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bacteria, viruses, parasites as
wherein the heterologous nucleic acid is expressed. In a

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 Dboth 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
\
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i npart certain desired properties. These 5 m croorgani sns have been used in
vacci nati on prograns, gene-replacenent- tsherapi es and therapeutic
conposition delivery. M croorganisms have al so been used to transform
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Pat. No. 6,3 n recen harmaceuti cal earchers have

al so attenpﬂéélﬁérdevelop met hods for in vivo therapeutic composition
expressi on usi ng reconbi nant organi smbased vectors, inaninmte vectors and
naked DNA. Exa ggles of .25 reconbi nant organi sm based vectors include

reconmbi nant MBSEPEFEENESBE PEVeeRaFH DEONSUSPE: toNGragsEeymgaaimad

vi ruses 1such (assal phavisuies visee Hostexanpl erbnSroPabtida. cad, 881, 632),
vacci ni a virus .adenovi ruses

(see for exanpﬁgméigghsgtugxagpggng g@élfﬁfy Xﬁ&tgaénSQFPEé é§§OC|ated
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include 1ipjdics9gng, 4glh VerYK4BCHRA, CQRELN ¥6LSe3URB18SU.S. Pat. No.
6,261,834), liposomes containing recombinant expression

15 cassettes (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 (AAV) (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).



DNA/ cationic |iposonme conpl exes, DNA encapsulated in neutral or anionic
| i posones, and |iposone-entrapped, 35 polycation-condensed DNA (LPD and
LPDI ). (weeoddopssss, 1999, Braz J Med Biol Res, 32(2): PE&3raA0050@1211
2006/ 015445 PCT/ AU2005/ 001211 3 Exanples of other genes that have been
delivered by various bacteria include €l®mng the invasion genes of
Shigella into the normally non-invasive E. coli rendering the E. col

i nvasi ve and E&f&%qfe%r%mt%e%wgfe%@se thalt WS eAHednm did! 9] efl%éfﬁya'\)}’rﬂ{us
cloning of P SﬁDdIUﬁ]fa|CI m mal aria genes into Sal nonel | phi muri um

whi ch subseqB&fitef 12 etﬁ SR &ifea 1PVESioNs IBAES 11 |de| I al
admi ni strati antef thie neatiadrliyandnrdunee siRecid.i ot dHederihg Geld BF.munity

ool To01 A amES AR iR ¥ecdel et TR Fn i S

60: 536- 544; vH@aenets&kainlgez Glomﬂmgnofldﬂas@odﬁﬁmzfﬁleﬁﬁhru@habﬂﬁehd et

al ., 1992, V@% lefae 4 1 %hé}rnFQQ%e% fﬁgrluﬁ?%%i ﬁa%ﬂ4§§q§g%$i§3 446, and

M s et aI 1993, In: crobiolo Book
Europe Ltd. SKBFESS thes@ofeleria protedas S@l ndel mn@s@r@ © Aggr awal

et al. 199@dn1~1n1§>(:&atM%ﬁh ofll&el@&%tb(}ag) iNdhRRU RS 1§ d %\'ﬁﬁto\t'orxlilce"l{
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exanpl e,10US chatlleNge 6,se@], Ib3; cSmpdle, Mpple. &¥0.a12003A0BA02Vhkccinle,steri a
(see, for —g9Ehatel |+ 1511993, ol ... 149: 53-59;, U Pat
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bacteria. Lilgwsge, qtgtgenuqxae@ll;,%ct e @l-1and regelacderdal  1@p@ani sms such
as Bacille Cal met t e- Guer i (dlvgil randerie et al., 1993, Vaéci ne,

11: 1283- 1290VaEGHRAE, 36: f§§zr44ée| pho\Migs et gil-, 4003upgin: Mpdicads) have
been 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
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15 capable of delivering therapeutic or prophylactic agents to
the mucosal epithelial 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 bacterium 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
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produce system for pharmacological active 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
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expr essi on of"YR&3non- Hel i cobact er phar nmacol ogi cal |y active nDIecuIe 20 of
interestlo Accordingly, in a first aspect the present invention provides a

net hod of deliv ring gne or.opre bi ol.o | active.agents subj ect
Compri st ng-the” SEERTgRREe k! Sohs! paT=Ed sy’ coPerd tARfr s BeERoR o ATHn:
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sequence having a promoter region and a non-Helicobacter
15 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 bioclogically
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 biologically active agent can be either homologous to



of Helicobacter, which cells express said one or nore biologically active
agents. 30 In a second aspect, the present invention provides a non-
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protei n and/ or nter
peptide or any other molecule which can be 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 is
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, P-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.
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del i vered t 008 cenBfsucl forTHeliwersngmapbeifedani effentaveapmpupy afans

of chemigal a0pigNeyiBhELEyt BBRLFBNEgeRE, | BoMb¥@shigheans of reconbi nant
DNA technol ogy to produce  a nodi |eg or variant veCtor. Such a construct

may differ fromthose ﬂ?scISSEHFEFBFiQS ERIHPPES BYCOAiPdedof one or nore
nucl eoti de subelbylitandy, acdeet agaater insertions, but substantially

elalr 2 cest el DogR! CoLaBEKEYILY, oL bRECORRLLLE!, BT BHELShCog
regulatory sequence capable of controlling the 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), B-
galactosidase, amylase, and chloramphenicol acetyl
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In still another embodiment, the 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
pharmaceutical composition comprising (a) live non-
pathogenic Helicobacter cells expressing and/or secreting a
biologically active agent, together with (b) a
therapeutically effective carrier.

In a sixth aspect the present invention provides a method
of treating, pfeventing 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.

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.

In one embodiment of the present invention the disease
being treated, prevented or palliated is cancer, a disease

ive
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equi nes, bovines, porcines, ovines and rodents. Also intended are fish and
birds. 35 In one enbodi nent of the present invention the di sease being
treated, prevented or palliated is cancer, a disease WO 2006/015445
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with connectivelepithelial tissue or gase ‘or conditions ‘cavesd by
bacterial, viofalther ngaradi/ tsle@leWe@beG#mr Fhéilmee‘@@wtoﬁ By erenddnt immowifdes a

variety of lﬁn@h@h@%&%@wsxeapcapmléle%sw %&arc@ddartqofrpwlt@%eed f Or
delivery to a patient, such astrically, orally, | ntranasa

particul ar efr§S&IFEOLY FﬁétEBHp Pﬁﬁ@ﬁseaFg §&q§%ﬂ%9q(ﬂ q\ﬁ%%?%%?%f
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20 delivery tQ, h@%t%%g%glltﬁlérll%qe t9. sh*ée 09:u dls%\élsvéla%rOf O%Eﬁ &Clﬂ at he

mucosa may be t nasa oral r
surface, or &aysedhby @ﬁCtﬁWeaﬂodyléhdr@Gt@ﬁm@@dtb$=uméemnESEnce of a
penetrabl e 25 nucosal surface or lining. In some enbodi nents, the

The present invention provides a variety of
15 pharmaceutically acceptable preparations formulated for
delivery to a patient, such as, gastrically, orally, or
intranasaly. 1In particular embodiments, the composition
are suitable for delivery at a mucosal surface. 1In
particular embodiments, the composition is suitable for
20 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

25 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

30 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

35 Publishing Company, which text is specifically incorporated
herein by reference.



mucosal surface is the gastric nucosal surface. The various delivery forns
of the conpositions are readily prepared for use in the practice of the

present iwgenidarsas30 given the specific types and rati egTefu26eaoifinc
Hel i cobacter, Helicobacter constructs and other delivery vehicles

descri bed herein, and those fornul ati or tteckhni ques known to those in the
formulary arts, such as are described in Rem ngton's Pharnaceuti cal

Sci ences, 20tﬂ{ adi td Qs FhaRuURIHes Rid1g e % 2%%5%1%%25 rptoyed

speci fi cal |y 1 ncorporate herei_n hy reference.
PCT/ AU2005/ 0612 pimalsy PrbiCUWARLy efddaties tRelading hpmansem may be

enpl oyed i n ejuiimelss, mrltne@u @fvlmew,l e TodadIsydifiG M WRN i rRAUI Nas,
bovi nes, ovi nes,_ .and dentst # % %t blrds it,..is also %ﬁék&%f ted that
the prepar at i*6h& 1Py BE1GEPF 6 B PETPE LR Td XMy

parental | y obdtdr infemts stndataidod tiso @rsegreddt asr daasnatd Ny am rfwrs. The
preparat i ons aI%q.an‘asttr}%ctS_Lo%m{:ob%zfelérnta%%r oqea%rae%etqnags an%I%Latlg.b' € gyl both
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adm ni st eri ng A taHIROFdr HdtEOMRANIeS iad FedAE RIGRHIY i sing cells _
transfornmed with the Helicobacter- based plasmd vector and/or plasmd

vectors as described herein. In 15 other enbodi nents, the nethod provides
for the delier yedaf arwtrm‘rr ecEpeot ,arD it hofd tﬂsem’rwmm:blm' caldad rtdiinee
nmol ecul e of i_nt suffiC| I O te I nhi di_ sease or

physi ol ogi cal I?1C(;%'n |lon I'n gnan m%dll;gel?& %fhlemmgen %tﬂ"}pc;il’[sezfn I mmune
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By way of examhe etk WA HladBeRl cq_«Janéd atspa 4ol ecul e

of interest useful In the vaccine may conprise a manmalian protein,
peptide, enzyRELHFormsHer (Prlafﬁ‘%y’%ﬁl?snéﬁ steser iness deneinyar tircul ar

embodi mens s, dther 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. 1In particular embodiments, the
pharmacologically active molecule of interest is further
defined as a human pharmacologically active molecule of
interest. 1In 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
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w th human pa ns. nma | so,be_pr accot di o_th resent
"oventLon | B58ERePINEDRTPRE A ScPBRaraSFayFaL hifamn oatgBRRRERay
DESCRIPTICN atstHEeFpEORESeRi gocerding &osthenmreseditagnyendfionhe pl asm d
construct p 8 F t i;agram of the plasmd
construct pﬂgééfggﬁkg?%h %ﬁgrgggeﬁgggkgc g%&??gadpgégéﬁgof the plasmd
vector pTM 03-8. 20 Figure 4 shows the structure of sul fasal azi ne (SSN).
Figure 57s grscheprbCRI®ragnanrsirawi rgcRegsuse of ion exchange resin
(Anberlite XE-96) conjugated wth a dye 25 (Azure-A). BRI EF DESCRI PTI ON OF
THE SEQUENCES The follow ng nucleic acid and am no aci d seqguences are
Figure 1 is a schematic diagram of the plasmid construct

pHPAl (2.8kb).

15 Figure 2 is a schematic diagram of the plasmid construct
pHP3 (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 pHPl (2796
nucleotides);

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



30 referenced throughout the description of the present invention: SEQID
NO 1 - Nucleotide sequence of plasmd pHP1 (2796 nucleotides); 35 SEQ ID
NO 2 - Nuohesioisias sequence of pHP1 (2796 nucl eoti des) pCYAU20036801215445
PCT/ AU2005/ 001211 13 SEQ ID NGO 3 - Nucl eoti de sequence of plasm d pHP3
(3444 nucleotides); 5 SEQID NO 4 - Hepatitis C virus are antigen (HCVY)
nucl eoti de Sequence; SEQ ID NO 5 - Nucl eotide sequence 135 bp (45 am no
aci ds) imminogeni c codi ng sequence fromthe Hepatitis C virus 10 (HCV)
core antigen; SEQ ID NO 6 - Nucl eotide sequence of the surface exposed
| oop of the BBREIeN@:( 3t niBE4eociddgoseauences®f oflagmidppt®si ;(3884SEQ | D
NO 7 - Upst hgaMeBkiijiRis)(;29 nucl eotides); SEQ ID NO 8 - Downstream Pri ner
(28 nucl eotides); 20 SEQID NO 9 - digonucleotide Prinmer (15
nucl eotides). DEFINITION OF TERVMS Prior to setting forth the invention, it
may be hed pf SEQt aD BB:ad undepatdndisng wviensot rieo aseti giedr t(cgef i ni tions of
certgln tern%u%g%%t@hglSiﬁgg%gg,herelnafter. An ant!blot!c resi st ance
gene" as define erern’l udes heterol ogous nucleic acid sequences
purposely provided to a 30 vector and used as a selection system The term
rantibiolic seel $haRee geneh.dagseiale LRELUMRCOUART LEPGNANLRIRCOLBIGS
that inpart antibiotic resistance to naturally occurring nlcrq-FIora
or gani sms. Sﬁmmﬁéogépﬁp"&P@éﬁaaﬁéﬂue&§eu§é@mhéP€iﬁepéﬁlg%§n€I€1F@S descri be
a bacteri@l SHCE)Ncopar bingihanl;y an E. coli or a

SEQ ID NO: 6 - Nucleotide sequence of the surface exposed
loop of the HopE gene (at nt504, aa position 168) of H.
pylori;

15
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



Hel i cobacter strain such as Helicobacter pylori, is defined WD 2006/ 015445
PCT/ AU2005/ 001211 - 14 as a strain that is less virulent and/or toxic

(i nvasi vayo 2bdsatisasnati ve, wild type bacterial strain. PO®/AUR05001211
"biologically active" as used herein refers to 5 ability to performa
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substantially correctly, for exanp formation 0 roper
units a-hel i é88t a- sh&dys, Wdéﬁatﬁ§e 9@§Gﬁ5hﬁée55#ﬁd@es etc a pol ypepti de
should have the ability to performits natural function. Gbnerally, t he

unit of function_in a paqlypepti is donaln e ghility to be bound
by an anti bo%l rtle“hegll"é(?@pﬂFSﬂiy ECHEF vviatshuéledv'\\/nb;’lel’f@&tn é]eif&rtsattloon of an
i mune r eSpoadd.litys tpapeirferer adbéslogt cadnsuntcttien” hind agittalreFetrienicey” .
Any antigen has._.t t y ti s, hot
necessarily E?o og §$|§%H%F qm%qi%% gﬂaﬁ.ggﬁ gglgg%gxctgra R0t3s8d herein
means a pl as@t@bde conHermatpoasdi‘dnldect formiat whd chapablitdeofsabe g
expressed '&lH%bﬂ@OQ%%H%@o%% %o”QQspﬁ%QQQ%”an?%EhﬁEhBﬁ‘eﬁgb%e?%ﬁﬁ 140

have features of l.i cobacter. The clinical grade vectors he present

i nvention docﬁ6FeG§éYaﬁF|Eugﬁténﬁééﬂéﬂaﬁeéreﬁﬁﬁwer§°ﬁoﬁX§@Pé@tWéﬁ and/ or

have 3eem nodiofirimad ion erllb%bferr Eb|lld§at u&lit@chShéﬁlUé% hqsstsh@egs Sucgoas a
sui cide vectaqr. .An exa of, sui cide systemi.n en

descri bed by% BIREREY gﬁngﬂph2863%fﬁﬁﬁgét¥§ﬁ ‘& Fnﬁﬁﬁygép%?fe SiﬁgﬁfléfveThls
system i nt r odbeesba lpltysriod pemtford. ipgl oriturafli chncaibai. nSenkeealPhiyX1lthe
|ysis gene Eynfp graguaatgohngn 8l LohQpebRuatod Bondsf for 5 hours vas

used. In vivo this would nmean ni mal “woul d ‘consune a drink at 35
45-50C to rai se the tenperature of the gastric environnent

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 “bioclogical 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.



above 42C. WD 2006/ 015445 PCT/ AU2005/ 001211 - 15 A second exanple is the
L-Dap sel ection system comonly wused to allow survival of bacterial

mut ant s omopiiesent ed plates (see, for exanple, KiraraTAU2e05/001997
(Infection & Imunity, 65: 4158-4164). In this systemthe ani mal subject 5
must supplenment their diet with a m ssirndSsubstrate i.e.

di am no-pinelic-acid (DAP), in order for the DapE deficient H pylori
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that the niEﬂmweﬁmmma¢¢1mmodmce@amﬁda functlonal r dxA gene converts
netroni dazole froma prodrug to a bactericidal conpound. The node of
action of the active conpound is to cause DNA 25 breaks of the Helicobacter
genome. 1@et écttiidirsl iposisiid leesysriss! red afesd tsemsitrond deizdier an  anti body
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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 résponse" 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
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Fbllcobacter term also in
bacteri a thaa beue anﬁhaerbsﬁlﬁgyanoaﬂlmzé ppl oeiedi fhergoft Heyngra capabl e

of residing Qeckmslaaakrb@ctgch@aeogeHEI6§t@ata&@@Qrc@ap§ala @kansgene
establishing a hroni c, but isolated infectio he nucosa. The term

al so enconpa§§€§d5§6t§PFaatﬁ&@raH§Vé15eéﬁ RﬁHPBWééc§6ctP&Pteﬂﬁeoﬁacterlum
has H.  pyd or| oﬁ%bpt@aesuembl@alhbe ahit! hby tamikedesiodey@pkihesgaantiic

mucosa. A "het oIo tide not. nati v ter

i .e., not exbpgi 8§rﬁ8FVc§§§ gfoﬁﬁ%ﬁ EﬁgesOraﬁFl 10% Cthh%EE%%ﬂgn
into Fbl|cobanhéb;tomsdacanwesbms add ummmeoﬂpgotaédwodpmgVRu@héngea@ld for
the biol ogi cahly r3ghhkRt308ReredfS FurtheltiBie o gefedehicepyNas! tlseaded

reci pi ent of
hereln also includes gene replacement technologies directed

15 at both inherited and non-inherited 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 bioclogy 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 biologically

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



t herapeutic conmposition of the present invention. Host 35 includes al
animals. Specifically, hosts include, but are not limted to, primates

(i ncl udi ngomeos)o1sdasvi ne, equine, canine, feline, porciprer/aveics®o17IabbItS,
rodents, birds and WO 2006/ 015445 PCT/ AU2005/001211 17 fish

"I munol ogically inert" as used herei n-shal}+ nean any substance, including
m croorgani sms such as mcroflora that 5 does not provoke a significant

i mmune respogggnin its host. Exanples of imunologically inert materials
as used herein include stainless steel, bioconpatible polyners such as

poly-L-lactide, nedical grade plastics and the mcroflora organisns of the
present i nventlinﬁunoéogabgmlfw Qaatctr'rrﬁuneseaohéeemansaaua ﬂ\l&)énl tmyne
response that gould | irm 3 estri c% the i.n % - te |%I or
or gani sm used" ?ﬁa8880rd§ﬁ Edﬁpghmfﬁé Péggﬁﬂﬁg P h@s §§ﬁ ﬁVe Fon.

A detectabledoesunatrpxpwn&e assmgnlﬁeCQBSanmmyna réspgnshlaanutsnhnﬁé
response. ' 12xohip1 e80! %%%%'1%@9(:?9'1% ih8;8 MElelia1acid LRgaShiyely e

of which is n ent i cal naturally occurring nucleic acid
or to that ofingdyder a§adntless éteﬁADuP&PP9m§é@&P4ﬁn@°déW@ﬁﬁcSHG@Iéﬁc aci d

spanni ng rmrﬁotlgﬁlIA aacttha@e a@aaeaueggaa@spl‘éaeltc@r ahuh%@f Qe ro®iers, for
exanple, (a) a nol ecul S@ i ch has .t he guenég“ art of a naturally
occurring geRSAREIBRA Rl &b§ PXESENTs IREENTALINK Bt 80 % HE™H8Ei ng

sequencesothabsbbamb tilkatanypdrimuak mhspmnbecmhatlmomha demdite oaf t he
organi sm i n WRIEH:22 ihnal vaai")ov oY RS ES: o%b)ar oGl AC 3¢ o JaRG AP AisRled

into a vect&r of it o aryoté or eukaryot e
manner such nNa?CpWédﬁ@Q@IMuﬁ@ ﬁbﬁe@@ﬁ@hﬂggﬁopf t@@n@ﬁ@&ﬁnﬁoléﬁﬁnﬁapﬁralIy

occurring vegl QR tGSNQMituddMA respbndes @Randice ndled®ald 1390UGh as a cDNA, a
genom ¢ fragnent, 30 a fragnent produced by pol ynerase chain reaction
(PCR), or “significant immune response.

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.



a restriction fragnment; and (d) a reconbi nant nucl eotide sequence that is
part of a hybrid gene, i.e., a gene encoding a fusion protein.

Speci fi cald yownidaqsled fromthis definition are nucl ei cpatiadaogroesent in

m xtures of (i) DNA 35 nolecules, (ii) transfected cells, and (iii) cell
clones, e.g., as these occur in a DNA- ill8rary such as a cDNA or genomic
DNA library. WO 2006/ 015445 PCT/ AU2005/001211 - 18 "Percent identity
(honol ogy)" of two amino acid sequences or of two nucleic acids is

det er mi ned usj t he al gor.i.thm,.of Karlin, a Al tschul , 1990, Proc. Natl.
Acad. Sci . USACESSE 41%8,“@§{§E°%di Al Pt SN AT SRARricam
(Proc. Natl. cdcadf tSoi .nud3/&eig0: R84 587 Hetkxo@nedSuchiran thed galrgdhimHns

i ncor por at ed 4t NBLASH BL pr Al ul . et (J.

Mol . Biol, 2P5€14K0%13€l}%0, 12‘910 . %Asésf’-r?uod I e%?{%gwsgalr c Hié"ssacéﬂla'r escple'r %SrArfed
with the 20 NBLASP4nd@fi8aml%tbhr e iathradl digthariin tandbRtldischuiuc] eot i de
sequences hommbREOUNL 2 AWk eise ACigbAdead 72 - 5371 he ggwentd gy, BLAST
protein searcqfs ar er farned wﬁth€¥£he XBLAST program score=50,

wor dl engt h=3 2 gc?ro‘tﬁgl  Sarif® FRG & dﬁ%é@%&%’\%&b@é‘q XBEASH er ence

pol ypepti de (ewpgrabts SEFQAIRNAU1?)et Tl .ObtAI Mgap b Al i2grBens- 419,

conpari son se T, s utilise s described i.n. A.tschul et
al . (Nucl ei clﬁi cgi%gs' %eLsA%aIgE&g: - A?(fz,se é:l';‘)e.s %ﬁ%n Pelﬁsf%“kﬁg“%ﬁ‘/é “nd
Gapped BLAST NRLAGTa w0 anad defcaria=100ar alpaddrenasth=(lYe rtes mindtaiive progr ans

(eg., XBLAST rand &% el ASRucRice &I 3o L HRRS MERY BC i DR ihe nfiidh WY de
Wb at the U "ncbl.nlnLnlh.gov." The ‘term "reporter gene" as use erein

i s a nucl ei ¢ ™cithe dBYFEELTn r BESF Sl FeE3ICheg adentrardpries 4 th

het er ol ogous tihieC XBLASAC iptogyread)i REdre=500e Wi edigthBr @ odthalh RmAAes
the transfor rreddve%t or, expr SSi rsl% t he gene of £ interest an identifiable
phenot ype. N&THG AGITG gfaﬁﬁWE IOH S &S0t EFIGERDSS ROLYBEDERSe (eg.,

P-gal act bSi d&§& IBmPCase). To obtain gapped alignments for comparison
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 “repbrter 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



and CAT. 30 "Screening marker" as used herein refers to an identifying
characteristic (phenotype) provided to a transfornmed vector mnade in

accor danoroeddslvisdae t eachi ngs of the present inventi onpPCrateoms/oerthodi ment
of the present invention the 35 screening marker is a reporter gene.

"Sel ectabl e marker," "sel ectable gene, ™ " 9e|50rter gene" and WO 2006/ 015445
PCT/ AU2005/ 001211 - 19 "reporter marker" (referred to hereinafter as a
"sel ectabl e “Yrmpbcerter aw nkex!’ higrefier nest dro themriglafite nc 9 seuEsesable
encoding o hHAHDILs Wd hdital R dNGIARL daentdddicatdon and

I solation of a transfornmed bacterial 5 vector. nerally,” bacterial” vectors
deened "cl i ni€®gedigidhder MNP i taaddrudiad mammitheheamnids of the

pr esgnt fi nvenideart iaie ddiese mti@ﬁgﬁwmgaﬁa %ﬁé@&rﬁw&éﬁ 1 do not
encode for antibiotic resistance. "Transgene" as used herein refers to a
gene t hatgi s V‘?C%s?e‘r't &f,nelfﬁir}d"c%ﬁﬁjﬁeé:&?r}olvﬁg?,orisntd%eé“%l |ckinifatanner

t hat ensures grasief“urcid order epl iacatdralanared witdnNes Yedttihgsa JOR  gene.
15 "Transf or nj, g Aucl;ei i u y erein neans a. .plasmd, or
ot her expr esg onecasslg’tvtceg%ggg]t Za%% %&%a en%cle{?%% 2‘&" % fFerE iodi ng a
gene of i ntef@dtkersn thate dntiedi mBRCsieoff arth@nsridbs@ttid mesnitstemaehe nucl ei ¢
acid sequence can encode for one or nore therapeutic agents. 20
"Transfo%ginngucleic gci d sequence" can al so be used to nmean a "transgene
i n accordance "WATIEES aid? é‘ﬁ%&dit}?éfr?tlél r&Eense tey s gang mhatt iidn. |1 n

anot her enbodinwentteaf, tilsd ngplodsdNttdchn@lloigyl) tie o mars1ar KNG Msengic aci d
sequence i nc¢hude |_ei cid sequence encaoding for pronoter 25 and/ or
ot her regula?g%$ %_%#%ﬁ%sSt%hég¥%§ﬁfnkaﬁ€€&lc5§1%§e& &R SRS &S
neopl astic @i $ex8@d ©@eng., | eukenia, cancers and "hyperproliferative

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.



di sorders”). The neoplasm may be |l ocated in a tissue 30 selected fromthe
group consisting of: colon, abdonen, bone, breast, digestive system
liver, pamorem®is#sostate, peritoneum |ung, bl ood (e.gCT/Alueedssniza) ,
endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary,
thymus, thyroid), uterus, eye, head and2feck, nervous (central and 35
peripheral), |ynphatic system pelvic, skin, soft tissue, spleen,

t horaci c, andnupegerinbaldiméRt2@0e @Ertd S BabeA20050@hebinpassd® grie-one
enbodi nent the t rn1ﬂcancerﬂtalso enca ass&s Eé%_ ne%plastic conditio
sel ected fr ofCORE 3Gt G COBNITION Ty S5 €y Fe FFPEs iFhe( IIFUP SRFsHeta ©
hyper pl asi a) hypetrapilazdiaa (e.g..q. encome¢atiiave hypespd asgttdp| asitapdad/iar
dysplasia (e.g.,, 5 rvi.cal. l.asi.a r-Qnc | lasia). In
anothor ombodiii?, SRS S A met a1 SO ek ok AW 9.,
dyspr ol i f2r acievd igiadodysr lasiiget @adi ba@nchePylaesaryosyiseliasd adf-: beni gn
tunors, fibrocystic conditions, and 10 tissue hypertrophy. The term"a
di sease or cqndition of the  .inmmne/haenmatopqietic systen as used herein

refers to a 18 S8R58eT BHeHLMERT s &6 EEF™ r GANGRE g SO RESTF Sof . 15
anaem a, panbghdgenidysprelkdeenaitd vet iicordeyt cepdricted Ifawkendhe gheadgki n' s

i sease, MO LRI S, WPhAM or2 Gl rd YGRS A0SR (AR, ana

plaswacytonag? wultiﬁle myel ona, ur Ki tt oma, arthritis, ’'a

Al DS, aul®i mhissudi depeatndpdyrat oid arthritis, granul omatous di sease, 20
I mmune deficiency, inflammtory bowel disease, sepsis, neutropenia,
neutrophilia, psoriasis, iInmune reactions to transplanted organs and
tissues, systl&f defpud ddiSpapen@rosicsdifdonoti Hh€ hyper coagul ati on
di abetes nelimmun®/herdRedpdildtic BERItRE ia%, UusYE hHdredasdefeals a® a25
di sease and ?glergies. The t.erm"a gisgasefor cgndition of the %gprod%gtive
systent as uSeFSEFeiOf 10n FediesE&se (5P R GronP consisting of:

15 anaemia, pancytopenia, leukopenia, thrombocytopenia,

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



selected fromthe group consisting of: cryptorchism 30 prostatitis,

I ngui nal hernia, varicocele, leydig cell tunours, verrucous carci nong,
prost ati twe 2o00smiiswaepl aki a, Peyronie's di sease, penile earauvreswpI2aguanous
cell hyperplasia, dysnenorrhea, ovarian adenocarci noma, Turner's
syndronme, nucopurulent cervicitis, SertoRl-+eydig tunours, 35 ovarian
cancer, uterine cancer, pelvic inflammatory disease, testicular cancer,

prostat e Canﬁsﬁllthnewzgkse $ib$¥RdE0NRar¥aHBHes ' 8YRYHAFBMeP €eMBL Ur e
ej acul ati on, dlabetes 2006/ 015445 . PCT/ AU2 05/ Q0121 - 21 nellitus,

cystic fibroSPStiRUIAEGBLEPPEY sy HESHAEY aFes?W&BFéPtéPPopﬁ?orFésﬁvcuIar
fen1n|zat|onecaapichtastlectepndlﬁgmﬁtss,eprdhdy&stlgpno&@hbbas

- , d
gonorr hoea, BQPE'S tEE%Ecﬁﬂ ?rF%Er o7 vggsgﬁgeao%pgﬁﬁs %égégﬁétrIOSIs

tumours, strd urs, fet rov
fibroids 5ad§nmny@susstanma&Iaumpyrbbeédsmgnorahsaormh@eave@Mshlngesus,

syndr one, hyQﬁHbﬁbEQ&BbEE'e%1br6§3§r”Eaeﬁoﬁ¥BgE9”eanBQﬁﬁEEBE?e§§@89§H§8’

precoci ous puberty, uterine yps, dysfunctional uterine i ng,
cervicitis, EWPBHFEh€§PV|EPﬁhéngnﬁcéMUQGP@ﬁt bydatddiferm medepeal

dyspl asi a, CABMé@ﬁhnDQ'EpﬁdrNﬂEthrémaﬁuﬁéSmené éus@alpeéesbgauscerVIcal
I nconpet ence

Cynr oe. - 15PYRECELY it &" G B ROBVBP” o BNOPLTGH B =Lt READE BURBIGrar

systent s usedvhenEns r ehepsitocersdiseéase, omucopdiruilent sekedtédisrom t he

group consisphagiati BOUB1GaRGerBoleifar paLEECRAL LATER cheplon

chondr onas, on rony { bromas oste
gi ant cell F@ﬁﬁ&?él guPEiphe ApEVéAAl dBFemBarevras) cePugerls Di sease,

rheumat oi d apkBpihkms, SpsbadbhekHBBAreaY L RSABL @8HSpreRahgeRYghi tis, Lyne
D sease, gout , ursitis, tendonitis, osteopor05|s osteoarthritis,

muscul ar dysFYBERME -
15

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.g.,
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.gq.,
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,



25 mtochondrial mnyopathy, cachexia, and nultiple sclerosis. The term"a
di sease or condition of the cardiovascular systent as used herein refers
to a di semeeomwoisasdi tion selected fromthe group consiPETIAUZ065/0012TY XONMAS,
fi bromas, 30 rhabdonyomas, cardi ovascul ar abnornmalities (e.g., congenital
heart defects, cerebral arteriovenous -n&@2fernations, septal defects),
heart disease (e.g., heart failure, congestive heart disease arrhythnia
tachycardia, pdyihy Héﬂc?at s DeY Gl Ade)D H};s 1da| ac 35
arrest, heart val ve di sease (e.g., stenosis, regur gl tatl o] pro se)
vascul ar di séaReokadepian ofRs ik e’6‘%3"r30nary artery di sease, angl na,
aneurism arteriosclerosis, W 2006/ 015445 PCT/ AU2005/ 001211 -

peri pheral vascul ar dhsea ponat re enat.re hy and

hyper kal eni a. *fhé &t m dsl e!saes’a'?’}::/e %r cinfc}-i]tcfrb ecsr&ﬁeggeadsaénﬁf%ftggefet&]al " 5

as used hereias nesfest shetm!lal diefease toy & ahidiaad son aelentdd idr amldwetagt oup

consi sting of i , , raf i bromatosis, fetal
frond ?Or.fdugfa co J.cgtﬁ'}ﬁfPKU a.J,I% napq}iﬁ (fp

al cohol syndrone, I tus rone, Patau syndrone,

Edwar ds syndr%awmh%drwomﬁ&qmm%mfetm @gahnlers wydrnmse,

Conr adi syndrdzrm;et@rs)tﬁ@qul&suyirm w&d'ss lsgfmr&cer nedd e Yt iine,
syndr one, Elkkgiv%%%CXEVFld synhdrone, ndr one Kartagener
syndrone, M n%(fﬁ' tPaWrids‘ioé‘FQ'Hall
syndr onel0 Rtﬂanpsaremr Wro&mdr cmmrafém mytmircsrye)drarm;zo‘sfnstyhdleme,
Opitz syndro cyt&ge absent Y ro eache
Col l'i ns synd;EeJrFe \}V%I i‘ans syrgnl rolrgrjse q‘ sc p?ﬁruﬁg@ s%ﬁirlg'easv n;\% e{lcf

di verti cul umsyssinpamest iHo 1 tiQnesy aﬂrsie@sr@,, Kﬂnt@rgesie;ywmmeanmmealdal
dysgenesis, _dfdielsyrRidonsyNHHn SYRARST P41l esrtfeqﬁ-t}?allmé-}ﬁlﬂﬁmezo

dystrophy, Tay- Sachs di sease, WIms tunour, neur | ast oma

reti nobl ast ofb v aigyhavk lyisyasrons, SsHdiitiagh Somdnameox Sty e idrent

15 Opltz syndrome, thromocytopenia-absent radius (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.q.,
brain stem glioma, brain tumours, central nervous system



as used herein refers to a disease or condition selected 25 fromthe group
consisting of: bladder cancer, prostate cancer, benign prostatic

hyper pl asveodsfoasider di sorders (e.g., urinary incontineaTAU2005/00E21y
retention, urinary obstruction, urinary tract Infections, interstitial
cystitis, prostatitis, neurogenic bladdeg3 hematuria), 30 renal disorders
(e.qg. hydronephrosis, proteinuria, renal failure, pyelonephritis,

urol'i thi asi s, prr%b%)nq%&»%ﬁfahycen%&éluablr%%alsy@%w tigwp ®miar,opat hy) .
The term"a |sease or condition of the neurgeﬁiensor syst éen as used

herein ref er §L§P8 &@§eé§§r8FY68WGVtP8H Ce&e d2FLERCYROMgroup consi sting

of : brain can@?rroeeg@neralmalen d&}sermglrlsorr& gbrannzmrrmerrs,s mrr?teraale nervouls
system WO 2006/ 015 2005/ 001211 0 centra
nervous syst r?llJC %ﬁgﬁﬁ 3%e%blf5?eésFP5§§P88a aﬁ% ééﬁ@%r cgatrocytoma,

neurodegéheréﬁuweadhsaraee§e©alg Pemlertidiairgr escBpbedsaye l@itdust, 7 foelrebradk ob
Di sease, Par Fna&%maS, megﬁaa‘itl@ndm%th%qa%t% G 1R %ﬁ%@ s%sD%eya' a),

encephal onmyel 1tis, cere l'aria, nmeningitis, i‘'n di seases
(e.g., phenphREYSHELORUAHA ﬁy‘ﬁiuPé(trélvééﬁbﬁﬁyfp8§é’léé\el @@éﬁ@y)encyder ebel | ar

ataxi a, ataxiceregeangreataxia, arﬁdx/ib%e@aﬂg&bb@a@%pl Qhd ATDSZ PRREARIIA,
attention def|C| di sor e atte tlon gFfICIt di sor der,

;
autism and CGB® §§vvécg&ﬁﬁﬁp§e9é iégﬁ ¥§°nTﬁs {6t A sqirdeZze or
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15 from the group consisting of: cancers of the respiratory
system such as larynx cancer, pharynx cancer, trachea

cancer, epiglottis cancer, lung cancer, squamous cell
carcinomas, small cell (oat cell) carcinomas, large cell

carcinomas, and adenocarcinomas. Allergic reactions, cystic
20 fibrosis, sarcoidosis, histiocytosis X, infiltrative lung
diseases (é.g., pulmonary fibrosis and lymphoid
interstitial pneumonia), obstructive airway diseases (e.g.,
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



interstitial pneunonia), obstructive airway di seases (e.g., asthnms,
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and cirrhosi ["cerative yl"oric stend
gastroenteri wifs the digestive system (e.qg., blllary 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,



20 gastritis, gastric atropy, benign tunours of the duodenum distension,
irritable bowel syndrone, nal absorption, congenital disorders of the snal

i nt esti ngyohasigEdsgl and parasitic infection, nmegacol opctHU2869RIUNG" S
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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 but 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



tenporal (giant cell) arteritis, Takayasu's arteritis, Wgener's

granul omatosis, Reiter's syndrone, Behcet's syndrone, ankyl osing
spondyl i twe 200e@héaubiti s, keloids, Ehler Danlos syndronectManémsmosyndr one,
pseudoxant oma 20 el asticum osteogenese inperfecta, chondrodyspl asi as,

epi dernol ysi s bullosa, Al port syndrone, agd-cutis laxa. The term"a" and
"the" as used in the present descriptive is intended to include both one

(the singulag) ,gnd more, %ﬁsgﬂ@nd%@SﬁngEr@h%'sﬁbwgg%raggﬁtgﬁﬁbh igffective
anmount" of ai active agent o . combi Ration of agents &s described ferein is
under st ood t dorpyAptica af Arddseobartest ppd tbeePeset ofhdngegieséd response

30 but insuffirelabl beinaduseed heXikbel @2ehkRBNtArdesithed sugsRerse, for
exanple, may constitute the formation of a sufficient and/ or acceptable

detectabl e antibody titer level in a blood sanple. The dosage and. duration
of treathenthef phirasp;epafdecadveolbeeddniraifetrer €d thealdvegubife¢hewi || be

determned b h ealth f essigna at t i ng .t he _subject in.need of
treat ment, aﬁ&gﬁﬁFp ggéﬁggégr%?hgggg@?lgé%?g%eﬁgﬁtPogx ﬁFSSFré%Vsting
di seased WO 200dtedsso5tReThAnRegs5oG0mR1eculess Foat exampler, thesue damage

of the subj eglreaRdvapgeibiCorf gfngghﬂt ingg gt H@EE@Q%@@ e @@thgs%%gne of
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ghrelin secr BEFER"Dy *0sPngU8AyFi-n ant agoni sts, without a 10 necessary
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The phrase " el.ln;assagi di d 4di rss ; ref »any
condi tion thgggcghgggatrgg?ggggréégg?ggtgg d%éagég?igpgtggsgkggggh t he
modul ati on ofe§RrEl tA aByi gppgition that can be treated prevented or

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.



These include conditions that are enhanced, exacerbated or stinulated by
ghrelin, for exanple, growh hornone release or drive to eat. The
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patents and 5& ‘applications cited herein, whether supra or infra, are
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publ i cat i ons g @w%@%%ng%%w%w%wmwﬁ%aﬁﬂﬁﬁwwgam

di scl osi ng t otocols. reagents and vec
hereln, whether supra or infra, are hereby incorporated by

15 reference in their entirety. However, publications
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™ g 3% Editions, Cold Spring Harbor Laboratory press
(1989) (2001); and Bailey, J.E. and Ollis, D.F.,
Biochemical Engineering Fundamentals, McGraw-Hill Book

35 Company, NY, 1986.

It must be noted that as used herein and in the appended
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15 Delivery of therapeutic compositions 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
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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
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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
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techniques and protocols for manipulation of nucleic acid,

15 for example in preparation of nucleic acid constructs,
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.
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promot er avoids t el(%z;eeo t%ellsuulpapﬁ frﬁtﬁnlﬁhucpe‘?e%érsra&ﬂ%’erak?%ﬁhl% or8FSsi gnal
for expressi dha tabquikS il doe: emasfpdrealdboutt He- 3%r.onoter directs expression
at a level at which the H pylori host cell remains viable, i.e., retains

sone nEt@RO|I activity, even if gromh is not reduced. Advantageously
then, su eé}eeé’srioﬁ}?tr?&'y“@é’ &e 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
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nore of 15 oxygen, 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
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i ncl ude the &ecrebied Peiadegeonf ﬂBe46$Pa@EyLoknnaiéueﬂryn&veeadetedfby some

strains of §é?pg¥6980§9§ﬁa%08t§9 h§e§“g§ﬂ8E§X£H98&iQH plgg? g B8P L

pOSI ti ve and am negat | ressi on
Rapopor t (195@?t€mnrseﬁrﬁt3p6té§ﬁ0§szmhe2¢yter Prembrane of gram-

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



O her secretory signal sequences that can be used include, for exanple,
the P-lactanase gene (Tal madge et al., 1980, 10 Proc. Natl. Acad. Sci. USA
77: 3369- 3863poemr1sddbe ent eroi nvasi ve E. coli henol ysi n ApClilavapos(Biziet al .,
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signal sequences is presented in Pugsley351988, Protein secretion across
the outer nenbrane of gram 15 negative bacteria. In: Protein Transfer and
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Hel i cobact er zing 143@¢ sAh R@el- Kle A ngt RRHAPGW '191s‘é‘°r¢tteQ{ 1n§:o| % g 31 il use
Hel i cobacter as a’gene delivery systéemto aninals, pres scl osure
presents, i nesgreding for a gene of interest. Consequently, the “house-

15 keeping” gene becomes the selectable 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,
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resi st anogogeds®is4asovi ded by the 10 present delivery sypremu0smouries
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conpri sing 'QBEOHHEHQQCnHEHaﬂce.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
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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



surface or adjacent or distant tissue is provided which conprises

adm nistering to a subject a non-invasive or non- pathogenic Helicobacter
as defi nadohaersmisues 10 I n yet anot her aspect, a nethod ofPCmadrbEstoog1t he
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pat hogeni c i nfectious agent is provided 3hi<€h conprises admnistering to a
subj ect a non-invasive or non-pathogenic Helicobacter as defined herein.
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as defined sebgéat 85 luhan. aé@mcnsspr@Videdmabrcanwenh@dtbf be nasal
down-regul at pg,aQ, i mmune response is provided which conprises

adm ni stering fo a subject a non-invasive or non-pathogeni c bacterium

whi ch expresses a biologically active agent. 35 In another aspect a nethod

of treahucg)gﬂoa}tﬁggige%pu&otgﬁgggggaégéhgrwheﬁvnenéysnegubabaﬁeeﬂfeease
state IS C co rses
adn1n|ster|nag g gl¥EBYe8§75éﬁoﬁl°'ﬂgég?%éyo?cﬁbﬁgp39ﬁ8§ hPc FﬁFbESSacter

whi ch expressesbaneficial to that subject, administration is preferably

in a “therapeutically effective amount”, this being
sufficient to show benefit to a subject. Such benefit may

15 be 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.



biologically active agent. 5 The subject can be any prinmate, equine,

bovi ne, porcine, ovine, rodent, fish, or bird. In one enbodi nent, the

subj ect iwohusss448dm ni strati on may conveni ently be nagali/aAvzoosmogdin 10 I n
a therapeutic context, i.e., where the-biological effect of delivery of
the biologically active agent to a sub}es® -is beneficial to that subject,
admnistration is preferably in a "therapeutically effective anmount”, this
being sufficient to show benefit to a subject. Such benefit may 15 be at

| east anelioration or reduce the severity or occurrence of at | east one
synptom | n BhpropRgn&écre CEBRPEXE1OPARASABLALNFafChENgUPERERPBAt to reduce

the deleterigysnefibact aga kbe subj eat aetoadaHbeeqtieht theaphegenicC

chal | enge, for |nstance by enhancing the_i ne 2 Th t

anount gdnrnP?F@PeaonanHagaFQmBEdse?rﬁE 88§w§é°8fggdgﬁ§|géﬁdFPQ%C %FVa
depend orb t hehairnmobuthealagnaniceprabilengxeipiethe brolrdgir¢abuéffeect sought
[noview of LPGLORLULE %@doéﬁggfhgreQEaggewaﬁglk 848, £8Ndnoset 8 t@ﬁllagarect

of routine optims Prescription of trea nerua
prophylactrc1@acbﬁnartonSUtbrme%&#pﬁésdébpgﬂénbe Gﬁnd§§§g§ épé Sh@“%ﬂthrn

the responsi Biki t}t@k r@@BELEkH EhaCEEEheaepso%n@hetBerlwaduﬁg&eaeeh@rs A
conposi tion conpri sing Fbllcobacter may be’ ad nrnlst%%S 30 i.n accordance
t

with the predBft PERGEREI BALHEENEE0NENCALEARINLL B maserdal PaYt nent s,
ei t her 31mulaepeausbn ehe geqtenbifablminIberptesent Forvertilon al so provi des

h d.
Sueh a phar AARATERE SR LEanBs POF S Pt Yo AE BB AoAt G P EPeF 2By 10T
sui t abl e for magpbecampdoyed whigbossl pyeogeand repDapd0bag15945able pH,
PCT/AU2005/09%%%£n1c1%§ pRBACEBERY Y a'Tgegeoeet&eﬁeveaeeraﬂq 44 the

present invéntion use i n accordance w.th resent
art are well able to prepare suitable solutlons

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



I nvention, may conprise, in addition to the Helicobacter, a 5

phar maceutical |y acceptabl e excipient, carrier, buffer, stabiliser or

ot her matwohedsmis@s! known to those skilled in the artpcBuashoosworial s
shoul d be non-toxic and should not interfere with the efficacy of the
active ingredient. The precise nature-ofgothe carrier or other material may
10 depend on the route of administration. For oral admnistration a

parentera"ybsﬁggggaQEGtggg%ougﬁéokﬂkl89 aﬁxlgeeegph9§eg BNEGRAl 35

pyr ogen-free as Ssu Isotonfcity and sta hose of
rel evant ski thngart h&heamethpdswepd dBLéves Ewébﬁmec§ﬂl?é§Peb§oP§?Poﬁ§ 15

Preservative reﬁEanlb§€b§ntb5fHQ%éasénth&bﬂamtSOQHSEOtheOther addltlves
may be included, as required. As discussed, %Farnaceutlcal

Fbl|cobacter1F@PneéBﬁFW?§PPSPFGﬁclﬁY§588rd3n8és £h PﬁeCﬁngéﬁPn $e |on
may Ccony i SeepRBdAEtiveespYtement dibeharces, cenditian efetyy 20 source

such as gl ucos m ng,a Lds _an 0 ot.he e pesent
i nvention pr8VF883 ﬁSg SXFgeEhugagﬁﬁggggfBQhaPﬁgggg%chp F@rnulatlons
conpri si ng tamdmbaasnngelsggb&Gmeﬁ dsséa§elogegowdﬂﬁl@ns@ﬁﬁ&EH@EQSaS

carrier nedlpgkéalkeﬁgﬁ fgrdagah@bSb&ahbaaltqoanofl@ﬂbeQ@%bto&Q one

enbodi nent harmacéuti cal sui.tab for application to a nucosal
menbr ane of §H5t?Wd|@|é&&PaSSOOFnCQH@ﬂﬁéPnagﬁeGPe PRYIBLESERS O N vent i on
provi des;@ ngRstpal, h@gaﬂls@aléél b(iolaaelﬁelt ieXpbES sheg e&dbetr&lh@:l (sgr(sm:em, a

bi ol |1 ct t.i t
method of 1) EAERBAE BF ERECHAGR GF LU AGCCusAy oy sugely s dResd " °

i ncl udi ng prthyb@ﬂuslo&50¢"taecanESGQWp syﬁt@meaedb@ddn@#ﬁsﬁh@rnethods of
the present Inyenti;on %%%o%Qa%%%ﬁ 9%%4%%n%€EQAU%9%§AQ%£%%%1 tx%%ueb%rU%ed

to treat, prév ent or di seas€ such ncer. The meth
del i ver systdnﬁ@aﬁeapgoc@@da§é@nt@aused by bacterial, viral or

15 parasitic infection.

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 physiological
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 &



treat or prevent a disease or condition of the imune/haematopoietic
system a disease or condition of the 5 reproductive system a disease or
condi t i orwohodshasaaguscul oskel etal system a di sease or egmdiuRicnoofilt he
cardi ovascul ar system a disease or conditjion described as mxed fetal, a
di sease or condition of the excretory ’sy%%e?n a di sease or condition of
the neural/sensory 10 system a disease or condition of the endocrine
system a di $883eiBY, cbAdi #16R-6L64he Fosphiat oygtepsthe aninatesanjeot

condition of hhetdi 1éM6n§Y§lt1€ﬂl'aBge@ \di@ﬁa§em9§518§n PBEQQa%‘éSOC' at ed
W th connectl e/ epit L ti ssgg or_a disease or condrtron causdd® by

bacteri al , afm ?0131%3 ACSTEFLd| hPRRY i of Pﬁdaﬁofﬁértbﬁb@dpﬁedeflchent

Fbllcobacter Helpyéoylsmst&nt d@sgﬁrbedehelﬁlBraérCQQanﬁdQEaFQnEﬁQ‘tant or
sequenti alg dﬁ{% 5A9 gg er of dlfferent nucl ei ¢ acid nol ecu

whi ch encode products capa %WPY+%%t+ﬁg &37%dber of conditions or

di seases as descri bed herein. Mreover, preferred delivery systens woul d

al so del i ver £opposalpogsipea ggg@erefr@igéng REfLEL082; ofies! rabl e

physi ol ogi cal effect's such suppr €ssi on 25 An
exanpl e of sLﬁ%fP%Jeth‘yls%n?#nHHp bt iberauseent d@scrdigkdgexyéPant hel et

al . 2003 (I nfexeddodt e | PO dytidd of 109 118)a é §y3ﬂ§%f@£r9guces a

pl asm d h@tolkgﬁgyiori w?%%h q@léalns t he Phi | ysis gene E. :
eradi cat et he S ST e R i Bn aeléoc 11‘%‘1"3‘5‘3?10 WP Ibea then . mem B8 vo
this woul d netamletatted Hey arherdba ewent a0 MBhEEe Bo 6 | IKHAL 1 452 EPE-1 0 rai se
the tenperat fe ro t. above 42C. 35 A second exanple
is the L- DapLg%ée)lctgl gﬁf g?ﬁ% eélcesg%ymmn n%uls%!}l T e OW%{H‘?/?’?/%H?

bacterial nutEts2igh %mm eoff lpbeﬁ ethi{deqréventexcmleori@r ata et al .

1997 (I nf ect inaut & MR 2404 UM X BET/ L0050 1210, o filetion of at least

15 two functional rdxA genes into the Helicobacter genome will
result in a Helicobacter strain that is 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

20 from a prodrug to a bactericidal compound. The mode of
action of the active compound is to cause DNA breaks of the
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



| munity, 65: 4158-4164). In this systemthe ani mal subject nust

suppl enent their diet wwth a m ssing substrate i.e., diamno-pinelic-acid
(DAP), i Ry@héiRfo144@¢ t he DapE deficient H pylori nutanpct@ulensooiegr | n
order to eradicate the 5 nutants, DAP consunption is ceased. A third

possi ble systemrelates to netroni dazal g2 sensitivity of H pylori because
of its rdxA gene. Excessive replication of the rdxA gene is harnful to 10

mamml lan cely gl £ SO yedRURY Shun HHRANSEE) A0 FPYpDEorf BRERTPEMSY ! he

bact eri um a Hel i e8batter——spectes—of—thepresent—mventtron
be engineered to contain t#ORcHPARKE EXPREIS TPN cOF pFeRBHEN
mut at i on- dependant rdxA | oss. The introduction of at |east 15 two
functional rdxA genes into the_ Helicobacter genome will result in a

Hel i cobact erTRe r@¢net hatMesipal#hhent Py HseRE{PF¥el  OUREPFBAT dazbll®. Jeong
et gl- 3@%0 pleseBactgample  ddBdns P8R S0003 sholetyt bat thbeinvénvieduct ase
pr oduce y functional rdxA gene copnverts troni.dazol e rom a prodrug
to a bacterig?HaPr%%h%bﬁ%d? Qﬂgeﬂbﬁ%fg¥ EE%?? %r%?dtﬁ%?ég?gggggghpound i's
to cause DNApbreibkslatlyheraheforobdcterpyéonie. The tneesfoomedi || now be

further descy] r r t : £ ol | | 8.1

exanpl cs. | {PAPEGT iBeeErHErErssd Spute SLASRLAY oRY! BEaRRNG VERLLER.
are illustraerieedafidoshBelldcabacbert akbhchnhavg hag Asen SpeiefrctPon on
the generpalityiof hBgipAYSRLIbANiACsCRORSHe ] NEEBEBLeNoPGaLL SM| a5uchhake the
I nvention is_described in 30 detail in relation to the use of a specific H
pyl ori strafn, cPini |l be clearly understood that the findings herein are
not limted to this strain. 35 WO 2006/ 015445 PCT/ AU2005/ 001211 - 42
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be successfully converted to H. pylori/E. coli shuttle

15 vectors. Many strains of E. coli have been reported to be
naturally competent for DNA uptake. Resistance markers for
streptomycin, rifampin and metronidazole have also been
successfully transformed into most strains of H. pylori.
However, while plasmid DNA from E. coli and other organisms

20 can be introduced into H. pylori these plasmids cannot 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 (3.4kb) (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.



The genetic manipulation of H pylori is unconmon. The 5 present exanple
demonstrates the utility of the invention for providing a genetically
t ransf or npgd 2bilo1sabact er, particularly transfornmed H pyirmuzoos?ﬁbezll
transfornmed bacterium are prepared using gl asm ds and plasm d vectors
derived from Hel i cobacter, which have had*deen subject to 10 prior
mani pul ation in a non-Helicobacter organism such as E. coli. Several H
pylori plasmi Hee degckedetide nsedeencesr fourehesa the sectessfakéyshonnerted
to H pylori/e1&9p!l1 shuttle 15 vectors. Many strains of E coli have been
reported to b? natural ly conpetent for DNA uptake. Resistance markers for
strept onyci n, '} f anpi hlasmt depiBhi 290N el hadeubl e osbeandeduferssitibpy
transformed isteam@sis SSEQ@i 15 106: 1 ot Ot st FRMEVEL . sibi k8 pbasyi d DNA
fromE. céli and other organisns 20 can be introduced ;rnt_o H‘.; pyl grl theste
| asm ds canrfFEATeECC BT TAMTPERTAT THERCAARRTCETSI B TIT 1A TTACTEE@s i ds €anno
Be transfor@gw} n%%gi%m%%'r?ma?? TF%MM&%EWB@ ngly, H. .
pyl ori shut t | Ace@et@EScARERI TdTEcATESh catctRAATAR B AR v cPAGREFITE A+ Om H. pyl ori
are ill ug r at BICGeRCIRACTCETARIPREGAR SCTEFRFAFA T FATRE QA RSATECOAREGEETAA ect or s pHPAI

(2.8kb) (Fi mTTdiG%AﬂAﬂbBﬁMpﬁdﬂhéTTéﬁGﬁCM@)CT%@A&?%&é peed and gt has
been reveal ePARHPECAGTRIFACTTAEPITE T TGFACAACaGTTRESAr Tt arc ecc@tcphrsm d

: . Co : . : het a
replicathen. JdRcGe E’P&Etgir%il Gi-t&d replicating plasmds, t

ol s ds 0 A e endce el R BT 10 4
replication and are thus nore stable vector candi dates because they are

ess prone ST LRSI MNOCIEANARCERH R the pHPA

origin oROreplication (ori) contains a@lse;alje_s 0 ‘Ldre _ repeatt ) g
sequences (t SEPATETOGCEABIS TGCAEEPAT TAGETTSACTTGEH TeRGT TAATGEAIPEIAGERTAGM cont rdb an
maiqnt ai ni ng S%GE%QQC&GE%T&T%%E(FT.TA‘V&EWFG‘}?%%C%T%F TRERTFAEET t hese

f eat ur es,, WO GRERBEABECtEI TRERLA AR OO ERAAR AT TTe T BaTT ARG cTHdBA@Atd de seguences
f or t he S%St MT%:EFJEﬁTgGAéF@Tg(ﬁ‘@%’f‘AGTTACACTTTCATAAACAGCATAATCAAGATCATAATCA

ARTTCTCGCACAATTGCTATATTAGGCTTATTCGTGGTCTAACCCCTTGTTTATGGGGGTTGGCT 520
TTAAGAGCGTGTTAACGATATAATCCGAATAAGCACCAGATTGGGGAACARATACCCCCAACCGA

30 CGTTATAAGCATACTGATACGATCACACTTATTATACACCARAAGATAAGGAGTATAGAGTGGAA 585
GCAATATTCGTATGACTATGCTAGTGTGAATARTATGTGGTTTTCTATTCCTCATATCTCACCTT

TTTGATCAATCAGATTTACARARAAGCGTTGAAAATATTAGATACACTCCCACARACCCCACARAT 650
35 ARACTAGTTAGTCTAAATGTTTTTCGCAACTTTTATAATCTATGTGAGGGTGTTTGGGGTGTTTA

TGAGCTACAAAAACAAGARATACAAAACCGCAT CAACAAAATAACAGAGACAATCATTAAAGAAT 715

ACTCGATGTTTTTGTTCTTTATGTTTTGGCGTAGTTGTTTTATTGTCTCTGTTAGTAATTTCTTA

TACTATCAAAGCATGAAATCAAGARAGAAGAACTAGAACCCACTCTAACCCCAARACCCACACCA 780
40 ATGATAGTTTCGTACTTTAGTTCTTTCTTCTTGATCTTGGGTGAGATTGGGGTTTTGGGTGTGGT

CTCAAAGAGCCACARACCACCCCAACACCATGCAAAGATTTAGTGGTTAGCACCCCTAAAGATAA 845
GAGTTTCTCGGTGTTTGGTGGGGT TGTGGTACGTTTCTAAATCACCAAT CGTGGGGATTTCTATT

45 AACCTAATATCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAAATTGAGCGAAAGGGAR 910
TTGGATTATAGTGGATGGTGTTATTGCGATTATTCCAGT TAGATCCCTTTAACTCGCTTTCCCTT

GCCAATCTTTTATTCGCTATTTTTCAAAAACTCAAAGCCCAAGGGAATACCCTCATTCGTTTTGA 975
50 CGGTTAGARAATARGCGATAARAAGTTTTTGAGTTTCGGGTTCCCTTATGGGAGTAAGCARAACT

ACCGCAAGATTTGARACGCATGCTAAACATAGATATTTCTAATGAGCGCTTATCAGAAGTCGTTA 1040

TGGCGTTCTAAACTTTGCGTACGAT T TGTATCTATAAAGATTACTCGCGAATAGTCTTCAGCAAT

TTARGCTGTGGGATAGCATTAARACCGCTGATTTTTGGAAAATTAGCGAARCCGAAACTTCAATC 1105
55 AATTCGACACCCTATCGTAATTTTGGCGACTARAAACCTTTTAATCGCTTTGGCTTTGAAGTTAG

ATTCAAGAARATTACATGCTTTTTAGTCGGTGTAARAAT TGAATTGAACAAACCGAGTAAAGATTT 1170
TARGTTCTTTTAATGTACGAARAATCAGCCACATTTTAACTTAACTTGTTTGGCTCATTTCTARR

60 GAAGTATTTAGAAATCCAACTCAACGATAACTATCAAGACT TACT CAACAAT CTGGGCATGGGTC 1235
CTTCATARAATCTTTAGGTTGAGTTGCTATTGATAGT TCTGAATGAGTTGTTAGACCCGTACCCAG

AATACACTTCTTTCAATCTGTTAGAAT TTCARAGAGTGAGGGGTARATACGCTAAAACGCTCTAT 1300
65 TTATGTGAAGARAGTTAGACAATCTTAAARGTTTCTCACTCCCCATTTATGCGATTTTGCGAGATA

CGCTTGCTCAAGCAATACARAAGCACAGGGAT TTTGAGCGTGGAATGGACT CAATTCAGGGAGCT 1365

GCGAACGAGTTCGTTATGTTTTCGTGTCCCTAARACTCGCACCTTACCTGAGTTAAGTCCCTCGA

TTTAGACATTCCAAAAGACTACAAAATGGARAACATCGAT CAAAAAGTCTTAACCCCCTCTCTCA 1430



below. (1) Plasm d pHP1 shown in double stranded form (top 5 strand is SEQ
ID NO 1; bottomstrand is SEQ I D NO 2)
GT CATGCGaz0 26860134 4AAT TACATTTTAAACAACT TGT TGT TGT TTTTACAT GPET/AAYRI(51601 9 5
CAGTACGCGCAACAAAAATTAATGTAAAATTTGT TGAACAACAAGAAAAAT GTACAAAAT GAGCG
ATGCGCGCGCGT GAGGGAT TGGGGGT TGCAACCCCCTAAARAACGAAGCTGTAGGGT TTCTCATT 130 10
CGCGCGCGCA ] TATT CATCCCAAAGAGTAA
¥$TGTGGTGAMW%%W &W@ACTA 195
AAACACCACT TT PACERT FCRF ARG ICT 3 GR INGEERTTAST GAT 151495
A@@AﬂTQTWﬁ%&WKWW%&%&WMWWWWMA 260
TGTCTTGAAGAAGBETEARGHARE GIHCAT WX@K@?&'&M&M&%&JMATTT 1560
GITATGAT TAT T ARCKAT T F AT AT ICPAKTANCTAN A 325
MATAUMTMWW&HAH@EW?M&MMGHMTW 2Q5
CCTATGT G&GCAWTWWWAMW@M@GTWTW@@@K TRECANBISTAGA 390

GGAT ACACGCCG R IR ARARGERGEE AALCEAAGT : TCT 160
GAGG&GACACCE@GEEWT@E@@AT@IW@EEIT e §1§ % 5

?ATTUC%%%A%%%%WW I GATCATAATCA 520°°

TTAAGAGCGTGT }%TAATCCGAATAAGCACCAGATTGGGGAACAAATACCCCCAACCGA

30
CGTTATAAGCAT GGAA 584820
GCAATATTZ?STATGACTATGCTAGTGTGAATAATATGTGGTTTTCTATTCCTCATAT CCTT

TTTGATCAATCAGAR: s L e SISO ,%?AAT 65085
AAACTAGTTAGTCTAAATGI T 1 T1TCGCAA ce ' TTA 35
e L
ACTCGAT

TACTATCAAAGCA DEACH 780140

AT@TA@TT%?%WW&@FTW?WWWWWW

CT CAAAGABITCAGAR AT OAASARTAT GOARANRAITAA ACE ST A TF R CECRIAMARATAA 84540

GAGT TTCTCGGT & fe3ST 63 3R TN AC S AT S AR A MRCATEGAR T XBT CIGGIAVRTACCTATT 45

AACCT AATAT CAQEAREEEDBEARTRAEKAGI AT AN T ST CAEARRIMOR A FREEARMGBCGAA 910, -

TTGGATT mmwmmm@wmm@ﬁtmm@@ﬁﬁmqumCﬁ 025
10

GCCAAT TATA &2t AAA
GAATGCAAGCAGAAAACAAACACCTARRAGAACAAGGACTAGAAAAARTCTACACTCARAAAGAC 2275
40  CTTACGTTCGTCTTTTGTTTGTGGATTTTCTTGTTCCTGATCTTTTTTAGATGTGAGTTTTTCTG

TACGAGCAGTTARARGAACAGCATTTGAAARGAARTTGAAGCACTCARAAAAGAAATCCAAARRAAC 2340
ATGCTCGTCAATTTTCTTGTCGTAAACTTTCTTTARCTTCGTGAGT TTTTTCTTTAGGTTTTTTG

45 CAAGCAAGARACATACACGCAACCARAAGAATGTAGCCATTTAGCGCATTCTTTTAGCCCTAATT 2405
GTTCGTTCTTTGTATGTGCGTTGGT TTTCTTACATCGGTARATCGCGTAAGAARATCGGGATTAA

CATTCTTTCAATCAAAATCCGACTAATTCATCGGCTAAACGCTAAARAT CGCTTAAAACGAARAA 2470
GTAARGAAAGTTAGTTTTAGGCTGATTARGTAGCCGATTTGCGATTTTTAGCGAATTTTGCTTTTT

50
TACAAAGCARAARACTTCATTCCCCTTTTAGTCGTTAACCATTTAGCCAATCTAACTAGTTTAGC 2535
ATGTTTCGTTTTTTGAAGTAAGGGGARAATCAGCAATTGGTAARTCGGTTAGATTGATCAAATCG

ATCTARAGGCGAATCTATCTTGTGTTAGACATCCAACCTTACCAAAACCGCAGAGCGAGCTTAAG 2600
55 TAGATTTCCGCTTAGATAGAACACAAT CTGTAGGTTGGAATGGTTTTGGCGTCTCGCTCGAATTC

AGAGATTCAAGCGGTTTTGCACGATTGT TTGCTGCCAAGARAACCAACAAGCGAAGTAAGGCGCA 2665
TCTCTAAGTTCGCCAAAACGTGCTAACAAACGACGGTTCTTTTGGTTGT TCGCTTCATTCCGCGT

60 TAGACAARAGCGCATCGCAGTTTGAAAGCGTAGGCGTCAGAAGTGGTTTGCGTTAGAAT CAAACA 2730
ATCTGTTTTCGCGTAGCGTCAARCTTTCGCATCCGCAGTCTTCACCAAACGCAATCTTAGTTTGT

AGATAGCGCARACCTGGCGTTAGGCTARAAAACCCCTAAAAACTARAACCCCAARATATGTAGTGC 2796
TCTATCGCGTTTGGACCGCAATCCGAT TTTTTGGGGATTTTTGATTTTGGGGTTTTATACATCACG

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

TCTACACAATTAACAATCTTTAGCTACAATAACAGCGTGTGAAGATGCTTTCACAGCGGT 60
70 ATTTCCTATGTGCGGCAAAATTTGGAGCAATTAACTTGACTTGGTTGGGTTAGTGGGTTG 120



50 ACCGCAAGATTTGAAACGCATGCTAAACATAGATATTTCTAATGAGCGCTTATCAGAAGICGITA 1040

TGECGTTCTAAACT TTGCGTACGATTTGTATCTATAAAGAT TACT CGCGAATAGT CTTCAGCAAT

TTAAGCT GMz20bAa%449 TAAAACCCCTGATTTTTGGAAAAT TAGCGAAACCGARAT/ATICEAH01211 05 55

AATTCGACACCCTATCGTAATTTTGGCGACTAAAAACCT TTTAATCGCTTTGECTTTGAAGI TAG

ATTCAAGAAAATTACATGCTTTTTAGTCGGT GTAAAATTI GRAATITGAACAAACCGAGTAAAGATTT 1170
TAAGTTCTTTTAATGTACGAAAAATCAGCCACATTTTAACTTAACTTGITTGGECTCATTTCTAAA 60
GAAGT AT T TAGASHSEEXBAACAECAVSECAA T AOECTAGTAGENG AT ACEREAACARTCIEABCATGCGTC 1285
CTFTCJXTA¢MKTCTTGﬂWQEIQTKTEAGHWF@IETﬂﬁCFGFSFF@STHTEFEB%Q#TE&@NTF@HGFAIBQGZEEXST/¥3(X:A(S 240
PETESPS O A S AR TARTETIARBRCGCTCTAT 13
GATA %
AR e AL GGCGACCT 1
MACGAWTC%E&RGEW%&&@W&&%W@CT CGA 540
TTTAGACAT T CChrsaAKeAH oA ATRAARPECAACANRECRATIGALINEALSECITRANGTUGCTCTCTCA 1430
2006/ 015445 RETATNIZOUBAQMAIAATAARCGCTAATRAGGTCAATCTAGGGARATTGAGCGAAAGG 660
AMTUHMG@WWWWWWWW@GA@ 720
AAGAACTCAGAA -gﬁ'.' AP EATIEANE AT TTAC 14%5
A DTT TG A AGCGGTG TTTITTGG
TTCTTGAGICTT], (AL ) TAEETA ra-cHTECGGTAATG 900
AAGCGCAAAGTA . = 'E Aeh AR ECAALACE GAAACA 156D
TTCGCGT TMATI@WEGI%MM@@ 'Eﬂékﬁﬁ‘ﬁ%éd' BCCGRCARETATTCTTTGT 1020
AAACAAAGCCGA ST EAETORAAGCEH S RAASIAG TGACAGGATIGBIINTATT CACAACC 1608
TTTGTTTCGGCT GRS T (e ZRARS G FATCCT T RS S CE R AT IR F G CTECEPRTARAGT GT TGG . 1140
AAAT CECT AAAA R A R T I CT T AR IIRAIACTTTGATC 1690
TTTAGCE?%%TT 1 [ 1 L : ; ) . 1
GGCTATCAGTT é‘éﬁf& : o 1788
CCGATAGT CAAGZE&@HAHFAAG&%&@AMH@H EA&EEF@EM@@H@I&HBMAACT TTC 1440
AAT CAAAT GT AT TdrACAEGIPAT AR EAAGCOET AAIM T ACACTA T LA COECCAARNVEAARICCT TGTAT 1820
TTAGWTTACATARNT@WW&NW%@WA AATTCEATATATCRACESCTACITAPRGGAACATA 2660
CCAACAAGATA % AWWWWGACAACT T 12}?:38
GGTTGTTCTGTAK R TATAREY A FCTGTTGAA
GCTAGAAGAATT (A h A AL .y TTGCAGA 1@%33
CGATCT TCT TAAAA T Dk AmE dch AP rd Ktk o T AYCAAKPA THREdARCEA R &P SRCTGRAAACGTCT 1860
30 GTTTGAAAAACAATATCATGCCTTTCATCATAGAAAACGAACACAARGCCTTTTACTACA 1920
GGGGCATCARAGAATATGACAACACARAAGGCTACTTGAAAGACACCATTTTGCAAAGTC 1980
AAGACAATTTCAATGAAATGGTTAGCTATTTCTTTTCTTGAGTGARACCGCTTATTTTTG 2040
CTTGTGTGCTTTTGTTTTTTGCGTTTTTAGTTGTAGGTGGTAAGAAATATCGGTTTTTTG 2100
CTTTTCGT TGGTTGTAGGCGAT TTTAGATAGCAAAARACAGCTAAARARTCCARGCAACC 2160
35  TAATTGATTTCAAACCAACTTCATTTCCCTTTTAGTCGTTAGCCATTTAGCCAATCTAAC 2220
TAGTTTAGCATCTAAAAGCGCATATAACTTGAGTTAGCAATCCAACCAATACTAAAACCG 2280
CCTAGCGAAGCGTTAGCGAGCAAAATAAGCGGTTTTAGACCGATTGTTTGCTGACAAGCA 2340
AACACCAATAAGCGAGCGTTAGCGAGCATGGACAAAAGCGCATCGCAGTTTGAAAGCGTA 2400
GGCGTTAGCCGAAGCTGTTTTGCGTARGCARATCAAACAAGATAGCGCAAGCCGAGGTGC 2460
40  AGCCCAAGAATTTGAATTAATCCATGCGGTGTTTAGGGCGTTTTAGCGTGATCGCTTTAT 2520
TACATGTTTTAAACAGCATGCTGTTTTTTACATGT TTTACTCGCATGCGCGCGCGCTAGG 2580
TATTGGTGGTTGGAATAGCCTAARATAACGCAGCTGTATGGT TTCTCATTTTTCGGTGACA 2640
ATGAATAAGGGGTAGTTCTTGCGAGTCATAAGTGTAGTTCTTGCGAGTCATAAGTGTAGT 2700
TCTTGCGAGTCATAAGTGTAGTTCTTGCGAGT CATAAGTGTAGTTCTCTTCACAATATCT 2760
45  ACACAATTCACAATCTCTAGCTACAATAACAGCGTGTGAAGATGCTTTCACAGCGGTATT 2820
TCCTATGTGCGGCAAAAT TTGGAGCAATTAGCTTTAARAGCTAGTGGGTTGGGAGTTTGT 2880
AGCGGGTATGCACTCCGTTAGGAGGCACACCATGAARGCATTTTTGATAGTAGTGATTTT 2940
AGTGGTAATCTTGACACAGCCACTATATTAAAACCTTAGCGTTTTAATAACCCTTATAAG 3000
TCCGCCAAGACTTCTTAAGGGTTTCACT CCTGTTATTATATCGTCTTTTGAAARATAAGC 3060
50 ATTAAAAGGCGCTTAAATGCCCATGAATACGAATTTTGAACAGCTTAGAAAACARGAATT 3120
GGAATTACGAAAATTATTAGAAGAATTAGAAACGCTCCCACAAACCCCACAAATTAAACT 3180
GCARAAACAAARAATACAAACTTACATAGACAAGATAACACCAAGTATTTTGAGCGGTTT 3240
TGATCAAAAATTCARAGAAATTATAGAAAATCTATCAAATGAATTTGAAAAAGARARATC 3300
CACACCACTCAAAGAGCCACAAACCACCCCCACACCATGCAAAGATTTAGTGGTTAGCAC 3360
55 CCCTARAGATAACACCTATACCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAA 3420
ATTGAGCGAAAGGGAAGCCAATCT 3444

An additional nucleotide sequence that was cloned is

provided at SEQ ID NO: 4, which includes a 135 bp segment

10

2

5



ATACATCGGCAAAACGATTAACATCACCAACTTCAAT GTGGATCAAT GCCATGAGGGAATCAGCA 2015
TATGTAGCCGT TTTGCTAATTGTAGT GGT TGAAGT TACACCTAGT TACGGTACTCCCTTAGICGT 30
ACTACCT GAAAT1eALEAEGAT CGT GAACT GGACGT AATCGGATCTGTATTTGGT eCivad 268560122080
TGATGGACTGI TAGT GATCCTAGCACT TGACCT GCATTAGCCTAGACATAAACCAGGTCTACACC
ATAAGCCTGGGACT TCTCAAGCCTTTCATTGCTAAAGT GAGRAAATTTGGGGATTGGT TCAAGAA 2145
TATTCGGACCCTGAAGAGT TCGGAAAGTAACGATTTCACTCTTTTAAACCCCTAACCAAGTTCTT 35
CACTACAGGT GAAhEAEAGRBEESA BGDERGACTRAACT AT ABAAMNAACTGAATIGEDGAMBAAA 53210

AT oA CCACARA A AR AR ARG AT ARARRAT CTACAGRTRRRAAC 2275,

CTTACGT TCGT CPPILPEFPrEHEGATT TheT HePRCE LEAT CT VEFRFAGHTE I GRSFET ENCEGen .

TACGAGCAGT TAMAAGARCAGGAT LEGHAA L HAREAE Y AMYAAGAAY 2340
ATCCTCGTCAATTTTCITGICGTAAACTTT TAACTTCGTGAGITTTTTCTTTAGGITTTTTG 4 5
CAAGCAAGAAACREREACECAR CYAHEERT ERAGERdATREPET EASCOETASTL isless

GTTCGTTCTT |GEAEGI@@GEEGGTT(EE@TIM5¢GG§AAATCGCGTAAGAAAATCGGGATTAA
CATTCTTTCAATCAAAATCCGACTAAT TCATCGGCTAAACGCTAAAAATCGCTTAAAACGAAAAA 2470

GTAAGAAAGT TAG?K’TG"D@\A&' mmmcbrmézmcbl GEICCECAca
|L 2

R SN TN cmi'ﬁ.?! 20,
B 2Ny ala: WU/ E QN ‘@#‘. e1_

ATCTAAAGGCGA%%@?\% TOAE

TAGATTTCCGCT o p

AGAGATTCRA %ﬁ

AT ARG

TACACAAAAGCEE&GCEﬁﬁQWWTGAAACCEWACECEWCAGAACWCEWTTGCEWTACAATCAAACA 2730

535

ATCTWAGCGTCAAAUTTCGCATCCGCAGTCTTCACCAAACGCAATCTTAGTTTGT

AGATA ! ee-g'r GOCTAAAAAACCC AR AACCCCAAAATA GC 2796

TC‘I‘ATC&G‘I‘TT A.‘..‘!;J_ A) &rfaml-l-l -&-.—mmﬁ@" 'r ’m RS A= X h' 65
FrRKEEAe m}‘i;x‘-t'ﬂ "“-Lét-'tezi*: GGCCCTAGH

HtJl € c

Pl asm d pHP3 t5HE8¥ET

TCTACACAATT. CAATAACAGCGTGTGAAGATGCTTTCACAGCCGT 60 7 0
ATTTCCT GEEECAAAATTTGEAGCAATTAACTTGACTTGEWTGEEWTACWGEEWTG 120 WO
2006/ 015445 PCT/ AU2005/ 001211 - 45

GAGGATAGAGAGTBEGACACELCGRFAGGAREGEATRCAART BPGAAAGRAT FLIGNEGTATFR 8@ hopE

4 0

50

2)

30

35

40

45

50

55

gene (SEQ ID NO: 6,
nt504 of SEQ ID NO: 4

shown below),

of H. pylori 26695 at
(noted in bold/underscore;

corresponding to amino acid residue 168 of the protein

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
was expressed on the surface of E.

51

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

ATGCCATAGC
TTATCGCAAC
AGGAATTAAC

ATGGAATTTA
AAGCTCTTCG
ATCAGCTTGG
TGCACAGGGA
TAATCCAGGA
CTTTGAATGG
AAGTCTTTTG
TTTTGATTAT
AAATCCAGTT
GATATTATTG
TATCGGCGGT
AAATCATTGA
CCTRACGCTC
GTTGAATTTT
TTGGCGTGAG
AACGCTACTA
AGGGTATAAC

ATTTTTATCC
TCTCTACTGT
C

TGAARAAGTT
TTGTTAGCCG
ACAAGCCCGT
GTGTTGTAGG
GGCACCAATA
TCTTGGGTTG
ATATGACAAG
GGGCATGCCA
GGATATGGTC
ATAACGATAA
AACACTTGGA
AGCTAAGGGT
CTTATAGCAC
GGGGTGAGAG
AGTGCCGCTA
ATCTTTATTA
TACACTTTTT

ATAAGATTAG
TTCTCCATAC

TGTAGCTTTA
ARGGTGATGG
TTGAATAGTA
TTGCCCCCCA
TCAATTGGCA
AATGTGGGTT
CAAGTGGTTT
CTTTAGGCAA
TCTTGGGGTG
CGCTTCTTTT
ARAAGCTCAGC
CCTGATGTTT
CARAACTTCA
CCAATATTTA
CTCATCAACA
CCATTTGARA

coli.

CGGATCCTAC
CCGTTTTTTG

GGGCTTCTAT
TGTTTATATA
ATATTTATAA
GGTCTTACCG
TGCTAAATAC
ATAAGAAGTT
GGTTTTAGAG
GCAAGTTTAT
TGGGGAGCGA
GGTATTTTTG
GGCAAACTAT
GTACCCCTAC
ACCGTCGCTT
CAAGCATAAT
AGTTTTTGAG
CGGGATTATT

CTGACGCTTT
GGCTAACAGG

CCGCAGTTTT
GGGACTAATT
TACAGGGGAT
CTRATAAGCA
GCTAATGGGG
CTTCCAGTTC
TGTATGGGCT
GCACCTAATA
TTTGTTAGCT
GTGGGGTCGC
TGGARAGAGC
TTATTGTAAC
TTCAGGTATG
GGCGTAGAGT
TGCGGGTCCT
CGCTTTATTT

(Figure 6)



GTTCTAGTATTAGTAATTCTCGCACAATTGCTATATTAGGCTTATTTGTGGTCTAACCCC 240
TTGTTTATGGGGGT TAGATCCTTATAAGCATACT GATACGATCACACTTATTATACACCA 300
AAAGAT AAGEH GTIRTAGAST GGAAT TTGAT CAAT TAGAAT CACAAAGAT CAGACTFEEAR 28BM0 B211
AAAGT GTTAAAAGAAT TAGATACACT CCCAAAAACCCCACAAATTGAGCTACAAAAACAA 420
GAAATACAAAACCGCAT CAACAAAAT AACAGACACAATCATTAAAGAATTACTATCAAAA 480
CATGAAATCAAAAAAGAAGAACTAGAACCCACT CTAACCCCAAAACCCACACCAACAAAA 540
GAGCCACAAACCACCCCEAERSART T SAARRTICET A A SR BRI ECEIAGEATIOTASPAGO 0 -
ACCTATATCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAAATTGAGCGAAAGG 660 10
GAAGCCAATCTTTTAT TGAEAYTETT G T
CGTTTTGAAgGCAAGA TARRREGEARMA ST
CAATTATTGCAAGT CTT/AARPIISATT GTEATRNBAACH RFATCGGT GCTAAT T TSBEGATED 8540
AATTAGAGAGCATGTTGAAAAT GGCGAAAT CTATGAAGAT CACACTAGCTACATGCTTTT 900
CAAACAATTTGAAAT COGCATCCATAAGCCAACACAAACTATAGAATACTTAGATGTCCA 960 15
ACTCAAT GATAGBFAFEANTACTEGRFERRSARFCPACORRTEGENANGT ERRT ASAERIEor0af  hopE
TTTCAATCTCT TAGAWT T ECAAMIEET GAGRSRCAMTAGT GAGAGEGT BAAAET BCXE iHPBTrag DNA
CCCCTATT. m GEGAATTTTTGGOCCCAATACAATTAG 1140
GGCCAAAA%% %&ﬁ&c@&x FGGGGGATTCCAATTTCCC 1200
CTGGATGGGAAT AABEGSAGCCHATE TTNBEATCOANGATT 26 adring
GGAT GGACAAT T QCAAATTCGAAAT CTECTRET GEAAGRAAT CCCTTGACAA 1320

ACTCCTTAAACCTTTTCATT AAAAGGT TGAAAAACATTT TTGGTTTAA 1380
GGAAATATTTAT CCEEFAR AATARARER PECAPCEEEARERT RAAC BECATAGNRARACCDM@ining

TGAATCACCAAAGARGRAT ST ATEAAARAT ERAT F i A@%@G{%Iw'% %gggs izer,

TTTCTTACAACTCCAATCGCA TTGACTTAT,
TTTTTGA %ﬁ&%&%mcﬁgﬁwﬁﬁ&?@&mﬁ? 1'89661 332
TTGAAACTATCAARBAT T MEGAA EBEGHGEAADFAGETG, T TBAAMGTTATARAGRAGIEE nk63QR

TGAGTTTAGAAT G
AT AT EE R R B A R R R B A R AR R R R e B o
AATTAGTTGAAACBEAEFTEACRAA TCKBATFGAARMAATIEA FENACOTAROCTE LERAGREAL 1860280
GTTTGAAAAACARTARGAEGOCT TTCAT CATAGAAAACGAACACAAAGCCT TTTACTACA 1920
GGGGCAT TATGACAACACAAAAGGCTACTTGAAAGACACCATTTTGCAAAGTC 1980
AAGACAATE S CAATGAAATGGT TAGCTATTTCTTTTCT TGAGTGAAACCGCTTATTTTTG 2040
CTTGTGTGCTTT PGRT FELHETET EBhT AGERCERAGAESETARGARATATREEGET EWETGna Hae
CTTTTOGTTGGT T CC. 21
TAATTGATTTCAX%@%% %ﬁﬁ&fdﬁﬁ%%%d%i%nm
TA@TTA&AT@MM@:@@AbRTAMW@@TAG@MIO@AA@GAAM@TMeZ PRPatitis

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



CCTAGCGAAGCGT TAGCGAGCAAAATAAGCGGT TTTAGACCGATTGT TTGCTGACAAGCA 2340
AACACCAATAAGCGAGCGT TAGCGAGCAT GGACAAAAGCGCATCGCCAGT TTGAAAGCGTA 2400
GCCGT TAGW G2 sfa14add T T GCGT AAGCAAAT CAAACAAGAT AGCGCAACCCGARST Mt2at4 001240
AGCCCAAGAATTTGAATTAATCCATGCGGTGT TTAGEGCGT TTTAGCGTGATCGCTTTAT 2520
TACATGT TTTAAACAGCATCCTGITTTTTACATGT TTTACGI £GCATGCGCGECGECGCTAGSG 2580
TATTGGTGGT TGGAATAGCCTAAATAACGCAGCCTGTATGGTTTCTCATTTTTCGGTGACA 2640

TCTTGOGAGT AT ARSTETAGT T LT T CERAT AT RAGT T AT CTCT FUACARFAPHLS 708 ingler

ACACAATTCACANTETCTACCPACAATAREAELEP CTCARGATGET FIPEACREGOBSTATT 2820
TCCTATGT GCGGCAAALE  FREAGGAA] TAGCII T AAARMET AGTGGGT TGGGAGT TTGT 2880
AGCGGGTATGCACTCCGT TAGGAGGCACACCATGAAAGCATTTTTGATAGTAGTGATTTT 2940
AGTGGTAATCTTGACACAGCCACTATATTAAAACCTTAGCGTTTTAATAACCCTTATAAG 3000

TCCGOCAAGACTRGESABERERT TEAGROSTEARABEATASRETETEATSOAAMARAAGC 3060 50

GOAATTACOAART TAPAEARERATS ABRAREECT (L ACARACECEAEARRT F AAACT 95 10O 9

GCAAAAACAAAABATTACANACT € XEAT ACGEANEHT Y ADCIAEH AlTT THGAGTET THi 82ddon

TGAT IT TA

CACACCACT AR A CE B R AARERER Gt PR v o
CCCTAAAGATAAEREETAINRCERCEY AECALRATAACEEPRATAACTRCARESEASDEAA 34201in
ATTGAGC@%AG@@&A@C@AAT@E&M& é@raggl hbanaleeﬂuqhe%ud@eaeq%ecenbh% Was

cloned is rOV|de§ SEC% whi ch i,ncl udes a R ment mo
2006/ 015445 BERFAU2B65L66F 1immunﬁeentlﬁaF°8ﬁ88dé§quB€5t lfae hE5 ani no

aci ds (SEQ IEDebléJtlﬁ}ts CThigusngHC¥) 4brenantigendcpepthda be anslemriogeni c
pol ypepti de i (HCV) core antigen. The nucleic acid
sequence encg Q FE@R%&EQﬁ?ﬁ%ﬁéélgég peptide is shown below with the

i ndi cated 135 nucleotldes underscored. (SEQ ID NO 5) CATGAGCACG
AGCALGT G Ao A AT oo A COce, S e RacE TR bt e AT
GCAATGAGGG TTRERGETGEoédaathtepcvaecIepercat 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-HCl (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 6éml
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 100pl 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-HCl1-3% 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



CCGTGCECTCT CGGCCTAGCT GGGGCCCCAC AGACCCCCGG CGTAGGTCGC GCAATTTGGG
TAAGGTCATC GATACCCTTA CGTGCGGCTT CGCCGACCTC ATGGGGTACA TACCGCTCGT 15
CGGCGCCCHO el B3AeEsCG CTGCCAGEEC CCTGECGCAT GGCGTCCGGG FTTUAGRWAGA1211
CGGCGTGAAC TATGCAACAG GGAACCTTCC TGGTTGCTCT TTCTCTATCT TCCTTCTGGC
CCTGCTCTCT TGCCTGACTG TGCCCGCTTC AGCCTACEHA-SEQ 1 D NO'4 20 AATCCTAAAC
CTCAAAGAAA AACCAAACGT AACACCAACC GTCGCCCACA GGACGTCAAG TTCCCGGGTG
COGGTCAGAT OGRLCSh b GEEFCEEGERECSEEERAAGFHRPRF TARA on JEELTGIFL G000
SEQ ID NO5 25 The nucleic agid of 9 NQ: was, cl.oned into the hopE
gene (SEQ IDSNEﬁrBat§H6wﬁ°B§P6%&ngoﬁCM hepEoRs ﬁéégg ¥ithnegosayelsEQ 1D -

NO 4 (notedvbnubel dfunderscor eriseaciespandi, 8y ,t @anirg vadi)d soasugue 168

of the protei rod t th ressed. . duct woul d_be | ocated
as part of 9§8§§¥§f%%gf%§%o§%%§fbo “@ffqﬁe?¥ngY§£ e ¥8858i gh
constructd desbgnated &9 ¥OStARIpPNLY3c8y( Bimgdee ge)l eWastemphessedson t he

f f E T GAT
SoaoeeTrr A8k P MleRRdhe VAR B e R o
AGGAATTAAC C2B A’Fé@ﬁA’F‘?‘FAWG&AMAGth eTgetTaTA ehaTd s roEEmAGT T4 C 40
AN GOCET T A T L L L o
TTGCOOCCCCA é%ﬁﬂ&%& éﬂgﬂﬂeéﬂpeﬁﬁit?ﬂkméﬂ CBCRRCERRTA TRAATRTGCA

TGCTAAATALC GEKABT@@EGtOZEheGITTGAAEGEuTQTTGﬁﬁﬁiGWAAI@EGEEEEUAﬁAAGAAGTT

351 TTTTGATTAT CochhT Cath s Crr AR R T Ke RCar REPAB 01 RRASCEAGTT
GGATATGGIC TCTFEoIRETOTEISSACECAPETTCATAGCEL 45 COGATATTATIGNATAACGATAA
CGCTTCTTTT GE3§§7III@ creesy oréglsTﬁICQEGEGEa%%gégTEG%Ab?A§§§I§ﬁ@E

GGCAAACTAT T cC 551 tgATTGA AGCTAA GIACCCCTAC
TTATTGTAAC ©n a scontlnuous 12% polyacrylamide gel. Proteins 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;
Béehringer 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 1h 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).

30 EXAMPLE 2 EXPRESSION 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



601 CCTAACGCTC CTTATAGCAC CAAAACTTCA ACCGICGCTT TTCAGGTATG 651 GITGAATTTT
GGGGTGAGAG CCAATATTTA CAAGCATAAT GGCGTAGAGT 701 TTGGCGTGAG AGIGCCGCTA
CTCATCAAGKO 26860 1386AG TCCGGGTCCT 751 AACCCTACTA ATCTTTAET/AURGADIREAAA
CGGGATTATT CCCTTTATTT 55 801 AGGGTATAAC TACACTTTTT WD 2006/ 015445

PCT/ AU2005/ 001211 - 47 CTCGAGATCT GCAGEHGGTA CGATATGGGA ATTCGAAGCT
TTCTAGAACA AAAACTCATC TCAGAAGAGG ATCTGAATAG CGCCGICGAC CATCATCATC 5

ATCATTGAGT T TCA
CTGATACAGA TTAARIE aER T BN S Brel Ty e bt Ao SoRRASpI TSRS 1 he
i sol ati on of CPBPE1sdage twe &%ﬁlsmdca?trloﬁlftﬁ@maﬂd W‘Irdﬁrsszbwml ng Taq
DNA 10 pol ywﬁ%l eTff%ﬁJ@%Tcheamsml VRIT ke riAAESYheCORPAGERA HERRAAGEHATCG 3
(SEQ I D NO ontainin si,te and the dommstrean1pr|ner
5 COAATTCT AR RSB ATER AP LA ATy LA B GRS O MOl InGS RTRSHeTS 1 o
can be cofist thattedalby bes iregogniiNéds piyt besihzehe B sdh and e Rarldm- El ner
Appl i ed BIOS%%%%%%T%%Q&OﬂEEd% s%%%s (ABI; M ssissauga, Ontario, Canada).

a

The resulting fent. ¢an be Bl unt-end cloned into the ECORV site in
pBl uescript Il KS(+) in the sane orientation as the lac pronoter. 20 PCR

primers can tI‘|F1%"‘ rlé‘%]uQ%h@?x%@ R %@ﬁtlcta‘&oﬂn'lﬂuﬁl LT IGH QR AU TR L es

into the hop % insertion of the bp |nnunogen|c codi ng sequence
fromthe Hepgﬂl §ngCa@Nr@§mPﬂ€VP c&P@wénﬁigéﬁllTﬁéaP@Rdéndﬁ'B'catlon usi ng
Taq 25 DINA peRrp2enase can be perforned using a touchdown anplification
procedure as follows. The PCR thernocycler is progranmed for an initial
denaturation step of 96C for 4 mn, followed by 18 cycles at an initial
anneal i ng t@mps&aMatedoSh&ﬁCl@faec@@rs)pawhbehtbstédcfease@pbﬁc&t&GnSO for

each SUCCESSI%E I ng%%QSI I%Q-at 7%9tf r 1 n
denaturation at %é% %5 %% Su s 3 ln ¥ agd %BmpaQQ@ to
existing shuttle plasmlds descrlbed in the literature.

15
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 pTMI03-8 (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



conpletion of the first 18 cycles, an additional 14 anplification cycles
can be performed by using 72C extension and 96C denaturation steps with a

const ant vb@guodp1ssneal i ng tenperature. The resulting anptTauRossot2nEN
purified by columm, precipitated with ethanol, and nade blunt by digestion
with the Kl enow fragnent of DNA pol ynerase-r The PCR products can be
digested with restriction enzyne to renove the tenplate DNA, and WO

2006/ 015445 RGH AL2003(,084241 ta4getr seiqiahed .i NTheaBdaRRtAREl alfe tyheet or
such as pTML03. 8 under

hthe control of th@ grﬁbino e Lndgcible rongﬁﬁr,
and transfor¥s§eMnts ENSCEFESIREGS. O5 BELOnHPRAAFTELIRES BUE1BE FYESLSti ed
by using ol fgenackessmadatpoifmthesefA6ATCTAABGACGICLRe (BEQiNBtNONY) pl us
t he reverse se ci_ng Lner._i.n. Li_fi cat i tiQns.. ldentified
lonee. oan: bBTOLEAGRES PhisT8asy [ IR Eask! B3 HED yhERE (BB acrchf

endonucl| easemgiriae medeils tOpficaddyamelvhan asmapegde figd epdemiicet-r 38€ced

into the hopgg g%a?eiﬁh%f1%§Qamb§%qaqg%ngc(@ﬂﬁbnaageﬁ@%&cghBhanwbhe
Hepatitis C virus (HCV) coré antigen_can then be inserted K using, standard
ded

t echni ques. 1BMERdgeyBACsr aFriRGE- 8 ReGNBdeACSFeledn ENHEESErSRsT or ned

into E. coli vasdiehanwes rgsoekpates3iag €kl gBwaneigkan Racoestiadlynd the
expression of . the,HCV insert ontir e l.ot . rietly, a
pr ocedur e fthPﬁﬁgeigeggo IF§%§.a%eﬁkgsgfgegﬁ§¥§§§té%rgﬁgﬁlgéggtlfgk | at es
and resuspend@dantize isuplese wift AnSORY ehtbyede cen( Beelwonsgauchednhei m
in 10mM Tri s; BHCL ( : £ HRE 1Cqlelss rabedt ReNEdigyet €d with a French
pressure celﬁgg#glgagongbﬁgﬁz. §Fo§en celﬁs araeb 25 overlaid on a sucrose
step gradient of I of 70% and 6m of 70% sucrose in 10nmM Tri s- HC1

(pHB. 0) . Thepowibe rMFpFRMItlede! icAh be Gelleghedhandhpeltiet @@cabrkl0, 000
x g, and th?d%%HHﬁtt % %%%%%%%gd%%ebni%OQ%%u%EbQES%E%%%% g%t%rhatural
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.



30 Alternatively, outer nenbranes from500 m of |og-phase culture can be
solubilized in 10nM Tris-HC1 (pH 8.0)-3% n- octyl -pol yoxyet hyl ene i ncubat ed
at 23C f awvohboeansiascentrifuged for 30mn at 173,000 x gPCTA@200sl00EA11i S
resuspended in 10mM Tri s- HC1- 3% n- oct yl - pol yoxyet hyl ene- 5mM 35 EDTA
(pH8.0), incubated at 23C for | h, and eepgrifuged for 30mn at 173,000 x
g, and the supernatant collected. A Wstern i nmunobl ot indicated the

presence of /PQEEetnsY%éEOBQ/Qiéé&és?@%’69%@05699%%1$n 48e Ghgige

super nat ant t he Second sol |1 zat1on st ep super nat ant coﬁt ai ni ng
HCV/ hopE i s ﬁFx@HhﬁFtEeaﬁ eaagpctvaﬁaﬁe oﬁnetizé ﬁFV@F@SHQQCPEﬂd6°8)th$%)

(wt/vol) sodny QQSEQthSHhHaEQsﬁSQSb019 dp2¥ecvahival Xaghreeeake and 5

bj ected to_SDS-12% pol i de_gel ot ph PAGE). If .
el 1o t hoeRBYPRORE BIGPERRLDE d8cPseahf ORPRAn Cantha REd IpOPEFBRSo t e

gel and & uted #veppilghti.at 4C into 10nmM Tris-HCL (pH8.0), 1mM EDTA
(pHB.0), and 100mM NaC . The el ution supernatant can then be run on an SDS
10 PAGE gel to check for purity, and a Western inmunoblot using standard

t echni ques uﬁééﬁmaﬁeﬁtabégl§XaﬁﬁlélspsﬁﬁéweémpéﬁténtnénﬂnawbsleaﬁhbeUB@aded

at a concentagtheeleiot;épgég@@@anébeeeheehasesl§eu§cEE%a aéEEkﬁgnQHE by
SDS- PAGE on _a di sconti nuous 12% pol yacryl am de gel. Proteins are t hen

stai ned wi t hfesoRa&sMedpPPLPLERRNERPYAS FéﬁfVésﬂérNltFRWUﬁébﬂﬁﬁﬁlng,
unst ai nexb gepgaciche eheeotikobl Aht altephatikenebi hkobaPaAesb-aBesal

(MI11lipore, Bedford, fte bl ocki n wi th 3% bovi ne
serun1a|bun1ﬁyfé f%BeﬁF%ﬂB@F Néﬂﬁthﬁ)gﬁgT@6%ﬁ§eﬁszﬁsF§ gRaftiyated
phosphat e ZOlbUSaémedeééhln@hePBSﬁ gehe, nwhibcAnegiate nhédvehgubat&d with

a 1/10, 000 dbkukaH gﬁcaﬁés sgg abehPLL ae&hgggaag eld%h§§é3g§9§§%T%§ﬁn 20

in PBS for ranes re t ed W
i ncubat ed wi BRZ¥ME/ Enobgosynpthetes BRptBWay| kari Héaphpophaeade- eshpugat ed

secondarys 25 (pab) hbody e€Bsentadl Bosporedt 6@l the) ckan Whi1at 37C. The
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



bound anti bodi es are detected wi th 5-brono-4-chl oro-3- indolyl phosphate
(BCI P, Cal biochem La Jolla, Calif.) and nitroblue tetrazolium (NBT,

Si gma) . 300k0sMPEfs 2 EXPRESSI ON VECTORS AND SELECTI ON OPCAMNTRGESNS121FOR

STABLE EXPRESSI ON Because HopE is a nati ¥)§r protein of H pylori and is

tolerated by this organi smand can thus m a construct 35 useful for

expressing foreign antigens or other heterologous gene products in H.
pyl ori . Qherﬂ&éﬂﬁnri/E. EHRYLENGE .+ 1IdDs9ect ors that can be readily WO
2006/ 015445 PCT/ AU2005/ 001211 - 50 devel oped as described above include,

for exanple, vectors ., copprising two Ias Sl?eon S] tes and markers which are
suitabl e for & srfo"s"t]?ecflgrrke@’%a%i‘ﬁ rau hgcter-based

chl or anpheni mdd*dcarnarmn:’tm eres;iﬂsaaarur&i e;smmeldrea&:amaﬁmﬁ &5 prdhidiggin be
recogni seg b [, & r Cri t| onal syst ens. The
g IQ)OCtJEé EaHaqut alg% C 1. %.r{ be 1al H%(p%. al.hi/e

requi rerrents or Teplication in can Ve Withd"
nunmber of kn®#h MEmagpl i IrplEmrinkeganty. em\ml%@)mthmmledlssmﬂedeto

vectors can %r&&gﬁ%e‘é)rm@mﬂﬂaﬁw%f Iﬁgltmj hife scrlcgﬁzgcéér%soéa in

vitro and conpared to existing shuttle plasmds

literature. St HA cfér%‘fl%ntqede‘ﬁ’ed:ry (ﬁﬁw@r H{&@%ﬂ@m% YRt to

be expressed mslddhligdest | phtrayte ddhat nbmEd, tindiludindla HuMaH. amee E
coli and i

hat_is. highly 4 mmuno nlco(e r ossesses anqt her desi rabl

pr operty}bv\hé"ﬁlrcf‘é}ei 3‘5%%%1 e & 20 ¥ (%Ioe WIS YERLE :}g}ﬁ*rdil ctiy r%tt%eorﬁca%e of
an expressed tramnsgmnid agtiammumiZza.i @yldri he relnnalt s Eral ayitealn ght  be
a mucosal sitg, P%sn S ihed %@HJI t!j_(]%/ of £ gm gen fusion 25
protein can besxpressed at t’h:(e} . coll sur"{bgce e produ cét of pTM 03-8
(Figure 3) is preferably targeted to

Mice are infected with 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.



the H pylori outer nenbrane, so that it would display the HCV core
antigen in a nmucosal environnment. 30 Tetanus toxoid (TT) has been studied
ext ensi vayy 1a6s/dkassant i gen i n humans, and i mmune responges/Awodsioosdie wel |
characterized. TT elicits good mucosal imune responses when adm nistered
orally or intranasally when displayed angyhe surface of bacterial spores
(Duc & Cutting, 2003, 35 Expert Opinion Biol Ther, 3(8), 1263-70). The
tetanus toxin C fragnent can be fused Zt@%;tﬁg hopE gene product as

descri bed above or engi neered to cont ai rane anchor WO 2006/ 015445
PCT/ AU2005/ 001211 - 51 and cell surface target sequence. The advantage of

this systemis the existence of mel#vqﬁqk@ Rjdyed murine nodels for
assessnment of the effectiveness of _ n procedure, whereas; in

the case of gﬁlewnﬂ; > murine models typically rely on

i mrune- def i ¢iw@Rk M Cpmidée OB @&t &jsR40f| St %ggalﬂ\etro!iégww)ji@@ﬁe@@?n
shown to ifmunize njce against a |ethal |[dose of gn engi neered” Vaccini a
Vi rus expregcing t he R@méﬂquyn |y1 shuttle vectgrs such as

t hose descrijbed cherel n, conprilsing &0 gB |lantigen i|jn pl ace off an H@V antigen
can be consfructed psing.the protaocol dgscrihed I[n EX e |T. Q gu er |of
pronoters cah bﬁus""I 'ngphe °.utt9ﬁ)“°ﬂ*nr54 !duaLLyEQEe—{ 0 gb i's
i nduci bl e eilthek4by B na#dQral [ 15 XD vi vQg cd&ﬂﬂzationlMechdnismuﬁ14
Hel i cobactenq or ,by i phduct,,on Wth I nngcuo focdstu che t
can be cong uﬁtug Fo CAéhp1c, Lhc%g}onntpr From-the Fé “"f be&*-ﬂ-.e
ki nase HP16% thé&® is[repdtted o be induced by adgidic pH ard may be a
virulence faghen gelpted to gastrlqugo micos 3@olcniza£60n i|s one such
pronot er. The—tenefi of this—promoter—+s—that—a—constrtuect—carr—be—rade—i n
vitro with *ﬁé7ﬁéﬂéﬂgﬁe@ﬁ@ﬁ§en4@h¢¢$5e@@ﬁ A9 eemtasded when exposed to
the acidic environnment of the gastric nucosa. 25 O her pronoters include

t he arabi nose i nduci bl e pronoter




used in pTM 03.8 and Fl aB signa 54 pronoter (Josenhans et al., 1998, FEMS
M crobial Lett., 161(2), 263-73), the extensively studied T7 pronoter used
in many &pobdsiowdssye and i nducible E. coli systens andptchaunees/oBizpt onot er
of 30 Sal nonella which is induced in an%ﬁgobic environments (Chatfield et
al ., 1992, Biotechnol ogy, 10(8): 888-92).°° The ability of any of these
pronmoters to function in H pylori can be tested using the system

devel oped by Angelini et al. (2004) (HARE £ 51:101-107) that uses CAT
and GFP 35 reporters as a readout of pronpter activity in a H pylor
plasm d vector. WO 2006/015445 PCT/AU2005/001211 - 52 The target sites of
expression will depend on 2 22 s ek gene et used. Initial
studi es focused on the HopE protelns and fu3|on polypeptldes whi ch target
the expressed{pol P € ani.lL.gen), to the cell_ Sur.fac b ol H.
pyl ori . PlasnibREté%ﬁrbkyaP§ gggSr gb§ FﬂﬁoyﬁﬁﬁpuﬁngnfﬁﬁFPQntﬁé GSe
anti biotic res|sfaHcepgéned as a sel ective determ nant for plasnld
mai nt enance i s VLT S5h§Ss,L8gP i ¢cal I

alternative is Hgggggnzg k%tﬁgﬁb Sbgtenlgpoﬁggéagg 8agp g¥§38 gene that is
used i nacti vat pormalsabronel ﬂ‘éHPTH@%asd Q@n@lcmnoheexhsgsonatu vely iln H

pylori, enpode>saﬁ9%t §-E%e(§f52fﬂ ah@ghmgydgwér esn?,s% e8lereNgym® i
bi osynt heti c pat hwa di_am nopi nelic an essentia

conponent of tweeEéFF ﬁaPFffﬁéﬁ?FBoéV?CaﬁsoﬁoéPaﬁ?ﬁe§3§|@8”55ctépla) I'n
t he absence o dE%Ectaaddmﬁtéméacun¢9590vby80%) Since DAP is not presegnt
in mammal i an t iﬁues L3S bal anced- | tha %% EQ'”BOSGS Z g i rengnt
for all living 8§P8F| Pouégr?ys?ﬂg ﬁosFéSO ¥ 53805 He ai nijng
plasm d. In orgdthet dnfisetihe astiegéneTS}i®t €m bheagehenst B8pyoaf 1ehs (asd

gene is inactiJq&gghugbggpg&ggdgﬁg agﬁgog@ockout protocols. This strqin of
H pyl Ol’i5Wi|| then—onty grow

—h




25 with the supply of DAP or wwth a plasm d that contains the asd gene.

O her systens that can be used for simlar purposes include E. coli
ent er ot owa 2006/08%wak era toxin (CT) as nucosal 30 adj uvanPer/Atdposwartis can
al so be used to boost the nucosal inmune response. Two such adjuvants are
CT and E. coli enterotoxin (LT) wherei n5e@<pressed antigens are fused to
the LTB and CTB nutants that nmaintain their strong nucosal adjuvant
properties bUBXAMRIE df amat i GOMBARERON QF t\GERELENCE 7260 \AN PO DABEY S0 F
PCT/ AU2005/ 001211 - 53 EXAYRMRS, MERHEERRE- cgib lépi Exanpl es
1 and 2, Helicobacter-based m bl e of
providing 5 protection agai iR ¥Sction in a manmal, such as a nouse or
human. In the present exarrpl e, a murine nodel is used to denobnstrate the

utility o usi &e& I%e baagléfﬁrjéobrgs d qg/;téfr({slog@ rovi de deI i very of a
pharnacologlca I f© Ui ng a
human. The 1(¢xnnemqrddte:idﬁﬁcamlmyelf taon d:emmstnreiibratr{'@ ;ﬂﬁiﬁe/lrt,y fcal
transgeni ¢ styal i et atdd Yier %&He%m&esesf Ca' Wf“se 0 a”

expressed surface antigen in viv ce are it
pyl ori, whil éietﬁqrérbeps 1R decamrd 9 roc Brateshady sglamige:qmnol group of

t enper at ur e- @RS tiet® HnfdHRS iwidh %e%&fﬂ&?%ﬁéqgﬁx?r%’i&iz s frqmpoth

cont rol nd test .aninmals are assayed for antibo gastri ¢ i sto ogy

are performed B SY& NSO "aHedsed o c?c?&r"(fd‘ﬁd@ RASSFRGRe o3¢ RfAnRcshown
in Table 1. Afiolseuioa bidateh wtd mtedcan ay DS WEREh AF QML Kb ghab! e

2, a 50% decrg iruyl.ence. (.f om? % 0% was obser Speci fic
anti body tit rgsal:ls‘Lﬁrl(?rtgac’\s{1edLA s %r(d’fr Sove ¥ WaraiPEE e:iidsté’r A al

response. 25 B®&turhtsiampainss quennalc@rioauztaa:se:ln ndadlz 3245,ho4\8; weeks. At
these times Kroh@@ndnd0 nakicdloy Welee +$RC HifdCod and




gastric histology perfornmed. WO 2006/ 015445 PCT/ AU2005/001211 - 54 TABLE
1 IN VIVO STUDY Week M ce* Mce Used Serol ogy Hi stol ogy Adjistnent

Remai ni noy@ 20665/0d5448 0 O 12 50 10 40 10 109.2 24 40 10pe®/AlRoi3kd1241 48 30
30 20 20 1310.4 49 0 Totals 50 130 40 5 *C57BL/6J fenmales, 40 test and 10
control WO 2006/ 015445 PCT/ AU2005/00121157- -55 TABLE 2 POANER CALCULATI ON
VI RULENCE STUDY At a=0.05 and Power =80% and various Infection Rates of H
pyl ori Normal =75% vs TSHP=50% n=58 mi ce g} each group Normal =75% vs
TSHP=40% n=30 m ce in each group Sanple—srtze of 20 will only give you 37%
Power: to detect a difference (75%vs 50% and 62% Power: to detect a

difference (75% vs 40%yvIHULENCIEAND SERDIDCAYMPAR ZONfsibyou woul d need
the infection rate in TSHP T0 be at Teast 3Z2% or 1ess (wth 80% Power and -

a=0. 05) 5 WP-2006/015445 PCT/ AU2005/001211 - 56  EXANPLE 4 CQOVPARI SON
VI RULENCE ANReAKT| GEhb & TY OF MSER/ERAH |TEMRERAYURE iSENSLIY VE Aldj i pyyhéxt
STRAINS 5 I n order dﬁén‘?ﬁni%g”aj or change in virullence relatgd to

0 180 180

24 180 180

48 180 180 180 180 7862.4

49 0

Totals 180 540 180




expression/ nodi fication of an outer nenbrane protein, mce are inocul ated
wWth tenperature-sensitive H pylori as described in Exanple 3. An equal
sized comoQbosgnsup of mce were infected with a wild pgpaURboswgiari
strain. Non 10 invasive neans were used to determ ne presence or absence

of H pylori. Mce were bled at 3 and 6 ggnths for antibody estimation. At
sacrifice, histology was perfornmed to assay gastritis and confirm

col oni zati on showst khe Q@Y g, Tt} . WO
006/ 010405 BXAABLE 3 00015pHS SIS, 39 s UNGE Rdibhein, ey

COVPARI SON STUDY Week M ce Hicpyliexd YBERINEyERFILACEgFORIAI st nent

Rermai ning 0 180 180 24 180 pi@omb8oteAr180T188N180 7862.4 49 0 Totals 180
540 180 5 WO 2006/ 015445 PCI/AUZ0057 001211 - 58 EXAMPLE 5 LD50 STUDY TO
EVALUATE TEMPERATURE SENSI TI VE H. pylori VACCI NE EFFI CACY FOR A
PNEUMOCOCGCALIANGEGEN bol demodetrbhtedehenfeddtebibeelhebhseblaoherihased
vaccine pro i cef f o] sta t n m ce
wer e inocula@gg&gﬁ?hSP@S%Eeg%u?ggge%SQ?QBQaaﬁ quggggg 35%28%8%8%ku5%

si zed contromigeowpreagnpanésted with tempewpkdreygensitpyeod. pydaird.

Non- i nvasi Veb?‘?é%a Eee 1ﬂnuéagaios§%8r EbH%rB'.’Leé?:BEE %sa%%efa%eef whlth

pylori as desScrib anpl e nont hs post infection, all mce
were given |HP?aﬁéF?tBMB§IHéh&Vﬂ@ﬁdesﬁFPHnlo NeRsdnVRE1VEDDGaRE PIFGe

vi rul ent1 pneusedaoesi deypemdne- pRe€EhtBOYBEhbsence of H. pylori as
described in Example 4. At 6 months post infection, all

mice were given intraperitoneal challenge with 10 times the

LDsg of live virulent pneumococci type 4 (~20 CFU/mouse),

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%).



as per the nmethod of Aaberge et al..(1995, Mcrob. Pathog. 15 18:141-152).
As shown in Table 4, allowng for 75%lethality in the controls, the study
has a poweo 2006/09543st 0 detect a 50% decrease in nortal i PgTAT266510812200). WO
2006/ 015445 PCT/ AU2005/ 001211 - 59 TABLE 4 LD50 TO PNEUMOCOCCUS FOR

| MUNI ZED M CE Week M ce M ce Used Ser 0l ég?y “Hi stol ogy Adjistnent Renaining
06000 2460025606000 1365 26 0 Totals 60 0 O 5 WO 2006/ 015445
PCT/ AU2005/ 001211 - 60 EXAMPLE 6 DETERMINMA®M ON OF H. pylori STATUS OF

M CE: BREATH TEST METHOD In the pr esent Exanpl e, the urea breath test used
in humans 5 was adapted use in m en mce were fed a diet devoid of
urease (uncooked soy). IQAOFZ'QAAPNEUMQEQCSHISI Bt AMMYNI 2R D MICE141C urea in
2001 flavoured citrate by gavage and placed in air- filled 2L 10 plastic

zi pl ock bags for 20 minutes.- Mce were then renmoved w thout exchan

the air wthi%he b¥yCe Hyani nB+ce d’sfd mmot€ i °8¥ harfbs takegYt he”ﬁijllﬁf’t“gﬂ‘hced
and scintillant wasRadalixdirtgo t he hyam ne sol ution and counted for 10 mn
or up to a cougt of 1,QQ0 dpm 15,EXAMPLE 7d—|UIVAN STUDI ES To confirm

virul ence and anti body response in hurrans strain of H pylori like the
"Bayl or Strain"24ill be60 0
25 60 60 0 0 1365
26 0
Totals 60 0 0



20 enpl oyed and the following criteria will be adopted: 1. The infected

i ndi vidual s have no synptons, no nore than mld histol ogic damage, and no
evi dence wH 2008fi@sdason Wi th hepatitis viruses or H V. 2pcZiaubbsidosakate is
a single strain, cagA negative, and sensitive to netronidazol e,
clarithromycin, tetracycline, and anoxigplltin. 30 3. Volunteers to receive
a challenge are healthy with normal gastric histology, no history of

peptic ul CGVEXRQPL# gng Ch' bRrRRMANARIBR. 0RO i, CBYAT iCARhATs Wit Dlﬂé%””g

chil dren,

treat the infection. 35 ChaEBEﬁEE_QEEE_HEE§QQt of 40nmy fanotidine at

bedtinme followed by adnlnlstratlon of H. ponr| in beef broth WO
2006/ 015445 ECT/ U2005/00§2é El|¥ L e rning Sub ect are
contact ed daiPytP&rPIgseq xaﬂp Se- B ¢ PLCBePrEPNEd tEFLeMSE MRS

and enddScopyswbﬂbpquanUBéaﬁnvmlcaLture and histol ogy after 2 meeks and 3
nont hs. Antibiotics are used to eradicate the 5 infection. EXAVPLES
DEVELOPMENT OF EXTERNAL CHEM CAL MARKER FOR THE DETECTI ON OF W LD TYPE
ANDY OR TSHP Rn Wive weranfedampHaetf davehelrrbéaurnausleer(unkratoknaiy sbg)used

for the det ﬂEEbOQeQE %La.ﬂ smn%t@s@ l3n7v'ma mléu £é§a£ﬁzzg@ 1(SSN),

the structure’of hown in Figure 4. Studie erm free nice and
conventlonalfﬂéV@“ﬁﬁ@ecéﬁéﬂﬁetﬁatgigagﬁté§glRéﬁcﬁgcﬂérﬁaraﬁéléﬁpep%

responsily e poasthe dupzeckbaadsr gauckioominngsslt i Ndcenwkhe taductive
catabolismof _SSN.and _the,re e se of s bfa ridin g nlno alic | at e.
The enzyne(sf eRRVER HéFQPVEeng Fgg}ggcg Sng¥§ VéFEF hFo% RYanihe’
.1 mmol in ethanol, was then introduced and scintillant
was added to the hyamine solution and counted for 10 min or
up to a count of 1,000 dpm.
15

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
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15 intestinal 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.
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15 The 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 i1s 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 periocd 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



20 All of the various preparations of the invention may be prepared by
procedures famliar to those skilled in the art, if appropriate using
further swpbtelslogssphar maceutical auxiliaries. Conpositi pOsAZe@SHNOi20D to the
i nvention 25 advantageously contain the species of Helicobacter, alone or

I n conbination with other desired ingredggnts. Any of the above individual
or conbination of Helicobacter fornulations may be included in a

et Tesdd AP AT ABACATRE 2B WEPRALTREC L (R} (REARD! 201 ©

conposi tion acordi I 'ng esent invention rmace
conp05|t|on50§§l@é§cﬁpm@dnﬁéﬂépﬁ ¥RybBeusgd-solid (e.g. powder, particles,
granul es, sachets, tablets, capsules etc.), sem-solid (gels, pastes etc.)
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conpri si ng apfriepstreandsa as poenie r dpmtadmen;stha;ﬁbmsbycanhaﬂaenononprising

a reconbi nant 4Gl ¢ RRRG LA GO TRASHLEIBAC QTR LT5R9 N R AR duanior
atomizing solutions or suspensions which contain the

15 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 infention. 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



pl asm d vector according to the invention and the second 20 contai ner
conprising a dispersion nediumfor the Helicobacter conposition,
acconpaniwd 2bys/o1pmsr ucti ons for adm ni stering and/ or deSTmI2005¢001211

Hel i cobacter conposition in the dispersion nediumbefore use. 25 The

Hel i cobact er conposition according to thggpresent invention contained in
the kit may be in pomder or particulate form A pharmaceutical kit

according to res hnye i d i pst Roly W th
reconnendat|8h FeP é°?| a%8§985g§urﬁ J mﬁlghg?hgﬁkéﬁggog 8{
conposi ti on phvtlidubsteadieicmi stapsddatrebedisppesEed LR BheadlspElsi on
medi um 35 aggg é§é§é ReL/ AU2005/ 001211 65 EXAWPLE 11 | MMUNE
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| upus. In ntras% is_an antibody ser.ol.-qQ | response
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descri bed heﬁegn ﬁa?hwéleééélpélﬂﬁvéﬁéeaﬁﬁpﬁédﬁ°ﬁé§ﬁ@ﬁse 15 in an ani nal .
By way ofg exanpl e, a system enploying a gene expression cassette in a
construct that grOV|ded for the transformation,of the acteri

d ostri di um PaRA2EREceYEBSB4uERMPESEFEPRoACEPTELBR0EEI & FSlpgﬁéFlBPoP@Vn)
from the Sthatﬁle cbhertsanahoted Ehestapledltulmalttbl s prrephlyliang i2@ 1y
initiation o cos [

|nat SGr W)0194599, which
di scl osure i§" Pgbélaﬁg FSF@H ﬁgrlg% %uhg%gs entlrety These constructs
may al so include a

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



secretory | eader sequence selected from ORFl, ORF3, ORF5- 7., ORF7 or
ORF11. 25 In accordance with sone enbodi nents of the vaccine, the

Hel i cobaay@nedsmiedsvect ors and vector plasm ds may conpPCIAU200580Q1ENCE
encodi ng a bacterial surface |layer protein. A surface layer proteinis
defined herein as any nol ecul e of 30 protesi raceous nature, including e.g.,
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t he Fbllcob Hﬂ@ﬁéﬁfﬁ §a&P he S, 11 A0 PRIA Y sdiRtct er
sequencelof ttheaftesd mitpr@teiehrmbarmmr—ib&eseai verglienc & esatadinty an S-| ayer
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fusion prot ave been reported to exp ess rbroteln at the
Baci |l us surface. (See VI}95/19371 descrlblng 20 BaC|IIus sphaeri cus),

thus enhanci rg d R ItHRINRAGHIBAt Y vddtS Y R HdXr plasmid systems

as described herein may be used to invoke 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 ORF1, ORF3, ORF5-
7., ORF7 or ORF1l1.

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.



Mucosal i nmruni zation is already provided agai nst sone diseases, including
an oral polio vaccine and an oral 25 (drinkable) vacci ne against chol era
and di ar heaoabias4s® E. coli (an inactivated vacci ne). PoTadaIes@adi nent s,
it is contenplated that the vaccines of the invention nmay thus conprise
an inactivated vaccine. 30 The present -i ®6enrti on contenplates a live

vaccine, as such wll provide a single-dose, |long lasting vaccination,
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Thus, the prédde®nti®eci nes may conprise cytokine adjuvant to enhance
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adm ni stered _oral |l % qﬁg manmal  suc S a human or_ ani nal w || provide
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preferenti al LS t6h SRASEIRCYSH@T| tien Present 1nvent1°n' 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 W0-95/19371, 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 some 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



20 EXAMPLE 12 Hel i cobacter AND USES THERECOF AS AN APPETI TE SUPPRESSANT The
present exanple is provided to denonstrate the utility 25 of the present

i nvent i orwagom/onsihod for enpl oying Helicobacter in preganaressmesizand
treatnment reginmens that provide for appetite suppression. In particular,
delivery to the gut nucosa of a constfue? that conprises attenuated

Hel i cobacter together with a non-Helicobacter 30 pharnmacol ogically active

nol ecul e of 59t§£s§a yagacleggeh3£e§nab@ag@vgheoaxgegekbnt&ﬁehQ%gf%ﬁL or an

agoni st of ghrelin, is expected to provide an effective neans
provi di ng suﬁﬁ?@é@FoHYoFlPHéngu%tBr5?H°H§stPH5? pag§al afes appetite and
sanity. 35 Shuflifsskha¥eisnggentgdvahes’ ghngblactSbgne&bRthtproabbﬁubant

i.e., ghrelingincreases nt ake nmce 200 15445
PCT/AU2005/o@fziTm“n°§8du?ig8§¥mBe8F des Eéég[h §°g2P?f 839.52) . Ghrelin
has al so 5 beehemeponesd (Boeweduet &#dt UBPPj zdti OwtbkiadispGedlt Medue in

rodents (Tscgﬂgret al 0932909y Naby(g, éﬁé g%ggség)vagééogglka chﬂpgiﬁe

i nvolved in rat adlpogene5|s (Choi ef a cri nof ogy,
(3):751-9). eHtekinenhadiuvast Béeﬁnhépéﬁtémmﬂaebéeapﬁnﬁger si gnal ,

pronpting th@héubrgﬁgfo&@eaanemheabaetértanEavablabbhbtérhﬁmlOWheﬁhrel'n
an endogenous Ilgand for, the ?romﬂh hornnni 10 secretag gue receptor :
) | 84S8 fPofh BH

(GHS-R), stiAOPifisStErea RTALI¥OR 2(RRFmA 20red ghtbtary
cells inta desgl gepemdenfoﬁanhergaeﬂdoisnpesdmnad aolloaceaetiod, fromthe A-

Grelin s nchngetyahbPEs BAFatLEnDbE Be ke s MR PBR L RER HRE 31 o 1
controlling théoupbetheegaﬁﬁrlboﬂyl%eigh@cthshtbareateraﬂlyiaadof
intracerebroz¥eshibgbishlY 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 regqulates
appetite and sanity.

35
Studies have suggested that ghrelin is an appetite

stimulant, i.e., ghrelin increases food intake in mice



adm ni stered ghrelin have been shown to stinulate food 20 intake and

I ncrease the body weight of mce and rats with free access to food, even

t hose aniw®lsoewisdasGH deficiency. The control of appetipce/aanosmotiiwei ght
may be independent of GH release. 25 Girelin, a 28-amno-acid peptide, is
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Cachexia is a condition characteri Zed
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



emaci ati on, feebleness and inanition. It was recently 20 reported that the
| evel s of both ghrelin peptide and ghrelin nRNA in the stomach were
up- r egul av@dodsiseasrouse nodel of cancer cachexia. |n caepoearR@sSEIRE1 W t h
increased plasma |levels of IL-1R, the plasma concentrations of ghrelin

al so increased with the progression of-caghexia. 25 This result suggests
that a close relationship m ght exist between the ghrelin dynamcs and the

cachecti ¢ pr9Aesyagzduakedehy hkt%Vlky 143 nan@gngﬂg&%X&ﬂ%@&ﬁmagB§yance,

just like CCK, leptin gastrln related protei
ant agoni zes FHéoééPPoﬁba f mgRLares. the ﬁé&h&ﬁélﬁtPépceﬁépéwté§lmﬁéﬁtlng

parenteral | ytﬁdmenp@bgsednl bndlEedééééa&Qd 1NB¥1ﬁRNéna>mrre@§zl AR mi Bkt Rg
hypot hal anus gre pr.ogh L h PA res ion _in the stomach, and 't hat
|ntraper|ton§§ FI §T48fEnPEt EPEIDYRPEPARAR ﬁlB EHCERS1YS DEUAFAVE of

| L- 1p-i nducedieadbaeki aigHalpyhgr fronf éeptdn.is known to be a mgjor

pat hogenetic factor in the devel opnent of gastritis, peptic ulcer disease
and gastric malignancy. WO 2006/ 015445 PCT/ AU2005/001211 - 70 Attachnent
of H. pylori Itoifhprghesedc thaéosatraanéess itaf phmeddnodf whcwhded to

associ ated wihB bhemaelaasehefgutamueugacwaqklBeaucbn@beél@atbke16§ ap |t
has been observyed._.clinicall ori eradication is often foll owed

by i nproveneAP1Bf1ls8 ﬁﬁ?PFFlB gy wﬁgggﬁeﬂéﬁ§ such as the body weight and
the serurol evel s of total cholesterol, total protein and al bumn. H.

pylori infe as ,been z
pl asma and gﬁk BLE elin ¢y A ;
however, H. pylori infection has been reported not to be aSSOCIated W th
any Changes QBetﬁﬁeQEﬁﬁnang QE'Hembﬁ¥€g§te§|Eheu991§3%9'?§t£9@ Pgege9¥|0“

has been shown sone to associ ate I NCreases-o
ghrelin 15 pgygpglon 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 is 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-1f 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-1P-induced anorexia. H. pylori infection is
known to be a major pathogenetic factor in the development
of gastritis, peptic ulcer disease and gastric malignancy.



It is proposed that H pylori may be used as a carrier to provide anylin
to a patient in need thereof, by, for exanple, acting to provide secretion
of ghr el imot006t0184480 gastric nucosa. |In sonme enbodi nent CTIARGd@0OIIObACt er
vector will be constructed that include a sequence encoding anylin, anylin
anal ogs, and/or-derivatives thereof, andyganylin agonists (including
calcitonins, calcitonin gene- rel ated peptides, and anal ogs therefore), so

as to decrea relli e Ayl iR a [ Iy e ghrelin
| evel s. Modu gttfa(%!r_?lm%réﬁ tohfg I}e'f%g}cl%rvleq:?éevte?les %%%Qgﬁyﬁs?‘ﬁl,&%% ﬁ%a(arlfly |Ssn, anylin
agoni sts, or isflemmaitiionconbdehds st RS ofdertess & lithe the aefleasiev@f] evel - of

anylin, may ialiBiuls it oklin®d, atiadinding 1¢29¢.0of antagoni sts and
anti bodi es, ghrelin seécretion. Hence, sone enbodi ments of the nethod are
directed to nodul ati ng endogenous | evels of ghrelin by increasing the

ef fective5| euel hafs deen ek ramd ol indaaildtys tihatt e odbri rada ddiviest or
I ndi rect neans, by r | : IV I | of i n Lusing
anylin ant agg%i g?rste(%r f:%ﬁ%io&%t%i % H‘E‘%ﬁa}’%%%&%d%cft is(;%\r{lll.ee \R%tfg(r%'/o 445

PCT/ AU2005/ Opaxemeters] SEnNNP§EtD¢_bRENTNENUhGFa@AUGHERSeDmSEASEéﬂweof
present exanmplog JdemmRIYsesd 1t,Ne ottt i tQfinl Bac dA1RVAIN .0 f Yy e as a
treatnment for a disease resulting froman enzyne deficiency,, ghch as
Gaucher' s di $8d8&tionmhasebesnyirspasteds tthpensapabdenef Mpsiforiag $her age

di sorderi1on huRfs addd ga@FHiles ghr@hia dginaeiiRRCY noMdndR 1 itz Yyerbils.
glucocerebro§id e Cg?. Qﬁblta et al_. (199%§’5&f 10, din. Invest. 90
(2): 342-348) . “E%N%é‘ v e PN Rt A-n&VARFS $T5eSHIPRY RS PeETHEISPOGES er
vacci ne constodcttot et acemriiedes avitdqwernycechamged rdf  tdiee mlasmac kjperldmes.
(Sawker et aly...,«(1200 P : 4); ?%grﬁ§4 r
glucocerebroéf g&%'A%hgn°§@§é§§éFé§€%%% fﬁh%?' na ?%%§2§§¥h§?€ww fyd u,
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.



gl ucocer ebrosi dase) may thus be obtained. In particular, a sequence
encodi ng the chem cal chaperone deoxynojirimycin (NN-DNJ) nmay be used in
the H pyonreosmosuasruct and 20 administered to the pati par/aveenslogi2et
intragastrically. As part of yet another enbodi nent, a Helicobacter-based
construct is provided conprising a vectoflhaving a non- Helicobacter

phar macol ogi cal |y active nolecule of interest, 25 in this case, encoding
gl ucocerebrosidase (GC). Retroviral nediated transfer of

gl ucocer ebrosi dase cultured Gaucher bhone_marrow i s descri bed as one
approach for EKPMRLENd4 GaucBBESTYENZLQE CAURHERS DISEASE(1992). However,
this approach is extrenely invasive. Alternative enzynme 30 repl acenent

t her apy enpl gyi ng_t he | i cobacter-based_,constructs.of th esent

i pvention th %eiﬁEPﬁﬁngeggﬂﬁgﬁcgemgﬂégﬁ?ﬁﬁsf%&etH&l&éFVCPEnEBSnzyne,

gl ucocer ébr osnsaseionpfori des asnachreetmeatt fact bvdiasedslkeesssaipengi ve
alternative u a . 35 20Q0/01544 LAL2005/ 11 - 72
EXAVPLE 16 T §°§régeﬁPEgﬁéngFéiﬁgewggée%tSﬁ ?% ggﬁgﬁg?rgtgéfgggéfility of
the present CAWeherds désSgreei dé &hesBPSE FrEparatysesomaRaftiosagsit abl e

for treati ngqaBdraeri AR BukbAg, 2aBackesudks iFrdwCcad derliicaeaReY ofSHel as
| ynphoma, particul ar

|y MALT haoma, i ng cci nation pr. ration
conpri si ng tﬁBzYmgviSﬁﬁﬁeFEFeb%ggbaaﬁndﬁgp'p“ggﬁﬁa ¢&cldrs é§%§2§¢ribed
herein. I Sqtltian dhvelst.(30042)(v4eei3A8) .22 (20): 2541-6) report
protection agai nst a bacteria-induced nmalignancy, specifically primry
gastric MALT |ynphoma, as a result of vaccination/inmunization of an
ani mal agai nEnziki cepdecemens tberepyThéer provddethwimh pylHedil cobasttedct s

of the preseghcciheckendteubhatnhBClufprasuechokeaidhee Bhasmidgvect or
chemical chaperones. (Sawker et al., (2002), PNAS USA
15 99(24): 15428-15433) or glucocerebrosidae. An enhanced
level of functional B-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



suitable for providing an i mmunizing preparation against other than H
felis my al so be used to provide vaccination protection against a

bact eri alwbnguémrskagrl i gnancy, and in 20 particul ar, agapgsiaAwRodsmeiH1gastric
MALT | ynphorma. All docunents, patents, journal articles and other
materials cited in the present applicatigp are hereby incorporated by
reference. 25 Although the present invention has been fully described in

conj uncti on BhkgPi%Vﬁral enbodi ments thereof with reference to the

acconpanyi ng it is to be understood that various changes and
nodi fications may be apparent to those 30 skilled in the art. Such changes

and_modi {1 calrhanpra5ento exah gq@dqrssb%@e%%gldn%'ou@%%owsttma&et ieceag ity the
pr esent i nventi on as defi ne the a cl al nB unl ess ey epar

therefrom W8 2@@6/9£§§$§tP€ﬂVEB§G@@/6@1PfPVlﬁe7§ uBﬁﬁEﬂO@RRPﬁ¢a s
follomnngsreta&eneessaﬁeabpecEbmcakbﬁtun@ohm@r@&ednhhgmaumgb bRlcereenea. . 5
1. USGSNﬁMdEametmg@%ylzgs.&G H maL

3. U S. 6, 383°496¢ Eﬁ tI880&Y 1 aP Y2067 FYMRhOofJeg, Pgr %6 ALY et

al. (2000). lyopbomb, Susdngla@, QBZCinSQﬁDnDpee@Brakio@Z@@ﬁprlﬁan She
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2002/ 0176848A1 - Seizenore et al (2002). 11. U. S. Patent Publication

2005/0096288 A - AUEVa2 QL004) (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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1. A conposition conprising a Helicobacter nol ecular construct having a
Hel i cobact er sequence and a non 5 Hel i cobacter sequence encoding a

non- Hel i apbagis@1ss4phar macol ogi cal ly active nol ecul e of POTAUREIS/00R211 A
conposition according to claim 1, wherein the Helicobacter is Helicobacter
pylori. 10 3. A conposition according toyglaim1 or claim2, wherein the
pharmacol ogi cal 'y active nol ecule of interest is heterologous to the

Hel i cobact er ,pyl oki e 4, npasi t | accgkrding . apy one of
clains 1 to 42; f%Pfﬁgsgko%%r%gfnézgogybngiérhggﬁuéngg.(gg'zgéog%OSition
accordi ng to4dny Gacbom efabds 12064) 4, Inkiecti Amnhs. phdPrtdtol dgB8alByo.
active mol ecyhe ofseflopNker 83t V§OGB?ehh@préﬂyhbﬂngsa@3@na!09 thereof. 6.
A conposition_according to_an ne of clainms_2 to _5, wherein the
Fblicobacter45ylOFFOFseSt?éndépga)rF@PPEBBBQ@@QYpyFSﬂi13?5 7. A conposition
accordi ng to4gny RemingtehasnPhiriaceGtivher schehbesphaofuediagicgl |y
active m)lecHIekoEu gng Lgst cgnghises a protein, peptide or -nucleic acid
nol ecul e. 30 8°°A vg &°Re 80%8rPS|Xg a conposition according to claim4
and a phar madadl ogiJonkbyeticeépt{2608) cHeati eMedsoldit (@nh: 386990A vect or

pl asm d conprising a conposition according to claim4. W 2006/ 015445
PCT/ AU2005/ 001211 - 77 10. A conposition conprising a vaccine, wherein
said vaccine conprises a Helicobacter vector plasmd conprising: (a) a
Hel i cobact er nucl eoti de sequence conprising a pronoter sequence capabl e of
control ling



5 expression of a sequence encoding a non-Helicobacter pharmacol ogically
active nolecule of interest; and (b) a sequence encodi ng a non-Hel i cobacter
phar macolywpgizemlohs4ssict i ve nol ecul e of interest. 10 11. ApCOANQEISHDII
according to claim 10, further conprising an adjuvant. 12. A conposition
according to claim10 or claim1l, fucthgr-described as suitable for
delivery to the nucosa. 15 13. A conposition according to any one of
claims 10 t e (o] r a ally active
nol ecul e of ?H%ereﬂﬁﬁg bEF&R? Q EHHSggggggﬁéﬁ AHE %gagghggggnnlecule 20
14. A conposition accordlng to any one of clalns 10 to 12, wherein the

non- Hel i cobagt er pharnncebﬂgbsﬁthan é@&bf?sﬂngﬁubgl9Eob9E%&§S&0l§c9E5§|'n
anmylin or an_antagoni st or anal og t her eof A net hod of preparing an

i mmunogeni ¢ €BRBBERFFoRAVABAPRI §F dCQbﬁGHeﬂe?FSHBQE?ePnFnﬁuﬁ8§en

conpri si rgy: Ha) ipobdicdtiergsagaghter eneodphigsangohleHegabasheterpyl ori cell's
transfornmabl e, wi t vec i ntrodu |n§a|nto said culture a

pl asm d vecPB?rggﬁB}Bgﬁﬁghiyp?S FSrmS%ESQHSe gna Gence encodi ng a

non- Hel i cobact er i mmunogen under suitable conditions to provide

transtormed bol| cobact g7 cBhOLL 166! hcodathdSebCLisehest | HgkLansthE ™

cells that express said I cobact er nogen to pfovide an
i mmunogeni ¢ HedAPEYRETEA, 190H2dd6Pbe5485 PEiPA@ZOOS/OOlle - 78 wherein
said praomwter sequence is capable of controlling the expression of the

sequence encqdi ng the pon
g 8 g R comp051tlon according to claim 1 or claim 2,

wherein the pharmacologically active molecule of interest
is heterologous to the Helicobacter pylori species.

15 4. A composition according to any one of claims 1 to

3, further comprising a promoter sequence.

5. A composition according to any one of claims 1 to
4, wherein the pharmacologically active molecule of

20 interest is ghrelin, amylin or an analog thereof.

6. A composition according to any one of claims 2 to
5, wherein the Helicobacter pylori is attenuated
Helicobacter pylori.

25
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.

30
8. A vaccine comprising a composition according to
claim 4 and a pharmacologically acceptable carrier
solution.

35 9. A vector plasmid comprising a composition

according to claim 4.



Hel i cobacter inmmunogen. 5 16. A nethod according to claim15, wherein the
pronoter sequence conprises an inducible pronoter. 17. A nethod according
to cl ai mwo 2am6/0e54a5 m 16, further conprising a non-anti BCOAUROIS®SiI2A1 ance
gene marker. 10 18. A nethod according to claim 15, wherein the pronoter
Is constitutively expressed in Helicobacter- pylori. 15 19. A nethod
according to claim 15, the pronoter is an arabinose inducible pronoter.

20. A nethodlaccordlngAteoﬁausga@oﬁfcshgrﬂ§1A§ hovy3d8cin¥helgbPelCsaid
Hel i cobacter pylori is strain 26 met hod ccordlng to any one

9 2
of claims 15VE5C28¢ CRRBFESRSt Re 53&%36%& SeCters plegRd d§PF‘R€dSé§g
conprising an operon capstaudlelizbba2ted maukodootder eajuegcan ani nal

conpri si ng th s of: rOV|d|n a _cq Ltion according to any one
of claims 10 ?mp%ﬁggaﬁda(8¥°%8 nlngPlng ngﬁélSn CORN T %%ggﬂlve

anount of> saPdPteApdont PEna Ssquﬂnqethod0é¢ngrd|ngntﬂedu@DWazze;whereln t he
animal is a BHHEH&C%@O%ﬁcaﬁl99599§vécﬁ8igbﬂgetBf ' ;gg%%Sigggge'n the

treated ani mal has an énhanced i mmune response.
PCT/ AU2005/ 001211 - 76P) 252 AeREEREE seeeﬂanﬁgataoanﬁédﬁ@OQEC@ﬁéuns 22 to

24, wher ei nphhemaobPOgith0Nyi acadvennsleatied af ankugesal. surface of the
animal . 5 26. A nethod according to any one of clainms 22 to 25, wherein

one or nore effective anounts of the conposition are adm nistered to the
animal . 10 11. A composition according to claim 10, further

comprising an adjuvant.

12. A composition according to claim 10 or claim 11,
further described as suitable for delivery to the mucosa.

15
13. A composition according to any one of claims 10

- to 12, wherein the non-Helicobacter pharmacologically
active molecule of interest is a protein, peptide or
nucleic acid molecule.

20
14. A composition according to any one of claims 10
to 12, wherein the non-Helicobacter pharmacologically
active molecule of interest is ghrelin, amylin or an
antagonist or analog thereof.

25
15. A method of preparing an immunogenic composition
comprising a non-Helicobacter immunogen comprising:

(a) providing a culture comprising Helicobacter
pylori cells transformable with a plasmid vector;

30 (b) introducing into said culture a plasmid
vector comprising a promoter sequence and a sequence
encoding a non-Helicobacter immunogen under suitable
conditions to provide transformed Helicobacter pylori
cells, and

35 (c) selecting transformed cells that express
said non-Helicobacter immunogen to provide an immunogenic
composition,



27. A conposition conprising a reconbinant cell 10 conprising a sequence
encodi ng a non-Hel i cobacter pylori pharnacol ogically active nol ecul e of

i nt er est wonpocids#aag: (a) at | east one non-Hel i cobact er peeRIGHIENCOdI Ng a
phar macol ogi cally active nolecule of interest; and 15 (b) a Helicobacter
sequence having a pronoter sequence capable of controlling expression of

t he non- Hel i cobacter sequence, wherein the reconbinant cell is capable of
expressing s c c he .e L0 of ic acid
20 mot ecue. PhexeRhr 5818 B pRoDsr" RUaRack R oL E BT OB Ceb e g Tt Ing
wherein the thacEéérﬁéél§éq9§n@éeenééapﬁgcﬁhénﬁ@éénﬁlﬁéﬁtn@érl further
conprises a $RALebBLYtei-dRamupe¥peptide. 25 29. A conposition according to
claim 27, wherein said reconbinant cell is a reconbinant Helicobacter
pylori. 30. A conposition according to claim?29, wherein the 30

reconbi nat Heél.i cobact Rrmpyhodi ateopdbi§3t8. cBadimAlBpnpherkiantaenpri sing a
r econbi nant a Ior| LissLng encodlng a

fusi on protePn bg%ggn%%géfﬁé a no&gggFlc%Baé gﬁklﬁ&§n§%§ﬁgglcally active
mol ecul e of interest and a Helicobacter sequence; and WO 2006/ 015445

PCT/ AU2005/ 093211 - 8f mééhoanabeeyambet!s'eas%aisearpxgsafn REAM! e

sequence. 32. A plasnid vector conprisifig a composition accord to
clai m31. 33fuxtprar RAPBGLSLRE éoﬁﬁ@sﬁf‘itéﬁl%ﬁﬁr reshgtagcengenst m@é er.
ingredierd the plasm d vector of claim32, together wth a

pharnaceuticQ%[y accepgaggghdllute agélgo C}O ad&gya Berelcogglnatlon

t her eof od accordi aim
promoter is constitutively expressed in 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.



34. A nethod for preparing a reconbinant Helicobacter pylori conprising:
(a) providing a culture of Helicobacter pylori; 15 and (b) providing a

pl asm d weotse/as@asrding to claim32 to the cul ture toPpTA20ES/00E10MDI Nant
Hel i cobacter pylori, wherein said reconbi nant Helicobacter pylori are
capabl e of 20 expressing or causing expression of said non -Helicobacter
phar maceutically active nDIecuIe in atarget cell. 35. A conposition

according to, Ia|n131 Eﬁf@ sk rd&ﬁecgplaﬁ t g@' beokaghpk Hyr BeQ4

conprises a second nuclerc aci an | munomodul at ory
pol ypept i de, Wﬂﬁéﬁé@nt§§l§°m@@§#$ﬂﬁ§nﬂSHéFWééB&@F@FeFBa@a@aﬁﬂ@o@?l

expressi ng sahgraeeond e @ngmagi.d nolecule in a target cel

5 26. 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 céll

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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(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 enéoding an immunomodulatory polypeptide,
wherein said recombinant Helicobacter is capable of
expressing said second nucleic acid molecule in a target
cell.



