di ngt'63Rb h ?%p%%?ﬁ%%ﬁﬁ%lfﬁgﬁpégﬁ %recgﬁ%inantevffglésqctgr i's
a reconbi pantobtaciaicni afvent cany other member of the poxviridae, in
Accor di ngt oanot her speci al enbodi ment j.g-re i CCi,Nni g, ve
is a reéoﬂ%?ﬁ%ﬁ%i%ﬁﬁs9gg?8¥.(§Pgéfg; %#’ %%ggﬁ??g%ﬁ¥gng%ﬁi%b' 2595,
nucl ei ¢ agkg igidiseskAntibe igwentlbOR1ES) i n @arfarypocsui ttabye fALVAQ,s WO
expression in a host cell or organis ich nmeans.that the l ekeq_
aci d sequehée! BodiPAgieRElamt gah artd 2pradddl uRdgt gﬁ@“@dhtﬁgﬁ 0?89
one or noig {?95'i@te9ﬁ}50§?qlé%ﬂ%%§:oﬂe¢ﬁﬁ§atEP,\/efQﬁ_kétsa@'xpiassbfmek@mpﬂle,
t he host ce? or organism As used herein, the tern1"regglat%5y 15672
sequence"peesers tekhhiedeqiendd d hatttal MWk, r@ér‘?f‘ri Gt edCor
modul alygs (| RE.EXPEESSE Ay Ofe o GG ddbckBeserogl-otellion of
i ncludi'ng replitcation, plication, transcription, SE|ICIng, ]
transl at i erpresabih | vgcants obassdt PRNEPSVE rEFEEhE2RALLEI O TaSFRIOPSRE
of its derjvativ i p?Nﬁ) I he Lnetl | esblecWishh vb@ycleotide
appr eci at 8d“By F%S%glgEP e F%g%ﬁéagrf %%a? tﬁeﬁgﬁofce 0 tﬁg or
regul at or yegegneacescodingepenidieon factors such as the host cell, the
vector and the |evel of expression desired. The nucleic acid 20
encodi ng the ariié geasiis apehatiguel ol rikekttdng gere explessi apaid and
sequence which djrects the, expressiq ft ; igen. n | &80 d
wi t hin l2 B8REFVOET EgﬁPEa?ﬁﬁgg§§3m8§5$e§§¥§ﬁ%%§quenc€g§%%%%§ﬁﬁ{ e
regul at or gopuekgDt feRoREqUENEescHilsdd abn anymenmmierdEByReETice agIcessible
pr onot er - enhancer conbi pation, 25 which facjilitates t ffi_cient
transcri pEPoRR&N#3R Shitdedoh o%mf h%r%nflli Huct i %&28 tdg%\ﬁ%?cﬁeﬁe
IbS oper at T}é_@ky bl,nk_@d—i;‘ﬂma g@@@ix@i(pé@ﬁ@iﬂﬁ BEITUE ML Hoads, dmmrmymmpbigy
e a mammalian or viral pronoter, such as_ a c t tive,or, i.ndu e
pronnter.1§§nsﬁﬂﬁuﬁﬁ§e;mﬁﬁnﬁdzﬁgwﬁ%ﬁmhe?% ﬁngfgd%%y30 §ﬁt4af@gng#9 ’
limi tedyd gg e Rl 8RBt &3 Ty 3 hed,aldsowi neuaenes: dhepiarikiinehrough
phosphori bosyl transferase (HPRT), adenosine deam nase, pyruvate
ki nase, bhawbitngpnenseserbhnabiner PESHSENt AMFd 2PPORBt & SBREfipl Ery
viral progpLers wiheh:LUBR! LeBegORRLLLHEI KLY 1R HkaRMOGhC eebh® and

i ncl ude, . .
a plasmid carrying the nucleic acid to insert.

The nucleic acid encoding the antigen of the Invention

25 is preferably inserted in a nonessential locus of the
poxviral genome, in order that the recombinant poxvirus
remains viable and infectious. Nonessential regions are non-
coding intergenic regions or any gene for which inactivation
or deletion does not significantly dimpair wviral growth,
30 replication or infection. One may also envisage insertion in
an essential viral locus provided that the defective function
is supplied in trans during production of viral particles,

for example by using an helper cell line carrying the



29 exanple, pronoters fromthe cytonmegal ovirus (CW), siman virus
(e.g., 3Vv40), papilloma virus, adenovirus,' human inmunodefi ci ency
virus (H'V), Rous sarcona virus, cytonegal ovirus, the long term na
repeats (LTR) of Mdloney 5 | eukem a vikys and other retroviruses, and
t he thym di ne ki nase pronoter of herpes sinplex virus. O her

consti t utiug BEABRESES SLELERONE L& tSHBIPY RS Helletied tRCthe
art. The proﬁnters useful "as gene expressi on sequences of the

i nvent i onpakydrahcyedent nduci bl e pronoters. Inducible 10 pronoters
are expressed in the presence of an inducing agent. For exanple, the
met al | ot hi onei Whenomstiey ithe nthpethagerpronetania anstys pt tba angigen—
translation in.the _presence_of cerfai 10 hndugi pl.g .
pr oot or s SAPRRBARCE 6ot HogE b &5 B EryRet | 11 e oy (S A dne
gener al ,5 tieagengeh? epyxesgimmysespieare, shags, i AcbadeNaas . nécedsabyi

5" non-transcrjbin d 5 _non-franslating s nc iavolved  wit B
the initi &ForP %t g?ﬂﬁé%%i%tfoﬁhﬁﬁh ?ﬁaﬂgratﬁgﬁ?’rggpéﬁ%?%%1y?ggugﬁo
as a TATAsBOx. GaRRiwg Segtiesee inchATisaquanes, &ne theol idmropriate,
Especial ly, such 5 non-transcribing 20 sequences ¥AII igglude a.

pr onot er ﬁeghoﬁﬁmﬁnﬁ1W?ﬁﬂQRk%¥%9Eﬁdﬁ%F%r“géhu%%c@ for 1983, J. Virol.
transcri ptgz:0ngah ggont 68} , 0 nt PEe OREL abbyud Ol Ned ANty GRMANUHRIC etCiad.. ,
The gene expression sequences optionally include enhancer_ sequences
or upstHed®98ct Tvaten- sByueheedl as2HesT7E) Mt itd¢ prdiforteds ofofthe

use in a %%cggﬁygra%%ﬁﬁgtggﬂﬁﬁ%ﬁ hekow) ér“Ué%%%t?itB@Utsﬁéﬂ@éﬁﬂddEW or

vacci nia pronobters p28, pll and KIL, chineric
pr onot er s ebgtineenedardel edricbrisat bapexvigeal pepapteds ias Wee| ldgerature

Cloor b JPaSARPEEdET o5t Blon To0v) Mkhaths' B tUR T 3R8 | 4gshrSh  voss
Vi rol ogi cak Mat.hddm166,5136:48B) ahd Be7esoand Bepheall9e®, aVi.r olle§y,

179, 151-158),, The, pronmpt.er is_,of specjal,i ance he
pr esentfﬁ Hve#tlir(?rlr'er‘?‘gdnp]a@cgoe_%@e 'us%e%]fusgo%%t?%uﬁ\glégbrgfmt%g‘gg&\‘/\hﬁgh
direct exppessizepsof theknyclke aigciiddon wampltypds,oRk76esss 30 reelkls
and those which direct _expression only.in certain host cells or in

response €5 dpecitPPl- eVehrs: ol xdgtiddd ractors (e.g. by

tenperature, nutrient additive, hornope or other |igand),. Suit.able
promoters are WPERIYSYRIHYhed i %nT+$%R%ﬁQﬁ%§iﬁ%ié%%ieﬁﬁyagﬁgecﬁﬁrge

speci fi calihgereal iBr (Bt &drfe SiEhtns RSVt B @MetshdM P to VII as
pronoters. Preferred pronoters for use in a poxviral vector include

wi t hout 20 meildagiSoAny 4861 REB pPEHBt ePYt 7iBRer M K degatiaon dlapd 111
KIL, chimgrd %ﬂ%rﬁi%%r sihetaeegeeaily andil ate poxyi ral-prombersoas-
wel | 10 as synthetic pronoters such as those described in Chakrabarti
et al. (19938 Bi Svdthni ghesl 23,13904-Vieggine MEmbAd22ei04P) - (1997, J.

Virol ogi cal Methods 66, 135-138) and Kumar and Boyle (1990, Virolo %
179, 151-158). Wrhnsesskil Ifedlpaxt Waérasy wlthoxgpr é@isﬁffélPHaf”lithénlg e

regulatOfx;g@ﬁﬁﬁﬂgskﬁpaggohgbegmgpebsxeaﬁ§§&g%@&ﬁ {He dWEl L Aldhing

nol ecul e o e 1'nventon further conprise additi el ements
for propemudciieticat eong regul piteterand/ odnterdionadi ohn of the angdeEngenas

(09 PO ot A"3TkiRLEE" beBLELARED °UHE S Rhe PR LLANRG ke 314
569 and US 5,180,675).

According to one special embodiment, said recombinant
vector is a recombinant plasmid DNA or a recombinant wviral
30 vector.

According to another special embodiment, said

recombinant viral vector is a recombinant adenoviral vector.



20 localization signal sequences), processing (e.g. splicing
signals), and stability (e.g. introns and non-coding 5 and 3'
sequences), translation (e.g. peptide signal, propeptide, tripartite
| eader sequences, ribosone binding sitgg, ShineDal ganp sequences,
etc.) into the host cell or organism 25Alternatively, the

reconbi nant vectQirdiRguse ) t hgnpfiesent spyeidl on edbodiMdries said
conprise at |east one nucleic acid encoding at |east one c%;okine.

Sui t abl e ryaakiinesti ¥érgde VRICERSUL S| Pn??%‘?f%bw%‘?ﬁ eRGSHRs VEELgT
IL-2, I L-7, IL- 15,|IL-18, IL-21) and interferons (e.g. | FNy, INFag,
with a 30 spedicdonsiaier erfee forNPHRRF | eurPPCIdl 2. SHRRdPRRAT,  said
reconbl nanl - SAKHAE ¢hclifan\eRLLEN EOAPELEGR: theitl A GreRtREESSI NG
nucl ei ¢ acid, sald nucleic acid may %e carried by the reconbi nant

vector gncodi g, e @96 OF{IPL5, A dASRCSL; AL Bhc1dh can diedapendat in

recombi nant vector can be e sane Oor a different origin.
Accor di ngtli® Dmeempriedrer tedirmpodiomntsuittiad hee i HahteXREe BHidh Hsed

in the present inyention_is_encoding all o] h ; ;
antigen anflat PeastOon8 G oRMes" s %lvemg%gge , arétndhﬁ%e%er a%i y adoid
i nt er | euké&yuaseamldaind ZhePraftigahl yprehelaeednundant thectontial uge

In the present invention js an MVA encoding all _or part .of
anti gen afRE a?* |'BAsE ?ﬁﬁ?%ﬁﬁ?ﬁﬁrﬁﬁggﬂﬂﬁﬁ§Ié%ﬁﬁ?&?rgn °br & gr%g§§ggg%i%

interl qggkif, gsPeabst! Yodl?. or orghiiesti s visedl partéic] eshe term
conprising the above-described reconbi nant viral vector

b
produced Dyegwlatiaiy pbEEESECCAN IR aFy FAVLeSEIGHEFI gtg-gat[ ﬁél%%ﬁs

of : contributes or modulates the expression of a nucleic acid in
a given host cell, including replication, duplication,
transcription, splicing, translation, stability and/or

15 transport of the nucleic acid or one of its derivative (i.e.
MRNA) into the host cell. It will be appreciated by those
skilled in the art that the choice of the regulatory
sequences can depend on factors such as the host cell, the
vector and the level of expression desired. The nucleic acid
20 encoding the antigen is operatively linked to a gene
expression sequence which directs the expression of the
antigen nucleic acid within a eukaryotic cell. The gene
expression sequence 1is any regulatory nucleotide segquence,
such as a promoter seguence or promoter-—enhancer combination,

75 which facilitates the efficient transcription and translation
of the antigen nucleic acid to which it is operatively
linked. The gene expression sequence may, for example, be a
mammalian or viral promoter, such as a constitutive or
inducible promoter. Constitutive mammalian promoters include,

30 but are not limited to, the promoters for the following
genes: hypoxanthine phosphoribosyl transferase {HPRT) ,
adenosine deaminase, pyruvate kinase, b-actin promoter and
other constitutive promoters. Exemplary viral promoters which

function constitutively in eukaryotic cells include, for



a. introducing the viral vector into a suitable cell 15 |ine,

b. culturing said cell |ine under suitable conditions so as to allow
the production of said infectious viral particle, C.
recovering the produced infectious viraggh particle 20 fromthe culture
of said cell line, and d. optionally purifying said recovered

infectioug¥ibak, P tdrdt®rs from Gehd s ARPIRREILAVErher @MP3gatkingan
adenoviral vectors ‘are for exanple 293 cells, PERC6 cells, HER96

cells, orvéahbs d¢-95,di $¥483ed PFPNOIONA28VEZUSWD GAEOO32EUSYS human
6,127,.175.; propti.ate fo opagakd.ng POxXNLEMRa VECKQRSs,
are avianlggPpgéegﬁél%%gf prg?gggbly %ﬁ?ﬁéry chi cken enbryoa ®

fi brobl astytEcGEE: 1pvipas edtheorhonlyi clearmisyedr yorpasidtsai HetR¥ r o Moloney

fertili eqqs. 30The infectio vir bl S b c ;
rom t e derdiRsas aruh e o ftReY " APALIAES T S S0 Wehiine
cheni cal nmaase foreesiteg/ tdfavhertpeosabnpteshodkpsme®abec Rhsshigekive

sonication and the like). The vir articl es . .can be ,i.sql at ed
consecut | PEOPGLRYS 6Fepﬂﬁﬁﬁglﬂﬂ?igk8§?i85 SHE RSN aﬁiéﬂlugﬁ%gagﬁé

t echni quegnaf %P&n@férs( chkemat 0gs apkjctiemet Rptisssidit r sequenténgaid omhe
on caesium5 chloride or sucrose gradjent). | f desired,

the |,
net hod or in¥entépnt r ebkhg arFatPent F¥FY dP§8@%Eeﬁ%nanI@%§§é?ée

accor di g b rlRe L NY LBt LRPrébsEa DY BN PiSIQd G AR MAMRINY Ggent.
conposition conprising at | east one antigen) can be carried out in
the sel ecFed 16xpmplent sthe dafjaddetihd®PRih BRENGFeHorks comidiEdon&pP

t her apeut %3(1\‘:0 g?l {185 4881 Jdball OBI%IQQEMCQ?"@LBY BRE/ OF - SIHQRY Y b

The use of nu pl e therapeutic approaches provides the sel ected
patient wicelrtaibr osderl bhewt. | Atbeverdnidaeibla GReTeOFSsd rAditt , Kppen to

met hod or _use for_treating a pati.ent f 15, human, di ;hu ene
di sease agggngﬁj tSI?hga?%véﬁﬁﬁéh %%n S p?ecéde é&ﬁg%%ldwe yga
sur gi cal5 iexperesibhonseduersrot sérlérbbdciedt, ids canchbespreceded oen-
foll owed b radio%herap (e.9._gan [ iation%. Those. sk % jn th
art can réé&?@ﬁrﬁ ?ﬂ%l§¥g'5%pr8§?igf%n? AT oRCERET 3Py ﬁ?k gg% swang
20 par anetegls Whish: cagidie used (seerdmecesmipe Peapd and:Bmadwytion,
1992, Principles and Practice of Ra 'q%éog Chcologé 2nd_Ed. {P CART
Li ppi ncot £EReG4VAGY appt it | 4fe &d i BA%" afFPRGaL | tRE TN as
will be readilohcappanantneo tihese sddddied 1y therf isel onurasisdrlibing
anot her enbodi ment, the nethod or use of ) , ] '
0 sequences will include a promoter region which includes a
promoter sequence for transcriptional control of the operably
joined antigen nucleic acid. The gene expression sequences
optionally include enhancer sequences or upstream activator
sequences as desired. Preferred promoters Zfor use in a
25 poxviral vector (see below) include without limitation
vaccinia promoters 7.5K, HSR, TK, p28, pll and KlL. chimeric
promoters between early and late poxviral promoters as well
as synthetic promoters such as those described in Chakrabarti
et al. (1997, Biotechnigues 23, 1094-1097), Hammond et al.
30 (1997, J. Virological Methods 66, 135-138) and Kumar and

Boyle (1990, Virology 179, 151-158).

The promoter is of special importance and the present
invention encompasses the use of constitutive promoters which

direct expression of -the nucleic acid in many types of host



25 the invention is associated to chenotherapy with one or nore drugs
(e.g. drugs which are conventionally used for treating or preventing
viral infections, virus-associated pathol ogi c conditions, cancer, and
the like). The present Invention thus gglates to a nmethod for 30
inproving the treatnment of a cancer patient which is undergoing
chemot her apeyf i Qn&r@ﬁéggnkn%hhd@réaemkpeéagguﬁi énBgenh, ceatdinehbed
conprising the follow ng steps : ection of patient in

pati ent pophlat@bnléoﬁ§§§ééséftﬁaﬁP@ﬁﬂ§1Fh&Feﬁ5§eOFOWXPS@BPESo%aCtorS
activated NK Cehﬁﬁ ﬂggkgféfgr'@Q&Qﬁ%hqseé§@f@gﬂﬁt'ﬁBEﬁ@He or other
5|nnunogeﬁ|c tomposi tion according 1o the I nvention and
chenot her apgahd. agentitable pihmopﬁesemﬁnawewﬂﬁéhYthm@3Qﬂkh%% t &0

a netho 0 roving,the treatment i

under gog é; %ﬁﬁ%‘fﬂ%r%’g%uﬁec IPar%a(flrrt;‘aenté?(\;/\fl‘-‘:fah a C ermt ?pleﬂl%{il ?}Oh%ters
agent, sakdcHeLBOHSTPONPVEG) NOMY hend akil.Bvwngusteps. Prafmmdn pgoimptene
patient the levels of activated NK cells, and ter,

the pati efhPrt HE&Raild i AmURBHEHTE co‘?ﬁ%tsqﬁtl SREHPAE 5 ‘ﬂl%'é?q%%nﬁ I';{H.Qa'i;?on

| evel s of y18ackiyabedmdke£€! ¥ S5RCCREH] NYK} opkBe bmWeathﬂlL, chimeric
According to one enbodi ment, the adm njstration, of

chenDtherEE@m?F%r%géﬁFWP§nd@ﬁélﬁeﬁ&QE%ﬁﬁﬁrﬁ%ﬁY%ﬁ?%npﬁ?m%%ﬁ?F as well
I mmnogl%mag ggﬁ@ﬁétiéoﬂromoters AGOPT £ nghd £ anidebeentiediomkikrabale i

adm ni stratio sai d chenot herapeutic a nt |s done after

admi ni st rati @i .of (52 | Brohegeni guednpdsi t} 109 cEFRTy £ al-
anot her g&)ggweng R;E%oﬁgg&gs?;t Ry LT sl dlﬁﬁmat)heaﬁaemr@alaggaa
i s done conédnftantly wt mnistration of said inmunogenic

conp03|t|BnyléSA&B@@diV@ﬁ@lpqymi%%ﬂxiﬁhniﬁﬁ) sai d chenot herapeutic
agent
Those skilled in the art will appreciate that the

15 regulatory elements controlling the expression of the nucleic
acid molecule of the invention may further comprise
additional elements for proper initiation, regulation and/or
Eermination of transcription (e.g. polyA transcription
termination sequences), MRNA transport {e.qg. nuclear

20 localization signal seguences), processing (e.g. splicing
signals}, and stability (e.g. introns and non-ceding 5°' and
3' sequences), translation (e.g. peptide signal, propeptide,
tripartite leader sequences, ribosome binding sites, Shine-

Dalgamo sequences, etc.) into the host cell or organism.

25 ' Alternatively, the recombinant vector in use in the
present invention can further comprise at least one nucleic
acid encoding at least one cytokine. Suitable cytokines
include without limitation interleukins (e.g. IL-2, IL-7, IL-
15, IL~18, IL-21) and interferons (e.g. IFNy, INFa), with a

30 special preference for interleukin IL-2. When the recombinant
vaccine of the invention comprises a cytokine-expressing
nucleic acid, said nucleic acid may be carried by the

recombinant vector encoding the one or more antigen(s) or by



is cisplatin and/or Gentitabine, or equivalent thereof. The
present Invention further concerns a nethod of inproving cytotoxic

ef fecti veness of cytotoxic drugs or radiotherapy which conprises
co-treating a patient selected 30 in agpatient population conposed of
patients that have low | evels of activated NK cells with an

i mrunogeni ! i WoleR | Rame o
anot her erf Ogg%gtéh&téﬁg %%;éﬁ%%irg?ﬂ%g%éé(}%ﬂt %@vgﬁﬁ gr?iosf ggrer i%gd outr
accordi ngat disifprene bobgint herapeutic nodality which conprises
sequential adm nistration of one or nore priner conposition(s) and
one 5 or nore heoost@&ingotposittd optefergpi embbgimemnte, pthai mpcpmingat
boosti ng conposi t,ions _use _different vehicle hj.ch .o i Se o]
at | east aﬁggﬁfidéhi%sﬁoﬁ&|$Q%l85%%%%9 %HEEB¥?%§ndgég%%%§?¥%%ngyg O
initially pagi Rist ened MUt henthiosdn oagdniasm lawebstt hendooytbkgnes above
conpositiqgn is subsequently 10 adm nistered to the same_host .organism
after i pé#?&&dvar?Pﬁg EH&%qﬁﬁgﬁﬁayapo e SF eH%ﬁPhs_eFﬁgcﬁﬁgﬁﬁd gki'
the inventh-Q7HBK1GONPEd S QRMBiQahen 666U6At i1l adel nist rigid onsesknt
the primng conposition followed by one to ten sequenti al .
adni ni st r 40VERS1ER EHe2PodVR SHCEGEPEsRLloRT BELEr 1 e BIUGYH aotigR™
I ntervals ag;'fig & "RLisF BheONE MB8HekO sHovd O dtseq MELOVEEetbRgb1lY an
primng an oost 1 ng conpositions can be adm nistered at the sane
site orlGtingeréenkinvecspeesably tHesame route or by different routes
of adm nistration. According to one special enbodi nent, the

| nvention 20 réhfieesiows a mittedd apaabbybedlesdopEd shher ei R ai @Pove-
huran di S%%%%r&ﬁeﬁagggngin%nt FEEL AL G 4.0 BaPid SR Y WAk ine
sai d cancer 1S tor exanple breast cancer, colon cancer, kidnéy
cancer, recbakseanserexémpbacanEerGecaneaproseshthheatdepndeieck,

renal 25 cancer, malignant nel anoma, |aryngeal cancer, ovarian
cancer, cervical caheerodpriost atkecancel, veotosnulntaet | shihgbtancedl
haenatotgchal cancers, gastric cancers, nyeloma . Accordi ng
to one ¢f’&F enbodi ment, the Invention relates to a nethod as above
descri bed whergin said human 30. di sease.i,s_i nf i hSeasSe. . qi+ 1
According to agpref%?f%%F%ﬁ%o%?ﬁ%nf?gga%&gfngggg%bﬁgﬁ'%%§§s§%q§%§lons
viral indyegedadi seasesllsuwchtas fproéxanpde diseaséd nihbedt ipusH Viral
HCV, HBV, HPV,, ?nd the like. 35 In a further enbodi ment there

i s provi d®d*tHELGse of an i nmunogeni ¢ conposition conprising all or
part of a targeted antigen, for the manufaciure of. a nmedicanent_ for
treating a patfent ?%‘FO%W dfcbgasperci%Cae%af’?f%%frlac?uspaﬁ”é% particle

popul atp®From the culture of said cell line, and

d. optionally purifying said recovered infectious

viral particle.

Cells appropriate for propagating adenoviral vectors are
For example 293 cells, PERC6 cells, HER96 cells, or cells as
25 disclosed in WO %4/28152, WO 97/00326, US 6,127,175.

Cells appropriate for propagating poxvirus vectors are
avian cells, and most preferably primary chicken embryo
fibroblasts (CEF) prepared from chicken embryos obtained from

fertilized eggs.

30 The infectious viral particles may be recovered from the
culture supernatant or from the cells after lysis (e.g. by

chemical means, freezing/thawing, osmotic shock, mecanic



5 wherein the patients of said population have | ow | evel s of
activated NK cells. In a further enbodi nent there is provided
the use of an i mmunogeni c conposition for the manufacture of a
medi cament for inducing an i mune respgese (i.e. the raised inmune 10
response) in a patient for treating human di sease in a particul ar
patient populptiop,yherebn Lhg Rabl entie)of w¥al drpepul giioichay eca®Wbe
| evel s of activated NEC cells. I n anot her enbodi nent, there is
provi ded thelased obyanconsemelive c tourpssi ¢F oplraret e rehifafctqly e2BH
a medi cangpnt 15 for.indycin I MYRe. r esSpORSs t least
anti gen ??.ﬂ%r.’ thggfé%gg in%ﬁ%ggr espo%se) In a pqﬁa‘tlﬁsgnt f%r t?lggti naIt
human di seaseohategpapiiicul aetpads ent vpopatantobfiudrlidm toR pEEREAELSE
| ati,on have | ow | evel.s of activated NEC cells. 20In

of said po

anot her SeHEgth%?'ntmf HHF I H6HE8S ) the use of an i nmmunogeni ¢
conposition for_the manuf agture  of medj canent .for .i.noduci

i mune responstf (3% 'g;ﬁbed% O(jlgnor( i€ the trr%.laé% gi %Wg%g%@nt tox
response) hiflad BaLE&BE hamahr eakkAgehusebrdisgase iheaIpaenkd¢ohari.e.
patient popul ati on wherein the 25 Bati ents of said popul ati on have .
| ow | evel BYof 2@RiR VHiTd- MECATe| LERUNOGEN}H Mﬁ?egrltéﬁ%od?%rﬁlstlﬁlgr e
is providedsthe use ofn@yddymunegenive Cerpestdi oput orid henmnuykdetcurd
of a nmedi cament for inducing an inmune response (i.e. the rai seg, 1
i mune Boppéiponse) inn gopapnehionor "itBat PR§ hGkan WitSeas@nVAngona

particula LEnt ; PoRlall eRuhereiqn t hgqpati &0t s cAbmseh&r ROPULati/on
have | ow %ggg%ggﬁlgcﬁ vat eg KK c(((a[ Id; and wherein gai drai sée)%}pi mmne
response issrganpl e Theumeerefponteiplaetherapentia ARALAGAEG Somgovides
speci al enhodi nent ai d ralsed, Lymung, fesponsgl iy sakdr-pabi eht. 1
popul at i oﬁgles scr%ﬁreecc’ttegd éj%%erq{dé ‘gljfurmu??lrspem fi ca%r -rel afred anti geng1
and/ or vi pak ebbbgémenBccohdi ngthodone esbodmemsreasand ar pagdgnt for

i mmune 5 response” in said patient_ popul ati. i ihre r
di sti nct® gwgaeaé?eiﬁ%o‘?‘dﬁﬁ %Jos%anseé)s%%%cf% l%gﬁwﬁco%d;y%n?%%%gftgwﬁr gﬁggege
i Mune regReRsgedi Brsaid Ipatddeniy papehatioali sntereebhetion owdndenakther

or part of MJCL antigen. According to another Sffci a[{lj §nborq:_1i 1or1]:.ti:’era
sai d "rai SBROARMERE r edpotie” PEn PEGCSECE it i SRTLIREPUI BYi SRS T CEERY
i Mmune regpoRseqanid Raefietabhy. OPBsseCykoldadicid kysphetytes) remmidy
response. According to another special epbodinent, said "rai sef q
i mune redpsRvdaten SIRFPAIES poRUFALTON | SPETABH .sp%’é‘i’if?%ozsmmﬁg
responsg, gé%%ééfg th 200t bah specidleenbodimendr $abfipld "Paieedand
i mmune response” 1n sald patient population is a stimulation of the
i nnat e inﬁgngype§¢ﬁﬁ§e_Principles and Practice of Radiation Oncology,
ond Ed. JB Lippincott Co; using appropriate adaptations and
modifications as will be readily apparent to those skilled in
the field). In still another embodiment, the method or use of
25 the invention is associated to chemotherapy with one or more
drugs (e.g. drugs which are conventionally used for treating

or preventing viral infections, virus-associated pathologic

conditions, cancer, and the like}.

The present Invention thus relates to a method for
30 improving the treatment of a cancer patient which is
undergoing chemotherapeutic treatment with a chemotherapeutic

agent, said method comprising the following steps :



The ability to upon adm nistration eval uated either in 20 assays
whi ch are i nduce in an vitro standard or stinulate an inmmune
response or human organi smcan be vivo using a variety of in the art.
For a general description of techniqugg available to evaluate the
onset and activation of tan immune response; see for exanple Coligan
et al. (1992 and légkgcﬁgﬁhr%&tFBEQEﬁﬁokﬁ b Npd PTeHO L Latedn] hbeY e

Sons Inc, National Institute of Health). Measurenent
of patients that have iow levels of activated NK

cells,
- administering to said selected patients an
5 immunogenic composition according to the Invention

and a chemotherapeutic agent.

The present Invention thus relates to a method for
improving the treatment of a cancer patient which is
undergoing chemotherapeutic treatment with a chemotherapeutic

10 agent, said method comprising the following steps

- measuring in the patient the levels of activated NK

cells, and

- administering to the patient the said immunogenic
composition i1f said patient has low levels of

15 - activated NX cells according to the Invention.

According to one embodiment, the administration of said
chemotherapeutic agent is done before administration of said

immunogenic composition.

According to another embodiment, the administration of
20 said chemotherapeutic agent is done after administration of

said immunogenic composition.

According to another embodiment, the administration of
said chemotherapeutic agent 1is done concomitantly with

administration of said immunogenic composition.

25 According to one embodiment, said chemotherapeutic agent

is cisplatin and/or Gemcitabine, or equivalent thereof.

The present Invention further concerns a method of
improving cytotoxic effectiveness of cytotoxic drugs or
radiotherapy which comprises co-treating a patient selected

30 in a patient population composed of patients that have low
levels of activated NK cells with an immunogenic composition

according to the Invention.



25 of cellular immnity can be performed by neasurenent of cytokine
profiles secreted by activated effector cells including those derived
from CD4+ and CD8+ T-cells (e.g. quantification of IL-10 or IFN
gama- producing cell's by ELIspot), by gieterm nation of the activation
status of imune 30 effector cells (e.g. T cell proliferation assays

by a cl assi cal; 3H), JY didi JERIR),  DhedS SN | Qfr anfddgenof  the
specific T.lynphocytes In a sensitized patient (e.g. peptide-
spec!;!c i@%&fﬁﬂdDElt?tOt@Xttﬁ@y ausaypcspreyndet &6t i oh OPrHM i gBpest
specific I cells by fluor ng  MHC [ar pept.L : mul t | :
(e.g. tettReIRI I Hhe abP??%@l%% sti%ﬁﬁﬁﬁé a H%%gggfé%ésponggsﬁgntﬁgl
deterlm nagaldIF)ynMﬁallﬁd;n bdhdbng amd/marrec qrmpigtet | ormpas i (sg ( o0
exanpl e rlow, 1989, Antibodies, Cold Spring.Ha r SS) s T

met hod &f°¥ h&O5e| RRNT COP LS TR Tr | REPECaT frac S5, Py and
nodel s chghd enggdsvihd aBoRPPs OPLoHLE € bueor difflecémyg ageniclesg. which
MJCL- expressing TCL cells) to determne anti-tumor actiwvity

refl ect i ngomprisRIUGE] GRCERCartenh@®Rendht BB i81AGt 2 iNyeh i FRTAR"-

response. ,10Thus, { e PEEIGNL gl ey g diknthhendeonsetssea oet bhd host
extending t egsurJggal of a patient treated@$0f human_di sease, for

exaﬂpge cangani sy andinﬁ@@eUhﬂ?%ﬂiHQWnﬁREEﬁﬁ%?%Rﬂmm%?tiGH,S?SPﬁntly
oo TSR AAF SO MRS s LSRR sbonat sty
activat edfNmf one day to twelve months. The method of the invention
may comprise one to ten sequential administrations of the

priming composition followed by one to ten sequential
administrations of ﬁhe boosting composition. Desirably,

15 injection intervals are a matter of one week to six months.
Mofeover, thé 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.

According to one special embodiment, the Invention
20 relates to a method as above described wherein said human

disease is cancer.

Bccording to a preferred embodiment, said cancer is for
example breast cancer, colon cancer, kidney cancer, rectal
cancer, lung cancer, cancer of the head and neck, renal

25 cancer, malignant melanoma, laryngeal cancer, ovarian cancer,
cervical cancer, prostate cancer, non Small cell Lung Cancer,

haematological cancers, gastric cancers, myeloma

According to one special embodiment, the Invention
relates to a method as above described wherein said human

30 disease is infectious disease.

According to a preferred embodiment, said infectious
disease is a viral induced disease, such as for example

disease induced by HIV, HCV, HBV, HPV, and the like.



cells, admnistering to said selected patients the said i nmunogenic
conposition. The present invention further concerns a nethod for 20
extending the survival rate of a patient treated for human di sease,
for exanpl e cancer, by adm nistering ansi nmunogeni ¢ conposition, said
met hod conprising the following steps : measuring in the patient the

l evel s of actiyatedsNe€nheel kfboaieRb- tAEFE Ni St prONYdE® the pati efit an
the said i munogeni c conposition if said patient has | ow |Levels of
acti vat ed LREENEEEREC compos RO eXBRTIFHEM ¥ uPRRkr °€oAcéArgesed

method oL exbendidg Uik StaNh¥aunAl ol o malialertr oaed: foit hugma
30 di sease, r exanpl e cancer, by adm nistering an inmunogenic ‘
conposi t i patardtchiemohnerapeisieesagdmt & Mfém&é)f, pe&iignfetipylation
conpri si t he.follow S : : Ri LN | e

ovel s of "REFETA SENCEATEY of HiaTFRMILEINT B PR CDEveLD, of
t he sai d iarmirnagedi 8Xcoaplsi ti on and chenot herapeutic agent if said
S5patient has low | evels of activated NK cells. According to
anot her enbodi mant, fukehpresabbdimeent tbareeliat psovbdedhetiigeusg of an

activated NK cells,as a biomatker for predicti whet he i i
or is not ‘EUYLEEETHFe °P8‘P88g§%8‘ai 5§ rpréohp%yrfl%%l%?%tcﬁret h%fr a%eﬁ}%"ltdi:l%g}neh1§
i mune r egpensenbiclfy addf niisdmakl oreeboAnei MiuAogethe conEes t lomune

More specifically, the present Inveption relates to the use of the
level of0 ZEEPPRABH NIC cdl | £344eRTbi bRr KereF oM %r BHFRE n‘glmst%erma a

patient i$:0%ik8180t SHSERR! | PhgulL: Ay elnpi&n praphyaatlentsorof said
therapeutic i mmune response by 15 adm ni stration of an i mmunogenic
conposi t | IPUMBELENNhERY t@elevedrs &ft iarkidatrRR W8I Felifidi cates that
the patient is predicted to have an increased susceptibility to

devel op a propByl #awiteesr eRadHFeRt Ctherfunks r BEPYHERT the ‘use of an

immunogenic composition for the manufacture of a medicament
15 for inducing an immune response to at least one antigen (i.e.
the raised immune response) in a patient for treating human
disease in a particular patient population wherein the
patients of said population have low levels of activated NK

cells,.

20 In another embodiment there is provided the use of an
immunogenic compesition for the manufacture of a medicament
for inducing an immune response to a targeted antigen (i.e.
the raised immune response) in a patient for treating human
disease in a particular patient population wherein the

25 patients of said population have low levels of activated NK

cells.

In another embodiment there is provided the use of an
immunogenic composition for the manufacture of a medicament
for inducing an immune response (i.e. the raised immune

30 response) in a patient for treating human disease in a
particular patient population wherein the patients of said
population have low levels of activated NK cells and wherein

said raised immune response is innate immune response.



In other words, the present Invention relates to the 20 use of the

| evel of activated NK cells as a biomarker for predicting whether a
patient is or is not susceptible to survive |onger after

adm ni strati on of an i ”Mmunogeni c conpogstion, wherein | ow | evel s of

activated NK cells indicates that the patient is predicted to have a

| onger 25 survi yatofd@igg copparstk t ospeciatled qradddintesityho shdde Rirgheed
| evel s of activated NK cells. Thus the Invention furt

. . he,
concerns ifBuRGe BISRHE evéin of3aEt i PAFLENRK REFHEES™ B’isoné?ﬁg?téd
for predi £l 00, N8t ot ADALLERE1 Whidth I S 1RdR1 ok SHL BAREs BDOUERT
30 treatment wth a chenotherapeutic agent is or is not susceptible
to devel ophhigen opRrcactiiogorte hemgpesbedimghine BédfonseR (. Hgune
survive .l onger)_after adm.nis i [ nogeni §; SURRSI kb@Brd
39 3 rﬁ”%}agl)’?%e f\irlflve(r%'gﬁgn #’%ﬁ%@? ggor@relrar?rsmk&hegﬁse of the I|evel “of
acti vat eddiNE€iget | snasgendi orackedifgr tpr edecsprginheenbrdimpati efid
whi ch is yndergoi ng chenot herapeut,jc treatnment w.t. ; ;
chenot heraﬁ%ﬁ?? a@‘@ﬁ‘fn?s bR Sot 5”§ugscaelﬁ{]i ﬁ\lgétjt%g%de\?g 8[]5iaﬁéon e
prophyl achi ee0fed hebapedsi @linmamepaespois UGl gantbysur vAveotdhger o
after adm nistration of _an j munogeni c_cqQnpositign,. wherein Low. _, .
| evel s of 2aBeFheAL éHeRFEEJ‘c@T“PQd?‘ﬂﬁgEat ggt hafafﬁﬁgp&fm@ﬂ? irESBrgréa?ct ad
to havegaRakAcr gasechSUSSERilildnt Yy il0 devebdD aimtaphylmaibonser, 1@nd
t her apeuti c I nmune response. . The present |nvention thus
rel ates tprafapehbd o8+ npFobPrREihe Tt rodiRRafYt6isla CHALRY J&CPERTS-
which is ﬂeggEQthgtBh%ﬁBEB@EaQ?QEESlt%%%bﬁ&ﬁ%nﬂﬁt@a@d “raised immune
chenot her apeuti c agent, said nethod conpri sing the fol | owi n,%.ste‘ps :
15- measurksgonaet henpatieénpathent vl AFLogetisy @t dPINEC SIS, THRE"e
adm ni stering to the ' t sal '!mno%g'-%lcomg-thi,f sakd
pati ent ha§® 8%g?éve%§g%#§g{1: i\r}gct}e ﬁ%ﬁ cells aclcordi ng tg the
| nvent i gn»ra@Fhae pimesent reepobsefl fiurt kedidcavaerent apppvhatienr is 2
extendi ng the survival _of. a pati.ent. treat uman di sease, for
exanpl e cé‘ﬁ&E‘P;SLaE&O%d% n13% &r'PK tear%n}mrlrl?r%n%gg ?ésgérrposi tion, said
nmet hod conpri sj the.follqw n t eps . , ri i : ti
| evel s of actitg%ed’%ﬁ%é%%gceq I g?élé%%) or JEAHENI 4D LhfuRE! 2Bpoble

upon administration in an animal or human organism can be

evaluated either in vitro or im vive using a variety of
20 assays which are standard in the art. For a general
description of technigues available to evaluate the onset and

4n immune response, see for example Coligan et

activation of
al. (1992 and 1994, Current Protocols in Immunology ; ed J
Wiley & Sons Inc, National Institute of Health). Measurement
75 of cellular immunity can be performed by measurement of
cytokine profiles secreted by activated effector cells
including those derived f£from CD4+ and CD8+ T-cells (e.q.
quantification of IL-10 or IFN gamma-producing cells by
ELIspot), by determination of the activation status of immune
30 effector cells (e.g. T cell proliferation assays by_ a
classical ({°H] thymidine uptake), by assaying for antigen-
specific T lymphocytes in a sensitized patient (e.g. peptide-
specific 1lysis in a cytotoxicity assay) or by detection of

antigen specific T cells by fluorescent MHC and/or peptide



adm nistering to the patient the said i mmunogenic conposition if said
patient has |ow | evels of activated NEC cells. The present invention
further concerns a nethod for 30 extending the survival of a patient
treated for human disease, for exanplesgancer, by adm nistering an

i mmunogeni ¢ 40 conposition and chenot herapeutic agent (see above),
sai d met hqd1¢qmRiksi ng. the tetLonipg) stepse | abiBASHT iY igtitiiQate a
patient the levels of aCtivated NK cells, and 5- adm nistering to the

patient tfhemsaiad respabgenitaycbapdsterminesdo bt fundindagesy or
if said pat] ; | ow_| e ; agt.yat K e
inventionqﬁkggkﬁggépdeghki%ghﬁﬁSE. g%ﬁ%an?%ﬁNt§§%#{ eicﬁ%ﬂ%gﬁﬁdelgag'
parts for Amtdtbidieng tGeldreiSpadsgdedzrhded Pit@skér ei Thandethatl wi | the
apparent_from the exanpl e royi d rein,_The kit of parts,, or

kits, may FHEPT8™r 3 n@isgorb%ollgi g gﬁﬁlééte adll i myr Rt ypodets
| evel s of cellileated NGl la Spphopeagent umy -iihehudegardddodi €. g.
The kits may further include equipnent for collecti and/ or _
processi n§Ut3 BFBFE§FLAP ggﬁplcglsi.lsﬁé;%icf%t%na sacPr]cI RSP Tt G EIAEE N
i nstructi eRF16etiHg§e anC Uil ival ¥es sanHiaridesiehtCidrons it it-aeitigen
determ nation, and instructions for interpreting the data obtained
fromthe d¥EUHE LREPRIIES: According to one special enbodi nent, the

said kit of 20 parts, O kits, may further include an i nMmunogenic
conposi 1§ on as dBeve e cPEgEENt ad@VERtASdi RYIESEd T IR SExAnpIe&hod

section belgw o Jhe, denEhon fukkilel RIOVEAe% (GRIRUtEfe RO’ 88 human
and/ or algorlt%ns for Tonitoring clinical trial and activated NK
disease, for example cancer, by administering an immunogenic

O

composition, .said method.comprising the following steps :

- selection of patient in a patient population composed
15 of patients that have low levels of activated NK

cells,

- administering to said selected patients the said

immunogenic composition.

The present invention further concerns a method for
20 extending the survival rate of a patient treated for human
disease, for example cancer, by administering an immunogenic

composition, said method comprising the following steps :

- measuring in the patient the levels of activated NK

cells, and

25 - administering to the patient the said immunogenic
composition i1f said patient has low levels of

activated NK cells.

The present invention further concerns a method for
extending the survival rate of a patient treated for human
30 disease, for example cancer, by administering an immunogenic
composition -and chemotherapeutic agent (see above), said

method comprising the following steps :



25 cells levels, determ ning whether such | evels are above or below a
threshold | evel, and/or recomrendi ng nodifications to a treatnent
reginment to inprove a patient's response to an i nmunot her apy
treatnment. The conputer prograns or algprithns may be provided al ong
W th necessary hardware, e.g., in the 30 formof a kit or apparatus,

whi ch may al so ﬂCﬁ@QEuJ@i&% 0gh Cahespatlientanthenaasule tdie actbtatesd NK
| evel s of activated NK cells present therein. The above-descri bed
conput er prograns cgddber 28Pparatus are likely to be provided to

physicians or clinical 41 |aboratories with approgriate instructions
and reagents, incledoiingssaringdites. the Patffny nfBat | Bt hadWFEBRICNIC

described in an igo%%gégkggg manper , dderdaPeli@ibe wnrgeRst opd thaid

t he term nol ogy whiC as been used I1s intended to be in_the nature
of words of descrippttiientr aahetovwhaavels | ¢fiacqiverredod 663Ly: many

nodi fications and variations of the present invention are possible, in
li ght of the abmweoteéhuhi hgsanbthes ehbpdioertiothe BREERBEoSHVERRLON

wi thin the scope of e appended cl.aj t inventiop; gRY-Per £
practicedr?%a%gﬁi??e%gﬁtu§§y°%$5ﬁﬁz%EEEF%$Q%é%ﬁﬁfgéﬁ$yédeécriBedr °r
herein. predidtin®f whbehabove piteédndi sid osur eiss ohopatsmasptible to

ublications and dat abase entries are ecifically,l
Eer ei n bydeeekeRiR® BFOPRIFACEATi rBty tﬁgertaﬁg u%% csgﬁ%mqg% gﬁe%g%qﬁsfe by
each sugh.iindhvidead ; fatentan Rekhineakhon obmpostyiowere specifically
and individually indicated to be incorporated by reference.
More specifically, the present Invention relates to the

use of the level of activated NK cells as a biomarker for
predicting whether a patient is or is not susceptible to
developing prophylactic or therapeutic immune response by
15 administration of an immunogenic composition, wherein low
levels of activated NK cells indicates that the patient is
predicted to have an increased susceptibility to develop a

prophylactic or therapeutic immune response.

In other words, the present Invention relates to the

70 use of the level of activated NK cells as a biomarker for
predicting whether a patient is or 1is not susceptible to
survive longer after administration of an immunogenic
composition, wherein low levels of activated .NK cells
indicates that the patient is predicted to have a longer

75 survival rate compared to treated patients who have higher

levels of activated NK cells.

Thus the Invention further concerns the use of the
level of activated NK cells as a biomarker for predicting
whether a patient which is undergoing chemotherapeutic

30 treatﬁent with a chemotherapeutic agent is or is not
susceptible to developing prophylactic or therapeutic immune
response (e.g. to survive longer) after administration of an

immunogenic composition.



EXAMPLES 20 Figures : Figure 1: Survival curves describing vaccine

i mmunot herapy in lung cancer: patients with < or >3.45% Activated NK
G oupl : Vaccine (i.e. imunogenic conposition) + chenotherapy in
patients with low levels of activated Mg 25 cells. Low levels as
defined as < 3.45 % CD16+ 0D56+ CD69+ | ynphocytes in peripheral

bl ood. 48 patiemh§is the Invention fXPUHer? coNaeehse thechamet hef apye
in patients with high |evels of activated NK cells. H gh |evels as

defined adevel. 45 opchbivatebsdk g | 99 R0yt @ER T kR30I BEr INFREHLL1ng
bl ood. 21WB@&hSQtS S'%@&lﬁl%nt Eﬁ?rQﬂ?eéﬁ&ﬁ%ﬂdglﬂgﬂﬂ%hdﬁdtﬂ%fg%%%tlc

42 0 Compl'ete + Censo ure Surviv curves “describi ng vaccine
|nuaunothemapymentluwgtbaneerchpm@téarspahblﬂaveganbr s 350Act Lgat agt
NK per whal e od p_1l: i in

bat | ent & FHERPERPTEvEPs 5 eactrgdt e Rk IEaPPEC Tph avaps thLe ydpmsag
as < 35 CB&@poGBE6feC@69tolwmnh&@ytamngem)pbfmbrpaﬁmmhésarabiomdof33n

patients. .G oup 2:, 6 Vaccine + chenDt era I atients th_high
avels of {RELIDGPRIC NROTBPPLE PR on “PEFBRY JOMdorTirad oo S295 L tehad K
CD56+ CD6%s1hymphiesidfesethgt Reld pb@f@énbl aed. pPd PddENts. have an

Significant difference, by | og_rank: 0.017 O Conpl ete + Censored
15 F|gure190rSéF9ﬂvaﬁuéGFF§§baééEY|bFﬁg dﬁ@ﬁﬂﬁﬁbra%y PROPO¥YREEHCer OF
patient f) WhkRapeQt i 33ifirlad\cd MRt NK ---- Goupl : Chenot herapy

al one (w thout vaccine) in
The present Invention thus relates to a method for

improving the treatment of a cancer patient which is
undergoing chemotherapeutic treatment with a chemotherapeutic

agent, said method comprising the following steps

15 " - measuring in the patient the levels of activated NK

cells, and

- administering to the patient the said immunogenic
composition 1f said patient has low levels of

activated NK cells according to the Invention.

20 The present invention further concerns a method for
extending the survival of a patient +treated for human
disease, for example cancer, by administering an immunogenic

composition, said method comprising the following steps

- measuring in the patient the levels of activated NK

25 cells, and

- administering to the patient the said immunogenic
composition if said patient has low levels of

activated NX cells.

The present invention further concerns a method for
30 extending the survival of a patient treated <for human

disease, for example cancer, by administering an immunogenic



patients with low | evels of activated NK cells. Low |l evels as defined
as < 3.45 % CD16+ CD56+ CD69+ |ynphocytes in 20 peripheral blood. 53
patients. ) G oup 2 : Chenot herapy al one (w thout
vaccine) in patients with high levels gf activated NK cells .High

| evel s as defined as > 3.45 % CD16+ CD56+ CD69+ | ynphocytes in

peripheral Bl aod.; 16 RAl €Bhemo2Be Sh9BLEi€anigetitf f arseRCeabbye) pg said
rank: p - 0.30 (not statistical I% significant) 0 Conplete +. Censored
Fi gure 4:m&urad \aimpiniey déscEPbiagietehbPerapy in lung cancer :
pati ents who have < or > 35 Activated NK per pl_ 30 whole blood. 43
---- Groupl : Chempeheripy ahofbe(WathHent vdwecitdelis phriehte@iid n'X
| ow | evel s of act ic\ézit %d %Iﬁdcel | s. Low |l evels as defined as < 35 CD16+
CD56+ CD69+ Iyrrphocytleé per pl of peripheral blood. 45 patients. 5

Goup 2. Chenot her . wi.t ho % | paddent i
Si gni ficant di fferaéj%g‘é}gtﬁgg%é réag]nk?kﬁ iﬁ%ﬁ.%%%tnogc ﬁ?i Sc“tnéi‘]ﬁqc%ﬁinf ngIee
Conpl ete + Censoredmpdsition and chemotherapeutic agent 1if said

patient has low levels of activated NK cells.

The invention also provides kits (i.e. companion test)

which include parts for practicing the methods described
10 herein and that will be apparent from the examples provided
herein. The kit of parts, or kits, may include reagents for
collecting and or measuring serum levels of activated NK
cells. Such reagents may include antibodies. The kits may
further include equipment for collecting and/or processing

15 biological samples. The kits are also likely to contain
instructions for use, cut-off wvalues and/or instructions for
their determination, and instructions for interpreting the

data obtained from the use of the kits.

According to one special embodiment, the said kit of
20 parts, or kits, may further include an immunogenic
composition as above disclosed, and/or as disclosed in the

Example section below.

The invention further provides computer programs and/or
algorithms for monitoring clinical trial and activated KK
75 cells levels, determining whether such levels are above or
below a threshold level, and/or recommending modifications to

a treatment regiment to improve a patient's response to an
immunotherapy treatment. The computer programs oI algorithms
may be provided along with necessary hardware, e.g., in the
30 form of a kit or apparatus, which may also accept bioclogical
samples and measure the relative levels of activated NK cells
present therein. The above-described computer programs and/or

apparatus are likely to be provided to physicians or clinical



Exanple 1 : The i mmunogeni ¢ conposition, noted vacci ne TA010,
was used to treat non-small cell lung cancer (NSCLC) patients in
conbi nation with standard chenot herapy. 15TG4010 is a reconbi nant
Modi fied Virus Ankara (MVA) expressinggpoth IL2 and the

t unor - associ ated anti gen MJC . éhe hundred and forty eight

paFients_T@E@réE%%EwgzeWhﬂﬂ’r%ﬁ?&dﬁ%iate instructiocslemahier aR¥gents,
(Csplatin 75ng/n2 on dl and Genti tabi ne 1250ng/ n2 on day 1 and day

8 every 3imedkgingranipihasi®éscycl es) either alone (Study Arm 2) or
chenot her apy together with T&010 (Study Arm . Tunors were
eval uat ed (WHIke i tiewien)iover pas vieeks. dEHCEAREEI nt® vt e illustrative

progressi gn-free gy(]rlv'iyais (EPSe QETQS%%D{SBJ& At QRS ald st bygl %vig"iEH

intent to treat’anal ysrs. anmpl és were taken prior
t r eat merst hand baene wHdpesl inteddatielty the aimehbeahnatmrencifogyotrdh of

wher e peri.pheral bl ood nonuc| ear cel.ls .(.PB were i.sol fro
t he bIoodd§ﬁ8r§P5+%ﬁ fF%€% run%ﬁ?nangfysﬁémlygﬁlgg' bg%é%&?géfe Marf
assessed hoHiFDEaEXPEILSINAN Bdr GHonLDoE atite CPGRskytf | nwenttionet aye

usi ng nonocl onal anti bodj es specific for those antigens (1 M81
'R0 anBOFRBBSS. L edpSEET 08| heaPPor PolPBEERIAR. CORI L8: FIeFRBoFe to

proporti ogeoheeiksc8dPERsEl RA thikhhegR addtd@enst CaRebappypaessedanms o
of total |ynphocytes eval uated or nunbers of CDl6+ CD56+ and _CD69+ in

the PBMO pBpuliavesriper Mgy & WHAEIHeGodin 2 diffexepf sWay shbQB FHaE
patients &ﬁrggéci3¥%%¥%y'Bé%B?EEé@B%%&%Xh.“ﬁth < 3.45% CD16+ CD56+
ocytes at 1

CD69+ | ynp basel i ne survive | onger (nedian survival -

16. 1 months) than dgspatient s.ubtd > 348 % SUSre Lot BP9+ patents,
| ynphocytes (median survival 17.1 nonths) when treated with both the
TG4010 vaptbhécahtoshenoahdr apyatabase entries are specifically

incorporated herein by reference in their entirety to the
15 same extent as if each such individual patent, publication or
entry were specifically and individually indicated to be

incorporated by reference,

EXAMPLES
20 Figures :

Figure 1: Survival curves describing vaccine immunotherapy

in lung cancer: patients with < or >3.45% Activated NK

s G OUD 1 : Vaccine (i.e. immunogenic composition) +
chemotherapy in patients with low levels of activated NK

25 cells. Low levels as defined as < 3.45 % CDlé6+ CD56+ CD69+
lymphocytes in peripheral blood. 48 patients

- - = = = Group 2 : Vaccine + chemotherapy in patients

with high 1levels of activated NK cells. High levels as

defined as > 3.45 % CDlé+ CD56+ CD69+ lymphocytes in
30 peripheral blood. 21 patients

Significant difference, by log rank: p = 0.0018



Simlarly, the data in Figure 2 show that the sanme 15 results are
achieved if patients are selected on the basis of < pr > 35 CD16+
CD56+ CD69+ | ynphocytes per pl of whol e bl ood (based on neasurenent
using PBMC). Patients with < 35 CD16+ @56+ CD69+ | ynphocytes per p
of whol e bl ood (based on neasurenent of PBMC) survive |onger (median
survival 5 A &% myNtds)sddaan patients with > 35 CD16+ CO66+ CD69+
| ynphocytes per pl of whole bl ood (based on neasurenent of PBM)

(medi an S%J;‘é&%%%![z = @ug‘{% hS)rvdd Cadita dih Fivildcasied ighifindtherapy in

denonstra t he of selecting patients based on_the
expr essi olung EDiGer COSEtPSEs WIBDERYR € herr>| FRpheEjvatedsNK per ul
restricted t i ents receiving the vaccine. Figure 3 shows that
i foBiged
patients WY YOS 3. 45% CD16+ CD56+ CD69+ | ynphocytes at baseline

have the syrvi val expect.ancy, Fi t hal+ {8 ith 1
observation SSL N lé%“%%ggi EDE?EMFgﬁ%E§§§?§§ er pl whol e bl 00d
at 30 basgbi8bs o#5aCkAkMBed NK cellsl- Law ebevwsdlso gretdofiitfet aestiAg
whet her a patient 5 W |l _respond therapeuticall d 3
{F eat ment CBob FLPRY HaRPH LYPREPEREST BHC| MuRbqRarePRebRSoPEred: 3
wherein thgrtesting nethod conprises the step of: nmeasuring in a

bl ood sanpl e obtained fromsaid patient |evels of activated NK cells,
wherein | ow levels - Group 2: Vaccine + chemotherapy in patients

10 with high levels of activated NK cells. High levels as
defined as > 35 CDle+ CDS56+ CD69+ lymphocytes per 1l
peripheral blood. 22 patients.

Significant difference, by log rank: p = 0.017
0 Complete + Censored

15 Figure 3: Survival curves describing chemotherapy in lung

cancer: patients with < or >3:45% Activated NK

Group 1 : Chemotherapy alone (without vaccine) in
patients with low levels of activated NK cells. Low levels as
defined as < 3.45 % CDlé+ CD56+ CD69+ lymphocytes in

20 peripheral blood. 53 patients.

- - - - = Group 2 : Chemotherapy alone (without vaccine)
in patients with high levels of activated NK cells .High
levels as defined as > 3.45 % CDle+ CD56+ CD69+ lymphocytes
in peripheral blood. 16 patients.

-

25 Significant difference, by log rank: p = 0.30 (not

statistically significant)
0 Complete + Censored

Figure 4: Survival curves describing chemotherapy in lung

cancer : patients who have < or > 35 Activated NK per pnl

30 whole blood.



10of activated NK cells indicates that the patient will develop a
prophyl actic or therapeutic i nmune response towards the i munogenic
conposi tion. 2 - The ex-vivo of claiml| wherein said patient
is further treated with chenotherapeutq? agent. 153 - Use of levels
of activated NEC cells as a bi omarker or predicting whether a
patient is—er ig b suscept thkRotReHEYE! QRIdHE PrARBNbEET ivactine) in
t herapeutic i mune response by adm nistration of an i nmunogenic
conpositi patients with Yow levebt eheadteimatsast Metqatdted INPClEFELS 38

a 20 bio E%?{nef or, bredig&i ngphethesca Pafeognty g e S d0ber pl  of
suscepti bl"fe"to devel opi ng” prophyl actic or therapeutic I mmune response
by adm ni peraphenadfbhood mihqggdanientsonposi ti on, wherein | ow | evel s
of activated NEC cells indicates that the patient is predicted to
have an i Rcreased -suscepdumi | 2ty Cloerst lnkenegd o lonsr optiyrhastti yagcine) .
therapeuti% i nmune_response. 5 - The use of claim3 or 4,
wher ei n saPdPBALFRAE is further treated with chenot herapeutic agent.
6 - Method,for _inprovi the treatnent of a cancer patient heh i
undergoin&?geﬁgﬁggﬂEra%@&FFEePFgatm%% 53?% a 30 bheﬁntﬁéra@gggic(%Ot
agent, saisdgRethesnepnprising the followng steps : 46 - neasuring
in the patient the |levels of activated NK cells, and - adm nistering

to the pabi eBiplBEei NMALCOESHH & conposition- if said
patient has |low | evel s of 5activated NEC cells.
10

Example 1

The immunogenic composition, noted vaccine TG4010, was
used to treat non-small cell lung cancer (NSCLC) patients in

combination with standard chemotherapy.

15 TG4010 is a recombinant Modified Virus Ankara (MVA)

expressing both ILZ and the tumor-associated antigen MUCI.

One hundred and forty eight patients were randomized to

receive:

- chemotherapy (Cisplatin 75mg/m®* on dl and
20 Gemcitabine 1250mg/m® on day 1 and day 8 every 3 weeks
for up to 6 cycles) either alone (Study Arm 2) or

- chemotherapy together with TG4010 (Study Arm
1.

Tumors were evaluated (WHO criteria) every 6 weeks.
25 Endpoints were progression-free survival (PFS) at 6 months

and overall survival with intent to treat analysis.

Blood samples were taken prior to treatment and were
shipped immediately to a central immunology 1lab where
peripheral blood mononuclear cells (PBMC) were isolated from

30 the blood and stored frozen until analysis.



7 - Method for extending the survival of a patient treated for human
di sease by admi nistering an inmunogeni c conposition, said method
conprising the following steps : 10- neasuring in the patient the
levers of activated NEC cells, and - agipinistering to the patient the
sai d i mrunogeni c conposition if said patient has -1ow | evel s of

activated NEC Cﬁ & wiP8 asdSsd®t oM e &:airBskivhee nptiee £96€ and
patient is further treated w th chenot herapeutic agent. 9 -The method

of any of cpsevbgusfmau optonetrest nushng pappekenss éﬂf—#é@%@%ﬁpacﬁlc
o e | ESF tleaﬁa 83% GeflE! QEQSQMC' %hﬁb?a"“%ﬁﬁe'ﬂz%%d Cx%%%'{:tll%ehl?n

20 Smal | cancer. thod or use
?L cl alb m 4100£f16m BBEKEAM smbtéae)vemmf ractpordtied NEC@élllss expressing
an about 3, 45%
5 these gntlgens can be expressed as % of total lymphocytes
evaluated or numbers of CDl6+ CD5S6+ and CD6%+ in the PBMC

population per ul of whole blood.

Figure 1 shows that patients [Arm 1 (TG4010 +
chemotherapy)] with < 3.45% CD16+ CD56+ CD69+ lymphocytes at
10 baseline survive longer {(median survival = 16.1 months) than
do patients with > 3.45 % CD16+ CD56+ CD69+ lymphocytes
(median survival 17.1 months) when treated with both the

TG4010 vaccine and chemotherapy.

Similarly, the data in Figure 2 show that the same

15 results are achieved if patients are selected on the basis of
< or > 35 CD16+ CD56+ CD69+ lymphocytes per pl of whole blood
(based on measurement using PBMC). Patients with < 35 CDlé+
CD56+ CD69+ lymphocytes per pl of whole blood {(based on
measurement of PBMC) survive longer (median survival = 15.9
20 months) than patients with > 35 CD16+ CD56+ CD63S+ lymphocytes
per pl of whole blood (based on measurement of PBMC) (median

survival = 9.9 months}.

The data in Figures 3 and 4 demonstrate that the effect

of selecting patients based on the expression of CD16, CD56

25 and CD69 on <their lymphocytes 1is restricted to patients
receiving the vaccine. Figure 3 shows that patients with < or

> 3.45% CD16+: CD56+ CD69+ lymphocytes at baseline have the
same survival expectancy. Figure 4 shows that the observation
using 35 CDlé+ CD56+ CD69+ lymphocytes per pl whole blood at

30 baseline.
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CLAIMS

1- 2n ex-vivo method for testing whether a patient

5 will ©respond therapeutically to a method of treatment

10

15

20

25

comprising administration of an immunogenic composition,

wherein the testing method comprises the step of:

- measuring in a blood sample obtained from said patient
levels of activated NK cells, wherein low levels
of activated NK cells indicates that the patient
will develop a prophylactic or therapeutic immune

response towards the immunogenic composition.

2 - The ex-vivo of claim 1 wherein said patient is

further treated with chemotherapeutic agent.

3 - Use of levels of activated NK cells as a biomarker
for predicting whether a patient is or is not susceptible to
developing prophylactic or therapeutic immune response by

administration of an immunogenic composition.

4 - Use of the level of activated NK cells as 3
biomarker for predicting whether a patient is or is not
susceptible to developing prophylactic or therapeutic immune
response by administration of an immunogenic composition,
wherein low levels of activated NK cells indicates that the
patient is predicted to have an increased susceptibility to

develop a prophylactic or therapeutic immune response.
5 — The use of claim 3 or 4, wherein said patient is
further treated with chemotherapeutic agent.

6 - Method for improving the treatment of a cancer
patient which 1s undergoing. chemotherapeutic treatment with a

ethod comprising the following

5

chemotherapeutic agent, said

steps
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- measuring in the patient the levels of activated NK

cells, and

- administering to the patient one immunogenic
composition- if said patient has low levels of

5 activated NK cells.

7 - Method for extending the survival of a patient
treated for human disease by administering an
immunogenic composition, said method comprising the

following steps

10 - measuring in the patient the levels of activated NK
cells, and
- administering to the patient the said immunogenic

composition 1if said patient has -low levels of

activated NK cells.

15 8 - The method of claim 7 wherein the said patient is

further treated with chemotherapeutic agent.

9 - The method of any of previous claims wherein

said patient is suffering of cancer.

10- The method of claim © wherein said cancer is Non

20 small Cell Lung Cancer or kidney cancer.

11- Method or use of claim 1 to 10, wherein said level

of activated NK cells is less than about 3,45%.



