BACTERI AL DELI VERY SYSTEM FI ELD OF THE | NVENTI ON The present invention
relates to the delivery of biologically active agents in vivo. In

parti cul ayo 2béwi1praesent invention relates to treating, pariArvosngian
preventing di seases using a bacterial delivery systemfor delivering
biologically active agents directly to an anatom cal site in vivo. In one
enbodi nent, the bacterial delivery system conprises Helicobacter or
bacterlun1exh|b|t|ng Hel i cobagherrReat uhes rierydelicwerd ng het er ol ogous
nucleic acid into an ani mal of animal cetf, whererm tfe heterol ogous
nucleic acid is expressed. In a further enbodi nent the Helicobacter has
been engi neeredrboogortai MNIERNAONect or t hat encodes heterol ogous nucleic
acid, wherein upon infection the nucleic acid vector is expressed such that
the biologically active agent is delivered to the ani mal body, especially
at the mizosTheBACKEROUNDNYONTHEN| NYENTEENtThehe delavewont iofiui ng need for
| ong-term deb'lxs%glggmgame%oab nagd hrma%l Og'ncpgg%@.tc%lra% i pelivi dual s
wi th both congenital and acquired |seases nost ~cases i's invol ves
r epeat ed aanﬁ?§?P§tP@NeﬁﬁlPHeF§ééG€§ct@oﬁﬁ@éﬁé§gsepéﬂéPaFPﬁ€sOﬁer day,

daily or at breeevalisg Howewses U%lhg apaée@bah@d aaahv@&y ls9B@ ene Fdr
t herapeutic preventlge re

ens s | i ance, side
of fect s and QPG vRESHE: HieaodeiRadguaRrry = PhePs S S1EeEony: Khr Heoed to
identifylmreahamnmspaWhBaham1mlvbaousuéhlpnéoewbeﬁﬁmemmvethbr@ectemaadlde
effects and g g@@er&“% sQ% Ao g?&%%@rﬁ'HQ%%bE%%eqe%Q LAKesLigat ed in
recent times fof variods rap GEPC and prophyl actic agents has been the
use of i cr o6X§aRILEABT @@ﬁé§O@PCtﬁﬁeﬁ@§ﬁuﬁﬁ§nﬁ@érﬁ@&év@ﬁg@ﬁlsns i ncl udi ng

bacteri a, VIh@%@&ol@@b@%lh@%l@&@ebblas1&&6nah5ahamga foor agxaEm! ec1bgen
cloned into a vari et acteria, viruses, and n%pobacterla for Ehe pur pose

of directing"PREEEN ¥5F0h8F§§HQ§H§uFonB§ pd§sacid 1s expressed.

15 further embodiment the Helicobacter has been engineered to

contain a DNA vector that encodes heterologous nucleic

acid, wherein upon infection the nucleic acid vector is

expressed such that the biologically active agent is

delivered to the animal body, especially at the mucosa.
20

BACKGROUND TO THE INVENTION

There is a continuing need for long-term delivery of
pharmacologic and immunologic agents to individuals with

‘25 both congenital and acquired diseases. In most cases, this
involves repeated administration of therapeutic compounds
several times per day, daily or at intervals. However, it
is appreciated that any long-term therapeutic or preventive
regime has problems such as compliance, side effects and

30 drug resistance. Consequently, there is a constant need to
identify treatments, which will be usually 100% effective,

free from side effects and cheap.

One form of delivery that has been investigated in recent
35 times for various therapeutic and prophylactic agents has
been the use of microorganisms. Genes of interest from

various organisms including bacteria, viruses, parasites as



foreign protein or inpart certain desired properties. These m croorgani sns
have been used in vaccination prograns, gene-replacenent therapies and

t her apeutwo 20@mmesist i on del i very. M croorgani sns have alpsw/Aireos/oosad t o
transformanimal (host) cells in vivo. Host cell transformation can be
acconpl i shed using gene-delivery vectors xonprising replication inconpetent
viruses (see for exanple U S. Pat. No. 5,824,544), naked DNA, (see for

exanpl e U S. Rat. aeomgﬁmgﬁé Ragh, rdosamERIcont el B etoThlaedt

expression cassettes (see for example
nol ecul ar - ba¥ed ieker apeBerCE e&dRpo IS Sdénty Bygokppiteadhesornéhede usi ng

replication pheparet et dﬁeeemh@amhe\eer mae&ode%@gﬁqemtso t%x e&e&ess
het er ol ogous _surface proteins (see, 376, 236) .

e O R R R b Br S Faat et a RaCESIFEY HECBRBEAECH o NEs8 ob

met hods for micriovegbhdsapebbive beepo&ebdonnenpte&aamnouspmggmamenblnant

OrganiS”*basggn%e§%§3%ase§ﬂQ'%ﬁ%%a%ﬁ% or, da@ﬂe@%gggggyAggggegﬁk

r econbi nant ani s vect of STinel ude reco eria %see for
exanpl e U. S. dPaivery. 5, 547, 664) and viruses such as al phaviruses (see for
exanple U S. Pat. No. 6,391, 632), vaccinia viruses (see for exanple U.S.
Pat. No. 6,267,965), adenovi rusesAgee for exanple U S. Pat. Nqg. 5,698, 202)
and adenovi r L CESSEGPRLSHSY PAYE @ €SB USSR ERalrpRESHOSM PRiMaN.

6,171, 5917 . Nhastﬁatelﬂectmr&;bnclHdetlbpudlcrgeeeodmhtﬂehycnacber

constructs sueR s PUALGALEORLC ALhRoSaTs, coupl gxes, DA ghcapsyl ated in

neutral or anioni posones, osonme-éentra n- condensed
DNA ( LPDI andepﬂ@pa)tloeseeCRmpercentlgggussusazseelv@drBeeamRée Usz (Ppt.

. 163-9) . Exapgl.es, @fz4ot5b4@r gaaRed! bk, h%eeb%@ @@5}“}5@@6@ By yaki ows,
bacteria |nclude cl onln the i nvasi on genes of Shi [a into the normally

non-i nvasi ve °E261c8PH) reﬁ&@PPﬁ&théoEtaléépﬁ FREQEPHB2AKd SKRELEFSPE nor e
sui tabl e1J or cus@e@ted8 (see for example U.S. Pat. No. 6,271,207). Other

molecular-based therapeutic composition delivery approaches
include using replication incompetent recombinant viruses
designed to express heterologous surface proteins (see, for
example, U.S. Pat. No. 6,376,236).

20
In recent times, pharmaceutical researchers have also
attempted to develop methods for in vivo therapeutic
composition expression using recombinant organism-based
vectors, inanimate vectors and naked DNA. Examples of

25 recombinant organism-based vectors include recombinant
bacteria (see for example U.S. Pat. No. 5,547,664) and
viruses such as alphaviruses (see for example U.S. Pat. No.
6,391,632), vaccinia viruses (see for example U.S. Pat. No.
6,267,965), adenoviruses (see for example U.S. Pat. No.

30 5,698,202) and adenovirus associated virus (BAAV) (see for
example U.S. Pat. No. 6,171,597). Inanimate vectors include
lipidic gene delivery vector constructs such as
DNA/cationic liposome complexes, DNA encapsulated in
neutral or anionic liposomes, and liposome-entrapped,

35 polycation-condensed DNA (LPDI and LPDII). (see Ropert,
1999, Braz J Med Biol Res, 32(2):163-9).



vacci ne strain, or cloning of Plasnodiumfalciparummal aria genes into

Sal monel | a typhi nuri um whi ch subsequently express these mal aria proteins
and, fol lwoi2og/asab admi ni stration of the bacteria, indece/Apessidinl
cytotoxic T cell inmmunity and protection in mce against malaria chall enge
(see, for exanple, Hone e t al., 1991, Vagcine, 9:810-816; Tacket et aI.,
1992, Infect. Inmun. , 60:536-541; Hone et al., 1992, J . din. Invest.

90: 412- 420; lhe %%%%, [ '

Vacci ne, 10: ?}% A%Sdéﬁi e \@%Ct r}]l%vel%e% jde]{E M cﬁdo%ltyoleyogryl ds
Mosby- Year B@@I?tEEF@pénLctldlde Eﬁﬁ&dﬁg §£@of1m@8tloal| genf@a@f Shigigdd d

240: 336- 338; mgt@r anal r@rﬁna&lly, n.’b919&nv~3i81v@<m Mail, rbfdekQ&3 LORO)E.
At t enuat ed or

€SS Vi ruI ent see, for xa | e, Norl ega et al.
04 Tt ect Cianvey® pedl 15t o s B < sbo e rasaey
Sal nonel | & (S/@@ler@r S¢>ramml,e OrUSlPaItlngN@»f 6’153»11103013;111 lﬂsll%aizoarquIpMalm.ia

20030170211 oSt er FPNE] I+ t ah.. .
| nmunol ., 1)4 e???%Sgnt%S@%g%’ontea )ﬁwlﬁu%%%a%@% %, S%b eqtju%%?tleélcterl a

have been gi ¥&RIESSI ILRess F&?ﬁﬁﬁ 18e PA@AICASS %eé@édpvﬁlﬁ?ﬁe@tﬁadn with nore

virulent formgmahitshese ibacear itke balkewrse,, ahm@éats%clﬁqfcerdy%lot@&dc T
nmycobact eri aI ganl sns .such as Bacill.e Cal nette- Guer.i ntwcgér(lLagranderl e

et al., 1993°SvacdENIFY. pHSRPIRSGCEOMAR Y62 agains Biol ., 40(Su
rpl. 1):Ba- 3@)1aﬂé,\¢@gl@ee(r$e@dmfmrstegnaeublpar éloher &t wit.Q [AdtlecVaagdinest

rel ated orgaml.Mp-g4&? %‘%c%le't tbencul 9gigs. 3%@3&“ U608 Nele haGleersly3l,

speci es that "have béen used as vectors incl'u ersinia enferocolltlca (van
Danme et al . HODN§92t @dstr d&%2er of-. Cliga: F20r55%1) &Rd AVi2bdi2d i c kblegifde ld

(Levine et alet, a11994,19l9r2 Wa@d.z@zefégQ'Oeﬁgalpl\@"a%%@tarett Q1.4 19@20ba|
Per specti ve' Wachs S re @I ngt.on, | Pages
395- 414) . ?ﬁ.%nar%f 4%he%r4é5eé‘P8‘hM&f“15 &t laﬁe'al@ e 'bdét eMeéil
15 Microbiology, Eds., Mosby-Year Book Europe Ltd., London;
Sadoff et al., 1988, Science, 240:336—338;'Aggrawal et al.,
1990, J. Exp. Med., 172:1083-1090).

Attenuated or less virulent Shigella (see, for example,

20 Noriega et al., 1994,.Infect. Immun., 62:5168-5172; US Pat.
Appl. No. 20020176848), Salmonella (see, for example, US
Pat. No. 6,531,313; US Pat. Appl. No. 20030170211),
Listeria (see, for example, Schafer et al., 1992, J.
Immunol., 149:53-59; US Pat. Appl. No. 20030008839), and

25 other bacteria have been given orally to immunise against
subsequent infection with more virulent forms of these
bacteria. Likewise, attenuated bacterial and mycobacterial
organisms such as Bacille Calmette-Guerin (BCG)
(Lagranderie et al., 1993, Vaccine, 11:1283-1290; Flynn,

30 1994, Cell. Molec. Biol., 40(Suppl. 1):31-36) have been
administered parenterally to protect against related

organisms such as M. tuberculosis.

Some of the other bacterial species that have been used as
35 vectors include Yersinia enterocolitica (van Damme et al.,
1992, Gastroenterol., 103:520-531) and Vibrio cholerae

(Levine et al., 1994, In: Vibrio cholerae, Molecular to



delivery systens have technical difficulties, which need to be overcone
before these can be used in vivo. Indeed, nost of the bacterial systens
requi re twe 2b@atiefssa t hensel ves to produce functional neceaues/mndare
dependent on a bacteriumwhich is sufficiently attenuated to be safe for
use in humans, but still able to produce diologically active agents.
However, all of the attenuated strains of bacteria used previously are not

capabl e of sva;rl\s'b\élln@elz%@@bwv@ersl 0% ch3mait o e tWalNQUIE AU SISHY piede  ef f ect s.
More inportantly, t hese bact rlal ecies are not capabl e of

delivering t IQEF|§ oP brophFo&Et i 85aé&ﬁ55 to the rmucosal epitheli al

cells of an anlnal However, many of the nbst inportant therapeutic agents

are taken upp e cQ herefare.there o need fo a bact rial
del i very syst%ﬁ%l%%abﬁg o?ageklgggFﬁégg'gﬁl gZF%f a%??@% &Rt glrectly
to the nmueos&elyvsryPsystrps Qagwtfsgnﬂ@aﬂzo@elflfle:tulalles,, @@s@h hesd itee

bacteria tha‘beC%R}e'r@\Sﬁa@e pR¥eeeak nealk! Sat bRoukeestiabli SR N0 13 dekaduGliste
i nfection or cau di sease to thereby introduce a eukaryotic expression

cassette enc8§|ﬁ a agheirgén é&ﬁ&ﬁmé 6ﬁqHéFﬁgt@ﬁpPé§§€6lﬁytpﬁ@s§ﬁWﬁ§Ito
cell's. Wil eplrbidscretthadtdbhaws mdekicue ey thth&eDNép%@@QMQGohOaWUCosa|

surfaces, ing¢l a nlnl tr.at.i on concern for i ellvery in
developlng c%&#grlqu% %% %ﬁ n%Pf%égéephe a§§§nP§§§e % |5l%
anplifiable wRRAianboding., tb@tg@ﬁeldfabﬁ?et@sprONUCeobep;ogheabégter|um

di scl osed in Rewekl agknalk.. h%w@QErcaQ§@|%fOEh%U§E%bR %t@%l%%? 5¥ns of

Non- pat hogeni ¢, non- ¢ol oni si ng,  non-i nvasi ve food- bacteri um
Lact ococcus PéEFF§1ﬁa§58€eﬁrﬁ§é8u64§vﬁ6§sP?tlﬁapﬁé Ga§¢ BYrYEVingr agent s

to the rrucosaeﬁ@e:ﬁ,y ioelrlekﬂarrnlnem% pa:h@nquBcaaE%@BB)lde Hewevek.. mlrlee
Lact ococcus lacti non-invasi est abl i shing

chroni ¢ i nf e¢t'PSA, awﬁﬁgh M&h¢afab beSF BEFEﬁéﬁﬁﬁgsggﬁﬂFﬁu85§ Pﬁérapeutlc
agents di5eccbpabhEooﬁud@éaweepnghaheabpeeths oCopzegheiblky ict hegeatiss ta

continuing negd [BtoRa9€kbY8h¥1ial cells of an animal. However, many
of the most important therapeutic agents are taken up via
the mucosa; therefore there is a need for a bacterial
delivery system capable of delivering biologically active
20 agents directly to the mucosa.

U.S. Pat. No. 5,877,159 to Powell et al., describes live
bacteria that can invade mucosal cells without establishing
a productive infection or causing disease to thereby

25 introduce a eukaryotic expression cassette encoding an
antigen capable of being expressed by the animal cells.
While this method allows delivery of the DNA vaccine to
mucosal surfaces, including easy administration, a concern
for vaccine delivery in developing countries, it does not

30 have the advantage of providing amplifiable mRNA encoding
the gene of interest. Moreover, the bacterium disclosed in

Powell et al. is not capable of sustained delivery.

Non-pathogenic, non-colonising, non-invasive food-grade

35 Dbacterium Lactococcus lactis has been used previously in
the past to deliver agents to the mucosa (see, for example,
UK patent GB-2278358B). However, while Lactococcus lactis



system which is capable of establishing a non-invasive, chronic infection
in close proximty to the nmucosal epithelial cells of an animal such that
bi ol ogi cavbyo@atisase agents can be delivered thereto. Mrewmaanoostdoene i s a
continuing need for inproved delivery nmechani sns for pharnmacol ogically
active nol ecul es at the nucosal surface-sufficient to elicit a useful and
beneficial imunogenic response. Such would provide an effective in vivo
del i very sysa%Wh%ar1an%gq%%0thu%ahOQCE@b%bqge@&ses%%bwglhl%ﬁ %nc%fksﬁkae
nmet hod for i mmuni zation, i gen exposure at nucosal surface
sufficient tdNdECcEiona g@ﬁgpaﬂshﬁﬁﬁﬁgﬂeaﬁé AELIYEr LPAMERE LiBspEFse. SUMVARY
OF THE | NVENthe¥apeatpkesgrh tisnddnteican yvi $ ndior ectedallo epMenheqiang ckhe s.
abovenenti oned chall enges and is exenplified in a nunber of inplenentations
and applications, sone of which are summarized bel ow. The inventors have
now sur prd si Rgnpefivend lyhathidgkei dshaccentanding peetd dolram delliivelract er

pylori, “h'CQy%%eﬁap%ﬂﬁ%hoﬁsf%%gb%ﬁe oFhEeQRiy %11QB§§ %nno%a&nQ%sq%%d to
pr oduce conti nuous gﬁ el lvery Mor eover, [ico cter of the pr esent

i nvention caf 5€né8tﬂ@ €&18ﬁd1Pn§éPF@aPé&xéP1@§rF@u§hﬁlW@§O§ﬁd because of

its ChrOﬂlClbpathE&1&Q|b@QD&Cbﬁra@a@anaQS%dchOtﬁ@E|b&bl@@ﬁ@%lﬂﬁr@@ﬁﬁvkhe
gastric nucosa. Helicab pylorl qra ative ﬁﬁral, aped

bact eri um f oG8 "&°nGEf g %&§|&§F§d|ﬁiﬁﬁ§ L§8YEFi c "MGEGsdS Phe acidity
of the hh%pncsm@aa@hngsnaﬁdeﬁbecun@ebaedldeluaewglm&chahusmsbfoessentlalIy
al | baCter'agh thcbﬁ% g&%ﬁ&%;%gﬁgkeH%bhégggggertSQg%'ﬁﬁcoéal RYyLQLl.chas

the unique ability t | oni per si st ecades W thin the unan
gastric nuco§&ffd€§SPFet@e@éﬂ@ﬁﬁeﬁtU@ﬁf&lnﬁﬁés&Pnﬁﬁﬂpaﬁ#aﬂ@mynaﬁénﬂ@wune

response. Thm@s@ba@@ctesu@hlwohqad@&@dee aﬁl@&Ee@ﬁlw@tQhe%hw@gd%@a@b@@te
for the dellver¥ of sele%ted a%?nts tQO % e
em for pharmactvlogical a tlve agents, as well as an
15 effective method for immunization, i.e., antigen exposure
at mucosal surface sufficient to elicit a general humoral

and mucosal immune response.

SUMMARY OF THE INVENTION

20
The present invention is directed to overcoming the above-
mentioned challenges and is exemplified in a number of
implementations and applications, some of which are
summarized below.

25

The inventors have now surprisingly found that Helicobacter
and in particular Helicobacter pylori, which is capable of
forming a chronic infection, can be used to produce
continuous drug delivery. Moreover, Helicobacter of the

30 present invention can be activated and inactivated at
various times and because of its chronicity, the
Helicobacter can be used to deliver drugs through the

gastric mucosa.

35 Helicobacter pylori is a gram-negative spiral shaped
bacterium found almost exclusively in the human gastric

mucosa. The acidity of the human stomach is an effective



mucosa. I n accordance with sone aspects, conpositions, nethods and systens
are provided for preparing and using a Helicobacter-based construct

conpri si ngoaoddalisebact er sequence having a pronoter reg@CoARNE/B1211

non- Hel i cobact er sequence encodi ng a non-Hel i cobacter pharnmacol ogically
active nmolecule. This construct in some- efibodi nents is described as a
vector or a plasmd vector, wherein the pronoter sequence is capable of

control ing tfg &y %%Sldmo@lflztaf@d;pw*@ésfe@mvatl% Rhar mealagicaldactive
nmol ecul e of interest. Accor irst agspect the present i nvention

provi des a n§@ﬁb§x§ﬁﬂiﬁqnv8ﬁlﬁ%AﬁﬁQQﬁcqﬁﬁw§Hﬁ9ﬁaﬁglcalIy active agents to a
subj ect conprising the step of adnlnlsterlng to a subject an effective

anount, preferably a thera utlcaII h Iactlcall ef fective anount
of , Fblicobag{ef) &&tts 6 o cteﬁ%ﬂ q % éy éﬁp@gs st
Hel i cobacb er fomhidelzacels ylé)hpmest@es@lma@n@a@ltnm @u@O@|BOQI®@|p|l)t%CtI ve

agents. |n aReRaubRsReds of i dieesent VALY RHOVRR.R NALJANASI ve

or non- patho%gnlc | 1 cobacter cell expressing one or nore heterodl ogous
bi ol ogi cal | y &dtS vRaggaed ispist erasioys the PiardoBac i@t sressfinghe speci es

H. pylori. Baadiideltegifeal theatldlM&cagertt G cke «ai bieh tRomRgeus Heot he
Hel i cobact er enus or heterologous to cells of the genus or species of the
Hel i cobact er S *used for delivery. Heterol ogous agents nmay be derived
from ei ther eukaryotic or prokaryotic sources. In sone aspects, the

HelICobacter1%@%%%5%%%%9%;%@3€h%£ﬁ&¥ R %%%%d %%H?% UG SO $®ds and

bi ol ogically active agen as. an ant i'gén gani ¢ or 'i norganic

mol ecul e or SWsEEAISc @ ea DFIRArSRchITogi PAePagemy é§.da UsH@gageut i ¢ agent or

prophylactic Hiﬂ@'ltaba%{t@}—%%s@dg%%sﬁrr@@%cho@fprﬁ%ﬂ%gs%QU%']Q%O(Ha%QIéiI ed
nucl ei ¢ aci d) of, exanpl e, such a ents i ncl ude an

lnnunoregulaégﬂye @n awﬁﬁgﬂ§ rqqo&gﬁd on a a non—-Helicobacter

sequence encoding a non-Helicobacter pharmacologically

active molecule. This construct in some embodiments is

described as a vector or a plasmid vector, wherein the

promoter sequence is capable of controlling the expression

of the non-Helicobacter pharmacologically active molecule
20 of interest.

Accordingly, in a first aspect the present invention
provides a method of delivering one or more biologically
active agents to a subject comprising the step of

25 administering to a subject an effective amount, preferably
a therapeutically or prophylactically effective amount of,
Helicobacter cells or bacterial cells having the features
of Helicobacter, which cells express said one or more
biologically active agents.

30
In a second aspect, the present invention provides a non-
invasive or non-pathogenic Helicobacter cell expressing one

or more heterologous biologically active agents.
35 Preferably, the Helicobacter is of the species H. pylori.

The bioclogically active agent can be either homologous to



enzynme or an anti-sense RNA, a catalytic RNA, a protein, a peptide or any
ot her nol ecul e which can be present on or released fromthe bacterial cells
so that iwormmys/dassdel i vered to an animal or to an ani malpcealt200sl001830ME
enbodi ments, the biologically active agent is encoded by a nucleic acid

nol ecul e, which is preferably obtained-in i-solated form and subsequently
inserted into the bacterial delivery vehicle of this invention. It wll be

appr ect ated byt igsecsLLEES bnhCoar hotbaky blB.t0LaLes ugketroaci d

nol ecul e of t present 1 nvention naﬁ be cDNA, “genom c , , Oor a
hybrid nol ec@eBusheredPeChPref of ablg, Fehecrlerére aeidsi 4seNBOTBy way of
exanpl e, a pyelevarandietepepbydasobgentermnal, paydeempedserghr eitheranylin,
insulin, notilin, b-glucosidase, a, chem cal chaperone, or other nolecule
useful | n t hEUKF5¥PRoAt Obf PEARERYPES i 88HEE®S¢cel | wasting, human

i mrunodefS ci ency di sease (AIDS) , appetite suppression, preparations usefu

in the treat yEnt Qb QEQEQEQS’tﬁ&CHeIE@obé@%%%anQHEL@EEt@EiQnHSvQE€E§r3b|y

incorporated 1 nto an expres§ion vector, wh can transforned into and
mai nt ai ned i RlerBifleFPeebaEcEr eempsipechialngigalis acthveda2depest Sufhe

present invepki A BHEYHERS 8rgeRQEbbRANhoY¥EEHOE heledallkveri Bgbbtehegical ly
active agents d'rectlgmto.an anatogigal s%he in nged thergof. The
%

Hel i cobact er 2cBPPIBRCPHRIpFaS AP t Foh"REEPHPELEr 8BF) *p8En adapted to
secret e lnd/ propkpilessionageatsushabeashe Qeokogrodukby act peseagentsncen a

fourth aspect, e L nvent j,on ovidesca o] n t
del i vering iﬁls%ggtgﬁ é??%%??vgggﬁgﬂng90¥bg éfoﬁggﬁ@g%ryggggi%géggent?§
conprising: anyladaushedmmysosequénter¥neganig Aobmenegi apRPdactive agent;
b ) operativghy hknkedahhghet 0seAseORNAP! a0kak8AYLAEORMASEHUBREEcEAPARI € Of
controlling the expression of the ngclegtld .seaquence of ga) %uch t hat the
peptide or any other molecule which can Pbe present on or
15 released from the bacterial cells so that it may be

delivered to an animal or to an animal cell.

In some embodiments, the biologically active agent 1is
encoded by a nucleic acid molecule, which is preferably

20 obtained in isolated form, and subsequently inserted into
the bacterial delivery vehicle of this invention. It will
be appreciated by those skilled in the art that the
isolated nucleic acid molecule of the present invention may
be cDNA, genomic DNA, RNA, or a hybrid molecule thereof.

25 Preferably, the nucleic acid is cDNA.

By way of example, a protein and/or peptide of interest may
comprise ghrelin, amylin, insulin, motilin, B-glucosidase,
a chemical chaperone, or other molecule useful in the

30 treatment of Gauchers disease, cell wasting, human
immunodeficiency disease (AIDS), appetite suppression,

preparations useful in the treatment of diabetes, etc.

The isolated nucleic acid is preferably incorporated into
35 an expression vector, which can be transformed into and

maintained in the Helicobacter cells.



biologically active agent is produced in vivo when the delivery vehicle
conprising the vector is delivered to a subject. The vector maybe nodified
cheni cal lwyolkyosmasnas of chemical or enzynatic treatnent, pom/AuU20085/00021Dy neans
of reconbi nant DNA technol ogy to produce a nodified or variant vector. Such
a construct may differ fromthose disclosged, for exanple, by virtue of one
or nore nucl eotide substitutions, deletions or insertions, but

substanti al | de3|red oIo | act i vi he cans truct or
nucl ei c aC|dXCC?ecu & Yor it § nco % Oc{th ﬁ¥5588%déﬁg$n with this

i nventi on. Inrangﬂhéraeﬁb@dmbenancfVEhéOpré@éndeﬂmvemnngnblphegHehﬂdgbacter

vector or coaékavetabénegowaééetwyt@oaaheaaa&%ﬁlesmegikeeﬁﬁrﬁéé@d froma
constitutive pronoter cloned into”the exgressmn vector and used as a

screeni ng t obReIRB-| ThEt Ffd L60RAPIEES 6FLLepdr tBF BEREENSULPEBNELPBr hase

her ei n iﬁElUﬁeegéeebl§|b@éﬁsaaabtﬁﬁoteiBeéGEEk anB7ogakapteskdaseitanyl ase,
and chloranphenlco Itransfe n,anot her enbodi ment of the

I T
pr esent i nvefi |onCFh§% 8&83&98 geF%gAVéu§88HF8 *del i ver a heterol ogous

gene of interest to a subject in need thereof. The gene of interest may

encode a the&ﬂD@U%bﬁrEhogggec§a EhenggeesngrQHv%hklohngkuqaags QUi ROL

limted to a peptide hornone 1 m
a- mel anocyt eO§t FRUPAENAG ABEnBReIVEINBA) 10 VAZGl PR, e§E6RtAVRORHBREE akd

par at hyrig d EObﬁEmeblcaalQYE@Khﬂ@ b@@hudlagmpbmblﬂgt limted to an
interferon, interleukin rranul ocyte col ony

stinul ating factor ((}%EF) ? BPSHSPB&??eSﬁﬁB?BSﬁaSECBgFBﬁy 3stinul ating
factor (GV CBEplapdceiyiyhnopaivet egeQEPO) . In still another enbodi nent, the

present invention prov§gesegﬁégaggvggpeﬁﬁgﬁgpltgfggkl|a% ?%nggogr8¥e2ting a

di sease in a subhect acl e use of
t her apeuti c 8EIpLepRYYaceHEcBERPE3PAPOA. OAcecordragllyngi thg expression

15 of the nucleotide sequence of (a) such that the
biologically active agent is produced in vivo when the
delivery vehicle comprising the vector is delivered to a
subject.

20 The vector maybe modified chemically by means of chemical
or enzymatic treatment, or in vivo by means of recombinant

DNA technology to produce a modified or variant vector.

Such a construct may differ from those disclosed, for

25 example, by virtue of one or more nucleotide substitutions,
deletions or insertions, but substantially retain a desired
biological activity of the construct or nucleic acid
molecule, or its encoded product, in accordance with this
invention.

30
In another embodiment of the present invention, the
Helicobacter vector or construct is provided with a
reporter gene(s) expressed from a constitutive promoter
cloned into the expression vector and used as a screening

35 tool. Non-limiting examples of reporter genes suitable for
use herein include green fluorescent protein (GFP), PB-

galactosidase, amylase, and chloramphenicol acetyl



fifth aspect, the present invention provides a pharnmaceutical conposition
conprising (a) live non pathogenic Helicobacter cells expressing and/or
secretingwe 2becuisgscal |y active agent, together with (bpcaatrersapentically
effective carrier. In a sixth aspect the present invention provides a

nmet hod of treating, preventing or palli ating a disease conprising

adm nistering to a subject in need thereof an effective anount of a

Hel i cobact er ‘d@nNsferrashe(@Fosent invention that express the biol ogically
active agent. Non-limting exanples of subjects in which the present

nvention may_ be us d i s ,such as pri mates nes, bovi nes,
Ipo\r/m nias ovﬁﬂes‘au I %‘Ql“)ﬁn%omaéhttgh%eodreasr Ilsrhv%fhfdl L#Jé In o\rﬂa
enbodi nment ofHethxacq;baasmnt cthernts msetdle:cmc@]asxeexbea_l e tewsterhuprerentad or
pal l'i atedgi s GANGA[., ’}P'r?éeQ{‘ theztéB’—f' Weéng}?mdpgq{teéf&st

system a >di sdase ot con 1t10 e repro uctive syst i sease or
condi tion of madie enrds o‘%k@%‘t@e‘sﬁﬂsﬁ O senster Vs IIMIIRTTHDT) ¢ he

car di ovascul afn Sygieg, ot seASE Gfi e s aWlid igdpescidathas Mued {etal, a

di sease or a _condition of the excretor stem. a di sease or a condi t'i on of
the neur al / sél¥orPsysiEhed s%a{%eelaﬁ%/ Ca)ytc%rﬁ]tr?‘b]r?to]f“‘i Héoﬁ?ﬂibecrl ne
system a di sa&&esfqr cordi tirgh qfoutte hespineat and Systathysoid Seaserrsy)

condi ti oRg of t st: \éqecﬁ}'dgfnf%] 6}519: anéjd seasa o %é)rgq{ti%][afsscf%at ed

wth connectl V epl or di sease oOr conditions cause
bacterial, vikaienkeygaimasitlilc3nfdetd ontL-THe prleskht qm:ﬂt@cartq)rcmﬂ;cués a

variety of pharimeeitifa Iﬂé/c@&ﬁe@@m pr@&q{ﬁd%iﬁmﬁxﬁk fg1 g} ivery
to a patient, such as, gastrical Ieg/rf% intranasaly. I'n particul ar
re

enbodi ment s, SHEWGPRG t53FE A el |q5a5f'9l @é‘?kﬁf&@“’aﬁl% sal

surface. In particular enbodi nents, the conposition is suitable for

del | veryltso t.JLﬁ'ne srgJiclolSaalnosc%éraceemé)gdfnbeemgUtthe present invention provides
methods for treating, palliating or preventing a disease in
a subject. These methods are facilitated with the use of a
therapeutic or prophylactic composition. Accordingly, in a
fifth aspect, the present invention provides a

20 pharmaceutical composition comprising (a) live non-

pathogenic Helicobacter cells expressing and/or secreting a
biologically active agent, together with (b) a
therapeutically effective carrier.

25 In a sixth aspect the present invention provides a method
of treating, preventing or palliating a disease comprising
administering to a subject in need thereof an effective
amount of a Helicobacter cells of the present invention
that express the biologically active agent.

30
Non-limiting examples of subjects in which the present
invention may be used, include mammals such as primates,
equines, bovines, porcines, ovines and rodents. Also
intended are fish and birds.

35

In one embodiment of the present invention the disease

being treated, prevented or palliated is cancer, a disease



By way of exanple, the nucosa nmay be that of the gastric, vaginal, nasal

oral, or ocular surface, or any other of the body characterized by the

presence wb 200qmapasr abl e nucosal surface or lining. |n sorRAENEMILITEN S,
surface is the gastric nucosal surface. The various delivery
forms of the conpositions are readily prapared for use in the practice of
i nvention given the specific types and ratios of specific

t he nucosal

t he present

Hel i cobact er . Held ARG Ero € ¥t ri%g&u%m%n%tmoi%eéﬂaf%ysltve i¢f %&s%%\ss%” bed

herein, and those fornul ation techni ques known to those I
arts, such afar@ndeddahad T RSEFRTR? sl ieh Svifecaut iac ali ss@isen@ss, 20t h
edi tion, Mackdndildishi rE CGorpamscuMdiside lledd] isSy3Reci fd ealdaadencnr por at ed

n the formi

ary

herein by reference.- li_ It is envisioned that the deljvery system nay be
erpl oyed i n &R AR iR S S ATRLEE (ARG MARERSS Guihes,

bovi nes, bvi megididnen cisnrsbefd sis avickedi rfitall,t & slislesmeantd @ pat ed t hat
the preparatiQpg My PeMsed AU,

parentally or for admnistration to p

preparations

vacci nati ng
adm ni sterin

an ani na

I I n s%ne
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gnant or actati ng ani mal s.

rbgf n@nQ1%ﬂHk£§%a%ﬁ’ﬂelon %gn

ofnd hfe t1ead L@@ s mu StYisd e e sc [ ised sgs oL asingliftgrorbstth mal e
and femal e anip@leidddr iyt 3@ :asReMase Jretdae@iits d o ded for

enmbodi nents, the t hod conpri ses ,
Beérgh Gingheeldigestive

transf orhed wytsterhandela cilsaeatser o rbased il iagimas seediaarecand/ter pl asm d

vectors as d
the delivery
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[ rei.n, | t Qher
o?ugﬁﬁgﬁ%ég ﬁ@geégggn?%gﬁ%gﬁe pharnmaco oglcarﬁy active

iORUSEss o vs IpRfGteirdmtl t ¢ idlailnioraa revs ditrle Binfegtdiosease or
physi ol ogi cal condition in the animal, or sufficient to elicit an immne
%jfic for the %harnacologically active nol ecule of interest.

& PRESROT- AEVEASERS: 8F YRS TacoVSdiiem wi

pharmaceutically acceptable preparations formulated for
delivery to a patient, such as, gastrically, orally, or
intranasaly. In particular embodiments, the composition
are suitable for delivery at a mucosal surface. In
particular embodiments, the composition is suitable for
delivery to the mucosal surface of the gut.

By way of example, the mucosa may be that of the gastric,
vaginal, nasal, oral, or ocular surface, or any other of
the body characterized by the presence of a penetrable
mucosal surface or lining. In some embodiments, the

mucosal surface is the gastric mucosal surface.

The various delivery forms of the compositions are readily
prepared for use in the practice of the present invention
given the specific types and ratios of specific
Helicobacter, Helicobacter constructs and other delivery
vehicles described herein, and those formulation techniques
known to those in the formulary arts, such as are described

in Remington’s Pharmaceutical Sciences, 20

edition, Mack
Publishing Company, which text is specifically incorporated

herein by reference.

odi IS s D8 MBLNQY ;R Qvi des for

By



active nolecule of interest useful in the vaccine may conprise a manmal i an
protein, peptide, enzyne, hornone, or any conbination of these. In

parti cul avoenimudssent s, the pharnacol ogically active nolpetiArRomfooint er est
is further defined as a human pharmacol ogically active nol ecul e of
interest. In sonme enbodi ments the pharmadal egically active nol ecul e of
interest is a human pat hogen nol ecul e/ anti gen, human protein antigen, such

as anylin or man janaled Alondey ithatt et RRNQAferyOrs G infhy Ye JMARRILY OF
derivative thereof,. I.n particul g 31rrbod|.rrent s, the vaccine conveys immunity
agai nst the HINETFRTagdR T SBESE Widr BEMY5¢Syi FOS LUl Bu Py @nsSus,

i nfluenza vi regsyinayg mhaﬂddbe.oRdmbScabm@hr@@mmﬁmenﬁimathmB®iE@&ed a
attenuat ed reconhina resi cul ar it i iect or s ve heen
described by o %ﬁe?“é‘l‘ﬁf%@? T ok BrEpateg S5 "R KESTd€ Ebol a
gl ycopr ot @i nbgid Neflamts gingc @guditsin asHeedd, aist Pag earheildivomed fiolrat

Constructs USidid nife AHelicroRac beedha®ed oreqleh s84$e i iaRd ! agwd vect or
systens with these and otheihgm%%Pproteln's associ at ed hunan pat hogens

W t
may al so be PFERTEF 1880~ %e M3Ye K&t U ISRt 065 EdHEChES with the -
di scl osur e preaMiteed eheffori o tBRMER eDERGRIFETaON @nifidE skl GURES Figure 1 is a
schemati c diagram of the plasm d construct pHPAl (2.8kb). Figure 2 is a
schematic di agram of the plasm d construct pHP3 (3.4kb). Figure 3 is a
schemat i £0 di dgr amtofanciideyl aswiedtveat oetptil A8 roFiigiede f4rsvews inke ing

structure of s5ulhagahazi ng GSRY emobdtears,| 3R HEhETRL icgm%:;r?%re§m showi ng

the use of ion exchange resin (Anberlite XE-96) conjugate a dye

(Azure-A) . BRIERISESCRASTROIOMROPHE 1SEQILNBES STRE PolVIEGHILAG FOEPELE1RE d
and am no acicglsequereeFoated with the Helicobacter- based plasmid

vector and/or plasmid vectors as described herein. 1In
15 other embodiments, the method provides for the delivery of
an effective amount of the pharmacologically active
molecule of interest sufficient to eliminate or inhibit a
disease or physiological condition in the animal, or
sufficient to elicit an immune response specific for the
20 pharmacologically active molecule of interest.

By way of example, the non-Helicobacter pharmacologically
active molecule of interest useful in the vaccine may
comprise a mammalian protein, peptide, enzyme, hormone, or

25 any combination of these. In particular embodiments, the
pharmacologically active molecule of interest is further
defined as a human pharmacologically active molecule of
interest. In some embodiments the pharmacologically active
molecule of interest is a human pathogen molecule/antigen,

30 human protein antigen, such as amylin or an analog or
derivative thereof, or ghrelin, or an analog or derivative
thereof.

In particular embodiments, the vaccine conveys immunity
35 against the human pathogen, Ebola virus, HIV virus, Marburg
virus, influenza virus, and the like. Replication competent

vaccines based on attenuated recombinant vesicular



referenced throughout the description of the present invention: SEQ ID NO
1 - Nucl eotide sequence of plasmd pHPlI (2796 nucleotides) ; SEQID NO 2 -
Nucl eot i dwoeepmanme of pHPI (2796 nucl eoti des) ; SEQ | D ROr/Ad2005M0ciieot i de
sequence of plasm d pHP3 (3444 nucleotides) ; SEQID NGO 4 - Hepatitis C
virus are antigen (HCV) nucl eotide Sequemge;r SEQ ID NO 5 - Nucl eotide
sequence 135 bp (45 am no acids) imrmnogenic coding sequence fromthe

Hepatitis C it (HRY 4018 3Rtae: ngve bReNOadl orilld 80t ilhese Hener of

t he surface expose B %g éat nt 504, aa position of H

pyl ori; SE@I-D (R&057 aFJpsMP@aniLgrl b F\ﬁ%Feet’Féﬂé@? Ebpin| D NO 8 -
Downst r eam P 1@&bp&%&eappbootmdebhrg §E§bbpru@bl% @en@@nuqkeq%lde Pri mer
(15 nucl eoti r’éf DEFI NL TI. ON OF TERMS Pri 2) ﬁ? forth
invention, it Ndy 58S eloAd ct°8s§ﬁuﬁﬁc7e|”§t13ﬁd § i atco:esre atG@Idt h
definitions skctert alys tiegismandh atl asmlikd vectisoed slyetemsamtieh. thAresearmniddi oti c
[est stance 98RRera%10RLEned JEn el BoLnGhuden LA AlAAONDARELELS GO
sequences purpose d fo a“vector and dsed as a Selectron syg
The term "an@ili§cobiec Presiigiesn @ cgaddnadées thet pPireslende iomvieart imachani sms or
genes that | wRakkhaht WAItR! thel @3isTUaRES ! Drogtedl her@geurring mcro-flora
organi sns. The term "attenuated" as used herein for exanple to describe a
bacterial strain, particularly an E. coli or a Helicobacter strain such as
Hel i cobard er BWIEGT DE SICR IdbafTionNe das THESFI&UREShat is | ess virul ent and/ or
toxic (i nvasive) that a native, wld type bacterial strain. The term

“bi ol ogically active" as used herein refers to ability to performa

bi ol ogi cal fdAgurenladé W skkhempéienddagram of the plasmid construct

pHPAl (2.8kb).

15 Figure 2 is a schematic diagram of the plasmid construct
pPHP3 (3.4kb).

Figure 3 is a schematic diagram of the plasmid vector
pTMIO3-8.
20

Figure 4 shows the structure of sulfasalazine (SSN).
Figure 5 is a schematic diagram showing the use of ion
exchange resin (Amberlite XE-96) conjugated with a dye

25 (Azure-A) .

BRIEF DESCRIPTION OF THE SEQUENCES

The following nucleic acid and amino acid sequences are
30 referenced throughout the description of the present

invention:

SEQ ID NO: 1 - Nucleotide sequence of plasmid pHP1l (2796
nucleotides);

35
SEQ ID NO: 2 - Nucleotide sequence of pHP1l (2796
nucleotides);



to a polypeptide inplies that the pol ypepti de adopts a stable conformation
("folded form') which is the sane or closely anal ogous to its native

conf or matworoooensf ol ded correctly or substantially corceatu2gos/dooriiexanpl e
with formation of proper folded units a-helices, b-sheets, domains,

di sul phide bridges etc., a polypeptide-shgukd have the ability to perform
its natural function. Generally, the unit of function in a polypeptide is a
dormain. Mere ability to be bound by an anti body or other receptor, either
with or without elicitation of an inmune response, is passive or does not
constitute "BE) d& & acti Wugleotide sequgarchasd tHesasid ipHP 3t o 3dd 4ound
by an anti bodyndiotiisidrat; necessarily biologically active. "Cinical grade
vector” as used herein neans a plasm d or other expression vector that is
capabl e of being expressed in Helicobacter or a non-pathogenic bacterium
engi neer el t GEHV® Neat ¥r es Hefpadltiicolfactierus Ere @ntiigeal (@cade vectors of
the present i i d t e antibiotic resistance markers for

sel ection anéﬁ%ﬁﬂﬁgggi ggﬂﬁﬁ%llfied to prevent replication outside the host
e.g. such as a suicide vector. An exanple of suicide systemin H . pylor
has been desgrEbad b :Panthelyate dliqe? Q@3 ueindfeeatison & Mty afhds)
109-116) . This systemintroduces a plasmd into H. pylari which contains
the Phi X174 NEWOFERE E COtE % SEEICACE Eﬁé’"‘st% Renatdirdat iCoryi&s42C for 5
hour s was0 usgdiCV)n cdireo drtigyenqul d nean that the ani mal woul d consune a
drink at 45-50 0C to raise the tenperature of the gastric environnent above
420C . A second exanple is the L-Dap sel ection system commonly used to

al | ow survi v&EQIDhadér:ert al Nupl@ets den seumwsineee wifed hsl sted aceeexposred
exanpl e, Kiralgehlhel PP IJanRClia@N n& slomunit Y50 8% h13&84164) . N this
systemthe ani mal subject nust” supplenent their diet wth a m ssing
substrate i. &Y% no-pimelic-acid (DAP), in order for the DapE deficient
H. pylors nmutant to survive. In order to eradicate the then

SEQ ID NO: 7 - Upstream primer (29 nucleotides);
SEQ ID NO: 8 - Downstream Primer (28 nucleotides);
20 SEQ ID NO: 9 - Oligonucleotide Primer (15 nucleotides).

DEFINITION OF TERMS

Prior to setting forth the invention, it may be helpful to
25 an understanding thereof to set forth definitions of

certain terms that will be used hereinafter.

An “antibiotic resistance gene” as defined herein includes
heterologous nucleic acid sequences purposely provided to a
30 vector and used as a selection system. The term “antibiotic
resistance gene” does not include other mechanisms or genes
that impart antibiotic resistance to naturally occurring

micro-flora organisms.

35 The term “attenuated” as used herein for example to
describe a bacterial strain, particularly an E. coli or a

Helicobacter strain such as Helicobacter pylori, is defined



DAP consunption is ceased. A third possible systemrelates to netronidazol e
sensitivity of H. pylori because of its rdxA gene. Excessive replication
of the rdwd2genasiss harnful to mamualian cells and E . ectiAv2bisweyatn,
duplication nmay be tolerated by the bacterium Therefore a Helicobacter
species of the present invention can be eangineered to contain two copies of
rdxA whi ch prevent the normal nutation-dependant rdxA | oss. The

| ntroduction of Ald:83% enoln of URGl QR IkhAGeNST w@%&é{g;ﬁi%ﬁg&%ﬁactef

genone shoulgresut in a Helicobacter strain, which is per
sensitive to thetr gningdidiee. WidshdvPe Rectsadel( streddrerid. , 182:
5082-5090) showed that the nitroreductase produced by a functional rdxA

gene convert metronl dazol.e from.a pr drug, to a bactericidal corrpound The
node of acti grrk? of- e 3’61 &6 é’ur?&oc 03Calis€ ErSakE G St 1€

Hel i cobach er appariony. t'oDpeedioalnl @ rbrxmlngllceipdme'tlam ased wieheire flex e@icieher
an anti body u I [5G0 i cekl ul f r | an ani mal
in response 'Etg) gﬁlbg)r% |p% thﬁ H%al%e(ge%#ggsﬁ‘)eed%ﬁzgl r(]:‘?Jr%ou ’5%‘% %oratory
met hods i ncl §diakge Wf@é’@naltllm dd fiod denlz feem” |)nk'é1dcﬂlm¢|§n(t§@r lsame ®gsays

(ELI SA) , radiiesiemyu taela%i@xl% (tBI A s, nEREYEE donteeehalt THANORFRER (el lielBOT)

i nmunof | uor escent Ug-‘,?) mil enent fi Xﬁtl on assays (CF), Western
Bl ot (WB) or Cz?r]frg aloén &PEEd e FOTEF It er 5K eéfé‘ d WHéhei n

refers tbOan;formaltalom adi ¢ rsu@@mrf@&demcuﬁumg behed ipelsy p@pishdetar, protein
whoseexpr essig %ﬂ]aﬁsde '1%%‘1}311?&% %%qgﬁgg e$t er,e%t gnﬁ%(/Peﬁtg?’ Ss%t Iug_glclhude t he

pronot er or conpone he AdFudes
constructs céb&blaéldfltm@@u@erréoam |li§en§éURNA fu@eté onheGapy'radd yus éthe

herein is defisnedoas e tdehi Very gfol@p%@qd@f ilsNbeleflaikho an animal in
need thereof using a reconbi nant vector. gene of 1 nterest can be a

transgene encoding for a therapeutic or prophylactlc protein or
15 Mere ability to be bound by an antibody or other receptor,

either with or without elicitation of an immune response,
is passive or does not constitute “biological activity”.
Any antigen has the ability to be bound by an antibody but
is not necessarily biologically active.
20
“Clinical grade vector” as used herein means a plasmid or
other expression vector that is capable of being expressed
in Helicobacter or a non-pathogenic bacterium engineered to
have features of Helicobacter. The clinical grade vectors
25 of the present invention do not use antibiotic resistance
markers for selection and/or have been modified to prevent

replication outside the host e.g. such as a suicide vector.

An example of suicide system in H. pylori has been

30 described by Panthel et al. 2003 (Infection & Immunity, 71:
109-116) . This system introduces a plasmid into H. pylori
which contains the PhiX174 lysis gene E. To eradicate the
strain, incubation at 42°C for 5 hours was used. In vivo
this would mean that the animal would consume a drink at

35 45-50°C to raise the temperature of the gastric environment
above 42°C.



pol ypeptide including, but not limted to cytokines, anti inflanmatories,
anti-prolif eratives, antibiotics, netabolic inhibitors/activators and

i mmunol ogvoabéey1amsi ve anti gens and fragnments thereof. PoTtAR00sI0E11" gene
t herapy” as used herein also includes gene replacenent technol ogi es
directed at both inherited and non-inherilted di sorders. The term

Hel i cobacter includes all bacteria of the genus Helicobacter including H

Eyl Fri and Ha sr&ﬁil 95| @&amﬂﬁ@ tiQT]Iﬁl‘féJ EQDa@ﬂsiﬁi%Sct]El@ﬁi %ry'dﬁetnhatcolm&llgj m | ar
iology to H_. ori_.i.n. that they are. capabl.e.of residing on the gastrjc
nucosa of pri“r‘?ﬁp%écoar?&/l@r’” S ABE Lo Te LR %r%lnﬁlu&a&ﬁsorﬂgb,s%ﬁ)gqngﬁ d
infection of pleEemiciese, Thoe teeramreles o Kenredpags esl .hAA%r | @it drav e been
modi fied so that, 1he, bagteriup hagh - mylefils fsg'%tt‘érnfsch%u%*% 351 @%bg%'ét' ty
to reside_on the gastric micosa. A "heterol ogous” pol ypeptide I's one not
native to>HelUShadpplenens. thedtr digitesddd By MHESIEGh sRst nakendt-@r-e or
pri O(r]I ‘to int :’cﬁ_dilﬂﬁtri ! i:cn{étleﬁ@dbifépltXMPﬁ)r,i li@lr AHY BN FRTH Q{het hﬁHarO;ﬁ,?fdequcient
encodi ng nucl eic_acid for the biologica active agent. "Host" as use
herei n def i ndl EWA AT EREETY &6 SIUEMt 61 A1 RESTel) CRasHaEia 198 GPerhe
present i nvemARorondastptiinel udesealsledani mal s. Specifically, hosts include,
but are not limted to, primates (including man) , bovine, equine, canine,
feline, porcine, ovine, rabbits, rodents, birds andfish . "Imunol ogically
inert" as0usdd thdrmsl postisdibll ensars tany redisdesnde, metglondidagodiecr oor gani sns

such as ni cr gfdn@ria ithaly dFew NQly IOV ekt YH fitcaMydamydne .r esponse in
its host. Exanpl es of |n?ﬁpolo ically inert materials as used herein

i ncl ude stai i SdtV&e F CPIRGESERL 1981 &hSorpiey 90ECH Sad3FBIEALL Hract i de,
medi cal gr adengpimedtiiaes cald st hedmimr efdlar.a elogeniesys dupltike thoas aaly be

ernton AP TR SSRer el ik s sepRgas Lhal

15 species of the present invention can be engineered to
contain two copies of rdxA which prevent the normal
mutation-dependant rdxA loss. The introduction of at least .
two functional rdxA genes into the Helicobacter genome
should result in a Helicobacter strain, which is

20 permanently sensitive to metronidazole. Jeong et al. 2000
(J. Bacteriol., 182: 5082-5090) showed that the
nitroreductase produced by a functional rdxA gene converts
metronidazole from a prodrug to a bactericidal compound.
The mode of action of the active compound is to cause DNA

25 Dbreaks of the Helicobacter genome.

“Detectable immune response” as used herein is either an
antibody (humoral) or cytotoxic (cellular) response formed
in an animal in response to an antigen that can be measured
30 using routine laboratory methods including, but not limited
to enzyme-linked immunosorbant assays (ELISA), radio-immune
assays (RIA), Enzyme-linked ImmunoSPOT  (ELISPOT),
immunofluorescent assays (IFA), complement fixation assays
(CF), Western Blot (WB) or an equivalent thereto.
35
“Gene of interest” as used herein refers to any nucleic

acid sequence encoding for a polypeptide or protein whose



in accordance with the teachings of the present invention. A detectable

i nune response i s not necessarily a "significant i mune response.” An

"i sol at edwowodemitss4aci d' is a nucleic acid the struct urepofiyahvesvoial not
identical to that of any naturally occurring nucleic acid or to that of any
fragnent of a naturally occurring genositendcleic acid spanning nore than
three separate genes. The termtherefore covers, for exanple, (a) a DNA

mojecu e whi ghobasstig sgay Eggeef gﬂetgeaeao@aaﬂge&ggt0&g " bir-NBagenegi C

DNA nol ecul e not of the_co sequénces that flank
that part of ipRéugsl ebal BXPROERE @ﬁn@ﬁﬁeéfrﬁﬁéléFséﬁl§ﬁWPﬁnﬁﬁF§h rpe

natural |y ocgHh§; o@bln@eaégtea@sacudcuaa@ép@babeaubBEOCa wBctobfor into the
genom ¢ DNA of a prokaré te or gﬁkyote in a nmanner sucﬁ that the
resul ti ng noP&CBHEPY A |88HF?C to any naturally occurring vector or
genom ¢ DNA; (c) a separate nol ecul e such as a cDNA, a genom c fragnent, a

fragment prodaggg DheROLYIELISESERALE LEACLLORERtRY asOknd asiaeggy'e@

fragnent; and rec |nant nucl eoti de sequence t
hybrid gene, ai gene Qfgéﬁéeéﬁé§d¢ﬁgaa AOSMaA pRonerd. tSﬁé@PﬁlééPPﬁ éxcl uded

fromthis dEEbEbkaﬂaa&eVQEnglcTﬁ@lgéner@%emhtb@egkXEuheaeoé €rhnB¥Yane
nol ecules, (ii) transfected cells, and %III as these

occur in a DRASPABAGr § °Zuéh tRETaPEBNACH gBﬁ8ﬁg815ﬁElFlBF&E?QMP8Fcent
identityld hopelggyptidk twelading,abud sequehnmeésedr tof cywokhuekei enadi-ds is

det er ni ned | t t = |
ncad Sor . LoRIIgbRGsRr985, L AMaGpERT seR A0S vas! P aN b BT Es TR abelitt
(Proc. Natl. 1Abablt5cs/aQSAv9@05s7an§8lmmumgggylcs&éw aftavgorNtAGENS

'ncorporatedahat?r%%ﬁeN%EA%EeQQQfXB?ﬁ§IhQ&ﬁ%&@”5“@En@lEﬁ%@ﬁby@ta§|us@é
Mbl. Biol. 215:403 19 AST nucl eoti de sear%BSﬁ are perf %%neg

with the NBLAS?eﬁPo§#§ﬁl1§€6P€ef066nﬁoF&Péﬁ&@ﬁefﬁ tes Qgﬁeﬁuéﬁé
sequencess hognl Bgeus ihdea inkel ane achndimbkeditkd disorders.

The term Helicobacter includes all bacteria of the genus
Helicobacter including H. pylori and H. mustelae. The term
also includes bacteria that have similar biology to H.

20 pylori in that they are capable of residing on the gastric
mucosa of primates and/or capable of establishing a
chronic, but isolated infection of the mucosa. The term
also encompasses bacteria that have been modified so that
the bacterium has H. pylori features such as the ability to

25 reside on the gastric mucosa.

A “heterologous” polypeptide is one not native to

Helicobacter, i.e., not expressed by Helicobacter in nature

or prior to introduction into Helicobacter, or an ancestor
30 thereof, of encoding nucleic acid for the bioclogically

active agent.

“Host” as used herein defines the intended recipient of a
therapeutic composition of the present invention. Host

35 includes all animals. Specifically, hosts include, but are
not limited to, primates (including man), bovine, equine,

canine, feline, porcine, ovine, rabbits, rodents, birds and



of the invention. BLAST protein searches are perfornmed with the XBLAST
program score=50, wordlength=3, to obtain am no acid sequences honol ogous
to a ref ewono®/melsgpeptide (eg., SEQID NO 2 ) . To obtrarmwgemmetil
alignments for conparison purposes, Gapped BLAST is utilised as described
in Altschul et al. (Nucleic Acids Res.-2573389-3402, 1997). Wen utilising
BLAST and Gapped BLAST progranms, the default paraneters of the respective
programs (eg.sf; ¥BLAST and NBLAST) are used. These maybe found on the Wrld
W de Wb at the URL "nchbi.nimnih.gov."” The term"reporter gene" as used
herein is a nucleic acid sequence incorporated into (or adjacent to) the
het er ol ogous “nu@heica oadicd 1efcadieny f as Lbedgareedh ishiarnesieanhanyprovi des
t he transforne ector exp gt f.interest an.identifia

phenot ype. % |ng &€ﬁ g 8%Q%8%%5§8?S§€n§§°§ncruH% éﬁglora e

b- galacto&rddseﬁ awyl@&evoaﬁdaCAigniSepeeﬁln@mmaﬁkeﬁspagsase@ A&seih@sitef er s
to an identifyi 1%@aeafct1%ﬁdu%td1%g(leaqa9t ¥Rk tPhRViedad 110 43 tysars herme

vector made in accordance wth the teachi ngs of the present invention. In
one enbodlneﬁ@céﬂd@hét@ﬂéééﬁ@ ﬁﬁ@@ﬁvlgﬁoFﬁ@P§6ﬁ€éﬁlﬁ@ Ly@eES: SUSha aepor t er
gene. "Sel ecipghlye pmankeride,’ &elde.@faablgea@ene,l'éstrleeoraher tgeneali cand loepor t er
mar ker " (referred to hegelna ter as.a % % n" as used Q%meln
refer to nuclP&RRESE & J@ﬁb§§e§ﬁ85dﬁﬁaep foﬁhe otfﬁﬁ'lt ai fat per mit
t he raplﬁold&m@ﬂhu&ﬂ|um1amyjumm@M@tm@mp@hsa thamsmmnﬂedlbaaﬂemﬂal vect or.
General |y, baclardial ol ofs eRd 1 10khniGal, gade’s ANG MG% N A Gaidance
with the teachln e present invention are those vectors having

sel ect abl e namke@qrrs?@tnq@o width &fcodearchd ngst o5 &threc présiesitajegention.

"Transgene” as J¢3EtheNel IR Tdspohseens haat rierdsiseritigd,a usi ng cDNA

technol ogy, into g cell in _a manner that ensures its function, replication
and transni ssiSd¥Hd g iEIYgEn & Esponse.
15

An “isolated nucleic acid” is a nucleic acid the structure
of which is not identical to that of any naturally
occurring nucleic acid or to that of any fragment of a
naturally occurring genomic nucleic acid spanning more than
20 three separate genes. The term therefore covers, for
example, (a) a DNA molecule which has the sequence of part
of a naturally occurring genomic DNA molecule but is not
flanked by both of the coding sequences that flank that
part of the molecule in the genome of the organism in which
"25 it naturally occurs; (b) a nucleic acid incorporated into a
vector or into the genomic DNA of a prokaryote or eukaryote
in a manner such that the resulting molecule is not
identical to any naturally occurring vector or genomic DNA;
(c) a separate molecule such as a cDNA, a genomic fragment,
30 a fragment produced by polymerase chain reaction (PCR), or
a restriction fragment; and (d) a recombinant nucleotide
sequence that is part of a hybrid gene, i.e., a gene
encoding a fusion protein. Specifically excluded from this
definition are nucleic acids present in mixtures of (i) DNA
35 molecules, (ii) transfected cells, and (iii) cell clones,
e.g., as these occur in a DNA library such as a cDNA or

genomic DNA library.



"Transform ng nucleic acid sequence" as used herein neans a plasmd, or

ot her expression cassette containing a nucleic acid sequence encoding a
gene of iwben@atis44sn sone enbodi nents of the present ineemawmsidoeinucl eic
aci d sequence can encode for one or nore therapeutic agents. "Transform ng
nucl ei ¢ aci d sequence" can al so be used tlf mean a "transgene" in accordance
with certain enbodi nents of the present invention. In another enbodi nent of
the present invention the transformng nucleic acid sequence includes

nucleic acid s ot € nd/ or. ot her. regul at or
el ements. The Lt?%]lijc?n cancer ér}g %n@h&é@l n r%f%’fs O R obt e t FRawrR
(e.g., |euken?®, okarwerruckric pedpris i desennied i sormerisiy alcjl'dsmtrmmpl asm

may be | ocat esk i Ka £ SSe Bel st ef, fimthpr&éowa@m%ééangsﬁ G8A 0N,
abdonen, Efne

t gestl ve system . 1iver ancreas, prostate

peritoneu I%%ggze@so?c%gét'e 290, dudind igd %?nd‘dbrl{)arféhg? At p@a‘bﬁ@h&l
par at hyr oi d, thch amqn;lle&ta@] ese i pvmzy 90 YeBTLE- 54y, 0i9H3), . UW&FISan Fye
head and neck, I, (central an her a S\ stem pelvic,
skin, soft t| iy e spl 66 %rrpa%rl u?otgh% “{@r‘{%ad}é ment the
term "cancer "pm%@mcmﬁrp@s@%@tplr eetnea'obl asfi giczbndsiobns2 Sed &xi-ed d,r om t he
group consi stigupof giyper jlasi éd £39- f?ﬁ@%%ﬁ t apl asi a

> se Y% spé}_yﬁf el.da%laéh AT

(e g., anectlve tl ssue netaplasia an , cervica

dyspl asi %&mﬂ%na‘%‘if’%ﬁ/s]&Oasﬂé{)rdlqr?gtefhoh%ert%rﬂﬁehmnt t he
term "cancer "nwm@nr@raaﬁﬁasc&emcgﬁbl%&m@lﬁcf &f tldve i s demsiel gated

(1o QLo SAF SR o DEALer L LGt Sl A
i mrune/ haerrat’fd;ﬁm@lmksilsmcegmms argeck el eiwordifeargt H=8 ,a t SAASA rOfamino
onkopanyy: (BSrAISE SE SLMAERA MIETRS
| ynphons; acut To obtain gapped alignments for comparlson
purposes, Gapped BLAST is utilised as described in Altschul
et al. (Nucleic Acids Res. 25:3389-3402, 1997). When
utilising BLAST and Gapped BLAST programs, the default
parameters of the respective programs (eg., XBLAST and
20 NBLAST) are used. These maybe found on the World Wide Web
at the URL “ncbi.nim.nih.gov.”

The term “reporter gene” as used herein is a nucleic acid
sequence incorporated into (or adjacent to) the

25 heterologous nucleic acid encoding for the gene of interest
that provides the transformed vector expressing the gene of
interest an identifiable phenotype. Non-limiting examples
of reporter genes include GFP, B-galactosidase, amylase,
and CAT.

30
“Screening marker” as used herein refers to an identifying
characteristic (phenotype) provided to a transformed vector
made in accordance with the teachings of the present
invention. In one embodiment of the present invention the

35 screening marker is a reporter gene.

“Selectable marker,” “selectable gene,” “reporter gene” and



| ynphocytic anaem a (ALL) , plasmacytomas, nultiple nyeloma, Burkitt's

| ymphoma, arthritis, asthma, AIDS, autoi mmune di sease, rheunmatoid

arthriti swogo@nibkasat ous di sease, i mmune defi ci ency, i ncammbaiypinownel

di sease, sepsis, neutropenia, neutrophilia, psoriasis, immune reactions to
transpl anted organs and tissues, syster &9 Upus erythemat osi s, haenophili a,
hyper coagul ati on, diabetes nellitus, endocarditis, neningitis, Lyne

Di sease, Cel i‘teenbsteas anantk el | eref esred heo tlerme inalf tseases otk ¢t a1 of

the reproductjyesyst eid \asdsas el ef&erxef@a% &&l;@aa?e%&ciuecr?@é’ét on

selected fromthe grou consisting of: cryptorchism I"gui nal
hernia, vari cg¥ed @%thm&@l%ru%ww%.mammt atitis,

mal acopl aki a, 1&@')’&%@‘(51&1 SHREH Bl SPTIRIN 1 6h G G NO¥Eh s SO USa S8l 1 a1
hea varlan aden

hyper pl asta, d menor carci nonma, Turner's syndrone,
nucopur ul ént cé/ec?tw ci (9 S v iR OJt GBS giegeth @hideicalit eri ne
cancer, pel vigradg1 amdatnmq,e dursmsmrdamie ol & uhmct&rackmmﬁé aife waancer,
Kl i nefel t er 'p% qr;g,er}\@b 'S S YR, Cpcrqerrgat NN uJ[ att_{

di abetesnel I i'tus, cystic rosis, Kartagener's syn o
at r ophy, test”iac‘iheé‘rs ftdf thidatin enasste Hiax aéﬁlwcniltcesna@stam@ dym tis,
orchitis, gonorrhoea, syphilis, testicular torsion, vasitis nodosa, germ

cel | tunFQrs,“ tromal tunours, rrenorrhea retroverted ut er us,
endonet ri osi s,” FABIGIHs, é’rﬁﬁfﬁ i RARLE 13 BIIAR ddi@tanshor r hoea,

Cushing's syrld‘rs:erre:,emydaiumb faNA e im0 IASHET NBIE S &8 YJwdrions, aorn%miékr e
nmenopause, pr. Q) r t e pal ysfunctional uterin

bl eedi ng, cert\%%gc?tl rgLntlt% cug]rc\?clrlcol d reﬁr@ucdgﬁ:urﬂ &it® & ériltsissm”cérs\/l cal
dyspl asi a, ceér \ﬂct,raflalp(ﬂ% Nabot hi an cyst s, cervical erosion, cervical

i nconpet ence, cervi cal neopl asns, pseudoher maphr oditism and prenenstrual

syndrone, . The _term "a di sease or, condition of the nuscul oskel et al
15 Transforming nucleic acid sequence” as used herein means a

plasmid, or other expression cassette containing a nucleic
acid sequence encoding a gene of interest. In some
embodiments of the present invention the nucleic acid
sequence can encode for one or more therapeutic agents.

20 “Transforming nucleic acid sequence” can also be used to
mean a “transgene” in accordance with certain embodiments
of the present invention. In another embodiment of the
present invention the transforming nucleic acid sequence
includes nucleic acid sequence encoding for a promoter

25 and/or other regulatory elements.

The term “cancer” as used herein refers to neoplastic
diseases (e.g., leukemia, cancers and “hyperproliferative
disorders”). The neoplasm may be located in a tissue

30 selected from the group consisting of: colon, abdomen,
bone, breast, digestive system, liver, pancreas, prostate,
peritoneum, lung, blood (e.g., leukemia), endocrine glands
(adrenal, parathyroid, pituitary, testicles, ovary, thymus,
thyroid), uterus, eye, head and neck, nervous (central and

35 peripheral), lymphatic system, pelvic, skin, soft tissue,
spleen, thoracic, and urogenital.



systent as used herein refers to a disease or condition selected fromthe
group consisting of: bone cancers (e.g., osteochondronas, benign
chondr omawo 206wnsisbl ast ona, chondronyxoi d fi bromas, ostrewiAl20&IBOTRS,
giant cell tunours, multiple myel ona, osteosarcomas), Paget 's Di sease,
rheumatoid arthritis, systemic |upus ery@ermatosus, osteonyelitis, Lyne

Di sease, gout, bursitis, tendonitis, osteoporosis, osteoarthritis, nuscul ar
dyst rOphé, mﬁmmtﬂﬂkzddiﬁwﬁa;ﬂneh mmhewaanceamli angd ia@imrqa*dsear&siéﬁzheihe
term"a disease ar condition.af the cardi ovascul ar _systent as us erein
refers to a d]esoé);saesctd?c Sor |J’tt|lc()°rglsseﬁeecetcgt§ % R %élegrgort?ﬁlpccﬁ?ﬁss]ﬁ of°
nyxonmas, fi briomees;prdwilzdoia.anas e nskomd tavizsic Ul vare rabreeriredl /i tiedslegg
congenital heart, def : : i j Y

def ects), hea(%{'gdfi 'secggjter%cet.clgfé,e%%;rl%r %ﬁ%ﬁ%ﬁ@s{ﬁﬂé a?fltSSl [ s({eétdgde',’
arrhyt hni &, tCeACadicy,SHiaRia 1 Ao PeHicRarimogian shspd asdidocarditis) |

cardiac arrest, heart valve disease (e.g., stenosis, regurgitation,

prol apse), vascul ar,_.di sease (.e.qQ.,, %é{)ertensi“on, coronary artery disease,
angi na, aneurisM ANSH i%@oﬁoéf‘t?g]ts', 9 pIferhl SRR ar‘aqtﬁy%eeé‘é: passes
hyponat r em abenjigenmatysemda, i ffeppakialeemiisso ratedt pelerdtaddefiramm e toggromp' a

di sease or cc&rbgi i Jd ; 1 xed. f etal, i er 0 a
di sease or con |s£ﬁs?r}n§glsogft tei%q‘\‘l%g]mrﬁlﬁ@ Sr’ou%bcrggl?ﬁéﬁﬁgé&g#ﬁgslﬁrnnd Bi O|tda,
hydr anené@phdlis susednydia ramtyosi s, fetal al cohol syndrome, diabetes

mel litus, PKU, Down's syndrome, Patau syndrone, Edwards syndrone, Turner

Syndr one, cutine B o HEIGLE €16 L ATGE I G 8 |1 3* van Crevel d

syndrone, HolitmnOreemisiendrtomn i dfard agertem’s yednoer] héackiel -re@eattercsyndr one,

Sei i tar synaPaiE ot TR O D S R GRSt SSO e i e

radi us (TAR) anauiricve panaydcirEaniGol |levkopemdreo mgh ninbdd carte psymidr,one,
leukemia, Hodgkin's disease, non-Hodgkin's lymphoma, acute
lymphocytic anaemia (ALL), plasmacytomas, multiple myeloma,
Burkitt's lymphoma, arthritis, asthma, AIDS, autoimmune
disease, rheumatoid arthritis, granulomatous disease,

20 immune deficiency, inflammatory bowel disease, sepsis,
neutropenia, neutrophilia, psoriasis, immune reactions to
transplanted organs and tissues, systemic lupus
erythematosis, haemophilia, hypercoagulation, diabetes
mellitus, endocarditis, meningitis, Lyme Disease, Celiac

25 disease and allergies.

The term “a disease or condition of the reproductive
system” as used herein refers to a disease or condition
selected from the group consisting of: cryptorchism,

30 prostatitis, inguinal hernia, varicocele, leydig cell
tumours, verrucous carcinoma, prostatitis, malacoplakia,
Peyronie's disease, penile carcinoma, squamous cell
hyperplasia, dysmenorrhea, ovarian adenocarcinoma, Turner's
syndrome, mucopurulent cervicitis, Sertoli-leydig tumours,

35 ovarian cancer, uterine cancer, pelvic inflammatory
disease, testicular cancer, prostate cancer, Klinefelter's

syndrome, Young's syndrome, premature ejaculation, diabetes



Hi rschsprung' s di sease, Meckel's diverticulum polycystic kidney disease,
Turner's syndronme, and gonadal dysgenesis, Klippel-Feil syndrone,

Cst ogenesweo 20ogpasfsect a, nuscul ar dystrophy, Tay-Sachs dipseaaroosibiarh s
tumour, neurobl astoma, and retinoblastonma. The term "a di sease or condition
of the excretory systemt as used herein eéfers to a disease or condition
sel ected fromthe group consisting of: bladder cancer, prostate cancer,

beni gn prost%@uqlmmger@b%&u@,fab&@@q% dkﬁq&@@@%e&esgsyn@&b&@ry
i nconti nence, uril nary ret ent uri nar obstr UCtI on,. urli nar tract

Infections, ICREEASHLEFaREEP yy Lesyig 3F|FF?1nﬁééFdﬁénl@nBF&Bdér
hemat uri a) , eceppicditestder,s epddd dymiydsonepiehdsiis, poobeirhdeka, renal

failure, yeI r|t| Mol i thi asi s, tef hr y, and unllateral
obstructive u&%% %efhé%bé%%|$§r3305 sbgé%Qggn %ﬁ%o% of tfle®
neural/se%soﬁym9V§ﬁenﬁt§9m@§eduméﬂéﬁm detaenorashgadi seageover tednditeiros ,

sel ect ed frO@hha%e@&q%@lgon%h§&b&asofadgh%mgo%agcegne%uqatog§abﬂe%hgﬁb
glioma, brain tunours, central. nervous sy sten%arlnar ynmphona, centra

nervous syst EMEPPABRGRE, CHsBRNI & SASCLORGY daéﬁélééF@bﬁ§ﬂe§strocytona

neur odegener alsheemdind 6r dgnsiromey. préhéh&k@eme&oﬁb%%@$epr@b@@hbﬁ%|dt Jakob
D sease, ParKki son S D%%%%s% Qd dl%& hlctPr%%ﬁgile Denegﬁia).
encephal omyeP'PrS HYee PES AT SnBCAYPS ! netis PEEEHIE BrEFR 8% eases
(e.qg., pHénybbeNonutua,an@rpmnav@Eevaanb@sylmQGOQQEMdEamcyprvicemébeIIar

ataxi a, atax g i a S phreni a,
attention deF%g%?b%PsESQE?%Sﬁﬁpe?ggﬁlgglE? Flonggggﬁgﬁfnd? st ér, autism

and obseSS|véeéﬁﬁﬁéﬂsﬁﬁésdp§or&@Fglc?ﬁelP@PWPeéeép§ea§€rﬁﬁcééndlt|on of the

respiratory syspeakbmes psesdoteemdphebais ik, aafidspaemedltdsar der sel ected
fromthe grou% §pn5|st|ng of : cancers of the respiratory system such as

| ar ynx cancef® nx cancer, trachea cancer, epiglottis cancer, |ung
cancer, Bﬁuanous cel

The term “a disease or condition of the musculoskeletal
system” as used herein refers to a disease or condition
selected from the group consisting of: bone cancers (e.qg.,
osteochondromas, benign chondromas, chondroblastoma,

20 chondromyxoid fibromas, osteoid osteomas, giant cell
tumours, multiple myeloma, osteosarcomas), Paget's Disease,
rheumatoid arthritis, systemic lupus erythematosus,
osteomyelitis, Lyme Disease, gout, bursitis, tendonitis,
osteoporosis, osteoarthritis, muscular dystrophy,

25 mitochondrial myopathy, cachexia, and multiple sclerosis.

The term “a disease or condition of the cardiovascular
system” as used herein refers to a disease or condition
selected from the group consisting of: myxomas, fibromas,
30 rhabdomyomas, cardiovascular abnormalities (e.q.,
congenital heart defects, cerebral arteriovenous
malformations, septal defects), heart disease (e.g., heart
failure, congestive heart disease, arrhythmia, tachycardia,
fibrillation, pericardial Disease, endocarditis), cardiac
35 arrest, heart valve disease (e.g., stenosis, regurgitation,
prolapse), vascular disease (e.g., hypertension, coronary

artery disease, angina, aneurism, arteriosclerosis,



carcinomas, small cell (oat cell) carcinomas, |arge cell carcinomas, and
adenocarci nomas. Allergic reactions, cystic fibrosis, sarcoidosis,

hi sti ocytwei2goa015445nfiltrative lung di seases (e.g., pul romayueodsidornsi s and
| ynphoid interstitial pneunonia), obstructive airway di seases (e.g.,

ast hma, enphysenmm, chronic or acute brenekitis) , occupational |ung

di seases (e.g., silicosis and asbestosis) , pneunonia, and pleurisy. The

term"a di Seass Phndivdsan iy (it IMOCT M SR 2 S HARhNS &L refers

to a disease.or condition se|ected from'the group consli'sti'ng of : cancers of
endocri ne ti SSRAKEGFRIGg ?@’Fif’{kac;ﬁﬁ‘l?@rs of the hypothal anus, pituitary

gl and, thyroid gl and, parathyroid glands pancreas, adrenal glands
ovaries, and est etes (e bet es, i nsi.pi dus pe ype
Il di abet es Tt eusﬁ 4 %té onciie e 955 edfl?)oecgla}sw ld‘res?J gqagr‘?dls
(e.g., hyper p‘n!st msteaﬂr |®nemymﬂcﬁetrm ttapr @rﬂl%qmomudcmmtdxw fses'lre)ct,ed

hypot hyr oi di SfRo WY A8 QOIdL o F N gydi sorders (e.g., nale
and femal e |nfeort|I|ty ugjlsordelrsrenltg‘:ltoed %(Hl ena Eﬁands (e.qg.,

Addi son' s Di QQ@HWHW’em%Qfé{qrﬁwl%née@ﬁh W@@ylﬁj’ﬂtﬂ@mer
ki dney cancerdi(@etes hrme_rlrteamrm tDoansid isgiroi,| reARGelsyrbnd,| m s

tunour), dia phr ath nterstlt nephritis, cystic kldney
di sease, gl o%}ru TSivephi rom dlrnelr r?@@ré)ﬁ‘tﬁ’al 85 %M“ée
gl oner ul dbephitanpen tand sgdrwir@rmﬁl,onémmatds scyamia:@aheby Cautwammsya dlicerer, der s;

such as Coodpastiy § %Sy YY), d q.,?!y ARSI e rer isease
or condition of lt he adla% esti ve%qslyasteejreémL%l g)glq&ler% n%rlel;yeérsvt 'Bre eg'g;se or

condi tion selSEYE®Me oMt ite Qiedu S Yoshisimsy i ﬁ‘gﬂr@fagqmecrersamdx@n@ol Maoskel‘
appendi ci ti s,Grapehn'syrdirsars e NdeeRat Istyrmrdﬁ%patpamqra,%&haiamqat d R, al

hertenston SOLSEINATR Satben o i gea NS e (B T ey
cancer, tanc@pmf’rz tsya dyidne , d wtir,ontodryiase ndfa talives eaal (mdlus (TAR)
syndrome, Treacher Collins syndrome, Williams syndrome,
Hirschsprung's disease, Meckel's diverticulum, polycystic
kidney disease, Turner's syndrome, and gonadal dysgenesis,
Klippel-Feil syndrome, Ostogenesis imperfecta, muscular
20 dystrophy, Tay-Sachs disease, Wilm's tumour,
neuroblastoma, and retinoblastoma.

The term “a disease or condition of the excretory system”
as used herein refers to a disease or condition selected

25 from the group consisting of: bladder cancer, prostate
cancer, benign prostatic hyperplasia, bladder disorders
(e.g., urinary incontinence, urinary retention, urinary
obstruction, urinary tract Infections, interstitial
cystitis, prostatitis, neurogenic bladder, hematuria),

30 renal disorders (e.g., hydronephrosis, proteinuria, renal
failure, pyelonephritis, urolithiasis, reflux nephropathy,
and unilateral obstructive uropathy).

The term “a disease or condition of the neural/sensory
35 system” as used herein refers to a disease or condition
selected from the group consisting of: brain cancer (e.g.,

brain stem glioma, brain tumours, central nervous system



(e.g., polyps or cancers), and cirrhosis), pancreatitis, ulcerative

di sease, pyloric stenosis, gastroenteritis, gastritis, gastric atropy,
beni gn t uwownes/mfssshe duodenum distension, irritable becelAwryisoore,

mal absor pti on, congenital disorders of the small intestine, bacterial and
parasitic infection, negacol on, Hi rschspedng' s di sease, aganglionic
megacol on, acquired negacolon, colitis, anorectal disorders (e.g., anal

fistulas, haqwlm@yqsn,y@%w@m rc@lnt@aqorn@%%u%f sty@%elnf S mdt®nk,» Wlson's
di sease, henochr t05|s stic fibrosjs, ﬁﬁr atresia, and al pha

1-antitrypsi FdePedil@rc PBst, ﬂ&%ﬁﬂ%a'hfﬁng@ﬁ§P6 ER&ITOGYRINEs| s, and
j aundi ce. ThaeMm@aegeme&eaaeeomuymrmekgoneob thal&@@na@&vwenhsamﬁkhelial"

as used herei f 00) S r.c it sel cted fromthe group
consistin Egeg%ﬁ%%%fvvg%#g%%Eﬁﬁﬁﬁgbﬁl%gggln%gxe ?Gﬁﬁggtlvgnt ssue
di sease, ¥ocdldiopathdld &irelsppdrls dsimentdgi)t henicaphmdoayledsitd,s, cerebral

mucoepi t hel i @, 19¥SR, agledi ngfidfils, v meth@sh id $2a3%, dﬁ%@%@%@ﬁ'%‘%’ cystic
hyper pl asi a, cerehral dysplasia,tissue hypertrophy, Al zhei ner's 'di sease,

Iynphoprol|f@@&@ﬁ@&e&P§8F&éranﬁan€H§@F§nCa§bﬁ§dﬁéﬁﬁoﬁ@¢ﬂﬁéﬁm§y @ ohn' s
di sease, permememaalamaembaaaldm&a&hbl&eAdﬂ@a@@tasdbse@&@,AIDs Dementia

gl onmer ul onep r|t|s bul | Qus nphi_goi Si.ogre ndrone, di abetes

mel litus, cystie Fxbrgg'lzo FE&BFaSP%§§nk gpe@@&&§¥5w€l S§5EEGsar com,
chondrosb@coﬂapeggtéow@r@$¢9pto©me@@iath¢|Uusorpembod@muahndaa@ase wound
heal i ng, relgggkgglgglggggﬁ lg%sdlgg§gglltls polyarteritis nodosa,

Wegener's granul onat osi s, lulitis, rheunat0|d arthritis, psoriatic
arthritis, discoid |upus erythenatosus system c | upus erythenatosus,

scleroderna TGBESEr&NNQF@H@ea@bo@&e&o%dQYﬂ@h06E1tB@'Y@%@ikﬁ%%r system”
der mat omyosi ti s connect.i ve %ISSUE di sease, relapsing p F&c ondritis,

vascul i tis, BéﬁdxggﬁgﬁpeFﬁfffﬁd S8, HSeeREN] TnGdSSERS PSPy &CEEM ti s
nodosa, lénpdm@m thieantronel kpnaitsering of : Takayass' ®father irkispiratory

system such as larynx cancer, pharynx cancer, trachea
cancer, epiglottis cancer, lung cancer, squamous cell
carcinomas, small cell (ocat cell) carcinomas, large cell
carcinomas, and adenocarcinomas. Allergic reactions, cystic
20 fibrosis, sarcoidosis, histiocytosis X, infiltrative lung
diseases (e.g., pulmonary fibrosis and lymphoid
interstitial pneumonia), obstructive airway diseases (e.qg.,
asthma, emphysema, chronic or acute bronchitis),
occupational lung diseases (e.g., silicosis and

25 asbestosis), pneumonia, and pleurisy.

The term “a disease or condition of the endocrine system”
as used herein refers to a disease or condition selected
from the group consisting of: cancers of endocrine tissues

30 and organs (e.g., cancers of the hypothalamus, pituitary
gland, thyroid gland, parathyroid glands, pancreas, adrenal
glands, ovaries, and testes), diabetes (e.g., diabetes
insipidus, type I and type II diabetes mellitus), obesity,
disorders related to pituitary glands (e.g.,

35 hyperpituitarism, hypopituitarism, and pituitary dwarfism),
hypothyroidism, hyperthyroidism, goiter, reproductive

disorders (e.g., male and female infertility), disorders



Wegener's granul omatosis, Reiter's syndrone, Behcet's syndrome, ankyl osing
spondylitis, cellulitis, keloids, Ehler Danlos syndrone, Mrfan syndrone,
pseudoxamnwormosliasisi cum ost eogenese inperfecta, chondr edysyahessicasil

epi dernol ysi s bullosa, Al port syndrone, and cutis |laxa. The term"a" and
"the" as used in the present descriptiveZés-intended to include both one
(the singular) and nore than one (plural) . A "therapeutically effective
amount" of arralcatecd tagertdreralcgitantk | (Gn of, dghtsords deseradeed herein i s
under st ood t @ LQIERYY MRUN 1 ti d Gt t gesided i se
but insuffi ciQ:ent téjszc%ur?(}og tochlee];n];Cg/ét ia\cfler? tc% égfdr ed %sponsee),’ fk:‘)lr%ﬁ]%gp
exanpl e, may CEOFAY t (@& t-hd YRSaRNIIoMeaf ter aFiff iarent ofdd/ srangedeptads e

det ect abl e antiilhody tiri®ir)l,e\@lapdt ix bl cRITH S ithedasage1and durati on
of treatnent of .the .preparation.to he admnistered to a subject w.ll be
det er m ned by a1t [P Rasi o i er it GHAGRS /h e S oG e Sof
treatnent, ancew., Igthsicandizd gpge liseex;atisieg il omedtudein epfh rexiist iargl

di seasedst at e )y j almag, t §H§'|.<;%[ a ifd.c lation
of Heli cobactegelr an ltowee%gjgﬁécqof |(n?lts%1des%1pparo uct “ﬁ_%%@gﬁé% tug:rhmésa
treat nent folCamPaajrects sHslysiedse andefrfepdtiosa icaveisisr.efers to the

| evel of the desired activity of the nolecules and not necessarily limted

to the n er_of nolegules. For exanple, the effective |evel of anylin may
be decr egéde)d The §ﬁ%lqa?t R HESIN r?rsg%’\ﬁlit&r?rbf%ﬁhr‘?g AR Ve SYFHR s,

Wi thout a neecessared ¢rnedni trwﬁer@?afoe%@ﬂs%dé&_mmid_mﬁd‘d e lartdda
i or der s 1 dTay TH S U RS Ao S e A eaed Frdvart od or
anel i or at ed taRsughH aie syodircdin 'en défsegiwesl iheradtiibiist,y heflagse i ncl ude
condi tions t haf-yHa 19MANGELd p BAAGLTRARE s i, MUhed iRy, 14R&! I Rad iy
exanpl e, _grow h hornpne réelease or drive to _eat. The physiological actions
of ghrel? adf the digestive system (e.g., biliary tract cancer,
stomach cancer, colon cancer, gastric cancer, pancreatic
cancer, cancer of the bile duct, tumours of the colon
(e.g., polyps or cancers), and cirrhosis), pancreatitis,
ulcerative disease, pyloric stenosis, gastroenteritis,

20 gastritis, gastric atropy, benign tumours of the duodenum,
distension, irritable bowel syndrome, malabsorption,
congenital disorders of the small intestine, bacterial and
parasitic infection, megacolon, Hirschsprung's disease,
aganglionic megacolon, acquired megacolon, colitis,

25 anorectal disorders (e.g., anal fistulas, haemorrhoids),
congenital disorders of the liver (e.g., Wilson's disease,
hemochromatosis, cystic fibrosis, biliary atresia, and
alpha l-antitrypsin deficiency), portal hypertension,
cholelithiasis, and jaundice.

30
The term “a disease or condition of the connective /
epithelial” as used herein refers to a disease or condition
selected from the group consisting of: connective tissue
metaplasia, mixed connective tissue disease, focal

35 epithelial hyperplasia, epithelial metaplasia,
mucoepithelial dysplasia, graft v. host disease,

polymyositis, cystic hyperplasia, cerebral dysplasia,



considered to include, by way of exanple, the stinulation of growth hornone
rel ease, the stinmulation of hornone secretion fromlactotrophs and

corti cot rewpeasgs/asaxi geni ¢ and cardi ovascul ar acti ons, apCrrA2edsidoenati ve
effects on thyroid and breast tunors and regul ation of gastric notility and
acid secretion through vagal nedi ati on- @See WD 2005021026) . Thr oughout
the specification, unless the context requires ot herw se, the wor d

"conprise” Ortl\é%UeatHy?& Fph3S R1GHMMeYOS’ QAlsea&IPrising”, wll be
under st ood tg i ncl usi on, of statéﬂ i nteger or group of integers
but not the k@%@§$§ It iy lﬁﬁhgﬁﬁo O%f' Si ntegers. Were the
definition Ohaumd@idmmmmﬁemxbnomﬁdMe eomﬁ&@bweuseﬁjmgaﬁbm@ @habh?aterm
applicant in ti itio e er SS

SPeci {1 cal |y TPETal BeRED ot R T o o sbrdr

descri bi ng t@@mpme§@nﬁ,lﬁm@mwﬁ@d5|@wm@nmme,|d1ab§tﬁe U@ldndeﬁstauﬁtuhat

this inventi Q'lb'r%s’l%t losHeled als? GRAY, t loiledid 1% sPXaD! Ified SaRiads and may,
of course, vary. i's also to be understood that the ‘term nol ogy used

herein is fthﬂ‘PélrﬁL?raﬁ@@aof %é@@ﬂ%“or%@Sparoet@mc&rrté\rm&d.s@megl@pomél
i nvention onldd.seak@,i son@id |h@raer1d@d tﬁélb@shln@l fplollgfc\MEbln@Ii'l\Mﬂs' be Iimted

ly by th tions at ent,s an
ggprlcétloﬁs%gpteg %erél nﬁ%ﬁgﬁﬁglgéﬁppg%gﬁaln F%en§FeSh@Fgﬁgﬁoﬁ@%Pﬁ&Fated
by ref er®hce cied lulditd sentriheetmat oligvenrehr ifpilsl, i patirdas inertritbired ilsgr ei n ar e
cited for ! heiRu6REse Bhsdeselihiigo2nd, disehenling 11RePL Qéz%%%h%tos%%gent S

and vectors which are report 3@ he publications a ht "bé "used
in connectloﬁﬁheFﬁdPﬁ@avn@@ﬁﬁﬁoﬁynﬂépmengSﬁ@@ée@ ﬁsSW@dH@m@onstrued as an

adni ssi on t hablyhgositanrt, i eR rins toaly osnkiill, edhike carbagale 154ch idissel osure by
virtue of prlor %%%?”t qap31ng polychondritis, vasculitis, Henoch-
15 Schonlein syndrome, erythema nodosum, polyarteritis nodosa,
temporal (giant cell) arteritis, Takayasu's arteritis,
Wegener's granulomatosis, Reiter's syndrome, Behcet's
syndrome, ankylosing spondylitis, cellulitis, keloids,
Ehler Danlos syndrome, Marfan syndrome, pseudoxantoma
20 elasticum, osteogenese imperfecta, chondrodysplasias,

epidermolysis bullosa, Alport syndrome, and cutis laxa.

The term “a” and “the” as used in the present descriptive
is intended to include both one (the singular) and more
25 than one (plural).

A “therapeutically effective amount” of an active agent or
combination of agents as described herein is understood to
comprise an amount effective to elicit the desired response

30 Dbut insufficient to cause a toxic reaction. A desired
response, for example, may constitute the formation of a
sufficient and/or acceptable detectable antibody titer
level in a blood sample. The dosage and duration of
treatment of the preparation to be administered to a

35 subject will be determined by the health professional
attending the subject in need of treatment, and will

consider the age, sex, weight, extent of existing diseased



Furthernore, the practice of the present invention enploys, unless

ot herw se i ndicated, conventional inmmunol ogi cal and nol ecul ar bi ol ogi cal

t echni quewoaneb/pbasnmacol ogy within the skill of the art pcSwahodsmohniques
are well known to the skilled worker, and are explained fully in the
literature. See, eg., Coligan et al. "Cupgent protocols in Protein Science"
(1999) Volune | and Il (John Wley & Sons Inc.); Sanbrook et al.,

(Mol ecul ar d_@ni,ng: r: r | 2 & iti , .d.Spring
Har bor Labor5%%?398??55%?%6359?{5%%%%% gﬁnggiF?%geEQfEa%%25§%§4ﬁl§P D .F
Bi ocheni cal HEfgriydétiing PdndgtefoRes t e engwihiel i9eBsole fCdmsamEStNY, 1986.

It nmust be neirefiddtabeanguseddieseitheaitdeatche FRReRGRAGH MRt .t he
singular forns "a," "an,” and "the" include plural reference unless the

context clearly dictates otherw se. Thus, for exanple, a reference to "a
nucl ei ¢ ati d'Thenghudes,a “plfdealtiitve devedlh redelrsl ¢oatihds,leard afr eher ence

to "an isola : ti.de™ i I r.e e.aqr re ti 71 ..and so
forth. UnIesgﬁ%gggﬁggggﬁﬁgﬁxﬁggfkgfl9@2@%&#gglaggdgggig%ggFF%%ﬁéyhs used
herei n have tHH@isgse tveihiengsmks rc ofmBwilEcydgsrst dod Ieyaopd eof tdedi nary

skil'l in thecFfleckqvehileRelihos afyanh @R yOelorgs reAlskiowgh saihuTaker i al s
and net hods sim l.ar or eguLvaI nt tqQ those_descri bed herein can be used to

practice or CEIE1lRe SEEESERLT NVeNEEq, 2MNd 15 SNSRI Ltk Ser MAILEORYd et hods
are now Hescmicoedsabgl icoarymiftantiedepeehise danmpoe biroushtand Fueleamyddinds

to specific r si:te i.thin.the animal body is an ongoing chal |l enge
faced by the&%Fggkée&él%p%@%geg%dustry. The present inventor has devel oped
a HelicoJdbacter-based bacterial delivery system capable of carrying vectors

encodi ng bi olig@i eRlra¥ca0hhve 198RS o MARLE i1 RESE AR §130e gpRmessed on”
the surface of the bacterium or secreted therefrom In one enbodi nent, the

bact eri um i s T8 E§F&cites 28y AOPPLSHELR: éPatVGre Brefréfabry PHEVERFEsr O | n
sone 15 ameliorated through the modulation of ghrelin activity.

These include conditions that are enhanced, exacerbated or
stimulated by ghrelin, for example, growth hormone release
or drive to eat. The physiological actions of ghrelin are
considered to include, by way of example, the stimulation
20 of growth hormone release, the stimulation of hormone
secretion from lactotrophs and corticotropes, orexigenic
and cardiovascular actions, anti-proliferative effects on
thyroid and breast tumors and regulation of gastric
motility and acid secretion through vagal mediation. (See
25 WO 2005021026) .

Throughout the specification, unless the context requireé
otherwise, the word “comprise” or variations such as
“comprises” or “comprising”, will be understood to imply

30 the inclusion of a stated integer or group of integers but
not the exclusion of any other integer or group of

integers.

Where the definition of terms departs from the commonly
35 used meaning of the term, applicant intends to utilize the

definitions provided herein, unless specifically indicated.



enbodi nents the strain of H. pylori can be any strain known in the field.
In sone enbodi nents, the H. pylori strain is a non-pathogenic strain such
as genonmwoeeai1M486695. | n anot her enbodi nent, a bact ercumu2odsier21t han

Hel i cobacter, is utilised wherein the bacterium has been genetically
altered such that it has Helicobacter er2h - pylori features including the
ability to chronically col onise the gastric nucosa or other areas of
gastrointestinal tract, urinary tract, bronchial epitheliumor other
mucosal organ, wthout significant toxicity to the host. In one enbodi nent,
the H . pyl oPETRILERe DESCRIPTION OF ISENINVENTIONt the pat hogenic feat ures

have been renoved and/or attenuated. For exanple t he vacuol ating cytotoxin

and the cag pat eni city i.sl and genes c e renmoved so tha

oyl ort i o e BB BE BT DL ORE RS ety PRACH TpebAE Ihad thagh O
nani pul ated $e uhate rsaoedofhiatte thatshdgernt ibeatisr esthaveileen toenoved
and/or atten yatr%qcu ik 2 111 4V ACUAIAL! BAICKLO! Oé'fn G cLhe G3q
pat hogenicity 1 sl an es can be renove é ylori' aré‘l'ess
pat hogeni c. Aﬁtéﬁuéﬂﬁﬁgt@upgtN@ﬁ§r@&@0@ethﬁ¢rGéﬁcé@rmﬁﬂ@lH@W’@@@dcter usi ng

non- speci f i ¢ HaHeagen@sirs reichize uQ@%@bC@E|Hes@ihﬁgng particular
N-met hyl - N-ni tto-Nnitroso rtg@lne usi ng reconbi.nant DNA technologles
p

The skilled FEPSGHTGLE & A0SO, B Lifet ROGS 151 noEfe 1ptesdsd t

i nvent i ohO cobled 1haittded twhidel wmidl &er digeteldd bndlyopiycahlky appkindedagent s.
Exanmpl es of syitahl e agents include ones which are capable of functioning
| ocally or systenlcally eg an agent capabl e of exerting endocrine
activities affecting |ocal or whol e-body netabolismand/ or an agent which

i's capable Ohlqe%%%QHnglbh% a? %%h%%eﬁn@fp%%gh% Q%bqng@gohg theeq
i mmuno/ haenopoei tic system and/ or an agent which iS capable of affecting

the vi abil it PeT§iowt W &ﬁ&eﬁlﬁP@F@nPFaﬂPéﬁaofa§ev§?F§PV NCREPRERLSA DY
neopl astl® cellferiencehenbadyier caftfieetiyng Hole vietupablegdlabingn or

mentioned herein are cited for the purpose of describing

and disclosing the protocols, reagents and vectors which
are reported in the publications and which might be used in
connection with the invention. Nothing herein is to be

20 construed as an admission that the invention is not
entitled to antedate such disclosure by virtue of prior

invention.

Furthermore, the practice of the present invention employs,

25 unless otherwise indicated, conventional immunological and
molecular biological techniques and pharmacology within the
skill of the art. Such techniques are well known to the
skilled worker, and are explained fully in the literature.
See, eg., Coligan et al. “Current protocols in Protein

30 Science” (1999) Volume I and II (John Wiley & Sons Inc.);
Sambrook et al., (Molecular Cloning: A Laboratory Manual,
2™ & 3% Editions, Cold Spring Harbor Laboratory press
(1989) (2001); and Bailey, J.E. and 0llis, D.F.,
Biochemical Engineering Fundamentals, McGraw-Hill Book

35 Company, NY, 1986.

It must be noted that as used herein and in the appended



i nducti on of acute phase inflammatory responses to injury and infection
and/ or an agent which is capabl e of enhancing or inducing resistance to

i nfecti onwofhwemlibsasand ti ssues nedi ated by chenoki nes aetirmg200%/dai r
target cell receptors, or the proliferation of epithelial cells or the
pronotion of wound healing and/or an aged8 whi ch nodul ates the expression
or production of substances by cells in the body. Specific exanples of such

blfloglcallyca@hm%e %%@n%angnqbudeommsuPan Jaaw’h ahar mene;” Qh@ﬂadbinh |
calcitonin tel i Si or none yr0| sonmtostatin, thyro
stinul ati ng Fo# ﬁ &§§8§8Fi981F% |n§Pp§Fygeg?eagly d%Fg fdral group 1
cyt oki ne adopth@gwameantﬂmasalﬁet ¢xampébucalrbﬁﬁdbe€@tmacfareuga@hcas

Eb¥éSF|LN¥gSECl CFinc Nﬁeslg g15r5%§8§LbeFEEh h@bl@&c|501bg ééﬁdé%‘léﬁ

alb, a st5ucF§ﬁ§Ke@ﬂGu§°2 @Ftéﬁpﬁétﬁﬁléﬁpéﬂé fﬂénacéﬁ¢9§GPF§c§0a§§GcP§ted

fOfﬂ\SynﬂetrM@rQO@@ RS and %Bef%&QMnltﬁnU@%% g ftihe ac erheraiseqn a0fl
b-jelly roll 8 crﬁﬁﬁd for cert viral coat tei ns such the t unor

oy
necrosis fact Fflgp LWHESKIEREDS Mg SPNEeL ST PNEaY e 0398527 or
FAS | i gands, mbh@lhbslabambmmouﬂycwm@bkﬁegodtb@ bhbr@ﬁl@xﬂi@ﬁmwthkﬁadtdm

famiy, the REALG, R (Aeihied SHAU Notaghalch rl%@l@fsor MG n *anéﬂct or

and nerve gr owt S, struct ural grou Ki ne conprisin ShOI’t

chain a/bOnnh@@ﬁna§13M®Wﬂﬁm@ﬁéoﬁﬁoéaﬁédaésOﬂaﬁ@@lWﬁéﬁ§ﬁeﬁ@réﬁ@SGre cur sor

nol ecul es Whigeh 8a¢R L ORIRIIRA dlan @@stisere t%plﬁiﬁrdfﬁ'cegb(%wt@sftafth@zr (EGF)
domain in the extracellular reg

n ly of ¢ nes
chenoki nes cﬁ&ﬁ&@?&rﬂ@@@nﬁﬁopheF% p8§§%§§F§ﬁ @PgﬁﬁHﬁgla@P@'gﬁﬁbgﬁ€e§r
grouped ar oum@dwc alRrsemieddcyst ei ne residues (the G C or C X- C chenokine
subgroups) or the insulin related cytokines, a structural group 4 cytokine
whi ch exhibit nosaic structures such as the heregulins or neuregulins
Conposedlbf deflfioreamt qﬁnﬁﬁqngpagq}q cempositions and nucleic acids to

specific target sites within the animal body is an ongoing
challenge faced by the drug development industry. The
present inventor has developed a Helicobacter-based
bacterial delivery system capable of carrying vectors

20 encoding biologically active agents, wherein these agents
are expressed on the surface of the bacterium, or secreted
therefrom. In one embodiment, the bacterium is a species of
Helicobacter. More preferably, H. pylori. In some
embodiments the strain of H. pylori can be any strain known

25 in the field. In some embodiments, the H. pylori strain is
a non-pathogenic strain such as genomic strain 26695,

In another embodiment, a bacterium, other than
Helicobacter, is utilised wherein the bacterium has been

30 genetically altered such that it has Helicobacter or H.
pylori features including the ability to chronically
colonise the gastric mucosa or other areas of
gastrointestinal tract, urinary tract, bronchial epithelium
or other mucosal organ, without significant toxicity to the

35 host.

In one embodiment, the H. pylori has been manipulated so



i mrunogl obul i n-1i ke and kringle domains. Alternatively, the biologically
active agent can be a receptor or antagonist for biologically active agent
as defi nestoabewassssn sone enbodi nents, the H . pylori-basedvzessioi2ziand/ or
vector plasmd construct is enployed to create transforned cells (such as
an E . coli or Helicobacter cell) that peffirs the expression and/or
secretion of a biologically active agent froman isolated nucleic acid

nol ecul e cont &NA&d SRMENPA Fheapathegﬂncosaeauutasehabeabbeﬁtréﬁo%@uch t he

f d S d. e d nucl aci
Contai ned wi Lhin ThersranuRoets POT) PramBLEL ShC re s BTk nd o CyhRta R Shor
nucl ei c acid 8BHS%BGCF§Q|HaﬁﬂPﬁﬁnhEéFéléséépé éﬁﬁéélﬂgnthe beobugicabl y

active agent tbatndse Honbyobrmf1§ppé§§rpaﬁﬁoééﬁﬂhat@ﬁg?ﬁgqgﬁgggﬁmég%uences
r tabl e vectors .and shu
conr o1 0 nuche: B oRr RS b s Bt chRBhEr hEhes Sopphot i sean B8 Ehesan o
constructed, Pattogeain é@@topesaheveegeéatDEMOSGQUEﬁd¢5r hﬂ@éﬂdhE@? genes
ye mar ke
pr onot er Sequﬁﬂﬁeéxaﬁﬁig1n@EQrvgéégfgfiﬁ%r 9@898% n?@% tag . eg.

d ot her sequences a ropriate ect
gﬂage or phagB og%%l%ngob¥1%§% IEReS f GR R hiee a%m©v¢@ seeth$brtbaaﬂple

Sanbr ook et abylosipsfe ms( ﬂs@@u@gé@wnlmﬂeén@é@lﬂ{;%%ﬂ orﬁQr?aerlle%CI q

mani pul atjigon le in reparatlon of nuc

consfructs n%%%ﬁ%%%%%@ %%u%ﬁgfﬁﬁéagﬁffoﬂ%% 7 oRORT SERAL f R cneergenamils
gene expre55|@hth%ndCQ@mdqglbyofu$¢m@emﬂmetmye—wgfgtt@wa;n ?etahg |nJ§Egrt
Protocols in n us et al. e :

Wley & Sons,ﬁﬁﬁégégﬁﬁéﬁ%l §%§ﬂ$§%90 gEE%%H@% n%?tuﬁﬁ s% FnAhee MR ubel et
al. are incorporated herein by reference. In sone enbodlnents t he codlng

sequence for The $it0l D God FYoraGli VE AN i St Lo Al Nae | @Wo&’?ec;rg thd - €
a nucl ei ‘iSaC'pg é:soenr% rlurg:\;er];tolronnucl,cgdlglbsé rL?snelc(i: teoxpdreelsls‘lfé)lp a range of
biologically active agents. Examples of suitable agents
include ones which are capable of functioning locally or
systemically, eg an agent capable of exerting endocrine
activities affecting local or whole-body metabolism and/or
20 an agent which is capable of regulating the activities of
cells belonging to the immuno/haemopoeitic system and/or an
agent which is capable of affecting the viability, growth
and differentiation of a variety of normal or neoplastic
cells in the body or affecting the immune regulation or
25 induction of acute phase inflammatory responses to injury
and infection and/or an agent which is capable of enhancing
or inducing resistance to infection of cells and tissues
mediated by chemokines acting on their target cell
receptors, or the proliferation of epithelial cells or the
30 promotion of wound healing and/or an agent which modulates
the expression or production of substances by cells in the
body.

Specific examples of such biologically active agents

35 include insulin, growth hormone, prolactin, calcitonin,
luteinising hormone, parathyroid hormone, somatostatin,
thyroid stimulating hormone, vasoactive intestinal



an operon, transcription fromthe promoter results in a mRNA which

conpri ses nore than one codi ng sequence, each with its own suitably

posi ti oneworndsrasas binding site upstream Thus, nore tipgmAaneosagent can be

translated froma single mRNA. Use of an operon enabl es expression of the

bi ol ogically active agent to be coordi mat¥d.- A nucleic acid construct or

vector conprising a coding sequence for a biologically active agent of the

pr esent |nvenpmbmpeptpdefeaa@tyummmkfﬁt@wo@pnir@yt@ﬁl?epéggpﬁgﬁ gfom

expression in ronot er

acgordance wi § Kt%?éygféééﬁ?(?ﬁgéggggnbrgﬁ % §§§§5u58n§PC$uF|vﬁﬁyzvnlpﬁe H
pyl ori . Lbe3oflhfﬁonEbTﬁutIMEGprbhtﬁerlbw%ﬂd@th@,nEthIp BL&KQy B

i nducer or othef cegtd Bl QiycSi 9ngd r f Of MEXPr essh 0 t@sﬁakﬁIP'a& HCNTF,
Pr ef erablyé> the pronot er dl;t}f S expressi on at a at V\lmc
t

pyl or i &1 FRImedhsl WA 3 LrusiE h sy hetvborine ardu@htayre
even if growdftisn noslY-esuctitce %mwﬁlﬂoiﬂ%mﬁé@ﬁl@xmm%f@y be

at a low leve a F9e & the expres | on rod ccumul at es
i ntracel | ul ar% v, %e ever}‘ V%;aijfoer SR T e %{Jr@-[]ﬁ]lld'ﬁ 5l ne
expressi on prérieiikad|&ss Qmabmral_b%ccﬁt qafdmms pwdlei ds et y

bout I expa{m % The ter e
Eﬁo(r)nl;I oggﬁ%ef?%%H@oﬁ?% Sﬁ%l ne ]F%yedlg)l{éolgl,ﬁe ‘?% 'H\LP O? tﬂ&%/ f?

strain o CDAR orGD3 h atih. Jlf.ha%?rve fé“rﬁ)oﬂl-'rﬂenﬁ%mthe tpﬁomﬁ@fln@,

ar abi nose i nditgd tﬁ:ﬂoﬁ]@lralﬁ@rgrdgsﬁ}erfégswﬁotﬁnﬁll c::d)rg% &1 a8 A 263 73) -
pr onot er (Josenh t .a crobi e - ,
pronot er, anc?lhcf"f fg Trivt e ]‘b’? IL%F%WEWQ egr(ct‘}ﬁi fiattPeth 4

Bi ot echnol ogygr@O(fS)facaga:sg,Z)a sﬂnummdﬂerglfﬁqu:m r@rﬁh olt:hﬁe lrﬂdirrpltllaﬁdgsd

i nduci bl e. | ndygibl i rs qt y ed W t i ni.ca rade
vectors |ncI ude, t%uc?laglrrgr%:}f rfcln%%cf@ "H]ei&ﬁa nddcivie proar‘?ot

descri bed5i n W¥ansHmEor g H?%ﬁﬁpﬂﬁprlmﬁiﬁﬂﬁkQﬁIﬂhﬂqh1qﬂch contain at

least one epidermal growth factor (EGF) domain in the
extracellular region, e.g., the EGF family of cytokines,
the chemokines characterised by their possession of amino
acid sequences grouped around conserved cysteine residues

20 {the C--C or C--X--C chemokine subgroups) or the insulin
related cytokines, a structural group 4 cytokine which
exhibit mosaic structures such as the heregulins or
neuregulins composed of different domains, e.g., EGF,
immunoglobulin~like and kringle domains.

25
Alternatively, the biologically active agent can be a
receptor or antagonist for biologically active agent as
defined above.

30 In some embodiments, the H. pylori-based vector and/or
vector plasmid construct is employed to create transformed
cells (such as an E. coli or Helicobacter cell) that
permits the expression and/or secretion of a biologically
active agent from an isolated nucleic acid molecule

35 contained within it at the mucosa surface of a host to
which the transformed cell preparation is administered. The
isolated nucleic acid contained within the transformed cell



al., a lactose inducible promoter such as that used in E . coli plasmds
(e.g., pBluescript(tm from Stratagene) or the endogenous | actose pronoter
i n Lact obwoi2béauas44pr onot ers i nduced during anaerobi ¢ gr estrarusoas1t he
pronoter for al cohol dehydrogenase (adhE) , as described in Aristarkhov et
al ., 1999, J . Bacteriology, Vol. 178(443]1 4327-4332. In one enbodi nent,
the constructs of the present invention also include a toxic gene. These

toxic genes ggpg 9%@E8E§bh¥yuegﬁbrﬁgé 686t69|m9EelHQEQbQEea@EQWDterS sot hat,
on conpletion of tre t he” Hel i cobact er, of resenﬁﬁlnventlggycan

be readily eFPﬁﬁﬁéPéHsb9nlHB&EPn@uFﬁélﬁxBFéQs?Bﬁogﬂnﬂhéhﬁo glggpga
Non- |l”1tln9a@tdﬁala§eﬁt ﬁ@xuﬁdgenesntmouude baptrepirabtautrebysansrynder the

control of an _inducib ng Erogoter lgge aut ?l gﬁgene may then be triggered
at the appropfFdfecer §*Brsst] %He gas rof At &stinal tract through the
use of one or nore of the |ndu0|ble pronoters described i medi ately above.

|n some embodiigaby ol hecepgisnartedniilhcohaetel Leehahald Blpstdnyect of

constructs are sensitive oxygen. This oxy %en sensitivity Is another
net hod for | PHCLEAG épééeﬁpﬁaﬂp ﬁoéﬂcﬁﬁéncPP Pcél- gvdqeiveeroPs GhosRa

present Invea&IQanIBacQQWIr@@ﬁ&@ht@ﬁntapphug&ﬂag@treguuatwryOMI|n oxygen,
suitable for %romﬂh of anagé%llc and nlcroaero%glllc m _Cr oor anlsns

i ncl udi ng HeFFGYGREESy . ITAISIIRY BEPIOTERt SKIRTECEE  eFPH ARG
Fblicobabmerfdebmeamy vehhaheeronequbheyshameréﬁwtg&neheandnamhb@dy upon

di scharge of J.pt 83kak Maphe ol A ke vaxLgen kaghoubshdsiaayl ogaent, is

to engi neer ge into the ormed mcro-organi’s conf er oxygen
sensi tivity. €BhepPhadeeird abicgctdédst AScBPHE OPFAS ﬁucf@roﬁuﬁﬁéeﬁr€§éﬁﬂ

i nvention ”a%e%OWEb&S%xamgq%re%@ﬁ%r%b@n@& $Qqyenedralhisnyl kndame
enbodi nents the nycleic aC| encodi ng the blolgg gally ct|v gpnt g non-
el i co bact er tSGPPREANESIENIRY OFPGPLTe TPEr TEBIPEL RS O8F © 35& ificel

menbr anel by dEppr epaimptiel Y nc puplpanre td onuolfentcieiid &eqdenoasemm@dsng
mutagenesis, sequencing, introduction of DNA into cells and
gene expression, and analysis of proteins, are described in
detail in Short Protocols in Molecular Biology, Second
Edition, Ausubel et al. eds., John Wiley & Sons, 1992. The
20 disclosures of Sambrook et al. supra and Ausubel et al. are

incorporated herein by reference.

In some embodiments, the coding sequence for the
biologically active agent is contained in an operon, i.e.,
25 a nucleic acid construct for multi-cistronic expression. In
an operon, transcription from the promoter results in a
mRNA which comprises more than one coding sequence, each
with its own suitably positioned ribosome binding site
upstream. Thus, more than one agent can be translated from
30 a single mRNA. Use of an operon enables expression of the

biologically active agent to be coordinated.

A nucleic acid construct or vector comprising a coding
sequence for a biologically active agent of the present
35 invention is preferably under the control of a promoter for

expression in H. pylori.



a secretory signal sequence to the nucleic acid sequence encoding the

nol ecul e (pol ypeptide) . The ability of Helicobacter harbouring the nucleic
acid to swonredsnisdas pol ypeptide nay be tested in vitro ipoTouw2b05001211
conditions, which maintain viability of the Hel i cobacter. Suitable
secretory S|gnal sequences i ncl ude any of 3%2hose with activity in Gam
negative organi snms such as Escherichia, Klebsiella and Sal nonella .
Secretory sigﬁal§QQU@mb@§iMQ9tinbhgder@metseceaployeﬁeadeécebrﬁhﬁce with

St aphyl oki nasgngngy C S o] ococcus iC | S
known to functi gnél ﬁ§e§€ i%ﬁﬁ%gg?t?ggegéligééggﬁ} {:]%r?%??gél: st¥ %gegﬂ

Expr essi on UsPH¥ oé‘ém??%s@f ‘F?af;%‘b%?%t‘(‘t_@@%wmff‘@t%l ﬁVBILdSe‘cheanQd 2@')

Ot her secretosyppignah Sequestesrtbehe £anebel 4664 'Q?% Hde. fJJPrefﬁflngfon.
Proc. .

b- | act anase genpe I e el _a 1980,
77: 3369- 3 73)%?%%‘% érggg?bi ‘Er’ﬁ%]éi%b%’c E%‘F.PE%IH%W%.ﬂlx&e%h?y%p{gﬁswnm
1992, M crobiat Palﬁ‘@gbnat 18n 46l5- Ye) H. Apylbkishoat i velli sémoinsecigboey

si gnal sequences. | SrOF £5841 rot e, n secretion across
the outer menbrane of raér]rn%gnélétE P{l/(gy a%:%%crl%g? VAL OFEFPR TF afEPET D ahd

organel | e Bi oﬁ%ﬁe@‘i’%“c@@ @Va%ﬁ?%%lp they, R@@bl espXession mMopdeei at

Press, Inc., Saoi bgesl peéHTe il Seled 2bl endBikirsobl oY) deodgsear cher s
and techril CI ans. . ¢ nvesnl ent maaﬁla{ di st ngw shing_transforned
mi croor gani sns FHOM AoRS t PR BF Pl i WPe %Y PbRFRESHHL OIOTRa Yeans

of identifyinbead ansfarembatgion sof itshd cetpieds POFRtErsset et ald £s g er

nucl ei c aci d gggue i t al ni ne of interest. The
sel ect abl e mar ker gg(goueér:%:e %f&%}%?ﬁ%&&%ﬁé{e%}%ﬁétﬁ%ﬁ ot® tHe*Yene of
interest and FTR2RIr3RRH 0%, ther summnpromhert W32 a result, cells

successfully transforned with the gene of interest will also be transforned

wth sel get abllﬁa mar ker_ nucl ei Cb ach id sequence. Wen antibiotic
e promoter may be homologous to the H. pylori strain

employed, i.e., one found in that strain of H. pylori in
nature. In some embodiments the promoter is arabinose
inducible promoter. Other promoters include FlaB sigma 54
promoter (Josenhans et al., 1998, FEMS Microbiol Lett,

20 161(2): 263-73), T7 promoter, and nir B promoter of
salmonella (Chatfield et al., 1992, Biotechnology, 10(8):
888-92).

In another embodiment the promoter is inducible. Inducible

25 promoters that may be used with the clinical grade vectors
include, but are not limited to, a pH inducible promoter as
described in U.S. Pat. No. 6,242,194 issued to Kullen et
al., a lactose inducible promoter such as that used in E.
coli plasmids (e.g., pBluescript™ from Stratagene) or the

30 endogenous lactose promoter in Lactobacillus; promoters
induced during anaerobic growth such as the promoter for
alcohol dehydrogenase (adhE), as described in Aristarkhov
et al., 1999, J. Bacteriology, Vol. 178(14), 4327-4332.

35 In one embodiment, the constructs of the present invention
also include a toxic gene. These toxic genes are

preferably under the control of inducible promoters so



resistance is used as the selectable marker, only transforned cells w |
survive and/or grow in nedia containing the antibiotic. Thus, antibiotic
resi st anowoizsoswis@sveni ent and much used phenot ype whenpdewal2o@ioog1
transformants. However, vectors having antibiotic resistant genes as

sel ective markers are capabl e of horizenBal -gene transfer that can endow
ot herorganisns with antibiotic-resistant phenotypes. This risk is

especi al |y agyle Waen Jdalhe@hast 8F ik$custdnds RAL! Hafl 12 hehaReyld ¢pwect or.
In order to use Helicobacter as a gene deliver systemto animals, the

present di scPEESEEtprEYERLdon FaGoRE ERBEdiL Ve %mléaéﬁpnP&aPnﬁPﬁéégvééﬁor
system t hat é&@&eﬁ@housefamhéntbhu@tgénée|GQhPQﬁmH&ﬁhgrexgﬂ@l@E blfe

al ternatives to.usin ant|b|ot|c re i st.a rOVI resent
del i very systens%iﬁc%u PGSR RACGFALE V€8t8r¥sﬁ Vi ng 8ﬁr§ﬁ8s88€|r°i
deIetlons5orOﬁeﬁhannmupabﬂ@nprpmoaﬁres§éﬂtaakoihsusg-beeplmgy géee. bRext, a

functional a%%ﬁ%%%%%dh%%s%h%e%Bb@% gga%el%l esghbeglhegolﬂ phasm d_encodi ng
for a gene of interest. Consequent ouseke ene becones the

sel ect abl e n@?@éFoépﬁéﬁFﬁﬁaﬂoFr?ﬁé ¥§5P69P56P§tP§ﬁ §ﬁdOP8eﬁF|ﬂPé§tpén of

transf or mant $he Exaiplies eobresseatrisadeskeusedkeapicadataepespbiel ude genes
t hat encode for any nunmber of netabolic regul ators and/ or enzynes

i ncluding, but not limted to kinases, proteases, synthetases,

dehydr ogkhasés artheoehbosimanst héheakngineeired tHeldbibkictkirc veesbst ande

genes providgqagmlhh%ee&%éeebng@¥EEEgoarbnggH 2210L! BoCBL BEACCTHEG! OF S

havi ng repor génes I ncorporated into asm d contar |ng fhe gene of
i nterest. CIﬁéﬂgﬁénsﬁpﬁﬂﬁﬂﬁgt§xaﬁpﬁé§tbﬁrr@S@h@érf@énéém&§édgln accor dance

with the tea@hb@@&lﬂ%thbﬂ @Ee$ﬁ6tcuﬂﬁﬁebﬂ0@rb8%|V@@tg&geefka@r§§%§@ht
Protein (GFP) alacyg5|dase an enmbodi nent

bi ol ogi cal | y 88?P5 “Bol gpFPHérBP@FBFaBEythﬁsRBVFBKQHE éétV§F¥y506y98klnes

are di scUssedxygen, suitable for growth of anaerobic and
microaerophilic microorganisms, including Helicobacter.
Thus, an efficient means of eliminating Helicobacter
delivery vehicles once they have exited the human body upon
discharge of intestinal waste into the oxygen-rich outside
20 environment, is to engineer genes into the transformed

micro-organisms that confer oxygen sensitivity.

The nucleic acid construct or constructs of the present
invention may comprise a secretory signal sequence. Thus,

25 1in some embodiments the nucleic acid encoding the
biologically active agent eg non-Helicobacter polypeptide,
may provide for secretion of the agent at a cell membrane
by appropriately coupling a nucleic acid sequence encoding
a secretory signal sequence to the nucleic acid sequence

30 encoding the molecule (polypeptide). The ability of
Helicobacter harbouring the nucleic acid to secrete the
polypeptide may be tested in vitro in culture conditions,
which maintain viability of the Helicobacter.

35 Suitable secretory signal sequences include any of those
with activity in Gram negative organisms such as

Escherichia, Klebsiella and Salmonella. Secretory signal



in "The Cytokine Facts Book", Callard and Gearing (1994), Academ c Press.
Preferred pol ypeptides with cytokine activity are interleukins, including
| nt er | eukwo-2806(d15448) and Interleukin 6 (1L-6) . In sonepreradissmniza; the
Hel i cobacter delivery systemvector or vector plasm d system conprises a
nucl ei ¢ acid construct as described abovegis introduced into a Helicobacter
or other suitable host ceII, to provide transfornmed cells. Thus, a further

aspect of theBLERENS hayekianalr OubdescaBLAOG CaMpI 5! B! nt r oduci ng

nucl eic acid a I'SC ose into a non-pat o eni c I cobact er.
transfornatl§ﬁa§hYé0@&P?§ﬁeeﬁ?YW§s§e§é?F§d blchome Héﬁae@ba@ﬁer nay enpl oy

any avalIabletheﬁgmbe@ecuEQrwﬁlchpngkho@ﬁlk@ rouktabhe ; he%B@hqeeamﬂay
i ncl ude cal cium,¢ Iorldé #ransfornatlon el ectroporati on_and transfection

usi ng bact er PEFHEJ&e *RE PREPGBGEELINCoROPHE JS€FOr CEPEs FrBTFREOR
FbllcobacierUsehb BaylbduhdblBmpdpbytcamgeng cural opuinn@iexpgic@ssi:an-f rom
the nucleic ? by culturing H. pylori under conditions for
expressi on o ghe gene Growi ng the Helicobacter in culture under

condi tions for expression of the biologically active pol ypeptide may be

enpl oyed to b%thYSéﬁébth? H@bhﬁ@bééhﬁénEQBt%thtBgneﬁgoﬂbgﬁ aﬂeheae acid
and is able to produce the en material. In _a_further aspect

present i nvehProR*prBvFdeshs ﬁe%ﬁ&ﬁaﬁﬁsﬁegﬁverlﬁ@lﬁagﬁéréﬁeéﬂlc %980
prophyl ant i c Pdege oktd. bmebagusahlyuagtnve3agene3ne Vbyothkhe net hod

conprising a n erin o] subj.e ffecti noynt. of t

pat hogeni c pgg%araﬁlgﬁsoyg ﬁa ﬁ09 BFQ géﬁp S|¥ﬁ3%% g%& Tac i nesgg?the
present inveMiiconbiptl ﬁhthObenap@Beéﬁétéd6ﬁhaﬁnthélnethedsvef}nhe pfesent
i nvention andoiRecHse Qﬁgﬁaﬂoeehﬂéﬁéb¥ele QQBeH%EBOQE”bﬁgggkkz? gger as

r
descri bed herein provide a w de range of therapeutic neth mould
enabl e the sRFPFEd"pELSERTLE NERFBEFatBe PBESENBERREAN L RE PFATIME response

of a 15 negative bacteria. In: Protein Transfer and organelle
Biogenesis, R. C. Dand and P. W. Robbins (eds), Academic

Press, Inc., San Diego, pp 607-652.

Selectable markers provide researchers and technicians a

20 convenient means for distinguishing transformed
microorganisms from non-transformed ones in a mixed
population. One means of identifying transformed organism
is to incorporate a selectable marker nucleic acid sequence
into the plasmid containing the gene of interest. The

25 selectable marker sequence is generally inserted downstream
of the gene of interest and is driven off the same
promoter. As a result, cells successfully transformed with
the gene of interest will also be transformed with
selectable marker nucleic acid sequence. When antibiotic

30 resistance is used as the selectable marker, only
transformed cells will survive and/or grow in media

containing the antibiotic.

Thus, antibiotic resistance is a convenient and much used
35 phenotype when developing transformants. However, vectors
having antibiotic resistant genes as selective markers are

capable of horizontal gene transfer that can endow other



subj ect. Thus, in one aspect the present invention provides a nmethod of
regulating the survival, growth, differentiation, effector functions or
suscept i bivbi2oge/disuasnf ecti on of cells or tissues which coOWrATResE/ 001211

adm ni steringto a subject a non-invasive or non-pathogeni c Helicobacter as
defined herein. In another aspect, a netBad-of boosting an inmmune response
agai nst tunmour cells or an infection colonising a nucosal surface or

adj acent or @jrSfantsnld wt% ia%h tAA\Wrded rehiich GANR; He%%%ﬁ%&ﬂe“'zr%t ingo a

subj ect a non-invasive non pat hogeni ¢ Hel i cobact er fine her e| n. In
yet another dsp&sPecd Yh@t‘f”&le MGG AN 4Sfpe Sofisafmate Peedpoiis

(anti body versissapeldt-inedieatted). agai nst a pat hogeni c i nfecti ous agent |s
provi ded which conprises adm nistering to a subject a non-invasive or

non- pat hogeni ¢ Hel i cobacter as defined herein. In another aspect, a nethod
of nodul abi ngnt lper denyf itlat utel die Iofcokerater teiss sugens tdte lilivfelrymsgtsreyn do

tunmour cells Jrs ranQVi ded WG GORIS-S8% 1 AAMJHS Slr g ;40 R Im%ubj ect a non
define

i nvasi ve or non- pat hO eni ¢ Hel i cobacter as er el n. n sone aspects
a method of EHRMABMENG t Re Glatd Gl gréwen veckos systeradinet sloesungitval  of

tumour cellsuse phHownda®\whiieh seQRIIISS mAdKReH. STOerel RE tthea a&%@xﬁ%ttla'es
non-i nvasi ve +QF ,aan- at hgg ni.c Helicobacter as def &IA’] % n yet
Celys the

anot her aspedt® &% rlt h&& WGP 1N d G it RS * a6 S 9 TST tplf provi ded
whi ch cohPri peesadri diedtigrinyg swt@nsubjn@dmwsnmiummﬁj veragle wertpatshogeni c

rel i cobact er yas, e ek JHRS ARG § AU e 198 et had of

down-regul ating an immine response is provid CONpri
adni ni st eri n§SEETE 1adb| BN s KSEPILRFLs i9¢E or Nﬁ?@r‘i— pe’t’t if(b’@@ml@nl@éct eri um whi ch

expresses a lamll@@lo@@l |h¥>u%%t—|k‘é%pag@ntgen|en ianahRenr tasPasi od smph ke of
treating an alle i_mmune or_ qt her i mune dysregul atIV%iedl sease state

i sprovi ded, (?ﬁl &9 IQ é‘s 958G Mfst@rERGSto &O0FH5; td YmohhenvBONeE “or
non- pat hb@emkeelﬁehgé’olg&mﬁeebewbmfs expr egdestable marker allowing for

the rapid isolation and identification of transformants.

Examples of essential “house-keeping” genes include genes
that encode for any number of metabolic regulators and/or
20 enzymes including, but not limited to kinases, proteases,
synthetases, dehydrogenases and others. Another alternative
to antibiotic resistance genes provided by the present
invention includes clinical grade vectors having reporter
genes incorporated into the plasmid containing the gene of
25 interest. Other non-limiting examples of reporter genes
used in accordance with the teachings of the present
invention include green fluorescent Protein (GFP), B-

galactosidase and amylase.

30 In one embodiment, the biologically active polypeptide
preferably has cytokine activity. Cytokines are discussed
in “The Cytokine Facts Book”, Callard and Gearing (1994),
Academic Press. Preferred polypeptides with cytokine
activity are interleukins, including Interleukin-2 (IL-2)
35 and Interleukin 6 (IL-6).

In some embodiments, the Helicobacter delivery system,



bi ol ogically active agent. The subject can be any prinmate, equine, bovine,
porcine, ovine, rodent, fish, or bird. In one enbodi nent, the subject is
human. Adwonbetoiadsson may conveni ently be nasal or oral pciraw@odsiweiapeuti c
context, i.e., where the biological effect of delivery of the biologically
active agent to a subject is beneficial 3® that subject, adm nistration is
preferably in a "therapeutically effective amount”, this being sufficient

to ShOW’be“eLgEth 8, SYRLESE- %ygmlpegggf&mnexmpflggs'saﬁacgg§hlgééa'on or

reduce the Sseveéeri or occurr nce east ohe s
prophylaCtICC@DﬁtéXPt @Hedaﬁﬁnhbeﬂa?bﬁéeshﬁfFEFEﬁ@UFGdréGH@eathe

del eterious ﬁ@ﬂ§€5b98t5990§ugtﬁék gﬁlaa§QESBa§en&epﬁLh@gepr@vgaalIenge f or

i nstance by enhanci ng respon The actual apounpt adm nistered,
and rate anth?HEfEBW?QeCShTg3n$HP§trat?BﬁtRFFIaﬁ@ﬁ% dogntgﬁepﬁ?ﬁ?B t he
adnln|stﬁatlQﬁveﬁtgontbeObndésgacméthbﬁeebmpnmghng|mnVreduoﬂnghaunaemce and

o vetr| ot onaBfarig heRgfesaRY hEo! RenSHOREChogEat 8 RS ARLLALP A hA

Prescripti on®6f 4 F8a rnc ng prophy rc vaccinatron, for exanple
deci si ons ontdesaéerEEClOHSOﬁn@hpﬁlthéer@§pbﬂ§tbpﬁﬂﬂ§roﬁugénéﬁal

pract't'OnerﬁeéﬁgoggB%érnﬁﬂh9aém996905ﬁy év89ﬂﬁﬁ§étt88hﬁQaﬁé|SF89 H.
Hel i cobacter may bhe a dm ni stered.in accordance with FEUF? i nvention

al one or in B¥ABrAatEoASw BHibERLP TFEBRAGHES, m@VtHBF g féblsly or
sequent iz | ycthelaéeseahsnfamatmﬁ aésecpropbdaslanphadrraeanrsfeatlon
conposition conF glng Flcobacter as di sclosed. Such a pharnaceuti cal
conposition Pgt A& 85%88 Aent preferably suitable for application to a
mucosal menbrane. Phar maceutical conpositions according to the present

i nvention, ang fQBtQEQub@18ﬁC8Ed§H%ev@bEBrtB?a@ﬁ?ﬁethbngeﬁEUQQObg%¥er
conprise, in ag dition Hel i cobacter, a pharnmaceutically acceptabl e
exci pi ent, Cgpﬂ;emaybgﬁfépllowed by cau51ng or allowing expression from

15 the nucleic acid, e.g., by culturing H. pylori under
conditions for expression of the gene. Growing the
Helicobacter in culture under conditions for expression of
the biologically active polypeptide may be employed to
verify that the Helicobacter contain the encoding nucleic

20 acid and is able to produce the encoded material.

In a further aspect, the present invention provides a
method of delivering a therapeutic or prophylactic dose of
a biologically active agent in vivo, the method comprising
25 administering to a subject an effective amount of the non-
pathogenic preparation of the H. pylori compositions and

vaccines of the present invention.

It will be appreciated that the methods of the present

30 invention and the use of a non-invasive or non-pathogenic
Helicobacter as described herein provide a wide range of
therapeutic methods which would enable the skilled person
to manipulate, for instance, the immume response of a
subject. Thus, in one aspect the present invention provides

35 a method of regulating the survival, growth,
differentiation, effector functions or susceptibility to

infection of cells or tissues which comprises administering



stabiliser or other materials well known to those skilled in the art. Such
mat eri al s shoul d be non-toxic and should not interfere with the efficacy of
t he acti wsoiogvasissnt. The preci se nature of the carri epcoramabdsamniamat eri al
may depend on the route of adm nistration. For oral adm nistration a
parenteral |y acceptabl e aqueous sol uti on 3¥ay- be enpl oyed which is
pyrogen-free and has suitable pH, isotonicity and stability. Those of

rel evant skiltoia shejeact armomelhnvadiee tor piepaset isoddabd enspl tbbOBSer
Preservatives,gsjapjliseisS-eyffers, antioxidants and/or other additives

may be included, as required. As discussed, a pharmaceutical conprising a
Hel i cobacter for adm nistration in accordance with the present invention

My CONprise DA€akdtHBF adpddd LN M ANEE 085 Ping HUh SR e SO G SLch
as gl ucos§, am no acids and so on. In another aspect, the present i nvention

provi des 3 netHo D THMHAEITE AF a1 Qal co s 19 ohdeenqad si ng
formul ati ng Helttabacteradiadkisc@seti siddt a ssbdabl € $05¥i@Ed MR ¢

sui table for i N ' { . indi vidual,..ln one enbodi nent, the

phar maceutical | sﬂs%%% g%#réem}loéf)c%%plﬁ]ga i P S R A T Rre OF P

i ndi vi dual . RathRogRMe Heperebacter prestaftinen/ dmiaim provi des a non

pat hogeni ¢ Hel i cobacter expressing a heterol ogous biologically active

pol ypeptide for pharmaceutical use, e.g., for use in a method of treatnent
of the hggran ﬁ} B%hfi rPeROfgb%‘y BP gt Porheheamedu kil g g riapsy ki s
("vacci nat i on'nmund nre¥Roresd odimEBodner it dse 101 - M QP Hgd iantd on
canbe used tﬁﬁt{he anl event _or SaI | i ate .a di seascgeéfuvg{]. s cancer. The

met hods and delivetr Systém can alss Be used 17t TP SR P sease
or conditi on asdmirhes feamure/traenmwpis @t i rsystigmasl v seaseroipadiudjdriian of

the reproductjye; &st&mBr & JdigEase PmLYd] tion of the nuscul oskel et al
system %Sdi sease or condition of the

In another aspect, a method of modulating the infiltration
of normal tissues with inflammatory or tumour cells is
provided which comprises administering to a subject a non-
invasive or non-pathogenic Helicobacter as defined herein.

20
In some aspects a method of controlling the rate of growth,
rate of invasion or survival of tumour cells is provided
which comprises administering to a subject a non-invasive
or non-pathogenic Helicobacter as defined herein.

25
In yet another aspect a method of inducing apoptosis in
tumour cells is provided which comprises administering to a
subject a non-invasive or non-pathogenic Helicobacter as
defined herein.

30
Other aspects provided for a method of down-regulating an
immune response is provided which comprises administering
to a subject a non-invasive or non-pathogenic bacterium
which expresses a biologically active agent.

35
In another aspect a method of treating an allergic

autoimmune or other immune dysregulative disease state is



cardi ovascul ar system a disease or condition described as mxed fetal, a
di sease or condition of the excretory system a disease or condition of the
neur al / seweany/aysisem a di sease or condition of the engogrAveosaysiiem a

di sease or condition of the respiratory system a disease or condition of
the digestive systemand a di sease or cogglition associated with
connective/epithelial tissue or a disease or condition caused by bacterial,

viral or pargsibigeln! 86tERN:ohPr 200k et eHPOLLEEAL. chNE bEBLCORAC! Ay
del i very system deSctibed herein is capabl e of conComtant or sequenti al
delivery of anwasbee of dpnfepEheganéFelelaephambrectnésh fKPERASEAEOdAe

products capgbbeogi-Liegt hRgidenygbgt. of conditions or diseases as
descri bed herein. "Moreover, preferred delivery systens would al so deliver

conposi tions capabl e of producing additional desirable physiol ogical
effects sBuchThs appeéctecsnppeessyopromacahaaqeirat . bAniaganpbecohesui ci de

systemin H . | ori._has, been_gescri by.Pa e 00 Infection &
| mruni ty, 719V§%§!1£% e9tTh?§S§95§én$?g?foégcgégagﬁﬁégﬁban?htghé . pylori
whi ch cont ai agbfaetPhsXhiRahyshdngphst Eatigp maxdreavenihatsyrBgnnasal
incubation at,43C;fior 5 hours was used. In vivo this would nean that the
ani mal woul d consune a drink at 45-50 OC to raise the tenperature of the
gastric environnment above 42 0OC . A second exanple is the L-Dap sel ection

systfnlzppnnmﬂly unedapeuslbovosuextyal . ef , bahteei shenvtiabbgioal effect
suppl emented pl ates_(see, f exanple, Kirata et _al. 1997, (Inf L on

&l mmuni ty, 687 3reavaiEapt the FRPEOG craid RetinB el et FipoSet

suppl ement t hei bedeéticamihta thesi agbsebstrateinietradiian ae- prAaékrebayi d
(DAP) . Tn ohden TohothebapEadell ciebbile B¥bARL-TULARL b@iAgrvive. In
order to eradicate the nutants, DAP consunption is ceased. A third possible
syst em r el at 88ffdcieptohPdakerelbsersiti tPt ¢ sHPEECtpyPEFP BEB8HLE BRYits

rdxA gengs pe at least amelioration or reduce the severity or

occurrence of at least one symptom. In a prophylactic
context, the amount may be sufficient to reduce the
deleterious effect on the subject of a subsequent
pathogenic challenge, for instance by enhancing the immune

20 response. The actual amount administered, and rate and
time-course of administration will depend on the aim of the
administration, e.g. the biological effect sought in view
of the nature and severity of the challenge, and is the
subject of routine optimisation. Prescription of treatment,

25 including prophylactic vaccination, for example decisions
on dosage etc, is within the responsibility of general

practitioners and other medical doctors.

A composition comprising Helicobacter may be administered
30 in accordance with the present invention alone or in
combination with other treatments, either simultaneously or

sequentially.

The present invention also provides a pharmaceutical
35 composition comprising a Helicobacter as disclosed. Such a
pharmaceutical composition is in one embodiment preferably

suitable for application to a mucosal membrane.



Excessive replication of the rdxA gene is harnful to manmalian cells and E
. coli. However, duplication may be tolerated by the bacterium Therefore a
Hel i cobacwenosmasises of the present invention can be engcmeanes/doicont ai n
two copi es of rdxA which prevent the normal nutation-dependant rdxA | oss.
The introduction of at |east two funct+omal-rdxA genes into the

Hel i cobacter genone will result in a Helicobacter strain that is
permanent|ly sensitive to netronidazole. Jeong et al. 2000 (J. Bacteriol. f
182: 5082-5090) showed that the nitroreductase Eroduced by a functional
rdxA gene coRPEErPECRBLAGALISPBPESEESANE BFEBFEE E0TY EBStEFFé?B&I conpound.
The node of aeweamieh, tBﬁdaﬁbtveséomﬁouadorSahOeCauSﬁ PhA preakatof the

Hel i cobact er ,genone he i nvention w e furth r.i_ bed

ref erence onf VFBtﬁﬁg 't BRY oliCRg “AG - |%ﬁl?g§bQéQ3ﬁ%Pe§L ?%§ﬁ88?80%§r'
under st odd, bhaemecguthaalﬂbeaexappbééefekb@mﬂﬁgtarearkha$tr9ufﬁer,and
shoul d not bgtaggﬁgseq @Qyo%@xraﬁa@e&gﬁﬁg'QW%anaewhh%ogﬁﬁeeelgkxlquthe

i nventi on descri herei n articu he invention is descri bed
in detail inipelt&ei 8&ttoSpRE m@ée6ﬂaé3sﬁéepﬂﬁcbﬂ nopyteiicsepgi ghopt dui | |

be clearly upder sheedrthat wihe Ehademgscaepebm ahe a@tlhenhhg@ea@ehbls
strain. EXANE#E 1 _VECTORS_AND TRAES%EN CH ylori gRGA ? STABLE
EXPRESSI ON OEPROREFENSBRATEIKE Phhe CENERFE LfanPhuPELEEN™8 eﬁla pPPdri is
uncommonl 0 Thelepeasie bh ehanmbetdenﬁnsdmahestthelohlIFby ofcatthe i nvention for
providing a gapehled., ¥155aQEE3EgEQey§hEgOQ%%%§ @rgﬁagba@'go Leaghor med

H. pylori. fansformed bacteriam ar& prep usi lasm ds an
plasm d vect 88y @@rﬁm@dowﬁdnwﬂéphcéﬁa@VéPSGWhﬁéﬁehéVé héé peékabdB) 8Ey to

prior nanlpUE@bh%ﬁlbat@ Bga-ngbhq9@9ct@ho@@g@&|sguesuﬂh axikl. ieokhe
Several H . | ori iﬂ E% described in thetgb er at re,can be successfully

converted toalrlt aﬁ?l&? lec 5P PERREFeSUL e so ons.

15 Preservatives, stabilisers, buffers, antioxidants and/or
other additives may be included, as required. As discussed,
a pharmaceutical comprising a Helicobacter for
administration in accordance with the present invention may
comprise one or more nutrient substances, e.g., an energy

20 source such as glucose, amino acids and so on.

In another aspect, the present invention provides a method
of manufacture of pharmaceutical formulations comprising
formulating Helicobacter as disclosed with a suitable

25 carrier medium suitable for administration to an
individual. In one embodiment, the pharmaceutical is
suitable for application to a mucosal membrane of an

individual.

30 In another aspect, the present invention provides a non-
pathogenic Helicobacter expressing a heterologous
biologically active polypeptide for pharmaceutical use,
e.g., for use in a method of treatment of the human or
animal body by surgery or therapy, including prophylaxis

35 (“*vaccination”).

In one embodiment the methods of the present invention can



vectors. Many strains of JE?. coli have been reported to be naturally
conpetent for DNA uptake. Resistance markers for streptonycin, rifanpin and
met r oni daxol2eodnasasal so been successful ly transfornmed i rcw/Ameds/®iTiai ns of
H. pylori. However, while plasmd DNA fromE . coli and other organisns
can be introduced into H. pylori these pbasm ds cannot be stably

mai nt ai ned. Moreover, H . pylori plasm ds cannot be transforned into E
coli or Heli %%b%%te‘af £PeeLEY, @%%%nglry alf11aR¥! Qr ki SRULE §uERCLArs nust
be constructéed. Two plasmds'fromH . pylori are illustrated in the
schemati cs .skawseirn Fhgupeshpdgngng deydyesr SYSHPM cep. glise Pri gsed Fand
pEEi|(3-4rb)t$%Eg-p% ﬁ@@%ﬁt?%e@iggqﬁanEdc@ﬂ%ikﬁo?@%f?%%@ r?vealed t hat

p replicated vi e theta node o asmd replication. .In contrast to
ol 1§ ng- 6 r CRETPESY POSTRIGPER EEMCdS Y by a Sp PASEAGE 85 SOrcgenarars the

si ngl e- st andegrobAdctitver syditetgs addiiiseg seeplri cahiddn iamnd ofr ¢ htethus nor e
stabl e vector i dat C he re.l.ess ~pr .Q .under,
iIIegitinatemP%%§%8%%§§%5%3 %&%ﬁﬁgynérgf%F E%pﬁ Agggsﬁgﬁ%%b%f?gpeication
(ori) contai werdiosgisenlafr @iyséem r 8pEdteasgueic €onCidnad descaldgs! B st hat
are invol ved i JeRlit@at i @n garkisel oandonmiiRhdnNicrd thicakike reepy ynunber
Vector pHP623 shares many of these fegtuyres. The nucl eotide sequences for
these two vel¥StEMar & SHERR SFeCdw oRB! tRPEs fitd LhiSPR e AVl SieR S@5dbl e

st randed1 § or @y(sttes, Star andelaseSHR IdonNA.tlionbetft ames ehatod: riis1eSEsitBmN0 22)

GTCATGCGCGTTGLTTTTAATTACATTTTAAA T T TTA
CAGTACGCGCAA EKTéﬂ&&&Hﬁ%ﬁ@%&k@%lg%&8&%&&%@@%@&%§Eﬁs§§g§%§égée
ATGCGCGCGCGT GAGEGATTE GLEBGTFGEARCCEOEFAAATE, @GGIFEEFEAPT 130
TACGCGCGCCCACTHEG TAMCEECARGG B AT EEAREGE | VERATHEGAMNAGEM e or a
TTTGTGGTGAAAAT GAATAAAACAGAACT TCT TGCCAACACT AACAGAACT TCTTGCCAACACTA 195
AAACACCACT TT PACERAET PEGFCTHEAACRACEEPRAT BAT PEFEFEGARAGANCESETEFGAT
ACAGAACTTETT AGTAAGAGAMGERCTTGCCAACACTAACAGAACTTCTTTATTTTAAA 260
TGTCTTGAAGAA TGTGATTGTCTTGAAGAACGGTTGTGATTGTCTTGAAGAAATAAAATTT
GTTATGATTATTAACAATTTTTAGACATAATAACAGCGT GTGAAGATACTTTTGTAGCGGTATTT 325
In another embodiment, the Helicobacter delivery system

described herein is capable of concomitant or sequential
delivery of a number of different nucleic acid molecules,

20 which encode products capable of treating a number of
conditions or diseases as described herein. Moreover,
preferred delivery systems would also deliver compositions
capable of producing additional desirable phyéiological
effects such as appetite suppression or enhancement.

25
An example of suicide system in H. pylori has been
described by Panthel et al. 2003 (Infection & Immunity, 71:
109-116). This system introduces a plasmid into H. pylori
which contains the PhiX174 lysis gene E. To eradicate the

30 strain, incubation at 42°C for 5 hours was used. In vivo
this would mean that the animal would consume a drink at
45-50°C to raise the temperature of the gastric environment
above 42°C.

35 A second example is the L-Dap selection system, commonly
used to allow survival of bacterial mutants on supplemented
plates (see, for example, Kirata et al. 1997 (Infection &



AATAATTGTTAAAAATCTGTATTATTGTCGCACACT TCTATGAAAACATCGCCATAAA
cé?:TA;?gc;c:c;c;cAAAATTTGGAGCAATTAGCTTc-Ac:TTGGTTGAGTTAGTGGGTTGGAGGATAGA 390
GGATACACGRGGINGITABACCT CGT TAATCGAACT GAACCAACT CAATCACCCAAGETGUBAEDD1211
GAGGGCGACACCT CGT TAGGAGGTATCAATGTGAAAGTATTTGTCGTATTAGT TCTAGTATTAGT 455
CTCCCGCTGTGGAGCAAT CCTCCATAGT TACACT TTCATAAAEAGCAT AATCAAGATCATAATCA
AATTCTCGCACAATTGCTATATTAGGCTTATTCGTGGTCTAACCCCTTGTTTATGGGGGTTGGCT 520
TTAAGAGCGT GT TARBEATAY AAFECGARTAAGEACTAGAT TEEESALCAASTACBECEAARETAS ubj ect
CGTTATAAGCATAGT SATAGEAT SASACTTAE T ATACACCAMMAGA ﬁﬁ%ﬁ%@%@ 58>
GCAATATTCGTAT CTATGCTAG%’&%‘AATAATATGTGGTTTTCTATT
TTTGATCAATCA T@MAT%?AGAT&ACAE#@QCA@AAA@@C@A@Amfﬁaoent
AAACTAGT TAGT CHAAAF GHTT THOGEALCTD TIATANFETATHTEAGSETES T ST ST T o
TGAGCTA %ﬁCAAAATAACA GACAATCATTAAAGAAT 715
ACTCGATGTTETTTiGTE;GTg %ﬁﬁ W CTGTTAGTAATTTCTTA
TACTATCAAAGCATGAAATCAAGAAAGAAGAACTAGAACCCACTCTAACCCCAAAAT ccmgg 780

| | il | ]
SN S L e s R
GAGTTTCTCGGT G EsTaERT T‘Z;fr WWWGMT@’@ATT

AACCTAATAT CACEAACCAGAA TAACE T AAT A GET GANT G, m&m@ 910
TTGGATTATAGT T AgI'TﬁEIGATTAT CCAGITAGAT TTAACTCGCTTTCCCT
GCCAATCT%TA CG%?X%F W@gﬂ%&%@ﬂﬁm eI e v 7Ave
CGGTTAGAAAATMGMWW‘H CRGGTMESC! PASEPPANAET
ACCGCAAGATTT TSETARA t?TTT%%«?%@TCAGAAGT TE,IAO 1040
TGGCGTTCTAAACT TTGCGTACGAT TTCTATCTATAAN A%ﬁ‘i?\r%/x 1105
TTAAGCT GT GEGATRE T AR G IR T ToREEA AP AT GO CCGALA GTTHHAT C

AAT T CGACACCC FATIGERAMFIICEHRGAGT AABAAGCISE T AATCGGTTIGRL TTEQQ%% REEL
TA GTAAAATTGAATTGAACAAACCGA@‘ID N4Y)
ATTCAA T @TTT g

TAAGITCT ORme will
GAAGTATTTAGAM&HE@&MIHJHKEFWJV&HaﬂKE#KBK}EWﬁ:%g%ﬁg%%l Fggg{g 1235
e

AATACACTTCTTTCAATCTGTTAE%A C%ﬁ%’ ‘CTAT 1300

TTAT@@A@A&?FE@I@%T@WMA@WWC@@@%WM@%HW%cteiess;
CAA TT

e TATGTTTT GTCCCT-EAAAA-B-BB%CGCA%% %&%&%ﬁ%m
TTTAGACA c&ﬁ%{b&c’f’ & .

1430AAATCTGTM@GBT1TB@T%H:abthA@LbbmpGaﬁ@CE%GEBTEE%@%RG@@%%@A%GEhe

Helicobacter genome.

The invention will now be further described by reference

25 only to the following non-limiting examples. It should be
understood, however, that the examples following are
illustrative, and should not be taken in any way as a
restriction on the generality of the invention described
herein. 1In particular, while the invention is described in

30 detail in relation to the use of a specific H. pylori
strain, it will be clearly understood that the findings
herein are not limited to this strain.

35



AAGAACT CAGAAAAAT CTACCCTTTTGAACACT TGAGCTATAAAAAAGAACGCAAAAGCCATTAC 14 95
TTCTTGAGTCTTTTTAGATGGGAAAACT TGTGAACTCGATATTTTTTCTTGCGT TTTCGGTAATG
AAGCGCAAAGTAMIBAAGAT TGATTTTTATTTTGAGCAAT TTCCTTAAGGCGAAAATAATANADAI 71560
TTOGCGTTTCATTGGGTGTAACT AAAAAT AAAACT CGTTAAAGGAATTCCGCTTTTATTCTTTGT
AAACAAAGCCGACAAGCAACGCGCT CAAAGGGACAT CAAGET TGTAGCAT GGGATATTCACAACC 1625
TTTGTTTCGGCTGTTCGT TGCGCGAGT TTCCCT GTAGT TCGAACAT CGTACCCTATAAGTGTTGG
AAATCGCTAAAAGAAAG A
TTTAGCGATTTTER A
GGCTATCAGTTCAGGAACAAT GACAGT BRRAREARRE TEARREA A ABIG AR
COGATAGTCAAGTCCTTGTTACT GTCATCCTTGTTT AATTTCT AACT GT TGT GGTGAAMCTTTC
AATCAAATGTATTTACATGTATCTTAA A@AAAT % TTCCTTGTAY, 1820
TTAGTTTACATARAT GFRERATABARTH TR AT BT ATY T ARTEAACATAR
CCAACAAGECATR EEEART GERAAGPAETATATAS CAATASATACAGOLT ABRADAABIBACAACETt 1885

T ACAACARTT TR AT AL AT A AR AT AT CALCIAR LT CERGA. 1950
CGATCTTCTTAARTFTCEcEbaT 1Y TACSTSECATAGT BCTREETT CoAT AT TECTTARALTTET

ATACATCCECAABACEAT T AMCATEA E6AME G %\%IQMI@@CAI@A@E%I@AG@& 3935
TATGTAGCCGTT T TGCTAAT [GTAGTGGT TGAAGT TACA

GTTA
ACTACCTGACAAREAETREGATERT é?@éﬂéé?ﬁmb&;é‘? ﬁTg‘?‘%‘?&%}&G&%%“zﬁﬁo
TGATGGAQTIGT TAGT GATRERAGGAST T GACCT CEATFACEET AGABATAAACEAGERCIACASACh as
ATMGCCTGGGAgA& GOCTTTCATTGCTAAAGT GAGAAAATTTGGGGATTGGTTCAAGAA 2145
TATTCGGACCCT TOGGAAAGT AACGATTTCACTCTTTTAAACCCCTAACCAAGTTCTT
CACTACAGGT GAAAAGACAGAT GCAT GCTGACT AAACT CATAGAAAAACT GAATCACGAAAGAAA 2210

GTGATGTCCACT £L T 16T CEA@&Q%%%QEH%G&&GHEEEG%T TAGTEETETET e can
GAAT GCAAGCAGAAAACAAA

CTAGAAAAAAT wm 2275
CTTACGTTCGTdP?T*-F@F‘F‘F@?é@&ﬁT‘Féﬁ%ﬁé@T@TéﬁWﬁﬁe&Fméﬂ TIRRETES
TACGAGCAE TASAAGAASACHAT T TEARACABAT T GAAGCACT CAAKAABRCAAATECAAAAAAEC2B40

CAACCAAGAAACRT AER SR ACERRRACART ETAGRAT T ACLOCARTCT T T AL AKT T2 568
GTTCGTTCTTTGEATEPGOGY TEGT T TLICTTACATEGATARATCOLGRAAGAANATYECEEAPTRAEN

CATTCTTTCAAT 470
T AAGAAAGT T AT T R e TR A G R TR R e a0
TACAAAGCAAAARAREEYEAT TEREEET PEASTEET PNACEAPIT AGCCRATCRRACPART FTRES2DS S8 S

ATGTTTCGIT TTEEGAAGTAAGSGRAALAT CACCAAT TETAMTORGEEAGAT ERATIGABATEGE be

stably maintained. Moreover, H. pylori plasmids cannot be

transformed into E. coli or Helicobacter species.
Accordingly, H. pylori shuttle vectors must be constructed.

25 Two plasmids from H. pylori are illustrated in the
schematics shown in Figures 1 and 2. Vectors pHPAl (2.8kb)
(Fig. 1) and pHP3 (ﬁ.4kb) (Fig. 2) have been sequenced and
it has been revealed that pHPAl replicated via the theta
mode of plasmid replication. In contrast to rolling-circle

30 replicating plasmids, theta plasmids do not generate
single-stranded DNA intermediates during replication and
are thus more stable vector candidates because they are
less prone to undergo illegitimate recombination.
Furthermore, the pHPAl origin of replication (ori) contains

35 a series of direct repeat sequences (termed “iterons”) that
are involved in replication control and maintaining stable
copy number. Vector pHP623 shares many of these features.



ATCTAAAGGCGAATCTATCT TGT GT TAGACAT CCAACCT TACCAAAACCGCAGAGCGAGCTTAAG 2600
TAGATTTCCCCTTAGATAGAACACAATCTGTAGGT TGGAATGGT TTTGECGTCTCGCTCGAATTC

AGAGAT TCANGR#6101FaSCACGAT TGT TTGCT GCCAAGAAAACCAACAAGCGAABE AANBROE3 01 A6 65
TCTCTAAGT TCGCCAAAACGT GCCTAACAAACGACGGT TCTTTTGGT TGT TCGCTTCAT TCCGCGT
TAGACAAAAGCGCAT CGCAGT TTGAAAGCGT AGGCGT CAGAREGTGGT TTGCGT TAGAATCAAACA 2730
ATCTGTTTTCGCGT AGCGTCAAACT TTCGCATCCGCAGT CTTCACCAAACGCAATCTTAGTITTGT

AGAT AGCGCAAACETERTST FAGECTAARARAEIBTET ARPAACTASAADCECAAALT AT GT AST EROo R 96
TCTATCGCGT TTGEACSIPCAATCCCATTTTTTGCGCGATTTTTGATTTTGGGGT TTTATACATCACG ( 2 )

Pl asm d pHP3 i in stranded form DNO 3) :
TCTACACAATTAA@ATCTTT?&@%%‘%M &W&Tmom (top
ATTTCCTATGTGCﬁIf.‘d%@AﬂHTSIQ\CImATCTAAﬁTH@tdm GHAHKSTTAIEESEIE Gio - 2)
1ZOGAGGAT,&GAGAGGGCGACACGTT ATTGTGAAAGTATTT CGTATTA 180

GITCTAGTATTA C AT T AT aa 65
TTGTTTATCIIII;@E%ET e ?&fﬁ?@&“&&c%oo
AAAGAT AAGGAG AT AGACT ORI AT AT CANT FAGAATCADAAAGATGAGAGTIAGAATB60 130
MA@@T%&&&%F&ES&%@&@F&%WWWW%

GAAAT ACAAAACCECAECAACAAANT ANGAGARAGAAECART AAAAATTATAT CAAAA, 480 195
CATGAAAT CAAAKAACR AT AT TR AT T A AT A TR ARCCEIT ARANCECACARGAXCARHAAA S 40

GAGCCACAAS CCAGRRREACAHRATAMAATITAGTEG] " 6o
ACCT ATATCACCTINCOAGRAR#IACBCTAATARCIERGAAL GCTAGISRAR AR
GAAGCCAATCTTTIATTCR TAAAGATCAAGGGAATACCCTCATT 720
CGTTTTGAA i %@80 325
CAATTATT@S@AAGTCTTAAAAAATTTGCTTGACAACATTAGCGGTGCTAATTTTT 40 .
AATTAGAGAGCATGITERAA CAE A LT 3;,{ e F%@qﬁmg@go
CAAACAATTTGAAAT CCGCAT CCATAAG Y. TETCER 960

ACTCAAT GAT AGGR SRR R A T ET B AN AN CT G T BERCCORCAATAGAGTTAET 020 455
TTTWT%%T&M?W%@WT&@WWWWM080

mATTmmémmxﬂmeé@@ﬁ%ﬂ?ﬂ@@a@%%M%&ﬂ 14 0 o,
AW %&A@@GMMWI@@A@C‘W&@@@AIZOO

585
ACTCCTTAAAC DA T AR AN 650
GGAAATAT T TAT Gkt E AL e e oG A g ?@ﬁ%@@%&ﬁ;;
35
TGAGCTACAAAAACAAGAAATACAAAACCGCATCAACAAAATAACAGAGACAATCATTAAAGAAT 715
ACTCGATGTTTTTGTTCTTTATGTTTTGGCGTAGTTGTTTTATTGTCTCTGTTAGTAATTTCTTA
TACTATCAAAGCATGAAATCAARGAAAGAAGAACTAGAACCCACTCTAACCCCARAACCCACACCA 780
40 ATGATAGTTTCGTACTTTAGTTCTTTCTTCTTGATCTTGGGTGAGATTGGGGTTTTGGGTGTGGT
CTCAAAGAGCCACAAACCACCCCAACACCATGCAAAGATTTAGTGGTTAGCACCCCTAAAGATAA 845
GAGTTTCTCGGTGTTTGGTGGGGTTGTGGTACGTTTCTAAATCACCAATCGTGGGGATTTCTATT
45 AACCTAATATCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAAATTGAGCGARAGGGAA 910
TTGGATTATAGTGGATGGTGTTATTGCGAT TATTCCAGT TAGATCCCTTTAACTCGCTTTCCOTT
GCCAATCTTTTATTCGCTATTTTTCAAAAACTCAAAGCCCAAGGGAATACCCTCATTCGTTTTGA 975
50 CGGTTAGAAAATAAGCGATAAAAAGTTTTTGAGTTTCGGGTTCCCTTATGGGAGTAAGCAAAACT
ACCGCAAGATTTGAAACGCATGCTAAACATAGATATTTCTAATGAGCGCTTATCAGAAGTCGTTA 1040
TGGCGTTCTAAACTTTGCGTACGATTTGTATCTATAARGATTACTCGCGAATAGT CTTCAGCAAT
TTAAGCTGTGGGATAGCATTAAAACCGCTGATTTT TGGARRATTAGCGARACCGARACTTCARTC 1105
55 ARTTCGACACCCTATCGTAATTTTGGCGACTARAAACCTTTTAATCGCTTTGGCTTTGAAGTTAG
ATTCAAGARAATTACATGCTTTTTAGTCGGTGTAAAATTGAATTGAACAAACCGAGTAAAGATTT 1170
TAAGTTCTTTTAATGTACGAAARATCAGCCACATTTTAACTTAACTTGTTTGGCTCATTTCTARA
60 GAAGTATTTAGAAATCCAACTCAACGATAACTATCAAGACTTACTCAACAATCTGGGCATGGGTC 1235
CTTCATAAATCTTTAGGTTGAGT TGCTATTGATAGTTCTGAATGAGT TGTTAGACCCGTACCCAG
AATACACTTCTTTCAATCTGTTAGAATTTCAAAGAGTGAGGGGTAAATACGCTAAAACGCTCTAT 1300
65 TTATGTGAAGAAAGTTAGACAATCTTAAAGTTTCTCACTCCCCATTTATGCGATTTTGCGAGATA
CGCTTGCTCAAGCAATACAAAAGCACAGGGATTTTGAGCGTGGAATGGACTCAATTCAGGGAGCT 1365

GCGAACGAGTTCGTTATGTTTTCGTGTCCCTAAAACTCGCACCTTACCTGAGTTAAGTCCCTCGA

TTTAGACATTCCAAAAGACTACARAATGGAAAACATCGATCAAAAAGTCTTAACCCCCTCTCTCA 1430



TGAATCACGAAAGAAAGAAT GCTATCAAAAATGECATTTACCACT TGATCCAAATCAAAT 1500
TTTCTTACAACT CCAATCGCATTGAAGGAAGCGGT TTGACT TATGAACAAACCGCTCATA 1560

TTTTTGACANOROKs61FL4F CATAACT GAAAAAAACACCAATATCAAACT TGATGAPAT/AD 20654101211

TTGAAACTATCAATCATTTTGAATGCGTGAATTACTTGCTTGAAAGCTATAAAGAACCTT 1680
TGAGTTTAGAATACTTTAAGAATTTACACAAAATCTTGMA%AGAATTGTTCTGATGAAG 1740
TTATTGGTGATTT. HI GCGCCACAACAAGACCCAG 1800
AATTAGTTGAAA T 1860
GTTTGAAAAA ATCAFGRIZTATITATICA] WG’W@:@AAdQZO
G@GCATmmm&?W&WﬁW&%ﬁWWWW@W%%O
AAGACAAT T T CAARGAAATGERAEAGCAATEATICT IR TG EA AT GAAAECECIARATTEE ARG 2 040
CTTGTGTGCT T T TE P T A PO TS P T P A G P S A P EY ST AR AA AT ICFEEICTTAF TATEGS R 100
CTTTTCGT TGGT A AGRGATCEAdAGATAGCARBANAEAGRIAAAAA T CLANTEARG -2 160
TAATTGAT TP CARATE A ST AT T e C T TG TG TAADCBAPT THECCAATGT AT 2 220
TAGT TTAGCAT CTAAACRERA T ATALGEL AT A SAA AR ACTAMAARE 2280
WA&@A&GWWW@TKW@MWWMQ 340
AACACCAAT AACAGE T AGEACA L AT AMAGUGLATC F‘.. .

GGCGT TAGCOGAAGSHGI T RAGICCTARACARAT fSARCANGATA CRCE
AGCCCAAGAATTTGAATT
TACATGTTTTAAAGAGR

ATGAATAA

ACPYATEETanCaC TREACE2820
TOCTATGT GRCASRARAT T TR V G IG1°"2880

GCGGGT T EACPNCEAF TR TEATACTISSTGATTRGCA294 0
QGTGGTAg%g%% ?ﬁ?f%?fﬁéﬁﬂ%ﬁﬂﬁ%&%ﬁ%&%@sooo
TCOGCCAAGACT PR ANBCET T ACTHOCT G ATRAT AT GGt ST TR GASALARAAGR3060

AT TAAAAGGCGCT P R AT e A T A T A AR P o E R TP AR AR CRSTRIRTACC3 1 20
GGAATTACGAAAATARTIRGMCAATIACARACGECIGRGATABACRCHACAMITEAAMAGTA23180
WAAWWM@FWW@@M@W@&WWWW@BMO
TGAT TTCAAACARAIARATACAMANECI AT LA EEAAM T R EAMAAGARAAAT 523300
CACACCACT CAASTAGE A SR AT AT BT ACGACTAT BCARAGA T TTAGTIEEITEAGEAG 3360

CCCT AAAGAT AAGAGGE A A AR T AL ACAD EAN C AN T ARG AT ST AGEGAA 3420

ATTGAGCGAQAG@@M@@@QWE@E‘GB'!-'hZﬁ;zﬂGGATTTTCTTGTTCCTGATCTTTTTTAGATGTGAGTTTTTCTG

TACGAGCAGTTAAAAGAACAGCATTTGAAAGAAATTGAAGCACTCAARBAAGARATCCAAALAAC
ATGCTCGTCAATTTTCTTGTCGTAAACTTTCTTTAACTTCGTGAGTTTTTTCTTTAGGTTTTTTG

45 CAAGCAAGAAACATACACGCAACCAAAAGAATGTAGCCATTTAGCGCATTCTTTTAGCCCTAATT
GTTCGTTCTTTGTATGTGCGTTGGTTTTCTTACATCGGTARATCGCGTAAGARAATCGGGATTAR

CATTCTTTCAATCARAAATCCGACTAATTCATCGGCTAAACGCTAAARATCGCTTARAACGARARA
50 GTAAGAAAGTTAGTTTTAGGCTGATTAAGTAGCCGATTTGCGATTTTTAGCGAATTTTGCTTTTT
TACARAGCARAARACTTCATTCCCCTTTTAGTCGTTAACCATTTAGCCAATCTAACTAGTTTAGC
ATGTTTCGTTTTTTGAAGTAAGGGGARAATCAGCAATTGGTAAAT CGGTTAGATTGATCAAATCG

ATCTAAAGGCGAATCTATCTTGTGTTAGACATCCAACCTTACCAAARCCGCAGAGCGAGCTTALG
55 TAGATTTCCGCTTAGATAGAACACAATCTGTAGGTTGGAATGGTTTTGGCGTCTCGCTCGARTTC

AGAGATTCAAGCGGTTTTGCACGATTGTTTGCTGCCARGARAACCAACAAGCGAAGTAAGGCGCA
TCTCTAAGTTCGCCAAAACGTGCTAACAAACGACGGTTCTTTTGGTTGTTCGCTTCATTCCGCGT

60 TAGACARAAGCGCATCGCAGTTTGAAAGCGTAGGCGTCAGAAGTGGTTTGCGTTAGAATCAAACA
ATCTGTTTTCGCGTAGCGTCAAACTTTCGCATCCGCAGTCTTCACCARACGCAATCTTAGTTTGT

AGATAGCGCAAACCTGGCGTTAGGCTAAAAAACCCCTAAAAACTARAACCCCARRATATGTAGTGE
TCTATCGCGTTTGGACCGCAATCCGATTTTTTGGGGATTTTTGATTTTGGGGTTTTATACATCACG

65 (
2) Plasmid pHP3 shown in single stranded form (SEQ ID
NO:3):

TCTACACAATTAACAATCTTTAGCTACAATAACAGCGTGTGAAGATGCTTTCACAGCGGT
70 ATTTCCTATGTGCGGCAARAATTTGGAGCAATTAACTTGACTTGGTTGGGTTAGTGGGTTG

1495

1560

1625

1690

1755

1820

1885

1950

2015

2080

2145

2210

2275

2340

2405

2470

2535

2600

2665

2730

2796

60
120



A n additional nucleotide sequence that was cloned is provided at SEQ ID
NGO 4 , which includes a 135 bp segnentthat encodes a peptide of 45 am no
aci ds (SBRoIl2edds445 ) . This smaller 45 am no acid pept PAe/ATROEN01211

I mmunogeni ¢ pol ypeptide of the Hepatitis C virus (HCV) core antigen. The
nucl ei ¢ acid sequence encodi ng the 45 anupo-aci d peptide is shown bel ow
with the indicated 135 nucl eoti des underscored. (SEQ ID NO 5 ) CATGAGCACG

AATCCTAAAC CTFERARGARYR ARG CRANGCGIACANCATICANGESABROBIOCACAABBACGTCAAG 180
240

300
360
420
480
. CEECREE COIAGEE QB BRARRIACGGEATAAGGTCATC 540
GATACCCTTA C@@Q&W@A@@@@@A@@T@MM@&B@W@M%A@@@@E@@M@@GOGCOCCT 600"
CTTGGA RO P CAT MG PRI PP O CITMAERATICGT GAAC 660
TATGCAACA A e HECPECRRETCCTCTCT 720
TGOCTGACTG T G AGECTACK AN e %%éﬁﬁ CTCAAAGAAA, ¢
AACCAAACGT  AREA¥kaAE&a T ErchE bk e nbkae kb ch & T CAGAT 490
CGTTGGTGGA GERAGHET6GRAT{SCEATEEAG. CCORCOETAGAT AEAIAGTAERCTERCCG SEQ | DoMO 5
The nucl £9 ¢ acicdrAhTBEQTICRINCITcAropssrATiTosRdTdaat@TEArertropE gene ( SEQ10DD NO

6 , shown beg? Tcafmépm ;g@ﬁ;@&%@g@gﬁgmﬁ@wyéﬁo 4 (not Sg:g. n
bol d/ under sc f the pro n
product) so it he ibee EL LIS S sy ot O
surface gxpogg que KoBEaenechhodusiccoctih&ceRist ruct desi ghat ed

as vector pTM@Ber@rgwcm@G@cTmG@xmmﬂrmmstmi@ce of E . eedol .
ATGCCATAGC AGTARFTATOCCATANGATCRAG CEREATCCTIACT EAGACGERIARATAFATCGCAAC 1440
TCTCTACTGI TTERCOATRECEZEGTHIFITRT GARSCTFRACHRS ACIEARTCFARMCARRTL ATGGAATTTRO

TGAAAAAG] T T I P T A ORISE TP T TAICRACAAACCOCTCATA 1560
TTTTTGACAAATCCGTTCTCATAACTGAAAAAAACACCAATATCARACTTGATGATATTT 1620
TTGAAACTATCAATCATTTTGAATGCGTGAATTACTTGCTTGAAAGCTATAAAGAACCTT 1680
TGAGTTTAGAATACTTTAAGAATTTACACAAAATCTTGAAAAAGAATTGTTCTGATGAAG 1740
TTATTGGTGATTTTAAAAAACGCCCTAATTTTGTAGGCAATAGCGCCACAACAAGACCCA 1800
AATTAGTTGAAAGCGAATTGACAAATCTTGTGAAARATTATCARCGCAACCTTGAAGTGA 1860

30 GTTTGARAAACAATATCATGCCTTTCATCATAGAAAACGAACACAAAGCCTTTTACTACA 1920
GGGGCATCAAAGAATATGACAACACAAAAGGCTACTTGAAAGACACCATTTTGCAAAGTC 1980
AAGACAATTTCAATGARATGGTTAGCTATTTCTTTTCTTGAGTGAAACCGCTTATTTTTG 2040
CTTGTGTGCTTTTGTTTTTTGCGTTTTTAGTTGTAGGTGGTAAGARAATATCGGTTTTTTG 2100
CTTTTCGTTGGTTGTAGGCGATTTTAGATAGCAAAAAACAGCTARAAAATCCARGCAACS 2160

35 TAATTGATTTCAAACCAACTTCATTTCCCTTTTAGTCGTTAGCCATTTAGCCARTCTAAC 2220
TAGTTTAGCATCTAAAAGCGCATATAACTTGAGTTAGCAATCCAACCAATACTARARCCG 2280
CCTAGCGAAGCGTTAGCGAGCAAAATAAGCGGTTTTAGACCGATTGTTTGCTGACAAGCA 2340
AACACCAATAAGCGAGCGTTAGCGAGCATGGACAAAAGCGCATCGCAGTTTGAAAGCGTA 2400
GGCGTTAGCCGAAGCTGTTTTGCGTAAGCAAATCAAACAAGATAGCGCARGCCGAGGTGC 2460

40  AGCCCRAGAATTTGAATTAATCCATGCGGTGTTTAGGGCGTTTTAGCGTGATCGCTTTAT 2520
TACATGTTTTAAACAGCATGCTGTTTTTTACATGTTTTACTCGCATGCGCGCGCGCTAGG 2580
TATTGGTGGTTGGAATAGCCTAAATAACGCAGCTGTATGGTTTCTCATTTTTCGGTGACA 2640
ATGAATAAGGGGTAGTTCTTGCGAGTCATAAGTGTAGTTCTTGCGAGTCATAAGTGTAGT 2700
TCTTGCGAGTCATAAGTGTAGTTCTTGCGAGTCATAAGTGTAGTTCTCTTCACAATATCT 2760

45  ACACAATTCACAATCTCTAGCTACAATAACAGCGTGTGAAGATGCTTTCACAGCGGTATT 2820
TCCTATGTGCGGCARAATTTGGAGCAATTAGCTTTAAAAGCTAGTGGGTTGGGAGTTTGT 2880
AGCGGGTATGCACTCCGTTAGGAGGCACACCATGAAAGCATTTTTGATAGTAGTGATTTT 2940
AGTGGTAATCTTGACACAGCCACTATATTAARACCTTAGCGTTTTAATAACCCTTATARG 3000
TCCGCCRAGACTTCTTAAGGGTTTCACTCCTGTTATTATATCGTCTTTTGAAARATAAGC 3060

50 ATTAAAAGGCGCTTARATGCCCATGAATACGAATTTTGAACAGCTTAGAARACAAGAATT 3120
GGAATTACGAAAATTATTAGAAGAATTAGAAACGCTCCCACAAACCCCACAAATTAAACT 3180
GCAAAARCAAAAAATACAAACTTACATAGACAAGATAACACCAAGTATTTTGAGCGGTTT 3240
TGATCAAAAARTTCAAAGAAATTATAGAARATCTATCAAATGAATTTGAAAAAGAAAAATC 3300
CACACCACTCAAAGAGCCACAAACCACCCCCACACCATGCARAGATTTAGTGGTTAGCAC 3360

55 CCCTAAAGATAACACCTATACCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAA 3420
ATTGAGCGAAAGGGAAGCCAATCT 3444

An additional nucleotide sequence that was cloned is
provided at SEQ ID NO: 4, which includes a 135 bp segment



51 AAGCTCTTCG TTGITAGCCG AAGGTGATGG TGITTATATA GGGACTAATT 101 ATCAGCTTGG
ACAAGCCCGT TTGAATAGTA ATATTTATAA TACAGGGGAT 151 TGCACAGGEA GIGITGTAGG
TTGCCCCCROGITAECG CTAATAAGCA 201 TAATCCAGGA GGCACCARCAVATUCHKI) (FBLA
TGCTAAATAC GCTAATGEGEG 251 CTTTGAATGG TCTTGEGTTG AATGIGEGTT ATAAGAAGTT
CTTCCAGTTC 301 AAGTCTTTTG ATATGACAAG CAAGPGSTTT GGTTTTAGAG TGTATGGGCT
TTTTGATTAT GGGCATGCCA CTTTAGGCAA GCAAGTTTAT GCACCTAATA 401 AAATCCAGIT
GGATATGGTC TEhEHEGEEHS dEECEGAEEEA dET BGT BAGEM 4t A@ATHST TIWEDG IAT ARCGATAA

CGCTTCTTTT TT 501. . - ; CAGC
COCAMACTAT TOen L o0y ARAT A KB T P Ta R AT A
TTATTGTAAC empmm@wmwm%mqmﬁme
AGTGOOGLTA. CTaRT %CA*% l%%?%ﬁﬁg N s e
CCATTTGAAA CEBEELRE %%AA@ $ EREASETEEES
GCAGCTGGTA C%mmet&r.m@&mb NEGTAGAACA AAAACTCATC TCAGAAGAGG

ATCTGAATAG OGCCOGTCGAC CATCATCATC ATCATTGAGT TTAACGGTCT CCAGCTTGGC

TGTTTTGECG G@&@m MA@O@IMAOQ@@AHWACS d BTMEaCCBC

Briefly, 1gne digtiay G
Guse ﬁemmccd e
@E@%&@% N

B G
amplificatio ;
ps é%”%%\ : %
CT '
Th hes Td ORIt €RUDGRCCTE ATEGEGGTACA TACCGCTCGT

upstream pri Gd;mdATsldpﬂA
s i i iRl e

contalm
" CCGAATT AA@%W nd
can be const rdze THY WSCHCRAG e§¢c2c®hccz&uc
332 (ABI; M ssissauga, Ontario, Canada)

Appl i ed Bi os\¥¥ReHs NOthc. nodel
The resubting PCR fragment can be blunt-end cloned into the ECORV site in

pBluescript | o KSGhhe | dhchi AR RhARMAAA QR Ao d BECAEE! ARl G PR

priners can tiFERcdR HEECHREE AL CdTHE ST doat BRI TR FHE TE&IchEA] GERLCHEYAE Sites
into the hopErgefeTheIcdGBSEr T on of the 135bp i nmunogeni ¢ codi Ng sequence

fromthe HepakptisNo:5

351

651

25
The nucleic acid of SEQ ID NO: 4 was cloned into the hopE
gene (SEQ ID NO: 6, shown below), of H. pylori 26695 at
nt504 of SEQ ID NO: 4 (noted in bold/underscore;
corresponding to amino acid residue 168 of the protein
30 product) so that the expressed product would be located as
part of the surface exposed loop of the HopE gene product.
This construct, designated as vector pTMI03-8 (Figure 6)
was expressed on the surface of E. coli.
35 ATGCCATAGC ATTTTTATCC ATAAGATTAG CGGATCCTAC CTGACGCTTT
TTATCGCAAC TCTCTACTGT TTCTCCATAC CCGTTTTTTG GGCTAACAGG
AGGAATTAAC C
1 ATGGAATTTA TGAAAAAGTT TGTAGCTTTA GGGCTTCTAT CCGCAGTTTT
40 51 AAGCTCTTCG TTGTTAGCCG AAGGTGATGG TGTTTATATA GGGACTAATT
101  ATCAGCTTGG ACAAGCCCGT TTGAATAGTA ATATTTATAA TACAGGGGAT
151 TGCACAGGGA GTGTTGTAGG TTGCCCCCCA GGTCTTACCG CTAATAAGCA
201  TAATCCAGGA GGCACCAATA TCAATTGGCA TGCTAARATAC GCTAATGGGG
251 CTTTGAATGG TCTTGGGTTG AATGTGGGTT ATAAGAAGTT CTTCCAGTTC
45 301 AAGTCTTTTG ATATGACAAG CAAGTGGTTT GGTTTTAGAG TGTATGGGCT
351 TTTTGATTAT GGGCATGCCA CTTTAGGCAA GCAAGTTTAT GCACCTAATA
401  AAATCCAGTT GGATATGGTC TCTTGGGGTG TGGGGAGCGA TTTGTTAGCT
451  GATATTATTG ATAACGATAA CGCTTCTTTT GGTATTTTTG GTGGGGTCGC
501 TATCGGCGGT AACACTTGGA AAAGCTCAGC GGCABACTAT TGGAAAGAGC
50 551  AAATCATTGA AGCTAAGGGT CCTGATGTTT GTACCCCTAC TTATTGTAAC
601 CCTAACGCTC CTTATAGCAC CAABACTTCA ACCGTCGCTT TTCAGGTATG
651  GTTGAATTTT GGGGTGAGAG CCAATATTTA CAAGCATAAT GGCGTAGAGT
701 TTGGCGTGAG AGTGCCGCTA CTCATCAACA AGTTTTTGAG TGCGGGTCCT
751  AACGCTACTA ATCTTTATTA CCATTTGAAA CGGGATTATT CGCTTTATTT
55 801  AGGGTATAAC TACACTTTTT



C virus (HCV) core antigen. The PCR anplification using Taq DNA pol ynerase
can be perfornmed using a touchdown anplification procedure as follows. The
PCR t her woyodeansdas progranmed for an initial denaturatipomaates/0i2196 0C
for 4 mn, followed by 18 cycles at an initial annealing tenperature of 65
OC (for 90 s ) , which is decreased by -0.49 G6C for each successive cycle, an
extension step at 72C for 6 and denaturation at 960C for 1 mn.

Subsequent to. comiEEItHCaoPRETIGTASECATA T e ALTCOANSCHIATETASRAFA 14

anplification cycles can ge per f or rGred bTy using 72 0C extension and 96C
denat urat gon st epAREIEAAC CHiRS SR CATGATEATThe resul ting
anpl i con Fs t hen puTrlﬂgg’gTby cO unﬁ, prGgm pltg%gg%gqye(; %%ﬁ%ﬁ and nade

bl unt by di gesti orfAM TR TRPENARAT TAGAERt of DNA polSFaefade:6)The PCR
products can be digested with restriction enzynme to renove the tenpl ate
DNA, andreligated.jnto an _appropriate vector such as pTML03.8 under the
control of tgagrla‘%a imd¥¥ | e&ﬂﬁ‘%lo SR S t%é‘sc?r qrhtcbf. I’—flo.p%pli
JMLO5. Recontyerenmtis|aoupelst fiara thieon diarvn fH .ebsbho s 286 W igonuclrept Tatg NA mer
S - AGAT G?Q.ﬁ(%@ sd SEQ : he reverse sequencing prinmer in
PCR arrpICiIQﬁc t1on rleséasceg'i onsé. Q}é(}lge%nﬁel%fl% ggélc ortnes can be sequenced to verify
that the i nset' PARFGEIGAAAGHPASIRIGHIE @dslE i 'esl i I NG:ahve carmek admeitnano
errors had beerBdnHT aducediiditthd b iREGeNerikte: 135bp i mmunogeni ¢ codi ng

sequence fromt i.ti.s V] I.us H?p’pﬁﬁc re antigen can then be inserted
usi ng standa?gd W@%&M%@T '&-é%h&?'&)eﬁ%EQ%n%

transf orned iantErdRI sdétki canhbehcwastguowrdaby3idsQfg. aCeNhs syacaekhesr,

har vest edcan i .Qf _ i-nsert,. onfiroged by \W\est
ot - br perty uetf SRS Bl e A 1n M AN IRE - PeURL B8 ¢ om
about 20 pl at @B Lndirsssissarsded Ant 0%, s faneska )w tTHhesores Wit iIDaRER

(Boehringer Maaidd dadh HA3™1unt-end cloned into the EcoRV site in
pBluescript II KS(+) in the same orientation as the lac
promoter.

20
PCR primers can then be designed to insert two unique
restriction enzyme sites into the hopE gene for insertion
of the 135bp immunogenic coding sequence from the Hepatitis
C virus (HCV) core antigen. The PCR amplification using Tag
25 DNA polymerase can be performed using a touchdown
amplification procedure as follows. The PCR thermocycler is
programmed for an initial denaturation step of 96°C for 4
min, followed by 18 cycles at an initial annealing
temperature of 65°C (for 90 s), which is decreased by 0.5°C
30 for each successive cycle, an extension step at 72°C for 6
min, and denaturation at 96°C for 1 min. Subsequent to
completion of the first 18 cycles, an additional 14
amplification cycles can be performed by using 72°C
extension and 96°C denaturation steps with a constant 55°C
35 annealing temperature. The resulting amplicon is then
purified by column, precipitated with ethanol, and made
blunt by digestion with the Klenow fragment of DNA
polymerase. The PCR products can be digested with

restriction enzyme to remove the template DNA, and



Tris-HO (pH3.0). The cells are then disrupted with a French pressure cell
at 15,000 Ib/in 2 . Broken cells are overlaid on a sucrose step gradi ent of
I M of 70%0aneb/dmss of 70% sucrose in 10rM Tri s-HO ( pHRC@)AU2003@00111 €T
menbrane fraction is collected and pelleted at 150,000 g , and the pellet
is resuspended in | OOM of distilled wateg. -Alternatively, outer nenbranes
from500 mM of |og-phase culture can be solubilized in 10 Tris-HO (pH

8.0) -3% noc - I 3 le j ted far | centrif d
For 30m n ot EFAo0 g e e e A e e h A TS o
n- oct yl - pol y&RfeCfiterd- SHVTESTATEPHROGE, indeisiiled paromedefoanch, and
centrifuged fteand@drmeat iA¥3, 800cg1i amuobhe supernatant collected. A

West ern i mmunobl ot i ndicated the presence of HCV/ hopE inthe supernatant of

t he second sol ubilization step. The supernatant contai ning HCV/ hopE is

m xed wi th aReegndlinaoituwsd oofes0.ck2s b TdiestHEll edpHyd ud)ingd% (W / vol ) sodi um
dodecyl sul f at 20%0; IevQl | r-od _Subj e SRS-12%
pol yacryl am gﬁ&é’ﬁ@%@?ﬁ%ﬁh r{oelgn:égj PA @F@?‘G%é*ﬁ%eg’ t H?@c@ﬁ@&zgﬁand
can be exci s&dUPr $Meark eYi$stss FedupBELiNgnPeimeheinePCRnaAMBLLEf2dabierni ght at

4C into 10MrEaictilkd@ls . ( Rd@n@)if iledMeDbAPEBn Ohe 38gudRACEY! NaCerThe el ution
super nat ant %g%tt té%?f be run on an SDSPAGE o check far purity,” and a
"ot~ us

el t .
Western i mmu g St aRArT L nquEsTa A%En S1EGS éX&mplle,
i sol at edl @ut eramembnanehatanche riroadetaat beetonaeriokatidean ioft ol T/ [hape:

il ect r ophor egies,cl. S rhileR 3R Iith Al R SESRAGE .an 2 s qont ayaus 12%
pol yacryl am de gel . Proteins are then stained t omassie brilliant
bl ue. For Weste@as litmsuRoliatsi NgCVunsraiengéatdgien can hdeal bet holskesttesd ont o

| mobi | on- P parhparesnaMdd icRehei oBedf ord, Mass.). After blocking for 2h at
230C with 3% bovine serum al bumi n (BSA; Boehringer Mannhein) -0 .1% Tween

20 (Sigma) in phosphatebuffered saline (PBS), the nenbranes are then
i ncubat etls wi Dihce Telt® cROPTHIIIOBHSOhadf barhi che teabhitt wart itsangFoirimeli%o

into E. coli, which was grown at 37°C. Cells were then
harvested and the expression of the HCV insert was
confirmed by Western Blot.

20 Briefly, a procedure for this is as follows. Cells are
harvested from about 20 plates and resuspended in 20%
sucrose with 50mg of DNase I (Boehringer Mannheim) in 10mM
Tris-HC1l (pH8.0). The cells are then disrupted with a
French pressure cell at 15,000 1b/in?. Broken cells are

25 overlaid on a sucrose step gradient of 1ml of 70% and 6ml
of 70% sucrose in 10mM Tris-HCl (pH8.0). The outer
membrane fraction is collected and pelleted at 150,000 x g,
and the pellet is resuspended in 100upl of distilled water.

30 Alternatively, outer membranes from 500 ml of log-phase
culture can be solubilized in 10mM Tris-HCl ipH 8.0)-3% n-
octyl-polyoxyethylene incubated at 23°C for 1h and
centrifuged for 30min at 173,000 x g. The pellet is
resuspended in 10mM Tris-HC1l-3% n-octyl-polyoxyethylene-5mM

35 EDTA (pH8.0), incubated at 23°C for 1h, and centrifuged for
30min at 173,000 x g, and the supernatant collected. A
Western immunoblot indicated the presence of HCV/hopE in



BSA-O 05% Tween 20 in PBS for 1 h at 37 0C . The nenbranes are then washed
with PBS and i ncubated with a 1/5,000 dilution of an al kal i ne

phosphat ase-2oe@njipgat ed secondary anti body (Bi o-Rad, Ri clrowndi2o6Baioifi1) for
Ih at 37C. The bound anti bodi es are detected with 5-brono-4-chl oro- 3-

i ndol yl phosphate (BCI P, Cal biochem La-Jdlbl& Calif.) and nitroblue
tetrazolium (NBT, Sigma) . EXAMPLE 2 EXPRESSI ON VECTORS AND SELECTI ON OF

ANTI GENS  FOR SRARLE REeR! Y %@f@l&%dﬂ@%dl&ﬁﬂ%t\&%rpé%ﬁl nepg H .
pylori and is tol erat ed br"éthl S organl g}rop(ﬁ can us forma construct

useful for eXpPELNFt§ H@r“ﬁé‘t S1iddods F&¥e Lor oduct s
in H. pyl Ol’lvol(f]nhaeroﬂ-m ]pzyil MI'D'rE_s—(Hlﬂll (phhuta.lse ,veit o Adral) Gl ihen

[ead | ydevel ghed A3 8SECtedsphore hchite Loy RXRTLG oYt gl
host . ger §ur1m@mtadnd€IqJ§é>Sgérieis pfodrya@mYdleamﬂ%medole’M@atmqpmqrm stance .

as “e|| as prQﬁ@ﬁﬁrSIEh§Eq9§9e@etB@CHQV/ﬁngbMaHQtQakhge Eexc§Qbl 2pdyH
pyl ori transcrlptlona,l systens. The requirenments for plication in E_.

coli can be &ChUBFEEBFLHHNG &Ry Afurtber 968 ﬁﬁﬁv\ﬁlEtedceV?rBIlQéﬁ] as ¢eCq.
PBR322) . Consintiec idehis ITutitd-@ione qiperss 09an 1ae1 Epshedphior of gphhaatpommi n bot h

E. coli and pyl.ori V|tro and conpared to existing shuttl | asm ds
descri bed i nNHCl:el | ?i!théar aetll#e OnrREPEREREES CaRt iThER &F° ul%e?“h%?eg_Bgogous
gene proddct PtA@Fb@eéxmoes@@d:Mmrdplwaalyl,y apel en@esttatrn s mmundodxitc to H .

pylori and Eusf%@'sﬂ@%@a&@akédﬁn g@@%yuh@%QQ%Q%%!CEQQre&%ﬁ&ﬁ% S%Q%%QEL

desirabl e property) when delivere sel ected site in a
case of an ePPtESsEFTRFENGEN FBFr Henhedidesk iBdn Bofcorseniamidion $d¥ch a site

m ght be a MGl asidt. eEl:%i:td@%blrlé%dsl A sEXxaEp) %a&r,lelaOla;E/tRW &ise parts gen
fusion proteln Ca%l%%o%ﬁq%%%%%dlgg fyacryfgkidgu&éﬁcePrgtglns are
15 then stained with Coomassie brilliant blue. For Western
immunoblotting, unstained gels can be electroblotted onto
Immobilon-P membranes (Millipore, Bedford, Mass.). After
blocking for 2h at 23°C with 3% bovine serum albumin (BSA;
Bdehringer Mannheim)-0.1% Tween 20 (Sigma) in phosphate-
20 buffered saline (PBS), the membranes are then incubated
with a 1/10,000 dilution of anti-HCV rabbit antiserum in 1
BSA-0.05% Tween 20 in PBS for 1 h at 37°C. The membranes
are then washed with PBS and incubated with a 1/5,000
dilution of an alkaline phosphatase-conjugated secondary
25 antibody (Bio-Rad, Richmond, Calif.) for 1lh at 37°C. The
bound antibodies are detected with 5-bromo-4-chloro-3-
indolylphosphate (BCIP, Calbiochem, La Jolla, Calif.) and

nitroblue tetrazolium (NBT, Sigma).

o®

30 EXAMPLE 2 EXPRESSTION VECTORS AND SELECTION OF ANTIGENS
FOR STABLE EXPRESSION

Because HopE is a native protein of H. pylori and is
tolerated by this organism and can thus form a construct
35 useful for expressing foreign antigens or other
heterologous gene products in H. pylori. Other H.
pylori/E. coli shuttle vectors that can be readily



product of pTM03-8 (Figure 3 ) is preferably targeted to the H. pylori
outer nenbrane, so that it would display the HCV core antigen in a nucosal
envi r onmew.200eatisqass toxoid (TT) has been studied extengcralugo@moarianti gen
i n humans, and i nmune responses to it are well characterized. TT elicits
good nucosal inmune responses when adm-nisgtered orally or intranasally when
di spl ayed on the surface of bacterial spores (Due & Cutting, 2003 Expert

Opi ni on Bi ol JERn, o ¥ Bas riBed HHOSEL %&&X'f%rc

fused to the hopE gene product as descri be ove or engl A éd to con ain
a menbrane arfkEFd NG Yves e d fijets id&fu maﬂ%@@dvﬁmﬁgeﬂtﬁ this

systemis theexiad1enae 0feaw] Inddtar acdadd e dhightd rlelcrmﬁeé Ydlis agsessment
of the effectlveness of th acci nat.i on ro edure vvher in the case of

HoV where t h& RIFITERFAHR AN S é”sdé%"ﬁ%’i%trﬁrsm ce.
The gB pr bt eitthadf amyt MQ@Icmgrrmd @M/)bdta‘s ﬂr&m shxmlni temd AU 2> ce

against ale Sq%% ed Vaccinia virus expressing the gB
anti gen. Acct(;ﬂg% ngly, tqhut?1 e ve%t%gs such as those described herein,
conprising gB antigen in place of an HCV anti gen can be constructed usi ng
the protocol Td%SQfédQﬁQén{én@éarﬂHﬁ repl iRk dHRE rOfE Prymt &5 GRN NG iUse i n
the shuttle vectors. |deal t he noter used js inducible either by a
natural in vil¥o ‘EoMEhidZat |nt5¥l“brﬁ%e‘r f?pd"rn?g‘rﬂwd“f Bie1G%dp £ACSMIGS By -i9rducti on wit h
an i nnocudus gbra®t)uf f or chem cal that can be consuned. For exanple, the
pronoter fromthe H. pylori histidine kinase HP165 that is reported to be

i nduced by acidic pH and may be a virulence factor related to gastric
mucosa col oniCRatstamdtedopdudidle presirstter .caThdebdmeftad dfort hieplprarmdteer i s

that a constriyCt,dtan Me crmqeain@ v;rtr MAh e fLlaghy %Hg%%ao oy
becom ng expressed when exgose he aci di.c environnment the gastric

nucosa. O hetexd-rsd'ﬁﬁ’tgetsélqtﬁ Ieutﬁ’éatSI%dér ssistedeechdacithice Ldtekstereused in
pTM 03. 81&and Fl aB sigma 54 pronoter (Josenhans et

The choice of antigen or other heterologous gene product to
be expressed would ideally be one that is not toxic to H.
pylori and E. coli and that is highly immunogenic (or
possesses another desirable property) when delivered to a

20 selected site in a mammal. In the case of an expressed
antigen for immunization of the mammal, such a site might
be a mucosal site.

As described in Example 1, hopE/HCV core antigen fusion

25 protein can be expressed at the E. coli surface. The
product of pTMIO3-8 (Figure 3) is preferably targeted to
the H. pylori outer membrane, so that it would display the
HCV core antigen in a mucosal environment.

30 Tetanus toxoid (TT) has been studied extensively as an
antigen in humans, and immune responses to it are well
characterized. TT elicits good mucosal immune responses
when administered orally or intranasally when displayed on
the surface of bacterial spores (Duc & Cutting, 2003,

35 Expert Opinion Biol Ther, 3(8), 1263-70). The tetanus
toxin C fragment can be fused to the hopE gene product as

described above or engineered to contain a membrane anchor



al ., 1998, FEMS Mcrobial Lett., 161(2), 263-73), the extensively studied
T7 pronoter used in many constitutive and inducible E . coli systens and
the nir Bwprostisssof Sal nonella which is induced in anzergizeosamoyiinonnent s
(Chatfield et al., 1992, Biotechnol ogy, 10(8): 888-92). The ability of any
of these promoters to function in H. pyPdri- can be tested using the system
devel oped by Angelini et al. (2004) (Plasm d, 51:101-107) that uses CAT and

G-P rep%t er armf c@memtf][ad@‘ Ryt @rec@mtric\é tyn'é]re &d\}ﬁnt@)deordf AT ﬁ
vector. The target site expressmn end on t.he antigen- or other
gene product 3‘(? Stl ST é‘sefocuwe& "‘%t C&c?ﬁl':”}?rcg ‘% dfoe&ss i on
pol ypept i des fti dssteaa”sy@tntt lef. et efed tioleypest |ocfet(te gfa,ccamatgfmn) to the
cell surface qlodday iyl UerddASM AR od HicH SRk HdmOldaNt and

while the us antiBi otlc resistance genes as a selective determ nant for
pl asni d ni nferdmee mogiq}§eftmpn1qal\ﬂm rELlY on deeunesdafdaiant wies- Ahe

alternative igp gsrbﬂjeqr}peﬁ Icq;ttm{eg%matﬁmué‘ qrcmmaminse,betel}e Shrgene that is
usedlnactlvate i.n Sal nonell a ggen heX|sts natlvelylnH

pyl ori, encod@&dsFsr fHtE a@as‘é‘rﬁtalad&?& é%fc?r gfc NHRESH AT in

bi osynt hetic ‘midmm;a fvarruh ampeEsielg checigl® (@DAR)gen.an Pessmdurajlycorrponent

of the cel | vallcdeptjdlaalyean §f A ARJRIAJINE HAG §d )1, ldbiddia Afigence

of DAP, asd nutants undergo I'ysis. Since I's not presen I"an
ti ssues, 19hi gbhardrhigan gt mdlacsy siferan Ws@taqeéqm%mtcmtraaqtqd ving H

pylori to galimg the rRCAHTRINANe Rsd RN aYC FYaRiglina plasm d. In order to
use the asd gene systemthe genom c copy of the asd gene is inactivated

usi ng standard gene knockout protocols. This strain of H. pylori will then
only grow wi tzh il estipgd o rafmddAR Orcar tde aigedasim d Hehathwtoriteaives-tidres .asd

gene. QO her s.[ydseta%msy ttr?laet pcr%r;'nobc% dec{ Qs %‘n’HJcﬁ RUTAS Y ibqplauqleatural

15 in vivo colonization mechanism of Helicobacter or by
induction with an innocuous foodstuff or chemical that can
be consumed. For example, the promoter from the H. pylori
histidine kinase HP165 that is reported to be induced by
acidic pH and may be a virulence factor related to gastric

20 mucosa colonization is one such promoter. The benefit of
this promoter is that a construct can be made in vitro with
the foreign antigen only becoming expressed when exposed to
the acidic environment of the gastric mucosa.

25 Other promoters include the arabinose inducible promoter
used in pTMI03.8 and FlaB sigma 54 promoter (Josenhans et
al., 1998, FEMS Microbial Lett., 161(2), 263-73), the
extensively studied T7 promoter used in many constitutive
and inducible E. coli systems and the nir B promoter of

30 Salmonella which is induced in anaerobic environments
(Chatfield et al., 1992, Biotechnology, 10(8): 888-92).
The ability of any of these promoters to function in H.
pylori can be tested using the system developed by Angelini
et al. (2004) (Plasmid, 51:101-107) that uses CAT and GFP

35 reporters as a readout of promoter activity in a H. pylori

plasmid vector.



E . coli enterotoxin or Cholera toxin (CT) as nucosal adjuvants. Adjuvants
can al so be used to boost the nucosal imune response. Two such adjuvants
are CT amsloBoos/aslss enterotoxin (LT) wherein expressed aoriagens/@ialfused
to the LTB and CTB nutants that mamintain their strong nucosal adjuvant
properties but have dramatically reducedstoxicity. EXAMPLE 3 VI RULENCE, LD50
As described in Exanples 1 and 2 , Helicobacter-based vectors such as pHP3

and pHPl ar e eapahl & ef s&rt%' @'fngxpr@s%%lnooqu.a'dré?en'dnfoﬁcttmn 'rn% ge%ﬂm'

such as a nouse or hunan. esent exampl e used to
denonstrat e PﬁeOGPﬁFlSﬁnﬁfpﬁ§ﬁﬁﬁttﬁéeﬁel|é§5§éﬁér55&§é&s dpsusrsl oo phevi de

delivery of azo@JEa@mct@h@gl @@bl fu@thvgomb@wllae@f whilc@r @Strge® angammal ,
including a nﬁ rrplggtg 50 dengnstr e the activity
of a transgeﬁﬁ€r§FF§|np8 yﬁeptﬁ For 0’ ePPELECR ) s&Polt r 8§56ASE to an
expr essedS supffa¢e @ntliogen in vivo. M ce are infected with wild-type H
pylori, while other mce are inoculated by gavage wth
tenperature-sensitive H. pylori as described in Exanple 2 . Sera from both
control and ?é@ﬁméﬁlﬁéﬁ?léﬂéYa§§aﬁé§0f@ﬁranﬂmﬁééﬁa@ﬁdagéstWb@lﬁl§b@|@g¢ are

per f or med ono&a@wtflb%@1@nlr@@h§tlaﬁc@0@@h@@n@% Wi tslalte%l%h@@%%m&mm in
Table 1 . A use _urea breath test can al sgg?e used shomn in Table 2 |,

a 50% decr ead®@Ti R1GEPdLeAGe NEEPGRCPS 95t §5% %€3V85§E?vé§ 1858cific
anti bodyl®it peaicndredsed 4ifvel.drabavechaseliiviee isi adbedtinkgdalsehallogi cal

response. Sergggg np%%§n§%%%ﬁ%%ke@h%t % I|ne %% 1%4usﬁ|3$%5%%lVéE these

times 10, 10 0 ani ré sacri gastric
per f or med. TABRE S& ImnglV@. STUBYaSGBQBDEGJWheﬁ@I@§IS¢© nast vedy 10 H.

cont ol TABLE ;2. /BOMER GALGULATLON, VLRUL BNCESEURY nflic?ny A5 05BrlaBRIRERE0%

and various fnfection Rates of
enzyme in blosynthetlc pathway for diaminopimelic acid

15 (DAP), an essential component of the cell wall
peptidoglycan of gram-negative bacteria). In the absence
of DAP, asd mutants undergo lysis. Since DAP is not present
in mammalian tissues, this balanced-lethal system imposes a
requirement for all living H. pylori to carry the

20 recombinant asd gene-containing plasmid.

In order to use the asd gene system the genomic copy of the
asd gene is inactivated using standard gene knockout
protocols. This strain of H. pylori will then only grow

25 with the supply of DAP or with a plasmid that contains the

asd gene.

Other systems that can be used for similar purposes include
E. coli enterotoxin or Cholera toxin (CT) as mucosal

30 adjuvants. Adjuvants can also be used to boost the mucosal
immune response. Two such adjuvants are CT and E. coli
enterotoxin (LT) wherein expressed antigens are fused to
the LTB and CTB mutants that maintain their strong mucosal
adjuvant properties but have dramatically reduced toxicity.

35



Nor mal =75% vs TSHP=50% n=58 m ce in each group Normal =75% vs TSHP=40% n=30
mce in each group Sanple size of 20 will only give you 37% Power: to

det ect a wohberapas (75% V S 50% and 62% Power: to det ectyaandisiderience
(75% V S 40% In order to use a sanple size of 20 you would need the
infection rate in TSHP to be at |east 32%%or |less (with 80% Power and a=0
. 05) EXAMPLE 4 COVPARI SON OF VI RULENCE AND ANTI GENI CI TY OF SEVERAL
TEMPERATURE SERfHLIE/EB H . pyWHRYLENGEN NDson order detect a mmjor change in
virul ence rel at ed to expression/nodification of an out er nmenbrane protein,
mce are ino wth te ratL{e sensi |ve %‘? | ori as described in
Example 3 . %‘?.Fa‘f RSB AL TR G ouf FPFRETRAPSH th a wild
type H . pyl orectsiraisuciNons rmamvamdn—:g&r%l vaaree d;aa@ble) sletef 6% i i esence
or absencg of i Al ed at 3, ang m)nth for antlbody
estimati on ,ﬂ&?sacrl (ﬁ:e g%’ﬁ%o?’%% \A/asoqbglr orrre o 'ass ;S/hgastrlnt‘?% and
confirm col orR%ZdtWeN - THb| the RIRRENY IRxamen ks oy i e suadalgyi Dfuserd T ce

used. TABLE 3 aemamesmm@ GAVRARI RO 15T URYEXANRL B 5, LDB0. $TUDY TO

EVALUATE TEMPERATURE SENSITIVE | ori VACCINE EFFI CACY FOR A i
PNEUMOCOCCAL SARFHSEEN G RAryeds ¢ 1t @ (AR 1RA G URHG B L b & ¥acci ne
protection effecilont :Stt&ﬂfb%l’td tﬂﬁtah&gﬁﬁaa(]p,neﬂﬁmmgi)a ’huRGe. Werree

i nocul at W hs t| v a Al ual sized
control grgouﬁﬂv}\:as i nég (F %d C%eorélo aq{ﬁ/l g‘%citr]a‘flnrlc A

Non- i nvasi ve tesEgeiric Lﬁsfeldiltrb Qfetfé-r rmnbpzpzr dser&ﬂa@rt ai)mcrﬂldﬂal pyl ori
as descr i bed idu Al 4 Mo R JTN! NS OSLe @G 0N, 8}l T e were gi ven

i ntraperitoneal chall enge vvlth 10 tinmes the LD5 ive virulent
pneunococci type 4 (~20 CFU nouse) , as per the nmethod of Aaberge et al.

(1995, M crolidéatdeg.insddll Wedh wild-type H. pylori, while other
15 mice are inoculated by gavage with temperature-sensitive H.
pylori as described in Example 2. Sera from both control
and test animals are assayed for antibody and gastric
histology are performed on sacrificed animals in accordance
with the schedule shown in Table 1. A mouse urea breath
20 test can also be used.

As shown in Table 2, a 50% decrease in virulence (from 75%
to 40%) was observed. Specific antibody titre increased 4
fold above baseline, indicating a serological response.

25 Serum samples were taken at baseline, 12, 24, 48 weeks. At
these times 10, 10 and 20 animals were sacrificed and
gastric histology performed.



As shown in

Tabl e 4

allowing for 75%lethality in the controls,

t he st

has a power of 0.8 to detect a 50% decrease in nortality (75% vs 50%
. TABLE 4 wb26lidsABEUMOCOCCUS FOR | MMUNI ZED M CE Week Mpce/Av206s/00sAad
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young chil dren

at honme, no regular contact with young children,

and no

allergies to the antibiotics that mght be required to treat the infection.
Chal | engewwizbds/asnsi st of 40ny fanotidine at bedtine folpcomadodsnoi2it

adm ni stration

are contacted daily for

nont hs.

of H. pylori

14 days.

EXAMPLE 8

in beef brothorally in the norning. Subjects

A 13CGUBP is performed after 7 and 14 days
and endoscopy with quantitative culture and histol ogy after
Antibiotics are used to eradi cal®BiHe2 | nfecti on.

2 weeks and 3
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ligated with the Azoreductase (AZR) gene fromBacillus subtilis treated
with EcCoOR 1 and Hndlll, to generate a vector containing both HopE 168aa
and AZR naoedogmibd4€8- azr. This plasmid i s transforned inteTRu206moi214 0
assess whet her expression of HopE and the B . subtilis AZR occurs. pTM 02
when sinilarly treated with fuII-Iength‘h%ﬁ)a‘tltls C core antigen (HCCA)
denonstrat ed transport of HopE::HCCA to E . coli outer nenbrane enpl oyi ng
west ern bl ot SEXAEPERt 4 - HopE MPAM%@\I(QF—\BDBUBE@CE nADt BT YEENIC hey agr +
TSHP by gavage and once AZR expf@Ssi SfMbFRNTYOE [ OnPs PIRGE B nosalicylate
and sul fapyridine (and thei r‘resp‘em—rve—ccmrugm-esﬁrn—m—ﬁeﬁd-iaeces IS
established human trials car®BeiNe EXAVPLE 9 USE OF DI AGNEX BLUE AS A
MARKER The di agnostic agent "Diagnex Blue" consists of an ion exchange
resin (Amerl e 6) con ated wth a dye (Azure-A Thistest relies
on the fgtét (Eeé %%? %y% BOHDE I gt s bkt eRes B8131eH @ t han
2.5 after \Ahl@kptwwym@dmmﬂamm appaan:esrlmemﬂsmmélpsmtéﬂ,sqm_ﬁce
wi thout dye |dird Nendied i & & AGD! QLA G IS T 10 H'{e L3 Shown, i n
use ¥or

Figure 5 . The sane principle can or|.
exanpl e, a dy¥RIESHREL ohbi FANREE whi i d@%‘a%]so%i%ﬂ@sccmtm-l >g 7o cofil d

det ect ureasenide therd eﬁtfbcytaesci g,uv@n M1 AreFhe T Spypsy- ﬂ&@ﬂﬁ it L>
7.0 in t@@ mucus Ia er_where si des thus reIeaS| ye.
Mce (n =30) Jat?"atlno%dt‘ea%% %ﬁt&h |fo°t‘§ifee-tmln€pw%?fier§fs £ pgence
germfree m o&f (H\ T3)omi & Mised wesre Witad| st (Pidrd Stshhs Afderamit gy mal
period all ow rd. 10 bI|sh an active infection the
test group an tlhe controlifts sgérderollfn reo’dﬁrt:eﬁ: dIH &Y eche]tjg? Cgotcf]lf’a?ﬁ?¥y of
t he resin- dyeJadmpllehe BN anayel 1T Hiosl ati 1 4a thieorf ol Tadwierl Dysheows ezhesol ut i on.

(Range O. OLMJr ). &) arkhoniBieh ¢ deRind hid ahald ¢ cages and the
excretion of the azure dye are nonitored and quantified. Different ratios

of theresin and urea concentrations are tested to verify the




opti mal

adm ni stration by aerosol,

aer osol ,

a netered anopunt.

adm ni strati

on by

th

.inhal ati on.

e present

conbi nati ons to be used. EXAMPLE 10 DELI VERY FORMJLATI ONS For

i nvention can be delivered in the
form of awoes@loisasay presentation from pressurized packeTonu2e0smebuli zer,
with the use of a suitable propellant.

In the case of a pressurized

carried out by atom zing solutions or susSpensions which contain the

conpositions according to the invention.

invention may al so be fuirRulEiEd AND SHROWGY fooMraralsali gastoyon f or

adm nistration to a SUbjeCt as an I ntravenous prepar ati on.

nf

ar ad

Al

of the

t he dosage unit can be determ-né&d by providing a valve to deliver
The formul ati on woul d be prepared as a powder for
Adm ni stadrigors by i nhal ati on can al so be

The conpositions according to the

vari ous prepatatt+ons—of—the—pvenrt-eon—-ray—be—prepared—by—procedures

fam liar to|tWeese skMited in [MWecarlsed fSeapiogpr i|distedboy flAddtihetment t apl e
phar maceuti ¢al auxi | kagl &8ind np05|t|ons accordlng to the invention

advant ageougty Tontam the speciesof tHcobactgr—atofre—of—+A—cofrbiraaty on
with other desiPed | ngr&®#fi ent Any of |t he I#ove |i ndivi dual [or conbi natilon
of Hel i cobagt ery4f or pul aigns jray be incIudq@oln g pharnaceutica
conposition[conmprisfng rne pnarnaceurlcally acceptduue COMPYSTtT O

accordi ng tothe pr hsent8q nveht O Thd nhaerIQH(‘Pl tical8 Q:Qm) siti®h&- s
descri bed hereigp may be gn soflid (e.qg. pomder particles, granules,

sachets, tablets, cppsules €effc.),. sem-[solid (gellS, pasies etc.) or tiquid
(sol utions, [dPsBeF sl ons suspensidids . dmul %9ns Imi xt etc) form and

adapted fdbr admi nistration via e.qg.
mucosa. Thepharnaceuti cal
form adapted to be dispersed in an aqueous nedi um before use.

phar maceuti cal conposition in liquid formmay be in the

t he gastr0|ntestina
conpositions may thus be in powder or particul ate

A

tract and gastric



formof a dispersion conprising the Helicobacter conposition and an

el ectrolyte solution such as, e.g. a conposition that is adapted to

physi ol ogvoaboszapgst i ons e. g. a physi ol ogi cal | y accept alpce/aanbestioon: A
pharmaceutical conposition according to the invention may further conprise
anot her therapeutically, prophylacticall ggand/ or diagnostically active
subst ance. In another aspect, the invention relates to a pharnaceutical kit

conpri sing agki ard a se nd ier I iising a
conprising EE(IQN%‘LE B pdell SRIBRIME myANaTE T%M%'ﬁjﬁg %ﬂﬁﬁ ",
vector according to the |nv nt P¥d oxdd VRARE TNEc BHETEARYaFRBr Aconpri si ng a

di spersion nedium for the HehrepbacienrnIicoaNpaesgeni on, acconpani ed by
instructions for adm nistering and/or dosing the Helicobacter conposition

in the dispersion nedium before use. The Helicobacter conposition according
to the preseidn omdent tondeoohaitmedei hheh&eliicomay the-baspawtaccane
particul ate F;%fE‘ec%lE%R%'ﬁ%%‘dt leGal, Ki ts 2889&«9' pgt‘n% ’eﬁe %E;%%%Bko @g\%”“ on
may include instructions wth reconnen ations 5 errod

whi ch t he HeWP@@bH@ﬁér16@ﬁ§é§¢?ﬁoHl§ho@E@P§éa§@Wﬁn§§D§ﬂééV€fﬁbrPWﬂggérS|on
in the dispepyi gava‘g@ umpEXANBLE J.lslzEMVHUEtM@@Ulg%hg\lw\é\gwn%@hlteeb@%ﬁr -
VACCI NE PREPA ICN The TH onse (T-helper cell type 1) is a cel
medi at ed respOfis&t évéypﬁcﬂivPW§°6F ShRFE s aNBPe§BN§§lB§u§€aBF 6F§eases
such as Iheunsedi doadeheirhise( BApsandel vpuabsknceontr a5t pyldrd &S an

anti body typ i cal se chatacteristic _of Lvaceines. The resent
exanpl e prov? %gggbggc%ﬁ E&gﬁgggo%talgka%Tﬁ9ﬁ%§ Egrespo%§8 i'n"an é i mal
when treatedmwp?hW§rHegp@@baenémaﬁageﬁonaéd|neaﬂﬂeagﬁewutprépatamesnthe
according orble i GSAA JAMANObnddfocdhne il I£0fan Ripy/afhalsy and

vector plasmd systens as described herein may be used to invoke ant’i body
response as per the method of Aaberge et al. (1995 Microb. Pathog.

15 18:141-152).

As shown in Table 4, allowing for 75% lethality in the
controls, the study has a power of 0.8 to detect a 50%
decrease in mortality (75% vs 50%).



in an animal. By way of exanple, a system enploying a gene expression
cassette in a construct that provided for the transformati on of the

bact er i unyoGhesatisisdi um and t he subsequent secretion of paTprb&ic11B- | ayer
protein) fromthe surface of the transfornmed Cdostridium this resulting in
initiation of nucosal vaccination, is desttibed in W0194599, which

di scl osure is hereby incorporated herein in its entirety. These constructs
may al so include a secretory | eader sedirdiide &el ected from ORFl, ORF3,
ORF5- 7 ., ORF7 or ORFIIl. In accordance with some enbodi nents of the
vaccine, the elico bacter-based vectors and vector plasm ds nmay conprise a
sequence encodi ng a bacfiBi(LgQ @.NIEEMQEOK:%U& FlIQarT TERED | MISEe | ayer
protein is defined herein as any nol ecul e of protei naceous nature,
including e.qg,, ,protein glycog rotein or_lipoprotein occurring in the

out er m&*rrbrag’leee a BaEteri um gﬁeégﬁﬁﬁles%ﬁéﬁééyng}E%ﬁ6§€ayonz¥ﬁés§ﬂﬁ?%ce
of the bacterium S-Repeinjproteins may be conti nuously and spontaneously
produced in larger anoundss than any ot her cqus of protein in the cell.A
process for preparation o f a reconbinant cell preparation conprising a
gram negati ve t cell .80 ostridium having @he S-layer protein, i s also
provided i n W297/28263%9 The procggs may b g nodified gnd fol | owegsdg n
accord with the, procedures described hereint o incorporate a n S-protein a
s part o f the | i cobacter constructs o f the present invention.
Accordingly, Totmlsone o f the vect& and vectoor plasm doconstructs, a
fusion prgtein i s provided that conprises a Helicobacter sequence and a
non- Hel i cobact er pharmacol ogically active nolecule o f interest. In order t
o enhance the immunogenicity o f a vaccine enploying the Helicobacter
constructs o f the present invention, the Helicobacter sequence o f the
fusion protein may conprise a sequence encoding a n S-layer protein.
Baci |l us constructs




that include the S-layer protein a s part o f a fusion protein have been
reported t o express the S-layer protein at the Bacillus surface. (See

WO- 95/ 193Wd,20abpas445bi ng Baci | | us sphaericus) , thus enhaotiawgodsoe1211

i mmunogenicity o f the preparation. Micosal inmmunization i s already

provi ded agai nst sone di seases, includingoda-n oral polio vaccine and a n
oral (drinkable) vaccine against cholera and diarrhea due t o JEJ. coli (an
inactivated yaaeipne) e | N SRTRRATRAGIORNLY: H. byicsiCeHhemRl presrthat the
vaccines o fThe invention Us_conprise — The
present invention contenpla it , a s such will provide a

si ngl e-dose, long lasting vaccination, because the carrier organism

Hel i cobact er i Ll _continue t roduce th ntigen, i.e., .
non-kblicobagpeghﬁhgfﬁgggFogfgggﬁg’agﬁfvgrﬁglggﬁﬁg%otFSFnPE?gsﬁp BHE2880st
imunity 3 vives. adapaéddi tisenint héceaccines will b e adninistered i n
conbination with a n adjuvant. These adjuvants' conprise nol ecul es such a s
al um ni um hydr oxi deor lipid vesicles that increase the exposure tinme for
the vacci ne’ B§lsMégenyeires tpdndy df etofedodrt eforraaneni(snegeked. sadjuvant s’
alsokact by gﬂ@ﬁingipr@deﬁghamiaﬁsk@ﬁﬁao?gggk@?oﬂvl@e@iégeﬁncz??@ﬂ |

cyt oki nes and.chemnoki.nes rewer et al. : t oki.nes . :

Ther . "a: 295 3AUP IR, £ tRE S By, Srv . EPReE ARF o b ipPe Loy LoR A

adj uvantl® o epdbatde znpulpekr bsgenser FRemtinanskor niddceelWwiecebabker or E

coll bact et ylin 4Ran, a¢ALALSLREAANGE Al ¥nk0ad MYTIRL nSURD 8352 HYIRDAQL
animal, will provide for the gastro i testynaf col oni zat i on, “producti oh and
present ati onOofl fREe1ldés eEhapeilypepei GBenhistgrdtredgasdr seinaiillawsi ch is
the natural whkeaabegoOkonitat h9amihBes8askioni BhaStbiakelr @6t 19 YK g¥nded
by an i nmense i mmune aﬁﬁgratui ﬁ850|allzed in nounting i Mmune response of
vari ous type8P &8sfr6°PRteSti naP lofBRizati on by recombi nant Hel i cobact er

vacci ne ¥ pepti de producer
EXAMPLE 7 HUMAN STUDIES

To confirm virulence and antibody response in humans, a
strain of H. pylori like the “Baylor Strain” will be
20 employed and the following criteria will be adopted:

1. The infected individuals have no symptoms, no more
than mild histologic damage, and no evidence of infection
with hepatitis viruses or HIV.

25
2. The isolate is a single strain, cagA negative, and
sensitive to metronidazole, clarithromycin, tetracycline,

and amoxicillin.

30 3. Volunteers to receive a challenge are healthy with
normal gastric histology, no history of peptic ulcer, no
young children at home, no regular contact with young
children, and no allergies to the antibiotics that might be
required to treat the infection.

35
Challenge will consist of 40mg famotidine at bedtime
followed by administration of H. pylori in beef broth



strain thus enables a nmuch | onger immune stinulus than traditional

vacci nation. Additionally, antigen can be presented preferentially to the
gut wal | wo 2béw1busen. EXAMPLE 12 Hel i cobact er AND USESPpEHRREWS/ 008 1AN
APPETI TE SUPPRESSANT The present exanpl e %]3 provi ded to denonstrate the
utility of the present invention as a nethod for enpl oying Helicobacter in
preparations and treatnent reginens that provide for appetite suppression.
In particul arOrafely vier ythe MU - mitdkeC Yt e omttacted daikonter skb

at t enuat ed Hediays)bacA er3%-opat her p\éﬂr{ffd)r@e@p@-fH@rl gohget an m@rsrr%q.lqil ogically
active nol ecul e.of int eres}} t hat ag#at es ]E)he Iea\(;rﬁé of ghrélin (a ho%rmne)
or an agoni stEBFOYFIRY i sq%%tejctt Yo Prow R I R ARG for
provi di ng suppeeissianmd of ndretlgut -Anail eixi s tdrad wssll b esradpedtd ectoand
sanity. Studi gse & suggested that ghrelin is an appetite stimulant, i.e.,
ghrel in increases food intake in m ce(Asakawa et al. 2003, Gut, 52 (7)
:947-52) . Garelin has al so been reported to reduce fat utlllzatlon in

adi pose tissueximprdent s ( Tsehom et -or 2008sribat L&@Mf&h WO ER) FoRS
well as to be Tnvolved in r3
Endocri nol ogy, 144 (3):751-8 f : ety
hunger signal, pronpting theVEmj ect to eat Wnen nutr| t| on avail abl lity is
| ow. Ghrg?' an endogenous |igand for the growth hornone secretagogue
receptor GHS R) , stimulates growmh hornone (GH) release from cul tured
pituitary celds §4¥pmplfstidepariganicaamurkearhads prodg atseahd sedriet ed
fromthe Al kecadd sorf and, e "t!;)/pé oot PEsEOX YT i85 @b %rgdsslpffat HAsd 1 C

f undus. Ghrel{ﬁn isS now known to play a.role in not on% ease, but
al'so in controting esé'cﬁb‘é?ttlutré &ﬁdwﬁ‘é@ Wi §RCYIBAh ﬁ@luéﬁt ér -alStyddes
i ntracer ebr o-iMenjearnc W rard yniatmar stk ghireld In have heaeh shawn diat

stinmul at €c

fOoqutestlnal bacteria are solely responsible for the diazo-
bond reduction, resulting in the reductive catabolism of
SSN and the release of sulfapyridine and 5-aminosalicylate.
The enzyme(s) which catalyses this reaction is referred to
as diazoreductase(s) (synonym azoreductase(s)).

20 Conventional rats given SSN excrete 5-aminosalicylate and

sulfapyridine (and their respective conjugates) in urine

and faeces, whereas germ-free rats show no evidence of SSN

degradation.

25 Several bacterial species have been shown to have
diazoreductases (AZR’s). Preliminary bioinformatic studies
have indicated that H. pylori may not contain the AZR gene.
The presence of similar analogous sequences has also
produced a negative result. Under these circumstances a

30 transgenic strain of H. pylori (TSHP) which has a viable
and functional azoreductase (azr + TSHP) can be used to

assess the use of these markers.

Plasmid pTMI03-02 is digested by EcoR I and HindIII, and
35 ligated with the Azoreductase (AZR) gene from Bacillus

subtilis treated with EcoR I and HindIII, to generate a

vector containing both HopE 168aa and AZR named pTMIO3-azr.



i ntake and increase the body weight of mce and rats with free access to
food, even those aninmals with GH deficiency. The control of appetite and
body wei gh0® 20msp1b&si ndependent of GH rel ease. Ghrelin, acZBamsnoiAci d
peptide, is activated when its third serine residue is acyl ated by
n-octanoi c acid, and GHS-R i s responsi vegpbo-the first four or five residues
i ncludi ng the octanyl ated serine residue of the whole ghrelin peptide.

GHS-R has be%ﬂé§h wgshqdb%sp&%%%ggoraehhg Riot Wt 20,5 Q%p%gg%g@”%%et%%fe“a'

gl ands, thyroi ancreas, myocardium s een and testes
stimul ates t REPELSEESS OF &bpﬁoﬁﬁdeveaﬁd ACRE IFRRANZR CiseuppoPRMTARUS .

Lgilzgg;ral Qh@ﬁlg&ﬂhQaQﬁ@ere@?ﬁ@hhﬁkh?fh&lﬁﬁéh@EﬁdhﬁﬁaEEle F core

- expressin ns jn po, | in_has al so bee
Foported o ShipPRss \HhGH SPREnSEaSER VEey SoRG b IOREN aHCOPesPodn ¢
ef f ect of5 ghreelliin oniy rbeembaticakeémpabyliegsweisnepar blolty iahsl auppreReEYe

ef fect onthe gal afferent activity. IL-1 b is a pro-inflammtory cytoki ne
t hat nedi ates the cachectic process by stinulating the expression and

rel ease of leptin, and/or by m mcking the effect on the hypothal anmus of

excessi ve negatkveheedbacl si gpgklicag {Hem kapt R htTB%Pp%QDQ%%Qg%h%hd
ant agoni sts hrelin if prqovided to the aninmal at the gut nmicosa wl

reduce food PHng@ZByeéﬁrgﬁFﬁBP dfd Vi&Quée BEa¢uRE gneMgacs a2 legaNpLe 13
CELL WASIO NGaATTENDAND yCANCER ANBdAtlslTheeppe&eﬁwee&amghgade@mnShrates t he
utility of the.present ti.Qn f reparati.on that w.ll prevent
or inhibit cggﬁgﬁagggngagéggt%%u Srf bﬁﬁgpgé %E Fﬁg%§§§%g|5?5d£ﬁ|fﬁ 't he

di seased states of AIDS and cancer. CacheX|a is a condition characterized

by wasting, @&Rﬂb@ki@”1 fee@b%”@%sDéﬂ@NEQa@Lbboﬁs ht maRgeRecently reported
that the | evets of both ghretinm peptide and ghretrim mMRNATN the stonmach

were up-regul ated in a nouse nodel of cancer cachexia. In cachectic mce
W th increasetle diagnostic agent “Diagnex Blue” consists of an ion

exchange resin (Amberlite XE-96) conjugated with a dye
(Azure-A). This test relies on the fact that the resin-dye
combination disassociates at pH less than 2.5 after which
the dye is absorbed and appears in the urine. Persons

20 without dye in the urine are achlorhydric. This principle

is shown in Figure 5.

The same principle can be used to test for H. pylori. For

example, a dye-~resin combination which disassociates at pH
25 > 7.0 could detect urease if the resin was given with

urea. This would produce a pH > 7.0 in the mucus layer

where H. pylori resides thus releasing the dye.

Mice (n =30) are inoculated with a wild type H. pylori

30 strain while germ-free mice (n =30) are used as controls
(Pilot study). After an optimal period allowing for the H.
pylori to establish an active infection, the test group and
the controls are introduced with a predetermined quantity
of the resin-dye complex by gavage. This will be followed

35 by a urea solution. (Range 0.01M to 0.5M). The mice are
kept in metabolic cages and the excretion of the azure dye
are monitored and quantified. Different ratios of the



pl asma | evels of IL-1b, the plasma concentrations of ghrelin also increased
with the progression of cachexia. This result suggests that a cl ose

rel ati onsWwoposdightssexi st between the ghrelin dynam cs ardTtAR@oGAOMACt i C
process nediated by IL-1. IL-1b is an anorexigenic substance, just |ike
CCK, leptin, gastrin-related protein andebBorbesin, and antagoni zes the
actions of ghrelin Asakawa et al. reported that parenterally adm ni stered
LI b decreasgd S8 QTS roghrelin
MRNA expreSS|on ih {ﬁg sf%ﬁgéh %%E#ﬁfﬁ?%ﬁgggﬁionea ﬁgaagﬁfnﬁgtered
ghrelin |nmlﬂHQ&¥%hu§Qﬂ9kﬂQQ%PQﬁ QQ;hQJq%ﬁﬁuced anorexia. H. pylori
infection is known to be a major pathogenetic factor in the devel opnent of

gastritis, p di sease .Attachnment of H
pylori to thgggﬁégiiéigucosa |nd$m,fﬁﬁﬁi}§§dﬂaQ§¥¥b ch is associated with

t he rel eaSe of various cytokines, |nclud|ng IL-Ib . It has been observed
clinically t | Qri, 8rgdi [0S t. of
sone nutriti Eﬁ;ﬁ légfnarlgynles%rerastq‘ ?uc o&y%nméjt@hée%%gr}%entg%r um e\rg)e S

of total choldediigtedied tigt dtheprisira r@far@@r&lslﬂ}mslﬁ?rﬂ prgfestatiignedirioon has

been reporte%ﬁé%éﬁﬁlcz%bﬁ M f JPd ndoRd ite, Phasa tad L&%’Storf' G ghrelin
dynam cs in Mon ollangggrblls I'n humans, howeve H . pylari jnfectiaqn has

been reported REIdEMt-ed Wi 1 HR Seh &g ds Hffestsr\%lﬁieéisﬁﬁr(‘?rﬁoé'l n
| evel s, abt hatlngh dersadjec atriian cafin Mepyetrarniaedégn p&fmwai:btg o ltve he

assoct at ed Wil J6r 82388 Oled MRS 9l I A LONGLS, s i oposed ¢ ha

H. pylori used as a carrier to provi o a patlent in need
t her eof , by, pfr@paefmﬁ% a @owder tf@rpra@mldvelssrex@rtetqrorbyoflrgwl@lmmt o the

gastric micog@mild} YA’ Y MeiHaS.atlile el Caqt&ctb%r AHBGLYG Wt
constructed that include a seéquence encoding anylin, anylin analogs and/ or

derivatives HFEFE.N%GREP LRI &FofUSEENELTNIS MG e AWEGH F4e cal ci t oni n

generel at®Bd compositions according to the invention.

The compositions accordiné to the invention may also be
formulated in a liquid for oral digestion for
administration to a subject as an intravenous preparation.
20
All of the various preparations of the invention may be
prepared by procedures familiar to those skilled in the
art, if appropriate using further suitable pharmaceutical
auxiliaries. Compositions according to the invention
25 advantageously contain the species of Helicobacter, alone

or in combination with other desired ingredients.

Any of the above individual or combination of Helicobacter
formulations may be included in a pharmaceutical

30 composition comprising the pharmaceutically acceptable
composition according to the present inﬁention. The
pharmaceutical compositions as described herein may be in
solid (e.g. powder, particles, granules, sachets, tablets,
capsules etc.), semi-solid (gels, pastes etc.) or liquid

35 (solutions, dispersions, suspensions, emulsions, mixtures
etc) form and adapted for administration via e.g. the
gastrointestinal tract and gastric mucosa. The



pepti des, and anal ogs therefore) , so as to decrease ghrelin levels. Anylin
ant agoni sts can increase ghrelin levels. Mdulation of the effective |levels
of anyl i nyowddoissxgl i n, anylin agonists, or other |ike eorpazngmoihat
decrease the effective level of anylin, may inhibit, or stinulate in the
case of antagoni sts and anti bodi es, ghreghn-secretion. Hence, sone

enbodi nents of the nethod are directed to nodul ati ng endogenous | evel s of

ghrel [ bY, ! BeLeRstag ihe elLRBLLYe LRYela0f LATH! LD on BEYLLD agoni sts in

t he body, Prect n ecreasi ng ective | evel
of amylin usPﬁgtaﬁyﬂﬁheaﬁpagoﬁdep§edrtpnhﬁbd@ﬁﬁgr§ﬁ9Iﬁn pnoddvepuva. EXAMPLE
14 TREATMENT,OF i GAUGHEBSeDLSEASE The present exanpl e denmpnstrates the
utility of the invention for use as a treatnment for a disease resulting
froman enzyne deficiency, such as Gaucher' s disease. Gaucher' s disease
is the nust pophapmbysqsoaal sbapagetdbaotdeligaibumers, mapdbeestl thef rom a
deficiency of the ?z¥g§§2glucocerebr03|dae t al. , (1992), J

)
Clin. Invesf)rm réﬁ@? CoﬁﬁrlSIHPe% cgﬁeﬁfo%ﬁgﬁgpy is provided
with a Helicobappeityvancind eonsieatrotihae sohpriensssacbegaeneegeneodi ng

chem cal Chaesﬁ98§§t16§a%k§E ¢k Qbaptééogg)Fh?@é@lyééCQQ(%é%dl%§éﬁ§ 15433)

or glucocerebrosidae. An enhanced | evel unctional b-glycosidase (b-Gu
gl ucocer ebr o8i-§as@) PRy 1Phagis8 1ot aFrreRtaPhepaPLtELPRr, a sequence
encodi ngd he chem cal chaperone deoxynojirimcin (NN-DNJ) nay be used in

the H. pylo onstruc an a nlnls%ered to ta a%leghﬁora
ntragaseri obi PHStReCRaFLeRT JRFPARSERGR aaguRRER | B8BHELEP- Ba¥ed
const ruct isfprohededompnpsesangtaevetherapautmgaalyonprbphyéebaateﬂly
pharnacologigggygra?éé goggagggh Qthg eLEakahRet his case, encoding

SI ra

gl ucocerebro ase etrov i ated transfer of
gl ucocer ebrosi dase cul tured Gaucher

15 In another aspect, the invention relates to a
pharmaceutical kit comprising a first and a second
container, the first container comprising a recombinant
Helicobacter composition comprising the plasmid and/or
plasmid vector according to the invention and the second

20 container comprising a dispersion medium for the
Helicobacter composition, accompanied by instructions for
administering and/or dosing the Helicobacter composition in

the dispersion medium before use.

25 The Helicobacter composition according to the present
invention contained in the kit may be in powder or

particulate form.

A pharmaceutical kit according to the present invention may
30 include instructions with recommendations for the time
period during which the Helicobacter composition should be

administered after dispersion in the dispersion medium.

35



bone marrow i s described as one approach for treating Gauchers disease in
Nolta et al. (1992). However, this approach is extrenely invasive.

Al t er nat iwe 2emzs®5r epl acenent therapy enpl oyi ng t he Helpcaohrodsanihased
constructs of the present invention that include a sequence encoding for
the deficient enzyme, glucocerebrosi dase65provides a nmuch nore attractive
and | ess expensive alternative to such a therapy. EXAMPLE 1 6 The present

exanpl e i s preggarmd 110 denonst r afMmunNe MEOUTIADION Wiy Qy(_gﬁleégbggy&ntj on to

provi de a uséful preparation that 1S Suitable Jor. treating and or
inhibiting a bacterial induced n&ﬂ%&@&ﬁw ynphoma, particularly
MALT | ynphoma, using a vaccination preparation conprising the :—|e| i (Z:Sgim er
vect or and/ or, id.V S cribed -herein.. Sutton et .al. (.
(Vacci ne, 22 Tf%o%%ff%%n%:eep@f th(%g%oetrleccteﬂol neca}’g)aei ndt % BadieRr éflqcfﬂfceéii
mal i gnancy, SieEAdmssal | PVem metyl vgdst cifc tAIST dlsy rep iporess unees] acaessulat of
vacci nati on/ idmasyzeat iQfe10fa AN iRl 12021 st eld cagctely fﬁlgu%h. In
Therefore, the H. pylori caonstructs of the present |s.ca| osure that i nclude
a vector and/ctﬂntpqazf’ézﬁ dHecter adidndEe ot YReoRediod® BiF a lmARsPANsS
preparati on againsiteatilkari d Iaaacnvlalcl;:ifn@si.s T}Iﬁ@y p%le%@éﬂe eid{a@(@)lté) ﬁlrﬁz\igi&; a
vacci nation pro tion Lnst. a ri,al -i nduced mal.i gnancy,. a in
A A e A TR Ry mpRae R T GRUrHIE L e s,

particul ar, against” prinary gas _ _

journal &Pti direntadd witthern dietldrdcdias tein-éd sienl tviee qimes enteaprelitcat i on ar e
hereby i ncor 66 (o @fRIeaaey Al RYWIR e Rr 6960k, diRyent i on has been
fully descri.%g{j&)itan conjnunct ioon vm'gthoseverg)l entr)lodi ment's t \rglereof wth .
reference to the acconpanying drawings, it is to be understood that various
changes and me@i fofC athieo iR ITRHHAR tRRP #e@tlo ris0 ando SR o gﬁ%s'nﬂdt R& s@lens Such
changes and rmdidfi cat.iborclis pare.to be %nder sto%d as included wthin the scope
of the prese escribe erein may be used to l1nvoke antibody response

15 in an animal. By way of example, a system employing a gene

expression cassette in a construct that provided for the
transformation of the bacterium, Clostridium, and the
subéequent secretion of a protein (S-layer protein) from
the surface of the transformed Clostridium, this resulting

20 in initiation of mucosal vaccination, is described in
WO0194599, which disclosure is hereby incorporated herein
in its entirety. These constructs may also include a
secretory leader sequence selected from ORF1l, ORF3, ORF5-
7., ORF7 or ORF1ll.

25
In accordance with some embodiments of the vaccine, the
Helicobacter-based vectors and vector plasmids may comprise
a sequence encoding a bacterial surface layer protein. A
surface layer protein is defined herein as any molecule of

30 proteinaceous nature, including e.g., protein, glycol-
protein or lipoprotein occurring in the outer membrane of a
bacterium and capable of being exposed on the surface of
the bacterium. S-layer proteins may be continuously and
spontaneously produced in larger amounts than any other

35 class of protein in the cell.



I nvention as defined by the appended clains, unless they depart

t her ef rom BI BLI OGRAPHY The followi ng references are specifically

i ncor por avedodvaneiss by reference. 1 . U S. 6,570,004- Blraseruzeds/omi21§2003).
2. US 6,680,179 Collins et -al. 3. US. 6,383,496 - Curtiss et al
(2002). 4 . U.S 6,150,170 - Powel| et -al66 ((2000). 5 . U S. 6,410,012 -
Seizmore et al. (2002). 6 . U S. 6,550.419 - ane et al. (2002). 7 . US

6,531,313 - @ idsLtf prhedBItich oD r é%§1 é%%“ﬂﬂ ﬁ%ﬁé?%%n

(2004). 9 . U Pat ent Publ i cation 200;1/ 0075298A1
10. U.S. Pat &S NGhE G BHEEIRLAEEAERPT o5l zer%%t%ltdldimr( JEOANT 11.
U. S. Patent Ft’ﬂrtel |£C—dla3mr 00H/0096288 A do px@ﬁ\cwai ief wd-91/230)3 . 121‘héJ S.

Pat ent Publl 07 et.al. (2004 3.
Pat ent Publ | t| on 8%? g%o%t%éfﬁﬁd ar\gé Oé‘fedalln (af(ﬁ?4r) "”1}’
Pat ent Publ i @étqwlm/mﬁhemmﬂoemmrmrat@wﬂ)s prbB:elhi as

Pat ent  Publ i Gaid:or 2002/ 0R3215h A der HIRSHAY Q%)%%p%a.sg \LS. Patent
Publ i cation 2003/0170264 A | - Turner et al. (200 Pat ent

Publ i cation 200$702®4068- Bl asec et al (2003) . 18. U.S. Patent Publication
2002/ 0161192 Al - Meyer et al (2002) . 19. WD 96/ 33274 - Covacci et al.

(1996). 20. \A% r/dzijh%ﬁ.g ) 1'%' lsiosmeetofalt'he( ]\'rgegc%)o'r and vector plasmid

10 constructs, a fusion protein is provided that comprises a
Helicobacter sequence and a non-Helicobacter
pharmacologically active molecule of interest. In order to
enhance the immunogenicity of a vaccine employing the
Helicobacter constructs of the present invention, the

15 Helicobacter sequence of the fusion protein may comprise a
sequence encoding an S-layer protein. Bacillus constructs
that include the S-layer protein as part of a fusion
protein have been reported to express the S-layer protein
at the Bacillus surface. (See WO-95/19371, describing

20 Bacillus sphaericus), thus enhancing the immunogenicity of

the preparation.

Mucosal immunization is already provided against some
diseases, including an oral polio vaccine and an oral

25 (drinkable) vaccine against cholera and diarrhea due to E.
coli (an inactivated vaccine). 1In sdme embodiments, it is
contemplated that the vaccines of the invention may thus

comprise an inactivated vaccine.

30 The present invention contemplates a live vaccine, as such
will provide a single-dose, long lasting vaccination,
because the carrier organism, Helicobacter, will continue
to produce the antigen, i.e., non-Helicobacter
pharmacologically active molecule of interest, and boost

35 immunity in vivo. In addition, the vaccines will be
administered in combination with an adjuvant. These

adjuvants' comprise molecules such as aluminium hydroxide
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10 will provide for the gastro intestinal colonization,
production and presentation of the desired polypeptide
through the gastric wall, which is the natural site of
colonization. The gastro intestinal tract is surrounded by
an immense immune apparatus specialized in mounting immune

15 response of various types. Gastro intestinal colonization
by recombinant Helicobacter vaccine or peptide producer
strain thus enables a much longer immune stimulus than
traditional vaccination. Additionally, antigen can be
presented preferentially to the gut wall or the lumen.

20
EXAMPLE 12 Helicobacter AND USES THEREOF AS AN APPETITE

SUPPRESSANT

The present example is provided to demonstrate the utility

25 of the present invention as a method for employing
Helicobacter in preparations and treatment regimens that
provide for appetite suppression. In particular, delivery
to the gut mucosa of a construct that comprises attenuated
Helicobacter together with a non-Helicobacter

30 pharmacologically active molecule of interest that
regulates the level of ghrelin (a hormone) or an agonist of
ghrelin, is expected to provide an effective means for
providing suppression of the gut-brain axis that regulates
appetite and sanity.

35
Studies have suggested that ghrelin is an appetite

stimulant, i.e., ghrelin increases food intake in mice



Conservation Research Program Landcare Research (Fundi ng Body) . 41.
Forrester N .T., Parton, K. (2000), New Zeal and Veterinary Journal, 48:
65- 69. Tiwbeposidisabati on of Hel i cobacter nustel ae from Pemrraat2sosian1dew

Zeal and". 42. Spranger e t al. (2005), Br. Nutr., 93 (b):765-71. 43. Garbom
et al. (2004), Infect Immun., 72(3): 1333881340 44. Tschop et al. (2000)

Nat ure, 407:908-13. 45. Choi et al (2003), Edocrinology 144 (3). 46.

Rem ngt on' l; S 0 260, lhizs.hi an
o Dones o B e S T O e R L R

| NVENTI ON ARPEAS F@EE@%Sd o rﬁdéﬁﬁp §FtP6ﬁlé6ﬁﬁ#P§|ﬁ@ adiploseobacee

mol ecul ar congt n:@@%nhavmgcaobelelthb_aqt emo&eqm@m@z&e@ndoa :nowg-Hal)i, cakact er
seqguence encod a non- Hel |cogacter phar.macol o |ca Ly 3% ive nDI cule of

i nterest. A 8@p5§|?|oﬁng 3?81&8 thcﬁgﬁﬁp CNeFAS, diRohE Hé Hi‘cobact er
is HeIicdbacté@Oﬁyboﬂmdoﬁrln@l@@wpoéﬂw|dﬁ)adédﬁalng Garelldinmhhsolleloai m 2,

wherein the RRANTEERLO0LEAL, ybécg'%%nge'egﬁgﬁaq LREeSho $nletphglagous

to the Helicobacter pylori species |on according to-any one
of claims 1 t& Zat # ﬁPhéPtééﬁﬂPPs@ﬁ@léabﬁé#ﬁweﬂsséqwence 5. A
conposition according to any one of clains 1 to 4 , wherein the

phar macol ogi ¢cal | y ,active nol ecul e of .inter ghrelin, anylin or an
anal og there%% éln’AaBOﬁﬁgggFPSHSa&&SFHFnSOFOtgﬁyg6ﬁ¥t8fh@F&Pﬁﬁ 2to 5,
wher ei n 1he Hekiretbgogee mybepmoms(SHBeRmated1Haﬂa¢@baqEQMtpyh@mmoné A

D ol og; &7 4e88at8 206r00R 10082 b00 co 1R 1 LS,

phar macol ogi call'y active nolecul e of erést conpri s8s 1a proteln pepti de
or nucl ei ¢ adcpengeagumanngr, An¢a9@|@éodaﬁﬁdl§nng§C¢@ﬁ§dsﬁmpmntaecérdlng

to claim4 andxa phaneagebed falhy a¢eerhabbgyaditi §lands of the
gastric fundus. Ghrelin is now known to play a role in not
15 only GH release, but also in controlling the appetite and
body weight.

Both parenterally and intracerebro-ventricularly
administered ghrelin have been shown to stimulate food

20 intake and increase the body weight of mice and rats with
free access to food, even those animals with GH deficiency.
The control of appetite and body weight may be independent
of GH release.

25 Ghrelin, a 28-amino-acid peptide, is activated when its
third serine residue is acylated by n-octanoic acid, and
GHS-R is responsive to the first four or five residues
including the octanylated serine residue of the whole
ghrelin peptide. GHS-R has been shown to be present in the

30 pituitary, hypothalamus, adrenal glands, thyroid, pancreas,
myocardium, spleen and testes. Ghrelin stimulates the
expression of both NPY and AGRP mRNA in the hypothalamus.
The central orexigenic effect of ghrelin is mediated by the
NPY/AGRP-expressing neurons in the hypothalamus. Ghrelin

35 has also been reported to suppress vagal afferent activity.
The peripheral orexigenic effect of ghrelin may be

mediated, at least in part, by its suppressive effect on



solution. 9 . A vector plasm d conprising a conposition according to claim
4.10. A conposition conprising a vaccine, wherein said vacci ne conprises a
Hel i cobacwenowansgas pl asm d conprising: (a) a Hel i cobactrenr/Aauzcismotiide
sequence conprising a pronoter sequence capable of controlling expression
of a sequence encoding a non- elico bacten pharnmacol ogically active

nol ecul e of interest; and (b) a sequence encodi ng a non-Hel i cobacter

phar macol ogi t4i ul fr1eRt ergstig. L. JA RS L or di ng
to clain110,q?%{¥ﬁ3%1C§$ggﬁgﬁﬁgagﬁqgafatagﬁi1?2%%Aacgﬁggggﬁpéhggg%%&ding to
claim 10 or AQYAOKiDRE thatt Aedigdsesr ithed casheqtigbPa oces sddly werpula timg
nucosa. 13. AnOM@Tidssibnaceer didl@ase Ty 1ene ief, endi/Mr HY hambdkiwerein
t he non-FbIi%gpacgﬁrﬁgharng%%lg ica%lﬁﬁactiv nmol ecul.,e of interest is a
protein, peptide %9 SiclC8 & i dPRGIEGIES P4 CACESTITS (1€FR A€ ding to
any one o clifziegbaltik tsdgb2llvilmgr diront Heptam-.Hel i cobact er phar macol ogical ly
active nolecule of interest is ghrelin, anylin or an antagoni st or anal og
thereof. 15. A method of preparing an i munogeni ¢ conposition conprising a
non-kblicobaéﬁeﬂsiﬁﬁﬁﬁﬁ@@ﬁ-G@@Gr@@ﬁﬁ@@neéﬁsp%@v@@ﬁﬁél@ ddl Pxod idedpitiosi ng
Hel i cobact er tpl @hiin@al la% HhH_NGLEr MRS aWkiil 12 el ¢ okRCliftakebby an

i ntroducing into said culture pl asm.d_vectqr conprising a pronotér
sequence and %&1TéquéRce FERSE %6d§ W&r90& 9édBact er i munogen under

sui tabl el@ondi tions to provide transformed Helicobacter pylori cells, and
(c) select] ”%%AE@EL? qmed celdhs (R fPheSEntANG RARCER I
i mmunogen to i MTeY oo ot Wheteti—sa
sequence i s capable of controlling

The present example demonstrates the utility of the present

invention for use as a preparation that will prevent or
15 inhibit cell wasting, particularly cell wasting associated

with the diseased states of AIDS and cancer.

Cachexia i1s a condition characterized by wasting,
emaciation, feebleness and inanition. It was recently

20 reported that the levels of both ghrelin peptide and
ghrelin mRNA in the stomach were up-regulated in a mouse
model of cancer cachexia. In cachectic mice with increased
plasma levels of IL-1B, the plasma concentrations of
ghrelin also increased with the progression of cachexia.

25 This result suggests that a close relationship might exist
between the ghrelin dynamics and the cachectic process
mediated by IL-1. IL-1B is an anorexigenic substance, just
like CCK, leptin, gastrin-related protein and bombesin, and
antagonizes the actions of ghrelin.

30
Asakawa et al. reported that parenterally administered IL-
1B decreased NPY mRNA expression in the hypothalamus and
pre-proghrelin mRNA expression in the 'stomach, and that
intraperitoneally administered ghrelin inhibited the

35 severity of IL-1B-induced anorexia. H. pylori infection is
known to be a major pathogenetic factor in the development

of gastritis, peptic ulcer disease and gastric malignancy.



t he expression of the sequence encoding the non- Helicobacter inmunogen.
16. A nethod according to claim15, wherein the pronpter seguence conprises
an i nduciwbeograsmser. 17. A nmethod according to clai m PeTovu26dsai0m116,
further conprising a non-antibiotic resistance gene marker. 18. A nethod
according to claim15, wherein the pronoter -is constitutively expressed in

Hel i cobacter pylori . 19. A nethod according to claim 15, the pronoter is
an ar abi nose j I t h 0 . e of
ol ai e 15 T o IO P M TS B anac: o oyl e uepaen 3pkedle 01

met hod accor didd aakripronahdiche [ig @@SPGltaGeZ’O Wikihetdien neeasieasd d vect or

is further dealrﬁ%@sa%yQ;@mwe%I ngn@qu@gel@oqLc.qrpstruct 22." A net hod of
treating an animal conprising the steps of: (a) providing a conposition

according to any one of claims 10 to 14; and (b) administering to the
ani mal anS ef flec hiawe barmu b sefr veal @tldmuimsjltyi ahat23. AyTetioe racdeadiing t o

claim 22, whaieist (e AANRed 32 iliRYerhe MR 56Q0dIAG L0 clai m

22, vvherel n the treat ani ma i mmune resp onse met hod
accor di ng t o PRARNGHELSH Elvghmes2Eheo by mlgélltnamldet@@rrﬁ@snwn dl@Vleds of

adni ni strat e@o%talacmq@%@er%qrf%%qf pirde cani BRlg a&@un&nrretmoggﬁ%qr ding to
any one of clains 22t wherein one or nore effective anmpunts of the

conposi tion areSLdACR; ér g’&ef‘o TERE TAFAndlC. Pe7 carabdepedi o6k tydmsr itdieng a
reconbi nBhit eellsmacepid Slasg rd cSeghuende eyeeding dnnornigelliieabaeten 1yl ori

pharnacologlggl%%mg%%uv%og%% QU|%’Opyl%E%r%%%ec%q%BI%asgbeen reported
not to be associated with any changes of the plasma ghrelin
levels, although eradication of H pylori has been shown by
some to be associated with increases of the plasma ghrelin
15 levels.

It is proposed that H. pylori may be used as a carrier to
provide amylin to a patient in need thereof, by, for
example, acting to provide secretion of ghrelin to the

20 gastric mucosa. In some embodiments, the Helicobacter
vector will be constructed that include a sequence encoding
amylin, amylin analogs, and/or derivatives thereof, and
amylin agonists (including calcitonins, calcitonin gene-
related peptides, and analogs therefore), so as to decrease

25 ghrelin levels.

Amylin antagonists can increase ghrelin levels. Modulation
of the effective levels of amylin, with amylin, amylin
agonists, or other like compounds that decrease the

30 effective level of amylin, may inhibit, or stimulate in the
case of antagonists and antibodies, ghrelin secretion.
Hence, some embodiments of the method are directed to
modulating endogenous levels of ghrelin by increasing the
effective level of amylin or amylin agonists in the body,

35 Dby direct or indirect means, or by decreasing the effective
level of amylin using amylin antagonists or inhibiting
amylin production.



(a) at |east one non-Helicobacter sequence encodi ng a pharmacol ogically
active nolecule of interest; and (b) a Helicobacter sequence having a
pronot er wequenasssapabl e of controlling expression of theawmesoo1211

Hel i cobacter sequence, wherein the reconbinant cell is capable of _
expressing said nucleic acid or causi ng the-expression of the nucleic acid
nol ecule in a target cell. 28. A conposition according to claim 27, wherein

t he nucl eoti de sequence encodi ng the reconbinant cell further conprises a
secretory signal polypeptide._ 29 A co -05|t|on accordlng to claim 27,
wher ei n sald%ﬁéﬁﬁﬁﬁL&ént ce[[REAIMENT, VAHERSe DISERSE er pylori. 30. A
conposition according to cIa|n129 wher ei n the reconbi nant Hel i cobact er

pylori is pTMLO3-8. 31. 03|t|on r|S|n a.r, nbi Hel i cobact er
pyl or i conpr&%lngreffftaeggaﬁ Sc 8TRES |g§e5 S ﬁlgﬁ yéP&a5%ﬁprising a

non- Hel i cobadneenshianndos! ogiecalsl ¢ dceiaraemyl dourl @ ofi sicatser estsudnd ng
rel | cobacter sseguencen 2l bl can edye bhenteld caiaskor Pelad. oot et

sequence . 32 ' asm ector, conprising a conposition accor ing to claim
31. 33. A ph&ar%l@&t iSc §11 S€aF50diSt itHR BERBr COMAY ad Y& sedeily 8 tiokggedi ent t he

plasm d vect eri s@frdd@lzaum &&mah@gre;ghar r\éﬂshfltﬁ FRTRC @létﬂlféalelrﬁéya@qe%@bl e
dilute, carrier, adjuvant or conbi.nati er

preparing a FEESMSI‘nS cﬁ&ﬁf@%ﬁ&éﬁ@?epQEE$ gﬁ&FlsFﬁgal(a)Q3§8@?dlnb a
cul ture b® Hélliieobdetverstpylo6ri(2)add 2By 8pr.ovi di ng a plasmi d vector
according to claim32 to the culture to provide reconbi nant Heli cobacter

Enzyme replacement therapy is provided with a Helicobacter
vaccine construct that comprises a sequence encoding
chemical chaperones. (Sawker et al., (2002), PNAS USA

15 99(24): 15428-15433) or glucocerebrosidae. An enhanced
level of functional P-glycosidase (B-Glu,
glucocerebrosidase) may thus be obtained. In particular, a
sequence encoding the chemical chaperone deoxynojirimycin
(NN-DNJ) may be used in the H. pylori construct and

20 administered to the patient orally or intragastrically.

As part of yet another embodiment, a Helicobacter-based
construct is provided comprising a vector having a non-
Helicobacter pharmacologically active molecule of interest,

25 in this case, encoding glucocerebrosidase (GC). Retroviral
mediated transfer of glucocerebrosidase cultured Gaucher
bone marrow is described as one approach for treating
Gauchers disease in Nolta et al. (1992). However, this
approach is extremely invasive. Alternative enzyme

30 replacement therapy employing the Helicobacter-based
constructs of the present invention that include a sequence
encoding for the deficient enzyme, glucocerebrosidase,
provides a much more attractive and less expensive
alternative to such a therapy.

35



pylori, wherein said reconbinant Helicobacter pylori are capabl e of
expressing or causing expression of said non~Helicobacter pharnmaceutically
active nolveculemissasa target cell. 35. A conposition accecaismodsmocdiai m 31,
wherein said reconbi nant Helicobacter further conprises a second nucleic
aci d nol ecul e encodi ng an i munonodul atorg pol ypeptide, wherein said
reconbi nant Hel i cobacter is capabl e of expressing said second nucleic acid
nmol ecul e in gubhaipgdet 1gel | . SEQUENCE LI STI NG <110> Marshall , Barry <120>
BACTERI AL DEEFVERY SYSTEM <130> FP22313 <140> AU 2004904564 <141>
2005-08-12 <150> AU 2004904564 <151> 2004-08-13 <150> US 60/ 602, 859 <151>

2004- 08- 20 <¥fQ>pPesti®> cRatpnid flsV@)rr’:?els@lﬂlt%d?’ te2 Hemohstdhte ZAH6 yEd13x (DNA
<213> Hel i cobac 55{ Ior|t<40%% % g} c% g_t%gtttté&a ttacatttta
aacaacttgt t{tt C3CA gt A 60 et Eg Ay g PFGRAEGIIES

tt gcaaccck ctthait ascguadgotlgt dog IZ@agum@chmmtbrtum@uggtgmgaaamg&abaaal
aacagaactt ctlgeeaac fha‘itl &R C %1%81 Ll 2(9@ tﬁac‘i%%a%y ﬁA&t@lf;

aacact aaca gaact tctt g cc cac cagaac t tttaaa

ttaacaattt tHyGRERMSa Pé&@@g@gt"@c%@attQQ@g BrEeR rtatttlgvmag?@g@rtlétlmc dhat
gt gcggcaaa atfdiggegee et agcilbda a360 o¢t bualhiag vel-aat-aalt Reregaiaga
gagggcgaca Cg[ g[ t agg aggt atcaat 420 gt gaaagt at tt gt cgt att agt tct agt a
ttagtaattc t 8§é&dHatt gctatattag 480

10
Sutton et al. (2004) (Vaccine, 22 (20): 2541-6) report
protection against a bacteria-induced malignancy,
specifically primary gastric MALT lymphoma, as a result of
, vaccination/immunization of an animal against Helicobacter
15 felis. Therefore, the H. pylori constructs of the present

disclosure that include a vector and/or plasmid vector
suitable for providing an immunizing preparation against
other than H. felis may also be used to provide vaccination
protection against a bacterial-induced malignancy, and in

20 particular, against primary gastric MALT lymphoma.

All documents, patents, journal articles and other
materials cited in the present application are hereby
incorporated by reference.
25
Although the present invention has been fully described in
conjunction with several embodiments thereof with reference
to the accompanying drawings, it is to be understood that
various changes and modifications may be apparent to those
30 skilled in the art. Such changes and modifications are to
be understood as included within the scope of the present
invention as defined by the appended claims, unless they
depart therefrom.
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aaccgcagag
aaaccaacaa

gt cagaagtwogbddigsgbt a gaat caaaca agat agcgca aacct ggcgt
aact aaaacc ccaaaatatg tagtgc 2796 <210> 2 <211> 2796 <212> DNA

aacccct aaa
<213> Hel i
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20

25

30

35

cgagcttaag agagattcaa gcggttttgc acgattgttt gctgccaaga 2640
gcgaagt aag gcgcat agac aaaagcgcat cgcagtttga aagcgtaggc 2700
regoai2eEan1ZA760

cobacter pylori <400> 2 cagtaggcgc aacaaaaatt aatgtaaaat
acaacaaaaa tgtacaaaat 60 gagcgtacgc gcgcgcactc cctaaccccc
gé%ﬁtabEgﬁaht%QagﬁtQQo%ég,C%@%QQ%Eﬁ%eééﬁ%?§Gaﬁ?3@&%%915%%%.
gaacggtt gt attgtcttg 1 aagaacggtt gtgattgtct tgaagaacgg
c?ﬂgaaé&&cegg?ﬂgﬁéﬁp ) 2408t Et Jaignadafaasacentesaladvaat
aatgtghat pi1autgtiegcac 300 acttctatga aaacatcgcc at aaaggata
t gaacctcqgt taatcg 60 gaaccaactc aatcacc c tat.ct
ggggca§988a¥0c §a3?@§5 ZocgﬁEtt?géfg'a§8596a§§36§c§§§539at
ageégt gtrakecgatabaat(€ 0480, cghatadgaa O0dg4d)tgggigaacsasaniac
gcaat a at gacta ag ta Qg tctattc
aggftaggg?oggt?agkc%g gggoggfg?gkggge cggg??gfazkggt%fatgt
gg§gt gkeng gét edat(gPPo¢60"prd gt Yerrnaat Gestrggotgragroytt t
ghtagh aaybgtgbibaat gat 720 agtttcgtac tttagttctt tcttcttgat
attggggttt tgggt gt ggt gagtttct tgtttggt ggt t gt ggt
a%%acc SFEhﬁgggégagtﬂzégg)ct PPPP@EgggtgPQggs&g g@@@@ﬂﬂatt
cagt(bagabeseéBitaactc 900 gctttccctt cggttagaaa ataagcgata
gagttt ttcectt 0 actt t ct aaact
Pcotat eapv,RECEY, T2P0d0,0 TAE e, AAPEB IR pRbonad, PhEeAERER,
t foep§egadst8aaaddétt 71080 ttaatcgett tggctttgaa gttagtaagt
t aggaapaat c¢agecagabpsil49nthgaglhaag Ehehht gackagatttctaaa
ctttaggttg agttgctatt 1200 gafagtfctg aatgagttgt tagacccgta
tégéd aéé '?agacaatct 1260 taaagtttct cactccccat ttatgcgatt
gGgaacyagtat egt kat gt(1 98320 Ubaghglice€ taaaactegesaccbbaestg
céggggggtc tgtaaggttt 1380 tctgatgttt taccttttgt agctagtttt
ggg4ag

gagt ttcttgagtc 1440 tttttagatg ggaaaacttg tgaactcgat
gégttt Ebggetaalgt {2§051508edtitvbattgg, glt(dact @a-aaat aaaact

aghccopbhh Lathett4gbod9601nfection Immunity, 73(8): 4732-
42. |
35. Cosima et al.
199-207.

(2005), Trends in Immunology, 26(4):

Gastroenterology,

36. Velin et al. (2005), 129(1): 142-
155.

37. Kong et al. (2000), Nucleic Acids Research, 28(17)
3216-3223.

38. Mao et al. (2003), World Journal of Gastroenterology,
9(7): 1529-1536.

39. Chu et al. (2005), World Journal of Gastroenterology,
11(23): 3518-22.

40. Kathy Parton. (2000), Institute of Veterinary, Animal

and Biomedical Sciences, “Helicobacter mustelae as vector

for biological control in stoats” Wildlife Health and

Conservation Research Program; Landcare Research (Funding
Body) .
41. Forrester N.T., Parton, K. (2000), New Zealand

Veterinary Journal, 48: 65-69. Title, “Isolation of

Helicobacter mustelae from ferrets in New Zealand”.



tttgtttcgg ctgttcgttg cgcgagtttc cctgtagttc gaacatcgta ccctataagt 1620
gttggtttag cgattttctt tgcgttttcg gtgatacctt cgatccaaag aacttaactt 1680
tt gaaact agoeo@atiagsca agtccttgtt actgtcatcc ttgtttaatt tcraarvaioinizi740

gt ggt gaaaa
gggggttttt
t at gt cggat
gtggttgctt
gaagt t acac
cttgacctgc
cggaaagt aa
ct gt ct acgt
tecttttgttt

2280cgt caat t #t6. cthmﬂg@aanast@hammbaeamﬁtagtgagehbbbntemf? afigtdrittg 2340

gttcgttctt
at t aagt aag
tttgettttt
agattgatca
ttggcgtctc
tttggttgtt
cagtcttcac

ttggggattt

<213> Hel i cobacter

aacagcgt gt
ttaacttgac
ggt at caat g
ct at att agg
t act gat acg
caat t agaat
aaaaccccac
gacacaat ca
act ct aaccc

ctttcttagt ttacataaat gtacatagaa ttgggatttt tattcgtatt 1800
aaggaacata ggttgttctg taagcgtaac-cttgatgata tatagttatc 1860
tttttttctg ttgaacgatc ttcttaaatt ggggggtttt aggtgggata 1920
993t aglt GG N 1.3aaGILGL t%@tsa}g%q Lluka2) 0% LAl 1980

ctagttacgg tactccctta g gatg agt atccta ca 2040
aﬁ3agc@ﬁégoﬁt§¢a§éec42§ §édt a aﬂﬂ@g@aac7 @aagé@@B—ZﬁG@-
cgattt@@@ho@tb&t@qacqz@©baa®@@@qettwag@@@thtccactttt 2160

ot gggi g:?’lo& Fggghc 693th g égﬁttgttt Cttanttcg 2220

§¥gadttt ©t'ct gat get

2400
2460
2520
2580
2640
2700
2760

tg&é&g%@ %%ggét catcggta aat cgcgt aa gaaaat cggg
aaagttag i tga agtagccg atttgcgatt tttagcgaat
aﬂ@ttté@@?stﬁﬁt@éad?@Oé@gggéaayﬁdeaédadﬂﬁgg7@&&@@Gggtt
aat cgt agat ttccgcttag atagaacaca atctgtaggt tggaatggtt
gctcgaattc tctctaagtt cgccaaaacg tgctaacaaa cgacggttct
cgcttcattc cgecgtatctg ttttcgegta gegtcaaact ttcgcatccg
caaacgcaat cttagtttgt tctatcgcgt ttggaccgca atccgatttt
ttgattttgg
py!
gaagat gct t

ori <400> 3 tctacacaat taacaatctt tagctacaat
tcacagcggt 60 atttcctatg tgcggcaaaa tttggagcaa

gogttttatac atcacg 2796 <210> 3 <211> 3444 <212> DNA

ttggttgggt
t gaaagt at t

cttatttgtg
atcacactta
cacaaagat c
aaat t gagct
tt aaagaat t
caaaacccac

tagtgggttg
tgtcgtatta
gt ct aacccc
ttatacacca
agact t acaa
aCaaaaaCaa
act at caaaa
aCCaaCaaaa

120
180
240
300
360
420
480
540

gaggat agag
gttctagt at
ttgtttatgg
aaagat aagg
aaagtgttaa
gaaat acaaa
cat gaaat ca

agggcgacac
tagtaattct
gggtt agat c
agt at agagt
aagaatt aga
accgcat caa
aaaaagaaga

ctcgttagga
cgcacaattg
cttat aagca
ggaat tt gat
tacactccca
caaaat aaca
act agaaccc



gagccacaaa
acctat atca

ccacccccac
cctaccacaa

gaagccaatwot2bdd/|bissgc

cgttttgaac
caattattgc
aat t agagag
caaacaattt
act caat gat
tttcaatctc
cccctattcc
ggccaaaaac

ct ggat ggga
ggat ggacaa

cgcaagattt
aagt ctt aaa
cat gtt gaaa

accat gcaaa
t aacgct aat
tatttttcaa
aaaacgcatg
aaatttgctt
at ggcgaaat

aatttagtgg ttagcacccc taaagataaa 600
aaggt caat c tagggaaatt gagcgaaagg 660
aggct t aaag at caagggaa ratoaboewsioni12i20
at cat ggt ca aat ccaactt aaccaacagg 780
gacaacayka-gcggtgctaa tttttggatc 840
ct at gaagat cacactagct acatgctttt 900

333! 546! FEAURANUCS TRRCARIBRGT OR! ABBARACH 3YRYt coa 960

agctatcaat acttgctcaa caatctagga atgggcggtcC aatacacttc 1020
ttagaatttc aaagggt gag gggcaaat ag tgagagcgtt aaatttcccc 1080

cqttaaaaag gaeespbateieaagotpatitihlt 406eQ6RoBLREA haledtldQr

ccggtccctt ccatggcett ccaacccaa tt att ccaatttccc 1200
ACHRCECRSS BOVETE: ot JoAGRPCEERT CEHEERE GGt CcBRRA L 1260

t Heddaatbae teaaakeoieticet Ehcoddgaa at googgedaaobtacitegacaa

1320act cct t aggCRLLL GALLAG99CLA1390 4L 8ag3RAG ALl agaqqa gyt ttaa 1380

ggaaatattt
t gaat cacga
tttcttacaa
tttttgacaa
tt gaaact at
tgagttt ap:a
ttattggtga
aattagttga
gttt gaaaaa
ggggcat caa
aagacaattt
cttgtgtget
cttttcotiy
taattgattt
tagtttagca
cct agcgaag
aacaccaat a
ggcgttagcc
agcccaagaa
tacatgttig

t att ggt ggt

25

30

35

atcgggt gaa aagaccagat gcatggctaa cttaaactcC atagaaaaac 1440
aagaaagaat gctatcaaaa atggcattta ccacttgatc caaatcaaat 1500

cpccaat cgc at bga ggaeieﬁggEEbgagngt@bgé@séa accggkeata LREO

atéﬁgtt tc at aact gaag aaaacaccaa fatcaaactt gatgatattt 1620
c& &F@FPtﬁgaﬂﬁc Jd CRPeSLErgBY lPddaaget at aaagaacctt 1680

atactttaag aatttacaca aaatcttgaa aaagaattgt tctgatgaag 1740

tttt aaaaaa ¢g tt.ttgtaggcaa tagcgccaca acaagaccca 1800
aggcgaattg §c§§§%§?%§1?8a§8§§ ?éngcggcﬁigég 2t?5a8§?b3 860
cadezedat §hecrhacarcalrgdsaddygacadacaaadecutlet pdctiatares20

aggahakg%%1@@%%%a%%aghQC%%qyb@@@c%gchgq%&& %Fgeaaégtc 1980
caatgaaatg gttagctatt tcttttcttg agtgaaaccg cttatttttg 2040

tttgtttttt gecgtttttag ttgtaggtgg taagaaatat cggttttttg 2100
gut gt aggcg At tbinpgataigaaaaaaaaangctaaangdabnecadgedascms2160o

cgaagca @trtcatttccct ttta?tcgét agccatttag ccaat ctaac 2220
tcta 553 g caPAPEAEH 9gagPE JBEAG Tt CEFHELSSt act aaaaccg 2280
cgttagcgag caaaataagc ggttttagac cgattgtttg ctgacaagca 2340

agcgagegtt ﬁgesﬁg8§ﬁgigﬁC§888989n83£898ﬁgtBnE98§aQEgEﬁsz 09,
gaagctgttt tgcgt agca aat caaacaa datagcgcaa gccgagg gc 246

t ¢y gHBergant 668t ghgghagelradgaédyt ectayegnglacedet efat 2520
aaacageatgict ghirbliiha ealdiht baCahcgaaiggdenaegegct agg 2580

t ggaat agcc taaataacgc agctgtatgg tttctcatftt ttcggtgaca 2640
6. A composition according to any one of claims 2 to
5, wherein the Helicobacter pylori is attenuated
Helicobacter pylori.

7. A composition according to any one of claims 2 to
6, wherein the pharmacologically active molecule of
interest comprises a protein, peptide or nucleic acid
molecule.

8. A vaccine comprising a composition according to
claim 4 and a pharmacologically acceptable carrier
solution.

9. A vector plasmid comprising a composition
according to claim 4.



at gaat aagg ggtagttctt
tcttgcgagt cataagtgta
acacaat t cwoca@asesag

tcct at gt gc
agcgggt at g
agt ggt aat ¢
t ccgccaaga
at t aaaaggc
ggaat t acga
gcaaaaacaa
t gat caaaaa
cacaccactc

ggcaaaattt
cactccgtta
tt gacacagc

ctifoct t aagg
gcttagat gc

adACCAPEaGOTRG S

gcgagt cat a
gttcttgcga
ct acaat aac
ggagcaatta
ggaggcacac
cactatatta

agtgtagttc ttgcgagtca taagtgtagt 2700
gtcataagtg tagttctctt cacaatatct 2760
agcgtgtgaa gatgctttca eegogRb@iiniZA820
gctttaaaag ctagtgggtt gggagtttgt 2880
cat gaaagCa-tttttgatag tagtgatttt 2940
aaaccttagc gttttaataa cccttataag 3000

gt tbapekse ibat bakhpataihgdhchbibtdndaagakaags 3060

aat ac

ada

ccat

geretinrod

cttagaa aacaagaatt 3120

SEOLC B 35Tt 58P 13189

aaaat acaaa ctfacat agd icadgatt@acantcdagitdidst segagegegt tt 3240

“c%ﬂ%%g_%%gt 620393334 ¢ ghal,eaaql c%g%'iotl

gccac "aaaccacccc cac

aaag

10932 aggaaqqate, 3300

ccat'gc adagatttag tgdttag

3360ccct anag&KPEEcadOnard ecacauaics easradogce asnadigdticmbatctieagggaa 3420
attgagcgaa agagaageea -atich13444ct2@>nb18ehiz 330 152122 VA ,5213> Hepatitis

C virus <400> 4 catgagcacg aatcctaaac ctcaaag

gt cgcccaca
tgccgcgcag
aacct cgagg
ctcagcccgg
tcctgtctt@
gcaatttggg
taccgct cgt
ttctggaaga
tccttctgge

<211> 135 <2

aaccaaacgt
15

20

25

30

35

60 ggacgt cadl’tt CcSEIYEGCEcGHCOMAY Sgrrggiisdd
12bagggecedbadaaltlggacgige @godegalteadfgaatackiseq
180 tagacgtcag cctatcccca aggcacgtcg gcccgagggc
240 gtacccttgg cccctctatg gcaat gaggg ttgcgggtgg
300 -ccgt ggcBctomggedtagot agggydéngatoagaedmcédfg

368naaggheake gahacaakla cgtgcggctt cgccgacctc

1Jaaa aaccaaaqgt aaCaCCaacCcC
cobacien gt

gagcggt cgc
aggacct ggg
gcgggat ggc
¢gtrabgtcgc
at ggggt aca
ggcgt ccggg

420 cggcgcccct cttggaggcg ctgccagggce cctggcecgcat
480 cggcgtgaac tatgcaacag ggaaccttcc tggttgctct ttctctatct

540 .cctgct chctohpest gachgatgeeagalt €0agtatAcc8a028015240%15

2> <400>,5 aat%%t%%ac ct caaagaaa

ARCRLERRC Sy CAPRRats JUACOPMRagoR0Te ivery €6 TRE mGEEE”

13.

to 12, wherein the non-Helicobacter pharmacologically

A composition according to any one of claims 10

active molecule of interest is a protein, peptide or

nucleic acid molecule.

14.

to 12, wherein the non-Helicobacter pharmacologically

A composition according to any one of claims 10

active molecule of interest is ghrelin, amylin or an

antagonist or analog thereof.

15.
comprising a non-Helicobacter immunogen comprising:
(a)
pylori cells transformable with a plasmid vector;
(b)

vector comprising a promoter sequence and a sequence

A method of preparing an immunogenic composition
providing a culture comprising Helicobacter
introducing into said culture a plasmid

encoding a non-Helicobacter immunogen under suitable

conditions to provide transformed Helicobacter pylori

cells, and
(c)

said non-Helicobacter immunogen to provide an immunogenic

selecting transformed cells that express

composition,



ttcccgggtg gcggtcagat cgttggtgga gtttacttgt tgccgcgcag gggccctaga 120
ttgggtgtgc gcgecg 135 <210> 6 <211> 1108 <212> DNA <213> Hel i cobacter pylori
<400> 6 avgeoai@agasatttttatcc ataagattag cggatcctac ctgacgatubosideiicgcaac
60 tctctactgt ttctccatac ccgttttttg ggctaacagg aggaattaac catggaattt 120
at gaaaaagt ttgtagcttt agggcttcta tccgcagygt-taagctcttc gttgttagcc 180
gaaggtgatg gtgtttatat agggactaat tatcagcttg gacaagcccg tttgaatagt 240
aatatttata auﬁgegqggéa&hgg %%%Q%ra%%%hgﬂkéglgtEQ@%%&%CO%Q%%%%E%ﬁﬁlégO
gct aat aagc at aatccagg aggcaccaat atcaattggc atgctaaata cgctaat ggg
gctttgaatg gﬁéﬁtﬁgﬁﬁﬁsgéépgpégﬁpetaﬁ&&@&&&? fecegdéagt theadghctttt 420

gat at gacaa goragi-edil teggtikinuadaeat.gt at ggge tttttgatta tgggcatgcece
480actttaggca agcaagttta tgcacctaat aaaatccagt tggatatggt ctcttggggt 540
gt ggggagcg atttgttagc tgatattatt gataacgata acgcttcttt tggtattttt 600

got ggggt cy cflét.cggcgg Rame&bbtiggcaaaddotcag cygtmaadbl awhtggaaaghg 660
caaat calt g aggehaRago sLaELAALILLEGLARECEa; ALl et hakag ahgtageact 720
ccttatagca cCaaaacttc a ccgtcgct ttcaggtat ggttgaattt tggdgtgaga 780
gccaatattt acaagcataa tggcgtagag tttggcgtga gagtgeccget actcat caac 840

aagtttttga gngcgggtcc hapegabachcastathatb a@g@ﬁtigaaraegggﬁt&@t 900
tcgctttatt %gggbataa ctacactttt tctc g g gcag t acgatatg g 960
aatt cgaagc t §aat R4 Gal EPEagQ Jagogafctgaa §a§€§c@6P€g&aE5?6
ccatcatch? catcattgag tttaacggtc tccagcttgg ctgttttggc ggatgagaga 1080
agattttcag ccigatacag at 1> 2> DNA <213>
%% g ﬁggﬁgg %éggrégégaggaagg ggaa?rel§9t2310> 3

Hel i cobact er “pyl ori aaggatccga
<211> 28 <21g$omNAer is constitutively expressed 1n Helicobacter

pylori.

15 19. A method according to claim 15, the promoter is

an arabinose inducible promoter.

20. A method according to any one of claims 15 to 19,
wherein the Helicobacter pylori is strain 26695.

20
21. A method according to any one of claims 15 to 20,
wherein the plasmid vector is further defined as comprising
an operon construct.

25 22. A method of treating an animal comprising the

steps of:
(a) providing a composition according to any one
of claims 10 to 14; and
(b) administering to the animal an effective
30 amount of said composition.

23. A method according to claim 22, wherein the

animal is a human.

35 24. A method according to claim 22, wherein the
treated animal has an enhanced immune response.



<213> Hel i cobacter pylori <400> 8 ccgaattcta aaggcatgaa cgcttgca 28 <210> 9
<211> 15 <212> DNA <213> Hel i cobacter pylori <400> 9 agatctaagg acgtc 15
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25. A method according to any one of claims 22 to 24,
wherein the composition is administrated at a mucosal

surface of the animal.

5 2e. A method according to any one of claims 22 to 25,
wherein one or more effective amounts of the composition

are administered to the animal.

27. A composition comprising a recombinant cell

10 comprising a sequence encoding a non-Helicobacter pylori
pharmacologically active molecule of interest comprising:

(a) at least one non-Helicobacter sequence

encoding a pharmacologically active molecule of interest;
and

15 (b) a Helicobacter sequence having a promoter
sequence capable of controlling expression of the non-
Helicobacter sequence,
wherein the recombinant cell is capable of expressing said
nucleic acid or causing the expression of the nucleic acid

20 molecule in a target cell.

28. A composition according to claim 27, wherein the
nucleotide sequence encoding the recombinant cell further
comprises a secretory signal polypeptide.

25
29. A composition according to claim 27, wherein said

recombinant cell is a recombinant Helicobacter pylori.

30. A composition according to claim 29, wherein the

30 recombinant Helicobacter pylori is pTM103-8.

31. A composition comprising a recombinant
Helicobacter pylori comprising:
(a) a sequence encoding a fusion protein
35 comprising a non-Helicobacter pharmacologically active

molecule of interest and a Helicobacter sequence; and
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10

15

20

25
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(b) an inducible Helicobacter pylori promoter

sequence.

32. A plasmid vector comprising a composition
according to claim 31.

33. A pharmaceutical composition comprising as an
active ingredient the plasmid vector of claim 32, together
with a pharmaceutically acceptable dilute, carrier,

adjuvant or combination thereof.

34. A method for preparing a recombinant Helicobacter
pylori comprising:

(a) providing a culture of Helicobacter pylori;
and

(b) providing a plasmid vector according to
claim 32 to the culture to provide recombinant Helicobacter
pylori,
wherein said recombinant Helicobacter pylori are capable of
expressing or causing expression of said non-Helicobacter

pharmaceutically active molecule in a target cell.

35. A composition according to claim 31, wherein said
recombinant Helicobacter further comprises a second nucleic
acid molecule encoding an immunomodulatory polypeptide,
wherein said recombinant Helicobacter is capable of
expressing said second nucleic acid molecule in a target
cell.



