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present invention relates to the site-specific

production of biologically active substances by

reconbi nant mcro-organisns in the body of a human or

ani mal subject. The invention provides transcription

regul atory sequences, which are specifically induced

| Rité-Rpeddfs titeitmbED i) afd/@cCRroddtiohrdBiplogfcaBiiBiceiet Substances
and nethods for their use for 10 in vivo site-specific
expression of nucleic acid sequences encodi ng
bbghp%hﬁgg!énﬁgﬁive subst ances. Background of the

[ ss or even beneficial mcro-organisns
sUadpserlt avtentian rdlhtes tostht eitogecific, productivheff bial&gicalyrastive
bacteria, such as E. coli commonl opul at e human and .
AP ATRNCES I e PIRRINICT QRS aRIg IS I} él,e%&&w &{pmiep ot gpimal subject.
L N . L L >

B RO Moy R, AR AR gLl PSR RNCID Bl YceTcall
gasitcai inttes past@int¢sBinp] mact (Shtreaped subjectsvaintl meshddsrfor their use for
i ntesti.nal organi sns. t syaka,. 1992 in The.La%tic. .
AT GRS FYPRESIPE AT TURIGIC B4 SRQinesi gRgng biologically active
EqBsthnB-Wod, El sevier Science Publishing Ltd. pp

69-114). 20 These beneficial mcro-organisns are

believed to play an inportant role in human and

ani mal heal by interfering wth the invasion and
cg%%%¥%%¥ﬁ§i£%ﬂﬁ%5¥¥htiaI pat hogens of the G-tract.
OpBrffesd HeevdR ©BAH S4TEnibo- ks bné BidBrds@i@swaRilli Senterococci, or other
believed to be achieved is conpetitive exclusion of o
pathugerbsctsyiatsheh behAetd/ciommenly popyrighmmsmsnd ppisead ody cavities.
occupati on of conmon . recept ors 01 : S

of 5 RaaE ofiny VRR AP S2e bl S0 Eriefthe Bilfion n
MEHdind k&S plerygeN: iniage ABmBaE oheattdintediieal P@T)unadosa together
occurrence of these non-pathogeni c m cro-organi sns in

t Methyedhar onisstingd greapigst Malsuelse h29% el isdaastipAiciq fagipria in Health
Usi na. i . . : |

AL BRENERAAEL M BVRHENE ER P SpRh AR RIREY1a, pp 69-114)

e Mtedeltenbdial hiti@brgihisns-aes gdizhvsd® oy hdimetant role in human and
genetical ly engi neered _to produce esired :
bPBsghealih By nksrieviag Suthbe Hiasion aeh C%@mgatw rrotentigl pathogens

a r i r: § [1 7 :

30 B ORe b ARG BA AR Py R AR TR bvlo be achieved
Sid enetiti28exddsaen of) pathdpenebgthedeneficial mico-orgaisins ithios gh

g S ot S, AR GE B B GLIRY nd b sy
g%%&igs‘s e et aRee{ hsophRyRR0RERAMAE fedirh/ NL2003/ 000733

ndeed, for sone years now |lactic acid bacteria are
bdhegatieal ecopesicasf thekd naryathagehicohisso-prganisatsdi iessyarigys body

gggxlfigc\el\se (()jpe?lg tt}{e\é;lc!sécibﬁltty g% ﬁsixgglt%gr% a@n d%ﬁ%r?r v\e/ﬁi%le% %gr%vygf?)%f)c%hy active

substances to those areas of the body. To this end the beneficial micro-organisms could

be genetically engineered to produce a desired biologically active substance, such as a
protein, an enzyme or reaction products thereof (Elmer et al., 1996, JAMA 275: 870-
876; Steidler et al. 2000, Science. 289:1352-5). The engineered micro-organism is then
introduced into the desired body cavity where it will produce and deliver the desired

biologically active substance(s).
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317-330) and Pouwels et al. (1998 Int. J. Food
M crobiol. 41: 155-167). The ubiquity 5 of lactic acid

whamsewi3s7 in the manmual i an A -tract and their PCTI/NL2003/000733

capability to adhere to squarfous epithelial cells and
mucus mekes them useful as vehicles for vaccine
delivery. WD 99/47657 di scloses the use of a

tTh@deaf RF BBde hakt abRGAdtcUsidSRe &g Sire bdin@asteldedas dehvery
Lact obaci | lus reuteri, as vaccine delivery vehicles.

gehisles fetothcrigen af sevioved b Blella ar al10.996 Asienie NaalLeeuwenhoek 70:
gsg? ﬁgg%noﬁ%uv&e?% eﬂ9§§ 57, 8384 1§r0g §C410§§§l 1'6?}/%6 u81qu1ty
as we as a’ gene ‘enco a factor ‘involve

ioff 1dckie asidnesicen ivthe lmarmgulﬁaf GI-tr@ctrﬁhd Glusr eupabilignwsadhere to

referred to as nmuc. WO 99/47657 further dISC|O

fsgw epftheliny celisrmdanuchs saaken them yseful agurhislep EFEG’@P%@“'
Pous antigens to be used for vaccination of

anlna Lactobacilli transforned with such fusion

R 03D/ 4165 7shsctbstothb @se aﬁabh&fmfnqdr[mmbhc@uasﬂeﬁiademipaﬁﬁbular

2261? 2? E%é]%fe @FS (x)fa}é:rl]lgeiq,cgq)iw envo& }Sq]%g b e anggling)fgiactor involved

Siﬁ' g g%feg&ldna%f&?%ﬂol dsiagh i@ RRERENER WO b/SRFICACRS! as a
enco |ng Cviral roteln Teferred to as
cgy:am awodlm fatior mazlomed in theeadherio of 4l reglevtie nnyoinmienbranes,

5 erad su w06 S S BB sl B ms o e gpof Buudpenes
L@et @R bhdddnd &ebéouk ahtigtak ky/BE ¥sedTbr Ydetin@tion bf Zimals.

I L-6"and ot her biologically active peptides to the
Gactobagitli trsimesd Wlﬁmu@h (flﬁsuvlhgen@s aretseeﬂcthéog capable of provoking a

td{e? nsd:lfémg]%l'}eorg?ﬂo%? h (3%311% ssa}nglgg h "’rl% e F?"’}Q & Oqal

Qlab&hegnon- pat hogenl cC or enteric bacterl a under
conditions that occur while these bacteria are passing

t%s Bt L8 bpugassts ueing Jactqhagidli trapgfossagd: wigh peguences encodlng antiviral
SRR LR, HSSHRARY 5 RHEDEE A AR n e vagio o
rpr@téatcmrz@amssmdshfhh@HWhe G -tract, while not being

tive under _non-inducing c]g)gdltl ons, _such a?l out si

%6@95@@@@@@@@9205%&3 BP0 b U108 Lifroppglys faciis or delivery
e lt()rﬁf@‘:g_l @%@&h lelgiU c%ﬁ aét‘?\%-’ﬁe?ﬁﬁés Rtfe BXkfaEirel Y

valuabfe to tr peci f expression of
erzl/csAeg neat df e quapaobss ’am‘scapieoromgukatdny) deqtend;esdhattaheaapable of

vent i 30 One s ec: cto

of |
B ient deng eapreShol 1 apgaecilos R pagrphihggerde or nteric

UJabi!ehé %&&reonaﬁohmﬁ%dcha{vhﬁ@ @heéé Béo‘é&[hae{re E§§s @%@éb%ate s GI-
I's generally regarded as safe’ (GRA Adans and

Nlmct dapartio9hy, ttanscripdion Fegydatdtycsegiinoks wﬁﬂch gsagsmz@cally induced

et oS il Shissg e Dhe RO YR ety B Mtive under
m&h@&&@zoxﬁ%ngﬂsa&pﬁ RRd3Re sdbjetreopityesRGodgvalable in the art.
natural inhabitant of the G-tract (Ahrne et al. 1998

JSuchysihscriptios regvlasery seguenges aa pxiramely satvebletteols f (higact
gs%re]é)l?g expr%ys?gncgf n%fcle%d ac‘i)cll gerhtu%ﬁcl@s "Ind are one embodiment of the invention.

One species of lactobacilli, Lactobacillus plantarum, has a long tradition of utilization

in industrial and artisanal fermentations and is ‘generally regarded as safe’ (GRAS;
Adams and Marteau 1995, Int. J. Food Microbiol. 27:263-364). Next to the occurrence

of L. plantarum in human and animal diets, this microorganism is frequently



WCFS1 has been determ ned (Kl eerebezem M et al. 2003
Proc. Natl. Acad. Sci. USA 100, 1990=1995) and is

w@r@slh#i3Be to the skilled person. Strain WCFS HCTaE2003/000733

10

15

20

25

30

been 5 deposited under the Budgpest Treaty at the CBS,
Baam The Net herl ands, on 27 June 2003 and massglven
acweysicogd mﬁm@trabwbmallqiﬁhe Tihdrast (Adirne WeESIoO98s)- Appl

Mo, 3% 2B RafeR S bl T cousa o Pl

Bamlm Ras bRBE deReRine Ut lceftbesent, dacdes 2008 Prdoe M Acad Sci. USA
h nunbers and in an active form coggared to ot

| é 11896 P85 rneltie pyailablerta thesskillegd nessopebEainalb-E5] ﬁa% ‘Prén
Tﬁeé)foglt%gurg%g gl?eg?JdaP%t "[%at}/ gtotﬁg CB@ ﬁﬁﬁt Thg Rl%fﬂéﬁﬁf?(!ls on 27 June

riguin genone seque
C 0B dSWik glemeadcegbmmrmmbdﬂ @BS Dsaase Tl&i ﬁtahr\/'@&jlﬁﬁl ik a single
pl antarum include Listeria inocua nmonaoc

( ( Reley isplen %talraNCW.S% (avrpklp Aeie é\T atigggl %l gvon of Industrial

| AR Sy AE R TR fke 63R8 i R i

ama ad:ta)@l fbith yombatelieo otheplactieacjé havterisecpieremd ipfletectable in the

g%l}, :Tt et cﬁdﬁﬁgdﬁh{ﬁéﬂﬁ o ng% mﬁh@% 8). Intriguingly,
mﬁ%&%&(ﬁ@ﬂé%ﬁgﬁﬁ%%ﬁ@d fhr thE fdsest A8 Pves| 'fo"f Ll Blan@bum

her ditional nethods for i1denti
genbslethigeriaimdai ghd yzoeaqytcwseﬁ(ﬁlnervbazoma% at csmpa) erthi¢toalso

| abor at ar conltlo an be ent i f NGV V

o Rl nei R e BEE glRet Eohandod T shele 204
P |8@9Lt5§)' ¥Bsp ﬁéthetak}ﬁ%ﬂmgfo@ Ao &e %@mfrﬁ’é sd@jﬁéﬁde)bf BepRmtarum it is
appl i ed to pathogenic bacteria, such as S.

t }lpﬁmm\m whch lg;emsexrqa a:)emﬁq:gﬂy 1m@g¢gbcium$g§@@mmﬁ e micro-organism

ag‘gﬂ? }?& g%ﬂ act. %@%ﬁ&ég‘%%"p"% ﬁ/glae%rg tllfl%rgltlonqﬂrﬁ{ ﬂ}o'g]is 9 identifying

MakiesShitakEBichE devRtanednand cus@aredno ﬂh‘bbi’@@@fdoﬁdltlons can be
mcro-organi sns for the identification of genes that

areechiogfenyile wpyise sxnfessad gengs iy qur@aql%baé&naowclaés L. plantarum, as
0

COBEF 58 2R, SEATLHISTR B SELYS rucn s

Doyziimurih, Bisterid OibaoBbsents) O’Sez?dlﬂncﬁﬁs ableigietsa ahd FR8GFasma

Infect. Inmmun. 70, 3714-26; ﬁ al,. 2001 Mol.

Mcepseitem, mprderto jdentiby gangs mvelve i E%t agencrwoz Appl .

EAYE 1386 malfl h& dev@l%gedlg‘ggusgg’ ™ pa %‘ﬁﬁt Mo to%ﬂf‘s@ns for the

mut'agenesi s for reviews see cs s, J. 2002

CudentifiGpion ofeaesothiiodre highly3SgpTesasttinWéat duridg iRfecton ad compared to

: ‘g)% Téﬁ%’gq%%fl&d@cﬁ% quélosg ctéw—p})turq-ﬂgtr@%ﬁcgggpa%er&}{élﬁe\ég (SCOTS, see
t e5J20R! o9y %3'1%% \{66" 2@7%@”@1%%% 6L 2062 RISIDInghuh. 8S3714-26;

reporter genes wh were used to identify pronnters
t mgla,re ad 2001 McdaMlgrolslwl #dhE 1622 aml IS, B yasted. AP dyppl. Environ.

giorhindl & b o5l Siehtr e nfonieri ANk SO B ER g e Meoses,

\’\@)’@0023@1% %ﬁt 19dbbieL. BREKGTafid VREH:, I NI @ik 6/ nOS3 FEAAS Bicrobiol.
genes and induction of site-speci fic WD 2005/ 040387

PCT 38403m000 733 exnresse@bmhmé@@s(maﬂ‘é Beenigind §VES technology
L i rsoar[coaxtl em sép?%{cfrrllo e1- legs r%%r't&agteggs \ngch Q\Qaré ngﬁ% Hc%ﬂtlfy

promoters that are specifically switched on in S. typhimurium during infection (Mahan,
M. J. et al. 1993 Science 259, 686-8). This set-up has been modified in several ways

and auxotrophic markers, antibiotic resistance genes and induction of site-specific



of several pathogens (for reviews see Angelichio, M
J. & Camlli, A 2002 Infect. Inmun. 70, 6518-23 and

wokdoan4038r J. et al. 2000 Annu. Rev. Genet. 34PCT/NL2003/000733
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139-164). A recent study describes the use of NET to
identify Lactobacillus reuteri genes 5 specifically
i mgmbmam haie beyn wsed ¢o traff PIPBISHS sPasificadly wictivatehduring infection

a L nc cin

aRELDLRt hanLLIEORY reVéi)Wé 4 ﬁl‘”grglﬁu oA 1% %AHPA 2002 Infect.
i ﬁmﬁnfm@@swmand DMeiaB VICT . lek BB 20@0UARAL. RERN ERnetB4,C39-164).
are induced during colonization of mce on an

afiipeAngsiugy desribienihegise péWElmv@tfy Legiobaeilles seuteri genes
a%&ecﬂ’{cﬁfli ‘fned%?%rﬁe tﬁg -tfa%ﬁ)f Ig?lgs‘?}g Q)Yﬂhd%z B.?l %H? anomycm

i (Wal‘iérldﬂal 2003 AphI. (Eh&lr&ﬁ) Matdbiél §9, QIOQSGHD This ﬁth&ySElentlﬁed three

Mor eover, these experingnts were perfor med, i.n

néﬁcw%#\lf@meu@ﬁbageneiml%% induged fyring GrlenizatpRedgnice onan
T GRS é&géu thiléthﬁBwEl)& & g&fétantlﬁf?)ﬁg!a%%&r%m s required
encount er . reuteri’in these experinents |P#er
silgmig the aninhat e&pmmertt fand &vill dramatioaledisivomtde in@estseal microflora

Thus, . al t hough_in this,stud f ood- gr ade bact er |
%ﬂvelvs@rasen@%e these miGec qs%aﬁvessﬁmq g O RS ERF b non-
USEH eNESB, 'Mcto%l&'cztlﬁtp lnge ke, THSHRL faf:%fs‘lﬁdﬂ:gte that the GI-tract

transcription regul atory sequences, whi are 1 nduced
i poralitoas\eapdunderad by dindazseu umibeke e@emmam*s dlfﬁer significantly from

dification of NET is [l ol vase-based , .
st ooy, T gRRP et 15 TR RRA PO eBR Decterium was
suwciaahe AN G EL 18K SppISRl R tRe REMBRLSEd RER Ho€ s@labBS@r identifying
gene, such as tnpR A mgj or advantage of R-I1VET over

NEmscsptiormregh ey iseqienoss, Phichraesiwdresd iy agpayerdipnaly updisturbed
nkﬁro ﬁ)rgani sm R-1VET has also to date only been used

in hogeni ¢ m cro-organism and it is not known if

7N Iﬁaﬂlﬁbﬁtlcﬁm {s@hd Seedilell Yesovavd-¥aked TVBTQRAT\VIET)&Srategy
fromfood-grade bacteria. The present inventors have

f ohngahighio; andtCamitb2 QMWD Winplvgrakg& P55l GyPremoterigesiesolvase
g&{k" GR 552 04 n&@%ﬁX&ﬁ‘% dof é??YEI %@&Izlgfmumth&t no selection

antfarum strain
epﬁsﬁﬁs eckxerted biv dqednrcrmgrgaﬁasmageI\/CET haksadhﬂ@tcbm anty been used in
through the G-tract. 71 transcription reggl at

ry. i
s BY{IBBROSS AT BN A8 it S RPUEoFRAL 1t4ae be g weq toHdenfify in vivo
Vv age of L. plantarum

t %ﬁg‘ﬂ étdi%eﬁélhl tﬁpg(%édo%%ag%ﬁ\%ent i onal m ce.
Dé‘he pigeentanventort heve foy &retﬁrsﬂﬁrﬁé)us@dfanrll {VBhstritegy trea non-

G li ke anc n ref to a cel.l ; ;
oRangeni, oo Rae el abA bpl et Mt SEin WRES L do identity
p @%&'eﬁﬁre@%d% 3T Qi‘ﬁﬁh% bé(s%aé%a&ttﬁé bébterﬂh@ afotgd thb BT8R0 71

be used to attach proteins or hybrid proteins (e.g.
c tandeaiptiby yegubnterysequentesshavé hw 1d¢ntlif@dzbﬂEamm§Rally induced in

e MR DA O st Brovieh i GRS Sivdlinannmisr

Description of the invention

Definitions
The term “LPXTG-like anchoring motif” refers to a cell wall anchoring region
commonly found in surface-anchored proteins of Gram-positive bacteria. These motifs

can be used to attach proteins or hybrid proteins (e.g. covalently) to the cell surface of



1999, 76(1-4):367-76). The definition as used herein
enconpasses the LPQINE notif found in L. plantaruna

wasaassanchored proteins. The L. plantaruni BCT/AL2®B@00733
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encodes a sortase, which is igvolved in maturation
and anchoring of proteins conprising an 5 LPXTG |ike
aRetorhosidlvabegteria, @s dpgcribed by Waenhouea af (Antomie van Leeuwenhoek

TR N

C @stRdiis ILNBladrdi- 8 is0iTadd andncied phéeink. e blantMahldttd Sene encodes a
transcribed into an RNA nol ecule (e.g. an nRNA) in . a

c 8prtase.opiEl B Hvelyeg ymatugatiog;apd gnehoriag of RIWPINS FUBPBHEE an

o SRR} ATROREY molAFHR Yt U AT Shup BVl oct)

| déid@biad dpleBoe Ry, 60di7A82206gi on  and a

3' nontransl at ed sequence conprising a polyadenyl ation
sThetermegpe saFal adPNA fragmret cogpryias ¢ sogipR (nseesd region),
WRBE 8 rdnddMBed £ GRRMU ﬁl&écﬁleo(@%’. APk ﬁﬁeéjcetn? operably linked
appropriate regulatory regions, particularly a

ptosuitabie, regidatbryaregons Beg. d promotanr). RNdene may ihins cemprise several

bi ol ogi cally_.active, i.e. which is_¢ bl e of being,. .

¢ PRSP Bled AEGnEE: wrb g 8 AP ls: Jc P08 GRS Giing region
P&RI b Q& ontrBndREd Bt BRRprishie LN M PIBAYE REE “Efpression of a
preferably preceded by a nucleic acid sequence
egenfirafgrsdoseeprotésswisirgnalDNAgegibhmtwhidhas eperadledinked to
protein or tide .is secrefed out of t.he cell. The

C RS Gy R Rar I ProwBlrs BREHDAE P en RNA,
anghi @S BfEseicalHaRtiv6d e, WhhQgt&ableYordetnoUAnBRIdhd Diologically
peptide. A "chinmeric" (or reconbinant) gene refers to
aRgtivgaeteingrinehtids Inone pabediment the gading sequegcaistpueierably
a_speci@es,. | (o [ i.n whi.ch differen

o RREEEEY 4R b S Bt VR0 o el SE g emcoces

| proiéihr pepidelis eedtedbieIf.thdewll. Thaopdifg & eﬂéﬂﬁﬁi‘&érabhy in

not associated in nature with part or all of the

t pesseriepeton ayl esodes pflesiedivelnaicallveaiivaertyin eragphde.

Thex edal e "] e i .
ety Bt B b s Rent RBRPLS 288 fich R HBrmatly found in
t hatscihi apecibs, e gadtiatlar y gaeguevitdeh disfergmepadd of the Akeleic acid

to one or 25 nmore codi ng sequences. A "transcription .

r EPUTRIE ! aseriated & naTCHEepach ey cxamalere prqneoter is not
a?ésgcﬁf‘eﬁqﬁ R&&rd Bih paltd ﬁﬁgPMGQra‘ﬁgcrfb%g Ak Qﬂw&ﬁ%n&ﬂ&eregulatory
of transcription of a fco I ng) sequence operably

| regied The terhh'&himenisgariepis wnderstegdta immiydesagressior comstructs in
transcription r%gul a.t?r% sequence as herein dﬁfi ﬂed

wiyhich 4, rq%wl BSCLipfion Fe orgéawe%ls&pgﬁgm nked to one or
NSRS e&iNg EQuehddst i ation of 30 transcription (pronoter

el ements), for maintaining and for regul ating

t Aattsmsérgttionnggulatoe sgdienge bisdierean tefinedtagasgleic acid sequence that
enhancers.. Al t hough st t he upstream. (%' :

© IEROEMe E igiatRE e Bty Mot TunB e nFORiAe) shvggiee operably linked
S @SR NFBs@pRioh SR 46 JeQuencE IA hidh REPtic R LANERS sbOWRGe as herein
downstream (3') of a codi ng sequence are al so

edebrgsasBliiupgompriss adledtithg seqBence\WoNXROBI@aE8R/7for initiation of

Pg%sl,\clzlﬁ%ggg’ /(porgl%gg’e% ele?nents), for maintaining and for regulating transcription,
including e.g. attenuators or enhancers. Although mostly the upstream (5°) transcription
regulatory sequences of a coding sequence are referred to, regulatory sequences found

downstream (3”) of a coding sequence are also encompassed by this definition.



As used herein, the term"operably |inked" refers to a
I i nkage of pol ynucleotide elenents in a functional

WO edoanisssshi p. A nucleic acid is "operably |i nkedNL2u0a000733
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it is placed into a functional relationship with
anot her nucleic acid sequence. For instance, a
pA@msccbhqremr theaerhefoparabtyalmged| mfﬁlls o péiglget erpplynucleotlde

R ¢ R Relprl ahmiste nEdds e e it

OpRE&DPINYo & FieBEnATRARSonshipakith BeothhidSRIULAE §SubSieNBor instance, a
| i nked are typically contiguous and, where necessary

t pronjaiery ox wzchq@ RATagEHipsnG @@Hud@owe’gqmme is omm@ludu&e@atm coding

in readi. The t. n uenc

o %%}twalac ?gcrgéfeptggl&er té%lggxi}p iOél tﬁa gocﬁxég aeﬁgl 6pbrabf'y l%ﬂ(ed means
i ﬂiaeﬂiéhﬁlﬂg%ﬁlhéhcés’ﬂ%ﬂgeﬁﬁfedta@e @pﬁdﬁﬂ&boﬁﬂﬂ@i@@b bivd, 34 necessary to
15-60 am ng acids), continugus 10 stretch of am no

amn@l EVRPIOLRB SAFAGHIE 1eaIoNS, rr@stigous saf & egdimgdrame.

TERRLBRS A AR ey A 1 e o

Sngaaha@eam@ nae sefersto al shyrt ¢osua iy ab@t hy oﬁmﬁn@b iaide) eentifuous
about  4-15 am no acids, which is often inmmediately

prleciely @@anaym&gc@ég the aminerteapiiys oAseqriged and membrane-bound

c f

ORI A0 U5 Sl SRR ARRE 911

s Sipglakbsetibenaes esualipicogtannd Imgireghiothid dvae oﬂﬁfdun és] Stamgino acids, which

Db R 1 e 1B F B OARE: Pt 5y -erminal end of
SHY di@al bifRte tRAE b8 11%‘@me@? ﬁﬁékﬁ?gcedda%lﬁgtamdp ?%bggﬁ@?dyby a single

consensus sequence. e term i nduced speci fi
| ndenyeuitg emiticsgad thal defirey toagpensd _santideaéeauawsume(wem Heijne, 1990).

fer o. the activity of. a transcriptio

" Dl bty bl aRbSlrL R iopP el iRl nahify SeaiBepides do not
I ﬁa@&&dlﬁ%@ﬁsecﬁl@néd’” tiation or increase in nRNA
transcript production of a DNA sequence operably
| iThi éam ‘andused .1 spestfidaBy imshiced&gan’ apm@caélwupmwdl gs used herein

f
][ ?e errsrtg ﬂl&mu%tlrog%ggétiﬂg& & aet[‘a%r ﬁf{kﬁén I gugé@@;r ‘T%ﬁﬁ?rbcﬁ sp%(:lﬁcally of

p ﬁ@f@ﬁ@ﬂéf Mn pertithigh anfiNbatisaaSiaeiepdd i9MmRINA t8AREpt production of a
i nstances "I nductign” 131/ also refer to a change from
¢

aDNvserisase encarhdy: Hinkad teihe wanscripeongregplatory aepaengesis referred to.
r
¢ PRAEA0H By roreV 3R Bn R KB A R ARy BHon o mRwA
| mdtiediption,qaafeldlt toi mgenmmyramy@uoﬂl d;glsﬁmb instances “induction”
develagprrent al fx envi ronrrené chang
p &Y 89 TFCT 1 change dipska (v Bgsal & Garserinhgn lfws%(e oty el
SQAWB reQiod RN Els gserﬁ%%"%zvog f@@ﬁl%ﬁéﬁ?dn@g@foﬁl%vél g‘g gﬁhh@&mn in vivo).
i's enconpasse efinition te-specific
| htietipo ndn brr tri%ened by physiblogicek ﬂe‘@spmeﬂ'talroefeavsoﬁrmerttzlﬂe:hanges.
duct.i on transcriptjon in a specific body
o Ry bEict8r e SR Of Aletst v A0 8% B it O brceof mRNA
S R@Rbdripfion SR @HRn TR BhDAsLE MPIHiSiRidLPr essi on of
the transcription regul atory activity. Preferably
t r‘&ns«smqnﬁa mndu¢tmma|on s1teoﬂpgmén@mg1hsamt refersifot the 1nduct10n of
nduct |

| BB o7 A st s 8y AP 0 e cBuatiaduBRel. Site specific
opRnRRbY nﬁ@a@s@%ﬁ%@@ 8 rdpedosidh 2902/ ©Adstion regulatory activity.

Preferably transcription remains long enough active after induction for a sufficient

amount of a biologically active substance (encoded by a coding sequence operably



7 linked to the transcription regulatory sequence) to
be produced. A sufficient amount in this respect is

W0 b@s0#038um anount necessary for the substanckeCT/8L2003/000733
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exert its biological effect. The tinme required wll

vary, depending on the nature gf the biologically

active substance. Transcription may, therefore, in
ohekehtoghé tremdcriptomiaguhittry ve@ubnee) am bs pduest] ddsyfBeiemcimount in
of .time, e.g. until the host containing the o i

¢ PREEEPIh R B EoYR! TEEeEHCE Isspuused PHbijghiological
t BFe@UPhEGe r¥fYide Wil vAROEERhdBERAGHERMrd %f HBYioWYidally active
be active for a short péeriod follow ng induction.” I'n
ofebstrace.i Trahseripto oaiy niberefore.He ont embedimant repmin active for an

| SR Pl iod SR B ST Bt e FereRiGTeghtatory
MBqueRcd KasipassRa YGadH the s@bjeéth@h@ il &her eﬁi’b%ﬁin@é‘n]:[ tthay only be

10 st omach, the.larﬁe intestine or a part thereo
( actiye fphe shetperioddellewingrindusgipunip ame partsulag gaibodiment, the

| RGBSl 00 gL UG AR g i
I églted. ahy skegpeifemdudtivn més odcuB it ardyWAVRY BF the GI-tract, such as the
transcription regul atory sequences"tg refers to

t PPk the {asge misglinaeior Rarkibgiventes the eagyag icalopypr rectum) or the

D _ . . . . 00 Y i ract

o AR RS ime s R M Eed TEHCRE obucthb iyl bl

t Héi-aaét-inGheddrtemteriptidnceghldtodrnsgidnpts qbr r@buhatiadycible
sequences rm}/ for exanple, be only transiently

aBFRSPEPHAR Foeulatgry spapences”) ieleps ippiransiripsion fegulpiesy sequences,

D i S Vit v of .
DEQREART 1R Ak ok L S G L allo cpenions

s aid}jext or aly pat vepst, théreof. Gl-vatt-mdfi@dsranscriibnpegdeineesequences

or activity outside the body .of.a subject, e.g. in the
58y it S BoPerarly PP By HRE TRk subfect - | <
UNGAKS QRfbrd B tHE Biséhce JY Wity witihig ab)%q%f c%tﬁ?fy SUBIREn

in particular a vertebrate, that is external
apedisslapwahanite (Hdtact of the satljéqp. Vicaadrsayiler viva” mefesgalthe presence

¢ HEA Dy SRS Bor o e R Sy BrdPeestfe act, "rhe
I g6E thiin oy ¢adtyer 2Hl]cktras BRErdBOAR thédh £LOHMY R BRMody of a

of these mammalian cavities. 25 Wien referring herein’
t subjecdripaattictala veriphreate; drat issytemadly Acerssibieandl that is usually lined

" ' | ge" j-ect - t.ract t
, SR Bk SBon AR S S e Blnl BBy,
ottearppphaidieserGl-aatt, fichsttances, vagina An@sheattnihatiatisn

The G -tract_is thus in a  natural, undisturbed
c eomterpasts ofdhese paaramaligeeayiticenst ruct ™ is herein

u M [13 hnd 22 e i i [4 :

- QAR BlrbER0 “orlfR SRS S AR K6t Ay SEH Shional
Thecd ’gsubyjéatuwhededG]-aait Hacont deenidisturbddcryehe aémiogmtionof e.g.
iaclude natural ly occuraing nucl ei ¢ aci d. nol ecul es

a

F458 O AIRST RRATMmarutisr) YbRBNsErsuel anaribalivsr HiseGl-pagtisthus ina

ogg_mfgtlﬂ{d@tﬁrxe(pg&gﬁl?&pg nucleic acid nolecules. A
chimeric gene as defined above is an exanple of a

nécneckeicaapidiconstruct” is herein understood to mean a man-made nucleic acid
molecule resulting from the use of recombinant DNA technology. The term “nucleic
acid construct” therefore does not include naturally occurring nucleic acid molecules
although a nucleic acid construct may comprise (parts of) naturally occurring nucleic

acid molecules. A chimeric gene as defined above is an example of a nucleic acid
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particular it is an exanple of an expression
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a nucleic acid construct used for introducing

exogenous DNA into host cells,g such as for exanple

bacterial cells. A plasmd vector thus at | east

cenpstiusg sn particelpt itc'ns):m am:hpdie i spgsveioh cohstuctr@ihebem "vector" as
used, for. i nsertion ogenous DNA 5 into the

v ERt et Etdh T 14 ﬁ?ﬂsaﬁ%tgise%f%fnéﬁr%acyl%mﬁws DNA into

' '%ﬁrcfe% isgh W fob ek 4iple Bh&@ﬁ@l@%ﬂé: @P@Qé ectd? thus at 1east comprises
replicate. Vectors usual nprise further genetic
elagepivos and a Hl‘&Alsbgmattéhatmwbmed ifor insdreoubfthe exogenous DNA

t abl It
IR e R it B R TRl oy iRty te
V?)‘L‘dsﬁﬁ&s ApabifiStohepiRate. Veb®©fssushflly Sip rﬁ’éeafﬁﬁhéi" é%ﬁ&?@elements to
cloning vector, in which a pronoter and ot her

r é@;ﬂutateahvr Bccinereleculy dereng sedees o g.elsatableomarkers, multiple
?o'?lf’ ént%g al?(Pth%ﬁﬂéeZ?e)%rbv\ﬁoqlﬁe?\g A9ENT u%éo§sYeg Vg S.pse :a%egeln refers to

p raﬁyi plabmidib&ed diohaly \&zcﬁﬁ\fihrvﬂﬁﬂﬁﬁlpro(nﬁbt& and otBatirb@hlhtery elements
host cell and/or body cavity). A "shuttle vector”
r é¥f’e¥?r§5651bt0aefﬁb1§§¥ﬁnéc%@ll&f inspEed exogepeisdPING (sig. one or more
ijnll eﬁﬁs& Mn%@@p?eégﬁh%@t@f‘ &geéeﬂt Ala Au?ﬂﬁlte eh¥Ronment (e.g.a
ere or ganrsns, e. ani sns
d lsﬁlftabﬂe]nCﬁst sglbandéer lﬁrdyd:lafffftﬁr An’tshtgéél eécaor” Frefers 1bl aSpldéimd vector that

abilit the shuttle ector may rel n

brbRaNg St T Heon o %mawena%%f‘amw\ﬁeaa @mf ffpl@nt host
v r f
h%g Aokt .%s%m A g LRl ol o MR achin, B
A cipabdopithasinttlenecton norygalyi @' single bhedthbserange replicon but usually
"reconbi nant are.terns referr.i
(eGROR e gh L e PR b oo St Rt Broresaism or
cqn§&&ﬁgﬁouggdfmaﬂuhgmggngeII(s) in particular one or
nore chinmeric genes. The reconbi nant m cro-organi sm
prAeTrewmblyamimncm ﬂrgamh@”mfaioei"@r acratombirsmnt bett" ars terms referring
ﬁg % rﬁucg% yor G l | Cc%%ﬁpglg éawn mdge?P%clgllé%elﬁ%%}l!ﬁtﬁgclt X/lt%m its
| @EI‘I%} uhpﬁ’ubﬂﬂ@r or&%&ﬁﬁ@r@@ﬁm@énc%eﬁ@é %eg&ﬁ)ﬁ{ﬂlﬁarﬁhﬁ&*ol-drEMSm
of the introduced DNA. It is immteri al
netHergbyrentains the @u@@p@C@m@etm@:as arsemmmaitmp@camg #nolecule, or
t st t

QEerﬂEt?Jeg}a L C@ﬁ%%eﬁ%?gfe%ﬂ l§/ gracég J 81{06}% eg&lﬁ% i 'i(;l? A ef{?} hhag?ﬁ

Ma@vaitagerod gmaﬁdﬂg;an&i&shalﬂﬁty&xf the 1ﬁ’[r6d>llded DN AL It 9 imrAsterial by what
avai l able to a skilled person. is noted that

s Sadqdes nPﬂélCraé@o?%F%ﬂs lmreﬁh&eé e r‘ililf‘slﬁ*iqr?@é%aﬂ“% Suitable
sff)ﬁlflaﬁf qﬁetﬁ APRr in ﬁ{x&ﬁg nﬁ(ﬂel]E IELSId c"i])wstaucgs?#élltcy cfﬁfg f Bﬁcro—

as a ve e to I|ve nucl el ¢ aci rotei
mokgmwknss sitch adesy. elediromuatidng as. avaﬂaﬁlﬁunajslgﬂaﬂpaérson Itis noted that

m cro-organi sns . are in particul ar which are
C SHEPABFEE Zecompinan; a}lﬁfgbﬂrga%m gl ﬁ@iﬁ"é eprpd 40 AS) n%?ﬁtor in the
Olrt24N iBdn Seie8 Gl a V@hlcﬁl’lgld@l?\;er nﬁ@lfef%ra%ﬂ‘ﬁfd‘;iratehprn@lecules to

human or non- human ani nal I'n particular vert ebr at
desired locations.

“Food-grade” micro-organisms are in particular organisms, which are considered as not
harmful, when ingested by a human or animal subject.
A “subject” refers herein to a human or non-human animal, in particular a vertebrate,

such as but not limited to domestic animals.
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the art and is wused herein to describe any genetic

entity which, when expressed, @an be used to sel ect

for a cell or cells containing the sel ectable marker.

Sédhe tdrabiseleotebleanarkatiés pteodifemdiar cmodecsf drdimagxdmipirethe art and is
anti hiotic resi.stance. Genes cqnferring resistange t

0
aMEFIOIBER ( dSHER® Brongeneln SRRt fhergiReRsed, can be used fo select
eAL AW DBECEls cRfdihiR8 W Cidlectdb RLARP RRMEBle marker gene products
tetracyclines, nisin and lactacin F are general?y
k nomiar fom exdreplamntibidtie resestance.r@pss tenferrimyreistancseld antibiotics such

AR R i B R s
f i BRCIBHECIRTOdE bt SHnowEinQRé a! Ehe Bk efcporBY RS be used

dom nant or recessive or bidirectional. 10 The term
" iershagsaly Withanatlise @lthopghritlisgaainlytused faiesarite wisible markers,

bet wveen a gk ven recanbi t )k nucleic acid or .

oot Pt Peet B S AR, Seltahe PG lrdlhestomipayt or
CceddessiveSoridigdcebagd to nean that in nature the nucleic

acid or poly eptide nolecule is roduced by a host

cdibp tam 'Sogeingons’ when pred daipsi p &jatiqyy etweeib? given

t ' r i I -

cp ARt o at hefdpr ol eRiad saoRAR 02 Wb holt SHfdiom or host
p @é&ﬁﬁ’flﬁdeﬁiﬁoid tl((j)l méanhstah hytutdihe noclkicretkeasainydepliddolecule is
oper a i nked t o anot her het er ol ogous) pronot er
s@aqﬁélﬁ%%bw hostcelh gppiegBiEMe of HifoRmESPEHE: Brdrablyipd fhe same
S&ari&y QL ¥train! Eﬂ%oﬁ%ﬂ?&caehcﬁﬁ 10t duBleld f2ad HouerQEnbsding a
than Tn Its natural “environnment. Suc regul-atory

s eqlypaotek witlytypicalty (bat hatmstegaily) boopdreblhdskedw®l dnotien

this context, the use of only .'h | ogous.’ sequence

e bR RGO G o G oM L VRGP, g (e ERbipotgpecretory
g&1akhl sf'éaﬁén\ée AREbLf Ie8Hinald 3842 hEVE) &9 ndte@l Envel MRl Such

is defined herein as in European Directive 98/ 81/ EC
Amegakatony, segemmced may bleb bavhbmpkigays tokhehogiseldt Inghis context, the use
i ndi cate th rel at edness of  t nucl ei ¢._aci d " "
85 08R - Bemplreohs Ratnit seagar B pd i Srfufilshor settcloned
SigBgttRa By hidaHRE ogtel 9hL(GMOE) g@m@aﬁﬁg e fMEd hekirz & ihEuropean
a _conplenentary single- stranded nucleic acid

o Rtvehrw 08/ THECUbmrasdlee Alsb bPlaMzharpish Wagn wied émindinstaihe
nunber 2 factors .i j a ol [

oo gtnees AEMATIAG Ao BioPhaYs BfnaMBiPloghus HERS ot one

C @ﬁ%léétﬁbﬁiﬁecﬁh&iﬂﬁei@&ciﬂ%ﬁ@%@é tha e hehddisatd a conslenthiaty digle-

as discussed later. "Stringent hybridization

c stiander ansteicewsifl enyencseThadrearitybrdizaformmay dergndeon a number
S QAR acludm%t‘ﬁg a oﬁn?&ﬁ&é@{ﬂ% b@twe);én H‘%es@gﬁe‘ﬁ%s 4 e hybridization
gi ven nucl eotide sequence. I'ngent conditions are
Seqiudticns giepenttaiperamd and shlt bencentidtmmenstdiscnssdd idtar ent

B T VIS T TR IR —

PUHh ek E@%&‘@E‘%ﬁ gﬁgﬁlgﬁ 3 blofyeh ARG RSscRherRe ARhBEH conditions
are sequence dependent and will be different in different circumstances. Generally,
stringent conditions are selected to be about 5°C lower than the thermal melting point
(Tm) for the specific sequences at a defined ionic strength and pH. The Tm is the
temperature (under defined ionic strength and pH) at which 50% of the target sequence

hybridizes to a perfectly matched probe. Typically stringent conditions will be chosen
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conditions will be chosen WD 2005/ 040387
PCT/ NL2003/ 000733 10 in whichd4he salt concentration
is about 0.02 nolar at pH 7 and the tenperature is at
| aashich @iie saltavacdnngtibm i abalit 0.0DawRdaatat pHi Oandathe teptiperature is at
cre |ng the t nperature |ncrea es stringency
S qaﬂ.@ frt Lowrang § ﬁ%t FIceRplopead b‘?qr‘éﬁsﬁ%ttfgl%ﬁénperature mereases
HE AR NS RioL % tNofth&y

A o
Spobe bf atz. 6D ae f@(hmm;nleothomuhmhhr&ﬂﬂdecab et dnervgash in 0.2X SSC
Str ondi tions for bridizatio

S PRIH2REh o (RS R, SratEght qoaRopS e Y ADNA
eﬁ%ﬁﬁl@&tfoﬁqgsutﬁ@n%ts 'uﬁﬁé ‘d‘ily?ot%tofleegaQbOﬁ? Qre%?@xample those which
(usually 2) SSC at "a tenperature of at | east
Smludewé Leabil cyleamht(uﬂsﬂy 2¥ wr0.2% S&Gat adcmpqatwebézrttleast 50°C,
cond T m." subst an identical"

?'Iltaﬁs {} fé’ﬁ?pwm cbrreqmé@@egﬁ tl“i? simlar” or 10

lfﬁé@dﬂﬁﬂ '8hibgartallf idenyical MEBMSstdnfial idbM@yPEPtdssntially kidlar” or

nucleotlde seguences, when optimally ali i gned, such as
byesseitiap pigylazits” r@ams Gat B&Pmtmewltwg ngelpaftide sequences, when

é@ﬂﬁgﬁ%ﬁ’ fl ?u%iéé% %%Bﬁeelﬁargérar%gg}]r%% nggﬁglﬂg%ng default parameters,

i dlem& b Iast apsei78makieNt, pteft@blytat BAOUboBOSPErE@N bequence identity,
sequence identity, nore preferably at |east 95

peréEably éF@étr?@euﬁ Yeprreany sesuengs idertity gnoregefgeabbesitleast 95

SIS SAEPLA Y R (oESob st DAL ETBA N s

s digadiamas any Vurtstie g]bbaleﬂ]lfghmenﬂ @ggithm tnrahgmm Bgukies over their
nunber of matches and m nim zes the nunber. of gaps.

GERTEAFIEh, RErdmENRS e PYMPET fapalrhescnd @P@l@%@w rwrtbﬁr of gaps.
g@%n&raﬁgtthé’ & BLAGhEY paramrers 48 ﬁée%o Wltﬂeas ap cr@at on enegt 50
(protel and gap eXt ension penalty = nuc edt 8%
/ (lﬁlc(qotldesé i/ Bproteirrand gep exttndespidaty def aukleotdas) i Eigprotems).
trix, used 's pdna and. f or roteln th 0 .
GEPLR STy It el Pe s B ulthe B PPt agor proteins the
HapfakR & éorinkI R id Bldsﬁm%t e@EnikbER WaﬁﬂkoffRi\%Zﬁ OYUENEL Shan when

are said to be essentially simlar or have a certain
d BgiAe ecqyeness queesa®to Heckspanitiplly wintikar Dt\llﬁla@@q@e’mre@egree of sequence

e S R PRI PR v

i%rdcﬂé’@?mfhfequﬂm@é@;énéé speci fying the presence of the
stated 25 parts, steps or conponents, but does not

eXop (fre fopeppisias? icte befinterpset asnenesifyogithy priesance phthestated

g%% ebs élo g)glq O%%}l , , but d%g%C rlrllcﬁlexcl%ﬁ?rg}e pIg ueggegﬁ?fi que or more additional

I @it Reps br &mp@@h@ﬂA)ﬁuﬁﬁib 2 syuesidedniphisig| ragIGﬁIX may thus
nucl ei.c aci d reglon The present invention is based

ofOmREST fddditiongl raginns Gree regieibriRaRleebyddsd et rgesauelsic acid

aSe0i3P resol vase) functions correctly and efficiently
inL. ‘plantaruin and that the R NET
The present invention is based on the finding that Cre recombinase (also referred to as

resolvase) functions correctly and efficiently in L. plantarum and that the R-IVET
method can successfully be used to identify L. plantarum transcription regulatory
sequences, which are specifically induced in vivo, i.e. during the passage of L.

plantarum through the GI-tract of a conventional subject. Abremski et al., 1983 (Cell,
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passage of L. plantarumthrough the G-tract of a
conventional subject. Abrenskijjet al., 1983 (Cell, WO

2005/ 040387 PCT/ NL2003/000733 11 32: 1301-1311)
dBZdG0er16d1} discoveicdeahis pie 'rs}ﬁddﬁcrtecmxbiha‘a?dm systesy of eavtapfophage P1,

bact er.i ophage P consi tin onmbi nati on si.te
JERISHHAE 845 PR PbRIoA SHe OB Wgég)?%@%ff ingsg designated Cre.
SEREe He'aeme Cfﬂo%?ééoﬁﬁ%sﬁﬁﬁ@ﬁérﬁ%ab g&rﬁma%apé&aﬁlp&qﬁn

use or exanpl e in Saccharonyces cerevisiae (Sauer,
I\/Sdzce:bmtoawcancbréjekzhel (%ueBMrblgfg&ar and Criiglar Biglegy,v : 2987?52096

B s%%ég?er}%ﬁg'%n%ﬁgn” N8035 R 6 T989) and plants

4(959,638.7)72 208 UZPNDAE3 AL hod of the invention In one
enbodi ment of the invention a nmethod is provided for

|dent|fy|ng transcription 10 regulatory sequences of
oreferably f ood- grade), which

Y&YE¥d in vivo, in the G-tract of

g
amsm &ﬁﬁodn\f!@ﬁtl of R Riventall dmethspisatbnided Keridentidyingtranscription
preferably no activity ex vivo. "Lactic acid bacterl a"

are@ub&z,rtyéﬁcwncmfdmcme@dv@@ﬂpé}értefeéatdx Qpdagrade). whieh are
t;alll F c{u%gcqrg{\sz% i the (§Iut?§:t 8fa gﬁﬁl&g’o Igﬂé) re?é?@olgﬁﬁﬁﬁiwng

reptococcus and rium
0 meryemo@xﬂ ipPEfBiablyn® dvevhpdr abo.XDattieaditbesteriamare bacusnmj which
for the identification of L. plantarum genes an

t PENSYES 135’&1?, afd ap &y amch?r@flyctgg &qggjmg‘@gon ASHFR BS léq,céema of the genus
S ﬁﬁ&bﬁ%ﬂ?{ égtééﬁg&fcg\?s zg;a Ni64OL S k- Tn BhE @&%B&Eﬁleﬁ@ﬁé‘%ﬁethod of

a conventional subject.
rrﬁtehn@brmonm usdJot the idemsiicdtionrnfdf pani@einaenebiml tnmSWmtlon

gene fl anked b xPse uences into he.enrreof a
SRS G e DA PRGHHCAY SHUEeR U G T AGglearum passes
I QU A @E GISERYENS %@ﬁﬁoﬂa@sxﬁec‘t SFHeé}h@cﬁod &Bmprises the insertion of a

constructing a chronosonal rary of the lactic acid
bactaable malrkﬁr@en@ﬂmdwdcbcyd@rﬂ siquences inge drrgeapmed adpadic acid

e A e LT

| Rb@thubeng Qéﬁbﬁ%&ﬁﬁlﬂﬂir&y@ﬂj&qﬁcﬁ@ﬁd B&YIRHS i@ vector comprising
straln, counter- sel ect i n%gagal nst acti vi ty under ex

v Ia\P@m@tndﬁlSlcmgeW“@lﬁm qsemak fragmgents angapsgrted upstream of
ngl}eﬁcrg?tgér? n?%fequl}\f/fn% I o c.‘iorg r{% ﬁl%qg)?le -S Ecéc%lglg gza? tcch‘\—cjléﬁlb k@mpnsmg

Qdm AT Steritng
C elrgin] @inted-stloetifiuyat it actisity luﬁﬁérl ettgzzwbomldﬂioina @yfgmmmg the cells
n‘ples and identifying marker ne ive strains.

t fRrrPS¥pRhEInETRiPBY €N Wbd iy he PESIEIGE O %ﬁi@ biGmeRssr, 6y

v &
AT IO s P Sy g
Trsanpies hpd idaﬁtlfyﬁgxhaﬂcef Iyega’ﬂwﬁnmes Thé trlah@\riiptive n¢gubatory element
ll&;ﬁgg@;ﬁg‘; @%&%&1&%29{3}& IS gxqtnggélée%ﬁ%ﬁg glloprr]net:tﬂoed is further described

in the non-limiting Examples.

Transcription regulatory sequences of the invention

The present invention is further based on the surprising discovery that a large number
of transcription regulatory sequence of L. plantarum are specifically induced in a body

cavity of a sﬁbj ect, more preferably in the GI-tract of a subject and most preferably in
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PCT/ NL2003/ 000733 12 the G -tpact of a conventiona
subject in vivo. In one enbodi nent of the invention
t thaHetracpbf @ponveglidred subjed éuigaclasne whibotingme of the invention
specifically induced in a r
RO Bulgihey Siasaies WALk Sreoper bl inffogd i pdy cavity orin

SHRICRCHER 1,3 t [-thtd SfsubiRBUlé fUYddt ti
B 5 QLR RSO A SR A (ransrpion

pregskamry senpencdsef SEQ 1) MQaé tpcSEtChED PiCaéL). ddie present invention

i catj on o ans ion regul at or .
BB st Phapliod] BielicalifAt fosR B bBop My seauences, in
I 8AHLEHO0YLS SRUTARAS régaﬂatbﬂyeseqxﬁbncw 168 theSh BoS BeCédekiFic
production of biologically active substances in the

Qrrogdpeion Qfﬁl@ogewsemtlvembsﬁmes/\mh@ Gl deplorfer sibjact. As the whole

e T .
Kheedssibe agmbei AE9352213CH&dS{l§é€reBezeﬁ§@al Ro0Ekprdy, SEQUD NO’s 1-62

are available to a skilled person. However, the
prEgupilablatperdalisd prrson Heweyerpihe\presaal yventiorsowidessepreviously

F oS Re Fr thé%nﬁ eh'ﬁ&ﬁﬁﬂm r@%ﬂlﬁ@f}% ucds it 1aﬂ&(ihereof such

variants there as active ‘frdagnents thereof
Ofis doting Gagincain siosreq] bx)lnngagtalnsdtmtlxbnsmﬂmmmquences compnsmg

e be Bror ey 1o Ry pegpnessior SEQUEn LY 1 feauspess, which
S&Q%ﬁ@ﬁéﬂtﬁ ngén@i@ﬂttb ¢ trﬁrﬁcﬂﬁ’[fbnt §t%f}} RlquBtbes of SEQ ID NO’s 1-

regul atory Sequences of S 15 '62 and have
t 62 andiwaei thy capacipetode GI- Hactt-mmhqded SEQ ID NOs 1-62

" SEOTEVS0, LBa rkul e Sl Dokt BlioR ey py seauences
f %ﬂnpawy%gsdelat&i Rih HURNIERDBT. pinrdrit Efhed s TigRlen Table 1 below.

bel ow. is noted that in eight ins ances one SEQ I D
r\ltbls:wtpd ﬂ@ém giplhtanstimenes omSEQrI@rM@rqoptprléeﬁ merpihan org
uenc a u
* PGP Fon 1Bh Ao el Syl bl CHBRRuspd ropscrption

C%@Ia'tc&?@ed\deh&%sﬁd&ﬁiﬂéd@?e ris@d MGthsn onl$EQ SEQ ID NO’s.
G -tract-induced genes (ORFs) and product or ‘function:

ID the translation start codon (bases NO wthin the

R U A AR R AT S P A R A
(9 3- RS asitionSeirftbdoE(hB6A 2 Lp_1164 (ptsi4Q)
(431-433) cell obi ose PT EIIC 3 Lp_2647 (ptsl9A)

(H@Q Bﬁllblnlﬁh%fc@ﬁﬁp@mbosam ne/ gal act osanmi ne PTS EllA,

Lp 3522 (p wgs !
1 Lp 0185 (ptsIBCA)* (553-555) sucrose PTS EIIBCA

2 Lp 1164 (pts14C) (431-433) cellobiose PTS, EIIC

3 Lp 2647 (pts194) (509-511) N-acetylglucosamine/galactosamine PTS,
EITA

4 Lp 3473 (ram2) (1010-1012) alpha-L-rhamnosidase

5 Lp 3522 (pts32BC) (519-521) sucrose PTS, EIIBC

6 Lp 3526 (pbgl0)* (553-555) 6-phospho-beta-glucosidase

7 Lp_3618* (pts374) (356-358) sorbitol PTS EIIA



6 Lp_3526 (pbglO)a (553-555)
6- phospho- bet a- gl ucosi dase 7 Lp_ 36182 (pts37A)
w@ 256/08B8) sorbitol PTS EIl A WO 2005/ 040387  PCT/NL2003/000733
PCT/ NL2003/ 000733 13 8 Lp_36593 (rbsD) (1276-1278)
ri bose transport protein 8 Lp;36603 (rbskK3) (353-355)
ri boki nase 9 Lp_0017 (proA) (68-70)
08 ut angd 8659°seE|(dete tE7d)ehy diribgsnasaport Prdigin0228

Pt e LS o
(%i r A;I%grb?gf gj gﬂg@uﬁglt Pﬁt _e[ 2%31&@&% car ase ydrogenase

Ii(gaseLpa@dZS tpepDIN(VPBI BN 1 epr e]s;saptldésé Lp_ 1058 (adk)

b TN T L, B bhayg s

g an K / farn f.er ase
2 LT A e e

rlEbof II&p/lOHSk(bia‘sZé E@Aa-GAIN adenyligtin-f asesflePalisearboxylase] ligase and
Funtional class of genes: stre 18 L 1019 (cl pQO

(187-189) ATP-dependent O p pri’f“&ﬁ’s‘@’e Py ePIFSHy5 5 4
(P@DA)BdQ@§8?c§zﬁt (6BPPRN transpeitifse Aidase 20

Lp 328 484-486) cation efflux protein 21 Lp_33035

( 1L:’022 Im23319 (mtté} (39&-398) t i dr ug pseudespdyletesynthasen

[ I ene: extracel | Iar 22 L

71&.9;}682 (ﬁ?é&?%age pr ot ei n SHrELH rag%tfansfeﬁ%?ﬁl%rﬁosﬁlfhp
23 Lp 2940 (44-46) cell surfacerjpgfet®én precursor,
LPQTNE nmotif 24 Lp 0141 (441-443) extracellul ar
p%t ei IpP.ZQ%ﬁZ&@MEZQ% 8@- 508) defunctianat arogeiprrgrodianin kinase and
Functi onal cl ass of gene: regulf@ﬂqrak lﬁﬁgﬂt‘a“‘%yg (pkn2)

(770-772) serine/threonine protein p 3514

(bgl A) (538-540) trARssHaPtia®ofRhbs: @frBFsnat i on
Lp 3646a §740 742@1 transcription regul ator Functi onal
19éPéclpel

cl&ss lai_ 7-128) Lp_EBi-depengesGlp proteasgr al
gbr afp_BB%?‘ (%'oﬁA) (983-985) copper transporting ATPase
20 Lp 3288 (484-486) cation efflux protein
21 Lp 3303° (1022-1024) putative multidrug transport protein
Functional class of gene: extracellular
22 Lp 0800 (797-799) cell surface protein precursor, LPQTNE motif
23 Lp 2940 (44-46) cell surface protein precursor, LPQTNE motif
24 Lp 0141 (441-443) extracellular protein
25  Lp_1403* (506-508) cell surface protein

Functional class of gene: regulators
26  Lp_ 3176 (pkn2) (770-772) serine/threonine protein kinase
27  Lp 3514 (bglG4) (538-540)  transcription antitermination

28  Lp_3646" (740-742) transcription regulator
Functional class of gene: other
29  Lp 0237 (575-577) integral membrane protein |
30  Lp_0299 (604-606) ABC transporter, ATP-binding protein

31 Lp 0305 (gesHI) (532-534)  glycine cleavage system, H protein
32 Lp 0393 (thgdl)(1150-1152) galactoside O-acetyltransferase



30 Lp_0299 (604-606) ABC transporter, ATP-binding
protein 31 Lp 0305 (gcsH ) (532-534) glycine cleavage

W@ y®sem3sH protein 32 Lp_0393 (thgAl) (1150- 11580T/NL2003/000733
gal act osi de 0-acetyltransferase WD 2005/ 040387
PCT/ NL2003/ 000733 14 33 Lp0419,4(plnl)a (266-268)
immunity protein 34 Lp_ 0489 (tktl -N) (443-445)

tBénskbp dMa 9B (FHRRS (dnaﬁ@mf(y]pﬁtejlrﬂ?) Cuni
11 nmra/tau subuni
3 Lp %%{W@?%&%@S’g%ﬁn%@g@%e chain rel ease

fast orL, 0688t @ibhall stragmentNA3Girdch A5 AE, I PLER O, gammartau .
(299- 30% petp()tldé@(’e) ghal n ?e | ease fgctor ?Hl 'Snal & at

fragmsnt 16 Lp_16037 (ispA) sgbozl- 1023) hem)I ysin

?g g ?%@37ﬁéigﬁﬁtﬁi§% 6(3%% E)_@%é%é ?gléﬂ%%[gaf% factoy2» }\I-terminal

1 3- propanedl ol dehydrogenasg, tLp_3082 (432-434)
transport ptein 40 Lp 3281 (1107-1109) transport
pPot ei o Y 4|1_ p@3BHO) (2P9730139)pephide ehaimeglense factor 2, C-terminal

dehydrogenase/ oxi dor educt asefa i%% k_p 3505 (est?2)
(26-28) acetél esterase 7 Lp_ (tal 3) (756-758)

tmnsall,psjdblas (z#ﬁq)l(p%ﬁﬁﬁ@% lagféﬁboéﬁs%lgorﬁaggu@l functi onal
; t rogenase
LT R R
3- 190
(8e- T pos LB o IR s o8 ue o
(1%8- ]]7}@_)30824/%2 &) Lp_0907 tfah&forlp@)ein Lpzéggg
3- 2337 (957-959 L
(%q ﬁ 28%1210575%105& 2508%”{@%’[@29@)111% 2713
(9?8 9L4[9)3’500 f‘37 ﬂ@) Lp_2718 o, hgl y&-rB d/8xidoreductase
(71 SPrPII {

5, Lp_30584
‘12)62 14105%5)5 (562) (56'28)_p 0118aetyB4RrB44), Lp 0292

(g gé;;;%ﬂi5 ga13?875617%'8}788 nsalgcﬁ)ase Lp_1872
Lp_ 3662 (adhE) (218-220) bifunctional protein: alcohol and acetaldehyde
dehydrogenase

hypothetical
44, 45, Lp_0026 (478-480), Lp_0139 (343-345),
46,47,  Lp_0190 (103-105), Lp_0291% (738-740),
48,48,  Lp_0476® (1115-1117), Lp_0477° (168-170),
49,50,  Lp_0907 (106-108), Lp_1969 (413-415),
51,52,  Lp_2337(957-959), Lp_2507° (615-617),
52,53,  Lp_2508° (204-206), Lp_2713 (938-940),
54,19,  Lp_2718(225-227), Lp_3057* (714-716),
19,55,  Lp_3058*(324-326), Lp_3312 (1062-1064)
56, 57, Lp_0118% (342-344), Lp_0292 (685-687),
58,59,  Lp_ 1788 (34-36), Lp_1872 (885-887),
60,61,  Lp_2112(243-245), Lp_2584 (1208-1210),
62,21 Lp_3246 (1001-1003), Lp_3305’ (394-396)

?= identified twice during R-IVET screen; *~ genes with the same tag originate from

one clone. The gene-annotation corresponds to that of Kleerebezem et al. 2003 (supra).



60, 61, Lp 2112 (243-245), Lp 2584 (1208-1210), 62,
21 Lp_3246 (1001-1003), Lp_ 33055 (394-396) a =
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the sane tag originate from one clone. The
gene-annot ati on corresponds to;4 hat of Kl eerebezem et
al . 2003 (supra). WO 2005/0403 PCT/ NL2003/ 000733 15
Al t hough SEQ ID NOs: 1-62 provide the conplete i nsert

n ei enc of t clones identifi.ed in
Rﬂﬁ‘h@gﬁs Sﬁ&eﬂf s ﬁ%ﬁ&% foPpigte ippest el 9016ﬁﬁfylence of the
t taene§ HBRSEdd latthm_wmuéc%ear N iSR! vb@&so% N%a Isfgfg%m;egnw%e

when referring to a specific SEQ ID
t tramssoiptign fegnlatay wbquencyisgefgured op wienirefeparg to audpacific BEQ ID

d. Al th
T b SRS e e A R b SRR B sequence (o
S b hdtiveQaaheredf ‘faurf&Tt@sﬁéarﬂ ©) OPﬂletp‘i‘&aBytﬁ S dnsAebE start codon

sequence or its conpl énent. One can also refer to

(@TWG 1aREG) ¢ The srcleis gaidseansncs etiie prraplemshi. Qneucsn also -

{ {
P e e BB RBRSHY DB PR o o
n ;rehe tie ta@ls@hpzmegwlmgy el @erlch nérhfally @MERg KRAGHNEption of the
frarre (ORF) in L. 1[;Iantarum (wherein X refers to

t Recleig ﬁﬁlércenwglsmﬁd & bt SR OPatbre@dm)g frapp ORI igilnglantarum
X aﬁ Fe?' Orlsl :t]gﬁlte%%b%rsoa{s 19(51}521’(@& ?olé E@WNOI%& Lgtegh%ompasses

ranscription regu a or
atﬂel Mmle/eur argndctive frepmehi of Thendtnalip Counat tramcri@ gl raglatpry
sequences present in SEQ D NOs 1-62 can be operably

15°GUPRACE O 1G8VA YR AHt th’éeosequences encoding a variety

0

SRR 3 B YEBSEL nc SRTIONS 1 g s ey
otmﬁﬁ@o InDbllts‘J(m@ sbquéiﬁemﬂ}cotlhlgwsmﬁetﬂtﬁgnbgically\bﬁm protems or

ret n ab I t 0, be. ci fjcall duced |

et ol S Rined Bl isn PP Stk ot actish Apgnede op sEO D NO's 1-
gen ﬁfa?tb%‘ilséﬁ’ Faghifddtd @fﬁlcﬁ%’tﬁﬁ’ﬂh@)fblhf}ptﬁ be%ﬁ@é'ﬁfi&aq}y induced in the GI-
del eting one or nore nucl eotides at” either or th

etr@l@ off coheentiguileinbjcalctar beGasib maltaeedamda siub@bpmsm tyy for

act|V|t ands le t t he
t F)éaﬁ%pgg C%Pe%é’ﬁ ong 85 ucle g eétlh tléf:@cg;m%gﬁchgelc acid
NiolROlel A6 sun@qﬁént@rtsstnfg&né Q&Bfﬂ?%h& spREfids] SthORDIFRA
be carried out and the specific activity of the

nalscrpdomiper BTy qequeseqy YERBE LG singlsanuctestide inspions, replacements

R ARG T

c@dfqneﬂlc&&aﬁbfetﬂemdd onal part of the transcription
regulatory sequences that are speC|f|caIIy i nduced in
t Ré negniippetabove, fhe sllled peraqwhlieregrisethpifhs seqmenessgn SEQ ID

°s 1 0o flakd &ﬁlﬁl e} :ﬂ%ﬁcglogﬁ)l t‘ff?é tr&r%ghﬁtg?rf%%ﬂﬁ{&ﬁ Sequences

at are natura tot ranscrip
r ﬁguhmtspeqxﬁsaélyiﬂmmd 1mﬁ1epGIe1$mn,tbut that tesd nugdéia Iatldrsedjnences may

geno Such . endogenous codln uences
STy GORTISR AU bR TeGH nﬁs@,ﬂﬁagﬁrswwraﬁy linked to the

transcription regulatory sequences as present in the L. plantarum genome. Such

endogenous coding sequences may be removed from the transcription regulatory
sequences for use in the present invention, preferably at or near the translation initiation
codon (or ‘start codon’, as indicated in Tabel 1). Alternatively, a coding sequence,
encoding a biologically active protein, may be linked in frame to the present coding

sequence (or part thereof), so that a fusion protein is generated upon transcription and



30 sequences for use in the present invention,
preferably at or near the translation initiation

w@owsn4038T “start codon', as indicated in TabePCWNL2003/000733
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Al ternatively, a coding sequence, encoding a -
bi ol ogically active protein, npy be linked in frame to

the present coding sequence (or part thereof), so

t rafisl@idnu(@s ngps dieshiologRabetieitnbé theypowint drapeptidé Btuooreduced
and WO 2005/ 040387 PCT/ NL2003/000733_ 16 .transl ati on .

( ézgm\?gﬁﬂ@t%é%y 81%@%% PO %%FC? toctt mee?ma-fslwérlﬁf%P SRpsegiption
PERKI Al IsSqtibed BELGEH it S THoa ! iy ey

A SRR I RIBE LS €70 (DY e LBmPRLOShly  partof
t tertsmsemitionregulagy stoences tutarcpecificatlyanduosiltimite GEgact.

¢ Alihueh e RanSetbytn s S dthanes b Yolius iumay fanction suboptimally.
S pegichiigdhilcks HRANARE peRoh KE11 RcolhRE that ﬁl@&ﬁl@&ﬁgﬁ#gggﬂatory

transcription regul ator}I/\Ifragmant s active, It
f aempieness cempoprd il HQ ID NOVsdonmay be axicrded witle updtidamestquence

person w Ll tecognise that.t transcription . .

P GisTiede B e BT AEn 0 ieh B PIEBR Rl Riyseriptioprosutatory
MayquREce ol Gitdadentioh s the @anoBRFLGIGRe iffbShAidn\aR abfilable for L.
the direction of transcription) to conplenent the

t phamngarinpt iladagrroacen gasilyLgneratesycly fequirces yesprg Biength and
usin ' ce. | ' S Ll abl e .
SR D BT SR SOR AU A0 e U Btogenousy
genpluateumyeshs et NgaMtY edrferaptinil IGIRgichindaétion.

identify whether the whole transcription re%ul atory

s daUSAERIASYIaioRY scaMaRs§e Abths pvenion pre thpssalegteddrom;

shar S Il kR ouEehi on.

T N RSB BF OB R RO TR O

arne) 4 fugsesel contpeidingradingmedna pf anyseffhe semenaespl SEQNED By 1-62

of the sequences of SEQ ID NQO 1-62; 1 . & sequernce )
conpth ?%?H“Qr%?"\ggt‘fﬁﬁﬁal’é% tlhﬁ Prgg?l@f tq 1??&@%‘3‘1&&?9)@@@“%&8 ody cavity
I D NGt o hivf?i; ophereby the fragment retains the ability

to be specifically induced in a body cavity of a
s () ®sdquemne, wifich) issubgiquienilyedetticelioiagy sfithstsaqudnatd of (a) or (b) and

identjcal to an f th e nce f (a) or. (b).an .
wh orhieBethihs By Be SORUTRES Sufird fla. iy’ akisfieta subiect.
| THR aBRRY of Ak EMefordf 8 W @Edd reg@attre s@fdbhde t¥ YefGRtract-induced
fragnment” or of "a nodified regul atory sequence to be

Glcan batsstediyufos gxample, gacrabiog et ehpresdiert veskarrpowrising the

ner.at i an, expression vector, c rising the .
CraAealbef ity SRSt B odindisseliop. gragsforming L.
C QG HERHE AEE vedtéroamgl0AI¥IAE shatialdnasralliHaNdoh b f t1Y tBanscript
vector and anal ysing spatial -tenporal induction of the
t 1daAsE PRYsege fUbp yopRisalb rienipran fhaewahdhe Sitiract of a subject. The

pla@& %.rsgd%at ;{ﬁraﬂ}ﬁg difdf e 'o%ﬁl%%fnieg;io@d%éﬁhsegﬁ theﬂaﬁlrg gf the operably
assay used to-analyse spatial =tenpor EXPr essi on
depkedlisoding tdi@emnat Ths sefudnbemap dsradxlasnpld dnokdela tigiah-drgitting
sequence. This_sequence may for exanple encode a . .

| irgirtes kuch ap G PReorTesh Fluqnessentd rejepm rrotexn variswh optimized for

CUABEAREAlc B0 ) N Ry ) i AT

Apylick@idolapy Vieh\Gol Dnd&38 2l) or an enzyme whose activity can be tested.
Alternatively, quantitative reverse transcriptase PCR (RT-PCR) can be used to quantify
the transcript levels produced. Relative transcript levels are determined by comparing
steady state levels of the transcript(s) regulated by the transcription regulatory sequence

in vivo and ex vivo or, if more convenient, indirectly by comparing the steady state



M crobi ol ogy Vol. 66(1), 383-391) or an enzyne whose
activity can be tested. 30 Alternatively, quantitative

WO 2wsn$s88t r anscri pt ase PCR (RT-PCR) can be useRCT/8L2003/000733
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quantify the transcript |evels produced. Relative
transcript levels are determn by conparing steady
state levels of the transcri pt?j) regul ated by the
t leynb@rieptymoaticregultias of the pegteia(s) ©r endyme(s)aespediety vncoded by

i f nor.e convenient, indirectly by conmparing the
sf@éﬁ?a%SPHPE VO 2005/ 040387 PCT/ NL2003/ 000733 17
| R¥i81eB1ti@¢ se%luélydéﬁwh@ch%é b%s%ahﬁﬁlygfdehhﬁal%@ﬁ & m(sd’ Of - 62, or parts
enzyme(s) respectively encoded ese transcripts
Néhsirends anden pedigelac ésthwscqmnmselpsmm af]theatahyaﬁl@teﬁant ca«ﬂon(s)

Lg?%% D i %ﬁ#ﬁ% &3{&”%&2 f}lﬁé tr?t Qﬁﬁ%?m? ﬁr to'be Gl-tract-induced are

t bR Sh 3kibeBinsn@bt the ARRALIS). SucEQ eh@é%d:ah%ﬂﬁ%@e'é@néﬂ@ce‘a by
o b

1-62, and which retain the abili

Grnqdpfif@tmn AESERJDANE’s kb2 @rmﬁé ﬂmmﬂmm@eselﬁquove (nucleotide

roderoisa g e SRR R b hpds PERERE G pepere
d@ﬂﬁtdnh@ﬂy gilBaMe td @E@Imqﬂa)cbel 62! edrefatt® Beered fN&EH is6RGon of
repl acenents), by de novo %@EheSI s of sequences which

aﬁ‘é’St@HBEY almliaaﬁwe%qeﬁ]ﬁrom 0 %E@Sl qb INpfagiiagugror(Qifper organisms,
pg‘t‘iéhlsastﬂﬁ?ﬁgtq r}ut&f to@fhér%&lcﬁ%ﬂa@@ a% ic 2349 g&%ﬁé‘fﬁfﬂlé@%e done using,
simlar sequences from o ralns 0 antar um
oforaxhmplephgaidigaimdn methuals kaswhui theairt, khetdie dll bopat BEFEQ ID
f&oq-%r de lactic acid bac erl a. This can be done

Chg -o%ig psedasgrrabe. hygipiedly sunasat beyceRgioR rgs s are used to

of SEQID NOs 1-62 is

usedﬁggubeslwg% eliaelg’tlrléél g{qggﬁlgst ri ngent hybridization
_cﬁnsi nhdesteodithat sibstintialy idswicat €l4mabisindntddatgylatory sequences can

d 15 It erstoqd that, .

& SBE Da Bl P st naR resthoR o HHE o s Bt Ebloxing (Jogenerate)
3 BEAHRACHIHIERR. F& XambR IR HifRe: O RIS i A Which correspond to
met hods, such as e.g. those enpl oyi ng (degenerat e)

p parﬁ%@fsarwwnp 106 be@eotﬁbrsemngﬂ FRR Iﬁ@: me2 or tapartsedt the coding
nt hes

AR Gt anllad SLpBARR W B pRE Y Rl S8GyeRee ana

t PERCrRB G cafi BEERMEE ovhhihy béhonilc DNAILE aRIBAGHRINAE organism as
with the particular regulatory sequence and a 20 PCR

r Eaentlats rDMénSlB@t@aalﬂy slgnioed sedieness gam alyp be DiAtiged in silico, by
ﬂghg By ?&a[hag DA {{r&é I PEatalh SOPL AR % BVAST, FASTA and the

Sequences can a
i ﬁEﬂtusfngeﬂihylolne of BEQAD Ny’s IUSZ (g fRighlehloy varaits aeltedf) as input

al gori thnms and_dat abases such. as BLAST, EASTA and the

| PRmeNGes PR uphhe peding sespenqepistgst ia Tablsol. Ssausneeagidepitied in this
0 - r

c oy oh Bt AR d i it OGS oy Wfinfthel BF

i dgrthésiseddhemichliy asidd fom&ycamgle danhedigorudlbidelygnthboreds supplied

usi ng stapdard nol ec ar bi ol chni ques or

o5 R Bpebe Binsiitemt by (Rl o SN 1 SiveS, the ablity o the

okésq%gqiuefebhsl@seﬁgéﬁc@% b B1-tA%1-F1RBLd atiﬂ to @ride eﬂ%e?smn in the GI-

Applied Biosyste Fosters, CA, USA).

c il atshbjeatmdedttq/b@)testeﬁ @s described above.
Thus, the use of transcription regulatory sequence which have at least about 75%, more
preferably at least about 80%, 85%, 90%, 95% or 99% substantial identity to any one
of the transcription regulatory sequences of SEQ ID NO’s 1-62 (or fragments thereof)

and which are GI-tract induced in a conventional subject are one embodiment of the



resul ting nucl eoti de sequence to be G -tract-induced
and to drive expression in the G- tract of a subject

woewd/o#3s8he tested as descri bed above. 30 ThusPCT/NE2003/@00733
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of transcription regulatory sequence which have at

| east about 75% nore preferagyy at |east about 80%

85% 90% 95% or 99% substantial identity to any one

ofnvelteont ftamsoddérpbodthat aguticdl esqueseqwbiadesl fodm SHQr bi2anisms or
s 1-62. (or .fra ts thereof). whi.ch are

G Seperal Rt R W AR gt G g e ByeRlEo Barkofg invention.

emﬁ@&m@ﬂbu&{ régﬁﬁt&@s&ﬁ@ﬁé&%@&ﬁalngg/cﬂﬂlﬂﬁg%fogggg éx%feré’cﬁy

i nventi on. i's understood that identical seque

obpegificaldy fnd@n(ermreé least qrerpiaged tloy Gl-tattealtlivagh dalnayahay also be

o O Eal e b R b1 T B Bl 2Py e orve

SRAUEMESTe. ?c&gp dornOcdr@id fife) PR InQfcedafh Wé)edﬁbé %l-tract of the
speci fi_cal i nduced in at |east one part

Grubggchdior dglivaiy 9 bidkesjcaliyyacByeprogrin sr pemﬂui@é@ a |sneclﬁc body cavity
Tﬁf’tﬁé @1 tlggt b 1@ ef&%&{ thathe mﬁc%ﬁ&? re%fulattcfr?// sF%lll,enges are specifically

ransren
Cmdh@adnntonhﬁhlsmpe@ﬁb yavity adamdtiied ﬁar&aﬂpt(i@i re@filatdi§ sequences only
G -tract, of the subject. For delivery of a

bieBIagREE Yy ﬂa%wctyecaﬁr%tsg.thatéhe pepin e@pfmslda eggrteri by ghe operably
bRd%dcaKlebdde &y u&ﬁ% i i}y plotiubedl iRHEE %5‘51{?};1 Pi‘g}%tabf}h fhe
transcri ption r egu atory sequences are SpeCI
| mahscptianreguibiory biguesqes prdvud}a Claigh ﬂewehﬁﬂtriﬂmampﬂid’tﬁof an operably

tr Cri t|on re nces only 10 renmai
R ot R s B Cation. RGOS ILibis dapeRAs AT ppertios of the
PaRbiCELIBRGRAAY aBYyd fABsIARET ﬁ*i’rlla)ﬁf fdrl Fﬁl?l@nHQbﬁB@éﬂdﬁg to express a

sequence i S exclusively produceéd in s ca
Peogtingr ghhgnce eheoding asshstanpt wbwhnegmyaqug baE‘th:hchas negative

PG e S Ehed o P AL b REs Al tpigha analyse

d@p edIstsy e fank S tINGRGHsth Sde OfI- tfala?parﬁﬁ‘f;@ﬂ&@ iRl b&%H Yhe time

active substance. It may, for exanple, be preferable
tReriegd ﬁﬂ@gg “éncistrans@nlmgmsre@a@ﬁ eetiverardbie mglueticnubes dvck as

SRP RS, Bl e Bt ot b B AR AR kpoin s, Using his

|iafogtnatidn ﬂieltfalneﬁmm@h&@gulaafy SRB@ES Snost ﬁﬁtab@ fot th‘éQn vivo
transcrlptlon strenth he d - tractwﬁ)art S wher e

i raductiop of é@&lﬁ&loal{m@tw ﬁ@stq@é@ Fapbeisplacirg- Wht exemple, it may be
tc[e@ﬁ’ﬁrﬁé {P GQH cﬁﬁ}?ﬁidﬂ& ﬁ%&élﬁ/ ro(a{lct 1n ergg t&uoﬁeﬁlﬁggtﬁ«a stomach or

SUC era I vat ors

tthe colok. d)orlspemﬂc ﬁeﬂmmy ok4 h@ﬂigmal]@laﬁ@vd fuibstan@dto the duodenum the
i nformagion the transcrlgtlon regul at ory sequence nost

STABSCHRtONTERUIRQEY $equetcrs SERIGHIEE 23 /T 8 6) d4i(erzactiye
af?égrﬂ’e%tssd%%%ﬁﬁ &hdrédl) P}%Pr%gl ﬁﬁfcﬁgalaf sﬂftalﬁém eefor lsﬂvecfﬁ"l:ydehvery

desirable to spec pr ot e
ﬂp dlohstotinech fon epargpletSi) Hudde r18 nmast Wmsmtbdmad: Ebrcspemﬁdﬂ gelivery to

o &0lan SEQ RPNk 4t ARG S me nredlelpy s on '

regul atory sequences SEQ ID NGO 29 or SEQID NO 12
(or active 25 fragnents or variants thereof) may be
pdeatdrsul arly suitabl e, mhile for specific delivery to

;[ﬁ gormc hE(; C?l}rn@gé 8?‘%% r1§}v on Vector% 800nmap‘\1/'1sgleg glllJeIz to? dmore of the

transcription regulatory sequences of the invention (as described above) are provided.

Usually the nucleic acid vectors of the invention will consist of DNA. These nucleic

acid vectors may be provided using techniques known per se, for which reference is



the colon SEQID NO 4 or SEQID NO 9 may be suited.
Vectors 30 In another enbodi nent of the invention

WO e@wsosssTonpri sing one or nore of the transcPCPNLZNN3/000733
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regul atory sequences of the invention (as described

above) are provided. Usually {de nucleic acid vectors

of the invention will consist of DNA. These nucleic

aciade e standsrdnizandbeoksr smeh che 6. g1 Samipra ke bind o (EF8 9K paiBambrook and

r s ich reference is WO 2005/ 040387
p%rqu@gaé@)o%@gcu 1oPXRETRIOR SR QRIPHS g5 G5 k0TS QE fhe Gl-tract-
agndhcld r%mh&gpke Rlends- off %S%GI?EM SRR, expression vector

Russel | I'n particul ar expression vectors
C@ﬁlpiprlﬁswg 1®ﬁ‘eortﬂtrémscleptum repeatGry saqaence dcpohdireto the invention and
uences of th

LBk SIS hRLeh NBuk P B Ay Bhuenc 1

t LPASBK/ lﬁﬂde@ o HROH RO EGuERIUSHIEDIAECRAS sBchsthe those encodlng
invention and 5 one or nore codi ng sequence(s),

mal%gfalmﬂw auhstanices asakﬁscrré@d lelsewherederpimnce i s

r l,i pked to.the cadi hg sequence. .
g n gm0 s St PRBEEE e Ba P E: of Ui BpRyption reguatory
a@équeﬁc@u bstiaaciasedfond et rlabigf e Sanktae ecdigiLisBquehde is also an
vector, only conprising one or nore of the
tﬁHﬁ’Qé@%‘lefnﬂﬁeWeﬁl@?y degldy; fBo Pty VackE FIvBFSdSopRe or more
b [ I
E%st dﬂfolﬁ s@ﬁ:s 3)#51&«?&%{1/ gﬁ ?l?eg%é%g af ?g%?@.&?ﬁ%%ﬁ% &a@éﬁgt&gd to easily

C Rt ase«sdmgl geqient®dewnstsdari of tienregulaRsy deyweste, emnthef the coding
t he regqgul ator% ence, which can be used to easily

i ASBICRCEIS OBgfa @gﬁééﬁé@ra%}%fwaﬁ?w the regul atory

Seqy { & $hAAP

L et e -
t of twhech mag rmbmpmsem)GbmrpnndmeairmgﬂattMmequmceh’ﬂ?h@ (ldract-induced

G?Qge@aé&%cq%ﬂﬁgggmﬁ dgﬂf%?%l %3 glghla%seway the timing, location and
Glexpodidn NIQRAUCEE the %Q&ih@%@fﬂen@@ﬁ%@%scﬂpﬁe B8gulated. For example,
different or identical this way the tim ng,
| oveledidde ameanmsdmgnthe‘b@@gmllyt h@n@oplq:mgies may be expressed
sequences .in Vvivo ¢ ul.at ed. xanmplLe,. .
G EET FRY etV eRe ity GRS b RS Srtitepp @ne coding
p@@(ﬁdeﬂ@eﬁmﬁ?%e keprsfides sadgh &RBE HHileané bihePay be expressed at a low
consecutively in the 4 - tract of a subject. Simlarly,

ofevet U Rartienlas patiof des Fhiratiebyenging Bee difforend trngtription regulatory

I ot her may be expressed at a | ow
Iggﬁehfé#baﬁﬁealﬁn?fg%u Car part .of the G-tract by using

t Warttéxf ﬁ&h@ﬂﬁ rdgiBINE 9 Isk@icnos nfa@Qiﬂvattﬁds ¥xpre&iese® 6f more coding
the invention. Further, a single regul at oﬁy sequence
m%%m%%wagypéﬁr @§§1F%t#ﬂeoﬁeq’t1%6%?n°ﬁ’éhn€ di @n%protems (e.g. proteins

d?‘?ﬁ?"ﬁ? tl@égg%é?ﬂa}pyé: Il Ld 99 %g@feﬁgﬂ g%%glh@ %ntry sites)

el n el ns
S)ﬁi@l@@tpmm@ihg exddiytrovmy obendltmktmhlbwahﬂﬁiits( tundee radoatrol of a single

OrHRHTciegt b STk SEEY S etbRdin Gre. FISeh & al. (1995

S8l emical Biophys. Res. Commun. 214:910-917). The arrangement of several
coding sequences in a single transcription unit allows for the co-ordinate expression of
several different polypeptides. This may be advantageous for the expression of
multisubunit enzymes or in metabolic pathway engineering when several enzymes of a

biosynthetic pathway need to be co-ordinately expressed.



regul atory sequence. Suitable IRES el enments are
described in e.g. Hsieh et al. (1995, Biochem cal

w@e@ployss7 Res. Commun. 214:910-917). The arr anpernsn200ahH00733

10

15

20

25

30 i ritlesymagans Al ansfer of genetic maten

several coding sequences in a single transcription
unit allows for the co-ordinagge expression of 30
several different pol ypeptides. This nmay be

EREW ant ageorscdditg steh&er&:zpomdﬂp tinkéd torthé tdgulabaryisequence are

SEE S S B P er
%%%%hﬁg Y OO%ﬁgQ A&k an\ﬁQ 233 0hi0A 43Btion codon. Optionally a

O The one or nore codi ng sequences
e@péingseguehecaiogte bxprb*watr @g}gﬂrmt @plylpggqq@@gr@l sgaaence encoding a

pr ef er abl each h the t

el PR BIPETorE G st B PR B B SREdsE o Rl ARBhS soquence
%@fc@@fh@@eﬂ %éh%r&%] WRA pRAGHBy Bedrc RS bﬂhb polyb Bpttde&tom) the host
codon. Optionally a coding sequence in the expres

c:oﬁsSlgmaitse@mmpm aewell kapyndp theekilled person @BARNGISYS sitable

L tide c Lng,.Lran 1
FFsBeReL S AURL B SR E Rl oyl kg e
%‘éhﬁen@@ RR6RA G effitd séb?ﬁf(ﬁrcfﬂpbmp@deetﬁmna gfveh hest cell of choice.
pol'ypeptide fromthe host cell gnal ﬁg?gces are

sk ermme slgnal HequskPS fodte y5ed Sbike awn%iO%’ﬂ ofgplogous to the
ui t abl e e [
O o T R EPER o  LERT HBch Rt rgmiom
gh@@@@e}ﬁe@wnatta@e picfaatly weeat @tthe noméxtmﬁlthcgﬁpsemdwen’ﬂon include

gL e R A Pl i
&n?}]cli %%Hgl steﬁI 8 ; I@l%ﬁ%: e &gﬁm%&hé@' fhdm S-4B 128, 8IpA, and preP.

ordanismclosely“reFated to the host organi sm

Sh@hRk ssepuesses sédiehcad Rapbelidntfibg usisgdedicated genetlc screening
context of the present invention

oAt aslosrid ORIk Beagro) By E A IDR1912) and Hols ef
P rle E ELAPY 9(9%;2?@ gﬁaﬁ)l e eﬁ%‘r@é@clne@ons@ﬁct St6 rasdceip@bn unit

ences SI g sequences rom
ac@ﬁ@’lﬁs‘iﬁ@he&heér nﬁmlcq]hﬂlg"seqil&ldém hiket tosh tramtscapiéeyiegplatory

S St BE e oY PG AT GE L X PR PBCRIS et RO (pprsing &
B%gﬁs%{lb%érbtemﬁﬁtorﬂ@@ch d %ﬁ-glltglﬁ SafisbiEBh&erdl 3° &bntranslated

2, 118:7°21-30 In the expressi on construct,
t beubnaen sicayi lmth«m nahirglly wmpaueé iwid thé eodRS SYICHTS & may be

T L O T

Stint ARLiEic AL SRS 186 ifvRaiGma g Gifiter SbMPrice zﬂﬁhuonal sequence
transcription termnator), such e.g. tldH or tslIP

Seletrentsefobaariomsifaiotians ke wribe At eer s SydlerOBENGRRJepent include

t hose nat ur al cl at ed

e R e

( JauttPricatiBh @hd mARKhanSOIE the Vccﬁ& equEheesfoichreinotiag iifegration of
constructs of the invention may further co

adlk véctavar chm@rg@ée ingp gheiopts ge@PH\?aﬁQBE%C %ngous
;g&éﬁ&ﬂ&g&? %e%glt ces esne c!?ﬁ? ﬁﬁgg%‘c?& SlaRsrRBlonhRAHEE selection

sequences or origins

OfmarREd dediad; lr@p’brtfe@br mﬂicatmlfr@bnemld;et;umdes &rippomaiigg conjugation or

mai nt enance of the vector; qutences for pronoting
cic




the vector or chineric gene into the host's genong;
sequences for honol ogous reconbination; sequences for

W@ RG0s/0%38Ti fic i ntegration and/ or reconbi nati oPGT/NL2003/000733
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sel ection marker genes; reporter or indicator genes;

~sequences for pronoting conjug?jion or 30 other neans

of transfer of genetic material etc. WO 2005/ 040387
PElostd 2003/ 000733 21 Hosts In a further aspect of

the i nvention a_host organism preferably m ¢r opi al
aﬁaﬁévﬂhqr@é&% Pﬁélﬁtm‘ﬁaggn AP ﬁﬁgﬁwsrwaﬁfpra@ﬂh@%ﬁeﬁafand/ or
ME&RiHiRaS ﬁﬁétgirgﬁﬁsrﬁ,%rﬂﬁﬁs&%%né QA HRRE BinscAbtibh e r%lra’éory sequences

invention, and Tn part ar conprising one or
¢ loif ther ingergemesndnini paitichlar onmpiisia g ahe bemste drmmeric genes which

regul atory sequence, of the invention, j.s provided. The. .
RO E g Bl SRS (0 b Qe e TG meric
hQghe P29 ®BIiSELAfed TR thE gRIoBRAIIth@BoR B8RS WBhy be present as an
entity, for exanple on an expression vector, as _
depispimsbentilsdorexamnle gn an expressicisvectns, asdieaenibedabove. Integration
great.er .genetic.stability. The "host., refers. to the .
orSERRaAP RN PRk aekle sl TRE g S reRteR 19 fhg g
h@sinpeieinkSha1eimeic @be(8ll ThOh&t 98RbE BElldnbF e AnicRo-organism
bacteria, fungi such as yeasts, viruses) or any plant
of(sughiafralbactaripoingiguch asyeasiseYiruseney agy plpnper aimal Ankost or host
g I |.C - . i . i )

o PO R4 RisBbe BB Blogh e BY UG RAGR b o DU SPGB Bncsis o
ptieyvhaxt &lay .alidadveNse bethgamfehexd peehibnsy. Hevever, the preferred host is

bacterium preferably one of the foll ow n%i9 A

f 3duci§riee Prdereblyiaumof thedgHomean fopdigrase bapiegimga commensal
¢ J : . » .

(RSB D PRy B Lo, oD R Dbt

grfasd-pade basterilnacpaticulmly apdnpostiyy edcerainl, ynd mdraptefarably a

aci d. bacterium er eferred hgsts are .food-grade
f 3%@%0 Pagterupy &Ewsgfrsgef hostese Topd grgs Gne ﬁ%fgg?a,st& such as

S aRer@dr BRG&HETeaS!, shdhtas GFOS 0FARE DR U ESBrony el Tchi® or
Hansenul a. The host may al so be a probiotic bacterium

wiHapkeriutp. iTthediobt thawalso beaefdbadtal bactstiues whidhein ifsalfdss @tencficial
by subject. 20 A preferred host is a bacteriumthat
b@ﬁ%ﬁﬁgg#Ungmﬁ agépﬁgted fromthe group consisting

ofA bRESAIMAs IsiShaclefGhOBAWIhgs by g_@rﬁﬁ%ta@&ed from the group
Carnobacterium  Streptococcus, Bifidobacterium
Baenuistgleddd acrbpadusliagivcous havreiasiac, Cruodneleriani um

Propi oni bact gr.d u Ent er,pcoccus aphyl oceccus,.
rolalReddt uloertih TR, pkARR Y OB,
Prrefsebdcesihin FroponibabRElR] |Rmerbbaicus, Stahgcoccus,

Lact obaci |l us or Bifidobacterium species selected from

t Heptpstaproeesicar, Suf gchericia. Arfapthergreferred hastieabagteriym that is a
e ] _ ; : . i
SIS o bSO ks 988 o b A5 g o1

L .resvati) Laermsituk,. L. wicilophiys, L. crispasissL. kasserdal.|johvaouiy) L.

L. ainylovorus, B. bifidum_ B. | o_n%um B..infantis, B,
b,péq@qmgt_, Lo Be1968%% At GUUrinys, L. jensenii, L. salivarius, L. minutis, L. brevis, L.

gallinarum, L. amylovorus, B. bifidum, B. longum, B. infantis, B. breve, B. adolescente,

B. animalis, B. gallinarum, B. magnum, and B. thermophilum.

Preferred hosts or host cells are (1) capable of initiating transcription, and preferably
also regulating transcription, from the transcription regulatory sequence of the
invention; (2) capable of surviving passage through a subject’s GI-tract and preferably

capable of colonizing a mucosal surface lining a subjects GI-tract; and (3) preferably,



B. animalis, B. gallinarum B. magnum and B.
t hermophilum 30 Preferred hosts or host cells are (1)

W@ apabksspf initiating transcription, and prefBPCEHNL3003/000733
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al so regulating transcription, fromthe transcription

regul atory sequence of the inyention; (2) capable of
surviving passage through a subject's G-tract and

nioe bethagdnic tocthpaitjectof whishdhe kostgr hosielbsar tabe prployed. With

| cts d
oo 1 A B LR e o
tﬁb% sSHAY Jﬁ&}l ndrﬁlaWS} b Dathldgei & the kutjec(e. geLzls&nar@pL G’ahﬁmella

errp oye respect to the third aspect it _is
bepp um@amp)dohhddmppt) et that/kaye been @@ﬁxﬁeﬁ%@h thRbthg¥ éreafo longer

host s that ma -
(@tléogemcsotr é(Iu'u @grlefm ?{ﬁl@l%gﬁln thtt\ﬁH%ﬁalyqub a%(%ner
%&geﬁi&%a&ﬁﬁhﬂ@‘ﬁ@bl@ @€ BoloBidinly rﬁﬁbosal(ﬁurﬁabmtoftvhﬁybra’tree, which
no | onger 5 pathogenic or_ virulent. Thus, gr ef. %e({ ﬁerem

nbastastuitals treosformid ithgumicleye #ad goTHHCt %é@ﬁ@é FicE
%’r(’[ ‘[}JP n?é\gtﬁ Dl & Rl G Elk’&ﬁlow&%%%t @rl}fogia&?ﬁn%f be modified
4t T S T TS ranstor med Wi t
NCHh 8is G apdbi Qﬁ&mdrblcd macosdbatfaced ésmngd:)eﬂba‘mmr@il protems are

above. In a further_enbodi ment of t ﬁent'on
hsawigio begayvolyed n q%xyregge 1OJAVIOSRIFur gest E ¢ genes ehcodmg these may

bg‘g ab! lﬂ Y Al P?D%p &6F F. rﬁlgﬁzmiﬁrp géﬂes b RGES, méﬁﬁé\ﬁﬂ 8eifence

eri proteins a wn to be involved in
aﬂ&ﬁbbgy € swhpeaesidbntfindfiaoder ba’cherl@ @p@sesaavdddﬁm@us be modified

th b difjed.. A t
AWED AqPPREle STRTAIORG S B R OB by P ey I - Praniarun
9 ﬁdqfcﬁxb{qu ngﬁgo%ﬁgufﬂcé%t T6dse RREIR detbs BPEIHEE n MNGuBiding,

W th a reasonabl e expectation of
S ﬂbm&iwbmﬁumwggwgarmgntptmn@eo@amwrp@lwl@fadbe%m &6l ghugpging, et.,

B R 558 TR R L PRGB e s

919 189G du@h @fe%ﬁ@&ﬂ-ﬁfédlahﬂ% Bft&h I L&cﬁ&bcﬁdﬂﬁs eaver], dpl 1229: mucus
["umpi ng, tg such or exanp 0304
a@grdawpmtmn preowises; Mutpl oriebaci l’i%’@t’flé% ﬁcﬁ’l_ﬂ of: gy pinfling

[ Eﬁ%@%ﬁ%ﬁ%ﬁtogg%é E?céclfolfaczlﬂg qi‘%%)’ép g}]zrﬁ?gg eﬁlgflo%e tln-blndlng protein-

prlfk% gkcﬁeﬂﬁr& B%F@@Jcoc&dﬁgoidicaﬁzq Aparg 7t a@regmlbﬁne]]evant adhesin
43: mucus bi nd Ikpug éorote| n precurgﬁ bacill
[ L[&mmmm gredowits by $778: aptoggrygsatiopgp gtquzp«romnﬁ fracipbacillus

p%g%lte%g 2_%983 %&%&18}1 d?hc[t %p@%%ﬁﬁ@ﬁ%ga(ggﬁsd%ﬁsé&] Ip_2847:

T&van hesin [ Streptococcus
dRphtidn }i)ﬂomgﬁﬂg Broteiut] Dagofaeats |g0msemé,dp 28050y aggregasion promoting

Hgg%%bﬁélc’ﬁ:bg;@;;‘?gfi%a gbéb??%‘??}gcgé Bg’gg]%elﬁa eﬁxggpzﬁggﬁor Mub
| ggggtgg}i&ﬁ&]s ;%iw{?t lg N9 18 Ruehdbihdias hRREa IPrédSs A8 [Ldcrobacillus

aggregation pronoting protein [Lact obaci I'l us
gasarrl ]lp_320930mSus aﬂ]nemsn piomatiting ppeteindLaciobeailinsiguteri], 1p_3214:

G 5hGeg o i LA e S B
(L p%%?ﬂgaczw.f%té}g hﬁ%hféﬂypﬂh@ 633?% g’éﬁhﬁto@,al adhesion proteins MapA

us reuteri| col | agen bi ndi ng
probebaaltdrad trotha bibstl &@chraéﬁqxaémnq mﬁy irduge Bg Hip exmesswn of

Pr gnrcrlgfgel‘,nrg) S ru%%seal adhesion proteins, adding the capability to express an exogenous,

i.e. heterologous mucosal adhesion proteins, or changing the mucus binding properties
of a mucosal adhesion protein. The alterations may be effected in various ways: e.g.

endogenous genes encoding mucosal adhesion proteins may be added or deleted,



[ Lactobacillus reuteri]. Simlarly, the expressing of

mucosal adhesion proteins MapA may be altered in the
whombs/0488Th al terati ons may include changi ng tPEI/NL2003/000733

expressi on of 30 endogenous nucosal adhesi on proteins,

adding the capability to express an exogenous, i.e.

het er ol ogous nucosal adhesi on proteins, or changing

t legogenousofgenes ergopimgpendosdsdhedioraprotetosaly baditesduoed, mucus

ptotein. The alterations may be .effected in.various . .
e Brapertics of sacesbaderiol PRiBumAY DR dasiiisd. dinfeatiation of
PEh@bsish HBYe Bficasd 8ehRlondRbeid tayWe AQRM Q.@Qgﬁg finking a non-
PCT/ NL2003/ 000733 23 exogenous of genes éencodi ng

migideadr raetifed tanssriptien regniajorpyeegion fooaiseguehceraading for a mucosal

bi ndi n roperti es of. micosal .adhesi gn. tei ns, nay be..

5 i o Spivs e raingDecif PaBuE ifchide i thilapefton of
agheside BerPi® b A S efBYf Dereflcl £ bethe eRp@ssi® of thBY) R@idi mapA gene
non- native or nodified transcription regulatory

r digitohpromiersibrrdhaeitcettivagropeten shelcassatonstititine of digferently
pr ' non-limting specific exanple include
e.rég)galﬂttgdepr?ﬁ%g i'vation of the endogenous mapA gene of

L MeétRedsedt trar®fortdifp Badhsres sélyuroknd e il the agtUinrare fof@RANple
gene _froma pronoter other than its native pronoter
s

dessriked i ‘Comstisand iBieteginolpgy pé Fagtic Acid Paggrias bgsson and de Vos,
pr f - ' ' ; i
LA Rl AR 95, SAASLULNR GPERL, SELS AN
" Gangtplass addnBnads aelwedl logywnpduch as particlAgunl triastd@iatial,, protoplast
Gasson and de Vos, .eds,, Chapman apd 1, 1994. )
sitapstaRraon rlicHgpdratien wwéﬁaemﬁgec{;%e%ﬁwmuwd the like.
i f ungi ; ' i
3 e Ao LAY SRVELD BB Rl o
15 t resndingreetniningnt dbstoonypsesadily sgquagees bladvet fromi the same species as

di.ated transfor ion_.and _the |ike. In case ost.
o o PBE Foeq a0 S eatpet 9 Bidgh PG eREeg thoteh "sel:
eRWNNL! Hhgs Shathell Adbu s elf-dionihe Bl d thBAdvAfAERhARALre application
host conprises only sequences dérived fromthe sane

s pefiodg ompharmpecutioals) is sporardadily a¢aepiedborthé petelicf andrpgulatory

the.host is said t.o be obtain t hrough, "sgel f - .
CPEPRGSs et e R g P herosRioggin augljepgid
20 advarhegeThdplesdrh efv@nBdPihus atldwthelcBndtRREof 6F self-cloned L.
pharmaceuticals) is nore reagi Ify accepted by the
Qriip

pebirie grrndrdegll2atehapillug osis fartfped, pharmasapiteb ar pytcsutical
c : u c [
o SHRLsELRAL eSS B8 ok ook 35540 B A O Flfl s Ffbrl oot e
c ons furthet hspecdf theldvesti@ned L.  pl antarum and ot her
| act obaci | lus hosts for food, pharmaceutical or
nutraceutical applications (see also de Vos, 1999,

25 | Rreth &Pt Y Yivo Site-Spebflc 1'% SI?heS@Hré | oned hosts are
oﬁuﬁm@ﬁ%ﬂ% 5 Method for in
ViAot bgpespeithé invedigdr refatgs tb @ mdtlkoor pratutingraopdigreptide or a

_aspect. the invention relates to . a method for. . :
pm%lpﬁ[y agliye F%&ﬁ%? He? E?Ayacavgy 8t Blg%ea%r@rlgpds(&aivws of a subject,

2 5&}%}@% %g}%eﬂg%thé'd BAHYri &R Yihd erPbf ddthiSiSiahgto RRLYLEaM feb&Rbinant

host or recombinant host cells (preferably recombinant bacterial cells) capable of

10

30 producing the biologically active substance. In one preferred embodiment the body
cavity is the GI-tract, or one or more parts thereof. For this purpose the host comprises
at least one chimeric gene, which comprises a transcription regulatory sequence of the

invention, so that transcription of the coding sequence is specifically induced when the



wherein the nmethod conprises the step of adm nistering
to the subject a reconbinant host or reconbi nant host

W@ 200504038T ef er abl y reconbi nant bacterial cel | shCApzioB/@00733

10

15

20

25

30

of 30 producing the biologically active substance. In

one preferred enbodi nent the bggy cavity is the

G -tract, or one or nore parts thereof. For this

phiogds preséret ihosb it thieyhotly esvityale.g aaiht GIreact hir gaitdhereof) of a

gene, which conprjses a transcrjption regul atory .
séa%\é‘aﬁleenaéfsu‘mﬁ@ Theedieg suenss 414% § oprang dk ﬁf foofie Gemscription
t ti

WSRO 5E0 BT S BERG o PAD el e S LB BickWfatly active
i substanse, (8) & beechdythessio, toy (3)en mplypaptitib eval vetrinthe, biosynghesis of

part. .thereqgf) of a, conventional subject. The coding
g&@ﬂ@’&ﬁaﬁ}ﬁ?"t}‘? s3BERRM5t y 1inked to the transcription

r @Q%@lb@fcﬁll? ﬁ&%@ﬁ@gt&{o@f’ ¢ adlidheRis RGBS tda B@és‘{sﬁﬁgtw&ﬁﬁh has
that is (1)  the biologically active substance, <
pfoed@glsairactlw&sr when pn@sem B) ateleqsbpa}rpebthmﬂ?el trarw of v sebjdh. Sultable
X (ieynt hesi 1? %Fg t% v

sEi‘B%lf"%h eq}&encsﬁ %}}°88 n&hl? Ogléi% M @6% e SEPO ggeqjlsdga are
heygibld 1©faikelldddeson UbEd §PE 6f cothE feqhasce thitqh BAk&IAb the
activity when present in at |east part of the A-tract

ftraascs’lf@}ép@ segulatprivtsagieace denenésey the bielggiepldeactviesybstage to be

or t

a@gcllq%g%cf%h{ %ehgz&;eg ﬁFBéé’cﬁﬁéaﬁ‘lg tbrgf’éc%ﬁ%%ﬁlah ﬁéstgﬁ ﬁlge Gl-tract (or

s patiethesolh@tihé sublj d:dtll@ﬂlaﬂ? thé eodiflg bdquBsa ik pbi Wlively associated
regul atory sequence, depends on the biologically active
s (YA thp SangepipHen 1egplRTy sedushee- déeicoding gequence miay be homologous
Si

bh{e?lgge?é}d(lg Escl?eltér}flo Xu ‘Jé?ézrggy)%g%?h? ﬁlgfesclé g &1&{1}2@ rr}aP/ encodes a
t Ipelypephde@ekrewdeﬂ‘m& the&grmqt cangistiug by aramrgendtomi a h\AmIan or animal

the transcription regul ato y seq The codin
5 BGUICHED SHEfl A48 HEABIIBERISTERG prldf BT § Prajective antigen of

h I S
oL ALl ARSEA LS, AR AR SOUOHER s, o
c pasdrsiticr(ghaodphar)lipase iog e suparomedisontase; ebicoginaly active peptide,

o el B SR perean i g MR e R P Uy SO eRes. Shorphin
ey %acﬁ&@ihtﬁu&ﬁoﬁa%@ﬁh@éﬁe@ﬁ'b&j ﬁ%ﬁ} ccPéhl PrOthRARR and others as
pr ot ease, pancreati C pase or a

sm@ec\md bbe@zmatea@leﬂ\f wgallagg &a WO é%i)n, gestioaestigel (peptide)
as e, nt 0 zat enS|

o o ouih e AR PTREN Mo A P ERR Iy RensilaBhysiol Rev.

biioagt7gy €0smny 108} ﬂhbxtapémﬂsl proRffsisdesadies. |1Mt%ﬂelﬁl{1ﬂf[100€(}gaﬂ

prolam ns and others as reviewed by Dziuba et al.

( heetofgnin. Thogoding sequener mawylso g@mdﬁénﬁfl@sqdymlsed against any

OER g RO A SRRSO B A0S o
1 03ilehla&Bhits thé ﬁf]mpﬁmlbgmalﬁﬁmdlﬁg pﬁap&ttreb oﬁﬁhe@agant antibody molecule.

|nterleuk|n 10, TG0, .lactoferrin. The coding
s 4%1 qesebedinerf ofghe HB’SH’@%WG sAding éwemea“éw la@aﬁlﬁélty linked to

e 2] Lol Bk BYV i fth] BB A PBrotein
exttieh i‘s&btd’te Cﬂmﬂm* 03@"}13 bhcthn:ﬂdnostg;eﬁr Sy 4 hass isdferdih eeferred to as

ar t antibod
P -tract {ytlk(J: st a1n as tﬁe ceSI auto-lyses in vivo upon induction of the transcription

regulatory sequence. The coding sequence may for example comprise a bacteriophage-
derived lytic coding sequence or cassette, an autolysin encoding sequence (e.g. acmA),

a sequence encoding any other bacteriolytic enzyme or toxin, or a sequence encoding



I n one enbodi nent of the invention the coding
sequence, which is operably linked to the regulatory

WG ewsesnse] s) according to the invention, encodeSI/AL2003/000733
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peptide or protein which is able to cause |ysis of
t he bacterial host ceII Such%% host is herein
referred to as 30 a "G -tract lytic strain",. as the
cal dctiantoe of yebautdlysivi e Ghvact ilytthusttainis ppéfefably “pre-loaded” with a
transcription regulatory nce The codin )
s‘é‘&l&’&ﬁ?@y REYYS %mréwaé Vit bw% P igtohe Géﬁxa@bﬁlggee upon cell lysis.
dﬁrell nb ¥id for Qth)‘lQ be %%@%%ﬂec&ﬁﬁﬁ% &prédfion of a biologically
auto yS| enco I Ng° sequence .g. acmj), Pa sequence
emtivd isvlptamcy undérdabdwot}ecrqnditgms (;e enmmgea amstioxive prommoter) or at
sequence, enco 2005/ 040387. PCT/ NL.2003/.000
AL PPPY IR %’Pvglf q%é? I‘E&?tgb’%?tgam Fhide e Vit oy 1)‘/{ Yogs is ftuced.
STﬁ@ﬂnBldg?caﬂ'Sf%Eﬂ@stﬂbXtanw i€ pl‘éféfgﬁl@' pri¥dehhindi %ﬁ’f @in@ 91&16@1'1& Yo the
active conmpound, which is releaSed into t tract
| eyteplasmpofithedytic styedin prior torcell Iysérd Cogtroked cfmese»oarqﬁ lgichmding

G DR SR B TR P (G B 81 6 1 Bl B 19676-9) ana

UBLIROG2: GRNSYT (AWl EEviRsONmrebibl. 69(7) @722-8l)8a6drpsiatedhetdin by
arrival of the -tract lytic strain in the cavity in

wisfegBndey si s is induced. The biologically active
syhst | [ L C
ﬁre?eﬁ%aqg l’?ﬁo %@f& ﬁj%te tlcféls %ﬁgﬂltagetif%rfi r%l%‘élfb ec?%ec%@#‘%% s GI-
| y&dt She 1531371[?] pﬁﬂbﬁﬁe exb¢ podhend, ok, lhmﬁarpseqaéhdeg coding for interleukin-
sequences as been described by de Ruyter et al
1HRep &M aTe. Prafsrabipussyl ferryodisiiondn mag; Affpmatively, the

ol P TR m P sl e pgymtnesis

blrm&pblrt verg¢iedsy pé pblo:]@cajlyl egtm@mﬂ)sfanoenE}dampwtqf eudih biologically

species in who's . d- tract .the poly ides .are to, be
pRSG ERRptane ey ATz EID Heagd es% ﬁ@f’ ﬁ o aPHRS OF ARG gpids or
10 cord® such as YctdtdGloohy E&anﬁ%?bﬁ’traﬁécﬁf)la%ﬂoﬂ% fl thiols; amino
production in man. Al'térnatively, the’ coding

saqjde mor-{digestibly oegooami mhesacchardessueh ay theés $yntlmsuled byt Gram-
in the bios nthe 5.trans t or elease

PO T SR sboh pheR s b DGRl htibiotis.
bisehQ4bilF #cktiondFihe/BoRERIIAAGBR sAbfaNdeliAld thS GLitkSt is desired and
folic dcid and other B-vitam ns; organic acids or
atandiroichieyad hy aperablytlakang sawwsleie ecid sedienod er@pdmg a suitable signal
but eg g} antioxidants |ike..thi B MRY. & gﬁ

RSP e e el ?%I%Sequglﬁ%? 6;5’8?%%@%&? logiSatgpetfyegubstance (as

t BQsAb&YABIVEP [ 1eiby, itGhaybe RAGLIEhMBatRLY firt 8f thebiologically active
anti m crobi al agents such as e. %@ bacter|00|ns or

| piotdinpopeRrikie ippresanied eyterpalieent Bieibopt’ veeli(he

bi ol ogically active substance into the @-tract is

desired and can be achi eved by operably linking a

nactether Bped of dqlianarioanelawds bemposstidrsabhdrisingmakt cells as
peptide to the nuclei¢ acid sequence encoding the
brl%ﬁcae%la?rpyl BEVS\RE @Mtﬁﬂ%ﬁ!@@oga@r tae@@fivﬁw fsyeigompositions.

o) OFtV@eﬁgo f He iPABE, ﬁefefdby @a{&erf be tc?tglﬁéd%ﬁﬁér @% c%;ﬁll‘gte

i'cal 'y active ™ prot I's pre
exdir&hmmisl yptoomatlip eecbm&‘ed $rooethk (cal):ure 2edium and optionally formulated

into a composition suitable for the intended use. Methods for the preparation of such
compositions are known per se. Compositions for enteral or oral administration may be
either food compositions or pharmaceutical compositions whereas compositions for

nasal, vaginal or rectal administration will usually be pharmaceutical compositions.



A further aspect of the invention relates conpositions
conprising host cells as described herein above, as

wowdos/o#s8t 0 net hods for the production of suchPCT/NL2003/000733
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conpositions. Host cells of the invention, preferably
bacteria, are cultured under appropriate conditions,
optionally recovered fromthe cul ture nedi um and
oﬁbialmmbﬂltjpai ormposatie vall usnally @ngoisp aphbingatestical ahirﬁr in addition

r.the in hods. for the_preparatiagn
s & fiie hog l} ? ﬁ’&ﬁ%vwlel%m elsrpd Sym 5 @%?1% Fhﬁﬁgteﬂ‘éﬁd mode of
e ﬁﬂﬁirﬁétrafﬁbn @ha |(th§1‘§1ﬁ§b1[ﬁ(§ taﬁ;%daﬁ@n ”?He @%mﬁbéﬂ?ﬁ 284 gan be any

COlTpOSl tions or p ar naceut i cal ti1ons ere
c sappatille,gentdxer substaged suitablgitn dbhm thed[ds‘ad:ells to the body cavity, e.g.

adm r.ati on, wil | al,| utic

o R G2 i o S B R AR DB Gt e nsed g the carier
Ph@ﬁﬂl@%@ﬁipﬂ&ﬁénté@ﬁﬁﬁ%h&ﬂn&ﬁ&;ﬂ@aﬂ& aéL%Hﬁtb eyad?&\fﬁﬁfs' §§ff§hng agents,
phar maceutical carrier in addition to the host

ofdisprigingragerisi 2. therilse. raastnositiogs fvalt mtmbemdbq@nd c Bea stablhzed

B o .

c @ dtr drhieadnniaistraior s st sl @as be bc&’ﬁhﬁstéx@d‘ii&!sd)li@dosﬁ forms,
host cells to the body cavity, e.g. 5 the G-tract o

a Sethseapsules, fblels, @pd p@w%ﬁs ¥ in bﬁulﬂr@@mgesfgnw suegtngs dliirs,
u%ﬁ@l 25nl R % 16 The YSH %}ellsy cal {Epsﬂfag%r ¥¥‘ éeﬂ\ﬁm capsules together

phar iceut | y acceptable adjuvant's
agethtisactive ilﬁgredlsmta gn@gewﬂesred eartlefshaichiake.g. g}mmsges ldcto®BSsucrose,

wll either_ be a. stabilized
o e Sl colbloon 68 petblesk ortiven, Tesvmostsasatecstegic acid
s@cﬁm%ﬁcc@lfanhﬁgﬁhﬂ hlzagﬂesjﬂﬁﬁkffgg)!éété d fhreGief OF oral

adm ni stration, the host cel e adm ni stered in
s &\ prdfedisd agmaph sitions accbeding ththasnweatisisesitatilaibradonsurapiibn by a

po i d dosage, for such as eljxjirs,

ovtiEe pfﬁf?&ﬁ%}ﬁ%b&%@ G55 3G 96 SismprStiinsbe In he form of
e m@@pb@h@at b BH At tfdbd%ﬁﬁwsﬁ%ntm%ﬁ BELidesWht Host cells of the

i nactive ingredients and po wdered carriers, suc%

e inyenigprueles eontping o suitablsfood beee, A frad i fawld, cosdpwsﬂ:ﬂmn is herein

erivatives
< PhAPae el L8P or Sl R R R Mot i o
rragm@geunrh@ &ddaRddbed edibdshionlthésebe 4 Solf, BéBE-&1#a86d/or liquid food
osition according to the invention is suitable for

c @h HFPPeRSsiBgn.nddnBpictlar pek be palsiry produgtrsmctoss afermented

a c W the f.or

PSP R PR WA, Dbl D Sal R b o
bbaﬂtcdﬁﬁlkt Becthfostls erefobé compbdigonsiMivery preparadl iPa GRARKE Swn per
a suit food base, A food or food conposition is

hé&% it bV adE Sicosaom b adiogRe o thedquﬂélpnfﬁ@nrawtaﬁe food or food
aBé Bl LORSHIRRA R0t Hla%ﬂl?er§§ék)f5}§e@émﬁ(9ddltﬁ1§§{te Eh%gh Y § are micro-

or food conposition na sem -
amﬂamsrrisnh]a.tlatb fiseddn oofor fleqttegaamsditad od oafshd d’(bmposmon e.g. by

rticul.ar roduct, such as a fernented
g &R BHERY ﬁ%%n?%&afﬁaah’au% TSNS iR ipdebalesr'a o bigigr s yeast and
? 136868 h&E habres £ duel h@ﬁroﬁfo’uc gkt %Eig' silfing %Ccﬂ)nféé)% %heq{ost cells of

od conp05|t|ons may be prepared in a mann
p@m ingatios ngay Upyusad i agianhe kneworpet sefor tﬂmépareﬂldrSoﬂI;fuch

eerrnleﬁt\ég I}(t)ocf)snortfgocﬁ cosnlilﬁc}sﬁglng ef go ?r? a(r)r{anilg ok_nown per se for the
preparation of fermented dairy products using lactic acid bacteria. In such methods, the
host cells of the invention may be used in addition to the micro-organism usually used,

and/or may replace one or more or part of the micro-organism usually used. For



25 base, in a suitable amount. In a further preferred
enbodi nent, the host cells are mcro- organisns that

wae®@sness7 in or for the preparation of a food PCT/Noz®3/000733
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conposition, e.g. by fernentation. Exanples of such

m cro-organi sms include baker' g;or brewer's yeast and

| actic acid bacteria, such as probiotic lactic acid
stexainpls, inl the goipagtion of fdmmehied daire bt®luek susthas yogheritor 9oghurt-

be.used n _.a ner knpwn per se for the

RIS b 05 TR BRn SFi e My be acded oo
CQRBOS] pdrOd¥Sa sty -cultirer Wsuﬁﬁmg‘ad@&f dutfn s%h 5 I?&mentatlon
preparation of fernented dairy products u5|ﬁ
ad?r @lfet@l‘bt ¢lrd apove nompcmumst%dﬂdwntaumme hbsisdells Bi :hmomfts tHaEallow for

i nventi.on e use

i SRR (PR S e bk o erahpr i e giemgpiatoses per
OrdafoF § emedkam wﬁmle {HE 1§ BERRIG8 %a?@oﬁ%ﬂ?ﬁ it H@@ofthe host
For MD 2005/040 87 PCT/ NL2003/ 000733 27 exanple, in
tH@ Ipreparation of fernented dairy products such as

/SIS ey B B SRSt oo

u Sp@dyp@ﬁtuﬂx%ﬁ a iblogicallantiBre stibdthntetrt @ mu¥BYal BErfedd dfalulject. The
added during such a fernentation. Preferably, the

a%‘?}% CenmRrdses thsmiep ofiadministsriag Fp thasubjesita eoalniosition comprising
Weﬁ trﬂ}é’fera% t rfﬁr se c%\éﬁ ?B&Qat I_n(é) ﬁx%kgrred embodiment, the
nlst ation ol t1he hos .Tds or in one ot
m@p@pﬁ@m pe ranﬂghmyfr@m afbRimanee knina p@mbgérﬁ athalin sithgroduction of
(%) t| ons nm c)ont ain a unit dose aof the host

Rathegens ABHaa(s) adlgwes dor the Vagrination ok theduatagoragingal to which
5%
s I AT B s
mlﬂrmblalo gsatlfy activecfubstaseeif embaltthm@moltﬂg fatttvod conpri ses

the ep of a nistering to es conposi tio

e Brgper S5 BuhEon b it yhierion: Gzehamg to e
d Qﬁ\%ﬂl@ﬁﬁl R PYparation df Bnddelan Rt RIFPRAABIY or ttrckh%ng an infection by
pol ypeptide is an antigen froma human or  ani nal
paethogeric niere-drganssmsiohs muoesal snfack in 4 hbj@at hogen' s
antigen(s) allows for the vaccination of the human or
animal to which the conposition is adm nistered. In
anmk ﬁ@lﬁovﬂhgﬁl@ﬁﬂﬁﬁtlﬁgﬁﬁ%ﬁﬁﬁ HedchiBe BRI MPBPRLINE I L. Woansarum and
the blologlca active substance is a

C@ﬁ:gn pﬁéI-fn@@q-J@dumN@d[an@cFmﬁl@pé@gulajf)ryt ggquences. Unless stated
[ s} el.l accordin
%ﬂfeﬁ\;/ sg i glrat%hgesoétﬂe ﬁlﬂr%nﬁ'gn Wﬁ Pﬁﬁ oaflg%fdr?\gav lﬁgﬁltrgethods of

Thv rep arg

f @folpoubar didlogg v@bldglysmﬁdralgomgyloﬁBﬁﬁhbxﬁﬁtrbySudh&émﬂgms @re
m Cr o- or gani sis mucosal surface . in a subje

Trﬁiéscrlapql M%brﬁelﬁ ef qln{ HOBRYMpleshisr £domdeg; é% Lb@rﬁﬂ‘?éy h@@ual @™
LR B LA, ISR o
UrSlaerbso okt amﬂélilsseil (2001 Kelectilne Gioratg. i A Balidratone Manual, Third

I nventian oy. st andard conventional nethods of

n& §P1%$ r@g(gg‘{agliy L@o@wy Presss Dy }{Qym@ﬁ;s and 2 of Ausubel et

bigp Qh@m) Wryent ﬁ%gcélﬁﬁﬁﬂb @'ioq é{ﬁ%wegﬁﬁrdﬁ ols, USA; and in
Sanbr ook et al onin ofato

Voliahey Panddl of Brown (1998) Molecula; Biology LabFax Second Edltlon,
Academic Press (UK); Oligonucleotide Synthesis (N. Gait editor); Nucleic Acid

Hybridization (Hames and Higgins, eds.), all incorporated herein by reference.



25 edition), Cold Spring Harbor Laboratory, Cold
Spring Harbor Laboratory Press; in Sanbrook and

woRewso413871 2001) Mol ecul ar O oninng. A Labor at or pCIVEDR@B/N00733
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~Third Edition, Cold Spring Harbor Laboratory Press, -

NY; in Volumes 1 and 2 of Ausupgl et al. (1994)
Current. Pr otocols in Ml ecul ar Biology, Current
‘ gl Volumes | and |1 of Br ovvn

998) . Mol ecul ar _ second
L LR 8 BRI PR R
Galitorr@Rbinny lochkaliBiCeATbEP ciitd Mazalz s HlcRgSoRRMoci of the

Hi ggins, eds.), all incorporated herein by reference.
WO Ploosyon %acrm@cvﬁaqlaug@ngéﬁme 7RBed gsstre@emfrqrpm miZ?)rzs and

ool
R SR B AT Bl s
| egatirethyciXitebtype,Gkike @%@@&és&oﬁﬁﬂllﬂé@%@ 2Rcision of the erythromycm

Chronosomal | oci of the pl antarui n genonme (bl ack

t FIagRg ifeom Hechgqmaeremelyst h%m%pmuw@mmﬂﬁmmm beihgea the two
t {
PIATAGE B B A RDS PSR h et ufin e

sisbosat@tyegne n@ttxesparbmntew trldet Ehdratcﬁry emdlﬁb@) aﬂé‘mtrﬂ@strlcally
eryt hronmycin rker fromthe chroposone
h awﬁwa% u“sm#@@@ﬁts%aeﬁ Hhthé\‘?@ﬁ]?mﬁé’lcﬂb@?n?%e (memoreé Rftivations)

e moPforeRiPBleBsi shiipfelie |1 brary appearing as
eryt ronycin resistant Pt he | aboratory (no active
pronoters under |aboratory conditions) are
intragastrically 10 incubated in mce and changes in
t:éféﬂl@ﬁ@?hrorrym n phenotype (pronoter activations) can
bexmpict 0L §fhdrihid ARCALLSATP! es. Exanples Exanple 1 -
Matertal'S and nethods 1I5 1.1 Bacterial strains and
pl asm ds Escherichia coli strains MC1061 (Casadaban
a hen. 1980, J 1I\/bI..d Biol. 138, 179- 207) was used
ai—e%ﬁ%—%%&i%w S onstruction of pNzZ7109 (see
bel ow) and was grown aerobically in TY nedium
( Bedrarehly @i sthins MG P06 IS REANbarl 6t 06128C1WS0] BOMISBRA. 138, 179-
M51363 (Gasson, 1983, J. Bacteriol. 154, 1- 9) was used
2307 asgKERas plesme dop diging consituctien pHPNST 1G9\z7e baow) and was

p AL r&%{gaelglg ’Ill‘&a%eﬂ&%i: tﬁ!ta.l(t)ﬂég%cgéu%'}zfl 21::9;391 &f\ﬁadgoic?ctococcus lactis

WM(B‘IIB&’S (@essdh| DI83al. Bidtdbol.n SMLT-Oedk used a(sMiﬂ@l’ﬁng host during
Dar nst adt , | emented with 5% (wt/vol)

T Al e R
o R B P e E SHPYROCAENED mcio
( ek, DSustaly, Gtintény), supléroertedievitat(. 346 (wikhel) glucose (GM17). L
agﬁzg rym%%FS??fdeere Eeéecr:r?et rfOO%dgl?pga)ta%dtlpseloﬁ g;ye-llox}’%renvatwe

NZ7109 (see below) were grown at 37 °C in MRS medium (Difco, Surrey, U.K.)

without aeration. When appropriate, antibiotics were added to the media; for E. coli
ampicillin (50 pg/ml); for Lactococcus lactis chloramphenicol (5 pg/ml); for L.
plantarum chloramphenicol (5 pg/ml), erythromycin (5 or 30 ug/ml, for selection after
transformation or replica-plating, respectively), lincomycin (10 pg/ml) and rifampicin
(50 pg/ml). |

1.2 DNA technigues and sequence analysis




ampicillin (50 g/m); for Lactococcus |actis
chl oranphenicol (5 g/m); for L. plantarum

we bdoswansgheni col (5 g/m ), erythromycin (5 or BOI/yL03/000733
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for selection after transformation or

replica-plating, respectively)sglinconycin (10 pg/m)

and rifanpicin 30 (50 g/m). 1.2 DNA techni ques and

s @dpsend BNk atag ssodatiD 2005 /c04 08 & BnRAUTSChle 26013/ tHO Ak 3Bne 121&5 method

oSS REPORE L s ereimatn by [EisbRge Spdtes 18931529
andr Sg%'lﬁsﬁlﬂ@‘iﬂa{ﬂrﬁﬂ HNRbs61ERAY wef\él&rﬁinﬁed\ﬁhﬁ? R&Star dolumns according to

151 23) Large scale plasnid DNA isofations were
pélilef wamdactugsi isgngeict oy (Geobmacth Snadt B adi Qlgerhaisen,Heéermany). DNA

?%’g’%tsagl a@ﬁohﬁﬁ% ucgﬁgpogoﬁ(cg% ?C%?E gﬂ&gbng}‘angggm were performed as

t rd@%‘hfb@d Ppavmmy (e hasstep g8 denb ish S16907d: FeRli@Bt a5 1y, J.
wer e rmed as described previ ously (de Vos et al.

1@9@1% Aé0 886~ €LQ319-T aspen eFdy ‘a‘%&ﬁ? Blasmld 21199?4)) Standard procedures

TN T T e

naﬁdcpmb&hs@nSaq ndEPW6 @blyn’(@‘fﬁﬂbT@DNﬁehg@b and 98 @ Intestine alakaline
Restriction_ endonucl eases,. Tag and Pwo _pol ynerase, T4

nhaiase (Ge) svare usedtfelewing ﬂéﬁ erampeadatons b isHagradecturer

bt adt 3 KA R Snd BEHARATIRAMALYD Wortant Brimers
Boeln¢ purgkased MonnRkirmaciadBioroly {Rodend#@l, she Netherlands) The sequences
pur chased from Phatérmm a Bi t ech (Roosendaal, th

sehgPyesethia el éﬁk?és eriyptiy g Sqer@&w)svvﬁrf‘e@émﬁqdrby PCR
t h@mg H@J&%rd&@ea/gﬁfngﬁ%ré RO%S ’bG'T@@AT(‘f&RG%ﬂ@fTéC@;% D¥nd BelIT-

using the ve bas primers cre-
537”@ GO GATERITITAGECHAGC-an)d fblpiwteld bl/Eann;:rlfeon punﬁcatlon using

(E‘«ﬂpﬁd(?‘éﬁ?%ﬁ e YA sl MBS -G dp. The

9@\7éﬁl?érian@§gapﬁ'ﬁaﬂ iNbdrt éRRERes MRRL REGBMMed g cither primer cre-R2 or

Net her | an Partial 'insert sequences were deterni ne
udd gh@-cee?,tapproxgnatnbfrw@rrg @2hepurifBgamplicons and the ABI Prism BigDye

ABRE 7 ReTeg G sheind Bt ST Bl Bty b e

Reagyifadaaert (Appliki Blcﬂ;@l@ﬁs@l@ olieRweNdrk adl ovel ! Ties Iﬁ@therlands) Sequence

manuf act urer (Applied Biosystens, Ni euweker k

| Jestion prRslusisttrse pealikerl usSequeNReDtise 2200 BNV ﬁl@d}f@r sThe
Wedloferid Hlt%!ﬂx%seeﬂ &ﬁerxllgesa\gelA§L81 ed%f)'nL V\éﬁzgtt% \i’fﬁ‘%§¥ Zcﬁfq_mosomal loci

The i ned il nser t sequences re assigne
plmtgzﬁlaﬂnmﬁerbbed%@nmszmmbﬂ oci using Blast-N
(Kl eer ebeezem et al . 2003). 1.3 Construction of L.
pI an ar um NZ71 geni ¢ | ocus flanked by
o Ol 2680%5nd Lp_3504 (Flg 1) ~was

fﬁﬁl&? n?{ﬂ%élééac%ﬁﬁlg?igy QPCPP%%E% Bhnsedal 250 eng BB R .
t ReasChb QTS PR iRtk gtatioR bAD RPN yma%séﬂt@(ﬂﬁ &y ¥R confers

erythromycin resistance) into the chromosome of L. plantarum WCFS1 using a two

step double cross-over strategy (Ferain ef al. 1994, supra). For this purpose pNZ7109, a
pUC18 (Yanisch-Perron et al. 1985, Gene 33, 103-119) derivative which harbours a
loxP-ery-loxP cassette flanked by PCR amplified 5'- truncated fragments of Lp 3503
(using primers 5’-TGCTTTCCAAGAGCAAGCTG-3’ and 5°-
ACGTCTGCAGTCAGGTGTGAAGTTGGCACT-3") and Lp 3504 (using primers 5’-
ACGTCTGCAGCCACTCACCGACTAACACTC-3’and 5°-



step doubl e cross-over strategy (Ferain et al. 1994,
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derivative which harbours a 30 | oxP-ery-|oxP cassette -
fl anked by PCR anplified 5' - uncated fragments of

Lp_3503 (using prinmers 5 -TGCTTTCCAAGAGCAACGCTG 3' and

T GTARGTIEACTCHETETFAGITOACATTGS”) (Kaetcbqre8ba4/. 2003) was

owTOR I RGaHeTaT AT ReoRe ahf Hlaniggyns JBST S, g )- One

AT s s R

2800Bhg Wass cwtomitwmls iregbaaing cmnrteagamrmf irifaropiche(maximum

chronosane of

Coanegien 50 46530 Prd Tistesuling et ah st giin wg designated

aﬁﬁ?‘?y@eEf’h@iﬁfﬁﬁﬁcﬁ%d@ﬂ@éﬁ&ﬁﬂ-dé@iv@& bmegamm@ﬁlc@ufetsisfa@dphenotype
I'ncreasi ng concentrations of rifanpicin (maxi mum

Sweremsehfor atleativesecayeny 9f AT A9nfkom dasert samples Gempalevh

resistant strain was designated NzZ7109. The

rifanmpicin and the plasm d-derived chl oranpheni col

r £ 2N SPEREOI YPshd RUSET 115386 dofstrieibact | ve recovery
of NZ7109 tromtaecal sanples (see bel ow

pREZ i pEmepNRTY 2 iadd pRurarem the P%km&rmméﬁ apy {3246

Ip@?% ntcg%\é%?i lé’{ F@% ?f‘&éif()ahbg \J/agvg'gﬁ& cté’de tI“hﬁ’rvector

1€ abd8 e AP rbBtdEbindRg o vsipindthe GomPlE- z\m(mnandez et al.
harbors the prtP ribosone binding site originatin

280, pUBceiio. (8 &%ﬁa)eazldeqpramoterlywpyyf e genofoflowed by

8 1
e e T S
f mam NESQ4B 6@359%;0130 ectnfﬁin coa@erzqhmpmomea Bosghery-loxP
M crobiol. 68, 235 To canfirmcorrec ]& 9
O OB Mkl y19 xell ?%s‘ép&thbbﬁﬁ RGPS BRoryge

1%}?{%\353@ Iap%7 1@9@%&% cBnt%fn'i t‘ﬂe NZ Z%ngr&'ﬂ%‘h@[ fromoter (Ferain

€ss1 on, erl vatl cont ai ni n
plepdt w%:nslhpihﬂ_lhpstremﬁmf ¢he (rEgem \Mas ceins’raﬂqtech_%@«ll? 12GpMgreover, a

lﬁx@f’é@?%% CES 1 Ghirttspin) S e IR GO e e QuE7125.
'Ct?ﬁ%gsq:f’%? P}\?xg ok zﬁﬁftﬁlﬂy i ol (ADS 22 A1 ehd Sireseitdnaiddion 1%

was part igested W th Sau3Al and
siagerobe gelt.iFoaguhens ongingframg édeghgwg@pynﬁpd HEHE ,$leghaglas

G B BRI S S T

Jg%{ ANFsY clohB@afo BYITL figeded hrdQram Héph@eps}&)ryllamdqﬂNZﬂZS (Fig

into Bglll digested and CLAP dephosphoryl ate % 7(]3

(Fh)gLrg)ltloergauneawem txansfasiedéq éafff?%ﬁ%ﬁl ﬁ%ﬁl\/?%l (Gasson et al.
L act i

s G S B PR S SRRty B ot

cakaRbaRicwes eMD. Peeinid BINA wae Somentied these @Mmd cells and was
Pl asm d DNA was i sol at ed fromthese ool ed cells

iatrofre oo ST LR oo AP OB AR Fa B bliined on MRS
37151%%9 o6t %glgﬂfg%sué’)ﬁrl ghlgpa&lﬂihréﬁgoﬁ @ol&‘@ﬁvely resuspended in MRS

containing 15% glycerol, and stored in aliquots at —80 °C.

1.5 R-IVET animal experiments
To counter select against clones in the R-IVET library that harbour pNZ7125

derivatives containing a promoter element that is active under the laboratory conditions



pl ates containing 5 g/m chl oranpheni col, collectively
resuspended in MRS containing 15% gl ycerol, and
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experiments To counter select against clones in the

R-1VET library that harbour pNg/125 derivatives

containing a pronoter el enent at is active under the

| apsifed! Bie)collentiiellib@is WO gPBND IR 403 % 1Ty 020 SlaBOREBVR S
31 applied, the collective |library was gr.own faor . o
apPHaRITeaY ég/wlzblog@n@remqog P8 HempRgthregyeigiang éﬁ pg/ml rifampicin.
P o)
et AL ARG Gl Mo e e TPt Shpent (N
persOo0 Tiedcordirgrto Zatichaes B EHIOABEE ofi theritrerfdd goAbBbikn). Seven

accoy di t o, qui del i.nes N86/609/ CEE of the F h .

QBFEF TPl HANC sriGE R e Plgolﬁaﬁgf%o (St maingur
p'f"%&%?l%?b‘%ﬁﬁég‘gh{i had Fbe4QebsTo tﬁtﬁv%!r Bn@ bhndard ALY RNEduring the
France) an ree access to tap water and standard
mexmericinaws. Fonr mipetrbeeivesbanerralndose of frbghly prepared becierislestspensions

U0 8h6HE35 90 A oS SR SR B 20
agftgr the Th%?&dﬁiirﬁ’s?rag@ﬁ’ Faecﬁ@gméfeg weRd L&lectdd®nl 88dispended in MRS
a aecal sanpl [ d

m ni stration a s were collected an
r esdsme adefinal rohdRBtrafomed] (matmlawet walghtoAftenextatsien

of 100 ng/m (wet i ght f.ter extensive

BRI EAOR oM COMBTELOATE B TR Tepfeir) ropidhe faccal samples

r ey ?Ya@ﬁlgq?ﬁfogﬂht%@uﬁ&%c@ thS AEBLRSonsDh MRSIIIAGs containing 5 pg/ml

approprirate dilutions of the suspensions on MRS pl ates '

c ohloeanmphegicshydnd 50 ediind rigampiein. Adler A2k fiBgrgwmcolonies were replica-

ri icin. After. 72h full,.gro c.ol oni re. - .

; é[ﬂ?{&cotlg _pII%fssa Oéjéanpgg | %@Lc@%@ﬁﬂxﬁ?ﬁgp qglldg?)rffmﬁm‘fnfampwm, with or
chligbanpihgsuf elytiadehyefh. dnBthef DAIRTIRIrGhdplatth Wér@éorﬂr}ﬁared, leading to
W thout 30 g/m erythromycin. Another 24h later the _

p ket idsntifesation o hprlls displavatahnry Yihgomy¢a sprseiitei hieaefype il he inserts
of res ltl iR tlgel csﬂg‘ll'e%%/olnﬁgl yal Pﬁ%tyeﬂqy‘rf\;e@ k! bé/echese Cfesolved clones
phRERGL ype . & T ASerts présent 1n the corréesponding

PNZfd 2apliesd baPCResd Hnbihdrredhithys ddisiiens aRddMadeqla@Reswere
were anplified by PCR and fromthe resulting anplicons

t BBalyped- sequences were anal yzed. 20 To verify the

p i . _ | S | . .
Gitgr ity (e i) SEMALE it £ Q¥ AR Bnt PER RRFin four
f @roupelolf 88 tlones whiah wade A fosallktiivnpladhiddeN Anikolttiore Shese
of pNzZ7125 derivatives were reintroduced into L.
p|namuaffsbﬂﬁph%v7ﬂéé dgrrypiives Wﬁﬁearﬂntrpéme%gm?&p PladainNZ7109 and
h =1 h ' . _
P 0 ok BBl LEHPAT RRATRER JME00) QLEC Ll KoHectively
sshretite@0t°6. hase dourgrowpsiveer Sepesslygebjastedtp 2 sevioné round
per group, followng th ame procedure as applied, i
P Ressher ulthe pahiRaP R uin o Es He g e Beso By o ApBfie o the st
f 366R1 p3aR! Beluaig r8RAENSiem Fhech@mples and analysis of the
erythromycin phenotype of the clones.

\

Example 2 - Results

2.1 Implementation and functionality of R-IVET in L. plantarum

Previously R-IVET has been used exclusively for the identification of genes in
pathogens which are induced during infection of host tissues (for reviews see

Angelichio and Camilli 2002; Mahan ef al. 2000, supra). To evaluate the functionality
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exclusively for the identification of genes in -

pat hogens which are induced dugjpng infection of host

tissues (for reviews see Angelichio and Camlli 2002;

I\/ki»lﬁ&re @t-latP syReR0in & whiwradruml e Lephlnuaue WIFS1 derivative strain that

f tionality WO 2005/ 04?3 / NL2003/ 000733 32 of
A QEosyRaBhor#Hf / Oxg’regm ArllsRsseter Wap ponsirafigand

V\’§6§ tSERZY209 WG e ST Phdob Al raté‘é‘flﬁ?‘?'?o@dﬁ'?{o%ig&?ﬁghl Hat

| ocated | oxP-efy- %oxP cassette, was constructed an

debsgmat fod vWNIdAY0O L Fugiardiy WTHESL,gmdafthr §Gapeneodtiong 31 Srowth

did f.f that obser for wild-t

DRt arfecs ot dh bitore, PG tiner e i NGz Ho%scelis
Wi i@ bty 113 Binly BinQ bdistae MRS dver PRIRE S5ty <§s reb@aqéd @it PbahioRbsomal
reveal ed that all NzZ7109 cells were erythronycin

r éwilseraripxP mcém@ouldﬁ@mnmia‘leylsﬁrcsn eByelphid, infwatingibat the
coul d be

aABRTRRGE it 1 i Mok bRk . o R pp grooding

C hrQNBeAERIcop NS LEiel Bl 4 Serbilafibé ContBaldy tANGEladae udder control of the
| ow copy vector encodlng a pronoterless copy of cre,

akdplangermWCESS [&drt ripwiokg (RNG7 1308 wsnintiedaead is FE718P cells and

oA Dt R ST NGl AL o REPARUEE of FGhebhmans

meekiedled what mlld‘ﬁlﬂmrﬁam&ﬁs&ﬁfbouﬁﬁ@ pNZF b aitekd@rythirothPén resistant,
transformants revealed that all NZ7109 col oni es
hafpls et g7 epiomes arouging dRZJ g6 iwere eyihspmyein sexgfivee In

alahd NG ]EPIQCR%QTS\/EE %om(a%ﬁétq > ?%7% @oyﬁe eétr? a(iould only be

erythronycin Sensitive.
c anfplifiee (ﬂrotrh atythirbraytio xé&-lsﬂly cblmi%sc'ﬂlsesetrésﬁltc eslhlﬂlsh ftheyfunctional

be 15 a |f| fro cin reS|stant col.oni es.
THEBES g&%ﬁ%ﬁfyeﬁﬂ%ﬂ? REt - 2 ‘i”ffﬁ’f‘@’h@f@%ﬁ g confirm
Ofihd éiﬁ‘taﬁﬂi%y bPﬁIﬁ’Z‘?%s%'l@WE’Y%&B}' n L. plantarum WCFS

1 and confirm the suitability of pNzZ7125 as an R-| VET

vector. 2.2 Construction of a L. pI antarum R-1 VET

AT ' R 125 s ng
%é&ﬁ)ﬁﬁ@ M%rdrﬁefz;splb/};i&%ﬁﬁm@nwh@é&{sfm&b@i }ENZ@TESngsmg
Appr oxi mate@&:%? 000 col oni es were obtained
L Lapaoamcw et iSVEG %w@ntlh@nqtihatﬁtcion@fg hdse Appb®7awtelva§7 000

assessed in evera Ion r

" SRR o5 oRGURH B Rk NEg10% AR RSP Of Y Fary wes
WeksRsdedan s@erdlavazk aliest,f 100 colndstwasPAndbintAbicRed BYmPERS plates
25 denpnstrating that over 95% of the investigated

c [*as dicr)ataids sV ermused §e Fmplye fowinest applification By ECR, ze

V\%g g%t% 3 %%Hzrtto%xb%“/l og}]ﬂsé%ve-gﬁéﬁgf ER ?Q d&)%?eﬁrﬁ% au%tAIOf which the
aradeﬂage size siab te$tngatéd onEns &b VIBF &sé@ﬁﬁdeﬂireduﬂlmaf/oall amplicons
agar ose

were digested with Sau3 Al and the resulting fragments were separated by 2% agarose
gel electrophoresis. No common restriction profiles were detected among these 100
amplicons, indicating that redundancy in the R-IVET library is low. Moreover, 28 of
these amplicons were used for partial sequence analysis, which revealed no apparent
over- or underrepresentation of a specific region of the L. plantarum genome. These
results support the randomness of the library and genome coverage was calculated to be

approximately 98%. The R-IVET library was replica-plated to plates with and without

<
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wer e detected anong these 100 anplicons, indicating
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Mor eover, 28 of 30 these anplicons were used for

partial sequence anal ysis, %gw reveal ed no apparent
over- or underrepresentation a specific region of

t tigtHrompliamlachimdgatedrirat 10esithe ReBUET sloaemgcrmtain apdNZ7125

randommess of the library an engne  cover.age was
CAFTERINE BROPYIRER P%W%QP%F‘SP‘%%%CIWW ghalyactive under the

| {8 @0ty Wi fi SRy d@%? el I%jthte %%érﬁﬁéfes WidiRo AW AR cre

WO 20057 040387 PCT/ NL20037 000733 33 eryt hrofycin

weipréssiond e fre theshelbnes(9sutficiehietoReSUUET exbnsmsof tlonloalPery-loxP
7125 derivative ing a properly oriented

pF%FNF(Zﬁ Forg e hempspnpe ‘?@\Ig‘zw %e under the | aboratory

condi tions applied during the experinents. Nbreover,

the resulting cre expression level in these clones is

sRBfR-EYEiltscieon mprugdet i n excision of the | oxP-ery-IoxP

5..cass tte saone of NZ7109. 2. - NET "

o TF B8R el B8R it STPIEERE o g tehnp vpfiglabbrbloly conditions,

difp-aYET th%rg e RLRSSH 65 AppARimhieBOIBEDEt©as t the BRSence of

the RIVET library was cultured for approximately 20

g éﬁﬁ/ﬂﬁ@lﬁlb’@ms&ﬂhﬁ;eﬂ?@ﬂw lalegrown gplturgg wera ised dopAgstic administration to

tl
gsggﬁ?cqﬁé?cg dﬁx]}ftﬁl Ifs lﬂl’ iy ﬂ?faggl %#@ﬁs %b@ 0 ?}%‘éﬁ fI?g(":l“oc\l/oenes were

f pelyAed dottheis afmﬂne&lyﬁlrﬁ@ﬁst@ﬁcd dte;el&ﬂlM@TphﬂnOf}@S b\m’élﬁlca-plating,
analyzed for their erythromycin resistance or

s EYS#lingA B8y3 pherdenss %wspkapqul am eryEhypmygin sepgiieephsrgtype. The

< Bt ke nck P 1S of AR RARRLAKA-AR JBEARTEAY GMZ7123 dervatives

t begiahtimnberihs sdlesed ¢len¢smehtermmedhiﬁd pb&éspzﬁded to 119 unique
LV s 15 ori |nat| fromthe sel ect cl ones

et 8Ehe o it s S OR e Os a Ipah WeR i e il 11 loci

t BRrdfouRd %‘éé‘%&@o&ﬁﬂ%f@the ehieR geﬂané Mat%ﬁdaft%@oﬂ

three tinmes | oci were found tw ce.

Aptmratum@V €651 i leerabezam eg@n2(18) denotaat harhowat lalbaslee gefes and

i e BT RP G e SO SR B S NB DL 1462t Egments or
UG amed ﬂh@ltebﬂrln HROMLA Urénfad ey &ﬂ&&ﬁmﬁ SdsEVPindicfien 6f cre

fragnments or 20 variants thereof) in the proper
ocxmnssam @iabled., exphRiAs rlorﬁéi abbveBleel donthiadirapredharncene putative

rliﬁéé[fg%{i%af# gﬁi&] 815 u'?‘sto o Sﬁiencg oﬁffmarﬁalglg Ciwo

IVG

aﬁfdi@béﬁd@ﬂt SanB AdRbnES @cbrfesb@xﬁiiﬂlgﬂto@p/ 0get u@dlﬁ@upstream sequence (SEQ
Remar kabl y, two i ndependent Sau3Al clo

c Hp N pﬁﬁ aeRey fquad it dﬁﬁer impige (abeuiyby ﬁa@ ém?] lgoaq@% glane contained
! thd Q 8{'\%}39[&? 4?&5185?1&9@%‘% oﬁ'tqgl %ﬁecglftgg l%tﬂ @1\}\%@ h(a%la%ﬁ”contamed

SE@nbﬂbﬁ?agmem psedut ¢ k539.633pp startng @tlmmoleotidd 148091 SEQ ]D NO:
whil e the other contajned  .a smaller frag Pt of ab
14%% thspr véroapdidtipnaat T gprsot fadaneadatly

grépé‘;ﬁl fery Ei“g eV Pnd ﬂgh't?ﬁéclc’d?l—ﬁgcttlﬂ&lﬁzeg%Qﬁes%ﬁeared o be

| rnmed tw ce
randomly located within the L. plantarum genome. Moreover, the genes appeared to be

ICC

randomly distributed among the functional classes of the L. plantarum genome. The
genes identified in this R-IVET screen were functionally categorized in groups
involved in nutrient acquisition and synthesis (18 genes), stress response and adaptation

(4 genes), extracellular proteins (4 genes), regulation (3 genes) and others (18 genes).
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f Uhe ténoaiaing 2 4Gehegmicb @al consegredy bgpothatical pretkinsrof unknown

nutri.en qui sition and synthesis (18 genes), stress
ggﬁgﬂ%é gﬁ%¥éﬁﬁ B-at i on (4 genes), extracellul ar

prrgt L atjanr
(18 VS%%?%‘" B bl S B T Aot 2 R AP h 77125
r demavativegodgingereore tivored véd dnses afed jhefirpioietl cgiriment were

DR 0l PR S i ER B ey rimcodces
1§ﬁo 100 08P 1iRNEEHAS of AR ikl 8sts 8vedicA atdt R téé'téamolomes
the resolved clones after the first ani mal experinment o

wdisplayed an enythsemiyeinfr Qﬂllﬁtarqlpbglgréy}tﬁf c@t&ﬁrpnzg tiembsence of cre

d t t t d d

NSRS oG et sl e Ty Pfors Ardsoed PP aentee in mice

t Ravealall b dr@B4tRAn6ehRTh % peiléhblgBWE drylittofiyinWeRSViGE Bolonies that

resi stant phenotype, confirm ng the absence of ere

em@s esacoverad fiem the Saecel ssmpdesid @ﬁ rndigidoplanige yised during this animal
%%n{l Ps cdtn a‘la‘&f)t%qh'% g)g[psgmp %’?a‘cnsfqger{tlr&]aﬁlrrsyliohlp ngsasa%e ("l%ble 2).

IC I ncr ase In rcentage o

S &hs ifdck 1t thelsegundsotidbd aséigemlté@ toMeireader B8t 198 erythromycin
faecal sanples_of all individual mce used during this

afiHIve conse the frmiss a envpeaTedito b3 B tasdpet Tavid passage confirmed
s

B TTET Cebihrb N B2 pRAtrc i fadiomer ik habouring n

oizzva&m@nymdnnpmmcregulam;nsezqwm@scI ones in the 8 mce

as conpared to 3.3%in the first round passage

confirmed the R-NET based enrichment of L. plantarurn

Clhi9Eg S erBlho{4 agnent s harbouring in 15 vivo induced

transcription regul atory sequences. Table 1: see

ababie ZTAbaieemﬁ ropnd proagt ¢fRHHIED @Qsmges thfoulRh InEd results in an

positi s thr results ans

PRt R B Ry ShRure (G2 N5 2 RBrissgs compared to

cme%gﬁgu@@pggg%qgg%)to 20 the first round passage

(3.3 Mouse: Pronoter er (%: groups 1 158.0 21

71.7 3 252.9 42 28.8 5334.2

Mouse: Promoter ery® (%):

groups
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52.9
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WO 008/04381 r act - i nduced genes This is the firstPEF/NVED3/000733
approach in a food-grade bacterium which resulted in
the identification of 71 tranggription regulatory
sequences (SEQ ID NO 1-62) that are 5 induced in
situin L. pI antarum WCFS 1 during passage of the

0 i ) genes appeared to be

i Lot FeBH onosonre.  Mor eover

9 ﬂ 'B@ssls fd[é)f'@sﬂR[DV E luzﬁﬁ)%a‘éﬁ% a %(ﬁlséﬁée B‘@c‘t&—rdxﬁ entith tLd téH]ﬁil the

grouped into 6 functional clasSes su ras

1 Odemiifieatésfn QfWé tge@a@@tloneﬁgulatpecbeqsmgs ESHQ/EI Mbel -62) that are

til
5 ¢ PR PR 1 Bl L BE e Bossaes s Robad G adk e
| idedntidied gefes ab?éﬂ?mb%trﬁn&frﬂly RiskibiRed O9RRE ERPRLSIAS Moreover,
systens, specific for N-acet | ucosam ne, sorbitol,

Sl&“@?‘@sf@]ﬂ(1 meany dwertioad] Cé%ﬁ%s\éere anfified en growped mtah durstional
gg%%ﬂﬁﬁesu d two di - and pol ysacchari de
hy ro

zing én s. A diverse carbohydrate potenti al
has been 15 associated with several grampositive
robes inhabiti t he tract, including L.
10 R o thmeenasdes r@t@é@ﬁhﬂé@ -BYET grsomyolved st sighmiransperns and

SO TP AT R SEFE g JEO0A 1 s

( Sohngldnents of) PTS (B2O8ho RS 289 sy dtérh8 Apddific ThEN facag gh@osamine,
t hat . sever al t hes unctigns are induced in situ
i 1] %H@ Eerps m@o%?f Ipbigse. pritdiose PerRspicaider s kinase, and two di-

SYhy bM%ac@HQ1d%GHy%]}0SI§/£H§ @nzlﬂlﬁgzg TAGvedQ & 530 #}d&?@}?{ﬁgﬂtfm‘ Has been

Mor eovér, genes’involved 1'n the net abo
15 s a@ac@tddam& sdyerh grapppodied: merdiees |11nidab[iﬁrg the Glitseot, iinchading L.

KPEbT L K heREioag. 2PTHoChgro e S Lideisa monocytogenes

| (ﬂ}ﬁ@ér et LIMPAD1, Eﬁ@enog igﬂ 85fb+52§§h@pﬂolbﬁcte;tz¥ﬂ hbnzéfni BRBEH ef al.,

le et al. . Mcrobio
Pa@ lPNA$ 89,rr1ﬂ|4t2%17|) dHle firslongibpiodeyerdliof these fahcti@B@ts induced in

I nf ect 69 30 4-12 Li steria.i enes

2anf e GRS St Bk Fobprare S0 A PP erBgr tnder OT
20 3ﬁ‘act‘b%ﬁdﬁ@ﬁ§ M@l‘éo&r sl @ivolved (18 el AsEbsHeh 62thk 88hO§Bsars have

Kilic et al. 1999, Pl a asmd 42, 67-72). Remarkably, the

| pesn repertetiorhe ledies Ferivo 81 2 hos skdem dbForsel prbogyst impluding

R4 OSBRI £t

| pphi{riboss,iTeaigle @n@lc 200g @mﬁsl\/ﬁd:rﬂbioa r41; 02 P2 Pasteurella multocida
cel | abi ase- PTS- 11 C copponents have been 30 shown to

p S&fb“éi’lar v o 4l gL, Tatset fmpmens by FAPHIRY Listersmimagoqépgenes
25 "RAULBIEE Gahn Yhd HIIEHEEH, YES EMicrobiol. 36, 498-507) and S. gordonii

(sucrose and cellobiose, Kilic et al. 1999, Plasmid 42, 67-72). Remarkably, the IIC
transport component of the cellobiose PTS system found (Lp_1164; transcription

regulatory sequence SEQ ID NO: 2) is not located in an operon-like structure. In

Listeria monocytogenes similar "orphan" cellobiose-PTS-IIC components have been

30  shown to play arole in host-specific signalling, leading to modulation of virulence gene

expression (Kreft and Vazquez-Boland, 2001, Int. J. Med. Microbiol. 291, 145-57),
suggesting host-factor mediated gene regulation in bacteria, possibly including L.

plantarum.



expression (Kreft and Vazquez-Bol and, 2001, Int. J.
Med. Mcrobiol. 291, 145-57), suggesting host-factor

wOore@bAa4387 gene regul ation in bacteria, possiblBCT/NL2003/000733

including L. plantarum W) 2005/ 040387
PCT/ NL2003/ 000733 36 Nine gengs were identified that
are involved in the acquisition of non-sugar

c Dligxogemds wetenidbntitisdghitacs mvslved wotheedqiisitiafion @o@eighr
cofactaor _netabolism (Table 1;

nucl eoti de g
t F%l‘ﬁg%”rr} W@H F]égf&?tﬁlisd’ﬁ‘fp ‘é‘ié‘cfﬂé‘ﬁé’é% ag&,@qcbon@ and gqfpctor
Tlﬂﬁ%ohgyﬁ?@%lé 1SH9[%€§?tlémgullafoﬁx% Eéc@g ?eg?‘;lﬁg b Nlo: tdq?ﬂeThese

conpounds "are aval e under t on
c ogsdlty suggssnthatﬂiman@ ampat pf thesedangpdundaadei avatl adeumder the

f ot t
ARt pttinss e G-ovraPaie b 4 Aapent dwseressionof these L
C?lbfnkdrmntééﬁes LARE A P zf?fvztr%es’ﬁ?cﬁ inQfi el cf@?fa%g* Eﬁ the

pat hways ‘under end- pr oduct |imting conditions
eundalctlom@ﬁsavenal oBheseanétabaliciBiw 0 20d&; endipmodu&t limiting conditions

56 E5: 1 BRefiRob 4> 210 Kpan g sgassen 002 138t Immmun. 70,

J34@a¢2 ACiofkn 1988, 18B8iol THRnb D63, MIBERNEMack Rt ¥l YOO8, J. Bacteriol.
5r oaches have denonstrated that genes in ar gi ni ne

10 240,68t n¥loneavabdt vigmabprosches hay n(S@md that génes in arginine
N%{f@%l%@ %e?egb% 181%{311 %Og%’%g Ig@im&lh §$Me J99%E&!?1 Microbiol.
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M2 8, 671993) aaasfezzzabaczér@pﬁpma«veﬂmama&m lzodyqeﬁxﬁl Wik A 97, 813-
mouse infection. ILn one of the cl osest relatives of

L22)p FesREEPEhE eI Bfwted Auppa BoysoEEraion. Ioragieiofghe closest relatives of
B

Mosmo]lanty condition §S1¢ate) ez aLA00M, AppidEhviedsn Adibrébiol. 67, 2571-7).

(F:i)l Lg@é%}%ﬂtiés %ggg%?ﬁ%@laﬁx g? &@Sgg?lgﬁcgﬁ%l r]}};lg%’lcj gl?gegggt differential

“cél%ﬂé%& fgsiueﬂ of £ %oqwfrxnséﬁﬂﬁm%ggéﬁ% L% Y @% 1P NO: 9).

Simlarl ot her experinents in t ave
i Sentlartyi, ether pxBinBents mahsmrvamtbrsdmb haveg déett fomdyl 15 eqms (tmscnptlon

S S e SR B B0 S sy DS o i

I QeksHAN s @tﬁ_‘#)ﬁp&n #if 8RRt ng ATPase identified
her e L%ni%op : T transcription regulatory

S dba emmr SE@}HODHM}\TR@)S identifigd berei (hpob 05dd Talble do rpmscription

tion i s. tr orter coul d
oo eeblrbonyls ¥ uencf SR DY Eh sopl L Sint PRET Db ety ion
OfAlféﬁﬁﬁeélyl fhigd thﬁlsgcyﬂt&@bﬁlﬁrﬁ]ct A 4 dxipBfited, Yherdt)i re@@figg Was
categorized as a 25 stress-rel ateaﬁgotel n, invol ved

| ACFBRIoNRICORPTiTR Hio QyRoplashr dabiiraridy, this sere wes eategorized as a

it e A —

Mehtbpatizeg ab sResspolated] ndrhdl@ ST (HRhé@Iptibe Q@%lﬂdt@tnySequence SEQ ID
and a cation efflux protein

OS2 mulod s (o aion sl At BRSO IRGIO: 21)
2 Qhd 2 B4 eecfﬁhf(‘ %p&aﬁgTﬁﬁg é,?tfr@ &{1&[&[}[ eEARRR? Eéqugxtlcet% o No:

conpoun s I'S 1 nport
20), suggesting that the efficient transport of toxic compounds is important for GI-tract

persistence of L. plantarum. Genes important in the transport of metals have been
identified in many IVET screens (Mahan et al. 2000, supra), including a heavy metal
transporter in S. fyphimurium possibly involved in Cu** homeostasis during infection

(Heithoff et al. 1997, PNAS 94, 934-9). Moreover, in Helicobacter pylori an STM



30 persistence of L. plantarum GCenes inportant in the
transport of netals have been identified in many NET

wa@ersenss  Mahan et al. 2000, supra), includi ngPEI/NE200$/000733

10

15

20

25

30

nmetal transporter in S. typhinmurium possibly involved

in Cu2+ homeostasis during infegtion (Heithoff et al.

1997, PNAS 94, 934-9). Moreover, in Helicobacter

pytranegy eave8TMWOz 200 ﬁhmiumg\hm&ﬁtﬁ@ By B8 ess@8mial for gastric

¢ e F it (s vegudner ah TG Sa. T kovegh knp-pasiing

Ofml@o‘é?gaﬁfgﬁi‘secrlﬂgéﬁés %Fer@!iem@&%ed%‘ BE volvel iR 8¥&%kRbsponse
gram posi tive ~ M croorgani sns clp genes were

déWemsinenteed. 2000 dicrobadly 46, il #4E6 5 eNar el pile Mol. Microbiol. 35,

YO58 o RoRBe MG RBL21 12280, 438 e8P i operon
alls ind98 at MR }ﬂ\(iL%frfa,B I©0Burnd 2004 17 B3dtrioll 1848.-635M6BNWhich could
the cl pC oper i s induced at Iow&m Lem)s&Burne

2@@%est]th h éﬂh{ﬂ) 18_|_314ght b8 gﬂug@g n lerianyayinghe mouse stomach.
pi“lljgg, Z}aﬂ r%rz?rtﬁ t}%sehgp ege is c%;? %Iljr}allgr?o aPe%u(f Ieeg lg 'aolvngﬁeam of the

Clrpful@enNénco8ing HefeBSR MR 1liytetio ﬁ@hﬁ@/t&’géha@ﬁ ISlYnlﬂi@WﬁSﬁ)fl gfiidture was
of the regulator encoding gene ctsR_In Listeria

mipigElandgBwents an diermsRagens g PhRY SIOFGE LI asTvive e dmitial stages
I

e )

m E@r(g&ﬁésadnﬁa&ngbxﬁdtcellﬁﬁﬁﬁrotd\rﬁﬂ wedlidemidiedlin theR - IVET screen,

1227-38). Four .genes encodjng I ul ar pr.otein
Wéméuqha% HY9 Prodeing Mﬁémhar}fﬁaﬁéé E@fﬁ) e 1 frapjcgiging reghptory
1Fe|n@e°s JER 9889 And,d- %@19&4 Qontzﬁ’lbinqd@("f@elﬂé%bﬂlh%%d in

reg atory “sequences 23) t

c antlairmgaherh RXTE-Haktesiahasd i wall (rMa)ztnwamlan er( al3 9aﬁ,o$m¢ncn @85, 760-3).

t hem he bacterial cell wall ' et al. ..

13@905& (g mhes rediboR)sealitse SRR, NEhASLFTERS A hish mumber
n%loﬁh% YhREIURALE oFQ HeRulHed)the Rérakilsh ¢F thé Bitoded protein

of positive charges, which could be invol ved
i nmtlhéle icoll sradlcNb pntatife bindingdnsersns werstfeintd inihe prat¢ia encoded by

Cﬁ'@—é?@{ é{aﬁscg}ﬁ llétag‘taglﬁ%&_%gﬁg %%&@?@C i 8? sblgélesgng secretion of

I @il pRdteihY TREBLRHHE stEfe i Xhbrindby sitSIBREAdH0E Wlth the host and
secretion of 20 thlscﬁpotel n. The bacterial surface is

t mensreusstsiacs epossd sdheten factasnhayethecr Hescrgsd (Rlegnm & Schembri,

n ST

DB S 4 S DR, PR BT 1 B YR Rraiing an
MIGODG Hke n28HTidedififid8 here highefepregenttfietortswiat rﬂmfa&y ﬁﬁeract with
containing an_ LPXTG like notif identified here

é\@ﬁ‘é@élﬁ 0 the&ildrast phwith gpRpeRanfs ¢Xefdedisyth waﬁracrnl%l%en of the host.

BRI AR ARSI AL for s

p rmwuﬁatdﬁ;abtdns eiotie®@ e Sy eprocdecinpreniontednbas been suggested that

eonjne. For a serine- r surface protein nco ed
{lgﬁfif%tf%%%‘heé e Al i rasulated St %% et pagoded by
t
%Siiﬁmn fEp SRS ol e“??‘élﬂé’é%%é@e%?"e’g%%%%m Seience 293
f | 498k306y These slycdtatedsenine iresidies odild gesgmbée fieintlkeistructures that

etco%’l the %ggc%nalss% acpecoer 1r21t%r3act with host cell mucins (Tettelin ez al. 2001).

Although no glycosyltransferase encoding genes appear to be genetically linked to
Lp_0800, a similar role might be fulfilled in L. plantarum by the Lp_0800 encoded

protein.



498-506). These gl ycosyl ated serine residues could
resenble nmucin like structures that 30 coat the
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(Tettelin et al. 2001). Although no

gl ycosyl transferase encodi ng ggpes appear to be

genetically linked to Lp_ 0800, a simlar role mght
b&hfeelréguliters were foundltabt andmredi: e iigudiBge regudadettlonging to
pr ot ei WD_2005/ 0 7 PCT/ 03/000733, 38 Three

P B ATS 2P St S0BIS 0 FRIGBRFS ALY (RS ToPRRAIRE ng
atrﬁﬁ&ﬁ;)%@fegﬁfalt&pQé{i&n&@SEQhﬁ 1‘591@6 2@9’ &%e dBLoperon in L. plantarum
serine/threonine protein kinase fam |y (correspondi ng

t mas sm\flqmztslymhowego: batlowy-regtaieh uethSE@sm@eI@gh@@sg@}Iarasco et al.

TR e e T O
( MiBs8i@at nakht b2 ilfHbd i Eﬁ@‘e@'ﬁﬁfl@@ bﬂihe réepbh&to 186 different

269-73 Therefore, the BglG transcription
amugarsk.ilaetaom FargRets @énnm@ﬂse/&fwﬁ the agle Bgmatliably, emong the

esponse to- t Ef nt ar-
t BRrLRR RN AL AR Phris PR Locpre e RbRE Ry v eene
aByg iddntity)! b\@ﬁkh lBacadles § BeIG-Fhmllp ad®iEAninatot heyolvedti@ kdgalation of
nmonocyt ogenes genone is the bvrA gene (33%identity),

whitBlshemgsmgesprgseep Brehmm ot ol 4899 UePasteralot 8T, 304¥eH i n

P G sl ol BNV R0 A PR R T e

anestdbolishyerdtdim fatké ael satleais weayfsrmémationdTable DNEoraesgonding
energy. .netabolism protein and synthesis, and .

f BARERPHPT mutﬁ%5|5@%m%so$ﬁ%ilaéﬁa. g4t é&s 3?#5@11 gfes in these
OB R Bt b el e dmopyng 8 poceRER i

d esidousthadteas, ineludygithp b taopantdiol m’uh@g@mé sishoitchdib

! B Satasin o Porh e AR rclict ol S0 GG dpacRan. 70, 4729-34), o
PREURRNA] Igrw&?@slsé‘ssﬁfg addoho PHiacelaftfcBfde déh;’}?ﬂ?ﬁg] ngsg act1v1ty in E.

4729- 34), ncti onal protein possessing al cohol
andlz ¥deVrtindaiele adeipds Mipbrdiveobiek BV 1393i395Eand e BNA galymerase
t I n

085 St a ERin g ¢ gs ot AmEEE BisRlting Sfispr 85  gho apparent

19QfhctiSH B Bih, aﬁnﬂmﬁ[tylpmtslmgamaq:lm&e&ﬁ@Diapnzr s 10be J.
&@srent 20 induction of Pilnl, an_.imunity protein

fexiol. B8R 183) sugeistips that thie pradméion 9f thbacésriasin is important
b %Ii[é ?an%ar %) in tRe B B} %189& iﬁ\hl%'nﬁ{] {jﬁﬂ%{ éﬂ&s ?%th% Iafvlstract

IOCII’]ISI arumln

hirgiily, E@nﬁﬁﬁhdtﬂcmq)rmms r(m s®RBervetahd exnnsqu&) apipatehﬁly play a role
G-tract. Fipally ypot hetical prote

c OHgBE pesasgarf lspémz.tcau@)thwﬁb therel-rag (Z9b15 1r ts%%cnaw Frgulatory
PRSRRAE, Shoun PLshl et UL AR LB PR i o

18xteddiye amllydiuging tﬁdmﬂahdel (R}-IVET gicarstaremdeblars eehrlues, no
extensi ve anal ysi s,

t.he aval able (R)-NET
||S’c%1|‘* et orasladies seuld §%§99L@Hé§ tweeg these dnpiarfayy: hypothetical

gagctk@g b&do @9# i Rein LA SR MRED I HBSGpheic® TRRL S Wikhese genes

in L. plantarum Gl-tract persistence remains to be determined.

Overall, a striking amount of parallels can be drawn between the pathogenic and non-
pathogenic in vivo response, strongly suggesting that survival rather than virulence is
the explanation for the importance of these genes during host residence. This

suggestion is further enhanced by the fact that the gene encoding peptide methionine
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ot her species. The role of these genes in L
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determ ned. 30 Overall, a striking amount of parallels

can be drawn between the pathogenic and non-

pat hogenic in vivo response, strongly suggesting that

s sul{axydd redattheerhas pagviaustybeen odentified uhﬁg EXplrandie bld—famociated

the i rtance, of thes es dur resi de
H’fl“sfoggggﬁ@éﬁ’i oRaltes o af 2HE S‘él?{ﬁéﬂ%fﬂ%e 89%95@1 § gordamiKilic et .

t heogge AdarReRt i70

PCT FL 2005/ o gi733 R fglgﬁffgﬁ?lg 2P ’edélﬁ%”??s% %ﬁﬂ%&%ﬁ rosented here

pREVRest promipertrwitl @i d $osebna ghat grel peEbrined trhihe same host (mice)

f ood- associ at obe eut er ter et. al

B35 BRRREE i o PR vk SR G| Sefting tit organ- and
ahost- spé&ﬁ@ fackdtp E)_FQ/ a kEp@olsiimttealetdrin®SaiioR Wh thef rﬁfcr&ﬂﬁ rbsponse. In
pl antarum R-1VET screen presented here are nost

pRéstiiien snumben of finglions thetraesnsciiivally indecebin lo phardarium during

tgz?ssac‘ r@[‘ttﬁégﬁq Jr('(]%?r)a%tr \évgfo;hrz% glgagl Sb%eﬁgéerg{x%g mgng‘ in vivo

heiadies pecthédt lﬁacfmt o1 ght pbtyibate ke ¥pdcti Cinteadtid@s between this
determ nation of the m crobjal response. In addition,

aDIFFBER ard 1tf hert: Merre Vel Rrraliels befseen thecanivp stibirresenied here

L

L e R U TS o
von/cdoseﬂ;y nadiateﬁ; spdmest(dmﬂmlhxagtlﬁtmaon Bt @t pHOge fabbvd) eniglt hint

ecific ctl ons bet en this 10 bacteri um and

! Ry ardspatighsl B%?aﬁ%q td periaryesipe ARTREIGdymgpassage of the
Sin'égé/e G1-as&nt @@ B&[i€ ind@Bbd M tMé Lbash léﬂ‘laﬁslnt@?ﬁr{eocfr%ﬂ)n (see
in the sane bac erium (osnolarity I nduction,
abbwe) Infgrestihg sethis resaieat ie thespedrit @bsdroativnl thz[tldxpressmn of Lp 0237

DR TP R SRS SECCHS PN Beras Wiitscipiion
SXRURESTY Q8 e SBQRASNOYE2)qk 1rfd|ﬂ§ed ISSQHﬁce S\% ersﬁﬁ%: I vibo Bduction in

specific induction in the stonmach I nt i ne or
6!6(9‘11110(1@@1@1 15 thib t\thy sitd mft‘teleeslleawdm the hh$tslnr®$lphasmn; R-IVET
t he rece observat i.on tha

PEGERM R ) SrieR el MBS gy ving pcuced
L@eﬂéZZﬁd {Hetran@ e ériion@Beul4t6Gileghdicks. sequence SEQ I D NO
12) is induced by bile, suggesting in vivo induction
in the duodenum as this is the site of bile rel ease

BTZ 5 tﬁtb%ivlﬁg%gf GIltPacF Rlﬁﬁ!:ﬁ@%a%gcriﬁ%oln\{%_ la}B&r rs:ceogprl%rnc“ﬁc dg; flqrg 'lgﬁ% @ subjects

i Preliimigariy mﬁpﬁﬁﬂeﬁ@uﬁﬂ@ﬁﬁnﬁﬂ@l—h’ﬁ@ﬁ BiopsiI180¢ kidviOthat several of the
r&gul at ory, _sequences, vity of G -tract induced

(i8EPRtife rge’il?f'g}é?rﬁ’tﬁ@ﬁ)?b%‘@o?&@ alse dound th beerpesatsiddwitis plantarum
aneché AGh GIREHRE thg‘?ﬂgn]ﬁﬁg(? ﬁ?ﬁ%&cﬁﬂ@{]{e Ia%({rggé%&bgé%s Irie

have shown that sever
gewestidndeatlitsiabo speafiealyrindwaled dn ﬂmlhmthahd}lb&acﬁ xpnd @sthe Jertebrate

e LB f RiocRs prl B Re gl aresnymisel ceidtians spoqypered by
| PR 1R T AGEthOUT ks huiR_S hid 511 \yerﬂe ‘Hgsea?e b&nﬁrﬁgble (for

human G -tract and in the verte -tract
i exagypde toov pHen thecstorhimdt strdse cqzrhgtlsorrsan&lm&d balbile g thetduodanum,

count ere
€e ?UI\U[oreover a1¥d without limiting the invention, it may be that the interactions

between the bacteria and the mucosal surfaces found in vertebrate Gl-tracts require

expression of the same (or very similar) genes.
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vertebrates are conparable (for exanple low pH in the
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duodenum 30 etc.). Mreover, and without Iimting the
invention, it may be that the jpteractions between

the bacteria and the mucosal surfaces found in

vertebrate G -tracts require Clexgy essi on of the sane

(or very simlar) genes. W 2005/ 040387

PCT/ NL2003/ 000733 40 Cains 1. A nethod for

pro [

ho hadod Rt EbloK ey He R AR i e by cavity of
c @mprlesfewhbm Bieepetbdd emprives therstapgo ftadntitietesing et sabjsct a

oo St Bapane 3 ety doaolitlu e whueiie nsieny the
a bafte@ oSt GHRRELCOMMIeRE ggn@c&ﬁﬁﬁ%?g' 4 R&ﬁs‘aﬂ}aﬁ&gfé{%ﬁfa@'xy gequence

sequence that is induced in at [east a body ca
t fileat yibjleced, in mba@mbodheautsaw@hv Fyy e@nwhﬂebjyaﬂmtmmycnptlon

ce is_operabl to a sequence.en |
DT or 0T ey aets wistotly BFGHba BetEee Beaionc ploioEically setive
e REHnRE oPtPPRERel iBodiY @ wggeptmetlheolbe&ﬁytﬁ& Bfo%zﬁh&fls of the
the 10 biologically active substance. 2. The nethod
abedegiPaly achvepelistange. wher eby the transcription
regul atory sequence is induced in vivo in at |east
one of the follow ng body cavities of the subject: the
sRoThehetHol ecebranhgro Rlaith e wheeby ﬂtm@fscﬁﬁ'tﬁ)rﬂ feSiBlory BRuence is

the colon, the rectum 15 3. The met hod
@3@%4 Hig Yo nct Asast gneqpf the folleatirgodyrayiiss 06 fheasmbmfs the
[
gtog}]a!)?ﬂo%lé ﬁﬁgtfégggé 2‘%% %'ﬁ{l 'Hr tlf'e ile érﬂgg%&tﬁ ac (g{l,;?lgﬁrectum.
host is 20 selected fromthe group consi sting of a

e .bact rlum a commensal _bacterium  or
ek D el SO ELom L, theresy SercifEh Beet i & lactc acid

age@EGhmng to claim4, wherein the bacteriumis one of
t he genus Lactobacillus, Lact ococcus, Leuconostoc,
Strept ococcus, Carnobacterium 25 Bifi dobact erium

Bact.er oi des, acterlu ostridi bact eri um )
Prop b HREAErTgihe EATLPbEEEETeA SE Ay sEades bactetlal host i
Paple&ied ORI e %%ifysoongirstm bl GRidR ba@terlmlﬁea H@ﬂﬁﬂ:ﬁsal bacterium
according to any one of the preceding clains, whereby
t It an plggisicidpathogenidasteduhat ory sequence is sel ect ed
from (a) a sequence conprising any of the sequences
of SEQ ID NO 1-62; WD 2005/ 040387 PCT/ NL2003/ 000733

5. The method according to claim 4, wherein the bacterium is one of the genus

Lactobacillus, Lactococcus, Leuconostoc, Streptococcus, Carnobacterium,
Bifidobacterium, Bacteroides, Eubacterium, Clostridium, Fusobacterium,
Propionibacterium, Enterococcus, Staphylococcus, Peptostreptococcus, or

Escherichia.

6. The method according to any one of the preceding claims, whereby the transcription
regulatory sequénce is selected from:

(a) a sequence comprising any of the sequences of SEQ ID NO: 1-62;



41 (b) a sequence conprising a fragnment of any of the
sequences of SEQ ID NO 1-62 whereby the fragnent
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body cavity of a subject; or, (c) a sequence which is
substantially identical to anyspf the sequences of (a) -
or (b) and 5 which retains the ability to be
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42 13. A net hod for the production of a conposition as
defined in claim12, wherein the nethod conprises
c I AuRFlsly apithirctore gharacierizsdin Hhafitheryeelonsomnses dgchimeric gene

OBEdoﬁlﬁéltc}’clEﬁﬁ?‘é‘F%y of the reconbi nant host cell.

10. A host cell characterized in that the host cell comprises a chimeric gene according

to claim 7 or 8.

11. A host cell according to claim 10, whereby the host cell is a bacterium that belongs
to a genus selected from the group consisting of Lactobacillus, Lactococcus,
Leuconostoc, Carnobacterium, Streptococcus, Bifidobacterium, Bacteroides,
Eubacterium, Clostridium, Fusobacterium, Propionibacterium, Enterococcus,

Staphylococcus, Peptostreptococcus, and Escherichia.

12. A composition comprising a host cell according claim 11.
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the_seq ences of SEQ
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18. Use of a recombinant host cell as defined in claim 17, wherein the composition is a
medicament for preventing or treating an infection by a pathogenic micro-organism of

a body cavity of a subject.

19. Use according to any one of claims 16 to 18, wherein the body cavity is the

gastrointestinal tract or part thereof.

20. A Gl-tract lytic strain comprising a transcription regulatory sequence selected from:



content conprises a biologically active substance.
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(a) a sequence comprising any of the sequences of SEQ ID NO: 1-62;

(b) a sequence comprising a fragment of any of the sequences of SEQ ID NO: 1-62
whereby the fragment retains the ability to be specifically induced in a body cavity
of a subject; or,

5 (c) asequence which is substantially identical to any of the sequences of (a) or (b) and
which retains the ability to be specifically induced in a body cavity of a subject,
wherein said GI-tract lytic strain releases its cytoplasmic content following
induction of said transcription regulatory sequence and wherein said cytoplasmic

content comprises a biologically active substance.



