HEL| COBACTER- BASED DELI VERY SYSTEM FI ELD OF THE | NVENF-ON-5 The present
invention relates to the delivery of biologically active agents in vivo.
In particular, the present invention relates to treatin?@”ﬂﬁﬂ”ﬂmﬂ%mﬁ or
preventing di seases using a Helicobacter-based delivery | _
delivering biologically active agents directly 10 to an anatemigal site in
vivo. In some enbodi ments, the delivery systemconprises Helicobacter
pylori or a bacteriun1exﬂb9'&bﬂgc¥tk[ B tBLr. E r S&g delivering

het er ol ogous nucl eic acid—fﬁ;e—aﬁ—a“ . erein the

het er ol ogous nucleic acid is expressed. In a 15 further enbodi nent the

Hel i cobact er gyag AN BAY NRANGG P contain a DNA vector that encodes

het er ol ogous Tucteirc —acrd;—wherern upon i nfection the nucleic acid vector
is expressed such that the biologically active agent is delivered to the

ani mal body, TerPeficddnt alndift iBICasa. 5t BACKGROND KR AHE 4 NVENTI ON There

is a continuing .need far long-termdelivery of pharnmacologic and
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t herapeutic ¢qnmQ sever i es. per Yy, . daily or at in{ervals.
Hovvevgr it %I s ag%g}ﬂ atred atag!neastt uasnl§1 oh g}Eetalelrcn%%%cetrearpéiﬁ%ecd o(ieel Preventi ve
regi me has preotsitems fnucdedsi veoripld dricd osiaid 130 asftfient ssagamd ddrdigrectly
resistangg. ENSEAUSHIHoNI LIS deS B FARS! anty NeGLL Lol dantd fos t rgat ment s,
which wll be _usually 100%effective, free fromside effects and cheap.
One form of QLWEYY YR FaSBEE Saf dalipakarter el 35 3 mes for

various t her apeitidra N @xpfioailae tH Remd S dRFedteft d MR 10vering

' r gani . CGenes of interest fr.om, . .
m croorga S%%terglogous nucleic ac1dﬂ1nto an animal or animal cell,
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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 both congenital and acquired diseases. In most cases, this
involves repeated administration of therapeutic compounds
several times per day, daily or at intervals. However, it
is appreciated that any long-term therapeutic or
preventive regime has problems such as compliance, side

30 effects and 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
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various organi sns including bacteria, viruses, parasites as WO

2006/ 015445 PCT/ AU2005/001211 - 2 well as manmal s have, for exanple, been
cl oned i Wwo2ev6/0vsms ety of bacteria, viruses and nycobacper/iagzdosinoiie

pur pose of directing these m cro-organisns to express foreign protein or

I npart certain desired properties. These5.m croorgani sns have been used in
vacci nation prograns gene-repl acenent therapies and therapeutic
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approaches |nclude plication_inc

desi gned to expressP 8?8ro?g %h%rgﬁ}?ic%ngngggfﬁgeTEé% Composikiabl e, U. S.
Pat. No. 6,3@61286¥y.20 In recent tines, pharnmaceutical researchers have
also attenpted to develop nethods for in vivo therapeutic conposition
expressi on usi ng reconbi nant organi smbased vectors, inaninmate vectors and
naked DNA. BMafpPesdapisns: Basrbrhant BeRansseh basbranstetnsan idalde

reconbi nant (hastercalfseenf oivexagpke bl E?&nsﬁ@rm§t§éﬁ &84)pand
viruses such_as alghav ruses (see for Pat. No, ,6,391,632),

vacci ni a vi r 3§68™PEaaNEd URER ggnﬁrgﬁfﬁﬁgPyhﬁeét%r%690@35351%ﬂenOV|ruses
(see for exampbdithfBioRaincblopeBénd, 698u262) (aad AdenexampSeas8ssci paed

virus (AAV) ﬁ8?65t§§4,544), naked DNA, (see for example U.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).



exanple U S. Pat. No. 6,171,597). Inanimate vectors include I|ipidic gene
delivery vector constructs such as DNA/cationic |iposone conpl exes, DNA

encapsul gy@dodshisq@eutral or anionic |iposones, and |ipopefRyshsoaiped, 35
pol ycati on-condensed DNA (LPDI and LPDI1). (see Ropert, 1999, Braz J Med

Biol Res, 32 (2) :163-9) . WO 2006/ 01544% PCT/ AU2005/ 001211 3 Exanples of
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20020176848) for exa 313; US Pat .
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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



organi sms such as Bacille Calnette-CGuerin (BCG (Lagranderie et al., 1993,
Vacci ne, 11:1283-1290; Flynn, 30 1994, Cell. Ml ec. Biol., 40(Suppl.

1) : 31- 36whangoaen adm ni stered parenterally to protegtr/apsosséizie! at ed
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al ., 1992, Gastroenterol., 103:520-531) and Vibrio cholerae (Levine et

al ., 1994, r o] 200640154
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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 1introduce a eukaryotic expression cassette encoding an
antigen capable of being expressed by the animal cells.
While this method allows delivery of the DNA vaccine to
mucosal surfaces, including easy administration, a concern
for vaccine delivery in developing countries, it does not

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

Powell et-al. is not capable of sustained delivery.

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

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



antigen capabl e of being expressed by the animal cells. Wile this nethod
all ows delivery of the DNA vaccine to nucosal surfaces, including easy
adm nistration, a concern for vaccine delivery in devel oping countries,

it

does not 30 have the advantage of providing anplifiable nRNA encoding the
gene of interest. Mreover, the bacteriumglisclosed in Powell et-al. is
not capable of sustained delivery. Non-pathogenic, non-colonising,

non-i nvasi ve food r.ade 35 ba terl um Lacto us. | act | S; been used
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y into
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W02002/060933 discloses the use of a mutant form of
thioredoxin isolated from Helicobacter pylori to treat NF-
kB associated with inflammation. However, W02002/060933
does not teach that Helicobacter can be used as a
biological vehicle for the in situ expression of compounds
or agents to treat conditions not associated with

Helicobacter pylori infection.

Consequently, there is a continuing need for a delivery
system, which is capable of establishing a non-invasive,
chronic infection in close proximity to the mucosal
epithelial cells of an animal such that biologically
active agents can be delivered thereto. Moreover, there is
a continuing need for improved delivery mechanisms for -
pharmacologically active molecules at the mucosal surface
sufficient to elicit a useful and beneficial immunogenic
response. Such would provide an effective in vivo
delivery system for pharmacological active agents, as well
as an effective method for immunization, i.e., antigen
exposure at mucosal surface sufficient to elicit a general

humoral and mucosal immune response.

dshingeas qr%ﬁ?rec tion, which

1448l i cobacter



25 chronic infection in close proximty to the nucosal epithelial cells of
an ani mal such that biologically active agents can be delivered thereto.
Moreover, there is a continuing need for inproved delivery nechanisns for
phar macol ogi cal |y active nol ecul es at the nucosal surface 30 sufficient to
elicit a useful and beneficial inmmunogenig; response. Such woul d provide an
effective in vivo delivery systemfor pharnacol ogical active agents, as
well as an ef tive nethod for immunization, i.e., antigen exposure at
mucosal surf &8 i i+ a general 35 hunoral and nucosa

i mmune response. - 5a - SUMVARY OF THE I NVENTION The present invention is
directed to er V.e- C nge and i 1EX€E lified
in a nunber %%%%%&m%%ﬁ%nlsona?gapp%%a 41(;%@3 vgeolfr% o SE|c Hre o
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Hel i cobacter ;and doft Al aind*ldPoRAGLRINDY I Qle WG o1l Q4 capabl e of
forming a chronic infection, can bé used to produce continuous drug
delivery. Mord¥mariags iRediitter of the present invention can be activated
and inactivated at various tinmes and because of its chronicity, t he

Hel i cobacter can .be used t ellver drugs. thr t he astric mucosa.
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response.

at various times and because of its chronicity, the
Helicobacter can be used to deliver drugs through the

15 gastric mucosa.

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



This characteristic renders H pylori an interesting candidate for the
delivery of selected agents through the nucosa. 10 In accordance w.th sone
aspects, conpositions, nethods and systens are provided for preparing and
using a Helicobacter-based construct conprising a Helicobacter sequence
having a pronoter region and a non-Helicolacter 15 sequence encoding a

non- Hel i cobact er pharnacol ogically active nolecule. This construct in sone
enbodi ments is described_as a vector or a plasnm.d vector, wherein the
pronot er seq@Fde Sts toa TR IFR AR M1 ISSFFTHE pragés&%ﬁ?tcﬁ‘rjt%e wit

non- Hel i cobacter ephaipraeel eff cRilirdeidter mpleecwse 20 of interest.
Accordingly, in a first aspect the present invention provides a

Hel i cobact er - based construct conprising: a) a Helicobacter sequence having
a pronoter réhi gylord 2&sh)the nori-gde iadalddtyert s eplencie e rgutipay i st

non- Hel | cobagler 4cbIRGAlaghr A/ ARl &aHhaRnticddh A deeond. aspect,

t he present | nvention provlides a non- |Invasive or non-pat hog nic

Hel i cobact er d¥IELPRFFEs Silng TG G fMEAETT GRSl SIS0 [RSHRAISS:
active agent ghiRr efenabineriidhe HeldreRbacter bys o the iSRRG ihg pyl ori .

The biol ogically active agent can .be either gonnlo ous to 35 th

Hel i cobact er C@é’ﬁi&ga&F F&ferdi% VEFYc &Y S AHE §ERIE Sort ?bstb(?f t he

Hel i cobact er mueldsa .used for delivery. Heterol ogous agents may be derived

fromeither 7 - eukaryotic or prokaryotic sources. In sone aspects, the

Hel i cobacCter-based vector and vector plasmd constructs conprises

bi ol ogi cal | y TacGicreraigests v tducienss a@peaits geempersgdiicasor netdiqgniand

molecul € Of  SBShANGEe BRAAERC HAILGAoANY luAddIe apeutic  agent

or prophylactic agent, such as a gene product “or ,
Helicobacter-based construct comprising a Helicobacter
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 Helicobacter-based construct comprising:
a) a Helicobacter sequence having a promoter region and

25 b) a non-Helicobacter sequence encoding a non-Helicobacter

pharmacologically active molecule.

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

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

The biologically active agent can be either homologous to
35 the Helicobacter genus or heterologous to cells of the
genus or species of the Helicobacter cells used for

delivery. Heterologous agents may be derived from either



gene sequence (isolated nucleic acid). By way of exanple, such agents may
i ncl ude an i munor gegul atory agent, 10 hornone, |igand, an enzyne or an

anti-sense RNA, a catalytic RNA, a protein, a peptide or any other

nol ecul e which can be present on or released fromthe bacterial cells so

that it may be delivered to an animal or. to an animal cell. 15 In sone
enbodi nents, the biologically active agent us encoded by a nucleic acid
nol ecul e, whi crf(t r.ef erabl obtained in isolated form and subsequently
inserted int&Y GBEE%& I?Y\P&V\Fé?ﬂr(ﬂeegof this invention. It will 20

be appreciated by those Skl lled in the art that the 1isolated nuclei acid

nol ecul e of t S vent agenoni ¢ DNA,
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of exanple, @®lp=otisl rw:cmﬂﬂrmcq@pmnd:srlcﬁes tierlexgicatdy corpnisseggnts in,
anylin, ipsuldfn e idd '}mtl?t aQﬁ%e’ora 1 a(}ﬁ.l GRARK ANe 01 Ot her

nol ecul e useful in the tre rrent Gauchers di'sease, cell wasting, human
i munodef i ci EYEFtFENSEas & (PM%S)aC%Lﬁ’@éLtqatle WP s § dhenARSYriat i ons

useful in theddratoreirapfhyidictie! egerftt,C.subhe ass@ Yeafd rpirdcﬁicoc adis
preferably incorporated inta ‘ﬂ e>§£res ian vec whi ch ca

transformed i STBENGE nees ct e dfd% © r’?’%?r?&%ll?er
aspect, the rsm&éeratgerrt\semtayommlmdaj@m anmr&ﬁim@eguﬂaatm:fy [@rcgpar,i ng an
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plasm d vect gfhi OB HNPrd ST 1S SRNER ANd-ch SeRVYRE SNeading a

cells so that it may be delivered to an animal or to an
animal cell.
15
In some embodiments, the biologically active agent us
encoded by a nucleic acid molecule, which is preferably
obtained in isolated form, and subsequently inserted into
the bacterial delivery vehicle of this invention. It will
20 be appreciated by those skilled in the art that the
isolated nuclei acid molecule of the present invention may
be cDNA, genomic DNA, RNA or a hybrid molecule thereof.
Preferably, the nucleic acid is cDNA.

25 By way of example, a protein and/or peptide of interest
may comprise ghrelin, amylin, insulin, motilin, B-
glucosidase, a chemical chaperone, or other molecule
useful in the treatment of Gauchers disease, cell wasting,
human immunodeficiency disease (AIDS), appetite

30 suppression, preparations useful in the treatment of

diabetes, etc.
The isolated nucleic acid is preferably incorporated into
an expression vector, which can be transformed into an

35 maintained in the Helicobacter cells.

In another aspect, the present invention provides a method



non- Hel i cobact er i mmunogen under suitable conditions to provide
transforned Hel i cobacter pylori cells, and (c) selecting transforned cells
t hat express said non- 10 Hel i cobacter imunogen to provide an i mrunogenic
conposition, wherein said pronoter sequence is capable of controlling the
expression of the sequence encodi ng the. fign=Hel i cobacter i mmunogen. WO
2006/ 015445 PCT/ AU2005/001211 8 Accordingly, in a third aspect, the
present inventiaon rovi des a reconbi nant vector for deliverin
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t her eof . The Héeliadizactesr icedlunagfert heompreiseintgd nventi on has 5 preferably
been adapt ed t es i1, iolpgically
active agent S(Faql ﬁjer?ﬁ(ﬁrrﬁ:cgag{)uelgi&ret hczorr%{}elséeln J ﬁé\’/feln ?e%gn@%er%\ﬁ)afe)s a vect or
or construct gl ddlapsEfiagnall eiwid-tare effesmid/ eregtoumt of 10 a

bi ol ogi cakly (@t!i\fﬁcmi,n;&bqrﬂyd N AR gatd e seauanse encoding a
bi ol ogically active agent; b) operatively linked thereto, a control or
regul atory s&QIBHCS 1% EhIRF VRGN FFAUSHF 1 S FEBEIe AFWinhe

nucl eoti de semueH ifoHa)t st Ghnridirigdrheiricat qgiicaldle addridke Rgented S

produced in vivo .when the _deliyv vehi cle co i sing.the vector is
del i vered topzfovslri\% e%&én%rﬂ?éi 3’&%111090}?% it i &%y by neans
of chenical (@) es=Zwwting treatsfenmedorcdll svittathyexyeass afairdamrbi nant

DNA t echngl o t &%e- W{H}%’; ied or .var.iant v . ch a construct
may di ff(g? f?%c/)er%lt Og{se |scj1%ose _,Jéfno%ozéjré%grrp &n gLy V|nrothe§Ho$ one or nore
nucl eot i de sASSFASHGISAS, Wh?éleéﬁ_ (ﬁ@ﬁldorpl‘lqlmérem Gesjuege sishstamatilal [of
retain a desicpirdiae0ieal Aghieddibrdlof Mhd Wddide Undiiflf) Crae! d

S

nol ecul e, or its encoded product, in accordance with thi
non-Helicobacter ilmmunogen.



i nvention. 30 In another enbodi nent of the present invention, the

Hel i cobacter vector or construct is provided with a reporter gene(s)
expr essedvO2Mw0a544dnst i t uti ve pronmoter cloned into thePERBUHSI0BI1Vect or
and used as a screening 35 tool. Non-limting exanples of reporter genes
suitable for wuse herein include green-flguerescent protein (G-P), 13-

gal act osi dase, anyl ase, and chl oranpheni col acetyl WO 2006/ 015445

PCT/ AU200S/ 0RA23kaing Py, L EANS! EASE ACMIdt, | Pn@MBEOSL EMBROLABIL,Of the

Ly
present invention the Fbllcobacter [ I'S used: t el iver a heterol ogous
gene of 5 |RFeVédestd HesoBPigantnvAekartferedeliveringneieioghcetdst may

encode a theé@ﬂeuéiQg@hﬁguﬁiréétl%aﬂéggﬁea@éﬁg?ﬁfél_%ﬂgé?ﬂhnﬁee@Ut not
(0] Imte 0}

limted to a_peptide rmpne .(such . as, t . )
a-nelanocyteyg?gﬁﬁ at?ﬁ@nﬁ8§ﬁ%ﬂgacfﬁfhﬁ$§$ Phstir? P IEPB0E KRB Rbhe” BAg
parat hyrd d pboefleneplylbeancytakted toctedrage dnd/ontekphesedohoias

nterferon, o okselepkinol bkl ool bydactbsdOpabhed2 oranulocyte colony

stinmulating Pactor anul otyt e-nacrophage’ col ony stinul ating
factor (GWCSF) and erythropoietin (EPO. 15 In still another enbodi nent,

e hean Couencogecir evodes, PRkTadasloc seititn pRLALNS Micter,

preventing a disease in sua fct |
use of a th8Fap8BFFEUGF g?ﬁp é LEEFLNG ohPo¥iVPoR" REEBFHLIVGI JMORRt aoffifth
aspect, ltthe prbsehbgioukhyi aotprvevagestp Omphasimgeuti cal conposition

i Si i . hogeni i cob LS. [ d/
EZZPLE?hSQa(aéiOIX§i23?1ypZ%t$§§TE§%§$?'%§a§§%§% L N

therapeuticabPi9legieaiiveachiveeagert;Iin a sixth aspect the present
i nvention provides a ngfhodop@fat{@iiNginREGVERLLILG, 0T aPRLLE ALY NG 2
di sease conpr|5|ng _
reqgulatory 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



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

Hel i cobacter cells of the present invention that express the biologically
active agempoos@s4Mon-1inmiting exanpl es of subjects in winhutdsopresent
invention may be used, include mammals sych as primates, equines, bovines,
porcines, ovines and rodents. Also intended are fish and birds. 35 In one
enbodi nent of the present invention the disease being treated, prevented
or pal i at edtrangirease 4Chifdease WO 2006/ 015445 PCT/ AU2005/ 001211 - 10

or condition of the immune/ hemat opoietic system a disease or condition of

the reproductive s ten1 glsea condition of the nmuscul oskel etal
system a d|§8a§8° ercgwgp Fﬁﬁnif ?h@hgaP5F8§8§c&Pgﬁngﬁgpeﬁ#ea di sease or
a 5 conditi oWeddsobiaked ragedilx éd ﬁeéaltoadéﬂ&easeaohe&er@&bdbhbogeﬁb bife
excretoryg Syi%%%geglOE%e?S%uﬁée@tCQHdhg 8”th8§e%?e gﬁgr 28030 5%%%t%”‘ a

di sease or a"co endocrlne system "a edse or con ion of
the respiramayyesgsdema §h§m§@§§él©rp€©d@pﬁldﬁ sfranikgediegesoduetl0 system

and a di seasgnen ueQRdi,t kAR A320qiAkeddMcbha ﬁgﬁﬂﬁﬁk'ﬁ%&%BhEhQEhéh kisgsue or
di sease or conditions caused by bacterial, viral _or parasitic infection.

The present PHFeRCtoripidedaés &- W&#P@PﬁYGﬁ B5 1PN AREROUNPERPPS accept abl e
prepar ati ons (beMsHl) at edsmlin d@h:bwethmeanEat a@at pagdthy@sidgnstmbaally,

orally, |ntr anas artic r _enbodi nent.s, the conposition are

suitablef or & Vlvgﬁ 1n§QH§&8§é ggrPSEegl Sgrtlcﬁpaﬁnggﬁiﬁfﬁghts, t he
conposi tion ugtsmdeakhe f(@L) -20 dérdved)-0o,t A&-Ad¢ogaknsdotyte oblohy gut.
By way of exg%&tnﬁlattﬁﬁgwg%%rmt Enghabr% B8 y8ashatFopn4de R8hongasal .

oral, or ocular surfacé,
stlmulatlng factor (GM CSF) and erythropoietin (EPO).

15 1In 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

20 pharmaceutical composition comprising (a) live non-
pathogenic Helicobacter cells expressing and/or secreting a
biologically active agent, together with (b) a

therapeutically effective carrier.

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

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

35

In one embodiment of the present invention the disease

being treated, prevented or palliated is cancer, a disease



t he body characterized by the presence of a penetrable 25 nucosal surface
or lining. In sone enbodi nents, the nucosal surface is the gastric nucosal
surface. Wibeoosmtisetis del i very fornms of the conpositi onsper/avemadoizyl
prepared for use in the practice of the present invention 30 given the
specific types and ratios of specific HelOcebacter, Helicobacter constructs
and ot her delivery vehicles described herein, and those formnul ation

t echni ques kRpo 0+t Baseri ehthemhahBYh o r d in
Rem ngton's Pha?%ggeﬁtlcal Scj ences, gycgﬁ3t655?85§e Qg§§§§ Pub? %%%g

Conpany, whi R €8RELt4CR 8£|FPEaF??rPﬁESFbB?a§¥8teﬁerélﬁl§§aﬁéférence WO
2006/ 015445 EG%BAUZGQSbQOiHélmuscﬁloskélESaQnEyStémedatH&Eebgé del i very

t b t t | udi
rummns, | squesRar e gY8T og BndlE Rt oy BBk B8 By R SaRa ShRRBSOT £ i s al so
antici pat®d phadlthenpdeparabednasnayxbd ﬁsédlona5dmeebsenbanbs and adul ts,
as wel| as papRAiRlby 8 (AL < Ebggrgggeg PLedaant 8t Lachahtfdon
ho e firt

animals. The _preparations an €SCri
suitabl e forOSOFHenaPérahdSﬁ@ﬁar§ EMBRAENS. alglﬁﬁa§§t0§nétﬁendatpeotOfa

net hod is prewededdberiMacsiyBakinnNga ansads@ebr EBnd9EBoAMBedLABNtS, the
a osition co I’ISIn a vacci ne

met hod conpri ses. g nlstgglng 0 gg g
conprising GEPPSTEFQRYF §YHEE™wi BhItRE2RRI PEoBIRREF1OBaBEdtRRaSHEBS LT EEL or
and/ or plGsnisgstemt end asddesesebed benditiohnaiSootheedewbeHi nents, the

met hod prOV'ggPPEQE1%@9e8§£h%§&¥}0£1F§H EQeagé F?”@%”E 0%8£h$nﬁinate or

phar macol ogi y actrve Rt &r es Fent
inhibit a dF3egsd by bRgSeoiagi cairabnart panaphtineinfiegtiionor sufficient
to elicit an i mune response specific for the 20 pharmacol ogically active

nmol ecul e of [pterest. By way of exanple, the non-Helicgbacter
pharnacologikgﬁlyresent 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 qut.

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.



active nmol ecul e of interest useful in the vaccine may conprise a mamalian
protein, peptide, enzyne, hornone, or 25 any conbi nation of these. In

parti cul ayoeslseiksgent s, the pharmacol ogically active nptEavb@seb2int er est
is further defined as a human pharnacol ogi cally active nol ecul e of

interest. In some enbodi nents the pharsatolegically active nol ecul e of
I nterest is a human pat hogen nol ecul e/ anti gen, 30 human protein antigen,

such as anyl iR 9k @Hv@@@bﬁgdoﬁhaéeﬁh¥33éY@v&b?r§9§te8rm99rﬁh
anal og or derivative_ thereof lﬁﬁﬁgrtlcu ar enb

conveys i muaPt $N3B345ai REF CEFE nPpATRABEEN, 1E56P§lvgrhﬁmaFFV V|rus

Marburg Vi reguihebl ueBzanek; usvineg, t Badl ks@entepl E¢ahi gAdCBIPAEENt Tt
vacci nes based o attenuatedﬁéﬁcgﬁbkngﬁt vesi cul ar WD 2006/ 01544

PCT] AUR005) 0023155- 2 184P5 BEeRFbP ELRRFE T BYeRCREER! BB by
Jones et 5 al botRO@Bfahat. abddadtlts786s90¢11has pacentdelEpoba fgkycoprotein

and Narburo gLyGaRcelstgontEBOBrebhah® ofNYLSLOREM! BALLgRUSt TgLS USi ng

t he Hel i cobacter-base vect o sys ens an asmd vector Sys
t hese and oPﬁ@PaéﬁyéQﬁﬁo?éﬁnmgtB@gécmaVeéemﬁ?ﬁthaﬁaﬁepérhbgdngSnay also

be provided ggeerdilBgrbe bbenPmesenhninyemnhignanipgether with the _
di scl osure provided herein. 10 BRI EF DESCRI PTION OF THE FIGURES Figure 1 is

a schematic diagramof the plasm d construct pHPA (2.8kb). 15 Figure 2 is
a schensllc dhageananbthbe pbpsntd aomethuadt isppP3videdkbpr FhaguiraBing a

STty o gAMLy e 1R B8Rk eXERhPhen PIM Oe Snefflof UG {5200 Lhe

structure of a2| ne ure I S a schenatl I agrgm show ng
t he use of |gﬁm1nlster1ng a comp031tlon comprising a vacc1ne comprising

cells transformed with the Helicobacter- based plasmid
vector and/or plasmid vectors as described herein. 1In

15 other embodiments, the method provides for the delivery of
an effective amount of the pharmacologically active '
molecule of interest sufficient to eliminate or inhibit a
disease or physiological condition in the animal, or
sufficient to elicit an immune response specific for the

20 pharmacologically active molecule of interest.

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

25 any combination of these. 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



exchange resin (Anberlite XE-96) conjugated wwth a dye 25 (Azure-A). BRI EF
DESCRI PTI ON OF THE SEQUENCES The foll owi ng nucleic acid and am no acid
sequencesvaree/o34s ef er enced t hr oughout the descri pti onPGIATROS/PIIRSENT
invention: SEQ ID NO 1 - Nucl eotide sequence of plasmd pHP1 (2796

nucl eotides); 35 SEQ ID NO 2 - Nucl eoti2 sequence of pHP1 (2796

nucl eoti des); WD 2006/ 015445 PCT/ AU2005/001211 - 13 SEQID NO 3 -

Nucl eotide sggupacet9t Riasgi debtb3s(84¢4 bous! gottdesda B E%]%QNgP e

Hepatitis C virus are antig nucl eoti de Sequence
Nucl eoti de s@duené@0935Vah- %@ézﬁ%ﬁm)ﬁﬁﬁiﬁg Shafunidyeitide sequence
fromthe F?p@%ybbﬁeréthSnﬁoMgtﬁ?}gC@I?céﬁibﬂeﬂn SEﬂbhEbDKlthz Nucl eot i de
sequence of the.sur xpose oop_of _the at  nt s
poa t1on 1eapnatsteneilrBAR 68 pdtPs helng EREHATEERbAFRERDIsed
nucl eot i des) yecSe® BDSNémSBandehnsmleameGtonesy$28mauwiEhttuese a@ SEQ I D
NGO 9 - dig e 1 d T Pri or
to setting fggggk ﬁ%9?§€§%F?§B élgsgggiﬁeé% ?§%h hﬁﬁgﬁ“&;{ﬂkg&g ndi ng
t hereof to se#SPoPehpaeVﬂﬁﬁeueﬁ§°6¢lneeF@arheterﬁﬁe@ha%nmpntlge used
herei nafter. tfgetasti Riehi Enkegi stdPser&epeovagedehepgdnherein i ncl udes .
het er ol ogous nucl ei ¢ aci d sequences purposely provided to a 30 vector and
used as a selection system The term"antibiotic

10 BRIEF DESCRIPTION OF THE FIGURES

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
pTMIO03-8.
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-A4) .

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 pHPl1l (2796
nucleotides);



resi stance gene" does not include other nechani sns or genes that inpart

~antibiotic resistance to naturally occurring mcro-flora organisns. 35 The
term " at weoo@®®W44ns used herein for exanple to descriperavimsh@rinl

strain, particularly an E. coli or a Helicobacter strain such as

Hel i cobacter pylori, is defined WO 2006/ 045445 PCT/ AU2005/ 001211 - 14 as

a strain that is less virulent and/or toxic (invasive) that a native, wld

type bacterial strain. The term"biologically active" as used herein refers

to 5 ability to performa biological function and with reference to a

pol ypepti de SERI LBsNPhaB rhBugdE9péfei dequegppescl piaanid pBRBofAAddon

("folded forgiik1eBkghess;the sane or closely analogous to its native

conformation. \Wen fol ded correctly or substantially correctly, for

exanple with 10 formati on of proper folded units a-helices, a-sheets,

domai ns, ﬁiSBEQhEDerridgesaepatitaspolypﬁpéidEesbﬁuhdehaVBCVIhe ability to

perforn1|ts r n n nerally, the wunit of function in a

pol ypepti de BQEH §k1d% QE g R@ge € ability to be bound by an antibody or

other receptor, either with or without elicitation of an i mune response,

I's passive oggdogp Rt SOUSNhEEESt%QEOEQQbéﬁEeaQSSVb%yY45 G né”&&? ?has

the ability to be bound by an anti I's not n cessarl br o cally
active. 20 "GPWHPEQPngpaGQdééﬁté?qu8§cﬁs§60ﬁeFEFnHﬁEaﬁétaSp@a§h¥ﬁsor ot her
expression veaty) tbak hateégeabl e of being expressed in Helicobacter or a
non- pat hogeni ¢ bacterium engi neered to have features of Helicobacter. The
clinical grade vectors 25 of the present invention do not use antibiotic
resi stance BBORkEPsNPor 6sel Notilentadd/ seqhaneebeénthedstrédce oeppesedt

25?1:: ggt L;Qt iit)?' sj@ Engl i thggggeZ%Ehnégoa, syLCLgE: ¥85h0Y 65) Asganpl € of
lor H

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



30 described by Panthel et al. 2003 (Infection & Immunity, 71: 109-116).
This systemintroduces a plasmd into H pylori which contains the Phi X174
| ysi s geneOBoo6Mas4ds adi cate the strain, incubation at 4PC/AUR0SO0KQUr S Was
used. In vivo this would nmean that the animal would consune a drink at 35
45-50C to raise the tenperature of the-gagtsic environnent above 420C. WO
2006/ 015445 PCT/ AU2005/001211 - 15 A second exanple is the L-Dap

sel ection syste n used a % f er, nts on
supplenented%Ep?;fgggqgegxaﬁo?%e%E%SIgggﬁ?éggaégg/o? tggg% é?ﬁ%eg#

| munity, 65thatsg. ng AYeflﬁlﬂﬁl§YE§sPéﬁF?ﬁéaénPHﬁPl§ubject 5 nust
suppl ement their diet with a mssing substrate i.e. diamno-pinelic-acid

(DAP), in order for th E.deficien " | ori tant to survive. In
order to eragﬁga e%ﬂDgﬁglﬁﬂ XoﬁggﬁﬁF ¥ gsﬁgggﬁﬁelﬁorﬂf?ﬁﬁrBOpOSS|bIe
systen1rdiateblﬂ@twetoopedﬁbmmea béniognaanyfoﬁcthopyhﬁﬁlwbEﬁaﬁQEeQénbés

rdxh gene.  BCRSBLNGUEBRLEAATI0L Lhee! kA BRSLLEE DALl LE Jramal fan

cells and E. dupfication acterium
Therefore a ﬁé?bé@b&@néprmgtspécKe§0éﬁedhéopm sevhithviéattba sameber

engi neered t elogamyahﬂauwoﬁgptes 1€ hgﬁbvéhbsﬁfefﬁé{é‘ﬂ&nt hﬁheﬂr F?
mut at i on- dependant  rdxA | 0s e |ngro ucti on_of | east unctlonal

rdxA genes |ﬁ95rﬁﬁ§lMePFcéH§§FéPtééﬁ MEC°§589FHYregaFteKﬁmﬁleVFEBbacter
strai n whu clﬁommazﬁzopebtﬁapeapby gondedi uritse mhémmtdambeshé@@@g et al.

2000 B 2-509 h d that

produced byaggﬁé%gflo 183#8 e%rlgéﬁ§e§¥6 n%?P8%¥839€%§é?%ﬁﬂﬁgdgﬁaﬁ?ug
to a bacterlﬁhéaﬁbeéwpauﬁd pefﬁermodesohaaurabnfoﬂcthenacGenerabhppunHeis
to cause DNAu%@tbﬁ?a%ﬁnQE1EHelth'EQ??ﬁEﬁElSSHQEEa abgLegt abl e i mmune

response" as used herein is elther

15 Mere ability to be bound by an antibody or other receptor,
either with or without elicitation of an immune response,
is passive or does not constitute “biological activity”.
Any antigen has the ability to be bound by an antibody but
is not necessarily biologically active.

20
“"Clinical grade vector” as used herein means a plasmid or
other expression vector that is capable of being expressed
in Helicobacter or a non-pathogenic bacterium engineered to
have features of Helicobacter. The clinical grade vectors

25 of the present invention do not use antibiotic resistance
markers for selection and/or have been modified to prevent

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

An example of suicide system in H. pylori has been

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

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



anti body (hunoral) or cytotoxic (cellular) response formed in an animal in
response to an antigen that can be neasured 30 using routine |aboratory

met hods iw@Rodgiongss but not limted to enzyme-linked i nPOVaBR0bAMK2IBSSAYS
(ELI SA), radio-inmmune assays (RIA), Enzyne-linked | munoSPOT- ( ELI SPOT),

i mrunof | uor escent assays (1 FA), conpl emehd fixation assays (CF), Western
Blot (WB) or an equivalent thereto. 35 "CGene of interest” as used herein
refers to ann meclogidc exampdeseguehee Ledapdisedetatoa pgbiﬂﬁptbdﬁmghlgroteln

Gone of i ni olB8E 5, 0t g CRde VAT 58 ERE 13T oMBERRLS, B REPRLEGERLES: y
conponents. Pﬂ@te@edéeﬁb ﬁnﬁeeagmpéEsoKumatadeg ednsiPAdt ¢ Iodpaitlienof

produci ng antim$efisg, Reh: 3156208 cufier 3AYEnas Ugedeherpbnahindef gﬂsg ag the

delivery of "a gene of interest to an anlnal i N~ nee ereo usin
reconbi naht &8 OFUPPH§m&§ﬁetéﬁangéﬁészEBnab@lésﬁﬂ8n§§bﬁéra§ﬁcédﬁng for a

t her apeuti c aﬁamﬁabhphm@uu@ pEQdei(naey , 1an@EM§QpEerth@CbHﬁEneef@HEeHQt
I|mted1x)cwo nf | anmat o proliferat

Ki
anti bi otics, ﬁef%@ Tite i ttﬁ‘l‘htb POP§F¥& Fva?Brgrgﬁa Fﬁnﬁﬁ896§PESI#93aEPF9e

anti gens an@APragmsumptubereefceEBedhernDre, "gene therapy" as used
herein al so i ncludes gene replacenent technol ogies directed 15 at both

i nherited and non-inherited disorders. The term Hel i cobacter includes al
bact eri al&f Phéhd&fuposmdbileosisten rréptigsn§oHmepyboidazandieH nustel ae.

The term al%@nba%hud%? B%Cmerpﬁleéthéaﬁsé'8E|§Esbk9kﬂgéehe H. 20 pylori
in that they _are cagp e residing on the 8astr|c nmuco pri mat es
a

and/ or capabF&C6f5¢ EFPEHFﬁﬁlan Eir SRPcTdKft IPBE| APehaFMfBLt FBn of the

nucosa. The memmaldbsoceddenpassEs kadtieri Hotbaer, hauplbeasisRdinkiyedeso

t hat tolerated by the bacterium. Therefore a Helicobacter

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

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

25 Dbreaks of the Helicobacter genome.

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

acid sequence encoding for a polypeptide or protein whose



the bacteriumhas H pylori features such as the ability to 25 reside on
the gastric nmucosa. A "heterol ogous" polypeptide is one not native to

Hel i cobacwenrgosioisds not expressed by Helicobacter in napagrauv2es/opr2ior to

i ntroduction into Helicobacter, or an ancestor 30 thereof, of encoding
nucleic acid for the biologically activel@dgent. "Host" as used herein
defines the intended recipient of a therapeutic conposition of the present

i nvention. §%5§§si88|ngaegikeén'@H&Sgeﬁﬁeéffiﬁ@észthﬂé§sofnﬁ$ydﬁotht

are not Iim grlna es (includin n), . bovine, equine, canine
feline, porciREludeihbe PEBBPF§r Péd%ﬁ?%r BeuLahAnY VEPRPEBER:S44Ehe

PCT/ AU2005/ 0gdRd lor1intbikeBt albbminelogesatbystpgets aspused derein shall
mean any subst nce, |nc¥ud|n8 nhgﬁgorganlsns such as mcroflora that 5
does not pro¥bR uglgggﬁp rcahts e response in its host. Exanples of
i mmunol ogg cally inert materials as used herein include stainless steel,

0} ocompat L bl @cRRLYPRESaBYeN 285,508 Hebe1 ACLLGe e TRALCAL gﬁédgepkaé£y03fan9

the mcroflora™ organis present invention. I cant 1 nmune
10 response Bs9I&A§ Pﬁnﬂﬁéeré§ﬁoﬁ§eaﬂhaﬂlmééIHnlﬂﬁﬁﬂ §her¢@§tP$éPgtﬁe in

vivo Ut'|'tYreEoﬁbﬁBEﬁE'@Ec@brorgﬁelééhéséﬂ 1hﬂe@€§@réaﬂcse“btﬂréhggene
teachi ngs of t resent invention A detectaggfﬁlnnune res onse i S not

necessarily SncogﬁﬁﬁlfPEaﬁttpﬁﬁﬁﬁ@“FéQpBﬁsBrOP CifsBFQEEU" nBEl ei ¢ aci d”
i's a nucl®i cpatiygephedet tneludengof bubi nbti dimdteddent cgabkineshaanol-any

naturally. ogeuiLhig-ausLe) Canei dogtytactlal ol a0k LESGURAL ofofoponsic

natural |y oc&Urrlng enom ¢ spanni hg nore
separate geneshlmhéoreVnpthgaEb@seaodvemsunbbpgleaé&uléct¢a¢ anbigens| ecul e

whi ch has thg,gequgprenes RAkkeof. Furthermore, “gene therapy” as used

herein 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 biology to H.

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

25 reside on the gastric mucosa.

A “heterologous” polypeptide is one not native to

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

or prior to introduction intec 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



of a naturally occurring genom c DNA nol ecul e but is not flanked by both
of the coding sequences that flank that part of the nolecule in the genone
of the omgnmosoissss Which 25 it naturally occurs; (b) a rowAeioosendd
incorporated into a vector or into the genom c DNA of a prokaryote or
eukaryote in a manner such that the resul t4i ng nolecule is not identical
to any naturally occurring vector or genomc DNA, (c) a separate nol ecul e
such as a ¢ a genom c fragnent, 30 a fragment produced by pol ynerase
chain reaction ?PCR), or a restriction fragnent; and (d) a reconbi nant

nucl eotide sequence that is part of a hybrid gene, i.e., a gene encoding

a fusion protghBunSpEgiace |i/n@i<‘@’|' ugedhds@mérésn sledinihéam amg nucl eic
aci ds pr esent |n m xture

£ % 35 nDIecuIesuiéu\% trans ctedtgells
and (i11) cof¥DEranee, LRc{uding WHEEaStdentsTs & bEPSEES

CcDNA or sgengoes A provaky. aVElQ@Dﬁi@aﬁmAEmmﬁﬁéAtQ@@GM@@lﬂdlltaShost
"Percent ide tit ho i e f

nucl ei ¢ aci d&® é e$§1%ﬂ%&u5|n%1¥%lfg}gorl ﬁ%é@?fiﬁ%l?ﬁ g%%ng%§%%%|
1990, Proc. Nacludﬁcadal&;bessusmeesr 87iooempabssle DObymans $Rel &% in

Karlin and A%§§ghﬂLla&Eﬁag h@&icafmﬁﬂad§c laégfb§0a§§7§hé8ﬁfcrdﬁﬂéia Such
an algorith incorporafed into t NBLAST agg KBLAST ggrans of

Al tschul et argapasmﬁbpf Bh8|Pr9§Snﬁoénﬁﬁbtl°&9 ). SEﬁﬂﬁﬁi etiPgRe”
sear ches (ar erpepbasaedsahl Lhauidl thﬁ&l’sér'olga’anwosl:drbBﬁDﬂ or

o oo EestPiER R dft RS BERLTED SPof e DOPRRI8K o aft BHOLEE, | |

aci d nol ecul ein searches are orne
t he XBLAST pingeaaoprdaence= EmthmbhdlEﬁgchthStOfobhalnraﬁﬁné la&ﬁﬁtS@ﬁuences

horl ogous tg goLg €Esﬂeelmﬂh¥eePEbg8n§sgls ﬁétsﬁgbéghggilg)a To obtain

gapped allgnnents or conpari son rposes, CGapped BLAST is utilised as
described in Aﬂg§éﬁapan§tl@munehﬁéﬁﬁpﬁsﬂclds Res. 25:3389-3402, 1997). Wen

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.



utilising BLAST and Gapped BLAST prograns, the default paraneters of the
respective prograns (eg., XBLAST and 20 NBLAST) are used. These maybe found
on the Wavd doodaias\éb at the URL "nchi.nimnih.gov." Ther/aezeus/oseport er
gene" as used herein is a nucleic acid sequence incorporated into (or

adj acent to) the 25 heterol ogous nucl ercl8ci-d encoding for the gene of

I nterest that provides the transforned vector expressing the gene of
interest an identifiable phenotype Non-limting exanples of reporter

genes incl ude as 30 "Screenln

mar ker" as uségﬁﬁeggigiie ﬁgégﬁllgﬁhtlgflggg q P f&H s el %ﬁbtype)

provi ded to &% rdndisr mhﬁe}a @cidsade |d|¢t&¢mm@@n@§lwgt lehieh@ ligeardhihimgs  of

the present Jmu@MiiioN.add ansgpodiimet, ordhe pygsent A&V%'B trz]b he 35
r écta

screeni ng r %légrnter gene "Sel’ect abl’'e mar Ke
gene, " "r%po@te@%§zn 2687d W380208w94 £ 245 ascnaBagdsroengl Altschgl
"reporter mariefdc.( mefel.r exbdd fmﬁel e ero %%7@ 5%6'790'[1@@3‘? BRERn) as

used herein r fer 49 nucl eic acid uen or henot pIC traits
used herel N LSRRy S S e AL Reenges coRnRathls, Lo Rieiay
bacterial 5 \F@@tgt;ramSG@rfelPdmsychuﬂacetterailal (vfecti\mrls tBe.erielecSl |4IOBcaI10 grade"

and rade in acoendaneds WhdinsieRcidage Al LI8 HRLesed gyentigy are

t hose vecéors haV|ng sel ecta mar Ker's t Nat SACo i biotic
resi stant AP Ta REQITE™ o £ CPFET 10 eWR rddLagS hed 2a @@n@bthan i s

i nserted, usmm@L@BH&dke%h@Qb@@ks @13 goflsl tbhaaneiRgk aEE@tm%ﬁ§EP§§ its
function, repgl atian a%& transpission as. a nornmal gene. Transform ng
e

nucl ei ¢ acid U&NdEV R 108aq BdSdi Rrotgde éeaﬁF§§ﬁ1éreoPe6§ﬁéWeéxH#é§S|on
cassette conttdieniXBj.ASpelogiram, score=50, wordlength=3, to obtain amino

acid sequences homologous to a reference polypeptide (eg.,

15 SEQ ID NO: 2). 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 “reperter 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



aci d sequence encoding a gene of interest. In sone enbodi nents of the
present invention the nucleic acid sequence can encode for one or nore

t her apeuw@2mgo4ss 20 "Transform ng nucl ei ¢ aci d sequetati2smiaiiso be
used to nean a "transgene" in accordance with' certain enbodi nents of the
present invention..In another enbodi nefit 18f “the present invention the
transform ng nucleic acid sequence includes nucleic acid sequence encodi ng
for a pronot exrepdraed/ oerkexér (rederaedr §oechemennsf tere alseamVsedretablas

used herein p@i§es 0 QGQBEQSB%Qelﬂ'%%%%%StEengcieH%“EﬁqhasegﬁQ%%r% and

"hyperproliferative i sorders") neopl asm ma ate &°tissue
30 sel ected FRGRALRE drduphesrsypiicng radtscshas, P&EU@ﬁeﬁhe wepdd br east,

di gestive Sysdemt ilfi¢eiiopaReieaso1Btashabe a IQQéhTsQB‘i‘Hl@d bidRg e rhlagod
(e.0., Igykenla £n ocrlnﬁéglag &adrenalt roid, p|tU|tary,
testicles’ oVEFyCTrhFRUSI2 Nyr BRGFELddr y&° 8§ dan@lasdealner vous
(central andg35dpéramhemahp iny egleatridanses e trh pﬁbvt@ac&Kh s &thhblssue
spleen, 1t 1or 36kGendng iueaggRi Ale \éﬁoggoﬁ/eg%%%@hﬁgﬂlgygo‘i seaPist ¢

In one enbodinent the term "cance 0 enconpasses

condi tions S@Pé&ﬁéé ﬁh@ﬁ\@ﬁen@ﬁoGpC@dﬁsﬁ9rlﬁgtéblohypempbasmanCe g.,
endonet ri al hyperpl asi a), netapla5|a (e.g., connective tissue netapl asia
and/ or qi plq%ia %g.g.w 5 cervic dyspla5|a and broncho%glnonary

dyspl asi @. | 1 FARGERBE e RBoHPREN erﬁﬁ@ FEERTSchAcar 9eRrsshaficdfpasses
beni gn dyspr dhisketat, vasdngocdsr sekcaabedglhy, oinhtbeageeup igoAsSkhshheg of :
benlgn t unor |§ i ondi tions, and,.l1l0 tissue hypertrophy. The term
'a di sease o?hggn %gﬁﬁﬁgo t% gunc§ﬁﬁné/ﬁggﬁéf85698tﬁed §§P8ﬁwl§§¥8§eas
herei n referé neramaldigeagse or condition selected fromthe group consisting
of : 15 anaem a, pancytopenia, |eukopenia, thronmbocytopenia,

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.



| eukem a, Hodgkin's di sease, non-Hodgkin's |ynphoma, acute |ynphocytic
anaem a (ALL), plasmacytomas, nultiple nyeloma, Burkitt's |ynphons,

art hriti syoaststonsdas Al DS, aut oi nmune di sease, rheunat oi dpar/AloRiosios211
granul omat ous di sease, 20 imrune deficiency, inflammtory bowel disease,
sepsi s, neutropenia, neutrophilia, psoré8srs, immune reactions to
transpl anted organs and tissues, system c |upus erythematosis,

haenophi | i a, Iy pec@agdddmenn, tdicahetreas “canlckirt’ualsendacamngdabises pre-

meningitis, ne .Di sease, I i, 2 i S nd.allergies. The term™
di sease or cé%&ﬂ%%ﬁ%é%%¥ﬁ§ﬁfé%%8d8%9%$§%%s§§?8an8596 el ﬁgpgﬁﬁkﬁgﬁéP% to
a di sease or hyepedintliasia sel.gct e@ndooeitirhe lghypprodasisd i ngethplasia
cryptor chi sm(&3Q br exfrfldddide 14LRAMCRRENAA: 2V BhkIBECLGsphakdid (ely.
tunours, verrucous carcinqQma, prostatitis, nmalacoplakia, Beyronle's !
di sease, PenidedVisrd fyiFRlasddandiid BEPRChRPIANERaEYadyapdaEAa rhea,
ovari an adenocarci noma, Turner's syndronme, nucopurulent cervicitis,
Sertoli-leyd&% tun& 'S, 3 %vari n gﬁnc Ly ut.eri ne ganier, el vic
i nf| ammat ory ~TditS€ASET CECOHICR: r caf€el S EPr oSPREE cafcEP, SRFPARASSES ' s
syndronme, Yobeg'ignsyiyspoms iferetiver dispadekrasedrctddaliebas t® 3@6p015445
PCT/ AL2005/ 004k 53 gl ofTeblehliih cGHBLLC FhREARYS, 1KALLAGERSE S SYRdr o,
testicul ar atrophy, testicular femnization, anorchia, ectoprc testrs,
epi di dynt @i s tigssle hivPerfaophvhoea, syphilis, testicular torsion, vasitis
nodosa, germcell 5 tunours, stromal tunmours, dysnenorrhea, retroverted
ut erus, end%petriosig, fj.broids, adenog¥osis, anovul at ory bl eedi ng,

[

amenor r hoea, GSsHETR s 8 PHideGsE, Ofy §PPArL8PnPAolBE, Asherman's syndrone,
premat ur e nMerdaEamee hajpratopodes icpyherky”’ diseusad pekyps, rd¥skenebi ana

e e P o0 S e SUALE° B b TUEOBY SE g o

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



cervical erosion, cervical inconpetence, cervical neoplasns,

pseudoher maphrodi ti sm and prenenstrual syndrone. 15 The term "a di sease
or condi W@Rr00s/0134® nmuscul oskel etal systent as used- heP€l/AUz@5@01211 0 a
di sease or condition selected fromthe group consisting of: bone cancers
(e.g., osteochond)onmas, benign chondrordk,- chondrobl ast ona, 20
chondronyxoi d fi bronmas, osteoid osteonas, giant cell tunours, nmultiple

nyel o, ostﬁ@$ai@@gﬁ8¢ysE@gef15r£b§§aswarté@@waat9!5y@a£8métlS Systenic
| upus erythegat out bursitj

tendoni tis, §€i§§5?5s?ér°§§¥90§??ﬁ+?¥fe Dhﬁgﬁﬁ+é? H?%tr%%ﬂ?Ch?%'

nytochondrlaéchyppathystmachepld;dgmdtnmjtop¢hlsrser@smsrrh6he,tern1 a
di sease or Qggh%ﬁr?lgff{:eél?ﬁcﬁﬁéﬁ'9¥§$£6%at%a§¥§1§”?io§§s£§te§ Jl;'r‘fair?éfﬁ;i];ﬁ;:

to a disease I on ected Troni group cons
fi bromas,® SOtPﬁabﬁényéﬁﬁ@maéaFHm@Vé%cu@b?m%®@©¥h%¢Atréer%egted @bﬂg@ﬂ;tal

hear t defeCténd@ﬁé@PiéslgrtEib?&ﬁ@@usad@@oﬁ §§§'0Q§0v§§§%§£ydﬁi§8%
hear t dlsease ive heart disease, arr yt m a,

tachycardia, @ %PB?F?P%?!oﬁusbé?gcﬁrﬂY%g %ea%é abhdbERFMi #PL§S/ car di ac 35
arrest, hearAshatmentissseasarémeq. prem@ﬂ@s¢5mem@gwmge;a@r@@oc1@m@|apSE)

vascul ar dis g ona |na
anour am ar PaPeBEdi opbsr SRe RS SR e EShER e e ih oS ptS BESeads

peri pherifl vasémigitu$seahé9nlhy9©nsi¢£¢nsu hypepetnbent, cehyp@kaisn1a and
hyper kal em aceJhecher %ﬁégs§§a5€e9615§imﬁoiféﬁl %66@ﬁ9aﬁs ggd fetal™ 5

as used herein refers di sease or_condi t ected fromthe group
consi sting ofer¥prad BFPFHan, ﬁ?HYhﬁ%%c%ﬁW@W@et%%%¢of¢%¥%h%§b5|s fetal

al cohol syndhesplassspbpsesdorétnipsrodithsOWING SySréesEy LAt aU syndr one,
syndrome.

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.gq.,
osteochondromas, benign chondromas, chondroblastoma,

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

25 mitochondrial myopathy, cachexia, and multiple sclerosis.

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

30 rhabdomyomas, cardiovascular abnormalities (e.q.,
congenital heart defects, cerebral arteriovenous
malformations, septal defects), heart disease (e.g., heart
failure, congestive heart disease, arrhythmia, tachycardia,
fibrillation, pericardial Disease, endocarditis), cardiac

35 arrest, heart valve disease (e.g., stenosis, regurgitation,
prolapse), vascular disease (e.g., hypertension, coronary
artery disease, angina, aneurism, arteriosclerosis,



Edwar ds syndrone, Turner syndrone, Apert syndrone, 10 Carpenter syndrone,
Conradi syndronme, Crouzon syndrone, cutis |axa, Cornelia de Lange

syndr omre WERIG6H154a5 Crevel d syndrone, Holt-Oram syndr oP@€I/AK0S/a¢ e r
syndrone, Meckel - G uber syndrone, Noonan syndrone, Palli ster-Hal
syndrone, Rubinstein-Taybi syndrone, Sc&®itar syndrone, Smith-Lemi- 15
Opitz syndrone, thronocytopeni a-absent radius (TAR) syndrone, Treacher
Col i ns syndpetreph¥irblli @aBcayaedr dieeaskh | SEhpprEBGen i di SBPEmalRElgh’ S

di verticulu Q stic _ki,dpney disease, Turner's syndroime, and gonadal
dysgenesis,nhkgpkégﬁmﬁsflaggngyﬁﬁﬁ?aE§W6aenesis i mperfecta, nuscular 20
dystrophy, Tay-Sachs disease, WIlms tunour, neuroblastom, and

reti nobl asto te K Lsease zondit] . e_excretar t,enmt
as used here?ﬁerg g?s ?g§é§8?§§a§§ Sgﬁgggg?bigggggﬁggpeag %éngoﬁfﬁéZ group
consi sti My oRS BEgddBeredncsrfeppospatedianese, obenpydipiost atlected

hyper pl asi a, rfebaddgae %ké@bd@bﬁsiéﬁiﬁg1095'QﬁiMa'B?@ﬂHh?enceg urinary
retention, uglgarﬁ 0 shrEctlon, urinary tract Infectrons, interstitial
cystitis, prOYCARPERSEPRBGY 0gBRPECHERIABACREARt fREE), ad00hehaFYAREEMEer S
(e.g., hydrodépbetsssmepidtespupky, Denan|éghﬁu?ﬁe,pPQtQaeﬁphhkbﬁe,h )
urolithiasis X at n LlLater abstructive uropathy).
The term"a gFgggég Snggé@?figﬁrSth%@HQES?Sr/§8ﬁ§Er§YH E%0Gst em' as used
herei n rk} er Sarpentdrsansdromecon@pnradi sghdromd, f Eoouthe gyndpomepsi sting

of: brain capgeis(€ad Lhqgt | Lh.tu £ S L n rvous
syst em WO 2006/of5435abé%?£%536§/gglg%kgg?sﬁgaf%@$fng?§§§|§%§h%%§¥eggntra
nervous syst EMPAYAPBRonEOLltcRF8BeFYAATaRE  oKGEBRESNARISEREEPRE) Meckedyt onm,

neurodegenerGthberdb§ﬁadem§,(Eo@nanAbyhékaﬁé}SPE&§§§§8r-HSﬁ?UE%BnghégakOb
D sease, Pathpsggks.Elieaﬁf,san 5 Idlggathkc Presgnlle Denentia), . .
encephal onyef| o Sépe ?g yndrome, ilmitar syndrome, Smith-Lemli-

15 Opitz 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.qg.,

brain stem glioma, brain tumours, central nervous system



mal aria, neningitis, nmetabolic brain diseases (e.g., phenylketonuria and
pyruvat e carboxyl ase deficiency), cerebellar ataxia, ataxia

t el angi est@asioap1samd Al DS Denentia Conpl ex, schi zophr eniRGT/av2008100101 defi cit
di sorder, 10 hyperactive attention deficit disorder, autism and
obsessi ve conpul sive disorders. The term3 a di sease or condition of the
respiratory systenf as used herein refers to a disease or disorder

sel ected 15 kpeﬂmabﬁ 919M§h8@85|ééhﬂﬁapfne§@6@§r§ St eth NByhSEGhA AL OT'Y
system such as nx cancer ynx cancer, {achea cancer, epigiottis

cancer, Iungcﬁéﬁ9%¥la§qﬁéﬁﬁﬁgy€%??' 2ad FRbAREAL SFRFFOCRFPMRo0at cell)
carci nomas, heugedegéheraticenaimsrdans geegocarrineimsr ' & besgase,

reactions, c Stlé gglékbﬁgﬁéér géﬁgédo§é§klg%gﬁt%cgiggég?brS?gf|Itrative

| ung di seas roSi s ord n tia
pneunoni &), bﬁsopathwePaewayldl Bemsrtidk, gencem@hmyebnphyseqarebhabni c

or acute brogghltis). me9§ﬁgpeisonaét£yaglél§§§§ﬁsd£§egsesské' osis and 25
asbest osi s), ﬁneunonla an leuris The term "a di sease or tondition of
B

t he endocrin §9¥%5ﬁ¥°nﬁ§lﬁséﬂdhEYéPﬁaF%f%?Eb?byéaﬂ¢s@%gbcb?néﬁhdlt|on

sel ect ed fr@étébélgéﬁuﬁtﬁﬁﬂélSétﬂgl@fteEéﬂ@ﬁé§t9§1@Pd@ﬁalREDSI§§M6§t§9 and
organs (e.qg. cers 0

th t d. th d al d,
ey o 3 cpBALER. o sRhi BaBnURPa N OB i B e EEY e B §Rfeeb ey boy ¢ 9O
di abet edl( e. hypedaabétesattast podudefigpe disoddeypeattismabatés nellitus),

obesi ty, e | ands (e.g., 35 hyperpituitarism
hypop|tU|tar?géggézgép%?&ﬁgg%§vgmg %5g§¥r9 hypot hyroi di sm hyperthyroi di sm

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

di sorders VW&B@0§é9é54é5dE§EA9@2895699é2&ion o£4thée£é§§ﬂr£@o§9rS?@%eﬂbands
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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



cancer (e.g., hypemephroma, transitional cell cancer, and WImns tunour),
di abeti c nephropathy, interstitial 5 nephritis, polycystic kidney disease,
gl oner ul evepdesioidass (e.g., 1gM nmesangi al proliferative gioaetogsonenhritis
and gl onerul onephritis caused by autoi mune di sorders; such as
Goodpasture's syndrone), and nephrocalTi#bsts. 10 The term "a di sease or
condition of the digestive systenl as used herein refers to a disease or
condi tion sekethedd tboadtbeagrgmand9n$ésgingAdﬁisuhCeraiéyeseplitis
appendicitis a h n tal
yper tensi oncoEhaPErTeRpaE 281 0ERALL ) Snp "ERGLKq . CISTRAELAREL HLaREY
biliary tractasaatere. gstohuphm@ahc@ma,cbr@nscéh@@al g@%ircen@anceand

pancreatic {anmes, +GABGEY ,0hihbeL P! RefHED a£H9DUE§t9£s£b€l£9|on (e.g.,
pol yps or_cancers), .and cifrhosis) ancrea?itis ul cerative disease,

pyl oric §ienB@PErl§a§iraeﬁvswﬁﬁi§ k?@“@&s?%???§e'gﬁ%???EUéPF%BerBéﬁign
tunours of the. duodegunmesdhgtamSp@allfératabéegb@m3£u5yﬂépnﬁet1s and
mal absorptio con l.sorders o smal | bacterial and
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megacol on, aGqodpedtoegasobgndrone) i gnd26ephooealiaindsssrders (e g., anal

fistul as, haenorrhoids), congenital disorders of the liver (e.g. Vvlson's_

di sease, henochromatosis, cystic fibrosis, biliary atresia, and pha
1-anti t ripsi Ahgefpemen éy?lsﬁéﬁ?aprh99€¢%§h§ﬂoﬁf tbﬁoﬂéﬁ?ﬁhi§%|§ysﬁﬂ@

jaundice. 30a%h@skar Aer aldisea5250tocaneigéegeoértBsnaeﬂﬂsﬁtsaﬁeéted
epithelial"” %s us%ﬁ herein refers to a gisefse or .cond ition sel ected from
&% FRG 8564

the group co gEOPURRRBELFTENT| ferapt%8i &1 #F48d connecti ve
tissue diseaappehddahtRE eprbhal' sallibgpseepl aspatieps| heépatioet apl asi a,

P et BhodpRIBRREn D BLEe X ABL-CLACESR; cROLYTVERLALES, YahLé:
15 of the digestive system (e.g., biliary tract cancer,

stomach cancer, colon cancer, gastric cancer, pancreatic
cancer, cancer of the bile duct, tumours of the colon
(e.g., polyps or cancers), and cirrhosis), pancreatitis,
ulcerative disease, pyloric stenosis, gastroenteritis,

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

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

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

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



WO 2006/ 015445 PCT/ AU2005/ 001211 - 25 tissue hypertrophy, Al zheiner's

di sease, |ynphoproliferative disorder, Wil denstron's macrogl obulinem a,
Crohn' s @yce@ms@is4per ni ci ous anaem a, idiopathic Addi sopCHAURBSaGIC11

gl onerul onephritis, bullous 5 penphigoid, §jogren's syndrone, diabetes
mellitus, cystic fibrosis, osteoblasteon®s -osteocl astonma, osteosarcong,
chondrosarcoma, osteoporosis, osteocarthritis, periodontal disease, wound

heal i ng, rel ti bit arteritis nodosa,
W\egener' s grggg g%a? éggbgagﬁg ﬁthg?fgy éh%ﬁﬁ%?g%é arthritis, psoriatic

arthritis, HV@EBPHrPhbﬁgréFyYﬂeﬁé§B§9§r's@%%%%?%tF%Bu§ eryt hemat osus,
scl er oder ma, mQEESEléwﬂQiﬁﬁﬁlaSJngﬂﬁ“§ éygdagep pe@@i&ﬂue§lah§emla,

d t t t a

oo yehonte st LatopRESe, BAROSKR) XontHESKE, R1ARREE, BRI LY, chebondosum
polyarteﬁitlpempdmga;d t Bppgorah’ $gsyndrc@é1)gaabete5|melIakagaSUystic

Syndr ome, " ankyPEoERs s oo eayPERTEoRag) pEFFbELa sy el (88 et lihar o

syndr one, Nh?% ﬁd§9ﬁér©ﬁﬁa,p@éﬁ@@R@ﬁ@éhﬁr295§¢@§@¥§hﬁ1t®§tebg@h@@@ntal

i nper f ect a, QEQBQé@dY§8hﬂ§'ﬁéallﬁ€'d?éﬁ@#¥§h§ DY es8na M PPEL syndrone, and
cutis laxa. The éérn1 a" and " I'n the present descrlgtlve

|ntended to VASFH tbﬁthp8ﬁ¥afFﬁEl§Fﬁgﬁ?§?§aan@eﬁ%?%r 959FRanl oma ?BFﬁral)
A "therdmeut ceallbyiel spctheematoiat arohravigct pyeragent attheogbspati on of

d d t_effecti
cgents o5 degelibed SeLEuneLo HOLELELERY Lt SR L35, aRURARR L 81
reaction. A deéeredermepoﬁBESTfeynéxample$quyenb355yndremehe formati on of
a suffici enbom&eg1egsepa@,@4n§tgﬁ;,sg&@9ge xﬁi‘&éa?og%gnﬁé%ive'ﬂgéué” a bl ood

sanpl e. The dosa e and duration of” treatnment reparation to be
admi ni st er ed 9§ease, relapsing polychondritis, vasculltls, Henoch-

15 Schonlein syndrome, erythema nodosum, polyarteritis nodosa,
temporal (giant cell) arteritis, Takayasu's arteritis,
Wegener's granulomatosis, Reiter's syndrome, Behcet's
syndrome, ankylosing spondylitis, cellulitis, keloids,
Ehler Danlos syndrome, Marfan syndrome, pseudoxantoma

20 elasticum, osteogenese imperfecta, chondrodysplasias,
epidermolysis bullosa, Alport syndrome, and cutis laxa.

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

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

30 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



35 subject wll be determned by the health professional attending the
subject in need of treatnent, and will consider the age, sex, weight,
extent oW@M0601F45 di seased WO 2006/ 015445 PCT/ AU2005/ OBIIZAT2005/0@@11 st at e
and/or tissue danmage of the subject, and specific fornulation of

Hel i cobacter and the gene of interest - @®duct being used as the treatnent
for the subject. 5 The phrase, "effective level" refers to the |level of the

desired acti¥th¥eOhnlipsr M0l 86U eSamilge NGt tIRECSIRY Y, Ahd sSdcipithe
the effective 1evel of anylin may be

nunber of nolecul es, , For ﬁx nELe '

decreased to QFWHg?E%%n 9 rg? hCRRFERF By ERRI 9P angf | FERERSHNI st s,
Wi thout a 10pnedessabyingnosedtant tidect eesenémt t fier apRansudieétee anylin
present in a subject. The phrase "ghrelin-associ ated di seases and

di sorders” refers to any condition that can be treated prevented or 15
amel i or ated Theophhaste heoffeativn bEveht etéfenstioitlye Téesk oficthele
condi tions that;arg SBPARCEY. oEXALET R & DEs Sid rﬁ{%@tgﬁc@sgmf' In, for

exanpl e, growth hornone release or drive to eat. e ySI 0 ogl%al actions
emiE

of ghrelin a Bt aetRe RybeE| @fdnobscudss of Bxanprampiee B¢ nul ation

20 of growt hehoeoopeer Bbea@beof t &y Bin N AthO A& r 98 @ NEo SEEL RG] HFe f rOom
| act ot r ophs agdefgﬁticotrg es,borexi eni ¢ . and_cardi ovascul ar_acti ons,
anti-prolifePaFFue"eFFehTs N PY YT LY AP 1P e2RT2FUMbT &S antit FRYLF a2 on of
gastri c Ifot i hecgsaady aconicaritant cdetheasghivagsd amoimt i of. ffSeeamZbi MO
2005021026)-%FQ§8H9h£Htat§8bZ$8€ifiCatio”’ unl ess the context requires

t .

ot herw se, e word "conpris or variations such as "conprises" or
“conprising”, will be understood to inply 30 the inclusion of a stated
integer or grREPpRfatdt egieFrsl bitasHOdidHed eXLidd 0N Ohd aQYsOFh&Fs# Nt eger or
group of |ntegers. o

refers to any condition 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.



Where the definition of terns departs fromthe commonly 35 used neani ng of
the term applicant intends to utilize the definitions provided herein,
unl ess sweciobé/emhdsy i ndi cat ed. WO 2006/ 015445 PCT/ AU20 @ 10002005k0012id

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Bef ore descri bing the present
invention in detail, it is to 5 be understwood that this invention is not
limted to particularly exenplified nmethods and may, of course, vary. It
is also to be understood that the term nology used herein is for the

pur pose of describing particular enbodinents of the invention only, and is
not i nt ende PETRAHLEHDESCREFTHEPNAIRE WTHE | INHNTIGN t ed only by the appended
clainms. Al publications, patents and patent applications cited herein,
whet her supr r infra, are hereby incorporated by 15 reference in their
onti rety.  rtedne ks Biher Ui and Shn O a0 SR SR Tor Shel Bikose
of describbi nee aimk ¥B tsedad St gt t el priotveond ison riesagestt sl amiccadectteor s whi ch
are reported.in i | T j ONS i 1 used | connect i on
with the in eén |%ér}.?lzﬁ%f¥li%€é ere?%s&oﬁgdeﬁz%{%o@a&’r uoe% éaés.{ni'slsne’a(r}‘%ar‘all]!;53;5’| on
that the i nvEhti®nRise e bernndérstaqd drtatddihe simidicldas ursedy virtue
of prior inyentions Rt Naldteroddle &F afdd &8 ving e P 36Ny | Nventi on

enpl oys, 25 unl ess otherw se i ndi cated, conventional 1 nmunol ogi cal and

nol ecul ar bi YIRRF LRGN E 2 chhi R LR HiRR RIY o APdi khinek entended & the

art. Suqly t esdini {mesimg evivedh WiloWbd Ol dntiec e ki 1y h Wai e rappdttied e

explained ful]Jy.in the literature. See, eg., Coligan et al. "Current

prot ocol s i CH g% n 30 Sci ence” (1999) Volune | and Il (John Wl ey & Sons
Inc.); Sanmbrook et al., (Mlecular Coning: A Laboratory Manual, 2nd rd &

3? Ed' Lians, lziﬁ;i %Dégiéytf&qaorpmgﬂﬂcy PSS (5P cd 2HY c ANy Bai | ey,
T herein, 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 ihmunological and
molecular biological techniques and pharmacology within the
skill of the art. Such techniques are well known to the
skilled worker, and are explained fully in the literature.
See, eg., Coligan et al. “Current protocols in Protein

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

35 Company, NY, 1986.

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



Bi ochem cal Engi neering Fundanentals, MG awHi |l Book 35 Company, NY,
1986. It nust be noted that as used herein and in the appended WO

2006/ 0152M32@DAAR 005/ 001211 - 28 cl ai s, the singul BE€T/AURMIS/00121T" " an, "
and "the" include plural reference unless the context clearly dictates
otherwi se. Thus, for exanple, a referenc® to "a nucleic acid" includes a
plurality of such nucleic acids, and a 5 reference to "an isol ated peptide”
i s a referenckaimspnehersingukapepdrdes’aahd s, T cand. "t essinckhdaed

other i s, aLlurh EODOESRL, A0, SELEN LIL CcboEaR Uopds ey ehil Daves the same

meani ngs as nonl y undeér s nar art to
which this |QVbﬁ¥WDﬁebeIBhgsz ﬁ@rh@&@ﬁphﬁy §0rﬁ§$é¢m©$st@nﬁan@@%b@BCS|nllar

or equi val enscia"tbﬁéfudésssrppﬁﬂahﬁwl Of CacRentS e & 021 A6 | 88408 test
the present invention, the preferred materials, and nethods are now

descri bed. 15eE%F?9%?yt%f ?%e%%%%ﬁ??@ REAHLLRT | HRs? aRBL RERTER cCEACPRR B
specific targetespépsiddeshi anihsoanoreh. bkoleSSa@eﬁﬂg@dngth@hﬂit@pg&liaced

by the drug devel opent Lndusily, cThe.presentohnyentor has. devel opgd a

Hel i cobact er y systen1ca a carrylng Vectors
20 encodi ng beahbyggsahbycemnondy agedesstopdrey nondesé agénn@rya$blbkp1@ssed

on the SurfaEﬁeOBrEheob@ﬁ&eﬁ'emsoin§ ﬁ{%ﬁdbewﬁggfromth ugheagpbodi nent,

the bacteriumis a species of |co§acter prefera ?{ H. ponrl In
sone entidHi nBAterifésSserdi metéhows PYRLLRL CRA %ubﬁ?l%{lFaFﬁ RO%A 25 in the

field. In soaeseabgdanﬁetélntB@nkbepubealt@tpaaatiée arneaspathegenic
strain such as g gnlc strain 26695 ano enbodi terium

o b
ot her ¢ han BEnifeRht 26R CPRE Chnt bR T ar e hEr LAt arhe masRofs chr e ah

genetically abWededcsmbhdthat it has Helicobacter or H pylori features
including the ability to chronically
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



col oni se the gastric nucosa or other areas of gastrointestinal tract,
urinary tract, bronchial epithelium or other nucosal organ, wthout

si gni fi cqt20béisedsty to the 35 host. In one enbodi mentpctidw@oddooppmhori has
been mani pul ated so WD 2006/ 015445 PCT/ AU2005/ 001211 - 29 that sone of

t he pathogenic features have been renoved® and/or attenuated. For exanple,
the vacuol ating cytotoxin and the cag pathogenicity island genes can be
renoved so ﬁhaﬁ.mm@dﬂofpyh@rpakhobeaicp&bhm@e@bchab@ peenceadiveRnt, 5 the

H. lori h i_pul t t hogeni c featuyres
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t hods of t ent nventlo 0 ver a _
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and/ or 20 an agent. which regu at I'n e activi cells
bel ongi ny° t o i éOFHﬁﬁﬁoFﬁéénﬁﬁééFPPéC§?§téﬁﬂagdpén gpecafént muhaghnesis

capabl e of abﬁembmnghbhﬁcﬁnabl|ubinggN0bih QDQ HhEE@LRDt'at'O” of a
vari ety of nar.nal _or neogﬁast %ﬁé or _affecting the i mune
t

regul ation of*3EO8RGY NGt QEuPélBﬁa§§CPWPF8 BNy Fesppriegies-injury

and infection and/or an agent which is capable of enhancing or |ndUC|ng

resistance t?nb“%ﬁﬁﬂhga Bgrgghl§1§Tda£b§égggten§ga%tggeb%egﬁ thaCtIng

on their_ target ce
15 Dpresent invention could be used to deliver a range of

biologically active agents. Examples of suitable agents
include ones which are capable of functioning locally or
systemically, eg an agent capable of exerting endocrine
activities affecting local or whole-body metabolism and/or

20 an agent which is capable of regulating the activities of
cells belonging to the immuno/haemopoeitic system and/or an
agent which is capable of affecting the viability, growth
and differentiation of a variety of normal or neoplastic
cells in the body or affecting the immune regulation or

25 induction of acute phase inflammatory responses to injury
and infection and/or an agent which is capable of enhancing
or inducing resistance to infection of cells and tissues
mediated by chemokines acting on their target cell
receptors, or the proliferation of epithelial cells or the

30 promotion of wound healing and/or an agent which modulates
the expression or production of substances by cells in the
body.

Specific examples of such biologically active agents

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



receptors, or the proliferation of epithelial cells or the 30 pronotion of
wound heal i ng and/ or an agent which nodul ates the expression or production
of subst sy@emehys4gel |s in the body. Specific exanpl es mfT/sumbs/oieilogi cal |y
active agents 35 include insulin, growth hornone, prolactin, calcitonin,

| ut ei ni si ng hornone, parathyroid hornone30Osomatostatin, thyroid
stinul ati ng hornone, vasoactive intestinal WO 2006/ 015445 PCT/ AU2005/ 001211
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LIF, OSM CNBr, H.-@4, IPRIS , orL LirfeN drt3, alsOnudfendl, giedp, ZIQyanla&-whlch
are often cel Jage assey a fregm.sy ri C@%”D

A9, SR ?gq ) ER éSCI‘IHE(S)%]MdI‘ cert’a| n

subunits take Up the conformation Of jélly (off
viral coab pleifRd SucH s %/Be puSsruckEEpdsBEopRcRoCYLDRENES Hhilkh ofre

cyt oki nes, e@fthh &ellNsurFackl aElBée.ia€Pd’ QbrﬁA%yhh@%QQ% hbﬂ%tk& rsam 'y
of cyt oki nes, J flbrobl st gromﬂh ngtor fam | ¥ | at el et ggrlve
growt h fact o9 (FEnSEGHRLTS §P&G: HPf BPoFoR3OARa ﬁé’lnvé?f GrofehYr &edérs, a

structural gmbwprabeﬁtdbmneeamapmlsumgl sbattp@b&éﬂn&/kacﬁDbeCuheStumBkCh

are produced e I rgzeur nmol ecul e i.ch c
contain at f%%g#%b%efé§1% ﬁ%gbfaﬁﬁlgagg yﬁgéﬁfeaénﬁln%pﬁhgheTﬁ%
extracell@laFQA@g|§@27qu FAﬁhélE@Fdﬁanthy éL dyfekiidgsof bweokmeaeklnes
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conserved cysteln reS|dues 20 (the G- enoki ne subgroups) or
the insulin 9&¥ 5ﬁvn§§an§fQFW&BHuBéPW§Po§BCEOéy90RpﬁenﬂﬁVéh

exhi bi t nnsagmowtmuéhumﬁ&ssuahs&&ubherber@gbhpns @ytoRQHéeﬁﬁhpﬂisiﬁﬁposed
of different QM R%ai% %/p FSTecuh TIVNRHIGRULED- LiKG, 30 KLT {gLs domins.
15 transmembrane pre-cursor molecules which each contain at
least one epidermal growth factor (EGF) domain in the
extracellular region, e.g., the EGF family of cytokines,
the chemokines characterised by their possession of amino
acid sequences grouped around conserved cysteine residues
20 (the C--C or C--X--C chemokine subgroups) or the insulin
related cytokines, a structural group 4 cytokine which
exhibit mosaic structures such as the herequlins 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



25 Alternatively, the biologically active agent can be a receptor or
antagoni st for biologically active agent as defined above. 30 In sone
enbodi mewics2006/8449. pyl ori - based vector and/or vect or RUTasSUA0OS/@aTEt ruct i S
enpl oyed to create transforned cells (such as an E. coli or Helicobacter
cell) that permts the expression and/ 81 secretion of a biologically
active agent from an isolated nucl eic acid nol ecule 35 contained within it

at the micosa, sUgassoines MR tide Wil hioda anshered.ae | preparation
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t r ansf or med @ISt ANGLEOGEY MTHAAS PEHEAR GES oFEPEing Fhe My Yray
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encodi ng the biol ogica active agent de ontrol of appropriate
regul atory %%H{Féf%e%é%gl Jﬁllnhtthhe%}! I{ﬁ'yﬁcorl. 5 Suitable vectors
and shutsl e vector sequences conprising nucleic acid for introduction into

o ainons, L PENOS L s G I INAERL JREAN I AILSRULRIGR L digy | At ol Y

sequences, rono sequences, t er m nat fragnents, enhancer

sequences, rtdeJeﬁrltgemaJsﬂ afrmf oltﬂfel”rOd%@Lfé’hdéstoasH AP acfaé‘ k?ﬁ‘ecﬁrb?sf%y be
plasm ds, vigalcoRd rphagde, Ao RhGaaH:, G ] i@dguldtosry urther details

see, for exanple, Sanmbr ook et. al supr a. thgﬂ}nomn technpﬂges and

protocol s f oPeHRERFRS at 1At W1 BPERROLRY FCIELRGS o) 3 7 r epar at i on
of nucl aioc agt slgomss ; usiisancetit Sgpasies, Jeticncigenes randducieon of DNA

dotai | in SHEYTPTOTO oo A0y a0t ot B o g e L e & et e
al . eds., Johg. \Bhage & Swizagdobd, almeapmmrnsa:n@suﬁ@@ prredrépikakts al .
supra and Augybel ¢t fam@ € sambrook et al., supra. Many known

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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expr essi pr. ccunul_at intracel lularly, 'the |evel @
may Ieag@toa%%%ﬁ#&%%@%oﬁn§FaFﬁ§i8%6F&¥$iGEep Gdé&toiteﬁ§§§S§HQﬁ na@yout 10%
of cellular pegdeite, agcaiedalilipnabduther ekpsesstibanpabauct5% flaksexampl e
about 1-3% € 1RRkOoRt er e .Qgous t H, lori strain

0 LpolRe 1p500R %elE? g? E?ggghg %ﬁg%%§ﬁgﬁy Pﬁgﬁﬁapﬁr eSBn some

enpl oyed, i.e., one found in rain of
embodi ment s thEPpEERYteP i s farapraBpde Bhduti BF%pronmoter. O her pronoters
I nclude Fl aB sigma 54 pronoter (Josenhans et al., 1998, FEMS M crobi, ol

Lett,
15 The promoter may be homologous to the H. pylori strain

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

20 161(2): 263-73), T7 promoter, and nir B promoter of

salmonella (Chatfield et al., 1992, Biotechnology, 10(8):
888-92) .

In another embodiment the promoter is inducible. Inducible
25 promoters that may be used with the clinical grade vectors
include, but are not limited to, a pPH 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



20 161(2): 263-73), T7 pronoter, and nir B pronoter of salnonella
(Chatfield et al., 1992, Biotechnology, 10(8): 888-92). In another
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gr ade vector%xbge?h%eﬁﬁé%%ﬁ%tyl%ﬁwﬁﬂ??ﬁ?r1WR$Q9QH?Q%N&#W1%EHQhe hunan gut

is very | ow ddsdomDxygesn csﬂlﬁwéolceliﬁcgl kil Of vedtiesr O £ el present
m croaerophi | ic m croorgani sns, incl t I ng Hel i.cobact er Thus an eflfl ci ent

means Of ellh?%%??h%“rb %0%%%{% nmen the human gqut is vefy

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 in 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



delivery vehicles once they have exited the human body upon discharge of
intestinal waste into the oxygen-rich outside 20 environnent, is to

engi neer WR2mWs/01M4o the transforned m cro-organi sns tRAT/AGI0EFE012KY gen
sensitivity. The nucleic acid construct or constructs of the present
invention may conprise a secretory sigha4 sequence. Thus, 25 in sone
enbodi nents the nucleic acid encoding the biologically active agent eg
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condi ti ons, Jr% v?ra%ﬁ (I'Pﬂé)r%%%ﬁ?{@e (j?os?tﬁe &eﬁ oéﬁi&‘? XPERS LA abl e
secretory sitgmarhg sBgoihtes” | RApmsorny(ldF9a)hcserr vipin akidtedly 121G am
negative or { sms such as Escherichia, Klebsiella and Sal nonel | a.
Secretory signal WO 2006/ 015445 PCT/ AU2005/ 001211 - 34 sequences may

i nclude the secretion | eader of the Staphyl oki nase enzyne secreted by sone

strains of  StRehysQsasEssy é"ﬂ%r@l's’se SIS & AN Ohd N N aBe,
positive and G am ne gallveﬁﬁ see "Gene Expression 5 Using Baci|1'us",

Rapoport (1999% tamase gane ladmadas tordd -gi g0,
sequencea® tthocaanEl us&cadncsetie, USAi or7 e@ade S:E373)heSnP ﬂre%ggga;)g?gene ]
Tal madge et 0. Pr c.a 7 r the
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Pat hogen, 13YiggoA¥s] . P¢hh¢¢¢1m,stl31:t46/%416;)t &n Sdorsttmatyiwe ghiiadt sefjuences
i s present edsd O EUSS) & gdPB8se qilALEL 1 5 G AL AL AU PSS, Jd 1 PULRYggTENDT ane

of gram
g Protein secretion across the outer membrane 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



15 negative bacteria. In: Protein Transfer and organelle Biogenesis, R C
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a clinical d e e t t] | ection
marker . one BROERE G ERpRdThelL A0 (058 S0 he bR M PRU B AL 280
provi ded by eheeaalgle%@@@sgek¢am¢wg%yg¢@@s Vet udesfen¢hierdl grade vectors

havi ng chr onpgoigods! ﬁébQ@SkQépi (%k@énguiétiﬁgért@da{htgséeﬂiéﬁhld
"house- keepi ng" géene. f'unctj onal
encoding 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), PB-
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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cells. Thus, a, fur héatre f the present 5 invention provides a nethod
conpri si ng |?ﬁ+%%uc?ng nu “acid as disclosed into a non-pat hogenic

Hel i cobacter. The transfornatlon of a culture of host cells, such as

Hel i cobact el 7h nOBY, EFBAOY: PR O ah@byEc{Oe s Suiesa Fosedla Byl pEbbSELES,
sui tabl e techni ques may 1 ncl ude cal cium 10 chl ori de fransfornmatjon,

eIectroporat?%%ldﬁﬁyt¢%n§?%%9W%ﬁl y causing or allowing expression’from
15 the nucleic acid, e.g., by culturing H. pylori under

conditions for expression of the gene. Growing the

Helicobacter in culture under conditions for expression of

the biologically active polypeptide may be employed to

verify that the Helicobacter contain the encoding nucleic
20 acid and is able to produce the encoded material.

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

vaccines of the present invention.

It will be appreciated that the methods of the present

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

35 a method of regulating the survival, growth,
differentiation, effector functions or susceptibility to
infection of cells or tissues which comprises administering
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In another aspect, & 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 dysrequlative disease state is
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state i s WO 2006/ 015445 PCT/ AU2005/001211 - 38 provided, which conprises
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is benef1c1al 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.



subject is human. Adm nistration nmay conveniently be nasal or oral. 10 In
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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



stabiliser or other materials well known to those skilled in the art. Such
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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 &
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mutation-dependant rdxA loss. The introduction 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. In 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
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EXAMPLE 1 VE%F‘@]_Saf\I\p T&Mﬁ%ﬁﬁni@é’l@éécml SMXhe literature can

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 “iterdns") that
are involved in replication control and maintaining stable

copy number. Vector pHP623 shares many of these features.
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number . \Mect BACCHGIRERAB TCITIAGSEG wrcidhemeriaradaree MR TA006F 015445 455
PCT/ AUZ(%% / Oﬁ'li(ﬁ %TGTGGAGCAATCCTCCATA TACACTTTCATAAACAGCATAATCAAGATCATAATCA

é)lication and are thus nore

ARTTCTCGCACAATTGCTATATTAGGCTTATTCGTGGTCTAACCCCTTGTTTATGGGGGTTGGCT 520
TTARGAGCGTGTTAACGATATAATCCGAATAAGCACCAGATTGGGGAACARATACCCCCAACCGA

30 CGTTATAAGCATACTGATACGATCACACTTATTATACACCAAAAGATAAGGAGTATAGAGTGGAA 585
GCAATATTCGTATGACTATGCTAGTGTGAATAATATGTGGTTTTCTATTCCTCATATCTCACCTT

TTTGATCAATCAGATTTACAAAARGCGTTGAAAATATTAGATACACTCCCACAAACCCCACAAAT 650
35 ARACTAGTTAGTCTAAATGTTTTTCGCAACTTTTATAATCTATGTGAGGGTGTTTGGGGTGTTTA

TGAGCTACAAARACAAGAARTACARAACCGCATCAACAAAATAACAGAGACAATCATTAAAGAAT 715

ACTCGATGTTTTTGTTCTTTATGTTTTGGCGTAGT TGTTTTATTGTCTCTGTTAGTAATTTCTTA

TACTATCAAAGCATGAAATCAAGAAAGAAGAACTAGAACCCACTCTAACCCCAAAACCCACACCA 780
40 ATGATAGTTTCGTACTTTAGTTCT TTCTTCTTGATCT TGGGTGAGATTGGGGTTTTGGGTGTGGT

CTCAARGAGCCACAARCCACCCCAACACCATGCARAGAT TTAGTGGTTAGCACCCCTARAGATAA 845
GAGTTTCTCGGTGTTTGGTGGGGTTGTGGTACGTTTCTARATCACCARTCGTGGGGATTTCTATT

45 AACCTAATATCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAAATTGAGCGARAGGGAA %10
TTGGATTATAGTGGATGGTGT TATTGCGAT TATTCCAGT TAGATCCCTTTAACTCGCTTTCCCTT

GCCAATCTTTTATTCGCTATTTTTCAAAAACTCARAGCCCAAGGGAATACCCTCATTCGTTTTGA 975
50 CGGTTAGARAATAAGCGATAARAAGT TTTTGAGT TTCGGGTTCCCTTATGGGAGTARGCAAAACT

ACCGCAAGATTTGARACGCATGCTARRCATAGATATTTCTAATGAGCGCTTATCAGAAGTCGTTA 1040

TGGCGTTCTAAACTTTGCGTACGATTTGTATCTATAAAGATTACTCGCGAATAGTCTTCAGCAAT

TTAAGCTGTGGGATAGCATTAAAACCGCTGATTTTTGGARAATTAGCGAAACCGARACTTCAATC 1105
55 AATTCGACACCCTATCGTAATTTTGGCGACTAAAAACCTTTTAATCGCTTTGGCTTTGARGTTAG

ATTCAAGAAAATTACATGCTTTTTAGTCGGTGTARAATTGAATTGAACARACCGAGTARAGATTT 1170
TAAGTTCTTTTAATGTACGAAAAATCAGCCACATTTTAACTTAACTTGTTTGGCTCATTTCTAAA

60 GAAGTATTTAGARATCCAACTCAACGATAACTATCARGACTTACTCAACAATCTGGGCATGGGTC 1235
CTTCATAARTCTTTAGGTTGAGT TGCTATTGATAGT TCTGAATGAGTTGTTAGACCCGTACCCAG

ARTACACTTCTTTCAATCTGTTAGAATTTCAARGAGTGAGGGGTAAATACGCTARAACGCTCTAT 1300
65 TTATGTGAAGARAAGTTAGACAATCTTARAGTTTCTCACT CCCCATTTATGCGATTTTGCGAGATA

CGCTTGCTCAAGCAATACARAAGCACAGGGAT TTTGAGCGTGGAATGGACTCAATTCAGGGAGCT 1365

GCGAACGAGTTCGTTATGTTTTCGTGTCCCTAAAACTCGCACCTTACCTGAGTTAAGTCCCTCGA

TTTAGACATTCCAAAAGACTACAAAATGGARAACATCGAT CARARAGT CTTAACCCCCTCTCTCA 1430



- 43 The nucl eotide sequences for these two vectors are shown below (1)
Plasm d pHP1 shown in double stranded form (top strand is SEQ ID NG 1;
bott om sW@EMH6HE4EEQ | D NO 2) 5 PCT/AU2005/001211
GTCATGCGCGTTGTTTTTAATTACATTTTAAACAACTTGTTGTTGTTTTTACATGTTTTACTCGC 65
CAGTACGCGCAACAAAAAT TAATGTAAAAT TTGT TGAATAAEAACAAAAAT GTACAAAAT GAGCG

GOGCGOGCGT AGGGTTTCTCATT 130 10
A OOOEOaA Y B A R o O e e A EA T A
RS saan.: e stias aate S SRR oA R A A da R s S A
AAACACCACGHTTT, T AT ETCTTISKATSARCSEEPRETGAT 15

ACAGAACT TCT T GBCARGACTFAXCACAGT TOTE GO O TARCAGAACTEGTAREATEA TAAA 26660
TGTCTTGAAGAAETSE P B T CAR TS T T e A AR A A T P B AP BT T R CATR AT TRSAAT T T
GTTATGATTAT T AXCANEEICREAGAGATART AL RAGREAT AR GATAGTCE FGTAGERGEATTT 3255
CAAT ACT AN AAT TS T T IS AR ATICF T3 FAGCFASTF IS TCERIACTICTAPCATS FLRCARTRCARCCENCATAAA 20

CCT AT GT GCGGCAMAIT A RAGRAN T L AGEIFSAGT LG E&%@Jﬁéﬁﬁ%ﬁ%ﬂm 3980
GGAT ACACGCCGTITRFAAATUCET UG IAATICCAYEETACATICEHTACHE Ao ATCT

GGGCGAGA CGRAT LGAAAGTAT, GTATTAGT 455 25
?mm%%%mﬁ%m&m@%%@ﬁ%% TCA i

AATTCTCGCACAALT oG] GITTATGOOGGTTGACT 520
TTAAGAGCGTGTT%%M (o ACCGA 38°2°

CGTTATAASCA TACGATCACACTTATTATACACCAAAAGATAAGGAGTATAGAGTGGAA 585
GCAATATTCGTA "ACCTT
TTTGATCAATCAGATTTACAAAAAGCGTTGAAAATATTAGATACACT G X 62& .
AAACTAGTTAGT EZARBEREER RS : :

TGAGCTACAAAAACAAGAAATA A GAAT 715
ACTCGATGTTTT JPATAGE] AWM GPANETACTTA 2015

TACTATCAAA m&iﬁﬁpﬁ&ﬁ%&m&ﬁﬁmcm 780 40
ATGAT AGTIO CCASBTITEAGE TG T TRGA K G T GATCACOGT GG T CRCETtHEERGEETCGT 2080
CT CAAAGAGCCAE R A K A e R A A A S A R AR S A T P RS F AR A PRACEISTAGRSCATAA 845
GAGT TTCT CGGT £3Rh3 (e BBt TR CH ST ACETTE L AR AR R 6 EXARAISCEHTTSEIRAAEALTATT 5145

35 TATTCGGACCCTGAAGAGTTCGGAAAGTARCGATTTCACTCTTTTAAACCCCTAACCAARGTTCTT

CACTACAGGTGAAAAGACAGATGCATGCTGACTAAACTCATAGAARAAACTGAATCACGAAAGARA 2210
GTGATGTCCACTTTTCTGTCTACGTACGACTGATTTGAGTATCTTTTTGACTTAGTGCTTTCTTT

GARTGCAAGCAGAAARCAAACACCTAARAGAACAAGGACTAGAAAAAATCTACACTCAAARAGAC 2275
40 CTTACGTTCGTCTTTTGTTTGTGGATTTTCTTGTTCCTGATCT T TT TTAGATGTGAGTTTTTCTG

TACGAGCAGTTAAAAGAACAGCATTTGAAAGAAATTGAAGCACTCARARARGAAATCCAAAAAAC 2340
ATGCTCGTCAATTTTCTTGTCGTAAARCT TTCTTTAACTTCGTGAGTTTTTTCTTTAGGTTTTTTG

45 CAAGCAAGAARCATACACGCAACCAAAAGAATGTAGCCATTTAGCGCATTCTTTTAGCCCTAATT 2405
GTTCGTTCTTTGTATGTGCGTTGGTTTTCTTACATCGGTARATCGCGTAAGARAATCGGGATTAA

CATTCTTTCAATCARAATCCGACTAATTCATCGGCTAAACGCTAARAAT CGCTTARAACGAAAAR 2470

50 GTRAGAARGTTAGTTTTAGGCTGATTAAGTAGCCGATTTGCGATTT TTAGCGAATTTTGCTTTTT

TACARAGCARARARCTTCATTCCCCTTTTAGTCGTTAACCATTTAGCCAATCTAACTAGTTTAGC 2535
ATGTTTCGTTTTTTGAAGTAAGGGGAARATCAGCAATT GGTARATCGGTTAGATTGATCARATCG

ATCTAARGGCGAATCTATCTTGTGT TAGACATCCAACCTTACCAAAACCGCAGAGCGAGCTTAAG 2600
55 TAGATTTCCGCTTAGATAGAACACAAT CTGTAGGTTGGAATGGTTTTGGCGTCTCGCTCGAATTC

AGAGATTCAAGCGGTTTTGCACGATTGTTTGCTGCCAAGAAAACCAACAAGCGAAGTAAGGCGCA 2665
TCTCTAAGTTCGCCARAACGTGCTAACARACGACGGTTCTTTTGGTTGTTCGCTTCATTCCGCGT

60 TAGACAARAGCGCATCGCAGT TTGAARGCGTAGGCGTCAGAAGTGGTTTGCGTTAGAAT CARACA 2730
ATCTGTTTTCGCGTAGCGTCARACTTTCGCATCCGCAGTCTTCACCARACGCAATCTTAGTTTGT

AGATAGCGCARACCTGGCGTTAGGCTAAAAAACCCCTAARAACTAARACCCCARAATATGTAGTGC 2796
TCTATCGCGTTTGGACCGCAATCCGATTTTT TGGGGATTTTTGATTTTGGGGTTTTATACATCACG

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

TCTACACAATTAACAATCTTTAGCTACAATAACAGCGTGTGAAGATGCTTTCACAGCGGT 60
70 ATTTCCTATGTGCGGCAAAATTTGGAGCAATTAACTTGACTTGGTTGGGTTAGTGEGTTG 120



45 AACCTAATATCACCTACCACAATAACGCTAATAAGGT CAATCTAGGGAAATTGAGCGAAAGGGAA 910

TTCGATTATAGTGGATGGTGT TATTGCGATTATTCCAGT TAGATCCCTTTAACTCGCTTTCCCTT

GCCAAT CT WO 2006/ 0GdAAT TTTTCAAAAACT CAAAGCCCAAGCGAATACCCT CAICTZIAT 2003/6129(/5 50

CCGTTAGAAAATAAGCGATAAAAAGT TTTTGAGT TTCGGGT TCCCT TAT GGGAGT AAGCAAAACT
ACCGCAAGATTTGAAACGCATGCCTAAACATAGATATTTFCTRATGAGCGCT TATCAGAAGTCGT TA 1040
TGGCGTTCTAAACTTTGCGTACGATTTGFATCTATAAAGATTACTCGCGAATAGTCTTCAGCAAT

11805
240

1390
0
CTTMTMATU&TW@ME%ME@AHMW&WEHJWAWG 540

AATACACT TCT TRCAARTERGTACAGRATACTESAAGABTCABCSGA20AATACHGEAMACGCTCTAT 16900
TTATGT CBAA@QSﬁ*ﬂﬁﬁgﬁgﬂwﬁFE?FF¢@%AE§FTﬁ33?5§ﬁEHﬂﬂﬁfﬁﬁﬁﬁcﬁ¥¢FFéﬂﬁgﬁﬁﬂﬁFq(l:C?\C%XTY\ B8

ATTCAAGAAAATTY
TAAGTTCTEIT

CGCTT ARG e 17385
GOGAACGAGT TCG kA ATk f Ak %Tﬂ e
TTTAGACATTOGAAMMNEAE 1430

2006/ 015445 ﬁﬁ¢mtﬂﬁﬂﬁx‘rG&tR'ﬂCEATAAGGbﬂACAA&\AcTATAGAATACTTAGATGTCCA 960

AT CT GT AAGGT TACT CREATEE A ATO T ICOERACOTAGETAAT € CAGAYS AATAGREAGAGAGT 1020
AAGAACT CAGAW CHRACHKCIACCRROEAREPRACHRCCINARGTAEAAGCCATTAC 14856
TTCTTGAGTCTTEETAGK AW‘TCC{;TAATG 1140

AAGCGCAAAGT A @@GIA?'?% 1369
TTCGOGT BECAT, & AR L ATTC
AAACAAAGCOGAA A ANOCEGE ARG e R FoidaihAl TCACAACC 1635

TTTGT TTCGCCTG OGS MECECEAGTRE ST BEABEIOEAACARCRTABCEAMAAAGTGTTGG 1440
A AR CRAARGRA AT ATPESAATEG TACGRTACTTASATERGRAAACT TTGATC 11690
TTTA%TT@TWWWWWWWWTW@AAGAG 14560

GGCTATCAGTT A CACT AR AARRA CRRERETRCT TTTGAMAG 185
CCGATAGT CAAGE kit kel ALtz et g;ﬁ I | CTTTC
AATCAAAT GTATH R AT Ao A A CCTTGTAT 183D

TTAGT TTACATAAMT@TMZ\AW&@MT@'@G&H’ ETMWT%H@%’ rGAAGIEARGGAACATA 1860

CTAPPAGASKGACAACTT 1985
GGGGCATCAAAGAATATGACAACACAAAAGGCTACTTGAAAGACACCATTTTGCAAAGTC 1980

AAGACAATTTCAATGAAATGGTTAGCTATTTCTTTTCTTGAGTGAAACCGCTTATTTTTG 2040
CTTGTGTGCTTTTGTTTTTTGCGTTTTTAGTTGTAGGTGGTAAGAAATATCGGTTTTTTG 2100
CTTTTCGTTGGTTGTAGGCGAT TTTAGATAGCARAAAACAGCTAARAARTCCAAGCAACC 2160

35  TAATTGATTTCAARCCAACTTCATTTCCCTTTTAGTCGTTAGCCATTTAGCCAATCTAAC 2220
TAGTTTAGCATCTAAAAGCGCATATAACTTGAGTTAGCAATCCAACCAATACTAAAACCG 2280
CCTAGCGAAGCGTTAGCGAGCAAAATAAGCGGTTTTAGACCGATTGTTTGCTGACAAGCA 2340
AARCACCAATAAGCGAGCGTTAGCGAGCATGGACAAAAGCGCATCGCAGTTTGAARGCGTA 2400
GGCGTTAGCCGARGCTGTTTTGCGTAAGCAAATCAAACAAGATAGCGCAAGCCGAGGTGC 2460

40  AGCCCAAGAATTTGAATTAATCCATGCGGTGTTTAGGGCGTTTTAGCGTGATCGCTTTAT 2520
TACATGTTTTAAACAGCATGCTGTTTTT TACATGTTTTACTCGCATGCGCGCGCGCTAGG 2580
TATTGGT GGTTGGAATAGCCTAAATARCGCAGCTGTATGGT TTCTCATTTTTCGGTGACA 2640
ATGAATAAGGGGTAGTTCTTGCGAGTCATAAGTGTAGTTCTTGCGAGTCATAAGTGTAGT 2700
TCTTGCGAGTCATAAGTGTAGTTCTTGCGAGTCATAAGTGTAGT TCTCTTCACAATATCT 2760

45  ACACAATTCACAATCTCTAGCTACAATAACAGCGTGTGAAGATGCTTTCACAGCGGTATT 2820
TCCTATGTGCGGCAAAATTTGGAGCAATTAGCTTTAARAGCTAGTGGGTTGGGAGTTTGT 2880
AGCGGGTATGCACT CCGTTAGGAGGCACACCATGAAAGCATTTTTGATAGTAGTGATTTT 2940
AGTGGTAATCTTGACACAGCCACTATATTAARAACCTTAGCGTTTTAATAACCCTTATAAG 3000
TCCGCCAAGACTTCTTAAGGGTTTCACTCCTGTTATTATATCGTCTTTTGARARATARGC 3060

50  ATTAARAGGCGCTTAAATGCCCATGAATACGAATTTTGAACAGCTTAGAAAACAAGAATT 3120
GGAATTACGAAAATTATTAGARGAATTAGAAACGCTCCCACAAACCCCACAAATTARACT 3180
GCAAARACAAARAATACAAACTTACATAGACAAGATAACACCAAGTATTTTGAGCGGTTT 3240
TGATCAAAAATTCAAAGAAATTATAGAAAATCTATCAAATGAATTTGAAAAAGARARATC 3300
CACACCACTCARAGRGCCACAARCCACCCCCACACCATGCAAAGATTTAGTGGTTAGCAC 3360

55 CCCTAAAGATAACACCTATACCACCTACCACAATAACGCTAATAAGGTCAATCTAGGGAA 3420
ATTGAGCGAAAGGGAAGCCAATCT 3444

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

55

10

20



GGTTGTTCTGTAAGCGTAACCTTGATGATATATAGT TATCTATGTCGGATTTTTTTTCTGTTGAA
GCTAGAAGAAT TTAACCCCCCAAAAT CCACCCTATCACCAACGAACCTATCAAGGAATTTGCAGA 1950 2
CGATCT TCWDAMAF T 1BEEGCGT TTTAGGT GGGATAGT GGT TGCT TGGATAGT TCHTTANAGBT@T 211
ATACATCGGCAAAACGAT TAACAT CACCAACT TCAAT GTGGATCAAT GCCATGAGGGAATCAGCA 2015
TATGTAGCCGTTTTGCTAATTGTAGT GGT TGAAGT TACACKST AGT TACGGTACTCCCTTAGTCGT 30
ACTACCTGACAATCACTAGGATCGTGAACT GGACGTAATCGGATCTGTATTTGGTCCAGATGTGG 2080
TGATGGACT GT TAR CAGHETASCACTHGHCTECAT TARCHTIAGAGT LA CREGSTIT AGACS ) .

AT TOOOACCCTCACACH AT ANEA T LT AT G AN CTARGE AT

CACTACAGGT GAPANREPCIISCAT FAGNMWWKNK@%WGN&EMQW?@U@Q210

GTGATGTCCACTHKH&@QMAW HE@%&T@J&A @MSAQIQJTJ&HT
GAATGCAAGCAGAAAACAAA MAAAﬁ%A%zz?S

UTAMT@WWWTW@WMWM@AWTW
TACGAGCAGT TAMAAGALEAEEAT TTSAAALAANT T GAGCACT CAAAAAAGAAATCCAAAAAAC 2340
ATGCTCGTCAATTTTCTTGTCGTAAAL,I [TCTTTAACTTCGTGAGTTTTTTCTTTAGGTTTTTTG 45

5

35

4 0

GITCGTTGRIT ST,
CATTCTT%AA 5
e
TACAAA
ATGTTTCGPTTT

ATCTAAA , i
TACATTTCCGCT$ﬂEﬁWAGAACACAATCTGWACEWTGEAATGEWTTTGECEWCTCGCTCEAATTC

AGAGATT GCGGTTTTGCACGATTGTTTGCTGCCAAGAAAACCAACAAGCGAAGTAAGECECA 2665
TCTCTAAGITCGE

TAGACAAAAGCG

ATCTGITTT TCTTCA

AGATA AAAAAACCCCTAAAAACTAAAACCCCAAAATATGTAGTGC 2796
TCTAT TTGEACCECAATCCEATTTTTTGEEEA||||IGAIIIIGEGbIIIIATACATCACG 65 2)
Plasm d P3 shown in single stranded form (SEQ ID NO 3):

TCTACACAATTARCRATET IF ACCTATAATAATRGCTY GTGAAGATES TTTOAEAGOE3T Blde hopE
gene (SEQ ID NO: 6, shown below), of H. pylori 26695 at

nt504 of SEQ ID NO: 4
corresponding to amino acid residue 168 of the protein
30 product)
part of the surface exposed loop of the HopE gene product.

{(noted in bold/underscore;

so that the expressed product would be located as

This construct, designated as vector pTMI03-8 (Figure 6)
was expressed on the surface of E. coli.
35 ATGCCATAGC ATTTTTATCC ATAAGATTAG CGGATCCTAC CTGACGCTTT
TTATCGCRAC TCTCTACTGT TTCTCCATAC CCGTTTTTTG GGCTAACAGG
AGGAATTAAC C
1 ATGGAATTTA TGARAAAGTT TGTAGCTTTA GGGCTTCTAT CCGCAGTTTT
40 51 AAGCTCTTCG TTGTTAGCCG AAGGTGATGG TGTTTATATA GGGACTAATT
101  ATCAGCTTGG ACAAGCCCGT TTGAATAGTA ATATTTATAA TACAGGGGAT
151 TGCACAGGGA GTGTTGTAGG TTGCCCCCCA GGTCTTACCG CTAATAAGCA
201 TAATCCAGGA GGCACCAATA TCAATTGGCA TGCTAAATAC GCTAATGGGG
251 CTTTGAATGG TCTTGGGTTG AATGTGGGTT ATAAGAAGTT CTTCCAGTTC
45 301 AAGTCTTTTG ATATGACAAG CAAGTGGTTT GGTTTTAGAG TGTATGGGCT
351 TTTTGATTAT GGGCATGCCA CTTTAGGCAA GCAAGTTTAT GCACCTAATA
401 ABAATCCAGTT GGATATGGTC TCTTGGGGTG TGGGGAGCGA TTTGTTAGCT
451 GATATTATTG ATAACGATAA CGCTTCTTTT GGTATTTTTG GTGGGGTCGC
501 TATCGGCGGT AACACTTGGA AAAGCTCAGC GGCAAACTAT TGGAAAGAGC
50 551  AAATCATTGA AGCTAAGGGT CCTGATGTTT GTACCCCTAC TTATTGTAAC
601 CCTAACGCTC CTTATAGCAC CAAAACTTCA ACCGTCGCTT TTCAGGTATG
651 GTTGAATTTT GGGGTGAGAG CCAATATTTA CAAGCATAAT GGCGTAGAGT
701 TTGGCGTGAG AGTGCCGCTA CTCATCAACA AGTTTTTGAG TGCGGGTCCT
751  AACGCTACTA ATCTTTATTA CCATTTGAAA CGGGATTATT CGCTTTATTT
55 801 AGGGTATAAC TACACTTTTT



7 0 ATTTCCTATGIGCGGCAAAATTTGGAGCAATTAACTTGACTTGGTTGGGTTAGTGGGTTG 120 WO
2006/ 015445 PCT/ AU2005/ 001211 - 45

GAGGAT AGK@BRIIGABACCT CGT TAGGAGGT ATCAAT GTGAAAGT AT TTGT CRTATA R 0081211
GTTCTAGTATTAGTAATTCTCGCACAATTGCTATATTAGGCTTATTTGTGGTCTAACCCC 240
TTGTTTATGGGGGT TAGATCCTTATAAGCATACT GATACGAT GACACTTATTATACACCA 300
AAAGATAAGGAGTATAGAGT GGAATTTGATCAAT TAGAATCACAAAGATCAGACTTACAA 360 5
AAAGT GTTAAAAGAAT TSR AR IAE T ECASKARRACECRTACAPHT PERCSEPAC A ARARESHACA 2 0
GAAATACAAAACCGCATCAACAAAATAACAGACACAATCATTAAAGAATTACTATCAAAA 480
CATGAAAT j 86 ;
cw(xxy«y§§¥§§x§§§$§§%§- p%%%%ﬁ%%&ﬁ%% ”| :
ACCTATATCACCTACCA@NKTNW@EC?ﬂﬂWﬁﬁE%HEﬂﬁ?@?ACEEAAATTGAGEEANAGD 650 10
GAAGCCAATCTTTTATTCGCTATTTTTCAAAGGCTTAAAGATCAAGGGAATACCCTCATT 720
CGTTTTGAA AGATTTAAAA TGATCATGGT CTTAACCAACAGG 7
'CAATTATTGCAA \ ?gggﬁﬁﬁéwﬁﬁA %&ﬁw@hﬁ#ﬁﬁ%ﬁ%ﬁt984®f hopE
AATTAGAGAGCAT €1 GAAAATIEEOGAAAT CIATEAMGAN CADALT ACCTACHT G TUS18§0Tag DNA

AGWT&WX%%”&Q?XEU% 1020

TTTCAATCTCTTAGAAGFAT ] BLITAR GRACAGCEHERARNT TNCCTC d¢080aining
CCCCTATTcnxrgTggﬁA@cg@ggxggaxgggmggaﬁgggggg' TACAATTAG 1140
GGCCAAAAA CCCTTCCATGGCT TAACCAACCCAATT TTCCAATTTCCC 1200,
CTGGATGGGAATAACEEAAEE G S S R ARG FE R Re A A CATS B A Tcansaiping
GGATGGACAAT TECAAART GGAAA T Gl I AAGRATCBTOEANGCET -Bﬁngyﬁgﬁgklzer,
GATTTGEWTT

GoAAAT AT ATU AR A CABATCERTEE IR TpRF1 332

TGAATCACGAANQNMM?WHEEﬁ$HEM@AANﬁE§¥WGTAGﬂNGEﬂyﬂTﬁﬁvwﬁﬁﬁﬂﬁﬂhgSBOR

TTTCTTACAACT 6 5
T T AT B R S L M B 2 i g f
TTGAAACTATCARB EAS T T ERATEEG SN TR THImE TS MG T R GET Tt hies 8l ¢
TGAGTTTAGAATAES TS AAEAATTTACACAAAAT CTTGAAAAAGAATTGTTCTGATGAAG 1740
TTATT TTTTAAAAAACGCCCTAAT TTTGTAGGCAATAGCGCCACAACAAGACCCA 1800
AATTAGT GCGAATTGACAAATCTTGTGAAAAAT TATCAACGCAACCTTGAAGTGA 1860 30
GTTTGAAAAACARTRTEATIBOCT TG QA TOATA G AR ACATALACGEETT AGTAGA 1926

CECCLATCAMGREL ST CRCEOAANME L €8] TR CHAHRE TERMFT 4k ¥8 son

of the 135bp immunogenic coding sequence from the Hepatitis

C virus (HCV) core antigen. The PCR amplification using Taq
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



AAGACAATTTCAATGAAATGGT TAGCTATTTCTTTTCTTGAGTGAAACCCCTTATTTTTG 2040
CTTGTGITGCTTTTGITTTTTGCGI TTTTAGI TGTAGGTGGTAAGAAATATCGGTTTTTTG 2100
CTTTTCGT Wesdob638 I{3CGAT TTTAGATAGCAAAAAACAGCTAAAAAAT CCAAGeAMG2084/000 2135
TAATTGATTTCAAACCAACTTCATTTCCCTTTTAGI CGT TAGCCATTTAGCCAATCTAAC 2220
TAGI TTAGCATCTAAAAGCGCATATAACT TGAGT TAGCAAICCAACCAATACTAAAACCG 2280
CCTAGCGAAGCGTTAGCGAGCAAAATAAGCGGTTTTAGACCGATTGFTTGCTGACAAGCA 2340

Ga0GTT AGCOGAAGET T T

TACATGHTTTAA€££§§¥G££E&EIEIIEACQEQTTE@A@ECGCATGCGCGCGCGCTAGG 2580
TATTGGTGGT TCGAATAGCCTAAATAACGCCAGCCTGTATGGTTTCTCATTTTTCGGTGACA 2640

ATGAATAAGGGGTAGT TCTTGCGAGT CATAAGT GTAGT TCTTGCGAGT CATAAGT GTAGT 2700
TCTTGCGAGT CAR A IS AT T (T TER €A T LA TAAGT AT LI LCTICAGEYTATCT 2760 4 5

T ATGT GO T AN AT AR AR LA T AT T SBB O+

AGCGGGT AT GCACTCECTTA GrAGECHE ACQATRBAANGCA T LEEGA TAGTAGEGNIE EL c2340n

TOOGOCAAGACT Tl AN T AT G TA ATATCar S TR A 3060 Y0
GGCCCHTARATEE CERTERRaA "

ATTAAAA e oin

GGAATTAGGAAART did TAAAERRT TAEANAESEET mwam&w&mo 3RO hopE
GCAAAAACAAAAAATA CT TAGACAAGATAACACCAAGTATTTTGA TT 240
TGATCAAAAATTEAAA %AM’&‘A & &

CACACCACTCAAMé?&iIE(Ew@(ﬁEfﬁEIIHEyKIﬁGIKJH#KE@HH?&EKIEH@WIH&Zﬁﬁ@@rﬁe&

CCCT AM@TAW%M AATAAGGTCAATCTAGGGAA 3420
ATTGAGCGAAA 444 itional nucleotide sequence that was
cloned is provided at SEQID NO 4, which includes a 135 bp segnent WO

2006/ 013445 BﬁEé%BQQéf%ﬁ’ﬂ@ids -8 H&d pédal ercpdes &pﬁﬁléﬁa&éféﬁn@@ no
acids (SEQ I D NO |l er 45 amnoofségd peptide is an i munogenic

pol ypepti de HREPHE- I-ﬁ?)éh t‘i’%l WRtsI{ ¥Ry 2t ant% wEHe théd eic acid
sequence enchaingstde dibd anhe oeast s Sigqepsf dehé SHCShOiNE’sé)ﬂl: ovasv th t he

i ndi cated 135,08f}0081 8¢Swestern 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 (pHB8.0). The cells are then disrupted with a
French pressure cell at 15,000 lb/in?. Broken cells are

25 overlaid on a sucrose step gradient of 1ml of 70% and 6ml
of 70% sucrose in 10mM Tris-HCl (pH8.0). The outer
membrane fraction is collected and pelleted at 150,000 x g,
and the pellet is resuspended in 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-HCl-3% n-octyl-polyoxyethylene-5mM

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



underscored. (SEQ ID NO 5) CATGAGCACG AATCCTAAAC CTCAAAGAAA AACCAAACGT
AACACCAACC GTCGCCCACA GGACGTCAAG 10 CGICG GCCCGAGGEC AGGACCTGEG CTCAGCCCGG
GTACCCTT&® e8060T3ddATG CCAATGAGCGG TTGCGGEGTGG GCGEGATGEC PHAGHes/683211
CCGTGCECTCT CGGCCTAGCT GGGGCCCCAC AGACCCCCGG CGTAGGTCGC GCAATTTGGG
TAAGGTCATC GATACCCTTA CGIGCGGCTT CGCCGACEH C- ATGGGGTACA TACCGCTCGT 15
CGGCGCCCCT CTTGGAGGCG CTGCCAGGEC CCTGGCGCAT GGCGTCCGGEG TTCTGGAAGA

CCTCTCTCT TEETGETS TRes T AT S0 B Fbiniaanc

CTCAAAGAAA MW@G?”M@G@#@E“%T Gs A @tg@@%
SEQ | SA%T;%H%G@ GTZ??CMF ﬁl; qE‘% {;IO! s%oned! i n;to the hopE
gene (SEQ I D7 W %1 ‘f?l/ze%@s BYCERGDAM SEQ I D

NO 4 (ndt edsuhjbotdﬁundesﬁselép pobyaespbmdidg gelaglémﬁ@pl:iiodf@aflue 363
of the pr ot ei pr rodyct wou e. |l ocate
as part of tﬁéégbrfggg%ip%g%%%op ofﬁi(cﬁgﬁIS-?O(%‘%i gceanne%per outietse

construct, d@Bi Jaatedngd pettdenpTf DBe8g€F|ég'ui eele)ted/\m&mprgi%eact oh @ he
surface of Ein€sl L om@5T A SCGAT AGHATA T T TALS® oY

CTGACGCTTT 1n lcg(@g 1CT CTACT ?TT&I" CCATAC CCGT wlrfﬁg %A%
AGGAATTAAC V3¢ TETAL FERAARARESTT §RIT AR T TR eXdes TCTAPICRBCADRFTT 40
51 AAGCTICTTCEATE GF@ AGEECCREST 60T Gau F (Y T ATAT Aa GRENEE AR TTmmidi9db PJ@AGCT TGG

GIT
rsrooceT LGSR SR 50 TR S
TGCTAAATAC 2FpATr@oabranes can be loaded at a concentration of
15ng/lane. Electrophoresis is then carried out by SDS-PAGE
on a discontinuous 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



251 CTTTGAATGG TCTTGGGITG AATGTGGGTT ATAAGAAGIT CTTCCAGITC 45 301
AAGTCTTTTG ATATGACAAG CAAGTGGITT GGITTTAGAG TGTATGGGCT 351 TTTTGATTAT
GGGCAT GCO¥0 QIUBMABBCAA GCAAGTTTAT GCACCTAATA 401 AAATCOACTTAUL8BAAEGGT C
TCTTGGEGTG TGEGEGAGCGA TTTGITAGCT 451 GATATTATTG ATAACGATAA CGCTTCTTTT
GGTATTTTTG GIGGGGICGEC 501 TATCGGCGGT AAGACTITGGA AAAGCTCAGC GGCAAACTAT
TGGAAAGAGC 50 551 AAATCATTGA AGCTAAGGGT CCTGATGITT GTACCCCTAC TTATTGTAAC
601 CCTAACCCHe CGAARA GEGI 1T 51 TTTT
COGGTCAGAS, COMTATTTA. CAAGEATAAT OO AGAT 707 THABCHT B AGr KL A
CTCATCAACA AGPTPTHEABITERECRTEST 4797 IAREEETARTA AFCKETATWALCTATTEGAAA
PCTT ALZ00S! 00121} 47 - CTOSAGATCT CEACLTGCTA CUATATGGSh, ATTCCAAGE
TTCTAGMCA  ARARCTERRET T ERMARBAGEY AT CTEARFACROEBLAT CUREL CAT AT ORT E=7S
ATCATTGAGT TTAACGGEGTbECASCTHOESeTCHY THGERC: BATEAGAGAA EARTHTCAGTori -
CTGATACAGA TTAAALC G %gthl“@’?kagﬁiefly’ one net hod of acconplishing the
[

i sol ation of hopE geneis a Ication fromH pylori 22695 by using Taq
DNA 10 polynerase. The upstream prinmer 5 AAGGATCCGATAGGAATGTAAAGGAATGG 3!

(SEQ I D NO 7)rheoeguiiretiend sBaail raplecaffohhendewnsts¢agLpr bAeL chieve
§ D 8 a ECORI S|?e

5' CCGAATTCT GGCATGAACCCTTCCA- 3" _(SEQ | D_NO:. 8) ,cont al ni ng

can be const PYcBEd Hy a0y RYTReBNREsFROHBsEzeFolisPdasRids {RedPer ki n- El ner
Appl i ed ByospB8R82R) .1 nc. nodel 332 (ABI; M ssissauga, Ontario, Canada).
The resulting PCR fragnent can be blunt-end cloned into the EcoRV site in
pBluescript Il KS(+) in the sanme orientation as the lac pronoter. 20 PCR
primers can frestbucgedi ghutitlie vaserrst wenubeqtiestedsforctéphieazyor sites

into the hopEnggBenf er EB§§rEBQHH.0£y§B§il§§b9iEggugggeggﬁpQQQ&ngosequence
from the Fbp%&&%king shuttle plasmids described 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 1n Example 1, hopE/HCV core antigen fusion

25 protein can be expressed at the E. coli surface. The
product of pTMIO03-8 (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



C virus (HCV) core antigen. The PCR anplification using Taq 25 DNA

pol ymerase can be performed using a touchdown anplification procedure as
fol | ows. WARIBORS44her nocycl er is programed for an ini PCHAUd®SA01ZIAL I ON
step of 96C for 4 mn, followed by 18 Cécles at an initial annealing
tenmperature of 65C (for 90 s), which is décreased by 0.5C 30 for each
successive cycle, an extension step at 72C for 6 mn, and denaturation at
96C for 1 ni mndSueddqueantace tamgpkebbqnenbetheThéraHvéBtagele$,tams

additional 14N GRLT 040Kahes 631,091 PERLOLIRD Y USRI £2Choue 1

ext ensi on an énaturattion s a cons
t enper at ur e. fPive assssismeng aﬁpﬁh@oﬁfﬁ§cth§nneparpf|éhebyacchuan;on

preC'p'tatedgﬁk&Qd%&@anQ%er%ﬁg wa%etheleagebxfdhees&hggeWkBQ kh%wﬁ'enow

f ragnment merase. The.PCR products can
restrictidn @Hf}ﬁ@ P@dﬁéﬁoﬁepﬂﬁé ﬂ&nﬁ?éyeoﬂhﬁmmﬁﬂﬁ 9@f26@6ﬂ@19445 The

PCT/AU2005/oggzbtotelﬁsofre@mgmbgdlbnu@uan aMpUOﬁasabeemeehewnsueh as
pTMLO3. 8 und of, the _ara I ndu ronot er, and

cant r ol
t r ansf or med |n ) E% S RPGS R Ss ﬂe&&%% E 958I8ﬁe§nc5ﬁ958eF58Htlfled by
usi ng oI|goﬁ@@h@@ﬂﬁd@1pm5nexp5eSAGAGCIAAGQBCEﬁca§En(SEprBmHEh@ly,pIus t he

reverse sequeRithd ePkie ergnsagﬁ a8PkhbbealibBr16aChbaMEn | dBABLLEg

cl ones can be sequence ver he ITnserted res
endonuc| t4se 98 easiges ip PéaFﬁaﬁ€ andHENagnRé&IERr 685 hadCEE§hrUQtﬁdduced

into the hophsigeneheTpeotd2bn derverepedi encedipglseguence fromthe
Hepatitis C virus (HCV) core antigen can then be inserted using standard

techni ques. 15 Once vector pTM 03-8 had been created it was transforned
into E. coli A numberwad prowotatrs3¢@n Bel bsedelr thenshhatvestedtapd.t he

expressi on 0f4he 1 YCY N $8 Lo VRS quBfkg”ﬁgdBXiMfétSEQhékOEy a natural

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 pTMIO03.8 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.



20 Briefly, a procedure for this is as follows. Cells are harvested from
about 20 plates and resuspended in 20% sucrose with 50ng of DNase |

(Boehri ny&r2006/01¢S m) in 10nM Tris-HCL (pHB8.0). The celRGEI/AU0%/60amt1

di srupted with a French pressure cell at 15,000 Ib/int. Broken cells are
25 overlaid on a sucrose step gradi ent- a2 |41 of 70% and 6m of 70% sucrose
in 10nM Tris-HC1 (pH8.0). The outer nenbrane fraction is coI | ected and

pel l eted at 150, 090yt Gsit@dItht f&;ﬂ%éﬁorﬁ Swiﬁﬁw HOUR ©f gen
distilled water. 30 Alternatqu er nes from 500 m of o%phase
LEL‘E)%MSI‘F s- HEX

culture can Pk Shehi IFRPT g BydiRs nfocused on

oct yl - pol yoxyepiypesiee i me Ldxed eﬂaﬁozzegﬁ‘oltmemtum witEcH rtahﬂj]e&,d frg 30m n at
173,000 x g._Jhe IIet S __res nded |nt10rr1\/ITr|s HC1- 3% fac

n- oct yl - pol y%x%%?%y?%r%ojamﬁ PHe. B E I Fub=T e Coble S 3% and
centrifuded ¢brH. Joyd orat 173,000 X g, and the supernatant collected. A
Western i mmunobl ot i ndicated the presence of HCV/ hopE in WO 2006/ 015445
PCT/ AU2005/ 001211 - 49 the supernatant of the second sol ubilization step.
The super nat B#¥MEdnt B} bt HAS b i SRy xder tanararguathi \olthe wie

00(}/2!(3 I\/:/Trl isof'lc‘én&iﬁ‘iclﬁtﬂd dré‘%ét‘#dd’?'% rf@ﬁ'égnag%}éj%clyﬂuﬁé”#éﬁ@cg(lﬂﬁl)t and
6 (vol /vo ero] ,an subj ected to o pol yacryl am de ge

el ect r ophor e % g gfﬁ@i‘} c'I”fmf TodI Ht® ‘E da% MS%xci sed from
an unst didnedppact i cml ointhevgelAmmﬂteénﬁﬂhmeimlgftbabénék{a leta 110MM
Tris-HC1 (p D) Iut|

super nat ant Q?%e%ﬁ %%A%i?a$%?€%%t 15 c o pluvati?/d

a Western i rﬁﬁm@%l’b@ne%é' gTke a@ﬂér@lﬁ‘—r!%cmﬁmjesem traﬁdewelﬁorlrexlanpl e

i solated OubploFEMERESSe & adls hifr ¢ DAL Alm B CRNGRIY TddH nakd/ (]
El ect r ophor gil Sist e bﬁ Dé‘} PAGE ,on a dlyg:kodrﬁel nuous(l 12%

he%’t car r| ed out
pol yacryl ani Y22YRE . LbrRA RS YRS LG P %t 50 h A AP RIGIES iaC 4 i | | i ant
bl ue. FA5 WeébAP), an essential component of the cell wall

peptidoglycan of gram-negative bacteria). 1In 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



i mmunobl otting, unstained gels can be electroblotted onto | nmmobilon-P
menbranes (M1 Ilipore, Bedford, Mass.). After blocking for 2h at 23C with
3% bovi nyernemsaspum n (BSA; Boehringer Mannhei m) - 0. IP6TTABE0S/A0211Si gna)

i n phosphate 20 buffered saline (PBS),_tgs menbranes are then incubated
with a 1/10,000 dilution of anti-HCV rabbit antiserumin 1% BSA-0.05%
Tween 20 in PBS for 1 h at 37C. The menbranes are then washed with PBS and
i ncubat ed wi EXAMPLES3000 dVIRULENCE: ARsal kal i ne phosphat ase- conj ugat ed
secondary 25 anti body (Bio-Rad, R chnond, Calif.) for Ih at 37C. The bound

anti bodi es are detected w,th_5-br nn-ﬁ-chloro-S- i.ndol yl phosphat e (BCl P,
Cal bi ochem f£§ $65cxibed iip FxaRglesi ¢r 8BAué: t FetdrapraGieenB?sedi gna) 30
EXAMPLE 2 EXWBESSIreNsMcGT@SSpHAND ShHECEPONae AbPEGENSo fFERoSIABRG

EXPRESSI B H0pE i S .a_natli rotei,n of H lori_and_is _tolerated
by this g?gaﬁggﬁggﬁHggaﬁg% ﬁgtfgbégﬁgéghsfpugtma§§gééeFﬁF%f8? 8x8?8§§ing
forei gn anti genbumanct Aer thet presegousxgepdepr edmord nenmedepylior useCt ter H.

pylori/E. colemsidttlhg veqiors it n eadil
T AL2OOS! DaTarpdtirads g%vgﬁé§g§§a§%dEEEPPbggbaﬁgggcﬁﬁgﬁﬁgéégégfdexanple,

vectors conp¥SSeRg RoPFrIdfed d64 1¥PT¥sCind RRAKBASOMRPER2ALY askivabl e
for each hostolkaiker & fmighlerierel wde agaaamalor inehhaiagphenusah/ karagyci n

i st | t 5.t b ised_by.both t E
ol “andt . “Bytare, RReindd BbIgnat LocRengno e Pag it BREATA HoPE 2
replication twaBsgeolic cdwaie achieveglory tsi ediady auskeolofyikmdwn E.
col i p'as”‘die%%oﬁselQoP§%3%%§FF§§% thueggﬁesaﬂkﬁb%nvﬁ%t%& ogan he tested

for replication” 1 n both E. ori in-vitro and conpared to
exi sting shuttle plasm ds described in the literature.

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.
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A nunber of pronoters can be used in the shuttle vectors. Ideally the
pronmoter used is inducible either by a natural 15 in vivo col oni zation
mechani sm®tookielsdeobact er or by induction with an i nnoc@usuicoveauf f or
chem cal that can be consuned. For exa ;LSeL the pronoter fromthe H.

pylori histidine kinase HP165 that is reported to be induced by acidic pH
and may be a virulence factor related to gastric 20 nucosa col oni zation is
one such pronoter. The benefit of thi Q_ﬁz&m&ter is that a construct can be
made in vitro with the foreign antigen only becom ng expressed when
exposed to the acidic enyi f rrucosa 25 O her
pronmoters include the arab b ENCE, DY pTM 03. 8 and

Fl aB si gma 54 pronoter (Josenhans et al ., 1998 FEIVB M crobial Lett.

161(2), 263-73

[ 7
constitutive @Attinﬁ%lﬁbg’g%lsuéﬁo%%s%y@ ?%&V rlgorrﬁ]g Sggl‘lbr? gr%{]%? of | 30

Sal nonel | a whi i B. imdierd i n anaerobic environnents (Chatfield et al.,
1992, Biotechn QEXall%‘B)vs 82305 T Séib:hié%]ylrﬁ)f % e*uese profhot ers
tofunctlonln or1 can be tested usin syst em devel oped by
Angelini et auNOJ(%%a ¥o% F’Y%tsTﬁlélP 493 101—1@7171%axn@%h@m0%d GFP 36
reporters as af s@asDelts Die PsONDY etﬁlP-Ptcbrvl)PYgi\Feayé"u PY$ ObdweP! asgn d vector.
WO 2006/ 015445 C?’ A%JZOOC?lg?lle 5& Jhe t (_!1 &9 of expression Wl
depend on the EATTEe FEFIGRNE P o%l%c YiEPWRE udi®s fogused
on the HopE pradeeects arxdhfﬂsremcqao('yfmems de@s%)/\hl ch target the expressed
pol ypepti de (e oP@éfgt?@) % % e};mﬁ w&ﬁé’rﬁe (g’l asmd

e us of “antT bi

stability is so ver%/
resi stance genebhesim %@'ﬁt?e@mlr/@t%lelrerﬁfh%nto b@ratplla@mti Wmenbnm S

useful in vitroyish! 865 ASv&F aghd C@toidsyi vo. An alternative is a
bal anced- éet hat




system for exanple, the asd gene that is.used inactivated in Sal nonell a.
The asd gene, which exists natively in H pylori, encodes

aspart at s¥@2@eMiiziehyde dehydrogenase (an enzyne in bROExH00&0011Ipat hway
for diamnopinelic acid 15 (DAP), an egsggtial conponent of the cell wall
pepti dogl ycan of gram negative bacteria)>”In the absence of DAP, asd

mut ants undergo |lysis. Since DAP is not present in manmalian tissues, this
bal anced- | et I&@ﬁéﬁm i mpo &ESPARTSEMN OF e YERULENCES AND ANTIGENIQIMIYOIGF t 0

carry the 20 reconbi nant asGrgeRATCPMMPERATGRE aFMsdrvE U .de, 19 use the
asd gene systemthe genomc cog% TSI i ng
st andard gene knockout pro S This strain of H, pylori will then only
grow 25 with the supply of DAP or with a plasm d that contains the asd

gene. O her St th can be used for simlar rposes include E. col
enterotox?n 3%1650 5%5%#§ﬁ na(8?9055Cbﬁ@@?aﬁ“Sﬁlégﬁﬁggﬁt§?lﬂ&F &Rts can
al so be used exprssesn/medhfdosdlion mfuae peseensembbanes pebtadnyvaice are
CT and E. colire QMoRALQLDE WileT) t\g&gre%ar&u%arst%%%qg i3 geny ang Lysed to

the LTB and CIB nutants that maintain their strong micosal~"a j uv&nt
properties bHeSEIieed dRat¥@aPLe PeddBegaugri sircgd cOBtWOL2QT6L018445

PCT/ AU2005/ 0@ni2kl wereS3n fe¥AMEL k12 hVERWE ENCEy peDEQ ﬁ%d@@%C%EQQQnLn Eé%&ples
1 and 2,15EIG§Rg%Fter-%§sed vect or s %ucgﬁas HP3 and pHPl1l are capabl e of
provi ding° 5 protectrofCAg%i WEES HFEG: FOndeherMiRfnRIFSSERER 8% 4bssnse or
human. | n t hefpibsoyloexanpliee aemer biedmadeld andusegoh@hsdesenahtabedihe
utility of ugj | ih¢O -hased . t rovi de delivery of a
pharnacologi%EﬁﬁygggfﬁseAﬁno%%%ﬁ?éggf ﬂﬁf%%géggfgag %ﬁ%ﬁﬁf&egngpuaFﬁﬁyé
human. The 1@3%hEilhd Smedel confixm epéenigagénpnsTabile Bhehawsi they of a

serology and histology of the mice used.




transgenic strain of H pylor
expressed surface antigen in vivo.

pyl ori,

tenperature-sensitive H

contr ol

pyl ori

to elicit a serol ogica
Mce are infected with wld-type H
W 2W6/0tHeY 15 mice are inocul ated by-gavage wRQT/AU2005/001211

as described in Exanple 2. Sera from both
and test aninals are assayed fo¥7 anti body and gastric
are perfornmed on sacrificed aninmals in accordance

res

ponse to an

hi st ol ogy
with the schedul e shown

in Table 1. A npuse urea breath 20 testagpp 3l so be used. As shown in Table
2, a 50% decrease in virulence (from75% to 40% was observed. Specific
i ndi cating a serol ogi cal

antibody titre increased 4

response.

fold above baseli ne,
25 Serum sanBlBELENCE ABRcBERDLOGY eCOMPARIZION 284TUHAB weeks.

At

these tines 10, 10 and 20 ani mals were sacrlflced and gastric histol ogy

per f or med.
Week M ce*
12 50 10 40
Totals 50 1
2006/ 015445

STUDY At a=D

Vo VaVoW_N]

a4 A AL

A, VU aVaVaYull W aY

19149

—+-N \/um QTI DY

\U <UVO/TULOH#AF0 I'k, TTROZ0UUJ7T UL Z1IT -r TABLE 1
Week UsddiiSer ol ogy Miicst Bseshyy SAP I edehiii s tRermgiyni [ 0. sE6e0t 40{ 0 0
10 109.|Rem4n4Qq10 30 10 218.4 48 3D 30 20 20 {1310.4 49 O
3040 5 "C'STBD'% femates, T40test—and—10—~contriot—WO
pCY AaLA0054881211 - 55  TARI E180 PONFR CALCULAT]I ON VI RULENCE
. 084ana Pow@o:80ﬁoand vari pus {gdectjon Rates |[of H pylor
48 180 180 180 180 7862.4
49 0
Totals 180 540 180




Nor mal =75% vs TSHP=50% n=58 m ce in each group Normal =75% vs TSHP=40% n=30
mce in each group Sanple size of 20 will only give you 37% Power: to
detect aWwd tpepEBrese (75% vs 50% and 62% Power: to detRaivAGods/é0izrience
(75% vs 40% . In order to use a sanple size of 20 you would need the
infection rate in TSHP to be at |east 3%®oer less (wth 80% Power and

a=0. 05) 5 WD 2006/ 015445 PCT/ AU2005/ 001211 - 56 EXAWVPLE 4 COVPARI SON OF

VI RULENCE ANEX AN 655N CI TY ;¢ %EB%OTW@REEW@NE SEnEYE ovk
STRAINS 5 I n order detect & oF change |

expressi on/ nodi fication of = = Hte: are inocul ated
with tenperature-sensitive PNEmmwmmccmmzndmﬂnnqbed in Exanple 3. An equa
sized control group of mce were Infected with a wild type H pylori
strain. Non 10 invasive neans were used to determ ne presence or absence

of H. pyPoriln Mutenete derethstirertthes Heohidwsbd are aiid dratlywaasiniemat i on. At
sacrifice, SR &ﬁﬁ; it @?% ﬁgnf

col oni zati on. ls(;thagbcIS)(gJyo ﬁoﬁv%&{ ﬁféms?ngr%)losogy an I st CH) %c{:c'reﬂ Jsed. WO
2006/ 015445 TS9 A@%Hm@ﬁte with WL@@W%LW% SERAARY 1

COVPARI SON Sﬂ'w@éd/a&fé( Mare deel sierbSaiaitod) Hsd@ Qs Adifesdt®tyith

Remai ni ng O tZIhSeO 8l ) type1819 1;%91 é1r81 1s Oralisno 1 on1810nv7a83612ve4 megagns are

10 used to determine presence or absence of H. pylori as
described in Example 4. At 6 months post infection, all
mice were given intraperitoneal challenge with 10 times the
LDsp 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%).



Total s 180 540 180 5 WD 2006/ 015445 PCT/ AU2005/ 001211 58 EXAMPLE 5 LD50
STUDY TO EVALUATE TEMPERATURE SENSI TI VE H. pylori VACCI NE EFFI CACY FOR A
PNEUMOCOS@AL00#0F#43EN 5 I n order to denonstrate the Hel iRis¢2085/00aged
vaccine protection effect froma stand pat hogen (pneunbcoccus), mce
were inoculated with tenperature sensiti H pylori by gavage. An equal
sized control group was infected with the wild type H pylori strain.
Non-i nvasi ve means are 10 used to det eEABRE firesence or absence of H.
pylori as described in Exanple 4. At 6 nonths post infection, all mce
were given intraperitone LD50 of live

vi rul ent pneunococci type SO =D fothod of Aaberge
et al.. (1995, M crob. Pathog. 15 18: 141 152) As shovvn in Table 4,
allowngfor 75% | et alltyln r thes as a power_of 0.8
to detect a B99% dedt&dse in rl}'}ortaPs? (% Y29% 00} 1S WOG/B‘?%‘@ ent
PCT/ AU2005/ 001211 SemaiABh&E 4 LD50 TO PNEUI\/DCOCCUS FOR | MMUNI ZED M CE Week
Mce M ce Used $erol ogygdl stol ogy Adjistmenty Remaining 0 60 0 0 24 60 0
25 60 60 0 O 1%?5 26 066l'ot als 60 0 0 5 WO 8006/015445 PCT/ AU2005/ 001211

25 60 60 0 0 1365
26 0
Totals 60 0 0



- 60 EXAMPLE 6 DETERM NATION OF H. pylori STATUS OF M CE: BREATH TEST
METHOD I n the present Exanple, the urea breath test used in humans 5 was
adapt ed wae200600184€e. Ten nmice were fed a diet devoid ofpdivsebzes/furnooked
soy). Mce were then admnistered 3.7 kBq 1141C urea in 200l flavoured
citrate by gavage and placed in air-fidle&d 2L 10 plastic zi pl ock bags for
20 mnutes.- Mce were then renoved w thout exchanging the air within the

bag. Hyam negxa@prle ngrol in @EWNAW tdmenHl p&ﬁfeﬁrm w Nidkant
was added to the hyam ne sol U count
of 1,000 dpm 15 EXAVPLE 7 SFoWAN-ST : onflrn1V|ruIence and antlbody

response in humans, a strain of H ponr| like the "Baylor Strain” will be

20 enpl oyed 0 er ted 1. The ect ed

i ndi vi dual s aveﬁ@n%gegéw%lﬁ) érr‘ordeﬂae Jéa Eﬁﬁeqa sfog'fse arég’é M3 no
evi dencedof wad eaﬁiamrﬁd wideh repeitded s vi ruses or HI V 25 2. The isolate is
a single strain, cagA negative, and sensitive to netroni dazol e,
clarithromycin, tetracycline and anpxicillin. 30 3. Volunteers to receive

a chal | enge B9% TERR (XS0 590 MRl REQFT ©hisEea IRy (unreed 13y of
peptic ul cerm@@ weEdI Ngh & d dhi B Ate METE3 . NOcB@ UMy et agt 2\Morui1 young

chil dren, no all ies to.the antlblot (o} ht b e ed to
treat the | n Nk efégl%%qef dhpIN 19 BN @][a‘f)ef‘§ AUhgan%rét]r ‘ﬂ;ﬂ%
bedt i me10f ol i bawtli byz gulhd ok dbagd | or A0 khimpyes i iMideefeds athen\O

2006/ 015445 fgagégéxwggﬁgUé”éxchanging the air within the bag. Hyamine,

0.1 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 1s 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



- 61 orally in the norning. Subjects are contacted daily for 14 days. A
13c-UBT is perfornmed after 7 and 14 days and endoscopy wth quantitative
cul ture awval20vemtsaudgy after 2 weeks and 3 nonths. AntibiDAUZBsENRILSEd tO
eradicate the 5 infection. EXAMPLE 8 DEVELOPMENT OF EXTERNAL CHEM CAL
MARKER FOR THE DETECTION OF WLD TYPE ANDY OR TSHP IN VIVO 10 An exanpl e
of a chem cal marker, that may he used for the detection of wild type or
TSHP in vivo 9%V f%éélh&l“}?énl@SSN)GUbﬂﬁé'@t BF& Goatactaldl clalily §I¢6Wr14| n

Figure 4. St uﬂay@s in 1@€FUBET 8 peeoamddcapvent ogal i@téa_l;@vsnéhom t hat
lLe for the diazo-

15 intesti naI cteria are solely.,r onsi bo

reducti on, SS08Y NlFﬁb ta&é%@ SrEmaga hS§N°éﬁGYtﬁétPéI@ase of
sul fapyri di nevwk‘.s Mnmm&mltlh(syl aneib i blted canayee (e dMticC b redlialayee s hiehi s
reaction is referrnqd 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 germfree

rats show no gxwimience of SSNEV@WP@@@&I @rn“ EXTERRAE! @'HEPQ%SA%V MARKERE FORS
have been shown 10 have di @zZoreduc tic
studies have indicated that%_}ié_ogtg QEMILD TN REn ANDAORZBSHENIN The

presence of simlar analogoﬂ&W&Equences has al so produced a negatlve

resul t. der these circunstances a 30 transgenic strain of H pylori

( TSHP) Ich has a viable and functional azoreductase (azr + TSHP) can be

used to assé@s exig@plee off at kbemicadk megkerl abaitdmpyMbe3uBadi fodi gast ed by

FCOR | and_ Hadlldki oAN®e 314 43080 ¥ 18 hgnﬁ\yq%degt @%ﬁfgﬁﬁzz%ee from
a

Bacillus subtjlis treated coR | an enera
(SSN), the structure of which is shown in Flgure 4., Studies

in germ free mice and conventional rats have shown that

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.



vector containing both HopE 168aa and AZR named pTM 03-azr. WO 2006/ 015445
PCT/ AU2005/ 001211 - 62 This plasmd is transfornmed into E. coli to assess
whet her wveapesssien of HopE and the B. subtilis AZR occRCBAUWIEN@211 when
simlarly treated with full-length hepatitis C core antigen (HCCA
denonstrated transport of HopE:: HCCA to ¢ 5 coli outer nmenbrane enpl oyi ng
western blots and anti-HopE Abs. Mce (n =30) are infected with the azr +
TSHP Dby gavaﬂﬁlénglagﬂgé ng??§H§§§§hQ@ iﬁty'ﬁo L91PT 0dUsEsess wheth :
5-aminosalicylate 10 and dine (and their respective con ?es) in
uri ne and fa@é@§eﬁ§l@§t95IH@ﬁ%da%@nﬁhet tafngéﬁl%e@Z . OCERRP @I@%E OF

DI AGNEX BLUEwﬁgnﬁsM&BMERlﬂﬁtIe@téldaaﬂ@ﬁtf@lﬁggé\ﬁg B REPEKi Bl yed £9psi sts of
an ion exchan e reS|H &ﬁgbg |tetXE89$ con ated_w.th a q¥ (Azure-A).
This test rePP $98R {HE CPRAFtfAked BT AR rtc%ﬁbﬁﬂ% | HRCh sBRsbei at es
at pH |l ess thadi2obtattmemihach empboﬁymg|@e$bsnmb@ﬂoﬁﬁdaﬂ@p@@tﬁ-ﬂ@pmhe
urine. Persogﬁ 20 without dye in the urine are achlorhydric. This principle
is shown in gure 5. The sane principle can be used to test for H pylori.
For exanple, a dye-resin conbination which di sassoci ates at pH 25 > 7. 0

coul d_detectmipgass Lboj NaréeshReveen ol van Whé Mok 8. dfib spyoyd %é oguge a
pH> 7.0 in the my where H, pylori resides thus releas

dye. Mce (n°2 §8)A§ eﬁﬂ%ﬁﬁ?é?%dlﬂnYﬁV%.9@IEF?9%%GF5 %W%%?$algﬁy%%?%ln

whi | e geron f ane mﬂl‘.éappr*r'aﬂbxeﬁlsnﬂsemeﬁﬁ @@mé@tﬁvel(&hj)&gﬁwy)mAfter an
optimal peri n the H to establish an a

i nfection, ﬁgls %m%rgﬁégandls %Sta% ?% BYAR v F AL TP C??S%P
predeternined gquantity of the resin- dye conpl ex by gavage. This will be

fol lowed 35 Byn@pteg sol uti8B. of RBrRENEx M E 09 AMiardBE M ce are kept

i n netabol i cTcages and t he EXcretiom of the azure dye

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 is absorbed and appears in the urine. Persons

20 without dye in the urine are achlorhydric. This principle
is shown in Figure 5.

The same principle can be used to test for H. pylori. For
example, a dye~resin combination which disassociates at pH

o 25 > 7.0 could detect urease if the resin was given with
urea. This would produce a pH > 7.0 in the mucus layer
where H. pylori resides thus releasing the dye.

Mice (n =30) are inoculated with a wild type H. pylori

30 strain while germ-free mice (n =30) are used as controls
(Pilot study). After an optimal period allowing for the H.
pylori to establish an active infection, the test group and
the controls are introduced with a predetermined quantity
of the resin-dye complex by gavage. This will be followed

35 by a urea solution. (Range 0.01M to 0.5M). The mice are
kept in metabolic cages and the excretion of the azure dye
are monitored and quantified. Different ratios of the



are nonitored and quantified. Different ratios of the WD 2006/ 015445

PCT/ AU2005/ 001211 - 63 resin and urea concentrations are tested to verify
the opt Whr006/6rMéNati ons to be used. EXAVPLE 10 DELI VERI/AGRMAMIIIONS 5
For adm nistration by aerosol, the present invention can be delivered in
the formof aerosol spray presentation f6m pressurized packs or a
nebul i zer, with the use of a suitable propellant. In the case of a

pr essuri zed 9659§0£nd1Qré£'ec6|19§é‘1§l€ré'@ién§aé‘r@etéj§t§&ﬁ %8%{)%%% ding a
valve to deliver anount. The fornul ati on woul prepared as a

powder for aﬂﬁFh?%?r%??Bhn%QI?%ﬁaﬁ%I?%huse?uhn ni stration by inhalation can

al so be carried out by atom zing solutlons or suspensions which contain

the 15 conpogkghgﬂﬁ ?Scordlng toDéﬂ de AJ‘ onposi tions according

to the inve for oral digestion for
adm ni strlation to a subject as an intravenous preparation. 20 Al of the

vari ous prepggﬁt58ﬂ§n?%t£Q€leV€Fté@ﬂo&@y bene PEEPSE LM £H%éH§Eéﬁ“€§ﬁ‘be

famliar to those s art propriate using further
sui tabl e phaffaéBateealn BoRi fPHERi @S Q%ﬂ%@ﬁl%?%ﬁ% REQIRME Hl e Frem

i nvention 25pady§at@g@QUpédk§p@faa_rhéﬂsuselﬁwﬁj epieh tiedigobasgt ef, alone or
in conbinat!on. '%Eﬁother gf5|{ed #ng?edlents % of the abovye indiv idual
or conbinatlﬁng% | PESBSELRPT - £ ot Pt e i SRS il DL TTRFUAET REEOSO

phar macelft i cahe3@osagposntt onaxdnprdstegnihed phyrpeceidingld ywaleeptabl e
oS! 1100 BEELUOLNG. hOcbPEAPLRSENL | MHE! E ot Tl oA IR | Cal

conpositions as descri erern may be in pomder particles,
granul es, saEﬁ@Pére@aﬁﬁe@SPOW@%§SE¢ésa@m%n§StE@ﬁio%obydlqgﬁﬂétl@mstes etc.)

or liquid Administration by inhalation can also be carried out by
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 inﬁention. The
pharmaceutical compositions as described herein may be in
solid (e.g. powder, particles, granules, sachets, tablets,
capsules etc.), semi-solid (gels, pastes etc.) or liquid

35 (solutions, dispersions, suspensions, emulsions, mixtures
etc) form and adapted for administration via e.g. the

gastrointestinal tract and gastric mucosa. The



35 (solutions, dispersions, suspensions, emnulsions, mxtures etc) form and
adapted for admnistration via e.g. the gastrointestinal tract and gastric
mucosa. W@20M0Ba6/ 015445 PCT/ AU2005/ 001211 - 64 phatGRIABL05/0ER11
conpositions may thus be in powder or particulate formadapted to be

di spersed in.an aqueous nedium before wle- 5 A pharnmaceutical conposition
inliquid formmay be in the formof a dispersion conprising the

Hel i cobact er [ L4 al. i ~L.- 0. a
conposition q}}fg I seﬁ“{aédla%le%%@sl%gb% aﬁ?rg%ng%ét iqgln e.%.s OalE
physi ol ogi c&®axt et eam adantsad tﬂ)%ﬂ? pHeRAEAs i idnlare AU on

accordi ng t guddweuh Vg tondmy further conprise another therapeutically,
prophylactically and/or diagnostically active substance. 15 |In another

aspect, the invention relates to a pharmaceutical kit conprising a first
and a se6ond proadndd dwrtiddle donsds icairdraiirerl icpnipt | &g ea y esondi nard

Hel i cobact er_ conpositi on _conpri si the plasm d 0 | asm d vector
according t of?‘?l“é o|f?1vaen T nergsﬁlcf) 1 hégoqn erclosnlﬁ1 %O%Hceon@;jljl/n%#baccg%%zrsi sing a -

di spersi on neetipes foron land Hel | globdotely torpoisition, sudcampard «k B

| nstructi onsedifos AUBAISHA |10 ARl A0S it 41101 S8l d ORI LaEpOsi t o
in the dispersion medi um before use. 25 The "Hel i copacter conposition
accor di ng t & the HrRAEHCLIFEE I RHRANR IHUNCNKi t may be in powder
or partipcul ate form A pharmaceutical kit according to the present

i nvention 30 include instructiaons with reco ndat,i ons for, the time
beriod dur i iy R EIRGHE +81 T COTRE Tt T AR TS Hot g bel MUy 18 (08 B
after di sperfSuothémn ¢dmepdisparsdtthenediempaicically, prophylactically

' and/or diagnostically active substance.

15 1In another aspect, the invention relates to a
pharmaceutical kit comprising a first and a second
container, the first contdiner 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



WD 2006/ 015445 PCT/ AU2005/ 001211 - 65 EXAWVPLE 11 | MMUNE MODULATI ON W TH
Hel i cobacter - VACCI NE PREPARATI ON The TH1l response (T-hel per cell type 1)
is a celwomweetsess 5 response. Over activity of this iERCEHApI@SWIRY cause
of diseases such as rheumatoid.arthritis (RA) and lupus. In contrast,
TH 2 is an anti body type serol ogi cal response characteristic of vaccines.
The present exanple provides a technique to obtain a TH 2 type response in
an ani mal whepapprireated with aIMﬁMNEOM@QQEATb©ﬁewxyﬁCﬁbﬂﬁcbbsékggnt
preparation according to the pre
vectors and vector plasm d syst ehRs=—=3 re|n may be used to
i nvoke anti body response 15 in an aninmal. By way of exanple, a system

enpl oying a ne pr.essi Cass N o] u t hat proyided.for .the
t?gns¥ornati ﬁeo?ﬁihgegééﬁg?iE§1ﬁ%}§%%r?§%gn? éé fihés guggggu@ﬁ lggggetlon
of a protli nr¢Spbager pPveriagtivohy ofietBisf aseaoprehemedanshioened

d OStr'd'U”‘digééségsgh&hwﬁsZPhéHméGbiaaékQHrQElgu?R§?|aMBCEh gkl ongyis

described in di sclosure 1's hereby_incorporated herein in
its entlretycoﬁﬁééétcoﬁgf?ub?saﬁa§n5+§%dynEYBﬁesﬁro%QQ%E? r jepRapae

sequence selenégdcfé@nsﬂﬁElofGR56C1£EE5 THe, EEEZn@reQBE 1e Poldes a g
act -pase

accordance th sone egb nts oﬁ% ?e vaCC|ne E g
vectors and EEPB%qB?a ﬂ18§ il 2o sEYPg 5%&88%88 éﬂcﬁalﬂﬁlﬂa alteRi al
surface layetrpabedi it asHeﬂacebhayer—baseélmacsldeftnedtmen9|n as any
mol ecul e of ﬁ? g£95€&8HC§888r8fﬁar€o H&' gé98n€ nveHE?%ﬁ gl ycol -
protein or |Tpoprotein occurringint rane of 'a bacterium and
capabl e of bei ng exposed on the surface of the bacterium S-|ayer proteins

H?K be contipyeuskytnadresPeBbaRERYS¥cPEPFUSRE 8cE8EIBLadRRUNESstBAS any
ot her

\

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 bacferium, 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 ORFl, ORF3, ORF5-
7., ORF7 or ORF11.
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.



35 class of protein in the cell. WO 2006/ 015445 PCT/ AU2005/001211 66 A
process for preparation of a reconbinant cell preparation conprising a

gr am negwo we6/brsgas cel |, C ostridium having the S-|ayReT/Au2008001211i s al so
provi ded in WD 97/28263. The - process nay be nodified and followed in
accord with the 5 procedures described-hegetn to incorporate an S-protein
as part of the Helicobacter constructs of the present invention.

Accor di ngly, Alprﬁeessofofhgré§s£9tlaﬂdofeat9éc8h9§ﬂbﬁt19e29n§£é§5£§t18n
f usi on pr oteln 1S, gl‘ oVvI de i cobact er sequence, and a

non- Hel i cobaGPBPTL hﬁ?nﬁc%F%ﬂlE%y?gP%Et?Q%tnﬁ?%%ul€16Fch@éF%st hayangr der
to enhance the Sahupegeprotéynpfia absci peoeipédyingwdhe7/Hebéspbather

construct s of b0 8agnhe! AYANELGR e dp HeLi cobagl et seguepce, of the

fusion protern ma sequefice en
Baci | | us congreaedsreshdescntbedeheheis-tayencprporane agnparproftednfasi on

protein havepheencEeppiet fd 1t 0oBXPEESSCHA eL¢p j the Bacillus
surface. (See VM}85 19371, degcrlb?ﬁgc20§%g%%?%uéfs% %§¢?%3§§? t hus

enhanci ng thénYﬁﬂEhBQen|C|ty of the preparation. Micosal inmunization is
al ready provi ded agai nst sone diseases, including an oral polio vaccine
and an oral bIe% vacci ne_a alnst cholerg and diar£hea ue to E.

dr.i nk
coli (an |na§?Fé5?éHg€¥Cc ReFomf RO ohe ehBoHPHedtd, VEEEPE PERFHEF I at ed
that thdOacconesrottsheai iuenonoprovginhiis provpdedethat i canptiseeda

vaccine. 30 fbe; presenly! OUg éhQé‘ SARIETROAL A1 FcLPYELYRCC) Ne, 85 SUC

will prOV|de si ngl e-dose, f vaccl nati1on ecause the carrier
or gani sm FbPP%éB%E?b@glﬁPlchéﬁF%ﬁ%emO ecpledeieinberenti gefn dreer to

non- Hel i cobaghRanc@hBREBEAMAE6§Eh LY Gt bF Ca MPAEEUNE Sfpi )y EAgSthe and boost

Helicobacter constructs of the present invention, the

15 Helicobacter sequence of the fusion protein may comprise a
sequence encoding an S-layer protein. Bacillus constructs
that include the S-layer protein as part of a fusion
protein have been reported to express the S-layer protein
at the Bacillus surface. (See WO-95/19371, describing

20 Bacillus sphaericus), thus enhancing the immunogenicity of
the preparation.

Mucosal immunization 1s 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 dimmunity in vivo. In addition, the vaccines will be
administered in combination with an adjuvant. These

adjuvants' comprise molecules such as aluminium hydroxide



35 immunity in vivo. In addition, the vaccines will be admnistered in
conbi nation with an adjuvant. These adjuvants' conprise nol ecul es such as
al um ni uwaogadsoxidae WO 2006/ 015445 PCT/ AU2005/ 001211 -P@I7AUDOS/Ho1Rid
vesicles that increase the exposure tinme for the vaccine by slowng its
removal forte site of adm nistration.- A&l wants' also act by evoking
producti on I mmunonodul at ory peptides call ed cytokines and 5 chenoki nes

(Brewer et abr i?ﬁad 9es£¥19§'@ﬁ§tc?ﬁéré@%e tﬂ@eéxpoéuﬁ%3t%ﬁ@)foghyﬁe the

present vaccl nes rise %%o i ne adj uvant to enhance i nmune
response. ThEaFPbﬂngYnﬁ o¥ERg ch c¥%W°%ﬁlEf°EB?|Sb%%t%¥lun] when

admi ni stereda@mahiytkgt@oﬁammajﬁu@ﬂtgs aambm@@t Oy v dRing FLodhdt iy ovi de
for the gast Lntestin onlzat esentatlon of the

|
osi red ol yREptPISTOPARhE RO RS St e PSRl TS0 (AT iRFadY i harur ol oi te o
col oni zat3 onché@hekfyjassr ¢Brevest ehalt ra2?7) sJsuCybakieels bgel Anvo mrense

e aphavghus, PPECHILLIRE) LN RULL! O SIUEN I A LERPNNE SRl HBH 0L

types. Gastro Inféstina oni zati oh FDI nan Vacci ne
or peptide pfpbakéne adjuvanthts %%@%m%% HARR S IQﬁQﬁms¢nnune stinulus than

traditional mécwahsparméédtzémaabéateﬁnét geN €80i bSacPEL£5ER! Sfhen
| unen. 20 EXAMPLE 12 Hellcobacter AND

preferentially to.the gﬂ
USES THEREOF3 @%W‘APP%% E2 P‘\i‘PaESSWar%eS‘b‘F‘%s%ﬁta eXRHP OF AR ded to
denonst riat e wheluprbirige £5rothéh@a@teseﬂmte@wﬁﬂélOﬁoaénfuamﬂ$mmlfor

enpl oyin | r re egy nens, f hat
rovi e Tor BEsAREPEbE| ah BEEEAELLAT BFCRS PALTER G LR VBB
mucosa of a ébn9u9bctheha@SEanrW@bb,anEQMai@dth$bmat@babt$1t¢ogéther Wit h

a non- Hel i coBggbRE 2301 BRAT MRE! 995 €A | YnBELL ¥Ra 0L PLUL € O sl I SEEFL 4 LR

an immense immune apparatus specialized in mounting immune

15 response of various types. Gastro intestinal colonization
by recombinant Helicobacter vaccine or peptide producer
strain thus enables a much longer immune stimulus than
traditional vaccination. Additionally, antigen can be
presented preferentially to the gut wall or the lumen.

20
EXAMPLE 12 Helicobacter AND USES THEREOF AS AN APPETITE

SUPPRESSANT

The present example is provided to demonstrate the utility

25 of the present invention as a method for employing
Helicobacter in preparations and treatment regimens that
provide for appetite suppression. In particular, delivery
to the gut mucosa of a construct that comprises attenuated
Helicobacter together with a non-Helicobacter

30 pharmacologically active molecule of interest that
regulates the level of ghrelin (a hormone) or an agonist of
ghrelin, is expected to provide an effective means for
providing suppression of the gut-brain axis that regulates
appetite and sanity.

35
Studies have suggested that ghrelin is an appetite

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



regul ates the level of ghrelin (a hornmone) or an agonist of ghrelin, is
expected to provide an effective neans for providing suppression of the
gut - br ai W@R906/00544% regul ates appetite and sanity. 35 BIUAUZOSheReEt
suggested that ghrelin is an appetite stimulant, i.e., ghrelin increases
food intake in mce WO 2006/ 015445 PCT+ A8005/001211 68 (Asakawa et al
2003, @ut, 52(7):947-52). Chrelin has also been reported to reduce fat

utilization iAsadhpesett&ssugooBp LOEENsS (1)TsshPPsef . al ghrd999. n Nt 41 &0
407: 908-13), as melltaa %o be |nvo§v€d in rat adlpqgqusls (Chol et al.
(2003), EndoBFPRoFEEYTTIA4P 356989 ofat it bt 7R HhQD adR 02 bee#e repdteed to
be a hunger s$ngnadenpsokPschgpt be ambjezmooxoN@amga?emomut908+me,has

avai lability Ls$,] 0w | i ndog u or e gro or none
10 secretagogﬁzlrg%25§2§g(%ﬁﬁfgg?gsgﬁngggt%%iééﬁgk?ﬁh%rL€B%9 ta ltel ease
from cul tured2pPBui t Brgoceinglogya Hbsel3Hepehd®nt namnel;nan¢5|al@®oduc$d
and secreted | tkepsel ! sufQaPds P@ j . OXYN L C 0

t he gastricbgﬁﬁgﬁépgﬁﬁ$glF§,ig %om?k%%ﬂm??%h%*éyégéégf%9§ngﬁ%ts%%?%gfy GH
rel ease, but *@l 88t HPEBNERBF 1T Hg" t MEahppRiliey ab®l l®édy weight. Both
parenterally and intracerebro-ventricularly adm nistered ghrelin have been

h t tipaul food 20 intake and increase the bo wei ght of mce and
fa?gnmﬁ?hsfLggrgéggsgg?oe?ggégngvgnf}%%%% %%7n§?% MR AEFPRE ency.  The

control 1df apperetagande bvdgepeogh(GligyRbe stiepbadentgrobtiGthomense. 25
Ghrelin, 2 i i i i i s: . thi erine
relin, a 28capi PQI%‘%Q PP&B'Q@Itufe%?ﬁ%%@f@%ﬁ@}ié in &8s S

residue is acylated n-octanol ¢ acil S responsive to the
first four ofCPPRECRESTANRST, i ARF uHF NProfRcedt 2Ry | 3eereted | firom ehe vk~ of

the whole 1like cells found mainly in the oxyntic glands of the
gastric fundus. Ghrelin is now known to play a role in not
15 only GH release, but also in controlling the appetite and
body weight.

Both parenterally and intracerebro-ventricularly
administered ghrelin have been shown to stimulate food

20 intake and increase the body weight of mice and rats with
free access to food, even those animals with GH deficiency.
The control of appetite and body weight may be independent
of GH release.

25 Ghrelin, a 28-amino-acid peptide, is activated when its
third serine residue is acylated by n-octanoic acid, and
GHS-R is responsive to the first four or five residues
including the octanylated serine residue of the whole
ghrelin peptide. GHS-R has been shown to be present in the

30 pituitary, hypothalamus, adrenal glands, thyroid, pancreas,
myocardium, spleen and testes. Ghrelin stimulates the
expression of both NPY and AGRP mRNA in the hypothalamus.
The central orexigenic effect of ghrelin is mediated by the
NPY/AGRP-expressing neurons in the hypothalamus. Ghrelin

35 has also been reported to suppress vagal afferent activity.
The peripheral orexigenic effect of ghrelin may be
mediated, at least in part, by its suppressive effect on



ghrelin peptide. GHS-R has been shown to be present in the 30 pituitary,
hypot hal anus, adrenal gl ands, thyroid, pancreas, nmyocardium spleen and
testes. W0 2006/1943 nul ates the expression of both NPY RBCHABIHES00MBNA i n t he
hypot hal anus. The central orexigenic effect of ghrelin is nediated by the
NPY/ AGRP- expressi ng neurons in the hypeté@&al-anus. Girelin 35 has al so been
reported to suppress vagal afferent activity. The peripheral orexigenic
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provi ded % o feadbanknaignalibeggfitomutestimi || reduce food intake by an

ani mal and reduce body weight gain. 10 EXAMPLE 13 CELL WASTI NG ATTENDANT
CANCER AND Al DS, The present exanple denpnstrates the utility of the present
i nvention foftusd® BEOROPREpEPati eRt2GeRiGis| terehentinrifispionided tel |

wasting, partheubAihylcet! thes§htomassosi wiel rdditfet P6odi SRESRE 1y ahgs of
Al DS and cancer. chexia,is condition characterized by wasting,

emaci ation, FB&EBF n@gg 5ﬁﬁuFﬁgﬂ?$¥oﬁgl$?tm%%l?ECentIy 20 reported that the
| evel s af0 both ghrelin peptide and ghrelin nRNA in the stomach were

up- regul at edgifiyBrEOYSe MUk R ASPERE SRFRRMAR: LANCRRNEGH! £rpLCe WHIN
i ncreased | s of =—1i1; ghrelin
al so increased with the progression of cachexia. 25 This result suggests

that a closerngl gréoashi exahght @xhshstbetusernt her ohieli 9r dynam essand the
cachectic process, . , .
invention for use as a preparation that will prevent or
15 inhibit cell wasting, particularly cell wasting associated

with the diseased states of AIDS and cancer.

Cachexia 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-1Bf-induced anorexia. H. pylori infection is
known to be a major pathogenetic factor in the development

of gastritis, peptic ulcer disease and gastric malignancy.



medi ated by IL-1. IL-1(3 is an anorexigenic substance, just |[|ike CCK,

| eptin, gastrin-related protein and bonbesin, and antagonizes the actions
of ghrel W0 2®60rd¢kawa et al. reported that parenteral |IRCEHAHI0G5/8018T1led | L-
1(3 decreased NPY nRNA expression in the hypothal amus and pre-proghrelin
MRNA expression in the' stomach, and that70i-ntraperitoneally adm nistered
ghrelin inhibited the 35 severity of |IL-1Dinduced anorexia. H pylori

infection i spcknOMReto bE g.nay@érpaégog@@eéé§téﬁgtﬁﬁc&9atbﬁd@%%%lOpnent
of gastritis, geptlc ul cer di'sease and gastrlc mal i gnancy, WO 6/ 015445

PCT/ AU2005/ 0b dtammapiony  whheRnt S o? SEPCHIFoF i Wibh t Hee ga’ieree ndtosa

i nduces i nflaspehsotytwkieds) sinssegingediwiph the release of various
cytokines, including IL-1p. 5 It has been observed clinically that H.
pylori eradication is often followed by inprovenent of sone nutritional
par anet ers, Stchassbetr dbsgrwedgbiinhdathe skatuni] epplordfersdtehtion

oo o B LSSl )t Mo 1S Lom gt i, L

tﬁ%el pl asma and gastric ghrelin
dynami cs i n RBRBEFARS geFBERs2s ™ the hppdnswe hghkevard thepyeopm [evetsiof has

been reportegdot 80t chO186t@66D51 Bbedl Whibraly sHANgBSuRint hg. pbpsyrighrelin
| evel s, although eradi cati o been s

n of H | ori has own_b some to be
associ at ed wEheFhtPRaRRE B?e?h5e5$g5%% bﬂf%?iﬂapigf?eQEl%9d+fY?§gpF%%osed
that H 1@yl oplasmy bedugestascagbrelierdywampeovideManydlbahogarpatsent in
need t hereof by, , gct} ] ty of _ghreliin to
tho 20 gastrid Nemafl, FRALULE AC hPIok? PhOYLEfoR AL 8% FolotErini 1|
be construct@dtthatbenessdelatedgubhicearyicolianges apf| the physha ahoedis,
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calcitonin ggggé 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.



rel ated peptides, and anal ogs therefore), so as to decrease 25 ghrelin

| evel s. Anylin antagoni sts can increase ghrelin |evels. Mdulation of the
ef fecti vwol @0@018445f anylin, with anylin, anmylin agoni ICT/AER0HMAEN | | ke
conpounds that decrease the 30 effective level of anylin, may inhibit, or
stimulate in the case of antagonists-afd antibodi es, ghrelin secretion.
Hence, sone enbodi nents of the nethod are directed to nodul ating
endogenous |l evels of ghrelin by increasing the effective |evel of anylin or
anylin agonists in the body ' t jhdirect neans, or by
decreasing t ve | i f nt agoni sts or
inhibiting anylin production. WO 2006/ 015445 PCT/ AU2005/001211 - 71
EXAMPLE 14 T, T T it nonstrat es
the utility ﬁt@%%ﬁ%@?&o&%se astéa]lsett?{eegtslrﬁrge}n ﬁ%;@éa% I Sease
resulting fiwrennienAow ukd iad endreatimentast Gaucbirseash seesipltirGuucher' s
di sease is tHSNOS SOIPRD doSASIURy SI@08 s dARHeF d iiudmds, and

results froma defiplenpy of the enzynme, glucocerebrosidae (GC). (Nolta et
al ., (1992) Gaucher'sidisqasrsts Y 9SGy 15RSeRA Y et UFent
therapy is pcnigs/éml.r \r,:iﬁ I'l’llﬂtlld'lk:ﬁh,i coticiedul achidie £ ot 1atitdndnad £ cergpri ses a
sequence encodi n chem ca aper ones Sa r.et al.,, (20 PNAS USA 15
99(24): 1542%9@512%3)9 Lﬂc%(f%eg%recfselb‘f%esi %Gaée>.' \Xﬁ&e %aan%é:oah ’evgliza%%) funtti onal
(3-gl yca®i daGeif P- Ghvest gl W ot ebtdsi4ise) may t hus be obtained. In
particular, a sequence encoding the chem cal chaperone deoxynojirinycin
(NN-DNJ) may be used in the H pylori construct and 20 adnministered to the
patient oral Fyz0re | AR RSN e NSLaP sl HRECOGIAGR W bt hefe Eherad ept, a
Hel i cobact erqbastte €oNStF et 15athremphers &9 Prd&duidh de V@sd8dim@vi ng a non-
chemical chaperones. (Sawker et al., (2002), PNAS USA
15 99(24): 15428-15433) or glucocerebrosidae. An enhanced

level of functional P-glycosidase (BP-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



Hel i cobact er pharmacol ogically active nolecule of interest, 25 in this
case, encodi ng gl ucocerebrosidase (GC). Retroviral nediated transfer of
gl ucocer ebrosi dase cul tured Gaucher bone marrow i s descri bed as one
approach for treating Gauchers disease in Nolta et al. (1992). However,
this approach is extrenely invasive. ALtepnative enzyne 30 repl acenent
t herapy enpl oyi ng the Helicobacter-based constructs of the present

i nvention thgé i@CL#de a sequence encoding for the deficient enzyne,

gl ucocerebro ovi des a much nore attractive and | ess expensive
alternative to such a therapy. 35 - 72 - EXAMPLE 16 The present exanple is

present ed to e the ity of the res i nvention to provide a
useful 5 pr epa qithaetxar%p sthS b‘%lre it drlle]ta(f |($1egm%rhs oarr%pT nﬂ?%i ting a
bacterial i ndwdeldlnmqugmypr@%m‘rt amvetrytrrmmrtm partidellardse MALT

| ynphon®, suSigige o MACCNatian 5 Hr&parali nf&ﬁre&fééa rl‘%%tan?d Rel i cobact er

vector and/or, plasmd vectors as descri erein Sutton et al. (2004)
(Vacci ne, 22 {BhoUsHe 6 hapditiabhrigt@dsdmalgianmicy bderas- i nduced

mal i gnancy, 1dehala|ﬂatrtpfdml?dﬂl§9a&m1 qMc,lhTonha/rmmrwg aasvaacéﬁwditorpf
vacci nation/i_nmmuni zation of an ani st .Hel | cobact er I|s
Therefore, tHEH? ﬁ%ﬁ%ﬁq Qﬁﬂﬁﬁ*ﬁhﬂé?kﬂ t kﬁ%ﬂﬁﬁﬁeriﬁﬁﬁﬁQﬁnﬁ i ncl ude
a vect or and/pragmiasmettect ars dasdmalider flogrepimovi di ng an |nnun|2|ng
preparatign against other than H felis may also be used to provide

vacci nation protection agalnst a bacterial-induced 20 malignancy, and in
particul ar, &t P igdar y(2fst)r | Vadvalre | VE B hGIR. : 284Thdughregmctpr esent

invention hagpReendidd aflestdd Redbddteria- 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

20 malignancy, and in particular, against primary gastric
MALT lymphoma.

Although the present invention has been fully described in
conjunction with several embodiments thereof with

25 reference to the accompanying drawings, it is to be
understood that various changes and modifications may be
apparent to those 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

30 claims, unless they depart therefrom.
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anal og thereof or derivative thereof. 3. The Helicobacter-based construct
according to 15 claim1l or 2, being a vector or a plasmd vector, wherein
the pronoter sequence is capable of controlling the expression of the
non- Hel i cobact er pharmacol ogically active nolecule. 20 4. The

Hel i cobact er - based construct according toycclaim3, wherein the vector is
the vector pTML03-8 represented in figure 3. 5. Helicobacter cel
conprising the Helicobacter- 25 based construct according to any one of
claiml1l to 4, wherein the pharmacol ogically active nolecule is expressed
on the surfaagmedfcltdignscidf iari rgpaiad echudiarieft eme Gs el Idald cobacter cel |
according to claim5, 30 wherein said cell is Helicobacter pylori. 7. The
Hel i cobacter cell according to claim6, wherein said cell is attenuated
Hel i cobacter Ipylori. 3&l18.cobae tdet-ibaslesic ttemstetuc tacoopdiirg ricx ¢l ai m 6,
wherein said_gel] . 5%?3 | tr.al; - 0L ld.£ohast er

cel | accorgdi r?% to P{:%al:acm , tpﬁmre nrgcéals ag}eq-ig ias%iaog%gtee}g%éﬁscir?al n 26695.
10. Phar macedti GalnEor{stisi AARAT tIMApaBIafe Brpod nN%e|d dshudieriqagcter

accordi ng t o ARV 1¥gidAI1E & tifre To1@adily). @ pharnacol ogi cal |y
acceptabl e excipient, carrier, buffer or stabiliser. 10 11. Vaccine

conprising a Helicobacter cell according to any one of clains 5 to 9. 12.
The vacci ne accordi ng tThec|miIhcbbadtdnt-beaksede erpisitsiueg akcadidivigntto 15 13.

Fbllcobaggerzggaﬁg]qelI%S&%J?%.te%ﬂ%?ﬂgééng%é%lf?ﬂéé%¥¥gnﬁgiééﬂfe is
according to any oné€ of Tclains t0 9.
selected from the group consisting of ghrelin, amylin,

analog thereof or derivative thereof.

3. The Helicobacter-based construct according to
15 claim 1 or 2, being a vector or a plasmid vector, wherein

the promoter sequence is capable of controlling the

expression of the non-Helicobacter pharmacologically

active molecule.

20 4. The Helicobacter-based construct according to
claim 3, wherein the vector is the vector pTM103-8

represented in figure 3.

5. Helicobacter cell comprising the Helicobacter-
25 based construct according to any one of claim 1 to 4,
wherein the pharmacologically active molecule is expressed

on the surface of the cell or secreted therefrom.

6. The Helicobacter cell according to claim 5,

30 wherein said cell is Helicobacter pylori.

7. The Helicobacter cell according to claim 6,

wherein said cell is attenuated Helicobacter pylori.

35 8. The Helicobacter cell according to claim 6,

wherein said cell is a non-pathogenic strain.



14. The Helicobacter cell according to any one of 20 clains 5 to 9 for use
in a nethod of treating, preventing or palliating a disease in a subject
in need thereof. 15. The Helicobacter cell according to any one of clains
5to 9 for use in a nethod for the delivery in a 25 subject of an
effective amount of the pharmaceutically astive nolecule to elicit an

i nmune response specific for the pharmaceutically active nolecule. 16. The
Hel i cobacter cell according to claim14 or _ 30 15, wherein_the subject is a

human. 17. AS%wethod of Thee faliis@las tafimFsede FiCC &GS it 6421fbpri sing a
non- Hel i cobaGirRird iNMEMAGE LN HHY gelmi Gtveliing 2sexd ture conprising
Hel i cobacter pylori 35 cells transformable with a plasmd vector; (b)
introducing into said culture a plasm d vector conprising a pronoter
sequence and 1& .sequenc@hentadieny izal dmpoeithen corgpatieringmunogen under

| tabl iytions.  de_t ' lorj. cel d
(0) ool ccbing t Py oriel ) S PR aERe & ALY e o ™

i mmunogen to %r@xdde an i nmunogeni c 5 conposition, wherein said pronoter

sequence is quaablp@la%a&ﬁragi@ahil?e dhegodyies d:on Pfedthe sgquence encodi ng
the non-Helicobacter inmmunggen. 18. Thé nethod according to claim 17,
wherei n the P&t &itadddudivtde conprises an inducible pronoter. 19. The

nmet hod according to claim 17 or 18, further conprising a non-antibiotic
resi stance gﬁﬂf narkerv.lg.ZO. Epe met.hod ag&g&%&) 1,0 C%@l %7cor rein
the profBter-i's constiBTTVE y 8RS 19C5t5act er g;l6?|. 19 The
nmet hod accor diongrtyo agleaiah Tl aimeereito the 20 pronoter is an arabi nose
i nduci bl e pronmoter. 22. The nmethod according to any one of clainms 17 to
12. The vaccine according to claim 11, further
comprising an adjuvant.
15
13. Helicobacter-based delivery system comprising a

Helicobacter cell according to any one of claims 5 to 9.

14. The Helicobacter cell according to any one of
20 claims 5 to 9 for use in a method of treating, preventing

or palliating a disease in a subject in need thereof.

15. The Helicobacter cell according to any one of

claims 5 to 9 for use in a method for the delivery in a
25 subject of an effective amount of the pharmaceutically

active molecule to elicit an immune response specific for

the pharmaceutically active molecule.

16. The Helicobacter cell according to claim 14 or

30 15, wherein the subject is a human.

17. A method of preparing an immunogenic composition
comprising a non-Helicobacter immunogen comprising:
(a) providing a culture comprising Helicobacter pylori
35 cells transformable with a plasmid vector;
(b) introducing into said culture a plasmid vector

comprising a promoter sequence and a sequence encoding a



21, wherein the Helicobacter pylori is strain 26695. 25 23. The net hod
according to any one of clains 17 to 22, wherein the plasmd vector is
further defined as conprising an operon construct. 24. The met hod
according to any one of clainms 17 to 30 23, wherein the vector is the
vector pTMLO3-8 represented in figure 3 Y¥ 2006/ 015445 PCT/ AU2005/001211
SEQUENCE LI STI NG <110> Marshall, Barry <120> BACTERI AL DELI VERY SYSTEM
<130> FP22313 <140> AU 2004904564 <141> 2005- 08-1 <150> AU 2004904564
<151> 2004- 08°13 HeISIRbAIE G0 FETRIESET ST 5004-08- 2560078 <70>
Pat ent | n ver i@ -ide3 txé&&brhe@]}ﬂ@l&?cﬁﬁactﬁiaw]ﬂ% <&l3s Hedridcobact er

pyl ori <400> J, gf Gat gcge taq{tt(;t]}m%%téqtclatttt gacaacttol tgtrarteet
acatgtttta 6 ctcgca gcyg cgcgcy gag ggaet gggag tg aacccc Ctaaataacg
aagct gt agg 12{3911g:tc11:tamfat tinmurgiaegt e aaatviaket @ darayEgstict t gccaaca
ctaacagaag 180, ddGtlieLaq, At 3pCA0%Y el G A3 Jaaitetd

ccaacactaa 240 "cagaactt'ct ttattttaaa ttat atta ttaacaattt ttagacataa
t aacagcgtg 3 G@nttrgﬁéga&éthet tCRERFGPn aft t RPNy CREP BT dgEyca
attagcttga 36(n-oid Ol gRGdA agdnigHderggaggat aga gagggcgaca cctcgttagg
aggt at caat 420 gtgaaagtat ttgtcgtatt agttctagta ttagtaattc tcgcacaatt

gctatattag 480 gcttattcgt ggtctaaccc cttgtttatg ggggttgget cgttataagc
atactgatac 54@8. . The method according to claim 17, wherein the

10 promoter sequence comprises an inducible promoter.

19. The method according to claim 17 or 18, further

comprising a non-antibiotic resistance gene marker.

15 20. The method according to claim 17, wherein the
promoter is constitutively expressed in Helicobacter

pylori.

21. The method according to claim 17, wherein the

20 promoter is an arabinose inducible promoter.

22, The method according to any one of claims 17 to

21, wherein the Helicobacter pylori is strain 26695.

25 23, The method according to any one of claims 17 to
22, wherein the plasmid vector is further defined as

comprising an operon construct.

24. The method according to any one of claims 17 to
30 23, wherein the vector is the vector pTM103-8 represented

in figure 3



gat cacactt attatacacc
tt acaaaaag cgttgaaaat
aaacaagasa 1086/amascCcyg
t caaagcat g aaat caagaa
ct caaagagc cacaaaccac cccaacacca tgcaaagatt
gat aaaacct aatatcacct acchrgaaicaLeaghaat aag
cgaaagggaa gccaatcttt tattcgctat ttttcaaaaa
cct celtlfz gtMarsbajdacBytYaagat t t gaa acgcat gct a
gcgel gt C%AQ?E‘!@EA?.%%&VE&@%%{’QX g ggatagcatt
aatt agcgaa accgaaactt caatcattca agaaaattac
aat t g3ast gFP@agBaaccga gtaaagattt gaagtattta

g;gtigﬁgmf t%@gﬁﬁggﬁg at ct gggcat gggt caat ac

aaaagat aag gagt at agag
attagat aca cacccacaaa
cat caacaaa ataacagaga

agaagaact a. gaacccactc taaccccaaa

tagtggttag
gt caat ct ag
ct caaagccc
aacat agat a
aaaaccgctg
atgcttttta
gaaat ccaac
acttctttca

aacgctct at cgcttgctca agcaatacaa 1320 aagcacaggg attttgagcg
tcaatlwaggbga acattccaaa 1380 agactacaaa atggaaaaca
agt ct¥dac GCQ%ﬂétca aagaact cag 1440 aaaaatctac ccttttgaac
t aaagppdaq,Lg6ARPagss attacaagcg 1500 caaagtaacc cacattgatt
gcaatiisct20oaaggregaaa at aagaaaca 1560 aaacaaagcc gacaagcaac
ggacat caag. cttgtagcat gggatattca 1620 caaccaaatc gctaaaagaa
cact &t89gaa’ gctaggtttc ttgaattgaa 1680 aactttgatc ggct at cagt

1740
1800
1860
1920

caccactttt
cccccaaaaa
at acagccta
caccaacgaa
1980 cttcaatgtg gatcaatgcc

t gacapige 9pARAEARVE RS oAgRIT gacaa
catgtatctt aaccct aaaa ataagcat aa

attc gactactat at at caat ag
aaga 1 aaoé ccccaaaa tccaccct at

at acatizggcHéAdadsgaet gpydoai caccaa

cagcaactac ctgacaatca ctaggat cgt 2040 gaactggacg taatcggatc
ccag 32? g%
¢’ &ag

ga
ggat BH3 GO P e A dabdtdrof MOLkOGALE SALFRAGL0°
aaactmht:g@cggegxgaga?g ggatgygey dtglL ccagaaadizagg BIctytrggag
agaaagaat c tacactcaga aagactg 9%32280Ct Qﬁgt&%%%a(ggagé%&%tt
tgaa&Eﬁ%?Ea% éggﬁﬁg 5540 caaggaagaa aca acgc
at gt agedatcdd agegaghya Qtttdt&gcccaaZeﬂGQaca aphttaitty ddabcactaaaa

attcatc%%c taaaqggtaa aaatcqgctta 2460
cagaacttct ttattttaaa gttat tta ttaacaattt taacagcgtg

gaaagaat ca
ttccttgtat
aaaaaaagac
cct at caagg

ttagacataa

tgaagatact
cttggttgag
gtgaaagtat
gcttattcgt
gatcacactt
ttacaaaaag
aaacaagaaa
tcaaagcatg
ctcaaagagc
gataaaacct
cgaaagggaa
cctcattcgt
gcgcttatca
aattagcgaa
aattgaattg

ctatcaagac

tttgtagcgg
ttagtgggtt
ttgtcgtatt
ggtctaaccc
attataéacc
cgttgaaaat
tacaaaaccg
aaatcaagaa
cacaaaccac
aatatcacct
gccaatcttt
tttgaaccgce
gaagtcgtta
accgaaactt
aacaaaccga

ttactcaaca

tatttcctat
ggaggataga
agttctagta
cttgtttatg
aaaagataag
attagataca

catcaacaaa

agaagaacta.

cccaacacca
accacaataa
tattcgctat
aagatttgaa
ttaagctgtg
caatcattca
gtaaagattt

atctgggeat

gtgcggcaaa
gagggcgaca
ttagtaattc
ggggttggct
gagtatagag
ctcccacaaa
ataacagaga
gaacccactc
tgcaaagatt
cgctaataag
ttttcaaaaa
acgcatgcta
ggatagcatt
agaaaattac
gaagtattta

gggtcaatac
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atttggagca
cctcgttagg
tcgcacaatt
cgttataagc
tggaatttga
ccccacaaat
caatcattaa
taaccccaaa
tagtggttag
gtcaatctag
ctcaaagccc
aacatagata
aaaaccgctg
atgcttttta
gaaatccaac

acttctttca

attagcttga
aggtatcaat
gctatattag
atactgatac
tcaatcagat
tgagctacaa
agaattacta
acccacacca
cacccctaaa
ggaaattgag
aagggaatac
tttctaatga
atttttggaa
gtcggtgtaa
tcaacgataa

atctgttaga

tggaatttga tcaatcagat 600
ccccacaaat tgagctacaa 660
caat cat t aa FHUaaU1088£00a21120
acccacacca
cacccct aaa
ggaaat t gag
aagggaat ac
tttctaatga
atttttggaa
gt cggt gt aa
t caacgat aa
atctgttaga
PCT/ AU2005/ 001211 atttcaaaga gt gaggggta aatacgctaa

780
840
900
960
1020
1080
1140
1200
1260

t ggaat ggac
t cgat caaaa
acttgagcta
tttattttga
gcgct caaag
acgcaaaagc
t caggaacaa
aatgtattta
ccaacaagac
aacttgctag
aatttgcaga
at gagggaat
tgtatttggt

gggaatttgg
act cat agaa

d3@aaggact

gaagaaat
daCcaaaaga
aabccgact a

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260



aaacgaaaaa tacaaagcaa
tctaactagt ttagcatcta

aaccgcagwy mgagist4saag
aaaccaacaa gcgaagtaag

aaaacttcat tcccctttta gtcgttaacc atttagccaa 2520
aaggcgaatc tatcttgtgt tagacatcca accttaccaa 2580
agagattcaa gcggttttgc acgattgttt REGVAIROHHWA212640
gcgcat agac aaaagcgcat cgcagtttga aagcgtaggc 2700
gtcagaagtg gtttgcgtta gaat caaaca agat agcgca aacctggcgt taggctaaaa 2760
aacccctaaa aactaaaacc ccaaaatatg tagtgc 2796 <210> 2 <211> 2796 <212> DNA
<21 3prtHeddagabaaggggnpl aatacgedd0za@aratitacgcygychck agedetiacaaat §82daat
ttgtE%aaca acaacaaaaa tgtacaaaat 60 %%gcgtacqgggcgcggﬁctc C % ccccc

aac FABGYRFIIAYHEOIYE 19943589 LCAVFAH QAP 53T A58 HCeatt acttatt

tt gtfgat OAadaagdhista geddrdhadd dgldRaadngaaed@tta ghgaddighgt Ugamgaacyg
ttgtgattgt cttgaagaac ggttgtgatt 240 Page 2 WO 2006/ 015445

PCT/ 3832805720 095 T LI R E HEAGE 0 3R2APAA03F COSRAPABF QAT ARGt add®at ct gt at t
att géagqg@é%cgo hca®thd ! Rt SR 1RARE BELAGE A %Qé’?ﬂ:@hé‘a GRESGHRAELT tgs@cct cgt

t aat cgaact 36 gaaccaact c aatcacccaa cctcctatct ctcccgcetgt agcaat cc

t ccataaghaagc42@acaggcaact gedetcaarthgoatatqaads s4eagaet sagrEAttaag gg%gt gttaa

cgat at aat ¢ . 480 . cgaat.aa a tattcg
Bt QRO B G40 RGP gSa P Ay AP OTRoT] CF B L CrOAfarare 2680 faaci
T (oo ot
actcgatg C a C a a cLe gt aa

t ct t%&F@a’fttfzaaaaéaﬁg‘iac@?E&Iaﬁgaaéﬁf%‘%ttc?’ctag&‘f 4¢a @ttf'@%‘gat 84g gggt tt

t 000¢ 994 aahBPrcrgtdt ctafadbak L&Aty Yahotaaght acgtidathga ageaccaatc
gtgggga.ttt 840 ctattttgga ttatag%gga tggtgttattd%cgattattc cagttagatc
cct t REREAEECB0RAa3FARIIC AREELIS A RABRATI TR AAGELARaR L5531 Rt dd4¥t t cggg

tt 'CCE&&aaega%GgataQ%ga&ageﬁg%ggectaftgger&?gé Ghasafkta a0t ACdat tbgoat ct at

aaagattact™ 10 cgcgaat agt t cagcaat "aattcgacac cctatcgtaa ttttggcgac
t aaactreatgth0Batcaptaet @§93q99aYYy CRICAPEAAGICtagtaRagR a09atcast g 204@gaaaaat

C o0 AR ahlachlf e GRS HhEGLOTLBACk of Ahigiang gickeaiagal aabi agot (o

cccagttatg t gaagaaagt
t agagaattetath?2GOraaagtga gaaaatttgg ggattggttc aagaacacta caggtgaaaa 2160
gacagatgca tgctgactaa actcatagaa aaactgaatCc acgaaagaaa gaatgcaagc 2220
agaaaacaaa cacctaaaag aacaaggact agaaaaaatc tacactcaaa aagactacga 2280
gcagttaaaa gaacagcatt tgaaagaaat tgaagcactc aaaaaagaaa tccaaaaaac 2340
caagcaagaa acatacacgc aaccaaaaga atgtagccat ttagcgcatt cttttagccc 2400
taattcattc tttcaatcaa aatccgacta attcatcggc taaacgctaa aaatcgctta 2460
aaacgaaaaa tacaaagcaa aaaacttcat tcccctttta gtcgttaacc atttagccaa 2520
tctaactagt ttagcatcta aaggcgaatc tatcttgtgt tagacatcca accttaccaa 2580
aaccgcagag cgagcftaag agagattcaa gcggttttgc acgattgttt gctgccaaga 2640
aaaccaacaa gcgaagtaag gcgcatagac aaaagcgcat cgcagtttga aagcgtaggce 2700
gtcagaagtg gtttgcgtta gaatcaaaca agatagcgca aacctggcgt taggctaaaa 2760
aacccctaaa aactaaaacc ccaaaatatg tagtgc 2796
<210> 2
<211> 2796
<212> DNA
<213> Helicobacter pylori
<400> 2
cagtacgcgc aacaaaaatt aatgtaaaat ttgttgaaca acaacaaaaa tgtacaaaat 60
gagcgtacgce gcgcgcactc cctaaccccc aacgttgggg gatttattge ttcgacatcce 120
Ccaaagagtaa aaacaccact tttacttatt ttgtcttgaa gaacggttgt gattgtcttg 180
aagaacggtt gtgattgtct tgaagaacgg ttgtgattgt cttgaagaac ggttgtgatt 240
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taaagtttct cactccccat ttatgcgatt ttgcgagata gcgaacgagt tcgttatgtt 1320
ttcgtgtccc taaaactcgc accttacctg agttaagtcc ctcgaaaatc tgtaaggttt 1380
t ct gat gt WO 208@@15845t gt agctagtttt tcagaattgg gggagagagt PGTEAW2gef0d211440
tttttagatg ggaaaacttg tgaactcgat attttttctt gcgttttcgg taatgttcgc 1500
gtttcattgg gtgtaactaa aaat aaaact cgttaaagga attccgcttt tattctttgt 1560
ttt gictegtigat fitaagitd cgn@agidt eaeQtgiaghhtcgracnacoitgeact at 3amt 1620
gttggtttag cgattttctt tgcgttttcg gtgatacctt cgatccaaag aacttaactt 1680
Dt g ARALE SR 0B CAPRCALEISE AEATNGITGH L2 BT ERRAGTETY FAR D REY aach O ¢ 1740
gt 9gf.deana cet 1dkhtata EEASRhAAALLEIRERIRYBRdahEOgREEidagked t COlRIt 1800
gggggttttt aaggaacata ggttgttctg taagcgtaac cttgatgata tatagttatc 1860
t at glacytenatat aaqagratap LEIRPATCAN datqattamhaAneIygERygoRtataaggt gg a 1920

gtg t Qg agt t 1980
gaagerabiio BrERAEtan bARAREAC ke Rl O BN e R % 001 32 2040
ct t gaagtgryaat tagaciay atatcator atggiactBraccttaahtcggatagtctygaagh@dt 2100
cggaaagtaa cgatttcact cttttaaacc cctaaccaag tt %t%t at %ccac%%&t 2160
Ct A HE GRS thoBRRAEE T FRARTATL: PoYRAiGREY CAEONSYEE PEFFY Bt T ac Pty 2220
t ct tidegttder@t gt dde ytgtrgetYaatgjectit adaplagtgagttdatghct garget 2280
Page 3 WO 2006/ 015445 PCT/ AU2005/ 001211 <cgtcaatttt cttgtcgtaa actttcttta
act t29FEEeeFact FTRAOEEEEt ZAGERGTEOTY GLIInsB9agyELYRATELY tsgg%&tgsbcg {8Qgttttct
tac a 893 aRtakARdhdsg Ragstakegtt Bi@ggct gat
taagéﬁggﬁﬁﬁt?f%?gg?‘?ﬁ aggg%g?c%ﬂtggt tttgettttt ggt gtttcgtt ttttgaagta
aggoueEaattggaattatagtegn tagkatsath vcrBrette gastyanta atvgchgat PPQcgctt ag
at ag t tc ctaagtt
cocasEEd -} fodbeaalo LORAAbIH adioee| sSR! EETTER . St otg
ttttoggyhagmcghaaaggtg ttkcgratte gglad@gatagptitictat aeagaugenat 102@ agt t t gt

1oL 8581a ¢ P855SPER. SUCRtall) LoB%0ral AIRRBRUAL LRELL 00 B8 11 o
3 tctaRleddit tgpatgad hrtapahge aattracegagtgiaagangaggeidatt cadageggt 60
ttaacttaac ttgtttggct catttctaaa cttcataaat ctttaggttg agttgctatt 1200
gatagttctg aatgagttgt tagacccgta cccagttatg tgaagaaagt tagacaatct 1260
taaagtttct cactccccat ttatgcgatt ttgcgagata gcgaacgagt tcgttatgtt 1320
ttcgtgtccc taaaactcgc accttacctg agttaagtcc ctcgaaaatc tgtaaggttt 1380
tctgatgttt taccttttgt agctagtttt tcagaattgg gggagagagt ttcttgagtc 1440
tttttagatg ggaaaacttg tgaactcgat attttttctt gcgttttcgg taatgttcgc 1500
gtttcattgg gtgtaactaa aaataaaact cgttaaagga attccgcttt tattctttgt 1560
tttgtttcgg ctgttcgttg cgcgagtttc cctgtagttc gaacatcgta ccctataagt 1620
gttggtttag cgattttctt tgcgttttcg gtgatacctt cgatccaaag aacttaactt 1680
ttgaaactag ccgatagtca agtccttgtt actgtcatcc ttgtttaatt tctaactgtt 1740
gtggtgaaaa ctttcttagt ttacataaat gtacatagaa ttgggatttt tattcgtatt 1800
gggggttttt aaggaacata ggttgttctg taagcgtaac cttgatgata tatagttatc 1860
tatgtcggat tttttttctg ttgaacgatc ttcttaaatt ggggggtttt aggtgggata 1920
gtggttgctt ggatagttcc ttaaacgtct tatgtagccg ttttgctaat tgtagtggtt 1980
gaagttacac ctagttacgg tactccctta gtcgttgatg gactgttagt gatcctageca 2040
cttgacctgc attagcctag acataaacca ggtctacacc tattcggacc ctgaagagtt 2100
cggaaagtaa cgatttcact cttttaaacc cctaaccaag ttcttgtgat gtccactttt 2160
ctgtctacgt acgactgatt tgagtatctt tttgacttag tgctttcttt cttacgttcg 2220
tcttttgttt gtggattttc ttgttcctga tcttttttag atgtgagttt ttctgatget 2280
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atttcctatg tgcggcaaaa tttggagcaa ttaacttgac ttggttgggt tagtgggttg 120

gaggat agag agggcgacac
gt t ct agt O 2086044 ct
ttgtttatgg gggttagatc
aaagat aagg agt at agagt

cgtt
caat

caaacaattt

e

act c BH9g5¢t9 gﬁ?%ttté; e

ctcgttagga ggtatcaatg tgaaagtatt tgtcgtatta 180
cgcacaattg ctatattagg cttattt gt g RETEABNEYH21140

cttataagca tactgatacg atcacactta ttatacacca
ggaatttgat caattagaat cacaaagatc agacttacaa

aaagigtcharrragaditt g hacactetL acttRfas cacteaatt gaggctttacgaadad@a
gaaatacaaa accgcatcaa caaaat aaca acacaatca tt aaa

cat gHHAIER BabeAFa5%P 5&3%&5%6%&%9%@&3%&5&%
9a0CELAGAGETC AEAIRREGE: 4R UE60RaaGHaEAP e FrddgatE akeagcdadagausaa
acctatatCa cctaccacaa taacgctaat aaggtcaatc tagggaaatt gagcgaaagg
gaagtrast ettt ng:ttttegfet ttanqatagé@agagﬁj@wmagcmt@a@g@ga‘acqgaécthéa t
c%99 t
aag a
aat tmgggcucaggmdggam attggm@aa'atcgctmagegagattmeact@@cggmat 9640t
aaatcc ca tcc

%@

aa

he

£3000L6 2 /A gg
gacaacatta gc

SHE v o LR BT A

ttt cagfrettcdd agmrigbhsr 2REANILPOG cOYEQAGaitaggd Gygagngtyataaat t 2¢60cC
cccctattcc ccttaaaaag gacccttatc ccagggaatt tttggcccca ataca

ggcchEagasRtitc §EITEETY9I Y8t YGLRt &4t Wacccaa ttgggggatt ccaat
ctggat ggga ataacccaag gctttttttg aaaattccac ctaccatttg gtccaaaatt
ggat ggsaa3 ttccaaattc caaatcttct tttccaagaa tgggggccaa cccttgacaa

%

dobc

551:

tact

goPe™ s

aatt actat

83tc988aa

238

¢Caacggy
tttggatc

S5 21500

2ref?

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

Page<ZlWM)2ﬂ66/015445 PCT/ AU2005/ 001211 actccttaaa ccttttcatt cggctaaaag

gtt o3

22236 AGLRRa LAt GARRGRAa GR LG RA lrrafeQ gat 1193883t

attacttgct tgaaagctat aaagaacctt 1680
aaat 0a9934agamagecndagac (rgtiagaagotyumaty t@ﬁ?@ﬁyﬁﬁﬁ tatcotiddaa

g%%%gt%ta% 62l & @m%%&act%g%%ag&aétttgg{ § ARYGYARLL T

gtttgaaaaa caatatcatg

ttgt
t gaa

caa

gcaac c tgaagtga

t agaasgtagater agamgatc tatita teziga stat O@racg Rygacataa

gotagtiaga, a0gc

aaagtgttaa
gaaatacaaa
catgaaatca
gagccacaaa
acctatatca
gaagccaatc
cgttttgaac
caattattgc
aattagagag
caaacaattt
actcaatgat
tttcaatctc
ccectattcec
ggccaaaaac

ctggatggga
ggatggacaa

atagagt
aagaattaga
accgcatcaa
aaaaagaaga
ccacccccac
cctaccacaa
ttttattcge
cgcaagattt
aagtcttaaa
catgttgaaa
gaaatccgca
agctatcaat
ttagaatttc
ccttaaaaag
ccggtccctt
ataacccaag

ttccaaattc

ccatt tt

dod5PAA G

tacactccca
caaaataaca
actagaaccc
accatgcaaa
taacgctaat
tatttttcaa
aaaacgcatg
aaatttgctt
atggcgaaat
tccataagcec
acttgctcaa
aaagggtgag
gacccttatc
ccatggctta
gctttttttg

caaatcttct

cahPbaat

aaaaccccac
gacacaatca
actctaaccc
aatttagtgg
aaggtcaatc
aggcttaaag
atcatggtca
gacaacatta
ctatgaagat
aacacaaact
caatctagga
gggcaaatag
ccagggaatt
accaacccaa
aaaattccac

tttccaagaa
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cacaaagatc
aaattgagct
ttaaagaatt
caaaacccac
ttagcacccc
tagggaaatt
atcaagggaa
aatccaactt
gcggtgctaa
cacactagct
atagaatact

atgggcggtc
tgagagcgtt

tttggecccca

ttgggggatt
ctaccatttg

tgggggccaa

P
folok:} gtttaa 1380 ggaaatattt atcgggtgaa
gcat ggct aa gﬁb{cgaac? ggmla%ggaaaaac 1440

at gged4dd-t a3 ccactt gat c caaat caaat 1500
gcggtetagacaat 2a/acaht JA8gEARATE 2AE3WILIL 132RPYLRCAE URERY At ¢
aRb iyt ¢

tgagfttaga atactttaag

t gaat cacga aagaaagaat
tttcttacaa ctccaatcgc

TRRACIACGaC

agacttacaa
acaaaaacaa
actatcaaaa
accaacaaaa
taaagataaa
gagcgaaagg
taccctcatt
aaccaacagg
tttttggatc
acatgctttt
tagatgtcca
aatacacttc
aaatttcccce
atacaattag
ccaatttccc
gtccaaaatt

cccttgacaa

aagaccagat
gct at caaaa
at t gaaggaa
aflact gaaa

gagtgcgtga
aatttacaca

dgBcctaatt

aggaatcttg
cctttcatca

#QBacaaaag
360

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



aagacaattt caatgaaatg
cttgtgtget tttgtttttt
cttttcgt v poé/gtsaggcyg
taattgattt caaaccaact
tagtttagca tctaaaagcg
cctagcgaag cgttagcgag
aacafreattaaagcgagegitt

ggcgt t agcc

a

agct gttt
agc g et ?g‘é‘ggf%ae?
t acatgiatticRaasAagidt gteitchadd argqdagttd lcesciggeat@ageca@agcygasegy

tattggt ggt tggaatagcc faaataacgc agct gt at

at gatHtAATRA AP ERREEAC GEERIGNERA SCIRRIGDRG MEATIANGAY AGEBREEHAGL db

gttagctatt tcttttcttg
gcgtttttag ttgtaggtgg
attttagata gcaaaaaaca
tcatttccct tttagtcgtt
catataactt gagttagcaa
caaaat aagc ggttttagac

ageUagssy 9t (HHAAaaAgCUtgyatey dagdtrgaaadayl a

t
¢

LSS e AR AR LSRR

g tttctcattt ttcggt

geirrde

aca

a9t

tctt gGQagl 5L AaQ Ot & Qtifdh95PaH GREAAThEcIATEE HathitakREaalBHET

acac

aatt

a caatct'ctag ctacaataac agcgtgtgaa gatgctttca cagcggtatt

t cct titgghgctaggcaatzattit gaakgsasga attrattoeh4882a9cigt gggo2ac§igagtlodQt

Srah i ghaclnd ARRARRY

t ccogeentgarqat tettaaagap ghttaraatratytidgadd ahgcdagtatachhgaa@aaaatl8agc

agcg
agt g
at t aaaaggc gc
ggaa?’i"‘zfégﬁtgga

t gat caaaaa ttcaaagaaa ttatagaaaa tctatcaaat

ttaaat gc

ar9eeehYy

t t
aseRict

Gagalgna

a aaac

aatttt

283R5ETL

C

X9

Sl

gcactcg&gtaag

aataa cc

t agaa aac

t9gquhét

tt at aag

%aa cagct aag%gét
¢2288E FER A t t
gCaageagasaddeddtteady ctitGatédaagangebaacacangagdiattactagagcqaobot

gaattt

aaa aag

aaaaat c

cacaBeucntCatn AgRRIREaRC 2ARCARRE ICEATAIRA1AGRCALLAG R T O5RPAF5t t 4988c

Page , 5,00, 20064 81344y BEldf2003 00y agtsiaragalitascacst atpsgcacct acca

agt gaaaccg cttatttttg 2040
taagaaatat cggttttttg 2100
gct aaaaaat ROIa4IRO6SEA21A160
agccatttag ccaatctaac
t ccaaccaat actaaaaccg
cgattgtttg ctgacaagca

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

caat aacgct aat aaggtca atctiagggaa 3420 att'gagcgaa agggaagcca atct 3444
<210rtegtglddt S8 ttePY FsgDNALAP k3gtagepag i 1aRrgaad et reagttruyg> 2108t gagcacg

aatc
ttcc

E80Ece
taattgattt
tagtttagca
cctagcgaag
aacaccaata
ggcgttagcc
agcccaagaa
tacatgtttt
tattggtggt
atgaataagg
tcttgcgagt
acacaattca
tcctatgtge
agcgggtatg
agtggtaatc
tccgccaaga
attaaaaggc
ggaattacga
gcaaaaacaa
tgatcaaaaa

cacaccactc

c

d

caaaccaact
tctaaaagcg
cgttagcgag
agcgagcgtt
gaagctgttt
tttgaattaa
aaacagcatg
tggaatagcc
ggtagttctt
cataagtgta
caatctctag
ggcaaaattt
cactccgtta
ttgacacagc
cttcttaagg
gcttaaatgc
aaattattag
aadatacaaa
ttcaaagaaa

aaagagccac

tcatttccct
catataactt
caaaataagc
agcgagcatg
tgcgtaagca
tccatgcggt
ctgtttttta
taaataacgc
gcgagtcata
gttcttgcga
ctacaataac
ggagcaatta
ggaggcacac
cactatatta
gtttcactcc
ccatgaatac
aagaattaga
cttacataga
ttatagaaaa

aaaccacccc

R

tttagtcgtt
gagttagcaa
ggttttagac
gacaaaagcg
aatcaaacaa
gtttagggcg
catgttttac
agctgtatgg
agtgtagttc
gtcataagtg
agcgtgtgaa
gctttaaaag
catgaaagca
aaaccttagc
tgttattata
gaattttgaa
aacgctccca
caagataaca
tctatcaaat

cacaccatgc
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tgt tg
agccatttag

tccaaccaat
cgattgtttg
catcgcagtt
gatagcgcaa
ttttagcgtg
tcgcatgege
tttctcattt
ttgcgagtca
tagttctctt
gatgctttca
ctagtgggtt
tttttgatag
gttttaataa
tcgtcttttg
cagcttagaa
caaaccccac
ccaagtattt
gaatttgaaa

aaagatttag

ag%ﬂ‘:a%fa%ﬁ? oo

ccgcgca

ccaatctaac
actaaaaccg
ctgacaagca
tgaaagcgta
gccgaggtgce
atcgctttat
gcgcgcetagg
ttcggtgaca
taagtgtagt
cacaatatct
cagcggtatt
gggagtttgt
tagtgatttt
cccttataag
aaaaataagc
aacaagaatt
aaattaaact
tgagcggttt
aagaaaaatc

tggttagcac

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

gca%%s 093ggt caag



gggccctaga ttgggtgtgc gcgcgacgag
t agacgt cag cctatcccca aggcacgtcg
gt accct t @ moeetsedsat g gcaat gaggg
ccgtggctct cggcctagct ggggccccac

gaagacttcc
gcccgagggce
ttgcgggtgg

gagcggt cgc aacctcgagg 180
aggacct ggg ctcagcccgg 240
gcgggat ggc raaeAgpoes/aa2300
agacccccgg cgtaggtcgc gcaatttggg 360
taaggtcatc gataccctta cgtgcggctt cgccgacctc atggggtaca taccgctcgt 420
cggcgcccct cttggaggcg ctgccagggc cctggcgcat ggcgtccggg ttctggaaga 480
cggomicgasmat adgraatay geEAtsetdac cadgrygr hetaagotex aattaggoaet t 3#3@Qc 540
cctqftctct tgcc%gaca% t?cccgcttc agcctaccaa 580 <210> 5 <21é54}35 <212>
DNA 43939933 ,2499P9°C §FYUs ™ <400> 5 aat cctaaac ctcaaagaaa adccaaacgt
aacaccaacc gtcgcccaca ggacgtcaag 60 ttcccgggtg gcggtcagat cgttggtgga
gttt<dDtgt4 t gccgcgcag gggccctaga 120 ttgggtgtge gcgeg 135 <210> 6 <211>
1108211 580pDNA <213> Hel i cobacter pylori <400> 6 atgccatagc atttttatcc

atadﬁgﬁia géggﬁygc&qgrgggacgcttt ttatcgcaac 60 tctctactgt ttctccatac
ccgtttfttg ggctaacagg aggaattaac catggaattt 120 atgaaaaagt ttgtagcttt

aggocti0et & t ccgcagttt taagctcttc gttgttagcc 180 aaggt gat tqgittatat
A0 AEANADERGER% GECHAGRIL GAFITY5Sk AGEaCEABce FHCHttPata at Hagggga

t t JCRfREBERaRTL HdcHEPY PESHCEEHC CoRERtEEd AR etaqQgt QGkagiqrage ata@t ccagy
aggcaccaat atcaatfggc atgctaaata cgctaatggg 360 gctttgaatg gtcttgggtt

gaat 95§69t ERIGAAEAC PEIIACAR T 93RIALGTLES ORPCIIIGIC FACEEFRE9a gd8Qgt ggt t
t ggtg{%g%agggé@attgg% Egjééatcga:é %cE&ﬁ%P?@agﬁﬁa ggg RAQEg& Y 20969015445

PCT/ 11 acttiaggCa agcaagt tgcaccCiaat . aaaafCcagt tggatatggt
ct ct $gggttdg40ccayrbargy 9geardands FlroequotoqHCcagaaugc gecsadsca adgettcttt

{90t 2idibble 80000 QUGEOGLERE ELA! SYICALHAAGREYY: ABRGGY CgdfCt

taaggtcatc gataccctta cgtgcggctt cgccgacctc atggggtaca taccgctcgt 420
cggcgcccct cttggaggcg ctgccaggge cctggcgcat ggcgtccggg ttctggaaga 480
cggcgtgaac tatgcaacag ggaaccttcc tggttgctct ttctctatct tccttctgge 540
cctgctctct tgcctgactg tgcccgcttc agcctaccaa 580
<210> 5

<211> 135

<212> DNA .

<213> Hepatitis C virus

<400> 5

aatcctaaac ctcaaagaaa aaccaaacgt aacaccaacc gtcgcccaca ggacgtcaag 60
ttcccgggtg gcggtcagat cgttggtgga gtttacttgt tgccgcgcag gggccctaga 120
ttgggtgtgc gcgcg 135
<210> 6

<211> 1108

<212> DNA . )

<213> Helicobacter pylori

<400> 6

atgccatagc atttttatcc ataagattag cggatcctac ctgacgcttt ttatcgcaac 60
tctctactgt ttctccatac ccgttttttg ggctaacagg aggaattaac catggaattt 120
atgaaaaagt ttgtagcttt agggcttcta tccgcagttt taagctcttc gttgttagcec 180
gaaggtgatg gtgtttatat agggactaat tatcagcttg gacaagcccg tttgaatagt 240
aatatttata atacagggga ttgcacaggg agtgttgtag gttgcccccc aggtcttacc 300
gctaataagc ataatccagg aggcaccaat atcaattggc atgctaaata cgctaatggg 360
gctttgaatg gtcttgggtt gaatgtgggt tataagaagt tcttccagtt caagtctttt 420
gatatgacaa gcaagtggtt tggttttaga gtgtatgggc tttttgatta tgggcatgcc 480
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caaat cattg aagct aaggg
ccttatagca ccaaaacttc
gccaat at Wo aosagas aa
aagtttttga gtgcgggtcc
tcgctttatt tagggtataa

aatté&l@?%ﬁbchtidﬁhé 28

ccat cat
agatatguggagcocatA0ataaf S9atA552%T 3R Coatal @sIqttedy $99tattidy o>

09 @& <210> 8

catcat

gag

tcctgatgtt tgtaccccta cttattgtaa ccctaacgct 720
aaccgtcgct tttcaggtat ggttgaattt tggggtgaga 780
t ggcgtagag tttggcgtga gagtgccgcet muavAgvdoes@a2840
taacgctact aatctttatt accatttgaa acgggattat 900
ctacactttt tctcgagatc tgcagctggt acgatatggg 960
eifahasdretfnadgshrarb et Gretd@gggeccosaga 1020
tttaacggtc tccagcttgg ctgttttggc ggatgagaga 1080
<213>

o1 8960 2, B Bplcoss AL AREIFEDR, RRRate 3oa00R00 00, % 4

aaggeahged tggaddegaagglt tce@abgt O tgtdckectal SttatdgRaa ORAtadX gL

pylori <400> 9 agatctaa

ccttatagca
gccaatattt
aagtttttga
tcgctttatt
aattcgaagc
ccatcatcat
agattttcag
<210> 7

<211> 29

<212> DNA
<213>

<400> 7

ccaaadcttc
acaagcataa
gtgcgggtcc
tagggtataa
tttctagaac
catcattgag

cctgatacag

Hef2@obact er
780
840
900
960
1020
1080
1108

aagc%tggcgct %t%(:SaggEaaltg%thgaattt

tggcgtagag tttggcgtga gagtgccgct

tggggtgaga
actcatcaac
taacgctact aatctttatt accatttgaa acgggattat
ctacactttt tctcgagatc tgcagctggt acgatatggg
aaaaactcat ctcagaagag gatctgaata gcgccgtcga
tttaacggtc tccagcttgg ctgttttggc ggatgagaga

attaaatc

Helicobacter pylori

aaggatccga taggaatgta aaggaatgg 29

<210> 8
<211> 28
<212> DNA
<213>

<400> 8

Helicobacter pylori

ccgaattcta aaggcatgaa cgcttgca 28

<210> 9
<211> 15
<212> DNA
<213>

<400> 9
agatctaagg

acgtc

Helicobacter pylori

15
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