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clinical results of this testing of the various
approaches have tended to be disappointing overall and
in particular for  neoplastic diseases. Technical

25 problems are substantially the reason for this. Thus,
the carriers o¢f nucleic acid sequences show a target
cell sgpecificity which is too low, the number of cells
which can be transduced is too low, and the strength
and duration of expression of the desired protein 1is

30 too small for a therapeutic effect.

One established form of immunotherapy is immunization
with an antigen, which 1s called wvaccination. After
immunization with an antigen, the Dbody produces
35 specific antibodies and/or specific cytotoxic
lymphocytes which have prophylactic or therapeutic
activity, for example against infectious agents.
Various apprcaches have been attempted for some decades

for the treatment by vaccination of previously



for the treatment by vaccination of previously - 2
insufficiently treatable or incurable disorders. At

the forefront of this is the therapy of neoplastic

di seases by a tunor vaccinatign. The aimis to bring
about through a tunor vacci ne“an i nmune response
against_.the. 5 tunor, leading to.lysis,.of tunor.cells

and BV U T Y O AT T RORT 1 9h SPCArTCERedttnppets: At the
ti sbuee fHovievef ,tinbs bs eakeéhtbeghpinofumerpl herapydhasases
begg, achi eyable fscoyele i Uie Vahouss WM pring about
vaccl nes tested to date. A substantial reason derives

f r cRREMEIIS 02 cANMNEE YOCCAREN GOl Eitiee BESRIRese uaBRinst the

shostuh®F, i 8abYARN tolTNUssis - 8kt RQEGR ideliss POSSI Bhentually
n

with a |l arge nunber of ~_immunot herapy approaches to

i ndiie e SeMAPEFEPY vt 3d L t GiBr -SSP f FéSTugel |HoWever, no
r espesnsieshidigh f Lequantdy doesappoth£or bekat eadtiidvddiee as

icid f e.d. Jh _ L.,
1607 66YS 17§ RET G5y et PRrdifs” pasiEe 7O 4. 2

varsoust aratises.  Thessor ncl ddeiveasuf Eroment the so-called

e o

ancd Brhoyalet i Vati 68 oPoPsédilies 20 timsidle +#wed¢ unbrmoer

(f of X - BYy TEGpRoBHRY eXpr assiuit eb1Aegabiye well a
regul atory markers such as B7-H in the tgg?r tissue

or BYITIREG TN drSfedul AEEP§ FCcel FR1S hadviswpeatly does

I MO SEpPE €Bstednt w et i eEhe ( Bambew-iBatheffblatune.g. Thurner

R g s

20

25

30

35

t unbindines nappontandar evafiegaentdanssased Birese  include

de itig. : i in an ra [
Col Ao EEIShG (SRR RERn' Do OTERE L pissue by
i mereebiion Wit Bedérdri®ukadel |18t cdhpri segncer Research

actsyas? o 0f 44 her168)d)S exnvi/ve. RadtNgat{oRUI&F NAY) cells
thereof with antlgen %for exanpl e gurlfl d protein, ,
t unRStEF | TRt YHRYT of LT PREFPpBpPYddEF —Bn@r Dy expression

of negative regulatory markers such as B7-Hl1 in the
tumor tissue or by stimulation of regulatory T cells
having an immunosuppressant effect (Review: Bach,
Nature Reviews, 3:189-198 (2003})).

Several methods are currently employed in different
clinical phases for tumor vaccination and @ are
fregquently based on dendritic cells (summarized in
Bancherau et al., Cell, 106:271-4 (2001)) . The
commonest type of immunization with dendritic cells
comprises activation of the cells ex vivo, loading
{(“pulsing”) thereof with antigen {(for example purified
protein, tumor cell extract or defined peptides) and
subseguent administration thereof. Alternatively,
methods which include fusion of cells are alsco used. In
this case, for example, irradiated tumor cells are
fused to dendritic cells by suitable methods such as an
electric field and subsequently administered (Kugler et
al., Nat Med 6:332-6 (2000)).



subsequent adm nistration thereof. Alternatively, 35

met hods whi ch i nclude fusion of cells are al so used.

In ‘this case, for exanple, irradiated tunor cells are
fused to dendritic cells by sujtable nethods such as

an electric field and subsequently adm ni stered
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ar el pfpsugesntities of bacteria are observed in the tumor
after i.v. injection, they are derived from relatively
few precurscrs {Mei et al., Anticancer Res 22:3261-6
(2002)). However, this is unfavorable for therapeutic
25 use, for example in the sense of gene therapy with
salmonellae as gene carriers, because in this case the
colonization of the tumor is not uniform; on the
contrary, only a few foci with a high bacterial count
are produced.
30
Tumors contain besides the actual tumor cells and the
connective tissue a considerable number of leukocytes,
in particular of lymphocytes (tumor-infiltrating
lymphocytes; TIL) and of macrophages (tumor-associated
35 macrophages; TAM). It is assumed that the tumor
localization of leukocytes is influenced by expression
products of the tumor <cells, in particular by
cytokines, endothelins and also by the hypoxia (Sica et
al., Int Immunpharmacol, 2: 1045-1054 (2002); Grimshaw



30 Tunors contain besides the actual tunor cells and
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(tunmor-infiltrating IynphocytgsL TIL) and of
nacrophages (tunor-associ ated 35 nacrophages TAM . It
| siired d0aty G LUIDr 54 068 23l Rfgd ssukocytes
|s |nf uehced by ‘expression "‘produc % (%e t unor
cells, in particular by cytokines, endothellns and

a'SPh@yfhﬂétBMﬁoéEa1ﬁ§£0§e§koc9£es hBtah APeaPha Meed! tumor
2: 1045-1054 (2002); Ginshaw - 4 et ai., Eur

| ol ,CHL L0 (2009 ). The P@ﬁ&lu%&a&f t hgs  been
5l e%@ﬁgﬁ@@réml i ze@ in hhoet unvaﬁn | s sgantaddict or Yantigen

TAM i n rticular s _been st ated tq h
ant?%%ﬁéﬁk?éﬂ§hgeﬁy%BF8§éﬁﬁ Vr %ot DK qtyawgﬁﬂ%ﬁaRep’
.et B: 300208 Re03)10: S\Dika’%ﬂa’ina(ZGa&S) all\lakay\anm(:etlcer Res
1 4291-4296 Kat akj . et oy . -
b %%éﬁ‘g%’; eg%g’gézﬁg( 302) §J’ H i vel; 1do:320
gr ot - ptb@%@]hg akdi vat ytodofsegrevitbnpobrrgtowgh activity

10f aCf( QL SrePI OO # Oé‘r@xfztﬁngheQSQES' ﬁroﬁeéleﬁ 6@ asl@s®nesis
and Harris [ Neopl asi a,

aryd 186 Gmtés}léducéﬁeée@rré%l%ﬁrﬁ%s SyvotBgppary Gland
cth)MneSespmsaé Ih—17al—r1l8@, (do0Dbet atedilcdd sddFecion of

X Katak et al Lab Cli d, ,140: 320- 328, 15
(2005 T et Biite BUER ARdGLror 2188’ s frhe LpEta) 16
i nfTNEnséphé pmBatgkawdt byl admionilsterdInig: cMedt oXidd:320-328
151y tps, TIL, natural killer cells, macrophages

or dendritic 20 cells. The clinical results were,
however, contradictory (Faradji et al., Cancer
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2000581 P18 1o pslow experimEnt al Ty Lhat T SRtion of poyever,
contradictory {(Faradiji et al., Cancer Immunol
Immunotherap, 33:319-32¢6 {1991); Montovani et al.,
Immunclogy Today, 13:265-270 (1992); Ravaud et al.,
British J of Cancer, 71:331-336 {(1995); Semino et al.,
25 Minerva Biotec, 11:311-317, 1999)). It was possible to
show experimentally that injection of slightly
activated macrophages may lead to a promotion of tumor
growth, but injection of highly activated macrophages
may lead to an inhibition of tumor growth (Mantovani et
30 al., Immunology Today 13:265-270 (199%2}). 1In this

connection, administration of activated macrophages

appears to favor tumor localization {Fidler, Adv
Pharmacol, 30:271-326 {1974); Chokri et al., Int J
Immunol, 1:79-84, (1990)). Nor has injection of

35 leukocytes which had been transduced in vitro with a
gene sequence coding for an antitumor protein as yet
resulted in any breakthrough «c¢linically in the
treatment of tumors (Hege and Roberts, Current Opinion
in Biotechnology, 7:629-634 (1996)). However, it was
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(Adanms J, din Pathol Ml Path 49:256-267 (1996)).
Techs catnvmbtoem 6fF theSeRverti she 1oedheicalemicnien of

I s Das@ek oy t he drechpicalhephabl 8M Ofni @ OGUE NG IRRAS cell
by means, of” which the target cell localization,

esp%%?%&%%ﬁ?%ﬁﬁw | RSPFSLRELOH, ofUNRFcrodPGahigaEion,  of

con@i¢ﬁ@d@gémﬁ§m@nc&ﬁﬁrt@ﬂm@gféﬁelamtDNE cdB8ing for active
substances can npr.oved er cepti ons and principles

of ?%% F% et %P %ﬁuﬂnmaﬁbo hents. 20 The invention

i s based on the perception that nacrophages or

denﬁéféé%‘ttcﬁ{% %8Chpti%\ﬁ%1 gel 'dy ectt_t%j infention, and

| oaded acteriain vitro transport em after
|nt@@ﬁ@ﬁkﬁﬁp%@ntnlstratlon into the tunor tissue,
that the anDunt of bacteria localized in the 25 tunor
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macrophages or dendritic cells which have been
infected, i.e. loaded, with bacteria in wvitro transport
them after intravenous administration into the tumor
tissue, that the amount of bacteria localized in the
tumor after i.v. injection of macrophages loaded with
bacteria in vitro was distinctly higher than after i.v.
injection of a corresponding amount of free bacteria,
that even infected heterologcus tumor cells accumulate
in tumors, and that this effect is maintained even when
the infected cells have been inactivated beforehand by

irradiation.

If, for example, macrophages were used as carriers for
samonellae, ten times more salmonellae were detectable
in the tumor tissue 18 hours after i.v. administration
of the macrophages loaded with salmonellae than after
i.v. injection of a corresponding amount of free
salmonellae in two different transgenic tumor models

(lung tumor model: Raf transgenic mice, Kerkhoff et
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25
Bacteria have a strong adjuvant effect in particular
through bacterial constituents such as
lipopolysaccharides (LPS), cell wall <constituents,

flagella, bacterial DNA having immunostimulatory CpG
30 motifs, all of which interact with wvarious so-called
Toll-like receptors (TLR} on antigen-presenting cells
and are thus able to stimulate them. It is therefore to
be expected that infection of cells with bacteria and
administration of these cells not only brings about an
35  improved accumulation of the bacteria in the tumor, but
that this infection will also result in an inflammation
and a strengthening of the systemic and local immune
response. This method can thus also be employed for

increasing the local immune response as part of an
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skilled  worker. Modifications here include in
particular genetic modifications, but also additional
loading of the cells such as, for example, with
25 peptides, proteins, pharmacological active substances

or viral particles.

Loading 1in the context of the invention 1is the
absorption of bacteria ontoc the cell, phagocytosis of
30 the bacteria by the cell and/or infection of the cell.

Bacteria in the context of the invention are, for
example, Gram-negative and Gram-positive bacteria,
preferably optionally intracellular bacteria,
35 preferably salmonellae or listeriae, preferably
bacteria which are able to divide but have no
pathogenicity for the recipient or whose virulence is
attenuated or which are killed. Bacteria whose

virulence is attenuated are characterized for example
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20conprietaee rps g‘é*hJeCféo‘a@Iﬁ@r%%? %r?ﬁ?@pﬁa y ROt Rﬂﬂogﬁsmr
syntdet @sgmp Vé ) thBi thsgemgense o gaine Ism9@nA118 (ply 118;

en Olf%ﬁgr et al., 1995) under the control of a promoter
which can be activated in the cytosol of mammalian
cells, for example the actA promoter (PactA, Dietrich

25 et al., 1998), and wvii) which comprise at least omne
nucleotide sequence coding for at least one active
substance under the control of a promoter which can be
activated in bacteria or in mammalian cells, it being
possible for the activation of the promoter to be non-

30 cell-specific, cell-specific, cell cycle-specific, cell
function-specific or dependent on metabolites,

medicaments or on the oxygen concentration.

Bacteria of this type exhibit, owing to the loss of at
35 least one gene for an essential metabolic protein, a
drastic reduction in their wvirulence, for example
measured by their ability to multiply in vivo, and
nevertheless show a considerably increased

bactofection, a lysis of the bacteria in the cytosol, a



for exanple the |lysis gene of the phage Al118 (ply 118;
Loessner et al., 1995) under the control of a pronoter

whi ch can be activated in the cytosol of nanmalian

cells, for exanple the actA prompter (PactA, Dietrich

25 et al., 1998), and vii) whith conprise at |east one

nu tide q Cc di f t, |lea tive
i e L
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nu%%flo aci d sequence 5 which codes fgt gn active h
SUBSYEER afiG S 16pt PG | FEIURAES t HE1EHNt FEAeEs §or the

reguizat@r.y nucleic acid sequence, where in the
schronpbsonal DNA of the mcroorganisma natura

nucl ei c acid sequence of the bacterium which codes

f oExamw logr e§silot refced ydetrer babt¢oienante i ¥yepbasferium

deligfipd-Qn Juitat edywi R the prgviseisthatedin  BCcG, BCG
transl ati on product- derived therefromis non- ,

f urRttI AL SandMwhe¥ &4 he il od i sin 6hpr sed fRgcanum,
fonel gidweciai,c aciM seguenee, Whi ch. codesrég, the M. avium

en .15 Ex I f_int 1 ul ter] )
20 RS G AR R DO Lo OGS BBes SoLtPaY nother

BCBodA@A@ia species, Legionella pneumophila, other
Legionella species, Salmonella typhi, S. typhimurium,
other Salmonealla species, Shigella species, Yersinia
pestis, Pasteurella haemolytica, Pasteurella multocida,

25 other Pasteurella species, Actinobacillus pleuro-

pneumcniae, Listeria monocytogenes, L. ivanovii,

Brucella abortus, other Brucella species, Chlamydia

pneumoniae, Chlamydia trachomatis, Chlamydia psittaci

and Coxiella burnetii.

30

Examples of attenuations of salmonellae are:

inactivating mutations in a pab gene, a pur dJgene, an
aro gene, asd, a dap gene, in nadA, pncB, galE, pmi,
fur, rpsi, ompR, htrA, hemA, cdt, cya, crp, dam, phoP,
35 phoQ, rfc, poxA, galU, metl, metH, mviA, sodC, rech,
ssrhA, ssrB, sirA, sirB, sirC, inv, hilA, hilC, hilD,
rpoE, flgM, tonB or slyA, and combinations thereof. The
inactivating mutations of the genes which are listed by

way of example for attenuation of salmonellae are



|

substrains, M avium Mintracellailare, M africanum
M kansasii, M marinum M ulcerans, M avium 20
subspeci es paratubercul osis, Nocardi a asteroides,

ot her Nocardi a speci es, Leglonella pneunophi | a, ot her
Legi onel | a speci es, Sal nonel’ a4 yphi, S. typhinurium

ot h | noneal l.a species, Shi.gella species, Yersinia
pesf‘_i‘rgsla Past rté}efagﬂ;le]rﬁ) %‘g “Pasteurel l a _

-mul toci da, 25 other Pasteur eI | a speci es,

wu

ACtT}E‘éDbafﬁ\Lér&*élcﬁle”f&tt?é‘?“”?%é‘@e Listerigrngs ich are

nnnocytogenes . Ivanovli i uce | a” abor us, ot
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burnetii. 30 Exanples of attenuations of sal nonell ae
ar €209¢ naddtvat _ng REPRELBNs iTeSDabPgeTEing pupreferably

gepgepﬁeeﬁ%@ea@tlﬁ%d,s@%éﬂ@ﬁn@ﬁﬁleﬁdwrg ﬂﬁ%ApﬂH{feB»tlon or
ga S tr e cdt, cya,
crpt %‘%ﬁ‘erb%cfﬁr aséﬁpfi%‘(ﬁ? poxA, gal U, netL, netes,

mvi A, sodC, recA, SSrA, ssrB SirA, sirB, sirC, inv,

hi | I LOM ¢ B
1Bt | Srs by B oo LA TR, iggns o

thelrg‘féene@m ch agentisteduo): was of ekampte, f or bacteria,
at tﬁ%’?i&é}nﬁ sghrpaekbae alg rqdds EBBELE kAR (4 h%umors,

ski wor ker’. he i nventi on further relates to cells
whi th ar%arEhF‘fliL%Fs 0P IRAELES] a, @Mé?d@q‘law]?ﬁg be&RCOTENES,

l ntahotdikﬁddﬁs S é}ﬁ@o;ﬁ@%m@ﬂ&ﬁ efrﬁg@éanbﬁl ﬁnﬁibddies and
ences whi © code

155 e S Lo nE e oTeL e P Bt cUBarhneRg PBAtpRE-binding

pr efreagrient orf am eat nEnddpf dardcsed déor é@aﬁpﬂ:h against an
ro b ti f fe u
prof ﬂfs e BYn 0§ It Q{mo?(a@%iafgt e?ﬁaagﬁﬁ%% ca)t% SLiPUSs, for

agents uch as viruses
paresineke , a@t"ngém@pépéw‘tﬂ ®xf d?ntwm@%dotbﬁllal cell such

pardd cukgr QinnE!LQS &naqpRs bé’n&&&?égﬁl"bﬁl.saceﬁﬂt' badiRSs, in

20 ep| t ope- bi ndi ng fragments of anti bodi es. and

particular énzymés for activating inactive precursors
of a medicament such as, for example, a
f-giucuronidase, a phosphatase, a hydrolase, a lipase,
immunospuppressant c¢ytokines such as, for example,

IL-190, immunostimulating cytokines such as, for

25 example, IL-1, IL-2, I1-3  or IL-6, chemokines,

interferons, growth factors such as, for example,
.G—CSF, GM-CSF, M-CSF, F¥GF; VEGF or EGF, or inhibitory
proteins for cytokines, chemokines, interferons or

growth factors.

30
The expression of these genes 1in the bacteria 1is
regulated by suitable promoters, it being possible for
these to derive from the bacteria or from viruses or
from eukaryotes and to be nonspecifically, cell-
35 specifically or function-specifically activatable.

In a further preferred embodiment of the invention,
nucleic acid sequences which enable transmembrane

expression or secretion of the gene-encoded protein by



15 fusion proteins conprising at |east one

epi tope-binding fragnment of an antibody directed for
‘exanpl e against an antigen on a tunor cell, on a

| ynphocyte such as, for exawg

an endot helial cell such a§, for exanpl e, a tunor

ndot helial cell, enzy [n,20 particul ar enzynes

o PRAE PRGNS VA EEPERBF e CHE sie o SapLes of
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interferons, growh factors _such as, for exanp

e, a T lynphocyte or on

Cyt OKI nes Ssuc or exanpl e,

| e,
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15

nonspec
f urstdten-isperidddssd |y rpotiedn aphech | h) aifurwher-cytolytic,

[+ specific

prefigrr e‘iila%”bog)ir%ﬁ%gl‘%ﬁrmtatﬁ%r:);gve@Ekgﬁts ,huckei ¢ acifhipits
sequences whic . Smenb
sedYstatdiv gy t heegehat Bt odeEMPRat eFR1BY - BuCh heps, for

badd:emipgim, arensdtgghedntipithengeyre. ckxanp) esrofs7-suchor of

enabl e trans rane _expression or

-called signal _sequences are described in the
(ifnces BB M Pros. v Epi101 3998 GRIIHESS St i ST fects or

PNAS &ISA @3ni4h8- 1463 inbh826ve Soidreutswentifora f oyptheoxic,
rel, 0 e. 0 : | nvent

¢ BRI e o Alpol iYL 00108 LHEo an
t hedtmwentsudstaregpref erably used for treating a

neopl asti ¢ di sease or an imune 10 di sease. For this

ment o SOor

puEpose, t he gene introduced into the
20 or

25

30

35

the ©prevention or treatment of a disorder,
preferably from 100 to 1079 cells which preferably
carry about 0.1 (statistical mean) to 100 bacteria per
cell are administered. Such cells are administered
locally on the skin, into the circulation, intoc a body
cavity, dinto a tissue, into an organ or orally,

rectally or bronchially at least once.

Disorders for which the cells of the invention are used

are, for example, neoplastic diseases, autoimmune

diseases, chronic inflammations and organ transplants.

The invention is explained in more detail below by

means of exemplary embodiments.

Examples to illustrate the invention

Example 1: Provision of Salmonella typhimurium 7207 by

infected autologous bone marrow macrophages



bacteria encodes a protein which i) is
~tunor-cytolytic, 1ii) has proinflamuatory effects,
iii) inhibits negatively regulating i mmune cells,
such as, for exanple, through jnhibition of CTLA-4
of B7-HLl or of 15 CD25 or oF'ﬂé?(B Iv) has

I npsuppr ant effects or__v) can caonvert
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sbacy ekl 4 Peg &?' 'th%r ef@@%ﬁ}h%erﬁﬁot&sb Cei)l S Abve the
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oot o Boders Lo el hepcaihe Lien 1on

dlsBaSes aiboi, nmune M di selasgbytahioni ¢ Gibco, 50 pM
10 ”f;%)%@?%é}?@éeé@né’ e PE%Z”%JE{' LS, o The | ?)\fer!atlg?rir‘?ge in
expl al ne n nore deta neans “of “exenptary

enbdbieeap s widh ERMEYI é@ t el | ggnltauéughelpnveami 3400 rpm
Exappl esd; Eé?ﬂ&@%ﬁ& 2akaopg! ha %y&ﬁ' il 'dli'f‘fé%%?at%tlon

i nf ect ed auto ogous bone mar.row macr op ?GS -

| SOTeR4 - oPEIRG e r Bw GRIc opfEgES O(fwe xl%xféazfsehlr%@nl in

abuli 2f Srémtd isi oh d, mee i WWTV/ (oM rl@nsgenl €O ARl GM-CSF
abo t 2 nths, old were used tao i sal ate bone . marrow
AR

“mac HopPEERE 2 The MRt Thhadde | afEF PLEEST di ﬁé’lony
to $tmmmlmtrwwrmﬁqntnnnnﬂRD i pyseamue theeshadem fGadm No.

tPhe f@ % ¥fb§9%t f}l' §SM?S BE‘B%EQ”%n ‘Nﬂn@ culture
etr] o en at e
mr@WWtﬁNQNﬁLON DI\'@\/IHIEO (@M@btolﬁﬁﬁﬁ 10%) p@gubate

G by 27 dngl Veandhe PP, d%’)ﬁ s PV, iLP

P-nercaptoethanol G bco) with aid of a syringe in
20 Bl uecap wi th DMEM 10, |v) centrifugation at 1200 rpm

1.2: Infection of macrophages with Salmonella
typhimurium 7207 (SL7207) in vitro.
The M® adhering to the NUNC cell culture dish were
washed with DMEM and then the adherent cells were
25 harvested with a cell scraper, counted and taken up in
differentiation medium. Infection with SL7207 (Hoiseth
S.K. et al., WNature 291:238-239 (1981)) took place
according to the following protocol: i) 37°C, 1 h in an
incubator: MOI {multiplicity of infection) 1:20, ii}
30 1076 macrophages were seeded in 2 ml of medium in a
NUNC culture dish and incubated with 2x1077 bacteria
(MOI = 20) at 37°C for 1 h, iii) then wash, iv)
incubate with  gentamycin (final conc. 100 pg/ml

(Sigma)) 1 h, 37°C, v) wash, determine cell count,

- 35 plate out on brain heart infusion (BHI) plates (Gibco)

for counting the bacterial colony-forming units (CFUs).

1.3: Results of the loading of macrophages.
With an MOI of 20 and a loading time of one hour it is



for 5, aspirate and take up in 5 m of
differentiation nedium Adjust to a cell count of

| xI 075 cells/m in differentiation medium (DVEM 10 +
10 ng/m GW CSF 15 (reconbi nant. nouse granul ocyte
macr ophage col ony stinul at i‘n33f actor; RD Systerns,

‘W esbad Cat . 4 415- d distri in5m .
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8 j .2 ti h i :
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adhard nghaows tie INUNG el o tivreradi s vigr e 1 Wwashed

swi th DVMEM and then the adherent cells were 25
harvested with a cell scraper, counted and taken up in

di ¥t erfGmakn otk Fadeh AU o nPecrreRageeh B HotlseV AETO”

- S.K et @th %\ﬁﬁtmfce{ Fi&i;&%&i@?d Jbiﬂﬁrk)/)n%gocimi&lﬁmce
-accor 0 e 0 oW n r OCOl @, | I.N an
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o o 0 e e Ofd "RERR St Rk SIS R AILE tumor
| noube e Witeh gepearpentalf i aalngonc. uddd pgored advanced
(SR debe1dffeny) WREh aeter abngogehl, CQWRL . 1.3%y mass

pl ate out on brain heart infusion (BH ) plates (G bco)
f ord¥DURPi G e BRACEBRPAF dA ofye f BERYAg Mifi smounted to

\(N_CFOMh 5—%25 df%esgbépe@aizltl@eghoatdienge;qfefm@ézﬂﬁhagegacterial

th a 0 nd a_.loading.tine o our it is
150 b N g el e byt SR Tuf o2 pnaes | inhRoted
sal st tminad) BP"Scoaotdpbagede THEFUsgadi pgr demsisy. As

re 'ngg app& ox{ st fo 2 . S . :
thg@c% oa |ln’g p%hg{@g%syrnlo ac?’gé?al.&%%ol ?ggrigtl?gégé? eV
al | (2541%75 Adrgfiestraat isgrPrsindretr dphadéd inif eefedPBPn per
Vi thQise i £B Bx207.08 BBRE and MYEVL NGy JUMOKsvce1s h,
20 the animals were sacrificed and the CFU (plated out on
BHI plates) in the lung (BxB23) and in the tumor (MMTV)

were determined. The progress of the infection was

invegstigated in the control group after i.v. injection
of S. typhimurium aroA 7207. For +this purpose, the
25 Dbacterial count was investigated by determining the

CFUs at various times using the same protocol.

1.5: Accumulation of 5. typhimurium 7207 in tumors
after i.v. injection:

30 The amount of salmonellae detected in the tumor-bearing
lungs of BxB23 mice and in mammary tumors of MMTV/neu
mice after administration of salmonellae-infected
macrophages was more than ten times that in animals in
the control group, which had been treated with free

35 salmonellae, 18 hours after the infection. Following
injection of bacteria-loaded macrophages, the
accumulation of the bacteria even 18 hours after the
injection was as high (factor 10 higher than on

injection of naked bacteria, see fig. 1 and relevant



5x1575 bone marrow macr ophages infected in vitro and
suspended in 100 pl of PBS were injected i.v. and per
10 nouse into the tail vein of BxB23 and MMIV/ neu
~tunor mce (the experinental animls used showed
advanced tunor devel oprrent dde about 12 nonths, the
: Iung nmass due to tunors in the BxB23 ce
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MMTV/neu mice after i.v. injection of 5x10"5
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5. typhimurium).

25 Example 2: Provision of L. monocytogenes by infected

heterologous cells

4T1 ¢ells (ATCC CRL-2539) of a tumor line from a
mammary gland tumor of BALB/c mice were infected with
30 the attenuated L. monocytogenes strain and an MCI of 10
over a period of 1 h. The cells were then washed, and
free bacteria were killed by incubation in the presence
of gentamycin for one hour. Determination of the CFUs
revealed a loading of the cells with 0.15 bacteria per
35 cell. The cell count was adjusted to 5x1076 cells per
ml in PBS. In addition, some of the infected cells were
inactivated by irradiation. 0.1 ml of this suspension
[i.e. 5x1075 infected cells (measured CFU of listeriae:
7.3x1074), 3.5x1075 infected and irradiated cells or



was accordingly possible with the aid of the bacteria-

| oaded cells of the invention to accunul ate a
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15mice than after injection of the bacterial suspension,

10

and the bacterial count after injection of the cells of
the invention was distinctiy increased in the lungs of
the tumor-bearing BxB23 mice compared with the

25 Dbacterial count in the lungs of the C57BL/6 control
mice (factor 10). Considerably more bacterial CFUs were
detectable in the spleen of all groups than in the
lung, but 1t was not possible to detect a clear
difference in the number of bacterial CFUs after

30 injection of the cells of the invention or of the
bacterial suspension both in tumormbearing'BxB23 mice
and in the C57BL/6 control mice (see fig. 4 and the
relevant table}.

35 As already demonstrated in the abovementioned control
- groups in the experiments with macrophages loaded with
virulence-attenuated $. typhimurium 7207, in the case

of virulence-attenuated L. monocytocgenes too there is a

reduction in the number of the bacterial CFUs in the



(counted CFUs) 3.5x1075 free |listeriae, each in 100 pl

of PBS] per nouse were injected i.v. into

tunor-bearing BxB23 mice (age > 10 nonths) or C57BL/6
mce of the same age. 5 Wth the radi ati on dose used
there is a reduction, detected® by CFU determ nati on,

in free bacteri,a by a maxi numof 25% ,resultin .

I TSR T R At (ST (oSBhbrmabohta i b5 16°4°DactBr N 3
|n;tel1eLcmaScef ofboutradiayed oekl . nké&iaftef lhedays after
|nfect| o e hact ri.al determ [ h

[ un n]an reijeont y JJge{_ftll%l Ce#% (ﬁ% on- € ? b1z the
(Gﬂw@ ()hr:netrlaﬂ d@ma@e&m@mrl,o bactherla rtéwe @r-lgan)bearlng

15 gy owed & 784Gge N8 é%a%@éﬁ NGnich
| 5to t%w gﬁtect aﬁ? \Q%FUS |n9t hz:%fé]ltlrgen e nunber ogf; e
| CF&kre afifi st ingfdot i onlof tihe |lvV%SorOﬁrfﬁ§@| dtEgs in the
cellgng off Rend NvAMd Ot wes: st iRet Inkerigher in the

| ungs of the 20 tum)r-bearl ng BxB23 m ce and of the
'C57BL/ 6 control mce than after injection of the

bactrerdaht SaSPenseodto, arwhet Herirdciiani alncotidedf tenber of

| |nject|on f cel l he| v [ _ :
WA i Eacen Tt HOTEGE BRc fRME cumor-pearing
turﬁ}rBZtﬁamung BxB23 emiste penphses wifttent hen2sction of the

bact erial g0 6 t Ol
m e (Tactor 18) RS AN aB S more bacten Ao Gee OF Sven
werncrrasas abieithelhe, spP@élﬁ oftQal Ifad{loup%géﬂfhn phter &
t hgord e Wi1dte oo e Ppossi bl e to detect. a cl ear '
difference in the nunber of bacterial CFUs after 30
injection of the cells of the invention or of the
bacterial suspension both in tunor-bearing BxB23 m ce-

and in the C57BL/6 control mice (see fig. 4 and the
relevant table). 35 As already denonstrated in the
abovenentioned control groups in the experinents wth
macr ophages | oaded with virul ence- at t enuat ed S.

typhi murium 7207, in the case



of virulence-attenuated L. nonocytogenes too there is

a reduction in the nunber of the bacterial CFUs in

the - 16 spleen and in other, nontunor-bearing organs
within a period of about 5 days but a maxi mum of 14

days after injection both of the cells of the

i nve on_and of the ure bacterial suspension, _bot

in Tf'fq%i? u%rBﬁEB?Fh@l B%B%%Esl?n BNYRdOF n “EBPBE/ BT Phlected
contted miee Homlﬂxvehswthl chi.vare dhstcndbhy bhef owihliected
| evel s_of, the CFUs of the (lung)

¢ uriGSERERHAG® BB X i MR e T her ot o ¢ he

initially increased nunber of 10 bacterial CFUs in
the yaigs ofpdhe, (1 ung). LUGRIcREAING, BXBS urium

i nvention over the @riiire P&M od om evenCEUncrEhies D
initdally, only to7§q# agai goafter; a ppol onged 2
pl at eau phase - Ie 1 acterlal count in lungs
or tURDI®) of infected mice 18 hours after i.v

i nj ggitwryof 1 nfectedsgmecrophages or free 66 2
sal npnel | ae. Mouse line S.T. + nmacrophages S.

t yphi tHESEIm CFU SEM n CEU SEM n BxB23 9 000 3 600 3-0
5002 (lung) 5 MMIV Her 5.850 1.552 4 66 66 2 (tunor)

Taﬁt?bi%ag? é&%gglggeéqiffﬁgfunggb %%10&8glun%%§6 {lung)

Cont‘”mrammﬁg Dk ER8B281 W @EFB1Bun@FUWSEM ntigFUCS7BL/ 6
SEV.13, 2,1 4855, 335 2 3 1.255 229 7 700 600 2 4 910
210

Day BxB23 WT C57/B16
CFU SEM n CFU SEM n

2 1.485 1.335 2

3 1.255 229 7 700 600 2
4 910 210 2

5 2.469 1.503 6

7. 4,499 1.694 6 500 400

14 2.900 1.700 2 750 250

18 2.225 975 2

10
Table 3: Comparison of the CFUs in the mammary tumors
and in the spleen of MMTV/neu mice after i.v. injection

of 5x10° S. typhimiuium arocA

Day Tumor Spleen
Log SEM n Log SEM n
(CFU) (CFU)
2.67 0.24 2 4.65 0.10 2
3.19 0.68

18 3.20 0.20 2 2.14 0.06 2

15



5 2.469 1.503 6 7 4.499 1.694 6 500 400 2 14 2.900
1.700 2 750 250 2 18 2.225 975 2 10 Table 3:

Conparison of the CFUs in the mammary tunors and in
the spleen of MMIV/ neu mice after i.v. injection of
5x10 S. typhi m ui um ar oA Day Ténor Spl een Log SEM n

CE 3 2.67 0.24 2 4.65 10 2 4
%@%%s % fgag.t%ﬁla 20°9UBE 1417, d@ff%d?sml?am &7 4hours
Bac&@mml iandentibn im]fterct gdfartedl74Toubseaatt erumor cells
i nf i on. Wi [ 4T
(i r"ﬁ;gc}? Qle%[\ffgs(? O(Eéj\'/avlf )hoqu % Pl;Kggcel | F(rggglggtl}g%gglatlon
Wt 135 r agray 9% dirdd stigticasias BxBZS C57BL/ 6 I nf.

_5Inf. L. non. Inf. L. non. cellsirradiated

10

ar mﬂm%m
FU)__SEMD. 1330. 52610. B3448. 016880. 4337 C57BL/6

Inf. Inf. L. mon. Inf. L. mon.
cells irradiated arch cells arod
cells
Log 3.572 2.437 0.6344 2.601 0.4337
(CFU)
SEM 0.133 0.5261 0.6344 0.01688 0.4337
3
n 3 3 3 3 3

Table 5: Bacterial count in the spleen of infected mice
17 hours after infection with infected 4T1 breast tumor

cells with (irrad. cells) or without (inf. cells)

irradiation with 25 gray or free listeriae.
BxB23 C57BL/6
Inf. Inf. L. mon. Inf. L. mon.
cells irradiated aroh cells arol
cells
Leg 5.224 2.934 4,045 4.37 4.57
(CFU)
SEM 0.1596 0.4338 0.9131 0.3023 0.2573

n 3 3 3 3 3




3 n33333 Table 5: Bacterial count in the spleen of

infected mce 17 hours after infection with infected

4T1 breast tunmor cells with (irrad. cells) or vvithout
cells 10 irradiation with 25 gray_or

I(l 2‘1’%@"8@/1 §E2%3 C57BL/ 6 I nfT 4 L. rrorPC’li/rﬂE2q_04/°°1178

cell sirradi ated aroAcel |l saroA cells Log
2]4 ‘8344, 0454. 374. 57 (C FU)
SEI\/D 15960. 43380. 91310. 30230. 2573 n33333 WO

2004/ 108155 +,19,; PCILDER0Q4(001178 Qallh: Jsdk Apacteria

celjr of Manma eri a
prophyl akds orha herapyydexd sdi sor deherspwher®e tehedéépojrder,

5 S autolmg@ s, ahLooengic Ol XeHPYLHELEs anda1§ogene1c or

sel ect ed omthe group consisting of " rracrop ages,
dentritigeregdreicgr angl ocyfes,SehaRitfotyt E50Ty urf%? group

cel|s andytisstiengceldss”. vhBc2opnihescel ldasclmidedcells,
inclaiml, WhICh is inactivated by |rrad|%:|on or

ot her me?FodloCE S TheYER PEXESEY altER™ 4 nfRdofissue
2. wher ecéhes~ 15 bacteria are alive, nonvirul ent,
10V| rul ence- attenuated or dead.

2.) The cell as claimed in claim 1, which is

inactivated by irradiation or other methods.

3.) The cell as claimed in c¢laim 1 or 2, where the
15 bacteria are alive, nonvirulent, virulence-

attenuated or dead.

4,) The cell as claimed in any of claims 1 to 3, where
the bacteria are selected from the group
20 consisting of “Mycobacterium tuberculosis,
M. bowvis, M. bovis strain BCG, BCG substrains,
M. avium, M. intracellailare, M. africanum,
M. kansasii, M. marinum, M. ulcerans, M. avium
subspecies paratuberculosis, Nocardia asteroides,
25 other Nocardia species, Legiocnella pneumophiia,
other Legionella species, Salmonella typhi,
S. typhimurium, other Salmonella species, Shigella
species, Yersinia pestis, Pasteurella haemolytica,
Pasteurella multocida, other Pasteurella species,
30 Actinobacillus pleuropneumoniae, Listeria
monocytogenes, L. ivanovii, Brucella abortus,
other Brucella species, Chlamydia pneumoniae,
Chlamydia trachomatis, Chlamydia psittaci and
Coxiella burnetii”.
35
5.) The cell as claimed in any of claims 1 to 4, where
the bacteria harbor recombinant DNA, the DNA

coding for at least one active substance.



4. The cell as clained in any of clains 1 to 3, where
the bacteria are selected fromthe group 20 consi sting
of "Mycobacteriumtuberculosis, M bovis, M bovis
strain BCG BCG substrains, hﬁ avium M
intracellailare, M africanum Ohﬂ kansasii, M

mar .num M ul rans, .M. _avi um subspeci.es

bar bt beratl 621L SRoEAFUIS iadlePBYdRs, C381BEHe, CO 5/ where
hbcardiaaspéebe$,ctEgi@@EiVa pnbaﬂephbl&s pmdénce@ by the
Legi onel Fécﬁé’ffé esthéﬁé&?@%%! awFL¥Hh' theS: A ¥PhIGRIN iU ap1e
ot her Sal nobnelTa speci es, igell'a species, Yersinia
pestis, Pasrebersla Paendrgreesion pddifpad | &5 under the

grul toci dgonther o Past 84k, 8t $ReEH68x 3P,
Act i nobaci | I us pl europneunoni ae,” Listeria

nmonocyt ogenes, L. ivanovii, Brucella abortus, other

- Bruge) | arepeetEs, afhbanyflea pReumgnicde claChlkanydioa 6, where
trachomatis, Chl nz%ia psi%%aci and_ _Coxiella etor
bur netii*™ E%C%.ﬁu B cel'PMRE2PPAAREECTAC ARy SF cISRGREOTY
1 to 4, phedectite bakéerpaabarbor reconbi nant DNA,

1 he DNA coding for at |east one active substance. -

20 6. The cell as clainmed in any of clains 1 to 5, .
wheBe) .Zhe| egdtl are adéeinedsubstameeofs cgeddecdd By 7, 1in

the bacygiin themsglyvesecWdibdha @l diof idakle from the

pronoters, or expression thereof is under the contro

of a euk8F§BPi EOPFoRDLBE. OF. ) affhd 988P| O4s 1Ot ePYSy 2gents
any of ckatnsal tvorGsewheractiontibacelyodbdbsmas, parasites,

1 TETDr AN, 25998h 81 S ST BLY  RLGHNS!T ON f KSR e canar
proteins encoded by oncogenes, antibodies,
epitope-binding fragments of antibodies and fusion
proteins comprising at least one epitope-binding
fragment of an antibody directed for example

20 against an antigen on a tumor «cell, on a
lymphocyte such as, for example, a T lymphocyte or
on an endothelial cell such as, for example, a
tumor endothelial cell, enzymes, in particular
enzymes for activating inactive precursors of a

25 medicament such as, for example, a
B-glucuronidase, a phosphatase, a hydrolase, a
lipase, immunospuppressant cytokines such as, for
example, IL-10, immunostimulating cytokines such
as, for example, 1IL-1, IL-2, 1Il1-3 or IL-6,

30 chemokines, interferons, growth factors such as,
for example, G-CSF, GM-CSF, M-CSF, FGF; VEGE or
EGF, or inhibitory proteins for cytokines,

chemokines, interferons or growth factors”.

35 9.) The use of a cell as claimed in any of claims 1 to
8 for the prophylaxis or therapy of a disorder,
where the active substance blocks negative

regulatory elements in the tumor tissue.



The cell as clainmed in any of clains 1 to 7, in which
the active substance is selected fromthe group

consi sting of "antigens of infectious agents such as
viruses, bacteria, nycoplasmas, parasites, 15 antigens
specific for tunDrs in parfi ar proteins encoded

cogenes bodle i ndin g

of BT S Akt RSt oS hiRREeRuns, FEyTGRrER Mg, o
one epltmpéoblnﬂmngprbphghanisoknﬁntbﬁt&@pdpfdu{eduedrder
for exanple 20 BARI MY LA | 080,00 2 d4OLEebls atory
a Iynphocy%e suc or exanpl e, y ﬁocyte or
on an engfotheldral kﬁﬂﬂumﬂmﬁt¥§5u¢or exanple, a tunor
sendot helial cell, enzymes, in particular enzymes for
activating |nact|ve precursors_of a 25 nedlcaneng such
as,1¥or Blampie,oh 2 3cgl icaPoriadBed anpABEpRAt 5delmg 1 to

hydr ol asg, far Imfeas?ropmag&@uw eszs@ﬂeﬁpﬁyb@klmeﬁlsorder,
such as, for

MMUNOSt |
Syt oki nedASERhICRREL bF gfﬁa ST et adhd [9rg gmoloyed
IL 6, SOsﬂineIMerta&aly nerderonsy Grow vdactnor sarsuicien .
108 for exanmple, G CSF, G\t CSF, M CSF, FGF, VEGF or
EGF or inhibitory proteins for cytokines,
chebdk] rBse st e2f e2 onslbragr ohehmedcinrany 95 glpimgel to

use of agcell Q§n§|?kgﬁﬂyigx§§ycﬁg chat 8By 1df0 a8dfi@brder,
the prophylaxis or thera di sorder,.  where the

active stiRIandd'sl @a&l‘fﬁegaﬁq%a%m%ﬂr e|t@ﬁentvéccme

in the taumPigdn sBsieioaddd edOvivdhenusetht deoellitag cells
clained in aqxﬁof cla 8 for the prophyl axis

Loor therapy Gt Qﬁ?xﬂ?ﬁﬁogh%ﬁ%ﬁe the bacteria serve as

proinflannatory stimulant in tunor tissue. 5 11.) The

uselgf a¥ s@s gl?%gfﬂehn ?nXlgﬁmChg.“BwﬂeEQ t8ef Yaccine
t he” prophy ax1s or era
antigen consists of defined peptldes

20 14.) The use as claimed in claim 10), where the cell is
fused to another cell which expresses a tissue

antigen or a tumor antigen.

15.) The use as claimed in claim 14, where the fused

25 cells are autologous tumor cells.

16.) The wuse of the <c¢ells as claimed in any of

claims 1) to 8 for the prophylaxis or therapy of a

disorder.
30
17.) The use of a cell, in particular as claimed in any
of claims 1 to 8, which 1s 1loaded with a
microorganism comprising a  foreign  DNA, in
particular bacterial microorganism, for producing
35 a pharmaceutical composition.

18.) The use as claimed in claim 17, where the foreign
DNA codes for a defined active substance, and

where the pharmaceutical composition is intended



where dendritic cells or macrophages- are enpl oyed

- sinul taneously as carrier for a vaccine antigen. 10
12.) The use of a cell as claimed in any of clains 1
to 8 for the prophylaxis or therapy of a disorder,
‘where the active substance andfr the vaccine anti gen

i's |1 oaded _ex .yivo_agnt he.dentritic cell 15 or anto

t he nacr%%ﬁaé%gf E§9?8¥E3Xﬂ§e s 5F§@%§ﬁn%n 8?aﬁ%1f2f9rder

wher e t hehvagcigee bet igesveonsd staddfordetragtled with the
epti des 4 e as clainmed in claim10),

ahgre th%c%gY% ?%b;?%%g%'to anot her cell which )

expresses a tissue antigen or a tunmor antigen. 15.)

The use as clained in claim14, where the fused 25

cells are autol ogous tunor cells. 16.) The use of the

cells as clained in any of <clains 1) to 8 for the

prophyl axis or therapy of a disorder. 30 17.) The use

of a cell, in particular as clained in any of clains-

1to 8, which is loaded with a m croorgani sm

conprising a foreign DNA, in particular bacteria

m croorgani sm for producing 35 a pharmaceutica

conposition. 18.) The use as clainmed in claim 17,

where the foreign DNA codes for a defined active

subst ance, and where the pharmaceutical conposition

is intended - 22 for the prophylaxis or treatnent of

a disorder which can be prevented and/or. treated

with the active substance.



