WO 03/ 072789 PCT/ DE0O3/00471 5 Bacteria as carriers of nucleotide sequences
coding for cell antigens used for the treatnent of tunors. 10 Field of the
invention. The invention relates to a Bacteria with foreign nucleotide
sequences, t he ,u of as a nedicanent, in pard/ Eﬁ# i to a
pl asm d vvith(aqt%e%f/g(f%lyg}ﬁé%ucl eoti de sequences and a réedfﬁz %‘?!?t%ﬁde‘P?iS
production of such a Bacteria Background of the invention and prior art. The
mai n reason for the in nost cases |lethal consequence of nalignant tunor
di seases is the inability 20 of the body's defense systemto detect and
destroy malignant cancer cells. In the industrial countries, cancer
di seases belong to the nost common di seases with |ethal course. In Gernmany
al one, nore than 210,000 people die per year because of malignant new
formations 25 (source: WHO figures of 1997), which corresponds to a yearly
rate of nore than 255 deaths per 100,000 inhabitants. WO 03/072789 - 2 -
PCT/ DEO3/ 00471 The basis of this invention are newer findings in the
nol ecul ar mechani sns | eading to malignant deformations. In an early stage
al ready of the cancer formation, there are characteristic changes of the 5
control of cell gromh and/or cell differentiation (Pronten, Cancer Surv.
32:5-39, 1998). Essentiabkﬁ 1 nyal ve JJLJQQ§F &Qﬁgggﬁiggesgn%éﬁgg%cﬁ t he
signal ~ transduction and &g ef| cycle control, reh weré -2

coding for cell antigens used for the treatment of

tumors.
10 Field of the invention.
The invention relates to a Baﬁmﬁ; with
foreign nucleotide seguences, to the use thereof as a

medicament, in particular vaccine, to a plasmid with the
foreign nucleotide seqguences and a method for the

15 production of such a Bacteria

Background of the invention and prior art.

The main reason for the in most cases lethal
consequence of malignant tumor diseases is the inability

20 of the body's defense system to detect and destroy
malignant cancer «cells. In the 1industrial countries,

cancer diseases belong to the most common diseases with

lethal course. In Germany alone, more than 210,000

people die per year because of malignant new formations

25 (source: WHO, figures of 1997), which corresponds to a
vearly rate of more than 255 deaths per 100,000

inhabitants.



identified in the last years, and all of which are also 10 tunor antigens.
Tunor antigens are roughly divided into three groups (Pardoll, Nat. Med.
4:525-531, 1998): i) tunor-specific neoantigens, which exist in the t unor
cell in a nmutated and/ or over-expressed form such as E?: éEF ii) 15
t unor - speci f %O eABrADAR &hti gens, such &as nenbers of ° CEHP BRGE HP8t'di n
famly or CEA, iii) tunor-tissue-spe- cific differentiation antigens, such
as tyrosinase, Mart-1/ Ml an-A and gpl OO0. For the effectiveness of a tunor
vaccine, an 20 effective induction of CD8+ T cells is decisive, since
tunor cells do igyDSE,ca8e% NOLRLEPr £560h e MBIE dasSnklve Ok el RS and the
intracel lularly existi ng tunor antigens are in nost cases WMHC cl ass |
restringed. E&e tuhdtepatPénts, mecﬁéa%’af'&? al | $e6E&EET i ngt Populatliigiendt 25
CD8+, cyt ot odieE okt i6né CTloh , afar & aahaw osshgenc&mai&y oCt'IEElhetQadﬂid&Ct and
elimnate th% tumor, cells \(lJaffee Ann. £ h 86: 67-72, 999)
Furt her mor e, = OF0iori%peci F185T cE&FFs fé’r?rf e eﬁ’e%'i’r?/el ; SPlng@k t e Tlhor

ti ssuesdue t@o\natrncolus siechaal $ns gffamemgy a3l dwol e¢ahte, dmelﬁtekalmtzattlim@
(Snyth et al’Pro nnunelnc% 29%;%%9 2991% 3% SUQP§§§{U| %%%%d%%é?&
therefore br eak THi's anér gy or tolerance and indduce a sufficient nu of
activated, specidlivedTlinastiebk ashafigepecidd crramteiivedi e$. The rSGI%'ladf

speci 1 ¢ ant iaen, calybe seen ¥Q 0UDRRTI9 23 < ACHIEOIIOAM e d he

successful use of nonoclonal antibodies égld: nst tunor anti gens of
the group (a)daucht Hsed hén élhreeaacﬂﬁfcoﬁfﬁrﬁéraPW |2b| Bhpepcapts 1% mb
agai ngb tumor antigens.

{ Tumor antigens are roughly divided into three groups

(Pardoll, Nat. Med. 4:525-531, 1998): 1) tumor-specific
neocoantigens, which exist 1in the tumor cell in a mutated
and/or over-expressed form, such as EGF-R, HER-2, 1ii)
15 tumor-specific embryonic antigens, such as members of
the MAGE protein family or CEA, 1iii) tumor-tissue-spe-
cific differentiation antigens, such as tyrosinase,

Mart-1/Melan-A and gpl00.

For the effectiveness of a tumor vaccine, an
20 effective induction of CD8+ T cells is decisive, since
tumor cells do in most cases not represent MHC class II

molecules, and the intracellularly existing tumor

Eamat

antigens are 1in most cases MHC class I restringed. For
tumor patients, the naturally occurring populations of
25 CD8+, cytotoxic T cells (CTL), are obviously not suffi-
cient to detect and eliminate the tumor cells (Jaffee,
Ann. N.Y. Acad. Sci. 886:67-72, 1999) . Furthermore,

tumor-specific T cells cannot effectively attack the

tumor tissue due to various mechanisms (anergy,
30 tolerance, neutralization) (Smyth et al., ©Nat Immunol
2:293-299, 2001). A successful vaccine must therefore

break this anergy or tolerance and induce a sufficient
number of activated, specific CTL as well as of specific

antibodies. The role of specific antibodies can be seen



HER-2 (Col oner at al., Cancer Invest 19:49-56, 2001). 5 It is already known
that attenuated intracellular bacteria are suitable as vaccine carriers
against certain bacterial infections, which in particular can be

controlled b Thl i mmune response (Hess f VB

| mmunol ogy & %@dﬁgfoak/lla?r obi ol ogy 23:165 10 173, 199%8111)@?]5052@;%55 is
characterized by CIL and the presence of specific IFNNg secreting CD4+ T
cells (also T helper cells, Th) (Abbas at al., Nature 383:787- 793, 1996).
O her groups have shown that recombi nant bacteria can protect against a

het er ol ogous phUNMPK e 15 Mgk o8, at Ae , ogurmordocim[\(:)'antz'%c@cgﬁe 599mak299; Pan
at al., Cancer Res. 59:5264-5269, 1999, W)odl ock at al . |.munot her
22:251-259, PGG1 Pagfrgodt aPti9gPGodt 9518179 3476, (a1’9985“ﬁ£g|?§ dtheal .

Eur. J. | muadlreaddr: a5ﬂﬁei52511119%amlbaé ak r cNatt.i dVeda &Aﬂ?h«gda?lhstzo
1995; Pan at al. ., _Cg@oce(gmglesetSS LATT6- 4779, 1999). 8. ghgée g%sbe_ however,
ani mal s wer e | mmni against a éurrogate ant gen, ah hén“tu cells
expressing this antigen were applied. These tunor systens cannot however be
conpar&d to 25 @ltiniecalalueddy, Wiqwe ithathesétrodeltsd hens rwered Ing ar

tol erance fop, the tunor . agtigen . A consider alle snunbeg , of ; gitf er s ddaor
vacci nes have already been clinically investigated. Up to now, “however, a
br eak- t hr ouglf Sfidra theP & ¢ AT frdht 18 eCiie™ 530 i seaser Botkd cHdr he dcH%eved
with any of (e dAdDreq VBgCaNaS Ofa VBEET HALT QRnTBLNO0ASs pbRs¥i QWelfs thiS
backgr ound, there continues to exist an extrerreI]y hi need of new turmr

therapy neth§ﬁ§ mann, FEMS Immunology & Medica M&groblology 23
10 173, 1999). This response 1is characterized by CTL and
{ the presence of specific IFN-g secreting CD4+ T cells
(also T helper cells, Th) (Abbas et al., Nature 383:787-
793, 1996). Other groups have shown that recombinant

bacteria can protect against a heteroclogous tumor

15 (Medina et al., Eur. J. Immunol. 29:693-699, 1999; Pan
et al., Cancer Res. 59:5264-5269, 1999; Woodlock et al.,
J. Immunother. 22:251-259, 1999; Paglia et al., Blood
92:3172-3176, 1998; Paglia et al., Eur. J. Immunol.
27:1570-1575, 1997; Pan et al., Nat. Med. 1:471-477,
20 1995; Pan et al., Cancer Res. 55:4776-4779, 1995). 1In

these cases, however, animals were immunized against a
surrogate antigen, and then tumor cells expressing this

antigen were applied.

These tumor systems cannot however be compared to
25 clinical tumors, since in these models there were no

tolerance for the tumor antigen.

A considerable number of different tumor vaccines

have already Dbeen clinically investigated. Up to now,

however, a break-through for the treatment of tumor
30 diseases could not be achieved with any of the tumor
vaccines or vaccination methods. In view of this

background, there continues to exist an extremely high

need of new tumor therapy methods.



WO 03/072789 - 4 - PCT/DEQO3/00471 It is known in the art to express
expression products of nucleic acid sequences introduced into bacteria on
the cell menmbrane of these bacteria, or to have them secreted fromthese
bacteria. The basis of 5 this technique is the Escherich”a coli henol ysin
system H yA¥G ePRd<LhRHRP t he prototypé of a type | Redr/REBR/ &Y47dm of
gram negative bacteria. By neans of the H yAs, secretion vectors were
devel oped, which permt an efficient discharge of protein antigens in

Sal nonel la 10 enterica, Yersinia enterocolitica and Vibrio cholerae. Such

secretion vectorsg.contain the cDNA of,an gy@trggy e_gpgggn ag Qgggiggyp!ed

to the nucleotide sequence for the HyA signal peptide, for the henolysin
secretion app&catss HPYB arElALYD a8d St hé et f Lot pPEsEdr . 1PsoBy

means of thiga 388l 09nVeGOrqe A1 PhOhBAnGaMN HDEL hEXRI 8558 PNa f he rsW S ace
of this bacterium Such genetically nodified bacteria i nduce as vaccines a
consi der abl y PRi"GheF BERmufiec bf bEBcti TM" t & SFacPBFFEF idn  WAFchP I hkS prdtein
expressed bythhe itdswdiged Aucltdie ROcmertdchemnicrsl i NsédelyBencelyls t(E@onner
et al EP 101§q2 A rGngsghgv etN%Igé G@ng 179: 133-14Q, 199 ;SV%%%iQ%

19: 2621- 2618 ¥601; “FRES &P “AP PN 0872488 PSP T 18968)YP € The SGisadviat age
of this systemsiterhoweverathatobyivlkebagsergfa t ey hhgagpecitf tbepHEdadiser, t he

amount of i he A3V ALPI NugKpResSed A Lhe.puLepLar Sunlace Ohethg. bagf erium

is extrenely small. A technique for inserting asm \ i nto _nmamal | an
cel I s by car eifdri ddactter idd sslictr ¥ S&l nbhet ¢ Ararf t 1980 er it mSRd@dpneddites was

deve|Q@ed- G%@Q%ﬂ%ﬂﬂﬁj@%QSﬁ%ia enterocolitica and Vibrio cholerae.

Such secretion vectors contain the ¢DNA of an arbitrary

protein antigen coupled to the nucleotide sequence for

the H1lyA signal peptide, for the hemolysin secretion
apparatus, hlyB and hlyD and the hly-specific promoter.

15 By means of this secretion vector, a protein can be
expressed on the surface of this bacterium. Such
genetically modified bacteria 1induce as vaccines a
considerably higher immune protection than bacteria, in

which the protein expressed by the introduced nucleic

20 acid remains inside the cell (Donner et al EP 1015023A4;
Gentschev et al, Gene, 179:133-140, 1996 ; Vaccine
19:2621-2618, 2001; Hess et al PNAS 93:1458-1463, 1996).

The disadvantage of this system is however that by the

( use of the hly-specific promoter, the amount of the
‘ 25 protein expressed on the exterior surface of the

bacterium is extremely small.

A technigqgue for inserting plasmid DNA into mammalian
cells by carrier bacteria such as Salmonella and
Listeria monocytogenes was developed. Genes contained in

30 these plasmids could also be expressed in the mammalian
cells, when they were under the control of a eukaryotic
promoter. Plasmids were introduced into Listeria
monocytogenes germs, said plasmids containing a
nucleotide sequence for an arbitrary antigen under the

35 control of an arbitrary eukaryotic promoter. By



30 these plasm ds could al so be expressed in the mamal i an

cells, when they

were under the control of a eukaryotic pronoter. Plasm ds were introduced

into Listeria nonocytogenes gerns, said plasm ds containing a nucleotide

sequence for _an arbitrary antigen under the 35 control of an arbitrar
Hirofer o b

eukaryotic p
t he nucl eoti de sequences for a specific |ysis gene, it was

RS 03/ 072789 = % - PCT/ DE03/ 009771 PE ALy o%l%é?il)c/)n of

obt ai ned t hat

the Listeria nonocytogenes gerns dissolve in the cytosol of the

antigen-presenting cell and release their plasmds, 5 which

| eads to a

subsequent eXpREIAHUYL i K 06ESShRY ANt « PF £838NE_LLAR Qfs tHer PLagpid-¢aded

proteins and _clearly increases the i munogenecity of these proteins

(Dietrich ettY§1s NafemBiotethnol¥2d6: PRLaB%ed 19dFatyvacdiffe 145556622512,

2001). 10 Vi mbherca-ajdeaiateshmi ntdasebhukar by sehtl i Bgtokaat erdra weree

devel oped. For .i.nstance such,varian&i of Llisteria nnnogg%ggeag;g Sal nonel | a
S

enterica sv. 2y FERRS UHT ARG 8y phf! tand ™y c AT BT unt

migSready

used a$ wel | whalcér ateddbi v® vaceubes qagaithséxjbetygpbus atb ¢ ebeiaygl @asids.

These bacteria inq;{

r'esen

innune-stinu?atlng an can initiate a fair cellufar 1 mune

giio”IQ Lhei s eatE%@%ﬁtde-%o ﬁtcf‘”tlsro%%%n%e”ae{é" Hearly

response. “For

i nstance, L. imsne@psteoyettes snhwnpatesctiéva ofpedicade exeeainpy (Phetadtdhvat i on
of THI-cellscthe prolifgeatign AQ ofn &yt ot @%i.6 gh-lpwhocys g, TResehacteria
supply secerned antigens directly into the cytosol of antigen- presenting
cells (APC, mAcrEPfagest and? Y@hdritic cells), which in turn express the

co-stinul ati ng nol ecul es and

10 Virulence-attenuated, intracellularly settling

( bacteria were developed. For instance such variants of
Listeria monocytogenes, Salmonella enterica sSV.
typhimurium and typhi, and Mycobacterium bovis were

already used as well-tolerated 1live vaccines against

15 typhus and tuberculosis. These bacteria, including their

attenuated mutants are generally immune-stimulating and

can initiate a fair <cellular immune response. For

instance, L. monocytogenes stimulates to

a special

extent by the activation of THl-cells the proliferation

20 of cytotoxic T-lymphocytes. These bacteria supply

secerned antigens directly into the cytosol of antigen-

presenting cells (APC; macrophages and dendritic cells),

which in turn express the co-stimulating molecules and

—

cause an efficient stimulation of T cells. The listeriae

25 are in part degraded in phagosomal compartments, and the

antigens produced by these carrier bacteria can

therefore on the one hand be presented by MHC class II

molecules and thus lead to the induction of T helper

cells. On the other hand, the listeriae replicate after

30 release from the phagosome in the cytosol

of APCs;

antigens produced and secerned by these bacteria are

therefore preferably presented by the MHC

class I

pathway, thus CTL responses against these antigens being

induced. Further it could be shown that by the

35 interaction of the listeriae with microphages, natural



cause an efficient stinmulation of T cells. The listeriae 25 are in part
degraded i n phagosonal conpartnents, and the antigens produced by these
carrier bacteria can therefore on the one hand be presented by NHC cl ass |
nol ecul es and thus |ead_to the induction of T helper _cel]s. e_ot her

hand, the |i%%r?3ad %epi’icate after 30 el ase from theT ﬁﬁHﬁB%dﬁﬁjﬂﬁlthe

cytosol of APCs; antigens produced and secerned by these bacteria are
therefore preferably presented by the MHC class | pathway, thus CTL
responses agai nst these antigens being induced. Further it could be shown

that by the 83;hRteraghian Q&K@heaEBStﬁéﬁéﬁoﬂhE 1%‘039QQQQ%%y€E§UVQMe
03/072789 - 6 - PCT/DEQ3/00471 Kkiller cells neut rophili’c

granulocytes?xPﬁéssé%ﬁYe%glSHCBT‘§U%h#h®?%kﬁﬁé§ EtR-2gl phEY - §ERMgamd,” | L-

2, 1L-12; UnanuerL Qi f. v@Rinfe | NBWASI . ,opanBS ﬁamuw@?,, d\/am and Eatser son,
J. I munol . 163 1449- 14456 1999) which an antit al
ef ficiency wHEE2déttt By Ef °fhe ™ adn%%ﬁ%??§t|6ﬁ3oﬁ4 ? Hﬁﬁ%%@toééﬁé lswhlch

wer e t3ansdu¢edut@m.thefexprmm§¢ﬂloéntummtlzwmogems dﬁﬁﬁqﬁemwh ofwas

experi nment al oul.d b i nhi;bi.t e ecific an . et @
Nt Ned 10 1887 PCi 13%5; ThgncarRehdd B Baech! 19‘3 hYchEBRSEsT
Nat | . Cancer whisth, 8Zr581-6586ns49984d Bé&@tyténﬂ ¢¥H€#SQHOHJ Oﬁnnmmabr

165: 5502- 5508, +2QQQ)s, Vichul egecgraht e@k'ate‘%@peﬁairﬁ@ﬁ'%ha @M@chacog&fc@' B
into which nucleotlde sequences codlng or tunor 15 antigens had been
gc

i ntroduced, a&hrddddredantiges ¥xpreesihdcBacter @R carti ers, .codlaF pM&d de
afterjoral adaini-st7ati 0898 ;Spechdée Re@t.ecdd omagasastg,dlHeﬁentvoest

et al., Natl. Cancer Inst. 87:581-586, 1995; Beatty and

Paterson, J. Immunol. 165:5502-5508, 2000).

Virulence-attenuated Salmonella enterica strains,

into which nucleotide sequences coding for tumor

15 antigens had been introduced, as tumor antigen-
expressing bacterial carriers, could provide after oral

administration a specific protection against different

experimental tumors (Medina et al., Eur. J. Immunol.
30:768-7717, 2000 ; Zoller and Christ, J. Immunol.

20 166:3440-34450, 2001; Xiang et al., PNAS 97:5492-5497,
2000) .

Recombinant Salmonella strains were also effective

( as prophylactic vaccines against virus infections (HPV);
(Benyacoub et al., Infect Immun 67:3674-3679, 1999) and

25 for the therapeutic treatment of a mouse tumor
immortalized by a tumor virus (HPV) (Revaz et ‘al.,

Virology 279:354-360, 2001).

Technical object of the invention.

30 It is the object of the present invention to provide
a medicament, which in particular represents in the

tumor prophylaxis and tumor therapy an improved vaccine



experinmental tunors (Medina et al., Bur. J. Imunol. 30:768-777, 2000;
Zoller and Christ, J. Imunol. 20 166: 3440- 34450, 2001; Xiang et al., PNAS
97:5492-5497, 2000). Reconbi nant Sal nonella strains were also effective as
prophyl actic vacci nes agai nst virus infections (HPV); al .

| nfect | MuUWG7:03678726799 1999) and~257fof the thergﬁﬁtfﬁg%ﬁfggpﬁga% of a
nmouse tunor immortalized by a tunor virus (HPV) (Revaz et al., Virology
279: 354- 360, 2001). Technical object of the invention. 30 It is the object
of the present invention to provide a nedicanment, which in particular
represents in the tumor prqphyl ax] d ther apy tan irpspyee vaeci ne
WO 03/ 072789E2* 7 BT E¥EBE03%86%7?%$ d?gbrggg?ﬁa t he i mmune tolifance wi th
respect to twh®rs. Basic concept of the invention. For achieving this
techni cal object, the invention teaches a Bacteria with a nucleotide
sequence coding for a cell antigen, in the genone of which the follow ng
conponents are inserted and are expressible: 1) a nucl eotide sequence codi ng
for at |east one epitope of an antigen or several antigens of a tunor cel
and/ or a nucBestrdecseqiint 17 SPYFPBLSP"one epitope of an antigen or
several antigens that is or are specific for a tissue cell fromwhich the
tunor ori gi nat es; Fbt)achiemingl gt itebhngelwbjece thednventiborteaches ct dlantetimawith a
stinmul ates cel | t he i muneg system and .is a cytokine, i.nterleukin, .
Thterfor on antiele e heigndd it Yo £ Tefl it fnde dshalic o pube B ihowing
system whi cheoffipb@énts hrefifsehiedlafid it exPr3EiBRS I} HAUASRIR Sy RACH COHBE ForQht least
conponents 1) and, 11) on the outer surface of the bacterium and/or secrete
t he expressi oWesPieRscAf agfantisemenwveral yntigas ofoF tumamseth apd/on a nugleptidejsequenge

henol ysin tr i f i | . i .
cont ai ni ng ﬁpiﬁ%ﬁ élégg@g)p%o;g g&g%@fd@oﬁeﬁ%lﬁgg&ﬁg&ﬁ% 9@83@?‘?@%?&%‘%%0 ,
t he henol ysi reetlrfeoms pdii¢h the tumor originates; II) a nucleotide sequence coding for a protein that

stimulates cells of the immune system and is a cytokine, interleukin, interferon and/or
chemokine; I1IA) a nucleotide sequence for a transport system, which makes it possible to
express the expression product of components I) and, II) on the outer surface of the
bacterium and/or secrete the expression product of component I) and, of component II) and
is the hemolysin transport signal of Escherichia coli (nucleotide sequences containing
HlyA, HlyB and HlyD under control of the hly-specific promoter), the hemolysin transport
signal of E.coli (nucleotide sequences containing HIiyA, HlyB and H1yD under control of a
not hly-specific bacteria promoter), the transport signal for the S-layer (Rsa A) protein of
Caulobacter crescentus or the transport signal for the ToLC protein of E. coli; and/or IIIB)
a nucleotide sequence for a protein used for lysing the Bacteria in the cytosol of
mammalian cells and for intracellularly releasing plasmids, which are contained in the
lysed Bacteria; and V) an activation sequence for expressing one or several of components
I) and IIIB), said activation sequence being selected among the group consisting of "an
activation sequence, which is capable of being activated in the Bacteria, is tissue-cell-
specific, but not cell-specific” and each of components I) to IV) can be identically or
differently arranged in an individual or multiple manner, and uses of such a Bacteria for the

production of a medicament.



i%

signal of E.coli (nucleotide sequences containing H yA, HyB and H yD under
control of a not hly-specific bacteria promoter), the transport signal for
the S-layer (Rsa A) protein of Caul obactier crescentus or the transport
signal for the ToLC protein of E. coli; and/or ITIB) a nucleotide sequence
for a protein used for lysing the Bactgria in the cytosol of mamualian
cells and for intracellularly releasing plasmds, which are contained in the
|l ysed Bacteria; and TV) an activation sequence for expressing one or several

f t | dlJll d.actjvat | ect
the oroup condlibi st et oR3be yRENIH" sc e ST R E%aE 5B "t “bel no
act i vat equtlBotideesepadic ey ¢adling for Ickl$ Sbiegen s Whicls Retiri b, exprtssddodr sebieledpeci fi c”

and each of conponents lq)h to I'\Y) can be identically or differently arranged
in an .nalilwmrdnera?ramﬁ 5|13éctﬁam@fi thezysg ofihese Bacteifor freakingdhs nmpgie ¢ he

producti Qfle@hce® agittt GABAL an® neWinor SHBLHRG! (IR T RAInOBadidlf h¥ERESOSF ar e

Bacteria, which tTepresent carriers of nucleotide sequences coding for cell
ant i gens nugldtide sequengesncodimng fox pelbaigansort roealatedsl amtior efitemouceadls. Bethsr ane of
t he Bacterla br eaki ng t he i nmune

he .
ot er anc deiof 8f b R kel 16D Fr iR Bhind b oot FEELER. T N° TEIUNE L o

carriers of nucleotide sequences coding for cell antigens of normal cells

and/or of tunor cells. By the invention, at |ast an inmune reaction
di rect ed agai Mgetpihdhg Bﬂ«ﬁ?rlq accerdingdlq th ifventionjcpntainfhe follomang ePmpopeiteti ng t o

the inveny étqgasf:&ﬂzl ﬁlcﬂeohﬁ@ s q{ﬁlen&"@oa& Wq’&%& elpltbﬁe St at|&RSIneMkg é?lu&fl eotide

sequence codi ng for | east one eprtope of east one antlgen of  at
| east onat tee$tlonp|colﬂ promelmfof atummmellcaedAor axpdbmll,y giptasbned hycleatide kamsinceone

< speci i g ik pBL o ot AR anti Bkt SBRle RIS B

| east onehdumhdOdrigifat&e qHesiCieast Wne aucledfidd suender ok it Nedshdhe pidttiALthat es
cells of the inmune systemand is a cytokine, interleukin, interferon and/or
cheroki nétimylars ells jodghe immune grteBrandds geeiiekine intsrleukin, westsean andjart em f or

expr essi r&ge,gg;l?néﬁﬁ&)?ét' (B¢ BH@H&&édud@@E R ﬁpgq&n% RAr ¢ %;eﬁﬂgz‘&e

menbr ane an secretin [ mTun -stinulati tein co
conponentsecfFéting mnctellsantlgen b@i@dlt;ysmmpmambmlrmesngnlalane aifid Ezr(fhenetmg]tla col i

(el ot e SEANER, RGNS o B, B He KRR BI L Lot 15
sequencesfEo¢Herithih gl ticRotitit YRuaitds Eitdhinp GEIyAC OIYB ahd Bl yB uf@ér dahtrolspeci fi ¢
bacteria of the hly-specific promoter), the hemolysin transport signal of E.coli (nucleotide

sequences containing Hl1yA, HlyB and HlyD under control of a not hly-specific bacteria

promoter), the transport signal for the S-layer (Rsa A) protein of Caulobacter crescentus or

the transport signal for the ToL.C protein of E. coli IIIB) optionally, a nucleotide sequence

for a lysine lysing the Bacteria in the cytosol, so that plamids, which are contained in the

Bacteria, are released into the cytosol; IV) at least one nucleotide sequence for an

activation sequence that is capable to be activated in the Bacteria or activated not cell-

specifically, but tumor cell-specifically, tissue cell specifically or fuction-specifically for

expressing components I) and II) wherein each of components I) to IV) can be identical or

different, and each present once or multiple.



pronoter), the transport signal for the S-layer (Rsa A) protein of

Caul obacter crescentus or the transport signal for the ToLC protein of E.
coli I'lI'B) optionally, a nucleotide sequence for a lysine lysing the
Bacteria in the cytosol, so that plamds, which are contained in the
Bacteria, ar¥#Q ePadse82i7®d t he cyt osol ; .9 V) at | eastP6Ad B R 9 #id 1
sequence for an activation seqgquence that is capable to be activated in the
Bacteria or activated not cell- specifically, but tunor cell-specifically,
tissue cell specifically or fuction-specifically for expressing conponents
1) and 11) wherein each of conponents |I) to IV) can be identical or
different, and each present once or nultiple. WO 03/072789 - 9 -

PCT/ DEO3/ 00471 Preferred enbodi nents. In the follow ng, the conponents of a
Bacteria ac&aediefyad emeedhventron are described in detail. 5 Conponent
). Component |) represents at |east one nucleotide sequence for at |east
one epitope of atnl easd 68€1oaRLiggen 10 @bmb@ﬁ.éht@n%fCGJl' piBamteeian or at

| east one oncogenjcally nutated cell protein , he 10
oncogeni ¢ muP&ECo OE9 the tRf IBP’SPéllr?nnﬁfenac\Fescc’é’tﬁ"eﬁ én §8§§ r a gain of
its original cellular functions. Fur- thernore, this cell protein can be
sel ect #d anprgniplerergr oup. consi sting of "receptor nolecules or parts

t hereof, nanely extracellular, transmenbranic or 15 intracellular parts of
the receptors; aghgsion Ju! etC>u' SepPLsPALLS LbEr o0l s naBRLY gxthacellq ar,
transmenbranic or intracellular parts of the adhesion nolecul es; pro- teins
of the si gnalseﬂﬂmctﬁ@n Pr otleiAR®E ofonche e@eliorycife cont rldil*‘*st one

di fferentiat i,Qn ifof €LRS;a €MRLUQRI CorD RIALLI PSor@RE VbFUSt Ndugsd one

pr ot eins". Such cell, antigens performin the cell the control of the cel I
growth and oPPRE el 12 HH Vi BF6A T47d Hiret pPEREREBd °6n & hgwmor cell.
10 oncogenic mutation of the cell protein may have caused a

loss or a gain of its original cellular functions. Fur-
thermore, this c¢ell protein can be selected among the
group consisting of "receptor molecules or parts
thereof, namely extracellular, transmembranic or
15 intracellular parts of the receptors; adhesion molecules
or parts thereof, namely extracellular, transmembranic
or intracellular parts of the adhesion molecules; pro-
teins of the signal transduction; proteins of the cell
cycle control; differentiation proteins; embryonic
20 proteins; and virus-induced proteins". Such cell
antigens perform in the cell the control of the cell
growth and of the cell division and are presented on the
cell membrane of normal cells, for instance by the MHC
class I molecule. In tumor cells, these cell antigens
25 are frequently over-expressed or specifically mutated.
Such mutations can have function limitations of oncogene
suppressors or the activation of proto-oncogenes ¢to
oncogenes as a consequence and can be involved alone or
commonly with over-expressions in the tumor growth. Such
30 cell antigens are presented on the membrane of tumor
cells and thus represent antigens on tumor cells,
without however causing an immune reaction affecting the

tumor disease of the patient. Rapp (US-5,156,841) has



cell menbrane of normal cells, for instance by the MHC class | nolecule. In
tunor cells, these cell antigens 25 are frequently over-expressed or
specifically nmutated. Such nmutations can have function limtations of
oncogene suppressors_or the activation of proto-oncogenes to oncogenes as
a consequencd Anf 3dah 7B/ § Avol ved al one B?  tommonly WPERF OREP3APPEFsE ons
in the tunmor growth. Such 30 cell antigens are presented on the nenbrane of
tumor cells and thus represent antigens on tunor cells, wthout however
causing an inmune reaction affecting the tunor disease of the patient. Rapp
(US-5, 156, 841) lJ'éaan))/\O %%/SQ:7].2]'.7b8€9d B Jche_ P éDEOc?é Oo%zrljtoopar_lcgt?ggl)(s desc’ir iebed the
use of oncoproteins, i.e. expression products of the oncogenes, as an

i MTmunogen  f GRPHATOT L ¥ac dinresic Ref efentles | 9nwgdenda/ y agadent d mrhvingpgen
docunent. 5 Exalasof 0Fa 66k hednt RQQRS ANG ti@'éxﬁﬂ§99@@'ycmamt atd ans; s
according to the invention are i) receptors, such as Her-2/neu, androgen
receptor, es@ﬂﬁﬁﬂ??%ceptor, m dki ne receptor, EGF receptor, ERBB2, ERBB4,
TRAIL receptor, FAS, TNFal pha receptor; ii) signal-transducing 10 proteins
and their oncogemixanpilied i oAy Sdeh1as artRafend Radnd) , t AeRaf , dBrfRafeniRas,

Bcl -2, Bcl-X_ Bcl.-. Bf 1-1, Brag- | -1, Al,. Sax, BAD, .Bak, Bcl-Xs, Bid,
Bi k, Hrk, B(':“ru/% 4bi l}/gﬁ/b? c&-olVr/edtl,nglgAédi, I}:/Flﬁoz%ngﬁ%\b,loh-alrﬁ? tFVIrﬁ,cepstuorVi"vi n,
APAF-1; iii) spradt e nsHof -2heegel hndycloen 5 cord t ot , andtirheiem orecegetc,
mut ati ons, s S cycl i -3) E, \ why - 20 - 6,5l
Cdc25C, P16, %%gl}%%‘%zﬁég%g%m, *oRo. rgﬁﬁ??°gisg,glﬁﬁjzeﬁ('1- 5E)lfB$éA'AD4T51fAIINDw,
PCNA, ARF, PEENepARG . BREA, P¥Badpdahomsleogues; ii) signal-transducing

10 proteins and their oncogenic mutations, such as c-Raf

{ (Raf-1), A-rRaf, B-Raf, Ras, Bcl-2, Bcl-X, Bcl-w, Bfl-1,
Brag-1, Mcl-1, Al, Bax, BAD, Bak, Be¢l-Xs, Bid, Bik, Hrk,

Bcr/abl, Myb, C-Met, IAP1, IAQOZ2, XIAP, ML-IAP LIVIN,

survivin, APAF-~-1; 1ii) proteins of the cell cycle
15 control and their oncogenic mutations, such as cyclin
p(i-3), E, A, B, H, c¢dk-1, -2, -4, -6, -7, Cdc25C, P16,
pl5, p21, p27, pl8, pRb, pl107, pl30, E2F(1-5), GAAD4S5,

MDM2, PCNA, ARF, PTEN, APC, BRCA, P53 and homologues;
iv) transcription factors and their oncogenic mutations,
20 such as C-Myc, NFkB, c¢-Jun, ATF-2, Spl; v) embryonic
proteins, such as carcinoembryonic antigen, alpha-
fetoprotein, MAGE, PSCA; vi) differentiation antigens,
such as MART, Gpl00, tyrosinase, GRP, TCF-4; vii) viral
antigens, such as of the following viruses: HPV, HCV,

25 HPV, EBV, CMV, HSV.

Alternatively or.additionally, component I) may represent at least one nucleotide
sequence for at least one antigen that is specific for a normal tissue cell in particular
selected from the group consisting of "glandula thyroidea, glandula mammaria, glandula
salivaria, nodus lymphoideus, glandula mammaria, tunica mucosa gastris, kidney, ovarium,
prostate cervix, tunica serosa vesicae urinariae and nevus", from which the repective tumor
originates. Such specific antigens are for instance I) receptors, such as androgen

receptors, estrogen receptors, lactoferrin  receptors; ii)
differentiation antigens, such as basic myelin, alpha- lactalbumin, GFAP, PSA, fibrillary
acid protein, tyrosinase, EGR-1, MUCL.



iv) transcription factors and their oncogenic nutations, 20 such as C Myc,
NFkB, c-Jun, ATF-2, Spl; v) enbryonic proteins, such as carcinoenbryonic
antigen, alpha- fetoprotein, MAGE, PSCA; vi) differentiation antigens, such
as MART, (100, tyrosinase, GRP, TCF-4; vii) viral L.. antigens, such as of
the fol l owi nFQi Pades72@B\2 Hov, 25 HPWL EBYV, COW, HRCTARRP AL ¥ely or.
additionally, conponent 1) may represent at |east one nucl eotide sequence
for at |least one antigen that is specific for a normal tissue cell in
particular selected fromthe group consisting of "glandula thyroidea,

gl andul a mammaria, glandula salivaria, nodus |ynphoi deus, gl andul a
manmmari a, tunica nmucosa gastris, kidney, ovarium prostate cervix, tunica
serosa vesicae urinariae and nevus", from which the repective tunor
originates. S@ewossedti f31®) antigens are for instance 1) receptors, such as

androgen receptors, estr n receptors, lactoferrin receptors; ii) .

i 1 ferentiation avPrEanes 14 ienessas bles opg ycleeride pelence e 14y e proteianp,
PSA, fibrill amych shigiuthtéy @118 bfithe tiniiasé BR&E addGRa tytoMde; ihterVXiRIARME6R9 - 11 -
PCT/ DEQ3/ 00471 Caonponent _11). Conponent 11) represents at |east one
nucl eos i de s@pd{enthemokinesBy thesstectieofthert ein,  which stinulates cells of the
| mmune system.and 5. 3 £ Oking:e | pLeLleuk noo | LT ILon. 2, ADd/ ol ghenoki ne.
By the sel ecti'on of 't he proteln, t he°Fmiine Teactron 10 the expression
product of ednpomenédtcan lvan menshteedifnddorarct{ent edippted rornehe
activation of ;Thly £ells; (Lot hhe cepd l al, 1 omYRe » rEACt LoN) w9k ! AniiGe
activation of Th2 cells (for the 10 hunoral immune reaction).

| mrune- st i mulF&Eatd Prlot €Fnst o ard & opcEAZREACE | §T cyRtoki &S Ssuthohs tNSCSF,
GVt CSlg G C@limdda)l | N ONSea StiCdh AS | Fih@h Phat i RELAL iGYMBr o teliin)s
interleukins, such as IL-1, -2, -3, -4, -5 -6, -7, -9 -10, -11, -12, -13,
-14. -15 -18reh&ﬂﬁ]ﬁ%ﬁ&%ﬁ$§ i) cytoklines, such as M-tSF, GM-CSF, G-

CSF; 1ii) interferons, such as IFN-alpha, beta, gamma;
iii) interleukins, such as I1IL-1, -2, -3, -4, -5, -6, -17,
-9, -10, -11, -12, -13, -14, -15, -16, human leukemia
15 inhibitory factor (LIF), iv) chemokines, such as RANTES,
monocyte chemotactic and activating factor (MCAF) ,

macrophage inflammatory protein-1 (MIP-l-alpha, beta),

neutrophil activating protein-2 (NAP-2), IL-8.

20 Component IIIA).

( Component IIIA) 1is at least one nucleotide sequence
coding for at least one trgnsport system, which makes it

possible to express the expression of the expression

products of components I) and, II) on the outer surface of the Bacteria The respective
2 component can as an option be either secreted or expressed on the membrane of the
Bacteria, i.e. is membrane-bound. Such transport systems are i) the hemolysin transport
signal of E. coli (nucleotide sequence containing HlyA, HlyB and H1yD under control of

the hly-specific promoter); the following transport signals are to be used: for the secretion —
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15 inhibitory factor (LIF), iv) chenokines, such as RANTES, nonocyte
chenotactic and activating factor (MCAF), nacrophage inflammtory protein-1
(M P-1-al pha, beta), neutrophil activating protein-2 (NAP-2), IL-8. 20
Conmponent 111A). Coggonent [11A) is at | east one nucleotide seguence codi ng
for at |east WsheOBr/dhspdid® system whi cH2makes it posRFB/PEB 3G 244 the
expression of the expression products of conponents |I) and, Il) on the
outer surface of the Bacteria The respective 25 conponent can as an option
be either secreted or expressed on the nmenbrane of the Bacteria, i.e. is
menbr ane- boupg, SHCH L LANSAO! §1$%St EPB 86 k) &g RSOl YSi N LdANSPOr b
signal of E. coli (nucleotide séquence contai ning HlyA, H yB and HlyD under
control of HA&Bnl yagseci HilaPpr orbPER)DStihe £6K| owkh§ t r AABPEPR eSPYAS are
to be used: faopddhe secretione- AEMANH D721 -t 42nspBEt DEDSAND47L 1 the
C-term nal HlyA transport signal, in presence of H yB and HlyD proteins;
for the menbPARE-BEUd® fextht B8sPFHP = e G}t)er‘?ﬁ‘?]alheﬁl%&’%’r’hnéﬁ&r“t“ﬁrgtnal,
in presencesQignHlyR Prot e¢d1ii ithukhe ohamel ysHquddaasposhthisiigralu16fa E.

coli (nucl eotide sequences containi H yA, _ HlyB and HlyD uynder the .control
of a not hly%éﬁghi??g Q@ﬁ%%e??éfrpfgﬁ%t8¥ ErPii )° % hé fFé%ngstgfﬁﬁgﬁc?or
the S-1ayer bprategiie ¥ ReaoAp tefr )Caul bbactér crescepbus; dimma¥ ofbowitig
transport signal e > _usged: . f t i.qn )
nenbrane-bou%dqgisgésg%gﬁg?nthgg%i §2rﬁ?ﬁa%gﬁgggs??sﬁsﬁgggsE?EEEF: iﬁﬁei:he
transport si dedllovwigrg t e aRFR® P otsdign Esthériechita cbpfi ;usaé: f of dowitds

transpert sigpals@ré take veed: nfpbrthe -perbzangexbBeund ; SXpLesshon ¢ the

N-term nal transport signal of TolC 15 (the integral nenbrane protein TolC
of E. coli i§e§m1na1 RSsaA transport signal, iv) the transport signal
{

for the TolC protein Escherichia <coli; the following
transport signals are to be used: for the membrane-bound
expression - the N-terminal transport signal of TolC
15 (the integral wmembrane protein TolC of E. coli is a
multi-functional pore-forming protein of the outer
membrane of E. coli, which serves - in addition to

functions such as the reception of colicin E1 (Morona et

al., J. Bacteriol. 153:693-699, 1983) and the secretion
20 of colicin Vv (Fath et al., J. Bacteriol. 173:7549-7556,
1991) - also as a receptor for the U3 phage (Austin et
al., J. Bacteriol. 172:5312-5325, 1990); this protein 1is

not only found in E. coli, but also in a multitude of

( gram-negative bacteria (Wiener, Structure Fold Des
25 8:R171-175, 2000) ; the localization in the outer
membrane and the wide occurrence make TolC to an ideal
candidate to present heterologous antigens, in order

e.g. to cause an immune reaction.

30 Component IIIB).

Component IIIB) is a nucleotide sequence coding for
at least one 1lytic protein, which is expressed in the

cytosol of a mammalian cell and lyses the Bacteria



mul ti-functional pore-formng protein of the outer mnenbrane of E. coli,

whi ch serves - in addition to functions such as the reception of colicin E
(Morona et al., J. Bacteriol. 153:693-699, 1983) and the secretion 20 of
colicin V (F Bacteriol. 173;7549-7556, = ~al

receptor for%{(g rl33ﬁ(:t))hage %Austl n et alf)3 J. Bact erla%%g%)ﬁEg%/g&g%?Sla
1990); this proteinis not only found in E. coli, but also in a nmultitude
of gramnegative bacteria (Wener, Structure Fold Des 25 8:R171-175, 2000);
the | ocal i zatfoppeidabing R Qakn€ds inBabytesdEofthe hbsh@el\h/fcﬂlensamlccjaﬂ)emqmotmk)é go-C t o

an ideal candidate to pr esent het er gl ogous anti to
cause an i mmimsitive hagterim a lgis %Wwféﬁterqmg}ocy@g%%ﬁ@n??ql IStf’ré

hucl eoti de se @of Bk hofhg bEASEri#ARBNbNkdgend S | 1c}b\lfb|téil|i‘s is
expressed in @ﬁfd}%&t osoP of a Pran%m |anrlcel F wt | yses the Bact eria

03/ 072789 - 1(3ndolﬁﬁﬂ§b B3 D64 de Llst@rnaﬂsmcé‘s;slwgpmorﬁenﬁsﬁ%@raﬁ@é Yol ﬂwswff}sol

f the h I
'yt o prot ei ot tREres i denignba Ipefali i Bahafhtiic RATE MR EGHEOLAY

and/ or the hojjifigifbrdmdiéeri a nonocytogenes. Such |ytic proteins

(endol ysins) are for i nstance Listeria-specific lysis proteins, such as
PLYS5 | (Loessner et 5 al M crobjol 16:1231-41, 1995%‘ and/or t he

Li steria-specifi & h(?lrlerfge%%r THCLOREP DI ofF W iTstBFTEPEpPBnot Br S

preferred errbﬂﬁtl}:nﬁnitj)cfant Bifs d infvedit ¢ 001 £8mbld@ e naanbI DAk ) on fofr didd ey
conponents || .instance_ th onbi nati on_of Lysi rotein and the
hT‘%]e o %?\(garl]%l P A e'Lﬁ/(:f/or 17 may® g thel ndflin

hol i n. nay be con- stltutlvely
active.
( 10 The components ITIIA and/or IIIB may be con-
stitutively active.
Component IV).
Component 1IV) represents at least one nucleotide
15 sequence for at 1least one activation segquence for the

expression of component I) and, IT).

If the expression is membrane-bound on the outer surface of the Bacteria, the
activation sequence has preferably to be selected such that it is capable of being activated
in the Bacteria in particular a tumor cell-specific, tissue cell-specific, macrophage-specific,

( dendrite-specific, lymphocyte-specific function-specific activator sequence or an activator
sequence being cell non-specifically activated. Such activation sequences are for instance:
i) constitutively active promoter regions, such as the promoter region with "ribosomal
binding site" (RBS) of the beta-lactamase gene of E. coli or of the tetA gene (Busby and
Ebright, Cell 79:743-746, 1994); ii) promoters, which are capable of being induced,
preferably promoters, which become active after reception in the cell. To these belong the
actA promoter of L. monocytogenes (Dietrich et al., Nat. Biotechnol. 16:181-185, 1998) or
the pagC promoter of S. typhimurium (Bumann, Infect Immun 69:7493-7500, 2001).



Component 1V). Conponent V) represents at |east one nucleotide 15 sequence
for at | east one activation sequence for the expression of conponent 1)
and, Il1). If the expression is menbrane-bound on the outer surface of the
Bacteria, th actiyvati equence has preferably to e d t hat
it is capabl z"oofSEe/i%bgc%t?vat ed int hEM’Bac't eriain g%??i/cﬁgﬁ /aosat’%g r
cell-specific, tissue cell-specific, macrophage-specific,

dendrite-specific, |ynphocyte-specific function-specific activator sequence
or an activator sequence being cell non-specifically activated. Such
activation sequengesiad epfQEmiast &1L rel 3 as0BStriddst i gy addactediapr onot er
regi ons, such _as the pronoter region with "ribosomal _ binding site" (RBS) of
the beta-| acfdidde déife (r){g’sl':ls cat%r ¥ t fE RN ge Blsby Sl B89 ght
Cel | 79: 743- 346,i vEG94)ny iseqyr oot ers, nwit cleane seagaibd £c of thed ng iisrsdieced,
preferably pr ters, whjch tiv ter receptigp.in_ l. To

t hese bel ong ct%% séjcét%l\,%ir(g’rmggggg?y%s “mol gg{/ltfglg%n%s: ?Bhg?rlioghtsgt% cgﬁfl.l,d'Nat .

Bi ot echnol . P@ef&raigsy . 19985hor acthe ad@ proomaercos Sareyplyierhscitsad .
(Bumann, |nf%ﬁhxhﬁﬂuﬁr@9i769§tZ§QQaz%Q91)acW@JXﬂéW?7§% ) %épYophages,

PCT/ DEO3/ 00471 |If the plasmds are released fromthe Bacteria after its
lysis into tH&€"Rids’st o1t he2rEl LY"PRE Y4 vati on sequence i s not
cell-specific, but tissue cell-specific, cell cycle-specific or
function-specific. 5 PrefBacdray, isucthachievatiingn sequercesna&éftseheatad,

whi ch are particularlybac%ivated i n macrophages, dendritic cellshand

| ynphocyt es. Bacteria PACtfié ‘feaning of the invention are bactefiaafifich
are 10 usualisypaisled fieedt hiotr arisf errehsiec] eof i der Sleqprentes s eliemg f=or ei gn
for the Bacterl.gJ nga spgei al ephadi mengacedriat his invention, the Bacteria
represent grampositive or gramnegative bacteria, preferably bacteria,

such as Escherichia coli,
In a special embodiment of this invention, the

Bacteria represent gram-positive or gram-negative
bacteria, preferably bacteria, such as Escherichia coli,
15 Salmonella, Yersinia enterocolitica, Vibrio cholerae,

Listeria monocytogenes, Shigella.

Preferably, such bacteria are used, which are

attenuated in their virulence.

The components according to the invention are

20 introduced into the Bacteria by methods well known
, to the man skilled in the art. If the Bacteria
( represent bacteria, the components are inserted into
plasmids, and the plasmids are transferred 1into the
bacteria. The technigues suitable for this and the
25 plasmids are sufficiently known to the man skilled 1in
the art.

Subject matter of the invention are medicament
preparations containing the Bacteria according to
the invention. -
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Such medicament



15 Sal nonel l a, Yersinia enterocolitica, Vibrio cholerae, Listeria

nonocyt ogenes, Shigella. Preferably, such bacteria are used, which are
attenuated in their virulence. The conponents according to the invention are
20 introduced into the Bacteria by nmethods well known to the nman skilled in
the art. If the Bacteria represent basterra t he conponents are inserted
into plasmds, and the plasm ds are transferred into the bacteria. The
techni ques suitable for this and the 25 plasmds are sufficiently known to

the man sk nﬂa‘raﬁ%n Hre tf)p?lsta{%(;e' sgg&%‘éffé of The B&S er?Jac’c&% r{gqutlh&gl[tl?% ﬁ‘l ﬁ(gd' cament

preparatio con ainin teria accor he 1 nven 0 Such
medi canmemdolitfons farrabarrtattheqﬂmnnaoéstfsu'rtablerﬁtréme@msul&pehslfmﬂhe tfcall perofdhct eri a
according to the invention in the solutions famliar to the pharnmacist,
sui t abl e FBr°f{" %@HT“HH trafi9p- al so for the local, peroral, oral or rectal
adm ni stration. Anot her subject matter of the |nventi on is the

adm ni stration of a medicanent preparation containjing the Bacteria
accordi ng to tAothersebiestoratterplthe dyverfiontis theiadministratiga of a medigpmyntor

system ¢ ?r el¥a’rat ohﬂﬁ'ﬁ@tﬁg B'a@tteﬂa L&%p‘?@éﬂt‘é%%@mdoﬂt fhet J}ﬁmﬁ#&&}gﬂ' iS mah@t o the

nmuscul at Into a cavity, n organ, unor or 1 nto the
bl ood ci rlocdllytar eystendicipldy, lfomnétarcesmbjtlmoetpldmhisemta]he tibcstis, imerthid on i s t he

peroral or rectal .adm nistration of the di canment, ac it he
nvent | orMHSeBIEG TP IRGF 30Y: DR ereRhana fF Ro5or ipfodh b e case.

The adm ni strati on can be nade once or several tinmes. In each
adm ni stration, approxinmately 10 to 1079 Bacteria according to the invention
are adni ni st ek garticylar subjectimaiteriof thisinveriosfis theipsrorl b eactab pdiministratioraof

accordi NGt %eﬁf@gm&ﬂ g&trbﬂ to the invention fro the prophylaxis and/or therapy of a
proliferative disease. The administration can be made once or several times. In each
administration, approximately 10 to 10"9 Bacteria according to the invention are
administered. If the administration of this number of Bacteria according to the invention

does not cause a sufficient immune reaction, the number to be injected has to be increased.

Another embodiment of the present invention is a method for the production of a
medicament according to the present invention, wherein a Bacteria according to the
invention is prepared in a physiologically effective dose with one or several physiologically

tolerated carrier substances for the oral, IM, IV, IP, rectal or local administration.

After administration of the Bacteria according to the invention, the tolerance for a
cell presenting component I), for instance for a tumor cell, or for a tissue cell, from which
the tumor originates, is broken, and is cytotoxic immune reaction directed against the tumor

and/or its tissue cells is triggered.

Depending on the selection of component I), this cytotoxic immune reaction is
directed either exclusively against the tumor or also against the tumor cells including the
tissue cells, from which the tumor cells originate, i.e. against a tumor as well as of the

healthy tissue, from which the tumor originates.



does not cause a sufficient inmmne reaction, the nunber to be injected has
to be increased. Another enbodi nent of the present invention is a nmethod for
the production of a nedicanment according to the present invention, wherein
a Bacteria accordiﬂg%to the invention is prepared in a _physialo ica%Hy

effective dodE wtH bhé 't sever al ph‘ysi]oq ogically t of &t BE O P&r

substances for the oral, IM 1V, IP, rectal or local admnistration. After
adm nistration of the Bacteria according to the invention, the tol erance for
a cell presenting conponent 1), for instance for a tunor cell, or for a

tissue cell, fromuwhisLde thReckWnor OFi gicRat es;nisnbrioken, i andeihg sCytHOXi C

i mmune reaction directed against the tunor and/or its tissue cells is
triggered. DEEhdF OACEAR O& et TORIBA EBPETER2TIC LRI & CEPESHSBE T mrune
reaction is tdigecteketiber exel ush¥el yragaiynakitshe drlunyh ofa@ S0 fgad nst

t he tunor cellsli.n | udi ng t:}e ti ssue ceHI@ fromvm(;e.ch the tunmor cells
originate, i F&° algf;?]ff‘é'flaet 61° 3 el TOAS T BF 2RSS AT AT Fi §€8e, F ¥ UM

whi ch the t unirseord g3 natlesuk il 93/ 0R2IABOL 1y 16 auRCT/ DEGH D491 Sudyjreict
matter of the jnv i 1§ thus. . i nistratli f dic

preparation gcncfrc:lraﬁllnﬁlég‘??%hgf heygﬁ%ggf?gn@ f8r§ t%téragl% 5’;C)lhaynlakae>r<?s %&?‘Eéer a‘-;lprild of a
proliferativeudisicusene PEbEeRerat-i ve di seases are tunor 5 di seases,

| eukem as, virally caused di seases, chronic inflamuations, rejections of
transpl anted organs andpaulol MEWBeddheedsess tRid SPeetat igrbodinend; of
this invention, wherein conponent |) represents at | east one cell antigen,
which 10 is TSR by A°PERSEES 12tandihe PPEsGELtePPE I F5om i Th t he
t unor 10ri gi natLsexp hes sedi panentt aeeor dedg taoad tthes | fiveBtieor &19 sadni rdst er ed
foyp the prophylaxis_or _therapy of.a tunor of the glandula thyrojdea, the
ma{ma, the s holrrcéchf'h?héulr("iod'ne%fl?hréa%?/%ri ﬁ%e t"heed%ce?/rf‘?nfhé‘cc‘l/ogdplrnogst%? e,

t he cervi x ortiene inesingai arr i dar i adminitshe fed | 6wirngtheheprowknt avhsi sor

eXplalned Inéngéﬁpy of a tumor of the glandula thyroidea, the mamnma,
the stomach, the kidney, the ovarium, the nevi, the

15 prostate, the cervix or the vesica urinaria.

In the following, the invention is explained in more

detail, based on examples representing embodiments only.

Example 1: induction of an immune response in BxB mice
20 by immunization with salmonellae expressing
c-raf.

Raf is a normally cytosolic serine/threonine kinase

(PSK), which in conjunction with other proteins of

signal cascades controls the cell growth and survival

25 (Kerkhoff and Rapp, Oncogene 17:1457-1462, 1998;
Troppmair and Rapp, Recent Results Cancer Res. 143:245-

249, 1997). A binding of a growth factor to a respective
receptor normally leads via an activation of Ras, the
subsequent activation of Raf via several phosphorylation

30 steps via the PSK and tyrosine kinase MEK and the PSK
ERK to an activation of the replication machinery in the

cell nucleus (Kerkhoff and Rapp, Oncogene 17:1457-1462,



detail, based on exanpl es representing enbodi nents only. Exanple 1:
i nduction of an imrune response in BxB mce 20 by imuni zation with
sal nonel | ae expressing c-raf. Raf is a normally cytosolic serine/threonine

ki nase ( PSK) ' [ njunction wth_other protei ignal cades
controls the v&%l mg}rzg%t# g%d survi val 'ZS?Z Ker khof f andeéajg%PEéwgéggﬁgﬁf
17:1457- 1462, 1998; Troppnmair and Rapp, Recent Results Cancer Res. 143:245-
249, 1997). A binding of a growh factor to a respective receptor normally
| eads via an activation of Ras, the subsequent activation of Raf via
several phosphosy] atrea 30 r$teeps M a4 hen PSKe aREnt YEaSI Rendii nase Meke and t he
PSK ERK to an activation of the replicatjon nachinery in the cell nucleus
(Ker khof f and*¥Fapp; SORFSYETE" 177145 %62 St 630727830 ¢F 21l human

PCT/ DEO3/ 0047dumdP98) zathe sf iamst ddarkdidod hi srehai Revihemsdwml | Kegpsodein
Ras, is present in a_nodifi form.in,30%of a human umprs (Zachos_and
Spandi dos, Ol%'é%ev?’m(&:%};?sjllbn%tagl ) 1526?%5-97&‘9?[857) ) ol%aapgfg aﬁngff%a?:t or

of Ras3and i sp®epersentni mmnooear-eexpressed fformm i nma eul hilodeude dfiman
tumors (Naumaf @lmorBeCGRMudBRSI L5 £ANCeR FES e pl432Y e 1990) . For
the test in the nouse nodel, transgenic mce were used, which over-express
the conpl ete Yot etdife28f . 10%Me constitutively active kinase domain (BxB)
(Kerkhoff et al., Cell Gowh Differ 11:185-190, 2000). Therewith, the mce

spont aneously deviedop JHinNg LWHOr $nap OX mohald maaxear takgegehll thece

generation of the vaccines, the human c- Raf
were used, which over-express the complete molecule or

10 the constitutively active kinase domain (BxB) (Kerkhoff
( et al., Cell Growth Differ 11:185-190, 2000). Therewith,
the mice spontaneously develop lung tumors approx. half

a year later.

For the generation of the vaccines, the human c-Raf

15 cDNA was cloned by means of PCR in-frame with HlyA into
the plasmid pMOhly 1 (Fig. 1). Subsequently, the plasmid

pMO-Raf was transfected into attenuated salmonellae (S.

typhi murium SL7207), which carry a defect in the aro-

matic metabolism (Hoiseth and Stocker, Nature 291:238-

20 239, 1981) . In the immune blotting by means of
antibodies directed against c-Raf, the c-Raf HlyAs

fusion protein could be detected in the bacterium lysate

( as well as in the culture supernatant of SL7207 bacteria

transfected with PMOhy-Raf.

25 BxB transgenic mice were orally immunized at an age
of 7 - 10 weeks with the salmonellae (dose 5 x 107%9),

and the vaccination was repeated twice in an interval of

5 days. 45 days after the last immunization, an
intravenous refreshing vaccination with 5 X 10”5
30 salmonellae was made. For control purposes, naked c-Raf

coding DNA was intramuscularly administered to the mice.

5 - 7 days after the last immunization, now serum

samples were taken, and the antibody response was



15 cDNA was cloned by neans of PCR in-frame with HLlyA into the plasmd
pMohly 1 (Fig. 1). Subsequently, the plasmd pM>Raf was transfected into
attenuat ed sal nonellae (S. typhi nurium SL7207) , which carry a defect in

t he aro- natlvgorr%tzfggbl i (Hoiseth and Sfgcker, Natur eP%9I:L ﬁg?}pogiﬁn

1981). In the i mm ing by neans of ~ anti bodies dire agal nst
c-Raf, the c-Raf H yAs fusion protein could be detected in the bacterium

| ysate as well as in the culture supernatant of SL7207 bacteria
transfected with PMohy-Raf. 25 BxB transgenic mce were orally immunized at
an age of 7 a-nalﬂyﬂ\@&k%yV\linié‘hrﬁshEO$a|aﬁDm€J;i:afm(dQ%& 5 Xod0tQ)is, pwsbdde
vacci nation S repeale an |nterv 5 days., 45 da after the
| ast i muni z\éttval} ont Pzng Q %lra eno srurmef“faeshl% %%:(Z:Fﬁatl S W %“S& AR 30
sal nonel | ae msthracbezpd::oart@@ntprrcﬂtqom peses, baakeddc- Rabtedadi ng DNARaES

i ntramuscul ar llyar?éjﬂgl:ézleroexd Lgtt h;%{ﬂ& ectéd 8acqaeyrslaaf t gé]yt hﬁ?elj,(_ﬁétt,lon

i mruni zati on, nOM/serun1sanp es were taken, the anti b response was WO
03/ 072789 - 1€ - tPET/ DEABAQOUT M aﬁla!lvzseqjiltws meark of lacwester nelingt . ofor

this purpose,,,the.di00 did it ed. seum yessbylrddi zed agalnsis penlyr angs
w th separated protein and blotted protein of c-Raf- transfected or not

transfected ERREeF?Pa. ThESdet éCYUINE 2 Df ¥ hie! boBNAP ¥ &afantt 1ows Bec & oadk

pl ace by neans.pfo7 antd besi espepeeiilci cahenpayse 1 g& theCONtbBShet O1ddE
control mce, inmunized with I\/bhl% Raf transfected SL7207, c-Raf-specific
anti bodi es ofSthedi sBEype & dcoul™d e iridu®dd RS i t51HA%" bekP? 5hoth t hat

an 10 iomruni zdnwhi bt hohhew descriheddsaleramneld agacapnknaale can break
the self-tolerance and induces CD4+ T cells, which are

necessary for the antibody isotype change to IgG.

For the analysis of the CD8+ T cell response, C57BL-

6 mice were immunized following the same protocol. 7

15 days after the last dimmunization, spleen cells were
isolated, and they were stimulated with Raf-over-
expressing EL-4 cells. 1 h after beginning the
stimulation, the wvesicular transport was blocked by
Brefeldin A, and after another 4 h, the cells were

20 stained with (CDS8 and IFN-g-specific antibodies and
analyzed by flow cytometry (Mittrucker et al., Infect

Immun 70:199-203, 2002). Only in one pMO-Raf-immunized

mouse, a Raf-specific antibody response could be

detected.

25 For detecting the tumoricidal activity, 10, 12 and
14 months o0ld immunized and not immunized BxB mice were

killed, and the lung mass was weighed. The lung mass is

a direct measure for the size of the tumor. 1In the
group, immunized with SL-pMO-Raf, after 14 months
30 clearly more frequently mice with a reduced lung mass

could be found than in the control groups including the
group, which has been immunized with naked DNA coding
for c-Raf (SL-pCMV-raf). Normally, the tumor growth on

not treated animals 1is not reversible (Kerkhoff et al.,



the self-tol erance and i nduces CD4+ T cells, which are { necessary for the
anti body i sotype change to 1gG For the analysis of the CD8+ T cell
response, C57BL- 6 mice were imuni zed followi ng the sane protocol. 7 15
days after t | ast ggupg ation, splee ells were isgl n wer e
stinmul at ed wh’f% @f/-%v r- éxpr essi ng EL- é:ce"lls. 1h aﬁggﬁﬁggaﬁ’ﬁ?hg%{]ﬁe
stinulation, the vesicular transport was bl ocked by - Brefeldin A and after
another 4 h, the cells were 20 stained with CD8 and | FN-g-specific
anti bodi es and analyzed by flow cytonetry (Mttrucker et al., Infect |mmun
70:199- 203, 2002) . cG8lY ni b DNLe pPMO1Raf-dismyy zedo ooPUsSern s Raliagpeci fu €
anti body respanse could be detected. 25 For detecti ng,the t.unori.ci dal
activity, 10,58 ahB@t14"ndiit' s oFRST MRz Ed HHtf 1ot U1 RfudiiZzdd By ce
were Kkill ed,ramchiheal sngonads pwas ewsd gheth thhe fengramsson £ ahdect
measure for thned Sil%ee Qli'lvterlll%itounm e'scl:lnilt)h$ hgrrce)upl’s i Wpé%gg \{a\.litha StL_ oNrD- Raf’
after 14 nonths 30 clearly nore requen? y mce wth are uced l'ung nass
could be fourndhadiamein the control groups including the group, which has
been i muni zed with naked DNA coding for c-Raf (SL-pCW-raf). Normally, the
tunor growth on Mol dreated: apiaRks kg ARk euals bleg (Kerkhof fo et al,, WO
03/072789 - 19 - PCIT/DE03/00471 Cell Gowh Differ. 11:185-190, 2000).
These data t HiE® EShoWePFRS §H ¢ hi § Texplet f méMY &P VAR F&N oh2wWiRTE BiL1 Raf
ani mal s coul & Dt ecthef r 9B tth@ cg@narAtd oanaf 1MaREs, i@and -tRhe 1dwedtd on
described here js suitable_as a tunor., 5 vacgcine.

animals a c-Raf-specific antibody response and T cell

10 response.

By means of the same experimental systems,

salmonellae can be produced as vaccines, which express

isoforms of C-Raf (such as for instance B-Raf and Aa-
Raf), mutated C-Raf, B-Raf or A-Raf, epitopes of normal
15 or mutated C-Raf, B-Raf or A Raf, or combinations of

epitopes of normal and/or mutated C-Raf, B-Raf or A-Raf.
Examples for a mutation coming along with a loss of the
activity of Raf are mutations of the Ras-binding domain,

the kinase domain and/or the phosphorylation sites.

20

Example 2: induction of an immune response in BALB/C
mice by immunization with salmonellae

expressing PSA.

The existence of tissue-specific antigens, in

25 particular of those, which are synthesized and expressed
to a high degree by tumor cells, is, beside the
diagnostic usability of these markers, also a possible
starting point for therapeutic approaches. For the
prostate carcinoma, up to now three antigens worth

30 mentioning have been identified: PSA (prostate-specific
antigen), PSMA (prostate-specific membrane antigen) and

PSCA (prostate stem cell antigen). Whilst PSA exists



These experinments further show that the carrier systemrepresented in this
invention can in principle break the self-tolerance and induce in
c-Raf-tolerant animals a c-Raf-specific anti body response and T cell 10
response. By a ame experine | systens, I || e
produced as va(tg(:ira%’(!s)&\t%hhzle%% expr ess isgégrms of C Raf§ g%ﬁ%gsﬁg%rsqﬁnis)t ance
B-Raf and A- Raf), nmutated C-Raf, B-Raf or A-Raf, epitopes of normal 15 or
nut ated C-Raf, B-Raf or A Raf, or conbinations of epitopes of nornmal and/or
nutated C-Raf, B-Raf or A-Raf. Exanples for a nutation comng along with a
| oss of the aaActdadyyinfeRalyaramad addons DA dheoRas-Rixpdidi: DM thert he
ki nase donmai n_and/ or the phosghoryl ation si tgs. 20, ExarrRI e32_: indu3cH(())n of
an i mune respbhse °f BALE CERCee WY rmAiRfZat it wi PR%s &1 nohel 1 adt 70

expressing PSfAsélhe wexist enceadf. ,t i Bsuecspeci £i: 6santsi,gensgiin agd patscul ar
of those whigh, are, syothasized, aad.expressedo£0.a high deocee by f ugor
cells, is, beside the i aghostic usability ©of these markers, also a

possi bbPe stdftdhg pai'nté 4éoré 3 her dpeduise igpprdathéd2 .For°1he, phestier
car cl nons, upeJA&@QM&&Qregsan&hg_emés\eor_tclas%@ MRt oNi NG NaYEe H€CM  the
identified: PS (Pr ostate-specific antigen), PSMA (prostate-specific

menbr ane antilRiHlhnd P3RSt ost aedisfeme@dllatatt i geAP. WATSTE PSR ki st s
WO 03/ 072789 rumdr - RGHOEQH P04¢1l zal reahycddeodr lyo 105 -1 9685 |10 @d;

over - expressed manner (\Watt et al., Proc. Natl. Acad. Sci. USA
83.3166_3170Re1ter et al., Proc. Natl. Acad. 'Sci. USA 95:1735-1740,
10 1998). The organ specificity makes PSA as well as PSCA

to a potential target antigen for the development of

immune therapies against the prostate carcinoma (Reiter

et al., Proc. Natl. Acad. Sci. USA 95:1735-1740, 1998;
Hodge et al., Int. J. Cancer 63: 231-237, 1995 ;

15 Armbruster, Clin. Chem. 39:181-195, 1993).
In this first experiment, it was intended to show

whether PSA-secerning salmonellae on the base of the
vector pMOHLY 1 can induce an immune response in BALB/c
mice. For this purpose, first two NsiI interfaces were
20 introduced by polymerase chain reaction (PCR) 1into the
c-DNA sequence of PSA, in order to make an in-frame in-
sertion of the amplified fragment into the target vector

possible. For the amplification, a fragment of 645 base

pairs (bp) was selected. As primers served 51 -
25 GTGGATTGGTGATGCATCCCTCATC-3" and 5'-
CAGGGCACATGCATCACTGCCCCA-3'. The PCR product was first

cloned blunt-end into the vector pUC18 and later ligated
via NsilI interfaces with the target vector pMOhlyl. The
correct insertion was controlled by means of restriction

30 digestion and confirmed by sequentiation (Fig. 2).

By means of this salmonella strain, BALB/c mice were
now nasally immunized three times 1in an interval of 3

weeks with a dose of 1x107. The 1mmune response is



1986; Wang et al., Prostate 2:89-96, 1981) and thus contributes for
carci noma di agnosis (Labrie et al., J. 5 Urol. 147:846-851; discussion
851-842, 1992), the PSCA expression is in nost cases only increased in the

| ocal | y adva d L b ntiated and astasized t e t al.
Oncogene 19:¥§§89i%8g?53335; Reiter et al., Proc. hbt%qugz%ag é?&gﬁ A
95:1735-1740, 10 1998) . The organ specificity makes PSA as well as PSCA to
a potential target antigen for the devel opnment of i mrune therapi es against
the prostate carcinoma (Reiter et al., Proc. Natl. Acad. Sci. USA

95:1735- 1740481998 ed Hodga eWeakernl Nblod. Ladicede 63:arB1id3F,ackEAAniarlb

Ar mbr ust er, git%kicngn1t§g:18l-l95, 1993). In this first experinent, it was
i ntended to SRow " Whethet béﬁ?éecerning sal nonel | ae on the base of the
vector pMOHLY 1 can induce an inmune response in BALB/c mce. For this
purpose, first two Nsil interfaces were 20 introduced by pol ynmerase chain
reaction (PCR) into the c-DNA sequence of PSA, in order to nmake an in-frane
in- sertion of the anplified fragnment into the target vector possible. For
the anplification, a fragment of 645 base pairs (bp) was selected. As
prinmers served 5 25 GIGGATTGGITGATGCATCCCTCATC-3' and 5' -
CAGGGCACATGCATCACTGCCCCA-3' . The PCR product was first cloned blunt-end
into the vector pUC18 and later ligated via Nsil interfaces with the target
vector pMohlyl. The correct insertion was controlled by neans of
restriction 30 digestion and confirnmed by sequentiation (Fig. 2). By neans
of this salnonella strain, BALE/c mce were now nasally inmunized three
times in an interval of 3

(



weeks with a dose of 1x107. The inmune response is WD 03/072789 - 21 -

PCT/ DEO3/ 00471 detected with Western bl ot anal yses and intracel |l ul ar
cytokine staining. 22 CLAIMS 1. A bacteriumas a carrier of nucleotide
sequences coding for a cell antigen, which conprises a plasmd or expression
vector wwth the follow ng conponents: 1) a) at |east one nucl eoti de sequence
coding for at |east one epitope of at |east one antigen of at |east one
cell protein or at |east one oncogenicaldy nmutated cell protein of a tunor
cell and/or, b) at |east one nucl eotide sequence coding for at |east one

epi tope of at |east one antigen thatcliagygpecific for the tissue cell from
whi ch the tunor originates, |I1) at | é&ast one nucl eoti de sequence coding for

at | epstp BQ&erﬁﬁrﬁfa@arbaFrﬂ‘@fofﬁ&él@%’cld@ts%auéfﬁ:'ek%o&fwg tde céll@ﬁﬂg@‘n PhHEDnided 8 @
cytokine, interleukin, interferon and/ or chendki ne I east one

nucl eot |RJ%3F%'€@0§¥#U@S%%V¢@°WVUH‘ thefollawinggiomespsptem whi ch makes it possible to
express the expression product of conponents |I) and |Il) on the outer surface
of the Ibacte®i lﬁH%ﬁH?’QﬁnW@?éeWﬁ!‘C@@Bﬁ'@g@f@ﬁ lgpsbengepritope Gbableadne| ) and

I'1), and is the anh&éWbﬁ’a?'lébsrt Bﬁé‘é&%rbte‘ﬁi Snitlie o@ﬁﬂﬁfg'eﬁi&blﬂl rﬁgﬂa'teo(dé"rl%cﬁgih' de

sequences contai ni hg A.  HyB and H yD under the controal

hl y-specific prcﬂfrﬁtt@ﬁﬂ?f CQ"I‘@d}‘FErmI ysin transport signal of Escherl chia coli
(nucl eoti de sequences containing HyA HyB and H yD under the control of a
not hly-specii @tirast ene ayclentidaseaygnceicading ﬁ%rﬁiﬁﬁsg’oﬁﬁ epitopefohat lepwt oge| ayer

(Rsa A) prote'na%iEg&ﬁwap#g%eaf.chr TRERRLYSCPonihidl ROSASodhaRal for the

Tol C protein of erichra coli a nucl eot | sequence for a

protein II )OI 1 X fdaag lqé.'ﬁuéP@&IH%erﬂ]r@cﬁce c&ﬂﬁg?&ta‘?%t Se %@%Hﬁ?%m&?ﬂe!s%elw ther

i ntracel ["ul ar y re easl ng h are contailn

bacteria, ar@mugp susterr\e@mfls arsytakine) Btarteddin siptgrferanearidier c@ﬁm&me,vat i on
sequence for expreSS| ng one or several of conponents I) to Il11B), said
acti vat i lBf) sijlrastensrigigptide seayenseicoding fora tirnsaprt syam; whichakes it pessible to

activation SeguRICthe YHrELidropoaRARE oot 1 ahe hj ¥RiHebutdt dulSce of the
bacterium and/or secrete the expression product of component I) and il), and is the
hemolysin transport signal of Escherichia coli (nucleotide sequences containing HIyA,
HlyB and HlyD under the control of the hly-specific promoter), the hemolysin transport
signal of Escherichia coli (nucleotide sequences containing HlyA, HlyB and HlyD under
the control of a not hly-specific bacterial promoter), the transport signal for the S-layer
(Rsa A) protein of Caulobacter crescentus or the transport signal for the TolC protein of

Escherichia coli, and/or,

[lIB) a nucleotide sequence for a protein for lysing the bacterium in the cytosol of mammalian
cells and for intracellularly releasing plasmids, which are contained in the lysed bacteria,

and

V) at least one nucleotide sequence for an activation sequence for expressing one or several
of components |) to 111B), said activation sequence being selected from the group
consisting of “an activation sequence, which is capable of being activated in the
bacterium, or which is tissue-cell-specific, or which is not cell-specific”,

wherein each of components |) to IV) can be identical or different, and each present once or

multiple.

2. The bacterium according to claim 1, wherein the bacterium is a gram-positive or gram-negative
bacterium and preferably selected from the group consisting of “Escherichia coli, Salmonella,
Yersinia enterocolitica, Vibrio cholerae, Listeria monocytogenes, and Shigella”.



bacterium or which is tissue-cell-specific, or which is not cell-specific",
wherei n each of conponents I) to IV) can be identical or different, and each
present once or multiple. 2. The bacteriumaccording to claim1, wherein
the bacteriumis a grampositive or gramnegative bacteriumand preferably
selected fromthe group consisting of "Escherichia coli, Salnonella,
Yersinia enterocolitica, Vibrio cholerae, Listeria nonocytogenes, and
Shigella". -23- 3. The bacterium accordiogg to any of claims 1 to 2, wherein
the bacteriumis attenuated. 4. The bacterium according to any of claims 1
to 3, wherein conmponent |) is a nucleotide sequence coding for an epitope
or several epitopes of an antigen or several antigens of a protein or

several proteins, optionally nutated, of a tunor cell, wherein this protein
is pref efiplattehahesdcerlidg @rank,fb@cuagﬁsowb £ Qlkersih Db &teri B I ARl T |
transmenbranic or intracellular part of a receptor; extracellular,
transnenbranic or intracellular part of an adhesi on nol ecul e;

signal -transducing protein; a protein controlling the cell cycle;

transer iyiel fioterithl fdcordifd 0§ b ERIMON 18, Urddréin BRBEHERTIFis B RicRbiide séftidnid I al
protein", the protein preferably being an oncogenic gen product or a

suppres sr@ﬂmgé@rean eniloae of severalepionsscaf @piantgeeicieypray aptigens of mproteinior pieral
CONMPONeHrotbins CEABASH RuaRld, Pf"‘é‘idn%%eﬁ‘%ér@ﬁ't s pRAGR XEpteferaBly 84ILABS rofltREt ed

fromthe group consi'sting neu rogen receptor, estrogen
r ecept ordroyR ennisistng et @ptf@ﬁe"uleairauném@mbtﬁmc wrppycellptrppart Oﬁmceptpe@esﬁ@wlulams

Bl o e ShgRibRii & iRFaciRRt part of b S¥lesiof tabe, S ingPh pngghuci protginy - Y

M/b, G- Nasetein|aptrollingythe, celcyghe; transerigtion fagter; dlﬁgmaMnmotemAmbuomptem,

D(1-3), v thEhordtdK plefeiably Bing afoncobeni 7,
ois, pRETEArot e protehelsterafly o apnopbepldkh Pinguet ra PP sarkl
P53 and préguebl ogues, C Myc, NFkB, c-Jun, ATF-2, Spl, carcinoenbryonic
antigen, al pha-fetoprotein, MACGE, PSCA, MART, (p100, tyrosinase, CRP,
TCF-4, viral antigens of the viruses HPV, HCV, HPV, EBV, CW, HSV'. 6. The
bacterium according to any of clains 1 to 3, wherein conponent 1) is a

nucl ot i The bastanismcaccorsing togsldimrs, serain cereponentl) ensodgseredli antigen andhtheiri ssue

Ehyr o aoseasr el Blione, a6ces nbirih bR YoRB A Heroh I, Bharcfle P
gl andul estragerarecaptor, umidiine ms:epba Efals redestor, l&FéB%& ERRBH, |T|EiaﬁlL raceptoatFAS, cer vi x,
tuni ca SgiEsisha receptor, c-Raf (Raf-1), A-Raf, B-Raf, Ras, Bcl-2, Bcl-X, Bel-W, Bfi-1, Brag-1, Mcl-1,
A1, Bax, BAD, Bak, Bcl-Xs, Bid, Bik, Hrk, Bcr/abl, Myb, C-Met, IAP1, IAO2, XIAP, ML-IAP LIVIN,
surviving, APAF-1, cyclin D(1-3), -E, -A, -B, -H, Cdk-1, -2, -4, -6, -7, Cdc25C, P16, p15, p21, 27,
p18, pRb, p107, p130, E2F(1-5), GAAD45, MDM2, PCNA, ARF, PTEN, APC, BRCA, P53 and
homologues, C-Myc, NFkB, c-Jun, ATF-2, Sp1, carcinoembryonic antigen, alpha-fetoprotein,
MAGE, PSCA, MART, Gp100, tyrosinase, GRP, TCF-4, viral antigens of the viruses HPV, HCV,
HPV, EBV, CMV, HSV”.

6. The bacterium according to any of claims 1 to 3, wherein component |) is a nucleotide sequence
coding for an antigen that is specific for the tissue cell, in particular selected from the group
consisting of “glandula thyroidea, glandula mammaria, glandula salivaria, nodus lymphoideus,
glandula mammaria, tunica mucosa gastris, kidney, ovarium, prostate, cervix, tunica serosa

vesicae urinariae and nevus”, from which the tumor originates.

7. The bacterium according to claim 6, wherein the specific antigen is selected from the group
consisting of “androgen receptor, estrogen receptor, lactoferrin receptor, basic myelin, alpha-
lactalbumin, GFAP, PSA, fibrillary acid protein, tyrosinase, EGR-1, MUC1".



vesi cae urinariae and nevus", fromwhich the tunor originates. 7. The
bacterium according to claim®6, wherein the specific antigen is selected
fromthe group consisting of "androgen receptor, estrogen receptor,

| actoferrin receptor, basic mnmyelin, alpha- |actal bumn, GFAP, PSA,
fibrillary acid protein, tyrosinase, EGR-1, MJCL". -24- 8. The bacterium
according to any of clains 1 to 7, wherein conponent Il encodes a protein
selected fromthe group consisting of "M CSF, GWCSF, G CSF, |FN al pha,

- beta, -gamm, IL-1, -2, -3, -4, -5, -6, -7, -9, -10, -11, -12, -13, -14,
-15, -16, human | eukem a inhibitory factaiy (LIF), RANTES, nonocyte
chenotactic and activating factor (MCAF), macrophage inflanmtory protein-1

(M P-gl- an*riafb%cter.hﬁaté&ordwtb%?fafhlaﬁq%it@? 'M&rélﬁ%i%ban&tGIWbaésa totén- 9. The

bacterium according to an clai nms in_conponent |l encodes a

chermki rfEleaied o iecgrawb RoRStng opr "é‘ﬁéFa@'\QrC%I @c@%ﬁ 'FNoa’rpfﬂaaebegja.oaﬁmma IL-1,

consi sti 12930f4 BPOTES, 9 TPmQey g2, ﬁbeﬁntﬁrstne I"i’tﬂﬂariiféhké/rﬁfa'|ﬁ}9b|fcﬁ§?Fé&forQl'_\(ﬁ)°\F)
macr oph protein-1 (M P-1-al pha, - beta), neutrophil

armat or
activat |Fg‘lg]\' %tre@npczte(q%motqcﬂc apd getivating fapmé (MEAFarmagophagsrviamynateryany of
claims Ik@ind ( I\Wﬁe’fprﬂacﬁlgﬁ?r}‘l’e@lhobﬁlllﬁtﬁé{]ﬁﬁgﬁ&eﬁig%r?&grlgtse' n selected from

the group consisting of ic protein o ram po acteria, lytic
protein of Listeria nonocyt ogenes, PLY551 of Listeria nonocytogenes and/ or
holin of Listeria nonocytogenes”. 11. The bacterium according to any of

claing I hfecbaé%ﬂumcﬁofhgct%%?%?Eltalnlus\ﬁ PSR c%paﬁéthlaérBBdesSEQIH@'H&I@né"gﬂoCh

is capable of being activated in the bacterium and t IS tunor

cel | - spdle ehemoking is prrferably selgstad from thewgierp persisting @éi‘:RANEES monocyte _
dendri t &nap@ectié Snd EMWHH&FH:&SM@QF 'n‘?acré;ﬂﬁﬁé'urﬁ(énﬁﬁ’ﬁﬁﬂyfdr&elno{ %I\VII'P’a’F al‘pg?,b-e' ng

cell-non-specifically activate Cteriumaccording to any

cl ai ms beta), nevtropbihpetivatingypratein- ANAPAdL&nponent 1) according to any of
claims 4 to 5 and at | east one conmponent |) according to any of clains 6 to
7. 13. The bacteriumaccording to any of claims 1 to 12, conprising at |east
one corrponent IIlA) and no conponent |I11B). 14. The bact eri um accor di ng to

any di0. diheibestetiumpaceordingsaany of aigins & tmovherein comBpnentdIencadsmadyfisrrotein A) |
=25 15.5efdc anCchﬁﬁfF%rt}r?ud)E&Ts‘f‘srtlﬁQ'oY“Iﬁlctdu'&@fn of BFrh PBsiti O BB, Mic Prdt@iRteer | Um

according to an
Listeria monocytogenes PLY551 of Listeria monocytogenes and/or holin of Listeria

monocytogenes”.

11. The bacterium according to any of claims 1 to 10, wherein component |V codes for an activator
sequence which is capable of being activated in the bacterium and that is tumor cell-specific,
tissue cell-specific, macrophage-specific, dendrite-specific, lymphocyte-specific, function-specific
or that is being cell-non-specifically activated.

12. The bacterium according to any of claims 1 to 11, comprising at least one component I) according
to any of claims 4 to 5 and at least one component I) according to any of claims 6 to 7.

13. The bacterium according to any of claims 1 to 12, comprising at least one component |lIA) and nc

component |1IB).

14. The bacterium according to any of claims 1 to 12, comprising a component {11B) and no

component [HA).



to 14. 16. Use of a bacteriumaccording to any of clains 1 to 14 for the
production of a nedicanent for the prophylaxis and/or therapy of a disease,
whi ch is caused by uncontrolled cell devision or an infection, preferably a
tunmor disease, in particular a prostate carcinoma, an ovary carcinona, a
mamma car ci nonma, a stomach carcinonma, a kidney tunor, a tunor of glandul a
thyroi dea, a nelanoma, a tunor of cervix, a tunor of vesica urinaria, a
tumor of glandula salivaria, or a tunor of nodus |ynphoi deus, a | eukem a, a
viral or bacterial infection, a chronic inflammtion, an organ rejection
and/ or an autoi nmune disease. 17. The usg_according to claim 16 for the
renoval of a tunor as well as of the healthy tissue, from mhich t he tunor
ori gi fsat@ﬁuedégmeWPSréfér‘éblgCaCtﬂFrB\' Oélccﬁr% g6Mp r‘ingfé Bh&EridA afceora% *8\' aifnd8

medi canent is prepared r the Il ocal parenteral, oral or ?ec ta

admi ni sttpd#i on. 19. A method for the production of a nedi canent according to
any of clains 15 to 18, wherein a bacteriumaccording to any of clains 1 to
14 is prepared in a physiologically effective dose with one or several
phyS|oI ogically tolerated carrier substances for the oral, IM

rect al6- dfse Qf@ahactea@m afcording focay fglaims pitashian the predustiossif aﬁn%f@mnt for the

comr | SR AN LDy bia iRekal) wARHIE Kl g AR Hoq cBl BBvidon blarl 4. 21

A net ho uction o act erium acco to any ailns 1 to
14, wheriefegtion, preferabld a tumoestlpe@e@sirmﬁrtmr@rpra&té@rqﬁrﬁ@oma af| QMaRy caycingma, a

pr Oduce%a,ﬁm Brdih£'d d48héh ErBRSMA! RANYY fufhdr M Rimd?oR§EhduIR thyPSiBELSST ON

vecto
melanoma, a tumor of cervix, a tumor of vesica urinaria, a tumor of glandula salivaria, or a tumor

of nodus lymphoideus, a leukemia, a viral or bacterial infection, a chronic inflammation, an organ

rejection and/or an autoimmune disease.

17. The use according to claim 16 for the removal of a tumor as well as of the healthy tissue, from

which the tumor originates.

18. The use according to any of claims 16 to 17, wherein the medicament is prepared for the local,

parenteral, oral or rectal administration.

19. A method for the production of a medicament according to any of claims 15 to 18, wherein a
bacterium according to any of claims 1 to 14 is prepared in a physiologically effective dose with
one or several physiologically tolerated carrier substances for the oral, IM, 1V, IP, rectal or local

administration.

20. A plasmid or expression vector comprising the components 1) to IV) according to any of claims 1
to 14.

21. A method for the production of a bacterium according to any of claims 1 to 14, wherein a plasmid
or expression vector according to claim 20 is produced, and a bacterium is transformed with this

plasmid or expression vector.





