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M croorganisns as Carriers of Nucl eotide Sequences
Coding for Antigens and Protein Toxins, Process of

wokmwaf0s8984ir i ng and Uses thereof Description TeRGERZM7/062237

field The invention relates to m croorgani sns as

carriers of heterogeneous nucl goti de sequences codi ng

for antigens and protein toxins, a process of

manuf actyring thereof as well as_corresponding .
Micreprapnigps asptaiers of Nucleptide Seguences oding dar Antigens and
PrRSteRET HI60E] M6 caRbIMaRIYaturing AR Usésihtedts tunor

vaccines for the treatnment of various tunors. Prior

art | nmunot herapy of cancer represents a prom sing
gggy%ﬂo@f tunor-treatnment. A nmultiplicity of clinica

trrals using different approaches concentrates on its
efficiency in pa tients. In principle, a distinction

is drawn between passive and active i nmunot herapy.

RedHnwrl figlunot herapy ains at the induction of a

vaccl ne-rel ated tunor-specific i nmune response. The

| atTther iniéntieH Ireards! 46 rlmeirm%@diémé @8ldaytridps @b @dtersjengous nucleotide
several different approaches. For instance *here are
SAUCAFTE° foé antiget]s) angpretel xing 3 SEOGEER @' B1agHiRCYIRg thereof

bRl agelorr@spdiiingaplasmfids e rexpidssioh vidciohs. aihassl nfiéreaagltahiems can
e ate ce

atient (autol ogous) or. derived from apptop[i I ,
B heT on St itng) potinieh as Bina ACunBn i the Hiafimgent of various
tunegé.i vated, differentially manipul ated and
(re)applied to the patient. In contrast,
anti gen-specific vaccines contain one (or nore)
tunor-specific ant i gens, parts of the antigen or the
ppecarf i ¢ anti gen-coding DNA as well as so called
antiidiotype vaccines. Normally these vaccines are not
I S Ollvah @ ththdoaby d)frdaecér&dpﬂelaerﬁﬁatpirdsrai‘slngropﬂbrﬁ bff tfamor-treatment. A mul-

ropriate carrier. . .Hence, on one han ifferent. . :
BRBLORLARieR 18R Lo R R e R o P Resipg & S Bhicioncy in pa-
tanhi ln ptincpls, awistindiibo isodrawa lbetwarnmzssivé emd acive isutinoterapy.
cytoki nes. For the purpose of inmuno-stinulation,
appAdize iresuaotaetapy mgnagithe édiuctidradf aoactiaemelateditgaor-specific

associ ated w ' no-stimul ants, . sHch as tetanus :
FRRRE Rpfinst e Y ERuPRO DR QricBlifOeBBa s ghg Bifpra citerent
apdrogehes. For icsiatmenthéiecane v chllediemuie +icell eadcines, vhake feed stock
finally there are. sever t.e s wth.re i, nant :
PlelBngl STt o BuGieFecth P ERP kg e Caleff BRIy derves
poratappropriafe detidihes (heterdlogouss., These lellssareeheamusiatipiviactjivated,
higa,.toxin. lethal toxin,.or, cholera.toxin, as
AP EDuBI oS R B o 0B pRGs Vace nes
eSpl?ﬁ%'oﬁ{er, ﬁgia'eﬁ]-%ecific vaccines contain one (or more) tumor-specific anti-
gens, parts of the antigen or the specific antigen-coding DNA as well as so called anti-
idiotype vaccines. Normally these vaccines are not isolated, but injected in combination
with an appropriate carrier. Hence, on one hand different classic adjuvants are utilized,

but likewise combinations with biological immuno-stimulants such as cytokines.

For the purpose of immuno-stimulation, approaches are being applied, that contain
antigen associated with immuno-stimulants, such as tetanus toxin. Furthermore, there
exist attempts, applying antigens in combination with dendritic cells. And finally there

are several attempts with recombinant live-vaccines with viral or bacterial carriers.
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infections for quite sone tinme (Freytag and Cl enents,
1999). Additionally, native toxins, often nerged with

W@ 2q08/05984 cel | specific nol ecule, such as a cePCT/EP2007/062237

surface nol ecule of tunor cells, are also used in
order to destroy target cells.,At this, fusion
proteins with the native tOX|rﬁ t hat generally
co rise an enZ)éla matic unit and a protein-bindin

qtpn Qf@(%lso% slerial t%@s, SHAR 8% Iedanus; twlr&ﬁlgélstoxm lethal toxin or
é?‘iﬂlé’r‘é%ﬁlﬁ dsRoRNEAG vﬂ!h%r@rﬂ@@ﬁ‘b% utli9&Pas v&ém@%@ﬁe&élly against

t hese vacci nes a SatISf InNg I NMMune re spons

DIRCHPIRDT Gyt Somma WRe HETeYaang e TBaE: bﬂ?ﬁaﬁovlt@f@'&p native toxins,

6t mergEd Withad tarjbt-cdiNgodcifRURbIBcud, tshich BE&ell Ysa8 molecule of
roteins is, that native toxins are highly toxic and

unar el ér‘f‘c%lﬁ%ld%edo'@ oxdar 4 Petrvdanggt ?ﬁl‘ﬁans (Hol ngren et
ﬁOOS A whol e string of research is thus
cAutﬁ igafufien Rrefeing ith epatiyR tofin.teatigrserafiyompriseran enzymatic

§|&lﬂ@nd a Bﬁ)téiﬁ%ﬁ@mg&idrﬁhﬁn &iélvéllbéﬁﬂaﬁfp‘tlﬁﬁﬁn eﬂr&\t\@lvlﬁe assddj\®Rnts
@_n @8 1 gg){l\%vant efffg‘t@ coi nci des {
r'i‘z’X}ﬁ%t"‘P ‘?V\H 11§S Y Q¥eans of Bepe MaTIaS & SIS ingung re-

%cfrﬁs@ﬁs EBiXi6KE edn &@tor muUk88R)andGRHRYIaH) aabi 6l ifAUMatiBe The
ht f o war d wa eve

orne n a.strai
E%léh‘%wt%ql?é%lb%% FEfPée 1%, tBathatve iaxins %fﬁgtgh&&oﬁstang H?éefore
tdreiof b&BZMPMhES in e ahvs(Molragreh ¢t &Iy, 20bley.nozi et al .
1999; Lycke et al., 1992). In the case of cholera

t OXA Whgglé)An@eMeéﬁarclﬂi ‘eeumg@coﬁsued aﬁtmefdxmaaﬂmrbfa@ms that at the
rsye ren et al., un et
BT S5, i e assait-okaeb Hoakvan Shodpodtaatesine adiant
@ﬂfec,t c@iféides wftt@énzymatub,achmewakh id ﬂé@p@&%ﬁ)l@ﬁ)rm&l@&@effect (Lycke
VS\% revg % recﬁb %Fa} éfdhf Ther ef o i
d Jetgy 93&'98 R A6 PE BN '”é‘r?" tB'EYWd P"’é‘%p%’ﬁgé it ap-
b@irs to"TEé %uwmsaﬂnelt@eas thmbdcs:hotn@@ethme eAfymdAlie! &HSRMt activity
XI n- re 1eg%rgl\/l:lc cl asE ’ estrl cted T-cell support,
rf”ﬁé‘%ﬁ‘ n WGl Pt P8t a nucosal adjuvant for a
VaCCI ne that consists of pr otei n-antigen and a fused
or co-applied toxin (Freytag and C enents). As for

chol era t oxi.n S B- subuni.t X i S
£ odndié atsB RnoBRfogn At svera EREBR R beoaTFalonin arrayec
tAgréet 4BVH 999 Byapteoal., 2001 p@ﬂ?smét #haoo4; Kuweoneadt e 2092; San-
en_i en et a
A P b oo WRLTIERE! il ik oL L PR M Preyi
aad C%trhe'ﬁlré) Trrmmalfb&e mbsyn4ls efficiehhiaggctdnef an aalibody response (pri-
res onses re mainly characterized ,
Er e ozl AL el Bede 8 hefeaaed Ti-{ehTec i tass i ppotrioted
?Ea:us gupporidisahe mumbreeemiéttemresmumﬁal mdtjwdmt tto anatkciaé that con-
all or at. np res te
S sDRdenFafqert Oﬁﬁf ooy ot Taiea av%ﬁ%m"%
(Ho ren et .a L
b AR EPo e Bua aspe sﬁjvn- a%-fvslaﬁ e B arient since tis
responsible for binding to the GM-1 receptor and does not show toxic effects when
isolated (Holmgren et al.). Protein fusions with CtxB are characterized by primary in-
duction of so called Th2 immune responses. These are T-cell responses, which are
mainly characterized by cytokines, such as |IL-4 or IL-6, and which primarily cause in-
duction of antibodies, but which do not at all or at most restrictedly initiate a cellular
immune response, particularly of cytotoxic T cells (CTL) (Holmgren et al.).
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System c tol erance describes the depletion or
i nactivation of antigen-specific |ynpho cytes, in

w@aoosiosadar T-cells or B-cells. This kind of apgr/een7062237

is therefore inapplicable for the induction of a
system c i mmune response (Holngren et al.). In
contrast to nucosal applicatioh intraperitoneal or
subcut aneous application of a toxin-antigen fusion

pr oNEOAItPR; P &sepGoR A VY SIN@IRES PAICIReANtORE SYSiR(nic tolerance.

SYét@h@‘{bl‘éra[n@e BHERS theﬂi‘é&etfbﬂ%r 'wﬂa@ﬁ\ﬁloh%ﬁant@ehls'pé@iﬂc lympho-
for tunor-vaccination in

et it Partigflan] cellsyidigslls. Hawé\v@ P¥§%Ha?*b§6'6‘?f§f@“? agplsgble for
Platigdur@sh vl 4 BydidiRictuhk esbpaRsd gRmbiendltblpnd is

primarily dependi ng on the adjuvant used. Apart from

t heinfcaktradt hliifnub&%l BBSRE &ﬂlnﬁaéerﬁ&moﬁﬁsﬁ@cmﬁném dpptiedtion of a
are rather ere was . no evidence t

o tiors W%ﬁéborek?ws dBI5dR NG SKSIeRIESS Véﬁ‘f@d?‘g cytotoxic re-

M}Un%@é/ ehis hdteindédd tﬂa%fh Mﬁiedl‘@t tuﬁmalva@@ina:troahrh modbwystémsy(refer to
rect i n ect |

‘éﬁt Arra ghe' &893)3 qﬂﬁ"é‘?v% S‘F‘H‘s@ap‘%rl?eés a'é? BQ?afﬂeQd‘”th&Q? Rurified
afitRyeB eeel ahd ¥ pnﬁ@‘rfye@e‘pw@ing fon ?Wep?djﬁ\ﬁhn@ﬁsfﬁ altpattllﬂrfasafthe fact that

CC|ne mai n reas [ sent at a

\H“?%?&LF‘& ﬁhr%mseg‘y% |aFﬁ1{ﬂqge (r? ﬁ'@)ﬂ%é"%r“%)’é‘%”& that
th@ dra@cm@éveﬁtdeﬁendu?@ Uﬁ'théé@le;ﬁfac@ylﬂ?l%%fr g@ﬂ @?l@%\ﬁlg/as not

n of mucosally restricted anti body

Arlog gsal i Sl e s & isdi- chp- i s alged,
i nstance, showed that nasal immunization with a
Ct xB-antigen fusion protein (which for a tunor vaccine

represents the ferred of inducin
" o ShBRER pRost 5 alRelig Bgioal ey adinid dehely BieBbehe N Sootied as
bnaamtndr Fh€sinel The G&din Eeasmh@at%aﬁ prasdncatldisorly Bwiaduction of a sys-
I uenced %I\/bSorI e I . 19??; E Tr}rg]ﬁ' ‘es fonses F
5%%’?? FetC'Hy Gf ” d'% ecé@spg NGUE [PYRIEMF tolerance
as adlasinducttbnadt mcobally FBsifieted whikddyemdang thsy ifindihe responses.
larly responsible for the initiation of antibody

pr adeSdriegret By, 1Br inelahse, shbwedmrmt nuztani&nrpumzat&mtwma Cth -antigen
Eﬁt%e case. of h%it tonventl onal vacc ne g%{mgg (ﬁ g
Ipn-protfn (WhieB 49 3, 1UGIRL Vg ePiEsaal %Rﬁe Way, ¢f jiducing a
Systerkic nesponed)i réfelbiytorerdtos @nd theesfoleUhadtivatesThe cels, whereas
T S R e L
ey Tiheipdy celizrthagiredbriihZntlymrodeer s nis€. Tiseheaﬁttdkmés'ﬁl’e?partlcu-
i,as) or . el |ul ar .do ed Thl res cal | ed
T MspRagBIedSi the iR of Bt PraupEERE Eglss Wik préiide pro-
teﬁtﬂmcirnltb@can‘e & mdst cdmxmnmadamdsulnaafontraﬁuﬁm Tre:epmmsetly se-
roducin el l's and inducti
el R SR G Bitoingis WP rdSS e Py e G i s -
sponse oDéysnaling. on tAd bbjective of an immunization strategy it is of crucial impor-
tance, whether an antibody dominated Th2 immune response (so-called Th2 bias) or a
cellular dominated Th1 response (so called Th1 bias) is initiated.

By contrast, systemic induction of a Th1 dominated cellular immune response with
IFN-gamma producing T-helper cells and induction of cytotoxic T-cells (CTL) is indis-
pensable for tumor immunotherapy.
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prior art shows that toxins can function as adjuvants.
Especially cholera toxin (CT) shows a strong adjuvant

we@bdososso4However, this effect is significantl| yPCI/EP2007/062237

attenuated as soon as the toxin is detoxified.
Regarding its subunit CtxB, orf\l application even in
duces system c tol erance. This’ problemcan be
partially avoi ded nasal application. However

nasH1® FHWHl%‘PWﬁFh%#’%‘@ cRpvnadign aé@ﬁ@warﬁﬁo%ﬁp@ﬁ@"wh%%ra toxin

(G RAbWE Gltdhg ﬁéJGlﬁarﬂ%ffb&teH@\WS@eratﬁ%C&ie@i i8dighificBntit atBnuated as
subuni t concer ni rlﬂ@g e expression of GWw 1 receptor
I

8900 35y the ,tpmr{,@ﬁie@ Regarding its gglglwt CixRi ¢gl %catlon elvgn in-

H&fels%%t@md tlfbleaéhden%@@%m‘@n ehs ke @Brtu@y &\Pcﬁdéc%y ﬁ@‘éﬁé;ﬁ)hcatlon
side effects (Mutsch et al 2004 0 overcone these

B nasal admipigyation s<anplied p@%@f@ﬂ%ﬁsarﬂ%wrmvﬁr such as

{hle\/cﬁ]\éaessmed Bt CH® SURMR SndePihd ﬂneaé)@re(slgeheﬁ a\vg %’é’éptor in
ant i ens i s option has already been pursued wth

thegaria (vap G'H#%'cett ?br?QPde'YWf%’sare reflectagkip e sgeqsing: fiskyed particular

shJeRs tigd eA8@s (Mlitséh 8ACRD0H. pat hogen, for instance the
t uber cul osi s pat hogen, and are nmeant to induce

l mnmb\tefccﬁﬂ@tﬁésé ptdbm$) Ao podsiblé Regeretts Becdbinant live-
devel opi ngﬁsuc I nf ecti on vaccl nes recoggl nant  t XI n

Y3FSHES thRt apisrBiess L ane: (Bpisraloraye) antigen rﬁ’és‘h%{\?@ as already

BédreadyudipRith @oBRY 1BliffdctionSiaBens£V.er wccings airBid@ricted against a
bacterial strains that are adm . ni stered orallé@ |theor
antttﬂén uce

SRecic|HAeIgP: fPh'Qé?P%%@&“?/%{E@P%paﬁ RIPRSNI LS

peEneiigtRdinst that fheydny expressed a reconbi nant toxin.
Hence, these approaches primarily aimed at solely

| rmlblmh@t@ﬁs@ﬂfadd’\l@bptn@%ublﬁ)}ﬁfébtlbh s&¢dindsl rézl;umbir@ﬁt wRkindfused to
ant i bod%/ resgons and, con ﬂ uently, the toxi

PRl logp (31939?{6 alreqdys %%@gra&d wa@e.Sﬁésra' re-
_@dirﬁblﬁ@r‘it bemehalbalneurfsqrmattwe admlrﬁméréﬂtolréﬂly élﬂh@ﬁ bs WadiCe 6f NGStivated
intu nPr t hera not sur r|s|n?®y rres ndlnl%.
Y39CH¥es 'NdBosi Gas H%ﬁ‘ %‘?Peé%d SURIAS pOl¥ SrprEseHI§eR f“@ﬂt xin.
HBeoL: i approakhes @)y élVﬁa”dtat evleBtimadunizindP&kinst the toxin itself

6@[3 e¥t and Sgrrents Jackso é al , , 1996&_‘. .
C{Ulﬁ" fpaé’t%”t 8% (FSROTS é‘E ’|Q9|’?S%@@f¥re e IOX|Y @pEesshgsliain
Qathiogdh)c These Kihdasr vastiheoahe roespigibseiol e AOpbtBNKED @FNOr vac-
not fuyncti n as aaj uvant is the induct

on of a

AP gR e Py 58 n%%a%'swe@pswsépwﬁ%tr\@ise%mtévem'on any
Jipssibleagipliediov aRevaeat et al, 200Rc(VieetRvIve aRr200n) Fréytag and

ry we ystem c i response. In contrast to
é%ﬁéﬂt%jggg @kaoglf&ﬁ% i'nes do not pursue an
in ion of ce nmune response, especially of .
A LY SR L T R s
RBHORENS taxi ddds! not Almetorass adjuvant el ik theindlidtiea opatniosal anti-
body immune response which prevails. These infection vaccine trials include no or only
a very weak systemic immune response. In contrast to tumor vaccines, such vaccines
do not pursue an induction of cellular immune response, especially of cytotoxic T-cells.
The toxin expressing bacterial pathogens normally show an extracellular live pattern
and therefore do not contribute to an activation of CTL, i.e. the protection conferred by

such infection vaccines is CTL independent.

The following bacterial strains have been used in the mentioned infection vaccine
trials: recombinant Lactobacilli (Reveneau et al., 2002), Listeria (Vertiev et al., 2001),
Bacillus anthracis (Mendelson et al., 2005; Mesnage et al., 1999), Shigellae (Anderson
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and therefore do not contribute to an activation of
CTL, i.e. the protection conferred by such infection

W 2w8i0s8934 | s CTL i ndependent . The fol | ow ng beCI/BP10a1/062237

strains have been used in the nentioned infection
vaccine trials: reconbinant Lactobacilli (Reveneau et
al ., 2002) Listeria (VbrtieV' i aI , 2001) Bacillus
ant hraci s son et

gb@g)?oo%ﬂ'zgfé]qsg@el@Aﬁldéﬁggweﬁ %9“ Wai@g@t ah'z@@ﬁ)aélétﬁ@l Bgiterton et
199899%dN et &, 1999, Fl'h(lr??ddéﬂ‘fra et alah 999 W@alm?fhéﬂa' (9ackson et al.,

Bu tterton et al. Chen et al
gapat hra et al | , 1999) und Sal m)nel I a (Jackson et
al., 1996). In addition, it was tried to enhance

mucosal i nmune responses by surface presen tation

(Koni eczn a or secretion of the toxin as

het'8 @gp@ﬁ%dtsw%wieﬂ & e’@*ﬁce QPRI AMMEAE fRINCHEES RYSHTAGF presen-

t_?‘tlo@kKoméiﬁﬁﬁet &), 12060) dtlsecreli®P8f thStox@t adheteroldddds antigen (Sal-
ZScC

, 96 Tzschaschel et al., 9 ,
er eSSk i Shoaped 55 5635 18bp Sy & 4.y 888 ekenascne
& al.,, 1998 arschascledkt al., (1Zb@b e¥elnia: (86K @hY Cdrmgvm%) iVibrio

ese addj tiLon cases hensel repres
e 2 2 oo ST P T i SR T chiai Bt AEPiGRotses e
tofins Tiaselids rpiesért tieamies td Waith thSimntutenesmeist Redirected to.
function as adjuvants nor did the describing studies

I NtEE, it Bassessted Mt i tasing bsithen fLWi:@éreésﬂédderifs adr did the

A bng PR Be0 | S ese G Teas B S Sl o A AdeRioRar sepa-
@@@@fe@éreldguw) lintigeats &osesies MBsione prm@rre Withe®T sLI0O@Sh@d.neither
Consﬁtgﬁ gf}’éesfus on proteins msntl d in above cited

S SYSh eﬁﬁ Yereingg 3599‘%? ptidic secretion
f us Qﬂ?esp%q @ ﬁélo ﬁgmg?’qdqg org)efci(lg atbg\r%?%l eﬁgq]o meng are fusion pro-

(elrret@ramgpg@uskcraMn sigmal, stie a@rHIymr@d@bmaatprmempbuttri@eﬁsuon
i es wa [ %ﬁ nmum nucosal i mrune

t | bt
Pré?g%’bﬁw%”s(' ing o adeiisAnd R (Bgterologgae ANt 4oy i on of

oy S T TRE e IRDE S DL b i 3h oplimum mucosal
mpnm&e@spiafse (Testhasaticbet 410 18984d) undmausn(opaﬁys;temicaninwne re-

n ince protectio e 0
kP Qg fop irs R ey feRulH 3 A vl of ATgF LRuGE re-
$bhlses wbrmlneetnbmd tobnﬁbm&est (pariticulay i;ysltamcilg‘m)wmﬂ/l since protection

t tQ res
PERRG Gl Podts ala @it B Bilbobedfunptsf S0 foff mavetor
Ufa@sménmmpllqrarummnemewodee ib paitinglaeasgotoiie TSodliegparisy, is not
JesclBEq 1811050 Pl § BT REFaraR ST B bises fnprder to mcrease
mmeutm tiod toximsragsnhandenthiin etapilityd tespectivelyf since a strong, mere
(I:yq asnkfat% &%gers%% o?tsén results in the production of insoluble aggregates

(Gentschev et al., 2002a).

In this respect, some authors observe that fusion proteins with a secretion signal
cause a fast cytoplasmatic degradation (Tzschaschel et al., 1996a), whereas others
observe a stabilization (Orr et al., 1999). The prior art, hence, is contradictory here. So
far, previous experiments with secreted toxins (toxin + secretion signal) are above all

aimed at increasing stability, which obviously was not achieved in all cases.



10

15

20

25

30

(CGentschev et al., 2002a). In this respect, sone
aut hors observe that fusion proteins with a secretion

W@ r@aaksdsause a fast cytopl asmati c degradat i onPCT/EP2007/062237

(Tzschaschel et al., 1996a), whereas others observe a
stabilization (Or et al., 1999). The prior art,
hence, is contradictory here.  So far, previous
experiments with secreted toxins (toxin + secretion
signal) are above all ained at increasing stability,

whi ch obvi ously was not. achi eved in all cases e . -
r easth GePR 571 ﬁ%/ IRy issfopRd, iRdrarable gxpresian érﬁ‘iﬂsété §Pg§'33m'd stability.

Tf&ﬂﬁ%gtbyet{whctid@t:mh Hiatﬂteﬁ&aém'&i%éys@ﬁﬁ@dgasi% hlyshstable and above
SGri be a e em use is
fh S havseronioTerdy oo iy b%%tr@cﬁsamw?%#@oy the au-
fh@k!ﬁ@lsel dhr&néﬁjmémﬁégtéh@ vidg rﬁmpt@éﬁ%bbécﬁt FebdHasetel ehdl., 19963;
ﬁ%%ﬂﬂ sec ronosonmal integration via a
sé%gqr{’"}zschaschel et al., 1996a;
Tzs haschel et al . Howev such a ste .
2 SIRESEE el brsibteln Rotaosure shie el drAcsRbEiss ST i Bncipe poin
@fflnte@taﬂ‘l@ﬁ & mdtrdeflﬁedmh(ﬁ&fah% to\ahi UBle SiAKY PHRABLybE aBération of the
ndesi r d ph enot%/cﬁj alteration of tr%r{‘ pst strain
F%Stj”a'i” BPeRSEgsFd olecreased $xR%s71aa 8] Tankii gangak Prghe other
BEREHE exf¥c tédt@xméésain 163 dsing e eﬁn@@gémdmewpp&%nmow which has
| evel . using a Sin Ig?eno géls only | ow, ch
ﬂggganvaee@fs?t ‘g@e? IS :Zh‘ﬁhﬂ germaspa t)iﬂ"tSBPS%ﬂ 'Integratlon is
ﬁél‘dth’?@@ﬁ‘rﬁt@dle foEinRROS Quitd MdcR@nif lopohBine@lBécisRIng at the sides of
able, for it leads quite frequently t o spont aneous

@)‘?é?@?t@ﬁ‘%e e sides of the repetitive elenents. As

menti oned above, the prior art is contradictory
concerni ng the stability of a se creted heterologous

I mor eve assu that secretion
het &t BEERU nes.oBnPuSedt oo o s aap e Banthicla se-
wietddl Hergralodotiotokimmunogeni city (Garnory et al., 2002;
Rol and et al., 2005). In other cases increased
Sy sGamaty ahdili é)@mh}aseemppmat&eetccetnan@earhetee@logmi antigén dves not

i ntravenous, adm.ni Sstr n.has i ndeed bheen o

bie YR BT feBbi R oS e R & & 22be: Roland

orall, 2apf)! incrﬂthérmaséa§|ner\eeeed syditeneic tahyibqulytrespuinee (e steroted toxin
st udi

S PyeiousAertipBLRTR e et oSS e i ik hef o apica:

toro Adlulceesorttiaiyg s applicatiors Bawved intirestlyguut firite goéstion (Roland et al.,
?fé erence in induction of a system c anti body
onse conpar ed to strains that secrete the toxin,

other ran cotal the
F ot el bRt Re v R br g e, S5 BreBlop SBT3y oM which pro-
duces tetanus toxin showed no significant difference in induction of a systemic antibody
response compared to strains that secrete the toxin, present it bound to their mem-
brane or contain the toxin cytoplasmatically (Reveneau et al., 2002).

Systemic cellular immune responses, in particular cytotoxic T-Cell responses, and
the resulting protection, were not studied nor described.

The above cited prior art of toxin-based infection vaccines thus cannot declare if a
secretion of toxin used as adjuvant represents an advantage, concerning the induction
of a systemic (cellular) immune response. All the contrary, above cited studies rather
point the stability problem out and mention the missing benefit of a secreted heterolo-
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In the majority of these cases the main focus was on induction of a mucosal (anti-
body) immune response and for the induction of a systemic immune response, only

subcutaneous, but not oral application was chosen [36].

Some work with Salmonella as supporter strain are limited to a mere characteriza-
tion of the strain (Gomez-Duarte et al., 1995; Jagusztyn-Krynicka et al., 1993), others
only analyze the mucosal and/or systemic antibody response and/or protection (Barry
et al., 1996; Cardenas and Clements, 1993; Dunstan et al., 2003; Hajishengallis et al.,



10

15

20

25

30

1996; Ward et al., 1999; Wi et al., 2000) have been
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Studies in mice, performed by the same group, using comparable constructs, how-
ever showed an antibody profile with the same level for IgG1 as for IgG2a, which would
indicate a mixed Th1/Th2 response.

Interestingly, an existing immunity against tetanus toxin, as it is found in most hu-
mans due to previous immunizations, causes another relatively strong induction of
lgG1, whereas IgG2a is hardly induced. This clearly indicates a distinct Th2 bias
(Chabalgoity et al., 1995). For this reason, a tetanus toxin based live-vaccine as tumor
vaccine is rather harmful for human use. For it can be expected, that a strong Th2 anti-
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and therefore it is not clear to which extent a dog's
anti body profile can give information about a Thl
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SRS Wiedut taaranMokun @@W.tp eal) OD€Her afudicBadn diffareht.gram-
bhae

PHE A PRSI SpEers. TS aﬁ%@rw@e@% B e i s e

thr%ﬁrr@l«c&ﬁﬁws szugl a@ah Et\la|9amwmhwe igatypes and cellular im-
resgect | VeQ% [%/ E( weak di ver gence. In an

BHPP 1RSPOB$RF (PIRGCVRY. SEMRE gr oup, cel lular | FNganma
Ievels had heen neasur
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these are not provided with a secretion signal nor are

t hey directly secreted. On no account, however,
system c ce respons. articul ar
oy ggRes s edpdth RSB SEPRE T e JoBihe o Rfes which are
orocial fos usdinaebuvaaeinagiérotherdpy. T- cel | responses cannot
be concl uded from hunoral antibody response and can
Hence, in terms of toxin-antigen fusions, which are restricted to mucosal infection

vaccines only, the state-of-the-art does not allow any statement about possible use of

any such constructs as tumor vaccines.

As already mentioned, expression of the genetic fusion constructs is realized with-
out assistance of a secretion system. Toxins and toxin antigen constructs, respectively,
are usually located cytoplasmatically as well as periplasmatically, i.e. between the two
membranes. In order to induce an efficient cellular immune response the toxin must be

freely accessible for the antigen-presenting cell (APC). Usually, native toxin is pro-
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not be detected if the antibody response is Thl/ Th2 -
conposed. However, it is exactly these cellular
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tunor cells can be killed by these CILs. If the tunor

fne): (é%r%ﬁ%ggc?ntfyf ﬁw%‘&l%%%' iaclaaEIYf at Dot PAcRe ir%e%lb% Scolmponents effi-
ciently. There are contradictory data concerning the Th1-Th2 bias of a fused toxin ad-
juvant. As discussed earlier, toxin antigen fusion constructs applied in an isolated fash-
ion obviously induce a strong Th2 polarized immune response. Some authors still de-

scribe a low Th2 bias for live-carriers; other authors see a slight Th1 bias.

However, these data again are exclusively based on non-secreted constructs. In-
duction of innate immunity by means of such kinds of infection vaccines has never

been compared nor contemplated.
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whi ch occurs quite frequently in tunors, specific
cytotoxic T-cells are ineffective. Hence, in this

W@ 288/0589mhi bi ti on of NK cells is stopped, and PEERPANE062237

able to elimnate tunor cells directly. Consequently,
it would be ideal if a tunor _v1a10_ci ne induces both
conponents eff i ciently. There are contradictory data
concerning the Thl -Th2 bias of a fused toxin ad

j uvAmelreasy mandiened: dce ain eason b 1t ihesifstige aptiagsare mucosal

RREbA UadcheaPRdtit@flol vaceines StHepdie@d, inaB&tioni! TBR rh@uBé Yesponses,
induce a strong Th2 pol ari zed i mmune response. Sone

: P .
Gt HBMENG fGSPPNERS AKhTPERONSES BLINFITNAER Igynyngy system were not in the

locM& 16 BbritiRE, TegHbing turAdt 2RERe S SfduRtish bthbselimitea®sponses is
However, these data again are exclusively based on

ReisPeasab: ed constructs. In duction of innate i muni ty

by nmeans of such kinds of infection vaccines has never

been conpared nor contenpl ated. As al ready nenti oned,
mai n. reasonghs t hat .the existing vaccin

t he S are, .
GBLERTS Il o Gt Riolagy RV X8 AT GRTIMOg dspihas Mhibitors of signal-
ihgaefnRiye, Sé BfbaG bmrsit hddBednenone, thas panveeRriussid-toxin, but not

[ ne res oases. ﬁnd res or|1$es of the mn%\ﬁ%l | ﬁe . |
ShRlgraAoxiR e aRIB £0 RNt RPET 2PPRIOBIS pafeEo %u?{a'm etal,
yg%m.wam@%gF%fse?ichMyitm aib‘le e tramml _Qalréi mmbtamtiits B-

| I Spensani e. . . er 1 N 1IN ce y natl ve .
LR SA0E SoBiie MFel 2t monpisi Gy 1568 1Y et toxin i
peddinaydor tSSmhRiTeA gm@_tdit%fcg IJnﬁpH@@ﬁteﬁ@ﬁgﬁhr@hm_t at.h‘_ﬁg85).bE|ven if
nati ve ertussi s toxin, ut hot cholera t In, 1s a

{rgse il dodiop gialivilh thonyassihatss Apersy siise Thitecasf o con-
¢RaaT th&zhe tisepdf. toxiddHuma veEdih &y wallld be saahfal) betalde thefe-

abl e t? show t hat chol era t oxi 3 but not its B.?]ubqut,
BRVCK L B*]&‘é%ﬁ‘%t? IMRKRNE BYStem, Giueial HStumep Higrarys Isgpther in ibited than
h8963d. Native pertussis toxin is used in order to

i nhi bit chenotaxis of |ynphocytes (Spangrude et al.,

1985). Even if these studies do not deal with tunor

vacci nation, a person skilled in the art would con

cl udrer id3ahrch BRIdIESAVEE ablexXb BRowShdt teRMs Ikegativeeperiuzdisdoxin (but

be .har.nf ul because t.he response of the ipnate. i mune
BT RIT Bt OB et b SRRy ont™S of REM e D Geysvs-
{elha Ragardtireeichmidirearagyesgsiist funsdro dhis svoudt @eai treat tilat il ovative
hat toxjns [|.ike nativ ertussi s taoxi.n (but not ,
ot el Mt 0 68 Doyl FOhe Y& Sl oIty yeon Such kind of adk
mimganenisSinizghsiblee Furmnat suchnmiuators waildrimevitisg &adita@ Th2 directed
i rmunot her a agai nst .tuynors, thi | d .nea hat ., if
SqOogY TR SFR T ISR A s e et e htvor therapy
(Boye\eenl., 2D06). Contegueditly,\conesraimng she indbictioinrod anfinrate immune re-
sponse, the prior art does not describe nor contemplates tumor vaccination. All the
contrary, critical analysis of the literature even militates against the use of toxins in tu-

mor therapy.

Interesting, though, is an analysis of the synergistic effect of toxins or their subunits
with other stimulants, such as immune stimulating DNA oligonucleotides with hy-
pomethylated CpG motives (CpG ODN) (Holmgren et al., 2005) or liposaccharides
(LPS). In the case of LPS primarily the induction of monocytes appears to be increased
mainly through the B-subunit of the toxins, whereas it is inhibited by the toxin as a
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mnistration is infeasible. Further, such induction
woul d inevitably lead to a Th2 directed secondary
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for tunor therapy (Boyd et al., 2005). Consequently,
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occur | V] V. a C nse Ce

SERSE Jyce 0081 Hwsel AT R ol el S Spféigpment of a

tu@r?@'r!va@fnee\hetlcri]cﬁtlcdﬁtmsbfs'tlﬁﬁbstlaw mfoltrmammbo@s thedhduoaoh of sys-
| e | nmmune re e stron n .

(e AR inrliPS S oPE BITRIAT TeRbHREE o gASRYE e, which are

v3eagalforaninor vadckatibmn vacci ne ains at the | ocal
mani pul ati on of the

It has already been shown, that secretion of a heterologous antigen confers advan-
tages for a systemic immune response (Hess et al., 1996). However, the secreted anti-
gens described were not secreted toxin-antigen constructs; toxins or subunits thereof
were not used. The thereby attainable immune responses in a transgenic tumor model
were highly limited, too (Gentschev et al., 2005). Indeed, weak antibody and cytotoxic
T-cell responses could be induced in this case, that partially protected from a tumor
progression. However, not only the immune responses themselves, but the protection

itself was limited. Likewise, these tumor vaccination studies lack a comparison with
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I mmune system at the nucosa, in order to induce an
ef ficient nucosal inmmune re sponse (Lycke, 2005).

WOHMWEeWER944 t hese studies do not include the deveCDPPNT/062237

of a tunor vaccine. In addition, those studies |ack

i nformati on about the |nduct|0ﬂ%of sys temc cellular
i mmune responses, particul arly responses of cytotoxic
T-cells, which are essential for tupmor vaccination. |t

%s%qret@g@mg%;e EHBWTmO{Gh dhe cppaplivestediegwere not carried out in

het@hkpsraumopHdchttior MEs8les aRtvan) &r&gﬁ’é |ﬁ @6nt%st to further stud-
system c i nmune response S% ss et aI

ehethalq eatage 2Ry avALARe Wt EORIa SBielion (farkioe) Ghala2002: Ro-
Ry ieha@iobgen constructs; toxins or subunits thereof
were not used. The thereby attai nabl e i nmune responses

I N 13 s Pand s kaWWung@ltloIg@d Qh@br%"r:(a}‘t ik hl@htyﬁ%ntrh@@tory re-
ndeed, weak a

Gent schev et 0
é%’f’@ﬂo%?g@“?” é@q? |a"rré§@m§é§°wm AMpns tﬁwaif{?cPoiterﬁ{'?‘rﬁcga”tages of
Ea6ted tdka- arﬁlfyehlc@hétwcw |ﬁttl§9rﬁbretﬁeifa 9MIBthbl¢6'ﬁtfrary, critical analysis of
F‘ ég%sessh not on % rrfmme responses
Ny @ra“brﬁtra ﬁéd'a%?%%‘t"l% ugh %‘FP W&s 1imted.
Li kewi se, these tunor vaccination studies |lack a
conpari son w thnon-secreted constructs. Furthernore,

ORI X P A Bt b a8t Bifre 3S uBybng bacterial
RXidS) Ii’pop@llywc%ﬁ&rldeﬁ vbich rager asdodiditddasith theakll drellsn@ftgremewegatuve
Gfclor 838 DAY AHULE P oasSEE} DaFRNE Fhim )P Ay Skt tissue

site’eMoRd fyonTed dilerst @actehig@ gpowtar Ties &elIL@ssbcuutebyupopolysacchande
secr et

radi ctory r ardi n
(30 i P ety Wi e i BF efifacen Fapoiiyide aginrare
aharaet thstexsiorin@nt i gen constructs in tunor therapy.
Al'l the contrary, critical analysis of the existing

i tBro@dxil’lfﬁarea)tMIy dbl&ﬁl@r;ﬂ@tgm\slistehzsemiy Ilvirig_cbaelferi:asﬁrring exponen-
Fol G But PR RS R et tear B biia The BarendT 681 The pro-
tuqriop of };hieatcm WQeiﬁSally\&b?dfb mrbapas@ﬂ@ri tﬁctedlav\éde?leé hieat produces

wal ls o am negat.i ve bacter i r.otej ns
fificiseep eSvtadL B PRdRD {E0 oot Ploshicr &P Sl RigsubSs tesanus
tonEBls oely [ﬂdr}e@beezemm oﬁﬁmlmrralberwut:es thfeddmﬁharg taiqng 1Bot Gram-

cel |l -associ a opo saccC | de oXI ns
89%t'vreaﬂ8rqf%ra ek bR ARl i oRst 1l o
di ff bI d.t . .

ol Sk er bt DR B8 e GiiTef GRaT L Melionys (svper

hmt\geng), treat biadita thiUrdsheellesypiaoe and malduigteothe iminuhe 'respecmsebut are
i ehsbRE e IS s R Bpe B fheff e granagh yfien acton the
sget cell mentbearse gairhakedharhobibex|dsakadndsgie, canelgiiif type 11l toxins (A-B
%&Fr’rgf(\:/v%?ch bind to the host cell via one specific receptor, are translocated into the

cell, become active therein an modify proteins or other components of the host cell.

As indicated above, type Ill toxins, acting intracellularly with regard to host cells,
consist of two components: one component (subunit A) is responsible for the enzymatic
activity of the toxin; the other component (subunit B) is concerned with binding to a
specific receptor on the host cell membrane and transferring the enzyme across the

membrane. The enzymatic component is not active until it is released from the native
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t he di sease associated wth the toxin (e.g. only
Clostridiumtetani produces tetanus toxin; only

w@nognst9aet eri um di pht heri ae produces the di phe¢iBEEP207/062237

toxin). Both granpositive and gram negati ve bacteria
produce sol uble protein toxins 4. I n general there exi st
three classes of protein (exo-) toxins: (i) type |
toxins (superantigens), that bind to the host

Uired o SoRTg ARG dre RS ALSRO8! Bok DasBarRe celentry
Edpibfity0 ¢l 60 B%U@ur‘hté@n@ﬁtl)lhd td fatget E¥IRSahd etlét%blﬁék the binding of

}(“gore form ng toxins), ch act on the host cel
MR XUy 3t“?18°'?15§‘t0 cell leak and die, and

(1i] e Il toxins (A-B toxins whi ch hind to the
hosTReé%Ia € Jraiene ‘%%t’ééﬁ‘f“ texip ét}*é‘ﬁt”)érmayéteesyt” ePeand aganged:
ANt B iddit@itesehht th® a8 sﬁﬂhéét@ed M ﬁcﬂeté@ aémﬁb éébarate protein sub-

ﬁfgtt%.ttﬁéﬂst&%&tjg Sqqrﬁ%@’eﬁ |spr &% (Ps{t BCS |nd|cates that the A and
BRUb@EIRI dré! bWtﬁeéMéohsefpﬁgﬁélyi Bu® aE\sb%tate’cﬁH))} ﬁonc@@éléhtﬂdon@é during

two co e nt subun

F%%%tt?ﬂgp’t?q%”# ing tottH @ﬁ%n‘%[}J Etdt‘?\?t@t%}h%‘%th? E@dtneﬂoﬁ‘a'” of the

gﬁ@%@ts%t?npb@%)@ﬂ@ enfic bwUnﬁts BQB bﬁA@d&@téﬁQﬂtoWnté?ntheszed as a
ecific receptor on the hos

i ndi n
PRAIEPR Be%tﬁg S@Qﬁem AHY H%ma'ﬁﬁy%damaasi@ SPH%r ated by prote-
mﬁr@aam;%llgeTEmra?aymaAB er Amtm@samg Ate t)qshfm@ha ar@tmviaxcitatm h,
S rel ease rom | SOl a
bl SO 0%, BRLLEC A Rl SXhBa il At 8o Toxi
&% Shugatrbymc\ana’@aé Ahthrax BeXirAL B endBARHPANTT x8n BRYArd&xingI€s of A-
é et cells (and even bl ock the binding of the native

but they are non-toxic. There are a variety of
ways that toxin subunits may be synthesized and
arranged A + Bindicates that the toxin is

hes t t t ej
S UDCHTES ata Torugieat Sidee f’)ﬂ%r“@hqog&ar'@?éht%@ﬁwﬁé@e AB

- BS. t that the A B sub
cyriicBGe P 5 BF% S het st dheRiZa ayind n iy apauf Soents

twedl&i tdnnroirsn gosmttrmgemfus&rmcbolnetmbmaretd:tscﬂmurastvaaﬂ%tbac@aal tar-
B5.in

t bi f th
Seingan suabesitet Paeat deneid Bsiiofte Prloghonebe RlsitAPe)
and dm;trtduamrﬁdnfeuagémbraeroa)xm mgtas |sp§thcripe pﬂo\@ba/gr ghe/ aatedrs do nei-
t
Iy frenvdl e st o Bl in s el Sndky BB g sBbrton of

Bhquvidheslivaretaaxin-anfigart faxion cénstidoatsyMiahliamd Gxegs, 20GH).
Tet anus Toxi n. Exanples of A-5B or AB5 toxins are

dtdlaﬂragﬂt'wam oegrdeBhrbgat diderent, bamtmuaemméuahh U&Eu@hbm manifold
ax .Toxin EF es of

et A Rb S AP Ot Ra s b B E (e broliod B2 rpaabou

thgerb adrimand gactdiat drgetingadf secletdrtbXie-ahtigenusisionfconstructs (Lahiri,

Q&ﬁ)t)eri a and bacterial toxins as therapeutic agents

Lavelle et al. disclose molecules of infectious agents as immunomodulatory drugs.
The authors also mention cholera toxin-antigen fusion proteins, but such constructs are
only applied directly as proteins and not by means of genetically modified live vaccines
(Lavelle et al., 2004).

WO 01/74383 is directed to chimeric antigen-enterotoxin mucosal immunogens

and also mentions the use of cholera toxin subunits A2 and B. Such chimeric immuno-
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for solid tunors. Toxin-Antigen fusion constructs are
di scl osed as well as bacterial ta r geting of such

w@orsnsases . Use of diphteria toxin (DT), pseudpCiRR207/062237

exotoxin A (PE) and d ostridium perfringens

enterotoxin (CPE) is studied. wever, the authors do
nei ther mention the use of cholera toxin nor do they
show or render obvious secretion of bacteria-delivered

9RNS AOWAYAr FeIMRTiSEF ghvaye Astanddt sulupite Al the sametigwssand are in-

#0844 for k8B i musdséEPnAlhifieh YuENbtab fidtor thdragy. ent
bacterial toxins and di scuss their manifol uses.

Al t\wougho t P oiebbibes MoRLvirQRAT V&rsinir @ﬂéﬁol@mcé Hﬁjté?ﬂ strains for the
he is silent about cholera toxin

BalREBI 4 et ol Gt RAGIewE 18 SETIRUBISe g EF oS aishfera toxi

SEBItAUGE &Isb lnt’r’éﬁtlbhed BRARMS patbAv@cument is allent @bsgl seektion and
get[t)%recul es of &?Ctl ous a tn?s as i mmunopodul at ory

§&° thﬁﬁgeagm@rﬁ infeqliops SHOEHIPES MWoxi n- ant i gen

fusi an but such cons

1 o2 PR 3603 pisPinceShEomBR AR Aot Blerat e B HERe+ Gcoding a
684 btethdet \eakargs é)@ﬁes(sbﬂ\t%bééiteehltmug,h chRR4Ad toxMBubunit A is
01/ 74383 is, directe | Teric anti gen-enterotoxin

mgebgd: ¥hﬁwﬂ9ﬁ6’§8%$8ﬂb°fé'i‘r rRIBYanshs the use of
chi meri

Ch0| (ﬁra tox[l 1 subu rlléfioe‘%fqvxg%%ou“ ﬂ%d gzméqpaalsmmumzatlon and
acuabvamst srhay dbb@smg othersanslefdcts bichoring estinf @y musssal &dju-

wﬁﬁggtw% &) g@gr 0(}@B%Lpt!&%p}atuyzggér?ﬁsgnaspygtems or live vac-
eénésant alel disccsllenditat tustor aharapy GHolh@nde ki, vaD0g). of
het er ol ogous proteins to specific nutated target

cel H-I@Imgkézre%mf Cﬁgmhﬁ{y&liwgiié@ ad lobemiet/v abolit inac@daﬂimnmumty and vac-
nent i one t. the patent cu
8B sRver i PARIRS RS M S oh s ER6E bRkiscuss or
einder sBvixtisippgsibietiabe i Blfigld MMUROGHEQDY BEAMgeEnsaidaSRskinsky,
é@q}ﬁn‘oi nant doubl e stranded RNA phages encoding a
1 e stranded eukaryotic expression cassette.
Ais nmenti

h ch [ d,. th .
GocRRR PUsHEY Fap il fod e Dasiat R RET Bl for applca-
mrvle atlbmfeetfveOM?wbthﬁreqﬂyoMthdugb cﬁoleiedtomﬁ igTmmentialed as mucosal
t a cuss anon
VRS Bt Rt AR st elS B EERa APRR R A mor
therapytasch [sassibteefield boadmihisbaticEdytgraet Clemexis; 2885)on
systenms or live vac cines and are al so silent about

t un@iravt fred 8fayni{aab ldeseribe ted use of, mdd]ﬁ)a) badﬂerlarrgjxms tanddliver vac-

Czerki.nsky, al so ye .an vervi ew osal
RS AE e A B ST R APE P IR g furner i imites
toeditect agptidation oditdxin-amifgeatfisiesprotdins fandacnbmasonnnetasons (Shaw and

giarn ﬁ %03

WO 03/072789 is directed to microorganisms as carriers of nucleotide sequences
coding for cell antigens used for the treatment of tumors. Although the patent document
mentions secretion and use in the field of tumor therapy it is silent about bacterial tox-

ins and fusion proteins at all.

Gentschev, Dietrich and Goebel as well as Gentschev et al. describe bacterial tar-
geting and its use in tumor vaccine development. However, these two documents do
not mention the use of bacterial toxins and fusion proteins in tumor therapy (Gentschev
et al., 2002a; Gentschev et al., 2002b).
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render obvi ous possible uses in the field of tunor
t herapy (Hol ngren and Czer ki nsky, 2005). Anot her

WO 28038 Freytag and C enents di scusses nucOBRGI/EP2007/062237

adjuvants for applica tion in anti-infective

I mmunot herapy. Al though cholerg toxin is nmentioned as
mucosal adjuvants the authors are silent about
secreted toxin-anti g/en constructs and tumor therapy

o DBEL9EIRY BRI ditcipssr ViRtin GO 396918 P pIEFE)E Rl fgmalysin B and D
SRR bRng 4R fusiSh EWyQélﬂldgttﬁ’dtmfdés%Qﬁéﬂo%o&@@nt@%ﬁ fused to

of nodified bacterial toxin del i ver vac

S
BYIR 'gaHer deparege s a ¥ p@oghf)lp@eé/agggg SHaif t'?'n%r?l?(Pr@ﬁseS cholera toxin

§iIng 'Baaﬁopa(fdéloﬁ%l)fp@bﬁd%%f d §eCPétGﬂyts‘f§i’1a¢ %q@bh@é?%eterologous anti-
ot ei ns

%gllcatlono t OX1 n- aﬂ:ﬁlﬁ? usloné3 or

¢ %”%QTQ'%ﬁtOP(@a&?o?@U(‘@ &riesiap RPiyPRRIKe t%mUde\?Bho'eratox'”
B3LOUA88ed & 4H 4figbsme pbﬂlomo‘F COBifEAE LXIFBA 3 tokal B b@5united dis-
nucl eoti de sequences cod |&|%:1 or cell antigens used for

fipgec: Fowenemtheqtateni RpPYCcation fers /it MaEop 4p@ At a istanmspiein of

PRbdih &% S8 & BbicRdloddid rédrbtinttban fanfheh iRfurhs@Erapy.
therapy it is silent about bacterial tox ins and

f ushieftichra@l @bWWoriddrs alsbussciﬁ/@tvfé@&lﬁé/ delVeB} toblgh- tdeehdiaabARland lis-
as, wel | ﬁs CGent schey et al 4 écrlbe bacterial tar

fpEiplyalg ~iRat Ganoerssdifer qellimsdiarad imEnilye IOE)sreRe Protein toxin —

histaRJous g fLi¥ibn BRZGINE B o-Ebréstion e MdrEibndd@®istheh efal.,
%@;erl al toxins and fusion proteins in tunor therapy

tschev et al., 2002a; Gentschev et al., 2002b).WO

O St SLERERnL bR FRBS A5 SRR s o

sidric piadoli ¢e dnh@én dé]l@bﬂydﬁ&le?s_é]ﬁhbﬁélﬂi e lIIT‘yZ a@t/a@m@ Jrasie tHow-
to h er. descri

is
P ch ﬁ@“glof%ﬁs%”?tﬁ‘&?”t@i? ;S*Feeg%%%f t@ﬁiﬂ”éh&“f‘%ﬁm?@@&mﬂe'”}% In tumor

tieehpy (GeRiseevstlay pegud)de of a secretory signal
sequence, heterol ogous antigen and chol eratoxin A2

subw@ 02/4172eFtis diredtetsiothefapéytReRiehtbecdmprisingreB-gdiesnit of a protein

cholera toxin B unit fused to.an e

BRRCThS et anG SRcIb=Re BIETOPRIS & G Ao EGeRviryira antigen.
Kb ®3edrialNaveiNe br baddieridd facdiie @hipéry Gainetiordades not

mention use of a fusion protein of protein toxin plus

a heteigehzg® dad Dewopend eestribexigenahisigest choletatorin B subunlt and

Di et d
HBFI8%; oPleand 18 BRideiath kPl R Bighitn I Sref iy figaton
stadiebeHow@ar frorbacedriat vaedinatoe dacterialvatyine Helivemeis memtioned
otel et er ol ogous antigen fusion proteins

t
he@g h@?rﬁ?éL’sﬁggﬁvl s mentioned (Dietrich et al., 2003).

Sanchez et al. disclose that cholera toxin B-subunit gene enhances mucosal im-
munoglobulin A, Th1-type and CD8" cytotoxic responses when co-administered in-
tradermally with a DNA vaccine (Sanchez et al., 2004). However, in this approach the
authors use DNA as a carrier which acts as a Th1 promoting adjuvant on its own. In
addition, the proteins are produced by host cells and not delivered directly or via a bac-
terial carrier and are therefore directly available for eukaryotic cells.

WO 01/29233 is directed to chimeric immunogenic compositions and nucleic acids
encoding them. However, no bacterial vaccine or bacterial vaccine delivery is men-

tioned.
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Gentschev et al. describe the use of the
al pha- henol ysin secretion systemof Es cherichia coli

W0 osastosgen delivery in the Sal nonella typhi RYREP207/062237

vacci ne strain. However, the authors do not nention
the use of bacterial toxins afj7fu3| on proteins in
tunor therapy (Gentschev et al.’, 2004). WO 02/47727 is
directed_to therapeutic agents conprising a B-subunit

of WORWYE44408 1813 es temetioes s stimgisting an g’@mgg%geSpggqeotﬁmg a
P46 Rl BRtigtn dlivddy @Vﬁerﬁttﬁﬁ igbhdbovdr @Bo@lﬂbb%@ tyD® 11l secretion

bacterlal vacci ne or bacterial vaccine deliv

pendli dewerer.dne RgLeALaPRICling Q5SS MEnUoryias ¢ise stg%f:t%f@'\ goxins

B nProteieliefumdr SdrpyB subunit and HBV PreS2
epi tope and the antigenicity of the fusion protein in

di flﬂ%brrin’fﬁﬂd m e@tbmn&md@ 6m thl@ RYedrt thapnekm@&@msaéannot be es-

vacci ne or terial VaCﬁI ne i very ti
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et rﬁfa‘pytv@(ilwbﬁhémmﬂrbéca@ﬁ‘lﬁe@5?2@@& i a8 immune system, in

bRt S el odls. W hE S + cytotoxic

AV e\t [sdlip YR pe regponse
WHBtha@@nue@ EsrapsiHeaEiosh sabcessf&@%)or tHPHEV Shce fuhok BelRs very fre-

he au hors use Dm_gﬁ Far ier which acts ]
% “é'y IRRIbFRRE H'a’ Q0P C'@F% culps ag fere's 'i?are resis
tahetonC It RicBgnifdreandy atlieked by host cel l's and not

delivered directly or via a bac terial carrier and are
t hewss errtee detogitied IbXﬁNQJbUﬁllﬂil @nftigd ot@BKiginGp hiode @efused td/fReterolo-

0 9233 d d.t
SO aTdar T e ae eI oA ST arTh S a bR FHS e ek BUaEsven ar

inguRCSy_tdnat tOIGERES! tBE inBGhEEstdm waaell ae nilebbMBrEsttited anti-
énac;w tianed. WO 2007/ 044406 rel ates to nethods for
YrRNdat TP R M MHRRIESPPESons e usi ng a bacteri al

ant n delivery.s i.s bhase
BTG s e iR T o1 oS iU Bion plfeips wiyigh i
armpbembe@mf Heesunetof BRiMnfaiioh b@cdm?e% (Ré. tb@@tnegthalantugen or even
a usl eln in t
L IR T PO U %S&VPE¥vt%9'%Smﬂ5texpres
sigh,| Ble td X h@rserglyratier besuitablet abl i shed for use in
humans due to their strong toxicity. Further, their

appAII gl mithlenaitumbrn‘mérapélﬂrc&@}bromh||sdptbeerhedi I‘Ti)ruhere a systemlc

t t mmu
BEFRIEB arl BT ASR RSlbit BB (Y BoBEE 1Hin DY Sima producing T-
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SR B By AL EhERGT Bistcb AR B - expr ess

I\/HC class | nol ecul es and therefore are resis

Description of the invention

The present invention has the object to provide novel tumor vaccines by means of
which a strong systemic cellular immune system response is induced and an efficient

tumor therapy can be achieved.

The object of the present invention has been surprisingly solved in one aspect by
providing a microorganism as a carrier of nucleotide sequences coding for antigens

and protein toxins comprising the following components:
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tant to CIL recognition and attack. Use of the
detoxified toxin subunits, on the other hand, al one or

wo e8ds89e4 ( het er ol o gous) antigen protei ns reseCT/EPION7/@62237

strongly attenuated adjuvant effect and/or even an
i nduced system c tol erance of e i mMmune system as

wel | as nucosally restricted antibody and Th2 type
i mmune responses. Furthernore, secretion

fhet er 81 3BUYYE BHRIPQR-SeaERESS ‘E&q'%fobrab{eé‘ﬁhgne fPMeRtq @r partial
only deffgdnsd iedst di iRy oPfnufdiéd proféfi@htion

vaccines (i.e. targeting the antigen or even the toxin

(Ihsel f ht laSt 6@ AudivtiBetseqidncediodiPlgaryr BOleastehat GeRE toxin and/or
over cytoplasmatic, expres sion, but to be generally

r at her ah'ﬁ@?ﬁl‘i”&tﬂr%te'”,&%'”|3Hb‘éﬂ'tl a'dhei t her a t unor

er apeuti c. approach resent ed. nor we stem c
(G AP B leest SR aaie S acR coRP T PR OP b dsoNRE system
with | WNTogaénwd@rm@L@xmanebfpmé &@Péﬁlon%roﬁmy‘bt icemponent (1)
of r the actjvatjon of fn nmrune n¥Stcf7‘m
d e Scﬁpggamgpn%ﬁlleq;bt@e oyfgr SH a%hp tﬁeg}lgoorgams and/or enables
I ndi spéissderatioh ot tﬁw@meésmtrprrwucﬁass?fmwnbﬁn (Iodndt dinponent (11);
I nventl on nhas e

i nvention The sen 0

ot v L BT B AL AR RO SHBIERSS ST ahiey The secretion of
st r ong iy &lppddsonGRbdudiast domponents))indRomesReNSE); bed/or

i nduced and an efficient tunor therapy can be

achi lﬁé)Vedtlon'EhyE a@h&ascbne)ﬁudldst&idprseqam«tceidwmgtfbrom &S ohe pidtein for

surpri sQl ve n on aspect provi
i cr 00 PSR 508 SaERR G PR L Birea e fafor mracell-
codi nglafrlqrrewatsingqmésrﬂudd P réxprdsBiohovdcis s, Cahiph | Bé @ntdired in the
foll owm n nﬁonents % @ at | east one nucl eoti de
sequen&yé g’rg]aglﬁm east one conplete or part| al

en f at i e or .mut at ed
L O By Rapting SRtaial Stterteirinsiagin S 2eiph Sefigtos for the
at |ea©t<pr@l§l:ﬁorpbbbﬁ!e or troxé Bf acdpeiendd (1) eagdh), wmerem @hlalam:tlvatlon
toxi n subunit; east one n

sequen BRI 587 Pseghwt%%g?stheangrowgﬁ@ﬂb?q G Rt elk-specific,
whi gh t@llﬂdirl eéelltsbem&ag?rrﬁis@bpﬂag@fspbblﬁc eﬁb’n(ﬁ:ﬂ’fé;%cm?h lymphocyte-
I oducCt s 0 onent . an (o) n on e

P o hedie, & "Foq-ﬁ%eqﬂ%#aapgsﬁﬁé‘% aﬁu/or enabl st he

t f th duct )
RS RiAm e ShropReT AL e Ma e E o tler RER B e times ana i
aicgnmlonereopi exoergoonbinte ) etngbl)es prdeent eeverdli thmesoft chheandependently
PARIGS 1A BL K Gortla g BRRSR! (1) and componen:

In a preferred embodiment, a microorganism comprising above components (1) to
(IV) is provided, wherein the component (l) and component () are not identical, that is
component (I) does not code for at least one nucleotide sequence coding for at least

one protein toxin and/or at least one protein toxin subunit.

The term “tissue cell-specific” in connection with component (1V) in the course of
the present invention refers to activation sequence(s) which are specifically activated in
target tissue cells, such as hormone dependent promoters in prostatic tissues for in-

stance.
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b) optionally, at |east one nucl eotide sequence coding
for at |least one protein for lysing the m croorgani sm

WO pooBlassed/t osol of mammalian cells and for PCT/EP2007/062237

intracellularly releasing plasmds or expression
vectors, which are contai ned |&the | ysed

m croorgani snt and (1V) at one nucl eoti de
sequence for at |east one actlvatl on sequence for th

ox IS HUBPT SRHesPSF g EoBteciBh R EmBoa (Mo the eptise of

We“?fr@ééht ﬁﬁéﬁhoﬂ%fe\@io' ébﬂveﬁ%ﬂ%@ﬁ&@wdé(’d) \AlfPﬁ:haé‘rb 'sM@élﬁ;‘élly Bctivated in
the m croorganismand/or is tiss

f
s celise ppc@%gromo&er e,lﬂeqrgf,ﬁg@@teéiﬁycthg petlon of tumor specific onco-
eqndri te-specific, |ynphocytespecific,
unction-specific or non- ceII-specific wher ei n any

of mmmﬁﬂécﬁo;ﬂﬂabets@eélhéf)m @@rﬁhd@ﬁorﬁvﬂﬁ@b\hp&hé@ﬁv PNBE course of
r several tjines and a. co oneni onen[(tbcéllhg %,(

?‘8 Rres@Nt Inyenfiosdefers E’&F@Y%Honﬁ _nGefs) |5H EBEH pytivated in

MaBiBoRagds, Slidheds HempidrRRimdrikewhick @hcsde fdi mberopRige dpechic

referred enbodi nent, a m ani sm conpri si ng above
8 kémsgan(cp)thqg)er(elqy)coglggzq g:o%éd wherein the

conponent and c. rmonent are not tical,

C hAPRIE kb rpefe hapsMesger LS et UFLEL B oo of ne
mé@émm\}eeheors me@m@ectﬁ@dd)mgedu@hc@(ts Wigials breodprcificdltyRicivated in
tOX n an /or at | east one rotein toan subuni t

'gwe
fie Celiss uchcan proRigiateraments ¢oriiofing (g BTPreRsiay {61 B7.1. The
téﬂﬂ@oanﬁﬂhte(ép‘é):mb nartheJeﬁ@urc&s%u@beéuhe_aﬁé e§vdlentNivee tidytHave the
refers to activ ceiqrhcfnceé V\:hl ch are
Saine meep Qoo oo ol LSRR (T seue col 1s, such as
hor ne dependent er n.pro C

e PR G ey comnqetBh Sah Ebiobopardiiieg ogiyse of
Wetdﬁefge(hﬂmélﬂgdn rélel@ tol eﬂctarhéltﬁ? Qbiohsee @bedlﬁtﬁllpa@t&af@d in cells of the

n on re IS 0 i vati on S uen

BeBP et P iR v anaa! e PO eLRE bk hat 61 BDS mote-
QIl@SmBIUGCGH%'(ﬁmaeﬂ@lEMEﬂkedgleIﬁghﬁe agpressiorvdf COP®Ih mature B-

eC| fic onco genes. The term "nacrophage-specific" in
‘é nection with conmponent (1V) in the course of the

t i 1 f t t I
o 0% e Mo 2Pedi 74 o BT RSP HEDRENS bopere of e
a@sémt?metn%n ﬁf@mf taenvahorch\ecﬁmw(e Wwitich mcgpeplhaga activated in

| C enes or n enco
SR cota2 B G in hlr R G B $58 s KBRSl i biliation se-

queee(s$ whichlavg attivatdrewithinbadertd dégeadipyamend comeené.gocellular
to activation sequence(s) which are

@efler?
FREPHPT R PYORR P& in
The term “non-cell-specific” in connection with component (1V) in the course of the

present invention refers to activation sequence(s) which are ubiquitously active, such
as constitutively active bacterial promoters.

The term “nucleotide sequence” in the course of the present invention refers to
dsDNA, ssDNA, dsRNA, ssRNA or dsDNA/RNA hybrids. Preferred is dsDNA.

The term “antigen” in the course of the present invention refers to molecules that
react with antibodies, i.e. that are able to generate antibodies. Some antigens do not,
by themselves, elicit antibody production; only those that can induce antibody produc-
tion are called immunogens. For the purpose of the present invention, all kinds of
known antigens are intended to be comprised. It is within the knowledge of a person
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dendritic cells, such as pronoter elenents controlling
the expression of B7.1 . The terns "dendrite-specific"

wW@rws/oskomdritic-cel | -speci fic" are equival ent,PCT/BP2007/062237

they have the same neaning and both refer to dendritic
cells. The term "l ynphocyte-spgcific" in connection
with conponent (I1V) in the course of the present

i nvention refers to elenents which are specifically

gefadva dhegart 19 reliere thernqagesary iieratajien abeytmeiegéal %’W@ens by

%Q@bﬁat@da%@?ﬁh@/of @Qﬁé'rlrﬂehf&ﬂsér@@mﬁ@‘ﬁﬁtﬁ&ﬁ'uﬂﬂué’ﬁur@@ﬁ Examples
nole cules in T-c pronoter elenents regulatin

plhantigest %@sﬁ”&ﬂf‘gd?th%ﬁ)ﬁé” PW'%H? Jisgugeell $p§0'f"i’l§€t'@%lsrf? 9. fissue

cél!éﬂﬁbﬁﬂ RAh H%Cﬂufﬁo@ deﬂl\iés?%@ﬂ‘ BFdtdiR ANt ng, ﬁ@@@ﬁg@'ﬁ% vilaMprotein
in the course of present. i nyention refers

é@tqe{?étaf‘% Fhes@&u%rr%%(eé’) AGIRT U ANHOSe E s B ‘?f?red are heterolo-

E@ﬁls brﬂ‘oﬁeﬁijd éHti@én§(PBt gxtlgens wllichiahe hotBHdo§EAJLS to the re-
ave | ost expressi on,  or activation se

a%?&ﬁz%ﬂvcrwemsraroét%wwpaar ANGENS WHich e Nat pRSEaR Ry the

RRpbARe FAB0Banish &.thE mk/bmtowbyl rQ@u’ﬁrb' mtalr@mtr@auc@@yment by
pressure The term "pon QGCI i n connection

me?ﬂs eoﬂﬁzﬂ?é%motqc%ar Pwtqcheole% Jeethed Sthe present
ntion refpiees to activation sequence s? whi ch
\ﬁl?t?%sﬂow ??Ofége”slﬁ’ctﬁeaelifé8ﬁ§&|etm?9rev nye@mr@ rSto com-
bl@fét rﬂblbame@mmaem.th ditdotiiee rabcdrumbtt@thect%fmmmas@@ Ex&mples
P urse of the present FQNH on refers to%
et%ﬁi@?r‘ssaé?z fbﬁta@&ﬂjrkiﬁﬁ RYBINS gehicibag /e B@fe?”é?d
d The term "ant course. of the
Ao T e L a0 LG L LG O 0, O e R i
gms sroadlesuled that rebl‘:’taﬁlthaérﬂlb@@ibﬁ a&@r@ﬁ@w mteejeamtmbg@bv@s Partial
ant| ﬁens ves, e icit

ﬁ’FW&UEP% © fQSr‘\”%;afloﬁd’é%te%’/‘ﬂ‘a?t"@aﬁu%%é’@'”Qr?cci'do'%@/s Yéf‘r”Bé geoteins,

pliofdin RihEscadrhifls | leﬁwmthe fios. Frbferrpd BROgretent klhékﬁa domains
anti gens ar

resent invention ki nds_.of  kngown
R apogs (5 Breb b as SRRe Siqs a A A b IeRou sy an ant-
Bédye(aRer&lened itd heantigenichRtamindng)r etri eve the
necessary i nformati on about potential antigens by

medms t@ffms)‘&ﬁIdbﬁﬁae%n@ﬂdb@te&%ﬂﬁdﬂn@@tf&n@htkﬁ‘@?cﬁ@ﬁf inghe course of the
ens, ar

ek S aeRon Sidrlh bileing aTRIRG of pites st natid o Raha amino
b&ad tgeqdeln&é ;(@o@eéd By _frfecrlafs;vdutnw nitidiéotide rseqUejere) geproteired that

ro eln antl gens VI.I an vi ral r ot el \

8 S Tor Trtanions e theis Aidning i sequene sesoried Ry thegepective
hudi¢diee spgedreey eshmgared ttemwervﬂlqumuanée gegpeciely. Preferably
ant

wiipEmstl: R piaiios SRR P aiM g S e Ry for pawal antgens
lsﬁmlfdrlpme@éd that ihgerguaitecncampasiet neuticdssiss] ahepitbise is cho-

res ef f/eﬁiltg%aﬂﬁgla Sﬁ??}m ﬁ’rﬂeotbutatlons ortiﬁsqgnc%hg t—#arlf%lGOOE epi-

tope.

Microorganisms in the meaning of the invention are bacteria, gram-positive bacte-
ria, gram-negative bacteria and eukaryotic cells, the latter of which comprise unicellular
parasites, yeasts, tumor cells and cell line cells, such as Sacharomyces cerevisiae,
Leishmania spp., autologous patient derived tumor cells and tumor cell lines. Such mi-
croorganisms are usually used as carriers for the transfer of nucleotide sequences be-
ing foreign (heterologous or heterogeneous) for the microorganism. Preferably, bacte-
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means of standard nol ecul ar bi ot echnol ogi cal net hods.

The term "conplete antigen” in the course of the
WEe@sOso44 nventi on refers to com pl et e nol ecul BGT/EP2AN7/062237

react with antibodi es according to the definition

above. Exanples of conplete al 1| gens are for instance

full-length protei ns V\,hl ch ar® also preferred. The

term"partial antig in the course of the present

f'%@@#ﬁegnWP'é'F éf%atfed‘ué}%d” their vigdlense.der ingpecafracieriarihat carry a

s8ael omMrbtiviiéd edl 8®, é§d3 @%ﬁ 'pl]g CE/@ drhiehdefa, rUnﬁrb @éhe or are tem-

above. Parti al ant i gens i nst ance

RYBIWR SCRIHS "&'éta%ﬁ%% 6”%@?"&9 CI’QP@B@%"@LH’F‘WS ﬁ)@%ff’@'i‘%?sa”d Clements,

POGH) EfF e PreSET<H0APd, ﬁﬁoro&@aﬁl%%n@ﬂgmgﬁgo% &smponents (1) to (IV)
Preferred are protein kinase domains and epitopes,

t he
s 9ram-rRroalin afenyated facyltpiive igjragadlulgy b%“ﬁer&ﬁ'ﬂ ?@ér?amer which is
BI516 9BV 6B YheARtedital muRESH (e RISHsRAIBIshE DoriShidtfia spp
ant| geni ¢ determ nants). The terms WI| d-type" and
"mutated" in connection with "protein"” in the course
of the present invention refer to proteins consisting
of Ileiatdﬁ@‘érré@éinbodlﬁ%hu laghicrodegdnisat torgpaiidigbaeicdmponents (1) to
égquence Eo ded by the respective ggcl eoti de iting of
biS SR Ea i erﬁ,lrbtpg,nﬁgromggpls §eelshie P"h’g'reé?r%R GRNStsHEg ©
ibactehamf gRiM-pesitRel BhcERPIYHE G- h@@éméfbdctbyiumh@ukaryotlc cell” and

ectlve nuc| eoti de sequence) cop o the
L N T A ———
aald{dnéumpﬂt@dmphataetym %lmodelra tygmmhru@rm Velrﬁmtadﬁﬁd Norsinia
ens referre

rt ant |

eerocaibantbia sl BES Badhipeatinibia Sop- ESEHA idiorupaones. Shio-
@lla?sgatqaersmm]tg f@ma‘rieltr\mtdrymwéfb@bwah@mﬁem@mcermmee mlcroorganlsm is
nmut at i on or_i_nstan
il Eiisrore e He GRS R HBOPR SMabeHE Betned micro-
@usmEi a, grampositive bacteria, gram negative
acteria and eukaryotic cells, the latter of which
conprise unicellular parasites, yeasts, tunor cells
and cell line cells, such as Sacharonyces cerevisi ae,
Leiﬁi@ﬁamg&pﬁpﬁh corm:elt:m?rggiWSn){Smtc'rmgam@ﬁ iiS/iaténtiekﬂrtUcomprise for

S _an nor _cel .ne u i croor
(8 e f s el & Ap Rt iR e, iR Species,
mbe@ée; ded smqrsfemheser:me Siamgorfeoa ep;ghfof hsta?e hsougtmae@to comprise

rogen or. the crLoo refera .
AREERRE S detl sAmpadlianr G SaabelR Wil oA Shmonella typhi-
muritinence, for instance bacterla that carry a del eted
or inactivated aroA, aro, asd, gal, pur, cya, crp,
phoP/ Q onp gene or are tem perature-sensitive nutants

or antibiotic-dependent nutants (Cardenas and
CI ehnranwaer dréf@Ped embodmesnt par miceoargahism aacmmgo@agm dafinitions

SR ELAReDLPYR o BRRLVER: et Reloliniabo ey oyt gpe e
type oe mutatecaproaenm accarding toMonadoniest () is selected from the group consist-
ing of the following wild-type proteins and their known mutants: “receptor; extracellular,
transmembranic or intracellular part of a receptor; adhesion molecule; extracellular,
transmembranic or intracellular part of an adhesion molecule; signal-transducing pro-
tein; cell-cycle protein; transcription factor; differentiation protein; embryonic protein;
viral protein; allergen; protein of microbial pathogen; protein of eukaryotic pathogen;
cancer testis antigen protein; tumor antigen protein; and/or tissue-cell specific protein”,
wherein the tissue cell is selected from the group consisting of “glandula thyroidea,
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able to overcome the intestinal nucosa (e.g.
Sal nonel |l a spp. or Shigella spp.). In a preferred

werisdsarent , a mi croorgani sm conprisi ng above PCI/EP2007/062237

conmponents (1) to (IV) is provided, wherein the

rri croorganismis selected fromghe group consisting of
"bacterium grampositive bact®ium gram negative

bacterium eukaryotic cell"™ and preferably is sel ected

glapgyla AP g@@ﬁglp@p\@élao?odugg%@}qqusaglgmyIa mammaria, tu-

Fieg Rricb§gast6 kidneypadvaRNG| bras@RD cerviratumaglelssatweBithe urinariae
Sal nonel| |l a typhi nurium Yersinia spp., Yersinia

%'?Fi%‘?‘@éolltlca Vibrio spp., Vibrio chol erae, Listeria

Li steria nonocy nes, Shl ella s !
f | e%a{eﬂhe m%t@p@rq{elﬁr@pgwgg iign ’Pﬁ>é er*%ﬁeé‘r&@o%?”"f ﬁ'g‘?may have
BALBEE QI8 brelydis ofitd eyt edliuldriiridiens.pref erred, Vibrio
chol erae i s excluded from above defi ned m crogani sms.

Th @u‘c{ﬂ raﬁggéﬂn)erfohﬁl Wth@%@gth&{%%l& tl@éWeurgrsw?ﬁdr@m lth?e%?ll divi-
is intende Il or e e rese

430 B Pt an Do s mahR0s AT BRRGLceIRrer (gidRge BY e MHC
SREC] @slecH A pEBbESII8THesY i}ﬂigéns a'ﬂéa‘réqﬁéﬁﬂly &@Ir@m@@béem or spe-
S.?g.”" for |n§,Lt§3nce i.S int g@geg [3% i se menber s ]
grca Mémﬁ%tﬁﬁs | RBAEQNSLand|3vA ‘éﬂé?“% lé?I”Fé? ?WHP”%H%&PWGS
Sorb P el dclivatloptif praié-bHEBgehBs &Neidagendd &f £Edrequence and can be
enbodi ment, a m croor.gani sm accor di. ngngt 0 above

teelved BI0BR ST SAMBHPRY B P Ve GREresIPoHR t“F‘@ég'iowémeS“Ch cell ant-

g@rrméretpeesehtaaawthalmema@@af taimoAtellsemdith@vephiskalt 3Hli§ens on
el n accordln to co

Sl e S B NoRe Vg GisnE GRINEEng RGP BHectBi i ey disease

i the phivdre. R @%1561641)hﬁﬂsralr§élw\dbsﬁmb@1ﬂ1§ use lo€ 6&gipRdteins, i.e.
menbrani ¢ or intracellular part of

extracel | ul ar, L@
SX BT RIPIUCtyA P8H09ﬂﬂ”86lﬂsea” IBYRYOZEN fQy|typor vaccines.
rani c. or in ul ar art of an a . .
ol BETPLES 1e! iiaphs P LRl dorgoRpol Rt ARoRfRT @ (he invention
aieqy @icéptotsr nguﬂf’mas_ IRéi-DAed, agtidgen déddotdr eddtiogen ftlmzeptor lactoferrin
rotein;. enbryonjc tein;, v er gen;
(eoBpar AR B{eeEY 4G ﬁ%@éﬁ@%%ﬁ%f TkeecsBBr.eas.
PREAIpOS Fecep?ﬂ,CIE}F -beatreSepidnt i %jhal}traﬁsfdumngtpﬂ(btéihs adiich @@ re-Raf
t oy .t e
P 1S al REar et ek el DB G Bl Bhiob i YEUGE Righse
abmaig | B*Rhﬂ'\/GO(DElK[f)BdEtﬁh MP0aRkiHa3e B MakT KB, B@aaﬁldaééidomam B-
l.varl a, nogus I , u nma ra,, .t

S SRS R RS ASH ool BRITRLL P e, ma,
Bek,\BckXs! Bit) BiR, ISkl Bs@abremyb; Mo, IIART 1| A2 AXIA PO ®RALUIRP. LIYAN, sur-
f.or r nut ati on na a een .

s L RO R S
oin Aioyalin Badycli A CHkncCaiopsCdksuctaike@t CdlensCdueeCop 18, ipn5, p21,
éﬁf Pl ! ;!Pa)é,irﬂﬁo OGS0k oRf-) "EARBYS, 19O BRI aRE BREN. ARG,
BRCA, p53 and homologues; iv) transcription factors, such as C-Myc, NFkB, c-Jun,
ATF-2, Spl; v) embryonic proteins, such as carcinoembryonic antigen, alpha-
fetoprotein, MAGE, MAGE-1, MAGE-3, NY-ESO-1, PSCA; vi) differentiation antigens,
such as MART, Gp100, tyrosinase, GRP, TCF-4, basic myelin, alpha-lactaloumin,
GFAP, prostate specific antigen (PSA), fibrillary acid protein, tyrosinase, EGR-1,
MUCH1; vii) viral antigens, such as of the following viruses: HIV, HPV, HCV, HPV, EBV,
CMV, HSV, influenza virus, influenza virus type A, influenza virus type A (H5N1) and
(H3N2), influenza virus type B, influenza virus type C; hemagglutinins, hemagglutinin
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sion and are presented on the cell nenbrane of nornal
cells, for instance by the MHC class | nolecule. In

W@ 98058944 | s, these antigens are frequently  PCT/EP2007/062237

over - expressed or spe cifically nutated. Such

mut ati ons can have functionliéﬂtations of oncogene
suppressors or the activation ©f proto-oncogenes to
oncogenes as a consequence and can be |nvolved al on

tipinai 9. hegAgRluRin s SPERETIM AN é 1t (araierably érﬁﬂh'”f'uenza

ﬁéu,crbs gefrha@ﬁa/ﬂ KBERR200RHBRES ﬁ@ﬁﬁ@glgfmﬁ Iﬂmmaﬁéf@a@y &bm Influ-
t unor Ce| s_and hus represent anti gens

BRAA A Vi Wﬂlﬁ"a%%é%'?‘ To2QR(ieN th?’ﬁﬁ%@'m%ﬁéﬂ {75 preferably

fbhasfiucga ARGuS YThaifing BaKANT) 2b@43(HBNt1) %@branﬁ@dﬁd@ (riéPobial anti-
5,1 56,841) has alreadg descrl t he use

a‘m%ﬁﬁ%t% gregse gtc. AHYRNSG! 61 i{ymtlgo%pstq:@P (malaria), calflagin

EX%Q@@J@% , @BB AkidHMBHP BRJbrf &6, t unor vacci nes.
anpl es for antigens and their (oncogenic) mnutations

according to the invention are i) receptors, such as
Her - 2/ neu, androgen receptor, estrogen receptor,

| aah géteiﬁowhbrb%f@péwémbm|@h§hma nﬁlet@)@@aﬂrsm &%rd@t@pﬂmw defini-

RB 2, Elagg h recegtor TNFal.pha recefo ?
'BQEQé( 'i&%l“t ¢ lea tgws|00mp %EIUE?rH% G EPIR edst one
wuu:ty a%r enugtéd bRﬂém &bcoré\n&kﬁ corBodrtht (15sBafectéd9@dm the group

k| nase donain

V6 B- Raf. V60
'”9/888@ fﬂgw'@‘fﬁgﬁy%@ffﬁe'k? ﬁ%@g‘eHdﬁ‘?ﬁWH W”t% Raf-2/neu, an-
ano@aﬁ fe0dpIBR dstroGErafeckptod SeidkipePdcapish), E@R fscepl -ZRBB2, ERBB4,
BB el A HR s it b BB S o
sic hfyeln, aHﬂkféH?cthuhﬁlE’ GHA\F:, Nbrilﬁiﬂ{ u(tilu ip%teiﬁ%sﬂna’se,: EGR-1, MUCT,
ro S .0 e 0] C a

{845k A & A%, ok Bl oS R B e vpoor
ﬂggs&dorﬁidk @-SSWB(?L@E KO R-Raf V@O%ﬁ@as@ dd®ainK$,B-RaPRinase do-
B Phin o, R, kS5 b st B BEG, 1. v
urTliv:lmcrAanaprBA[acr?baw Bel- X/ 8y, t@« QrMBbr/ablFWb C-MBINIAP1, 1AO2,

- ; e I ro | SucC
S Py SR AR T PPk 8l e vl cvein B, cycii
NACEK-1, CARVRCEIB4, Obk-EICAKL7,, CA368; pia, 18] ;ﬁzﬁepggtpm;pm p107,
3044 B9850 ool MORD, g YL ABRE peldl aud Pk mrom,
pEeand h@m@ﬁ@t&%% Gll(/lﬁﬁﬁ)&lél?f touh| ATR-2, S5, Brqtat epésific anglgen

Sl hase -1, . X I VI T
RS e RSerabvBuiF ATy aobeetaprlen i MR R AHiihce,
MI)«]ICG]E HIWAGERS, INYCEZ®-V,iFSGA, MART LGH0D, wréme¥?aPATCF -4, viral
I n uen virus t n uen
LS BB Vb DB, KR e Ry RNy i 8028, i
E@mgtgllb lﬂ):pem nidlubnz 4 GiRROY ;bem: (ABN1)nd (H3N2YIhfllenpa Rirddrtype B,
ma Ut I ret.era enza ML US

PR TLR oS RRrER0Fubbs iabkeoRtnintit, BEhraetih Hirgemao
glufifin ef7e hedabyglfitirmHAM f(preterably from Influenza A virus (A/Thailand/1 (KAN-
1)2004(H5N1), hemagglutinin HA12 (preferably from Influenza A virus (A/Thailand/1
(KAN-1)2004(H5N1), hemagglutinin HA12C (preferably from Influenza A virus
(A/Thailand/1 (KAN-1)2004(H5N1), neuramidase, p60, LLO, urease, CSP, calflagin
and/or CPB".

In yet another preferred embodiment, a microorganism according to above defini-
tions is provided, wherein the at least one complete or partial antigen of at least one
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35

enza A virus (A/ Thailand/ 1 (KAN-1)2004(H5NL ) ,
hemaggl utinin HAL 2C (preferably from Influenza A

WO 200805894 Thai | and/ 1 ( KAN- 1) 2004( HSN1 ) , neurR@i/E@B267/062237

m crobi al antigens: p60, LLO urease etc. Antigens of
eukaryotic pathogens: CSP (rra[aﬁ"ra cal flagin
(trypanosoma), CPB (Lei shmani Jor) etc. In yet
anot her preferred enbodi ment, a m croorgani sm

Wik bypaion §1uizied BERIRn @eForfiRg 1 FRRONegt [} isweigsted figeingigroup of

kiRgseatcohsiasd &ﬁl@e Rﬂﬂ@in@tvﬁldqypé)@bfélrﬂs' arRithéig Rio vt m@iants (acces-
east one Wi Bro ein accordin

|
SIBRpBMERATS i P?raﬁﬁﬂ%ﬁ eé%bl Wc%“ hb: éP‘EEtSéN%Q%%B? AL (NM

bdm EWIAM Nn/l m)MBet) ym«p(rr\mn eosﬁeﬁnﬂcvne(mwomws ACVR1B
en recegtor

M 2B0320), AELRE AR asBsBy ACEED NG 881 e, ARuBEPTM o00oz0),
EB@M,(NN?IF@)%OMM)S%@@KET NI\JF6§285“@)JF@@M mmqme%) ADCK5 (NM

Fisieah AbeaRinEb0 18 A RE ke RV TRBEEP) pary s 63), A2

(:Nlmtoewze)t D(K‘P§ (NRADB546GRALK, éNM@)MBMFAR@(W NBaMsz@g ALS2CR2
- Raf  V599E Raf V600E, B- Raf

@MB%BO@% 35BN JRATFE). AMHRR (VYLREHR). Pé\”?@f T\%Wém
J!‘NP(FR@% (anmcrsslép AF@{ﬁa(le\koogm deRARI gﬂM J%1884), WFIP@S(NM

GPIER00, ARy 0005 % AT ¢ quﬂ%axAU%BﬁW%ee AdRKB (N
@mw IAURKEKNMBIUBH@D} AXM/(NM ébi\@tg B' DéNN/I/E\)@‘éSSN BER (NM
Bbiagsl ke MR BLk DM PR A1) c%\iPw 3232@%%%18

@d\hoﬁm kBIWIPR@QN%@M@#@BMX’&I%IﬂOd@?@ BPN—L(NM 6&333) BRD2
B08166, BRReNMQMTAT bl BRD4ANRD 1295 DT, 6N U5 729), BRSK

GNI\M()QMN’;kgRSKNNM 006?557)25T&RNM 0GB HBISRE DH4336), BUB1B
ant i ci noenb onic anti

VT PibopABP A M aRR Pt K1é¥%&0§ﬁ€s§&s§a'\ﬂ}ﬁ@w198452

A1), (Nm(oﬂ%@rﬂf CANREA, (NMAG204369 |C§KD/IK2A{(NJM|01§§ H&/@RBWB
TCE-4, V|r anti gens of the wééses H V,

() 00E2RP), SMKZRGHIM POFA2 A2 (WM 9911?2?11 Ce“r'n\é*é“ (NI 991744),

CHRIKA, Nwéémamm\nmg NIVR®6644)HENEK mMo@W)GCRK NM
nza_vlr

influe e
SUERdenieni iy ooniﬁ%gpmh WMOVSM@&@KS?NW%S
Paﬂagsghqunomm dmrmy d'\f"?% c(:%zwhe by35aHNTDK10
n uenza n
R ook R ey s e e
bao?sanGDks((mmm%BF@}tM&(Nm o1 25@@1917 mMruon 7@@)1 CDK8
B Zo BB D 280 ST (ko d4fRe. d? pREGe
126%0 4012685 GEkEH (blvE0048e). Grich? (RLGQIAe),
CBRL3 ¢ravfd 1@808), @mikLar NP 1.009565), CDKLS5 (NM 003159 CHEK1 (NM
001274), CHUK (NM 001278), CIT (NM 007174), CLK1 (NM 004071), CLK2 (NM
003993), CLK3 (NM 003992), CLK4 (NM 020666), CRK7 (NM 016507), CSF1R (NM
005211), CSK (NM 004383), CSNK1A1 (NM 001892), CSNK1D (NM 001893),
CSNK1E (NM 001894), CSNK1G1 (NM 022048), CSNK1G2 (NM 001319), CSNK1G3
(NM 004384), CSNK2A1 (NM 001895), CSNK2A2 (NM 001896), DAPK1 (NM 004938),
DAPK2 (NM 014326), DAPK3 (NM 001348), DCAMKL1 (NM 004734), DCAMKL2 (NM
152619), DCAMKL3 (XM 047355), DDR1 (NM 013993), DDR2 (NM 006182), DMPK
(NM 004409), DMPK2 (NM 017525.1), DYRK1A (NM 001396), DYRK1B (NM
006484), DYRK2 (NM 006482), DYRK3 (NM 003582), DYRK4 (NM 003845), EEF2K
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In yet another preferred enbodi nent, a m croorgani sm
according to above def ini tions is provided, wherein

W@ b@sassdieast one conplete or partial antigen BPET/EP2007/062237

| east onewi | d-type or nutated protein according to
component (1) is selected fror% he group of ki nases
consi sting of the fol | owi ng w1d- type protel ns and

t hei r known é%%ces

WQH?%%%)eE?FRANWQ ble'é%A*i% N'V' R%P@G( i\ﬁhFéélﬁ@zo)

Nl Jool DB 222 EFRAN, N&B@@sz(slﬁ @ﬂ%oﬁm oé*@@hsééy\ﬂe@@m&w
ACVRl ( M 001 105) M 020328) , ACVR2 (N

1%3HA%W%5%%)A fé'ﬁ'iA‘!LﬁW 00 %@ﬁiﬁpbﬁﬁﬂ (NWgPAdP9), EPHAG
14§ |\)|004 PH 1002308 26), emm NMMO4441
Rl ADCK5 2 BKL (NM 001 lf\h)irr‘
E\Bﬁﬁké M 74631 6553 NMTQ ‘Hﬁ\m GOt B4 OS&W Bo@t\M

Mﬁ@ez( @@Maﬁﬁ ERM&NMMO@@@OEPBB& mdd\ﬂybs ERKS
14525(} ALS2OR2 (M O 185 L cEn

QMBS OO MBI TNRANMiS565 . RARROSN 500

M@g@ﬁ AF’E@%NMW%@E)%@FRW%FOM@MP%F‘?@(NM 6@@70) FGFR3

% ATM ( NM 000%a M N|\/| 001
oR0] mﬁ ERbOIM GRgRRD. L OB a55e) BiRRer4 Ril pasase).
ﬁgﬁzggﬁ?(m’%%@%f%@?%%% SQW NE/IEOOl F ogzcﬂ@?Brﬁ/LpNgl Y
i 6027336 NWEARAE 0L AR S gt . ol RREGT. oM
g%@a@ I\ NMZ)b5)7255 de@mﬁ%ﬁﬁ@ gg@b@@@lGPRW
REL é;&?ﬁmmsaéh 2 RS S5kh Gk Gy cipRBa),
GEiee gﬂ?@l\(l)l\%)ogg WYZW&?@QQ@ G'UE@DQN@\N)@)@I@OZ GUCEF (N
QORI 5 G 58 G 2SI RNV S S Gt R (N
D
Wéé%{(n;w @\IMF&QMZ HIW;&M%/}JPR@M %@4 HENMIM
Saias ok e %ﬁﬂwm Bo kO (NALGRORitr IKEKE (N
) IKBRERKIM ANM0021L 2 KL iN1 W@Woﬁ@@ds RFH- NV

érlxl%g%éllRKW) CDCZLSNF NM 00371 %WZBP&)@

YIRARDCAM B985 6 UM E0REY 00 EeH IRAKRINNLALESP), IRAK4 (NM
SRER) (1INN(RRBEEE16), ORKL (NIM(O8RDE7)1 SAKS M@@K@?é NMARD INM
o TR A T Pt L LR s s
KSR IQNA 1/88%8), %QNMWS&QJ, ?Jiis) M@@KBQO hM@@(NMQﬁhs?z
RN I S EATERG e @qgﬁsae
(0O OIMAARD 1 6)CL DO BHA 290 R 7519835 ClLISCH1bbb Qﬂsg)’s LRRK2
G2 (N geigz@zﬁ)ooe&%w Pk
(NM 002755), MAP2K2 (NM 030662), MAP2K3 (NM 002756), MAP2K4 (NM 003010),
MAP2K5 (NM 002757), MAP2K6 (NM 002758), MAP2K7 (NM 005043), MAP3K1 (XM
042066), MAP3K10 (NM 002446), MAP3K11 (NM 002419), MAP3K12 (NM 006301),
MAP3K13 (NM 004721), MAP3K14 (NM 003954), MAP3K2 (NM 006609), MAP3K3
(NM 002401), MAP3K4 (NM 005922), MAP3K5 (NM 005923), MAP3K6 (NM 004672),
MAP3K7 (NM 003188), MAP3K8 (NM 005204), MAP3K9 (NM 033141), MAP4K1 (NM
007181), MAP4K2 (NM 004579), MAP4K3 (NM 003618), MAP4K4 (NM 145686),
MAP4K5 (NM 006575), MAPK1 (NM 002745), MAPK10 (NM 002753), MAPK11 (NM
002751), MAPK12 (NM 002969), MAPK13 (NM 002754), MAPK14 (NM 001315),
MAPK3 (NM 002746), MAPK4 (NM 002747), MAPK6 (NM 002748), MAPK7 (NM
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00521 1) , CSK (NM 004383), CSNK1 A 1 (NM 001 892),
CSNKL D (NM 001 893), CSNK1 E (NM 001 894), CSNK1GL

W@ DB O22048) , CSNK1IG2 (NM 001 3 19), CSNK1G3 (IMM/EP2007/062237

004384), CSNK2AL (NM 001 895), CSNK2A2 (NM 001 896),
DAPK1 (NM 004938), DAPK2 (NM 014326), DAPK3 (NM 001
348), DCAI\/KLl (NM 004734), L2 (NM 152619),

DCAMK XM 047355 NM O 1399
0 SO R 98359 TPRANNN R Ser arALicS (NBy@RS550)

Y]
OO LY SR ol o o

4§y 9BARRKR N 604 BRE) i WF%&R%

MN@[Q@Q@NI@W%) 12) Eﬁlﬂ(sirs(w GSH232)MA 29N\419Q\7nASTL (NM
004338) , 005233)

O8O Nnéa%aasq NMﬁébA&iPs’b(}M@ﬁH&&EFéWW@@%&B P o
bt 6 (I\PPWCQ@@@"(@D\A 1482048 MGM@@@E(QM%B@@HBMC{MBQ@WQG

&w@;B@E«%@ml6%&1‘@5\5’%2@@2”M"W@3m Y (N

GOREAD MEKED (GBS AL ORSARR) oSG LN DOR
§) (N f L@(RS(O332862627,8;(FASN-|E4{\<(I ( NM 02552)9MLKL (NM

@4@}«@%&@%&3&%@%%@%9@34 HARE? (NND666R4 MK (N

é(wnmgga@b@)aoz GRRBKE 48) M Ml‘le433 MYOBB
02298@} §NM 005248) LJ23074 ;_)NM 025

007 (RRpom a5 (WD) 35306 NEKTP Guu 557554 meioﬂ@a%qo NEK2

M 0624S7) (NNKQQPQMO%Q)S%FNEM( NM @M@@)NEWCYM NEK6

04334397 Rt (N B0 5d0MFKe @lhaTS( tah DBBERYI O 0@8@7 NLK (NM
0 N34 S GEFD) Nl\ﬁB&fégdd)ll\Nﬁﬁéa@M)oosmNﬁw (&ﬁﬂ,o%@)z NRBP2 (NM

GSKSA %NW%%%%%@A GSKBB@@\;I\IM OOZOQB}BWWP%EQQKA ! NIRKS (NM

ddea(skiM@BgéﬁgﬁM odzleKs)QWFﬂ RAAT051 A Mlosz)zs PAK1
H| PK1 §NM 15 LPK2 (NM 022740) H PK

084 PYZ$70) P Ak ( "c"%('n\ﬂo?_ﬂ@sg K3 Q04w ébﬂ\fﬁj\‘ QRN@“% NIAKS

?NM@&@)@ 8)| BRKT MD2b821), BASKI (VLo 5 148M FEDI0A 1 RM od)ek@@ PCTK2
NM 0015 | KBKE ((NM. 0 1400;{_&102 | LK NM. 004

WER0ERRR) o%@EB%jNMl%@@%(ﬁW QPO ?Q@&K‘?Déﬁﬁﬁdw 002609),

PBR) 8NN/|I%&@1©NNDRQ INRI7ED261h T 3(N\\0|@@§§91 DDK4 ’NED02612),
16 123 005546) JAK?

PRIk pbg-ps2E! %)ARE%WM@GQ@@) PHKBR! wmm%ﬁfﬁma &

00ddokd 46RR4 (NI D 14BHA)0PRRL2A) MO@?W QIT()P60687*$$F?3M3 NM
NM 025144) LATS1 (N

NM 17359 LAK 0)
TR i Y N -
INNYISZ 38 58Y1 P0G BN 0050 BH3 PLXM IMEEE0Y 3), PRKAAT (NM 006251),

PRKAA2 (NM 006252), PRKACA (NM 002730), PRKACB (NM 002731), PRKACG
(NM 002732), PRKCA (NM 002737), PRKCB1 (NM 002738), PRKCD (NM 006254),
PRKCE (NM 005400), PRKCG (NM 002739), PRKCH (NM 006255), PRKCI (NM
002740), PRKCL1 (NM 002741), PRKCL2 (NM 006256), PRKCM (NM 002742),
PRKCN (NM 005813), PRKCQ (NM 006257), PRKCZ (NM 002744), PRKD2 (NM
016457), PRKDC (NM 006904), PRKG1 (NM 006258), PRKG2 (NM 006259), PRKR
(NM 002759), PRKWNK1 (NM 018979), PRKWNK2 (NM 006648), PRKWNK3 (NM
020922), PRKWNK4 (NM 032387), PRKX (NM 005044), PRKY (NM 002760),
PRPF4B (NM 003913), PSKH1 (NM 006742), PSKH2 (NM 033126), PTK2 (NM
005607), PTK2B (NM 004103), PTK6 (NM 005975), PTK7 (NM 002821), PTK9 (NM
002822), PTKOL (NM 007284), PXK (NM 017771), QSK (NM 025164), RAD53 (NM
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LMIK2 (NM O 1491 6), LOCL 49420 (NM 152835), LOC51086
(NM 0 15978), LRRK2 (XM 05851 3), LTK (NM 002344), LYN

W@ divB082360), MAK (NM 005906), MAP2K1 ( NM 0027BG)/EP2007/062237

MAP2K2 (NM 030662), MAP2K3 (NM 002756), MAP2K4 (NM
00301 0), MAP2K5 (NM 002757), JMAP2K6 (NM 002758),
MAP2K7 (NM 005043), MAP3KL (XM'042066), MAP3KL 0 (NM

T A

6@@@2@2@@@9& 6NM%%\3K§0)( M@Q@Mbmsmé)mfﬁmﬁ;pm%wﬁ 22PK2 (NM
MAP3K 05923‘?@& MAP3K6  ( NM 004672

BRRPE 13dy I PKRAMNI) m&@ng\‘ﬁiﬁﬁbéWﬁmﬂ% ROCK1

%9
W@K&déﬁl\/ﬁ@@?@ &Nﬁ%mlsstglé\ggb@ wgggé@wmggg@ﬁmmm ROST

b0254dn BB5a4E) (NN aBRas) RRESEAS Y O2ieRs RE3BKAR (NM

@@25?3@} F)PSGMRWOOW Qﬂ@@@&AS Wg@%&ﬂﬁ“ﬁ@@@?ﬁé NM 014496),

s (NmBREs mf’é@&%@yhﬂ B3, FRROUST A, O oAk RPSBKL
WO@@Z@@ORYKWH@OE(% gﬁ?sl (%L(W@@@@ﬁg $SCYL2

S D s o e e o A a09)

(;%A %&11 gi w&m&g&mgﬁmﬁgem )0Sdko69 ST?(M
T MR )bl 18, o £, bl iy o),
145203W %GKWEATI\{I(WNE?@OQKQm ?@68@(&%7}@9?% (NM
DEEAD ENMTIA 2038572, RNABE (AP ORES 8 145 (R ¢ )
SRFLLIE (NNVISNELS 1) NBNRQR{BE0662KIERK N/ @11759@295%'\{!\@%05417
%NM 182493§ I\/LK4 V%NM 03243

5
S29EHPH (W0BE 5% iwszPnsg Ve 58 sy
MWP@I@Q&IW@OSM%PSWM (RRBEGHEE), Eik{e (NMbE3331), STK1 7A
i NM 138995% NEK &2@
85 004 TORERTH! (hIM $88520) ! Sk NV OB 56)3 (NWARB245%),
SO A A 0530 MEKETK DG DI 48834 1 l\lgmfemmmm@oﬁ ) STP@(@NM
M3EC75495 NEK6 NM 01439 &‘ NEK7 lgl\q/l, 133494%q El’%
ém@ssl R A (i D074, (i KB, Sricat (uw
%E@ﬁé‘ wmgsg‘gﬁm o S‘TWS R a30a06 IR NRA‘)OQ"??%’STK%
235680 SHR3E B OORA LSS FRARLOGBS 88300 EEBERIY IO 013233,
Q5IZ$ OmpgflgzM(Q @SEOSMF%AT&YM MI\@QQB“@% » SUAKINM
(A0 380 e DO AGD AR Shpot it TR 3B4ste) )wf\éﬁ W
BRI 3, NMCQ«M@?&Q?Q%@TMOK@MMQﬁwm ) TBCRENKL033115), TBK1 (NM
013254), TEC (NM 003215), TEK (NM 000459), TESK1 (NM 006285), TESK2 (NM
007170), TEX14 (NM 031272), TGFBR1 (NM 004612), TGFBR2 (NM 003242), TIE
(NM 005424), TIF1 (NM 003852), TLK1 (NM 012290), TLK2 (NM 006852), TNIK (NM
015028), TNK1 (NM 003985), TOPK (NM 018492), TP53RK (NM 033550), TRAD (NM
007064), TRIB1 (NM 025195), TRIB2 (NM 021643), TRIB3 (NM 021158), TRIM28
(NM 005762), TRIM33 (NM 015906), TRIO (NM 007118), TRPM6 (NM 017662),
TRPM7 (NM 017672), TRRAP (NM 003496), TSSK4 (NM 174944), TTBK1 (NM
032538), TTBK2 (NM 173500), TTK (NM 003318), TTN (NM 003319), TXK (NM
003328), TYK2 (NM 003331), TYRO3 (NM 006293), ULK1 (NM 003565), ULK2 (NM
014683), ULK3 (NM 015518), ULK4 (NM 017886), VRK1 (NM 003384), VRK2 (NM
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(NM 002595), PCTK3 (NM 2 12503), PDGFRA (NM 0062086),
PDGFRB (NM 002609), PDK1 (NM 00261 0), PDK2 (NM 00261

W@ 200805098 (NM 005391 ) , PDK4 (NM 00261 2), PBPRLPIONMG62237

00261 3), PFTK1 (NM O 12395), PHKGL (NM 00621 3),
PHKG2 (NM 000294), PIK3R4 (NM Q14602), PIML (NM
002648), PI M2 (NM 006875), PI'NE (NM 001 001 852)

Pl NK1 (NM 0324 N LKE NM 173575%2 @@&
BRREAES) Y RIk WA 04644@ YWEES 48K 00339R) (V}(mm@o OY 36T RANK1 (N

6&%0@94&'6’1) NMPBGR), (A4 (M1 228633 ,ar%%%@%d\(w\ﬁ)@@?@@)
PRKACA (NM 002730) 'PRKACB (NM 002751 , PRKACG (NM

002732), PRKCA (NM 002737), PRKCB1 (NM 002738), PRKCD
(NM 006254), PRKCE (NM 005400), PRKCG (NM 002739),

PRN(EH teMMNBRRASIh, th@&b’@be 61NMa PRt eAlhverftiBKebidr tDMomplete or par-

%éwﬂ?f%ﬁmsdggg%%r%mﬁ m%PRKCM NM Ogéle(g{gvfeactlons Ex-
agiéd4re DERKBIMIt&JVBE! \164«&?&1 olFPBlSD@hI(d\W\/l(é}Q@Q@cﬂl)seni ,BBKEla (A

é@m&%?&’ e R o bl S s i

O TN LG I O

BSd2d(MNM0RBAbRB) , PTK2 (NM 005607), PTK2B (NM 0041

03), PTK6 (NM 005975), PTK7 (NM 002821 ) , PTK9 (NM
002822), PTKOL (NM 007284), PXK (NM O 17771 ) , SK

(NM 0251 64), RAD53 (NMDO71 94), RAF1 (NM 002880),
RAGEtHNduskAd 269 preBEt if\Meiti®n2 (PotBin, to X N d/dith 6i0 2@ Mjts according

Bse NS e B Dot S A RGO BAL exotoxins.
Riéi?iﬂgeﬁ bl\ﬂ)élztérlﬁBé’ﬁ)toxnﬂ\H\‘Ss gype(lNMqBstubB%Etl%&@ﬁKz )1pe(RIgll§£<ins (pore-
54 485 NM 00501
%QM”@S&%%%% ?ﬁlﬁﬁoé'ﬁi)éﬁigi E@(SGKAi (NM 02)2953)
B TR MRS BT
R&Sﬁ@\brélmwbmﬁaderﬁ [D)is seletSH KB th&yr DPIBHEiBtingRIRIOHSTErial toxin,
12424 K 1464) . RYK 58 .

Sl S50 UBREER MikiTEasRaupe MUSshobbRR X e v toxin

RTS&&Nin, ARISxXnNVBD B2 A)B toSyiKBGS 165 BB anBakeBS toxin.
(XM 3731 09), SgK1 10 (SU SgKH O), SGK2 (NM 0 16276),
SgKB3@t 4 }IVHRehreRstY, enSoidBent( XMiGTaGa8ism Byt to @BBve defini-

BR85S G SRA N LR D o e
0Y4at6 ticlpse toSInKAGRKODAIT 280thraSN&in (ENV, AnthBEDAR)in (ISNABRBtUlinum
{ONM 8%8I%?a2t)o><m§8'l:'10&5( é%%r%?osm 54Jbunlt B (CTB, CixB), Diphtheria toxin
(DT, Dtx), E. coli LT toxin, E. coli heat labile enterotoxin (LT), E. coli heat labile entero-
toxin subunit B (LTB), E. coli ST toxin, E. coli heat stabile enterotoxin (ST), Erythro-
genic toxin, Exfoliatin toxin, Exotoxin A, Perfringens enterotoxin, Pertussis toxin (PT,
Ptx), Shiga toxin (ST, Stx), Shiga toxin subunit B (STB, StxB), Shiga-like toxin, Staphy-
lococcus enterotoxins, Tetanus toxin (TT), Toxic shock syndrome toxin (TSST-1), Vero
toxin (VT), Toxin A (TA) and Toxin B (TB) of Clostridium difficile, Lethal Toxin (LT) and
Hemorrhagic Toxin (HT) of Clostridium sordellii, alpha Toxin (AT) of Clostridium novyi”.

However, if Cholera Toxin or its subunit CtxB is used as toxins according to com-
ponent (1) of the invention, it is preferred not to employ Vibrio cholerae as bacterial

carrier (microorganism).
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SNF1 LK2 (NM O 15 19 1) , SNK (NM 006622), SNRK (NM O
1771 9), SRC (NM 00541  7), SRVS (NM 080823), SRPK1 (NM

wWQOBS/03P¥4 SRPK2 (NM 0031 38), SSTK (NM 032037pCT/BR}00062237

(NM 005990), STK1 1 (NM 000455), STK16 (NM 003691 )

STK1 7A (NM 004760), STK17B (N) 004226), STK18 (NM

014264), STK19 (NM 032454), STR22B (NM 053006), STK22C

(NM 052841 ) , STK22D (NM 032028), STK23 (NM 014370),

STK24 (NM 003576), STK25 (NM 006374), STK3 (NM 006281
STK31 (NM 031414), STK32B (NM O 18401 )

(Nl\}f‘(?ﬁgf@ér SN BisERe5g3 NS preydingNe ébci‘@éiﬁﬁ)"t'ons IS pro-

VidEEB Gy HeNvh @@ﬁ’maaﬂerﬂt ) afd KshiborldiM ?al&m@h togetied %o 6h&ﬂ|&the ex-
13233), STK4 (M oéezsz%GSTLKs

01 003787
PiRRFION RRASBSEC @L‘JDL? e eoREHIN ?”COdS?% ‘?”?3‘753 Vore pref-
'e%B {théh@S%?o'iém isTédtdctéd {rbiviAS 3B )conér di NMIxB-PSA, CtxB-B-

Qﬂ?@}f@% SRt %aq?aabvci%ﬂ?éayés%%ﬁz Bl ar veooe
ﬁhaseT&KnélNM (a8 Pead é}Z{fB ik QYR B Raf ﬂlﬁgﬁas@Wa@PﬂxB B-

%gg\h% ! OE'l = EER#&&J\%&%%@%@W%M@ of an

mmé&amag)omxgmmgcw 006852), TNI K (NM 015028), TNK1
(NM 003985), TOPK (NM 0 18492), TP53RK (NM 033550),

TRAS:dr&MNQ9 HeGpeesERK Bé%:iiﬂr@Zélﬁb&’é)mg , BRbB2le&dg Bmicals from

64 TRI B3 21 158 TRI M8 (NM 005762 TRI M33
ﬁﬁﬁ@rfﬁe@}ew% °I§j“°“ DR SEPEGOY s not

17494?(ng3(6%@7&)’\7‘ 352538?&%%&%@@d a@g?%adw%ﬂré-rp anaing
presstie 23‘355 p@ﬁg@largfomrmpg o ﬂﬁﬁr@dé aTW "{GNM e Sec
@333 Js dlso aﬁdﬁ&%oﬁ&@ﬂv@@@é‘&@ﬂon dylstein Whikh Qﬂﬁ?&ﬁ&b ouLdl-tK%e trans-

NM 014683 K3 M 0. 1551 8 ULK4 (N
fsvmm( We%%%en@@mmmw)@éyns'wa%f KRS aBalben complex
154 RIBI collpk B4l T hogalWNidl M 4506 -
nad/ or
bR OL 0 PEIRG STHE HPRPIOG R TR oM SOLiP 36 Bt five

sheidlic &S SstiretionVeyBlehDin Grameriayative BuigiLet e or parti al
antigens as defined herein that elicit

hy p@§ $amsi dackatiof sastemolt iddnd g4 ther ARFCbihGIRG cassettanahssorters
are_Der 5 (mte), Bet v 1 (birch pollen), Phl p 1
rghtiyied ﬁ&o Ven), Asp f I/a (A s pergillus), PLA 2

$ 002) TvaY peb ST St MePenos i TE el o lent ot B Ha cross

ﬂnrednrce‘r ntsigrane bes hhcth@rdpegiahsystne teetrosiheduten nidmebrans tBacte-
PR B FiseaRe G R TRe S R el Grep G ERL ok Hoe oS En

(3) Type lll secretion system (T3SS): It is homologous to bacterial flagellar basal
body. It is like a molecular syringe through which a bacterium (e.g. Shigella or Yersinia)
can inject proteins into eukaryotic cells. The low Ca®* concentration in the cytosol
opens the gate that regulates T3SS. The Hrp system in plant pathogens injects hair-
pins through similar mechanisms into plants.

(4) Type IV secretion system: It is homologous to conjugation machinery of bacte-
ria (and archaeal flagella). It is capable of transporting both DNA and proteins. It was
discovered in Agrobacterium tumefaciens, which uses this system to introduce the Ti
plasmid and proteins into the host which develops the crown gall (tumor). Helicobactor
pylori uses a type |V secretion system to inject Cag A into gastic epithelial cells. Borde-
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to conmponent (11) are preferably bacterial protein
toxins, nore preferably exotoxins. Exanples of

Whawsesioad exotoxins are type | toxins (superarCi/gre)/062237

type Il toxins (poreformng toxins) and (iii) type III
toxins (A-B toxins). In a prefgrred enbodi nent, a

m croorgani sm according to ab'o e definitions is pro
vi ded, wherein conponent (Il) is selected fromthe

KB BB TessSs that Gavgale agsaEeTerNoPIngsRHgh. SeRteisINg RRFUSSIS toxin

BBy trbiigh th¥ Bpel IVisgxem. type Il toxin, type Il toxin,
type IV toxin, type V toxin, RTX toxin, AB toxin, A-B

t oxqsmy;ﬁ! Bsberstish sydtdin t4ed éhlleé‘\aﬁ@trbﬁsﬁdﬂteﬁ@ygtélﬁ Tﬂkﬁ%éuse the sec
et a further rred enbo

toxin r ef
mﬁ%&rwﬁ%mt% %Pﬁmﬁﬁ‘b?%‘ea BS BroRips wﬁach g thig path have the

sapaviided. forh g belab#RIMAAREINE téilidud SndiRt@Eerthk ro@f@r'h’fb%brane
&)roup consi stin e cycl ase toxin, Anthr

;@}n,spor £sho I@ﬁ(psptégp}:t m%ﬁlmkgqut% ?rﬁel(m@y) ecleaved and left

BadkUh tHEo0te0bmMbraaB obeha pbepie BelidvE, thédeovemnehel s ki autotrans-
toxi n subunit ht heria toxin (DT,

Efr%)rs gpve f to ”Ileréi?r&?u"H“'C*Ea")ec:’scbﬁ“i'JJr ek PNl | e
ent O%r?ags?\ﬁ%l%g mgocrpgagla S}HQroH Is%eals?cgéseerrﬁ@rgf c)>(tlher special
ﬁ‘s&r@é@oh%yg@trsrsobms the(tﬁTr’)-argEfr)ét frare@RAati¢h (Taxigathway which, in con-
Exfol Latin toxin, Exotoxin rfringens enterotoxi
ﬁ%%%fé&? -depepigent @?rt ﬁg@oortgmllégolg%i(pr%tec@racr%s 8e membrane.
ﬂtﬂé Qﬁnb;@xth@ S?Qﬂéh‘ﬂ(b(%m@ ftfo‘ﬁTBle éh#_l?étmerﬁfftbrtgﬁo |cbk§300@0@ &ginines in
a 0COCCUS en ot oxi ns et anus
R AL FELBNGS Tear B lor i oot St St i biapegative
Bavterin iAvdiVed) o\@ﬁsbnT i0ef tHe ifndr HRY cdfer Gharsiirihgl by e way of a suitable
difficile ﬁi ]-»EHQ‘H &L'II' and Henorr hagi ¢ %IE)
%%rstloafsyéieab § Buifeddy Beeilior tyrg i Recreion Ste)il*rj?r A auto-
&%@brt?dum@iaﬁpyosmve Ud@mtueme sé&ret@h@ygt@m H'eFath veitcomeshe inner
subuni oxi ns accordi n 0 c onent
CPbaste e ROLHET QIO {1 POSiSrare: FaLbHeRT R G0 By with a
é,{mﬁbleczse@m.bﬁrs@@aas bacterial carrier
(mcroorganisnm.In a preferred enbodi nent, a

m croorgani sm accordi ng to above definitions is pro
vi ded, wherein conponent (I) and conponent (l1) are

[ rlK@dp(brﬂa@e(Ih)&di) i$ at leastline nubleokde sEgRestetvARROOAL least one
@ecretlo rotein_.en

SHpBHare™ Wi Sl Pa RGeS R 6 PE S psRpb Percctss! compo-
saitel aad cénhpﬁi’nérh] dl)@nahe ooensirtddertd thaf mictdoxdaridAand/or enables
(BerHB02 0 AR SR HOBPRELC Gy benp TR D) BaharPREN (). The re-

éhactias eordeartbht c4it xBarBoitivh, be@ithBr Sedretbd IiPexptesesieon the mem-
CERELIKE T OB |1 S A HERAGP BV hHCD 2T VP GRle for
Wistaunsg i) t)@@d&eb%toﬂﬁjsterﬁﬂqp@llIselrehSn s)kwemrt@peﬂssecfetlon system
g,ggﬁ\?gggrgp c% sysl %paet\ll rstgjéreffjl gndsyrs'taen? alll"? hegnemcﬁyslrﬁ: ffjl ansport system
(signal) of E. coli (nucleotide sequences containing HlyA, HlyB and HlyD under the
control of the hly-specific promoter); the following transport signals are to be used: for
the secretion - the C-terminal HIyA transport signal, in presence of HlyB and HlyD pro-
teins; for the membrane-bound expression - the C-terminal HlyA transport signal, in
presence of HlyB protein, iii) the hemolysin transport system (signal) of E. coli (nucleo-
tide sequences containing HIyA, HlyB and HIyD under the control of a not hly-specific

bacterial promoter), iv) the transport signal for the S-layer protein (Rsa A) of Caulobac-
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a cell, or a secreted chem cal substance or anount of
substance. Secretion is not unique to eukaryotes

W@L@RO58%4 i s present in bacteria and archaea BGI/HRI007/062237

ATP bi ndi ng cassette (ABC) type transporters are

common to all the three dorrai\r,% of life. The Sec

system is al so anot her conserved secretion system

whi ch is honol ggous to the transl ocon in the

BIRSESGRINS t%%w'ﬁg HRESRAst $ignAltAede Reiused e 1B seeretien and the
ﬁkﬁﬁér@%n@@%@te@éoh D {HEC@ S vkt R§§A trénSpdat §i@rﬁm| \BX%hd flansport

bact G am negat i ve bacteria have two nem branes,
?'ﬁrﬂ@ f?fﬁk? ﬁ@'%@eteét Fehetishia P%IQ iteeaioNowine &apgRast signalssgre to be

LERS: BordfiemaiblBRIouht \CRpEREI6H atHeZN‘Jt’erm ehhSHOSY§HaE B TolC (the
in Gam negat i ve bact erl a: secretion

NRgrelmembrang peieie 1€ effe Cﬂﬁ'lﬁ %H’“HE fH@""E’Héb@(’? -prming protein of

thteaﬁmcmérﬁtsranérentl @neghigheyges (2 aJdtm tblfuﬁc%hst;u@ths the re-
stem |t degends on the Sec P/dstem or a protei

RYie8 of pRlicinmbMorgR® Fhdle 18R by é@crsm?féao"swt Eﬁﬁhteé al.,

¢993|§Saléch§s Quéc%btdﬂmhélws phagé(ﬁms‘tlh at aIP|1|9|90)U$rﬁs proteln is not only
modi fi cations sec but are dif

fouBeR § oy bw&oeﬂ@ Tedftags HeorEy ”%@Y%P?‘B?P%%‘P@?ﬁ 2000); the

b&@Salion intthé sudp ARhREaHESaridthb aideesdcatrehdcrmiakd #bICha2alideal
bod It is like a nolecular sy rlnge t hrough whjch a

date rRrEseTY helgrplaRqus AngPenss FPTAFS- 9 isafis§ @k tmmune reaction.
profei ns intq eukar ot| c cells. The | ow

condEm PeitvePaceria W?B%mpaéﬁélﬁé)u{q{én Cﬁéner%e[cretlon in these

émuh@émlenﬁ@us&h@ ddé@ ngyrebeira dédldﬁt@éeq@@tdh%@ﬂfnery for trans-
nsns 1 Nto

ct t hr ough  si
éﬁ‘t" h(‘ﬁ? ﬂ/% ”‘?’(F@e%’tdétq” eﬁt@q‘s%'g%ﬁtsq ‘ta% 9ram RERY LRRAIR 2
éébr@tﬂih] d f?@edTNQBﬂnﬂE:iftlw t@theht’r’étét@fdgattxﬁ mt;@téﬁah @Rally necessary
g i s. capabl e r orting bo
ﬁrl‘cgglgl' qrtsewéegloa W%AES%%%@ F?%”CENQ venbeen de-

tatitel asunfitse pnhcupétlyuﬁl%‘éctelt@cﬁb&y&taemot@ns rEtxém@Lé@eortltéena are
t he host which de

pl asm d. and pr.oteins v
ttﬁéeerrea% sigaplp d@f'tﬁ?ogf‘im '—IfléetrtoéfétS‘aE@%Pr Wﬁoﬂge&@@i a‘agm"ar ap-
bivBen bpplRets @&Rawbti&)céwmtkfe hBjgAatsegaendd (FartimstaRetthé ubiquitous
cells ert ussis, the ca

i theli al us
Stibnsrcha e araal g e reeitbuts Biionsis Sl gidhine ab-
pacelof atrbleAtighsigMe i yaeess Y&M@E@fﬂelelﬁfibr SacRstioN.
secreti on SySt em al SO Ca ed autotr ansport er SySt em

This use the sec systemfor crossing the inner
menbrane. The proteins which use this path have the
cap@bttdntat Sorhsorieat (N)db) edtdedaone hud:leottdeesieméhdeejomr@ua at least

set i ntq, the outer. nemgran trans re t

PR ol Ik 'sBlades eGSR iRl hanel o dRRRRLp apd for in-
becemhleay eetlem@ ;bleémudbackxpresdtdm/ewtre rwmantmearoataur%drm the lysed
% | e hel §e1these remmant s of thF Eotrisg s

icroorganism. Such lytic proteins (endolysins) are tor instance ra- spec ic lysis
proteins, such as PLY551 (Loessner et al., 1995) and/or the Listeria-specific holin un-
der the control of a listerial promoter. A preferred embodiment of this invention is the
combination of different components (lll) b), for instance the combination of a lysis pro-
tein and the holin.

Both components (lll) a) and/or (II) b) may be independently from each other con-

stitutively active.
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gave rise to the porins which are simlar beta
barrels. Bacteria as well as m tochondria and

W@ kiossgdkast s al so use many ot her special tranB@OEP2007/062237

systens such as the twi n-arginine translocation (Tat)
pat hway which, in con trast t ec- dependent export,
transports fully fol ded protei across the nenbrane.
The nane of the system cones fromthe requirenent for

t wo' N EgHEIeEEE e OdiMAh HIBICTORIAHIM geepiding 4@ ghryecefinitions is pro-
Ve ivfeih @bmbahdf {iliNg) it Qelebied f@WHthe BrouptédnBistifdlof “Bpe | secre-

g am negative bacteria i nvol ves overcom ng the I nner

SYStRTerYRRIBRHRO LYY StaTe RY!ISeciRtian FY%‘HF elYRR LY qarejipn sys-

eV @8 v bédBtich st %eHloWstth%sbo@ kyst¥Mgsihhdl) sERdchbIiichR coli
system or Al DA auto transporter.

kEleg I saEnessactaTnG Bhay B A Dy erLBRSoTH of the hiy-
bhdestic d?'&ﬁbﬂéﬁnﬁerﬂalslsm 'ﬂﬁnﬁﬂri sysBdn (sigtal) & EstieridRi@teoli (nucleotide

strai ns, can be achi eve %/” usi on V\nthaswtal
Y

RAUeBEOTP ARG HIY Ak arehElly P under e Gogtraliof pélgghlyo%ﬁ@mﬂc bac-

gl 0fnofée), %@ﬁlmr@%rﬂﬂa $4Hyeﬂ(Réaeﬁﬁérol@ﬂﬁoftG@ﬂt§ﬁ@feﬁ“ crescen-
syst em whi ch enab he expression of the expression

b},sota%]@pgrt éignébfﬁb@eﬂ- P{otgin SEES%H‘@WH @ﬂli SEPTEfionopHe/lgss
and/er sei:ktftf)ﬁ%@n@fs defigedrir6mdisietiansin U EHIPSr Wt&rﬁﬁm&@m com-

secretjon of the expression produycts of conponent og
BW”&GH%WH%H?'G‘@P@' fromﬁH% IFQIPLPBBIETRELOTCB lylig Rrojgin of gram-
Qébltﬂ@tba@férlbelyﬁd brogdin §ﬂ9§t§ﬁ|@ﬁ10ﬂbcﬁé’g¥n@§sﬁ_d{5m df Dteria monocy-

menbr ane of the ni crooro%%nl sm i.e. is nmenbrane-bound.

sgeRes hpwYip ok listedAmEnoleyiPefNEsSnst ance i) type |

secretl Q stem secretion syste

secPé Pﬁﬁeéi}/ ERy e F%Bgm]e{?t dePane B?Img?v/éﬁ m @));%@bl\gs the ex-

BIRe&iBH bDﬂheFeXEﬁe%Q'bn brodutferf BempbisHt (1) bR@BEABEHeS HE bAMhe outer
i de _sequences, cont al ni.n

| I I
U ARS OLINPEM SR TS BRI TS bR PGPLG O Srression producs

b aonsgepehd (i) Qanlf(ﬁfﬁbbﬁér)t (Y. raaf i9id @ p’i@fe?ré@@ﬁ*b@ﬂﬁnent component
@ ghal s are to be us for the secretion -

Drdrsiigest HP?)&UF'P% eRGeFPANT fPRomdY QE%HE'%SR?ft %S‘?B‘ which
aiebldd B chRcdriiRinhSxpréstiort dfehdrexdressieT fﬂ@d@ds BKEUNRSeHeA!(l) and
- the C{@rmnal H yA transport S|g%g c{)lp E%ce of
RRITSbA oA 116 Pyts TUiZCR Eh ey B SiGERIReh RRd oL ePle the Concomi-
{aﬁt géwét)oanf tH® emssudnrw@dmtvshbﬂ cséﬁm@awte(n@a c@mpbaerﬂl(rn)g wherein

er e Co
Bt camBaRat VR I bR e M PPt SR pesi for the
ﬁérﬁ@l@émﬁr@hsédﬂﬁsy&dnﬁb&ﬁjnal}fo@E@CHen(:R&@onﬁfeloﬁé@bé&l%ﬁb@i contain-
Ccresce ; 0 n r t sigpals are to
BOERVATHYS and "Gk ter e chntfol AaRe Blusparibe Baaiaen of e hemo-
F¥AtRBSHPENsystdr Esigadl) eu]g lesBI@éhrlcR&aféllt(lﬁlﬁﬂtﬁd%é %E@w@ﬂ@é c%méunmg
nsport or t roteln Escheri cnl

E'E?a hy%%rwmﬁﬁrgt e FaNEHOF 2 nel Grapeith %aqt%'aﬂerom%%r
t r aﬁgﬁb?ﬁ@?r %prrgg? g%gp%n%nﬁglsrhlgpoo}génﬁ]s?n le\llc-:éo%n% ?o above defini-
tions is provided, wherein according to component (ll) a) the expression products of
components (l) and component (ll) are secreted. More preferably, component (I) and
component (1) are linked together, expressed together and secreted as a fusion protein
encoded by both components. Most preferably, this fusion protein is selected from the
group consisting of “CtxB—PSA, CtxB-B-Raf V600E KD (kinase dead), CtxB—B-Raf
VB00E kinase domain, CtxB-B-Raf V600E kinase domain KD (kinase dead), CtxB-B-
Raf, CtxB-B-Raf KD (kinase dead), CtxB B-Raf kinase domain KD (kinase dead), CtxB-
HA1 (subunit 1 of a hemagglutinin of an influenca virus), CtxB-HA12C".
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integral nenbrane protein TolC of E. coli is a
mul ti-functional pore-formng protein of the outer

woreooBiossee4 of E. coli, which serves - in additiPGCI/EB2007/062237

functions such as the re ception of colicin E 1
(Morona et al., 1983) and the secretion of colicin V
(Fath et al., 1991 ) also as areceptor for the U3

phage (Austin et al., 1990); this protein is not only
f ouRdhg eoytse gighe pre@@pt |5y%r‘6|opﬂth§tqu ‘Ee¢rghen” sefers to the seécretion of

Qbﬂﬂélﬁ%@ﬁééﬁ@rd@é!ﬁtt&m and/¥V 8RR antigéPdbiontoRgtein through both mem-
| ocalization in the outer nmenbrane and the w de

biepat Peme@MRRGAlYS Pactedura QT fiewdh 1Ba el g}e@q@wep@r&@thall of a

Hehep&diteBsstcili iBRNEe nkighBdrRrer@ir@hmém, %ﬁ 8 enaéths of a proper
I mune reaction. Gram posjtive bacteria do not

SRERpyEtedh syeht %?th?é)r‘ﬂﬁﬁ diatrated @be¥s on in these cases

| er and usually does not require dedi cated
seﬁ%gﬁmowa&mtwém & SCTetioR P¥SIBEY UG Lih%ﬁb‘@ ey sidype | secre-
e &ysedne framce. @Bl | seordtibn deliubh@ ugé’él f@inddh AMcPRBArtitaégons: cyto-
bamerlﬁj@ sec etlons s fu term nal

I t he
HasBRitady dUeMBRREESHP %‘E?é?‘f‘i? PER-BEEWF I Y%'C 3 and Tully se-

§ﬁéfefd iGlo@hé néughb@rm@reemr@rnnerﬁgl&l@ala@re drar, 2’@0‘6? Retlags®in the
uences have been e scribed, conprise

I
SR PIhE PIESSN) INWeIHPRABES Bolcier e Pe fPBPlEten LloweysiBicamplete or

é@ élnﬁdsﬁb@ﬁp@teage@retnbﬁ IS medjbra gSAsmabSiullesdcyaed E&&8tion prod-
Llste é‘ﬁvu Oor ActA. In general, a simlar ap

Krlo's eQukaryotl c cells, where a si gnal
sequence (for instance the ubiquitous secretion signal
Vtgss) targeting the protein to the endoplasmatic
reticulumin the ab sence of ar tion signal .is ,
necoSetErk ) ErdtteRaRicasbonSaldiait netugel dat st one act-
CAITPGRGIEnde!fbr tlhe leXpriessidih of @fsdr rﬁ?e dﬂU@ﬂnQ@rﬁérﬁkﬁ(lﬁteqm@,nm%rein
cqoding for at | east tei or t .
A OBl s Sieree S BF se el e it andte anilor dgove celt
épizrcuficntuh&ﬂ ekll- sqbe&fflcynfaello@aégengoe;aﬂufas,mrdﬁut@ﬁp@mr §ERhotyte-
vect or re cont ned.in the |ysed
ﬁ‘?eccllf'ﬁoﬁ‘ﬁﬁtfﬂns?ﬂec%ﬁé’ﬁ”? SQﬁ"SFg. ns (endol yS| ns) are

nst ance. Li.sterja-s t!&%S' S thr

PL\r’él?f PSSR bt MEMPLANe” %gﬂ“ ayisr
{hieHcavation Spgudricehab préferablyrio the rselcb@deabh treilt it f capable of being

BB e Rkt oG on SPraicEn are Brisb e constiv-
{ivdlyt activg prdmster r@ﬁtoia! Cﬂlcglate r’alﬁmmhm&trlre@omfmta ﬂlb(&bmaljl?mdmg

t | Nn. 0 nen or,
Bl 165755 311 beG-mtadin i o1 TR AF S (b pip By RS
Ebrigstt] 1994), \cablygenous ‘pa)nhcﬁtelaofph@Eewllelﬂy Robsd) pwitoters, which are
Rl SR o RBE R il Brofefers Wch Bt S Al epeption
mrecuep Tmmsssbelngg th‘e dctA penioterasf Lemioh oty taysies Dietrich @t hl., 1998)

655 Bl by RbE B, i inlhdm TSSAEH, Bofystem type 1V

If the plasmids are released from the microorganism after its lysis into the cytosol

AETI ch as.
of emlcroorganlsm,

of the mammalian cell, the activation sequence is not cell-specific, but tissue cell-
specific, cell cycle-specific or function-specific. Preferably, such activation sequences
are selected, which are particularly activated in macrophages, dendritic cells and lym-

phocytes.
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tem type V secretion system henolysin transport
system (signal) of Escherichia coli (nucleotide

W eisessoes cont ai ning H yA, H yB and H yD undePCI/RR2007/062237

control of the hlyspecific pronoter), henolysin

transport system (signal) of herichia col

(nucl eoti de sequences cont ai ni g H yA, HyB and H yD

under the control of a not hly-specific bac terial

pr oftstiErther RrefgHed sMPodimenka ’T‘GFOO{ grRNISE peRAEFing fRsaboxp definitions
RIPé B, Whefedtll obact er crescentus, transport signal

for the Tol C protein of Escherichia coli, secretion

?cbra;btﬂien\/fm@%el@eséeqronsm@rge@mmr@sgﬁ@bssmw Veeokt,fB-eat V600E
I st el‘l 0

n 60 !/ or Act erein com ponen
St aShN A By DR0 AR Er el A 3 whetsl f com,pone
fkﬂ?@@'d)ééd ?BrRéf)KD ﬁw@s@fd@bdb BfR & kB Fbinalre BRI tk@Tas@ domain KD
I C pr ei n of |

steria yt ogenes,
{inasg APadBIASIE PRRAIESUGRRITOTATNRATIROG e Targforably from
ADEAL D GARSA/ T halilAnd1 tmmh 00 1ed rﬁ@ln@g@mmnrrrﬁnm drbterauy

B3piader °R§?rha&f&lrb%|@vd@a@&@a£>% FsREh ecaes Oy b5 e

Elably fIin frBeMiat & Girgs AT Bfafd/1 (AN 200agmENT)i:sm and/ or
enabl es the secretion of the expression products of

@@ﬁmfean(u) ( n%eleadﬂ@b Et?ﬁ@l@@ﬂ@bp (:bhélstln'@fbﬁitCh(ﬂer‘aﬂ?ilrh B@butmt B (CTB,
e 0 co onen S a S
BHE) ol e R RO e T L BY Ljféoitﬁt%w&ﬁex'? l(tﬁgport

t t
SHEb SRt B0l SRS Rol e SRRahwao & Pl R iisahasor
éibhal o@EsélLeeucmatcer tdgétkfeﬁ%th @bmeﬁem c¥mt9p1-m;aséaéﬂoar@é@m nu-
en es the concom. retiaon_o r
SPektcaugrossanaaur APy PR IR Rarer \be £ RTREE Hy-specit
proetotgr-ef erred conponent (11 I) a) is at Ieast one

nucl eoti de sequence coding for the henolysin transport

sotspaten( dVpisaklectet floscthergrodp eonsisting oiMeategenods promoter of the
Eeﬁ%wes gontain ing HHyA, HyB and H yD under the
Tl °6¥S the hiy-specific pronoter) or the henolysin

anspor t SY St nal chi :
ChERES R ek A Aok B Rote e dirq RBeRET B papiyips rpression
ofnglRisioh peoteiardncodledby leoth@dmpbiyerspaad wherebatbt éuigiad protein is se-
Eﬁregqrﬁrjpt er). In yet another preferred enbodi nent, a
1"Ct"oor gani sm accordi ng to above defini tions is
provi ded, wherein according to conponent (I11) a) the
expression products of conponents (1) and conponent

CombsiRye FtTAEd miotBirbaRt R SeRito 1 OTREUERN: Vg (figs wer as
tegprefecee emtodimnents arsihereimafiet esferrexhioasadictmprdgemisms of the inven-
go onents. Mpst preferably, this fusion proteinis

el'ected fromthe group consisting of "CtxB-PSA,
Ct xB- B-Raf V600E KD (ki nase dead), C xB-B-Raf

The microorganisms of the invention are advantageously suited for use in tumor
therapy, as live vaccines in the course of tumor-targeting. That is by means of microor-
ganisms of the invention, which function as carriers of genetic information, heterolo-
gous antigens together with protein toxins are transported to the tumor site, expressed
as fusion proteins and secreted in situ.

The microorganisms of the invention are surprisingly and advantageously charac-
terized through an efficient and superior expression and secretion of the transported,
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V600E ki nase domai n, Ct xB-B-Raf V600E ki nase domai n KD
(ki nase dead), CtxB-BRaf, C xB-B-Raf KD (kinase dead),

w@eooBoBoRaf ki nase domai n KD (ki nase dead), CtRGHBRR2007/062237

(subunit 1 of a hemagglutinin of an influenca virus),

Ct xB- HAL 2C In the course of g%we present invention,

the term"secretion" refers tothe secretion of a

protein antigen, protein toxjn and/or toxin-antige

Ra06H ape SrRiERsacHPYl PGRI NSRBI PpiaRd - BP Cétolo'asmat'c and/or pe-

65 asth R0 dir éqété@@cgf_l um or through the inner nenbrane

and cell - of a gram positive bacteriuminto the

ne'l\ﬁld‘rb@sférﬂg/ SIMihisBBIBRNGS thdMidrb@gaMaMS oPfhedn@nBdes strong sys-
secretl stem such as the ones illustrated a

Jeanic peliu rlk'"ﬁ © FHEMUSTROgSE ISSERTsinabneliced eofPayr Sgltp gglly ad-

ifst8REYrteinMvakyiRgs Whigk & Sorftiadiingite! £8)stéraibtdierafi®d bf the im-
secretion product is usually found in all cellular

FWH%FY%%@ cytoplasnatlcally, menbr ane- associ at ed,
ted jn auto- ne vesicles and fully se cret
| i e

ed
 RetaRY; B‘?ﬁﬁQﬁ' ﬁd” o1 Birhrere B SP WA ”stsyatﬁm response
810ﬂﬁ)typ§ aé Riidrédtghlsinb ef m@lirﬁ\ﬁa@tl@f indbée Pieegevttion of MHC class |
ittt €B oot Frsdle (ot 6 sT8aG St e LTLimune re-

g@dr\@él ty quantity of fully secreted secretion prod
uct, is desired and preferred. Conponent (I1V)
I eRueenirsaditidnard stie indection cinell bdlear&emeaﬂ@f&trfoag céllular systemic

east activation sequence for ressi o
5RE8ks BRE iBine BB BTRESRs re BhateriyronRRgs e g cels
NKﬂ'Ic‘éHEI andlosgameacelts eels ivabod gapasinglp attvaited by the microorgan-
m and/or is.tissue cellspecific, tunor

anl
@]SIO gﬁ‘g'{;‘}/?r] ien '%éY%ﬂ'ﬁb‘émgﬂ%ecrl fic, dendrite-specific,
ecific nctlon S
o e BB S 71 EReo gt BEC Insnicoraaniams ol tho invgrntor
p@esbbsth@tadsantagé freag i mfmetriseudpreemrngammmty bdginst the toxin nor-
aehy $ALL 2 cﬁgg%sglt% 2R 1B @ S ot rPante e B€ aSiEleRSi S Valti idlions
dmmfgmmrlqmuds MyseSyf GhokerdTvgihiabt/os &6 emes, iaparticolar CtxB, is there-
k)nst ance: i) constitutively active pronoter regions,

RRE e pronot er regi on with "ribosonmal binding
sH.&ﬁé%RBS of th bet a- | act anas
t

f E. L " .
Copleins AR byeuRl BOPRaRTe regape o dalafpgrator
mrlmawhecnne)baﬁddgla@etiddg mph(lmmugemsrdpy) Tr]!)a‘rémggfleihmroved patient
e o ing induced, prefera
5?’8@@1“2‘% gaf?aﬁ%‘éﬁ?"b‘)ié%?fg agt ive after IOr ecepti oﬁ in the
oA S IR L Bt en ST enREgR R pidiogag ese intumor
ihecapytoaly . ﬁ’ﬁncﬁpallyymlemmlroiot:g'an(slatsrmnlne in26tibn.ard klsb lsaitable for the

P S b SRS AR M TS APFRNE SRALBP difich in-
duction of a systemic ceIIuIar Th1 immune system response is mandatory. Examples of
such infectious diseases include, but are not limited to, HIV, influenza, HCV and other
viral diseases, Mycobacterium tuberculosis, Listeria monocytogenes and other bacte-
rial diseases.

The microorganisms of the invention are perfectly suited for the treatment of dis-
eases like influenza, which require an optimum protection by the combination of muco-
sal immune system response and systemic cellular immune response. In addition, they

might be useful for specific induction of Th1 like immunity in allergic diseases, e.g. al-
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of the mammalian cell, the activation sequence is not
cell-specific, but tissue cellspecific, cell

w@yeBesspeci fi c or function-specific. PreferabPgl/EB2901062237

activation sequences are selected, which are
particularly activated in macrgphages, dendritic cells
and |'ym phocytes.In a further %?'eferred enbodi ment a
m cr oorgsanl sm accordi ng to above definitions i

(GFalG TRt Ipsheh PRSColiS RN WPYIdite AscalleraeBdhatis fsew o the pro-

BirPORINCIRPoREM e E’u’%ﬁ’éle VOB oBtigats szvéﬁcﬁ@%uld be the
domai n, B-Raf V600E (kl nase dead) - Raf

OE
Riith Q5 e FPPYNA rRIDOPSE Heme %m'”ﬁeﬁé’f‘ml'{lfbe (%pﬁgg@eagamst the al-
Reriin aferbrfrekdtions aiiskuzas towBdaf THdi |Hﬁ\r$l§1ed@$i)n@e KD

(ki nase dead), prostate speC|f| c antigen (P
hemaggl utinin HAL (preferably fromlInfluenza A virus
(A/ Thail and/ 1 (KAN-1 )2004(H5N1), hemagglutinin HA1 2

(preep @r@wdynéd@wdppfdaﬁen@ortéq ébplld;aloﬁNan'l@efeW’éd/ehbodlment a
ut I

ég Hmnphﬁ §t{pér$1 gcécoAgilog ;qj@ g ayeﬂifgp ||safﬁa1pqntec? in ePpproprlate meallum har-
{detddt A PRSI ehtrif Ggtipe aa@tsutﬂdehhemtsj fsmhlﬂ@tte@dnﬁ &RMllized using

o SRR g BoRBY 8] oYHedr QB eY SBEPS i Iea TS stom-

éd:hTrB)sLstetn@b@ffwfestc@mamlr(gﬂ'ifé cell FOBES pRifefablyl Detvaden F0° to 10" bac-
sel e romthe roug consi Ftl ng of "H yA henol ysin

el”?mﬁb%‘falpsgﬁe?ﬁé?hor y eRgkR VR IR S0l it oget helr with
<o QBT AR o ol A, o3 R R LRGP doether wit

_Q&thfslcﬂontlfrgh? Buﬁdrw\;]rﬁqvﬁs lableto peoiralize the' stomaano acie wharinseutical

. el ecte m t he consi stin endoge

P o Wt eieoembogmay By &F B oo el TGRSR R prior to

(49, tanoliee repatd Wlth )Naaéreanbltm{@em;i raebbiately itcrnarlak ehe lyo-

th eESS| on of a qcj)n.#)rotel n encoded by both

Qﬁ% E?ﬁ%”aa‘?{& Elnﬂx? with yyaj ®n protein is secreted.
%2%@% elfr?e{n&gt 5 rﬂaé%\ﬁgﬁ%a Eoﬁ@ @Ctgg;&a?%&&ter washing bac-

@ﬂib@@b QtetheoB\ﬂ@ aWIzGafpteiérabtyfs@bCI&dsd or gificerine, and subsequently
The m croo

croor ven tion ]
Bt 90 oF ot G e aabl R syt AEh ey 1P 104 "Brcteria
bermavse! Tres preparaion iis prefevalshe useesin iarpHareacaticsi&it@b described

nor.-t ar.geting.., That is by nmeans of m croor gani snms
B2 5o ditn Eonh el o ac carriers of
genetic information, heterol o gous antigens together
W th protei n toxins are transported to the tunor site,
©XRh %Spsreeferred embodiment, a pharmaceutical composition is provided comprising at
least one microorganism of the invention, preferably at least one lyophilized microor-
ganism of the invention, and a pharmaceutically acceptable carrier, preferably cap-

sules.

The components () to (IV) according to the present invention are introduced into
the microorganisms of the invention by methods well known to the man skilled in the
art. If the microorganisms represent bacteria, the components are inserted into plas-
mids or expression vectors, and the plasmids or expression vectors are transferred into
the bacteria. The molecular biologic cloning and transformation techniques suitable for
the manufacturing of the plasmids, expression vectors and microorganisms of the in-
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as fusion proteins and secreted in situ. The
m croorgani sns of the invention are surprisingly and

wa@eooanssageousl y charac terized through an ef f i BCERP20ATIOh2237

superi or expression and secretion of the

transported, encoded and expressed toxin-antigen fusion
proteins, i.e. no cytoplasmatit and/or periplasmatic

aggr egat es occur. Moreover, by adm nistration of the ,
H%rg'PBé‘f%‘é(ﬁ'i"EWer’ the eeisay éh‘l"‘?‘%’ﬁ‘ the 3tt PpA gerrgsent Eqptipe experimen-
&bt ar i Mmune system response is surprisingly

elicited conpared to orally adm ni stered protein

vacci nes which in contrast induce a systenic tol erance

of the imnmune system Mst notably, beside the

inmme@@ugé%;ﬁria%e&bemie??]@ahbmIsahe b rawrfsbférm(adicament
response or . e, e.mcr rganli sSnNs e . . .

bRp B P e RS AANGANY REraRrBRySS 6h Mo HBOR | Thednistration is made
loealtyr draly sdmidally, fenihethaed érally, eldrally( etkally ARt thé epiaginyis, into the
elg)hance tlé}%s CTL i nrmune rﬁsgﬁnse. Further, in a}qultl on .
BPCHHS A METEBHIIHE BO @ ARDHERMEARTORAN PR o L fupogor into
#eYed dircdafiomnd CTL i nune system responses, the

innate i mune system e.g. NK cells, NKT cells and/or

garsueh teddicamlent ptdparatiofs atesior pstapté sugpehsioasdi th@ifstobrganisms
i Croor I.sns, of . the inyention i nergistic

t . . :
el Ve EeBlobP e e 4 e pbainactet pilefie by
th ' [ f .the.i t.i th . .
G0 S0 A B P R i i gpmisvavon o
agaidivainenhacdopdingntothe invierlidryfoe esttemtret amaror besphylagis of dis-

I NSt anc

tet t ' f d t ti-tet L .
G Rk PORISaRoSATERE B GBSe O Reuoi ipRn 1A Facragmigistration
apstogimatdiys 16101011 infcrodrgamennt otk adveRtiorBarel ®intihisteeed. (frtiee ad-

referred,, The m croorgani sns of . the i nyention are .

iist{GY 81 1N e o B G oRn S shieimienya pogs 1 cause a suffi
tiemeamvriamiei regctionsitd numbgetoast ihjedbrt hak NaTbe dcrddsed.apy .
Thereby an i nproved patient conpliance can be

ac gurp hommédratibio vitie microbeyanisasad tgeinvanisn ahe tdierance for a cell
t he use i@ t unoy, .t her

inven[tion are r1[cz tJirri{edt r
pia e g BpioRamil, of staiFe poupgronlenid thupigl iarE iR the w-
moeordisates,us bakee, dndra dtrumgtsysietmiteintmarnrcesporse arbyted xgainst the
Rlnh soelob e s SETS B dceec, efehfierfia Wi fefeaon St dihchent ()
hissqetiniae immaumaredationT iy diréatadplties eatlusivelh agaihsiahé ausor or also

es |nﬁ ud re no

SN Hie i Eiindibe BoRls. e WEER Y wilol belcsioinats:

tubercul osi s, Listeria nonocytogenes and ot her bacte

In another aspect, the object of the present invention has been solved by providing
a medicament comprising at least one microorganism of the invention comprising
above illustrated genetic components (l) to (1V) or at least one pharmaceutical compo-
sition as defined herein.

In a preferred embodiment, the microorganisms of the invention can be used for the
production of a medicament for the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions selected from the group consisting of “uncontrolled cell
division, malignant tumors, benign tumors, solid tumors, sarcomas, carcinomas, hyper-
proliferative disorders, carcinoids, Ewing sarcomas, Kaposi sarcomas, brain tumors, tu-

mors originating from the brain and/or the nervous system and/or the meninges, glio-
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rial diseases. The m croorgani sns of the invention are
perfectly suited for the treatnent of d is eases |ike

WO pdoBOSsI24e, which require an opti mum prot ecti oPCHEPINE062237

conbi nati on of nmuco sal inmmune system response and
system c cellular inmmune resp e. In addition, they
m ght be useful for specificii dUction of Thl like
immunity in allergic diseases, e.g. allergic rhinitis.

RS sifekoRiagiersas, sieacariang@in k‘ﬂﬂ%ﬂ %F‘rl?ér &iAngy el gREpineRas, prostate

tsnckt pesbtdt® chrbRoRas, doRhéctil@XiédueGMABRNSIH tisahd sér'&@mas pancreas
E’“ nci pl e of action of the respectlve vacci ne woul

H@%H'V?rttUB‘Pr% Read Hmpie ness e QWW%W%WSHM?'Q&E‘”C”

bé’t’&b‘él#cdrﬁ*éao%méblﬁgt@hﬁ%tthpmgnﬁ lesli@nfreantdt, @hé easte?, bronchlal
reacti ons %%dseases t owar ds Th1l i nmupe response

PRENEMARPrRvRi£2BTer aﬁnﬂ@aﬁ%r%omés a}tawnabﬁrﬁceapplerﬁctq'ﬁJmors
ol eAreinbrAs SRBRA CBROhomas, FhEE&]idad tirhdra] dVaRCiEiRiord/Srian
to this jnvention is fernented in |toq propriate medjum

haorsederi canacweIMEdl dIcReReVixE ”&ﬁ? gayeper of body of uterus,

S1PES BAEINbMYS, fcPBIOMERIbPChr@fe &4, @theliry b%gdéﬁdaﬂGer bladder cancer,
| ze

ap riate substances and Ig Th

gm&er Pagrloniss sRNAIOMas Mglarangsy N acsuiardesianasmgss feykemia,
WBﬁl@'leﬁﬁeﬁﬁH‘b@Utﬁllélﬂ(ehhé @yrisdm 43U Rettisn Rriraf &rsRlerial infection,
bet ween 109 to 1010 bac teria. The cap sul es are oral]y

lﬁ‘ﬂ%‘%ﬂ@énc WPRiR Inflagumationproap Fr%\?‘?t%@i?d/ of %@H@H‘P%@IS%SGS
ba teria as descri bed above ar tr|b ed t oget her

clesBBlesl Gt RomRP 8¢ B IRNEAI- 20 hiBY. Lagienal meningts,

B@tuﬁsrn!’rﬂbr@cﬁe”bé]@ @hwmactaﬁogk (cﬁhﬁfréf@ﬁ@ikkbh&ﬁ'ch&lbfa) diphthedia, epi-
Ere erre errbodl thls is a car

RMICAYPNUB PEIAR. dpgjonsIP5: Iggoag@-ﬁanls%sg@pg%asnlregtospwoas listeri-
@ﬁl@pﬂﬁédls@hé.é? mb@bs@ﬂﬂRB&\K@f@cm,, nbd&'ﬁi‘@id‘s@t@rwsas whoopmg

S, vt SRRt B e iR 1B 0 FtE R BMoLP i Spot-

erq7e€3'@r B! s@mohslidshy, §cé?r@$fé,velafsh©élldés%sb pHllisbegarfue! ir@&choma,
ilized via agzt abilizer, rgage era succhr os

e@“{%@r {Uagemia, lyPRIFRTEMRIUS: P )éﬁagﬁlg{eéq%,set&a%qna y

cBRebGepriafsebsdd.y i n concentrati ons between 109 to
1010 bacteria per dose. This preparation is preferably

usegral infedtiphacdms el betalre hottlmﬂtédd@s«: DSbAm$hﬂM@d Edmplex (ARC),

cQnj uncti on h carbonate buffe
SRl e oglel hariRToehe CHIO MRS RIS Cdsefoi fever,
Dengud feléry Elatbla:chaémglrrﬁégic fBlv@f %@h@,&ﬁotsdmoﬁhoqth Glsgase hepatitis,
ventl efera .east on L11ze
HEES i, BT Ainists R rith 028 Ay oo e R ReAsesaMegpuro
Bé‘élﬁ@ﬂﬁi@hcﬁfe@@r[ rni‘etitloui)ﬂheﬁ@f@hio}élspﬂlpnﬁﬁl ®iomYBKtis, progressive
qu%gfl ﬁ%&gghﬂgqa&%éﬁ&fEQ%IIQQSAIQS smalf;))ox?varlola viral
encephalitis, viral gastroenteritis, viral meningitis, viral pneumonia, West Nile disease,
Yellow fever.

Chronic inflammations or chronic inflammatory diseases comprise, but are not lim-
ited to, chronic cholecystitis, bronchiectasis, rheumatoid arthritis, Hashimoto's thyroidi-
tis, inflammatory bowel disease (ulcerative colitis and Crohn's disease), silicosis and

other pneumoconiosis.

Autoimmune diseases comprise, but are not limited to, systemic syndromes, such
as SLE, Sjégren's syndrome, scleroderma, rheumatoid arthritis and polymyositis as
well as local syndromes, such as IDDM, Hashimoto's thyroiditis, Addison's disease,
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the m croorgani sns of the invention by nethods well
known to the man skilled in the art. If the

WOnR@BOMIgENi sns represent bacteria, the conponkCt/EPANT062237

inserted into plasnids or expression vectors, and the

pl asm ds or expression vectors %fre transferred into

the bacteria. The nol ecul ar ogi ¢ cl oning and
transformati on techni ques SU|tabIe for the

ARG H9HI BOriesls: %pa@meagat't@xﬂp@%w@cﬂfom@c@%h@aa%o'm
AURE PBEMBINLIS Bfachiatgtiple\eRidsn are wel | -known to the
person skilled in the art and represent routine
experimen tal work. Another subject nmatter of the
invention is the adm nistration of a medi cament

pr Qﬂﬁfe@bb@n%m%@aﬂﬂbﬂ@ cohrising BOREGIRINeSIHR rﬁ'&rdol’g%lnlsm as de-
énventl e adm ni stratloq is made | o

heyein oF ppleaaptcp[nelp[pgfrg%‘ceéltl%q. gpmo&w%?é%l & hereln according to
éleﬁéréin| descihifdderh bR ehtd @rise in th@ttﬂeatrﬁ@nt%lnbﬂbubrdiahyllaﬁh @f physio-

ul at ur Into a body cavit
B el R R i P R Ottt GRineadaibin are aiso
safibrsRAB) the peBantatvepnsn.are for instance suspensions
of the mcroorganisns of the invention in solutions
f arm bihéthet gspiebe tHehubjeoref Hie,prédént mbér&ioﬁwasib@jeﬁeeblk/@mby Providing

Bt Spredloh Sciatirimbindaantiner 4T o has durifed herein.
Regerrall a1g nhicrobRnishvemnhé tivehtion th@t&:a?@%@tdﬁ@%neﬁ@dérﬁld or expres-

BB E Ao B uRor e e a1 1) SeWelel e at 1 on,

approximately 10 to 101 1 m croorganisns of the
i nventi on are admnistered. If the adm nistration of

hot!® 2RB8 deret e dege A Me iied inkelBion S Bk SaliFby providing
tprdzess for e @rddiaion tod a reicrooyaridaedt.theMfnt erition, wherein a plasmid or

ni.stra nm croor ns_pf the inventi
b Rt o o Bt R R e it b A Pl
fonatamite this plasmid aredxbressionaettoasue cel |, from which
the t u nor originates, is broken, and a strong
system c i nmune response directed against the tunor
and/or its tissue cells is triggered. Depending on the
selleahotber adpecih theoobgett of the, pr@s‘einslnaethtlonlrms besmaoleged by providing

AR B B! R Rl B g o

mbémﬂ;cafo’ompmhlon las kscribed@bovedl medicgmeat & ddsaribed above and

LR s R R S A

at | east one mcroorgani smof the invention conprising

above illustrated genetic conmponents (1) to (I1V) or at
hﬁ?}FeI§8ﬁb§ioH%?{HEB&§N%b§al conpo sition as defined

Figure 1 depicts the nucleotide sequence (5 —3’) of E. coli hemolysin A (hlyA) se-
cretion signal. The Nsil site is underlined.

Figure 2 depicts the nucleotide sequence (5 —3’) of E. coli hemolysin B (hlyB) of
the E. coli hemolysin type | transport system.

Figure 3 depicts the nucleotide sequence (5 —3’) of E. coli hemolysin D (hlyD) of
the E. coli hemolysin type | transport system.
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In a preferred enbodi nent, the m croorgani sns of the
i nvention can be used for the production of a

woredsosarent for the treatnent and/ or prophyl axPGI/BP2007/062237

physi ol ogi cal and/or pathophysi ol ogi cal conditions
sel ected fromthe group consi @jng of "uncontroll ed
cell division, malignant t unor benign tunors, solid
tunmrs, sarconas car ci nonmas, ﬁg rollferatlve

di dd9ireddenicls mWC@Qt'd%ﬁ?%”Q‘%\ & hupeghgpstate specific anti-
%éﬂ G@?@SNlthBﬁﬁél%dl HEpde, addésEBA ﬁu&beQMQ@éGMOﬂﬂ@éﬁp‘iéﬁ@ prostate-

rain and/ or t nervous system and/or the nen
gPachireatioermmd QQWSI%%CC’%’HS&'BEH09&93&0”%%%@9 pept'de AA 26-
g@ncer, kidney cell carcinomas, prostate cancer,

prostate carcinomas, connective ti ssue tunors, soft

ti Sﬁg@'eﬂ'ﬁdéﬁm@ﬁwe MRRGLEASedueiBs &' —JSP)\bﬂEChbléF@Téxm b@shit B
zgg ) neck tunors, oesophageal cancer9 r oj

f )e"P“ hoy’ sigpRl Rept %”COFIP@F?{ regiqnysidss ﬁﬁgﬁﬁ%ﬁn number
KestAocWibiio chaRER toxA 4AG 1B geHes f&fdhﬁlém é\nteﬁ%)@n\ SHTRls A2
@r east. cancer, manmm carci nonas, intestinal cancer,

ct al tum)rs col on carci nomas, rectum

Co IR DR ek A B PR R0 s

RBYJ 61 MAREsB-rafgiteen BRAFHBecedsidH Rintser MIB7RE$Homo sapiens B-raf

car Gi onetri al car ci.nonmms ry. bl adder

i PR mE R el ol a2 o ol el as 1477
fRITBgdNAIMYoepliBe: AFONEES 766 WitHdLe AIA 483-4TE) 30tE g the VE0OE-

| eukem a, chronic | eukem a, acute | eukem a, |ynphonas,

I“Hfaé'et‘. on, viral or bacterial inf ectl on, influenza,

23[ nf l gﬂ% %Otlé%g‘%gﬁrng gcolf ﬁ};ﬂy%m §@7 restricted

BLRafaﬁGQOE@bmbpem ted to, anthrax, bact erial nmeningitis,
botulism brucellosis, canpyl obact eri osi s, cat scrat ch

di Sﬁl@l&e 8 @éfmdtetm nudigotitidesquence (b’ 3d@fthe dganeticifision construct of
b E 8 g ionellosis, |leprosy (Hansen's di sease),
g%t g I‘O|_Slly listeriosis, |lyne disease, nelioidosis,

Y ST RO B erBE LS U5 vRRRL M congyuct o
CBN-eB RaFRN@k)yEISA}WA.ai n Spot ted Fever (RMNSF),

sal nonel | osis, scarlet fever, shigellosis, syphilis,
t etFagure, 1(1dmd1mﬂna nut:lebedecséqmense (w3 petheayenttiptusiod construct

oEiEB i AT YoopR kBRIt RED T B one compr i se. - but
2" 108 11 S0 b Qn bR e leBioh 8 L8 o Sn M hsion pro-

HpOX var ce onega OV|rus
tefsdao tiflergnt Catteri@ dpeties kechabanant fbepMKelyfl%ﬁ/kCthEbol a
haenorrhagi c fever, hand, foot and nouth disease,

he Fagurei 12 dagmtp EN-gammiheecretliay paisn@yisears, a iHegsure for CD8™ T-cell

%ﬁ‘é ’nHStre%r%n{u e;%%te a(ﬁ@@cellﬁVeQEOnéeg%Ln?c% wn%rd%lth dlfferent live

aenDrrhaglc er US Fononucl eos|
paicineroaeldars.i s, progressive
Figure 13 depicts the reduction of tumor volume in response to immunization with

different live vaccine carriers.

Figure 14 depicts IFN-gamma secreting splenocytes as a measure for CD8" T-cell
and innate immune system (NK cell) responses in mice immunized with different live

vaccines carrying different immunological adjuvants with CtxB-OVA fusion constructs.
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mul ti focal | eukencephal opathy, rabies, rubella, SARS,
smal | pox (variola), viral encephalitis, viral

wQ@amsossomt eritis, viral nmeningitis, viral pneuP@IER2007/062237

West Nile disease, Yellow fever. Chronic inflammations
or chronic inflammatory disea AFS conprise, but are not
limited to, chronic chol ecyst br onchi ect asi s,
rheymatoi d arthritis, Hashinmpto's th roiditi

i nfIGhealdaPid e f tﬁ'%%@eﬁj%%?‘éf‘ﬁ”%”@b?‘?qr‘?@”éﬂ&h'c“e” influ-

Eh R HErsaddliiamSe) - kB flfs%‘hlgﬁotélh@ ik h@ferlﬁmufﬁ@&@é‘ét%h %ncom
Aut 0| rmune di seases conpri not limte

RESInorine fullsegrerecol "@J’\Em%@@ﬂ@”méﬁ&gﬁ@ﬁ sd%%yﬂ%ﬁi A-HQZ’) without

ﬁm@ﬂ@n@ﬂ@ﬁi@aneﬁ’@@.@ﬁwﬁm 2t) aLlI'@é’dtériu%te@r@alﬁr@héflfhé’é)ﬁéﬁda%eﬁﬁ/ar Ty-
| oc a such Hashi np

Pmmuavra.wapE Lo TN gd av%a%@waﬁéréﬂm@a@/a\ﬁﬂf@w.sgrovar Enteriti-

818 9hERSsBain Tne/Rif PESIHPLbdith BOHMANN ANSYAL HEN THASBRES, CO
Ké‘t oi m nune haenol ytic anaem a, nultiple sclerosis.

rrespondl ng nedi canents conprl Si ng at | east one one
herein or ea

oor gani sm as defj ne

phj{' g‘lﬁ‘i‘%?éﬂts k’P{' OPFREN e PGP @gﬁgr %P r@t&%‘ﬂ dehiyA fu-
&ion pldteiher ei n descrlbed enbodi nents for use in the
treatment and/or prophylaxis of physio |ogical and/or
Each Uiy delﬁI% t‘h@'ex@%glbg Iagﬂ%eﬁ@tl&eﬁcme hﬁﬁbnqrndttedﬁusmgem vec-

er e also co e presen enti on
ok Pk oo Al s el Sel P pEEehivBY aig Pr ohcteral
fresndeen sol ved by prOV|d|ng pl asm d or expression
vector conprising conponents (1) to (l1V) as
A) lavss AatAd Ahaly@e of sipeehantedcatihgto TPCENVGBRDS Mg &fteB-Raf

LR, Lo Rel Bty SanE 128 LEBSt bR\ AR 08, SXRSR1a, aa: .
ithMﬁInUﬁt@dAhHieﬁBlRaf WGDhle%fEBXB ﬂ.&mhqidrotgtrh'g nepkePwittdfhe upper
t he pr i nvention s been sql v Y providi a

1 Bag RE Ine et Set BrPar. 46 Hha Fovey Al EE: biihedn Bench:
Mamemeista;newpaﬁemmacaieplabasmwom expressi on vector as
illustrated herein is produced, and a mcroorganismis

B emsvdlertrmdlyeis tab in Aj $sify tiemetyoprodudadessit HIA watidaely .as detec-

G BB LRSS, RS D55 G T BRESne .

EocpirMeBKDC Atind 8aS.tty o & yar & Narer & &8) ityphinadriunt erolAn Pediéin darker:

VBt BratTak P S RO Gt e @%Co%bﬁﬁ oSO
Pt i Int B ER s SeisneR o RO H Pt gt

pMKhly1.

The contents of all cited references and patents are hereby incorporated by refer-
ence in their entirety. The invention is explained in more detail by means of the follow-
ing examples without, however, being restricted thereto.
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Figure 1 depicts the nucl eotide sequence (5 3') of E
coli henpblysin A (hlyA) se cretion signal. The Nsil

W@ 2G08/058944inder | i ned. Figure 2 depicts the nuclBOI/EB®07/062237

sequence (5 3') of E. coli henoblysin B (NyB) of the
E. coli henolysin type | transport system Figure 3
depi cts the nucl eotide sequenc& (5 3') of E. coli
henolysin D (MyD) of the E. coli henplysin type |

rt system Figure 4 depicts the nucleotide
sequence (5 -3 ) of human prostate specific ant i
gen (PSA) w thout signal peptide, accession nunber

666 no sapj ens prost at especi fic e
Ekimpia b CoRstrition Bbreaionrne s ol RS R CuBuian proteins
AA 26 26h differeht Bacterial cipecswainge nucl eoti de
sequence (5" 3') of Cholera Toxin subunit B (C xB)

wi t hout signal peptide enconpassing regi on 204- 494,
accessi on nunber KO1 170 (Vibrio chol erae toxA and
T@p&vgem&a‘élbﬂltm dsernaoren‘at@rtbé emba\cysafblum Et &liAdoe | hemolysin se-

G007 Bsterp STl (S0 BTt BT ReA B GRT M R TasrBgic ant-
QérocF]gsA) ér’taﬂékaem mm&&mp@nemsmtm Ob%bﬁ&d{dvbmpam—m@ fusion
a roteln cdads e
i 988 S0 Lo e O T PrS et AL e RIPf g tested in
Olﬁeltelnd@ranﬁﬁeg‘h%e Badendl tstraiut, wiicH 63-pbichtiathondetilisnige Vaeine
e 7 dlgﬁgc s. t he. nucl eot

d
SEataRduRbERSany! B FbofiBRbiioB ke 15588 & g Riesmar
Mﬁiﬁ@ﬁ:rmndn&m@g torEN@Z%m)ﬁ , Shithpiastoeeh bﬁavl‘tiﬂﬁly&ié&fﬁl&dt (G?ntschev et
e S1 ON construc (0]
%Sg @%&SCheHle@ﬂP 1r—9t95e\l\@) @5@%%8@ t he nucl eoti de

sequence (5 3'") of the genetic fusion construct of
Ctx - B-Raf V6OOE - HIyA Figure 10 depicts the

E ﬁl ?‘?rt' It{d l?c(;'rso%%Uf Ci:'?a—{ e%/%%ktp&ﬁ@g eetglgﬁléefsgsqlgcl)ynector deriva-

Hl yAive gure 1 1 depi cts the functional expression and
secretion of PSA-CtxB fusion pro teins in different
blae teptacames pefche ampiediontesistante tassefiishpMORGA-vE@tsigrformed as

QUG ARG Sod {RETIRoCT oL g Pl enocytes s @
et 4 &3ROIARR: PP (S SRGTRTHEAABATYM LBGTETRIGRETTAMoCeTT
TTTTGGTGTAGGCTGGAGCTGCTTC-3') and an anti-sense primer P2 (5-GCGATCT

GTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCATATGAATATCCTCCTTA-3)
and plasmid pKD4 as template were used for PCR to produce a fragment carrying the

kanamycin resistance gene (Kan®) flanked by regions homologous to the ampicillin
resistance gene (underlined).

E. coli strain BW25114, harboring the pKD46 plasmid and the target plasmid pMOhly1
was grown at 37°C in LB medium (Difco) supplemented with 0,2% L-(+)-arabinose for
3-4 hours before transformation of the PCR fragment.

After transformation the bacterial cells were spread on LB agar plates containing
25ug/mL kanamycin and incubated at 37°C overnight.

The next day, Kan" clones were picked and incubated for additional 48h in LB medium
containing 50ug/mL kanamycin to get rid of all ampicillin resistance conferring plas-

mids.
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vaccine carriers. Figure 13 depicts the reduction of
tunor volume in response to i nmuni zation with

wa@lpdoBessomt | i ve vaccine carriers. Figure 14 dePCTEB2007/062237

| FN-ganma secreting spl enocytes as a neasure for CD8+
T-cell and innate imune syst_eﬁ (NK cell) responses in
m ce i mmuni zed with different ve vacci nes carrying
di fferent imunol ogical adjuvants with C xB-OVA fusion

ERALL P@E?%Wﬁfegiﬁl%:t‘i%wﬂ%ﬁl s apgampicfliinspensttive phpri¥Re d he re-
Elﬁgerﬁélrﬁ(iﬁ k&Y |_?ef'h‘éfb?tth@ RaR? c4d3bk fEs chifirmdd BYPFER and sequenc-

emaggl utinin xB fusjon proteins in a
\V‘@tE‘?e? rege\ing RidsMitbwas palled PAHEYR passing the ful |
sequence of HS5N1 haemagl utinin (HAL+HA2, depicted,
HA12), wi thout the transnenbrane regi on (HAl12c). Live

teguat ed S nterica serovar Typhimurium
\?/éc'r&f’ﬁwgﬁp lﬁ»@“’a&n%lglpfﬂﬁémgt t enuat ed Sal nonel | a
nterica 0
S Pt ey B RN AP VAT C R R ey Gianisies
e Lg@ﬁg:?é@ etriﬂ&armhuélng@bhﬂer BSAWNYIE & GG TECTGATGCATT&GCCACG-
X C sion proteij icts
iRt el o B o e Bk S lios ALy BH PR i per
68inBg it HTharael F?élep&@(ﬁﬁ&nf @ﬂra:@dtm@éhd aﬁe%%ﬁw fer_bQ:lycIes at 94°C
traln n a la. and ot her bacteria
1&7"Hs§%@r ﬁmé% aR ?2/&@?3? ysi s of supernatant
g@ ggelfsgﬁn wqgﬁée &s:ires ct?uSI yﬁﬁ%&lﬁ%ﬁ%&@%ﬂ ﬁ‘gl’ol’)(/jl {hoerpsa
berd)iwad yriskriad i@ theSindly _NSI/ Btk ﬁfbth?e aKookt vebie p'&R&ﬂyNG‘ﬂ@ fresulting
roteip is e th the upper arrow
AR PR bbb gt b MRRae FE TRy, ana-
Yeakiey testrivtibit bogwis Bensdguelbsdk Pre- Stai ned protein
| adder, # 10748-010 B) equivalent analysis as in A
using the newy produced anti-H yA anti body as detec
tion antibody. Lane 1, 2: St MPC constructs, |ane 3:
£ tQiphingTyf2dMKMyEPREOCtkBiptastnid E. col i MBKDC, | ane

5: S. typhi Ty2la, lane 6: S. typhinurium ar oA
Bendespriméviittie Ball (m%AAAﬂg@TACﬂGﬂTG'RE@AG’GT IQ@EIAAATCACTGC-

S ghE pBisREssmé: e Si G erahihaattcecelapitTR ikTecacT

CACBATIECEB) WpM(lhEleﬁl to amplify hyd?ftl% At291 dop RNA-Feagneeht encoding
Fga;g{r‘é%{%? BBk BBl LPRAL Gid Rh R¥h A BRBAES, L ¥ny). The PCR
was performed in T3 thermocycler (Biometra, Germany): for 30 cycles at 95°C for 30 s,
55°C for 30s, and 72°C for 90s. Sense primer Rbs-Notl-forward (5-AAAAAAGCGGCC
GCTAAGGATGAATTATGATTAAATTAAAATTTGG-3") and antisense-primer ctb-Sall-
reverse (5-TTTATAGTCGACTTAATTTGCCATACTAATTGCGGCAATCGC-3") were
used to amplify by PCR the 413 bp DNA-Fragment encoding the ribosome binding site
and the whole coding sequence of CtxB from V. cholerae El tor. The PCR was per-
formed in a T3 Thermocycler (Biometra, Germany): step1: 30 cycles at 95°C for 30 s,
50°C for 30s, and 72°C for 2 min. After purification with the Qiaquick PCR Purification
Kit (Qiagen, Germany) and the digestion of both fragments with the Notl restriction en-
zyme, the two fragments were ligated resulting in the 594 bp Ptac-ctxB-fragment. The
resulting fragment was also purified and after digestion with the Sall restriction enzyme,
the Ptac-ctxB-Fragment was inserted into the single Sall site of the export vector
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ence in their entirety. The invention is explained in
nore detail by neans of the follow ing exanples

WaORkos944 however, being restricted thereto. EXe@PEP#87/062237

Exanpl e 1: Construction, expression and secretion of
PSA- Ct xB fusion proteins in di ferent bacteri al
carrier strains To prove the f aS| b|||ty and
denonstrate the efficacy of th

PMRBlYy S The r@?%fmgo?lawgt%mlﬁp%@té@ é’aﬁ LEH'%?P‘ BPdtleiaed

DH5LIBAR (InAftby RN Serhhg, MMAFbakAd SBQFnckg. ant i gen
(PSA;é :'(and p?otel n toxy?n cdgﬁponents here O xB, as

adj uvant, a PSA-CtxB fusion protein was constructed as
descri bed herei n. Expression and secretion was tested

iD dCloh@igcot PYA-DIXBAY@AS Vissioaebastiradt st rai ns, which
are potentially useful as live vaccine strains in

sémty prtnhiﬁrﬂﬁ{y% /NBII @'r@tb@pAﬁ@CACitAwmmmmwAsAbmmAT-
e asm e re V. [ ,
20 ahd Sl tatmmd L i Bt el Badl By rt adetiiacee
G@GGA:TMC@GCHJATCC?@S? (SMIi{23¢ BA1AY %8k usbét&amqstlﬂylbgtHMa
Nn-resi st an Si,on ve
eI e e isRauuiie clp deng Mo ciiferde . Afer purt
c@phsiitirtne QtAGEER PER Hurifdddioh Wit w@gemeﬁfeﬂﬁami aAg digestion with the
g/glz &s rb:?prhg?zy& eBhR fr%lg(rjne r(1:[a]1rery|ng %1e0v9})ldle Icg(Bb grelngfvvithgut the N-
terraaTAd! ﬁﬁé@éﬁ&é’m@'m'm& Eﬁ%TIVSIFS'EE'BGthe export vector
OURT P e s R T M G nES el i (el DHEZIpha (Lite
WMB%EA Boel/esdl st é‘eo)uegmﬂ Thasioimadn péR4ens was aplpitiel from
e. uUs roauce C
eV A e R il el elciel
mgmgwwl S-3 Yarid e P8ABIGAtl (51- GG%TB m@ocamb GT-3"). PCR was
r al bor.l.n
RESE o B Sl S Gﬁé%@}etrsvégﬁﬂaew%ww vtgg?’(g?m? at
ﬁvc%far ﬁ)(c‘mnkwJ 5a°8 f@rfEﬂmumaﬁa)vE eDjor 2upipl Emfnve@fwm b{d@iuat%/as sub-
ra ose ranst or nat.l,o0
sarvehipbpnedRtine S Bl ot NIy B g e S oeap PyKly-Coce-

PSAlvegaswerifies by RN h:ﬁ’almﬁanqoéeamacm@nt ai ni ng 25ng/ mL
kananycin and incubated at 37 OC overni ght. The next

day, KanR clones were picked and i ncubated for

addi tional 48h in LB nedi um contai ni ng 50ng/ nL

KkEn afxjeressibn apetsecretiont ofdflubioamriotaihs imdiffeserg thacterial species
conferring plasmds. Finally, clones were selected wth
BsiKgsiandad eagiopbidtibn peeedires vaagrhid pdKhhe CtxBARSA evas trans-

formed into different electro-competent bacterial strains. Kanamycin resistant single
colonies were picked and grown in BHI medium (Beckton Dickinson, USA: Calf Brains,
Infusion from 200g, 6.0g/L; Beef Heart, Infusion from 2509, 9.8g/L; Proteose Pep-
tone 10.0g/L ; Sodium Chloride 5.0g/L; Dextrose 2.0g/L; Disodium Phosphate 2.5g/L)
to a density of 1x10° cells per ml. Following growth 20 ml of culture were centrifuged for
30 min at 4000 rpm (3000 g) in a Heraeus centrifuge at 4°C. 18 ml of the supernatant
were transferred into a fresh tube. Subsequently, 1.8 ml TCA (trichloroacetic acid, Ap-
plichem, Germany) were added, the liquid was mixed and incubated for at least 1 hour
on ice. After incubation, the suspension was centrifuged for 30 min at 4000 rpm (3000
g) in a Heraeus centrifuge at 4°C. The supernatant was decanted and the pellet was
washed with 1 ml acetone p.a. (Applichem, Germany). The precipitate was centrifuged
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pl acenent of the ApR gene by the KanR cassette was
confirmed by PCR and sequenc ing. The resulting

WEb@snssd44vas call ed pMKhlyl . 1B C oning of pMET/EPRBA062237

pl asm d Sense primer PSA-NsM ( - GATTGGTG ATGCAT
CCCTCAT-S ; L/s/7 restriction sites are underlined)

and anti-sense prinmer PSA-Nsi 5 - GGTGCTC ATGCAT
TGGECCACG SA? were used to anplify aDNAfra%rrent ,
PrdBaingt F50 B BeRY QPCF%H%\@%S %Fr'f%? Al G- Ahe PeiRd Mg air-

&¥ed ﬁfdot?:char( & Wln’ﬁﬂor@»Sx @abhﬁﬂi%ﬁeﬁﬁbmmlsﬂ%l Iq 68/ Qb%s v/v)
or

t
avwrov@%e(wvaﬁ%gm.deﬁew' ﬁﬁ'f%t%é°/N§\1/Y Z’r@g?qapto@ﬂ@ﬁo@rﬂ%% w/v)

bﬂb%o@hlénél LA RIth or @RRGW bBEh- MB@aQ@étrﬂlﬂﬁle(Laém&hl ﬂﬁﬁ?(t%dgl of so-
into the smgle Nsil site rt vector

lutig weredesgd:t rn@"ﬁl'%@n‘ﬁ@%ﬁﬁ% E@%S ated projeias WPF%?:'PC”OphO

Rtic&y tranbldrb Q%s(elrmwlbt rt@ g9Hénhd P?é[ ﬁﬁr@k&éllulcﬂ;@&nérﬁ&%ﬂe loAmer-
restrjction anal éSI s and S uence

R PYRIG R B atar oAb ke pidat WA P S (Botassium chlo-
ndb%\é%/l @&%%WA%%WE%%@%m@ chloria®8.00 g/l, di-

ti-sense Pri

ac
ety eroRsn@hes WW@ 1.139/hepaiiEgd é@gﬁrﬁh? fgmbrane
s Rekhad i CPTBS)HJWM lsagiR0bated Wi E@chBhélQaEélpémI BSA antibody

from 1 -Plasmd (Arersham Bi osci ence
e RARO. Heamsciy GG UPPGF LoDt ameRam sy Rarany) or HiyAs
ARIRAR G éntsdrRY ERAY) 1 99%9 rand @ubdeejuehthdihcatéCwittP HRPXotipled anti

30 nd 72 f 90s. S
@gglt r/g QPQQ’\EPI%I‘]C(V@ Hawgw% @@eﬁ?& 1pﬁ IThe Western blot was de-

(I RN GOAR R AT TChAAMI hAYBAAEhEE RE(SE Healthddle Life Science, Ger-
anti sense-priner ctb-Sallreverse ( " -TTTATA GICGAC

TRRAT TTGCCATACTAATTGCGGCAATCGC- s ) were used to

ify b ment ding .t he
FioRe A oM yncianal SrRIBISR et o 00106 B SSde fusiorpproteins
ﬁta?(\ﬁ’arfelfmb\écteﬁbloétﬁir%emEludIn@rEscH'QQ:hEQ:@)h\@ﬁ Bainiorfela agllin,

ElloPadiorforo S ApRonels | ALTE L8y el B ool Eniioa spp and

8higbM fledhbesppuri fication with the Q aquick PCR
Purification Kit (Q agen, Germany) and the digestion

TDI?]e Balﬁﬁr’fbngerléiﬁmﬁlﬂtﬁ1wlstrbmlte_&prelébgb ah@%lbél‘_eﬁﬂig _BBA&Ih’[XBngion protein
the two fragpents e.ligated resultin n e
wesdopsed B Qe CSleguon ddRRecis i A aRups bz un-
perrDENed2and after digestion with the Sail restriction
enzynme, the Ptac-cfxB-Fragnment was inserted into the
single Sail site of the export vectorpMhly-PSA The

resulting plasm d pMhly-PSA/ Ct xB was isolated fromeE.
col i
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DH al pha (I nvitrogene, Germany), analyzed and
sequenced. 1D Coning of PSA-C xB-H yAs fusion

W@osnsadet Sense primer 5 cfcb Nsil (5 - GCATATEBOAEP2007/062237

ATGCAT CACCTCAAAATATTACTGAT- 3' ) and anti-sense

primer 3" ctxB Srfl Nsil ( - TTTTTATATCTT

ATGCATGCCC GGGCATTGCGGCAATCGC T ) (Srfl site is

bol d?%@\r/\éere used to anplify Iy PCR a ~300bp DNA .
Fxam HE%ﬁ?*’rRP@Sﬁ?é‘ddﬁt Risctionagainsittymot el ghajlenge in

El tor. Afhfige iWhlhized Q\ﬂiH Sdlimdriella shaird ftvétig ffsidn Eroteins
Purification Kit g_ég g F’gerrmnyc)ém\nd di gestion wt

the Nsil rekiumerantigeps txBog afNgynent ,

carrying the whole cth gene w thout the Nt erm nal

si gnal sequence, was inserted into the single L/s/'/

|te o@othee ort vector M(hléC &@he refSU|tq§F_q?

VHRKRIREr SRS (RESUPQir RFY tive SHicacy elgtecr lysjoRproteins
6ﬂ¢u ndr AefeRekng paﬁém t?“r{asl wgsa@bl rﬁ&%t%ﬁé&iuﬁ‘ afA edimal Agndrumsddel. For
sa e . was a rom pl asm
B RO e 2 8 RO, O B e A P BN GBS P A, ox-
predsiflg andPE&éerBiingthe CtxB-OSRHEII 6Kk ASHANVESGOmPared)with dtk& control
was carried out in a Thermal Cycler 60 (Bionetra,

B3 hgen, Germany) for 30 cycles at 94 OC for 1 min,
56 0OC for 1 mn, and 72C for 2 mn. The 0.7 kb DNA
product was sub sequently cloned into the Srfl site of

gé/Kh‘I -Ct.th.. The sulting plasm d pMhly-C xBPSA was
ri f'%@ﬁ"'ﬁ? '9'&@5%‘@”% anal yS| s and sequencing. 1E
RERR e SR b e b iBee ol i MRl pged S, For the immun

a&t'@atmthpmcﬁnapmmatso@a mtrealbdbmﬂplplwmow VX IBafPSA; intragas-
d,i nt et.ent

trans for e el ectr
R elp iTesst BF u'aSadridhycs i M aus f PREPERERNL 1L tve,
Wen amywirc ke ensitive tgttewa WGrnc_a Bbﬂ)lleﬁiﬁd awmu(ﬁe@fkﬂooml PBS intragastrically.
B 8P RBSteist s FRmupiard L mus P8y g glarmld DNA encoding
PSAt(ecBRAPSA) o nlesdrbe@dt (FenstBddicuan,@obsy.i de 5. 0g/ L;
Dextrose 2.0g/L; D sodium Phosphate 2.5g/L) to a
density of 1x1 09 cells per m. Following gromh 20 m
of culture were centrifuged for 30 mn at 4000 rpm
2B00Dcgl) respomskeer acus centrifuge at 4 0OC. 18 ml of the

supernatant were transferred into a fresh tube.
Sa\hs‘edqaye rifteythe 1asd immudi@&iadnt splemdaytesant @hmaniaed chice were prepared

AP BRI AR Py 20 B30 6l o
mleslm dlbwed by tyses of esplenosytes BAGSPOE mnaly$is frrdhé deteBibnmaf iPSA

%ec"f%%é él%%a\%é%)rfahﬂec??@rrcﬂﬁ%?o éllyic;eﬁo]{ H@?Sﬁéd ﬁ ngwterle et

e supern ant ecan
al., 1999).

In brief, for the ex-vivo analysis of PSA specific CD8" T-cells 96-well nitrocellulose
plates (Millititer HA; Millipore, Bedford, MA) were coated with 5 pg/ml of the anti-mouse
IFN-gamma monoclonal antibody (mAb) R4 (PharMingen) in 100 pl of carbonate buffer
(Fensterle et al., 1999), pH 9.6. After overnight incubation at 4 °C and blocking with 1%
BSA in PBS, 1x10° splenocytes from vaccinated mice were added in 100 ul RP10
(Fensterle et al., 1999) per well.

For analysis of the CD8" T-cell response the PSA expressing P815 cell clone PPSA 24
was used; in brief, this clone expresses the full length PSA via a CMV promotor en-
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washed with 1 ml acetone p.a. (Applichem GCernmany).
The precipitate was centrifugedfor 10 min at 4000 rpm

WO 38058934 i n a Heraeus centrifuge at 4 < . TheP@BEEP®D7/062237

was airdried and taken up in 150 m 5x Laem i buffer

(70 MM Tris-HCl, pH 6.8, 40% (M v) glycerol, 3% (v/v)

sodi um dodecyl sulfate, 5% (v'/ )" 2-mer capt oet hanol and

0. 05% (W' v brom) henol blue) with or witho

sRdeg ythe g I}JA (Tenstaie; et 3&9%%))5 Ajtgr mcug@tlon for 20-22 h at

éWOJEP/POOWtﬂe BrRAnESbS Cﬁﬁ@%l'll@-ﬂeplh!és% RASHed ditEincubated for

cﬁ arated proteins were el ectrophoreticall

diirnebeh wih (1 0R &t Riptinviated antt-Eopsdh Biiorma Ab XMB1.2 (0.25 pg/mi,

Phérl\ﬁi&ﬁ‘gfé ') P198e \Méﬁémwfé@i dr(dﬂﬁétﬁﬂé@é&foﬂ:’hﬂfdﬂ@sﬂ@m thé bFés@nce of
Chal f bl ocked overn}pgél;t w th

E%H‘a%é 12 9&9 6"”#'9@18“ gkaliephosp %s%umﬁdcﬁ”ﬁg?@mﬁbﬁﬁ’ harMin-
2&1«38@&5@& etk viSudizbd b§@6d:||h|§n50 il efrthél eea%yﬂ&ugé bubdiiate BCIP/NBT

RO Hop 2GS oGS 1A oS e e wrer & dissecting m-

EBScobergn- f@|dql5g@mﬁdaﬁ@bat ed with polyclonal rabbit anti
PSA antibody ( 1 :750, DAKO Denmark), CtxB antibody (

The frdquidRy ofzwémlﬂﬁiépe&ﬁ?d Ticals (@ﬂlﬂ&%re@sedﬁhy e ranibdp @ IFN-
CGent schev. et Eoo E% and uentIX JEjlc ﬁbate
PRageeeling 6! %HPu SR yies) Qﬁtﬁ q ApalyRi® Of beghtspRonses after
i'é%lmhuraﬂon @tef?] R?O%plérﬁ)bytl;s g/eréhr RetiMésiter witH2)at® Wagiatk’l PSA ex-
vel O W e ennhanc m nescen
Vg 09 51Ol (BoaPun g ASratah A 10 A ie (Renslaet g 51999
tH@ébréwh@é bﬂ@@U/rﬁD‘r@é@ﬁl&h@rﬂ ||f_mdor5@§éyet EOIS FIUT a&eys@ WEs performed
usi on roteins.in avarlet e stra5 4 4
ﬁ%@?%&l@g a%V@H&!ﬂ%ﬁﬂ&U%amPUéaﬁf reséﬁ‘lul?&fg%”a mb@m 107 or
&k to° Bﬁ@élﬁfmlﬁétpwnﬁsﬁkmﬁm@édeacélléahlfre%ﬂ?bﬁe ared smeRidyRs from na-
g)/ rg spp FE n I pp and Shigella flexneri
EE) Af‘%én' EGCI %ﬁ)ﬁ? STy21 a strain expreSS| ng and
ecreting PSA-CtxB fusi on rotein was de
B¢ o of Bl BT o P S8 D Al P | YiipReT gl plays
abphdortant olaiRr tHeSMiclered 4 knesmheragy ( Bdoméﬂ Ak, 2008PROSEhberg,

TS B AR S S S

AU e 5087 7 sty s
f@é‘lt[bngﬁ %léanﬁ’(n@dem%@éﬁvaﬁrf'&tg‘?sﬁ ‘of IOt unor anti gens

S T T A% B A bl o bR

b)bDWIthomb]r@hD&L'(@iZmly oM O, SB7 RSP MEK|yATRBFSAY(n=10),

S a0 GIMEN -84 For O SRy PR RE TS ARG

(n=7) and naked pcDNA3-PSA (n=10) as a positive control as described herein.

Figure 12 shows the ELISPOT data revealing that DNA immunized mice showed pro-
found CD8" T-cell responses. After restimulation, marked immune responses were
detected in animals vaccinated with Salmonella secreting PSA protein fused to CtxB,
but not in strains secreting PSA alone or PSA and CtxB separately. Interestingly, ani-
mals vaccinated with Salmonella secreting CtxB toxin alone also showed significant
immune responses after restimulation. These responses are most likely due to NK cells
or other cells of the innate immune system, which non-specifically recognize the target
cell line. Hence, from the data for secreted CitxB alone it can be concluded that the
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DBA/ 2 m ce were i mmuni zed three tinmes with an i nterval
of 3 weeks. For the inmmuni zation with bacteria,

w@nioamss44ver e pre-treated by applying 50 m 7% dEEE087/062237

intragastrically to increase the intragastric pH 5 to
10 m nutes after pre-treatnent,, 5x1 08 |ive,

Kananyci n-i nsensitive bacteri a%re appl ied in a

vol une of 100 ml PBS intragastrical a control,

IRBENgReERONSS AP L EE fqrﬁﬁprg;ﬁjisgtg@efﬁ@fwoprprgtgme(a: '}b%@maoﬁecret
Hgﬁp%%é}ﬂéé)% E’o‘iﬁpdslé@ %‘Cﬁﬁﬁ) T8l Q%F@r‘iéeb&dNélﬂas a profound re-

nsterle et al T-cell responses Seven
meaﬂf@rmrﬁﬁ%'m@g@e F¥ﬁtﬁm| ’?8§t|“5ﬁly NpsRbeyt es of
i mruni zed m ce were prepared as published previously
(Fensterl e et al., 1999) by passagi ng the spl een

ro a. mesh fol | owed is of erythrocytes
26| Sdledlioh genstymor dgl Kblington of BSA spéc.f. c
+ T-C e accord n to_a .protoc
SoB ks e otp e LR el B e Trrur 499y 6.7 Fih SerfdiSymypere im-

indRized avdording fadhg Schedifie E&Aesmwﬁ/:vxlfe:eks @ﬁE—&hJ tmreil im@unization,
ititer

96-wel | ni [ 1.yl t .

i s cBaldgag ot PR P4 B Sbu By i i BSePmeT 10 cels into

bdoh fmkiof BRLA abﬁbh@ﬁﬁimr; ﬂwﬁ@g/bﬁglrabnlgiﬁ$dfz| basha danbl)of R4 days for
0 car bonat u er

Phar i n 100 (Fensterl e
LT Do Gt At Holu R R BeBmendHime L RG fedy OB @) and
sitalie3d (H) harndd dignitet. Tulir BOAmerwdBSiculatdd 85 raictrsipgbiusing
{hg vacc natled m ce were added in 100 mMl RP1 O

=0) MYz ., 1999) per well. For analysis of the
CD8+ T- ceII response the PSA expressing P815 cell

¢l offe, PPSA 24 was used; in brief, this clone expresses
theo6ful | | gngbh PSA via a CW pronotor encoded by the
plasm d pCDNA3 (Fensterle et al., 2005). After

RBSWHRAEre ﬁnélgiedzf@r dignificatice By AW ARNSRA Iaﬁd U‘uﬂnett s multiple

resence of I L-2, ﬁ ates were washed and
a

HERASISOR RS PSS e RapPRaG tism SoBwae: hiePosiyesieg only per-

Rthbd WREE AN eveaRd BihifikMek. - 2 (0. 25 my/m
Phar M ngen). Plates were washed and i ncubat ed for 1 h

Rigudd 19 disphays e eseseraResds JOSDMt &y & 91/I 2an§99 S|gn|f|cant pro-
dilution of alkalin hosphatas% iﬁ\% streptavid
(Bl v erF ODEPPL. ARBesieg s ddlVA yacaTiating nelicks as a con-
o6 dohﬁ)leﬁ @Votécﬁedlﬁﬂ:e&kﬂ?ﬁtdnﬁdr@r&ﬁh%b@@ve(ﬁheﬂ@@ Dr\‘at vaccination
oui s, |ssolv§d in ot s were count ?

atg1 gpéigfqt%s |ﬁlppcyc ¢9agding the bacterial constructs, the

mmefsmaai $10m20 7oK HI - emeins»( @fpréu%mgl aiﬂ@m@m@ e GtxB-PSA
é %Uéls expr sse f? n‘q F l:%

Sior 291§ baneSuiR% B8 et Feulcy kbcRab eeinampe yaume a
84y J-10edrld TSR AFes chhli@ige. Of note, also the strain SL7207/pMKhly-CtxB
reduced tumor growth with values comparable to SL7207/pMKhly-CtxB-PSA at day 14.
Although not significant, this delayed effect is well compatible to the cellular response
which was measured in the ELISPOT assay. Furthermore, also the SL7207/pMKhly-
PSA strain achieved significant protection at day 14 which indicates, that also this
strain induced a T-cell response which was below the detection threshold. In contrast,
the SL7207/pMKhly-PSA/CxtB strain did not induce a relevant effect and remained in
the same range as SL7207/pMKhly1 alone.



restimulation, 2.5 x 107 spl enocytes were restinul ated
wWth 2x1 06 irradi ated PSA ex pressing P81 5 cells

W@ Fwposeond e et al ., 2005) in RP1 O nedi um ( FENRCEEP®OB062237
al., 1999)in the presence of 60 Um reconbinant |L-2
for 5 days. ELISPOT analysis V\%ioperfor med as
descri bed above using vari ous unts of restinul ated
cells (105_ 3x1 04, 104 or 3x1 03 per well) m xed with
EX&"‘B? § eeEélPreééiqnsar(di'%r glien of #n BES‘P%’ s %R Hesjer protein in
fromna- vs, afizce) and 105 PPSA24 cells. The
i nduction of a ceYI ul ar i nmmune response, especially of
CD8+ cytotoxic T cells, plays an inportant role for
the efficiency of tunor therapy (Boon et al., 2006;

Resiegherto ,exarﬂﬁlbh aﬁb‘lﬂéﬁtfuﬁfoe anfide®, gleflirtae Yodfairt sf@he oncogen B-

a ct e strain Sal nmonel | a typhi i .
R I0R vl 10 P gele oG e BoPEA b el Bha, UEd kinase
d6maindirege @eE@GﬂEGQt Eﬁﬂlesilzfp&'f* KB Crﬂbﬂe br iy BE&D) GﬁﬂQﬁf«i@gen and

was first tested. Fo
HESTaln Lo qavbaneisr haB. CasACuNaB & HHHCHTS s ias Fydtein was

voristrueted @gkiebebed Blerelf) HxpMsBioy-dab6Beielisd was demonstrated in the

s P o T e R C M L R S T

h’ﬁ?@ﬁpr@d%nﬂféé&fﬂ pwwg%vdﬂ% }“(a@%beﬁbr@ﬁou@lyﬂié%brﬁbéde(Gentschev et

BLILPOTORIEA o By bl 1999) Ribibe et arscsin o A elodens eerample

mftﬁlsfa@pmétlmhe'ﬁe%iidg VeEPRoaRfed ABRDO. a8k isBtileticke @Nthe fusion
mar ked i.nmu ne.r esanses were detected in animls

QLR ﬁa&"éetﬁ” 19H"8d0nonel | a secreting PSA protein fused

to Gt xB, but not in strains secreting PSA al one or PSA

and Ct xB separately. Interestingly, ani mals

ERDEe R RRa b mie P et eon oL IS picfep bsfo Hevector
pRBKDOU | adtioporatddipgethe strpipnSEisond/a thprs Ty21 kedd/otteiebdcterial

%}%cells or other cells of the innate imune system
% non- specifically recognize the tar get cell line.

or secreted G xB an be . .

SRR eRmasa ™t Wal D3k ireRePESh AR Saven Tk PopaTaion Brotein
wes derbcsde@akeeﬁ&h Coleiction pir Miceiongdniidnié grah@all Seleures (DINIZ) un-
aéﬂﬁﬁg %gg is conposed of a CD8+ T-cell response as

I %rofound re sponse of the innate immne
system (nost likely NK cells). 2C Protection agai nst
tunmor cell challenge To anal yze the protective
capacity of the inmmunization, 6-7 mce per group were
i mnmuni zed according to the schedul e above. Two weeks
after the third i mmuni zation, mce were chall enged
with PPSA 24 (see above) by two s.c. injection of 1x1
06 cells into
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each flank of shaven abdom nal skin. Mce were
nmoni tored over a period of 14 days for tunor

wappsassamce and tunor vol une was assessed by nREBEPINTY062237

the largest (a) and smallest (b) tunor dianeter. Tunor
vol ume was cal cul ated as rot atgé)on el I [ p30| d using the
followng fornmula: V =-*a *b2 Results wer e
analézeq fqQr significance b one

MPapisan &f)ﬁ,ﬁ OVA |o¥ ggpshgq:tﬁ@tl‘ll different geneti-

G aph Pad Bsii féﬂdiﬁeﬂWﬁfnﬁmoTB@cﬁpﬁdju%ﬁﬂE was only per
formed when ANOVA reveal ed significance. Figure 13

di splays the results as neans +/- SD. At day 6, 9, 12
and 14 significant pro tective effects were observed.

fe c@ﬁﬁp@@tﬁ@ imrﬁ@k&@bi%ﬁ%é@)ﬁ@)fﬁ@ilh@ﬁtl@élﬁmgldﬁ@rcﬂém@s@@@ted by live
trol Ietelgt rotected.mce.@omtum

Fﬁﬁ%\?éra YsgkdY FATORPRRY B! Wda%”t'%g[or%@éi“%{?@ca' stud-

REf ¢ridken @yalbOmmITArS .anBelaB diab gohdieickact er i al
constructs, the vaccine strain SL7207/ piKhl y- Ct xB- PSA

Sengy ;gsﬁérn@nan%vaedbmdr? fg t CAT@WBTGSAAT'_UAGQ)”C@T Q@G ATA CCT
n out to be nost efficgient ntly
B e e PINeT NE aig A 4856 S0 T LR T BiRAT AAG GG
shaldengac AFC macC -ad serd lh@dab rampnfyﬁym%nm by O™ A Bag-
@Egtgr%gfeﬁ%"g{/th LRt @Yriz%@);ﬁ&}ft‘éﬁgﬁ el Cthe QIAquick PCR
Bu@wafu?rraF(Quagm @dﬂa&&h@wdﬁf@mbn ngth \ved Ns@@gﬁﬁtiérbblezym, the
cellul ar respons i ch was. nmeasur in the
bl{A R oy RN R0 ReiE et BsMeuR ST o lampl seauence
Wadinstined imtceubbistigidNsT gial dfititastpopnet e pbivinlyat Thiayesliing plas-
B S bt s Tl TBHERH ), analyze nd
sdyuenbed.d. I n contrast, the SL7207/ pMKhl y- PSA/ Cxt B
train . did_not_induce enmaj
B BriQiins (o (BT -G g ebRT AERE iR TacTanr.
B pihe ssiticensd grisec 8'ettkBISridf N&in | som@EWTTnmmmGﬂATGCCC
2 Ana S to exa
Bl GhtreCaBrARRRR ) 5 P dB Y owiBa SR Tnampify by PCR a
O:B@Ub@GDNBIR@@m\éﬁﬂ&ﬁre@ehi‘hgithécbb@gd&’l ebmom dholer SeeEkion ag@r purifi-
%%réquvﬂ@v}ﬁ%g%éqql (Ig%;m\rll tlng tg(%zqq el Rg;lrrg@{l&;) gﬁéﬁigggt?o% with the
MBI gl (Ttiem EnByney, ngN}gma@mmﬂ@mgme wesle cﬁtB@neammout the N-
a BKD- O xB fusi [ o N, as
BEH Blbelirice. ias e i Ba0E: MR Simel e Sxor vector
pRaN St Tiad edulting bRemid pMKhly-CixB was isolated from E. coli DH5alpha (Life
Technologies), analyzed and sequenced. The ova gene was amplified from the pClI-
OVA plasmid by PCR using 5-OVA-Sfrl GCC ATC ATG TCA GCT CTA and 3-OVA-Sfrl
AGG GGA AAC ACA TCT GCC primers. The PCR was carried out in a Thermal Cycler
60 (Biometra, Géttingen, Germany) for 30 cycles of 1 min at 94°C, of 1 min at 49°C,

and of 2 min. 30 sec at 72°C. The 1.1—kb DNA product was subsequently cloned into
the Srfl site of pMKhly-CixB. The resulting pMKhly-CixB-OVA plasmid was examined
by restriction analysis and sequencing.

The capacity of this fusion protein to elicit Th1 immune responses was compared with
those of pMKhly vector encoded secreted OVA alone in combination with DNA delivery
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human vaccine strain S. typhi Ty2la. The nol ecul ar
cloning is based on the plasm d/ expression vector

WQERMOBH54944 whi ch has been previously descri bedPCT/EP2007/062237

(Gentschev et al., 2005; Centschev et al., 1996) and

the cloning procedure is anal qgous to exanple 1 in

this application. The resultf%g vector is naned
pMBKDC. The sequence of the fusion protein is given in

biABIdE (qesodindgel @OWW%F@ QORE0ID% B eakaWBlE Biagoton coding for

RGPS AsQIFNhahhRy) fisteHeukiny @t-e2)nandsdhiehokings \(/IPCiO?f
pMBKDC el ectr opor ‘ated into the strain Sal nonel |

frtRdm ééﬁlbbla#ﬁ’o@@dré@tdhngnglg@ﬂ?rdnalys@Wet’ﬂé bérforFHég as descrlbed above.

SIS IS abyad a1

§8)d Bt findl imuMz&ficr) Fs?l@ﬁd)@'f@ e r&ﬂb%eo@%s&ﬁu@ec{ %%)ays and
npari son of an

@jys(?ﬁ' O RSy PAam & et aTRar LSO oL ah L P i e

BNNERRL peptir! (Icidsistamd or I@nrﬁﬁéﬁw) &hé Pe2"i rasiorel MgHC-akpitope of
efficacy of tOéI n-anti gen fusion proteins secreted by

PY%’WHC‘@?rﬁé@e a fusion protein encorrpaSS| ng a W dely
i muno stu

ed en for 0
e 1A RO IR R O EBC AL E SR Rleteaicorar R ooigkea oval
Blsrhin OV@YAnd dt)(B wardlicnig OVAR_peHIACHECT %Wre%%éé%ﬁn@%tentlally

ATA CCT and anti-sense priner Nsi

;n@gtgrng)@u@e Sysﬁ"ﬁ FESPPNIRRE PR HhE EASIAS %%@e'ﬁﬁ@‘%‘ﬁ'}‘ gamma or
FED.@ exhibiteer smikiedfidady ased dinairbwitPERdaliveRs3BIL b daNétruct.
fragnment representing the ova gene (NM2051 52). After
purification with the Q Aquick PCR Purification Kit

(Q agen, Germany) and digestion with the Nsil
restriction enzyne, the DNA fragnent, carrying the
whol e ova gene without the N-term nal signal sequence,
was inserted into the single Nsil site of the export
vector pMKhlyl . The resulting plasm d pMhly-Ova was
isolated fromE. coli DH al pha (Life Technol ogi es),
anal yzed and sequenced. Sense prinmer 5 cfcb Nsil (5"

- GCATATGCACATGCAI CACCTCAAAATATTACTGAT- 3" ) and
anti-sense primer 3" ctxB Srfl Nsil (

- GGCTTTTTTATATCTT ATGCATGCCC GGGCATTGCGGCAATCGC-3 ' )
(Srfl site is bold) were used to anplify by PCR a
~300bp DNA fragment representing the ctxB gene fromV.
chol erae El tor. After purification with the Q Aqui ck
PCR Purification Kit (Q agen, Germany) and di gestion
with the
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Nsil restriction enzyne, the DNA fragnment, carrying
t he whol e ctxB gene without the Nterm nal signal

wWeemaessoed was inserted into the single Nsil SPCBERI007/062237

t he export vector pMKhlyl . The resulting plasmd
pMKhly-Ct xB was isolated fromgE coli DH al pha (Life
Technol ogi es), anal yzed and sedjuenced. The ova gene

was arrpllfled fromthe O\/A Iasmd bésPCR usi ng

Exgmplest:r | Exgiesaipn anes virel aptigens ova- Sfri - AGG
GGA AAC ACA TCT GCCprirrers. The PCR was carried out
in a Thermal Cycler 60 (BI onetra, Gtingen, Cernmany)

or 30 cles of 1 mn n at 490C, and

fE'Fe %U'Fﬁbﬁ' y gdhes @&Cr%‘%fgw%m @E@eiannw é‘\l%ep‘?)@éec?éton\ﬁé@ secretion

gﬂm@e{h ﬁu@ln{nw éht?ﬁﬁ:ﬂvdsge%gnbﬁ!atgﬂftﬁro@gﬁ Be@kpiikibh Yf a@mﬁgglutmm
e resu I N X exam ne

REDITERMH Bl VRF) STUeTa eB g CRSBRp Al jarybcsine

sthais, SavdbRgllapysHidUiuh WaeTi ci t Thl | Mune responses was
conpared with those of pMKhly vector encoded secreted

Shifseaprimer 5 HA-GTBI-NEIC TG TVEAA ADBAGAS AR(RTSfpirﬁiSamtiC&nse primer
LSO Bar R E AL PRy Uek N parCr 2 oo, anpiyng o
DNBNrgnarencodihg ttHeeHBIvﬂtﬁo(Jtl ﬂheﬁ)teﬂgldalcﬂh@ml@n@ecﬁ)mam (H12C).
I M RN T e
FEsORINYRIMKHIyTC kB €2C praghiyy wiab reaaminema@ wStrlmtlbrli‘lenalyss and se-

Sy e it VR T PR G e PR iRl egresses

amtﬁlsetﬁ‘@tddltlﬁb aybrEUHSBQfeuasa@ynomFroujy ngrRinoplotiig with Pdlyclonal an-

osfeRoRisedast bR e adi ). Thecameus of sBeleckidg was 2:
h@@‘dtelﬁ/ﬂiltsomn@fhnnyr&iebum efkpemmre@tamdmoﬁs gure 14 shows
e B R oo TSl By O P lele heb 1 e cu
fpe tiefd cenfiPBgeditor eblatmee@me@owrg; anateotin alHaredud@in@ifuge. 18
O S R B e e BB, § ek S S Santy, 1.8 mi TCA
gli¢hldradcetid ﬁ&id,aﬁp‘pllaﬁemh@eﬁﬁdr@rb Wevd adidsdotr@ellqu\cewaﬂ miidedlahd incu-
BB o o SEEEL Rt AR R 2, PSR R P Suoes or 20
af 4000epmnBed ypand 91C inhe Heaus sshttfuganThe s@ieetdtant vads decanted
G W L T
was Iceetna@eulfbmo RiNDOD uped(3000 @) >dldi 4PCainveHerdaudraentrifuge. The
?ﬁreﬁggsegﬁt déhd gaek m?JneI I1 g%}rky Al w&r'@!“&@%ﬁé?ﬁ%munon were
asdd fosensh ata WEISIIB- FWEZCTH@ sebatdLOraieins Tiere Teléetfophoretically
transferré/olvl3 to I—lljy% nd I?CL CI:i’roceﬂplose merrcfbrane (Amersham-Pharmacia, Little
Chalfont, U.K.) and blocked overnight with PBS containing 1% BSA. The membrane
was washed in PBS-Tween 0.05%, incubated with polyclonal rabbit anti CtxB antibody
(1:1000, Zytomed, Berlin, Germany) or HlyAs antibody (Gentschev et al., 1996) and
subsequently incubated with HRP-coupled anti rabbit IgG (1/2,000; Dianova, Hamburg,
Germany) for 1 h. The Western blot was carried out using the enhanced chemilumi-

nescence kit (GE Healthcare Life Science, Germany).



DNA fragment encoding the H5 without the G term na

menbrane domain (HL 2C). The PCR product was
waasespeent |y cloned into the Srfl site of pVKPCHEEIRB062237

The resulting pMKhly-Ct xB-H12C plasm d was exam ned by

restriction analysis and se qﬂgg0|ng The S.

t yphi muri um VacT/ pMKhl y- Ct xB- C strain eff|C|entIy

expressed and secreted the hybrid H5- g ot ei n,
BSJ‘)‘F%@HEIB'P@“?? RiGCignt %pb%ﬁsﬂ?&%‘ﬁe{!m%@oﬂ 't%eB@HPréQf Hé? %%anB fu-
SeRbAstEin i HB varinkyWActik dirair) SalhbeRMpmMmufimorgeTet ed
H5 was 2-3 ng protein/m supernatant under the
experimental conditions. Bacteria were grown in BH
mediumto a density of 1x1 09 cells per m. 20 m of
the ¢ ul ture were centrifuged for 30" at 4000 rpm
(3000 g) and 4 < in a Hereaus centrifuge. 18 m of the
supernatant were transferred into a fresh tube.
Subsequently, 1.8 ml TCA (trichlor-acetic acid,

Appli chem Germany) were added; the liquid was m xed
and i ncubated on ice for at least 1 hour. After

i ncubation, the suspension was centrifuged for 30" at
4000 rpm (3000 g) and 4 < in a Hereaus centrifuge. The
supernat ant was decanted and the pellet was washed
with 1 m Aceton p.a. (Applichem Germany); the
precipitate was centrifuged for 10" at 4000 rpm (3000
g) and 4 0OCin a Hereaus centrifuge. The pellet was
air-dried and taken up in 150 m 5x Laemi-buffer. 20
m of the solution were used for each | ane in SDS
PAGE. The separated proteins were el ectrophoretically
transferred to Hybond ECL nitrocellul ose nenbrane
(Amersham Pharmacia, Little Chalfont, U K ) and

bl ocked overni ght with PBS containing 1% BSA. The
menbrane was washed in PBS-Tween 0.05% incubated with
pol ycl onal rabbit anti CtxB antibody ( 1 : 1 000,
Zytonmed, Berlin, Germany) or H yAs antibody (Gentschev
et al., 1996) and subsequently incubated with

HRP- coupl ed anti rabbit 1gG (1/2,000; D anova,

Hanburg, Germany) for 1 h. The Wstern bl ot was
carried out using the enhanced chem | um nescence kit
(CGE Healthcare Life Science, CGermany).Figure 15
depicts the efficient expression and functiona
secretion of HAL 2C-CixB fu sion protein in the
veterinary vaccine strain, Salnonella typhimurium
VacT. Exanpl e 6 : Expression and secretion of fusion
proteins of toxin adjuvants and tunor antigens via
type Il secretion systens Several G am negative
bacteria carry type Il secretion systens which can be
exploited for antigen secretion. Usually, these
systens can be exploited to directly inject het

erol ogous antigens into cells. In this exanple, a
toxi n conponent of Yersinia which
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serves as secretion signal (YopE ) is genetically
fused to the heat | abile enterotoxin subunit B (LT-B)

WO e@gEsIe4 servi ng as an adj uvant and a tunor aPCT/gRI907/062237

PSA. This con struct is to be expressed in suitable,
preferably attenuated, Yersi ni% strains which leads to
secretion of the fusion prot ein by the endogenous type

[Il secretion nachine via the YopE signal se uence.
Frample: ex'éﬁlbﬂeés'%’rﬂ!‘dg%ﬁ%ﬂ'@ e fus %TSS’ f tax Baﬁl!;!é(a“ts and

i's cloned {umeér ér’iﬂ@eﬁ%@ﬁl tyiietlﬂs@f:reftlbﬁ sl%fb‘iﬁ%d paCYCl
84, for use the construct with the sane orientation as

the cat gene is used yielding a product expressed by
the plasm d encoded cat pronoter

E8idrar: Gr/awmmg‘aﬁf/érsa&t@@ @a:rgitye@ hi s¥cedtion eyﬁemawﬂtw mwplouted
cl 84. ht For expr essi on ? ty
ér’ R SecttioneH ?Sr? PREMSSTANRG %@ Oitgd é‘? S'Fﬁ% '”JeCt het-

BloR Uy Betigehs a6 E’@Ilsl fri @ ex@ﬂpwm&@mbo@b%é‘m eNnY&sinEOlvhich

enco assi ng) t he 8;1 Iabl | e en er ot H EubL@ét B or .
PVRTEOPEER 8%?2 PREDH? 9ol nfb'éecf edhsirwt lahilegntgraiexin

mﬂe AFB)3bniht s&rviagRkiahi efliveRt 41@ 4 fuendr @hligel, PSA. This con-

AR N TP ol S <

MM BT B KA prdilein B Mo diabgdtddet gl deketion machinery via

i‘ CL AATAAAGTAAAATGTTATGTTTTAT3' (5" region
aldpP WF‘*%GPEQB bases 5', red: sequence encoding
for secretion si gnal for type Il secretion of YopE

protein (aa 1- 18), CGenBank Accession MD2066; italic

s Brama MeaheliGRisg Vaarn & B PR S §oad B HeFhomLsite o
thfﬁ?gmld paCaZ %IQW%%EJWIE%?WMU% ay g’f Se;@t gene
ResRR YL fiocly SBideead brine RissiP REsd & bt
Vﬁtpt/lwwwaMﬁn&mB.CHSAed:rﬁnfampbl'efcbads/h‘&pp@cyblﬂw.ﬁmﬁ | Bav érghanced

rinmers: phosphoryl ated forward priner psa-f:
Ex M@@&ﬁ &8&3?% primer psa-eco-r: 5'

e RIohiged CBna o TS Semies. SamesdSsi PRI rcol
S ngegtiag te hddnimlappiemiexlm snbunﬁtmsemuemd gncoinbasdingpthis se-
g%%%ngéte%%{keacce %nenum AI§24% eléinucsleng tBQ ?ollowing prim-
ers in a PCR reaction:

Eco-yope18-f (encompassing EcoRl site + YopE18 signal sequence):
5-CTGAATTCATGAAAATATCATCATTTATTTCTACATCAUTY
TOAQTOGTCAAATAAAGTAAAATGTTATGTTTTAT 3

(5 region black: EcoRl site+3 bases 5', red: sequence encoding for secretion signal for

type Il secretion of YopE protein (aa 1-18), GenBank Accession M92066; italic region:
homology region of LT-B gene (GB accession AF242418), bases 4-28).
Phosphorylated reverse primer LT-B-r:

5 GTTTTCCATACTGATTGCCGCAATTGAATTGG-3

(reverse strand 372-341 of GB AF242418).

In parallel, the PSA sequence as described in this application from the vector pMK
CtxB-PSA is amplified using the following primers:
phosphorylated forward primer psa-f: 5-GTGGGAGGCTGGGAGTGCGAG-3’



conditions. After ligation, the new fragnment is

anplified in a second PCR reaction using the Eco-yopel
W@2§08as8944PSA- ECo- R priners descri bed above. ThRCT/EP2007/062237

resulting fragnent is purified using a suitable PCR

purification kit to renove bUnger-r and ol i gonucl eoti des

and subsequently digested wth

COoRl enzyne in
suitable reac tion conditions. The resulti nq, 1040 b
FVEFREIMar Oy PP T 2 FUSIAY Ied 84 CGEPAENEE F@M&ﬂ’e‘g@ s
[(NblatbtHBRI EifdB Bd3es BCoftl: stop 688 bRkt P redieHIPSB4equence,
After seguencing tetracyclin resistant, cmsensitive
ISoRRRICatONE | one whi ch has the correct sequence

ButbRGU AR thel thd flagmeh e AHAtEA ith ia0DNA Dayast DRI&ThE 8fs opriate
hosen and transforned Into a sujtable Yersini

IS Cf . . Ul t¢c a . :
QQWdéiloﬁstéfi%éi%tfoé‘emed}%‘ffﬁg%?ﬂt IsyPRIfGd d f gacG, Ry R regctipn using
FRERWPENST hld BSRIA R Writlefigascabdd sosvedogenous type

Il secretion system Exanple 7 : Expression and

TR FeRUIting fragmeERs Purifid 4 YSHBRSPCR pWifdALBe &it td levifdve buffer
bac;:t eria Gr?g positive an ne%%tiv,e Eac%erl a have .

809 PlgoaHeIepiaes ahtluPtasy el digeRIeR YVt RCOTH 7Y ME A Byitpble reac-
Bt saitianp o Rassutingd1 fedserd Rcbdriied @6iag @garose gel electro-
secretion machi ner on signals

, [ dition to cret
PROTRIRHIABHSH intgrihe éPP'Q%fz%?%?Cg ﬁ%ﬁtOFMCS(ﬁE 8¢ aRlerSraggnang tetra-
ORSh tésiakaerh @BhsiiveXIGRE! 8tiond whidhiTils thE Bredtt edifence integrated
sufficient. . In this exanple a systemfor secretion o

f
Wt HieHARE UBNATAN BEN G SMIPNeHs Eheseaand tipasiogned wig,g suitable
FERINR $tein asig(?lalect@digm Thiedacdifle 8trdih Wil sc@te?® the TTEB-PSA fu-
vect or. pUCL 8 PS)actACNATLnlgﬁéLoeffler et al., 2006)
PigN yiadle ndaaenaus YRkt ISeelsios B¥&Buent |y treated with
3'-5" Exonucl ease in the appropriate condi tions.
Finally, the fragnment is purified by agarose ge
el ectrophoresis. In parallel, the tetanus toxoid
fragment C (GenBank accession no. M 12739) is
anplified froma suitable source, e.g. genom c DNA
froma Costridiumtetanii strain. using the follow ng
phosphoryl ated priners: tetc for: 5 -
| AAAAATCTGGATTGTTGSGTTG - 3', whereas the underlined
addi tional base is to ensure the correct frame of the
fusion. tetc rev: 5 - ATCATTTGICCATCCTTCATCIG - 3'.
The BRAF KD fragnment is anplified fromthe plasm d pMO
BKDC described in this application using the foll ow ng
phosphoryl ated priners: br for: 5 -
GATTGGGAGATTCCTGATG - 3
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br rev: 5 - CCCGTGG ACAGG AAACGCACC - 3'. Both
fragnments are purified using a suitable PCR

w@eoosossoat i on kit and subsequently |igated w tPCDRPR007/062237

| i gase under suitable conditions. After ligation, the
fragment is purified again usgézg a suitable PCR
purification kit and anplifie sing the tetc for and

the br rev_prinmer. After I|f|cat|on t he resultlnl%
BsapPley r'églﬂ’@ﬁﬁ'qnsa%ﬁqqf?@‘ Bl @gam@egéuswns in Gram posi-
el ect rophotigsBactarid | i gated into the purified Nsil -

3'-5" exonucl ease fragnent of pUCL8(PS)act AOVATI nl A.

After ligation and transformation into E.coli, a clone

is selected carrying the fragnent in frane.

Sedre pesievd dno néd&ﬂv@b@c&medhé\@ diftremtgre@qisitds fansechaidn. Gram
fragnent urified usin

and the 2837 b el ) ,
B9ative BaflEraEpssesn AT MEmbEATes ANE ROt R SersproR pghinery in ad-
esbh toae"a;ére%@ﬁlsugahe@e%ﬁddataq/ fbeulllfsb@r@tlerQﬁ e d28Pbf &fam positive

éLoeffI er et al % esul ting vector, pSP1 18
aclena, ?este@e@%fs'g*‘alﬁﬁqu ”Ocer'%ﬁg figPed into a Listeria

trpS del o
FhB 0l Aoyt o Briston Bl ¢ SaPismoudieiied libion inpigteria using
PRMBD.setrtibhbignalas tjesn@bed he plasmd is stabilized via
the plasm d based trpS ("Bal anced | ethal systent) and

tnheefingt as;mtlde eem@rqmcf&(PS)aacpMam&Tuth(lLlefﬂmtdn PEoBR) & dl@ested

a. cell a The ac Tet
1S B 8 pitstpuent el Egoflisicbag if SraPBraRgal tond
tierls| Binaig etie anemn:.t pwrlfiedbytabarose gl gearopheresiswhi ch
has sonme extracellul ar | eakiness (Loeffler et al.,
2006). The act A signal sequence of the cassette |eads
InCpapallet; rtied temhueftoxdtefré’@h@ﬂmermamatmm no. M12739) is ampli-

st 3 am R fu e g genols ONaiiam B SISl Bagi syain using

mlfbudv\i.nrgaphcrasghwmm Erghdrs] i ne, | s const ruct ed which

) rea underlined’additiona
e BT, g e MR acations
Bask38 1Q8Mure W’eldbhecﬂ franis bitbe Plston. al | ows the secretion
f the_.co ' ' cassette in cells of

%tq‘ @ér%mAt5'58| ﬁﬁlﬁgﬁé?égrrﬁé@@iﬁm an cells, yeast and
}ﬁh@BRAFO(ED trag:méhtSs allnpllfaedffrdnsthesﬁlwnldtph@ BKBB- d¥fsafibed iKlhis

on is.a romt he sm d pMO BKDC (this

Rt T Rl by e AR SR i her s B for - & -
BﬁfoGGAIGATWG@@AGATTBCTGmT'GFGﬁGTGC 3" (lower case:
ace ppercase: CtxB 5')

JECAR @(555%9&31%9@%@?’%G GGAAACGCACCATATCC -
Both(ftagwehtCare @uritiquhesitg a gnitkbid PORuriBedtich kit iahé subsequently
e e PN 0B8R BPanceB G R0 phernibatr s fgpanent i purifed
agait abihg aRCGRape PCH patficationkkittanairginplified using the tetc for and the br
rev primer. After amplification, the resulting 2280 bp fragment is purified by agarose gel
electrophoreses and ligated into the purified Nsil — 3-5’ exonuclease fragment of
pUC18(PS)actAOVATInIA. After ligation and transformation into E.coli, a clone is se-
lected carrying the fragment in frame. Subsequently, the plasmid is cut using Pstl and
Sacl and the 2837 bp fragment is purified using gel electrophoresis and ligated into the
appropriately Pstl and Sacl digested and purified vector pSP118 (Loeffler et al., 2006).
The resulting vector, pSP118 — act-TetC-BRaf*KD is transformed into a Listeria strain
carrying a trpS deletion e.g. Listeria monocytogenes delta trps delta aroA/B (Loeffler et



subsequently partially digested (fragnent contains

internal BanmH site) with BanH . The 1231 bp fragnent
w@booslssoparti al digest is isolated via agar osePQBEEP2007/062237

el ectrophoresi s and subsequently ligated into the

BanH di gested and gel purifi pl asm d pVt geGFP (US

Pat ent application 6733997). ° béequently a clone

carréingqthe in frame orientatjion wth

dle (2006 in WiRPEHIge HePlagtd W@"'Zeﬂm%thﬁl%ﬁﬁ G béﬁ?‘ S (‘Bal-

hrﬁ@@ﬂétﬁél@@te\ﬂ”ﬁa&! BeldLpad éhéd&és'f&tépr?agéumé/\%lbﬁ @8k ko intra-
i ne, whi be selected via kan/ neo sel ecti.on

E%l@?éﬂyls@ Ofﬂ‘?eStE?éW IThei %ége@aﬁRBfngﬁﬁ?ﬂtﬁeéﬁ g¥Preggad maipkdn eu-
kark&ticHRRE SlIsGRbbr the '&Sﬁtrél@f tHéSé%:t/ﬁﬁrdﬁﬁitéﬂ @hrd lh@b'%oﬁ@é&ﬁécellular
vacci ne or _patient derived tunor cel faor use

K Bp S REPCal Lo ROUESCHaetA SRALaRRURBRSLS! T gassotte leads fo se-

ér@ﬁdsrebﬂtaeTétchabf*Nango@gﬁﬁa@d by the vector pVtgEG-P
genetically fused to CtxB-BRaf * KDw Il result in the

secretion of the fusion protein. Using a simlar
approach, fusion proteins can also be expressed in
yeast. As an exam ple, a nodified cloning strategy as
depicted in fig. 11 of US 6,733,997 is denonstrated.
In the first step, the cassette containing the

Vt gss- Ct xB-BRaf * KD fusion from plasm d pVt gCt xBRAf
descri bed above is excised via Eagl and Eco47l11 and
inserted into the vector pBSP&X (US 6, 733,997, fig.
11) . Subsequently, the resulting vector is digested
with Sad and Hindl Il and the fragnent enconpassing the
PCK el enent and the VtgssCt xB-BRaf *KD fusion is
integrated in the correspondi ng region of the vector
PYEX- S1 anal oguous to the description of US 6,733,997
(fig. 11). The resulting plasm d can be transforned by
el ectroporation in yeast strains |ike Saccharomyces
cerevisiae. The yeast will express and secrete the
fusion protein and can be used for vacci nation

pur poses. Abbrevi ati ons ABC ATP bi ndi ng cassette Al DA
adhesin involved in diffuse adherence APC

Anti gen-presenting cell aroA aroA gene AT al phaToxin
ATP adenosi ne triphosphate B-Raf KD B-Raf ki nase
domai n BSA bovi ne serum al bumin Cag A maj or

di sease-associ ated virul ence protein
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of Helicobacter pylori CPE C ostridium perfringens
ent er ot oxi n CpG DNA sequences cont ai ni ng

WO yEenetod/ | at ed i nunsti nul at ory DNA sequencesPENERI9NT/062237

passi ng CpG notives CI/Cx Chol era Toxin CTB/ Ct xB
Chol era Toxin subunit B CTL cy, tOXIC CD8+ T cells (T
killer cells) CM/C,ytorregaIie usDNA

desox ri bonucl ei ¢ acjd ds doubl e-stranded DT/ Dt x

i aEYEAYAtIE cells PeCreing doXIRANHIERfYSIERY/ Ebst ei n

Barr VI rus Gw 1 receptor Mnosial ogangli oside receptor
1 HA henagglutinin HCV Hepatitis C virus HV human

i nodef ci en virusH y henol ysi HPV H

B S Gley P e R SIS By el e I ponoRicterhid secretes
aowa-Fev\rfamI;l@gltdteam For Bhis arltpbe@%nﬁ?mﬁlsb&reié&i\bugnal is employed
| I I mmuno. I N 1SO e \
s e Rumin: Borpeaeaatavd e Sprelivt A ki Crssmsadigeupres
LBSchipapal ysaes Ageidhe origin, including mammalian cells, yeast and pro-
caryolic cealls.

In a first step, the CtxB-BRaf* KD fusion is amplified from the plasmid pMO BKDC (this
application) using the following primers:

CB-for: 5’ — atcGGATCCTCAAAATATTACTGATTTGTGTGC — 3’ (lower case: spacer,
underlined: BamHI site, uppercase: CixB 5)

CB-rev: 5" —tagGGATCC TTAGTGGACAGGAAACGCACCATATCC — 3’ (lower case:

spacer, underlined: BamH]I site, italic: stop codon, uppercase: BRaf* KD 3’).

Subsequently, the PCR product is purified using a suitable PCR purification kit and
subsequently partially digested (fragment contains internal BamHI site) with BamHI.
The 1231 bp fragment of the partial digest is isolated via agarose gel electrophoresis
and subsequently ligated into the BamHI digested and gel purified plasmid pVtgEGFP
(US Patent application 6733997). Subsequently, a clone carrying the in frame orienta-
tion with Vigss is selected and named pVigCtxBRAf. This plasmid can be transformed
via electroporation into a eukaryotic cell line, which can be selected via the kan/neo
selection cassette. The cell lines can be established cell lines like cancer cell lines for
use as heterologuous cancer vaccine or patient derived tumor cells for use as

autologuous cancer vaccines.

In any case, the secretion signal Vigss encoded by the vector pVtgEGFP genetically
fused to CtxB-BRaf* KD will result in the secretion of the fusion protein.

Using a similar approach, fusion proteins can also be expressed in yeast. As an exam-
ple, 2 modified cloning strategy as depicted in fig. 11 of US 6,733,997 is demonstrated.
In the first step, the cassette containing the Vtgss-CtxB-BRaf*KD fusion from plasmid
pVigCixBRAf described above is excised via Eagl and Eco47Ill and inserted into the
vector pBSPGK (US 6,733,997, fig. 11). Subsequently, the resulting vector is digested
with Sacl and Hindlll and the fragment encompassing the PGK element and the Vigss-



LT E. coli heat labile enterotoxin LT Lethal toxin LTB
E. coli heat |abile enterotoxin subunit B mAb

worrwsossomal anti body MHC maj or hi st oconpati bi | PEEEP2007/062237
conplex NK cell natural killer cell NKT cell natural
killer T cell PAGE polyacryl qr%%a gel el ectrophoresis
PBS phosphate buffered saline Pol ynmerase Chain
Reaction PE Pseudononas Exotoxin A PSA prostate
ShEcBRACKIA SRS Imggrated ibdla GRISSRONENY 1IIRRLT the vector PYEX-S1

BhIEEE € thedfeisEligtiof of USUT3E @gﬁéﬁgsﬁ?&ﬁ@@sumg Rlasmld can be
dodecyl sul phate Sec gener al secretor y (Sec)

r}ﬁjﬁr@egtt}yaqﬁ%ré@pgph@ incysEst s '&‘?&"ﬁcp'@r@’ﬁ‘ﬂ%?so‘i%%f'ﬂae “he

?éfa(sﬁvm eXPreda ah@sbbrelTRE Risidh STBtclRariPd b udtdbi vaRcihafish pur-
e Il secretion system Tat tw n-arginine

P slocation TCA trichloroacetic acid Thl (cell)
inflammatory CD4+ T cells Th2 (cell) helper CD4+ T
cells TSST-1 Toxic shock syndrome toxin TT Tetanus
Toxin VT Vero toxinLiterature Agren, L. C, Ekman, L ,
Lowenadl er, B., Nedrud, J. G, and Lycke, N Y.
(1999). Adjuvanticity
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of the cholera toxin A 1-based gene fusion protein,
CTAl1 -DD, is critically d e pendent on the

WO\DBSH5d9d6y| t r ansf erase and | g-bi ndi ng acti vi t RCT/BP2007/062237

| mmunol 162, 2432- 2440. Anderson R J., Pasetti, M
F., Sztein, M B., Levine, @n and Noriega, F. R
(2000). DeI taguaBA at t enuat ed Sni gella flexneri 2a
st rai ,n,CVD 1204 as a Shigella vaccine and as a live
livery systemfor fragnment C of t et anus
tgéi n. Vaccine 18, 2 193- 2202, Austi n, A., G aves,
F., Hite, L. A, Parker, @T&b'”d&“ﬁ&aﬁﬁaltn&n C.
(1990). Cenetic anal ysis of Ilpo o sacchari de core
@l%ynt hesis by Escherichia c¥liesiRivoped; 'rr‘rdEé??? rence
nBéagenesns of the rfa | ocus. J Bacterr ol 176 531
APE325. Balsal obre, C, SilvaNtiggn-pigsentiag 6¥ling, s.,
unoe, Y., UhNn, B. E., and Vg S. N (2006)
#9lcase of the type | secret cd°2I95R8- haenl ysin via
gnrrrt er nmenbrane vesicles from Frschrerr chia coli. Mol
crobiol 59, 99-1 12. Barry @ Gonez-Duarte, O,

tfi eI d, S., Rappuoli, nsky, G,
& ., and Levi ne, M M ?@Q%WM@BF@?@ §on and
enicity of pertussis t nit-tetanus
F?‘er agnent C fusions in S%ﬁ?ghgﬁ?eg?'ﬁ% vacci ne
pain CvD 908 I nfect | m’run
%écerra J. , Arthur, J. bov’_ %E%EI%%U%&
Egét haI . N and Th_euer cr‘ﬁajor gggs%%s’so dv-llrulcéﬁl:é protein
fated tunor protection by seu ORDNas €exo I'n
fused to oval bunmin in C57BL/ 6ofridatieobastar ggloyi 133,
404-41 0. Boon, T., Coulie, P. G, Van den Eynde, B.
GPE and van der Bruggen, P. (QoseyiumHperbingdnseiterotoxin
responses agai nst nel anona. Annu Rev | munol 24,
@p6- 208. Boyd, A. P., Ross, N4 seq@neesgontpiningNtyhomethylated
N., Lavelle, E. C, andMIIs )
Bordetel |l a pert ussr s adenyl at en@fgmse%?g%rﬁ o 1 RETa Tl
i nnate and adaptive i mune rexsemgéipG motivdsnct roI es
for acylation and enzymatic activity in
Cifeinonodul ati on and cel | deathplera Tloxifunol 175,
730-738. Brassier, F., Wber-Levy, M, Mck, M, and
ETB&steB J. C. (2000). Prot ect@lwcéeranthxglemmﬂrr Bt ed
antlbody response against a heterol ogo protein
Bfbduced in vivo by Bac il | weytdexieie §Ce||$1fTe*@HefloﬁHﬁ)n

68, 5731-5734. Bumann, D. (2001 ) . Regul ated antigen
Wr ession in |ive reconbi nareylS@EadiedIs enteri ca

DNA desoxyribonucleic acid

ds double-stranded

DT/Dtx Dipheteria Toxin

E. coli Escherichia coli

EBV Ebstein Barr virus

GM-1 receptor Monosialoganglioside receptor 1
HA hemagglutinin

HCV Hepatitis C virus

HIV human immunodeficiency virus
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serovar Typhi nurium strongly affects col oni zati on
capabilities and specific CD4(+)-T-cell responses.

WO pfo8088%4TUNn 69, 7493-7500. Busby, S., and EbPCT/EP200R062237

H (1994). Pronoter structure, pronoter recognition,
and transcription actlvatl on I(ﬁ pr okaryot es. Cell 79,
743-746. Butterton, J. R, Gardel, C
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Wccine 19, 2061 -2070. Canpd8tagus f?ért.nez E.,

Marrero K., Silva, Y., Rodri.guez Suzarte, E.,
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PAGE polyacrylamide gel electrophoresis
PBS phosphate buffered saline

PCR Polymerase Chain Reaction

PE Pseudomonas Exotoxin A

PSA prostate specific antigen

PT/Ptx Pertussis Toxin

RNA ribonucleic acid

S.C. subcutaneous
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@9% zgatt?éé%tgd §B% I% %;M@grl agsﬁr%}noﬁ 1@028 %hlgejla vaccine and

a9 d liraiuoden deliveryystem for a8t C bf fe@a(‘rmls\i.'@gn{?%cb‘laé_(m, 2193-
aﬁl on against listeriosis by prine/boost inoculation
% the gene gun. J | nmmunol 163 451 0-4518.

AR B Ao es ol g £ O FULSTHa TG, O & 1990)
agaetnsetnamsts&if Eﬁb@pdhlﬁacafangélcﬁ% tﬁ&%@nmaﬁy@cpémd e Elsti. K-12: in-
e re ok an
?ﬁg geges%oyt‘ﬁgéfgg%dusB\igﬁ%t‘epé 1%20%_1%&?35 mucosal
2 5- 236, .
BRkYPaR, &, Var 4o B QSRS wilEBOR oGl eue B s. .
@bjoey m:gasz atei tg@TQst%crel@@deﬂ@haerp%gg?ray%ﬂ?i ménlbqane vesicles
rown, K. A | . Sal nonel | a
E%’@glsﬁggr'q’&éq}s@ | Q%‘Fﬂﬁg %)I] ent and future
i . 53.
BEEE Sk B5er Dyt CRAINBHL - Repprol: Frefrpea. o L453iky. ©-
Balenandamey@ine, WI. M. ZG)QJQB E)&ﬁésmman&mur@gbmaltmapem&ssis toxin
t t
Y ShIMEE £ B R B B BT R Pandiia PR E FedufEe i bvo
podticfettdmmunesdagarrgtgian ant hrax spore chal | enge.
Infect Immun 7 1, 3831 -3836. Gentschev, |I., D etrich,

Eeceraand ((B)Ahbhr,, JW., (athi2a) G. RhéoEhalcDl N., and Theuer C.P. (2003)
its.use

CRL ARG TR b RSB ot o o ovatomi
in CS7BL/6 mice. Surgery 133, 404-410.
Boon, T., Coulie, P. G., Van den Eynde, B. J., and van der Bruggen, P. (2006). Human

T cell responses against melanoma. Annu Rev Immunol 24, 175-208.

Boyd, A. P., Ross, P. J., Conroy, H., Mahon, N., Lavelle, E. C., and Mills, K. H. (2005).
Bordetella pertussis adenylate cyclase toxin modulates innate and adaptive immune
responses: distinct roles for acylation and enzymatic activity in immunomodulation and
cell death. J Immunol 175, 730-738.

Brossier, F., Weber-Levy, M., Mock, M., and Sirard, J. C. (2000). Protective antigen-
mediated antibody response against a heterologous protein produced in vivo by Bacil-
lus anthracis. Infect Immun 68, 5731-5734.



10

15

20

25

30

Gentschev, |., Dietrich, G, Spreng, S., Pilgrim S.,
Stritzker, J., Kol b-Muurer, A, and Goebel, W

W@ 208A58p44 Del i very of protein antigens and DNAPGI/EP2007/062237

attenuated intracellular bacteria Int J Med M crobi ol

291 , 577-582. Gentschev, |., Eensterle, J., Schm dt,

A., Potapenko, T., Troppmir, J., CGoebel, W, and

Rapp, U R 32005). Use of a reconbi nant Sal nonel | a
Brnapn.d (3319, ReouisIa ARYRSN RYPEISFIRN AN %W@@%@P'H@”t@%itﬁ?”e”a en-
fe@iba Bér@bmgapﬁmmﬁm:ﬂi Qﬁdngg'a?@f:tsl d&)ﬂml“—z%ﬂoﬁ éé&bﬂﬂ@@@@spébmc

15. scheyv Mol | enkopf
&b aveed! rezoonS%égfectJ'mm%Qﬁ FECERE @’ H, and Goebel
prent._of _anti gen dellverées yst ens

I
Ba@dggﬁnﬁﬁﬁé&a oF CRod. E’mmot%@#m%fefpre jes feqggnition, and

paidevipion 4et0&iohi9 prokdrold0Cerat amess, 1., Dietrich,
G, Spreng, S., Neuhaus, B., Miier, E, Benz, R,

Q?l@ebfhdn,,JlVM BEﬁtﬂétlErlf eGardiel, canp,l dam@w, P.UR H;]graQEfM)h Klll&ﬁ K. P,
teap SIn s stemo schericnia .
gichiaross Vo AR oper S .l B8, BRI anTgal Pxpressipn in
Yibvia eholBReSlebRr Braing. |dfeMb|derf:63),l2'699-28% 363-371 .
CGConez-Duarte, O G, Glen, J., Chatfield, S. N.,

Bﬁn'plwld)hmllﬂa, MEiRIiﬁhashl IK. Y@ﬁdmbl%\/SnMcG‘H_eeMJ. K., 188%), S., Kiyono,
eSO e e AT A AR 2ol
%Ingﬂggg h-& stl_ulgphli alﬁa/é)naﬁt%xkt&hﬁéﬂhm&)é rﬁgﬂgﬂagﬁflzéﬁcgs%nﬂﬁ neutralizing
%opﬁasﬁ%%aqel@ Bﬁgpgég{gsel l, gnd M chal ek, S.
ggm&éggﬁ)l\garfo%%mértq%st pgp\@ 3' d%og}g]épﬁg%m CISu%ar?é, Ea Ledon,

31, arg Facds; ¢al 2cm$mer$oml ypalseshdotalizdtbir addBetanfonCTX paf or its sat-

gﬁﬁ-%:pgﬁgﬁ |rp§d|at€_§ by A 14’["dq_s' p%’lan&ﬁeré‘ll mFylbilo cholerae. J Bacteriol

& seBi-7200. W, and Connell, T. D. (2004). The Type 11
heat -1 abil e enterotoxi ns LT-I la and LT-11b and their
Cesieaas,iLv.eand Glemeatsps. D.d1 992 r@ral inrhlinizatiod wemgdine attenuated

bAfbset eﬁé’%%%’%c?%éﬁgqgr‘é@@'s%%%ﬂsr ES@?J”EIOP@ vETadia
h | G : .

CRlpeRreirar e Cemee, S SR necpent i fibesahploiaon paains
terreabstableamterSaking8€) dfeEdcy piichiucalilbyarblometlnization ¥vith a genetic

{ { t
DR PLOORB A e Rt e s R e e AB88 Ty oc
bﬁg‘rye{]goq Y, J.%fll-gfal%égn, 'J. A, Esteves, A., Demarco de Hormaeche, R., Ehrlich,
R., Khan, C. M., and Hormaeche, C. E. (1997). Expression and immunogenicity of an

Echinococcus granulosus fatty acid-binding protein in live attenuated Salmonella vac-
cine strains. Infect Immun 65, 2402-2412.

Chabalgoity, J. A., Khan, C. M., Nash, A. A., and Hormaeche, C. E. (1996). A Salmo-
nella typhimurium htrA live vaccine expressing multiple copies of a peptide comprising
amino acids 8-23 of herpes simplex virus glycoprotein D as a genetic fusion to tetanus
toxin fragment C protects mice from herpes simplex virus infection. Mol Microbiol 19,
791-801.



10

15

20

25

30

Hess, J., Gentschev, |., Mko, D, Wlzel, M, Ladel,
C, Coebel, W, and Kaufrmann, S. H (1996). Superior

wW@bdososs9y4 of secreted over somatic antigen di SPCHEPI0N7/062237

reconbi nant Sal nonel | a vacci ne i nduced protection
agai nst listeriosis. Proc Natl Acad Sci U S A 93,
1458 1463 Hol ngren, J., Adarrs on, J., Anj uere F.,

enens, Czer ki nska/ , _Eri ksson K.
Ehab%%‘iygé FernMaeeno. M., Carelr Hndlougan, Gy anct@%@ﬂﬁfchwc Fet (2000).

gblm&aﬁ)ﬁ@bhmMmGﬁhséﬂ 20hswy fntagivaBfhl &EBhihoddtces biaP0iodtslvaccine.

nti -i mmunopat hol ogy vacci nes based on chol era toxin,
gﬁ‘iﬂ'réerhg #6Qi1489B subunit and CpG DNA. | mmunol Lett 97,

WA it 15 eaRAE3 & e, o -Neetie: 5526, dpaHormasche,

ﬁobmhélmorrﬂaeck@zef ki N965). Irﬂuen@éfbﬁiéﬁiﬁ?unﬁatlo@ﬂ/ﬁh tetanus toxoid
Mhar andi, A. (2003 I\/Ucos? i mruni satign

QDU espangssite Fetams igrR firgmen @H?Stéé‘\t)%‘?fb@§'°8ﬁw a Salmo-

péIRl Jae B8 SarridAasetamdh 63)pB64-256989- 95. Hornozi, K.,
Parton, R, and Coote, J. (1999). Adjuvant and

Bhadaec M. Ve, LIohaped, th. GBOL?ann@t iavié Séﬂ(ﬁfrkflﬂCEn(be@nHeterologous ex-
Bor det etl a pert us

REHEH Bt e liouar B eeme SRsR Y el Lees e ajtenuated

Qa?o%rr%&ralri'bffﬁwno%lla typiirh sien abloghes HL reduidlioMot Bisdcle, antibody
%ZEOO% Constrgg %(%n nd characteri zation of a
@Pﬂ’i‘ﬁ‘? aragitg mmwpl I8, /st yphi muri um cl one

ssin S ar hesi n tre cocC
BREL TS RO T oM iR o QoI B FRoP AL tATE BB TTosg). A
pconBbinant liverditeatatbagusin 6)8V|b1|5éﬁoléf@ﬁndl}deeﬁmmﬁmt)[hgalm tetanus
e enterotoxin ¢

Bt dpresiote el iochia celsnpata FElopyTagapmUn 8b. 184e-t650.

%rﬁ;%sﬁ @R_éﬁe?nfg‘,’barjfr}'ggﬁf@ﬁé .;J@%}H.Cgt, ﬂ?)_mg_-;_u,n, M. (1995). Gene
f(&niarmbﬁoleﬂﬁltox@mmﬂt andNHBVRYEED @pitdpe dhd thKiaytigemicitlylof fusion
ﬁ%} \? ,ng %@ ?Pd McGhee, J. R ( 1996). Micosal

i tarCne dduP3-93on by helper T cells and a novel

t hod for det h 18,.
BRI, § S i b o B ENaZe ST Bhal 1. B35 )7 rieraa, 7. Sven-
&tﬁbllnssx k';R HoIB1gder(, ]JQ%’énckEBﬁP?grkl €hiaadd\dficy, hﬂeazGQ@.beé\elopment

X|n su si.ons Wt tre ri,nu .

o Thert R iRl al birhareSRF 5 SRR AkipY BT vaceine
Sgainst RetesdtoAGOEC Escrmmchlarmolé ongythneapbhcrdne? of ﬂm e\llqld%ncedbased
ant.i gen al activities of the ri

Eﬂg eﬁtﬁ%ﬂ% B?ﬁgﬂ%g l/ﬂl 1004-1 0 15. Khan, C M,
gg{sﬁ@éo E@A gang%wﬁl i ?50%% C%e s“}ep mac{matlon ofjghromosomal
genes in Escherichia coli K-12 using PCR products. Proc Natl Acad Sci USA 97, 6640-
6645.

Dietrich, G., Bubert, A., Gentschev, |., Sokolovic, Z., Simm, A., Catic, A., Kaufmann, S.
H., Hess, J., Szalay, A. A., and Goebel, W. (1998). Delivery of antigen-encoding plas-
mid DNA into the cytosol of macrophages by attenuated suicide Listeria monocyto-
genes. Nat Biotechnol 16, 181-185.

Dietrich, G., Viret, JF, and Gentschev, I. (2003). Haemolysin A and listeriolysin - two
vaccine delivery tools for the induction of cell-mediated immunity. Int. J. Parasitol 33,
495-505



10

15

20

25

30

H, Ali, T., Chatfield, S., Capron, A, Dougan, G,
and Hornmaeche, C. E. (1994a). Con struction,

wexpses®ibon, and i rmunogenicity of nultiple taPCBREP2007/062237

copi es of the Schisto soma mansoni peptide 115-1 3 1
of the P28 gl utathione S-transferase expressed as
Cterminal fusions to tetanus toxin fragnent Cin a
Live aro attenuat ed_vaccine strain of Sal nonella. J

PHAR(BIP-191, Lsbgandsgefseibets §in D (200f)- Theiimmapekigiogygipacer im-

ﬁunoﬁjr@éllfaﬁ—ﬁce Bnd dnmufbathig. Ifmunifjererge.1dg. Hor maeche,
R, NeNl, H, Ali, T., Fairweather, N, Chatfield,

SunstQarH QN ,s.pﬁmongrwl et add Str&glr%%a)A Q@o@t uGtd &1 in vivo stability
ressi on, and i mmunogenicity %@1[1: he Schi st osom?
ﬂfajﬁgwbmmolagﬁmu%m ing SiTARS Belia gnieriga et Typhimurium.

FERISOmMnithol Rlea@Misrobiekan ffnaggent Cin a live Aro a t
t enuat ed vaccine strain of Sal nonella. Proc Natl Acad

Bakssbh, A A 9Sthonl K2 &L, and]Lyl;Q@EN \KQZUO?-W ZTfh\é chMer:E’tometHJéirved

g&ﬁ?ﬂ% Va‘iﬁ”e(aéﬁdé‘j‘t ac&lmsfeé%ﬁ 'I“HEBaﬁﬂrﬂ)é%‘?ﬁ aQli C&HS%'I““amma“O” or

AELGTIRE dNthe (@Bloys Yis§ueB! J fedundlal78diang-Jaloct i onal
Tcell epitopes by the Al DA autotransporter system

F&NBVI gmBR\ﬂis_kWE?Ri av QIﬁdJthbICdr,dIQY(J9§Q1Furﬁﬁ8nalié©mptéﬁiéﬁtation be-
gfe?fi)gcﬁri!éleh\éhgﬁ”gﬁ%e% E/S%se[%@g@)\/sa@ﬁ?gﬁbg@g@? K¥a Efinia pro-

Bhsgel Bactédoexnris4@a58ecci ne strain CvD 1204
expressing col oni zation factor antigen | and nutant

Reddtereq i, IGrods) tLe rHEse XJ. Naref Kaufinanot SOH. QEI(H'QEQESEﬂeet‘ vecDNA vacci-

SBln el tenc e gt gl Wt Moo Ghyckimmynl 163,
¥§10-M4n8auchi, A, Takagi, H., Takeda, Y., Hamabata,

T., Fujihashi, K, et al. (2002). A nont oxi c ¢ hi
ReMsterles 01, Schivarkd, V. a%ijedmﬂiet H. nahdicRsppp UORe (2008 Animad mhddels for

bot h nmucos stenm c conp rt men th.reduced .
B et Eli ins PisTRE bGeE 588 PR AR o4 Bg Hlas it fiboie 28
dupl.2)(520970) . Cl eavage of structural proteins during
the assenbly of the head of bacteriophage T4. Nature

RPi2ytagbBOC.68hd Clemients, ,J. B. (1899). Bab@jial tBdns es makosal adjuvants. Curr
I[%&Fﬁsf‘_é@ig@"%\é%yﬁ%% 5@'8“ P ,ToghgsM% | 281K 4E|8 (2004) .
%’%{Xga@“ L&, gﬁdrygr%@g; D88, BB %@g%ﬁ?%éc? 25, 1804-1813.
aia\%%éﬂ Mé ABFQ e CeAs%ﬂdﬁbaI@g V\?jﬁﬂ)—% n@%\ﬁ]{&ﬁ%llna Vaﬁghis for use in
burdanéh greseat ard fu(@@ﬁ@r)spedfwearﬂﬁ\/ﬁ Microbibk Bgn26)t33E-358.

pressed in |live Sal nonella vacci nes enhances anti body
CagponskdsS.t dithallsRf Vs, @riffipdf.tddahn, U., Bohm, R., and Beyer, W. (2003).

Salmonella enterica serovar typhimurium expressing a chromosomally integrated copy
of the Bacillus anthracis protective antigen gene protects mice against an anthrax
spore challenge. Infect Immun 71, 3831-3836.

Gentschev, I., Dietrich, G., and Goebel, W. (2002a). The E. coli alpha-hemolysin secre-
tion system and its use in vaccine development. Trends Microbiol 10, 39-45.

Gentschev, I., Dietrich, G., Spreng, S., Pilgrim, S., Stritzker, J., Kolb-Maurer, A., and
Goebel, W. (2002b). Delivery of protein antigens and DNA by attenuated intracellular
bacteria. Int J Med Microbiol 291, 577-582.



10

15

20

25

30

Schi st osoma haemat obi um gl ut at hi one S-transferase.
I nfect | mun 68, 2503-2512. Loeffler, D. 1., Schoen,

W@2008/0589@ebel , W, and Pilgrim S. (2006). CoP@QEEPX0T062237

of different |live vaccine strategies in vivo for
delivery of protein antigen ongﬂntlgen encodi ng DNA
and nRNA by virul ence- attenuat d Listeria

nonocyt ogenes. Infect | mrun 74, 3946-3957. Loessner,

fgentgche Foqar]s,tpd@FJ gchmigh A. ,Sfécﬁgp%]ko g, T(oppg"gag)J Goebel, W., and

Rape e necuss. @éyﬂ&lay@b&ﬁbmantts&mslﬁm dHBSHRE eRIANBFohimurium
bact eri ophages: a new cl ass of enzynes and evi dence

flegin 86‘?@&4%9 Fﬁﬂilf?rrpr@f@ﬁfé? ANt ﬁ‘?fé”@lcﬁﬁ&ﬂgraéﬁe”P'{/@N%m'Ce
BRESCAIRS5, M) Mcrobiol 16, 1231- 1241 .Lycke, N
(2005). Fromtoxin to adjuvant: basic rrechani sns for

Gbﬁts@mt 1 OMoHLfnkUiMC As, Eglokggﬁcl PITHBES, Y., ARG rh&Hre SARC &ind Goebel,

irﬁ evgl op@f@b%ant@ﬁ% ds'afeﬁv%»ﬁte%ﬁr Pé-er%c’éj @? thg; '%ﬁci“%”g“a coll

ﬁé}ﬁbl?élﬁge@\r@ﬁorfﬁéth\ﬁéy i 1Ci@| h3dead.- | abil e enterotoxins
is linked to their ADP-ri bosyltransferase activity.

Elélg[sdhd\mml!)@trchZG , Bdroh? 88 NeuhM$S®. | xier, &., Benz, Ragioebll, W.,
1 C

ot, R, Julia, er ki nsky, C, and .
RS i R, U oiatge). GB BER e pgteananilt sesreton srriem o
Eb¢H@ﬁch‘:achlsfoafahﬁgenrtmaéryadmbrwmw&lbqypm)fry@ Lhekeatrain. Int J
M@ﬁ% b %4C%Eé§??t Eur J Immnol _28, 424- 432.

FroBie O, Aloni-Ginstein. R, Altboum

r- [ E. en, S ,

GanrRBhe, 4 ST e & Bobapbbe A iirals, aid Levine,
IO M. 0r99GR Hx@rd3anldf tragmbitT atietansip exin aed id@@arbaﬂﬁ’rfﬂerminal
Bt Do AR TP 30 ALV B P4 o
Ved:i16d2evy, M, Haustant, M, Mck, M, and Fouet, A
(1 999). Cell sur face-exposed tetanus toxin fragment
Hajwhedyalits] ChyHarekepaxisn 20tHobagihdads SaKt, Ruasslis Moot &ed Blichalek,
%g@hQ%Ep)e to%gtlfll?cjlgg éé{i‘g@h%@kpogeylc ygggﬁqlmc@ella gggg@}num strain
dIxpred3triced gmdmveIcaal dahesialiokddrdahd ASMB sublnitd of thBREY toxin. Vac-

Effq tl‘ﬁ%& @gudom)nas aer ugi nosa exotoxin A on
PIRRE %’a “SYft hesi s: expression of costinulatory

l ec nocyt and ctl It K ¢
PRisfe e &, ERES Y T386 R alitsp L ef€Cofnep. Typ. (2004
TRODe I Bea:ttlahslleaemdtolmetl_é'lﬁlleeénd o1 Im anc heirhres o B(pentamers
%ggrnet?gﬁ y mdusc’:e ang regqutresc’:yto%e prc%ebci‘:gnr mE%rullJ’rganTr%cr)rgocy? ic célls. Infect

Immun 72, 6351-6358.

Harokopakis, E., Hajishengallis, G., Greenway, T. E., Russell, M. W., and Michalek, S.
M. (1997). Mucosal immunogenicity of a recombinant Salmonella typhimurium-cloned
heterologous antigen in the absence or presence of coexpressed cholera toxin A2 and
B subunits. Infect Immun 65, 1445-1454.

Hess, J., Gentschev, |., Miko, D., Welzel, M., Ladel, C., Goebel, W., and Kaufmann, S.
H. (1996). Superior efficacy of secreted over somatic antigen display in recombinant
Salmonella vaccine induced protection against listeriosis. Proc Natl Acad Sci U S A 93,
1458-1463.

Holmgren, J., Adamsson, J., Anjuere, F., Clemens, J., Czerkinsky, C., Eriksson, K.,
Flach, C. F., George-Chandy, A., Harandi, A. M., Lebens, M., et al. (2005). Mucosal



10

15

20

25

30

Morona, R, Manning, P. A, and Reeves, P. ( 1 983).
Identification and characterization of the TolC

WOe@BMO58944 an out er menbrane protein from EschePCTRPA07/062237

coli. J Bacteriol 153, 693-699. Muhlen, K A.,
Schumann, J., Wttke, F., Stenger, S., Van Rooijen,
N., Van Kaer, L., and Tiegs, G°(2004). NK cells, but
not NKT cells, are involved in Pseudononas aerugi nosa

BUBYaRS Anchenthiglrclion ArhaRtbingRYRAPaiNoiggy YRe@nes)bg gholera

t’bm, cRAS41344 B sublhit 86 CpMIDNANRMUNY LetR0des-18B:
Bopp, M, Chen, R T., Under, T., Spyr, C, and

Sbeidrem.J. Fénd(c&@ﬂéaskyLs 20b5)t mcbm%mmty%dwabé.ae@wt Med 11,

|an yenza vacci ne and the I‘ISk of Bell's palsy in
Jerland. N Engl J Med 350, 896-903.0Orr, N., Galen,

ot i o ks 8 ahe NESP . P asgee mmon

£40 Tand Adjuvantd: & bﬁeffdv@gmmbfsret:éht&iabmg lahé ch¥RRbes. Vaccine 21
éac |n§ §t %al n CvD 908-htrA Infect Irmun 67,
R 24 9879 Poggi A., Spada, F., Costa, P., Tonmsello,

58'?”%? e\e/{g Lar’“t” R e?é@;dooﬁy Q@@?bﬁ\d&wevgﬁpﬁmxemve properties of
Rativetdnd me@tﬁﬁ%ﬁar&mﬁﬂm]b}] getsdis ad@rf,gwl Eﬁl?ﬁib?z :pla?aaait@ns in
SIH%V\EIEWTIG.I’]S EM%W'EWB'IOE?@%B%QHUSQ s toxin. Eur J
‘guanga%, L%lép%rggém%7 %%é)%kaigl% nm @@bi@ogﬁtruc%\ﬁ%%é’characteri-
mmrdaarsmhorsalbrmmich 3etoy pitly phimiukiomi deheca@respingidf sativary adhe-
DR et facS rl SR R ER el fithe ARah8r AR D gt romoter.

et remun B8, 1828 15%6edo, J., Zanram, N., Castedo, M,
and Kroener, G (1994). Pe r tussis toxin inhibits

Hoit, ?aDi, and il—mtw;SdJ qebd1)deatthialoife mmmxmmmggsed from Es-
%ﬁwﬁf Glss SF@n@q%lt esNa AROR ISR i 5B, TREZE0; ¢

Sri san

Bt L0 3T PRI 3R M OARE e

KI, e%yg)abj H2 &hwtield, SﬁNsiandlMI:ﬁr@@ﬁmS{ [ CFod) ) Macussal |mmun|ty regula
e e FEae 0T Bipd o el py o8GR, 2

@eg\ﬁ% ﬁlﬂﬁ%rl\'%k@m af f fdklrx&%ﬁﬁ) J. %%pc!ﬁyrg%% R. q]r M}%%henchla
casEahabie toxdummdnlbﬁ% st;oraad wﬂh‘rﬁtueptlaiocomsobmrmb antlgens expressed

bE ATy PRE e PRLRR el LB P abS Y B RS P! AP Ygeniiy

Maxtbloioglcal)actlmﬁégeﬂihé'h?brld proteins. Infect Immun 61, 1004-1015.

Khan, C. M., Villarreal-Ramos, B., Pierce, R. J., Demarco de Hormaeche, R., McNeill,
H., Ali, T., Chatfield, S., Capron, A., Dougan, G., and Hormaeche, C. E. (1994a). Con-
struction, expression, and immunogenicity of multiple tandem copies of the Schisto-
soma mansoni peptide 115-131 of the P28 glutathione S-transferase expressed as C-
terminal fusions to tetanus toxin fragment C in a live aro-attenuated vaccine strain of
Salmonella. J Immunol 153, 5634-5642.

Khan, C. M., Villarreal-Ramos, B., Pierce, R. J., Riveau, G., Demarco de Hormaeche,
R., McNEeill, H., Ali, T., Fairweather, N., Chatfield, S., Capron, A., and et al. (1994b).
Construction, expression, and immunogenicity of the Schistosoma mansoni P28 glu-



10

15

20

25

30

Roland, K L, Tinge, S. A, Killeen, K P., and
Kochi, S. K.  (2005). Recent advances in the

waelewslosgoment of |ive, attenuated bacterial vecPCr/EP2007/062237

Curr OQpin Ml Ther 7, 62-72. Rosenberg, S. A (2001 )

. Progress in human tunour i ol ogy and

i munot her apy Nature 4 11, 380-384. Ryan, E. T.,
Butterton, J. R, Smth, R N, Carroll, P. A Crean
tathigne S; ér@asfe@sg@s\wetlgfusgn tp tefarypxin Hiagment ¢ jra live Aro at-

iemaRY W cAfAsREh o BARohEIH. PRICINAT Aedd Scill p8IA9 1) 111 DEHLE €255,
by oral inmmunization with a |live, attenuated Vibrio

Kbmb@inzeMVBC‘S@hr . RbIN-A. IA\ft@metm,mw.naﬁ@Am%Qﬂderwmdt, M.
But t ert on,

@6 ) . R, Zh ng?, T.,. Baker,. M ,
00)510§H pggﬁacegoreientat ipn o "of r%ﬁqmq%nag}o x,\)omptldgs mgludtng functional T-
é&ﬁ@dmbpe@@ihelmmum@n%rvgr%Vstamt EBMStIREhUARERTed Rlicrobiol 27,
strains of Vibrio chol erae expressing a dodecapeptide

?%b%?ﬁ of the serine-rich Entanpeba histolytica

rotein to.th e a toxin subunl ndu
RSB cHa il sviseai. Ko Amleiane Raka Cosaby C. cPBf M gand Barry,

BN 20dy). A&EpeNSE ShigBlldiid@eri lzafva@dmé mng&@ 18 416hPredding
SS

25. Sanchez, J., [lerstro . M,
RGOS0 SrHE (BTG Mo RIS Phietprigec Es-
efieriehial el Anfeoimimum s$aige44gppval of its

i mrunoadj uvanticity by the addition of (STa-rel ated)

K&pb,de.SN.| YainBmota Vi) WhatahabelFINTdmurd, §ovantGiakel IFRW ., Miyauchi,

K HroR R Ae o ACHERR 17 | ATSt50 Kachd 7. 0Bk cABaOKc hi-

Aeric eA@totovin afuvarPiriduaesSplotdive ﬁ’nmuriu@ﬂh ebthemucbi8al arng)stemic

G ueia pt Meicad IE biarlgs Lwiﬂ BB RELTRE and

Fﬁrprgﬁy@ ﬂ%ﬂj\é& r(ﬁlegonse§\§ﬁh§}1r pro Clqun ﬁri]tltrﬁ]tgl Ira%ﬁ%%etmbly of the head

biatxetariophagem™. Naturé 221 ; §90-685.Schimi d- Gr endel nei er, P.,

and Craneri, R (2001). Reconbinant allergens for skin
Latdd, $.18y (2000) Backeridl fogingyah ovarmiew. 1Rt T&6rs19,1381-408.
Schodel, F., Enders, G, Jung, M C, and WIIl, H
(A286)E. CReMoGnlrleb,narmedis hepgat(R004s. lBohecutIelsof mfectlous agents as

'?m”rﬁwiq‘?ﬁ%%t%yﬁﬁ@ge Ghlop M ER R A3 ool hear

Vac i
L0598y ST A EchR r .
Oapr_lmg NleIfsole,d? Bhparwr Kizdn, ToXA. (2000 mrilmeoxirv&agmalet C ex-
Q&%gﬁﬁﬁlé%ﬁgwcgﬂ%ﬁ% vg%'me%fgﬁgﬁ eSd?lél @y es CnCSieﬁé(!vtPg]PUSIOH partner
Setistbsiaha h6@8atobiant glaiattale $ransfogseai Iofacylnanuh 68, 2503-2512.

expression of a foreign antigen fromthe pul nonary
Loeffler, D. I., Schoen, C. U., Goebel, W., and Pilgrim, S. (2006). Comparison of differ-

ent live vaccine strategies in vivo for delivery of protein antigen or antigen-encoding
DNA and mRNA by virulence-attenuated Listeria monocytogenes. Infect Immun 74,
3946-3957.

Loessner, M. J., Wendlinger, G., and Scherer, S. (1995). Heterogeneous endolysins in
Listeria monocytogenes bacteriophages: a new class of enzymes and evidence for
conserved holin genes within the siphoviral lysis cassettes. Mol Microbiol 16, 1231-
1241.



10

15

20

25

30

pat hogen Coccidioides immtis. Vaccine 2 1 , 471
5-4721 . Smerdou, C, Anton, |I. M, Plana, J.,

w@uoBss944 R., 3rd, and Enjuanes, L. (1996). A BONEP2007/062237

ti nuous epitope fromtransm ssible gastroenteritis
virus S protein fused to E. o} heatl abile toxin B
subunit expressed by attenuated Sal nonella induces
serum and secre tory inmunit Virus Res 4 1, 1-9

bRel; (2ROS)aFronpipiq to gdjuxant: A5ih Bnechanisms fogﬁ‘@%,trol of mucosal

%ﬂllﬂMmtyanMolerbﬁ@é IMmudel Letied7 Hg9Ag8d. A., Holder, A
., Hornmaeche, C. E., and Khan, C. M (1999).

Egd%elssrrglu]. af, dihti?r#ﬂlrﬁbﬂeﬂe@r nglgr_t; the&ﬁmnbffect of V|br|o cholerae

confor nat i onal t opes . an ty of th

e BW“P@?ﬁplha?ﬁi@o"mt%mmﬁ ke i pBUARR- Jeasyitransterase
SRVAE.EUrg Iewiuneree, peprepgt.l in |ive attenuated

Sal nonel | a vaccine strains. Mcrobiology 145 ( Pt 1) ,

RRSo2R9 S. $ORMsk, 8., PichotaRd JOR, NB|G2:b,rkn€§skyR3 @h88Nichenhaus, N.

Liver oftecho I Xi n. B _subuni b.usi.n
FSbirSelbsfive olirizfthe! Ty URe chls 21t Back! g of'g ghotera
RIx8id-LATK t@jugdie Eublameduinel 28142443921 - 929. Spangr ude,

G J., Sacchi, F., HIl, H R, Van Epps, D. E., and

Mayasson, R, Gat, d. 1886 Gringtdin bR { Avoush, 2. ,ylmséroc;w(ranmad C., Bar-
eut { ,p@%hezplg %&eﬁxbeanés% ; u33| %a{é%)éb)_'EffNamoH% nontOX|gen|c

BaéllﬁjmltTr‘df:ls sérelvabelneslbasedrtth stiamd exprassindlmutart92dants of lethal
tracel | ul ar.  expor toxin
%xw&mﬂwﬂtae\%q%# %g%%g{sgﬁm nus) fusion protein
S

BT e e hAve oM Teskoh S PLEE A, 68 cet sur
fgﬁemxp@segwb@ho@{o?mtfr\?wéﬁc ;ﬁﬁ&zo@aﬂby r&&umtgha@atgﬁbmus Mthams

I ma : N. osh, . opadhyay, A.,
ROP aqamst g s Texinghrechigm @1&#@2\-4&"5 1069) .

t

e kscsert st Pupf ErERME R o 476 21 Beiety St i e
Madhlmski, B(F MpGQEEﬁea’taﬁ Paagdoanchas essuginusaeikoiokid A on IFN-gamma
LR OSbi, BLMIDIto  E E  RRO e
ddlisbaoherdl abtt pot3t9g®sa. city: protein toxins. Todar's
Onl i ne Text book of Bacteri ol ogy.:

Kiichp:P./ dreiGilees Ko 42064 | Bhadgia aret dgutariabionine xis niserhpedtic agents
Tzsc schel imms, K N, and

fc% ?_I 8W?5$ Qy?rqgnfgbggfg@%getgscﬁ%?7§ iia coli henolysin
GPYRE R, AR R . el Bk P et
tha’biﬁapretdlra anyquitermernlorana poxéein Ram Borhtae@mwli. J Bacteriol 153,
693-699.

Muhlen, K. A., Schumann, J., Wittke, F., Stenger, S., Van Rooijen, N., Van Kaer, L.,
and Tiegs, G. (2004). NK cells, but not NKT cells, are involved in Pseudomonas
aeruginosa exotoxin A-induced hepatotoxicity in mice. J Immunol 172, 3034-3041.

Mutsch, M., Zhou, W., Rhodes, P., Bopp, M., Chen, R. T., Linder, T., Spyr, C., and
Steffen, R. (2004). Use of the inactivated intranasal influenza vaccine and the risk of
Bell's palsy in Switzerland. N Engl J Med 350, 896-903.



10

15

20

25

30

14, 765-769. Tzschaschel, B. D., Klee, S. R, de

Lorenzo, V., Timms, K N, and Guzman, C. A (1996b).
waomwanss4e vacci ne candi dat e agai nst Shi gel | a PCT/EP2007/062237

dysenteriae 1. expression of the Shiga toxin B-subunit

in an attenuated Shigella flexneri aroD carrier

strain. Nlcrob Pathog 2 1, 277- 288 van G nkel, F. W,

Jacksan, and R. (2000)

et {\‘r’@ga %rbldeE @H% '—ﬁ‘d%é\él a@?%‘\’/ aﬁt(préﬁ%%?'&d {aRyRpdenicity of a

iR etnt G@h&eﬁé‘%dlm&oléb@lbecnﬁ/l 197 Carfd |fs&|?dg<h’€éht§ inSeikAsnelld typhi
| mmunol 165, 4778-4 . Vertle Zdanovsky, A

ygccing AR @YD 9RS- hB"A 'ré%qt.'m@uea% 4@0 %@94 Geni ng E L.,
Nar t.i

001 SR o AR (o TN Fre Y R A K 26280 &

EWM@P@t@ |= Gb% nDFéEeéli@hlélflyﬁwmb umthe;m Asdcidfecanti en1
ol ub cro biol 12% 563-567. J

epen%ﬂtdaéi eﬁ}pn a ﬁﬁ’i”%l trar@sdw:tlon érhhw@t} HgtHral @Y\arﬂpe‘ﬁs shown by the

(308 Zholerpechdrivgsik ihgh. Rur  9sidunarnes, 9gBloesi ¢ | mmune
responses after oral inmmunization of mice with

sagbdﬁkae’rl Rlotz/ [0 KBvaks! A, admucfaal ROEB0BR Al Stk dcTséQdf récomblnant
essing reconbi na

S|ve Escherichia ¢ #1 exlp
Samonels Spb Gy aRdu i saRr e My LT TR SoRg SeS cBanst heterolo-
4 &OFithen8 1hlld anfigend.in clierese Int G.PardditgLE3, 8e s, D. ,
Dougan, G, and Wen, B.W ( 1999). I|nmunogeni city of

aaﬁabmgd:h@adeﬁpm B4 2dimia NQ AS 2R Eelo, Macamuneo@nerr es& 9%4). Per-

FI@EQXII‘, Wﬁ@ﬂs érgﬂvagarxgggg%%celwe@ﬂﬁgf hu | CI ﬁpt%cgy)é%% pre-B leukemia

Baletaﬁdln@énoeytpngEi;ﬁMea180311121011155tructure 8, FM7 1-
175. Wi, S., Beier, M, Sztein, M B., Galen, J.,
Racdiel R, T.] FonddkhderP., Basdsls, mf&iva@uﬂ,rl,eand@er@atesamd\/l M.

PSR B S0 R 8 By EobTESR8 B adche
& 25190608 pCAAN iapd ISOBOBRICF2AMILTB) thiat émeesmcm‘g?mswfrdm enterotoxi-
to t tan S r nt
G Eattlesbh S0 3tiinBiirrd Beb e/ 390 © 9o
BpverRanghs GetroviiaCrnrattl B Chagauth b8 tnadigrediena, Booa)
Cbmparsonadf tiEhingelinearebparaey @wluosd by loaalimoamezafioreswitmngcombi-
AR s oSS G R TrSmeny ¢ Y c%@qrsat cellular
fecatioviangaccihe 20YH369-Y777.Hacket hal , V. L , G eco,

Choy, W, Davis, K, Butterton, J. R, and Boedeker,
Bolafid, K.2006nge, BelAL WelieenpK. Petied BbcgoBlK. {20151 Recent advances in

the development of live, attenuated bacterial vectors. Curr Opin Mol Ther 7, 62-72.

Rosenberg, S. A. (2001). Progress in human tumour immunology and immunotherapy.
Nature 411, 380-384.

Ryan, E. T., Butterton, J. R., Smith, R. N., Carroll, P. A., Crean, T. |., and Calderwood,
S. B. (1997a). Protective immunity against Clostridium difficile toxin A induced by oral
immunization with a live, attenuated Vibrio cholerae vector strain. Infect Immun 65,
2941-2949.

Ryan, E. T., Butterton, J. R., Zhang, T., Baker, M. A., Stanley, S. L., Jr., and Calder-
wood, S. B. (1997b). Oral immunization with attenuated vaccine strains of Vibrio chol-

erae expressing a dodecapeptide repeat of the serine-rich Entamoeba histolytica pro-



10

15

20

25

30

antigens via henolysin or autotransporter systens by
an attenuated ler nmutant of rabbit enteropathogenic

wEwResi9d¢hi a coli. Vaccine 24, 3821-3831 .- 10PCFE/EP2007/062237

Clainms 1. A microorganismas a carrier of nucleotide
sequences coding for antigens %d protein toxins
conprising the foll owi ng conporfents: (lI) at |east one

nucl eoti de sequence coding for at |east one conplete
tin fyged toa thg chelata tgun E’b?rUbéﬂf"t indiees Histemic ppd %@S% @ntiamebic and

&ML@I@%I&é@bﬁﬂlﬂbd%/@é%oﬁééQ indicd.astt IAMRUNBE; e Ps-Belss,
sequence codi ng at | east one protein t oxi n and/ or

Shndr\@QSJ Wﬁﬁerﬁfr@rheGn Ftéafik@s&uwumﬁgstrade(hhd Hom)graﬁ J (2002).
ast. one nucl eoti d t‘ﬁ qgquence clooﬁ for a; | east
t

P?tgﬁ@ﬁ%tfqn S HOIBRA AN Mg B MG BHERi A iy iy dhe addi-

fNP6EST bQélaféUPQé{&Fd&s 53] th@@ﬁmml@@hbﬁdn) A%J’Uﬂerﬁ@ﬂ?ﬁ&ﬂ@t?étegy to gen-
élaﬁg on the outer surfa e. m croorgani sm.and

'QBF@SE'WH'%EJP%‘F}CSW%‘?” t’f?ég\&?ﬁ%gy’ SPy-gererct s of

e (0] ent
SO HGaTE o hkligp e RS aE. G Al JB 1 an Fipghd. ZaViieta, L.
WOHPUherér@fotxtn@s@bﬁmtﬁgfe/ﬁb@ﬂh@rﬁd@dtﬂﬁd@s@lflrrﬁﬂmt gllaamtntA,H)m -type
an onen ,oan or 0 ona a €eas e
A DBT b hanciseS Biehgo U Hs b eaqatadsraaiy oa FA Vac-
&ine. Civsd mghm Leberappdg@ni s miitryibhe cytosol of
manmal i an cells and for intracellularly rel easing

ptiasiglGrenosimeiepS .5 shdCranedrt, & $200Mi Retombihapaltergaredon gkin test-
RS RS TERER ) &5 east ) one act vat 1 on
S%?pa%ﬂﬁténo{ers, iRl . e 3388 B SocRigp o heparit B
girgURIRRCERY weemepi:top@ta@reseed hgammm@bmwamwsﬂfoomt B of
Egg{ehgﬁgg‘gh E%%é?sf Igcceln I (gtﬂﬁb ililq %tt iﬁdﬁs eonellae Vaccine 8, 569-572.
AP SRS BT RS ol oy Delver

VhadinecAitigeas PAS dNevse8t, B84-380.ce or several tines and

i f a conponent of conponents (lI) to (1V) is present

Sitxege Aall., Mohars, AtarwaIBeriﬂedeJ pﬁer(mnm Icyncﬂefrawa@mmd‘lca)tditmlte 688: in-
i dentica differen em0foor

R R MR o L
pathpgere@occidioides immitis. Vaccine 21, 4715-4721.

Smerdou, C., Anton, |. M., Plana, J., Curtiss, R., 3rd, and Enjuanes, L. (1996). A con-
tinuous epitope from transmissible gastroenteritis virus S protein fused to E. coli heat-
labile toxin B subunit expressed by attenuated Salmonella induces serum and secre-
tory immunity. Virus Res 41, 1-9.

Somner, E. A., Ogun, S. A,, Sinha, K. A., Spencer Valero, L. M., Lee, J. J., Harrison, J.
A., Holder, A. A., Hormaeche, C. E., and Khan, C. M. (1999). Expression of disulphide-
bridge-dependent conformational epitopes and immunogenicity of the carboxy-terminal
19 kDa domain of Plasmodium yoelii merozoite surface protein-1 in live attenuated
Salmonella vaccine strains. Microbiology 145 ( Pt 1), 221-229.

Sory, M. P., and Cornelis, G. R. (1990). Delivery of the cholera toxin B subunit by using
a recombinant Yersinia enterocolitica strain as a live oral carrier. Res Microbiol 141,
921-929.



(I'l) are not identical, that is conponent (l) does not

code for at |east one nucl eotide sequence coding for
W@R00B638944 one pr otein toxin and/or at |east onRCPERL0QT/062237

toxin subunit.- 103 - 3. The m croorgani sm accordi ng

to any of clains 1 to 2, vvhere}qn t he m'croorganismis

sel ected fromthe group consisting of "bacterium

ram positive bacteriu ram negative bacter

Hﬁ'méfg

R G Jo Sa e B B SBT\FARG: Dol eBreRarIemF Ae(1985).

&h%rtl%nctﬂw&iob g a0f n'éﬁﬁgé’lﬁfdhémb%x%ma/ perfa8 68 &xirt Dildmunol 135,
gol i, Sal rmnel a spp I mo nella typhi, Sal nonella

ium Yersinia spp., Yersinia enterocol iti ca,

Rtriocyt BBFISYSh g Wee Ropad. v-HEHBN - P TTmrTS. K. N. To02)

E’ﬁ?é‘deﬂular @{m@rt o‘PSﬂ@dqmm Bssufbﬁﬁl thadhelysh M (B-efreihad)| fiisidmBrotein
vVirul e m Cr oor mils attenuaﬁ

ed.
PS5 B S AETARR BP BTG oo Ra AR BN a0 yioh BrsyBunit specifi

srlittbloaya@pbﬁse@qﬁInu@hewlm@@bmaﬂfdgw:gaemm 5. The
m cr oorgani sm according to any of clains 1 to 4,

Th@igRbathtd) 1. a8haraas C., Gdtg NPGERéh, & Kpandkhapadtyay & NKoley, H.,

Reirrfbonhensty A Q%éﬁfqnéwﬁfotaaﬁ@ﬁ%%?%@%ﬂ%@%&%ﬁ% e from

@hoh-fiexigenid Quimer Wiblidlcliolgrae 010ser6ty fisinand btolwerE KTéramd as-
mut ants:. "r ecegt or;. extracellular, .trans

FRRCTROLY! o PariOp Ay B0 I pegh iy 1 RSP hTRleEuanol Let

extxiaced7l ul ar, transnmenbranic or intra cellular part
of an adhesion mol ecul e; signal -transducing protein;

Ilf@ﬂﬁr I&inb@Q)pM@bIﬁnrme bf leas@rtdl pathogerfichgt pﬂ’oteln toxins. Todar’s Online
gl er e

Pepeike eélpgggrﬁﬁéb%{@W%%OﬂIr@&y e bfie iAo
B Shahchel B SRy G ot Bnangioe fadizd. Baipdsd. an
Epeerithia cpli bérablr;zsm tr\ahepicﬂ!l sﬂ/stdﬂre baseabueetar rlthé Sxp&ﬁi & PoBfep-

rP%nmg%ﬁhozt ﬁ(gqg)’%ﬁ i{ﬁg%p rgtat%/ @%%:élge antgélulgunum aroA. Nat Bio-

teghmdiaudess76gl andul a manmari a, tunica nmucosa gastris,
ki dney, ovarium prostate, cervix, tunica serosa
Vesshasehel B, Darklee aml, delarsiizo, §., TTiamigyikKe Nocingaduzeman, C. A.

5RBPE 1B slvaPoi 2pndib oAby oI BB - expression o
ihiel Shigayforin@-subiindtiredn piteriuzited Sltigalladiengert aroOorgpderestrain. Microb
PR v Wi ¢ ype proterns and their e

van Ginkel, F. W., Jackson, R. J., Yuki, Y., and McGhee, J. R. (2000). Cutting edge:
the mucosal adjuvant cholera toxin redirects vaccine proteins into olfactory tissues. J
Immunol 165, 4778-4782.

Vertiev, Y. V., Zdanovsky, A. G., Shevelev, A. B., Borinskaya, S. A., Gening, E. L.,
Martin, T., Ivanov, P. A., and Yankovsky, N. K. (2001). Recombinant Listeria strains
producing the nontoxic L-chain of botulinum neurotoxin A in a soluble form. Res Micro-
biol 152, 563-567.

Walker, M. J., Rohde, M., Timmis, K. N., and Guzman, C. A. (1992). Specific lung mu-
cosal and systemic immune responses after oral immunization of mice with Salmonella
typhimurium aroA, Salmonella typhi Ty21a, and invasive Escherichia coli expressing
recombinant pertussis toxin S1 subunit. Infect Immun 60, 4260-4268.



10

15

known nutants: "Her-2/neu, androgen receptor, estrogen
receptor, m dkine recep tor, EG- receptor, ERBBZ2,

WERBBAS89FRAI L receptor, FAS, TNFal pha recept or PCT/EP2007/062237

TG--beta receptor, lactoferrin receptor, basic nyelin,

al pha-1 actal bum n, GFAP, fi- I]\%C brillary acid

protein, tyrosinase, EGR-1 , 1, c-Raf (Raf-1),

A-Raf . B-Raf, B-Raf V599E, B-Raf V600E, B-Raf KD,

BlarghiS- Vo BIECR| Aa9uabeRg, - BURan @6 60E Ve B-iaf 99 frmuno-

!jérﬁélﬁ/%f @%Bnéﬂ@ twﬁnr’?ﬂ@ff uHﬁ'aFtiﬁ@roMblﬂe egprigésflné(h'h@ﬁla;(lc domain
c

%lestid'u@%f.'@"eltoxmr&m'nf@ct 'mmur 6753% %}@ Bak Bcl - Xs,

Bi.d, Bi Hr k. Bcr/ abl | AP1 I AQ2, _XI AP,
)OLeneAF%\'/'LWP?zPO sﬁ%ﬁ%ﬁxp&%ﬁd@a ﬂ?NL? el Sirpeiug & RiZy:175.

%)ﬁ %e&;kMycézl s i ., .)C/éefggcf,’ BI%%%![ i'IJ; }—Tcgqecr:dpé.lﬁ}.; GBW,Z-[%J’arte, 0.

&8,anaReving 1A 7M. @ObapCoﬁgﬂﬁﬁcllon ahd im@ﬁ%iscgmicemnuated
6 Blionel bien’ QXPigreno iadaodur (icham mercSgie SMaes sraipia 1 (MSP-

spfaséd iodte@AlE BRI ftAgRfont OC a/BIdteRIBDEY, 0B 38Nt | gen,
al pha-fetoprotein, PAP, PSMA, STEAP;, MAGE, MAGE- 1,
KRS, 3. PNYh&ROZLS,, LPSCA., MM, X. Goda0S. Ly WasigNRs Zha®RP, W,

oo s, 5 BP0 SohSind 373 bl sritala i
stye cd\expreééunlg@sa anerlTS/SW@f énterdd¥lganical doll. MBNR) J Gastroen-

RGP AT A, hehmgol ut i nin H L. - hemagal ot i ni n ¥

2R ROaR PR s T andiebakor pokanat § & oBisap ity SPoy, w.

baviegdg| Buiterion, HAH.2addpBeddkahIEy . (2006). rl[fdhu@rpbahé\tewldgws protein

Al Thai | and/ KAN- 1).2004( H5N1 ut i HA12C .
bioE e BT 1 349 (RS K Y PS B AP e Mitant of rabbit
£1{ANpAINAGOHIC HadHerichia cok. W sindasie 382769831L LO urease,

CSP, calflagin and/or CPB" or wherein the at |east one
conplete or partial antigen of at |east one wld-type

or nutated protein according to conponent (I) is

selected fromthe group of kinases consisting of the
following wild-type proteins and their known nutants
(accession nunbers in parantheses): AAKL (NM O 1491 1)

, AATK (NM 004920), ABL1 (NM 0051 57), ABL2 (NM 0051

58), ACK1 (NM 005781 ) , ACVRL (NM 001 105), ACVRLl B

(NM 020328), ACVR2 (NM 001 6 16), ACVR2B (NM 001 106),
ACVRL1 (NM 000020), ADCK1 (NM 020421 ) , ADCK2 (NM
052853), ADCK4 (NM 024876), ADCK5 (NM 174922), ADRBK1

( NM



10

15

2

o

25

30

001 6 19), ADRBK2 (NM 0051 60), AKT1 (NM 0051 63),
AKT2 (NM 001 626), AKT3 (NM 005465), ALK (NM 004304),

WM/ 0§84 145259), ALS2CR2 (NM 0 18571 ) , ALSPCREPIONWG62237

139158), AVHR2 (NM 020547), ANKK1 (NM 17851 0), ANKRD3
(NM 020639), APEGL (NM 005876) RAF (NM 001 654),
ARK5 (NM 0 14840), ATM (NM 000051 ) , ATR (NM 001
184), AURKA (NM 003600), AURKB (NM 00421 7), AURKC (NM
S60), AXL (NM 001 699), BCKDK (NM 005881 ) , BCR
(NM 004327), BIKE (NM O 17593), BLK (NM 001 7 15),
BMPRLA (NM 004329), BMPRL B (NM 001 203), BMPR2 (NM
01,204 BMX (NM 001 721 )) BRAF ( NM 004333?1 BRD2
%)Nl\/f)‘dﬁg ofegnis @ma(:ﬂmeo@f:wgle?tlde NERFVC gfé@rgéjmtlgens and

BROFrotel® foxins (CDMpBSitg TbiblloviBRPKImpOMdrRs32430) , BRSK2 (NM
003957), BTK (NM 000061 ) , BuBl1 (NM 004336), BuUBl1 B

( NM)001 2atledkt one GAB@dtldquQBWOdlngC}%NKﬂleéNMr@Q&ﬁfiﬁéte or par-
CaMKI NM 19845 ) CAMKL D (NM 020397 CAl\/KlG (NM
020439) RREgRN it l§2gt=ig wilo: tvpmmzfét%m

0010744 ,Wdz\aﬁién%%w'%o;%sque RRITY { Dlesaby e AR

( NM 0036 88)0/orGeHas{ i Brofeth tbxB)subGi;2ndNM 001 786) ,
CDCZLl (NM 001 787), CDC2L5 (NM 00371 8), CDC42BPA (NM

0 iuig2a), atWBBEBuéIWMEEhce €datfbr éNh’bélQﬁﬁ:QBz)nsport system

(735)?;[0 (NM O 7%%%8 %pr E) 1507%@@%&2& ?fl\(ﬁglmponent

004935) ﬁa(@nﬁwmﬁﬂal 20%e omh(%u(fadi‘d &0he AO&porg@Ist and/or en-
NM 001 2 L NM 0041 9
COKL2 (NSO Por et ot =T RERRUcI 44 PRIl aind com-

009565) , coiéhb(11j;NMdDEFIbdm@)for SHEHSE dnbiMighal seihce GHIK enables

NM 001 M 00407

R 6@5@%'% s SR SEA B o PR 20 i component

CRK7 (NM(@):H68@7), CSFL R (NM 00521 1) , CSK (NM

004383) , Y (NM 001 892), CSNK1 D (NM 001 893),

CSNK1 ) (ogtobally, 89dAst oBSNIEIERideNDRAEAGYiINgIBNEIERSt (ONMlprotein
CSNKZA]. NM 001 89

cnkzn (REATB0E BOR) CEARRS N AMHSODAOTR! MRy R and for in

014326), t%@lﬁﬁaﬂ;NMld%ﬁMgSﬂ&)mdmpkéss(dﬁMeﬁmg 3vhlich are contained

23993) ; B@%ﬁ#@%m@ysm (M 004403) . DVPK2 (N

0 J(KBZE’ t)least one nucleotide sequence for at least one activation sequence for
the expression of one or more of components (1) to (lll), wherein said acti-
vation sequence can be activated in the microorganism and/or is tissue
cell-specific, tumor cell-specific, macrophage-specific, dendrite-specific,
lymphocyte-specific, function-specific or non-cell-specific”;

wherein any of components (1) to (V) can be present either once or several times
and if a component of components (l) to (IV) is present several times it can inde-
pendently from each other be either identical or different.

2. The microorganism according to claim 1, wherein component (I) and component
(1) are not identical, that is component (l) does not code for at least one nucleotide
sequence coding for at least one protein toxin and/or at least one protein toxin

subunit.
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DYRKIA (NM 001 396), DYRKL B (NM 006484), DYRK2 (NM
006482), DYRK3 (NM 003582), DYRK4 (NM 003845), EEF2K

W@ dioB05803B802) , EGFR (NM 005228), EI F2AK3 ( NM OPABBBY0)7/062237

El F2AK4 (NM 001013703), EPHAL (NM 005232), EPHAL0 (NM

001 004338), EPHA2 (NM 004431 %9 EPHA3 ( NM 005233),

EPHA4 (NM 004438), EPHA5 (NM 0U0%439), EPHA6 (XM

114973), EPHA7 (NM 004440), EPHA8 (NM 020526), EPHBL

(NM 004441 ) , EPHB2 (NM O 17449), EPHB3 (NM 004443)
EPHB4 (NM 004444), EPHB6 %NM 004445) ERBB

P04 50 %é”'cr%@?és"(‘ﬁﬁf:@ gin9da any oEgiRims (tﬂI@ @)’@8@3'55"9 nEigjegrganism

( NMs 53R fronERdlgrb DVt HE ARG bi “bEERAU! Sk bab AT,
(NM 025096 FER (NM 005246 EES@;NM OZQOg%j éSF
(NW@GD |ve|a TN eY9 9§II ap @er@ml% qoteq from the
§)P>M1§s?c21 &3) EscheitHiABb S OBethB)ichid belR $RidorieMyspp., Salmo-

‘,iﬁ?;qe éw@%@gé% tﬁ%‘u’%ﬁrﬁfﬁ%mifa&%}%s %?mfa.’ef(“éﬂ%?é&?.t.éa Vibrio

002 Vubﬁd"&ﬂﬂeréé"ﬂu&@ﬂ&é&a LiiBKa 6TdMbEAEEENES ) ShigdiliN NMhlgeIIa

002 NM 005255 GPRK5 M 0053 RK6
002893@)9” %PQR Mg as gpiK4 Fﬁﬂ%@%@%‘)‘yt egle Rﬁ\/Pf the

031mR$&9rg a@ﬁ@at{éwg@dlgssq GSK3B (NM 106 -
002093), GUCY2C (NM 004963), GUCY2D (NM 0001 80),

GUCY2F (NM 001 522), H 1 1 (NM O 14365), HAK (NM
052947), HCK (NM 0021 10), HI PK1 (NM 152696), HI PK2

4NV B2 hict€)rgamibiRt&3criig Q0 oiand B, whikrBikdvibmMevtHaAa8 T excldidled as
(NM 01441 3%1’6 HUNK (NM O 14586), ICK (NM 0O 1651 3),

| GFT'RQRR'IB0875), |1 KBKB (NM 001 556), | KBKE (NM
014002), ILK (NM 00451 7), INSR (NM 000208), |NSRR (NM
01421 5), | RAKI (NM 001 569), | RAK2 (NM 001 570),

3 (NM 0071 99 |, RAK4 . 123 I TK
0RO REBEIS85 o) AT, BAFSSE (R leahpne
0002dm@gte dKpRrtiaNMtRR 25 3 IeadfloBe (\ANMt)l;#@rZ’rﬂbtatelél pFoteMNMccording to
000222 290793 KSR2 (NM 1735 LAK (
025 SBeneTTNTs SERRIH GRELBS O RSB 8 A Eopafincl g -ype pro-
( NMet3=piiGheir kddWklm(isivtsO “ré6etdér) extidcliBan Mvh&&hb@hic or intracel-
L XM. 055866 LMIK2. (NM, 01491 6 OC1 49420, (NM .
5B AN OFRESE ol (AEI6h TRUR: YIS ieGRR RO or ntra
L TKcd|iNdr PA2 3#dn adheéid n(riivie 0012 35¢hal-triviidd ucNyl oete RO 6gl1-cycle protein;
002 FBFTPAR3RAT AT TDSBE" B ABHS L RIS P74 otein; aller
MAPgéE protein of microbial pathogen; protein of eukaryotic pathogen; cancer testis
antigen protein; tumor antigen protein; and/or tissue-cell specific protein”, wherein
the tissue cell is selected from the group consisting of “glandula thyroidea, glan-
dula mammaria, glandula salivaria, nodus lymphoideus, glandula mammaria, tu-
nica mucosa gastris, kidney, ovarium, prostate, cervix, tunica serosa vesicae uri-

nariae and nevus”.

6. The microorganism according to claim 5, wherein the at least one complete or par-
tial antigen of at least one wild-type or mutated protein according to component (I)
is selected from the group consisting of the following wild-type proteins and their
known mutants: “Her-2/neu, androgen receptor, estrogen receptor, midkine recep-
tor, EGF receptor, ERBB2, ERBB4, TRAIL receptor, FAS, TNFalpha receptor,
TGF-beta receptor, lactoferrin receptor, basic myelin, alpha-lactaloumin, GFAP, fi-
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(NM 002758), MAP2K7 (NM 005043), MAP3K1 (XM 042066),
MAP3K10 (NM 002446), MAP3K1 1 (NM 00241 9), MAP3K12

W@ divBOSO3O1 ) , MAP3K13 (NM 004721 ) , MAP3KL14PCIMKP2007/062237

003954), MAP3K2 (NM 006609), MAP3K3 (NM 002401 ) |,
MAP3K4 (NM 005922), NMAP3K5 (NM 005923), MAP3K6 (NM
004672), MAP3K7 (NM 0031 88),  MAP3KS ( NM 005204)

MAP3K9 (NM 033141 ) MAP4K1 (NM 0071 8 1)
U NWP OB ProvidktbspRa. G, B CTMABIA AN APk aegal, B-Ral

MAPGEGOH, MQQ@@%@ B- MI?@ E( NM DEGDEA G aseImtEY) H- NM VB0OE KD,
002753)f MAPKL 1 (NM 00 . MAPKL2 (N 00296

Nﬁﬂplébwsayommﬁﬁa@ BW'WP dpmay, B Bﬁﬁf{@asmilﬂmam KD,

oozmz\:@as KN - QA RO 2 7o X, BMQWKQHGNM%D?-M&M AWARK BAD,
( NV 002749) NVAPKS NM 0027502 MAPK9_ (NIML.0027

MAPRAIBE- KRNBig 3Bl MeA (26 3892 W AP LIVIN,

NV QOB E AP AF MA 0 M\/BO 14 80
I(\/AI\R/éKlgI NM 968%% llﬁWR%4 %M% W e (1:)% Fdic1, G2

014596 G ol b i o130, E2F

g/lggg)gsdmmwm BCNA, WF&TPT(ENMAW&M?A ABHGEK MYTOR, p53 and

LK M 0 14791 NM 006343
(NM] %%Jszqusea NrEB, mrw) AEHBJP1, w&ﬁ@&@eecv m{ﬁmi@s@é‘iSA
, cdYEde369 oﬁl@%ﬂt”g?&ﬁ)a hmﬂﬁﬂenﬁ WFOZJ@M&)STE\AFDWGE MAGE-
(NM OZOé%TS% M_NK %%(1571 l\/KNKl (NM 036

MKNKME NY7E994 T, MART 1 14)@3 yrosinage. ERi Té?: -4, viral anti-
0324&H) of tha-HikuseSIMINLIABA NGV NS/ (BN, WG7Q$V iMRIchzE virddVlinflu-

002447), NM 0 16542)," MJSK_(NM 0055 MYLK ( NM
OSS%V”UWPRZ‘( ('NMeﬁé%i'r%éype%&1 3 @57‘ MS@ Ue”Kﬁ{%@ type
( NM31i3f990%.) vaE e@%&a&%a%hs h@ﬁéé@lu(qu—%B&%é@glutmm H5,
NEKL 1 (NM 0248 NEK2™( NM 002497 % NEK3- '107 - (NM

OOZQ@’B?QQ"NE‘KMHZ N WP“QW’)HAT\E@‘*( m@‘éwe”?ﬁeké{'r%%\lm

M(l@gﬁénan&lEKKANNl‘ytd@%H@m hblﬁ&égl(xt"ﬂ% ﬂm&% M&g%e.ramwam Influenza

PR VA 69T (KA JeARH Usw%ebzwagg&pm HYRE (preterably from

178pfidanzaMR¥ir (SN THG4%P) (KANRIG0 2@&9&m.d&§8@0( N\,
0061 sg% RK3 NM oozap&@ﬁossmﬁ&w 052843

( NW'G8 Calﬂg ygjerel th mlete or partlal

PAKZnt UMO@QQ5Z§)oneWH }%F(éWrﬂQta@?i roteMAdttofdvy t@%ﬁ%hent
PAK6 (NM 0201 68 NM 0203 1N)|\W@ PASK

1485¢! Cﬁ%ﬁkﬁm(tm/g 2’65'”? es gorpRING @'8‘%’9 I,déy;p@protems
( NMad thak RBdwn meﬁ:b@éswn numbers in parantheses): AAK1 (NM

014911), AATK (NM 004920), ABL1 (NM 005157), ABL2 (NM 005158), ACK1 (NM
005781), ACVR1 (NM 001105), ACVR1B (NM 020328), ACVR2 (NM 001616),
ACVR2B (NM 001106), ACVRL1 (NM 000020), ADCK1 (NM 020421), ADCK2
(NM 052853), ADCK4 (NM 024876), ADCK5 (NM 174922), ADRBK1 (NM
001619), ADRBK2 (NM 005160), AKT1 (NM 005163), AKT2 (NM 001626), AKT3
(NM 005465), ALK (NM 004304), ALK7 (NM 145259), ALS2CR2 (NM 018571),
ALS2CR7 (NM 139158), AMHR2 (NM 020547), ANKK1 (NM 178510), ANKRD3
(NM 020639), APEG1 (NM 005876), ARAF (NM 001654), ARK5 (NM 014840),
ATM (NM 000051), ATR (NM 001184), AURKA (NM 003600), AURKB (NM
004217), AURKC (NM 003160), AXL (NM 001699), BCKDK (NM 005881), BCR
(NM 004327), BIKE (NM 017593), BLK (NM 001715), BMPR1A (NM 004329),
BMPR1B (NM 001203), BMPR2 (NM 001204), BMX (NM 001721), BRAF (NM
004333), BRD2 (NM 005104), BRD3 (NM 007371), BRD4 (NM 014299), BRDT



10

15

20

25

30

35

006206), PDGFRB (NM 002609), PDKL1 (NM 00261 0), PDK2
(NM 00261 1) , PDK3 (NM 005391 ) , PDK4 (NM 00261 2),

WODRBASHONM 00261 3), PFTKL (NM 0 12395), PHKGIPEMMEP2007/062237

00621 3), PHKG2 (NM 000294), PIK3R4 (NM 014602), PI M
(NM 002648), PI M2 (NM 006875),, PI M8 (NM 001 001 852),
PI NK1 (NM 032409), PKE (NM 173575), PKWYT1 (NM

004203) . pknbeta (NM 0 13355@ PLK (NM 005030), PLK3
(NMNDB 28 7536), NI QP 63®2BRSK2 (NBHHERRS /)y kiKbb 89906 1),

PRKAGK1 (NWO@Q@ 3S0BUBKR d1l’él’1/l1 )GABEY (NM 0ZIACES ANNA (NM

002732),  PRKCA (NM 002 37 RKCB1 (NM 002738 PRKCD

( NP @558 £ aMISia M 5@&)%%‘)“[)#‘@4(9@ BRI §6DHIE (NM 020439),
PRKChViiEM (NP8 H3081) thﬂcf@kzé Q42 ANM UM221),
002741 PRKCL2 N 0062 PRK NM 00

3 OBBOTTEP). SRR wmw&w OB (Rg794), CAMKK2
OOZWbOGﬂTﬁfE@ASN 1 ddab88), .CErRIEGM (Oi @@6@@@2 (NRR¥G1786),

006258 (€% 006259 002759
RISt Rl @P%ﬁgw hwﬁé? ?ngE@%?ﬂ'%”?PApsNMwﬁz@w
?ﬁ&@%%%%ﬁgw@?fg R B g K D Qosepe), CoK1
S Bt DR NV SN ROh 50 | kD AN 30075),
88)2%5’% Rt (N a1 48] QO § o0 76} GDIENM
002582 ook 00 EC A PG G e éwa@&@s@m
SIAg%)K AN @mzba%ggs EEFW%%(? gt@Kl_s QWQQ)%QB@)) CHEK1
R i PSR B Gt “é%NM@o it Goisa #iM 004071), cLk2
RI PN_M obbd s 1@3K§%\%M@N€@§i§ R(szm O@QQ@OWJ(N(\W 6507),

?ﬁfﬁgai%éw Soketl). ol 6B 5aa3S) p AT (N %&%?SNMD
RPSod03 §|\<.MPQ21]E N3 00 1 85A6E6RK( BIM IQIOI‘@&@XB BRI (

00 N%o%%m%ﬁﬁ???}éﬁ@&&?%?%éﬂ&ﬁéiw
( NMb6H 8b2 @ARM R&ﬁthgs(sz%V‘ ,01E<¥2% )( DNPRE 29618)0.1348),

SBK 70948 SCYL NV 020 SCYL2 (NM. O
SR B Db 2588 75 @éw&ts ki) @45355), DR

(X NM @13@9\2 DﬁalzilNﬂxpodcﬁgz STPKINMIEGEZ04) N%/@’KEG(NKMH?S% 1),
(CGBY%%MW N AP M b e
SgKad 0056820 3BVRKE Y NMISS84 6 NMEF2KIRRI7013302), EGFR (NM 005228),
EIF2AK3 (NM 004836), EIF2AK4 (NM_001013703), EPHA1 (NM 005232), EPHA10
(NM 001004338), EPHA2 (NM 004431), EPHA3 (NM 005233), EPHA4 (NM
004438), EPHA5 (NM 004439), EPHAG (XM 114973), EPHA7 (NM 004440),
EPHA8 (NM 020526), EPHB1 (NM 004441), EPHB2 (NM 017449), EPHB3 (NM
004443), EPHB4 (NM 004444), EPHB6 (NM 004445), ERBB2 (NM 004448),
ERBB3 (NM 001982), ERBB4 (NM 005235), ERK8 (NM 139021), ERN1 (NM
001433), ERN2 (NM 033266), FASTK (NM 025096), FER (NM 005246), FES (NM
),
(

002005), FGFR1 (NM 000604), FGFR2 (NM 022970), FGFR3 (NM 000142),
FGFR4 (NM 022963), FGR (NM 005248), FLJ23074 (NM 025052), FLJ23119 (NM
024652), FLJ23356 (NM 032237), FLT1 (NM 002019), FLT3 (NM 004119), FLT4
(NM 002020), FRAP1 (NM 004958), FRK (NM 002031), FYN (NM 002037), GAK
(NM 005255), GPRK5 (NM 005308), GPRK6 (NM 002082), GPRK7 (NM 139209),
GRK4 (NM 005307), GSG2 (NM 031965), GSK3A (NM 019884), GSK3B (NM
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SK681 (NM 001001 671), SLK (NM 014720), SMGL (NM O
15092), SNARK (NM 030952), SNF1 LK (NM 173354), SNF1

WQRRSOMMO 15 19 1) , SNK (NM 006622), SNRK ( NRCOERZ002062237

9), SRC (NM 00541  7), SRMB (NM 080823), SRPK1 (NM 0031
37), SRPK2 (NM 0031 38), SSTK (NM 032037), STKL 0 (NM
005990), STKL1 1 (NM 000455), 16 (NM 003691 ) , STK1
7A NM 004760% STKL7B éNM 004226)  STK18 (NI .014264)

R @132 %QL Mé’ﬁﬁ? B QWA GE006 P00 RS ECYRMNM 001522),

052@4L I91M 013'15 MW@@M» HSHK @ ddﬂ%@)lw NM 152696),
STK24 NM 003 STK25 ((NM 006%}%4) STK3 NM 006281

:4&“\’{9\3?76‘@ WPKQ)(NM@%%) (N8 464685), HIZRAA

N 6
Ss, T&ggmagﬂmo%gggmfomwf&mm 0163@0%3\1'14 Tﬁgg@@% ), IKBKB

oAl OO R S h ot e o s s oy Joboy NS

NMNM b3428)), IFA 3R % X3 (N
(TAgél bM 1123 , | NE)RJ\I&MM@@@ AK2 (NNIS16 iRl 007199),

504 gz%mwwwp%s #A&WW@%Q@@;W 004972)

TBQH%K&‘\MI\W%@zﬂ KDWNM @m&mggg%ﬂg@g ( MMt Q8 3B0222), KSR

70) OVFESAASINRD 03 1N 7555 RINUIS s ADS  (NWRB50)

NM_QfSE A k) ( INDK OadstbB56)T ILIMK @@@ﬂ%g K N
ENMO 12@301 TLK(2L NIQ\)/IIQOO68)53§()5 TNI1$<NW ooy K ’

TR0 S O5A0) KAl B2 MMAD YS! SPEORIISHd0 (MM 152835),

0335@@%108’6 61‘3@7@@1&&4&2 xWRbBés( M 02 ENM 992344)RLBR (NM
(NM 021 64 (NM, 02 %

RO (9 sBob R BPEIct oo ab T bl 6@3662

176!@@)?2@ 0(2")1%)0 MAFEKA)(NMTEB3 0 W%ﬁ@%goi 4MAP2K6

494 TTBK1 ( NM 03 F}
(NMW@§a7%% ), ABRKT 913)9%%@ AR CRISINY

(Nl\rﬂ)m%%/flxmpsmwﬁmoddwg QRO 1.2 NmoédW) QARPEL)3 (NM
ULK2 (NM Q 14683) ULK3 (NM 0 1551 8).  ULKA

1788%372 1\ RAAPINIG GBAA854) WEB3KANIN 889, M%'RR@?’ NI¥h @92401).

164 AP 3K ddEMz S@!@iéks (M&Rd053 26 NMIAFSEGY (RIM od&@#@} MAP3K7
(NM 14 (DM 005433 ZAK NM o 16653

50
ChciN O9RFSA). MRS 1N H9pecas MaraRe M Dhied hARAK1 (N
accogzisng MNPW(NWI ooh@gysmAans @\memees nwmmrmnmsese)

b @A@ﬁ@?ﬁﬁ&h%%?%&@m O OB NAR KIS Ry Bo7azmpprctt

t ypeNM |00127J5<1)nMAPKﬁ>2 gllMlodzgsg)n MAPKIS (NM bop¢xi58), MAmE1 AMNM

tox) fra4BIaASRS k0525935 DiarkE (M 002747), MAPKS (NM 002748),
MAPK?Z (NM 002749), MAPK8 (NM 002750), MAPKS (NM 002752), MAPKAPK2
(NM 032960), MAPKAPK3 (NM 004635), MAPKAPKS (NM 003668), MARK (NM
018650), MARK2 (NM 017490), MARK3 (NM 002376), MARK4 (NM 031417),
MAST1 (NM 014975), MAST205 (NM 015112), MAST3 (XM 038150), MAST4 (XM
291141), MASTL (NM 032844), MATK (NM 139355), MELK (NM 014791), MERTK
(NM 006343), MET (NM 000245), MGC33182 (NM 145203), MGC42105 (NM
153361), MGC43306 (C0rfa6), MGC8407 (NM 024046), MIDORI (NM 020778),
MINK (NM 015716), MKNK1 (NM 003684), MKNK2 (NM 017572), MLCK (NM
182493), MLK4 (NM 032435), MLKL (NM 152649), MOS (NM 005372), MST1R
(NM 002447), MST4 (NM 016542), MUSK (NM 005592), MYLK (NM 053025),
MYLK2 (NM 033118), MYO3A (NM 017433), MYO3B (NM 138995), NEK1 (NM

012224), NEK10 (NM 152534), NEK11 (NM 024800), NEK2 (NM 002497), NEK3
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toxin, A/B toxin, A+B toxin, A-5B toxin and/or AB5
toxin".- 109 - 8. The m croorgani smaccording to claim

wQ2008/0889¢4 n conponent (I1) is selected from t heCHER29P7/062237

consi sting of "Adenylate cyclase toxin, Anthrax toxin,

Anthrax toxin (EF), Anthrax tom’7n_ (LF), Botulinum

toxin, Cholera toxin (CT, Cx), 'Cholera toxin subunit
Di pht heria_toxin

B (CTB, CtxB) DT, Dtx). E coli LT

t oxi¥M0p24983} NEKS INM|095i1 p2). é#%r(&ﬁgZiW%)WFKGENNEQﬂ“i397),
heaNEkaEQMa 380YH! RERE i(RIVSIRY )t NBKO YN 0335165 NLK (WM 016231),
toxin ...col i Neat stabile enterot OX|I\%>Q§]ST§<

Er yNRRH §uMiQ0000&)% NPRE(NY 0Q3998).(NISBR( £3%8)nNRBP2 (NM

Per { 7d58g 8 NRIC (N2 11 98 4586) NTHiIer M@b@sggl)xmmkf’gm\/llﬁo@)l 80), NTRK3
Shiga toxin (ST St)gi‘ Shalg%a oxi n_ subuni t éSTB

St x@i'\" 08R53MN. PPREN (B p52 &ﬁi@'ﬁb%&@@é%‘ﬁt BAGEDXNY020423),
Tet pARLENN @0b67d) TRAK2 TIOMI 0028 hpEe bAmmNm@w%imm (NM
(TSST-%%) Vero toxin VTlg Toxi n AngAE,l gnd oxin B

( TEYORFB40IRAdte (NM DRO16% £ PAICT ENM 02DBA), RBRKANM Orhp 148 PCTK!
HeniNw D8g2@1) TRETR2 (Nllooeb9%5), PETKB dNMM 1980de IPDGRRA(NAN 2
ToxLn %?T) Qc;é Clostridium nov¥| Co 9. The croor&anl sm
accY&ROky RISSHERG (W Q05D s PIPKY 4N 0Q5R&Pk PRPKedNYbHERT1), PDK3
(1) (\nd0osIOPBRE (NVI0028H 2), PDPKe dNKomEiEh e, PFTKe il (2 2395),

t he exgres& on _and/or secretion of a fusion prot

encBaRh BYVIASR TE RHSRRAROT 0Q@RO4HRIRARE UMY ZE0 P IMT (NM
accouab4ag RIN2GNRI 006375 )Mrave (aMtdoa obt@ézq,mlmvéwg’ﬁ%mdzaog), PKE
X -

selected fromth r consi stin f "Ct

o xS 7o T TN B2 alinbotea i RT3As5% Rl i 005030),
Ct xBr i Rl 09a0LE, RRRAAE (NIARERS 1DPREINAB(BVRAT6258), FRIKACA (NM
Raf KD, CtxB B-Raf ki nase donmain KD, CtxB-HAl

O xB4(RD). TEKAGE (NM09243 D BEKAGH QYN 80261231 RIgKEA (§M002737),
of PRRCR® p\lMtcmziQs), WRECE (NM 00B2818 PRKCE [(NMB)05490), PRKCG (NM
sel ected fromthe roug consi sting of "té e |

e ochOATagN REIGH MIt5257) PRKCT VW 992290y BRKCH) M 00p741),
SeCPRKTOP (SMI0856), PRECIW(NI@ 002740 NPRXSNENM $05% 3) PRKCQ
secretion _systern he%& n _trans st em

of elungpeai; Bk NiTRkaast Frt R hestsn arrip it dossos)

HI yPRKEH yidviegos 26y P M bes 28t PRKR eRIMtdD2759), PRKWNK1 (NM

(51 G075, oirielbRE INEl doseds] PRk iR E ket EERgs v

1y e A sl PR ioan TS (o

f or PERET 487 74 Rk R Tk 86 Pria b deo). #1ios oum

Cr esGLIMBY RTHE (NG 0053753, Faned (NMP 00248 ) TRTKS (NP De2srf PTKIL

oot 0B Ae S GBI NEEF el a3 i eh 65 5ABSS Bo7194), Rar+

and(Nw 06284Y), RAGEVNET &14226), RET (NM 020975), RHOK (NM 002929),
RIOK1 (NM 031480), RIOK2 (NM 018343), RIPK1 (NM 003804), RIPK2 (NM
003821), RIPK3 (NM 006871), RIPK5 (NM 015375), RNASEL (NM 021133),
ROCK1 (NM 005406), ROCK2 (NM 004850), ROR1 (NM 005012), ROR2 (NM
004560), ROS1 (NM 002944), RPS6KA1 (NM 002953), RPSBKA2 (NM 021135),
RPS6KA3 (NM 004586), RPS6KA4 (NM 003942), RPSBKAS5 (NM 004755),
RPS6KA6 (NM 014496), RPS6KB1 (NM 003161), RPS6KB2 (NM 003952),
RPSBKC1 (NM 012424), RPS6KL1 (NM 031464), RYK (NM 002958), SBK (XM
370948), SCYL1 (NM 020680), SCYL2 (NM 017988), SGK (NM 005627), SgK069
(SU SgK069), SgK085 (XM 373109), SgK110 (SU SgK110), SGK2 (NM 016276),
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conmponent (111) b) is selected fromthe group
consi sting of "endolysins, lytic protein- 110 - of

WQ@e@RIf89%4 t i ve bacteria, |ytic protein of ListRCT/EP2007/062237

nonocyt ogenes, PLY551 of Lis teria nonocytogenes
and/or holin of Listeria nonocytogenes". 12. The
n1croorgan|sn1accord|ng to clalm11l, wherein conponent
(1] | east one nucl eoti de se%uence co

fors%*ﬁ?%a (5%291%7@;}%%26@%%%0% HIERALT s Sql‘ém? SgK493
Con(mmsgmgs esgkmem 1@&61(1768qu @mmwcs@m NN 013257),

he outer surfa

Y, e%waa79ns”ﬁmwwr01é%gef SRt 8Re Siaddn) caReAR

secowgm SMFﬁL'P(B(WPTC%&) CSNFHLRQ‘(‘NR/EOMWWW@?%M 006822),

S SRRINDT B L7 40) 1 snd 0BT e SekBRe SRtetd coBri myv

for o@s*nenﬂemﬁr@ew bogmosswmmetmzbsm 8FK) 0 elim 005990) STK11
Escherlc nces con

1 I o508 S T & BN 9 8eS Ora TR A Y OgF P81 Tk (nm

2' gomsfsmxﬂ@r wafgﬁgz)gﬁgslwlg Nmmiza%ﬁv sm@asgmvt 053006),

S B ke 1n ST RSN i RS S STRE BN S e STH24 (N
con0032ﬂ7epfswa<zsqt\u\md)oems;csmsc(r\mmo(o@za@ilswsarmwommh;%

The_m croorgani sm a cor to any _of

ahes Tk g AR TS FRE D oaRed s ka5 FBodad) s e (m
?rfo?gp;sgms@qw @omﬂyr@rw@a@mw d1§)r?log)pn<$;1xgg1rpmnﬁm1t3233) STK4
e 0Bp 28t S ooy QI ess Ul

sel ggdazd) faaOINNMI© 091 PUPTARN MHBBQz f TR=faiN I\WQ@@g TAO1
B- Raf V600E ki nase dgﬂa %l :gOE KD, B- Raf (NM

ki NS 83bnAIQK KM B2G%31) @OMMME%Q QBRKi(NM %3%1{5 ), TBK1
ki ki nae 09 9P®) nTE’@(Nmmens{e TEKB((NM ooozaa@) i K A( m@em

tinin ferab a A VI
Ul ks Bl 007 TS Qo kD), reFRETAGR ek TgkRR2 (w
2 (mﬁ&gabtxwrwmlzm)‘ welr(m/l 003/852 LAV(Nved 12200, JrLKz (NM
(KAN-1 ) OO4%H5N%£ henma ut|n|n refera g
f r oP9&vR) | TINIEADIA O 30281, (hN0G398a). 1 1%{ NYM 018492), TPS3RK
) ZO(NM ld@f:\ﬁéd), TRRD‘QNWB@IU?O@M JTHIBA @W@Qse@b f TRM2L(N®1 021643),

ra tox

O Y ERESERRL B HactrivRA NG GharBeh daivias Mm.S%O@ TRIO (NM
(LT@)71118 tmnme(wmmé“ér ) TRPWWW@WGKZ IﬁF)R/&? NI 003496)

e ST AT, SRR B AR

conposE @y, sTTof (N1 0B 30)SEXK eliMan332s), TYK2 (NM 003331), TYRO3 (NM
006293), ULK1 (NM 003565), ULK2 (NM 014683), ULK3 (NM 015518), ULK4 (NM
017886), VRK1 (NM 003384), VRK2 (NM 006296), VRK3 (NM 016440), WEET
(NM 003390), Wee1B (NM 173677), YANK1 (NM 145001), YES1 (NM 005433),
ZAK (NM 016653), and/or ZAP70 (NM 001079)".

7. The microorganism according to any of claims 1 to 6, wherein component (ll) is
selected from the group consisting of “bacterial toxin, enterotoxin, exotoxin, type |
toxin, type Il toxin, type Ill toxin, type IV toxin, type V toxin, RTX toxin, AB toxin, A-
B toxin, A/B toxin, A+B toxin, A-5B toxin and/or AB5 toxin”.
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tern (nucl eotide sequences containing HyA HyB and
H yD under the control of the hly-specific pronoter)";

w@eoroposeomt (1V) is selected fromthe group conBCBEPI9G7/062237

of "endogenous pronoter of the E. coli hly |ocus";
wher ei n conponent (I) and conpgﬁpnt (1) are |inked
together to enable the ex pression of a fusion protein
encoded by both conponents and wherein the fusion

Pr of & MiGreorgarisa@aeaording 1o PRUR ratBeIEINCAMROGRPIJY] Bisslected from

Comélﬁédwc&kush §1t“A@@I@yl@ﬂ%%@@é@ﬁﬂlnsm‘lth%xett)%ﬁaﬁ)ﬁtﬁra&ttoxm (EF),
| east one m crogr gani sm  accar di ng t

of - GHBAOT () EOt&W”&t%ﬁh@?ﬁ@&W@dpﬂ ChdSRierItaH subunit

Car Bi(€TB, (DfxB§ @l@ﬂhé’ﬂét@&lﬁt{bﬁfsmx;@ CWQTWTE coli heat Iablle en-
n‘@Fl Si n%_l one_ M croor gani sm accar d

SipHe T B G nent BT nferotexfesybvay Belb £ e ol S8, E.

Con@&ﬁietalt @tabw&@rqé@ltm (fs:r CE@th'?@gj’e'?Mc t&»?.n Eia@na% t@qn Exotoxm A,
m cr oor ganl sSm accor | aj ms

t hePRHTEIGEE PBISAPXI%, Pr?é%‘ﬁ%‘ﬁ FfT |P b hehigp @éﬂ(@ﬁt’ StX Shlga

andiofin RbERNEI( QXBSStQIB @hlg%Llﬂka@hrﬁ?ESta@ﬂﬂUc@écdéaéH?&otomns Teta-
phyS|oIo%|ca con |t|ons sel ect ed

P aicioniy B Toqn et TrARm K (oD T e aia TN Tyrayin A

t unpray ,anQEFBlerB (TBYRF SlosfRiuntl diffieN®)etha® I6LAMES), and Hemorrhagic
car CI nonmas, Ey)str yroliferative disorders, carcinoids,

Ewi Fg% Ei b B SProgk st Oxti (AT ot GloRBRYIM Rekvbr s

originating fromthe brain and/or the nervous system
and/ or the nen inges, glioms, neuroblastomas, stomach
cancer, ki dn carc i

kid | |
1 obe e ARk 3rgSinaiie SREPLIABISLO C MR pyaonent () and

ti Sédlﬁpdriéﬁp(lf)aréslm‘kbd tAgRHER 16 A TS, exPRIZEIDR AR dloH BBETStion of a
r.tunors, neck tunors, oesophageal

li
C anlCioh ARl Prsrdoase ol SEmBERS S amas.

retinobl astomas, thynona, testicular can cer, |ung
cancer, bronchial carci nomas, breast cancer, mamm
intes ti cer

i noMAs C Ior ctal tunors.
76 The RS e oo 6 SR b uideR S hiban IR Ry setected
t UNBEIB theOyBUY cbmmrr@/@mBapsAumBsB RHf #1600 KDRIOLEB-B-Raf
cery canc CerLVvix [.Ci S ncer
e VR AR E el S Bra SR SRR RRe <0 REN 4B SRS b, coe-
ur i BaRal K, aiEeB-RAkiase dbinasded, CtaBeHY1, ChHlB-AA¢20Cer ,
basalionas, spi nal i omas, nela nomas, intraocul ar
nmel anomas, | eukenmi a, chronic | eukem a, acute |eukem a,

| ym phomas, infection, viral or bacterial infection,
i hf Theemicagorgamiemiaccordingaoamy ofoslaims rto 10, wherein component (ll1) a)

is selected from the group consisting of “type | secretion system, type Il secretion
system, type Ill secretion system, type IV secretion system, type V secretion sys-
tem, hemolysin transport system (signal) of Escherichia coli (nucleotide sequences
containing HIyA, HlyB and HIyD under the control of the hly-specific promoter),
hemolysin transport system (signal) of Escherichia coli (nucleotide sequences con-
taining HIyA, HlyB and HIyD under the control of a not hly-specific bacterial pro-
moter), transport signal for the S-layer (Rsa A) protein of Caulobacter crescentus,
transport signal for the TolC protein of Escherichia coli, secretion signal Vigss
and/or secretion signals derived from listeriolysin, p60 and/or ActA” and wherein

component (1) b) is selected from the group consisting of “endolysins, lytic protein
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gan rejection and/ or autoi mune di seases".- 112 - 18.
Plasm d or expression vector conprising conponents (1)

W 00gh38p4eccording to any of clains 1 to 14. 1BCT/EP2007/062237
Process for the production of a mcroorgani sm

according to any of clainms 1 tP

or

014 wherein a plasmd
expressi on vector according W5 claimi18 is

produced, and a m ¢roorganismis transformed with t

pl a@,frﬁramquSM%Pa%tgﬂ%ﬁvtv&@tsm Ofitéﬁter%%ﬁfd&%ﬂ%%lp'%”@ o Lis-
CONfakih FidHBCRbgRANAMI ROl 6F GSEERHoRSRASHEREEL Ng to any

of

clains 1'to 14 or a pharmaceutical conposition

according to claim15 or a ne dicanent according to
claim16 and a pharmacol ogi cally acceptabl e buffer,

P2 eThemabotganisardeedraing tbdkafr@n 1, wherein component (Ill) a) is at least

13.

14,

one nucleotide sequence coding for only one transport system, which enables the
concomitant expression of the expression products of component (l) and compo-
nent (ll) on the outer surface of the microorganism and/or enables the concomitant
secretion of the expression products of component (l) and component (ll), wherein
such component (lll) a) preferably is at least one nucleotide sequence coding for
the hemolysin transport system (signal) of Escherichia coli (nucleotide sequences
containing HIyA, HlyB and HIyD under the control of the hly-specific promoter) or
the hemolysin transport system (signal) of Escherichia coli (nucleotide sequences
containing HIyA, HlyB and HlyD under the control of a not hly-specific bacterial
promoter).

The microorganism according to any of claims 1 to 12, wherein according to com-
ponent (111) a) the expression products of components (1) and component (II) are
secreted.

The microorganism according to any of claims 1 to 13, wherein

component (1) is selected from the group consisting of B-Raf V600E, B-Raf V600E
kinase domain, B-Raf V600E KD, B-Raf V600E kinase domain KD, B-Raf KD, B-
Raf kinase domain, B-Raf kinase domain KD, prostate specific antigen (PSA), he-
magglutinin HA1 (preferably from Influenza A virus (A/Thailand/1 (KAN-
1)2004(H5N1), hemagglutinin HA12 (preferably from Influenza A virus
(A/Thailand/1 (KAN-1)2004(H5N1), hemagglutinin HA12C (preferably from Influ-
enza A virus (A/Thailand/1 (KAN-1)2004(H5N1)”;

component (ll) is selected from the group consisting of “Cholera toxin subunit B
(CTB, CtxB), E. coli heat-labile enterotoxin subunit B (LTB), tetanus toxin (TT);

component (lll) a) is selected from the group consisting of “HIlyA hemolysin trans-
port signal of Escherichia coli together with components of the Hly secretion sys-
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15.

16.

17.

- 111 -

tem (nucleotide sequences containing HlyA, HlyB and HlyD under the control of
the hly-specific promoter)*;

component (1V) is selected from the group consisting of “endogenous promoter of
the E. coli hly locus”;

wherein component () and component (ll) are linked together to enable the ex-
pression of a fusion protein encoded by both components and wherein the fusion
protein is secreted.

Pharmaceutical composition comprising at least one microorganism, preferably at
least one lyophilized microorganism, according to any of claims 1 to 14 and a
pharmaceutically acceptable carrier, preferably capsules.

Medicament comprising at least one microorganism according to any of claims 1 to
14 or at least one pharmaceutical composition according to claim 15.

Use of a microorganism according to any of claims 1 to 14 for the production of a
medicament for the treatment and/or prophylaxis of physiological and/or patho-
physiological conditions selected from the group consisting of “uncontrolled cell di-
vision, malignant tumors, benign tumors, solid tumors, sarcomas, carcinomas, hy-
perproliferative disorders, carcinoids, Ewing sarcomas, Kaposi sarcomas, brain tu-
mors, tumors originating from the brain and/or the nervous system and/or the men-
inges, gliomas, neuroblastomas, stomach cancer, kidney cancer, kidney cell carci-
nomas, prostate cancer, prostate carcinomas, connective tissue tumors, soft tissue
sarcomas, pancreas tumors, liver tumors, head tumors, neck tumors, oesophageal
cancer, thyroid cancer, osteosarcomas, retinoblastomas, thymoma, testicular can-
cer, lung cancer, bronchial carcinomas, breast cancer, mamma carcinomas, intes-
tinal cancer, colorectal tumors, colon carcinomas, rectum carcinomas, gynecologi-
cal tumors, ovary tumors/ovarian tumors, uterine cancer, cervical cancer, cervix
carcinomas, cancer of body of uterus, corpus carcinomas, endometrial carcinomas,
urinary bladder cancer, bladder cancer, skin cancer, basaliomas, spinaliomas, mela-
nomas, intraocular melanomas, leukemia, chronic leukemia, acute leukemia, lym-
phomas, infection, viral or bacterial infection, influenza, chronic inflammation, or-

gan rejection and/or autoimmune diseases”.
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18. Plasmid or expression vector comprising components () to (IV) according to any of

claims 1 to 14.

19. Process for the production of a microorganism according to any of claims 1 to 14,
wherein a plasmid or expression vector according to claim 18 is produced, and a

microorganism is transformed with this plasmid or expression vector.

20. Pharmaceutical kit comprising at least one microorganism according to any of
claims 1 to 14 or a pharmaceutical composition according to claim 15 or a me-
dicament according to claim 16 and a pharmacologically acceptable buffer, pref-

erably a carbonate buffer.



