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Corrp05|t|0n for 'use in the treatnent of tunours and the immunization of
of gani Sne "agai Ast—tunnurs.” The ‘present i nvention rel at es to a corrpOSItlon

for use in thed tr eBERBACESf SHERISr s agd t heji nmuni zati on of 5 organi sns

agai nst tunour

Decripaion beeg:dest, ah,llgagapdwe y récently by various

scientific tginClaintat :phed I::ocg,l MJ nfection, into organisns with a

t umour, of Syr@.r&vﬁxg(ﬁpubaééﬁl..l.‘ﬁ..
the rejection |pf Abkirget t U410

...............

an i nterleukin could result in
a e“e""()"r"gani sm This was denonstrated for

I nterl eukin-2 |byp-Bubgnile eippl norogy Letters 19, 279-282, 1988,

| munol ogy
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‘The present invention relates to a composition for use
in the treatment of tumours and the immunization of
organisms against tumours.

It has been established very recently by various
s“cie.ntilf..ic éeaﬁs .that- the localized injection, into

organisms with a tumour, of syngenic tumour cells producing

- an interleukin could result in the rejection of this tumour

by the organism.

This was demonstrated for Interleukin-2 by Bubenik et

al. (Immuriolog'y Letters 19, 279-282, 1988; Immunology

Letters, 23, 287-292, 1989) and confirmed in particular by
Fearon et al. (Cell., 60, 397-403, 1990) and by Ley et al.
(European Journal of Immunology 1991, Ql 851-854; Res.
Immunol., 1990, 141: 855-863).

The- authors of these articles mention that rejection
is accompanied by mefnorization of the respons__e..::" The animal
is therefore vaccinated against subsequent development of
the same type of tumour even if the latter is grafted onto
a different site. R , b |

Syngenic cancer cells:"prodiJ.cEng Interleukin-4 have
also been tested w;l,th s:.m:LJ.ar results, as reported by
Golumbek (Scien&é; '2254 '713-_7-__:!.6,\ '1991) and ‘Tepper et al.
_(Cell, 57, 503-512, 1989) and also cells producing the

tumour necrosis factor (TNF) as described by Blankenstein

et al. (J. Exp. Med., 173, 1047-1052, 1991).
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23, 287-292, 1989) and confirmed in partlcular by Fearon et al.

60, - 397« 403 ~1990) and--by-Ley—et-al-. ( European -Jour nal of
Innunology 1991, 21: 851-854; Res. | mmunol . , 1990, 141: 855-863). The
authors of these articles nmention that rejecti@n is acconpani ed by

menoki zati on of the response. The aninmal is therefore vaccinated against
subsequent devel opnent of 20 the sane type of tunour even if the latter is
grafted onto a different site. Syngenic cancer cells producing
Interleukin-4 have also been tested with simlar results, as reported by
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- The systems described in these publications.contain
disadvantages for their application in man.

In all these publications the cells producing
interleukin ~are cells from the individual or from a
syngenic"-inaiQidﬁéi, .ﬁﬁich”“wefe" modifiea- to .express
interleukin.

For the treatment of humans, one disadvantage of this

method is the risk that the cells expressing interleukin

injected -into the organism might continue to develop even
after rejection of the tumour.

To remedy this. drawback a wmethod of treatment was
tested which consists of injecting into the organisms
allogeneic or xenogeneic cells expressing genes enabling
them to produce in vivo one or more bioclogically active

substances, such as Interleukin-2 (cf. patent application

" FR 91 14 119 dated November 15th, 1991 entitled: « Cell

composition for the treatment of human or animal
organisms »).

This method permits the transient treatment of the
organism with these substances as the cells, on account of
their immunological nature, are rejedted by the organism.

This treatment was tested by injection in the wvicinity
of the tumour cells (LPB tumour) of Interleukin-2 producing
allogeneic cells 9 days after inocuiation with the tumour

—_—
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25 2 o] unbek (Science, 254, 713-716, 1991) and Tepper et al. (Cell, 57,
503-512, 1989) and alsocells producing-the tunmur-necrosis factor (TNF) as
descri bed by Bl ankenstein et al. (J. Exp. Med., 173, 1047-1052, 1991). 5
The possibility has al so been put forward (PaBdoII Current Cpinion in
oncokogy, Vol .4, Nerr]6, 1124-1129, 1992) of co- |ntrodu0|ng i nto tunour
cells derived fronlthe
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“cells.” A beneficial effect was observed in the form of

diminished tumour growth over several days.

This is a transient effect and, under the conditions
used, does not always cause 1nduct10n of 1mmun1ty
memorization specific to the 1noculated tumour- cell. In
animals treated in this Way subsequent inoculation of the
same tumour cell (Lewis tumour) can lead to tumour growth.

Moreover the effect observed, thaﬁ is to say

diminished tumour growth, is not always sufficient to cause

ellmlnatlon in the entlre tumourous mass.

It will be noted that in all the experiments
described in the state of the art the absence of tumourous
growth is generally measured on a healthy animal, and very
rarely on pre-established tumours.

GOLUMBEK et al. (1991) Science, 254, 713-716) and

PORGADOR et al. ((1992) Cancer Res. 52: 3679-3686), for

example, have injected a composition in both these cases
for the purpose of treating a preestablished tumour, but at
the time of treatment the preestablished tumour was neither
visible nor macroscopically detectable.

with a different approach TROJAN et al., (1992) Proc.
Natl. Acad. Sci., USA 89, 4874-4878, (1993) Science, 259,
94-97) have modified the immunogenicity of a tumour in the
rat (glioma) by_transfecting the tumour cells with a wvector

coding for a complementary DNA antisense to IGF 1 (Insulin-
_—
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organismto be treated both cytokine encoding genes and suicide genes such
as the thynldlne ki nase gene of the 10 herpes virus ( HSVFK)- -The -aut hor-————-
mentions that' this strategy is particularly conplicated and requires 100%

cell transducti on.

This strategy was neverthel dss tested in Application

PCT/US 91/06 612 made by THE JOHN HOPKI NS UNI VERSI TY and 15 THE

UNI VERSITY OF TEXAS SYSTEM which rel ated to conpositions
intended to potentialize the i mune response to a tunour, conprising cells
derived fromthis tunour: - which express an inmunopotentializing -

pol ypepti de, and
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like growth Factor 1). The authors mention that the
injection of these modified cells results in the absence of
tumorigenicity and in a remote effect on a preestablished
tumour Nevertheless this approach is extracted to tumour
cells secreting IGF 'as autocrlne growth factor and 1t.
requires the manipulation of each tumour cell to generate a
specific immunity response.

Another propoSal based on the infection of tumour
cells with a retrovirus carrying the gene encoding the
thymidine kinase of herpes was tested on two models. In the

first model Culver et al. ((1992) Science, 256, 1550-1552)

“have developed a therapeutic approach in which a rat glioma

(brain tumour) is injected with xenogeneic cells producing
a retroviral vector into which was inserted the gene coding

for the -herpes thymidine kinase. After local production of

TR" viral particles, which will infect the rapid growth

cells (tumour cells), systemic treatment with Ganciclovir
(Merck Index, reference 4262), induces massive regression
of the pre-established tumours mass. However this type of
treatment is not £fully effective since, in the described
experiment, complete macroscopic and microscopic tumours
regression was observed in only eleven animals out of the
fourteen treated. Also, a small number of tumour cells (4 x
10* cells) are injected and treatment (injection of

fibroblast cells producing TK' viral particles) is carried

This Sheet Has Been Replaced




20 - have a gene liable to destroy these cells, or a suicide gene.
The |nnunopotent|aI|Z|ng pol ypepti de may be a cytoklne such as-interleukin-
1 or 2. The suicide gene may, for exanple, be the thym dine-kinase gene.
The cell conpositions that are the subject of tshis application are derived
from,ithe organismto be treated and are therefore syngenic for this
organi sm They do not conprise a virus.
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out at a very early stage (from Day 5 onwards) after
inoculation of the tumour cells. The major disadvantage
nevertheless remains the non-observance in this model of
immunity memory vis-3-vis secondary inoculation of the same
tumour cells.

The second model develops a relatively similar
approach to that mentioned above. Established macroscopic,-
hepatic tumours are treated by intratumourous injection of
xenogeneic fibroblasts producing viral particles expressing
the TK gene of the herpes virus and selectively infecting
the tumour cells. After a period of transduction of the TK
gene in the tumour cells in vivo, most of the tumours mass
is eliminated by treatment with Ganciclovir (GVC) . However,

the major disadvantages remain the same, namely the absence

of any guarantee regarding the full elimination of tumour

cells and memorisation.

Both these approaches have recourse the xenogeneic
cells capable of expressing viral particles able to
transduce the TK gene in the tumour cells. The second
approach, compared with that developed by Culver et al., is
more effective as it mimics a situation of hepatic
metastases of primary colon cancer and it is applied to a
well developed tumours site that is wmacroscopically

visible.

{T
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S The systens described in these'publications cont ai n di sadvant ages .

- for-their ‘application in man. In all -these publications the cells
produci ng interl eukin are cells fromthe individual or froma syngenic
i ndividual, which were nodified to expresg 10 interleukin. For the

treatment of humans, one di sadvantage of this nmethod is the risk that the
cells expressing interleukin injected into the organi smm ght continue to
devel op even after rejection of "the tumour. 15 _ To remedy this

drawback a nethod of treatnment was tested which consists of injecting into

t he organi sns
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Finally, a technique based on the combined use of
electric impulses  and locél injections of allogeneic or
xenogeneic cells secreting Interleukin-2 has recently been
developed (MIR et al., (1992) Compte-Rendu de 1l'Académie
deé Sciences de Paris, série III, 314, 539-544).

According to MIR et al. (eur. J. Cancer 1991, 27, 68-
72), electrochimiotherapy consists of locally injecting
blebmycine and applying electric impulses in the vicinity
of the tumour. |

The combined use of these two methods potentialises
the anti-tumours effect observed in each of the two methods
used singly.

However, electrochimiotherapy has the major

disadvantage, even in combined use with cells secreting

interleukin-2, of being easily applied only in tumours with

at least one accessible site.
It therefore arises clearly from the state of the art

analysed above that the methods described are not always

~effective, particularly against established tumours, and

that they do no systematically provide immunity wmemory
specific to that tumour or only permit the local treatment
of tumours.

The applicants therefore have sought to £find a
composition to obtain firstly the fast disappearance of the

tumour wherever it may be localised, and secondly the long-
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al | ogenei c, or xenogenei c cells expressing genes enabling themto produce in
“yvo-—-one- or -ror e—-bi-ot ogi cal | y-active substances, such as Interleukin-2 (cf.
patent application 20 FR 91 . 14 119 dated Novenber 15th, 1991 entitled: "
Cell conposition for the treatnment of human or aninmal organi sns
[err].). This nethod permts the transient treatnent of the organismwth
‘these substances as the cells, on account of 25 their imunol ogi cal nature,
are rejected by the organism

ﬁerm, specific immunisation of the organism against the
treated tumour.
They subsequently found, in surprising manner, that
with the combination of immunomodulator secretion means and
5 wvectors 1ead1ng .specifically to the su1c1de of tumour
cells, it is most often possible to obtain the rapid,
definitive disappearance of the tumour and specific long-
term immunization of the organism against this tumour.
The object of the present invention therefore is a
10 cdmposition for use in the treatment of tumours in human or
animal organisms and to immunise them against this tumour,
said composition comprising a synergistic associatibn'of:
- cells, viruses or bacteria transiently expressing in
the organism at least one gene enabling them to produce in
15 wvivo one- or more immunomodulators, and
| - viruses, or cells producing viruses, said viruses if
possible preferably infecting dividing cells of the treated
organism and carrying within their genome at least one gene
whose expression in the dividing cells will cause their
20 destruction. |
Advantageously, the composition such as described
above cbmpfises cells producing in ino one or more
immunomodulators and in addition producing viruses carrying
within ﬁheir genome at least one gene whose expression in
25 the dividing cells will cause their deSthEEEEE;__a——~——*~‘f
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‘Thié treatnment was tested by injection in the vicinity of the tunour cells

(LPB tunmpury)--of-

-t-nterteukin=-2- produci ng-al logeneic cells 9 days after

i nocul ation with the tunour cells. A beneficial effect” was observed in the

formof 5 dininished tunour growth over severag days. 'mihlsaedmasaeerr Beednt
effect and, under the conditions used, does not alma
of immunity menorization specific to the inoculated tu
animals treated in this way subsequent inoculation of th

tIOI’l

[N

sane

cell (Lewis tunour) can lead to tunour growh. Moreover the effect

observed, t hat
sufficient to cause
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is to say dimnished tunour growth, is not always

- The cells used in these compositions shall preferably
be allogeneic - or =xenogeneic cells so that they may be

eliminated from the treated organisms. They may themselves

-be infected by or be producers of viruses carrying within

their genome at least one gene whose expression in the
dividing cells will cause their destruction such as defined
above.

Said composition may thus comprise cells in which the
virus used to infect the dividing cells of the organism is

respon51ble for the production of the immunomodulator.

The immunomodulators are advantageously Interleukin-2,
Interleukin-4, Interleukin-7, the Tumour Necrosis Factor
(TNF), Interferon-gamma, GM-(Granulocyte-Macrophage Colony-
Stimulating Factor), alone or in combination.

These immunomodulators may, in addition to the cells

and bacteria wmentioned above, be expressed £from genes

carried on the virus genome, such as retroviruses, Pox
viruses (vaccine. virus, Canary Pox), Adenoviruses and
defective virus associated with Adenoviruses (AAV).

The bacteria may be intracellular bacteria producing
an immunomodulator.

It _will be noted that the immunomodulators may be
brought by any means, in addition to cells, bacteria or
viruses, enabling the release of immunomodulators in the
organism; one such means for example is a grafted micropump

releasing immunomodulators in the organisms.



eI|n1nat|on in the entire tunourous mass. It will be noted that, in all the
experlnents 15--descri-bed in-the state-of-the-art--the -absence of tunmourous
growth is gerierally neasured on a healthy animal, and very rarely on
pre-established tunours. GOLUMBEK et al. ((199%) Scien 713-716) and

PORGADOR et ai .

I njected a 20 conposition in both these cases for the
a preestablished tunour, but at the tine of treatnent

t unour was
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((1992) Cancer Res. 52: 3679-3686), w] exanp ave
I

nei t her vi si bl e nor nacroscoplca
a different approach TRQJAN et al., ((1992) Proc.

vaa&RL eatlng
TRl

The viruses preferably infecting the dividing cells of
the treated organism and carrying within their genome at
least one gene whose expression in the dividing cells will
cause their destruction, or lysis agents, are preferably
retroviruses, Pox ?Qiruség. o#'.Adenoviguses...These vifusés
will be all the more advantageous if they have the property
of infecting or destroylng preferably and for the most part
the dividing cells of the organism.

They may be brought by selected cells so that they may
be eliminated rapidly in the organism, particularly allo-
or xenogeneic Cells;

The gene whose expreséion in the dividing cells will
cause their destruction is preferably the gene of a

thymidine kinase or a cytosine deaminase. The destruction

of the -cells carrying these genes shall be induced by

supplying them respectively with Ganciclovir and 5-fluoro-
cytidine.

The present invention also relates to the use of the

~above described composition for the wmanufacture of a

medicinal product for the treatment of tumours and cancers
and for the immunization of the organism against these
illnesses.

Advantageously all the elementé of the composition are
administered simultaneously. They may be given

simuitaneously or independently.



25 Natl. Acad. Sci., USA 89, 4874- 4878 (1993) Sci ence, 259, 94-97) have
nodi fi ed the i mmunogeni city of ‘a tunour in-the rat(ghi-oma)y-by—transfecting
the fumour cells with a vector coding for a conplenentary DNA antisense to
IGF 1 (Insulin- like growh Factor 1). The auttoors nentien—that—the 5

injection of these nodified cells results in the absenqﬁ unDrl en|C|ty
and- in a renote effect on a preestablished tunour. Hﬂ' ﬁ ed

approach is restricted to tunmour cells secreting IGF
growh factor and it
It is also possible to administer the two main
components with a time delay. Advantageously, therefore,
the viruses or the cells.producing viruses are administered
firstly, preferably infecting the d1v1d1ng cells of the

5 organism and carrying within their genome at least one gene
whose expression in the dividing cells will cause their
destruction, followed by the substrates : whose
metabolization by the dividing cells will cause their
destruction.

10 This elimination phase of the tumours mass is followed
by an immunisation phase of the organism against this
tumour by administration of 'cells, viruses or bacteria
expressing the immunomodulators.

The composition according to the invention may be

15 introduced by any means available to the man skilled in the'

-'art, particularly by syringe injection under medical
imaging.
Advantageously this treatment is local but it may
equally well be systemic.

éo R The present invention is illustrated by the example
below with reference to the appended single figure which
represents the retroviral pMTK vector map.

EXAMPLE :

Treatment of mice with tumours using cells secreting

25 Interleukin-2 and producing the PMTK retrovirus.



reqU|res t he mani pul ation of each t umour ceII to generate a 10 speC|f|c | }
| muni ty response. Another proposal based on theinfection of -tunmour --celtsg——

with'a retrovirus carrying the gene encoding the thynrd%neLkLna§§_91~ﬁnges
was tested on two nodels. In the first nodel Cyj ver (1992) Sci ence
256, _1550-1552) 15 have devel oped a therapeutic approg Bﬁhkamkéﬁ
gliona (brain tunmour) is injected with xenogeneic cells E

retroviral vector into which was inserted the gene codi w es

t hym di ne- ki nase. After |local production of [err] viral partlc es,

will infect the rapid growmh 20 cells (tumour cells), systemc treatnent
with Ganciclovir =

C56° BL/6 mice with tumours were treated with a
composition- containing allogeneic cells producing
Interleukin-2 and the PMTK retrovirus which carries the
thymidine kinase gene of the HSV1 virus.

5 Injections were made in the vicinity of the tumours.

The PpMTK vector (see figure) has the £following
characteristics:

LTR-5"

Mov3 as far as the BamH1l site (-350 from the start
of transcription),

10

Movl3 of the BamH1l site (-350) as far as the Xpnl

site (+ 30)

Mov9 of the Kpnl site (+ 30) as far as the Pstl
site ( + 560) (contains the packaging sequence
¥)

15

- The non-coding sequence at 3' of the Clal site (+
7674) as far as U3 (+ 7817) is derived from Mov3.
LTR-3' - Mov3 as far as the BamHl site positioned at 7910
(or-350),
- Movl3 as far as the end of US.

20 A ¥ CRIP packaging cell line is co-transfected with
the pMTK plasmid (20ug) and the pWLNeO plasmid (lug).
Several clones were isolated at. G418 selection.

The strength of the selected clone was 5.15°

infections particles/ml as measured by the ability to

25 confer HAT resistance ° (Hypoxanthine, Aminopterine),



(Merck I ndex, reference 4262), induces massive regression of the
pre-established tunpburous nmass. However this type of treatnent is not fully-- .-
ef fective since, in the described experinent, conplete macroscopic amd

m croscopi ¢ tunourous 25 regression was observegy in only gfe46 Hggggpks out
of the fourteen treated. Also, a small nunber of tunour

cells) are injected and treatnent (injection of fibroblast LEH Bmﬂﬁl[ﬁﬁg
[err] wviral particles) is carried out at a very early sta

onwards) after :

Thymidine) for L TK cells . The infection of L TK cells
is performed with successive dilutions of the supernatant

containing viral particles.



5 inocul ation of the tunour cells. The major disadvantage neverthel ess
-Fefai-ns -the non- observance in this nodel of imunity menmory vis-a-vis
secondary ino¢ tumour cells. The second nodel devel ops a
relatively simlar 10 approach to that nentiondd above. Established

macr oscopi ¢, hepdhip ed r eat ed by i ntrat urrewr-eus—inj ection of
xenogenei ¢ fi brobl [E E?“I viral particles ex |n t he TK gene of
t he herpes virus i nfecting the tum)F{!ﬂi& "mﬂﬂ "ﬂ peri od
of transduction of the TK 15 gene in the tunour cel of the
tumourous mass is elimnated by treatnent with Ganci cl ovir

CLAIMS:

1. Composition fér use in the treatment of tumours in

human or animal organisms and to immunise these organisms
agalnst tumours, said composition comprising a synergistic

:5. assoc1at10n of: |
- cells, viruses or bacteria transiently expressing in

the organism at 1¢aét one gene enabling them to produce in
vivo one or more immunomodulators, and

- viruses, or cells producing viruses, said viruses

10 preferably infecting dividing cells of the treated organism
and carrying within their genome at least one gene whose
expression in the dividing cells will cause their
_destruction.

2. Composition according to claim 1, characterized in

15 that the- cells produce in vivo one or more immunomodulators
and moreover produce viruses carrying within their genome

at least one gene whose expression in the dividing cells
will cause their destruction.

| 3. Composition according to one of the claims 1 and 2,

20 characterized in that the immunomodulators are Interleukin-
2, Interleukin-4, Interleukin-7, TNF, Interferon-gamma, GM-
CSF, alone or in combination. '

4. Composition according to one of the claims 1 and 2,
characterized in that the wviruses carry a gene expressing

25 thymidine kinase or cytosine deaminase.



However, the mmjor disadvantages remain the same, nanely the absence of any
guarantee-regardi ng-the full elimnation-of ‘tunmour cells and nenori sation.
20 - ° Bot h these~appL0ache§m have recourse the xenogeneic cells
capabl e of expressi.n V|ral partlcles able to tﬂanSdUC€~Pheéﬂ£4ﬁﬂﬁLiijhe
tumour. cells. The d conpared w th that Cul ver
et al., is nore ef mcs a situation of” ﬁiﬁ"’ﬁ"ﬁe’ mtases

of primary colon c applled to a

""" o - 5. Composition according to one of the claims 1 to 4,

characterized in that the +viruses are retroviruses,

Adenoviruses, viruses associated with Adenovirus or Pox

viruses.

5 6. Use of the composition according to one of the

claims 1 to 5 for the manufacture of a medicinal product

for the treatment of tumours and cancers and/or the

immunization of the organism against these illnesses.

7. Use according to claim 6, characterized in that the

10 different components of the composition are present

simultaneously or independently.

8. Use according to claim 6, characterized in that the

viruses, or cells producing viruses, preferably infecting

the dividing cells of the organisms and carrying within

15 their genome at least one gene whose expression in the

dividing cells will cause their destruction, are

administered prior to or simultaneously with the

administration of cells, viruses or bacteria producing the

immunomodulators.
20 9. Use according to one of the claims 5 to

characterized in that the cells, viruses or bacteria

producing the immunomodulators are replaced by any other

means permitting the release of immunomodulators in the

organism, such as a micropump.

25



wel | devel oped tunourous site that is macr oscopi cal I'y visible. Under

-anot her -t'echni que -descri bed i-n--applieat+on- PET/ US-92/ 06 188 (UNI VERSI TY OF
ROCHESTER) cancer patients 5 are reinject ed With their own cancer cells
into which a suicide gene was introduced. The tests described in this

| atter application showthat treatnent wth this  type of transgenic
cell -conposition then with the substance relative to the suicide 10 gene,
can bring about the destru nin the organismnot. only of the cells that

are the subject of the app St i on. but also of other cancer cells. The
destruction of ™ o
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qo7ird IfRS
transgeni G.cells in the organlsn1also bri ngs about the destruction of other
"non-transgeni c cancer cells. The 15 conpositions described in this
application do not conprise any virus. Finally, a technique based on the
combi nPd use of electric.i I’thl| ses aﬁd | ocal i U ectEﬁn@m Rtlw c 86
xenogehei ¢ REFLACERSREERY | nt¥F| euki n-2 has - egand:l ¥obaen 204 ..lay glogped®.
(MR etrpbescriplidi® 9gggeConpite pReddu.-dd | ' Academ e:sr%j enc&,s, <8lax Rargaged . 4.
serie Mc,a,ﬂf) 53Pebd 4. thpegrdditng. it o, M R et | ag BL Gilats): ¢ CANCRI1o 1834 —27
68- 72 Qﬁhbﬂk@thEHQQYgﬂonSLsts of Iocél9.A$ﬂh§gt|p&fggg@ﬁgc@@§d ,,,,,
appl yi r@ gpatc{l C. higeul eSwoipagddenvijci ni ty

DATE OF RECEIPT ..oisiommsisrsenssissccsicans DATE OF RECEIPT...4R/ %

Composition for use in the treatment of tumours an the

immunization of organisms against tumours.

The present invention relates to a composition for use

in the treatment of tumours and the immunization of
5 organisms against tumours.

It has been established very recently by various
scientific teams that the localized injection, into
organismé with a tumour, of syﬁgenic tumour cells producing
an interleukin could result in the rejection of this tumour

10 by the organism.

This was demonstrated for Interleukin-2 by Bubenik et
al. (Immunology Letters 19, 279-282, 1988; Immunology
Letters, 23, 287-292, 1989) and confirmed in particular by
Fearon et al. (Celi., 60, 397-403, 1990) and by Ley et al.,

15 (European Journal of Immunology 1991, 21: B851-854; Res.
Inimunol., 1990% 141: 855-863).

" "The authors of EMese articles mention that rejection
is accompanied by memorization of the response. The animal
is therefore vaccinated against subsequent development of

20 the Same type of tumour even if the latter is grafted onto
a different site.

Syngenic cancer cells producing Interleukin-4 have
alsoigéen tgsted with similar results, as reported by
DA.
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25 of the tunour. 8 The conbi ned use of these two nmethods potentialises
‘the anti-tunourous effect observed in each of the two nethods used singly.
However , el ectrochi m ot her apy has t he maj or 5 di sadvant age,
even in conbined use with cells secreting Interleukin-2, of being easily
applied only in tumours with at | east one accessible site.

2

Golumbek (Science, 254, 713-716, 1991) and Tepper et al.
(Cell, 57, 503-512, 1989) and also cells producing the
tumour necrosis factor (TNF) as described by Blankenstein
et al. (J. Exp. Med., 173, 1047-1052, 1991).

5 The possi,bilitf( has also been put forward (Pardoll,
Current Opinion in oncology, Vol.4, N°6, 1124-1129, 1992)
of co-introducing into  tumour cells derived from the
organism to be treated both cytokine encoding genes and
suicide genes such as the thymidine-kinase gene of the

10 herpes virus (HSVTK).

The author mentions that this strategy is particularly
complicated and requires 100% c;ell transduction.
This strategy was nevertheless tested in Application
"PCT/US 91/06 612 made by THE JOHN HOPKINS UNIVERSITY and
1S THE UNIVERSITY OF TEXAS SYSTEM which related to
compositions intended to potentialize the immune response
to a tumour, comprising cells derived from this tumour:
- which express an immunopotentializing polypeptide,

and

20 -~ have a gene liable to destroy these cells, or a
suicide gene.
The immunopotentializing polypeptide may be a cytokine

such as interleukin 1 or 2. The suicide gene may, for

example, be the thymidine-kinase gene.
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It therefore arises clearly fromthe state of the art anal ysed above that
't he nmethods described are not always 10 effective, particularly against
est abli shed tumours, and that they do no systematically provide

i mmunity nmenory specific to that tunour or only permt the |ocal treatnent
of tunmours. The applicants therefore have sought to fifn Mﬁﬁf%ﬁﬁ§t% n
to obtain firstly the fast di sappearance of the tunou 't y De
| ocal i zed, and secondly the | ong- tergl specific inm
organi sm agai nst the treated tunmour. They subsequentl
surprising, manner, that

ni satTonof—the-
OG0T lo%s

y
4

§

The cell compositions that are the .subject of this
application are derived from the organism to be treated and
are therefore syngenic for this 6rganism. They do not
comprise a virus.

5 The systems described in these publications contain
disadvantages for their application in man.

. In all these publications the cells producing
interleukin are cells from the individual or from a
syngenic individual, which were modified to express

10 interleukin.

For the treatment of humans, one disadvantage of this

- method is the risk that the cells expressing interleukin
injected into the organism might.continue to develop even
after rejection of the tumour. .

15 To remedy this drawback a method of treatment was
tested which consists of injecting- into the organisms
allogeneic or xenogeneic cells expressing genes enabling
them to produce in vivo one or more biologically active
substances, such as Interleukin-2 (cf. patent application

20 FR 91 14 119 dated November 15th, 1991 entitled: « Cell
composition for the treatment of humah or animal
organisms »).

This method permits the transient treatment of the
organism Qith these substances as the cells, on account of

25 their 1mmunplbgica1 nature, are rejected by the organism.



20 with the conbination of immnonodul ator secretion nmeans and vectors
| eadi ng specifically to the suicide of tunmour cells, it is nost often

possible to obtain the rapid, definitive disappearance of the tunmour and

specific long- termimruni zati on of the organi sm agai Nnst t BisGuaudt O ——

The object of the present invention therefore is a conposi} iREPLACEMENTe SHi

the treatnment of tunmours in human or ani mal organisns and T ' :

agai nst this tunour, 4 . 1.6.0CT 1996
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This treatment was tested by injection in the vicinity |

of the tumour cells (LPB tumour) of Interleukin-2 producing
allogeneic cells 9 days after inoculation Qith the tumour
cells. A beneficial effect was observed in the form of
diminished tumour growth over several days. |

This is a ﬁransient effect and, under the conditions
used, does not always cause induction of immunity
memorization specific to the inoculated tﬁmour cell. 1In
animals tréated in this way subsequent inoculation of the
same tumour cell (Lewis tumour) can lead to tumour growth.

Moreover the effect observed, that 1is to say
diminished tumour growth, is not always sufficient to cause
elimination in the entire tumourous mass.

It will be noEed that, in all the experiments
described in the state of the art the absence of tumourous
growth is genéraliy measured on a heaithy animal, and very
rarely on pre-established tumours. GOLUMBEK et al. ((1991)
Science, 254, 713-716) and PORGADOR et al. ((1992) Cancer

"Res. 52: 3679-3686), for example, have injected a

‘composition in both these cases for the purpose of treating

a preestablished tumour, but at the time of treatment the
preestablished tumour - Qas neither visible nor
macroscopically detectable.

With a different approach TROJAN ef al., ((1992) Proc.

Natl. Acad. Sci., USA 89, 4874-4878, (1993) Science, 259,



sai d conposition conprising a synergistic association of: 5 - cells
viruses or bacteria transiently expressing in the organismat |east one
gene enabling themto produce in vivo one or nore inmunonadyl '
viruses, or cells producing viruses, said viruses i~-u¥ngn?f5”
infecting dividing cells of the treated 10 organi §nVenevES _

their genone at | east one gene whose expression ik {he dividing cells wll
cause their destruction. Advantageously,” the conpgsi|ti oﬂ 6 0Ed descri bed
above conprises cells producing in vivo one or nofe |15 innunonnduLf]ors and

V

I n addition producing viruses carrying

94-97) have modified the immunogenicity of a tumour in the
rat (gliomA) by transfecting the tumour cells with a vector
coding for a complementéry DNA antisense to IGF 1 (Insulin-
like growth Factor 1). The authors mention that ﬁhe
5 injection of these modified cells xesults in the absence of
tumorigenicity and- in a remote effect on a preestablished
tumour. Nevertheless tﬁis approach 1§ restricted toltumour
cells secreting IGF as autocrine growth factor and it
requires the manipulation of each tumour cell to generate a
10 specific immunity response. _

Another proposal. based on the infection of tumour
cells with a retrovirus carrying the gene encoding the
thymidine-kinase of herpes was tested on two models. In the
first model Culver et al. ((1992) Science, 256, 1550-1552)

15 have developed a therapeutic approach in which a rat glioma
- (brain tumour) is injected with xenogeneic cells producing
a retroviral vector into which was inserted the gene coding
for the herpes thymidine-kinase. After local production of
TK+ viral particles, which wili iﬁfect the rapid growth
20 cells (tumour cells), systemic treatment with Ganciclovir
(Merck Index, reference 4262), induces massive regression
of the pre-established tumourous mass. However this type of
treatment is not fully effective since, in the described
experiment, compiete macroscopic and microscopic tumourous

25 regression was observed in only eleven animals out of the



within their genone at |east one'gene whose expression in the dividing
cells will cause their destruction. The cells used in these conposi tions

shal.l preferably be all ogeneic or xenogeneic cells ,“g&y be 20
elimnated fromthe treated organisnms. They may th naﬁﬂwﬂﬁﬂﬁﬁ‘ d by
or be producers of viruses carrying within their g | east one gene

whose expression in the dividing cells &A|| cause thelr‘qﬁiﬁﬁuEhson such as

defi ned above.

fourteen treated. Also, a small number of tumour cells (4 x
104 cells) are injected and treatment (injection of
fibroblast cells producing TK+ viial-particles) is carried
out at a very early stage (from Day 5 onwards) after.

5 inoculation of the tumour cells. The major disadvantage
nevertheless remains the non-observance in this model of
immunity memory vis-&-vis secondary inoculation of the same
tumour cells.

The second model develops a relatively similar

10 approach to that mentioned above. Established macroscopic,
hepatic tumours are treated by intratumourous injection of
xenogeneié fibroblasts producing viral particles expressing
the TK gene of the herpes virus and selectively infecting
the tumour cells. After a period of transduction of the TK

15 gene in the tumour cells in vivo, most of the tumourous
mass is eliminated bf” treatment with Ganciclovir (GvC).
However, the major disadvantages remain the same, namely
the absence of any guarantee regarding the full elimination
of tumour cells and memorisation. '

20 "Both these approaches have recourse the xenogeneic
cells capable of expressing viral particles able to
transduce the TK gene in the tumour cells. The second
approach, compared with that developed by Culver et al., is
more effective as it mimics a situation of hepatic

25 metastases of primary colon cancer and it is applied to a
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10 Said conposition nmay thus conprise cells in which the virus used to
infect the dividing cells of the organismis responsible for the production
of the i mmunonodul ator. The i munonodul at ors are advant ageously
Interleukin-2, 5 Interleukin-4, Interleukin-7, the Tyt 05 e dt or
(TNF), I nt erf er on- ganmm, GW CSF (G anul ocyt e- Jivb_.o, StV
Stinulating Factor), alone or in conbination. These Fmunonodul ators. may,
in addition to the cells and bacteria 7entioned abgve, § gcqmﬂﬂﬁssed
from genes 10 carried on the virus genone,- such as retroviruses, Pox
viruses (vaccine virus, Canary Pox), Adenoviruses andg - o _j-

well developed tumourous site that is macroscopically
visible. |

Under another technique described in application
PCT/US 92/06 188 (UNIVERSITY OF ROCHESTER) cancer patients

5 are reinjected with their own cancer cells into which a
suicide gene was introduced. _

The tests described in this latter application show
that treatment with. this tyée of transgenic cell
composition then with the substanqe relative to the suicide

10 gene, can bring about the destruction in the organism not

| only of the cells that are the subject of the application
but also of other cancer cells. The destruction of
transgenic cells in the organism also brings about the
destruction of other non-transgenic cancer cells. The

15 compositions described in this application do not comprise
any virus.

‘Finally, a technique based on the combined use of
electric impulses and 1local injections of allogeneic or
xenogeneic cells seéreting Interleukin-2 has fecentlf been

20 developed (MIR et al., (1992) Compte-Rendu de 1'Académie
des Sciences de Paris, série IIXI, 314, 539-544).

Accogding to MIR et al. (Eur. J. Cancer 1991, 27, 68-

72), electrochimiotherapy consists of locally injecting

bleomycine and applying electric impulses in the vicinity

25 of the tumour.



defective vir
i ntracel | ul ar

noted that the i nmunonodul ators

i rmunonodul at
t he dividing
at | east one

us associated with Adenoviruses (AAV). The bacteria may be
bacteria produci ng an i mmunonodul ator. 15 It will be

to cells, bacteria or viruses, enabling the rel ease of At ors in
one such nmeans for exanple is a graf _ ;qm‘qyﬁffe easi ng
ors in the organisns. 20 The V[T gemPpopirel I 'nfecting
cells of the treated orga8i smand ca3ryi genone
gene whose expression in the dividi s &y ¥ause their

destructi on,
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or lysis agents, are preferably

The combined use of these two methods potentialises
the anti-tumoqrous effect observed in each of the two

methods used singly.

However, electrochimiotherapy has the major

disadvantage, even  in combined use with cells secreting

Interleukin-2, of being easily applied only in tumours with
at least one accessible site. .

It therefore arises clearly from the sfate of the art
analysed above that the methods described are not always
effective, particularly against established tumours, and
that they do no systematically provide immunity memory
specific to that tumour or only permit the local treatment
of tumours.

The applicants therefore have sought to find a
composition to obtain firstly the fast disappearénce of the
tﬁmour wherever it may be localized, and secondly the long-
téfm; specific immunisation of the organism against the
treated tumour. |

They subsequentiy found, in surprising manner, that
with' the coﬁbination of immunomodulator secretion means and
vectors leading specifically to the sulicide of tumour
cells, it is most often possible to obtain the rapid,
definitive disappearance of the tumour and specific long-

term immunization of the organism against this tumour.



retroviruses, Pox viruses or Adenoviruses. These viruses 25 will __be al

"nore advantageous if they have the property of infecting
preferably and for the nost part the dividing cells of
may be brought by selected cells so that they nmay-BtaG
the organism particularly allo- 5 or xenogeneic \c#
expression in the dividing cells wll cause their
t he gene of a _ 9
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The object of the present invention therefore is a
composition for use in the treatment of tumours in human or
animal organisms and to immunise them against this tumour,
said composition comprising a synergistic association of:

- cells, viruses or bacteria transiently expressing in

the organism at least one gene enabling them to produce in

vivo one or more immunomodulatoxrs, and

- viruses, or cells producing viruses, said viruses if
possible preferably infecting dividing dells of the treated
organism and carrying within their genome at least one gene
whose expression in the dividing cells will cause their
destruction.

Advantageously, the composition such as' described
above comprises cells producing in vivo one or more
immunomodulators and in addition'pfoducing viruses carrying
within their genome at least one gene whose expression in
the dividing cells will cause their destruction.

The cells used in these compositions shall preferably
be allogeneic or xenogeneic cells so that they may be
eliminated from the treated organisms. They may themselves
be infected by or be producers of viruses carrying within
their genome at least 6ne gene whose expression in the

dividing cells will cause their destruction such as defined

above.

t he

et~ destroying
of¥ani sm They

In

£rOet i on i.s preferably
\'gyﬂﬁl ***f_ ' 'a'



t hym di ne- ki nase or a cytosine deam nase. The destruction of the cells

-carrying these genes shall be induced by 10 supplying themrespectively
with Ganciclovir and 5-fluoro- cytidine. The present invention also rel ates
to the use of the above described conmposition for the nanuf.. yre of a
medi ci nal product for the treatnent of tumours and cange

I mmuni zation of the organi sm agai nst these ill nesse :

the el ements of the conposition are ath ni st erCigits

my  be gi ven sinul taneously or independenyly~

Said composition may thus comprise cells in which the
virus used to infect the dividing cells of the organism is
responsible for the production of the immunomodulator.

The immunomodulators are advant&geously Interleukin-2,

5 Interleukin-4, Interleukin-7, the Tumour Necrosis Factor
(TNF), Interferon-gamma, GM-CSF (Granhlocyte-Macrophage
Colony Stimulating Factor), alone or in combination.

These immunomodulators may, in addition to the cells

and bacteria mentioned above, be expressed from genes
10 carried on the virus genome, such as retroviruses, Pox

viruses (vaccine virus, Canary Pox), Adenoviruses and

defective virus associated with Adenoviruses (AAV).

The bacteria may be intracellular bacteria producing
an immunomodulator. |

15 It will be noted that the immunomo&ulators may be
b:_cjpught by any means, in addition to cells, bacteria or
viruses, enabiing the release of immunomodulators in the
organism; one such means for example is a grafted micropump
releasing immunomodulators in the organisms. _

20 "The viruses preferably infecting the dividing cells of
the treated organism and carrying within their genome at
least one gene whose expression in the dividing cells will
cause their destruction, or lysis agents, are preferably
retroviruses, Pox viruses or Adenoviruses. These viruses

25 will be all the more advantageous if they have the property



20 It is also possible to admnister the two main conponents
‘'with a tinme delay. Advantageously, therefore, the viruses or the cells
produci ng viruses are admnistered firstly, preferably infecting the
dividing cells of the organismand carrying within their genone at | east
one gene 25 whose expression in the dividing cells wll Thei r
destruction, f ol | owed by t he substr - Eﬁ@qaﬁfﬁe abol i zation
by the dividing cells will cause thei dldestr ufT] QQLAGEM o
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of infecting or destroying preferably and for the most part
the dividihg cells of the organism. .

They may be brought by selected cellg so that they may
be eliminated rapidly in the organism, particularly allo-

5 or xenogeneic cells.

The gene whose expression in the dividing cells will
cause their destruction is preferably the gene of a
thymidine-kinase or a cytosine deaminase. The destruction
of ‘the cells carrying these genes shall be induced by

10 supplying them respectively with Ganciclovir and 5-fluoro-
cytidine. _

The present invention also relates to the use of the
above described composition _for the manufacture of a
medicinal product for the treatment of tumours and cancers

15 and for the immunization of the organism against these
illnesses. |

"Advantageously all the elements of the composition are
administered simultaneously. They may be given
simultaneously or independently.

20 ‘It is also possible to administer the two main
components with a time delay. Advantageously, therefore,
the viruses or the cells ﬁroducing viruses are administered
firstly, preferably infecting the dividing cells of the
organism and carrying within their genome at least one gene

25 whose expression in the dividing cells will cause their



This elim nation phase of the tunourous mass is 5 followed by an

i muni sation phase of the organi smagainst this tumur by adm nistration of
cells, viruses or bactéria expressing the i munonodul ators. The conposition
according to the invention nmay be introduced by any neans available to the
man skilled in the 10 art, particularly by syringe injection under nedical

I mgi ng. Advantageously this treatnent is |ocal but i '
systenmic. The present invention is ill&strated by SHEEL bw wi th
reference to the appended single figure which

deétruction, followed by the substrates whose
metabolization by the dividing cells will cause their
destruction. |
This elimination phase of the tumourous mass |is
5 followed by an immunisation phase of the organism against
this tumour by administration of cells, viruses or bacteria
expressing the immunomodulators.
The composition according to the invention may be
introduced by any means available to the man skilled in the
10 art, particularly by syringe injection under medical
imaging. ' .
Advantageously this treatment is local but it may
equally well be systemic. o
The -present invention is illustrated by the example
15 below with reference to the appended single figﬁre which

represents the retroviral pMTK vector map.

EXAMPLE :
Treatment of mice with tumours using cells secreting

Interleukin-2 and producing the PMTK retrovirus.

20 "C56 BL/6 mice with tumours were treated with a
éomposition containing . allogeneic cells producing
Interleukin-2 and the PpMTK retrovirus which carries the
thymidine-kinase gene of the HSV1 virus.

Injections were made in the vicinity of the tumours.



represents the retroviral pMIK vector map. EXAMPLE: Treatnent of mce with

‘tumours using cells secreting Interleukin-2 and produci ng the PMIK

retrovirus.
conposition

20 C56 BL/6 mice with tunours were treated wth
contai ning allogeneic cells produci ng I nterleukin-2 and

the pMIK retrovirus which carries the thyn dine-ki nase gene of the HSV
virus. Injections were nade in the vifinity of the tunours.
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The pMTK vector (see figure) following
characteristics:
LTR-5' - Mov3 as far as the BamHl.site (=350 from the start
of transcription),
- Movl3 of the BamHl site (-350) as far as the Kpnl
site (+ 30) |
- Mov9 of the Kpnl site (+ 30) as far as the Pstl
site ( + 560) (contains the éackaging sequence)
~ The non-coding sequence at 3' of the Clal site
(+7674) as far as U3 (+ 7817) is derived from Mov3.
LTR-3' - Mov3 as far as the BamHl site positioned at 7910
(or-350),
- Movl3 as far as the end of US5.

A CRIP packaging cell line is co-transfected with the
PMTK plasmid (20ug) and the pWLNeO plasmid (lug). Several
clones were isolated at G418 selection.

"The strength of the selected clone was 5.155
infections particles/ml as measured by the ability to
confer HAT resistance (Hypoxanthine, Aminopterine,
Thymidine) for L TK cells . The infection of L TK cells
is performed with successive dilutions of the supernatant

containing viral particles.

a



13 The pMIK vector (see figure) has the follow ng characteristics:
"LTR-5' - M3 as far as the BandHl site (-350 fromthe start of

transcription), 5 t.he BanH site (-350) as far as the
Kpnl site (+ 30) - Myv nl S|te (+ 30) as far as the Pstl site ( +
560) (contains th The non-ceding—sequence at .3' of
the Clal site 10 (+ 7817) |s deglu stfeérpﬁ@ Wbad3.

LTR-3' - Mwv3 as d4 posi ti oned ““l ‘\l “

CLAIMS:

1. Composition for use in the treatment of tumours in
human or animal organisms and to immunise these organisms
against tumours, said composition comprising a synergistic

5 association of:

- célls, viruses or bacteria transiently expressing in
"the oréanism at least one gene.enabling them to produce in
vivo one or more immunomodulators, and

- viruses, or cells producing viruses, said viruses

10 preferably infecting dividing cells of the treated organism
and carrying within their genome at least one gene whose
expression in the dividing cells will cause = their
destruction.

2. Composition according to claim 1, characterized in

15 that the cells produce in vivo one or more immunomodulators
and moreover produce viruses carrying within their genome
at*least-one gene whose expression in the dividing cells
will cause their destruction. |

"3. Composition according to one of the claims 1 and 2,

20 characterized in that the «cells are allogeneic or
xenogéneic for the treated organisms. |

4, Composition according to one of the claims 1 to 3,
characterized in that the immunomodulators are Interleukin-
2, Interleukin-4, Interleukin-7, TNF, Interferon-gamma, GM-

25 CSF, alone or in combination.



(or-350), - Mwvl3 as far as the end of Us. A CRIP packaging cell line is
"co-transfected with the 15 pMIK plasm d (20[err]g) and the pW.NeO plasm d
(1[err]g). Several clones were isolated at (418 sel ection. The strength

of the selected clone was 5.15[err] infections particles/m as
measured by the ability to confer HAT  resi st aree— __(Hypoxant hi ne,

Am nopt eri n,,m é'\agﬂg for L TK[err] <cells_  The infectionof L TK
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5. Composition according to one of the claims 1 to 3,

characterized in that the viruses carry a gene expressihg
thymidine-kinase or cytosine'deaminase.

6. Composition accofd;ng to one of the claims 1 to 5,

5 characterized in that the viruses are retroviruses,
Adenoviruses, viruses aésociated with Adenovirus or Pox
viruses.

7. Use of the compositioh according to one of the
claims 1 to 6 for the manufacture of a medicinal product

10 for the treatment 6f tumours and cancers and/or the
immunization of the organism against these illnesses.

8. Use according to claim 7, characterized in that the
different components of +the composition are present
simultaneously or independently.

15 - 9. Use according to claim 7, characterized in that the
vi;uses, or cells producing viruses, preferably infecting
tﬁe -dividing cells of the organisms and carrying within
their genome at least one gene whose expression in the
dividing cells will cause their destruction, are

20 administered prior to or simultaneously with the
administration of cells, viruses or bacteria producing the .
immunomodulators,

10. Use according to one of the claims 6 to 9,
characterized in that the «cells, viruses or bacteria

25 producing the immunomodulators are replaced by any other



1. Conposition for use in the treatnent of tunmours in human or ani nal

organi sms and to i muni se these organi sns agai nst tunours, said conposition
conprising a synergistic association of: - allogenic or xenogenic for the
treated organisns, - cells, viruses or bacteria transiently expressing in
the organism at | east one gene enabling themto produce—+f—vivo—ehe-0Or nore

i munonodul ators, and - allogenic or xenogenic fory ol ed_organi sns, -
viruses, or cells producing viruses, 3gid viruses p of ?ﬁng '
dividing cells of the treated organi sm and carrying] wﬂ "'ﬂ enone at

| east

means permitting the release of immunomodulators in the

organism, such as a micropump.
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one gene whose expression in the dividing cells will cause their
destruction. 2. Conposition according to claim1, characterized in that the
cells produce in vivo one or nore i munonodul ators and noreover produce
viruses carrying within their genone at |east one gene t iplaeedi n
the dividing cells will cause their destruction. 3. Cbnpf ” ﬁ ng
to one of the claims 1 and 2, characterizpd in that the I rs
are Interleukin-2, Interleukin-4, Interleukin-7, TNF, Interferon-ganms,
GW CSF, al one or in conbination. 4. Conposition according to one of the
clainms 1 to 3, characterized in that the viruses carry a gene expressing

t hym di ne- ki nase Compositioni focusicinrthe teatment o s bh@ thediffflinZzdligntdp one "of

the claims 1 $@adismehifaiifet Rinkdifsl i N

Abstract

Composition for use in the treatment of tumours and the immunization of humans
or animals comprising a synergistic association of cells, viruses, or bacteria
expressing, transitorily, in organisms at least one gene for producing in vivo one or
more immunomodulators, and viruses, or cells producing viruses, said viruses
preferably infecting dividing cells of the treated organisms and carrying within their

genome at least one gene whose expression in the dividing cells will cause their
destruction.

(No appropriate figure)
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that ‘the viruses are retroviruses. ‘Adenovi ruses, viruses associated with
Adenovi rus or Pox viruses. 6. Use .of the conposition according to one of
the clains 1 to 5 for the manufacture of a nedicinal product for the
treatnment of tunours and cancers and/or the immunization of the organism
agai nst these illnesses. 7. Use according to claim®6, characterized in that
the different conponents of the conposition are present simultaneously or

i ndependently. 8. Use according to claim®6, characterized in that the

viruses, or cells producing viruses, p{fferably i nfécting the dividing
cells of the organisns and
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carrying wthin thew gemorre at_|east one gene whose expression in the
di vidi ng cel cause their destruction, are-—aem-A-st-ored pri-oL.to Qr
si mul, taneousl mmst ration of cellk FLACTMIENT SAHHETS 2 SG
produm ng thel mmﬂ‘fmul 9. Use accordin %ﬂ?‘?ﬁﬁé@f reped ¢} 49 megdl t.o
8, characterized en that the*cells. virldses or{ B&&leine pradged My i lpeged .5
i munonodul ators are replaced by any ot her neandd gormingli)ngaphb..r.eb gagel af.
i mmunonodul ators in the organism such as a m tri@puspact [mgm Ines agsd 11

the rel ease of i nmunonodul ators in the .
' CLAIMS: | DAT

E_OF RECEIPT.... ’. da1.......

1. Composition for use in the treatment of tumours in human or animal
organisms and to immunise these organisms against tumours, said composition
comprising a synergistic association of:

- allogenic or xenogenic for the treated organisms,

- cells, viruses or bacteria transiently expressing in the organism at least
one gene enabling them to produce in vivo one or more immunomodulators,
and |

- allogenic or xenogenic for the treated organismé,

- viruses, or cells producing viruses, said viruses preferably infecting
dividing cells of the treated organism and carrying within their genome at least
one gene whose expression in the dividing cells will cause their destruction.

2. Composition according to claim 1, characterized in that the cells
produce in vivo one or more immunomodulators and moreover produce viruses
carrying within their genome at least one gene whose expression in the dividing
cells will cause their destruction.

3. Composition according to one of the claims 1 and 2, characterized in
that the immunomodulators are Interleukin-2, Interleukin-4, Interleukin-7, TNF,
Interferon-gamma, GM-CSF, alone or in combination.

4. Composition according to one of the claims 1 to 3, characterized in
that the viruses carry a gene expressing -thymidine-kinase or cytosine
deaminase.

5. Composition according to one of the claims 1 to 4, characterized in
that the viruses are retroviruses, Adenoviruses, viruses associated with

Adenovirus or Pox viruses.
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6. Use of the composition according to one of the claims 1 to § for the
manufacture of a medicinal product for the treatment of tumours and cancers
and/or the immunization of the organism against these illnesses.

7. Use according to claim 6, characterized in that the different
components of the composition are present simultaneously or independently.

8. Use according to claim 6, characterized in that the viruses, or cells
producing viruses, preferably infecting the dividing cells of the organisms and
carrying within their genome at least one gene whose expression in the dividing
cells will cause th.eir destruétion, are administered prior to or simultaneously
with the administration of cells , viruses or bacteria producing the
immunomodulators.

9. Use according to one of the claims 6 to 8, characterized in that the
cells, viruses or bacteria producing the immunomodulators are replaced by any
other means permitting the release of immunomodulators in the organism, such

as a micropump.
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Composition for use in the treatment of tumours and the immunization of
organisms against tumours.

Abstract

Composition for use in the treatment of tumours and the immunization of humans
or animals comprising a synergistic association of cells, viruses, or bacteria
expressing, transitorily, in organisms at least one gene for producing in vivo one or
more immunomodulators, and viruses, or cells producing viruses, said viruses
preferably infecting dividing cells of the treated organisms and carrying within their

genome at least one gene whose expression in the dividing cells will cause their
destruction.

(No appropriate figure)




