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Poxvi rus vector encoding prostate specific antigens
for treatnentof prostate cancer FIELD OF THE | NVENTI ON

wab@spiEsent i nvention rel ates generally to thect/aska4/001129

of genetic vaccinations and particularly to genetic

i mmunot her apy and/ or i nmunopr ophyl axi s of prostate
cancer. Mrre particularly, the present invention

provi des a genetic construct.g¢apable of stimulating a
sel ective i mMmmune response to prostate cells including
Rk a VR cthon BaeddingGrbstate Sh&ifiyy Adigers fontredtinentiofglresiate cancer
provides, inter alia, conpositions for the

i mrunot her apy and/ or i nmunopr ophyl axi s of prostate
cancer, antibodies thereto and di agnostic reagents

t heref or and_net hods for the treatnment and/or

IR OBYHE BYVENJdON e cancer. BACKGROUND OF THE

I NVENTI ON Bi bl i ographi c details of the publications
referred to by author in this specification are

Tl Ipesseryd imtentibre relatbsogertehﬂlyde@dhé pfi¢ldnof Refeicevaecinaiions and

wes%ctﬁé'b? S Fredis oA B HETBRORARH Gmoprosate cancer.
I'tichThr{yh 6&1?(1: E2nPihQntRht plo@{d¥8 PAehe®f cbh&ruct capable of
n genera ow edge 1 n any country. Advances in

stmiuda:mti@a sdb¢ctive gymanelraspéuse tapiostatd eells mecliding pmst?mj@ncer cells.

atly enhanced o br oad.under st. nd|
B Bt oy G Foee i o P i ORI g G 2 Mmmunotberapy
fHd:0 %ﬁﬁhoﬁ\sgwlﬁx@n@lf hayRat6 I lcad ﬁﬂ%ﬂiébl stheR& ndrdaldiagnostic
for pharmaceutical and rel ated i ndustries to devel o

rsegenteirsforfand metkods fon/iba tieaimenh and/prepopkylexip pf prostate cancer.
di seases and other disorders. A particularly inportant
problemrelates to the prevention and treatnent of
BACKE@ROUNDWOF THE INVENTIONSt ate rel ated di seases or
conditions. Prostate cancer is the second npbst conmon
cause of cancer death in nales. Prostate cancer is
A
Bgfrﬁglégﬁghﬁn#e'tﬁ (}ufstlﬁﬁ é)ﬁgﬂrl]%t glpée ﬁaf‘eﬁ oca ﬁg%lgle Ifht Iﬂgss Eﬁh%lﬁcatlon are
tdleatedmnthe endiofjdreydefergdional prost at ect ormy) or
radi cal radi ot herapy (external beam or brachytherapy).
However, approximately 40% of nmen who have had
ﬁPi}EF’ern%Q% ¥in§ gﬂh%? 'aYthtthg ap&&Hatiodris o€ andSMdulli 8QaKSLtaken as, an
subsequently devel op netastatic di sease. About
Fdvovlcdgmenhenanyrfetrasf suggsstian Hahthistrias agduiprmypam ef the common
cou&iggof t.heir dlseaﬁ For men with netastatic
OWledEs LY SPUBREY i cal castration often produces
a rem ssion but inevitably |ethal androgen-resi st ant
di sease supervenes that is relatively resistant to
Ad@mhmmpgv:culalsblp@gv@mé énformatisy én Hstlas e‘aﬂe haye grgatly enhanced

TR DT R e e e

@\fentd‘@lddlas'e afcatddsenbAasts poganiah ﬁ)r\pﬁaﬁﬂacamycak amdj reddted industries to

treat nent.
develop strategies for the prevention and treatment of diseases and other disorders. A

particularly important problem relates to the prevention and treatment of prostate cancer

and other prostate related diseases or conditions.

Prostate cancer is the second most common cause of cancer death in males. Prostate
cancer is only potentially curable when it is confined to the prostate gland using one of

two local modalities of treatment: surgery (radical prostatectomy) or radical



10

15

20

25

30

Surgical castration is achieved through the operation
of bilateral orchidectony and its therapeutic effects

wae@sappsoxi mat el y equi val ent to conpl et e andr BgEAU2004/001129

bl ockade using a conbination of a LHRH

agoni st/ antagoni st and an anti-androgen drug (Santen
RJ. , J din. Endocrinol. Mtab. 75:685-689, 1992;
Thenot, S. et al, MIl. Cell Endocrinol. 156:85-93,
1999). Dependi ng upon the operator, either procedure
may be associated with considerable norbidity with

AR 5l TR RRRSALEE, PRI aBBELRAD 0% of men
whcs Baseha® %szﬁénﬂl}o ceiatihe rrekiniht dbr Nevalissialistase awviie stbsequently
and are palliated effecti velfy for a nedian duration

g f.
depelep mchastatioliseqss. MU 7H% of njrihaye mgipsigsgs pt some time during the
c%ﬁl%?to?ﬁ{éﬁlsdiﬁb%’@ side effects of their own, which
i'nclude Tethargy, weakness and cognitive inpairnment.

In tinme, "androgen-independent” growth of the cancer
upervenes, which i s usuall atal {Thenot S. et_al

gy o e A s TR PnaEieal Sprigns g produces o

BRAKsRANMRA ALV IBYYVIcHAl afdrofGrRBisWRE WiseaseyiBbNehdsOMat is relatively
chenot herapy may produce clinical benefit in

regigiauito rchembthepp¥s off revingied b bogaienn Gt/ @ of. obaysivi Ghcadf 21:620,

rvival . There is sone .eviden ancer L.ent
R NG et 38T F Rl aRq YA BRI mBRL SRl Rory phase
dfhd HiSédse @M’éaﬁ@é‘sg@ﬁﬁve{ﬂe%ﬁy kEhdPbf tRfatradnt. Nat ure Medi ci ne
5(6):677-685, 1999; Albert, M L , et al, Nature
Medi ci ne 4:1321-1324, 1998). Mst of these inmune

NDoN e. r . .
SRR T RS, PR IRl RRTIATR G0y o s
thsrapéticastfentsi aaé hproRintatede squivallntsto kamphste androgen blockade using a
wel | denonstrated for .nel anocyt e (gi fferentiatiaqn
aPRIBRIE. O IRH BEEHFAEAERB b pn ahtiabdigecn drye, (gnien R.J, J
(Pﬁlz. aﬁ?d%ri%gﬂ%etﬁﬂt gﬁ@@%&ﬁ%@@?%gnorﬁs%t 8L, Mol Cell Endocrinol,

ty 10:281-287,

nmuni 1999). Moreover, nel anocyte )
Hict8208n199%%).i depandingepen hizy epdraten ki pageduretatobe associated

SASEL T 5N et DB 5t RSN s
a?g@oacﬁtSO%. » ABAD Ageghohos afen 3vill H@Rstafid AtkkaselrBsfon@%d aitleer kind of
n

cer, on the other hand, the evidence that prostate |
Itirifosalertatmentand ara pajliated effectivelydignp mrediandursieon efiapproximately

syste f .cancer patien is limted. . dn I .
b S bl L SBES,, RGN, Jrchdn B sidk BRRLS bEHI own, which
ineiuge lét@e&gﬂﬁi’dﬁﬂtﬁébs ang\weysitive ifnp‘e&i_dflgm.r O tifoey ‘éetni(dﬁ%erg—)independent" ,
responses to human prostate specific antjgen .
ginwthahihe qneet SPpYeRRs) Whishds blﬁlact“é(sétaé ﬁﬁ%ﬂyl‘ §Eq%tea§, supra). This

d .0 .69 d . t r LeRk S
FEBEL TRy PHARCHT I8 QiscRi b £ JRRNEECuPAAIPBE $0-50 weeks,
0608lhation shafiothtrepy mag ppetuce ylidikalrbenefitih epproxomately.25% of cases
These fi ndi ngs ,suggest, that an i nmune environnent,

i vk oph Arodensatipn Ogﬁﬂﬂb‘-"é’ﬂeci fic cytotoxic T

| ynphocytes, may exist in prostate cancer patients

{McNeel D. . et al, Cancer Research 61:5161-5167, i
PhO4)is fame fesideovs dbaiceancer Palipus tmajfe ppantaneous albeit ineffective

immune responses to their own cancers (Lee, P.P. et al., Nature Medicine 5(6):677-685,
1999: Albert, M. L., et al., Nature Medicine 4:1321-1324, 1998). Most of these
immune responses are made against normal components of the tissue from which the

cancer originates, and are known as differentiation antigens. This has been well
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existing imunity to human PAP, which is T hel per
cell -dependent, is the discovery of human PAP-specific

w@nioshodses i n approxi mately 5% of prostate caPCEAU2004/001129

patients and nmale controls {McNeel D.G et al, J.
Urinol 164(5):1825-1839, 2000). Further investigations
identified a nunber of T hel per epitopes, which nmay
represent naturally processedshuman PAP-specific MHC
class Il epitopes {McNeel et al, 2001, supra).

Mor eover, antitunor responses were observed in

ro [ 2] (4 ' .

S RISl AR BTGt s gnor clss o
nghd% giw%aghﬁttg%gr G0} (Rﬁeﬁﬁ(;\ﬂ@a&ﬁ/l . aé.egmmhnzifﬂ 0LB8ALE7, 1999).
:129-138, 1 ..or a peptide riv rom human ..
Mewssver: andgracyte diffcesnhiauom aniigengdizve ﬁwgm&seﬁ{l@;&g dumpr rejection

. . : O- o,
gy, OISR BP0y 00 RS 3i CORR MNP tmocyes
(Rossthatge S30 ebdk,5R4m DGR &Yy 2780311884 nbl e ef fort has
consequent|ly been expended i n devel opi ng therapeutic
strategies targeting prostate specific antigens, the
Iﬂgﬁéstél’t@ lchn&eRad Pk @ikt 2en@fthd BEIRMKAIRBSKate iffsremMiMiion antigens
(Prostate Specific Antigen), PSMA (Prostate Specific
ave Mdpognigedhhy ithpeimmumgsypim oPeansempatisnisds dimited. In particular, none
Phosphat ase) .. Pr.ost a cancer . is an. .. .
e PrOaRAnab o9k UeBeSr I Bkl Wiy ign e Figrgren T cel
SoRRrAiveikspoasd thafunintFodiae Spgthictaliden (BBSA) 3p@heshan prostatic

I munosuppressi ve doses of cherrpr adi ot (r)]er apy. Fong et .
agid phespbaiesd AR, wees deteqieruin it podApYer of gigstate cancer patients,

SR5HLAL o pURer SHRNGER, PRI, Sy B5L8 ALY BpE i
werRrary.i dhest findifgPaidepiiahal anbinadnarendrnealeagrwideh kan support
and | oaded with nouse PAP to provi de xenogeneic

RAPpecalic etotsixiq Relymphosides exgyonde ipRupgate caneyr pafients (McNeel
43'8“%? 8}, é‘?}]c’ez Ji’gpe'azgﬁgl 5760367 3D6I Y& Hurth@r @sﬂ&%ce in support of pre-
, for an effi | s f saf e

owever cacilous, speci‘fic and
¢xigting Girermétyed thiutas ARy rwhichnisrd helpahydl laddpendesit, riatlegdiscovery of
for the_ treatnent_or, prevention %’%ost ate cancer. |
i

. n
lyeasy HARcwesifie iiadist & aPRIOKHRALGHY i B, Ol esteiR AR gy patients and
AR Q&Yx%hsog%zvtéiﬁb @ Sk At eaYuhANed 695) 980811899, 2000).  Further

vaccinatio a reconbi nant poxvirus construc
iaxgtigstsomsgdentfiedst aumbepdcl helpepepitppentwideh suaytreprssent naturally

rostat]c acid phospha referably t her wt
Poneiah rimak KPSt oh TG ohiss o eRdsasc MG eer br 8. Sodt, supra.
MBRHRE:S taniHlRdOF i p St O KIcRE oBstevedefh piddtadlchncel pafients who were
I'L-2. SUMVARYOF E | NVENTI ON Thr oughout this

spewiitéd atthodenduitic exsls dorsded eitherxwith ane progtapie ragid phosphatase

d." ise", d j at . )
BRI a5 g, PR, WBRL B gy deived som
hifRAry phdieaté Npkeisic OMeMbrane Sindiigedl (WASPLEY (Kudget #pd.oet al., Cancer
group of integers or steps b excl usi

ut not the | .usi on of
epgarcht0dR39-813, 208 Mrrnhy s, Brosiate 6P/ Sod Y& (8p HMurphy, G.P. et
al., Prostate 39:54-59, 1999(b)).

Considerable effort has consequently been expended in developing therapeutic
strategies targeting prostate specific antigens, the most well characterised of these
antigens being PSA (Prostate Specific Antigen), PSMA (Prostate Specific Membrane

Antigen) and PAP (Prostatic Acid Phosphatase). Prostate cancer is an attractive
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Nucl eotide and am no acid sequences are referred to by
sequence identifier nunbers (SEQ ID NO ). The SEQ ID

wo®s/oeass espond nunerically to the sequence PCT/AU2004/001129

identifiers <400>1, <400>2, etc. A summary of SEQ ID
NOS: is provided in Table . A sequence listing is
provided after the clains. The present invention
provides inter alia a geneticqgvacci ne construct
conpri sing a poxvirus vector which incorporates and,
on admi nistration to a subject, expresses in a cell of

I [ s
6}1&11(3%1%#@ g%télglllﬁhgr%gg i%)@/%ag%? I{-uargc%‘f‘s: gr?&g sﬁ)gxﬁn% %gg %gﬁ%}gs flave generally
Btehi isp@td wamahoQppteague dbes 1€ @hemutadiothatasaiFdng @x ul rim particular,
vector does, notprod ctively infect sajid subject
heypreshavs stinkmE s cf @r@&fﬁmg .rsﬁpoafeadlach@n@? dbipgs Administered
WRD&ktfon (GREH r&@n&'ﬁ[bséeﬁ c beﬁﬂn{']btm"ée@lg Svede Elﬁﬁ Ched BRI Eér?pheral blood
I Mune r esponse. er odl nent s, e expression
monmxhuctesr cdls sad dabageah auuhanwe @IAPetOQIDQ‘Qﬂﬁ yegogehéimgtimukatian of the

prostate ceI spegifi r

BirBots tranes (BB beFor BPOHLLYE 37 g 3 GURek o
vacci ne construct stinulate autoi mune prostatitis.

Q her enbodinents of the present invention provide a

Hemetis @ weEdc |hnwew:¢m§olr lantefﬁ@ﬁmu% SPRyific posk\safeutmpapetherapeutic

%ﬁ%iéc]r é@e{]u%gizgolpéglé ts 1c i %gycgqr n]fl‘géstlz‘l?éétaSIJ u}%@\/érﬁloﬁ of prostate cancer.

Elewdémﬁcd)ﬁvltﬁttﬁé pedskhtemvenivad ItHbglrﬁembﬂ&hﬁﬂevEem@ﬁﬁdf guch a strategy
!@é/peptl de or a honol ogue, derivative or anal ogue

SBf Zenslc aV@éwaam an IREPBBINaRE POBKIESY .cwgst%lﬁt expressing a
érggf#&%ﬁé%fggbng?éﬁé}&g l?%\?}geliogtg?% %\g #)ﬁbﬁ)hgﬁbéj J géé%lgf YSsether with
$ onmupodiadilaent moletchh, éocpexamplepan pmsnmmlsmnufatcswcwokme such as,
genetic vaccine construct stinmulate a prostate cell

iqa, linfrune response. In other enbodi ments, the
expression products of said genetic vaccine construct
stinmul ate autoi mmune prostatitis. Preferred poxvirus
SEMMAR Y OF EAFHBEXVENTIOMOopox vectors. A particularly
preferred poxvirus vector is a fow pox virus vector.
In a rel ated aspect, antibodies, nucleic acid probes
PRGLSMORt Y dpBafBRich, WMIER ﬂ{be%ﬁteﬁm fedfuibdsn thlie@wﬁsé the word
are ot hervvl se capabl e of distinguishing the presen
(:;@nems , wad yhrations saeh @ﬁ:'tcomprlém apf "peypprigng'| wil be anderstood to

S| oglgfé))r q“%%}étﬁﬁ %tﬁgé% b@gul}{"'og mt%gewgg eﬁ’soﬁut not the

@:&%‘Shéﬂ 6F @9 litegRtor d@picd gﬁ)ttprdfihﬁtager@ oﬁﬂelds phosphat ase,
or a honol ogue, derivative or anal ogue thereof. In a
further preferred enbodi ment, the prostatic acid

ﬂﬂng@@lﬁ]c?et atnthoPaclé @9 gés Qrf@feﬂg ) tﬂ}/ege%]%nce AR numbers
e di nent's xenog enel nol ogues use human

@BQ gotS09r érheosm tIDaNGs nmrmslxmdt mmn&r_aually ta theagsequence identifiers
< OO>I 10g200>2 thp%r glllrrcl:rlflllagrof gEad 16 E\Rﬁalg Iplg:ovided in Table 1. A sequence

listing is provided after the claims.

The present invention provides inter alia a genetic vaccine construct comprising a
poxvirus vector which incorporates and, on administration to a subject, expresses in a
cell of said subject, a sequence of nucleotides encoding a prostate-specific polypeptide,

or a homologue or derivative or analogue thereof, wherein said poxvirus vector does not
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aci d phosphatase is preferred. Accordingly, other
enbodi nents of the present invention contenplate a

w@emeniged/acci ne construct conprising a poxvi rRGI/XE2108001129

whi ch i ncorporates and, on administration to a

subj ect, expresses in a cell of said subject, a

sequence of nucl eotides encodi ng a xenogenei c

prostatic acid phosphatase angl_a sequence of

nucl eoti des encodi ng an i mmunosti nul at ory pol ypepti de,

wherei n said poxvirus vector does not productively

inée t saL% sugiegﬂ:?nd wherei n an expressi on product

RBPe:, li"Sﬂyd% 5 PR ne construct stinulates a

prostate cell specific inmune response. In still other

enbodi nents_of the present invention, the . .

Innsam Sbedingrss. yths otxpsessiongaradycts nof] sHdneretipnyageigeyconstruct

s%#ﬁﬁé %6%59%{3@&1%*% §arle§1)o ¥4 Ok NBndrSe cﬁfil‘ﬁ@ﬁt@,l the@expression
-1 or -2 type cytokine.” Sui'table cytokines are on

produnty of edid| deNgtic Vhecli®, corstrdet Stivhalatel & pdostdte c€ll specific immune

GMCSF, IL-6, 1L-15, IL- 8 or flt-3 ligand. In .
rstiwr{%uoté%%bqﬁiﬁ%&t RETEHOB PSS Siieersft pgeinesonstruc
stiniiAate LEEnRAGnd broddiitid particul arly preferred cytokine

Is 1L

-2. Accordingly, yet other enbodinents of the
present invention contenplate a genetic vaccine

nstruyct. conpri.sing_a fow pox. virus.yvector ich .
PSR EBBRLIEIS 05, 08 e i Lettiah BIvVids 4 Gopsfiscyatoine: construct
ORYRERES pbRvitusCRictor AhhisRIifbobptihe§ tind, 2015 8GN BRGRALIGH to a subject,
nucl eot’i des encodi ng a xenogeneic prostatic acid_
xivespisainas celnef wpid sybieslc e sFquaneel ebnpeleatides HYPHYS o prostate-
I L-. i de ' id..f 0 7 0
B BRRRIL 06 UNECELE AT sl BN ERELpquence o
aklepeeatbing Phdtindinosfimabiaty geneepiidey adetaie said poxvirus vector
construct stimulates a prostate cell specific inmune
qdass porredustively iglerkraidsidtftnent of the present
I nvention contenpl ate a genetic vacci ne construct
conprising a fow pox virus vector which incorporates
[ansome renstshadimerss,r tiei expressiom prvjuetst of exidr esetis Vavcine construct

cel I, of said subject, .a sequence of nucl.eotjdes .

SegeEng HOHAR pribeptaifie TS FBER adh Qipgr mbodiments, the

%ﬁ)?éé B8 PrQfucRUtlsfiaideAaR RREAE oEkHABE dtlmdate AlioRaRT e Brostatitis.
erein sald fow pox virus vector does not

productively infect said subject and wherein an

Xpressi on.product of said genehic vaccine constr
GEREAR RS Sebbts e Blbix 8 dlroBoY RRAGRS 4 J3pldly proferme
pvirabhdotorlt 68 foWIpek airas ¢edtbr. speci fi c i mmune response
conprises proliferation of T cells which enhance

inhibition, lysis, or other fornms of downregul ation of

h r pr. ok atjaon.of or e i :
I IR st ARIOERE chEMbict ool BRRS Sl W GERdcis which
dpvigiohllp bimt o icdeara atherpdsei tapablec ofrdistiapmighiag ghagiresent genetic

vaccine construct or one or more of its expression products are contemplated within the

scope of the present invention.

Preferably, the prostate specific polypeptide is a prostatic acid phosphatase, or a

homologue, derivative or analogue thereof.

In a further preferred embodiment, the prostatic acid phosphatase is a xenogeneic



10

15

20

25

30

vacci ne construct conprising a poxvirus vector which
i ncorporates and, on adm nistration to a subject,

wexpsesses in a cell of said subject, a sequene€r/afi2004/001129

nucl eoti des encodi ng a prostate-specific polypeptide,
or a honol ogue or derivative or anal ogue thereof,
together with one or nore pharmaceutically acceptable
carriers, wherein said poxvirgs vector does not
productively infect said subject and wherein
expression products of said genetic vaccine construct

stinulate a prostate cell,. specific i ne res e,

W qlpe; fhsfeoln B SPHE TDOgiT R pioBehelt TORPITRI AT Use in human
RibR¢tstOfre 3oGANRAG ihdre HaCtiriysh Mt Bor86168kd. In \FALule, rat prostatic
construct conprising a poxvirus vector which

acik phqsphateseds arederresh adni ni stration to a subj ect,

expresses in a cell of said subject, a sequence of

nucl eoti des encodi ng a prostate-specific polypeptide,
Accoadihglip bihgiiembodiskents vl thevigresent arvehignieoritdiepletfa gematic vaccine
a sequence of nucleogtides enco

ORIV SOPHIISREGT DOIHIUG YEFPT He 30%&330133@@&% pe administration to a
ﬁﬁi&cﬁ%@?&s&ahﬂ Y% QICEPLARI St h MefuenttBSSChitI&RIdEs encoding a
pOXVIru "y d

vector does not productive I nfect sal _
smbpecic pnobtativeadd phexpratssi ad preduatcs of nsdédides encoding an
genetic vaccine construct stinulate a prostate cell .
il e TR howherd: SRR Mo ERDSE et 47t RRductively
it 80l shB¥&MndORhdéiR \Win & presTBh pastiukPbf sid BiHedit ivaBcine construct
orot herwi se enhancing a prostate cell specific i mune
stimeates e prostate ealbjpeeificdanpine $¢spensedni ni stration to
sai d subject of an effective anmount of a conposition
conprising a genetic vaccine construct conprising a
RPOxVll st antisdddmentd bE theipieehpk adtim, drRdmmumostimulatory polypeptide

adm nistration to a subject, expresses in,a cell oL

is aindmupjosimulagory syiokinee K oxamples s3id sytokinedd iprgfergbly a Th-1 or
L - ific polypeptide, or a honol ogue,

g%?ﬁ%@%&@éﬁgg anal ogue thereof, for a tine and under

conditions sufficient for expression products of said

il 1E AP OUE 6 e re g dBNY! 1] bt B, LahdSM-CSF,
Mlﬁ,rlii-ﬁ ?Eial% Rele Ay liéﬁ vector does not productively
In ;

eCt Salrd subjec till another rel ated aspect of
the present invention provides a nethod for

i mmunot her apy, and/ or i nmunopr ophyl axi s r at
preisrred smbprisneng B 6VIRKPET BREiDR 0B Ogﬁrgxﬁ\fwr 112
anmount of a conposition conprising a genetic vaccine
construct conprising a poxvirus vector which
Annetiquivrht mefeared cytokiedsiilnlst rati on to a subj ect,
expresses in a cell of said subject, a sequence of
nucl eoti des encodi ng a prostate specific polypeptide,

gg(lzcgefgng!?s QIE oS TR N Ent® or RRA|pRGKRE: IREAEH coMBRPRtd 2 genetic

irTus vector does not productively infect” sa
vatojnectonsamdt whimpesing ex fowlwiomirpy odetor swlith sa¢atporates and, on

gcﬁﬁﬁér%ﬁgé S(g%gébjgctt,i e%lreastse% i a%reﬂsotf%gi% sk jle!:t, %%gcfuiefn(i:ec of nucleotides
encoding a xenogeneic prostatic acid phosphatase and a sequence of nucleotides
encoding an IL-2 polypeptide, wherein said fowlpox virus vector does not productively
infect said subject and wherein an expression product of said genetic vaccine construct

stimulates a prostate cell specific immune response.
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effective in the treatnent and/or prophyl axis of
prostate cancer. A further related aspect of the

wEe@sem4ed nvent i on contenpl ates the use of a gROEADUZ004/001129

vacci ne construct in the manufacture of a nedi canent

for the immnot herapy and/or i nmunoprophyl axi s of

prostate cancer, wherein said construct conprises a

poxvi rus vector which incorpoyates and, on

adm nistration to a subject, expresses in a cell of

sai d subject, a sequence of nucl eotides encoding a

Sglélfﬁasthg‘ e?nbscf%l%%élflt of RS hﬁé?ﬁ%ﬁ Eﬂ\gﬁ?o% Iﬂerﬁﬁﬂg géh%’uc Vacclne construct

vative or analo ereo erel OXVI rus

Coapkieingdo €B Wik @ﬁ*@éﬂ sredton @lhychi irfcefgorated dnds ubn eidtmnlaﬁna:tlon to a
wherei n said expressjon_ products of said poxvirus
svhl@sf@rexgqeﬁwallataeceé Bt eid apljeelep| segRRICE falcclpotides encoding a rat

ﬂr?sgs %c?d g ﬁ&tlaé’e dﬁ §eﬁ§ﬁcﬁ§? e @Btél s € eﬁﬁé’cﬁﬁg 'al?ﬁ]!é-% lypeptide,
WJ]I&&E hidi fanam \omsomnlbe dpdsatoe ptddactinedy offect said subject and wherein
geneticyacci ne copstruct i.n the, rmnuf%ﬁture

A BRSSO PEQSuct RE spid genstis eYaghine aeps ct stlmglates a prostate cell
s@g&‘{ﬂggﬁfn%@yésggﬁsg of prostate cancer, wherein said

onstruct conprises a poxvirus vector whi ch
I ncor por ates and, on adm nistration to a subject,

es in of. s a_sequen .
B, croaft 5T g Sl 1Ptk Fenghte PRt D ligu of T cets
WhicR eRRARE Oel®itide Ny A tdrVthé foamal Tqlsvirb@N &, oft@ Bumber or
sequence of nucl eot1des_encodi ng an i nmunosti nmul atory
polifgpsioniof erosiie detivedsallingosubiectis vect or does not
productively infect said subject, and wherein said
expression products of said poxvirus vector stinulate
@thef @Bb&limens|df tienmescht mvemian@ovids peoapostidbe cminpfisi'ng a genetic
the treatnment or prophyl axi s, of prost at ancer.

WEHES o RBRTIUAE NEQIPHRE pfr‘ OBV SEEPY | WS yg%lb?ra@s j and, on
aginﬁflﬁﬁaﬁc;ﬂ & L& cP hﬁ% E%Q c?l'i ofs 1@ IRhiequs s&fuence of nucleotides

erivative or anal og ereo partlcuiar Yy

qmedleg rae@rostamnpmiﬁu’rpblapqmdepot ypepnoldgué or tderigative or analogue
E tmant of . the inventi

mul at o
REELhorgrith SEngh 1 APATRFEORTIS ACOTTYP Sp 5Ty eperein said
J&viru? rvedtdr Zdde¥ Pfot Cf»&bﬁ{fdtﬂ@ly E{f&fte&ﬁ@ Cbuﬁjé@méh@ SwRdrein expression

cytokine is one or nore of I L-2, TNFa,

products of s7id guetsMaceine @onstmcqmlmulaielamrostatp cgll| sngeifig. immune
Mor e greferably, t he cytoki nes are one or nore of

P21 FNg or 1L-12. A particularly preferred cytokine

is I|L-2. BRIEF DESCR PTI ON OF THE DRAW NGS Figure 1 is

a.ghot ographi c representation of el ectrophoretically
$talk othee ¢niborinueniy AE thesprespnRITENHPR PYAVIERDS cR@pesition comprising a

SaRkie 0 c ficbipBfites and
AL gt S5 bl pSRURET A AR and, o
:id;m?us&aﬁ@m fd £ sybj d:dtrem@re‘ssfrs ih heel ef eaitlisobjectf a keqmencd of iRicleotides
and rat PAP i nsert% i nt o, VI R501, and, human d L-2.and
¢TigRgME a prostate-specific polypeptide, or a homologue or derivative or analogue
thereof, and a sequence of nucleotides encoding an immunostimulatory polypeptide, and
one or more pharmaceutically acceptable carriers, wherein said poxvirus vector does not
productively infect said subject and wherein expression products of said genetic vaccine

construct stimulate a prostate cell specific immune response.

Yet other embodiments of the instant invention provide a method for stimulating or
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PAP insertion in VIR502. Negative control experinents
where carried out using water instead of DNA tenpl ate.

wWOor@ane424 i s a phot ographi c representati on of BUIT/SB2004/001129

wells showi ng the results of tests for secretion of

human 1L-2 by VIR501 and VIR502. After three rounds of

pl aque purification a nunber of plaque clones were

anplified by infecting CEF cegls. After infection, a

smal | sanple of culture nediumwas renoved and tested

for the presence of human IL-2 using a human

cﬁtims%lgl %Al%clﬂilé aéaros\ﬂlt? ﬁ’g | tsgg&qhg lﬁ{lml%gg Q%%oh%g g\?{ﬁ ectt rJz%mprlsmg

ddaghiegaamioc sdi@ pubjseNdRid @ffe@fveaan\i&ﬁﬁ &fm Bd)tﬁposﬁﬂftm/\lbcﬁrgprlsmg a

FPV- nedi at ed expressi on .of human PAP. TK143B cells

SRBRIEC VACARY ERNSHIUEh CRIPRIIYIBE tAoP&XVARUS NSPtasf Whigh dReprperates and, on

V t 8 t
a%?ﬁl ﬁtr&?de Ctt%faon@{efcp #ﬂgggéggp%_&él\l,\gg%{lg 3 %cé J‘ascﬁlggnct%ﬁ/f enucleo ides
enecdmg  Qndstate- sp@nﬁc Imypepﬁde;rmsa haaclogueé,t glermfatit/heor analogue
nti - human PAP pol onal . antl b denonstrate .

Brveohiib e imer ikl b RBias GREToteh OF SPRABOn gtucty of said

%bﬂ WY& @&ﬁs@ﬂueﬂc & stimB1afe bh Qthephisd BnbahdeOR pBstate cell specific
Ing of the inmmnoblot with the secondary antibody

iainpumre. re&ponﬁ@\ﬂnldmh@em\ﬂaﬁzspclxx(lm tveptor dpes 8ot p}pgzg@we{wgﬁect said

%Ql 7 4, VIRS01 (72h p.i.); 5, VIRS02 (72h p.i.); 6,

¥Fbrial reconbi nant rat PAP (pCE systen): 7,

nol ecul ar wei ght marker; 8, FPV-HA; 9, VIR501 (48h

E._i ; 10, VIR502 (48hip.i.). The 49.1kDa marker

il earteghier wirelpfed hastes aafi dhe opresemt EWeRtian rAvidenh Pamethod for

lr?l‘g’lgl?égﬁe%%p%?gﬁ% drlélgﬂmgl#gg?(gﬁ‘lylfﬁ(fsas A%Eﬁ o&@ée cancer COl’Ilpl’lSlng

adimReaRd of by efibctRVaraupitassd agnpositon Rﬁdi’prlsifm aezehRtic vaccine

VWhite rabbits were i mmuni sed_ by i ntranmuscul ar

90N RSt iCORPRSIG RIS FGerer ik HECBRTfS Py adminstption to 2

SERRL 66 00 BT i 0 B} S CORRO o

WﬂdpﬁWldbLOﬁ)hoﬁﬁegmldﬁnﬂVBthﬂerOe dnbge dtharodr tihaggin said

to the same sched hreewe er, .t i ng. .

PRHIS SR REroeT i R B Do IT R asb SLb Tl WAGHE gy cxpression

éljaﬁu@w o RhRI Wv@ru@'x%@to@%hﬂﬂat@% foktdtet beﬂﬁ sp¥cifid@mmune response
mrune sera were tested agai nst bacterial Teconbinant

efifestive irsthe tegatnvest endfeeroplylexie opmestelesaeqr. A, hunan

PAP or B. rat PAP. Shown are dilution curves for

pre-immune sera (light-grey dashed |ine); post-inmmune
Aefudthet B18ed Wepdes oFf ther: rWehmmz@nﬂlcﬁﬁndﬁﬂltsmblm theegkic Usfi a genetic
greyIlnevmthfllledtrlanles post - i nmune sera
TARSIGEROREINH i ey BYSBBEaR T AT §art1¢cis?anmrﬁ.felk thei 1§6Ru4qﬂﬁ‘éapy and/or

Dol AFORIED: SDRERLHGSGP RphE s o poins

Wﬂvlhalﬂ Hoporatt oM, o @admiistedtiap iy heub;ectabxmmesm acel of said
(SEB) for which OD (at  405nm val ues <O,
B a6t 8 SCIHERCS %ﬂm@ﬁa‘i}\ﬁ‘ﬁs eImOSEageaspfpétaf&-Spwﬁc polypeptide, or a

B&%l%g@@t rv@ivOlor %}%15 18' BOebf SVIRRAH &L pekvitiie vector does not

PRSereisn aite of ) ) .
productively infect said subject, and wherein said expression products of said poxvirus
vector stimulate a prostate cell specific immune response effective in the treatment or

prophylaxis of prostate cancer.

Still further embodiments of the present invention contemplate the use of a genetic
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contai ning human |IL-2 and rat PAP sequences. Figure 6
is a representation of the nucl eotide sequence of the
wo pentd4eon site of VIR502 containi ng human | L- PCEHAT2004/001129
human PAP sequences. Figure 7 is a representation of
the aligned am no acid sequences of rat PAP from
VI R501 with human PAP from VI R502 as indicated. Figure
8 is a graphical representatign of ELISA show ng
I mmunogeni city of FPV expressing rat PAP. Two wet hers
(castrated mal e sheep) were i mmuni sed by intranuscul ar

P GF L G, MG e S e
mm&icﬁo}ophﬁzlaﬁisloﬁ pIBEtdthaﬁébRﬁeﬁerélﬁ Rdid oomstiueg comprises PABoxvirus

and human, I L-2) [l ower panels]. Four eks after

okl Avhieh HDSWPO%‘&S%?%a@BtHF%@P@@ tq b pulleat.pxprepfes in a cell of said
i yi t S Syt i

SERELLY eudile (e nh RN, SELBIHE s RONAE SPRALEHoLvpepide, or o

ladleguea dedvabive £ moaioggresthemof,ﬁandtmsmyuemmf r&cleotiﬂe@éﬂ%pding an

or the | nsect Sel ect SJ O ystem C.

PR ARGy TN A AR G PORGA Jeolhingy it abroductively

ﬂféct'tshfanSL%'écY egnd QFhoP&if- dMAMERBre3 8 ﬂrbdh&'fst of'sfi gasnied vector
't ne) and post-inmmune sera, four weeks after the

qurmutatnga mmﬂaﬂes@ﬁtl] pec(lﬁedmmu@r egsppnsgechigativef i e treatment or

tr|a ? %#re 9 is a schematic represention

@ﬂg BPAREBT and Vi R502, where the single

|nsert|on of human IL-2 and PAP sequences is |ocated

in the fow pox virus genone._ The fow pox virus genonge
Taswine; gmbastiments.cthe praboa-spaeifiopeispeptidads a@rosjatic asickphosphatase

Yl ‘}cteﬁgatix}%"&r%ﬁgl ghé tﬁ%re‘gf”ba”k séquence
i ©fas been used s a reterence for |ocation

i nsertion S|te relative to the thym dine k|nase

FPVO86R ORF, gure 10.is a schemati ¢ represent tlon
é ly 316? UREBPHERYIAOr N e ptidsn i dhip gmbodiment of the
ANFAHHEL Offor drhBIBIEE sdid chfokfh ferabl

lﬁvﬁh%iitlftﬁ?ﬂfatg%%m O Y or Al pid el i i prferably a
Tl eeq (Tt 2 type eptokime. pVHLO5, used to construct
VI R502. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The present invention is predicated, in
PfdrredWahBRs %@Eﬁtomn@qt bR of hRte af WtLQzVPLQQ' TRFo, IL-4, IL-7,
construct based on a |'ive poxviral vector ch
GMEESPolat dd.- i dLe8pndB<3dsgand. a cel | of a subject a
sequence of nucl eotides encodi ng a pol ypepti de which
is normally only expressed on or near the surface of
PloRSbRiaif 'théc 8&1%E§££%¥ of RBRE S - WIFNg%P IL-12.
I muhost | atory pol ypeptide, is capable of
selectlvely |ndu0|ng I mmune prostatitis in a subject.

Accor I sent_ipvention provides inter alia
gﬁé’iﬁﬂg’ %ﬁf@ Eé%ﬁlﬂleﬁ%tlﬁgds for treating or
preventlng prostate rel ated di seases or conditions

such as prostate cancer. Wthout being limted by any
particul ar theory or node of operation, by using a
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poxviral vector which does not productively infect the
subject, the risk of an on-going viral infection

w@nasor94expr essi on of prostate specific pol ypeptT/dB2:G0m001129

a wi de range of possibly inappropriate cells is

m nim sed. Furthernore, by using a prostate specific
pol ypepti de which exhibits a low level of simlarity
to ot her polypeptides in theigubject, the risk of

~generating an inappropriate i nmune response is also

reduced. Accordingly one aspect of the present

j | vacci ne construct
Q§§§¥¢§¥ﬂ8@§ﬂg§§€p@ﬂ§§¥§gggﬂs§§§§h i ncor porates and,
on administration to a subject, expresses in a cell of

sai d subject, a sequence of nucleotides encodi
Kiguger hiscd gb@@ graphic ﬂ'gprﬁf@&qogé)% eletrgpherriraly (Q?ecﬁ’CR-ﬁagments

VARSDY AV o 105022 0L Qe SOE TS @bl} WeLRi By %@frgct pé@ﬁ%' 1'hH&§‘tlon PCR

vector does not productivel ect said subject
ammlrfeaunomxpn&gshuminABucmtsPAP il dhugmnelh 2 spacléilcnmmers for the

const r u st | at |
o o8 humgn Tt @ BATC IRt Tef fup VA1 2 2 and human

Wﬂ%éftfdnoﬁ VOB SNBghtRe r&%&ﬂpbﬂf&@iﬁndﬂ%@{vﬁé& @‘131'1&1 out using water
nmol ecul e which, for the purpose of immunisation is

inderdrifIdMAdemplate subj ect in whomone or nore
anti geni c pol ypepti des, encoded by at |east a part of

.said nucleic acid nDIecuIe are expressed.In

HgeRY Tang ﬁhé"tfogﬂaplﬁlb Qeﬁé@‘hﬁﬁ’ﬂibnldf\lﬂﬂSAO\@ellst shewigxthierrgsults of tests for
vector does not "productively infect" the subject

spretiemof esn Ho? bprdBact pREVRI0R b fer three sgnds of blaque purification

4 M# %tgg}/ﬁ%.gé g;oggi{gg%u J e@'ﬁ:ﬁ %@%&}0&1@? gﬁ%‘é&ﬁga?@éﬁ infection, a small
sEept: of cultrs meditimakaRmolvedend testetl Her thlelpm:ssenhme:sf Invmdan IL-2 using a

propagat e_and the ri sk of an ongoi.ng vir i nfecti .
hélmf/“o& -pESdP Adket. s‘?aéféﬁlth €olo8r § lafg &@?é‘?%ﬂcq -2 in the test
%E range of possibly |nappropr|ate ceIIs is

imsed. In particular this may occur because viral
repllcat|on is inefficient, inconplete, or linmted.

i KDL Sl 0L RSB 0L 8 G ISP v e

é%%k!s&oﬁfof IBRLIEEAE. TION4PB Qe here Riftct@l GaRFHWN lx*@ctors at MOI of 10
nmaki ng them targets of inmune destruction.

o
andith¢ e@llsmaﬁ@@ted or immunoblrtasslysig 46h apqi F2lepost- %fyctﬂ%(p 1). FPV-HA
WECLRA gh B G ANe R R W PO R TR UG L 30 M irti-human PAP

now OXV1 ruses

iy 1 ) @nﬂbdﬂywamngjr@u@tedfoy\thé ubRAccohS Sarfd ﬁ)d recomblnant rat PAP.
traditionally according to their host range.

Bacargsrtive opntiel {giibe avathrskoldetersion was pigking &6 Fhec%l%r%m?qblot with the
ste'&? cﬁl%g aﬁu@édy”éiﬂné‘vif AP REL! 8SVIREE (AdH ?'1293 SV‘H@SGT (48h p.i); 4,

t1on Ineffi'cient 1ate gene expfession
VI’IES‘O‘U (GRleph.) B IVIRA02 (12haf.i.)si6r bdcteyial tecoh:é:ma@ﬁmﬂrﬁé&’i (pRE system); 7,

leghIas oA 8¢ TBAY: BoY DRyt (4R AP VIRED> (48 pi. The

Af% ﬁﬂgar?]lzﬁﬂ(ek Bgefier Gah!ike I%t:atm?fbﬁﬂé FRcERGRIEH AR Bard® is indicated.

Figure 4 is a graphical representation of results of ELISA showing immunogenicity of
FPV expressing human PAP. Three NZ White rabbits were immunised by intramuscular
injection with 2x10® plaque forming units (PFU) each of empty vector control, FPV-M3, or
VIR501 (FPV encoding rat PAP and human IL-2) or VIR502 (FPV encoding human PAP
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het er ol ogous genes are routinely expressed in this way
(Taylor, J. et al, Vaccine 6:497- 503, 1988; Cox, W

W@R008/0194%4 r ol ogy 195: 845-850, 1993). In i MuNOPCIREL®M01129

hosts, sone poxviral infections such as, for exanple,
infection with certain strains of vaccinia in man are
generally limted, nevertheless, man is a host species
for vaccinia virus and at leagst initially, substantial
viral replication would be expected. The neasure for
absence of productive infection in accordance with the
sent Lon. | I I [
I%n%r g'%g ggltnéaslsl ﬁ)gl(ecr Bébg%e adg&? #oﬂtgle gglflf,{ stikdule three weeks
a'ft@t thedrinying Mk etingdiiod. v Wéﬂis&iﬁfeﬁdw%ﬁ@@dkﬂl‘ﬁtﬁlﬁsatiohehe animals were
absence of productive infection in a subject T
hI%ﬁgapré%twﬁteél of Hootmico bR Wit desiFgER sk el recombinant
&"s“[ﬁ& \kf&e%ﬁ’cﬁﬁﬂ ﬁ‘:lé \@ Iggs?ém %EﬁfaﬁkﬁMP | §SB. %alﬂ éPrAP Shown are
nore prefera an 1% even nore preferably
dllﬁESn tdma\vcsOfoi%rmmdnﬁmHsieraTﬁrght-}gree’f dashbd lidegspostimmune sera, three

1% The choj ce of vect o refor
wgg abier PROGIE W g 49@%&% jEEDt ﬁ%&%@@%&@ﬂ@ﬁ% post-immune
s@fﬁoW@%@ksoafﬁéi‘%og%ﬁiuméaﬂo@&ﬁﬁkmﬁ%n‘éﬂvh'ih tined &%ﬁ@ﬁ&é} Negative

i nvention, the reconbi nant avi pox including fow pox
ooatrblsrmcbtﬂed pdatpsy esaed w1th/ ameleomt dJQEwdcrlmdoﬁmwsAelmynan La/SS-B

nfe t non-avj an ho
1g%p[ oL ﬁtaaféﬁg%qcc C){é)é%]il %Eﬁ%}c 06 rW}rlT,ghC(gJBd('a{ 48§}§1|1 ¥alues <0.1
-@@gbeggﬁqugﬁnﬁeﬂﬁﬁﬂg known in the art not to
productively infect host. For exanple, sone aspects
of the genetlc basi s for host specificity in vaccinia
ouvd 54 IIe %s@rﬁat%n Of'lﬁl%eﬁu% Qnde %Q@mﬁ@@ ok G § @Q%ion site of VIR501
defeeri'vé VECErnia Vit uses ave been ‘generat ed by
d&ﬁtaeﬁmg)humﬁn ThosndrariyeP sgpeess( Per kus, M E. et al,
Virol ogy 179:276-28, 1990). Also repli cation deficient
or attenuated viruses such as nodified vaccine virus
i i IR502
FEY e B R RTDNEROP LY B HIAAERE sepichide Sf o hpsprion site of VIRSO
c&intatmngheﬂapdk@ andsuventPARsagugndse. obt ai ned by
repeat ed passage of viruses in cells in vitro, for
exanpl e in chicken enbryo fibroblasts. Reference to
% ‘(ﬁé@ repr&ehideBs of tHeUidhed ShRol R sdq@Bhces OF rat PAP from VIR501
avi pox (eg, fow pox canar ypox, pengui npox,
wﬂ@hmm@m?ﬁ&b&mhdﬁBﬁozegulvaﬁﬁtnia) capri pox (eg,
sheep, goats) and sui pox (eg, sw nepox). Avi pox
vectors are preferred vectors. A particularly
Pight€ry ed avgeépmcal Sefrewnpaion éf EN0SAhshuwing imtthjuegesicity of FPV

are primari contenpl ated, referepnce to a, "subje
simoessmgiet Rivdchwe vethers(casicatadanalssherp) &%%HPIBHP%@PC by intramuscular

cﬁgﬁ %ﬁth(eﬁ@lehmyaqgo %ﬁﬁ?@ dnitd ¢ to? 3 U [P0 ch&ing rat PAP

cows orse goa pl gs abora tory
msﬁmm IIBE)S[L@%@, paiiclsE or moé PFHIJ@ﬂ(‘éIRiﬂ)@gEPVgamlcnéag human PAP and

glgg@n Ié:agtt))bllct)\%crr payels t 8 éi‘f?{e]i( %93‘! ?rﬁn%ﬁis%clprg sgeé% :were collected for
KRRIAT RS reallfity of %eﬁﬁmufé' &8 VAR ¥st8d@iaBainst recombinant proteins that

were made either in the pQE bacterial expression system: A. human PAP, B. rat PAP, or

_ the InsectSelect expression system: C. rat PAP (upper panel) or human PAP (lower panel).

Shown are dilution curves for pre-immune sera (light-grey dashed line) and post-immune

sera, four weeks after the priming immunisation (medium grey line with filled triangles).
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subject is a primate and even nore preferably a human
subject. Reference to a "cell" in "expresses in a

W@ e005/01940c| udes expression in antigen presentiPQr/askdos/001129

such as dendritic cells. The general principles and
procedures for generating and using reconbi nant
poxvirus vectors are well known in the art. Briefly,
honol ogous reconbi nati on between a donor reconbi nation
vector and a poxvirus within a host cell permts
correct introduction of the desired sequences. The

onor vect NRLLSEes uenc | eot] .
BRI 9 1R e R REMRBS B S Rt E BT ISR, v, he singte
iBseR@orY bff mna&em -Oland P AFeSH4QEERs &f lobated edtHedBw/IyxCatlisN@nome. The
a prostate specific pol ypeptide together wi th one or
v Ré’xo‘fmlﬁj@n@mﬁ aised F%‘Fﬁﬁﬁg@tr%pi afd VAR S8%bes netoyt been sequenced

r t ¢ t I

402 AR iohe GeBilc ccBLRE' (Ha8loh BN UER" B4 F  Peerence for
ladivdlohlmlfﬁl’fSEftlolnmte mﬁam}\&ntbsthesﬂngmldiﬁe RinascFPV (IBG6RY) ORF .
conprising a sequence of nucl eotides encodi ng an
i mrunosti nul atory pol ypeptide or peptide are generated
Fl?uleesf(? 4 @dHeYhatiB %@@%‘cdﬁ%ﬁ %ﬁ&wﬂéoé"ﬁl\éﬁ lof Qhé E)Faﬁﬁm 1ntegrat10n vector

onobters and sel ection markers may be enployed. In a
ﬁVHL@4nsdiasmednxnﬁﬂBSQtesent i nvention contenplates a
geneti c vacci ne construct conprising an avi pox vector
whi ch i ncorporates and, on admi nistration to a subject
B RFESE fSa 'séhe?naﬁ@'rlsp@ien%@i‘oﬂ sHOWIRCE map oFQRS BREMIPntegration vector
nucl eoti des encodin rost at especi fi1 c pol ypepti de,
ﬁVHb050ﬁ@16@&@N@MﬂégRﬁogt|ve or anal ogue t hereof,
wherei n said avi pox vector does not productively
i nfect said subject and wherein expression products of
sai d genetic vaccine construct stinulate a prostate
cell specific i mune response. A fow pox vector is a
preferred avi pox vector. Fow pox viruses are preferred
inter alia because, they express appropriate |evels of
het er ol ogous protein. The use of fow pox virus in man
may al so be preferred because inmunity to fow pox
woul d not generally be present. In contrast, a |arge
proportion of the human popul ati on has been exposed to
vaccinia virus as a result of prior vaccination
reginmes. As a result, the introduction of vaccinia
virus into a human patient can provoke an i nmune
response to the vaccinia viral vector. In this
situtation, the vector nmay be neutralised before any
antigenic proteins are expressed. The genetic vacci ne
construct of the present invention nmay al so conprise a
sequence of nucl eotides which is a useful marker for
detection by nucleic acid based assays, or expressed
and useful for detection such as by protein assays
i ncl udi ng enzyne oranti body based assays. The present
vectors may be identified using any suitable protoco
such as heterodupl ex anal ysis, polynerase chain
reaction (PCR), ligase chain reaction (LCR), sequence
specific
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hybri di zati on probes (SSO, single-stranded
conformati onal pol ynorphi sm (SSCP), sequenci ng, nass

wGep®sntanet ry, enzyme cl eavage, protein probesPCT/AU2004/001129

i ncludi ng anti body, enzyme or imunoreactive based
assays and conbi nati ons of these. Another aspect of
the present invention contenplates an isol ated

anti body which is determ nediBy epitopes which are
uni quely formed in expression products of the subject
genetic vacci ne construct. |solated antibodies nmay be

U RELEP R SCREP TGP Tk ExERERRYD K DRIRRER TS

Furthernore, the present invention extends to
reconmbi hant and synthetic¢ antibodies and to antibod

Fhptresgat mxentiapqs pesdicatehin Bedyn 18 JetsHEgEpR 3 argpdic vaceine
r . . . | .

RF bR o AR A D el 0001 ot

sabgainpl eqberom of sudi¢aties fencodihg g pelypemeleohishpise seingally only

products of the vacci construct . ternatively, the .
B3y OB O D jﬂéectsu’fqgcwrﬁln?roﬁta@pséﬁ% i l%r"*%ﬁ?‘?\f%o’éﬁe&ef with an

iSRRG Rulrf pBlyPepidace Qgﬁbfe%ﬂ@e‘l’éctﬁfﬂ? MaeEihg 8mmune prostatitis
construct may be used to determ ne whefher a subject
ihasupjeetvi ousl y been vaccinated with the subject

vacci ne construct. Techni ques for the assays

contenpl ated herein are known in the art and incl ude,
ARorEXAWPIE presamdidGition psaidesaner Blid Sgendietvaccine and methods for
pol ycl onal and nonocl onal anti bodi es are obtai nabl e by

trebing 0 ALSVSALDG DRoStHe related riseases g ROBARIORR uelh ah Prostate cancer.

S8 B i3, ATVISERP honl3, AEALE b, b v o
idviralPedcye vilidelh dsey rotagrredictissly pnfetethe edbject;, thardsk of an on-going

relatively easily prepared by injection of S.uitablde ¢
Vieph dREREIHNTY ARHPHEKDIGRSION §h PEASHER SPeF I RRIYREPtte 1g @ Wide range o

Iﬁfsgﬁ)? {}ﬁgﬁgglﬁat% S{eF'Ig A RinfRIsEE UG heFRbIEE by i;i’éin%'@1 T&t gl‘ggtﬁfec specific

part cting serumfromthe ani mal, an _
peippeptideyhipemhitiits adewdevs} ofisiynilafity teeotkerawypeptides in the subject,

nmuno dsorQent t.echni ques. Al t hough anti bodi,es
{F 53K LE BT IIR 98 HFRPrORIIALE L TSR Sl RS | y
any type of inmmunoassay, they are generally |ess
favoured because of the potential heterogeneity of the .
Aeaudiogly The agpestoff then pedseriainvaniiotb s@niedplaes@ genetic vaccine

i ngassay. i s parti.cul arl ¢ ef. caus : :

SO rt B bBE R RRRY PGB ERRE AL B fliraion to o

fionRgeagdstesOin hheelpooduil subjére, preegasnet i afhnadleotides encoding a
ybridoma cel| lines for nonoclonal  anti body

posdiscipeeific delyprtiden g # hemalpganor deyativg oraziajogue theregfgwherein
il BRI SR BE UBE haEoBH ARk RE HITHARGFAAE wherey exprossion
iodungts tof shitlogenetiboraaciae shndtivet stimulatee a gurostaténesilhegpecific immune
aspect of the present invention contenplates a nethod
¥ePOIdet ecti ng a protei naceous form of the instant

genetic poxviral vaccine construct in a subject said

By "genetic vaccine construct" is meant a composition comprising a recombinant
nucleic acid molecule which, for the purpose of immunisation is administered to a
subject in whom one or more antigenic polypeptides, encoded by at least a part of said

nucleic acid molecule, are expressed.
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nmet hod conprising contacting a biological sanple from
said subject with an anti body specific for a

w@eoseineceous form of the genetic poxviral varCi/AB2004/001129

construct for a tinme and under conditions sufficient
for an anti body-antigen conplex to form and then
detecting said conplex. The presence of a conplex may
be detected in a nunmber of wgys such as by Western
bl otti ng and ELI SA procedures. A w de range of
i mmunoassay techni ques are avail able as can be seen by

ef P . , : 4 " :
1 35005 Moot AePRal depidr d6ds RO OBotvely
ihfaot"sihee subject.s Thevplahse 8&saYysotoprddnetivedyn-iafeoyiedt trov Eproductive
types, as well as in the traditional conpetitjve
16\%%?41 gmﬁé@a@‘%t.t Heser é‘é@’a&ﬂze%l"% Ph eu%g;gﬂf‘(%ré@&ﬂnsfance near the
b0 YR8 risi@atl AP Bb{vEFhr 2iel BARYJe® ot bf’déﬁng%ce anANHWER of an on-
assays are anong the nost useful and ' c nl'y used
gadrpayisal dnfictioreardioroprostatef specifis golypeptide ¢upesseion in a wide range of

OB 8Pl R o bR MR Wk ccmuse vi
EERARBA SSBerHRIent, Rc kRSB Nor livty@nt i on. Briefly, in a

typi cal forward assay, an unl abelled antibody is
i mobi lized on a solid substrate and the sanple to be

est ed brouyght .i.nto.contact with th u I .2,
B ermp it " et b PR B0t TR BB gpector 1o
ﬁrb@gﬁeuiﬂd §ireddl int 11810 eitvpbRsrTBionProghite @Rl organs thus making them
ant i body- anti genconpl ex, a second antibody specific to

tergstsapftingume degmstiped Ofcowrse ipisigbinfestiongne expressiiyefjirateins by

' ( ' en added and
tuﬁ‘%gu‘@gﬁggé@gﬁeﬁégm&%‘g@‘?%é%%ﬁ@% ééﬁs?()#%f the formation
of another conplex of antibody-antigen-I|abelled
e SRR e et D K G T PP Ay ere efdup of viruse
&&?ﬁfeﬁf’t}écﬁ’ﬁ]’%{e&il? BcSbrERR toPthef WeSdrad¥e ! Ror lkRAPLeS "wilbdytype avipox

nol ecul e. esults may either be qualitative, by )
diuspd eloobste repdicatoninothet hellsv p§ inoheviang spdciesor Tiaylibging step in

Safioh i e R Sehe Stbstharn SRPH s 3B o, vip partioles
(fgemgﬁcr.@%aayr/iraﬁbg%d?rmsim,l 1380 ¥ vRS &2 gendsNundBi € control of
o abe

th sampl e and ed anti body are added
estlpoxginelquemgtersoare hEpesad in tatce boelnommaaaespegien i asgnan and

are 1 known tao th kil A , 7l ugh :
BigioliEhin S8 Runr Pyl RE Sxfropd B PrBids L A Pl 51407
SBMbes;i Soxamesrall], Wirolbiol 21845856 alby G0 immuabddgnpetent hosts,
bi ol ogical  fluid but also includes t,o suypernatant . ..
Jome pPxyifehinfestipppich asefor exymplay iBfeckjgn NEMscesipissiFpiscot vaccinia
or ti . | ' i -
B PR, Sl pRARHECAC 08 R W b vis
gpest hittAlyl arbstantaingrabraplicatm vwonlfiibe kxpdstedi t s chemi cal
nature, provides an analytically identifiable signa
which allows the detection of antigen-bound anti body.

GedasQR MRYati8n& b gfro&ﬂéﬁkfétiﬁfe‘cﬁsn Qh SHéafiahttwite the present
The nost comonly used reporter nolecules in this type
inbemtimay tiar makilitsheff the peyvitss, vecton e ppsipegais in or spread from the cells

initially infected. In a preferred embodiment, the absence of productive infection in a

subject is less than approximately 10% of total viral replication observed in a
permissive host, preferably less than 5%, more preferably less than 1%, even more

preferably less than 0.1% and still more preferably less than 0.01%. The choice of
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or radi onuclide containing nolecules (i.e
radi oi sotopes) and chem | um nescent nolecules. In the
W@ a®e/oof6an enzyne i munoassay, an enzyne i S cCPOI/Ay10e/d01129
to the second anti body, generally by neans of
gl ut ar al dehyde or periodate. As will be readily
recogni zed, however, a wide variety of different
conj ugat-i on techni ques exi st jswhich are readily
avai l able to the skilled artisan. Conmonly used
enzymes i ncl ude horseradish per oxi dase, gl ucose

PRSI ROl SOBRbI At S S NI ne

speC|f|c enzymes are general ly chosen for the

production, upon hydrolysis by the correspondln%

Fen ztianeavcmlanae defi eny adstubl. cisl gefordansp gwith Shenpresgntoivention, the

sui t.ab | u

S B e RSB s P SRR A msion do not

p%diﬁtwayexsfect\mhin@mam&isti a fluorescent product rather

than the chronogeni c substrates noted above. In all

cases, the enzyme-|abelled antibody is added to the

/{lh JtivR1Y DR tfAARI R phOARInCder %& afka?’b‘i@lrﬁéjvgﬁt&dma?%@ engineered
the’excess redgent 1s was

lﬁoﬂrlaﬁlbdmdeWHHnlthcg atthmeot &p rogbucitisrely mfm:Starlanse iFor texemple, some

added to.the co I ex f i body- ant.i genant.i bod
aspsts o5t the \,\gqnpl ﬁS%hSé)e(él CUYEN] VaRema tpé)xt)(lﬂgs s?ralns are

Lﬁﬁ@@fb@d%ﬁ'l@ﬂ%ﬁnoﬂ 'd\éfe@ﬂv@v&ﬁéﬁhé R/ﬁfhéééeaa\(fb %éﬂ g&he@itadl by deletion
may be further quantitated, usual

cé'péhﬂs‘r ophgs!' ogwtes | Parius, ME. gitvel, aﬁ( "IOfﬂﬁycéf? 8hr6-8f, t/HE0). Also

&Dglﬁgp{l gifcﬁﬁg ¢ elﬂfl nugﬁgg \é\@tzljs(f ;ﬁ%g %1&'1@% xﬂﬁ% Girus (MVA) are

e&ﬁﬁ létsl cﬁlabd)ﬂﬂru@és Kvhidho Ud 1 b piﬁdx&ﬁgbltyt Infiedt | 0 husidg hsudfect.  Such
red blood cells on | atex beads, and the |ike.

modifiechar alfspuater perEssaREtosomAD bA @btaineddyy raeated passage of viruses
scal ly coupl ed
1{10%'1?5 b%%‘&ggwﬁgﬂltaéﬂ@?er | ngy(%)ﬁ%@pﬁgil ndi né caggci ty.

When actlvated by illumnation with light of a

articul ar wavel ength, the fluoroch | abel | ed
Reerenesijo a:ﬂ’%\’lﬁéﬁtlﬁéluﬁ?sg Pﬂm&%e?eé%ﬂeff Jeii 5 sxedibl.eopox (oe.

: ﬁﬁ@c{x?@ahér&%‘oi npe{?gﬁmg@( idb&hpok Plor@¥Bsk ¥, e\‘ﬂcéﬁ’ﬁeg Nea@lipox (eg,

ght tlc col our” vi sual
stie¢re cgoats)) emdn stufipos {egg bvinepex)os AUIOX YRSt armere@mcd vemors. A
flulﬁ fcen beI h)body is allowed to bind to
RapCuargpre B’SWﬁgﬁag ®onpl ex. After washing of f
t he unbound reagent, the remaining tertiary conplex is

then exposed to the light of the aqgr riate .
Mmgbdaan sWhiects lagroprimatdl conisppdated defierrace i @ ssubjgst” should be

r es e, of e nol ecul.e
DR opebE AT Rk B0, o, b iy tvesonk

a&ﬁhhlse(%g Ablidephesivd, mordes, asiikess)docatse pigs)t labotaturk yest animals (eg,
preferred for the present nefhod. However, other
Risgoratse dupls degs, yines pigs. Hb F%.diampé‘,@f%p@mpamon an1ma1s (eg, dogs

e S
SUE T ARG JC AR [RS8, St sty s
iu'b_&cpfs@obtﬁh&e ahd bvarmcnelpmfemblyamhiuman $Lrbgw$l ation.
Accordingly proteins are preferred products but the
activity of transcripts in RNA formis not excluded

RERNED S 20088 AfrekhiBsRE BSLRENY MXRINes @Rpression in antigen presenting

cells such as dendritic cells.



10

15

20

25

30

The phrase "prostate specific pol ypeptide" is used in

a broad sense and includes a pol ypeptide which is
wezpsesged on or near the surface of prostate PEI/AB2004/001129

i ncludi ng prostate cancer cells, and is not

substantially expressed on the surface of non-prostate

cells. In this way, an imune response is directed

specifically to prostate cel{g.and not other self

cells of the subject. A preferred prostate specific

pol ypeptide is a polypeptide which has a | ow | evel

fsimlarity to other polypeptides in subj e Jhi .
he getimbPtalbled sB arocs s ks Bopned PR bnplficposvins
VBB E Rkl Hnb¥mlif (Y £6t BEHEE dohfol ok escdiitinaAiopresiahe donor

specific polypeptide and rather than cells expressing .
recombizion grgetor wad epoxsives withinge heytaeHawrpits &%F%éf“é‘?‘g‘cuon of

speci.fi.c pol ypeptide. cl.arifi i ;
t}éepgineggetdatsgqu égeér fic po %%re p%{?t {e °.f°§{ ptﬁ%g Supsg dae%% (:;a I gﬁuwtldes
pEHBNRHESER Pacific Hvatlogdue resvnitaeationl witlo n-foxeitavectoe hlssquence

if it 1s expressed at a |l eyel of |ess than about 10%

of puglepiides ereadingreprosigtesiesiEa PobyReptids tpartheroy ity prsstapere of any

| i f i r ion of transfected

oA FRES PR AT AERS, BRSOl LOR foleotion of tans
ctitgrand. tiscriptiom of htdleipickl mgeémeabl Doutds and Hurthe, Beombinants

or even yet still nore preferably |ess than,0..001% :
Sﬂdbeﬁst iacmegttory ¥eclxqr%xglsg}go &disﬁﬁ]ﬁ ’cet Ht g%-oélng 8nc|05]1ng an
i | 4d PhépiRlel fired gBicdgbal inC egtehthlly th
1%ﬁggﬁgﬂhﬁu1§ﬁ?§ )édl?pe?ﬁhé/ R& F)yﬁ el Bredg inC e y the same

atase.” Advantageous rostatic acid
npénoep hawess diffaent promejepy axkelecipeaiarkesnmay be smplgyed.
prostate cells including prostate cancer cells and it
has been used widely as a marker for prostate cancer.
18A0hickRRAl dspebtARcepiebdil tisveatib® Wohtein@latey a aRheti eaxicthe construct
and nucl eotide sequence simlarity to known, proteins .
camyprisingi an avipexiviegion i) éncgogates o agmpLiratiop 4R s subject
of honol o e ni.bi,t iah ' j -
Srir Raorob e okl Rt sfu@lbor RdColes SRR frostate
spedifiv gbiypeptidy, crnahagoleguobr dedsttiat eorsmakighe dhereof, wherein said
pol ypeptides and their encodin %Bcleot'dﬁ sequences Juct
aIROXCYCBIOF HgeR ERRICHY LY ?nf@ﬁé%aﬁ 1Pt G HhPLGIPPression products
$hig ehetﬁ%g&@{n@ RbfstRict &IRARNCEDrbitie tcbﬂ’\?\;;]é_c'iﬁé e B SPuinse.
Inverition, relative to sequences from which they are
derived or based. For the purpose of the present

ReRiRY Ry lhBraad ppbaaRe Mvelsher IRit@BRPbud pradihi Ofhearseidf fowlpox
may conprise one or nore nutations or nodificati

b ns.
Whitsan inarsmiap elsacks pterisd beeause AnBIUBBY itel éo‘él@loét"i"?}ﬁ‘% not generally

insertions or substitufl ' '

S B B RS b3REp YA O RS 118 poosc o
Ydedtnid Vitusedet d 8R01t Of pHOEVARMatibn tépgmpel Beeptesulg the introduction of
expressed therefromis retained or

evhiaic BEUPE0 erhusIa, DatieR} galt PRRNSKT Ay dmgung dEgionsply the vaccinia
Sk Bl Y1t Bhid RRuBEGa, ARE Ivetloh S5y BE RAERded before any antigenic

proteins are expressed.

The genetic vaccine construct of the present invention may also comprise a sequence of
nucleotides which is a useful marker for detection by nucleic acid based assays, or

expressed and useful for detection such as by protein assays including enzyme or
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nol ecul e, preferably at least, 60% 65% 70% 75%
80% 85% 90% 95% 99% simlarity to the

wee@stensd/at i sed or parent nol ecul e. Sequence PCT/AU2004/001129

conpari sons are preferably the whol e nol ecul e but may
al so be part thereof, preferably the conparisons are
made in a continuous series of at |east about 21
nucl eoti des. The nucl eoti de .ggquences of prostate
speci fic pol ypepti des such as PAP PSMA and PAP and are
published i n Genbank. Honol ogues from ot her species

| bt ai ned by well known screening and

O&fbmﬁ%%ﬁg Functional derivatives may be

obtalned by any route and may be synthetic or
reconmbi nant. A strahghtformard but randomroute is

t

Theeptrirnh yerietsi way de| igoritiedylsings ph suitablec Risteaos iSBeh ah geteroduplex
a%?@rgfs,gﬁly{nefaggcﬁ Eegdgﬁgﬁn) pg% ggee %h?gfiéﬁﬁt]ﬁﬁrﬁ%é@%édﬁgnce specific
hybsifraten pAd‘dest CEEN ysingdtestranded vmfmyatibaalrrqxsbi}fm@dhism (SSCP),
have ot her useful properties such as tao .enhance
FRECEDG) TeSArPoprRBERL A MCof P e RPTEES B D esliding antibods.
én%{x% @P{mﬁlan&eM% ®aldiistdyIUAE cEABRARSH JifiBdset O.

rnatively, or in addition, derivatives my
mai ntain function whilst having additional features

SugPnainre e 6 srrantrSieoR vaRl Sy PR ¥hERM ity which is
RIrnResat byt epitoes haitIL Sreair@quRDt fdkmedrih e&preﬁﬁbﬁl@tocfu@fsmf the subject
of the parent nmol ecul e but t hey have an anal ogous

genpiée vasgine AABIIBYLes may be reconbi nant or synthetic
and preferably have enhanced function over the parent
nol ecul e for instance by excl udi ng i Mmunosuppressive
Ieplatedpestibodisdl agiyebe maypnbelontd s by redycional. ha’tltdnhmiVBly, fragments of
expressed protejns mrlg certain | nol o

thy#

edige MEbe Asedpurheastiip g']eagp}c;gtsp]? ermare gléegprpf,q%tc invention extends
tBQ}eé’o%%ﬁérg Gnd Fﬂﬁﬁétgzgéiﬁfbo@lfes BAPRS aﬁfti%oé? BGbAdsC A "synthetlc antibody" is

ypepti e 1soenzynes, splice variants,
¢dn31$1a1&d§1pmm fd include fgmants spdbywslssyfevtibodiest or s of
t he pol ypepti de. Speci es honol ogues are also referred

“to as xenogeneic forms of prostatic acid phosphatase

Bshel éﬁ%ddﬂﬁentoi e@ﬁi&raﬁﬁlbo&éé BB Be usBAOBRLIcBA 2R F[@ﬁ‘@ﬂﬁta subject for
honol ogues. xen@genel c" is neant the use of forns

ﬂhepraset@bequ@@m&!‘i)ﬁp vets oS hevirecineemstired to t he
speci es' originof the subject. Thus, for hunman
subj ects, a xenogenei c prostate specific polypeptide

Aﬁe@élﬁ(vdijar RewhBiliey rofi & dubjeadtio d@bimed §peoifich lan'ﬂlbmiy response to a
Preferably, hono| ogues exhibit a hjgh | evel

potpirRaseusciorm ke W@@aua,eavor@trmn By P9 Usqghiq %t?wg% whther a subject
@%ﬁ{%‘?}%ﬁ% 2561{11 %c&ﬁﬁ%%?@ﬁﬁ@éu%&ﬁ?%a@cﬁ& rﬁ@ruc Techmques for the

erein rious a or|t ne are
avsaysl cdhtemplated herer dre khawn pethmat't amdahglades fmf expepld, dedwich assays
uences and honol ogues thereof to determ ne the
?‘I}‘ﬁ@‘ SHbod that they will exhibit

Both polyclonal and monoclonal antibodies are obtainable by immunization with the
enzyme or protein and either type is useful for immunoassays. The methods of obtaining
both types of sera are well known in the art. Polyclonal sera are less preferred but are
relatively easily prepared by injection of a suitable laboratory animal with an effective

amount of a proteinaceous form of a molecular marker, or antigenic parts thereof,
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enhanced function. For exanple, the Parker algorithm
{Parker, K C. et al., Journal of |nmunol ogy

WA 506886475, 1994) estinmates hal f-tinmes of PCT/AU2004/001129

di ssoci ation for MHC cl ass-1 peptide binding notifs.
Simlarity at the nucleic acid |l evel may be assessed

i n assays exploiting different hybridisation
conditions as is well known_.ig.the art and is, for
exanpl e, described in Ausubel et al, 2002. Preferably,
a derivative nucleic acid nolecule of the invention is

C bl e of hybridizin 0 a, reverse coml e a

cﬂﬁ%%élgt TG s %eﬁ’fea%ﬁl@%d?hdg 5 Yaglrngsf’%etc % f)%gi X%By of the known
iRembeRbitea: wokiaqudsOWIthblidigeibeics pRstiuct®B$ tliit method are utilizable
42C nore preferably under nmedium stri nﬁency and ngst
iprateallibany tnaef inimEnogsseyniencare asnerally dess. fayepped because of the
st ri.nge id] ' condi tions includes and

pgﬁe gg‘%ﬁ%&é &ﬁg%ﬁg}%%%%{' about 0 to at |east about

15% v/v formam de and from at | east about 1Mto at

| east about 2 Msalt for hybridization, and af |east

Thedise of maneglons! qngkedics Byt MHMNPAAHEY lﬁmé%ﬁfynge?eﬂed because of
0 gggtycqﬂgogg?a%m Y tard LY uatitibS FEN B hcin enfaﬁf%f@l}iéoﬂfoduct. The

t 42C. e tenperature may be altered '

paeerdtioghethybeidpes atlitiess fos egbnioolonelpdntibedy produetietederived by fusing
and/or to gj.ve aJternative str.ingenc ondi tions.. .
aﬂéﬂﬁnﬁﬂﬁal eﬁlﬁh@% Ympgpgpgg%%gﬁlgz CEE%%%&@&@@?I?%OI%G%? preparation can
HeSRAE b3 RUhighEIAVMICH abPwall kh&RS to MBSNVhS Ao skilled in the art.
formani de and fromat |east about 0.5 Mto at |east
about 0.9 Msalt for hybridization, and at |east about

.5 Mto at least ab . M s hi :
‘%’b"g]&‘?rrt iaﬂ?’f’g%. ‘ﬁfghe sr{??sl%ﬁ{g éﬁg%tﬁlghc ?h@géggﬁégﬁén wmn%%ls Jor detecting 2

ProRifaddouk EREh @OBLinStAlb ¥énetit opabvirhle asdeirgb caristri@Yary Avsubject said
formam de and from at |east  about

A : ) 0.01 Mt . | eas .

metbod compssing scentacting anbislqeigal semple, gastaé@) S%&g& $%th an antibody
. S . . .

01 D e L 0 et o e
nder 6&nditionsOsudiflci¢rE+Hoy Um (altibodyamgtgen|complexvsl foBnpland then detecting
5; 109, 1962). However, the T of a duplex DNA decreases
i COMRIPX-h every increase of 1%in the nunber of
m smat ch base pairs (Bonner et al, Eur. J. Biochem
46(1): 83-88, 1974). Formam de is optional in these
Hybpreséwatdfancaonplek thaynbe detectsddinraghymberapf wenis avehyas by Western

referr lL.eyel s of styringency ar fi . OMS 5 o/at
ofingent et Aahdpiiee Bt fRfobfifsy Aipuliyes We available as
G- ¥2en By TRfedt €0 381 PAGMONO. 31,2 60435640427 @ rand &, (%653 These
wv SDS at a tenperature in the range 20 C to

: 65C, .
inclydes both sigtessite andotwio-siteswcspudwish' agsaynplhg ngpompegitive types,

te rature of,. 5C L. t "sinil i u .
SRR PluRll S50l yBiRe STy, Thlk bt HlsciRlude dire
51868 ¢ e atRlled hgibvdglieatdrge. or am no acid | evel. Were

there is non-identity at the nucl eotide |evel,
"simlarity" includes differences between sequences

S, 5 0 R En bt By sy e v
foursé imtiel presendiventiaral A anuber of variations of the sandwich assay technique
exist and all are intended to be encompassed by the present invention. Briefly, in a typical
forward assay, an unlabelled antibody is immobilized on a solid substrate and the sample
to be tested brought into contact with the bound molecule. After a suitable period of

incubation, for a period of time sufficient to allow formation of an antibody-antigen
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conformational levels. Were there is non-identity at
the amno acid level, "simlarity" includes am no

waeiodeiuhat are neverthel ess related to each opP¢CBAU20004/001129

the structural, functional, biochem cal and/or

conformational levels. In a particularly preferred

enbodi nent, nucl eoti de and sequence conpari sons are

made at the level of identitygrather than simlarity.

Ternms used to descri be sequence rel ati onshi ps bet ween

two or nore pol ynucl eoti des or pol ypepti des include
"reference sequence’, arl son. W n Tad wS8J

cgiii it f57onE ARRGE sociRERE ) Ao p¥lled sRRCH FebGier molecule
capAHle RFeprsiudih@ra datectablpaigantiagier0bdd@gmahdseubated, allowing time
identity", "substantially simlar” and "supst

) ! ntial |
szt {Qrthe formagip pEaratha cqupiizeet angibedy-pHieep labeligghantibody. Any
%eeag{éanﬁlhﬁérigpisa@gsﬁ%at & tanhetﬁét rg{éné’é' oRREY GntiHCR @Sermined by

mononer uni'ts, I nclusive of rnucleotides and”am no
obsérstati@s ofl uesgndl prbduvgd Hhy Becmpseert wolqeoley el wetlisdemy either be

O oL 5 0  Sepene (e et 8 000 S by
dPalia VHth Ye&irdl @Smblé’cboﬁﬂ\.@’iilﬁﬁ? %@%'a@rﬁ)ﬁn‘\tﬁgé}%ab?e}l. Fariations on the

sequence that is divergent between the t _
foovard wssaydntlids a ssevtemcoes esapdnivdels bpidt ssewle anb labgled antibody

nor pol ynucl eot | des.are. typi cal rfornmed b
Fone P e BT LB PO A RS Yref bBEMRCaS i kngwn to those
skARAMA thesRN ivdlEMNany Midod @Bfidtiohs AD ik BBy bpgsatnt.

regi ons of sequence simlarity. A "conparison w ndow'

refers to a conceptual segnent of typically 12

ont i guous r - : ; :
BRI BTt bR LS BRSO EEANER, o o
t0rsupehetahtofsid (sucle as Gaps) cell calaer MOYody of esisplapreparation are well
conpared to the reference sequence (which does not
laomrtp dlosg ghilled ndedFt del etions) for optinal alignnent
of the two sequences. Optimal alignnment of sequences
for aligning a conparison wi ndow may be conducted by
'Reppr¢rembkeule! aplsdeinttht prasentofpecifigatiang nreeny &ARlecule which, by its

eI T e ST Rl 6D B FaTek) G gtsion o
a'r}l?igelﬁ%m %mﬁ%didye DVYeddtise mabe dHBE) q@Alithtivd BSBeSititafve. The most
e.

and the best alignnent (i.€. resulting in the highest
qearsenly aged tepeskogylegules in Hus Bwepdrassryraroieitbesgnzymes, fluorophores

%ggi@gﬁﬁgde ?{%g%ﬂﬁgg%lg elgﬁlg\é er% ggﬁﬁlggtég%i%né girlneqﬁiil}ﬁg?lescent molecules.

IRI1R8 taddbofam erfzOhe eatimbessagli Scdroged ibyodupaedtd thetseadnd antibody,
A det ai |l ed di scussi on of sequence analysis can be

geogradlyiby mpans of glutarelflelnids op ppriedateg As eitgadily recognized, however,
n M 5 M II. n 'I Y M n . .

S RS 2 b o SARRAS LAY i Rt o
dkeleat drtigdn. Qondfnwonty usedadnizymes ireludediouseaddish jronilase, glucase oxidase,
nucl eot i de- bynucl eoti de basis or an

[ mn .

(henlaciByida 719 AEAICROIEAR s 1oRgh 810N Soft I SHsSRIes f be used with
thB Us@gTiﬁc"éﬁ%fﬁl@ Lag geﬂéfralﬁﬁ%@s@ﬁ €fot Qll%‘%)i“dd!l'étioﬁ, Qkpon hydrolysis by the
exanpl e, 1s”cal culated By conparing two opti nal I%/ .

arfegpaling guems sofow efetachrblenicoldum changso xaniplesnot suitable enzymes
i%gltuﬁg rgllya{lf;lg pth%gphrgt!flargpearndogeroxidase. It is also possible to employ fluorogenic
substrates, which yield a fluorescent product rather than the chromogenic substrates noted
above. In all cases, the enzyme-labelled antibody is added to the first antibody hapten

complex, allowed to bind, and then the excess reagent is washed away. A solution
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positions at which the identical nucleic acid base
(e.g. AA T, , G 1) or the identical amno acid
wo e®sduge{e.g. Ala, Pro, Ser, Thr, Gy, Val, LBCI/AbBR0N04/001129

Phe, Tyr, Trp, Lys, Arg, His, Asp, Gu, Asn, dn, Cys

and Met) occurs in both sequences to yield the nunber

of matched positions, dividing the nunber of matched
positions by the total numbejyof positions in the

wi ndow of conparison (i.e., the w ndow size), and

mul tiplying the result by 100 to yield the percentage

of sequence identity. For. the oses of the .
CATAIBRE] R PPLBEE RSB e 165" BT Cole UG Sbdngd-antigen-
aﬁf%ﬁﬁ.tﬂ?e sUBRL&B vARTERD hadahe edtyend Bhled tBYhd fRohdNABIWDdY, giving a

conplut er progr amwé‘i\;er sion 2.5 for wi ndows; avail able )
qiialiativiei visvehigSus vnichanasils fistder aitpntitrted, peeplly sgegitqphatopetrically,

Fr.anci sc Cal ifornia [ ef Sn
eh ot aPe AeBon et QR A ARG A ShrpRS Reporte
moWculArEs0 Siteidsab useBieell sgglnfhatidnnor @hiiti@nof agglutination such as

sequence simlarity.In accordance with one aspect of
r Ocpﬁf%ﬂé]ér@@llﬂtﬁvbﬁ‘t(igo?ﬂd thabikeyr ostate specific

pol ypepti de has no nore than about 70% am no acid

simlarity to other antigenic proteins in the subject.
AMereitddy effioadstant toapous) ateh spedivorescpiol ypépthiodemings may be

no nore than 60%  even re eferably .na nore tha .
chageisrIl 5 098Pl Foaribodies fogt RTINSt hinding saeltys g activated
b@ LESERtbAVEM EAR FONSLEUER Wivalrav, dBS flrofRRine labelled antibody

accine construct conprising an avi pox vector which
alsorioy fler hgldsermngy, inducamgrartaie rodt dxeiabibityains thsj melecule, followed by

X L. ] i d bi ] _
e%)é%{cglz‘?fﬁgg llggﬁ@%s‘fl}qﬁa%&r%ﬁ% g?lii.'ll{ %g%l}y d@e&%cggogﬁ gx?fglsagfjlght microscope.

Aangl/ s FAhaDH QG eRf laBgilddvatiibsey & aldsreddoguising he tieofirst antibody-
wherei n said avi pox vector does not productiy

. el : :
haptte complexd Adtehpreshing alf thiherkauad ssagents §heotﬁmarf6la%@€%a%f°°mplex 18
ai d_genetic,vacgin n ST &?ﬂj hitksEe b d
R Fxé%pgg itf)itélei n%}n(zf ?I%s§ nrg .at?n‘klga%lrga tl'gﬂ a?ﬁl nioe OBSGIVE
iedIbAe NRNtpreRniendgtreimldalmlodgnereat. t anpmofuaeseence and EIA
aci d phosphatase is_a ef err.ed honol qques whi ¢
teobiigyies grepbatd versamel eﬁ%lﬁ%’ﬁd BR Als A Al chvlaﬂy stgrred for the
S N bigl 00Yer PriAskadlbs; aficH as radioisotope,
pf%{gﬁgﬁg@g?ho%\?%gﬁe. bilﬁg accor dgnce wi t h one aspect P
chémilb@minmesese ot biohnsinescont mblecilesy eryclsoHzesena@lorgdn ned
that rat PAP-derived notifs exhibit higher binding
affinities for nore HLA nol ecul es than human

’IF%P'hgz%rei %eote 8B HRduAFCRERIIBGINE prefiREesRirdhscription and/or translation.
a rﬁ nistration i's proposed for sone applications.

5. A .

Avcefdinglg groteins genpiefertedr prodictpbeshe petevityceigranscripts in RNA form is
hosphatase for partigul a se |.n. human subjects is
%é?xgﬂ%da@?mﬁgﬁégp?@ ﬁ“ ipﬁgse%c}ﬁ%éen@ﬁopm ted by any one
particul ar nmechani smor node of action, the use of a

xenogeni ¢ honol ogue is provided to assi st i(? d includ
Bheephiond fiprosteter spesifier RRIYBCRING" tH Used 7o Dropq geqse d includes a

NI oL Wi ' QurfiR4 o PbosERB cBlls, includin

12:0&’96 hg?@&%}% 3? %#%F%ﬁe?‘{ %@?Eﬁ e'él; [ veoT%c eSI I's are &
efeteadahyerieflly aidf is mot yulatuitiolly kkpessadiagi thy sirfagened non-prostate
ceefllfs.e (I:rtl Sc)hris Svgly,l asri im?ﬁunr?é rréglgc;n%er:] ?s c(i]lfrected specifically to prostate cells and not

other self cells of the subject.

A preferred prostate specific polypeptide is a polypeptide which has a low level of
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xenogenei ¢ and i ndi genous prostate specific
pol ypepti des are al so contenpl ated. Anot her aspect of

W b@sprgsent i nvention provides a genetic vaccCP@EAU2004/001129

construct conprising a poxvirus vector which

I ncorporates and, on adm nistration to a subject

expresses in a cell of said subject, a sequence of

nucl eoti des encodi ng a xenogenei ¢ honol ogue of

prostatic acid phosphatase, or a further derivative or

an anal ogue thereof, wherein saidpoxviras vector does

not rodu |veI t. sa bj and .

ARl RL P by Bulen Y 3y Rishe 0 oREr SESUEHCat ap mmune
xeipdm;& as Qh@cteﬂopﬂeedralttaﬂbrl toS passtdte Cellomaxpeessiagpongestate specific
The phrase "stinul ates a prostate cell specific imune
m&&vaﬂéf‘eanq rather e cells ermEprsRSAFIPIARRSTYE CBHORSHIN detcHgined by a
ﬁBst%@ﬁéc‘fﬁégolg%é Ieatl ng a cellular and/or hunoral

| mmune r es I'n a subject to one or nore antigenic
conponents of a prostate specific polypeptide which is

x ress t he surface st at cel
B BYaPh QU T4k B ISH BT SPefifio BPGlFRapip d 1ol substantialy
SPRAUIENEp ndab enel FHHTABE of ﬁ&p@%ﬁt&@m hf 89S eRbdstd @ a RRE of less

hunor al responses sufficien enerate | nmune
qbamsbcam 1076 of et \dgtamminzedt oy en ngagethe fsuﬁaqpy@bpmﬁatf: edls| and more

AR % B b P o by s

P12 bRdestiPMORS plféﬁérh‘tﬂy 1bds tRATES.01%, ol dVed yRtIBtile @lore Ei&‘étably less
nore preferably, the Inmune response is directed

than 8OPi%el y towards prostate cells including prostate
cancer cells, if present, and is not directed to other
cells in the subject. As previously canvassed, in

xp b@ﬂti&:ﬁ]lﬁﬂy%ﬁéﬂ‘errameingﬁ)ﬂﬁném thacstibjees prastate ppeesfinpolypeptide is a

i nvent or, has ect ed pol ypepti des which e .
Hesati¢ jasid ph w@eﬁaﬁ c {\évﬁl%@eﬁ?%& RIGSTRHA agifh Rhpsphatese (PAP) is
)éé)'i'e% S < Elﬁcglghinbchte p?oska@é["éélﬁ‘{ﬂlucﬁﬁ st @mbkék @ls and it has been

e sequence sim to ot her protelns in
ded vadé:i]yasta matket forpradigo Icamdms Aaiddloaskhaj?sm exclibith anlpw level of

in vitre VO assays_are, av able ta test .or .

oshiot 10 R s Pt raRRad Sl B eCkadR Prtnb fRd ¥ir encoding

lﬁlibliélé cHEAr P APREbI Has 3aEd T HoRHbEdues hidl dxhibilt 4 highde@pef amino

of the present invention. In particular, various

aad pud uclentide seduente sipdlelity. of prostate cancer in

humans are avail abl e including primte, dog and rodent

nodel s. In a further related enbodi nent the prostate

H6mbloznes; | ddrivati@iuoe dnakoss ef Ilﬁoﬂmtbaspbeﬂicbpolypeptldes and their

co- expreSS|n t he prostate speC|f|c pol ept 1£%

ensofinguelenti $eé1i161?03¢5 @t deglyecontgynplaliatha isagre lyss &¢rs exhibit
t: S Res i

AP b Benconl P DRSSO GOREC R & s fom

which tlﬁﬁ‘yf #¢ denreed ot h‘asc&ht ing or

preventingprostate-rel ated di seases or conditions in a

subj ect than the i mrune response, if any, in that

E%’Ibn{t)}gegf)mﬁ}&@ of ttRe G5103cRE ShveRtib®™ QbrivdiRePEEARNEuUbject nucleic ac:ld

sequences may be a functional part or fragment which achieves the advantage of the

present invention or it may comprise one or more mutations or modifications.
Mutations include one or more nucleotide deletions, insertions or substitutions.
Mutations may be silent, conservative, missense or frameshift mutants provided that the

antigenic function of the polypeptide expressed therefrom is retained or enhanced.
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Accordi ngly, another aspect of the present invention

provi des a genetic vacci ne construct conprising a
W@ensiordses vect or whi ch i ncorporates and, on  PCT/AU2004/001129

adm nistration to a subject expresses in a cell of

sai d subject, a sequence of nucl eotides encoding a

prost at e-speci fic pol ypepti de or a honol ogue,

derivative or anal ogue theregp.and a sequence of

nucl eoti des encodi ng an i mrunosti nul at ory nol ecul e,

wherei n said poxvirus vector does not productively

Infe sai.d subj.ect d bRl n . oY r

e N P PR T B O paon

6tbduls Peeickily iafTTedre 6@%PEH%E . 70Yh0e73%] 180%, 85%, 90%, 95%, 99%

“i mmunostimul atory nol ecule” is used in its broadest

siraMayiy aiod then Braadtyafisnd) 196 ppares mofecienc t Yegiaicep §ppparisons are

. o ‘

ADSEFR) S SIS, SRR Bt Rh0h bt comparions

asy siadle iinna rcesthonse deried foé dideast mbdets 2t ihetbofderet iThe nucleotide

vacci ne construct. .The | munosti nul at cul ,

SFAFS 5 PESHe 5@?%%% @Pbrpebﬁl%ﬁt%*?ﬁ aép‘g%?‘f %MEA and PRP’and are

pﬁgiiﬂﬂﬁh'@ﬁﬁ)aﬂf._ RBRAI6UR rRR DM hdr Ape MBS bR RaliBP oblaliRd by well
erein, be required in order to generate immune

kmoestseterhing and plooingenetbadrodi ment s, t he

i mrunosti nul at ory nol ecul e nodul at es and/ or enhances

t he i mmune response. Preferred i munostinul atory

IRRLHHRPT deiRativeiC agebal dbisthed Byunay i 100Rl apdriapfbe synthetic or

pol ypeptides incl udi ng cyt oki nes, chaperoki nes,

re¢reniRiniesA straightferyard byt sandest mwtais Ociicaguagenssigsfolowed by

and | CAM __Po] ' ' . o
PO B BB 52 DL Lp Rt RMLBLn oty ging i o
tBr BRIGEd anfivipeptide |immuner eésponsed eAbididonallyt, ddrivatives may be
i munostinul atory nolecule is_a cytokine. In .
edifed imbavegthes vsefal propewiss sihasip iesﬁmt: progessing and presentation
e . ! kine..j re i e
GoRETRL S, Bgled 5, BRI ETte" AR e
phaasbaiy)or it ddlitho, detivediven chaly atastainhfanethomuwhilst dgpiog edditional

o enhance its effectiveness. Preferred cytokines_ar
oRuresy Soidy &5 omoﬁléj‘l%t}oqsl_-“rii‘fi‘ e %QFB?IYP@%%E OF pebiide to be
M Lenbned ovdr 1l whd cptigd.erred cytoki nes are one
fidentned o e ik b B el A

particul arlypreferred cytokine is IL-2. IL-2 is a

referred cytokine, inter alijia ec f ol I il
RSt Sh 3 P BB, BeCog DTSR, b, B b have o
AAHBES AHRBoR! Arafogilies i icedcsiabidbyt drnsynthveoand pdeferably have
controlled conditions. In treating human subjects )
enbanerddefinoiéen cyverki Hes B¥entor BRkCpleq. fonc dastangey| by  excluding
yet a . AS f S i.n at.i.an .
%rbmn]tlréolgr%é]%fg %’%‘%a %go:g)g i CA5§8 |e(r§1eﬁg§c7) anet %{uc Iiegosrgp ;dllagitﬁalr anpressed
HrowiRoxitiid esrtaiacinorhuidlogibali o phpsioeteascanpkopenty of the prostate
adm nistration to a subject, expresses in a cell of
spgpidiicpgbipeptide. 3 sequence of nucl eoti des encoding a

Homologues of prostate specific polypeptides include isoenzymes, splice variants,
tissue specific forms and species specific forms of the polypeptide. Species
homologues are also referred to as xenogeneic forms of prostatic acid phosphatase and
include, of course, primate, mammalian and rodent homologues. By "xenogeneic" is

meant the use of forms derived from a different species compared to the species' origin
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xenogenei ¢ prostatic acid phosphatase and a sequence
of nucl eotides encoding an |IL-2 pol ypeptide, wherein
W@ 200d/0f@e4 pox virus vector does not producti vePgT/AnR®eN01129
sai d subject and wherein expression products of said
genetic vacci ne construct stinulates a prostate cel
specific imune response. Still another aspect of the
present invention contenplatgg.-a genetic vaccine
construct conprising a fow pox virus vector which
i ncorporates and, on admi nistration to a subject,
f . . -
ﬁ)lj}g sglg) el%g egﬂ%sg (f:' oglxdma% sub c%prﬁgésa{ugé‘?&em}g&gﬁg %g&ﬁlggﬁolggepude is
afiyn iﬁorﬁl Wﬁergﬁnc ﬁh okt délmédetb%m glamaﬁm CBKélfe’r@olyJ’hdnhelélgues exhibit a high
pol ypepti de erein sa ow virus vecto
I6¥6t O ¥eaHERSEIOY émpwfnﬂllose@ dmilgrigiy b‘?%r&‘taﬁa?ﬁdaWb%eS of the instant
hS@Bﬁﬁﬁééﬁgaﬁkqgﬂ& 1£&iﬁ glgenetlc vacci ne construct
ates prostate ce speci fic i nmmune response.
Yet anot her rel at ed aspect of the instant invention

i des .a of sti ti.ng,or 0O
c VA0 FEBOERe B PILaE NP o iR B L ABAYES, of peptide
@%L&Hpésegl{d RAABIOL S s Berd A 'défehﬁfﬂeotﬁe tikeERbSA ﬁidb]tl’ﬁa@'t wilf exhibit
effective anmbunt of a conposition conpri si

n
egbareed dunctioni Wer examplevibe P@dﬂ@p ral goritiagm e(PﬁldC%m k 6’2 ey @t -furnal of

whi ch,in a a

I@mpgl:g%g%?&%g Itc7‘§1 II 9@5 egg{na%g'ﬂg 21%153 %1} @gso%&t@n%?i\ﬁ@é class-I

Iﬁyﬁ&ﬁ&h&ﬂ?%“ﬁﬂgodlng a prostate-specific polypeptlde

or a honol ogue, derivative or anal ogue thereof, for a

time and under conditions sufficient to stinulate or

S%ﬂgfl 3t th%n 9 RiP1QRY gﬁ% BE! dssRB&C I 'aQsaXMbeiting different
IrésSponse, ereln sai oXVi rus vector does

}ﬂbhﬂfs@tﬁbmt@ndﬁignslasﬁe&tells]mmbvrsubﬂnecmt allisi, forsexaatple resdribed in

t he genetic vacci ne kgons ruct. conpositjon

b . .
Aol 0 Pisieatlec dernivg Rigic sl meliill o dhs jnention is
c\%i)%tﬁe toﬁ h@/ﬁﬁ%lgﬁlgl Bra tdVersd QR eAdiferdt 'FAURRIS0tMe | seq¥edicY encoding a

adm ni stration as wel| as vari ous
astairspexific pelyatptity nslet ey stmjgemy wmditwm at437G.more preferably

L@gew oclil ¥ exﬁp 18%%%@1% qqtﬁgte;gv nﬁldgﬁhﬁgﬁ% eﬁcr:}p g’(gn%lt?ons

adm ni stered by any conveni ent route such as by oral,
i ntravenous, intranasal, intranuscul ar,

Liow stalpeencwdwéadlsatmb@mdﬁmé ireluden ppé grqomasserfions &) legst about 0 to
azllljegagf g@%{? OZ o&nafnlﬁ efn%rfrr(?rg amqgtsab%t 1‘5‘1‘371"30'111 ?éasﬁﬁﬂo%’f@ M salt for

nmuscul ar, howe

Hy®itiEzatib,| andeatiledst uemgeld Myo ﬁ’albhgtreﬂooauah\/[a&altcﬁos twaahithg conditions.
t he stablllty of the dosage form

Genstally; lowi fringercy isfab deome abew 22-30° ﬁu@ %%Oﬁ?i% {?e@@stsmwa““e may
He° al?etr?c} sﬁcﬁ_h}gggfvﬁn%/pegﬁﬁx%b Msdd'® He?rﬂc@qg 1d8 &nblf RO alternative

over a course va e status o
dthegehuppeeditiansd accordingly is optlnlsed during
pre-clinical and clinical investigations. Various
adj uvants nmay be used to enhance the efficacy of the

W@iiuﬁﬁtri}{é'&ﬁg/ Rcludes and encompasses from at least about 16% v/v to at least about
30% v/v formamide and from at least about 0.5 M to at least about 0.9 M salt for
hybridization, and at least about 0.5 M to at least about 0.9 M salt for washing conditions.
High stringency includes and encompasses from at least about 31% v/v to at least about
50% v/v formamide and from at least about 0.01 M to at least about 0.15 M salt for
hybridization, and at least about 0.01 M to at least about 0.15 M salt for washing
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Exanpl es include alum |ecithins, BCG and saponins, or
cel lul ar adjuvants such as dendritic cells. The

WO 208i0re6L£onposi ti on may be co-adm ni stered orPCT/AU2004/001129

adm ni stered as part of an overall vaccination regine,
wi th ot her nol ecul es. For exanple, the subject vaccine
constructs and its expression products may be

adm ni stered as part of a prihpge or boost vaccination
conponent in a "prime-boost"” strategy wherein the

i mmune response i s enhanced by presenting antigens to

te for t
cbafiipt TR AT SPAEis Ae e 2R o ) G GO A e al, .
Mt Baf. ©109 mnmg)tmi@wmy, tae dr,@f d dipkoPNYD dydraases bpfl °C with every

prostate cancer conprising adm nistration of

igrease 19ty o ditolin tmUBYOeR OF SHTBALR M3 BBIRDHEUIRY eg?&vﬁ%sf Biochem.
%ﬁ@t 85 8\9‘11 'Iﬂ)ﬁ*ﬂl ARRAA %@tlﬁh‘ij i 91@3@12_559 {31% hBﬁ‘Eb&ﬁtl&% Accordingly,

j ect, esses in a
Iﬁﬂqiui}?mb/qarelfermdl tdvebtdfdamgencyonte dgﬁwedmszfella\m lswstrm‘gcncy is 6 x SSC

Y B i ST RS et Y 4D 0 Sy Dutfer, 0,19 wiy SDS
& 59%@&%% % k&l 298¢ G 854, 868h stAALLAMHEE Bi1k SSC buffer, 0.1% wiv

expressi on products of said poxvirus vector stinulate
Si)ﬁbamitealperamﬂblofsﬁemtﬁﬁﬂil mmune response effective in

the treatnment and/or prophylaxis of prostate cancer.

Ref erence to "i nmunot herapy"” includes anelioration of

TH ey MHLAESIHPT asPises hadeth Malvdes et aleheitiUbstivoen tampdred sequences
nunber or proliferation of prostate cancer cells as

ahghq neaeatideaurrmanino eeidileyel thetcothereyis mRaridengiy &t fh? nucleotide level,
ST IR ASenDBLUEE SAERKERLL 0 Ol OBk min s
th&l dre asveatheRgsl edlatod to Badhhﬁhérld’(e]he i;tnmﬁlra]f faetiehapbioghemical and/or
the synptons or nore severe synptons of prostate

Q@éfRé’@lathlllafl lgvelsubj ect were di agnosed as exhibiting a

mar ker for progression or a marker for susceptibility

to prostate cancer, the poxvirus vector is

Wioterthareds adnbda‘rﬂ:t;eatcthagmmm aidievpl, dsinitagityanclkudes amino acids that

Phar mace tica 0sitio

TR R LA P o bBE £ B SRS L, AP puomicat o
kA8l a8 kIS I B & b@nﬁﬁl&ﬂ?rﬁefe%dtdﬁ%cﬂ&h&ﬁp atéeslésand sequence
preparation of sterile injeéctable solutiogns or

ahingpeseiscre math et thonpskof identitiuathershan sigbladtiunder t he
condi tions of manufacture and storage and nust be
preserved agai nst the contaminating action of

Tdrffs0Red an| REEi Uk uaie Ralatiefishépsaisgweemn g;vo off eore gotynecleotides or
can be a nedi um sol'vent or di spersion ne

I@‘ﬂm%’hd@ﬁhg‘lclqdé r'refRESRPR BCqUARGCST | COBYNREIRAN w1r§§1 ol'sapgice similarity",
vexﬁ‘%{:ﬁy b er el erlcg{tgg%l ?n@eqqﬂe%&;alsuﬂﬁglt ‘b ngér}nci%t age_of sequence

1%&he sul t
idbetiteQf " ablsiantaggitﬁhila"mnlds"suﬂ'dnmtmt ogpatity™l A dnefqrermarsemence" is at

lggslt ﬂéi‘q&@ %i%ﬂuenr{yele%q%gfﬁle%’di qb#pn:ﬂg ?qq%‘g% 8£ agov%ogl}c g 3%)ur§:1|3nomer units,
inclusive of nucleotides and amino acid residues, in length. Because two polynucleotides
may each comprise (1) a sequence (i.e. only a portion of the complete polynucleotide
sequence) that is similar between the two polynucleotides, and (2) a sequence that is
divergent between the two polynucleotides, sequence comparisons between two (or more)
polynucleotides are typically performed by comparing sequences of the two

polynucleotides over a "comparison window" to identify and compare local regions of
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action of m croorgani sns can be brought about by
various antibacterial and antifungal agents, for
wex@splees par abens, chl orobut anol, phenol, sorbCT/AE2G08/001129

thinerosal and the like. In many cases, it will be
preferable to include isotonic agents, for exanple,

sugars or sodium chloride. Prolonged absorption of the

i nj ectabl e conpositions can pg. brought about by the

use in the conpositions of agents del ayi ng absorpti on,

for exanple, alum num nonostearate and gelatin. Sterile

b B A R T o BERE bl SERCBRT LA U8 oy
@tQﬁdtngbh@fe%i EditaMsWokdpariat tb @natdronce akinse Ofhet dognparison window
(0]

er ingredients enunerated above, as required.
mBytcompsisandditiess evd¢leionst(bei gaps) ot At R0NaeT &S @ cpmpared to the

rotein, viruys,concentrate pfu/lm.) Vi PR .
relerAngs; SCHUSRSE Ewglc?l R%B? B%t Fom nlgsg a@l%l(&%%&gé@%%{;ﬁ?ei}ok Bﬁumgﬂtllgnment
oﬁﬁx@t{@v@%@h&n@gﬁ ©idinig aggmh&ﬁ cﬁ"wb%mb%s_ Bﬁwfﬁghihg aofomparison window

condi tion and proposed route_and nediu or .
maginbe icgrdustacdohy qqmnvéerﬁéé&péqm%;lt@%n?r?a@@eﬂ@mso (GAP, BESTFIT,

F%.%}E[{% :grﬁél %}F R Ine{h@'wfsgmﬂf' GEARRS SoRwWIRSPO& g@REleﬁéér’)?('), Genetics

Ka,
or ‘éase of admnistration and uniformty o

dampuge. Groap,a8Es Seichcd Drive Aadismg Wikrlé§A) pebgrigspeotion and the best
ohysical ly discret nits suited as unitar osages. .

SRt o SrSB415 e PRUFL @S ELBEe DPPIOBY Qv I R arson window)

| ' td B tRR I r8hceCalb® Wadt B made to th

g oe‘?%?%%&r%@?ﬁ%ﬂxgggﬂrog% ﬁgﬁpégxe?itégaor g(ér ocpmfl actai@:: made 1o e

BEFASE tfarhily afsprogenisons, viot fexampleadisetased ibyaAltseliul jeiral. A detailed
The specjfication.for the nhovel do i r of
ARSI RS TR B O ISR O ot P ableh By

on (a) the unique characteristics of the active

material and the .lpqrti cul ar therapeutic eff%fq:t .to be
The tiresddequenee fimjilating anfl sacaencsridentiierseped hgreigefers fo the extent

of compoundi n n .\ ' [ ide-bv-
o} SRR B BUE S ARy, SRl on o muccoridey
ndbIs6@&EBasiP Beliahi Ahinb racidhbgamiodatiyl besisl dveri s wingraw o ccomparison.

as herein disclosed in detai]. Technique;Fﬁo e t
Tdwis.c3 f‘mpqn)t,ageo@faqqqﬁg*xqei identifye P eXgqaplEn i -cblﬁ.‘agecgpg comparing two
oléﬂgl\sgg}flltaﬂg%% %ét%]i%nce@ ovHE HRELinaEN HrRInaRS&E], defertlifing the number of

on contenpl ates the use of "a genetl c .
positichet wiibls thetidentioal himdeiracidfhass (ere AofT, £, kB d) enthendentical amino

for the inmmunother nd.or i nopr qphyl.axi f .
apiisFdte (chringr Doon B I G §eL e Pl iar TadsyAre: His, Asp
(ﬁ)lgx)&isﬁ U 1Y G %Und"WiedhodcHE0h iR kEfueAdtd, toOfleld the number of matched
a

mni’strati'on to a’subject expresses in a cell of e
waitions ubyidi, thansmbercrfoatdicdmesitions by & totré sumpgr ¢f positions in the

rqstate-specific p eptide, or :
Bofv e oabarscmficogt SR LSre hnf e ERLAG e st by 100 to yield
the g&‘%émg@@& SRfuedecoidbgitty VRdr\the plgokessell e pubseacinventtbn, "sequence
wnerein expression products of said poxvirus VgﬁégﬁsﬂllﬂﬂASB
@:x‘;um‘lt wile ba @d@@t@déofmqn %ee}amhd;ffflﬁ?ﬁﬁﬁ’é? r‘}@%%l Sb‘ftv@; ©
effective in . p r ineeri
St Pt (Vi ER PP Rinbs bRy R IR cngincering

CHYERL] South B¥heFphét@s Qatiforning USA)ausjreneteidardclefaulis as used in the

construct in the manyfacture,of a_nedi canent fo

tefRiensst MARUAS yACSPIIPHFYINg the software. Similar commen{s Qpptl}rl] %n relation to

sequence similarity.



I mmunopr ophyl axi s of prostate cancer, wherein said
construct conprises a poxvirus vector which

w0 pwsopassat es and, on adm nistration to a subjBCI/AU2004/001129
expresses in a cell of said subject, a sequence of
nucl eoti des encodi ng a prostate-specific polypeptide,
or a honol ogue, derivative or anal ogue thereof and a
sequence of nucl eotides encadigng an i mrunosti nul at ory
pol ypepti de, wherein said poxvirus vector does not
productively infect said subject and wherein

' f [ ' v ors Ik .

PEEGIRR AL PR el be B fheBRN HhEHTo B¢ Bibult SUAY, Bolypepide
Habend mrad migsmt alsut FH0OP ynink iagido§inilacist & tleanmeigenit prateins in the
rel ated aspect of this enbodi nent, the,.
sypisst aMeore pesterably, thei Breeate; %%g Debpsplids hasaeg grore than 60%, even

RBRSRIBLARE AL %@%ﬁmﬂ@wfg@fl@ aoidSnhalgve or

anal‘ogue t'hereo articu y preferre
I mmunosti nul atory nol ecule for this enbodi nent of the

NGRS e e RS, SR B5PST, S v
dofb¥uct lcbmpdsin LanzavcideXF BoctdrlwHich khcofporfih GRE, &M adlrh'{r@stration to a

Even nore preferred cytokines are one or nore of |L-2

subjegt exprassesia a callphsaill subjaet) 3 sqatetasraf anclegtidisi eneoding a prostatic

i.nvention furt rovi des

I[lL:2, T resent er epetic. .
oL Bhosehaft ERTRE = OMRAR sl B FOE e L Wickein seid
dviesxaittor HHEs it PS@TctivEly enrfeitanidanitject Aftblvhareldr piedsidn products
use of a genetic vaccine construct as_described herein
afsaidraenefithyacaine ¢pastarct atimwlaicqaesiete cell spaclis imsppneiesponse.
prophyl axi s of prostate cancer. The present invention

Is now further described with reference to the

Ihal paiiculg emobddimihnt, 8 kehxgempicdpmioddhie df thEQkdstalo, acid phosphatase

S erairTS TOMAPRIO s BUHR® BRI SR R Aty for more
%Pﬂ'rﬁ&gé & hf a0 thdi @honEldobiidNid %h&%@aﬂa;@ MNholBgue.

ucl eot1 de sequence of coding strand of insertion site
for VIRG02 SEQ ID NGO 4 Non-coding strand for SEQ ID

r 3.SEQ 1D NO 5 ' aci d . sequence of rat PAP, SEQ.
PR A s P U RICE B AP T s 145 GETined tha
ATPAP-REivEd SRS BLERLR hidher Bi dfBnies f& Mete BAR MOoRcules than
primer SEQ ID NO 9 Rat PAP PCR priner SEQ D NO 10
haomen P ARRlepiged pratifer Accordingly xenogeneic administration is proposed for
some applications. A preferred xenogeneic form of prostatic acid phosphatase for
particular use in human subjects is rat PAP. Without intending to be limited by any one
particular mechanism or mode of action, the use of a xenogenic homologue is provided
to assist in overcoming self tolerance and to illicit effective effector cells such as, for
example, CD4" and CD8" T cells and Natural Killer (NK). Effective T cells are
generally high affinity and/or high avidity immune effector cells. Combinations of

xenogeneic and indigenous prostate specific polypeptides are also contemplated.

Another aspect of the present invention provides a genetic vaccine construct comprising
a poxvirus vector which incorporates and, on administration to a subject expresses in a
cell of said subject, a sequence of nucleotides encoding a xenogeneic homologue of

prostatic acid phosphatase, or a further derivative or an analogue thereof, wherein said
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SEQ D NO 11 Human PAP PCR pri mer EXAMPLE Construction
of a genetic vector conprising a prostate specific

w@eioppersd de Human and rat PAP nucleic acid septiBATZ®4/001129

are publicly available, and their cDNAs may be cl oned
and sequenced using routine nmethods well known to
those skilled in the art. Bacterial reconbinant rat
PAP and human PAP plasm d vectiars were obtai ned from
Dr Doug McNeel (Departnent of Medicine, division of
Medi cal Oncol ogy, University of Washington, Seattle,

' 9 t hei g ] f .
RSTEN G By SRk ot ROERE ML B5C NGRS B8 WRAGY Blprossion
prédudy of shidsganatie vaasie taberuchstihelatens eeéstiat eell spysifienimmune
and scal ed-up production of purified proteins is done
EPAO/at they nay be used in both rat and human
cel l ul ar i mmunol ogi cal assays . The reconbi nant
fow pox viruses expressing human PAP ( FPV. hPAP) and
Theet pledde [sERMlatéxPprostate bel srendicaneunesiesgpnsel| mclidas reference to

bi.ol.o t echni.ques for shuttl t t ti .
o e B S LB SR SR SRR 8! boral e

reMRI8E Uh &l sihjedt R0ond ok aReteahigéniyBEuAhonelidl 6F SPproBdte specific
Har bor Laboratory, 3rd Edition, 2001 and using _ .
padyreptiderwhich db cgpressedhan quengad the rarfaee of auosdicneglls including
oxVvj ruses. using.procedures d i.he lL.e B, .
BB a8, T 2P SRR e P AL S compriscs

SERRr Gl humdral QespbASS8 ifciSnt td) gendrate foivaphiee préiatitis including
Expressi on of cgen_es by vaccinia virus. In Ml ecular
ayitigen Gggoifia aieiexis cells Aphiel dBbitElse QT PIAGTVEH dahy meplate the

i QtL. i .Saries, =) . .
FU4 9 B 5 BB, o S P s
ubjdetV BveARn @ chréferablyRARe iimniune ebdppneaits dinededaselectively towards
BHFIRG U LIRS PR 8 KBTS ORI T At "By e thgther oells
APGE Ahbiest. y&s'elﬁg\ggusfll_ﬁ cBn{ RV 9 eXblBHﬁlgsﬁ?Péﬁt%%ns in vaccines, the

pr onot er sequ . e pr ormt’ er. sequence I n I.S case
presssit imvientoahes saeddel paybeptides ivhich ase essehiiallyospevidicdp ihexprostate

specific.and ot her .Avi pox deriyved. pronoters can .be.
FEE i A RoPiy o o Hevelors By 20 ags ucisStide sequence
Safiladty todtifer Proteias hyﬂllegﬁl?g&tponst itutive) pronoters. A
preferred el enment for efficient early phase expression

during an infection is the presence of a poxvirus

B ARE SR AP RO HWERSRA Ly D g are sl o e

SEAMARE Ehe effectiveesdrand/oprsultatsilityCof pérticilangedetioevaccine constructs

| ocated 3' downstream of the PAP tran?IationaI ﬁt p )

wilEnthe Agepe b theopropet dnveatioy. (Ipaesdgulas: vameys wSar and animal
. ; _ . ' it ;

Rt of phosyGloar M ERAR bre Luatp iR prRRALT dognd rodent

inodelsl ati onal stop codon. This notif can be

conveniently added to the PAP sequence by RT-PCR

anplification (using RNA as tenplate) or PCR

AP hirfief Al1AON ek WS HiREnE BlHrEfait @BV spdBhic Whihln@rddpdi¥Rls enhanced
conbi nation that includes this notif _ .
by co-expressing the prostate specific polypeptide with an immunostimulatory

molecule.

By "enhanced" is meant that administration of the present composition results in a

prostate cell specific immune response which is more effective in treating or preventing



10

15

20

25

30

in the PCR priner that targets the 3 end of the PAP
nucl eoti de sequence. ii. Honpbl ogous reconbi nation
W ewsn194660 cal l ed shuttle vector) for aiding PCEaD2G081001129
of the PAP expression cassette into the fow pox genone
The expression cassette descri bed above in step (i)
was cloned into a plasmd vector terned "shuttle
vector" or "honol ogous reconbgnati on vector" resulting
in a configuration described as follows. The PAP
expression cassette was cloned in between two short
Q et | C : :
PR R 0T BN B3 SRR ARy Riodd any, in
thawubjest mmm&n%atlbﬂbfﬂﬁ@r@emqmmh@nsI y cloned
into a standard conmercial bacterial plasmd vector
used for cloning purposes. These short fow pox
i d r . .
RUBLRIL SmSBUE SERT oo PiSthy] BERARE RIS, o ponetic vaceine
dohstnicit kgmarisieg (af paxvkrud veator Whihkn@yrporfites akdyorf e@ninisiration to a

is that .the pression cassette is | acat
PR RRIEa i el LT i UPiRED o et o8 Rsfecafibs, hébding a
ﬂrQst&t@-%E@clﬁé Bolypkbeidd 88 4l horﬁélo dQ@BaHSe o8 RARIHtth&@8of and a
bet ween these arns and their onDIogous sequence
saqmemca oth eluf:l@ml(ba@xelg@dmgeaw immupastimdasenyi srplesuls, hwherein said
ressi on casset the f.ou

SR S2Pa AR b LR BB RS SR B

Pr8@Uc of 3aidf gdnBc Thcdind comstregifuRida tpaest4AtRcéllt spe&iBE 9mmune
region (US 5 180, 675). The shuttle vector also

respPnd¢-ned a "reporter” expression cassette

(bet a- gal act osi dase protein codi ng sequence

operatively link to a poxvirus specific pronoter) and

Ehe' Re@I timteuretialatan 'mebspule’s s usedcasstetbmac(eﬁ sambé and includes

Wxant hl1?1€;(?segc}>$J ?pr(cé@m nenglgpaéfspgyglmkc)) S@%hlgl%é?l?t? zfter: g;eoq?gl@%&o [:?rostate cell
Jggaﬁkqgﬁﬁﬁeefe's nsd eﬁe!f@te& ‘ggﬁﬁ@‘?ﬂnﬁﬁﬁ’l@% y5RmOMIeBs® Mo the herein

IS co | gu atl on abl es "transdom nan

deabrétedi gmétmfzaqcmemhstrm;nt Th¢ inusesostipulatotsonoleogo umy, in the case

conbi nati on The i.pser f the PAP, expres
A OBRB® PreRints 1BediBE oo s, OF, DRBRBI A C ] Fejors, described
eam! 9@%&& P BRieP & g@i&raﬁ’@hﬂﬁ@ﬁe Ratdtieed Pesther ebbodiments, the
genom ¢ present during an infection of tissue
iouhenasmeddtory, melpeile medulates end/oy erhageesdhe ERMBBRATOABRASE.
in (ii). Chicken enbryo derived cells were infected
with fow pox virus at lownultiplicity of infection,
Preferfdan@ntinoSiddlaiony epdl?;ﬁﬁ]fﬁldﬂsﬂi insluder aldebt . a Afunbtderral part of
or two after infection the shuttle vector containin

pqmpqpmﬁe%xrpﬂl@cagg stokinsse chapeialanesr shemekingsl AcesOThEs @dhesion
PSR B KB PR S It fmpuncinitory

wbleetilel arrmdoesicompasstd by del preseatnhvemstiinum wer e

harvested once the infection had reached confluency. A
viral extract was prepared by releasing the virus from

e bR E EnfRlilSent the immunostimulatory molecule is a cytokine. In

accordance with the present invention it is contemplated that the cytokine is co-

expressed with one or more prostate specific polypeptides. During antigen processing,
the cytokine modulates the immune response to enhance its effectiveness. Preferred

cytokines are one or more of IFNy, IL-12, IL-2, TNFa, IL-4, IL-7, GM-CSF or IL-6.

Even more preferred cytokines are one or more of IL-2, IFNy or IL-12. A particularly
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ei ther by nechani cal neans or repeated cycles of

freezing and thawi ng or by sonication. Two honol ogous
WO e@oibi4nat i on setups were prepared, one for ne&I/AY2M@4/001129

reconbi nant fow pox virus expressing the rat PAP and

anot her to make a reconbi nant fow pox virus expressing

human PAP. iv. Clone purification of reconbi nant

fow pox viruses expressing PA®_The viral extracts from

t he honol ogous reconbi nati on step were subjected to

mul ti pl e rounds of plaque purification in chicken

enbr der.ived.cells until no "white" plaques could be
pH%%@%@@ﬁﬁﬂﬂ%ﬁﬂ¥ﬁgl was present in the tissue culture

medi um Mycophenolic acid, Xanthine and hypoxant hi ne

(as described in Smth G L. 1993, supra) was also )
Thieisempreiferracheytokine.uinter redigh bpsass Oh s tabdity rip eahangg the immune

t he purpose of .positivel ey [ .

PP PR ap i 2l ghE et SEU e FRRAH AR} in humans under
chhedlledgBAdESns. THE tioacaphenndd Gubfectd, idrhan-ddrivedt cytokines are

replication of non-reconbinant virus. This selection
pprfeoediure will select for viruses where a single

reconbi nati on between one of the honol ogous arns and

the viral genone inserts the whole shuttle vector into
Adeerdnglal yey enathrer aspedtiof tiegsreseint nyanticrheorErnplptes wigehetic vaccine

not replicat.e under thi.s sel ection environnent,. Viral. . .
cBPPick CORBRSIBE BB R S b PO BN, ¢h gftministation
1&SQAbIMRE, @xbiteEEsaHRI Edil S0saM Eilibjeit! 2 R¥GRRABEBOhu€leotides encoding a

selection and tested for presénce or absence of

xeooganeicquThitatimecidiphasphpaspayd ¥ sequsnye pinyeirotidss eyending an IL-2

usi ng,.PCR pri.nmer.g that target .the fl ' ' . .

AR B TS0 BB e AT B8, i st

#l ANRSeih RRPre¥oe piint e Gf BEGPehstR VaRtine ohstrucestimulates a prostate

contani nation was then subjected to further rounds of

oell speséfipimnpne taspeisei n t he absence of mnycophenolic

aci d, Xanthine and hypoxant hine to encourage the

second reconbi nation event that will result in the

ginl eidther Bhedthe the passtrtr inaaidioposintdnviglates lacgemietin vaccine construct

cassettes rromthe reconbinant .virus. Cones that, . .

qosisingda i leWhpA% ¥1TPY YEeIes WG ACORROTAg oﬂnoafdanka’ﬁFfatlon to a

JuBietf] eengél JdrG Bl YR ebREP ! ddqRéhednst Aksdotided Ohicoding a rat

eant y Vv ctor contam nat i on,” renoval of reporter and )

rostific asid phbsphhisenambs seutes ofmickotidésiansodiog ahilky prlypeptide,

PAP expression. A reconmhi nant fo ox_vector. .

B SAY! TRNHRGT PRI YR RBANY Py “ﬁﬁ}faﬁ éﬁgﬁ"rﬁaﬁ Sg/lg’}e%%“d wherein

%Pésbifoh bdRtPot dald Berietic Yadthind doastrifisstipiiegiens graxtaté bell specific
man PAP 1 nsert is confirmed by PCR Absence of

ioomgreeespmstilg Wil d type fow pox virus is also

confirmed by PCR Western bl ot anal ysis denonstrates

the presence of secreted PAP in the supernatant of

OB Sloaer @abfeucasﬁr&t of (BB tasteinbentionhprovidess endtinddecf ginulating or
w th FPV. hPAP. The FPV.r PAP preparation is

phenyise prhan¢ingch PAFEES CHGSPERIEC JRBREBISCESRANSE fifl 2 Sypjepagomprising
eit B8lstrafiST ft$ rs[lri%dsukt%}/ecjt:> GRan effective amount of a composition comprising a
genetic vaccine construct comprising a poxvirus vector which incorporates and, on
administration to a subject expresses in a cell of said subject, a sequence of nucleotides
encoding a prostate-specific polypeptide, or a homologue, derivative or analogue
thereof, for a time and under conditions sufficient to stimulate or otherwise enhance a

prostate cell specific immune response, and wherein said poxvirus vector does not
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The FPV.rPAP vector is subjected to a third and fi nal
round of plaque purification. Then the plaque-purified

woewsor9466 anplified to high titre. Expressi onP@f/AU2004/001129

secreted reconbinant rat PAP is assayed by Western
bl ot of FPV.rPAP-infected CES cells. The absence of
contamnating wild type FPV is confirnmed by PCR
Western bl ot anal ysis of hungg-nonocyt e-deri ved
dendritic cells (nmoDC), which have been infected in
vitro with FPV.rPAP or FPV.hPAP, is done to
denmonstrate tha he. f oW pox-vectored transgenes are
REQ ﬁcggglgdmgf/t%ahc{esucgcf' type that is nost likely to be
the target for expression in vivo. EXAMPLE 2
Construction of genetic vectors that cq-express an, |

Admrmirgtipiof 4ho £55H51 WeEne CPRUTSH femppiition oAy be priipiged using
R

RAMA v thd tHeomo dy oif radmihistratices eneellods vimgousoparameteBNglating to the

sequence was confirned by DNA sequence.anal ysis

VRISET IheGHIBE So GUFRR SYITTCS Fodie (ECQfmmA4e O prostate cancer

cﬁ%@l’bﬁﬁéh@ NMTRASGEHBid 8y BE YdhifEteRAthmY; EdfVRnitREroute such as
umah I'L-2 cDNA was operatively |linked to a fow pox

i r osl,s pistravdnoupr dntreeasal, Aintenmesciloss inbapasitppeek  subcutaneous,

speci fi ronpters _can. be vacci npa.specifi onpt.ers ..
ipradial RSk PRSI PRI godis Of jiiftifistation are
BEVERLES oPint&nivkbdar, hoRe¥t] fHeschRadn Youtd anls beiipflia@nrad by factors
stop sequence was  added downstream of the IL-2

suehas test parhie stbdpy ebthsrilosagsiferex pr essi on cassette was
cloned into a fow pox shuttle vector with the sane
configurations and features as described in step ii)

Ah "Effediikeanexgepincliiis refegenbe o laogeusstitte necdssargttd o least partly
arnms wer e honol ogous to a diffe]lf:ent, rﬁa of the

9RsaiP s dapired mBRAB AespoRrss PVERd K135 VIR ET posse MY pYifh the status of
ESHSES plSERA BROYS RGANEL NS PSRRLN KAl s ofaions.
result was two reconbi nant fow pox viruses both

oo B TR ek BR B A SRy e s vacone
EERYIELHR el aldih, 15:hSR, WG Un8 Gabonifif asué@uldteadiivants such as

vitro production of human |IL-2 upon infection of
dandsitiecelis. t ure cells by any of these two vectors.
EXAMPLE 3 In vivo i mmunogenicity of xenogeneic genetic
vacci ne viral constructThe i mmunogenicity of viral

TRNGAdeit oniposhiohehdyi he Co-admifered or atieidstered|as patedfan overall
and in illustrative enbodi ments, the jnmunogeni Ci té]ﬁof
FRvinetmpragige.npah pthepmplecues; &'onsxapplentiy sURieRi vascipggonstructs

LB b P oy B ER Ao s
EdtvpdnRAPInh I'pRmkMookth etratele dvli2Bein tho shmunerwedppase Srenhanced by

for direct ELISA qf . .
presenting antigens to the immune system via various formats.

Still another related aspect of the present invention provides a method of
immunotherapy and/or immunoprophylaxis of prostate cancer comprising
administration of an effective amount of a composition comprising poxvirus vector
which incorporates and, on administration to a subject, expresses in a cell of said

subject, a sequence of nucleotides encoding a prostate specific polypeptide or
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serum for rat PAP-specific antibodies. Were rat
PAP-specific anti bodies are not detected at 28 d
WEewsAIwuNi zati on then ani mal s are boosted w PET/AU2004/001129

FPV.r PAP. As a positive control for both anti body
production and the ELISA, rabbits are i munized with
reconmbi nant rat PAP in CFA and boosted wth
reconbi nant rat PAP in | FA agjday 21. Blood is drawn
and serum prepared for ELI SA days after boosting. For
detection of cellular responses to rat PAP, mce are

nizedq wth 1 f P /
otk Qe ot helsol, YRR sl Do LT gl does not

p@deilCﬂEél? Uhfdt bt I’@lbﬁa’t %ﬂsmaemes;tpeebsfdnomoﬁuae d€i Ishigldpoxvirus
6 days and 14 days post-imruni zati on, respectjvely
Weior EmelAls SrpraftiiatelPpSCHise BTRHRS ESRPgRisx Pdeotve i the treatment

i ntracel | ul ar expression of
akéﬁpgﬁﬁ%&%§§ ?%#%ga ﬁﬁgf{on by chrom umrel ease assay
i s nmeasured. hylon wool purified splenic T ceIIs are
i ncubated for ours,wl h,eith ar |rrad syngenei.c
Releronen br WORHEP GRS 1R miors o gF LS RISy f prostate
RRER k" %&ﬁ&ﬁhqg tMd hﬁml‘)élt or} ﬁ-@hf&atl%h &f ﬁr@itbt% (f'aﬁce@ cells as well as
negative control. Surface staining f
treatment ¢ tathlaeceteay. nRafprénse o lﬂmgnu@omgms"b}wmﬂ@ﬂ/\prevenﬂon of

tonetry. Alternatiyel urifi eni r
Jek ot CHRE oF RV pntps PSR AR ol i 4% Rlifction in
the arRa{ReH dPHeveMpift-thé sgal Ecﬁns%l‘in@ﬂétsbgﬁe sp@piobiscof prostate cancer.
chrom um rel ease neasure For detectjon of rat
IBAPsuhjest ivfare digapsedersaexhibiting shgresiess fos progrpssion giop|mgarker for
ar e r4f r Yy
NS LR ool g O LB Bk iagoss o
mibitee chgoce. been | oaded with reconbi nant rat PAP or
chi cken oval bunin as a negative control. In the final
18 hours of culture, tritiated thymdine will be added

le use such as sterile

ARS8 bl nEaRY a2 e Sttt

aqmmog@imlmst ynd fstegider glomalersaari the oxtempooesisr DispaRA@s of sterile

1- bindi ng peptide epitope of human PAP
W}Fﬁ@brﬁl’ssoll‘&’é’ﬁﬁ P’E:glﬁp‘?rﬂg’f‘gt PAP. Peshwa et al, describe

how PAP5-specific CTL can be derived in vitro and

propagated as cell lines that |yse both PAP5-1oaded T2
Thd ¢mpnsitiomemedt Ae Ableaundlepfie qondisions of wapwlaptuesand storage and must

b PRipES e in Ag L SRR i ERfeafifis SR bacteria and

SinbiTUTRE RekisH chh bPARRe @R sbVent dPBidpessitd mediant dodtaining, for example,
conti nue tomglrow in response to PAPS5 peptide are
wrishesthanol rolyrlrderdexamyis, Fyparrly @r@gyém gl&?quaquhquld polyethylene

teste I r
SR Pt T sEhnt b RS Mere AR5 ADBTAR' T puppes Muidiy can
H&maﬁwﬁﬂé@; tthrcexagipley bj/ yhejtﬁsel%ﬁla&oa‘slpgﬂichias legithin. SThegreegntion of the

in a chromumrel ease assa usi ngEbNCaP ce

g eqfsmicKRRTRHHIMS CaN D5t b1g gptqug glxﬁlélogq.] &ntsbac%erlal and antifungal
Mnns B 10 harfabifisY BRIbATREGNORhEAST, §?bidSRRY BtiniéfdsAband the like.

In many cases, it will be preferable to include isotonic agents, for example, sugars or

sodium chloride. Prolonged absorption of the injectable compositions can be brought
about by the use in the compositions of agents delaying absorption, for example, aluminum

monostearate and gelatin.
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PAP5-specific CTL. MoDC from HLA-A2. donors are
infected with rFPV.rPAP and anti gen-specific

WO e@snisbs y det erm ned by | FNg- ELI SPOT assay. BOGNPRE4/601129
Xenoi muni zation in a rat nodel Each experi nental
group will conprise five eight week-old rat male
Copenhagen rats. Rats are imuni zed with 2 x 107 pfu
of reconbi nant viral vectors3pntravenously (1V) or
intramuscularly (IM. Four weeks later, rats are
killed and tissues harvest ed. Sera are anal ysed by

Sgénlg gllg {35&'[;1 Eilﬁgnsl ﬁg ngj) %Fatdnlg ﬂﬁtﬂa?@ﬁéseﬁl the required
oS s are hi S¥6 ca I
amdudens ethef ap@tﬁpi’iam[&hmﬂ O@itht d>11t10&all§,8| \mgtbes GJEE | 1_he other ingredients

suspensj ons are prepared froms ns f

vitraQ . .
cpgparated Ao e.fas TequitsH- zﬁ%c}’@? 85t tsgtf:@ ?Qrfteéﬁ%ﬁgnt%@maﬂon with protein,
have obt ai ned
\?1% %%é%ﬁgaﬂeg’ fﬁ/ﬁﬁ) %’dél(yaz}lj? gt %nggllﬁjg lurﬂmﬁl ch are
syngenei ¢ to Copenhagen rats and are PAP-negati ve and

PAP-positiv respectivel, a sitiv ntro

A heoof e, otgtosts g o epmiie s i-Defie ondfe F ooty of condition
AnAPH B ES otk dhdtR&IiGB GBI Rim@ARratae Ci Ni a vectors (rW)

that "express human PAP (rW.hPAP). WId type virus and

the reconbi nant virus that encodes rat PAP are used as

s, Vi i -
A LRt e R, AR, B g i o
(bRIMg)efor kse df éd)mlﬁlstrwgaﬁ@hﬁ%rmmywﬁﬁbsa@ﬂamsage unit form as used

unpubl i shed, The reconbi nant fow pox virus vector, t
hetriw arfers to PhysisatEmdscraie paisy wifed aF Upliagy desages &rtsabwcts to be treated;

PR B A SRR AT o procce
desir&khep Sﬁﬁc drprephyRAHC @fidetinmsociatiod with a pharmaceutical carrier. The
FRPV. 1P I L-2 I t est ed t
S%E?lﬁeﬁ{% A OBRA ST 0T S VR potated by and divcetly
8 JeRlESadiREOMmBtePi@P Sk NHe particul
JXPE@%@ giiﬁ@%r%g végg}tleg%%w%%al ysi s ?s perfgrme © partenar
thq:rppmtlcrdfeet tp Heaohievk ksd @f)ttke lindetensrigheretAnvtherrgof compounding

VI R501 Si t nd..Vl R50

bl i DI, Tpe A ARG oG Piesis i @ diseased
Q6R8HRhSn Waliéh BRIIBt HedRh @findnttkel @S hefti distiobddoivsdetail. Techniques for
Specifically, VIRS501 conprising rat PAP and human |L-2
cateticellRb@2ting pe vascing fmdptimaprakepwiuiehe pIt- 2 wer e

generated in reconbi nant Fowl pox M3 essentially as

descri bed herei nbefore except that the integration

Nefitthér €Q4TBd iasgdt lpOtthe ipRsent mvenler coitemplatdsrtht wé of a genetic

separate pronoters. Figure 9 shows the ingertion in
VapLing @ioastiuce in ghe menwpgrurhohp dngsicamerh der él@ri@munotherapy and/or

hﬁﬁ\%&)&)@é@%‘&gﬁfﬁ g{:ot%tg? ORIdet! WHereRSSRA (RsthRf c5ABridda poxvirus

vector which incorporates and, on administration to a subject expresses in a cell of said

subject, a sequence of nucleotides encoding a prostate-specific polypeptide, or a
homologue, derivative or analogue thereof wherein said poxvirus vector does not
productively infect said subject and wherein expression products of said poxvirus
vectors stimulate a prostate cell specific immune response effective in the treatment or

prophylaxis of prostate cancer.

A still further related aspect of the present invention contemplates the use of a genetic
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wi th expression under the control of vaccinia virus
p7.5 (human 1L-2) and fow pox virus early late

w@e@soiess (rat PAP and human PAP). Pl asm d mapRCDAURG0€/001129

i ntegration vectors are set out in Figures 10 and 11.
The nucl eoti de sequences of the insertion sites for
VI R501 and VIR502 are set out in Figures 5 and 6 and
in SEQID NO 1, 2, 3 and 4..3%he ami no acid sequences
of rat and human PAP encoded by the vectors are set
out in SEQID NO 5and 6 and are aligned in Figure 7.

h ] ..d f L-
R U T
i@ unbprdpRAMRIsEf7 pds R0 darer] WdrEIA 2satk poistsicl bopriies a poxvirus

vectors were tested, by ELISA for their ability to .
egior adichinsarporatesandap admimigiggion 4o A dybiest ypEegers in a cell of said

ifi ' C 4 ' el | :
AL £ SOTIPARES SR TR0l e, o o
Ipnsdenee defivdtive 2rismblogua themuiiand la- @ qiEédcBAfkivrleotifhes encoding an

results a{e sho in . Figure 2 ere .a visiblg colqur Juctivel
\ERIGBImALS(aT RALYRPG; WASTER T DOF Uy ket Tgep ot Roductively
heRt sitebliiect X AVRcRiS e%?e@sﬁ%&@@ﬁdﬁ ?il‘ ﬁ&ﬁb%{d@’iv‘é?m{shséimulate a

VI'R501 or "VI R502 express PAP One mllion cells o _
tirbstatie déetle speicias enimRg refpbissi effectiva nanthe strestmentcenprophylaxis of
cell line, 143B, were plated in a 25 cnR2 fl ask

RBOEFEicR"i n conpl ete DVEM with 10% FCS. Cel|'s were
infected with FPV vectors at a nultiplicity of
infection (MJ) of 10 for 48h in a humdified 37 C ..
Tnrpcnglatadorspe s of dais pmhpdimenh ghaprestatesspaeiéig Ppbipeptificds prastptic acid

it AR oL BB b e Bl AR R
encodi ng i nfluenza hamaggl uti nin (FPV-HA) as a

negative control. At 48h and 72h post_infection, the
AnpEEedarly rElriRd r EpaRasE ranawf%? PACTIE |&jthodiment of the

| . . . . 0, r' t .
R gl Ra DY S bineel o ot 2P selected
fohlope e choaé HEFNee it 412 f Mgt TNFo, d1.-4 2DIOGNI6ESFI&r Ii-¢v Byen more
4 C. The sanples were boiled in sanple buffer and
wefsaicdcatpkirgsae ProospErpAEREL-2r JEN) a5t Lok gr%ﬁﬁ%@é%fbéafefemd
;ég tilrrlgrési%ired to a PVDF nenbrane (Anmersham Phar maci a
rot'eeh tcki nghanshire, England), which was bl ocked
with 2% bovine serum al bumn (BSA) in PBS for h at
roomtenperature, After discarding the bl ocki

‘Bhe prosentripeenbeRbEhE RRYdeY 6:8@%etwg‘f%‘?°‘&8|°;9{%’itﬂl‘kggs Aegstped herein
L= Al i . py A . . cine
Rl D FERe oL TS PR BERUS) Y M und Y st vo

&frisetctvas Hesegibed thirefn @b $heTwemenfa2tiré of PBRedichfight Jor2treatment or
fragment of goat anti-rabbit antibody conjugated to
B‘loﬁgﬂ?ﬁ‘é Ogﬁﬁgﬁ?ﬁea‘faé’g%r(\]ackson | munor esear ch, PA, USA)

was applied at a dilution of :2000 and incubated for h

at room tenperature. The protein bands were detected
The Ipreskiet ECentgmbist maw durther described with reference to the following non-

limiting Examples.



( Amer sham Phar

maci a Bi ot ech, Bucki nghanshire, Engl and)

and the fluorescent products were scanned using a

woRlosou4ed Dyna

m cs Fl uorl nager.

Fi gure 3) shows expression of human PAP from a VI R502

( FPV. hPAP) - i nf

anti - human PAP anti body used for
not cross-react with rat PAP3{l ane 6).

specific react

ected human cell line. The polycl ona
its detection does
However, the

ion of sheep inmunised with VIR501 as

described in Exanple 9 indicated that VIR501

successful ly expresses rat

| mmunogenicity of FPV vect
Bacterial reconbi nant proteins,
or insect cell

MPLE 9
expressi ng human PAP
pQE- hPAP or pQE-r PAP,
-derived human and rat PAP reconbinant

The Western bPOI/A(2®¢/001129

SE{QJIENQ- (pr od

L&EQHE}‘I@EabI e transfection of the Sf21

0S00 a—cel
S

'—PbELNgeHeCt (t

ry ] é}jf?tédgbl '%n'célg codm strand of 1nsert1

sys §ATrog

SHEAD W6 a1 U

at a concentra

tNQnJcﬁdlﬂgQ@M&ﬂoE SEprIIDEtNCD huf f er ( pH 9. 6)

ion of and used to ¢

SEQCIDNO: Be pl a

at 37 C (Fig

FHr—eat T LIS WeT €
'S_m % % aggefd N8ﬂ'&°%1& S dc:fo Qﬁ@gﬁ affinity
INO: e pl BARSndVE¢E sRfueideast 1d RAP 2% BSA in PBS for

ire 4\ or wth 5% normel horse -serum-in

SPREIA NI & for

hAating chd:Sthieg‘EPr%f lm}naétd’dw hen i ncubat ed

Elinarae

SIS Iit‘éd 1 tocki ng

a%ingl?o @laﬁ?ddﬁpce(zf) of with serial

o&lte for VIR501

coat Maxisorp———
( Myclpotidroscqwask pf erdingetang A fnssutiiigHer VIRS02

NREPP AR'PER priléocki ng buffer for 3h at

After washing with 0 05%tween-20 in

of s
S?Q?%\g!gure 8

SPREID N300 di | Bat BAR PER pritked i ne

ACO—OO

h
nhocnhAat e—o

SR BN Fi gl

gG

HE s DS e A

IfRinfhh P BCRGHRSErand i ncubated for a
er 2h. Bound antibodies were detected via

i 1iha e

hydrolysis o /7-nitrophenyl phosphate substrate, and
t he devel oped col our was nmeasured at D 405nm ELI SA
data (see Figure 4) show a hunoral inmune response of
mal e rabbits primarily to human PAP only after

i muni sation with VIR502. Presumably, because they are
rodents, mal e rabbits are tolerant to the nore closely
rel ated rat PAP encoded by VIR501. Figure 8 shows the
breakdown of tol erance when castrated mal e sheep were
i mmuni sed with VIR501 or VIR502. Sheep immunised with
VI R501 (rat PAP, human |L-2) responded to human PAP
and rat PAP and the response was detectably enhanced
when sera were tested agai nst reconbi nant protein
generated in insect cells. Over the tine course
assessed, sheep i muni sed with VIR502 (human PAP
human 1L-2) did not generate as great a response to
human PAP or rat PAP as that shown by sheep immuni sed
wth VIR501 (rat PAP, human IL-2). These data

conpl emrent the data in rabbits, indicating that male
sheep may be
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tolerant to human PAP rather than rat PAP. As PAP is
prostate specific, a prostate specific inmmune response

wha®shermu denonstrat ed after xenogenei ¢ i muni BET/ATZ004/001129

with VIR501 or VIR502. ELI Spot data confirma human
cellular imune response in vitro to VIR501. Human
HLA- A2. 1 human nonocyte-derived dendritic cells (MDC)
were generated by standard nmegns in GVt CSF and | L-4.
MoDC were matured using |ipopolysaccharide for 24
hours and then infected for 5 days wwth VIR501 at a
multiplicity of infection 10. Peri pheral

bl ood nononucl ear cells (I;%Ih? the same donor

Ver eCeriktiiétiolofd g‘eﬁeuavmcm%hsmga proftatelspedffiGiotgpeptide
MoDC and then Ficoll-purified before an -hour
interferon-g (1 FNg) ELI Spot assay using as antigen

Iﬁﬁ%ﬁ%ﬁcﬁ% P8 heldieata see:qﬁélﬁé Ql%q{adb‘i}i% A\%ﬁgble and their cDNAs may

expressi ng vacc
el dSlUﬁed ﬁlfd?@&qadnddtlAisﬁ@ rdRENE. méthodsowplh kineomn 1o ﬂlbse skilled in the art.

contr aut ol us .PBMC wi t APC, T2 Ils
Bipcter ﬁe@ i s T}gg’g@Pﬂ&“ﬁ‘%ﬂ“&%ﬁ\Hlf%sﬁ“ﬂ%‘ereF‘i"FSe?"gVaﬂ?tamed from Dr
I\?’\Eyﬁ Fk Agbl r&?&ﬁ'&%&i‘éiﬁe"'ﬁkymoﬂ)of Niddiegll Oschuh fegmversny of

restricted PAP5 peptide (Peshwa et
Wassngibe, I&@le, 1W8$h111998)981%| HEA and dheit |pa:@ductsemssnd for coating

B TR AL 5 SR i mate in

TnSeESUMAKY AN anl %&hl@@g]&BB%idu&?& 6ﬁﬁh’fﬁddrﬁr6@hﬁds bidso that they may
w | d type vacci ni a) infected with vaccinia

Texysed i both ratand bpman wekulmrmamalogienl a8s8Yappr oxi nat e
three-fold increase in the nunber of IFNy SFC. These
data support the notion that after VIR501 infection,

hm&oﬁﬁ’)‘ihaho rfoeidxy vizuses eagresiig phlﬁﬁam P A dBRE¥ hPUd)yand rat PAP
ressed PAP protein to aut o{
E2N.2 A prancor/gmeragchusing mplepiag l%ngY Ngghpicues for shuttle vector

et g e g R

Léboratent MyroiBt dlogd iSprivgl élaubazcr L&barhwgy 3chthztEm t2G:(H and using
John Wle Bonn

18P Eﬁlé]f.nw%_)&gf) tecgglqgg tolgﬁaeratgowcgm tglag% pOéct’v1r3§es E—ﬂﬂ% procedures

cfe'é@x(ﬂl)e)d %230)@ 13%88er dRGBR65(B: B23-81988; B8 Je)ral Gene 68(1):
etal, Virology 725 845-850, 19

Ed O,Ck%’ﬂtand szz‘he(ﬁ La|Chc*40¢ﬁré’r Hapresvien of gerrahoy Wzma vzrus In Molecular

’%ﬁ{(ﬁl}}#@ 3% Jz;”aifgcggépg cgz 5@2’7 eAtJFﬁWgSorig#cg?afgl ot Prathcal Approach
Ido1es,( FGOPred o, 0)%@&1 Uniﬁe?ﬁzy Wess€ 2B17.28Bndow3 | Oedsa@ytion of FPV.hPAP

140: 1392- 1398,
and FPV.rPAP is briefly outlined as follows.

1. PAP expression cassette

The PAP protein coding sequence, being either human or rat origin, was operatively linked
to a fowlpox virus specific promoter sequence. The promoter sequence in this case does
not have to be fowlpox virus specific or vaccinia specific and other Avipox derived
promoters can be used and can be of any of the following classes: early, late or early/late
(constitutive) promoters. A preferred element for efficient early phase expression during

an infection is the presence of a poxvirus early transcriptional stop sequence of the motif
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woowenimsdi s, CJ. et a

Lee, P.P. etal, Nature Medicine 5(6):-677-685, 1999.
Lodge, P. . et al, Cancer Research 60:829-833, 2000.

, Semin. Oncol. 21:620, PCT/AU2004/001129
994. MNeel D.G etal, J. Uinol 164(5):1825-1839,

2000. McNeel D.G e al, Cancer Research 61:5161-5167,
2001. Marmur et al, J. Mol Biol 5; 09, 962. Muirphy e

al, Prostate 38:73-78, 1999(&f.. Murphy, G P. e al,
Prostate 3P:54-59, 1999(b). Parker, K C. et al,

Jour nal of Innunology 152: 163- 175, 1994 Per kus, M E.

73S0 R U ooy s

HelbcABE 3 Rikis@63n ofI8d PA@O&@ﬁ@zﬁfc@lal Sop. codoﬂ.l Addltlon of this early
[ mmunity 70:281-287, 1999. Sanbrook et al . "Nblec%)
tranggrintignalaston pentift Wil naabr ecesesY df i hignqtifqseprs by chance some

ctﬁ%g%?flon s'tre%éldof Al %@ ggg_glgﬁ%r’lal %%g é:%ﬁ(gﬁ]‘]ﬂajls é‘loﬁf"can be conveniently

ddded te theOP AP P Ense (by RiT-PgRnemplificateac(using RIVA ues. tehplate) or PCR

Mol ecul ar Vi rol P t
m1f§aaoramlr{g&r%?%<.aasq e it By GGt dnclygs this motif

&ﬁéﬁcﬁtprﬁ?i@‘r QLA te{#géty ﬁ{eSJ' EXd B¥ @S PAP ﬁé?eo%&@ seqhBRck.
onogyi Virol ogy 197:439-444, 1993. Tayl or,

J. etal, VaCCI ne <5:497-503, 1988. Thenot S. e al ,
i ] i gé Dysertion of

th@ Pwprbxlpﬁesﬁaﬁ @wset&! ﬁtd @Le\f@Wlp@klgeﬂ&n@nd modi fi cat i ons
other than those specifically described. It is to be

understood that the invention includes all such

TR PSR PSR EbckiBe] 5BAR uf$fp B el B a plaggnid vector
t@ﬁ?ei:m'@hﬁﬂlfe?)@cﬂoﬂ‘ d(ijﬂ’ﬂhSnﬁ)lIgbuﬁ r&ambﬁmmn wedtor"dusiltiyg ora configuration
collectively, and any and all conbinations of any two
dpscriadeasdpligus.or f eat ures. CLAIMB 1. A genetic vaccine
construct conprising a poxvirus vector which

i ncorporates and, on adm nistration to a subject,

"Bbep PR @ piession cxmbdettefwmicbbrsd bjne betwean stmpu elmre fofvlpox nucleotide

nucleot| es encodi_ng a prost ecific

sgﬁac;r}gps 9 HBWHPB’@S éer%th algartla\l;% f'c%ou%\ﬁoapg El%t (f hgerqg%tfces present in

m?% BeRGhid B@?ﬁ&”tﬁéishé’seﬁééiﬁr %ﬁﬁsﬂ%loﬁé&qwt hVé@dndard commercial
ct said subject. 2. genetl C vacci ne construct

leeotepial gilasmid ywotovi used foe claingupuetoses c ofses ahed fowlpox nucleotide

sequences are often referred to as homologous recombination arms (left and right) of

flanking arms (flank 1 and flank 2). The key feature here is that the expression cassette is
located within (interior of) the two flanking arms and not exterior to these arms. The result
of homologous recombination between these arms and their homologous sequence within
the fowlpox genome will aid insertion of the expression cassette into the fowlpox genome.
Examples of suitable insertion sites include the TK coding region, 3' of the TK coding
region and the ORF7 to ORF9 region (US 5,180,675).

The shuttle vector also contained a "reporter" expression cassette (beta-galactosidase
protein coding sequence operatively link to a poxvirus specific promoter) and a "positive
selection" expression cassette (E coli xanthine-guanine phosphoribosyl transferase

(Ecogpt) operative linked to a poxvirus specific promoter) located exterior to the two
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and, on admnistration to a subject, expresses in a
cell of said subject, a sequence of nucl eotides

wepmeting a prostate specific pol ypepti de and/PCT/AU2004/001129

honol ogue or derivative or anal ogue thereof, and a
sequence of nucl eotides encodi ng an i mmunosti nul atory
pol ypepti de, wherein said poxvirus vector does not
productively infect said subggct. 3. The genetic
vacci ne construct of claim1 or 2, wherein the
prostate specific polypeptide is a prostatic acid

a oxD! & "
HBREREOR: P SntRESh oot o Th AR AL KL R PR Fcction” of
récodtbifant WAiGgeRi n the honol ogue i s a xenogeneic
honol ogue. 5. The genetic vacci ne construct of to any
one of clains 1 to 4, wherein the subject is a human

11§ubj 8¢ molBoolkEcEiBlddn vacci ne construct of claim4
‘Ur—s‘“ﬁ%ergrﬁ—r%ﬁ—xéﬁﬁ‘ene|c honol ogue i s rodent

prostatic acid phosphatase 7. The genetic vaccine

onst ruct i m6, wh th t tati .
cotiospiibe AT orsssibn GG e e P O Grgle was carried by
hB%l&gQﬁ@tréébrﬂtﬁﬁﬁioﬁeoe@\Q&%t he AbwifoxCiRlsNEehomié BINA _?%ﬁeé’t@tt during an
I mrunost i nul at ory polygmftlde I's a cytokine. 9.

igfentatn of tissvei qwdtursoedlsy aad thef shuitls viecdor deserigdnakaye in (ii). Chicken
eln{t}rgg Id?rﬁvekl ceﬂg(\eule?er }n P of ft Ifci%fpmf.lvlrhg gf’t l-egt%!%:rélu{;cg)'l: '\Q}{l of infection, for
ekemple, 0T 1‘ﬁfecﬁb@d i, péM&eIlE‘lAh hb@ @’yﬁ@kaf&ﬁf ihfectdmre thershuttle vector
nore of |L-2, IFNg or I1L-12. . The genetic vaccine
C@@Wmm& dhe SARC Fuprassionapsseifeh We dra ‘t%@at%fi rigtq thepq infectgd cells using
[ r [

SURBERL | S5, pFQRRLL LR g, S0 B kion. A

tbh@t@ﬁ@ﬁon,lﬁte Aeltsoapd shédiom mrqorhasveﬂ’@dt hmeg&metililfection had reached

vacci ne construct accordin any aqne f cl ai.ns
cppiluaney. pAACHF SXITRFtoNASCRISE rgé %p{gre\é;ggtggtt SVYs grpm[ Cinfected cells

e@ﬁ%@ %%?nle\é H&tﬁlie\élqn@a%g%“éet%c eGSRl ot Q‘re%é’in@%d‘m@mﬁfg or b sonication.

onposition of Claim 13 or
Te rieinm] esqus essombinptiad setups vleres are@a@én en¢ dow mﬁcklﬂt%a recombinant

é’@’i‘?ﬁﬁ%@s é’éi’lrg#{@ttgg ﬁ?}ﬂ;ﬁ 2B aB?t gﬁ ’g)slﬁl]a-? ];Ir%o(g} ahn“:f fowlpox virus

%glﬁgﬁuﬁﬁhlpmecifi C i mmune response is a PAP
speci fI'c i nmmune response.

1v. Clone purification of recombinant fowlpox viruses expressing PAP

The viral extracts from the homologous recombination step were subjected to multiple
rounds of plaque purification in chicken embryo derived cells until no "white" plaques
could be observed when Xgal was present in the tissue culture medium. Mycophenolic
acid, Xanthine and hypoxanthine (as described in Smith G.L. 1993, supra) was also present
in the culture medium during the infection for the purpose of positively selecting
recombinant viruses that had a functional Ecogpt inserted into their gemomes. The
mycophenolic acid will inhibit the replication of non-recombinant virus. This selection
procedure will select for viruses where a single recombination between one of the
homologous arms and the viral genome inserts the whole shuttle vector into the viral

genome as viruses without the Ecogpt will not replicate under this selection environment.
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17. The conposition of claimor 16, wherein the
expression products of the genetic vacci ne construct
W@ Ri0sl|sL aut oi mmune prostatitis. 18. A reconbCTan2004/001129
vector for use in making the genetic vacci ne construct
according to any one of clainms 1 to 12 conprising: i)
poxviral vector nucleic acid sequences conprising
sites for honol ogous reconbipgti on with a poxvirus
vector; ii) one or nore pronoters; and iii) a sequence
of nucl eotides encoding a prostate specific
pol ypepti de. 19. A reconbi nant vector for use in
maki ng the genetic vaccine construct according to any
VaRe cRines kinit Esﬁoc&cta ®lukZple@uepih shapickdncp @f K gak were dienramplified with
nucl ei ¢ acid sequences conprising sites for honol ogoys .
opbEyRePheackie Aeloftion apdilgsted MRrsPretsacs O apsonce 9k nep-rﬁ%.r@mant virus

el _ . g . i
FSRSBRL ok, DGR B35 Pok PHBLATLIEREISORMhRogion of
shelef @eétides encodi ng an i munosti nul atory pol ypepti de.
20. A eukaryotic cell infected with a genetic vaccine

construct according to any one of clains 1 to 12. 21.

Ié@oﬁgﬂaﬁpd%vﬁﬁ@@béiﬁlsﬁclcﬁﬁ | gt BRer® MEWdE ndoflivd h®r empty vector

genetic vaccine construct which antibody recognises
copiamimpaionwasdben subjesteded funthes xpunels of plaqpe putiGeationfin theeabsence of

ngfcgg | %11\53%?4&?81113@53%5& L ng%gz%%ggﬁl: Egﬁb(g%gg]%eoﬁ%%eg{%dg reacombination

SORRhR RNt thAhd&btich GaRé tpoRtSardigsidRIVeelettion cassettes from the
nucl eotides of all or part of the gqeneti C vaccine

recsmsitinans tvire.c 6lenes ghatgestipd shwhise plagupsatter the additigpf Kgal to the
B . ; ; ;
RGP TS FOPNEF B S RSy SR Ty ol of

r8psrieednd posititd sBldctibh BEssettesant éomfuaeticmalipneliRYP expression.
prostate cell specific imune response in a subject
conprising admnistration to the subject of an

At Shbinat I g% tvgcgto n%\ﬁ?}%%hi‘hk W RTAP ?FP‘@hPAgE i[k?ﬂh(ﬁile purified

vaccl ne const 0 ro-'sing a poxvirus vect or ) )
and eambificdtes tiedf 160N padnl.nThd prmsénoe of theshusudy RAP insert is confirmed

ATkt S 00 B BSOS et v .
\?gér%lgr tt)l?‘hgﬂgﬁ%@ QeRoRE AL ¥ FirkBedbf 3B@ERA AR hig D bupernatant of

under conditions sufficient for
dhigher smiboyo ki (RS )sceds, whick wetsriafactedwaige FRY¥ 1Pdst r uct
to stimulate or otherw se enhance a prostate cel
specific i mune response, and wherein said poxvirus

MRCEV rRIQR Hréikatidhdsl pliquy-pliifiedfvecé and the presence of the rat PAP insert
confirmed by PCR.

The FPV.rPAP vector is subjected to a third and final round of plaque purification. Then
the plaque-purified vector is amplified to high titre. Expression of secreted recombinant rat
PAP is assayed by Western blot of FPV.rPAP-infected CES cells. The absence of
contaminating wild type FPV is confirmed by PCR. Western blot analysis of human
monocyte-derived dendritic cells (moDC), which have been infected in vitro with
FPV.rPAP or FPV.hPAP, is done to demonstrate that the fowlpox-vectored transgenes are

expressed by the cell type that is most likely to be the target for expression in vivo.
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said subject. 24. A nethod for stinulating or

ot herwi se enhancing a prostate cell specific i nmune
WO e®pOMEed i N a subj ect conprising adm ni strat i POT/AT2004/001129

sai d subject of an effective anmount of a conposition

conprising a genetic vaccine construct conprising a

poxvi rus vector which incorporates and, on

adm ni stration to a subject,.ggpresses in a cell of

sai d subject, a sequence of nucl eotides encoding a

prostate specific pol ypeptide and/ or a honol ogue or

derivative or anal ogue th a sequence of

nucl eoti des encodi ng an i ostinultory pol ypepti de,

f Qroristiuchion M gendtitevectodd dhdti conspsess anGhAtindsdimulatory molecule

expression products of said genetic vaccine construct

to stinulate or otherwi se enhance a prostate cel

[ r :

BRI, DIAORA et Wb ITY R T PER HoRMithdd foripheral blood
Is@pheycs (BBL)uchielhtetesctvateddon?d hrbyi RiviAnask ionommtior Yhe presence
pol ypeptide.. 25. A nmethod_for, . ot her apy d/ or
ot GrR S0E15F DNy ERencasrRfiEmes baHNAY Scabre RS
adm ni stration of an effective anbunt of a comnposition
conprising a genetic vaccine construct conprising a
Ipgection ofa Yewlpox vivtes shedific buman Hi-@<exprassionreassette into FPV.hPAP and

Iﬁgghggztration to a subject, eXpresses in a cell of

bj ect, a sequence of nucl eotides encoding a
prostate specific pol ypeptide and/ or a honol ogue or
derivative or anal ogue thereof, wherein said poxvirus

Thechwnanide? ABNA e eneravely linledcto 8dfowlraxovess spegkfic promoter.
erein ex si.on. RLad [ Vil C

B T T L

Afibeetving kspecifie promaterent Tantfiorprpmoehyplaxi BILE a poxvirus early

prostate cancer. 26. A nmethod for i not her a and{or

aRsRHIOR Bk AOR PGS 50RO RSB IOl (i by ? &R eional Sop codon.
adm ni stration of an effective anobunt of a conposition
conprising a genetic vacci ne construct conprising a

Tox wixpressioe ctassetishiweh ¢lonat pupat efovdpek shnttle vector with the same
adm nistration.to a subj ect, .expresses i.n-a cell. of

onfiavielippeand FaLig, 8neSGToe Y SEP BT oFRBIRIRg acxoept that the

}gfn‘&ﬁ& 8 rSRE/ihdtfonPenY RRRS hélBolokod tBANMFeRHeareh of the fowlpox virus
erivative or anal ogue thereof, "and a sequence of

genome dhandessd forghel PAY shnttierveciotsst i nul at ory pol ypepti de,

wherei n said poxvirus vector does not productively

i nfect said subject, and wherein expression products

Hf)nléﬁi;ggum&’rhbﬂﬂéti&lﬁﬁi&ﬁreﬂ séletloatwera chriiedtoat es dabiibed in Example 1.

specific immune response effective in the treatmment
ok replbyhy P resombingnbiavdpex yianes Dothyxpras@e ATHgJL-2 but one

é’x&é%?i}égg%%m% P 2 "PrE? hPRPARL-MNSLE! nd NEmRF O8kRtRing rat PAP
(FPV.1PAP/hIL-2). ELISA was used to measure the in vitro production of human IL-2

upon infection of tissue culture cells by any of these two vectors.

EXAMPLE 3

In vivo immunogenicity of xenogeneic genetic vaccine viral construct
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pol ypeptide is a prostatic acid phosphatase and/or a
honol ogue, derivative oranal ogue thereof and the

wee@svades cel | specific i mmune response i s a PAPI/AU2004/001129

speci fic response. 28. The nethod of any one of clains
23 to 27, wherein the honol ogue is a xenogeneic

honol ogue. 29. The nethod of any one of clainms 23 to
28, wherein the subject is ad4puran. 30. The net hod
claim28 or 29, wherein the xenogenei c honol ogue is
rodent prostatic acid phosphatase. 31. The method of

0 . . .
’ﬁL Hﬂrl]érto’ efﬁ@ﬁ 1; gltrélnzr%ggst t%lqts dgjé:e?@rl%ﬁ ﬁéﬂogrlate agg{lalﬂ%dels and in
1H’&§tfmde Oémb(bdﬁnﬂmtﬁ4t1&r idGunoberieiyn otfhléPV tPAP and FPV.rPAP/hIL-2 is
|nnunost|nula2#{ golypeptlde is a cytokine. 33. The
JetarpiRedgn nurend 1Bbitvher ei n the cytokine is one or
more of cytokines IL-2, IL-12, TNFa, IFNg, IL-6, IL-4,
IL-7 or GWCSF. 34. The nethod of claim 33, wherein
Rdredatyctioii nf anti-ran@AR antibaliet rapbitsk areesmiriunzed | Wity 1 x 107 pfu

/ h | 34, wh t.h
N e ot PEp ARt R G LoF o Poshpmloion s et BLISA of
s%ﬁmtl Por3as PPahetific bhELRRY Whkite Y& PLAY-s e%lfﬁ: JIQWOBQ%( ae not detected
virus vector. DATED this 20th day of ust, VI P

db@Bel pysirémmupizgtion then apimals sreﬂmoetnd W\th VEQBAPDAWE@SIUW control

By b BoR R e S B8 Y B R PR ERombinant a

PAP 20 0B A0AHND o5tk 8 17ith2AR0Sm BBadilraR A0>n 1RA 41 4@y 2 PaBRBH lindrawn and
version 3.0 <210> 1 <211> 3271 <212> DNA
serum prepared for ELISA 14 days after boosting.

For detection of cellular responses to rat PAP, mice are immunized with 1 x 107 pfu
FPV.IPAP or FPV.rPAP/hIL-2 IMI. Cytolytic and proliferative cellular responses are
measured using spleens harvested from mice killed 6 days and 14 days post-immunization,
respectively. For detection of rat PAP-specific cytotoxic T lymphocytes (CTL), either
intracellular expression of IFNy or cytolytic function by chromium release assay is
measured. Nylon-wool purified splenic T cells are incubated for 6 hours with either
irradiated syngeneic antigen presenting cells (APC): EL-4 cells that have been transfected
with rat PAP or EL-4 cells as a negative control. Surface staining for CDS8 and intracellular
staining for IFNy is assayed by flow cytometry. Alternatively, purified splenic T cells are
incubated for 4 hours with *!Cr-labelled EL-4 cell transfectants or EL-4 cells and antigen-
specific chromium release measured. For detection of rat PAP-specific proliferative
responses, splenic T cells are purified over a nylon wool column and incubated for 3 days
with irradiated syngeneic splenocytes, which have been loaded with recombinant rat PAP
or chicken ovalbumin as a negative control. In the final 18 hours of culture, tritiated
thymidine will be added and its incorporation measured as an index of antigen-specific

proliferation.
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<213> virus <400> 1 atggatagaa atatcaattt tagtcctgta
tttatagaac ctaggtttaa acacgagttt 60 ctattatctc

wermsamyet a tttttatata ttagtttttg aagtaatagt apCH/AUZEEN01129

120 atattgaatt ttttctttaa ggaagaaata ttatatacat
tttttccgtt agctaagcct 180 tctaaaaatt caataaatag
tctgctggat agaactat gt taaaat gtga agaagatgga 240
tctttgatga tttcgagacc ttccggiyat.c tattcggecct tgagtttaga
tggttcaccg 300 gtaaggattt ccgattgtag tttgctttta

t cgt caat aa at ggcgcatc ctcatcaaca 360 tctccttact
ctatttttaa cagacgataa cgg ttatctat ccgaaaaaag
420 tgat gatgaa gctcttgaagﬁg%éﬁgggﬁgc t att aagaaa

t at at ggact pf $igbimbRddgdpRity OF beidtRtvactigik vrdak ddihtruct

agaaact aga aaatatagga tgttcttacg agcctatgag 540
tgaatcgttt aaggctctta ttaaagtaaa ggatgatggt actttagtaa

2GR 0 A0 SAMBGALN, ARBRLAOH ) FERBRRBinica P
Reghgh aabhdegaibt dbot BAP I-apmdfic@TL daatbetdecived irc vigosmdtmopagated as
el dimea i b % RoT oAb 50 TE AR Gt Bl UDhRaRP AP prostate cancer

RACHIC N E P p2FHhaR0bIddd! MoAGHRRRal 22AL@BNE) 8tfures from HLA-A2*

atacadtaaf taatttctcg taaaagtaga aaatatattc taatttattg
domorpitre bbigired Gnd sitmalgtedgeitit BARD geptede. ggat gcaact
cctgtcttgc attgcactaa ttcttgcact 960 tgtcacaaac
agtgcaccta cttcaagttc gacaaagaaa acaaagaaaa cacagctaca

PV 36La8RARA cddtiagé a6t ggwaid e tdFHARS Papfide are cloned and
ggaattaata attacaagaa 1080t cccaaactc accaggatgc

axpandeddt PAR Sgreptiderspacificitydadertedgey ERACEGEHYT p3sng. Where clones are

agacagctt cagtgtct aact ~caaacctct aagt gc
RGRaE: Hiaycend FHPIERSA 2R Ao SRR (2aior S S ERAG RV of PaPs-
Pe&gkt @l CingGRA! A GaciiemiaAl RMasd 266yt GiBFAANCRP cells as targets.
aagggat ct g aaacaacatt catgtgtgaa tatgcagatg agacagcaac

ApPopriate gt garaprocassiog gadipeeserirtingae it LV weetoregrataRAP is assayed using

tcatect a ag 1 t t t.C:
SREEARRIE, TP SRTRE et A AT, b SRR rrrvapaP ane
ek HatBHEItGmigaasartylECISPoacagsa agcct caccce
ttggcttctt 1500 gctcctgcta tctctccgec tggacccagg

ccaagccaag gagttgaagt ttgtgacatt 1560 ggtgttccgg

cat ggagacc gaggtcccat cga aat gacc ccattaagga
1620 atcctcgtgg ccacaagga?ﬁteg%%léggsgt caccaagt gg

ggcat gggac agcact aGxnoifiinéitioadaagiat nfddel aagga
gaagat acgg gagattcttg aacaactcct ataaacatga 1740
ccaggtttat atccgaagca cagatgttga caggactctg atgagcgcta

%% get@(ggrglgl%n%fg%rgg}g g{ﬂg g&tﬁ@?%g%‘éetg % gl?tivg%eg-cﬁ@ 9893416 @3penhagen rats. Rats

are immunized with 2 x 10" pfu of recombinant viral vectors intravenously (IV) or
intramuscularly (IM). Four weeks later, rats are killed and tissues harvested. Sera are
analysed by direct ELISA for the presence of anti-PAP antibodies. Prostate glands are
examined histologically for evidence of autoimmune prostatitis. Single cell suspensions are
prepared from spleens for in vitro recall proliferation and cytotoxicity assays as described
in the study by Fong et al. We have obtained from Dr Fong the AT-1 and AT-3 cells,
which are syngeneic to Copenhagen rats and are PAP-negative and PAP-positive,

respectively.
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catcccagtg cacaccgtgt ctctctctga ggatcggttg ctatacctgc
ctttcaggga 1920 ctgtcctcgc tttcaagaac tcaagagtga
wQamsnieena tct gaggagt tcctgaagag 1980 gctt caaRCHAU2004/001129
t at aaaagct tcatagacac cttgccatcg ctgtcgggat tcgaggacca
2040 ggatcttttt gaaatctgga gtaggcttta cgacccttta
tattgcgaga gtgttcacaa 2100 tttcaccttc cgcacctggg
ccacagagga cgccat gact aagttgapgg agttgtcaga 2160
attatctctg ttatctcttt atggaattca caagcagaaa gagaaatcta
gact ccaggg 2220 gggcgtcctg gtcaatgaaa ttctcaagaa

cat gaagctt gcaactcaa aca Q a : : .
AR on BB G BB PRAG SR SRR BAL s smmpived it
1123400 ABRaRT dciniAMBHR I Y) that etprestamegCeP AR ¢HGE.hPAP). Wild type
cacataatgg aattgtacca 2400 ggataat g gggaccttc

virge aich thetracembinarfgams tha gaeedes gat Rl arceed s Mg%ive controls. Virus
Vgcctgt%catrg A\ laﬁgg%&%ggﬁ%g%%lcgﬁ@ggeﬁﬁ&g SFA CﬁgAg 358 pPbHished by Fong

agagct ac caggd actgggccac
eAghRqiiyDaDpugddadedgeldch cnsair amgbliBBRD gt cgct gt aa
tttttctgtc gacccatggt tgttaaaaag gaattgaaag aaaatatttt
2640 at atcgtaat aaattaaata tgcatgaagg acat caggag

The bLdohARRht 3G ibe3aaE vELOOmIRGRIGAGEEP Y APAPY i fé%ted for its ability to

t caat gaact agtaggtgaa gaagactata acaaagagtt 276
imipeaanti-PAP mahacd @agrnses adaytpaomugg predaiiist aagcet gt t at
t aggagaact 2820ttatttctta aatacattaa tcaagaataa
aacgttatgt tcagatacag ttatcgtgta 2880 tatagggtca

T9eaCeRaBRANIERADEE ddas tebiot il ado-&diés8éah@faa PRt ahd dmman IL-2
2940 aat a%:attta aaat g(?at at taatagatgg tagagat cat
ed.

(R lvhELapadsogested. 3000 t aaaaat gt g tctat aat ac
ataggtttgt agatgaacaa tacttgttta agctacgtaa 3060
tatgattagg aaaaaccata aaattgtact gatatcagat attagatcgc

RaAaHRY aBdderale B oahglisatd DAL dieg gacaies altitnan Foga(pcDNA3. 1-hPAP)
ttacgcgttg cagaat caaa tggt aag%cat 3180 tcttaaac
:

a . .
140 dhyae grseksgbaforedogaiaa Witk Evipox 3éys aﬁ%torégg\gglé(?laébperfomed
3240.agagcttttac ;at .0 _gagatgagtt t 3271 <210> 2
a‘PErfﬁm%fg'lO%Yﬁgksﬂhﬁgé%ggg'vi rus <400> 2 tacctatctt
tatagttaaa atcaggacat aaatatcttg gatccaaatt tgtgctcaaa

60 gataatagag gagtttccat aaaaatatat aatcaaaaac
ttcattatca tcgaaactaa 120 EXANHEK 84 aaaagaaat t

g/gia{%ﬁ %&%&r@%??%{lﬁmﬂ?ﬂ?—%%ﬁa@lﬁm%mﬁné fman PAP and IL-2

agacgaccta tcttgataca attttacact
tcttctacct 240

Further recombinant FPV vectors were constructed and tested as follows. Specifically,
VIR501 comprising rat PAP and human IL-2 and VIR502 comprising human PAP and
human IL-2 were generated in recombinant Fowlpox M3 essentially as described
hereinbefore except that the integration vector comprised both inserts under the control of
separate promoters. Figure 9 shows the insertion in FPV relative to the FPV thymidine
kinase gene. Integration vectors comprising cassettes for PAP and IL-2 were constructed
with expression under the control of vaccinia virus p7.5 (human IL-2) and fowlpox virus
early late promoter (rat PAP and human PAP). Plasmid maps of the integration vectors are
set out in Figures 10 and 11. The nucleotide sequences of the insertion sites for VIR501
and VIR502 are set out in Figures 5 and 6 and in SEQ ID NO: 1, 2, 3 and 4. The amino
acid sequences of rat and human PAP encoded by the vectors are set out in SEQ ID NO: 5
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agaaact act aaagctctgg aaggccatag at aagccgga act caaat ct
accaagtggc 300 cattcctaaa ggctaacatc aaacgaaaat
waomagiuett taccgcgtag gagtagttgt 360 agaggaat BEI/AU2004/001129
gat aaaaatt gtctgctatt gcctaaaata agaatagata ggcttttttc
420 actactactt cgagaacttc tgtatttatg ataattcttt
at at acct ga aataagattc 480 gcaagaatat gcaagatttc
tctttgatct tttatatcct acaagaaggc tcggatactc 540
acttagcaaa ttccgagaat aatttcattt cctactacca tgaaatcatt
ttcgtaaatg 600 gttcggtaac aatttaggag taaggctttt

ct at caaaat ..ct atct.ccaa 4 a cCt

oA GAERER e GG FTERR 10 THE AR S AL SF bhan f- 2 gpooded by
bédlvdctdré Rtset @it ik Famedsts 44 6 aldiatSB@IDN@IT.t gt t g

gattatagtg atgacttcgc 780 gttgatctag aaggtttggg

t gggcgaaaa atatcattca aaaagtgggt atttattatt 840

tatgttatta attaaagagc att ighedigh t at at aag att aaat aac

gt gccagatc 900 ttgatcaccttﬁaggt acLa]%gt cctacgttga

ggacagaacg t aacgt g¥MIR50hgad VJRG62 o5preacHo2gt tt g

tcacgtggat gaagttcaag ctgtttcttt tgtttctttt gtgtcgatgt

1020t gacct cgt a aat gacgacc taaatgtcta ctaaaactta

16lJRRLd dlerd R3LA! bF ELISNR IGDEBiliSARD beaésHhats IL-2. After three
agt gt aaatt caaaat gtac gggttcttccﬁgygt gtcttga 1140

rotitdsgtf plpmae guificattat clonecwenstanpdifigttin gddyeatlsc tAdter iinfgetipn, culture
acltaaatc 0Q, aqgtttcqgt t gaaa a a t {\Cy. ;

D&iﬁ{.l%&’g{et tg%e% % ttpggéea?nri% é)&i]lf?a%ghg %%graa%%fé-?clﬁ?@gé kl%. i ”(l:‘l&e results are
sh8@aGn Fidusd b SiRfe JURIAS B61btr HaagdinCthadydlicingicagt tig prdsdiice of IL-2
gtaacatctt aaagacttgt ctacctaatg gaaaacagtt tcgtagtaga

igtesyvghs.t g 1380 aact aaaaac atctagacag ctggtaaatc
ataggatttt aacttaacat taatagctat 1440 tatttactct
cgacagggag acgtggagca gccctgtcgt tcggagtggg aaccgaagaa
1500 cgaggacgat agagaggcgEXAMRIgES8cc ggttcggttc

ctcaacttca aacactgtaa 1560 ccacaaggcc ctct
ct ccagggt BKJd8Bt aasfe@ts«éwﬁ’c}’gl&@g?ra‘é{&&g e g% PAP
t aggagcacc ggtgttccta aaccggttga gtggttcacc ccgtaccctg

tcgtgatgct 1680 tgagccttca atatattcct cttctatgcec )
Ohe traktigaaells oftthe dygeddinatkinaye (TK)-Leficiegghenamastgosarcoma cell line,

LSl SLSE5E8 e S50 SRS b 1685 cn
V99t FIRA RN FPROYESrs 18 G0mal RUeRY GRGn@EESOAI@IR0f 10 for 48h in a

gagagagact cctagccaac gatatggacg gaaagtccct 1920

Igaidifipd RIOC dnadpeter in §%ag0Or bt siacthevessaramsed foagalestéen ware VIRS01

ISR R SRR B o T R0y AR A0 Bfln AP st

GLbY ROFCEHooSiak GeMiRAad hasi 0@ aae (FRY 3B Chegaticaagigl.tAt 48h and
et e e e e SR D45 et e AL DS gR s bufer 0.15M
HEELSLAFHD A L RYUSHES XG06! fdAvEiCHIRIGhEE D4R 100pM PMSF). A
clear lysate was collected after centrifugation at 12000g for 15 min at 4°C. The samples
were boiled in sample buffer and separated using 12% SDS-PAGE. The blot was
transferred to transferred to a PVDF membrane (Amersham Pharmacia Biotech,
Buckinghamshire, England), which was blocked with 2% bovine serum albumin (BSA) in
PBS for 1h at room temperature. After discarding the blocking buffer, the membrane was
probed with polyclonal rabbit anti-human PAP (Signet Pathology System, MA, USA) at
1:500 dilution in blocking buffer overnight at 4°C. After washing with 0.05% Tween-20 in
PBS, a F(ab’), fragment of goat anti-rabbit antibody conjugated to alkaline phosphatase
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cccgcaggac cagttacttt aagagttctt gtacttcgaa cgttgagttg
gtgtcttccg 2280 gtccttcaac tagtacataa gacgt at act

wWQr@anyEeac tcaccggacg tctaccgcga 2340 tct cgaaRtBBAU2004/001129

ttacctgaag at ggagggat gcgaaggacg gtgtattacc ttaacat ggt
2400 cctattaccc ccctggaagc acctctacat gatggcctta
ctctgggtct tgctcgggat 2460 gggt gagtgc gacggcccga
cat gggt gt ¢ gacgggagac ctcttcagac gtctcgatga 2520
cctggggcac tagggggtcc tgacccggtg tctcacatac ccgtgttcgt
tggtggttcg 2580 cagcgacatt aaaaagacag ctgggtacca

ORI b GHARA, PO AR BRI o st

7 @Dad@it tetng@aataﬁeat”ﬂxeapgﬂelagbztrﬂetwm teéted awith the ECL substrate

cttct t gt t 60 tctt a ttatgattca
h%& g&aregaet&g %@ ﬁue@a&lm gt gl @gd Sl gfuorescent products
wat mgé@hmh% atlx%leallér Bithfitd Blbiihggaat aca agtctatgtc
aat agcacat 2880 atatcccagt cgtggtcclt cggtatattt
aaaaaat at a gt aatatacc tactagaatt 2940 ttatctaaat

b, P AL e, A BT 80 v

EPYAFCEHAhfdc kA aeA dellBHR0 TAL FolREIAE aht hﬁltngﬂ tP@IP antibody used for

tttaacatga ctatagtcta taatctagcg attctccttt

itscdetegtian gact aefcaresstigectavittarag Pdt (lanet @ @ivmelg tthﬂ spegifictreaction of
S660 bAlDE o aRio 9 olabE I95H-FRAECY i et VRS

suoagerang agpredset aglPega a 3271 <210> 3 <211> 3286 <212>
DNA <213> virus <400> 3 atggatagaa atatcaattt

tagtcctgta tttatagaac ctaggtttaa acacgagttt 60
ctattatctc ctcaaaggta tttt agtttttg aagtaat agt
agctttgatt 120 atattgaatt ]%}?A?iﬁf]?ga ggaagaaat a

ttat at acat IhirhbhagegidityaddPaagedorsllPréssingdannid PAP
caat aaatag tctgctggat agaactatgt taaaatgtga agaagat gga
240 tctttgatga tttcgagacc ttccggtatc tattcggcct

BAag1al raQm it (#e6hY, FOR- 1388 HOH LB ab! H‘Isé‘& cell-derived human

tttgcttita tcgtcaataa atggcgcatc ctcatcaaca
andtraick AR e¢cootbanant pradeing agad:tg:ad by sw@p@mrms{mmn @f thet 3L 4tDrosophila

cfgaaaaaaqg, 4 ct ctt at aa . .
IR 38R ¢ TRst f Rk PR M SRR I BEPREE G D15 ) were diluted in
CAINCHRABEnAE AT AGH B! At agcQﬁcérﬁiah%ht@{CQFMta%Hg@&d to coat
540 tgaatcgttt aaggcCtctta ttaaagtaaa ggat gat ggt

Mexiserpgmiraotitesy obatest @bungOBoskilde, Denmark) overnight at 4°C. In each case,
recombinant proteins were hexa-his tagged and purified on a Nickel affinity column. The
plates were blocked with 2% BSA in PBS for 1h at 37°C (Figure 4) or with 5% normal

horse serum in PBS-azide for 1h at 37°C (Figure 8) and then incubated with serial dilutions

of rabbit sera in blocking buffer for 2h at 37°C (Figure 4) or with serial dilutions of sheep
sera in blocking buffer for 3h at 37°C (Figure 8). After washing with 0.05% tween-20 in
PBS, 1:2500 dilutions of alkaline phosphatase-conjugates of either goat anti-rabbit IgG
[F(ab"),] (Figure 4) or donkey anti-sheep IgG [F(ab');] (Figure 8) were added and
incubated for a further 2h. Bound antibodies were detected via hydrolysis of p-nitrophenyl

phosphate substrate, and the developed colour was measured at OD 405nm.

ELISA data (see Figure 4) show a humoral immune response of male rabbits primarily to

human PAP only after immunisation with VIR502. Presumably, because they are rodents,
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caagccattg ttaaatcctc attccgaaaa gatagtttta gatagaggtt
atacttcgga 660 ttttgctata agcgtaataa gactatctag

wo amadageeyt tatatacttc ccgcaaatac 720 aaaat acaRGI/AU2004/001129

aat ccaaacg agaatatgta tataaacaac ctaatatcac tactgaagcg
780 caactagatc ttccaaaccc acccgctttt tatagtaagt
ttttcaccca taaataataa 840 atacaataat taatttctcg

t aaaagt aga aaatatattc taatttagst.g cacggtctag
900aact agt gga tccat gtaca ggatgcaact cctgtcttgc
attgcactaa ttcttgcact 960 tgtcacaaac agtgcaccta

cttc ttc ca aa acaaa acC aca 0 .

b SRS afe BREAR I AR IR R AR I8P TPAE 2odb 1Y, YIRS0) Figure 8
dblvachadrankiodd oL ¢slanacd evhef Cagaabdanile aghaéﬁ e immunised with
gttttac%bgscccaagaagg ccacagaact 1140 gaaacagctt

B0 e VAR Sag Sherpaimmunisedcwith (VgRGAL fahBAge hvgan fk-2) gesponded to
Rl I;&?ﬁﬁlcgﬁﬁ g?xafg?igcg ihte %gs%gn{egs?me(f@c%lg g%tc?(g%\glen sera were tested

agcaatatca ac ggaact a aaggga
fanca@cahbinamt gbgirggmetand o agmtigeeliga Orgrthatindt3@irse assessed, sheep

Rt Y007 Ao tATS TmgA Tt vy (i s EEAvaLEy Sront & response to
Tl 4riCh 2B 3R 1t PIaRL S BhAsHIWARF SRER ihAhHised F3AI UBUA1 (rat PAP, human

gctgcacccc tcctcectgge cagggcagca agccttagcec ttggettctt
500 Ghesecdage teomplement tthyy dath sig arebbjtsagndigatingt thgt cnale sheep may be

aaggagti ga t ac 15 t t.t C at .
GRS bRt By ar Ft A, RO PR L pERHIENEEE, @ prostate specifi
BafaeCebSohsé U8 BaHdEn Gitrhied GfeAx&IzE A€ ¢RthulsBHGE MUIVIRS01 or
agcagcatta 1680 tgaacttgga gagtatataa gaaagagat a

Y aattc ttgaatgagt cctataaaca 1740 tgaacaggtt

tatattcgaa gcacagacgt tgaccggact ttgatgagtg ctatgacaaa

1800 cctggcagcc ctgtttcccc cagaaggtgt cagcatctgg

BRISp6t dhtaCednfighcd G9aAn1&Hdlag dmeaine cegpapsgdaoseado VIR501. Human
ttcctctttc tgaagatcag ttgctatacc t cg}\tgtt&sg 1920

Jhachyd c bumagmanoevaglerxed depslsisig ceingdeP) yvean sencagagfy standard
@%{sc‘iﬁ%%ﬁ?cé@%ﬁ% PRAIRIA5E Gyed hﬁhﬁg(g %%iﬁ% tlfgbgélg%chaﬁde for 24 hours
caggacctt

accttggga aaactttcag gaftacatgg
aridt ghgadnfetted glagtsadagt with aFIRIOE cit 4 talltylicifly gofaipdetignt @40I) of 10.

EOETIH ST R T
gagé alggadl WIRSEAGFBL-AANERERARE HERILIbNHArifidd Obefore an 18-hour

gggtgtc ctggtcaatg aaatcctcaa tcacatgaag agagcaactc _
mgrafeanta dGNYY BLISpe caseyasmngedst atigen gresentingt aptlg ¢ APC) either peptide-

P g 2 e T e QLe LAl Ff Akt g KOyl BLA-A21"

BANR it LSARAREN S9HE aTha6E AP AA888buIPRMAt GHEout APC; T2 cells
aat gagacgc agcacgagcc 2460 gtatcccctc atgctacctg

yithgeagptds; Rowlly potsed ovithgagiagtpyant b Aghg bindimppeptide from HTLV-
g)g gég%ﬁg %hlsg% gghlcﬁﬁkgAaﬂgr% %th%t%& P AP 19%%91% gﬂ’es%tvé%laecz‘Ca":}.cﬁiaostate 129-

138, 1998), which is identical between rat and human PAP, elicited a four-fold increase in

the number of IFNy" spot forming cells (SFC). Moreover, in comparison with control APC
(PBMC infected with wild type vaccinia), PBMC infected with vaccinia expressing rat or
human PAP elicited an approximate three-fold increase in the number of IFNy* SFC.
These data support the notion that after VIR501 infection, human APC correctly process

and present endogenously expressed PAP protein to autologous T cells.
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aggt actgag gacagtacag attaattttt ctgtcgaccc atggttgtta
aaaaggaatt 2640gaaagaaaat attttatatc gtaataaatt

w@a@mbalgeat gaaggacatc aggagtcttt 2700 t aaagaaRCT/AU2004/001129

gaaat gacaa aaccttatat gttcttcaat gaactagtag gt gaagaaga
2760 ctataacaaa gagttagaaa attctaatac taagtttcaa
ggacagggcc agcttaagct 2820 gttattagga gaactttatt
tcttaaatac attaatcaag aat aaaaggt tatgttcaga 2880
tacagttatc gtgtatatag ggtcagcacc aggaagccat ataaattttt
tatatcatta 2940 tatggatgat cttaaaatag atttaaaatg
%ﬁﬁéﬁ%ﬁ, t ggt agag atcatgatcg 3000 atctctagaa
C a gtgtctat aatacatagg tttgtagatg aacaatactt
3060 gtttaagcta cgtaatatga ttaggaaaaa ccat aaaatt
gt act gat at ca&at attag 3120 atcgct aaga ggaaaagaac
kbﬁﬁt&gég%(@g etraMedicne st hddLedPP®cagaa 3180
tcaaatggta agcattctta aaccaatagc atcgagcctg aaat ggagat
gtccgtttcc 3240 ggatcagtgg ataagagact tttacattcc
Ahghgbagdt NgagictAciB2RE. 2910)> 338%3402; 19286 <212> DNA
<213> virus <400> 4 tacctatctt tatagttaaa atcaggacat
aaatatcttg gatccaaatt tgtgctcaaa 60 gataatagag
ARGEL 6CAL, "TaARAE PhabcARGR ATBAR BEASSHAL S8 HiRERAIShARiley &
120 tataacttaa aaaagaaatt ccttctttat aatatatgta
Smabigg2ae2.t cgatt cgga 180 agatttttaa gttatttatc
agacgaccta tcttgataca attttacact tcttctacct 240
agaaact act aaagctctgg aaggccatag at aagccgga act caaat ct
B&aRA6 A9 Fus W BiakmCIAAR 8388, agTAt C aaacgaaaat
agcagttatt taccgcgtag gagtagttgt 360 agaggaat ga
gat aaaaatt gtctgctatt gcctaaaata agaatagata ggcttttttc
C t ¢ f@katttatg ataattcttt
%&g?’gg'??’geggg’a %’%8@%?@%35 1ggg§'agaat at gcaagatttc
tctttgatct tttatatcct acaagaatgc tcggatactc 540
acttagcaaa ttccgagaat aatttcattt cctactacca tgaaatcatt
@‘P‘B@fﬁ%& ¢ Bobres 8@@@&1:;?% @ggt taggag taaggctttt
ctat caaaat ctatctccaa tatgaagcct 660 aaaacgat at
tcgcattatt ctgatagatc attttcgtca atatatgaag ggcgtttatg
a9 Wt ertadt firalogyt/QG@uH18360, 1998t at acat atatttgttg
gattatagtg atgacttcgc 780 gttgatctag aaggtttggg
t gggcgaaaa atatcattca aaaagtgggt atttattatt
BAOhRE WY adr R, BhdrABRORD ImALRbbERTA1):3 1 720 G02aag
att aaat aac gtgccagatc 900 ttgatcacct aggtacat gt
cctacgttga ggacagaacg taacgtgatt aagaacgtga 960

BSROLIL A0 4 65PL AL IRRY 1558305 51 97 oG5 1t Totttettet

t
Fong, L. et al., J Immunol 167:7150-7156, 2001.
Kita, M. et al., Endocrinology 140:1392-1398, 1991.
Lee, P.P. et al., Nature Medicine 5(6):-677-685, 1999.
Lodge, P.A. et al., Cancer Research 60:829-833, 2000.

Logothetis, C.J. et al., Semin. Oncol. 21:620, 1994.
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tgacctcgta aatgacgacc taaatgtcta ctaaaactta ccttaattat
taatgttctt 1080 agggtttgag tggtcctacg agtgtaaatt

weamaatgsoac gggttcttcc ggtgtcttga 1140 cttt gt CREErAU2004/001129

gtcacagatc ttcttcttga gtttggagac ctccttcacg acttaaatcg
1200 agtttcgttt ttgaaagtga attctgggtc cctgaattag
tcgttatagt tgcattatca 1260 agaccttgat ttccctagac
tttgttgtaa gtacacactt atacgtgmac tctgtcgttg 1320
gtaacatctt aaagacttgt ctacctaatg gaaaacagtt tcgtagtaga
gttgtgattg 1380 aact aaaaac atctagacag ctggtaaatc

t It acat 40 tatttactct
1@&@%@3%5’96’ ‘z’gga{@ﬂe@ é6%@ii§%fi§{9 %@% aat cgg aaccgaagaa
1500 caaagacgaa aaaaagaccg atctggcttc acatgatcgg
ttcctcaact tcaaacactg 1560 aaaccacaaa gccgtacctc
Mepyeal 2 Siggf cgt,zﬁawﬁgtléege@géééétléhél%g?@eg attt 1620
ccttaggagt accggtgttc ctaaaccggt tgagtgggtc gacccgtacc
tcgtcgtaat 1680 acttgaacct ctcatatatt ctttctctat
Mugiurter aA g/ dadlt BRétcrRgasattt gt 1740 acttgtccaa
atataagctt cgtgtctgca actggcctga aactactcac gatactgttt
1800 ggaccgtcgg gacaaagggg gtcttccaca gtcgtagacc
M&g@g%& 309892 98CRdI8, 1868(a£ 990t aggge cacgt gt gt c
aadgagaaag acttctagtc aacgatatgg acggaaagtc 1920
cttgacggga gcaaaagttc ttgaactctc actctgaaac tttagtctcc

ttaaqg t 1 ctccge attcc taaaatatcg
a@gtﬁf?iﬁ%ﬁggé%%ﬁﬁgégﬂgggié 2040 ggt cct ggaa
aaaccttaaa cctcatttca gatgctggga aatataacac tctcacaagt
2100 gttaaagtga aatgggagga cccggtgact cctgtggtac
Reglsart %afacﬂ‘ agxgwmd@ gmzmdomt h%ab’éiéﬁ%‘gacaggg
agatacctta agtgttcgtc tttctcttta gatccgaggt 2220
tcccccacag gaccagttac tttaggagtt agtgtacttc tctcgttgag
Reaka! VOB & @280 olal Jyhy68gegtoagt aca t aagacgcegt
actgtgatga cactcaccgg atgtctaccg 2340 cgatctacaa
atgttgcctg aggaaggagg gat acgaaga acggtgaact gccttaacat
C t ctcta catgatagcc
P%%Q\Qr?%?la@g 7. e gfr&Pa9&§&g%%33@31@9§.

ttac g tcytgctcgg cdat'aggggag tacgat ggac
cgacgt cggg at cgacagga gacctctcca aacgact cga

2520ccaaccgg cact agg tictgac gt gcctcaca
Rosenbge -3"F8%edg§%§%%¥§%fé%%%ibiggﬁ ctgtcatgtc

t aatt aaaaa gacagctggg taccaacaat ttttccttaa 2640
ctttctttta taaaatatag cattatttaa tttatacgta cttcctgtag
Reenbagada. 274@0 lartmiy { 28128711890t t ttggaatata
caagaagtta cttgatcatc cacttcttct 2760 gatattgttt
ctcaatcttt taagattatg attcaaagtt cctgtcccgg tcgaattcga
SidgitoslRad a@t CRlolédul8aeRinaR: a4 adtokaby MeubgChld Spring Harbor
ttattttgca atacaagtct 2880 atgtcaatag cacatatatc
lobweptenyt gugl Edidon.c29fla t atttaaaaa atatagtaat 2940
atacctacta gaattttatc taaattttac ctataattat ctaccatctc
t agt act agc 3000

Santen R.J., J Clin. Endocrinal. Metab. 75:685-689, 1992,

Smith G.L., Chapter 9, Expression of genes by vaccinia virus. In Molecular Virology, A
Practical Approach, Ed. AJ Davison and RM Elliott. Practical Approach Series, IRL

Press at Oxford University Press., 257-283, 1993.

Somogyi P. et al., Virology 197:439-444, 1993.



tagagatctt tcagaatttt tacacagata ttatgtatcc aaacatctac

ttgttatgaa 3060 caaattcgat gcattatact aatccttttt
wQ@ianiutea catgactata gtctataatc 3120 tagcgatPCr/AU2004/001129

ccttttcttg gatgatcgct cctggataat gtgctaatgc gcaacgtctt

3180 agtttaccat tcgtaagaat ttggttatcg tagctcggac

tttacctcta caggcaaagg 3240 cctagtcacc tattctctga

aaat gt aagg aacacctcta ctcaag,@286 <210> 5 <211> 381

<212> PRT <213> rat <400> 5 t Arg Ala Val Pro Leu

H's Leu Val Gy Thr Ala Ser Leu Thr Leu 10 15 Ay Phe

Leu Leu Leu Leu Ser Leu Asp Pro Gy Gn Ala
TE&/’Ié)erOeZé f@c@ﬁ§ﬁga}ﬁ§§s e Val Thr Leu Val Phe Arg

Hs Gy Asp Arg Gy Pro 35 40 45 lie Gu Thr Phe Pro

Asn Asp Pro e Lys GQu Ser Ser Trp Pro Gn 50 55 60 Gy
TheeotGS yer Gl nMQélCeTMnd_OyEinq'lr POCBOBLIO Yy A n His Tyr

Gu Leu 65 70 75 80 Gy Ser Tyr lie Arg Arg Arg Tyr

Gy Arg Phe Leu Asn Asn Ser Tyr 85 90 95 Lys His Asp

5  Thbse Malled i thel agt WWiDappeéciakd thafslie ivabntRsdidslgselterdirts suceptible

100 105 H O Met  Ser a Met Thr Asn Leu Ala Al a Leu

tPhverimiensppmsl qulfayom gthen thapythose spepaifieglly desgribedy f és to be

uiqﬂ%s’&?g# tégt t gé 1@&1%? ﬂr QucE{a{/a tﬁ)n%mndilglgdljﬁr%gtlons “The
immreatidn glsésml(ﬁ@s dliStefH @eahﬁ’és ]rﬁﬁlpl@BﬂoAf geféiine;l @ or Bticated in this

sﬁ%ﬁ%%%nf%w%ﬁall&% @‘flﬁc’[’g}éfy %3{1 a%;éng&ﬁjl G 1{112?cg)n%§> any two or
10 e stepd o feBnm&y.



180 185 190 Leu Ser Gy Phe Gu Asp A n Asp Leu Phe
GQulie Trp Ser Arg Leu 195 200 205 Tyr Asp Pro Leu
wagos@ysesd u Ser Val Hi s Asn Phe Thr Phe Arg TPCT/A1L2004/001129
215 220 Trp Ala Thr Gu Asp Ala Met Thr Lys Leu Lys
Gu Leu Ser Gu Leu 225 230 235 240 Ser Leu Leu Ser
Leu Tyr Ay lie H's Lys Gn Lys Gu Lys Ser Arg 245
250 255 Leu Gn Gy Gy Val kgu Val Asn Gu lie Leu
Lys Asn Met Lys Leu 260 265 270 Ala Thr Gn Pro Gn
Lys Ala Arg Lys Leu lie Met Tyr Ser Ala Tyr 275 280
@%@p Thr Thr Val Ser Gy Leu An Met Ala Leu Gu
r Asn Gy 290 295 300 Leu Leu Pro Pro Tyr Ala
Ser Cys His lie Met Gu Leu Tyr An Asp 305 310 315

1320 Asnefdiit fc¥inEhdonkitect \@inpidsihgMe otvikusTVéctdl FhidhMncorporates
Gu Thr An Asn 325 330 335 Gu Pro Tyr Pro Leu Thr

Leu Rpg, a adngpistratipn iq assubiact, eypresses in @ gelbabsazd snbjen, a sequence

Gu . Rr .

oo DYl Lok S SRR S o1 Giimologe o
Asn Hefivdive AlraafdogieethdédX, 3whed0 sadtll Opoxtvira? 1#esct@d8Gloes not
<212> P T,<2113> hurradl'la <400> 6 Met Arg Ala Ala Pro Leu

Leu LPeQAustiyelninfepysgidqubieshy ey Ser Leu 10 15Gy Phe

Leu Phe Leu Leu Phe Phe Trp Leu Asp Arg Ser Val Leu

Ala a genetic vaccine construct comprising a poxvirus vector which incorporates
and, on administration to a subject, expresses in a cell of said subject, a sequence
of nucleotides encoding a prostate specific polypeptide and/or a homologue or
derivative or analogue thereof, and a sequence of nucleotides encoding an
immunostimulatory polypeptide, wherein said poxvirus vector does not

productively infect said subject.

3. The genetic vaccine construct of claim 1 or 2, wherein the prostate specific
polypeptide is a prostatic acid phosphatase and/or a homologue, derivative or

analogue thereof.

4. The genetic vaccine construct of claim 1, 2 or 3, wherein the homologue is a

xenogeneic homologue.

5. The genetic vaccine construct of to any one of claims 1 to 4, wherein the subject

is a human subject.

6. The genetic vaccine construct of claim 4 or 5, wherein the xenogeneic

homologue is rodent prostatic acid phosphatase.

7. The genetic vaccine construct of claim 6, wherein the rodent prostatic acid

phosphatase is rat prostatic acid phosphatase.

8. The genetic vaccine construct of claim 2, wherein the immunostimulatory

polypeptide is a cytokine.

9. The genetic vaccine construct of claim 8, wherein the cytokine is one or more of



20 25 30 Lys G u Leu Lys Phe Val Thr Leu Val Phe Arg

Hi s

Gy Asp Arg Ser 35 40 45 Pro e Asp Thr Phe Pro Thr

wWo@sP1Eed e Lys Qu Ser Ser Trp Pro 50 55 60 BETIAGR0p4/001129

Phe
Gu
Lys
Val
110
Pro
e Le
Val
Arg
| u
G n
Leu
Asp
SP
ro
Lys
12eu
Ser
Gu
G n

13.

14.

15.

16.

17.

18.

19.

Gy Gn Leu Thr Gn Leu Ay Met Qu Gn H s Tyr
65 70 75 80 Leu Gy GQu Tyr e Arg Lys Arg Tyr Arg
Phe Leu Asn Gu Ser 85 90 95 Tyr Lys Hs Gu dn
Tyr He Arg Ser Thr Asp_¥gl. Asp Arg Thr 100 105
Leu Met Ser Ala Met Thr Asn Leu Ala Ala Leu Phe
Pro Gu Gy 115 120 125 Val Ser He Trp Asn Pro H

o dl 2y NG I8 TRl sl b pr o pre
Asn 145 150 155 160 Cys Pro Arg Phe G n GQu Leu

Sele gehéticVicein GohstaicBef clédn!9,GvherdiBShd ¢@olkinb iPhige or more of
Ic_ﬁis Arg Leu H's Pro Tyr Lys Asp Phe He Ala Thr

v, IB8Y 98H-130 Lys Leu Ser Gy Leu Hs Gy Gn
Leu Phe Gy He Trp Ser Lys 195 200 205 Vval Tyr

. T i

15 e5fico o R poithe ol 1 ool g it k-2

Leu Arg Gu Leu Ser GQu 225 230 235 240 Leu Ser

I'Bhe g8eetid wagcing coBityuctHoRari anelof slaBhg 11tg 4 1 Gvhereipsthe poOXvirus
245 250 255 Arg Leu Gn Gy Gy Val Leu Val Asn
,_‘fegtoggbpé@ﬁpqzﬁ%%‘{ecy_o}ys 260 265 270 Arg Ala Thr

He Pro Ser Tyr Lys Lys Leu He Mt Tyr Ser Ala

A composition comprising the genetic vaccine construct according to any one of

claims 1 to 12.

A composition consisting essentially of the genetic vaccine construct according

to any one of claims 1 to 12.

The composition of claim 13 or 14, wherein expression products of said genetic

vaccine construct stimulate a prostate cell specific immune response.

The composition of claim 15, wherein prostate cell specific immune response is

a PAP specific immune response.

The composition of claim 15 or 16, wherein the expression products of the

genetic vaccine construct stimulate autoimmune prostatitis.

A recombinant vector for use in making the genetic vaccine construct according

to any one of claims 1 to 12 comprising:

i) poxviral vector nucleic acid sequences comprising sites for homologous
recombination with a poxvirus vector;

ii) one or more promoters; and

iii)  asequence of nucleotides encoding a prostate specific polypeptide.

A recombinant vector for use in making the genetic vaccine construct according

to any one of claims 2 to 12 comprising:



275 280 285 His Asp Thr Thr Val Ser Ay Leu G n Mt
Ala Leu Asp Val Tyr Asn 290 295 300 Gy Leu Leu Pro
woe@s50yr6Al a Ser Cys His Leu Thr Gu Leu Tyr PPheT/30%004/001129
310 315 320G u Lys Ay Qu Tyr Phe Val GJu Met Tyr Tyr
Arg Asn Gu Thr G n 325 330 335 Hs Gu Pro Tyr Pro
Leu Met Leu Pro Gy Cys Ser Pro Ser Cys Pro 340 345
350 Leu Qu Arg Phe Ala GQu-.lsgu Val Gy Pro Val lie
Pro Gn Asp Trp 355 360 365 Ser Thr G u Cys Met Thr
Thr Asn Ser Hs G n Ay Thr Qu Asp Ser 370 375 380

IZ(r)o> Pﬁgﬁ aJ<r2\;]egt> 7nUﬁé%cl &1215%@8@%0% °§ }nééé3 Iégu%?nhomologous

Leu lie Lemoﬁhlﬁndim\ﬂlﬂldﬁo)b(&fus'ﬁhétof\sn Ser Ala Pro Thr
Ser Ser Ser Thr Lys Lys Thr Lys Lys 20 25 30 Thr Gn
Leu @PnOReor @O BPEOCE Leu Leu Asp Leu Gln Met lie

Leu

rob 0 4R, Bukshie eBueg ilhed Yo SNpAURANE
Pro Lly)s a lsycgleﬂbeaofrrtucle@tideslmodlylg adimmiugostizhula®by pelygéptide.
80 Cys Leu Gu Gu Qu Leu Lys Pro Leu GJu GQu Val Leu

Zbrs 2 k@éu.%gotfcsﬁe 1p§ec§§w1}_l\§% gFIil%lC Vaccme constru%t aLc%ordA‘ nggto any one

of claims 1 to 12.

21.  An antibody capable of acting as a marker for the genetic vaccine construct
which antibody recognises epitopes uniquely formed in expression products of

the genetic vaccine construct according to any one of claims 1 to 12.

22. A nucleic acid probe comprising a complementary form of a contiguous
sequence of nucleotides of all or part of the genetic vaccine construct according
to any one of claims 1 to 12 which specifically recognises said genetic vaccine

construct under appropriate hybridisation conditions.

23. A method for stimulating or otherwise enhancing a prostate cell specific immune
response in a subject comprising administration to the subject of an effective
amount of a composition comprising a genetic vaccine construct comprising a
poxvirus vector which incorporates and, on administration to a subject,
expresses in a cell of said subject, a sequence of nucleotides encoding a prostate
specific polypeptide and/or a homologue or derivative or analogue thereof, for a
time and under conditions sufficient for expression products of said genetic
vaccine construct to stimulate or otherwise enhance a prostate cell specific
immune response, and wherein said poxvirus vector does not productively infect

said subject.

24, A method for stimulating or otherwise enhancing a prostate cell specific immune
response in a subject comprising administration to said subject of an effective
amount of a composition comprising a genetic vaccine construct comprising a

poxvirus vector which incorporates and, on administration to a subject,



100 105 110 Asn Val lie Val Leu Qu Leu Lys Gy Ser

G u Thr Thr Phe Met Cys 115 120 125 A u Tyr Ala Asp
w@RwsPimeAl a Thr lie Val Ju Phe Leu Asn Arg TPQEI/AB2004/001129

135 140 lie Thr Phe Cys G n Ser lie lie Ser Thr Leu

Thr

145 150 155 <210> 8 <211> 30 <212> DNA <213> rat

<400> 8ctctgaggat cggttgctat acctgccttt 30 <210> 9
<211> 30 <212> DNA <213> rat 5x400> 9 actt agtcat
ggcgtcctct gtggcccagg 30 <210> 10 <211> 30 <212> DNA
<213> human <400> 10 ttcaggatta catggccagg acctttttgg
30 <210> 11.<21

ct cagtacer” {ng%{:e;lggfs%%cf %&%&g{\%gﬁ%g%f N4RB: R4 WRodire a prostate

25.

26.

27.

specific polypeptide and/or a homologue or derivative or analogue thereof and a
sequence of nucleotides encoding an immunostimultory polypeptide, for a time
and under conditions sufficient for expression products of said genetic vaccine
construct to stimulate or otherwise enhance a prostate cell specific immune
response, and wherein said poxvirus vector does not productively infect said
subject and a sequence of nucleotides encoding an immunostimulatory

polypeptide.

A method for immunotherapy and/or immunoprophylaxis of prostate cancer
comprising administration of an effective amount of a composition comprising a
genetic vaccine construct comprising a poxvirus vector which incorporates and,
on administration to a subject, expresses in a cell of said subject, a sequence of
nucleotides encoding a prostate specific polypeptide and/or a homologue or
derivative or analogue thereof, wherein said poxvirus vector does not
productively infect said subject, and wherein expression products of said
poxvirus vector stimulate a prostate cell specific immune response effective in

the treatment and/or prophylaxis of prostate cancer.

A method for immunotherapy and/or immunoprophylaxis of prostate cancer
comprising administration of an effective amount of a composition comprising a
genetic vaccine construct comprising a poxvirus vector which incorporates and,
on administration to a subject, expresses in a cell of said subject, a sequence of
nucleotides encoding a prostate specific polypeptide or a homologue or
derivative or analogue thereof, and a sequence of nucleotides encoding an
immunostimulatory polypeptide, wherein said poxvirus vector does not
productively infect said subject, and wherein expression products of said
poxvirus vector stimulate a prostate cell specific immune response effective in

the treatment and/or prophylaxis of prostate cancer.

The method of any one of claims 23 to 26, wherein the prostate specific

polypeptide is a prostatic acid phosphatase and/or a homologue, derivative or



WO 2005/019464 PCT/AU2004/001129

28.

29.

30.
31.
32.
3,
34.

35.

36.

-53-
analogue thereof and the prostate cell specific immune response is a PAP

specific response.

The method of any one of claims 23 to 27, wherein the homologue is a

xenogeneic homologue.
The method of any one of claims 23 to 28, wherein the subject is a human.

The method claim 28 or 29, wherein the xenogeneic homologue is rodent

prostatic acid phosphatase.

The method of claim 30, wherein the rodent prostatic acid phosphatase is rat

prostatic acid phosphatase.

The method of claim 24 or 26, wherein the immunostimulatory polypeptide is a

cytokine.

The method of claim 31, wherein the cytokine is one or more of cytokines IL-2,
IL-12, TNFa, IFNy, IL-6, IL-4, IL-7 or GM-CSF.

The method of claim 33, wherein the cytokine is one or more of cytokines IL-2,
IFNy and/or IL-12.

The method of claim 34, wherein the cytokine is IL-2.

The method of any one of claims 23 to 35, wherein the poxvirus vector is a

fowlpox virus vector.
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