WO 2006/045468 PCT/EP2005/011127 1 COMBINATION OF A
RECOMBINANT MYCOBACTERIUM AND A BIOLOGICALLY ACTIVE
AGENT AS A VACCINE The present invention is related to a combination
GOBRIiSINg4e4 least two constituents, the use of such combinat®Brag&o11127
pharmaceutical composition, its use for the manufacture of a medicament,
methods for the treatment of a patient using such combination and a
method for manufacturing such combination. Modem molecular medicine
strongly focuses on the use of immunogenic.compounds or compounds
modulating the immune system of a patient for the treatment of such
coMEIAtE Nt RESpEctivusdisens o el GERITY offfers, RIFhOFS adinfCEHDE SHCENT A3
A ViisBHESes. In both cases, antigenic compounds, i. e. compounds which are
suitable to elicit an immune response or to strengthen an immune
response are administered to the patient's body. I'he usefulness of the
respective compounds is, howevyer, in many ¢ases limited which require

The pregasdpBrienmAsiRied Oh BRI 9 SETRES AL IFERIR ERHIETEy he use of
suchQbafiisignsy anchatisacyutiti dahpaiiagitbespéstatm edhyfapeaitdiyedicament,

agmjnistering the respective agent, or by using an_adjuvant., T rior ar, .
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suchmygbisatiteria, aluminium compounds and the like. The adjuvants known

in the art, however, are not always performing in a manner sufficient to

meet the medical needs, in particular in connection with new treatment
Modegyimelssacnedifiae seoniy ORIRe SfoidSsity fidasrRasenisngmpounds or
compiRselbeddarimiar nationahpatenisepp|raliomtiRE Tis S84/@:83dent RE such patient.

prablem underlying the present inventign is thus tq.provide compositions,
Respreive BLsAiaes %ﬂ%@ﬁ%ﬁti@ﬁ%ﬁﬁ‘é&g SHS %ﬁs%sc‘)mprise at least a

first constituent and a second constituent, whereby the first constituent is
adiuvan a%?é h %@)&‘ constenLiz g RRI90'6R!Y.AZNMEFARRE W Bom
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response or to strengthen an immune response are administered to the patient’s body, The

usefulness of the respective compounds is, however, in many cases limited which requires a
boost of the immune response so as to reach a clinically relevant level of efficiency and efficacy.
Such boost can be performed by repeatedly administering the respective agent, or by using an

adjuvant.

The prior art provides for several adjuvants such as mineral oils, inactivated mycobacteria,

alumininm compounds and the like.

The adjuvants known in the art, however, are not always performing in a manner sufficient to
meet the medical needs, in particular in connection with new treatment regimens such as the use
of cytokine expressing cells as, for example, described in international patent application
PCT/US94/01631.

The problem underlying the present invention is thus to provide compositions, more particularly
pharmaceutical compositions, which comprise at least a first constituent and a second
constituent, whereby the first constituent is an adjuvant and the second constifuent is a

biologically active agent.



This problem is solved in a first aspect by a combination comprising a first
constituent and a second constituent, wherein the first constituent is a
bacterial cell which comprises at least one recombinant nucleic acid
maejecuisLiyoding a phagolysosomal escape peptide or polyrepiisifosant 27
wherein the second constituent is a biplogically active agent. In an
embodiment the bacterial cell is urease-deficient. In a further embodiment

This {88616 12166 17 @ Hiveakactes W&%bﬁ&i@&&%fﬂ%ﬁ%@@%@i%ﬁﬁ%t and a

cell is a Mycobacterium bovis cell. In a_preferred embodiment at least one

scoondL A YFBhKRSTHRRHSh AMMGHNATRIE 2LRFETH &N adhistarmpriges at least one

reconibatitaied i ainaiclqiatesrd Brboginenyetieadt dvahaptoriad vrerRIPeptide;
ana v SabUA encoring sequence s inacivated. Jn an embodiment the
agolysosomal éscape domain i i<t8¥a pﬁ%go]ysosomal escape
domain. In an embodiment the phagolysosomal domain is encoded by a
In an WHIEIEAGIMYSGHRRIRHISH. oML ig.group comprising a) a nucleotide
sequence comprising nucleotide 211 - 1.722 as shown in SEQ. ID. NO. 1;
b) a nucleotide sequence which encodes for the same amino acid
In a fBRANCHERARINE (BERMRAEA Banksa)vBREvatRueleatide sequence
hybridising under stringent conditions with the sequence from a) orb). In
an embodiment the bacterial cell comprises at least one recombinant
In a pitfetedd asisbdiniacute eiidsdinyepaptiderobqddyelptide capable of
eliciting an immune response in a mammal. WO 2006/045468
PCT/EP2005/011127 3 In a preferred embodiment the peptide or
In 2 prstigmdiiciotisdimiedtet! arh ansteahwge nssasmisbuaiitieraedngraschndigeids of the
bacteRA 2SS UgRIS oacterial antigens and immunogenic fragments thereof
In a further preferred embodiment the peptide or polypeptide is part of a
fusion polypeptide.
In a more preferred embodiment at least the bacterial urease C subunit-encoding sequence is

inactivated.

In an embodiment the phagolysosomal escape domain is a Listeria phagolysosomal escape

domain.

In an embodiment the phagolysosomal domain is encoded by a nucleic acid molecule selected

from the group comprising
a) a nucleotide sequence comprising nucleotide 211 ~ 1.722 as shown in SEQ. ID.
NO. 1;
b) a mucleotide sequence which encodes for the same amino acid sequence as the

sequence from a); and

c) a nucleotide sequence hybridising under stringent conditions with the sequence

from a) or b).

In an embodiment the bacterial cell comprises at least one recombinant nucleic acid molecule

encoding a peptide or polypeptide capable of eliciting an immune response in a mammal.



In an embodiment the fusion polypeptide comprises a) at least one

domain from a polypeptide, wherein the polypeptide domain is capable of
eliciting an immune response in a mammal, and b) a phagolysosomal
&S5RG A/NaIn. In a preferred embodiment the polypeptide igdhg pou05011127
polypeptide as defined in claim 9 or part thereof. In a further preferred
embodiment the phagolysosomal escape domain is a domain of the
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herepeferably a genetically manipulated eukaryotic cell which expresses a

cytokine. In a preferred embodiment the cytokine is selected from the

group comprising interleukin-2, interleukn-4,interleukin-12and
In a iMGHEsTFERMEADoReR tie Ririeradrembaditenpine celhicoeyprassede.

two or more cytokines. In a still more preferred embodiment the cell

co-expresses IL-2 and interferon-gamma. In a preferred embodiment the

an catitisdimtuitte GssiaiaNptytide gbjaptiseswhom the cell and/or the
composition is administered or is to be administered. WO 2006/045468

PCT/EP2005/011127 4 In a preferred alternative embodiment the cell is
alPgenef AspitiiRtodeaE; oD HeRpeRtide | wAserar the pelvsptidp dogain is

admlnlstg dgg,grdﬁgb%amm{@ﬁsﬁe@doﬁemmm@ment the cell

is selected from the group comprising non-professional antigen
presenting cells, professional antigen presenting cells, tumor cells and
dey)driticacgiilsydiysasomibepeafedestambodiment the tumor cell is a cell of
an immunognic tumor and wherein the tumor cells are preferably selected
from the group comprising melanoma cells, renal carcinoma cells, breast
In a puefored|nbrdimaninitr peliwepisistdsetbarnohpensde on-defantdn ripgn 9 or part

thereGANCEr, colon carcinoma, head and neck squamous tumor. In a preferred

embodiment the cell is an allogeneic cell and is HLA class | matched. In
another preferred embodiment the cell expresses another

In a IAHORTeRd eriahiRehirei tiepolysosomal escape domain is a domain of the

phagolysosomal escape domain as defined in any of claims 1 to 11.
In a preferred embodiment the bacterial cell is fBCG:Hly or tBCGAureC:Hly.

In an embodiment the biologically active agent is a eukaryotic cell and more preferably a
genetically manipulated eukaryotic cell which expresses a cytokine.

In a preferred embodiment the cytokine is selected from the group comprising interleukin-2,

interleukin-4, interleukin-12and inferferon-gamma.
In a more preferred embodiment the cell co-expresses two or more cytokines.
In a still more preferred embodiment the cell co-expresses 1L-2 and interferon-gamma.

In a preferred embodiment the cell is autologous relative to a subject to whom the cell and/or the

composition is administered or is to be administered.



group comprising a cytokine, an adhesion molecule, a co-stimulatory

factor, a tumor-associated  antigen, a tumor specific antigen and a

parasite antigen. In a more preferred embodiment the parasite antigen is
SRIBIVSEErotein of Plasmodium, preferably Plasmodiumpfaygipaissi 1127
or a fragment thereof capable of eliciting an immune response in a
mammal. In a preferred embodiment the biologically active agent is the

Ina pg%%gg\gﬁgr%aﬁq%tgﬁg?gﬁnﬁé% He 9&‘1’1%.8@&85@,!%‘%&’4&@929 qi E'LEB}' @Qm’the cell

or a fragment thereof capable of eliciting an immune response in a
and/opthrremiposien shegoamserdreibio by rdmipiEtewe agent is human
cytomegalovirus. In a preferred embodiment the biologically active agent
Is a viral particle or a multityde thereof, preferably released after infection .
In @ BARET R UERE P ALl BTl S0 16, RRAPoh TR PR AR plgsional
antigé resynciugderkpyraftipidnalemiyanardsenhighalisahghyreplistaidsienditic cells.
embedded, and (b) contain neither viral DNA nor capsids. WO
2006/045468 PCTIEP2005/011127 5 In a preferred embodiment the _
In a npartisteferoh taihadfnsit the totedn exdhipristiod e iorntopeniafesner apfbwherein the
tumor ¢f} '8@‘&8&&9%%&%&@@&%%9@&8& IR AIRRA5 S RIS inoma
Y

which are not 5. In a preferred ' embodiment the T-cell antiﬂen pp65 is

cells, forsat ireRiesesniopin SERY P ARSI IERP Sl e TRFARAT C

carciriaMedalgvirsskuheiabisthenglycoprotein is selected from the group
comprising the HCMV glycoprotein gH, HCMV protein IE1(ppULI23), and
the HCMV glycoprotein gB. In a preferred embodiment the T-cell antigen

In a piefersetidntariérentioseqbs st o protisincl ichictHbar tlossl meiched.
pathogen other than HCMV. In a preferred embodiment the pathogen is
selected from the group comprising HIV-1, HBV, HCV and influenza. In a

In angfhsteprefrandpoehertimed dhe seib @ eshanatyr jamupeaeleads srigcted from the
grou HCW%@C%EH@% NBHADRESRS 18RRI VIRSEIHEABFO tRIRdF oraiderREiciated

strains, In a more péeferred embodiment one of the two variants of

antigefe SUMRS ARFLRE RRVERY ABD ARBTASHS R8T Briant of the HCMV Towne
strain, and the other is the variant of the HCMV Adi 69 strain.

In a more preferred embodiment the parasite antigen is gp190/MSP1 protein of Plasmodium,

lung cancer, colon

preferably Plasmodium falciparum, or a fragment thereof capable of eliciting an immune

response in a mammal.

In a preferred embodiment the bioclogically active agent is the gpl90/MSP1 protein of
Plasmodium, preferably Plasmodium falciparum, or a fragment thereof capable of eliciting an

immune response in a mammal,
In an embodiment the biologically active agent is human cytomegalovirus.

In a preferred embodiment the biologically active agent is a viral particle or a multitude thereof,
preferably released afier infection of mammalian cells by human cytomegalovirus, whereby the
particles (a) are surrounded by a lipid membrane in which viral glycoproteins are embedded, and

(b) contain neither viral DNA nor capsids.



In a preferred embodiment the mammalian cells are fibroblasts, preferably
foreskin fibroblasts. In a preferred embodiment the particle is a dense
body. In a preferred embodiment the biologically active agent is a dense
feepratarably a dense body ofHCMV, or a dense body apgdgiipeshs/or1127
herein. In an embodiment the biologically active agent is an antigen from
Mycobacterium, preferably Mycobacterium ssp. In a preferred

In a pfeBReM nARkhRMireqhecirr UBHiSSelanion FoRihaIRIdmEoRmDsisigdarts of
tubercuIOS|s M. a ¥|s M. anettn M. afrlcanU{.n and M aratuhercu JBES;“ are not
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pp65. PCT/EP2005/011127 6 In a second aspect the problem underlying the
present invention is solved by a composition, preferably a pharmaceutical
composition comprising a combination according to the first aspect of the

In a prefesehtimhehitontdhe optibrigea pfdrin feedtie sy SteeBtasIts cAgighcpprotein
of the dhisd ﬁféo%ﬁ@vﬂ{%bk%&%ﬁﬁféygﬁ%ﬁf‘o%% @Elé&&ﬂﬁ%&'ﬁx@%l‘éﬁg Bdnprising

e use of a combination accordin e first aspe tof sent
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invention or each of the constituents of such combination for the

Map 1ir'?fanufascgt#f?re of a g;g? tf ni&men nan glse Ot%'%]nencgrﬂr}iea n%%dlcaﬁ SNt IS fo hich is

188452 SEiecte roup
part oﬁmmmmlpgtmgmeasthndhmmbﬁé diseases. It will be acknowledged by the
ones skilled in the art that the composition of the present invention and its
constituents either alone or in combination may preferably also be used

In a peferrd pravasiment sha pateger i prieric Brofethe PuimbEIRENRe HE3Ed: HBY.

HCV 24 thedastathat the first constituent of the combination according to the
present invention is suitable to elicit an immune response and more
particularly a specific immune response which allows to provide a

Ina pﬁ&ﬁ&ﬂ:ﬁnﬁ)oﬁhmmhe pmﬁnh[i)@dytam@maﬂaeqj iscleas Privgiiseproteins which are

|fes no the d| Eﬁ%%ﬁ? [ |§§;ﬁ¥sorlor to a clinically or
"amnm‘e’d. "ﬂ% I%IM\/%H%O %)nl noft Iseases. In a preferred

embodiment the cancer is an |mmunogen|c tumor and wherein the tumor

Ina m@e?{ RierAR i S8IRLIR AP AR5 QLR SR WY BN BRIGRIR IR CRNC Elycoprotein is

elanoma, renal carcinoma,
the variant of the HCMYV Towne strain, and the other is the variant of the HCMV Ad169 strain.

In a preferred embodiment the mammalian cells are fibroblasts, preferably foreskin fibroblasts.
In a preferred embodiment the particle is a dense body.

In a preferred embodiment the biologically active agent is a dense body, preferably a dense body

of HCMV, or a dense body as defined herein.

In an embodiment the biologically active agent is an antigen from Mycobacterium, preferably

Mycobacterium ssp.

In a preferred embodiment the Mycobacterium is selected from the group comprising M.

tuberculosis, M. bovis, M. canettii, M. africanum and M. paratuberculosis.

In a preferred embodiment the antigen is antigen 85.



breast tumor, brain tumors, non-small lung cancer, colon carcinoma, and
head and neck squamous tumor. In an alternative embodiment the
infectious disease is Malaria. In a preferred embodiment the biologically

Fedveaeankds gpl90/MSPI protein of Plasmodium or a fragpepkihassef 1127
capable of eliciting an immune response in a mammal. In an alternative

embodiment the infectious disease is HCMV infection, preferably human
HCMYV infection. In a preferred embodiment, the biologically active agent
is a dense body as disclosed herein. WO 2006/045468
Ina E@ﬂ‘lﬁ&lﬁ%%ﬁ/cﬁ&btﬁﬁ’leﬁ’lImﬂ&mwﬂmwmbdﬂimém tisestifedtipus composition,

prefers %?ase i3 t“beu% o?it%gfg el %*LE‘EA?'&’J%%Q! YPEIN d?ﬁgﬂ)t 1Rt aspect

Antigert rom yco acte um, pre erab ycobacterium ssp ore
of ﬂz@m@awwwmméﬁm @é@l@é@éﬂ%@ﬁﬁﬁﬁ@%@ﬁ%ﬁ’ﬁpnsmg M.
tuberculosis, M. bovis, M. canettii, M. africanum and M. paratuberculosis.
Even more preferably, the antigen is antigen 85. In a fourth aspect the
I RSPy FORIAE PRTO TR, P BT BB HgAS ARG T (he use of a
comtﬁﬁﬁﬂbm@cwafdﬁtgcwqu‘ﬂ@t MQefctteifaﬁapcﬁseﬁthevmeee ot Mventinntirmeachrding to

con%tl nts of uch c mbinati n the ct re fav ccme
the s?con ?ﬁ? 1'6861’1 ]]IIVGH 0% Q1 cac ] CO $ 811811 fOI‘ the
aspec Re problem un erIylng presen nven ion |s s

mangagiath ofaforethematditment of a patient suffering from a disease and in
need of such treatment, comprising administering a combination
according to the first aspect of the present invention or a pharmaceutical

In ancemtsrisiesh thedardifgrentis RIcHRPEEpURDEIEDEEREHH O drdiRcass gelected

from $heBragpeshiiaiRtiem undeilvitigibeigrsent invention is solved by a
method for the manufacture of a pharmaceutical combination, preferably

a pharmaceutical composition according to the second aspect of the
It wiﬁresemﬂdmmhaﬂgeﬂ domibeising thid!stéps digravithrigixs eofimstdtomstitlidm aresent

inven tg%H Qf&&&o H&S 31@4?3%%&?%9%@%&%?'8&%@ used for the

ecu e encoding a phagolysosomal escape peptide or pol peé)tl e;

Preveﬁﬁ&ﬁd@ﬁgﬁabfé@écmcﬁngtmﬂ@fﬁf@%lé‘l@@ dimgnit hosed qenhgniget that the first

constituent of the combination according to the present invention is suitable to elicit an immune
response and more particularly a specific immune response which allows to provide a respective
human or animal body to fight the disease prior to a manifestation of the disease and more

specifically prior to a clinically or medically relevant manifestation of the diseases.

In a preferred embodiment the cancer is an immunogenic tumor and wherein the tumor is
preferably is selected from the group comprising prostate cancer, melanoma, renal carcinoma,

breast tumor, brain tumors, non-small hung cancer, colon carcinoma, and head and neck

squamous fumor.
In an altemative embodiment the infectious disease is Malaria.

In a preferred embodiment the biologically active agent is gp190/MSP1 protein of Plasmodium

or a fragment thereof capable of eliciting an immune response in 2 mammal.

In an alternative embodiment the infectious disease is HCMYV infection, preferably human
HCMYV infection. In a preferred embodiment, the biologically active agent is a dense body as

disclosed herein,



formulating the first constituent and the second constituent into a
pharmaceutical composition. In a seventh aspect the problem underlying
the present invention is solved by a method for the manufacture of a

W@EBH%%&H@' combination, preferably a pharmaceutical Copéﬁﬂﬁig&ﬁmun'/

according to the second aspect of the,present invention comprising the
steps of WO 2006/045468 PCT/EP2005/011127 8 providing as a first
constituent a bacterial cell which comprises at least one recombinant
nucleic acid molecule encoding a phagolysosomal escape peptide or

In apodjipeptive; provdimenistbesdeatiossndistisnt i§ HIBITGHAm-adtive agdpred the
biolo@@gg%eﬁgﬁk}@g%ﬁh@ fips 8 sRa0RE-sapsHiuANbRIRAENEMyBbABterium ssp..
empo

iment, the formulated first constituent and the formulated second , .

Moregpspisiitbhitan dpeRtasteilt e SriglecrdcarehA ETHR RO tHe A ttherdesis, M-
bovisfingt eanatitientanchthenfanth Maieg-senoadeondtitee nioasepdaldl, the antigen is
., SEP rated packages. In a more preferred embodiment, the packages are
anﬂg%?nérle dosage units or comprise multiple single dosage units. The present
inventors have surprisingly found that a bacterial cell which may either be

In a HHAMRISIHNE FEAG AMBRIRIVRDIRIER FRILWRICHCINRISES the use of a

phagolysosomal ‘escape peptide or polypeptide is a particularly useful

combipgiiomAeRifing fabeeitd caprrtohibaRiterR Vit iRt GRebplhe ranstituents of

such 88BHhLAMGH Copatbiettaipcthhe presertimentors have recognised that
Mycobacterium bovis, preferably Mycobacterium bovis Bacille

Calmette-Guerin (BCG) and more preferably Mycobacterium such as
Ina Bﬁ&woﬁpg:mb@mm&dgiagoﬂmwmmmwmlp@mmethod for the
trea ?%ly %?pz;[ I%%tﬁes.n? gﬁ’i‘fgx%g A& t&’l&%@ g%ﬂ'rrﬂ{%ﬁ @B?Jﬁsﬁ'&%nt, comprising

strengtheh the immune response particularly mediated when using

adminitogi 2l comiiestigermecantinmore tarfiestiampestnef ithenarsealiciymtion or a
pharniOdaaicalyRcive RORRE PR i arhad refREeH NP Br&eltinveR®on.

response eliciting biologically active agents is a cell expressing at least
one cytokine or a parasite antigen, or a tumor or parasite antigen or a
In a MihSa8pdtgahe problem underlying the present invention is solved by a method for the

manufacture of a pharmaceutical combination, preferably a pharmaceutical composition

according to the second aspect of the present invention, comprising the steps of

- providing as a first constituent a bacterial cell which comprises at least one

recombinant nucleic acid molecule encoding a phagolysosomal escape peptide or

polypeptide;
- providing as a second constituent a biologically active agent; and

- formulating the first constituent and the second constituent into a pharmaceutical

composition.

Tt a seventh aspect the problem underlying the present invention is solved by a method for the
manufacture of a pharmaceutical combination, preferably a pharmaceutical composition

according to the second aspect of the present invention comprising the steps of



Without wishing to be bound by any theory, the present inventors are of
the opinion that such phagolysosomal escape peptide or polypeptide
allows that any antigens derived from the bacterial cell or from the
Rijagicaly.astive agent and suitable to elicit an immune resReRSE@S011127
more efficient in doing so once such phagolysosomal escape peptide is
available. In other words, by allowingthe antigens created upon the
entrapment of the bacteyial cell jnto the Qlyso AL
thérefrorﬁrgﬁlélﬂﬁjgsbgingr%)r%oélésﬁ%gﬁj?oatr?eyﬁn&rﬁur?eeﬁ;géiﬁe%r}rl] ?r?%?éﬁxggs %8ast one
2006/04 5488 PioERLBOG0TImeEcoleracRttng silphitgody BEma ssedie peptide or
antigensrﬁl,rp)qJ nggreating the superior adjuvant effect used in
connection with the present invention. This kind of delivery of peptides into
the MHCPEPRiling e 8rrafd FOpslifFal Aot htisravhresah &8y existing
BCG-spawifituiatmiine msneditcnrtdig asheiarhaaiviteilhe adjuvant
effect of BCG and more particularly of BCG or any microorganism,
preferably any Mycobacterium organism, which encodes or expresses a
In arphabyodisesonial ésrapeak fitdearsijobppeptidddsfariuiiied senpribirmpstituent are
packé%%@%iﬂ%ﬁ?ﬁg@ﬁ%gm inventors yvhich. can prefgrab!y be que use of
when su Juvant effect causing microorganism is combined or
co-administered with a further or second biologically active agent. Unlike
AlterRRGEIRIMY FRWRICh rtimidlaia R diHdd RO WREUBRRORSEndNBnstituent are packed
. afore-described adjuvant, i. e. microrganism, can be used to elicit a THI
in sepaiAtihRArE&EShse. Such THI immune response is useful insofar as it
induces a cellular immune response. Therefore, in a further aspect, the
I 2 EEPUONIS felatad, mEQ:%,“t%$ g&& @sr%?é%éﬁ‘%@dﬂ%sflﬁ%%%% .f:%%%%‘ééoﬁmmple
expresses a phagolysosomal escape peptide,"whereby the microorganism
singlégipsederabity: BCG and more preferably BCG as described herein and
most preferably a ure C- deficient BCG, as an adjuvant. Even more
surprisingly the present inventors have found that a microorganism,

The psestataBYHeehaye ssraesati fumnd theh T Baradrl &5t shiskpraysidey be a Gram-
positite 3P AYSRASRMAES6 IR AR IR AnetMarscpialarpilydBisdsoasallesapbedptide or
herein in its vario mbodjments, inglu ing but not limited.to rB G%I)}/1 ith
PolypgRitE 48 by BFSIARITY N CL ORI BUECR B0 Lo tr. 1B CETRipaon with 2
biologibaliinchodienvagess fMereopatedlapgrich¢o B vitheotars have recognised that
Myc%t;u alysesome! SSraRaPRRIde SR dBas ReR ©eaRaRIB0kn (BCG) and

cing a pronounced CD8 Tresponse which Is specific for the respective
more preferably Mycobacterium such as BCG encoding or expressing a phagolysosomal escape

peptide or polypeptide is a suitable means to elicit an immune response or to strengthen the
immune response particularly mediated when using biologically active agents and more
particularly other immune eliciting biologically active agents. A particularly preferred type of
immune response eliciting biologically active agents is a cell expressing at least one cytokine or

a parasite antigen, or a tumor or parasite antigen or a virus antigen.

Without wishing to be bouhd by any theory, the present inventors are of the opinion that such
phagolysosomal escape peptide or polypeptide allows that any antigens derived from the
bacterial cell or from the biologically active agent and suitable to elicit an immune response, are
more efficient in doing so once such phagolysosomal escape peptide is available. In other words,
by allowing the antigens created upon the entrapment of the bacterial cell into the

phagolysosomes, to escape therefrom and thus being presented to the immune system increases



microorganism such as Mycobacterium, and, additionally, also a
pronounced CD8 response which is specific for the antigen represented
by or given as the biologically active agent as disclosed and/or defined

RESSIG Iy Qifaer words, the microorganism used as or referred o880t 1127
first constituent herein, in this embodigpent, i.e. comprising a

phagolysosomal escape peptide and "‘more preferably additionally being

ureC.negafive, inited.to eliciti Jpg icro ISm- S y .
e e e R o n
connegtpactdth treaisrenéirvdnéiotbodiment, such phagolysosomal escape

peptide or polypeptide is the phagolysosomal escape polypeptide of L.

monocytogenes, listeriolysin (Hly). Listeriolysin is a WO 20061045468

This Biag pt FsBYE0 9489071985 1965 oMo TRy P20 R R RYAS RS RateRiiate the
alreadl§ it BAG- ihecititdasauit kesponsatddgerdps-mickapiganisms from

phagolysosomal vacuoles into the cytosol of host cells. This escape
function can be transferred to various bacterial cells such as Bacillus
The zlitiis, efesmiBEE Sndmone latsplagly aifB GG Myyohimuteramisas preférebly any

Myccﬁj%&gﬁ&ﬂpg Eﬁlﬁ}ﬁ?r%&”@ﬁc&?@é@%%89&9%'}%%51%@9&@%%@ peptide or

Also, international patent application 99/101 discloses
polynestisinisindtthey copuiier findie of Srarsenbinserisiodisherearyastliebe made
use o -f h@]ﬁ"éfﬁiﬂ aﬁjﬁﬂﬂt@%@igﬁuﬁﬁg %ﬁﬁtﬁf@lﬁﬁﬂ fo ﬁfﬂfﬂgﬂﬁ?cﬂr 5&-@3&&5@&9& with a

of the compasitjon. according to the ent inventjon thus exhibits a pore
St A TGRSR TP DS OGRS, MGTHEIAES ot = TH2
immsinessorisan efprotiestiityd Hdjvilang Acknnivterigaiiycivebenwedsidliidiine THI
imm 5, B0LU08 906 2191 SRYGIALRAAANSOTAME 1636PR AMANS S BE mmane

the Tisteria phagolysosomal escape omain which is, for example,
respogiesschieefineUis 8 fsthassppe ibfemuentiveis piesteddp((petee of a microorganism
whiclP BRERIYSORQAR| K FERE: PRAB R0l M QI HH AR SPHUBY the microorganism

mono%o enes, most preferaeI%Gthe phagalysosomal escape doma

is preferaBleBy andueRiR RiefAbbTeRt(a @%@éfé&’?ﬁo?ﬁf&}*ma@ﬂtﬂsfﬂaﬁ]yf ure C-

deficisgfiBExEacamdlisiag. nucleotides 211 - 1.722 as shown in SEQ. ID. NO.
1, b) a nucleotide sequence which encodes for the same amino acid

sequence as the sequence from a) and c) a nucleotide sequence
Even hytrddisipgsinglie thet prayent iowelivio e vwithuivd thetpiencedrganisi.grtfprably BCG

or itsqg?ﬁrag@gwm%ﬁglfo?sﬁﬁﬁ& RQ %leqwmggﬂa@%ﬁﬁﬁgﬂaﬁﬁé%d more

purpose are, among others, hemolysin _ . .
preferably BCG as described herein in its various embodiments, including but not limited to

rBCG:Hly and most preferably a ure C-deficient BCG such as BCG: rBCG AureC: Hly and
derivatives thereof are superior to BCG without a phagolysosomal escape peptide in so far that
they are capable of inducing a pronounced CD8 response which is specific for the respective
microorganism such as Mycobacterium, and, additionally, also a pronounced CD8 response
which is specific for the antigen represented by or given as the biologically active agent as
disclosed and/or defined herein. In other words, the microorganism used as or referred to as the
first constituent herein, in this embodiment, i.e. comprising a phagolysosomal escape peptide and
more preferably additionally being ureC negative, is not limited fo eliciting the microorganism-
specific CD8 immune response in contrast to what the one skilled in the art would have

expected.

In a preferred embodiment, such phagolysosomal escape peptide or polypeptide is the
phagolysosomal escape polypeptide of L. monocytogenes, listeriolysin (Hly). Listeriolysin is a



(Perfringolysin) from Clostridium perfringens (O'Brien DK, et al. Infect
Immun. 2004 Sep;72(9):5204-15); hemolysine from Vibrio, more
particularly Vibrio vulnificus (Lee SE et at, Biochem BiophysRes

GQUMEGsR004 Nov 5; 324(1): 86-91); hemolysine/cytolysing frrpghain 1 127
B streptococcus (Liu GY et al., Proc Ndatl Acad Sci U S A. 2004 Oct 5;

-101(40):14491-14496. Epub 2004 Sép 20); hemolysine BL from Bacillus,
ore partigilarly Bacillus cereus (Mor M et al MSMicrobiolLeft. ¢ 1
pore- W@eﬁ%%%%%{}vﬁ?e he rﬁéﬁ}éﬁr?éﬁ fom Bo%%rtleﬁﬁall, more partic%’ﬁ‘arly0 i
mon@ytozedtapisraesiaBmss i phagalyseresel fitaurleodye Speytosol of host cells.

This /G635 3R%0n REMNEl R fae RSChernahia calaiVYBoMMNR 6§ Macillus subtilis,
Microbiology. 2004 May; I50(Pt 5):1495- 505) and h?molysme, from

y . :
attenuzidefalSREM AR TRIRMRF MBI & 1$)s psgfleschbrdsisninmational
paterUgiSRtigo s eqEBPecdaicted sn Ak iliiatidnih@eacapsliBvBstioN(aISe 101496

. .comprises nucleic acjd sequences hybridizing therewith, In the present . . . .
s R R A AU R R0 GerEheh T SRR el
fusiofMotesinka TEidricigriAl ledbofatniyantian fist, cOoidSpting thiacbopbsiboratorgrding to
the préfat éﬁ@@k&;&%ﬁ&@é&g ' BERCHARGSWINE RSS! JBMSRIAD Bfiosomal

ridization” is used if a'positive hybridization signal can still be

membyases el NEIoOer T SREBIOTAtePits/011127 11 after washing for
one hour with | X SSC and 0.1% SDS at 55C, preferably at 62C and more
preferably at 68C. A sequence hybridizing with. a nucleotide seqyence as
Tt i hectelp ey ReeH (B SR SEALFIY COn BTN (09 REgByEab AP vsosomsl
escapRSAaRei ) aaiershycadingtotial eatigslysaquah eecppe fdmaaii ywikiehpie sbntexample,
invention, A.nucleotide segue encodin 9 CARE. domain i
e b S g e e VL LA S EaaFe domain i
derivedginignther draeniamy re cornbiivingenerreese peplarsbboiisindseciysesmmsd|escape

doma‘ff?%%@9&%%%5%%@Qﬂﬁ‘ﬂléii&ﬁ@%é%é@éﬁi%éﬁi%?@ﬁi@%ﬂﬁd&rs&g@ﬁ@%mpﬁsing
thereof as described above. It is to be acknowledged that such bacterial

nuclegifesord prisi(Pat 48 SR BR Y SEGN D AP nhdha it BREFOHAA SEANENSH Y fhgecodes

for tRePRRQOI¥SREOMACsRARRpERlide argueoke Patticllaty syich hatéetidd sequence
cell being a |

by AECBHEROTOPES LEELERTRETON, Aneh Firogp eieasbgposomd
escapemintgtiepeidtssaititiacteridicalbed fortsacingreprsaseed ofindegt, othere  hemolysin
erMAHIRVRY MIEC RGNS BENORIAN SRS AR OBRICTLE IO tnfect Immun. 2004
Sep;72(9):5204-15),; hemolysine from Vibrio, more particularly Vibrio vulnificus (Lee SE et al.,
Biochem BiophysRes Commun. 2004 Nov 5; 324(1): 86-91); hemolysine/cytolysine from group
B streptococcus (Liu GY et al,, Proc Natl Acad Sci U S A. 2004 Oct 5;101(40):14491-14496.
Epub 2004 Sep 20); hemolysine BL from Bacillus, more particularly Bacillus cereus (Moravek
M et al., FEMS Microbiol Lett. 2004 Sep 1;238(1):107-13); hemolysine from Bordetella, more
particularly Bordetella pertusis (Bassinet L et al, Infect Immun. 2004 Sep;72(9):5530-3);
hemolysine from Escherichia coli (Wyborm NR et al., Microbiology. 2004 May;150(Pt 5):1495-
505) and hemolysine from Shigella (Sharma K et al., Microbios. 2001;106(413):31-8).

Apart from the nucleotide sequence depicted in SEQ ID No. 1 the. present invention also
comprises nucleic acid sequences hybridizing therewith. In the present invention the term
“hybridization” is used as defined in Sambrook et al. (Molecular Cloning. A laboratory manual,
Cold Spring Harbor Laboratory Press (1989), 1.101-1.104). In accordance with the present

invention the term “hybridization” is used if a positive hybridization signal can still be observed



as BCG: rBCG AureC: Hly or as BKG. Mycobacterium and more
particularly Mycobacterium bovis Bacille Calmette-Guerin (BCG) has
been widely used as viable vaccine for the prevention of tuberculosis,

Ahowgh g gfficacy is still questionable. Nevertheless, agre?ﬂ’ﬁﬁﬁz‘%&ﬁfﬁm

that BCG can protect against, or at least ameliorate, severe forms of
systemic tubercuI03|s in children. Hov?/éver new forms of BCG have now

s B B P WRG AL SADa b o e IR a0 mor

prefdodpdshararid. ak baqhmmﬁylaﬁmmggeﬂi amdaizatidhesibenusad patREGIEDY No. 1
undegonlfégu 49 \/érl %?%‘anatz' n [?)%%%o &é%'i‘ee&r%%e'&B%HX%”%%E‘QJQE nucleotide

actena |s used ast constltuent f the combination
seqnmmﬁgrﬁﬂ ethp pesesst inverfiion is preferably urease deficient. This trait
results in an increased safety profile as, because of the area deficiency,
e mycobacterial cell would not survive in an environment where such

& fEERCRy ISR AR Bt oAk FECArG §BTAB SBnEserihed above may be
dxredw;e aseifafigiency Irtmnbe@ehieﬂe& lﬁ;omaxﬁlﬁlﬂ@cembﬁmplmaiyanacgl\@fmgmbmant

r seyeral cellular nucleic a whi de for a ureas
E. coq mrt‘,o \{arPlCL%z;&ﬁ/ ure%? éh ?4 {%%% % Oz%‘i ecule Or a variatn %thereofas

descﬂ@ﬁ/&)MOSIOlllZ? 12 urease subunit A, ureB coding for urease
subunit B and/or ureC coding for urease subunit C. The sequences of
ureA, ureB and ureC in Mycobacteria, particularly M. bovis and M.

It is iR e Rsirrdedasd the predipricln celb aomBrig atlsakbansseamiimeatmgleic acid
moleghR! &88&&%@@@@@@@5@&%@9%@@@&&%@9@%@ daeneuad%hal cell

b Preferab the urease-deficient ba str |s 0 tal }g
cingy RS AT TSGR B BTG BSOS, Bhafe cotnpositon
accomslinog it - God prgsentcleieaid. Shl:]ldﬂﬁhsraﬁrdfw&&&mbpmmn sminhantenal cell is

mné&ﬂ&%’l&%ése%%%?@&ﬂsﬁ&% LARGHE &}%Eiéi%gﬁ}ﬁ NYRYWtRrred to

recombination, transposo |nsert|o or other suna s. Inan

as BlegpeidhAprefeiidaribBliment the ureC sequence is inactivated, e. g.
by constructing a suicide vector containing a ureC gene disrupted by a
selection marker gene, transforming the target cell with the vector and

MycoRaeleriig o1 BRecsHoHarReMyebacrianoAKsiRacH s GRS G (BCG) bas
been RRGAYLRS asgserbaddRiR eneleatidsupterculosis, although its efficacy is still

questionable. Nevertheless, agreement exists that BCG can protect against, or at least ameliorate,

severe forms of systemic tuberculosis in children.

However, new forms of BCG have now been developed. The present inventors have found that
these novel forms of BCG are particularly useful as adjuvants when administered together with a
biologically active agent and may thus be used as the first constituent of the combination

according to the present invention.

The bacterial cell which is used as the first constituent of the combination according to the
present invention is preferably urease deficient. This trait results in an increased safety profile as,
because of the urea deficiency, the mycobacterial cell would not survive in an environment

where such enzymatic activity is required, such as in the phagolysosome.

The urease-deficiency may be achieved by partially or completely inactivating one or several

cellular nucieic acid molecules which code for a urease subumit, particularly ureA coding for



According to the present invention, various species from Mycobacterium
can be used as the bacterial cell forming the first constituent of the
composition according to the present invention, namely M. bovis, M.

woeislesisssM. microti, M. smegmatis, M. canettii, M. maringgraipMosio11127
fortuitum. It is also within the presentliﬁlvention that other microorganisms,

preferably intracellular microorganisms, may be used which exhibit one or

measggﬁ'ﬂ.ﬂ{i{')ﬁ AosenaRIRe SRARMIN TGS ARMEYY JRINOR0LENR At C. The

agolysosomal escape peptide or polypeptide, and to be . )
sequeneeasd-HesntiveBraede kB MIRP breferiAeBrtivRIa MfuRfigs and M. tuberculosis

and t8 e Nindh:resResiv exhnatetiab & ibic Réleauagedl. (nSasyard Clemens et al.
referred embodiment, the hacterial cell is attenuated but is still alive and

(1993 Wiird Bﬁfﬁﬂ?ﬁﬁaﬁﬂﬁ%ﬁéﬂ Y EHEHEPHI response. In a more preferred

embodiment the respective bacterial cell is a live bacterial cell. In a further

Prosefio P kNG RRCIGHAL ERILT IR iC QBRFRES AR ARG AMBIAAY of one
Kuclaic amdasmo ecule encoding a peptide or polypeptide capable of ]
or sewdiatingcdeviiden indireasp owbeni-sodingnmNrsin acuk SeHenesh At ths expression

contrSIIGIHN6:25 ISR AR IR BaaASIG HHABICRROSMBination,

such peptide or polypeptide to the immune system of a mammal or part

transppRaR SSIHOMORIRE radadsestiidhe created which is a B cell-mediated
immune response. Alternatively, WO 2006/045468 PCT/EP2005/011127

13 howgver, the immune.respopse is-a T-cell med] i n ;
R AR S e e M e N T et
suicidereterablyoeaitingepticks gepo|diseeniae by sekslaciiptrorarkise gaes fransforming the
target” ggﬁp@ﬂﬂgd?eu{%cﬁpt&ﬁn&r&fﬁgé ANIABGi o U ARHYERB VP U AR Baving a urease

antigens, bacterial antigens and immunogenic fragments thereof.
negatprRpaeaBlyPa Asifesstined BRR 55 Fict @P of such antigen which is still

capable of eliciting an immune response. A particular preferred antigen is

gpl90/MSPI protein, of Plasmodium, as desgribed.in more detail herein.
AccoRiielb o THAY HHETENE VLA TOERT ZTE s B asrs, FRR i o the
bactefgisasibgshiinndre fietaibintiteimt AfdtH fortipesitintigespiding iy émspsattbifyention,

0 elicit an i e respon st t ' peeif]
name e, S N B R e R PR am or .
fortuitymal Mt paraleberdtiiosigion pparntuinysnpearehed ehergspgtoarangismes preferably
intracoMPR RSB BmiE s PIRIG 50 SRPRHIPACHINIBR one or both of the aforementioned

characteristics, namely to code or express a phagolysosomal escape peptide or polypeptide, and

to be urease-negative, more particularly ureC-negative.

In a further embodiment, the respective bacterial cell is attenuated. In a more preferred
embodiment, the bacterial cell is attennated but is still alive and is more particularly suitable to

elicit a TH1 respounse.
In a more preferred embodiment the respective bacterial cell is a live bacterial cell.

In a further embodiment, the bacterial cell further comprises at least one recombinant nucleic
acid molecule encoding a peptide or polypeptide capable of eliciting an immune response in a
mammal. As used herein, the term eliciting an immume response in a mammal means that upon
exposure of such peptide or polypeptide to the immune system of a mammal or part thereof, an

immune response can be created which is a B cell-mediated immune response. Altematively,



second constituent. It will be acknowledged by the ones skilled in the art
that whenever it is referred to an antigen herein, this term also comprises
fragments or mutated forms thereof Fragments and mutated forms

therankais kgoarded as the respective antigen as long as sugpipbated 1127
form or fragment thereof exhibits at{ ast one characteristic of the

full-length or wildtype antigen. Preferably, such characteristic is its

howeFEE SIS CLABADMUNE (SR RRRERd IR RE RIPBMA A M rably o MEHC
response ‘when used together or in combination with the first constituent

class brrestrinthdaiit dscgBsemmsaes- herein. In an even more preferred
embodiment such immune response is a specific CD8 immune response.

This apglies also to polypeptides and proteins, respectively. It will be

MorergrirfrabinsH6f di§BESy th e VYRR LIS Flasted izt o SFRNR Cfprising auto
antigdifefiatiouai fislelnacidinpasarancieicandisbag dingeion amigypeptitiammmunogenic
rotein, respgectively, the term is also_ to comprise those nucleic. acids, . , . .
Sag R AL IR Py BBt BRI e SRR e aastony sp e sil
capabinuthtdidiforgeth erecirasppeisaliypbuicg dafmbdrédroiigem iviepl ¥ MEP 1 protein

of Plagggﬁﬂﬁ[x?gg AL A5G CRGG Of R MEN Rting ﬁﬁ’ﬁgﬂ% PEIR&S virus antigen

sequence to the codon usage of the respective host or production ) )
are degrgdrndies THEGRAY mdetilag e prrie Ssiitdisrenattrdfistaa RpdgraRAntigens
suitab) @fgammiarem?w ragnse thadite w@éﬁﬁlmm aﬁ]g Lrh]ﬂﬂféi §fetiflcally against
respective po tide, protein or antigen is.the pne of the respectiye .
MycoBRgeHah, ARFETRES I a Stk SPRFt S LI PR NB PR M A Eraaratsis. A
particakidhcoeifgrdbentigee tamligefreRfmButh antgruiaien fopmestiwreofddddnent, the
06/ 45&1@8 PCT/EP2005/011127 14 It is to be acknowledged that the

SCCOH&%O?S TEL . . . . .
peptide or polypeptide capable of eliciting an immune response in a

mammal can be the second constituent of the composition. It is within the

It wilpﬁecsfc@hmfaeﬁé@@ vihaltbR-peRie A RO MReRiIGRHSBAH RS HISHUA to an antigen
polypeptide. Preferably, such fusion poly%?{)tide comprises the peptide or
%’F mutated

hersith Jfip EBICHSA AR TGIEE IFEABRITIR AU SO BT RTARTY

formsai@epedn srerepigill haviegdpstraitanitihe foaipaspabipeptidedfdsthesr fragment
comprising .a phagolysosomal e aip, preferably a..

toreq B o HE S A L DB S TP ALt S e

charafttmiam lin)ﬂknqmbilirm_tmeﬁc@t_ mdmg@rrmfmfppsemeﬁwéM@n imppene response

when JREP1B. QA PAIYRERUAR WG 450 BROIE R BN B, N AP AEP AR WRcribed
in a mammal may be

herein. In an even more preferred embodiment such immune response is a specific CD8 immune

response. This applies also to polypeptides and proteins, respectively.

It will be further acknowledged by the ones skilled in the art that whenever it is referred to a
nucleic acid and a nucleic acid coding for a polypeptide or protein, respectively, the term is also
to comprise those nucleic acids which code for the polypeptide or protein, optionally being a
fragment or a mutated form thereof as preferably being defined herein, in view of the degeneracy
of the genetic code or in view of the need to adapt the sequence to the codon usage of the

respective host or production organism.

The term that a polypeptide, protein or antigen is derived from an organism preferably means
that the amino acid sequence of the respective polypeptide, protein or antigen is the one of the
respective organism, whereby the sequence and thus also the corresponding nucleic acid coding

therefore can be fragments and mutated forms thereof.



in case such peptide is a bacterial antigen, derived from a microorganism,
preferably from the genus Mycobacterium and more preferably from
Mycobacterium tuberculosis or from Mycobacterium bovis. This domain
hasAdengihof at least 6, preferably of at least 8 amino  acidse{IBeyos/011127
immunogenic domain is preferably aP rtion of a native Mycobacterium
polypeptide. However, also modified immunogenic domains which can be
derived from a native immunogenic domain by substituting, deleting
and/or adding one or several amino acids, is within the scope of the
It is Prosacitriovéediond fimbtior phptidobe pridymipticletdiyedo nfalicitizg dormainpé response
in o SRR LIRS IARMANB: (AR PO AL WRiBR AUCSRIGIR invention
encoded by a recombinant nucleic acid molecule, namely nucleic acid

that faolesmiddaceoraiviyperSizQa Db of . arHissiaucientyasii dfoBiifebly, such fusion
poly S YRR issssianak peRlide,cosineseuLeRt®IdRICRIMEE dianBlheaesponse in a

sequence coding for a immunogenic domain, (nucleotide 112 to 153), a ..
memBEL 408 ARSI RS MR (10 BOuR i S193 B PR e Comprising
a phegslingdana phegalysasainadfmabin pbigolidediblietFR2 Yamkintrerdescribed

eptide linker CG%ir\n seguence (nugleotide, 1 2?-59 5}%@ geE'e £ tion. Th
abovgégﬁgﬁ%%cc%i% or%?rgnoo%egggp%f qe(nLrJSc ecgg)?l%le ?L Olto }B _ 705‘. ﬁ‘/gn on. Hhe
domajoroé s politieptidmindidisicepeie nf eligistoamimnoBagyashes I aangmmal may be,

- el ! Iment. JaarePasicul 3t ¥iemilie, Hidferably from th
= caggr%%#u% tt%riiigh{g&r%%e%%?’rg%%AureC:HIy, tﬁ\e second gongigiitugntom ’

genugs MyRobRAESAIRCENG apwft Brierbie emichiimpacteivatclfprouloss or from
Mycbanipidaiad el TRisfesataty, ihe grngticallyamanips|girdeestilyisod at least 8 amino

.. epykaryotic cell. More preferabl ch genetically manipulated cell .
it G R Lyt R I BN L LB Bl peypepide
Howpraieialsehioknififiaé ntesithegosicaiomaiand vdticiractaridécslefivthefronlisa native
. ref C [ ' ' i i \ ey
mﬁg grogoe %0%% g%;/sv th%#mﬁﬂée, W ENGRRK NG S Y TIRNBKIORRral amino acids, is

Ines a actors. Particularly preferred cytokines are )
withigp thel sempn Bl ipressardrsItRcie b PisfETEdcarhndinskihe dpeain is a domain of
gp19'@7}@5199lg&@iﬂmpﬁpﬂyﬁmmnterleukin-lz, preferably WO 2006/045468
PCT/EP2005/011127 15 interleukin-2, and interferon is preferably
interferon-alpha, interferon-beta or interferon-gamma, more preferably

In annigtfedbnegamision Asiafarahtydeddsyeretopbigenteticaitiy mvahimolateltt, namely

nucldi§ e T MOANRd WIS, FRNSHEMRE AT LBREFRE signat
in the cell by inserting exogendus genetic material. Suc

peptide coding sequence, (nucleotide 1 to 120), a sequence coding for a immunogenic domain

(nucleotide 112 to 153), a peptide linker coding sequence {nucleotide 154 to 210), a sequence
coding for a phagolysosomal domain (nucleotide 211 to 1722), a further peptide linker coding
sequence (nucleotide 1723 to 1800) and a sequence coding for a random peptide (nucleotide

1801 to 1870). The corresponding amino acid sequence is shown in SEQ ID No. 2.

In a particularly preferred embodiment, more particularly when the first constituent is either
rBCG:Hly or rBCGAureC:Hly, the second constituent is a biologically active agent and more
particularly a genetically manipulated cell. Preferably, the genetically manipulated cell is a
eukaryotic cell. More preferably, such genetically manipulated cell expresses af least ome
cytokine. A cytokine as used herein is a secreted protein which influences the behaviour and
characteristics of other cells. Preferred cytokines are interleukins, chemokines, lymphokines,
monokines and growth factors. Particularly preferred cytokines are interleukins and mterferons,
whereby preferred interleukins are interleukin-2, interleukin-4, interleukin-12, preferably



modification of the genetic make-up comprises the introduction of genetic
material not yet present in the cell, so as to be a truly foreign nucleic acid,
or to activate a part of the endogenous genetic material, whereby such
anHogenays,genetic material is not present or active withoutg3aigpagos/e1127
exogenous genetic material present, whereby exogenous genetic material
is not necessarily a genetic material,lﬁut can be any material active

. . Jnsofar. Th .meéhods.to a%ji e such modification are well-known in the

inerlgyion S S SR G A LSS Bl BTSSR s Tt

morelpyrafadabilyrinirdsphagenprecipitation technology, viral vector technology,
electroporation, lipofection, viral vector systems such as adeno-associated

virus systems, microinjection or biolistic approaches. The result of such
As prséavably vediberaifort iSonrticatly manpwaian seih s Relb aredifgbmiitnresard to the
gens@PIBIRAXPREBRICALIPRAANG PRI B WhiGhwas et S 58 Re R erial. Such

.The present inventors have found that the co-expression. of the, .
modifigAiR, R e RS S R UPSPRP TSR OGRS AP Th (2 rEFBFHG dPRiRHal ot yet
prese@oi lﬂ[maﬁunsw ik tthl?ebﬁﬁt&yi dreth @iﬁs_bi'tbﬂqdas' thacfﬁsaiemiﬂmhméﬁﬁegenous
genet‘i"omelt%rllzaatll DRSS rds{Pc% te%é?e St eQrtielgc\:/ Gl gx’ﬁ‘&iqu%\gg fxsesfgnrt AV 5ve without said
SHENE Way‘afm crease Immuhe response of an organism, more
exoggranticgtadiicTiatespb perser hehsogbic gkngeaiiun apnstic reseninlrsnret weresgprily a
genet® GEISSUCTHAS BAD-BEOESSIRRAANIGRR . PIERAMINgHC IS RFAeSS I MRBleve such

antigen presenting cells, tumor cells and dendritic cells. Among these cell

modifirgheny #goeRHENLE ANt Prefe FETH o aBFARNS t2Mdn Birlgsah can be

introdtfB@h:a8lBe ESN69TRRIGAISHOphAD IsREPERTMMedeolisshaveabeesior technology,
introduced,. ex er.ience,aa%increased effect on the eficaa%of.tumor

oot RaE o PR N L2 TR b Y SRS SHE L B AT SR TR TB Systems:
micrqinizeass ane hakatidrapptbeisamEher @ssiinitdr turhogeenticy menipelstiomonstahat the
genedREIHPAIEI43ING B CORRINAIOBAGE LG O R GABIMEGRY Which Sras not
eneficial effects of using genetically manipulated cells which are, among

expregipibpeftiBscribed in international patent application WO 94/18995, are

thus further increased by using the bacterial cell as forming the first

constituent of the combination according to the, present invention. It is
The QrEpeRLHBVEREEENPRYS e AR tiBR 1R FOFEXRIGHT ARt &P p FEISERtIG et more
particalsien dititeatth-whiah isthferoeifhnimisadcasmbilidtagvid yha tive g estl dsscribed

as the Fat ShOEIEI ' ARSI 200 AR R L TR AR ts 1 2 very

effective way to increase the immune response of an organism, more particularly TH1 response.
The particular cell may be chosen from a variety of cells such as non-professional antigen
presenting cells, professional antigen presenting cells, tumor cells and dendritic cells. Among
these cell types, tumor cells are particularly preferred. Upon administration of such tumor cells,
cancer patients into which such tumor cells have been introduced, experience an increased effect
on the efficacy of tumor vaccination approaches. Preferably, the cells used for such vaceination
process are taken from the same or a similar tumor entfity as the fumor to be treated using the
combination according to the present invention. The beneficial effects of using genetically
manipulated cells which are, among others, described in international pafent application WO
94/18995, are thus further increased by using the bacterial cell as forming the first constituent of

the cornbination according to the present invention.

It is within the present invention that the professional antigen presenting cell is a dendritic cell

which is then either used as a biologically active agent as defined herein, or is a further



component of the biologically active agent, whereby preferably in such
embodiment the biologically active agent is a genetically manipulated cell,
more preferably a cytokine expressing cell as described herein, whereby

e ssll syapsmore preferably co-expresses two cytokines ang-1i@shos/o11127
preferably interleukin-2 and interferon-gamma. The dendritic cells are
preferably loaded with antigens from a tumor, whereby the tumor is the

comi%l%ﬁPf%%eﬁﬁﬁéﬁmﬂﬁbeth&eﬂé”QH&&%&?‘?”p'@% RE'SIAP YR odiment the

. _combination with thie adjuvants as described herein and/or the _ ‘
biolagiratiaathis asumh iadarare Bnaavinsleght sny. s Edarbly roryiking expressing
cell HXAERNB8NGEHIQWRAD YR eFea e [Srefiisbl9adiBgpadstae MRNEiligines and

cells isgpown to the one skilled in the art and, gr %{éampl%fédescribed in
most RIRigR ﬁ&i@(&%&ﬁ eS8 11 1Py R el ipiREcieply loaded
with eithgeadofrernrinhoonbimhtiebywith anyoof ihehadjunvaits ile secivadberRihich the
rti lyBCG G . ingtion..of first and second .
e S e R D AL A B R iy gl e
combipatitsaf sacadinaeriende itlofeallyragiiyostemidisengs forarimmeosaid cytokines

co-exPRAgSE daRcrirdharsinRreiesraadu s RRAFANRENS: ERSRRAIMENY the art and,
which can be addressed using thjs kind of approach are in particular
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discalrepeiisdinthg genetically manipulated cell. The improvement in the
anti-tumour response is brought about by two different mechanisms
which operate towards the same direction. On the afferent side, IFN y
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breastdvognitionnoftumaquostalisibyof; vetlsn@H thezetfaceneide cdtcRaneratibhead and
neck g&%@s REXMIty to tumour cells increases the activity of CD8+ T-cells.

Insofar, preferably the genetically manipulated cell expressing at least
one cytokine is in a preferred embodiment at least to a certain extent

The SRR ICECHOM QM INE faitaatpentRbiwbith dimusriida! 6aYER feron-
[ l be u%derstood thafij %fger cell él_ es_can be used insofar, whereby it is
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manipdaiebcribdthherpmyvelsent in the anti-tumour response is brought about by two different
mechanisms which operate towards the same direction. On the afferent side, IFN v secretion
increases the expression of MHC and adhesion molecules at the cell surface leading to a better
presentation of tumour specific antigens to CD8" T-cells by MHC I molecules and thus to a
befter recognition of twmour cells by T-cells. On the efferent side, IL-2 secretion in close
proximity to tumour cells increases the activity of CD8  T-cells. Insofar, preferably the
genetically manipulated cell expressing at least one cytokine is in a preferred embodiment at
least to a certain extent related to the tumor entity for the treatment of which it is used. Of
course, it will be understood that other cell lines can be used insofar, whereby it is more
preferred that said cell in addition to being genetically manipulated as described herein, also

expresses certain antigens characteristic of the tumor entity to be thus treated.



expresses certain antigens characteristic of the tumor entity to be thus
treated. WO 2006/045468 PCT/EP2005/011127 17 It will be
acknowledged by the ones skilled in the art that, in principle, the

ehshisally gpanipulated cell can be an autologous cell. This pegans a7
cell is taken from a patient to be trea{gd using the combination according
e

to the present invention, whereby the Cells taken are usually taken from

the tumor to be treated and the cells are manipulate S 10 .
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genetically manipulated cells, these cells can further .express another
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2gam, A% Ratt P PR EORTTAB AT IO timorassociated antigen, tumor specific
antigen and parasite antigen. In a further embodiment, the genetically
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embodiment a cell which stems from the same species, however, does
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antigdieanelpiediite maipenor all human lymphocytic antigen (HLA) classes with
the patients to be treated using the combination according to the present
invention. However, different degrees of matching may be used. More )
In a fpethéesrahydiments e mgtinally aanipurtethed! ip R alnagnsie eelkAaailogeneic cell

is in SPRRLRES SAHEARRES AUBERA StesHilohalRssamgiekiedhoO Gk not stem
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examine the effects. Alternatively, the test may be done to tumor atleﬂlts
matclgﬁlgéﬂ9y be used. More particularly, the matching will be a HLA class I matching. HLA
class I comprises sub-classes A, B and C. A HLA class I match will be given if there is a match
between the cell used as the second constituent of the composition according to the present

invention and the cells constituting the tumor in a patient to be treated using said composition.

It will be acknowledged that the matching and the extent of such matching required is within the
skills of the ordinary person of the art. One possible experimental approach is to inoculate
different groups of animals/patients with different degrees of matching and then challenge with
the tumor to examine the effects. Alternatively, the test may be done to tumor patients directly.

A particularly preferred cell line is LNCaP which co-expresses interleukin-2 and interferon-
gamma and which is to be used as the second constituent in connection with the combination
according to the present invention, more particularly for the treatment of prostate cancer,

whereby the first constituent is rBCG:Hly or tBCGAureC:Hly.



A particularly preferred cell line is LNCaP which co-expresses
interleukin-2 and interferon- gamma and which is to be used as the
second constituent in connection with the combination according to the

RieSRBL ygRtion, more particularly for the treatment of prostade&ancRfe11127
whereby the first constituent is rBCG;Hly or rBCGAureC:Hly. WO

2006/045468 PCT(EP2005/011127 1% In a further embodiment, the
biologically active agent is a parasite antigen, more particularly the
gpl90/MSP1 protein of Plasmodium. Preferably, the respective antigen is
In 2 fuetiveehfrodinRiisirmobirinefabibaaiivn 2Bt s aniprante posigentivorapigiylarly the
gp1ofindspyedfiem the prinsac Ieauenss ahihedklReMRIMMMSR Yerived from

protein, preferably from the Plasmodium falciparum MSP-1 protein. The, .
Plasmediyafaleinermtiobiy e tide dereiPesE AT R iR b afitige ot acid
sequedse bagoenis:ibeigoMsPlangasithsy RrebSy triatie Blieh adium B rum MSP-1

response, more preferably a TH1 response or Till mediated respanse,
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respectively. This embodiment |s\%articula useful in the treatment of

connqefigarathitle GRERPLHIOD PESUHRINE YR HifoPT It durariieiathershitite diesh foptituent
is moSKRHaSSBH b1 edpatiesal eRIGAGHIY RS fisbesmstifuent or the combination

according to the present invention, or an eukaryotic cell acting as second
constituent of the composition according to the present invention. It is,

This davEveEnIs@MilhiniapRsantiavenionibattliedparasite antigen is
expressed by the bacterial cell which comprises at least one recombinant
nucleic acid molecule encoding a phagolysosomal escape peptide or

It is withypdpitesesisiaeifiod fhahauibparasibotitaen s bthexpressedbinedatignal cell

actind WS ARDEAGKIOW GAYe d HhBLERIOUMSRiLO RS RIS RESAY AN ¥ eukaryotic

occurring domains and that such domains either alone or in combination )
cell aghipgnas S55anssrenatigeinod s SRIPRBRIGRAF CREHEM [y g opiespl heggtion. It s,
howebaehls6gARRAKO HEdER arvniRdtha ol grialeandical s iampleyaddifahe bacterial
1 %%%inst malaria. However, its Ere ration hasdbee{‘n relgarde . as eﬂeaelg Al
cell VIS8 PO TP A oI S e ERAIE PO AR OIS AR IGEN T iRty ysosom
escaptpepadeatemilabeptithria sEcoind fedarmubesrbodingetavéilepesskivweeation.
based on the technical teaching of international patent application WO

98/14583 this antigen of Plasmodium can now be made available in large
It is tgUntekisdgedhat gpl190/MSP consists of several naturally occurring domains and

that such domains either alone or in combination: can be a parasite antigen as preferably used
herein. gp190/MSP1 has been regarded for quite a while as a potential candidate for a vaccine
against malaria. However, its preparation has been regarded as extremely laborious not allowing
large scale production of this antigen. In view of this, a potential malaria vaccine had not been
made available. However, based on the technical teaching of international patent application WO
98/14583 this antigen of Plasmodium can now be made available in large quantities, It will be
acknowledged that such parasite antigen is not limited to the gpl190/MSP1 antigen but also
comprises homologues therzof found in other Plasmodium species apart from Plasmodium
falciparum, such as P. vivax. The technical teaching of said international patent application is
incorporated herein by reference and allows the one skilled in the art to prepare any amount of
this antigen needed so as to incorporate it into the composition according to the present invention
as second constituent. DNA vaccines are, for example, described in Grode L, Mollenkopf HI,
Mattow J, Stein M, Mann P, Knapp B, Ulmer J, Kaufinann SH. Application of mycobacterial



acknowledged that such parasite antigen is not limited to the gpl90/MSP1
antigen but also comprises homologues thereof found in other
Plasmodium species apart from Plasmodium falciparum, such as P.

wWésedhgdgchnical teaching of said international patent apgliepieniS/os 1127
incorporated herein by reference ancigallows the one skilled in the art to

prepare any amount of this antigen needed so as to incorporate it into the

compgosition accordin ' j i
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of mycobacterial WO 2006/045468 PCT/EP2005/011127 19 proteomics

to vaccine design: improved protection by Mycobacterium bovis BCG
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contain neither viral DNA nor capsids, or are dense bodies, preferably

descrifgd da BroaredelhirriR ARAMRIGRIIVINTST SO BHFERIEQR, R gyfreatment of an
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of sugits NSRS FeBSAEE AT oo SO e Lt R oL st
inventieateepasingstivb chmbinatidergeedroin gotortiwsmsgdettafithe present

invention are patients who have to undergo a bone marrow

transplantation. In immunocompetent person, HCMV infection is normally
In hnmﬁeﬁ@@a?%ﬂxw%tﬁ@m&sm%ﬂ%na HsAaberedsRfhpbgas Blthe most mild
and GORIAELIAR COUAPIOHSK JRBHPSoAGhAXAMPIEelfailNMAMOOSHRPESIOE example in
. patients such as AIDS patie r transplant recipjents, and after prepatal
R PACRAGE oG o DB R TR CoFRRI freflofict prenatal
infectivan SHINEVA fufkittem droupedbpatententhicnmatitie tieatéota)singstiate a further

cambination, of.th ' . ' ieles.: .
s e D A BT Fopecte
partic/01794 so-called dense bodies of HCMV have been proven to be

efficient in terms of inducing an immune response and ultimately an

immune protection against HCMV infection. Insofar, said, .
In accordance with the technical teaching of international patent application PCT/EP 00/01794

so-called dense bodies of HCMV have been proven to be efficient in terms of inducing an
immune response and ultimately an immune protection against HCMV infection. Insofar, said
dense bodies provide for a long lasting induction of neutralizing antibodies which protect from
HCMYV infection in a strain overlapping manner. This is provided by efficient induction of the
so-called “helper cell response” (CD4-positive T lymphocytes) against HCMV to assist the
maturation of antibody-secreting B-lymphocytes. Additionally, said dense bodies are snitable to
induce the formation of cytotoxic T-cells against HCMV, whereby Iymphocytes of this type are
of crucial importance for terminating an HCMYV infection which has taken place and limits the
spread of the virus in the body. Finally, such dense bodies are suitable to minimize the side

effects of a vaccine.

Dense bodies are induced by HCMV infection and released into the culture medium of infected
primary human fibroblast cultures. They are structures which are visible under the electron



dense bodies provide for a long lasting induction of neutralizing antibodies
which protect from HCMYV infection in a strain overlapping manner. This is
provided by efficient induction of the so-called "helper cell response”
EPAdnsiive T lymphocytes) against HCMV to assist the matyat@ps@f 1127
antibody-secreting B-lymphocytes. A%iitionally, said dense bodies are
suitable to induce the formation of cytotoxic T-cells against HCMV,
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bodies contain no viral DNA and no viral capsid, they are non-infectious.

They can be concentrated in large quantity from the cell culture
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T-helper cells and is an essential antigen for inducing cytotoxic
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Also, dense bodies induce, irrespective of the route of administration, T-helper cell responses of

the Thl type which qualifies them as a vaccine against HCMV.

In a further embodiment, dense bodies or respective particles which contain a fusion protein
which comprises in one part one or more sections of the viral T-cell antigen pp65 {ppUL83) or

the protein and in another part one or more sections of one or more other proteins are described.

This makes it possible to optimize the antigenicity of the particles because this fusion protein is
present in large quantity in the particles. It is additionally known that expression of antigens of
the cellular and humoral immune response in one molecule can distinetly increase the
antigenicity. The various sections of pp65 and the other proteins can be fused together directly
but it is also possible for example to four linker sequences which are not a natural constituent of

one of the proteins involved, to be present between the various sections. The sequences of this



HCMV. Also, dense bodies induce, irrespective of the route of

administration, T-helper cell responses of the Thl type which qualifies

them as a vaccine against HCMV. In a further embodiment, dense bodies
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one part one or more sections of the viral T-cell antigen pp65 (ppUL83) or
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is derfeethinafter that the complete pp65 or one or more parts thereof can be
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glycoprotein-specific B-cells, which present peptides of pp65 and viral glycoproteins in the
context of MHC class II, to form neutralizing antibodies both homologously and heterologously.
In addition, particles of this type can, like infectious virions, be taken up into cells and peptides
of pp65 can be introduced by exogenous loading into the MHC class I pathway. This achieves,
unusually for dead vaccines, a stimulation of the CTL response to HCMV.

In a further preferred embodiment, the particles contain a fusion protein consisting of pp65 and
one or more parts of another protein of HCMYV, the TE1 protein (ppUL123). The parts of the IE1
protein which are to be present in particular are those against which cytotoxic T-cells are formed
in humans during natural infection. Peptides of the IE1 protein are in some cases presented by
different MHC class I molecules than are peptides of pp63. The addition of such further “CTL”
epitopes from IE1 is intended to ensure that, after immunization, inoculated subjects who express
different MHC class I molecules are able to generate CTL against HCMV in as comprehensive a

manner as possible,



also possible for portions of the fusion protein to be presented by
professional antigen-presenting cells (APC) in the context of MHC class
II. In both cases the result is efficient stimulation of the TH response both
o dhsPRAR.and to viral glycoproteins. These TH cells are abje-{osstiulatg,,
glycoprotein-specific B-cells, which present peptides of pp65 and viral
glycoproteins in the context of MHC Hass I, to form neutralizing
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In a further preferred embodiment, the particles contain a fusion protein consisting of pp65 and
one or more portions of proteins of other pathogens against which CTL are generated in humans
on natural infection which these pathogens. Examples of such CTL epitopes which may be
mentjoned are portions of proteins of HIV-1, of HBV, of HCV or of influenza virus. The
intention of such a procedure is to utilize the unique immunogenic properties of dense bodies for

generating protective CTL against heterologous pathogens in humans.

In a further preferred embodiment, the particles contain a fusion protein consisting of pp63, of
one or more neuiralizing epitopes of a heterologous pathogen and of one or more CTL epitopes
of the same pathogen. This fusion is intended to ensure that inoculated subjects are able to form

both protective antibodies and CTL against this pathogen.



antigen". Examples of such "neutralizing antigens" which should be
mentioned are surface proteins of hepatitis B virus (from the HBSAG
region) of hepatitis C virus (for example E2), of human immunodeficiency
ViiISgs/ftés from the Env region), of influenza virus (hemaggltipides/o11127
neuraminidase, nucleo-protein) or otger viral pathogens. Further suitable
human pathogens are bacteria such as Haemophilus influenzae,
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inducipgthegamlsf higefusioih isvienses taeaboratibadtianesiastit subjeeliziage immune
able to form bath pr ' ntibodies and CTL against this pathogen.
TespORFS %%?) 6%%@%%%&5%%11127 23 The invention additionally
relates to viral particles containing at least two different glycoproteins

Finall Y HEN G NMBHANE.Q! 1D6SHDG Sl¥eoR erG%IEB Wifé‘f‘?a[ﬁﬁiéé M, SHralsnpletely

A preferred embodiment contains exactly two variants, one variant

free o iHRstiouRIAY (G BTERAIY AP GHRiT St od graiR B dipg f infectious virus
meanCGOHEEO pRGING IO @ GMANAULE I siraiftclibes IRfekgdceinthedisretibn level. If
. contains the glycoprotein gB both of the, Towne strain and dl69 . .
partclSy e Ed B GRS RART B T BES P T N R G E® s o risk
that irifetnitihe viempasivdesfwil denchiriethtideg skrtinglids muthmatifecod dhealhrBueh This
represgg%omg%%e%ﬁgo%g%(e suitable for inducing not only the

strain-overlap ut also the strain-specific neutralizing immune
response to the two prototype HCMV strains. Finally, the invention further

The fBIA4ESIP Asihadiby Whishiviaknartislesmhiah aseicanmpaieh HCMV strain

harbouring a deletion in an essential gene is produced. By this is meant a deletion of the function

of the gene. In most cases, this is based on the absence of a functional gene product, but is also
possible for the function of a regulatory gene sequence to be deranged in such a way that the
HCMYV is no longer viable. This can take place by altering the nucleic acid sequence of HCMYV,
for example by point mutations, actual deletions, insertions or other mutations. This defective
virus can replicate only in cells which express the gene which has been deleted in HCMV and
thus make it available for assembly of the virions. Primary fibroblasts at present represent the
only reasonably permissive system for the in vitro replication of HCMV. Stable transfection of
such cells has to date been possible only with the aid of retroviral transfer methods. This is,
however, a serious disadvantage if such cells are to be used to produce vaccines. The method of
the invention makes available stably transfected cells which can be produced without retroviral

gene transfer but in which HCMV can also be replicated.



free of infectious virus are prepared. As preferably used herein the term
free of infectious virus means that the preparations thus obtained are
non-infectious with respect to the detection level. If particles are produced

{iemoasraldspepulation which has been infected with HCMV, thefgiS@digk127
that infectious virus particles will be carried along during the purification of

the particles. This represents a disa%ﬁ/antage for a vaccine. The method

of the invention minimizes this risk. To this.end,.initi train
A DR AT ARt AP B Lty Sue s HolBE Al s B, sably
transfelstdtioittofthefjmrotigeidpriieigenns L8 st kagenstsiion basefrablvivarried out

with & g?&lggn%ﬁﬁgnaﬁﬁo‘gﬂ&eﬁgdg ey cleutisnalemsReasip e, fungtioRterred

of a regulatory gene sequence to be deranged in such a way that the

embogimmiy theriGusrrscicoasBlo "iied eambaRrurshasd BirmiRmty asrortics Meppheim,

is emﬁggé@ﬂ@%fﬂﬂ@ﬁ},ﬁo{pr_examplg by poin_t mutgtions, actua_ll deletions,
insertions or other mutations. This defective virus can replicate only in

cells which express the gene which has been deleted in HCMV and thus

Defecthakeiitiavaibableiprraspsitphoeitendidh8s Remteop fistelbih st dteprepdisated in
(2prepeat e, oNGIEAANARRARIAISIL G AR IAY e dBR0e virus it is

these ngﬁ'cgfiﬂnr? 0 .cgi%a Ie%lﬁwénsf[’e_ction of such cells has to da?evggtsa’nl o

possitjotsibratsrierefienheiaiorefciaepuiision Arvsref fsthonsYirMmtickswever,

a serious disadvantage if such cells are to be used to produce vaccines.

The method of the invention makes available stably. transfected cells. . .
Anothggpegsioalit op RGBSR BERIEE R @gﬁ%%ﬁé%té?‘ﬁd’ﬁﬁgh?fﬁ“fmm 18 to
recondtituld Yhe pareiides e ceipdiodtinslit\MBcAOH 6/04 FIGR VP (TD BRAGES A 1thd 2endddvhich

preferred empodiment.comprises Qdf in fibro tsuhich a8y thi
code B B B O T 09 6r s
purposedyesiessiiisd istptterellily carried out with a lipid-containing aid which

leads to a very high transfection efficiency. In a preferred embodiment,
the "Fugene reagent” which can be purchased from Roche Djagnostic

ﬁﬁéﬁﬁ dhy, g / p [ g
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for th6IBH/PpIAS tbaRinechit 38 hapheerdaledonanmichaeplicateddprthsss vectors.
cells. If "non-complementing"” fibroblasts are infected with this defective

The GRRCAPR, Hlor BUATRE (SRR, A o SRt B et coll,

preferiitfiy iUl ty pheticisonsniodses: fbs sitrility dorroeisedniy the insgticteBsofnd the

resuit:t&e ﬂ&%%@&w&;}BH%tQ%@ftﬂy%%@&'ﬁéﬂicles. Finally, the particles are released

by the insect cells. This represents one possibility for producing non-infectious particles which

can be used as vaccines.

An alternative possibility is o clone the constituents necessary for reconstitution of dense bodies
into recombinant baculoviruses under the conirol of the HCMV major IE promoter/enhancer
(MIEP). It is shown that recombinant baculoviruses are able to infect higher eucaryotic cells
such as, for example, mammalian cells, and that foreign genes under the control of a strong
eucaryotic promoter such as MIEP are strongly expressed in such cells. The advantage of such a
procedure would be that any important modifications, such as glycosylation, of antigenic
proteins of the dense bodies could take place in a more natural manner in mammalian cells than
in insect cells. In addition, there is a mumber of such cell lines which are already approved for

vaccine production.



reconstitute the particles in cells without infecting with HCMV. To this end,
all the genes which code for constituents of the particles must be
expressed in these cells. These genes must for this purpose be inserted

W heellss Insect cells infected by baculoviruses are prefesalypdsash for27
this purpose. The genes which codezgor the polypeptide constituents of

the particles are cloned into baculovirus expression vectors. The
raduction of reconbi chloyitises.isfolowed fyerqstafemtian il, whereby
In a ﬁ%@é‘%ﬁ %ré}?g&ﬁlfgfégglg%if%eﬁg{)ﬁ/ the%arious vi_ruétpt-:%. %1:2 gerlfeg; are et
such esqgessuchmtng iedleptesenis, apideme SHGRNG SO/ EpHHRE BB T e
wherdiiGithpARsired,pasicies « Finatwiosspasinlasaserceleased. byviaaMnsaetitii, M.
~ cells. This represents one possibility fo pr?&%ﬁﬁgﬁ&%@”?ﬁ%ﬁ%ﬁ%ﬂ is a
africapyame And A eraSear g QA R s R LI AR PO SSIbIIRy 18 to Tlone T >
nﬁcro%@ﬁh%ﬂ&ﬁﬁnﬁso%@(ﬁslﬁ%MWareﬁormﬁgﬂiMoﬁdwgé Bodiethangepp comprising M.
recomhipant baculoviruses, \wn of fhe b Msmaiehd Bombination 1
tubergygR ity ﬁ‘ﬁlgh%%rcﬂﬁﬁpvlt%% gyr\l/?lflgﬁgitvlrgézombinant bsaculoviruosl,lés,ma o
accordancablitoinfprstibsication sramerstes e Pascral athffpf first constituent and

such %ﬁ%ﬂ‘g@@n‘fﬁﬁ%aﬁ& thakforsign assesndeedbricankdiefipostisadiologically

eucaryotic promoter such as MIEP are strongly expressed in such cells. .
sctiver gesty R aBE BREHEIPS, kAT BT BRThAPL) BosiHiy of toberculosis.
PrefefildificatignsesldGhaggBsosylation, of antigenic proteins of the dense

bodies could take place in a more natural manner in mammalian cells than

in insect cells. In addition, there is a number of such cell lines which are
It is withadhappreueihfentieactisteths discdonstiiventafobrosesmpesition according to the

presex?tclgééﬁj%gogx/ QA L2:6u8 TR TeihssanbRgimantithahiolegicadnacidaeganisms
_agent is an antigen presenting cell, whereby, such antjgen pres ntlg%geﬂh and
havingrasphngodyiegenal ﬁﬁ%@&ﬁ@ﬁ&iﬂ%ﬂ%ﬂ&ﬁ@%éﬁ@ﬁég’%‘%ﬁ& Y
BeduRegiasis ad.pate sesiicalysagainsdMycabadievimm) whietcudesis, bt it is
ovis, M. canettji, M. africanum and rg par tup§r%ulqc§é§telf§1 R ertedeed of 2
respophie A SHEEARLEN G SPBRLR ALY QAP E MicPodrganism, more
treatnideferaily Frefuaklprganism el etiod fsorelatnd dpolig lcendpeisngrore preferred the
. tuberculasis, M. bovis, M. canettii, M. & d bereios .
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increasdbmienatatib anerflrstiedrisdividatland such antigen presenting cell or
such antigen itself as the second constituent or as a biologically

As disclosed herein, the second constituent is preferably physically different or physically
separated from the first constituent insofar as it is to be the agent which provides for a specific
biological, biochemical, physiological or medical response of the patient. The fact that the first
and the second constituent are physically separated allows for an independent or separate
administration of said two constituents. In case the biologically active agent is a genetically
manipulated cell which expresses a cytokine and more preferably such cell being a cancer cell,
the specific immune response is directed to the amtigens introduced by such genetically
manipulated cell. Nevertheless it has to be acknowledged that the cytokines due to their mode of
action provide an overall beneficial effect which could be regarded as an adjuvans effect, too, as

already provided by the first constituent.

In a further aspect the present invention is related to a pharmaceutical composition comprising
the combination according to the present invention and, optionally, a pharmaceutically

acceptable carrier, diluent or adjuvants or other vehicle(s). Preferably, such carrier, diluents,



active agent, can preferably be used for the prevention and/or treatment of
tuberculosis. Preferably, the antigen is antigen 85. It is within the present
invention that the first constituent of the composition according to the

RE@SRIEHYRAtion in its various forms disclosed herein and ingayiieuas tng 27
. microorganisms having a phagolyso al escape domain in their various

embodiments such rBCG:Hly and rBCG AureC: Hly, is acting and can

adj wlAHR BEAEE.AS 3R VAR WL wlmﬁg?ﬁ%&gﬁuk%ﬁe&%&ﬁéﬁﬁs in its various

increasing the immune Status of a patient o be treated or to be in need of
embadmméﬁ@pﬁﬁ%r@pr@%wmnﬁffnefﬁé%twé SR PIERprafiqg comprises
systEMRN AnereopsefemamHiaLAMING alatds isath 3iBchemzedsp parinesE affrivenous,
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the Sgg%l%ggltﬁlﬁgﬁfar as it is to be the agent which provides for a specific
ogical, biochemical, physiological or medical response of the patient.

The fact that the first and the second constituent are physically separated
1t wallewaderaméaganp Q?dﬁé‘bﬁé§§ﬂﬁéﬂt&h @mim@tm@ ah6@i€ §f/¢he pharmaceutical

constituengs. In case th iologi aIIy vea ent . .
com ORI TR RS EOT I YR e e R LR TS O GH A Lipetiont, the
site asdl haﬂhgcaafmrﬁﬁndhgssbahﬂmgmﬁmﬂmwmmp&ﬁmmdmtmedyweight
intr b en | S
and B R S RSl T BB SR bt
purppsey RfcPEfY Bl israisén drametide twhidstesming ey reshrersgideations as are known
in thaGie¥RAB Reptetaar B uRlRAMPIOMHRERNINRHIESE GAPRIILaBRA: IRcRiding but not

further aspect the_present inyention is related to a harmaceutlcal

limited 1o RRROYR ABRRRNTG HREEm BTHARAVA SYufng ¥ 63R P FESRYRY» improvement
or elimisstfiencdRgmppiinnally ptetiadinaoe icaldyschotabiabipoarires nilserd by those

shllicg{% nts %‘éaé r vehicle(s). Preferably, such carrier, diluents, WO
JEP2005/011127 26 adjuvants and vehicles are inert,

and non-toxic. The pharmaceutical composition is in its various

In a SRERRAINGHER AHARICA U HRANMINISHAH QR HpYSHON S5 ¥ Hhe present invention

administration comprises systemic and local administration as well as
may GPRIPESH e RIS HLr 3PN SRMBPHISS intraarterial, intramuscular,
intraperitonial, intranasal, intrategral and intraocular. A preferred

The pharmaceutical composition is preferably formulated so as to provide for a single dosage

administration or a multi-dosage administration.

In an embodiment, the first constituent and the second constituent either as such or as part of a
pharmaceutical composition or as a pharmaceutical composition, are provided simultaneously,
either as a single formulation or as separate formulation each. In case of a separate formulation,
the first formulation contains the first constituent and the second formulation contains the second
constituent. Said first and said second formulation, respectively, are in preferred embodiments

formulated as any of the pharmaceutical formulations described herein,

It is also within the preseut invention that the first and second constituent, respectively, are
separately administered. Preferably, the time difference between the first and the second
constituent, respectively, is about one hour or less than one hour, preferably about 30 minutes or

less, and more preferably about 15 minutes or less.



pharmaceutical composition is an aqueous or physiological buffer
containing both the first and the second constituent. It will be
acknowledged by the ones skilled in the art that the amount of the
RP81RRGRYIIGal composition to be administered depends on ghg £i9igak 11127
condition of the individual patient, the _site and method of administration,
scheduling of administration, patient %l'ée, sex, bodyweight and other
factors known to medical practitioners. The pharmaceutically effective
amount for purposes of prevention and/or treatment is thus determined by
It wiBUsh pansidieirid i staseakoowithiin tirepmeeicahvnsioP thféreitiiyr the first or the
ount is effective to ieve improvement in ' limited.t
seoo L L e e = v
the pimvpntivernbany of Eiindiseasondsfaybapionetiand other indicators as are
selected as appropriate measures by those skilled in the medical arts. In
a preferred embodiment, the pharmaceutical compositio accordig% to the f
The w@ngﬁ;émwﬂmyf%mbeg%ﬁ@r‘ahawga%%giﬁ/%@ﬁ%aﬂ xamples from
whick eiRpetRdardd) erbainnans ulidalivampesitiDthid preféea by fbomaltatcd saeby
as to provide for a single dosage administration or a multi-dosage
administration. In an embodiment, the first constituent and the second
Fig. onstituehbwithetizgssudapirtiag fertrohung hesporscaxpresedmgdaftivert T cells
as a ph g&%%ﬁmb&%mﬁfg&%@&@ BRQYider siaHYnepuslY o ihebRS
a single formulation or as separate formulation each. In case of a separate
formulation, the first formulation contains the first constituent and the
Figs. 2ecand fgisiulatinmmantalsshthe:sesqieplbdasiduenbrSaidifisgband said
second formulation, respectively, are in preferred embodiments
formulated as any of the pharmaceutical formulations described herein. It
Figs. i$-al50 withiw theppréssiohisohenttarichdkthsfitsttamdrsecomdivanstifuent,
respectively, are separately administered. Preferably, the time difference
between the first and the second constituent, respectively, is about one
Figs. Rowd dr et diegraore drpintipscles atfipe o ddieramh iremenisption sehempsron the
-pr efemb%ﬁf%@i’%%%%ﬁﬁﬁﬁ” vIMEDBOPE/AMO RS stimulation using different
PCT/EP2005/011127 27 It will be acknowledged that it is also within the
present PRRSKESN that either the first or the second constituent or both
constituents may, in the various forms as described herein, be used for

Example 1: Use of BKG as adjuvant {o a tumor vaccine.

In this example experiments are described to determine the suitability of BKG as adjuvant to a
tumor vaccine. BKG, as referred {o herein, expresses the phagolysosomal escape peptide from
Listeria monocytogenes (Hly) and is additionally ureC deficient. Such modified BCG is also
referred to herein as rBCG: delta ureC: Hly.

Basically, the patients and animal models, respectively, have to be vaccinated by a standard
vaccination protocol which is also referred to as prime boost-protocol. Subsequently, animals are
put under a tumor challenge. Under such conditions, animals with BKG/tumor cell vaccination
after tummor challenge will develop no tumor or can withstand the tumor challenge longer than the
animal which got the tumor vaccination without BKG as an adjuvant. Patients with BKG/tumor
cell vaccination can withstand their tumor longer compared to patients that received tumor

vaccination without BKG as an adjuvant.



the prevention of any of the diseases described herein. The present
invention will be further illustrated by reference to the figures and
examples from which further features, embodiments and advantages of

he lvepinkmay be taken, whereby Fig. 1 shows a diagrapiepishisish 1127
the immune response expressed as §D8 + Tet + T cells upon combined

administration of BKG and vaccine compared to controls; Figs. 2 - 4 show
1f ot JEAERAAR. SCNEMO SR R PIYAGHE A ACHRRQBRAIAS © - 7
show immunisation séhemes for therapeutic tumor vaccination; and Figs.
8 and 9 are diagrams depicting the effect of different immunisation
CelisSchemes on the - number of IFN-gamma positive CD8 T cells upon
stimulation using different peptides. Example 1: Use of BKG as adjuvant
to a tumor vaccine. In this example experiments are described to

The fel@ieinprelthnsuialkiligedl BISS A4 EdRrcallt tammessingOVacehBiagheund it to
referred to 10X Y | ide. fram:
o T B O 500 S

and EhetiifiedBeteidialseprastinec @bkl sulimesoverIiniidly: ket under  G418-
pressip@Ricalyaiie RARRE RRd ARINGhNRIRIS I oFReGHURlY phia¥giadRicrease the cell

vaccinated’by a standard vaccination protocol which_j o referred to as .
numbyg; fhciss SE IRELBETS &8%%&&?&9?515%&%%’5%%%%@&@ S 5 i N
for at (hallerges pides suchirsonditidths anamalslwith BKG/tumor cell

vaccination after tumor challenge will develop no tumor or can withstand

the tumor challenge longer than the animal which got the tumor
Bacteviaccination without BKG as an adjuvant. Patients with BKG/tumor cell

vaccination can withstand their tumor longer compared to patients that

received tumor vaccination without BKG as an adjuvant. W,

BactepE70ASR BBV TR GGG EELR FoSa i ARG & SSh SO bon
erowrlCHOWITTE ¢oRiaERIesmhme thddsorer enided%CelsebhBBSl dThie pamtéinesild be
e\E/i/]erg used: J558 "gvA(J558-cell eﬁgu%siggr i\{lﬁign d having bound it to
thawef} nd ZGHOZERSAGTLT SVRIEEE-Cens expressing OVA and secreting
it into the environment) and EL-40vA (EL-4-cells expressing OVA). Cell

For th%%%%%@iﬂmi&“m%%ﬁ%ﬁéé%bost—vaccinations 19,3 ul = 1 x 10° BKG were

injected into the mice.
Vaccine preparation:

Frozen cells were thawed and washed twice in sterile DMEM media. Subsequently cells were
resuspended in sterile DMEM and counted. The total injection volume was 100 pl (prepared
according to Tabelle 1). Prior to injection cells were irradiated in a sterile syringe (150 Gy
gamma radiation). In vitro controls: From thawed cells before irradiation and after irradiation,
respectively, one aliquot per cell line was removed and put into cell culture. These controls
showed good recovery after thawing (non-irradiated cells) and no cell proliferation for more than

14 days after the irradiation.
Mice:

C57/B6 female 12 weeks old (deflivered at the age of 6 weeks and accommodated to the test
laboratory for 6 weeks); vaccinated s.c. 100 pl; 25 G needle; base of the tail; after 7 days 0,3 ml



pressure for 14 days. A Mycoplasma-test was negative. After initial
passages to increase the cell number the three cell lines were frozen in
portions of 10x106 with DMSO and stored in liquid N2 for at least 7 days
Rrpsds thefigst use within an animal. Bacteria Bacteria use@aa:iab@ladii27
BKG (rBCG delta ureC:Hly); further sfated as ‘BKG". BKG had been
grown in 7H9 complete Medium, and frozen in 10 % glycerol/PBS. The

of bloBAGE! G 06 aeAeAath L RAZOY ANGeBIL QliOZE BeAby \WiiRtHesia. The

prior dilution). For the primary vaccination and the following 2
usage B%@@W’é@dfﬁﬁﬁﬁ?@’?@%y the Fespeahive RENRRIES injected into the mice.
Vaccine preparation: Frozen cells were thawed and washed twice in
sterile DMEM media. Subsequently cells were resuspended in sterile
DMEM and counted. The total injection volume was 100 gl (prepared
Scheddleagdin§XG Eaheile 1). Prior to injection cells were irradiated in a sterile
day 0 syrlnge}(ﬁggr?wag@imr n) In vitro controls: From thawed cells
before irradiation and after irradiation, respectively, one aliquot per cell
7 daysiine wad r&edeelisAiPBut into cell culture. These controls showed good
28 dag@coverysfaggggw(mﬁiﬁ@m(w&amd cells) and no cell proliferation for
more th gt after the irradiation. Mice: C57/B6 female 12 weeks
35 dayg)q (del??/npiﬂo @ 458 of 6 weeks and accommodated to the test
53 dayl@borat@\} bovSaneski)atiaw fidessts.c. 100 |; 25 G needle; base of the
60 da ésul aft%rrﬂbg@&éscglf’éég&yvo 2006/045468 PCT/EP2005/011127 29 of
blood for immunomonitoring (tetramer for OVA) removed under general
74 daygnaestiesner THEleRésge of the mice was accepted by the respective
authorities. Schedule of the BKG exp. #1: day 0 Primary Vaccination
The usﬁ%rgggg %?oé% ge tblo %::,ag%%%él%n%zﬁngaxg é%tb %rsgglg vaccination (1St
¢ Vaccine group plus BKG (m=9): subgroups #1.1,#1.3 and # 1.5 (see table 1)

e Vaccine group minus BKG (n=9): subgroups #1.2, #1.4 and #1.6
e Control-group (n=2): subgroup #1.7

Table 1: Subgroups an& injected vaccines

Exp. Cells BKG DMEM |BKG [n] {BKG Celis [n] | Cells n=
Group [ull [ud] [u1]
#1.1 75580V [+ - 1x10° 1193 10x 10° |80,7 3
#1.2 J558MOVALL - - - 10x10° [100,0 |3
#1.3 7558504 1+ - 1x10° |19,3 10x 10° [80,7 3
#1.4 1558574 1. - - - 10x10° [100,0 |3
#1.5 EL-4°V4 |+ . 1x10° }193 10x 10° 180,7 3
#1.6 EL-4°V4 |- - - - 10x10° [100,0 |3
#1.7 Ctr - 100 - . - - 2
20




53 days 2nd booster vaccination (2vd Boost 60 days 3'd blood collection
74 days Tumor challenge The used mice are divided into 2 experimental
and one control groups: Vaccine group plus BKG (n = 9): subgroups #1.1,

% 3@he4dsS (see table 1) Vaccine group minus BKG (N 38¥/kp200s/011127
subgroups #1.2, #1.4 and #1.6 Contrgl-group (n = 2): subgroup #1.7

Table 1: Subgroups and injected vaccines Exp. Cells BKG DMEM BKG [n]

BKG Cellligl Cells n= Group [I] [I] [I] #1.1J558m +-1x1019,310x10
Housipg ptfhg A %‘eé'm --10x 10 100,0 3 #1.3 J558s + 1 x 10 19,3 10 x 10

80,7 30x 10 100,0 3 #1.4 J558s To-x #1.5 EL-4 + TX-TO-6 x 10 19,3 10

R -4 == 1036 40:1Q0,013 HhACtr - 100 - - - 2 20 WO
S2-c c&)bgé’ 04%8%85%%58%5/01 127 30 Hou%;iygg of the Animals;

S2-conditions, IVC-cages, 2 cages; change intervall 3-4 days. FACS

F Acg\gﬁly%ﬁ'sA FACS-run was performed to detect the amount of
SIINFEKEL-specific T cells in a blinded manner. After sorting the cellular
components the plasma is frozen and stored for further evaluation at -80

A FACSRatiatek |peritionkk pe danentde amount of STINFEKEL-specific T cells in a blinded

manner. After sorting the cellular components the plasma is frozen and stored for further

evaluation at 80 °C.
Parailel In vitro-Experiments:

Cell culture generating the cells for vaccination and tumor chalienge
In vitro-Controls of the cells used within the animal experiments
Cell cultures of the cells used as controls in the FACS experiments,
producing the tetramers

Vectorology A vector (SINvector) has been designed recombinant for IL-2,
IFNgamma and OVA. This vector is used to create a mouse tumor cell line
corresponding to the LNCaP-IL-2-II'Ngamma cells.

Results:

The first results of the immunological monitoring as depicted in Fig. 1 show that there is a trend
to a higher amount of T-cells being able to recognize the OVA-peptide in the group of mice
having BKG as an adjuvant than in the group of animals which had no adjuvant. This supports
that BKG is an adjuvant to a tumor vaccination which enhances the immunological response to

the vaccine.

Example 2: Optimization of the treatment regimen for tumor vaccination using BKG

The following is a protocol for optimizing the administration regimen of the therapeutic concept

outlined in example 1 so as to allow the one skilled in the art to optimize the basic treatment



Cell culture generating the cells for vaccination and tumor challenge In
vitro-Controls of the cells used within the animal experiments Cell

cultures of the cells used as controls in the FACS experiments, producing
b8 isikangEs Vectorology A vector (S|Nvector) has been designesooseriiz?
recombinant for IL-2, IFNgamma ang,OVA. This vector is used to create a
mouse tumor cell line corresponding to the LNCaP-IL-2-IFNgamma cells.

rogimgit 31 ‘P sel f ”%tqthr%ﬁ%“rﬁa?é&&? ﬁ@&@@@&cﬂewmﬁm 35 deRictatNwith the

ereis atrend to a higher amount of T-cells being able
examyty ﬂe@ugmzél!hbl@PAt%btpﬂh%WfﬁéYgroup of mice having BKG as an
adjuvant than in the group of animals which had no adjuvant. This
supports that BKG is an adjuvant to a tumor vaccination which enhances
R“%"n’c?ﬂellmmunologlcal response to the vaccine. Example 2: Optimization of
the treatment regimen for tumor vaccination usmg BKG The following is a
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e examp ove if notin ca.e e Contrary
five aflegimend]theisingdttioatatiiyneipiear dnbtsctedrdBs SnpIRRIB E! YiFk three boosts
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hese cells are injected into mice (C57 BL/6 (H2Kb)), namely

are mws@egscai}x SPORSE ST mtdbeza@%wé%ﬁ%ragsﬁ@%mma pegonse;

and in'PiccafR s m@bdymanimalsuaneetpoiisinjeatiordcbhaRas as follows:
prime immunization with three boosts every 30 days; whereby the

injection occurs with or without BKG (1 x 106 CFU). The animals are
Regimienfunologically examined whether or not they show ovalbumin-specific
immune response, and in particular an increase in the immune response

mediated by BKG. Re ngen 2 . . _ .
This trial consists of a series of Preliminary Experiments (“Preliminary Experiments 1 to 7”) and

four major experiments (“Experiments 1 to 47).

Preliminary Experiment 1: Dosage finding of the vaccination tumor with and
without BKG as adjuvant,

A total of 14 groups of mice each consisting of five mice (C57 BL/6 (H2K")) are immunized
with increasing dosages of the vaccination tumor (each 2 of the 14 groups receive the same
dosage of vaccination tumor). The vaccination tumor consists of irradiated ovalbumin expressing
allogeneic J558 tumor cells (H2K®)) which are injected s.c.. BKG at a dosagé of 1 x 10° CFU is
injected together with the tumor cells in seven groups. After one week as well as 5, 9 and 13
weeks, 0.5 ml of blood is taken from the animals and ovalbumin-specific immune reaction is
tested by means of ELISA, intracellular cytokine staining or tetramer staining. A total of seven
different cell dosages of the vaccination tumors with or without BKG is used. The respective
dosages are 0,1 x 10%, 0,5 x 10%, 1,0 x 105, 5,0 x 105, 10,0 x 10°, 50,0 x 10, 100 x 10° whereby

corresponding clinical trials in human beings use dosages with a preferred range of 10 x 10% to



This trial consists of a series of Preliminary Experiments ("Preliminary
Experiments 1 to 7") and four major experiments ("Experiments 1 to 4").
Preliminary Experiment 1: Dosage finding of the vaccination tumor with

A6 0080RUEBKG as adjuvant. A total of 14 groups of mice egelppagosin11127
consisting of five mice (C57 BL/6 (H2Kb)) are immunized with increasing

dosages of the vaccination tumor (eath 2 of the 14 groups receive the

of vac # The vaccination tumor, consists
300 }fr?e{edla'igd ﬁﬁ%expressmg a o%r eI I8 unyoﬁ%lgﬂm m%“e control

group\hizivese Bl]@@tmj&stmnBKG at a dosage of 1 x 106 CFU is injected
together with the tumor cells in seven groups. After one week as well as 5,
9 and 13 weeks, 0.5 ml of blood is taken from the animals and
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intracellular cytokine staining or tetramer staining. A total of seven

different cell dosages of the vaccination tumors with or without BKG is
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melanoma s.c.). Tumor growth is monitored until the tumor volume
reaches 2 cm. Once this tumor volume is reached, the mice are

Pre}‘?&?ﬁ%@ﬁﬁeﬁﬁeﬁiﬁ%‘d and teiSFiaRER: SL BV 995828 0red for in vitro

analysis. If there is no tumor growth, the mice are sacrificed after 12
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eriment 1, the dosage of BKG s varied, whereby the dosage of the
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stainib Experlment 1. After one week as

Preliminary Experiment 4: Studies on the administration mode

The dosage of the vaccination tumor cells determined in Preliminary Experiment 1 and the
dosage of BKG determined in Preliminary Experiment 3 is varied with regard to the mode of
administration. Modes of administration are intravenous, intradermal, intraperitoneal and
ipsilaterally s.c.. For each administration mode the dosage of BKG is either one times, 0.1 times
or 0.01 times the dosage as defined in Preliminary Experiment 3. The modes of administration
tested herein are similar to a potential clinical use with humans and differ with regard to the
compartment of the immune system which has first contact with the adjuvant. After one week as
well as 5, 9 and 13 weeks, 0.5 ml of blood is taken from the animals and ovalbumin-specific
immune reaction is tested by means of ELISA, intracellular cytokine staining or tetramer

staining.



well as 5, 9 and 13 weeks, 0.5 ml of blood is taken from the animals and

ovalbumin-specific immune reaction is tested by means of ELISA,

intracellular cytokine staining or tetramer staining. Preliminary Experiment

4y Shdeliassea the administration mode The dosage of the vageigatiats/e11127

tumor cells determined in Preliminar%;xperiment 1 and the dosage of

BKG determined in Preliminary Experiment 3 is varied with regard to the

mode of administration. Modes of administration are intravenous,

intradermal, intraperitoneal and ipsilaterally s.c.. For each administration
Prelimisdetfeprrimgatct: BKG is HusdesomeiipiaunprizaHassdiesiol times the

dosage as defined in Preliminary Experiment 3. The modes of

_ administration tested herein are similar t te %.clinical se with
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examans 13 V\_/eeks, 05 ml of blood is t_ake_n from the animals and

ovalbumin-specific immune reaction is tested by means of ELISA,

intracellular cytokine staining or tetramer staining. WO 2006/045468
1. IR OQREHE127 33 PrelupinaryGXReHMED! FaisiRg QBriBe and adjuvants

immunization scheme Using the dosage of the vaccination tumor cells as

defined in Preliminary ExpeffRBHPl &R%PHe BKG dosage determined in

Preliminary Experiment 3 the following immunization schemes are

examined: 1. Immunization eme 1: a single co-injection of vaccination . .
2. IR SHTAAS. (contr TS BUE) 2 PR e ool B B hizaon

scheme corresponds to the pfosimydatisersasniiisizogasiesofvdumsbitibeeesis a triple

like measles, whereby thereygf triplg.hesifoimmidnizatgpsandRE9Sthe basic
whereby the basic immunization is performed at the beginning, after two

and four weeks and a Boost 4B s g Atme AHEr dseiffng.satier two and

Immunization scheme 3: thigssehesaies coltes Bugs #0 alsdhiermedmiten further six

turned out to
weeks,

3. Imnumization scheme 3: this scheme corresponds to a scheme which furmed out to
be essential for therapeutic vaccination going along with an
ongoing application of the wvaccines in a distinct
vaccination interval. More specifically, the following three

subschemes can be defined.

Immunization scheme 3a:  vaccination every 3 weeks (last blood sampling and

euthanasia after 12 weeks);

Immunization scheme 3b:  vaccination every 6 weeks (last blood sampling and

euthanasia after 25 weeks);

Immunization scheme 3¢:  vaccination every 12 weeks (last blood sampling and

euthanasia after 43 weeks).

All three immunization schemes are repeated, whereby the dosage of the adjuvant BKG is either

the dosage determined in Preliminary Experiment 3, or the 10-fold or 0.1-fold dosage thereof.



be essential for therapeutic vaccination going along with an ongoing
application of the vaccines in a distinct vaccination interval. More
specifically, the following three subschemes can be defined.

Wendnizatine scheme 3a: vaccination every 3 weeks (last blgeeg samRling: 27
and euthanasia after 12 weeks); Imggf,mization scheme 3b: vaccination

every 6 weeks (last blood sampling arid euthanasia after 25 weeks);

Immunization scheme 3c: vaccination every 12 weeks (last blood

sampling and euthanasia after 43 weeks). All three immunization
PrelimthamExpeeingpested, whePsisganfnting of Setvecsinpiion ture (TRAME) with

the dosage determined in PrglimifabnEpsR&timent 3, or the 10-fold or

0.1-fold dosage thereof. WO 2006/045468 PCT/EP2005/011127 34

Preliminary Experiment 6: Dosage finding of the vaccination tumor
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Preliminary Experiment 7: Studies on adjuvant dosage

The dosage of the vaccination tumor cells determined in Preliminary Experiment 6 is varied with
regard to the BKG dosage (0.1-fold, 1-fold and 10-fold the BKG dosage determined in
Preliminary Experiment 6). Similar to Preliminary Experiment 6 both wiTRAMP-C1 as well as
genetically engineered IL-2/IFNgamma-TRAMP-C1 cells are tested. One week after
immunisation and subsequenily every six weeks, samples of 0.5 ml blood are retrieved from the
animals and TRAMP-C1 specific immune reaction is determined by ELISA, intracellular
cytokine staining or tetramer staining. Every twelve weeks a CT is run in order to monitor the

progress of the disease. The last blood sampling and euthanasia is performed at week 40.

Experiment 1: Prophylactic tumor vaccination using the ovalbumin system

C57BL/6 mice (HZK") are immunised using vaccination fumor cells, i. e. irradiated ovalbumin-

expressing allogeneic J558 tumor cells (H2K") with a dosage as defined in Preliminary



The dosage of the vaccination tumor cells determined in Preliminary
Experiment 6 is varied with regard to the BKG dosage (0.1-fold, 1-fold

and 10-fold the BKG dosage determined in Preliminary Experiment 6).
IR Ekgliminary Experiment 6 both wiTRAMP-CI as well @Sepaoos/o11127
genetically engineered IL-2/IFNgamma-TRAMP-CI cells are tested. One
week after immunisation and subsequently every six weeks, samples of

Expesinent 108G ﬁﬂ%ﬁﬂﬂ&g&@&@%@aﬁ%ﬁgﬁﬁ%ﬂ EPEfilife defined in

immune react|on Is determined by ELISA, In Ine stainhing or
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Experiment 3) together with the vaccination tumor. After one week 0.5 ml

blood is retrieved from the animals and ovalbumin specific immune
Additiepalipitie Heet Rt LS ERISRereRit AL M BAURn ERaRf fGesTion is compared
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deterrgiasitinvittialtndneiysBxpexiitng fuenoprsiig ﬁmﬂwpm@n@qgww and the best
connﬁ%@%ﬁgnﬁ&%gm{gﬁgary Experiment 2. Additionally, the effect of BKG on

the increase of tumor-specific immune reaction is compared to wildtype

BCG bacteria. As a mode of administration the best mode as determined

in Preliminary Experiment 4 is used in combination with the two optimum

|mmun sation mes .d termined in Preliminar
Exet BB Ging tne IEEPRHIE O CAT A A I e S AR Sy
application scheme. Experiment 2: Therapeutic tumor vaccination using
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as reported In experlmentl a tumor growth |s?égenerated in C57BU6

is generrisdHm (RS ciffedith bibme: ?ro’ﬁJﬁﬁ"%’Pa dhe orriadistark testifgoor cells

using ¥ie osagafaddentiietpiRiRPrali R EXRAT N SRk (HORERINB LW AUNRAS: of 0.5

a diameter of 0.5 . .
cm the VacéPnat?on sc?lemes described in Experiment 1 are tested. The tests are stopped once the

tumor has reached a diameter of 2 cm. However, the animals are monitored for a maximum of
one year. In order to reflect the occuring immunological processes, 0.5 ml blood is sampled from

the mice every four weeks in order to determine immune response as defined in experiment 1.

Experiment 3: Prophylactic tumor vaccination (TRAMP)

TRAMP mice show first infraepithelial neoplasia in the sixth to seventh week and marked
clinical picture of prostate carcinoma starting from the 15" week. Such prostate carcinoma is
locally limited in the beginning, but starting from week 24 on about 10 % of the animals develop
metastasis and severe disease conditions can be expected starting from week 32 to 35.
Prophylactic tumor vaccination starts from the 5™ week on. A single injection of vaccination

tumor cells without adjuvant and with adjuvants is used. As vaccination tumor cells lethally



cm the vaccination schemes described in Experiment 1 are tested. The
tests are stopped once the tumor has reached a diameter of 2 cm.
However, the animals are monitored for a maximum of one year. In order
t@éezﬂ%gglﬁé)ccurmg immunological processes, 0.5 ml bloog g 837304631127
from the mice every four weeks in orger to determine immune response

as defined in experiment 1. Experiment 3: Prophylactic tumor vaccination

radla.&w M%%J&ﬁsi%@%éﬁ% ingRspthelialNEOPREIR B dbeviixiolR TRAMP

seventh week and marked clinical picture of prostate carcinoma starting
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engineered (WtTRAMP) o -2/] ma-transfected cells.
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HV3.and longBE G salientfe) BRAddibMaindt in BEeGPseliminary Experiments are
3 1e sted. ntrol of e imals shall be subjected
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to CT every el ollowing groUps can be defined: HV3.1
HV3.§ithout mﬁnam%mmww 25 préein heiew asrAgeeRed in Preliminary
%WITR P@F%@Hé?s c. HV3.3 BKG vaccine (vvtTRAMP -C1, cells.+ BKG)
c. HVBEBersaeche [RAMEANS.Croens ot @§ sgemppss in Preliminary

vaccmatmpggm@ﬁmly (vvtTRAMP) as prime boost as determined in

relimin %Ex erlme BKG vaccine %NtTRA%{UD} as rime 0Qst
sdetergé?] din Bngh mary pgﬁnﬁ’gﬁ%l?—f\? vacmﬁ% q’rgm

(WtTRANERpaspntde boost as determined in Preliminary Experiment 5

HV3.8 vaccination tumor only (wiTRAMP) as long-ferm immunisation as determined in
Preliminary Experiment 5

HV3.9 BKG vaccine (wtTRAMP) as long-term immumisation as determined in
Preliminary Experiment 5

HV3.10 BCG vaccine (WtTRAMP) as long-term immunisation as determined in
Preliminary Experiment 5

HV3.1l vaccination tumor only (IL2/IFNgamma-TRAMP-C1 cells) s. c.
HvV3.12 BKG vaccine (IL2/IFNgamma-TRAMP-C1 cells + BKG) s. ¢.
HV3.13 BCG vaccine (IL2/IFNgamma-TRAMP-C1 cells + BCG) s. ¢.

HV3.14 vaccination tumor only (IL2/TFNgamma-TRAMP) as prime boost as determined
in Preliminary Experiment 5

HV3.15 BKG vaccine (JL2/ITFNgamma-TRAMP) as prime boost as determined in
Preliminary Experiment 5

HV3.16 BCG vaccine (IL2/IFNgamma-TRAMP) as prime boost as determined in
Preliminary Experiment 5

BV3.17 vaccination tumor only (IL2/IFNgamma-TRAMP) as long-term immunisation as

determined in Preliminary Experiment 5



HV3.8 vaccination tumor only (WtTRAMP) as long-term immunisation as
determined in Preliminary Experiment 5 HV3.9 BKG vaccine (W{TRAMP)
as long-term immunisation as determined in Preliminary Experiment 5

NS df B&fgvaccine (WtTRAMP) as long-term immunisationy@as ppasos/o11127
determined in Preliminary Experiment 5 HV3.11 vaccination tumor only

(IL2/IFNgamma-TRAMP-C1 cells) s. %7 HV3.12 BKG vaccine

(1L-2/IFN ma-TRAMP- lls + BKG),S.6n FIV3, 13 BCG vaceine .
HVB( 2/IFNggagn&maY%5]73R/ng§;(]:€ﬁ§ + E%EE S. C. h\fﬁ% I\l/%i%?rlllatfon ﬁir%%?on &
only (IL2@&Rgansdhin FRAN M3 Exrimm 4 st as determined in
mv3RgliminagsExpepment et Gressing (U2 IGNeamMaiRAMRd  as
as prime boost as determined in_Preliminary Experiment 5 HV3.16 BCG

vaccine (fEEARRgA RS RRANER8BRFEDoost as determined in

Preliminary Experiment 5 HV3.17 vaccination tumor only

IL2/IENganuna-TR I?élasé%-t rmJdmmunisati Wr ine%li?n .
T Sy EAPET A SN COAGO AR B P00 SO RL L t5pited s Fig
2 with| {h8. 48kl xepeeiretifld 2/IFNgamma-TRAMP) as long-term

immunisation as determined in Preliminary Experiment 5 HV3.19 BCG

_vaccine (1L2/IFNgamma-TRAMP) as long-term immunisation as
1. bigp pd ipipfe ' B¥Preliminary Experiment 5 The immunisation scheme of

2: vaSfRMRSHE Aot drdiang ¢ B 3. ddda)HV3.13 is depicted as Fig. 2 with
3. bl th numlerals reépresent' g 1: birth of mice; week -5 2: vaccination; time 0
' (lﬂ%é%n%ﬁ {ﬂ%agﬁ B ks) 3: blood sampling after one week 4: blood

4: blgahplipijefteics avem weeks

5: blood sampling and CT after 13 weeks
6: blood sampling after 19 weeks
7: blood sampling and CT after 25 weeks
8: blood sampling after 31 weeks
9: blood sampling and CT after 37 weeks

10: blood sampling after 40 weeks and euthanasia of the mice

The immunisation scheme of groups HV3.5 to HV3.7 and HV3.14 to HV3.16 is depicted as Fig.

3 with the numerals representing

1: birth of mice; week -2

2: vaccination; time O (prime I)

3: blood sampling after one week

4: vaccination after two weeks (prime II)

5: vaccination after four weeks (prime IIT) (at the age of 6 weeks)
6: blood sampling after five weeks

7: vaccination after ten weeks (booster vaccination) (at the age of 12 weeks)
8: blood sampling and CT one week after booster vaccination

9: blood sampling seven weeks after booster vaccination

10: blood sampling and CT 13 weeks after booster vaccination
11: blood sampling 19 weeks afier booster vaccination

12: blood sampling and CT 25 weeks after booster vaccination



5: blood sampling and CT after 13 weeks 6: blood sampling after 19
weeks 7: blood sampling and CT after 25 weeks 8: blood sampling after
31 weeks 9: blood sampling and CT after 37 weeks 10: blood sampling

afbefof}(gev\éq%s and euthanasia of the mice The |mmun|sat|0|g§p)g§§];§5;ahm
groups HV3.5 to HV3.7 and HV3. 14% HV3 16 is depicted as Fig. 3 with
m

the numerals representlng 1: birth ice; week -2 2: vaccination; time 0

13; blcigﬁilme ]ﬁné’ 009 samRhg Alle agéiﬁaigi'&fbafltﬂad IDPLOR-ATISY SPNBSKSIa of

vaccination after four weeks (prime IIl) (at the age of 6 weeks)
the mi6s blood sampling after five weeks 7: vaccination after ten weeks (booster
vaccination) (at the age of 12 weeks) 8: blood sampling and CT one week

after booster vaccination 9: sa e ste
The imareisafitthstBe B8 %3?35%8’%;%150 39\9\?ee S af i) %ﬁyﬁlfg:l&rg{g ictod as

Fig. 4 ¥mhieodsrraplirgrd@mieeks after booster vaccination 12: blood sampllng
and CT 25 weeks after booster vaccination WO 2006/045468
PCT/EP2005/011127 38 13: blood sampling 28 weeks after booster

1: birthafoirestiorsdatthe age of 40 weeks) and euthanasia of the mice The

2: firsi THRHRIBAHORREheme of groups HV3.8 to HV3.10 and HV3.17 to HV3.19
IS deplcted as Fig. 4 with the numerals representing 1: birth of mice; week

3: bloog S@lﬂ@ﬁ\?&%lﬂ%&’ﬁdﬁme 0 3: blood sampling after one week

4: second vaccipation after six weeks (interval of vaccination as determined in Preliminary
Experiment 5)

5: blood sampling after one week

6: third vaccination after twelve” weeks

7: blood sampling and CT after one week

8: fourth vaccination after 18" weeks

9: blood sampling after one week

10: fifth vaccination after 24~ weeks

11: blood sampling and CT after one week

12: sixth vaccination after 30" weeks

13: blood sampling after one week

14: blood sampling afier six weeks

15: blood sampling after 40 weeks and euthanasia of the mice

* interval of vaccination depends on the results from Preliminary Experiment 5

Experiment 4: Therapeutic tumor vaccination (TRAMEP)

All TRAMP mice develop a prostate tumor at the age of 15 weeks which is fully developed at
week 32 and causes clinical problems to the animals. Therefore, the animals are to be immunised
at week 24. The experiment is stopped once one of the stop criteria is realised. At a maximum,
the animals are to be monitored for 40 weeks. In order to monitor the immunological processes a
blood sample of 0.5 ml is taken from the mice every six weeks and the immune response studied

as described in connection with experiment 1, and an imaging procedure is used such as CT,



4: second vaccination after six weeks (interval of vaccination as
determined in Preliminary Experiment 5) 5: blood sampling after one
week 6: third vaccination after twelve* weeks 7: blood sampling and CT
alterebsesk 8: fourth vaccination after 18* weeks 9: bloog sgpppdisih 1127
after one week 10: fifth vaccination after 24* weeks 11: blood sampling
and CT after one week 12: sixth vaccination aft-or 30* weeks 13: blood
every SATIPUNGeBEErANENEE uhdr BIPQYSAMPHRIAHIPLINMUREKSAR: RIRPEhent 3 are
sampling after 40 weeks and euthanasia of the mice * interval of
used. vaccination depends on the results from Preliminary Experiment 5
Experiment 4: Therapeutic tumor vaccination (TRAMP) All TRAMP mice
evelop a prostate tumor at the age of 15 weeks which is fully developed

d
The follovag g3 58HE8s clinical problems to the animals. Therefore, the
animals are to be immunised at week 24. The experiment is stopped

ngégﬁ{-@& lised. At a maximum, the animals are to

nce on
HVA. Eo‘?faé.’l‘r’n&ﬁ _ . .
]ge monitored for 4% s. In order to monitor the immunological

HV4.processesanpioadusern prydro BRaME faké&slitbinthe mice every six
Hv4.3veeks gdhadopynenesnonss stidie®repescribed in connection with
experiment 1, and an i [ cedure j ed such as CT, WO
HW""ZOO6/0&9%@%?%3%%%%%%%9%%%@%&1% weeks. The same
HV4.3umor celscamiies arhetoiic OmigAbP)ithpeime hoosts3efemisstiniveliminary

foIIowm%0 rovps are tested. HV4.1 no vaccination (control group) HV4.2

vaccinafioh tumor only (WtTRAMP-CI cells) s. c.) HV4.3 BKG vaccine

HV4.§WiTRABRG Veestine: ERERAME) as prime boost as determined in Preliminary
Experiment 5

HvV4.7 BCG vaccine (wtTRAMP) as prime boost as determined in Preliminary
Experiment 5 '

HV4.8 vaccination tumor only (wiTRAMP) as long-term immunisation as determined in
Preliminary Experiment 5

HV4.9 BKG vaccine (wiTRAMP) as long-term immunisation as determined in
Preliminary Experiment 5

HV4.10 BCG vaccine (WwiTRAMP) as long-term immunisation as determined in
Preliminary Experiment 5

HV4.11 vaccination tumor only (IL2/IFNgamma-TRAMP-C1 cells) s. c.

HV4.12 BK.G vaccine (IL2/IFNgamma-TRAMP-C1 cells + BKG) s. c.

HV4.13 BCG vaccine (IL2/IFNgamma-TRAMP-C1 cells + BCQ) s. c.

HV4.14 vaccination tumor only (IL2/TFNgamma-TRAMP) as prime boost as determined
in Preliminary Experiment 5

HV4.15 BKG vaccine (IL2/IFNgamma-TRAMP) as prime boost as determined in
Preliminary Experiment 5

HV4.16 BCG vaccine (IL2/[FNgamma-TRAMP) as prime boost as determined in
Preliminary Experiment 5

HVA4.17 vaccination tumor only (JL2/TFNgamma-TRAMP) as long-term immunisation as
determined in Preliminary Experiment 5

HV4.18 BKG vaccine (IL2/TFNgamma-TRAMP) as long-term immunisation as

determined in Preliminary Experiment 5



HV4.4 BCG vaccine (WtTRAMP-CI cells + BCG) s. c. HV4.5 vaccination
tumor only (WtTRAMP) as prime boost as determined in Preliminary
Experiment 5 HV4.6 BKG vaccine (WtTRAMP) as prime boost as

q,%t%m}@g%;p Preliminary Experiment 5 HV4.7 BCG vaccing¢ywEbRadird 127
as prime boost as determined in Prejyminary Experiment 5 HV4.8

vaccination tumor only (WtTRAMP) as long-term immunisation as

Hv4 fEtermigedsin x@&@iﬁ}?i“ﬁﬁ’zﬁ}ﬁ%@ﬁmﬁ@}% BKG ¥aseing (WEERMRbn  as
as long-term immunisation as determined in Preliminary Experiment 5

HV4. 1098t ineddm Braierrass AP EmsaEterm immunisation as

determined in Preliminary Experiment 5 HV4.11 vaccination tumor only

. (AL2/IENgamma-TRAMPR-C | cells) s. c. 412 vacgl .
Fig. SHOMNO AT FRAMEICE I SRR 42 LR { AR fa V413 with
the nufeZPegasenadl RAMP-CI cells + BCG) s. ¢. HV4.14 vaccination tumor

only (IL2/1FNgamma-TRAMP) as prime boost as determined in
Preliminary Experiment 5 HV4.15 BKG vaccine (IL2/IFNgamma-TRAMP)
1: birthofmieR boost as determined in Preliminary Experiment 5 HV4.16 BCG

2: blo¥@e5inRikd AHENGamaa TRAMP) as prime boost as determined in
Preliminary Experiment 5 HV4.17 vaccination tumor only

3: blopf symaNIGRAMA LT & g term immunisation as determined in
4: blobt elimphiapyaBxpEs vt 5 HV4.18 BKG vaccine (IL2/IFNgamma-TRAMP)

~__as long-term,immunisation as determined in Preliminary Experiment 5
5 v A AR DO T/EP2005/011127 40 HVA4.10 BCG vaccine

6: blogd|samphigzand I AP Pes4Hng-term immunisation as
7: blood sampling after 30 weeks

8: blood sampling and CT after 36 weeks
9: blood sampling after 40 weeks and euthanasia of the mice

Fig. 6 shows the immunisation scheme 2 for groups HV4.5 to HV4.7 and HV4.14 to HV4.16

with the numerals representing.

1: birth of mice

2: blood sampling after six weeks

3: blood sampling and CT after twelve weeks
4: blood sampling after 18 weeks

5: vaccination after 24 weeks (prime T)

6: blood sampling and CT after 25 weeks

7: vaccination after 26 weeks (prime II)

8: vaccination after 28 weeks (prime IIT)

9: blood sampling after 30 weeks

10: vaccination (booster vaccination) afier 34 weeks
11: blood sampling and CT after 36 weeks

12: blood sampling after 40 weeks and euthanasia of the mice

Fig. 7 shows the immunisation scheme 3 for groups HV4.8 to HV4.10 and HV4.17 to HV4.19

with the numerals representing.



determined in Preliminary Experiment 5 Fig. 5 shows the immunisation
scheme 1 for groups HV4.2 - HV4.4 and HV4.11 - HV4.13 with the
numerals representing. 1: birth of mice 2: blood sampling after six weeks

JPReGsaRling and CT after twelve weeks 4: blood samplipgafiesski 127

weeks 5: vaccination after 24 weeks 6: blood sampling and CT after 25

weeks 7: blood sampling after 30 wékks 8: blood sampling and CT after

36 weeks 9: blood sampling after 40 weeks and euthanasia of the mice

Fig. 6 shows the immunisation scheme 2 for groups HV4.5 to HV4.7 and
1: birtd WYéplideto HV4.16 with the numerals representing. 1: birth of mice 2:

blpod Ii ix_ weeks 3: blood sampling and CT after twelve
2: bl BIPIRG QHSTeRs pling
c}\(/)vcgse"ﬁ?%E§ 4: ?‘oﬁzad sam?) Ing after 18 weeks 5: vaccination after 24 weeks

3: blogdrharerlipgeand 6TdaSER PRI AIREIST after 25 weeks 7: vaccination after

4:blog@%ﬁgﬁé@ﬁgqé%)ee&gvaccination after 28 weeks (prime 111) 9: blood
sampling after 30 weeks 10; vaccination (booster vaccination) after 34

5: vasgjaahe 4GP ESARIMS Yhd CT after 36 weeks 12: blood sampling
6: bloafteindfline ekd @Ndfeutbhimasia of the mice Fig. 7 shows the immunisation

schem HV4. 10 and HV4.17 to HV4.19 with the

7: vaccind onef!ﬁglo 5(9(:\96%? 3 V4'§l’§)
SUferals representing, WO 2006/045468 PCT/EP2005/011127
8: blood sampling after 31 weeks

9: vaccination after 36 weeks (prime II)

10: blood sampling and CT after 37 weeks

11: vaccination after 42 weeks (prime IV)

12: blood sampling after 43 wecks and euthanasia of the mice

The vaccination intervals preferably depend on results of Preliminary Experiment 5.

Example 3: Composition for the treatment of prostate cancer

A composition which is suitable for the treatment of prostafe cancer contains as a first
constituent BCG which expresses the phagolysosomal escape peptide from Listeria
monocytogenes (Hly) and is additionally ure C-deficient. Such modified BCG is also referred to
herein as rBCG: delta ureC: Hly. The composition contains as second constituent genetically
engineered LNCaP cells These cells are prostate carcinoma cells expressing recombinant
interleukin-2 (IL2) and interferon-gamma (IFN gamma). Preferably, such LNCaP cells express
both cytokines in an about equimolar manner, This kind of LNCaP cells are, e.g. described in
international patent application WO 94/18995. Such recombinant prostate cancer cells were

irradiated with gamma-rays in order to destroy their capability to replicate prior to the use.

Both constituents were suspended in a phosphate buffered saline solution and provided for
administration to a patient. The composition contains 1x10° BCG cells and 1x10° LNCaP cells
contained in 50 ul. The composition is injected i. v. In order to test the efficacy a ELISPOT
analysis is performed. Such ELISPOT analysis is, for example, described in Mollenkopf H.J.,
Dietrich G., Fensterle ., Grode L., Diehl K.D., Knapp B., Singh M., O’Hagan D. T., Ulmer J.B.,



41 1: birth of mice 2: blood sampling after six weeks 3: blood sampling

and CT after twelve weeks 4: blood sampling after 18 weeks 5:

vaccination after 24 weeks (prime 1) 6: blood sampling and CT after 25

Weekssbi4aecination after 30 weeks (prime 11) 8: blood sagy}ipg.aft&l;1127

31 weeks 9: vaccination after 36 we%s (prime 111) 10: blood sampling and

CT after 37 weeks 11: vaccination after 42 weeks (prime V) 12: blood

sampling.after 43 weeks and euthanasia.qf jce.: Eﬁfﬁﬂ? inatl .
and Kﬁﬁ’t@?\ﬁ’s%pi%%éwed? ré)r%f %‘ﬁe ree%%ﬁ?o(?f rﬁ%ﬂ%&%xpenr&%ﬁtﬁ%% adsorption
onto cEi@mPE G riomposiiion Yecths (288tien BT Hrdstie2e8bcer A

composition which is suitable for the treatment of prostate cancer contains

as a first constituent BCG which expresses the phagol%/sosomal escape

In an ydsmaeife ieisteHaroRiBmEe i eEsreno 0 98 19Ralf, Ypgimistered once,

followeddsficienbr Sustnmpestitect BEESTisaisoctie s, thshiweiin A bl geitaiple of
ureC: Hly. The composition contains.as secon t'tléﬁg{g ically, disterent

the pregent, é’t&“f_l}\légﬁ%eﬁ{gsﬁ%ges%@%l e{;f'ensg}%lgfgtggﬁas?gnoma c%%f%bé Heren

frequeaxpresisfodoreingradifferant timd gakams? (IL2) and interferon-gamma (IFN
gamma). Preferably, such LNCaP cells express both cytokines in an

_about equimolar manner. This kind of LNCaP cells are, e.g. described in
In liiedeetfom SRR SHERARY e S im0 65 vl P B T P etiont
thus tRARLEICRISWRIE NTadidiam yiiaaremaiials feasiesdoamrpANRiel and the

capability to replicate prior. to the use, Both.constifuents were suspended
oo BRI SRR AR B R S T o Sur

provided for administration to
a patient. The composition contains 1x106 BCG cells and 1x106 LNCaP

o 148 SURIEAIARLIPSERURESID BB e o

PSA levelmpteclbrsstrivepravad snerkesria will bsobierves whishsiehighsr egparped to the
effectd-se A VHES P NHRME 5. S Rghh MinSktagivn BE the 1N b only.

Example 4: Use of BKG as adjuvant to an HCMYV vaccine

This example reports the successfiil combination of BKG as an adjuvant and HCMV dense
bodies as described herein in order to to induce cellular immunity against infection with human
cytomegalovirus. More particularly, it is reported that cellular immunity can be induced within a
short period of time. Such fast induction of HCMV immunity is particularly important in patients
undergoing a bone marrow transplantation which goes along with a life threatening HCMV
infection quite frequently. For transplantation patients there is a need for rapid generation of
cellular h:hmunity as there is no time for a vaccination over a longer period of time in accordance

with standard practice.

The following vaccination scheme was used:

Antigen: dense bodies
dosage: 20 pg/animal

immunization scheme: D: day 0/7/21



WO 2006/045468 PCT/EP2005/011127 42 and Kaufmann S.H.

Enhanced protective efficacy of a tuberculosis DNA vaccine by adsorption
onto cationic PLG micropatrticles. Vaccine. 2004 Jul 29;22(21-22):2690-5.

IR @RoRéieIaakive treatment regimen, the aforementioned compRosiiORSo 11127
administered once, followed by furt
only. Insofar, it is a general principle 6f the present invention that the first

and second constituent can be ad@:u

following a diff

erent time pattern. In

r administration of

the LNCaP cells

§t§/xfed at a different frequency and
hical testing histology and clinical

tumor stadium as well as the health 4&itts of the patients thus treated is
registered. A surrogate parameter will be the course of the PSA level and

the numper of

atients having a favourable course of the PSA level. Due

Adjuyanine pAARRER ELMBHEAbN administered to the patient a favourable
course of bothitheukftidevehanavddlyds an improved survival rate will be
observed which is higher compared to the effects seen without the
adjuvant i.e. upon administration of the LNCaP cells only. Example 4: Use
StructtEM@ARPsdjuvant to an HCMV vaccine This example reports the
successful combination of BKG as an adjuvant and HCMV dense bodies

s described herein in order to to-induce cellularimmunity-against

Gr. Numbsr withfih¥arsinesytomegalovindE2 %8R8 particularly ,{ff’f?'r‘beﬁorted that
Catiasmmurifgezamingaipduced witlipeeasined® period g jeaewnaal) fast
nduction of HCMV immunity is partic(%gaqy important in p 2tlieQ S
undergoing a b He 'marrow transplan a¥ion which goes alor?a with a life

A  [Hreatening HCMV infection quite fiequently. For transpjantation patients

B Hgereisaneetfor rapid genetion pf—cettutar mmunity as there s 1o
lime for a vacgination over a longer period of time in acdordance with

B2 Hiandard practié@ tEHevssiindiag vadcination scheme wals used: Antigen:
dense bodies dp$30g)t Hxk@p/animalimmunization scheme: D: day 0/7/21
NO.2006/045468.RCT/ER2005/0111127 43 :

Ci |6 20 pg dense bodies 20 g dense bodies

C2z |6 20 ug dense bodies 20 ug dense bodies

+1x 10° BKG

Bl |6 20 pg dense bodies 20 pg dense bodies {20 ug dense bodies

D2 |6 20 ug dense bodies 20 pg dense bodies |20 pg dense bodies

+1x 10° BKG

Preparation is done each 8 and 9 days, respectively, after the last immunization.

The results are depicted in Fig. 8 and 9, whereby Fig. 9 is a diagram depicting the number of
IFN-gamma-positive cells per 10° CD8+ T cells upon stimulation with an HCMV-specific
peptide mix (from JPT Peptide Technologies Gmbl, Berlin, Germany). The sequences are taken
from the HCMV pp65 protein. It is a mix (Pepmix) of 138 peptides (15 amino acids, each} that
show sequence overlaps of 11 amino acids). Fig. 8 is a diagram similar o the one of Fig. 9,
whereby the respective number of CD8+ T cells was determined upon stimulation with an
unspecific control peptide. As may be taken from said figures, in case BKG was used as an
adjuvant at the initial vaccination, in each cases, the number of [FN-gamma-positive CD8 cells

per 10° CD8. T-cells significantly increased. The most pronounced increase can be observed in



C: day 0/7 B:day 0 Adjuvant: dosage: 1x106/animal immunization
scheme: day O Structure of groups: Gr. Number of Vaccines Vaccines
Vaccines animals (per animal) (per animal) (per animal) day O day 7 day

4bAutsR1s8:<£0 gg dense bodies B2 6 20 gg dense bodies +$xE96B%< &la7
6 20 g dense bodies 20 g dense bo%as C2 6 20 gg dense bodies 20 g

dense bodies +1x 106 BKG DI 6 20 gg dense bodies 20 g dense bodies
20 0 denss bpdies D2 § 20,9 dense-hadiss wRogeenshaRianRA with d
group%@#s%‘é;%?ézﬂ&sl?i% %'%C? Pregaration is done each 8 :1\?1%&9 days, G

bodiesashectiyahy, deitee HoditssrAmiRisisthat tas fosdinfiend depmdedgugicient

to sigfRdany BREERN iR AushRdparampAepiciogithe aiIRIREObonfirms the surprising
~IFN-gamma-positive cells per 105 CD8+ T cells upop stimulation with.an .
finding{mierl¥pectie PSSR RSRLAR IR ¥ ﬁgiﬁ‘i@s ?e%%%?o"g‘i ‘?aér‘%ﬁ%ﬁ‘m agamst
HOMBish GeipanybdhasaeeuedieesdBEaken from the HCMV pp65
protein. It is a mix (Pepmix) of 138 peptides (15 amino acids, each) that
show sequence overlaps of 11 amino acids). Fig. 8 is a diagram similar to
the one of Fig. 9, whereby the respective number of CD8+ T cells was

Examgge}%gmined up@@rﬁﬂ@i‘&ﬁﬂQ&%@t?&t%ﬁ@%ﬁ@ﬁ%@ﬂ%ﬂﬁpﬂﬂﬁaﬁ@ may

DE .taken from said figures, in case BKG was used as an adjuvant at the
initial vaccination, in each cases, the number of IFN-gamma-positive CD8
A cong@listiperaQheGRanbualisl sigriitantyf imeleds conPheensdinsr epatiieay rBCG:

delta NS'EESHEANDE 2D3Ened LR EOBOARA0RLS iR 29T 1t will be
acknowledged that the antigen can be either present as a peptide or be part of a larger peptide,

polypeptide or even protein.

The composition comprises 50 pg of the MSP1 protein and about 1x10° tBCG: delta ure C: Hly
in 50 pl! of a PBS buffer. The composition is administered s. ¢. in mice. After the immunisation

the spleen and the blood of the immunised mice will-be collected and use in analytic methods.

The progress of the vaccination process is again monitored using the ELISPOT technology
(Mollenkopf H. J., supra) and a Merozoite invasion-inhibition assay (Blackman et al. 1990
J.Exp. Med. Volume 172 P: 379-382). We expect an improved immune stimulation and IFN-
gamma secretion afler stimulation with MSP-1 specific peptides. We also expect invasion-
inhibition induced by the collected sera from immmmised mice. The IFN-gamma ELISPOT and

Merozoite-inhibition results are correlates of protections.

The features of the present invention disclosed in the specification, the claims, the sequence
listing and/or the drawings may both separately and in any combination thereof be material for

realizing the invention in various forms thereof.



44 groups B2 and C2. This means that a basic vaccination with BKG in
combination with dense bodies, whereby the dense bodies are
administered at day 0 and after 7 days, is already sufficient to significantly
increase the number of IFN-gamma-positive cells. This confirms the
surprising finding underlying the present invention that it is possible to MCSLLP
induce cellular immunity against H&MV when combining both dense
bodies and BKG. Example 5: Con(gﬁé)sition for the treatment and
prevention of malaria A compositioti ¥df the treatment and prevention of
malaria comprises as first constituent rBCG: delta we C: Hly and as
second_constituent the malaria antigen gpl90/MSP1. It will be .
Lo dbksromhaiion tﬁﬁmésﬁ}%iﬁeﬁ%én%%sﬁ% p%%se%tsg aéap%epst?a%ngr pnstituent,
whereiRatioFiatargastneptide; polypepildecr el praiginsdhet ceaspasitioncombinant
_comprises 5? g% of the MSP1 grotein apd ag)oeut 1)% 86 rrB% : ge&ge\/\\/)v%gréin the
nucleiq\agiq e B PR PR A I OB SRS Agministerad 8. ¢. ih mice.
bacteridiftedithie imMyoisatianitne epleehicndsthedaleod: Gt the;immdunibedimite second
. will-be collected and use in aqalytic methods. The progress of the
constityeRi kAR %@ggsa%%%%%?%onitored using the ELISPOT technology

(Mollenkopf H. J., supra) and a Merozoite invasion-inhibition assay

ackman et.al. 1990 J.Exp..Med. Valume 172 P: 3795 e exRagtis cell

2. ﬁﬁﬁ?&%’é‘&tﬂh?ﬁﬁ%r%ﬁ%éa%%iﬁn glﬁav ?Wiléghrﬁr%eéléségrg'ﬁ priiCl s cetl
stimulation with MSP-1 specific peptides. We also expect invasion-

inhibition induced by the collected.sera fram i ' |
S R G ST MO L b on VORI ardcast B g weas
subunipetediognanthe featueé shofrthecpid seltinveantivrielisclosed in the
specification, the claims, the sequence listing and/or the drawings may
both separately and in any combination thereof be material for realizing
4. thednvensiaatinnastoudifgrms thierdofvMESL kPleas Grahragetiapurease C subunit-
.combination comprisi ga first constituent and a separate second
encodigg SSHHTESE ‘W %réivna{]%e’ first constituent is a bacterial cell which

comprises at least one recombinant nucleic acid molecule encoding a
5. p'pl?eg%ly%%%% zgrllezic’c%%[? nPge %'de?n? ro‘%"&&%ﬁ?&'qetwhfrwﬂeﬁéﬁa the phagolysosomatl

escape peptide is a Listeria phagolysosomal escape domain.

6. The combination according to any of claims 1 to S5, wherein the phagolysosomal

domain is encoded by a nucleic acid molecule selected from the group comprising

a) a nucleotide sequence comprising nucleotide 211 — 1.722 as shown in SEQ. ID.
NO. 1;
b) a nucleotide sequence which encodes for the same amino acid sequence as the

sequence from a); and
c) a nucleotide sequence hybridising under stringent conditions with the sequence

from a) or b).

7. The combination according to any of claims 1 to 6, wherein the bacterial cell
comprises at least one recombinant nucleic acid molecule encoding a peptide or polypeptide

capable of eliciting an immune response in a mammal.



bacterial cell is a Mycobacterium cell which is urease-deficient; and

wherein the second constituent is a biologically active agent. 2. The
combination according to claim 1, wherein the cell is a Mycobacterium

bovis cell. 3. The combination according to any of claims 1 to 2, wherein

at least one cellular urease subunit encoding nucleic acid of the bacteriakicsLLp
cell is inactivated. 4. The combinatigs according to claim 3, wherein at

least the bacterial urease C subunit- encodmg}sequence Is inactivated. 5.

8. Tihe eompiritionaseesimiadosiany of whire e RCRiAERiPalgeptide 1s sclected
from aﬁtb%gﬁg/égs‘?ﬂﬁ%reﬁﬁ%%@%@ea@@éﬁ&%@aﬁmgﬁ{@@ﬁofﬂ@dt@ﬁ@ﬁ@ﬁtgens and

domain. 6. The combination according to any of claims 1 to 5, wherein the
11nmml@ﬁ§§§|{}§§§mﬁ|t%?ﬁgln is encoded by a nucleic acid molecule selected
from the group comprising a) a nucleotide sequence comprlsmg
nucleotide 211- 1.722 as shown in_ SEQ. ID. NOH} ucleot[%
. JHhs e iich BrEBHES OIS A b SR P SRS R tgeptide is part

of 2 fuSiBAYPENSRHmM a); and c) a nucleotide sequence hybridising under
stringent conditions with the sequence from a) or b). 7. The combination
according to any of claims | to 6, wherein the bacterial cell comprises at

10. leastongresambinaningcleitasid molecilelentiaiting el peptitie oomprises
polypeptide capable of eliciting an immune response in a mammal.
MCSLLP 46 8. The combination according to claim 7, wherein the peptide

a) polypepiide daselasted fiseim adidapigepsidenonhantigens peiyeptide domain
antigens, parasite faritlgens bacterial antl%dns and |mmun

fragme?"ﬁé’?ﬂ%tf‘&'o‘? S BT RS B Wﬁ%atglgfgﬁnna% Cgwhereln

the peptide or polypeptide is part of a fusion polypeptide. 10. The
combination a cordl?l%):o clalm 9, wherein the fusion polypeptide

mprlfe%hﬁ% ROSSPE &SRR AR a or the polypeptide, wherein the
polypeptide domain

11.  The combination according to claim 10, wherein the phagolysosomal escape domain is

a domain of the phagolysosomal escape domain as defined in any of claims 1 to 9.

12.  The combination according to any of claims 1 to 11, wherein the bacterial cell is

rBCGAureC:Hly.

13.  The combination according to any of claims 1 to 12, wherein the biologically active
agent is a eukaryotic cell and more preferably a genetically manipulated eukaryotic cell which

expresses a cytokine.

14.  The combination according to claim 13, wherein the cytokine is selected from the

group comprising interleukin-2, interleukin-4, interleukin-12 and interferon-gamma.

15.  The combination according to claim 14, wherein the cell co-expresses two or more

cytokines.

16. The combination according to claim 15, wherein the cell co-expresses 1L-2 and

interferon-gamma.



is capable of eliciting an immune response in a mammal, and b) a
phagolysosomal escape domain. 11. The combination according to claim
10, wherein the phagolysosomal escape domain is a domain of the
phagolysosomal escape domain as defined in any of claims 1 to 9. 12,
The combination according to any of claims | to 11, wherein the bacterialMcsLLP
cell is rBCGAureC:Hly. 13. The combination according to any of claims 1
to 12, wherein the biologically active agent is a eukaryotic cell an(i more

7. preteraihyanen aneaTy e IRl otld cHi MR "o GELe qucologue

relativE¥IPKingRiLd: Thevsembinatien asansding teoaipiridsn whateinibe eyitokine to be
is selected from the group comprising interleukin-2, interleukin-4,

adminifigsifeukin-12 and interferon-gamma. 15. The combination according to
claim 14, wherein the cell co-expresses two or more cytolcines. 16. The

combination according, to claim 15, wherein the cell cq-expresses Il -2 and .
15, ORI A-NGSEL B 37 5. THESOmEhAfot HeSSry B iy JpLerei

relativElaimsshBite: 16, whereimthestelig/auplogumpelitiie o aisubjeetdd or is to be
_ whom the cell and/or the composition is administered or is to be
adminigiggsthistered. 18. The combination according to any of claims 13 to 16,
wherein the cell is allogeneic relative to a subject to whom the cell and/or
the composition is administered or. is to be_admijnistered. 19. The.
19 RIS ANOH SER B T g B AT 20 B IV e G g olected rom
the gRRISCIREIRhihagHosd feerprEsingignr pratessional ealligeprpfesentig antigen
cells, grofessional ar;#ﬁe%‘gr.esen ing cells, tumor cells and dendritic
[

presenfipgeeds, HROLEHD EESHEfHG to claim 19, wherein the tumor cell is

an immunogenic tumor and wherein the tumor cell is preferably selected

from the group corré%@riin%mel noma. cells, r.enﬁglc rci(r)llprcne?lggllésﬁ %eg%o enic
20, 1 RfoPUBRIBISh ACRBHERIIS, ProState tIMSF Celts AR g

tumor and wherein the tumor cell is preferably selected from the group comprising melanoma
cells, renal carcinoma cells, breast tumor cells, brain tumor cells, prostate tumor cells, non-

small cell lung cancer, colon carcinoma, and head and neck squamous tumor.

21.  The combination according to any of claims 13 to 20, wherein the cell is an allogeneic

cell and is HLA class I matched.

22 The combination according to any of claims 13 to 21, wherein the cell expresses
another immunomolecule selected from the group comprising a cytokine, an adhesion
molecule, a co-stimulatory factor, a tumor-associated antigen, a tumor specific antigen and a

parasite antigen.

23.  The combination according to claim 22, wherein the parasite antigen is gpl190/MSP1
protein of Plasmodium, preferably Plasmodium falciparum, or a fragment thereof capable of

eliciting an immune response in a mammal.

24, The combination according to any of claims 1 to 12, wherein the biologically active
agent is the gpl90/MSP1 protein of Plasmodium, preferably Plasmodium falciparum, or a

fragment thereof capable of eliciting an immune response in a mammal.



small cell lung cancer, colon carcinoma, and head and neck squamous

tumor. 21. The combination according to any of claims 13 to 20, wherein

the cell is an allogeneic cell and is HLA class | matched. 22. The

combination according to any of claims 13 to 21, wherein the cell

expresses another immunomolecule selected from the group comprisingucsi.Le
a cytokine, an adhesion molecule, &8co-stimulatory factor, a

tumor-associated antigen, a tumor specific antigen and a parasit

25, dniwgeambmatpe HigtiohaRgcor GRETD 1c|&9:ﬁ%2’,"9ﬂﬁ%%ﬁli‘fiﬁa aFigafly active

agent ;antigen @mggél}@}?&s_protein of Plasmodium, preferably Plasmodium
falciparum, or a fragment thereof capable of eliciting an immune response

in a mammal. 24. The combination according to any of claims 1 to 12,

26,  Wieraimthe.higlogicallyactiyensaantiistie1opl 9 MR proteiniofogically active
Plasmodium, preferably Plasmodium falcijparum, or a fer&%Snégnt hereof . .
agent. {spSaBlEadf RAHEIAHg ¥ RS KespBTSa n B alf LB'ggiBEon ©

mammAlgh GNP iIRAtamas caiding A of wiairabyl e bartdnerei the surrounded by a

~_ biologically active agent is human cytomegﬁoxérus . The .comb'nation1 DNA

lipid megesrm ity Rinh sRElRReoPIRIers HWhEPNTHHE %ééﬁé%&ﬁ%“ﬁ&%ﬁ%

nor cafkivial particle or a multitude thereof, preferably released after infection of
mammalian cells by human cytomegalovirus, whereby the particles (a) are
surrounded by a lipid membrane in which viral glycoproteins are

27.  erpbeddaghand (Reeditainneitharadraliadin terrapslds c@talihe fusion protein

combination according tQ cﬁim 6, wherein ? 'cles;Cl contain a fusion
& NN

compristeetite SEISTRIYBAE BF B Bhg Be Rt (OEdy ™ o o

or mor@REoResOKIOTapalss Biine or more proteins which are not pp65. 28.
The combination according to claim 27, wherein the T-cell antigen pp65 is
fused to one or more parts of a glycoprotein of the human

28,  CylRnesgdieviius, awberdiby thecgliradprotelisrétnsiie dtedtiramitioa gradpis fused to
one orﬁgwg &:&'\%%F%%?ﬁ%r g;[ee .nugllélﬁ E}%M}Ye a(%\%jpusl)I,E\]fvllg?a%fl'ﬁg‘ezgl)}'fcoprotein
is selected from the group comprising the HCMV glycoprotein gH, HCMV protein [E;
(ppUL123), and the HCMV glycoprotein gB.

29.  The combination according to claim 27, wherein the T-cell antigen is fused to one or

more parts of a protein which is part of a human pathogen other than HCMV.

30.  The combination according to claim 29, wherein the pathogen is selected from the

group comprising HIV-1, HBV, HCV and influenza.

31.  The combination according to 26 to 30, wherein the particle(s) contain(s) parts of at
least two glycoproteins which are variants of a particular glycoprotein from different HCMV

strains.

32.  The combination according to claim 31, wherein one of the two variants of the
particular HCMV glycoprotein is the variant of the HCMV Towne strain, and the other is the
variant of the HCMV Ad169 strain.



29. The combination according to claim 27, wherein the T-cell antigen is

fused to one or more parts of a protein which is part of a human pathogen
other than HCMV. 30. The combination according to claim 29, wherein the
pathogen is selected from the group comprising HIV-1, HBV, HCV and
influenza. 31. The combination according to 26 to 30, wherein the MCSLLP
particle(s) contain(s) parts of at leagptwo glycoproteins which are variants

of a particular glycoprotein from different HCMV strains. 32. The

33, cOmbinabérrteecringliseciairns phwkens6rie SRtHE i vaimmarsrdipn cells

are fibRAHUEHATHGMY, SyRORIOIRIRSI 4B, variant of the HCMV Towne strain,
and thé other is the variant of the HCMV Ad169 strain. MCSLLP 49 33.

The combination according to any of claims 26 to 32, wherein the

34, Mapmaliansriis .aus-dhroRiasts. arefarablydaseskinditrollaptspa4iclEhe a dense

combination according to any of claims 26 to 33, wherein the patrticle is a

body. dense body. 35. The combination according to any of claims 1 to 12,
wherein the biologically active agent is a dense body, preferably a dense
body of HCMV, or a dense body according to claim 34. 36.

: The, | .
35, chhsHinmRRrEeEHeRAt el B CRLimRIR0 19, Wh&éﬁﬁeeﬁeﬂﬁﬁoﬁzﬁ&%lﬁ@ly active
agent RUINE RARREISpEr@RNZEN frame MysobegeNtm oprefRiabljody according to claim

Mycobacterium ssp. 37. The combination according to claim 36, the
34. Mycobacterium is selected from the group comprising M. tuberculosis, M.
bovis, M. canettii, M. africanum and M. paratuberculosis. 38. The
combination according to claim 36 and 37, wherejn the antigen.is anti .
36. sgh%g@@mmmm%@w%%iﬂﬁlﬁa%édﬁcawmsgh%ﬁ é&ﬁﬁ@ﬁ% active
agent @ SRMPIpatia0ARCRIGHG R anY ptalains Uiedhasdweptionally a
pharmaceutically acceptable carrier. 40. Use of a combination according
to any of claims 1 to 38 , a composition according to claim 42 or each of

37, thecensiiuants absuiehngom bination, foretheytadaufatintgsafelected from the group

medicament. . ., , .
comprising M. tuberculosis, M. bovis, M. canettii, M. africanum and M. paratuberculosis.

38.  The combination according to claim 36 and 37, wherein the antigen is antigen 85.

39.  Composition, preferably a pharmaceutical composition comprising a combination

according to any of claims 1 to 38 and optionally a pharmaceutically acceptable carrier.

40.  Use of a combination according to any of claims 1 to 38 , a composition according to
claim 42 or each of the constituents of such combination for the manufacture of a

medicament.

41.  Use according to claim 40, wherein the medicament is for the treatment and/or

prevention of a disease selected from the group comprising cancer and infectious diseases.

42, Use according to claim 41, wherein the cancer is an immunogenic tumor and more
preferably selected from the group comprising prostate cancer, melanoma, renal carcinoma,
breast tumor, brain tumors, non-small lung cancer, colon carcinoma, and head and neck

squamous tumor.



41. Use according to claim 40, wherein the medicament is for the
treatment and/or prevention of a disease selected from the group
comprising cancer and infectious diseases. 42. Use according to claim 41,
wherein the cancer is an immunogenic tumor and more preferably
selected from the group comprising prostate cancer, melanoma, renal  McstLP
carcinoma, breast tumor, brain tuméfs, non-small lung cancer, colon
carcinoma, and head and neck  squamous tumgr. MCSLLP 50 43. Use
3. ddsergrrsdmerian AnatasFEind B RS & Malthf, 44, Use
according to claim 43, wherein the biologically active agent is gpI90/MSPI
protein of Plasmodium or a fragment thereof capable of elicitin
4. SRR TR A A5, D KUEBIRY @ EGmEF T ih&RARMSP
proteitneripiggHounAisaaserigheMhinéectiopabile. 4fsdisatgdingitmeliaimedponse in a
wherein the biologically active agent is a dense body as defined in any of
mammle preceding claims. 47: Use according to claim 41, wherein the
infectious disease is tuberculosis 48 Use according to claim 47, wherein

the biologically active san n from Mycoha eferabl
5. e ACIEH 5o T RaEb b 5 L A e G I

Mycobacterium is selected from the group comprising M. tuberculosis, M.
bovis, M. canettii, M. africanym and M atub rcuI sis. 50. 1LIJ d
46 JHEBARRYaA STURinkS JHEH Girde L AR RS Geh g oty s
definell §e@iva L v hiratidin @ckonding to any of claims 1 to 38 or each of the
constituents of such combination for the manufacture of a therapeutic
and/or prophylactic vaccine. 52. A combination as defined in any of claims
47 litee3R dordise tin damethodvierdnetticeatenentofizgatiéntuduifariogsrom a
disease and in need of such treatment, comprising administering the
combination. 53. A method for the manufacture of a pharmaceutical
48, compasitatiraceording té7claihed38 thorbpilisgicathe stéps afdmGShhRntigen from

Mycobacterium, preferably Mycobacterium ssp.

49.  Use according to claim 48, wherein the Mycobacterium is selected from the group

comprising M. tuberculosis, M. bovis, M. canettii, M. africanum and M. paratuberculosis.
50.  Use according to any of claims 48 or 49, wherein the antigen is antigen 85.

51.  Use of a combination according to any of claims 1 to 38 or each of the constituents of

such combination for the manufacture of a therapeutic and/or prophylactic vaccine.

52. A combination as defined in any of claims 1 to 38 for use in a method for the
treatment of a patient suffering from a disease and in need of such treatment, comprising

administering the combination.

53. A method for the manufacture of a pharmaceutical composition according to claim 39,

comprising the steps of



51 providing as a first constituent a bacterial cell which comprises at least

one recombinant nucleic acid molecule encoding a phagolysosomal

escape peptide or polypeptide; providing as a second constituent a

biologically active agent; and formulating the first constituent and the

second constituent into a pharmaceutical composition. 54. A method for mcsLip
the manufacture of a pharmaceuticaf tomposition according to claim 39,
comprising the steps of providin‘%gs a first constituent a bacterial cell

which cBIABERS 8t RdBPLR YRR iR S 2ty fofestgises at least one

encoding &pRagelyseseiBaleseaneReptise @ PalyReRiiges aviding@s peptide
a second constituent a biologically active agent; and formulating the first

and the ¥RYHBCEEAStituent separately. 55. The method according to claim
54, wherein the formulated first constituent and the formulated second
constituent are packed in a single package, 56. The method acc%EEging to
cfaim 5PTRHERSFIRESFSARTERBTTHEREH RGHNFSR HRFINE Fesrintited
second constituent are packed in separated packages. 57. The method

according to any of claims 55 and 56, wherei th%?;:ackag%s are single )
dosage ‘@Wlegmﬂﬁsefﬂﬁsltiﬁ@%@@d&&gget jpsecond  constittient  into a

pharmaceutical composition.

54. A method for the manufacture of a pharmaceutical composition according to claim 39,

comprising the steps of

- providing as a first constituent a bacterial cell which comprises at least one
recombinant nucleic acid molecule encoding a phagolysosomal escape peptide
or polypeptide;

- providing as a second constituent a biologically active agent; and

- formulating the first and the second constituent separately.

55.  The method according to claim 54, wherein the formulated first constituent and the

formulated second constituent are packed in a single package.

56. The method according to claim 54, wherein the formulated first constituent and the

formulated second constituent are packed in separated packages.

57.  The method according to any of claims 55 and 56, wherein the packages are single

dosage units or comprise multiple single dosage units.



