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-1- Poxvlrus vector encoding prostate specific

antigens for treatnent of prostate cancer FlIELD OF

THE | NVENTION 5 The present invention rel ates

generally to the field of genetic vaccinations and
particularly to genetic inmmunotherapy and/or

i mmunopr ophyl axi s of prostate cancer. More
particularly, the present inyention provides a genetic
construct capable of stinulating a selective inmune
PRSHARSRctof eldoding Pirostaie shectficmitigens Tor frestnieat of oty cancer
cells: The present invention also provides, inter

alia, conpositions for the immunotherapy 10 and/ or

I mmunopr ophyl axi s of prostate cancer, antibodies

thereto and di agnostic reagents therefor and nethods
FIZLB OF THE: NN or prophyl axis of prostate

cancer. BACKGROUND OF THE | NVENTI ON 15 Bi bl i ographi c
details of the publications referred to by author in

THe pr&p@cidvefifion qelatesegenppillye tb cifie aficldhof gredetdd vabeinations and
description. Reference to any prior art in the

pEpiclaTly o peneticmmspnotherapys Auliph ipwuneRrophyles £f progiate cancer.

A, RS o 1A, PUBAES. | ol b cpale of

stinqulhtirgoeselettine inmoane tesponsédy prostate cellsrintlading prostate cancer cells.
iolo and informatics,in the ) ast decade v .
ThecRobdnt dRTERIR 500 BROVleb el SSORRPEgns i the immunotterapy

agﬁ? nﬁﬁhpﬁﬁo@ﬁ&lﬁkﬁ Of GRbstate UBHRES Atfodies BHereto and diagnostic
I ol ogl ca events and "have created enornous potenti al
reagentsthercforant methodsfor the teeatment avid/or propbylasis 2§ prostate cancer.
devel op strategies for the prevention and treatnment of

di seases and other disorders. A particularly

BACKGROUNDOF THE INVENTIONt he prevention and
treatment of prostate cancer and other prostate

rel ated di seases or conditions. Prostate cancer is the

S 4 t Nead D 0l s e
BEGERERHR Uy B0y RUIGBYs SAPEE] 157 pitol T ME Specifiation are
ddlletted abtheicnd df the deberiptioast at e gl and using one of two
| ocal nodalities of treatnent: surgery (radical
prostatectony) or radical -2- radiotherapy (external

lgre@lﬁfgn% ct)@rﬁgigﬂ‘ihg gftaiﬂythe sﬁ%ﬁﬁ(‘!ﬁfm RN Cid Bl nbPBe Uken as, an

apparenfly curati ve treatnent for
doknawledgnent sramyedonn of suggestiopthat this prior art forms part of the common

general knowledge in any country.

Advances in molecular biology and informatics in the last decade have greatly enhanced
our broad understanding, and potential to gain a greater understanding, of biological
events and have created enormous potential for pharmaceutical and related industries to
develop strategies for the preventioﬁ 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
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devel op netastatic di sease. About 70% of nen have

net astases at sone tine during the course of their

di sease. 5 For nmen with netastatic di sease, nedical or
surgical castration often produces a rem ssion but

i nevitably | ethal androgen-resistant disease
supervenes that is relatively resistant to

chenot herapy, as reviewed in Logothetis, C J. et at,
Semin. Oncol. 21:620, 1994.-%wtastatic prostate
cancer is incurable and the term na
hornone-refractory phase 10 of the disease is |east

raditherapy (extérnalalmank onbh-anhythempy)neﬁbwe&r; apprekimately 40% of men

atlonlsa i eved throu 0 i,pn of
who have A RV Aasateat Tor Loafeet (8Bt will gubsequently
d&FefoﬁJ‘ﬁEfaQ&hHE{sﬁés)é Ay PR YE nieh &Q@%&iﬁas@&‘gfmhme during the
bl ockade using a conbination of a LH
cagsnoftheindiseassni st and an anti -androgen drug (Santen
RJ., J 15 din. Endocrinal. Mtab. 75:685-689, 1992;
Thenot, S. et at, Mdl. Cell Endocrinol. 156:85-93,

FéP 3fen “%Oﬁimcuﬂﬁ@ashh%m adro§urgiRhl RastratioAcefer produces a

may be assom at ed with considerable norbidity with A
remisgion ibub insyitably lethabansregen-resistant dissesgcsupervenes thabis relatively

reafehod 5 CoaatheraBy) s sEPRAR b %aﬁﬁe*“h?ﬁ-{m@ﬁéfsff%’é{? Qergl 21:020
1994] mmupr@aadcai&emmmemm : efractd

a proximately 20 twp and a_hal f_  years Horrmnal
Aliyease iy | M@mnﬂeveépﬂex@%&fwswn town, whi ch

[ ncI ude | et har gy, weakness and cognitive inpairment.
In tinme, "androgen-independent”™ growth of the cancer
Sargiedt \castestionvibiachieved throughl ghef@bmno@'ﬁféﬂhterﬂ orehldaQtpmy and its

supra;ﬁé_&gls horrmrer S|sta laﬁgase ﬁ%‘ﬁﬂ Sﬁlﬂcskadeusmga

csﬁﬁﬂﬁhbﬁ ro?%?’l..m-l E%&ﬂwaﬁtagbmet | sﬁ’%ﬁﬁfahﬂrdgen drug (Santen RJ, J

pr oxi mat 25% case but w t hout

(Bim |Endigertiain Mﬂtals UESI 6862689, THA92 e Thenato e et gl..oMod Celh Fndocrinol.

13RMir%s. R oile RO MRl FAlaoR et profSl@ihhy Bo assosiated

vﬁth cor¥Rietdtle hﬁ@blﬂit{‘gnﬁ( fomien6Shnd ilpRBnceates i solie series that
et at, Nature

sppivsch S0%. mm@g&%@ﬁ;@%&éﬁ? spate TRl o either kind of
ARl S 6 bt o ot
Wi dndnashaldf geursve| Horntonal treatments have side effects of their own, which
include lethargy, weakness and cognitive impairment. In time, "androgen-independent” .
growth of the cancer supervenes, which is usually fatal (Thenot S. et al., supra). This
hormone-tesistant phase of the disease has a median survival of 40-50 weeks.
Combination chemotherapy may produce clinical benefit in approximately 25% of cases

but without prolongation of survival.

There is some evidence that cancer patients make spontancous 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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denonstrated for nelanocyte differentiation antigens,
whi ch conprise the major class of defined nel anoma
tunor antigens (Rosenberg, S.A et al., Inmunity

10: 281- 287, 1999). Moreover; nel anocyte
differentiation antigens have been defined as tunor
rejection antigens by the adoptive transfer of ex

vi vo expanded tunor infiltrating | ynphocytes 5
(Rosenberg, S. A et al., JAnm#ed Assoc 271:903, 1994).
In prostate cancer, on the other hand, the evidence
that prostate differentiation antigens are recognized

desnonfteatedifor meel sy terdiflereatiativey antigens; mibdch conhprisettheimajon class of

8ted élsapiedner afgean S%eﬁf recSd el oL et 1. 1-287, 1999).

e FA
e e s S S e S v
aptigwiid) by thecadbptive ttmisfen of ¥r b axpandéd pumert infidtratingclymphocytes

@arsnlgiac 5. o o e isoe ALY, Cyt oki e

interferon-y. These findings suggest that an inmune

enV| ronment, which can support PAP-specific cytotoxic
canae,son theotheriband,ithe pvidence: thatprostste cbéxe@mon antigens

McNeel G .et at r Rese 1
ﬂ%% ERpERiag Py e I, et O skt palsl hmlf i Befticular, none
dfMiese Antigeis MHaBEHeeRAfRfinkd a8 hindr i‘&jédtﬁh antigen, However, T cell
cel | -dependent, is the discovery of
mgummnmmmﬁa@ £ rﬁ&?&? wﬁ@ﬁﬁ)fanﬂ humen prostatic

PIEPhApE R (AP e i3 0 in ?2’5?“?"%‘9" o]t Gancer patiests,

respectivsly, fogethet withi anan PMﬂspebnﬁdemdmtrdneof tie T helper cytokine,

hel ger epltopegmhm g‘?g@rmy r epr esent naturallgé f{g@h can support
l?;&%%'ﬁ%ecl gtcvﬁtdéu ggolbn\f’% W prm cic’xmcer pat | egauents (McNeel

DI eral. eCanderResédarch 61 tstlidﬂ-émr i2008). CRurther Iemlemb ini support of pre-

q%éu%gmmr%ﬁp“““” 40 uience 35 i 8 Bl ggt-pPepaba, e lscovery of
{PAPL 0 35 xRSl 5%, G BRABAScaltik gatens and

falesamis (Mokel D/Gr pehwlet.f aUrinPlr CAAGT)ol 1D 2000), Further

iyt gus aRit BpPLeLef T telnee sPRORYc RSkt feprppent naturally

Huinn FEARsHRERAS MHEE' ammn@uoged theNeslset al., 2001, supra).
argeting prostate specifi c anti gens, the nost vvel I
Mozgavet, eantmwox)tespme wege obs gtgn% psestﬁg qagger patients who were

M%ﬁp Sem{nﬁ% cells lga&)d mﬁ%‘hp hﬁﬁl‘hﬁ‘tp@o&ﬂ?& hfuklcphospha:tase
(hPAP) (Peshwa, M.V, et al., Prostate 36:129-138, 1998) or a peptide derived from
human prostate specific membrane antigen (hPSMA) (Lodge, P.4. et al., Cancer
Research 60:829-833, 2000; Murphy et al, Prostate 38;73—78, 1999(a); Murphy, G.P. et
al., Prostate 39:54-59, 1999(b)).

=) D

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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Antigen) and PAP (Prostatic Acid Phosphatase).
Prostate cancer is an attractive -4- candi date for

i mrunot her apy because tunors grow slowy and patients
have generally been spared i,mmunosuppressive doses of.
chenor adi ot herapy. Fong et al!”,” in particular, have
shown anti-PAP T cell proliferative responses in hunman

B B Yhc b BB GRS i gnely

bbtmqﬂr&l immunosuppressivecddses afchenpaattiotheiapy ahpin pagticular,

g PR REHLTE 3o ek TGRSR i

aﬁﬁéea%a&edomm&ﬁswm MsenblFitié Rels @Few&ﬁﬂbliddafraﬁcbaﬁﬁ'neral blood
encodi ng prost ate specific antigen (PSA) optjona

mopoaygheas sellsandaloadedonithh moysec PAR 40 plovida snpgansic stimudtion of the
iBndRe ?e{s@on%??ﬁc%& L g Pl 1895 150,909 9ghfe se of

vari an rostate speci antigen
(PSA-3) in vector nediat ed i mmunot herapy of prostate

Vﬁﬁviwﬂ‘iffﬁ%éff’ BB OB TSP IR DR AP SO Bapay pecific

&mﬁ%@m&hgh&ymw a‘ubﬁ ad L2001 treat poftatescancer.
s eC|f|caII i n an avl pox vector, such as

WO 506 rogosesie 89 64 NeHiaws o Geptides caf sragtate, ppeiic-3 entigen
it
(PR (R Vockft bl indbERRREEC OF pRGidsd Ui R Vit nclude

fmipek ahd vactjnia Howeveer, naither WO 98/04727 noam 03/047506 suggest using
adm ni stration of ver icatinm
S HABRARIS PIISHR SHCITEAMOEST, Suh asd AT 9o ﬁlﬁa@%tﬂ g aviiay yestor, such

ak Psvipbyi ous use of a non- replicating viral vector. 20
There 1s a need, however, for an efficacious, specifp
and saf e i nmunot herapeuti c and/ or innunoprophylactlc

Qrﬁprg Yisclodbs él&%m%rﬁgrhﬁe pr esent | nve Bﬂénﬁlc antigen

ncer accor dance t| on,
constiuiot) dliat s ablle\te leliciean immbneresponse Gay;o:tnawd prqsmltls) agamst rat

Gtk oSl aletmtion oy s g, SEBNGRRg Vabiina viral vector.
dB&d ot %%%egﬁ)ﬁ&i‘d%r the dbvivek atd 6f srfonCreplicating Qiraisector.

preferably together wwth a imunostinulatory
nol ecul e, for exanple, an i nmunosti nmul atory cytoki ne

ﬁ%ﬁs g%’ee&,'rﬁow%@&l, 'foq'%ae'?ﬁcdcfoug, specific and safe immunotherapeutic and/or
immunoprophylactic strategy for the treatment or prevention of prostate cancer. In
accordance with the present invention, the inventor has developed such a strategy based
on genetic vaccination with a recombinant poxvirus construct expressing a prostate
specific polypeptide such as prostatic acid phosphatase preferably‘together with a

_immunostimulatory molecule, for example, an immunostimulatory cytokine such as, in

particular, IL-2.
SUMMARY OF TILE INVENTION

Throughout this specification, unless the context requires otherwise, the word

“comprise”, and variations such as “comprises” and “comprising” will be understood to
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SUMVARY OF TILE I NVENTION 30 Throughout this
specification, unless the context requires otherw se,
the word "conprise", and variations such as
"conprises” and "conprising"%xﬁll be understood to
-4A- inmply the inclusion of"d'Stated integer or step
or group of integers or steps but. not the -exclusion

.of apy .integer .or Wl for $feBP But not th
Rinty B e 8 s gl 85 0B ol lcert or Siep Byt not the
eREIGN6FarlydflBper or gtepron gRpf irtegdeBE®M stdpsNC. ) . The SEQ

I D NGs: correspond nunerically to the sequence

identifiers <400>1, <400>2, etc. A summary of SEQ ID
Nitko tile ahd 8 Aot sehattcts hre RFGRAURNEE seduenéd igniifier numbers
provi ded after {fie ciaine. The resent invention  dentifi
(PEQVIDUMO:). rTher SEQi IR NOse nemespond pumerically e the sequence identifiers

I B o _ pricaby
SR, B & sty pESEQIDINOHY I ThoBEP b RA #2a sequence
3hg is pRévided dhet Ui dsims. @ sequence of nucl eoti des

encoding a prostate-specific pol ypeptide, or a
honol ogue or derivative or anal ogue thereof, wherein

48! SrefidX \ihbdtiof Grb¥ided! Wir ARA & gondlic OdheSine VEnytrict fudetprising &

j ect. one enbodi nenl’s, the expregssion ; i
poKvickisCtesto whichi idcarporates and,oncidministonion o 4 SUbJER!; FXPregees in a ce

PAP- specific i ne ,; eSPONSE. .- i ;
of idsubioli 8isgiense of Bl REE puagng b Bioafle- AL pRpefide, or o
rﬁ;ﬂi&?&%.%? derivative 8F Snalogiic Wdradfowiierein saideuoixiviras vetondees not
response. In other enbodi nents, expression products of
sai d genetic vaccine construct stinmulate autoinmune
prostatitis. O her enbodi nents of the present
I nvention provide a genetic vaccine construct 10
conprising a poxvirus vector which incorporates and,

“on administration to a subject, expresses in a cel

of said subject, a sequence of nucl eotides encoding a
prostate- specific polypeptide or a honol ogue,
derivative. or anal ogue thereof and a sequence of

~nucl eoti des encodi ng an i munosti mul atory pol ypepti de,

wherei n said poxvirus vector does not productively
i nfect said subject.
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15 In sonme enbodi nents, the expression products of

sai d genetic vaccine construct stinulate a prostate

cell specific imune response. In other enbodi nents,

the expression products of said genetic vaccine

construct stinulate autoi nmune prostatitis. 20

Preferred poxvirus vectors are avi pox or orthopox

vectors. A particularly preferred poxvirus vector is

a fow pox virus vector. In a¥elated aspect,

anti bodi es, nucleic acid probes and/or other reagents

which specifically bind to or are otherw se capabl e
pridudiiedly indestshidisgbjebte present genetic 25 vaccine

construct or one or nore of its expression products

are contenplated within the scope of the present
It "GR! efBodifefisS RS BSnP@Bﬂ&ﬁ%Qﬁ? §! gdnétic vaccine construct
pol ypeptide 1s a prostatic acid phosphatase, or a
stimuinte g RAP-dspecifict inmaune respehsegudn other eapibodifents, the expression
further, preferred enbodi nent, the.prostatic acihd .. .
osycl3rcs SRS opusts bR ot stiRiR ) s, 8L Gpecifig immume

e ' fessi 5T shidl gehefic vhccine construct

tﬁgﬁ‘?ﬁ %ﬂﬁ%@%m%%ﬁpam c%l arly a rat

( immuneprostatitis. ar, rat prostatic acid

phosphatase is preferred. 5 Accordingly, other

enbodi ments of the present invention contenplate a

CHR&ie binbodiafeptsNof the piédent linventiphi ploviileaa pganietic Uvaccine construct
vect or which incorporates and, on admnistration to a .
cowpfisiag a poXyimE Jestor which: incormoratet rud, <o pdriaisteation to a subject,

f | ' ' i . i
CRFRUEITR £ G YL iAo KRABSREE droding  prote
spevifie polypeptidervrachogologue, iderivativet oranlakigne yhereof and a sequence of

tide, wherei L d ' tor does .ot .
PlstA: P ging 60 MDD SUBNRLY BpLTPED R NARERE AHd fipevivs vestor
d%wﬁ&ﬁﬂ)cﬁ{&ti%lg%&ﬁd sﬁﬁﬁa_geneti c vacci ne construct

stinultates a prostate cell specific imune response.
In still other enbodi nents of the present invention,

the i mmunosti mul at or ol ypeptide, i R .

I Rt ERERA R 1hg, Sxsfrnion” Brpdugty .o sRY generi yaesine, gonstruct
stitnulit® | £ paditate 2celln specfic idmuiie- Zespiiie. CMhOkthe£ . embodiments, the
expression products of said genetic vaccine construct stimulate autoimmune prostatitis.

Preferred poxvirus vectors are avipox or orthopox vectors. A particularly preferred
poxvirus vector is a fowlpox virus vector, '

In a related aspect, antibodies, nucleic acid probes and/or other reagents which
specifically bind to or are otherwise capable of distinguishing the present genetic
vaceine 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
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Sui t abl e cytokines are one or nore of IFNy, IL-12,
1L-2, TNFa, IL-4, 1L-7, GWCSF, 1L-6, 1L-15, IL-18 or
flt-3 ligand. 20 In preferred enbodi nents the

cytoki nes are one or nore of 1L-2, IFNy or IL-12. A
particularly preferred cytokine is IL-2. Accordingly,
yet ot her enbodi nents of the present invention
contenplate a genetic 25 vaccine construct conpri sing
a fow pox virus vector which-fncorporates and, on

adm nistration to a subject, expresses in a cell of
sai d subject, a sequence of nucleotides encoding a

hmnﬂ@mf I eliheregf .03t 36me ;mbodnﬂm ﬁbmigtla&c Ehmdlogogueq lfmm in human

of, nucl eoti des  encodi ng ol ypepti de

syhjeatsrasqurpdsat wnd m&e&ﬂmﬁvgb'ea 3 0159'83%th“?“’ rai prostatic
ﬁﬁ!sg and wherei n an expressi on product

ag?f@igl gene}?gc vacci ne construct 30 stinulates a

prostate ceI I speci fic imune response. -7- Still

oth enbo t he esent anentl on .co at
elinglyoot fa@d?esae e Dregkt oG o, ScntBRlals Agtetic vaccine
hﬁﬁtﬁst' gm}ﬁﬁ B GRS Vet ngfwfh?esaéiﬂﬂh%ﬁmb@&ontoa
‘%60 a \séﬁ presses In a ceﬁe sald subject, a

subjeot nexprastesnirc lecell of saidn md)jeo’l,g aasequencepoD sucleotidea cﬁDGOdmg a

)Feréo%é)hat ase %,ng 345 ﬁgu&nge of ucI eot i des }r}ﬁgod‘?}%gt odmg an

M&&%W%&Ww wherein w&chowm.s@w dowh A6t productively

an expression ‘product of said genetic vaccine
infeat said subject; and| wheseinanxprassio p@ettuﬁt of paid igenetic; vacping construct

FERAE oty Pl periR iR BRElE 1 S0P 10 IR Eh

enhance inhibition, lysis, or other forns of

downr egul ati on of the nunber _or _ proJiferatiqgn

s offer mabociments of e @a’s?%% T S
fon i roéédaH% ferably a Th-1 or

igg‘nn'p' ng a%“é‘h t vaccl ne construct con‘prlrgrfng a

ﬁb&uyprWﬁbmeor mhlch i ncor porates and, on 15

adm nistration to a subject, expresses in a cell of

said subj ect, a sequence of nucleotides encodi ng a.

IEEoRABE bic| dneRt BRI Ry, B-19, IRODITREHEIIOA, IL-7, GM-CSF,

er|vat|ve or a ogue ere together W th one or

HBGﬁﬂpHﬁmmﬂ&nﬂﬂwﬁhggwacceptabIe carriers, wherein

said poxvirus vector does not productively i nf ect

sai d subj ect and wherein expression

In preferred embodiments the cytokines are one or more of IL-2, IFNy or IL-12.

A particularly preferred cytokine is IL-2.

Accordingly, yet other embodiments of the present invention contemplate a genetic
vaccine construct comprising a fowlpox virus vector which incorporates and, on
administration to a subject, expresses in a cell of said subject, a sequence 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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products of said genetic vaccine construct stinulate a
prostate cell specific imune 20 response. Stil

ot her enbodi nents of the present invention provide a
conmposition conprising a genetic vacci ne construct
conprising a poxvirus vector which incorporates and,
on admnistration to a subject, expresses in a cel

of said subject, a sequence of nucleotides 25 encodi ng
a prostate-specific pol ypeptiZte, or a honol ogue or
derivative or anal ogue thereof, and a sequence of

nucl eoti des encodi ng an i munosti nul atory pol ypepti de,

sl Gthe? RMbOHINEH: B f BitAreRaiivetidd dontasipieabienetie vadobesconstruct
erein said poxvirus vector does not productively

comprising s fowlpok Gmis vestorwwhichi incasporates; pad, ph addRistrgion to 2
s
D ey vt o6, CohnC LD B gL e o
wehorcin sgid dowipox Vit Yector.d9ss Aok rogustivaly fifedt seigrfybiegt B wherein
of HpPlsiiohblofled B¢ 3l47aRIL ol AlsELCSrhifed W piostte ocll

ron conpr¥sing a genetic vaccine
gwmﬁgﬁﬂ@mmcﬁgpmmejng a poxvirus vector which
I ncorporates and, on admnistration to a subject,
expresses in a cell of said subject, a sequence of

0 d[%{) stite Q%b&ﬁ AmBhue 86tnfrises proliferation of T cells
%‘geﬁ"i e, ofé}g ormFogué'@éde ivative{ngr grllgl ogue
vitiicl enhancé dnhibiticnydysis) corothierr forma dift doywnregulation: pE the number or
for.. expression produgts.,.of said . genetic vaccine
RE%W&W‘GBP%PB’ ﬁm&?&%m&ﬂ’@%se enhance a prostate
cell specific inmune response, and wherein said

poxvirus vector does not productively infect said., .
Qthés embodimentsiof Khe prasenhinvention-previdg g regpogitiop cgmprising a genetic
resent invention provide 1Rt Ol i fRPY%nd, on
v Br CPIRRYS p?%’ﬂ?’r?ﬂ%(ig %st a e;cgvr%dﬂo rising .0
aAHThisiratiorto dsubjéot, Wxpriies dh b \cell affsaid subjictaa soqusost of wisleotides
conprising a genetjc vaccinp construct conptisi
RS mspwmrpmkﬁrc Mmmdf?o ok o Bomfpeus P derivative 3r analogue
BSE 15l With 'ofle r Iord nAAICEReHtabI Gréh, whirein said
’subj ect, a sequence "of nucl eotides encodi Cv% a, )
poxeiugtvector does not productively infect said subject and wherein expression
products of said genetic vaccine construct stimulate a prostate cell specific immune

response.

Still other embodiments of the present invention provide & 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, 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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speci fic polypeptide, or honol ogue, derivative or

anal ogue thereof, wherein said poxvirus vector does
not productively infect said subject, and wherein
expression products of said poxvirus vector stinulate
a prostate cell specific imune response effective in
the treatnent and/ or prophylaxis of prostate cancer.
20 A further related aspect of the present invention
contenpl ates the use of a gen%ric vacci ne construct
in the manufacture of a nmedi canent for the

i mrunot her apy and/ or i mmunopr ophyl axi s of prostate

otteenwize enhbmﬁmg’ ] ;sﬁtdemeﬂ&peaﬁt imonme iresonse rox wibjest comprising

S5 5 SSAES .55 B T e o S
fﬂée f WE@H@%@% %Oﬂbuaﬂnﬁ Wttt FhichSi %Bfa@es and, on
ept I de, oOor a a

derivative or anal bgue
smtuonfte mesuhjest eﬂpqsssev in mselb of said suhject, @ s&quence of nucleotides

egr oﬁuct ivel ﬁ i nf ecé iﬁgﬁﬁ%gﬁﬁ,ﬁ nd gﬁ%ﬁ' n, s?wal oF gnalogue

tBerB6fO $o2 h S8 | dndSefder f donditiond Faf e Ofs Cxpidssioh pt@dﬁd‘ls of said
the treatnent or prophyl axi s of prostate”cancer.

gsnctiq vaagineheconstmpoti siimulate br otheryisesenbance, ¢ cprostate Seell speclﬁc
R TR 208 e o, BB Sty 5B Bl ool Bt s

subgetnot her apy and/ or i mmunoprophyl axi s of prostate
cancer, wherein said construct conprlses a poxvirus
vector which i ncorporat es and, on admnistration to a

P!l PSSt 38l fend) G0Li0eR o, mothod o
ipeduhptheiapye, and/of Sinfoudpegphylaxtie r |ofatpmetamr aandeogummpﬁsing
RRGam D 4 SR TBOR ek CARBIATR SARBTRR & gt vaceine

St o Sgﬁgﬁg @W%&S} Whidh in86rpofatéstand Bh @dninis@ation to a

ession products of "said poXxvirus
subpt:b expressesrin mcdl of saicbsubject, acseluensp of nigleotideseneoding a prostate

resgogn,@ eff(@ct ive in tg%wé&eatgent o%‘%ﬂgrog%e@fl %vh%;em said

RctoP Rloks Irot Hﬂb&iﬂﬁi%lydﬁafécﬁ @id s0bfedt, iandawherein expression

phosphat ase
products of said poxvirus vector stimulate a prostate cell specific immune response

effective in the treatment and/or prophylaxis of prostate cancer,

A further related aspect of the present invention contemplates the use of a genetic
vaccine construct in the manufacture of a medicament for the immunotherapy and/or
immunoprophylaxis of prostate cancer, wherein said construct comprises 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 wherein said poxvirus vector does not
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 comtemplate the use of a genetic
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or a honol ogue or derivative or anal ogue thereof. A
particularly preferred i munostimlatory polypeptide
in this enbodinent of the 15 invention is an
i mrunosti nul atory cytokine. For exanple, said cytokine
is preferably a Th-i or |Ib-2 type cytokine. Preferred
exanpl es of cytokine is one or nore of IFNy, IL-12,
IL-2, TNFa, IL-4, IL-7, GWCSF, IL-6, IL-15, 1L-18 or
fit-3 ligand. 20 More preferably, the cytokines are
one or nore of IL-2, IFNy or IL-12. A particularly
preferred cytokine is IL-2. -10- BRIEF DESCRIPTION CF
umanufa¢tureaofom medipamment forr the rimwaynogharapy and/or

iBoPREbIRR & Wil et sl ?@ﬁ?&f%}‘@%"& poxvirus

V&L whithahéd: @Bd, &aaiminisﬁmﬁaﬁ R Subljéct)@xphessBninR el of said

rat PAP and human IL-2 specific priners for the

subjeetc td serusnon wfamcleotides pcpding F&\Fpmﬂ%femﬁcu Pﬂlmpeptlde, or a

| R501 | h
hgmaleie’ iy BV Br aholpel thottdBrihd f ek accr infdboliles encoding an
iehinestifitiatory ipobipeptide)f whikéint i mmswedimgdm ﬁoﬂ productlvely

phot ographi c representati on of E t he
infestpaid Bibjechsangd fwherein cai pmswnmsg@w Xvirus vector

¥ |]$§QJ' M #&ﬁ in E‘&?P&% ueﬂglent or
su.,”|f| cat’l on a nu er of O aque ones V\Bre al’rp

ﬂrophyltd:ﬁmfmgstﬁﬁl%amér] s. After infection, a snall
sanpl e of culture medi um was renoved and tested for
t he presence of human I L-2 using a human |L-2-ELISA

IF B%l in the test wﬂawyure 3 I1§E§m§%ﬂi€ﬁi@pﬁﬁsphatase

quadiomg:legdelordmptlwmrtaaalogm&femf%stern Bl ot showi ng
FPV- nmedi ated expression of human PAP. TIC 143B cells
were infected with FPV vectors at MO of 10 and the

A& Sharcrllaly ?&&f&%é SrmiuEEMEaRlatiry tie 48hhizneémBadiment of the

post-infection (p.i.). FPV-HA 20 was used as a

mfgmmeawmmmommry cypeldng.oEer expmple, said cyioking isyppeferably a
-@% E?th% g PAP pol ycl onal anti body was

?‘rt? r % %e absence of a band for reconbi nant
rat PAP.
Preferred examples of cytokine is one or more of IFNy, IL-12, IL-2, TNFa, IL-4, IL-7,
GM-CSF, IL-6, IL-15, IL-18 or flt-3 ligand.

More preferably, the cytokines are one or more of IL-2, IFNy or IL-12.

A particularly preferred cytokine is IL-2.
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The negative control for the nethod of detection was
probi ng of the i munoblot with the secondary anti body
alone. 1, FPV-HA; 2, VIR501 (48h p.i.); 3, VIR502 (48h
p.i.); 4, VIRS501 (72h p.i.); 5, VIRS02 (72h p.i.); 6,
bacterial reconbinant rat PAP (pQE system; 7, 25

mol ecul ar wei ght marker, 8, FPV-HA; 9, VIR501 (48h
p.i.); 10, VIR502 (48h p.i.). The 49.|kDa marker
together with the location ofl0trhe specific human PAP

. bands is indicated. Figure 4 is a graphical

representation of results of ELISA show ng

BRIEF DESCRIPTION OFFFHEDRAMWENGS human PAP. Three NZ
White rabbits were i mmuni sed by intranuscul ar 30

injection with 2x106 plaque form ng units (PFU) each
Y, -
Kl Tl SR S50 leneEN O oot YEEBY fktea POR-fngments
VERSO0U iand VIRSO2 wWéde subjectﬁwb P@Raro itest Xpr oﬁﬂectagnmainsemon PCR

vve gg%%g:&%gﬁcordlﬁgﬁ nﬁgﬁsa sche thr@ea for the

| IL-2 and human
dﬂ%‘eam POt thggﬂfg?-'zsﬁfd ﬁﬂpmfme&haﬁ :ﬁtovvn@mkuna%m

the I mmune sera were tested agal, nst
PAFPcinsertiah incVIRAOR N aNegative copirok expesiments whenedearzied pplousing water

uman PAP, or B. rat PAP. Shown are 5
"g‘%&t‘ﬁﬁﬁgﬁfv@ék or pre-immune sera (light-grey dashed
line); post-inmune sera, three weeks after primng
|rmun|sat|on (mediumgrey ling with filled trigngles);
israphotographic represeniation OeffEIéSAbwslé& s mﬁm@# of tests for

sl b 0 R e i

aﬁ}ﬁﬂ%ﬁ :bf ﬁdu@lbléh@d ?&m it aﬂERﬁe%l:s)J (g’e[temnfecuon, a small
st aphyl| ococcal _exot oxi n c
sawslei§f oulpscBedipm wasTgmQy T %e&teﬁefa%mena 0 IL-2 using &

hﬁhﬂ&iﬁﬁ 25E LIS R K PA SHE Abiddp cﬂsngehﬁdﬁﬂﬁi fRtyré@nce of IL-2 in the test

sequence of the insertion site VI R501 contai ni ng
shmplen | L-2 and rat PAP sequences. 15 Figure 6 is a
representation of the nucl eotide sequence of the
insertion site of VIR502 containing human IL-2 and

gﬁﬁ” F F’ wegﬁo ﬁir@déﬁ&u& i 6f @ Wentens Bidtashiowing [FPV-mediated
lﬂ a @ amn aci po 9

|gne sequences of rat PAP_from

mﬁm ofihmtmanURAR, TIE143B sellymrse infaesed weithcER ¥ yectprs at MOI of 10
g!:ll gbjé E@P iﬂ?ﬁ[ﬁ%ﬂﬁ Aoy thgt%‘ygﬁ'%ﬂtﬁﬂ 8 72h pﬁlrl]-lﬁﬁchon (p.i). FPV-HA
was used as a negative vector control. The lack of cross-reactivity of the anti-human PAP
polyclonal antibody was demonstrated by the absence of a band for recombinant rat PAP.
The negative control for the method of detection was probing of the immunoblot with the
secondary antibody alone. 1, FPV-HA; 2, VIR501 (48h p.i); 3, VIR502 (48h p.i); 4,
VIR501 (72h p.i); 5, VIR502 (72h p.i.); 6, bacterial recombinant rat PAP (pQE system); 7,
molecular weight marker; 8, FPV-HA; 9, VIR501 (48h p.i.); 10, VIR502 (48h p.i.). The
49.1kDa marker together with the location of the specific human PAP bands 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 2x1 0® 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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expressing rat PAP. Two wethers (castrated nmal e sheep)
were i mmuni sed by intranmuscular injection with either
2x108 plaque formng units (PFU) of VIR501 (FPV
encodi ng rat PAP and human |L-2) [upper panels] or
3x108 PFU of VIR502 (FPV encodi ng human PAP and 25
human 1L-2) [l ower panels]. Four weeks after

i muni sation, sera were collected for ELISA The
reactivity of the i mune serdlwas tested against
recombi nant proteins that were made either in the pQE
bacterial expression system A human PAP, B. rat PAP,

afd huinBe 1112 eThSahiatls ﬁmrlstﬁﬁtearacemahgﬂo the samt sEiddule three weeks
{ ptger panel ) or, human PAP ovver panel Shown a
¢ PEHiRg iEanisation, v Oﬁélmm Oalggﬁg@pmals were

n
b%)érdl %ﬁ?ﬁ%‘ﬁ%a% (%I um gr e i ne vm%'gﬁ&%teh&%m recombinant
rpQID system: Acﬂmmnm PAP.cqr BseattRAIh\ Shown are

i i i i 1) e .,

“t%’é%ﬁ‘?%‘f@%“ﬁ%f*’é‘“uﬂé i FatieR iEe v???’oz e ey post-immune
eragivenweeks after bbest imwivpisation ¢thick Glackdine ﬁﬁmt diamonds). Negative

c&%ﬁQ&l%#a been ed as ref %{@%ﬁ %aﬁ% La/SS-B

Ror %1: 1&5&uﬂeexb%m§ 52 SEB)‘Smit whichaDDe@E d0Rirhp Ralues <0.1
ShOWI ng a map of the plasm d |nt egration vector

were-obtained {data not shoms).r uct VI R501. 10 Figure 11 is a

schematic representation showing a map of the plasmd

integration vector pVHLO5, used to construct VIR502.
SﬁgéhkﬁﬁkﬁﬁiﬁﬁiEﬂﬂﬁNhﬁEmﬁﬂEs&ﬁEﬁERBEEMEhEEﬁ&ﬁEﬁEEhf\HRSOI
present invention is predicated, in part, on the

cae@mhmmwmér@t%ﬁmuen%cm ne construct based

on a live poxviral vector which incorporates and

expresses in a cell of a 5 subject a sequence of

Figurec6tis daeprsentationofi theahuchestide dequence fofithe insertion site of VIR502

on| ress on ,Qr _ne he surface of prostate

"GBW{@“g ﬁg d&’b‘ﬁ’@?ﬁ;&ﬂ WY i munosti nul atory

pol ypeptide, is capable of selectively inducing inmune

prostatitis in a subject. 10 Accordingly, the present
Figure ! isonrepresentation ofi theralighedamingcarid sequeneesiof sat-RAP from VIR501

mi‘hﬂ"ds bR from VIR502 as indicated.

Figure 8 is a graphical representation of ELISA showing immunogenicity of FPV
expressing rat PAP, Two wethers (castrated male sheep) were immunised by intramuscular
injection with either 2x10® plaque forming units (PFU) of VIR501 (FPV encoding rat PAP
and human IL-2) [upper panels] or 3x10% PFU of VIR502 (FPV encoding human PAP and
human IL-2) [lower panels]. Four weeks after immunisation, sera were collected for
ELISA. The reactivity of the immune sera was tested against 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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treating or preventing prostate rel ated di seases or
condi tions such as prostate cancer. Wthout being
limted by any particular theory or node of operation,
by using a poxviral vector which does not
productively infect the subject, the risk of an
on-going viral infection and/ or expression of
prostate specific polypeptide in a wide range of 15
possi bly inappropriate cellsl2s nininised.
Furthernore, by using a prostate specific polypeptide
whi ch exhibits a low level of simlarity to other
Fisdneeistd sihsmiatic réresentibe showingfor VIRIS00 fand RS8R where the single
.an 1naqpropriate I Mune response iSﬁSLSO redgcedu The
insedinmapfhymanctle2 and 8AP sruences iy logdpd in PR¥ Virus genome.
t ' [ :
TR Ve glofls DERF ) Conki3 VIRs0f Rl VRS0 Bap not yet poen soquenced
s0 the dowlpoxt vinis Genbankoseqaetiec(@AF1981Q0)ckmebeenmsed sl 4 reference for
of said, subj ect, sequence of, ,.nucl eot | g a
logation af insersion;site £elpie 19dha thymidige @%W@S e
derivative or anal ogue thereof, wherein said poxvirus
vect or does not productively infect said subject and

Fijnevecl hisax gohesmitio represemihtion showingod thageofcthe plasmid integration vector
uct, sti nul at ostate cell specific inmune
é&&@%@wmﬁﬁ vacci ne construct" is neant a
conmposition conprising a reconbi nant nucleic acid
nmol ecul e which, for the purpose of inmunisation is )
Bigurenl kisca echematia represgntasion; showingd s1ap of; theplasmid integration vector
I geni ¢, pol ypept. i encoded by at |east a part of
%%%%%09%%%%1 ecul e, are expressed. -14- In
accordance with the present invention, the poxvirus
vector does not "productively infect" the subject.
The phrase "does not productively infect” or no
"productive infection" nmeans that the vector may
infect cells of the subject, for instance near the
zone of adm nistration, however, the virus does not
propagate and the risk of an on 5 going vira
i nfection and/or prostate specific polypeptide
expression in a wide range of possibly inappropriate
cells is mnimsed. In particular this may occur
because viral replication is inefficient, inconplete,
or limted. For exanple, it would be inappropriate or
undesirable for the poxviral vector to 10 propagate

and spread in cells of inportant non-prostate cel
organs thus nmaki ng them
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targets of imune destruction. OF course, initia

i nfection and expression of proteins by the vector is
requi red and engenders an i nmune response. Those
skilled in the art will know that poxviruses conprise
a diverse group of viruses 15 classified
traditional |y according to their host range. For
exanple, wld type avipox viruses do not replicate in
the cells of non avian specrd3- The limting step in
replication is inefficient |ate gene expression or
inefficient maturation of viral particles (Sonogyi P.
DETAILEN DESCRYPTRINGP TifE PREFERREIPEMBODIVEINTS
under the control of early poxviral pronoters are
expressed in the cells of non-avian speC|es such as

TR Britp il BlsRtalsR, SPRER o g kb iGhyn SR RSSARN: vaccine
coritict Baskd oX\a live p%imréf vedtop Mclﬁﬁcﬁ%m%&ndﬁ?&)seslm acell of a

I mmunoconpet ent, hosts, some, poxvira e ns such
subaectfsrsemuﬁ' m; @ﬁcﬁadm& ac BPLyRFRHY J& W&!ﬁ%s POWaHY only

e){@%&éeg' gnhﬂgg speC| es or v cﬁ#%‘ﬁ?ﬁ%ﬁ%y east‘wh o
impivnbstithylatosy ipelypeptidel, is/ capabler efpsclactivelyrinducing ulnmune prostatitis

.expected. 25 The neasure for absence of productive

ip AFURESton in accordance with the present invention is

the inability of the poxvirus vector to propagate in

or spread fromthe cells initially infected. In a
Awcefdinglythe preschitimvention pm.iméuteeaéa a gerstigctaceiae and methods for

P b i PRV e e Tt e
Wﬁgn 1§/Ul§é ity bﬁreﬁfy pa&tulad thetey %rﬁh@ﬂ@foﬂtbperim by using a
0

even nore preferably Iess t han 1% a

moicivirsl vestor whicli deesoat nre@whvelxnnbmﬂ%sum élFFoPg% ofyan on-going

51 oxXVirusg vector .w | dein®

Vil nBEIoR et B, of pledhe ot BABohyide oS wide range of

pasiBly, inappropfifte ells €s whinkmised. Purdmembre, foyeudinga, ptolmte specific

reconb|nant avi pox |nclud|n% 0X V ctors of, .t he

nolynsatide whigh exhibits adowd pvelg &“BQE’EX ypeptides i the subject,
l%‘dhgéi t h{u\ed

trﬂgg ?ég oi:lﬁ%g?nctl € "POoXVI rugnevlgcs: or ir?ad&%

engi neered by nmet hods known in the art not to

N s

RREht Edmpisitl WS p&ivarus 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 productively infect said subject and wherein expression
products of said genetic vaccine construct stimulate a prostate cell specific immune

response.

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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10 understood and replication defective vaccinia
viruses have been generated by deletion of "host
range" genes (Perkus, ME. et al., Virology

179: 276-28, 1990. Also replication deficient or
attenuated viruses such as nodified vaccine virus
(MVA) are exanples of poxviruses which do not
productively infect a human subject. Such nodified or
attenuat ed poxvirus vectors‘ﬁﬁy be obtai ned by
repeat ed passage of viruses 15 in cells in vitro, for
exanpl e in chicken enbryo fibroblasts. Reference to

I am?eme"wi:ﬂﬂ diwp(iesentii?v?\dxﬁmsﬂieqmm&uﬁ vestor toes not "productively
exa e, avl pox (eqg, [ ox, canar X,, pengul npox, .
irgpﬁgpothaoij t %@%@ég,dmgcreqtnp@)iu sty ;se{?_cf?'gar, o *productive
A HERS %ﬂatatpg vﬁ&gf’%g(ﬁﬂect %ma*gﬁﬁi&) subjéét,¥8X instance near the

e ed vect A

vectors are preferr ors. O particularly

zpmee 6 ndmihistetiony howevenihp ovirus Aloes aoty propagsie andtthe ¢isk of an on-

are pri ily caontenplated, .ceference,to a "suhject.

g0ing, il decting Andlor FEvetals sppific golvRepila Soression h ggvide range of
i tlﬁé%;frs.&.' intd) BN f miRIRTRNS In paiticRfir Gfils majioeblSbecause viral

(eg]?l?sh_e p, cows, horses, donkeys, goats, l|?)1iags),

réplicetien isipefficient, incomplete,(sdimited. i ce, rats, ducks,

dogs, guinea pigs, rabbits, hanpsters), conpanion

animals (eg, dogs, <cats, birds), and captive wld

F%ﬂieﬁh?legqe,w&ﬂmqw Q@ppropeiate of andedirably re b pyxvifil dvector to

sub IS a primate and even nore preferably a human,

j ec A
propsgatetandrpreaddn sells of impertant non proststs cell organs thys making them

i S B SAREE01 g RA G AEBirt i by
e vertoris euirediamd enpeddere an immuge psspatseng and usi ng

reconbi nant poxvirus vectors are well known in the
art. Briefly, honol ogous -reconbi nati on between a donor

TH6Q BRIIBA L B8 AP RIPknd\Rdha Wﬁgﬂgg’gé q tlév&@é frouB!df viruses

pern1ts correct 1 ntroducti Ire

chomsified dragditiciinBy doeordingeiot their hostoranges Eor exqumples avilst type avipox
ucl eqtides 5.. it it i fic_honol o :
e P it BRANGE {105 SR, BE OBV SprAeRy dife hmifing step in
rEpifcafioh iFRSRIGH Mith gefe BXpRedsiincorSiRefficient nniBGPbf dival particles

t'ogether with one or nore of a&gb ot her el enents
r

(Semoapri &Y et ok, Binglogy I 8EH3844#nd Hoxveyer, igenesonder the control of

sel ecti.on of transf I Lni
o] oo bef i S i Va0t A bpeRieh Hlifis man and
Hefz616RbN gHnss areGhtinkdy expressed in this whe (TodopJi @iahg Vaccine 6:497-
sequence_of _nucl eoti des encoding an .
503, 1988; Cox, W. et al., Virology 195:845-850, 1993). In immunocompetent hosts,
some poxviral infections such as, for example, infection with certain strains of vaccinia
in man are generally limited, nevertheless, man is a host species for vaccinia virus and

at least initially, substantial viral replication would be expected.

)

The measure for absence of productive infection in accordance with the present
invention is the inability of the poxvirus vector to propagate in or spread from the celis
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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10 i munosti nmul atory pol ypepti de or peptide are

generated in essentially the sane nmanner, however

di fferent pronoters and sel ection markers nay be

enpl oyed. In a preferred aspect, the present invention

contenpl ates a genetic vacci ne construct conprising

an avi pox vector which incorporates and, on

adm nistration to a subject 15 expresses in a cell of

sai d subject, a sequence of -ifel eoti des encoding a

prostate specific pol ypeptide, or a honol ogue or

derivative or anal ogue thereof, wherein said avipox
p(\‘:l(ﬁﬁh@rve%?m WherdbRADEAY, Hhidr i, VhlthS ifectpbctst and

erei n expression products of ’sai d geneti c vaccine
construct stinulate a prostate cell specific inmmune

FOE R rveidaire . B8 SRt o, Srdrfase Dl " il Bivention, the

r&BﬁM&ﬁﬁt mﬁox qiéluging RIWIpeD! vertcts | of/ thes peésent invention do not
heteroI ogous protein. The use of fowl pox virus in man

oy infectmoaraviandwsi¥ecause i munity to fow pox
mould not generally be present. In contrast, a |arge
proportion of the human popul ati on has been exposed to
ﬁﬂﬁﬁﬁ#ﬁmﬁhtﬂdﬂﬁhﬁmmﬂhrﬁ@&bﬂkﬂﬂ&ﬁhﬂh@ﬁxﬂﬂhﬂsnuﬂonnmqrheengumwmﬂ
regi nes. a result, the |néroduct1 of, 25 vaccinia

bv.m@tboqimkaownnam aPAtAPE sy iRl example, some
a%pee[ Bf ¢ is#s| Mrtho éf'égﬁ ﬁ?tﬁr aédﬂmhhp&mrus strains are
tatl on neut

e vector al 1 sed before any
vadéswodiand replidation sdeﬁlc’ave xpocinis vituseshkavg dieen igeneraisd; yedeletion

ckcthoshaudast senssilerbn M hbn O] JIP O BP0 Also

r%@.[caﬂ@ﬁ %ﬁbﬁg’t By aﬁéﬁhﬁh%ﬂﬁéﬁaﬂsﬁsﬁdm%dﬁﬂsvaoﬁm virus (MVA) are
presse useful for detection such as hy protein
eaamplw ofnpbxadiuses mghréoonot mdumlmsfyctbaée@aas §'§1;%°t Such

tg g{)ese t ve tors ma g%égwaw?ssageofmes

"G, i%Péian Sﬁélhél&m( o fibidblasts. chai n reaction
‘?L %‘ﬁ sequence speC| fic 5 hybridization probes
(SSO, single-stranded conformati onal pol ynor phi sm

I‘gﬁ%{}%“gé@ GE’?’WQB’”@% vﬁ'ﬁlg% @‘%t IIE og’gﬂ%xample, avipox (eg,

- follpoX)Luasg g@gﬁ* penghinped, pmeupnxanﬂ'thnpml (ng,t wamma} capripox (eg,

t hese. ther .aspect of the present i ventlon

shorR.ciaptal g BP0 B SBARCRRE): b AR} are preferred vectors. A
£h are un|quely formed in
express’pgﬁ products@se% e subj ect :

Although human subjects are primarily contemplated, reference to a "subject” should be
understood to include mammals ineluding primates (eg, humans, monkeys), livestock
animals (eg, sheep, cows, horses, donkeys, goats, pigs), laboratory test animals (eg,
mice, rats, ducks, dogs, guinea pigs, rabbits, hampsters), companion animals (eg, dogs,
cats, birds), and captive wild animals (eg, kangaroos, deer, foxes). Preferably said
subject is a primate and even more preferably a human subject.

Reference to a "cell" in "expresses in a cell" includes expression in antigen presenting
cells such as dendritic cells.
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genetic vacci ne construct. |solated antibodi es nmay be
nmonocl onal or polyclonal. Alternatively, fragnents of

anti bodi es may be used such as Fab fragnents.

Furthernore, the present invention extends 15 to

reconmbi nant and synthetic antibodies and to, antibody
hybrids. A "synthetic antibody" is considered herein

to include fragnents and hybrids of antibodies. In one
enmbodi ment, specific antibodlles can be used to screen

a sanple froma subject for the presence of

expression products of the vaccine construct. 20 :
ThE ggﬁe?ﬁf:ﬁrﬁﬁhantﬁies ke pRRbiirky fif geRedtifip @0l sthgeoodbimant poxvirus
spéci fi

I body response to a _proteinaceous form of

vechers weecwilh nown $u thecart. nidsiefls homalpgoys gesombingho a donor
bj ect ' | o i <\ .
reSqRpRlEcD yerpr ahd 5 poky ) WRREH KBS el chftods Mraduction of

ﬂ%o AbGRE! sRRndtR! i Thea @endan @éstol reohiprises ta aequence | oft epcleotides
or exanpl'e, sandw ch assays

25, and, FLI SA. , Bot h
pertittingmite| spagific rbomsawre@mbi%ﬂ%g%’ltgm HEHPL BRpquence

o R 284 e { ol REGEE RO Bl Gl i phd 6 ore of sy
oftiek eleRichs relirddl for pemlificativar in mpmkasyiotic hostseleetiontef transfected

art. Polyclonal sera are |ess preferred but €., 30 :
oells, 40 \iesngeription of pucleia s R é'cthﬂblemg . Ffegmbinants

bosat,0 iflﬂ{hei‘“' i T£Cdelgéhce2 GPURGCIOtidRs encoding an
skc%tagi ﬁaé’\égﬁg orm oé&aﬁ%tlnlﬁgecul(:gaeg rrareker, or anti_%l:i)Piﬂc1
iafinestirhelatonf , polfieptide| drepeptidy ster @eneraigdh im esspntialy the same
and isol ating specific,sera b n f
oG BTSRRI 650 SRReA gk s 3 oplored
produced by this nmethod are utilizable in virtually
any type of inmmunoassay, they are general

ly less

1h a preferrbdomspects theopresénd inysstion contempleiey g asRgtic yagpine construct
the product 5 The use .of |l n@N}i H=- biect
CORPETE L JVIPeX ﬁ’gf#’F Hinch Ir‘@&g[%‘g%?ragg’ %iécause 0 ﬁbn?ﬁ’ea subjee
xbidsidsYint # delloskugeRd t i, beugnceq ofi muclebtidesaentoding a prostate-
honogenei ty of the product The . preparation oﬁ f, wherein said
spotific Golxpeptide, ari ;hamploguench SeTinstye oM RRRloRRe

L oduct | : _ . . WheRlA ekirai ducts
R R St 400 sl R A GRAL hishiion o
dfisaidafentiiovacehe construct stimulate a prostate cell specific immune response.

A fowlpox vector is a preferred avipox vector. Fowlpox viruses are preferred inter alia
because, they express appropriate levels of heterologous protein. The use of fowlpox
virus in man may also be preferred because immunity to fowlpox would not generally
be present. In contrast, a large proportion of the human population has been exposed to
vaccinia virus as a result of prior vaccination regimes. As a result, the introduction of
vaccinia virus into a human patient can provoke an immune response to the vaccinia
viral vector. In this situtation, the vector may be neutralised 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 mucleic acid based assays, or
expressed and useful for detection such ag by protein assays including enzyme or



10

15

20

25

30

10 be done by techni ques which are well known to those
who are skilled in the art. ' Another aspect of the
present invention contenplates a nethod for detecting
a proteinaceous formof the instant genetic poxvira
vacci ne construct in a subject said nethod conprising
contacting a biological sanple fromsaid subject with
an anti body 15 specific for a proteinaceous form of
the genetic poxviral vaccineltenstruct for a tine and
under conditions sufficient for an anti body-antigen
conplex to form and then detecting said conplex. The
conpl ex may be detected in a nunber of
m§g§§§§%§ﬁgggagy Vestern 20 blotting and ELI SA
procedures. A wide range of i mmunoassay techni ques are

Rt Gl 608 3495801 o 48 ol ot & oo
a.ﬁd]'fdlé" PBFyniRade aiaﬁgiewa (m)dhgase chhinGrefutionQUUR); seaiience specific

assays of the non conpetltlve pes as wel |

i praheal (330 aegformstipnal m@@mhsm (SSCP),

%Wﬁ%% i 59?4“*’%?%“‘3” f%%gndﬂw‘?%”ﬁﬁgsﬁéﬁnaﬁé H Sikuding oy,

enBdte mﬁminowﬁm@bmd laysays antl canbipstionsefthesef avour ed
for use in the present invention. A nunber of
varl ations of the sandwi ch assay techni que exist and

hle?rﬁgéc?t%: f&e&e meest bi ﬁéﬁ&ﬂnﬁntlbody which is

avent I'n a typ| ca orward assay,

demahﬂineﬂ rbgobpanpesowﬂgem ave juniguilyl formed dm expression products of the subject
substratee and the sanple 30 to be tested brought into
geRFicYaEcing FOPSEEY hound nol ecul e. After a suitable

period of incubation, for a period of tinme sufficient
to allow formati on of an anti body- antlgen 19-

Imbatpd eﬂmlbadsecmn hﬂtmpwp}owegq fpolyolenal. he\lmqbgg}y, fragments of

P ey - e AnERdp 55k SBLEE, RuPREH, S trespot invention extends

tb &séummt af:u Aumemm dntibbdies aid mmbody hybridse Af 'synthefioantibody” is
of anot her corrpl ex of antl bo nt |o§en ﬁel | ed
cangidesed hereintp inglude % away, and

the presence of the antl gen is determ ned by 5

" observation of a signal produced by the reporter

Imbhe etibedinidie, spesifictantibadiestdanbe used to goreen asampls from a subject for
L e e SRR o

cont ai ni ng known anounts of hapten. Variations on the
Alternatively, the ability of a subject to mount a specific antibody response o a
proteinaceous form of the vaccine construct may be used to determine whether a subject
has previously been vaccinated with the subject vaccine construct. Techniques for the
assays contemplated herein are known in the art and include, for example, sandwich assays
and ELISA.

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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forward assay include a sinultaneous assay, in which
both sanple and | abell ed anti body are added

simul taneously to the bound anti body. These techniques
are well known to those 10 skilled in the art,
including any mnor variations as will be readlly
apparent. The sanple is generally a bi ol ogi cal sanpl e
conprising biological fluid but also includes to
supernatant fluid such as frdfra cell culture. Methods
of sanple preparatlon are well known to those skilled
inthe art. 15 "Reporter nolecule" as used in the

cONRERP t seRitR CrbhCaiel Afimal(eAdts 1Si)laﬂﬂgeep&cﬂimﬁsmhby tanyi of the known

chem cal nature, provides an ana| yti i d t|f Ie
ugmglngadsmheah igues. Although anti &Eﬁ%u ¢ utilizable

i R e 8 i s, e Lé"“g*““‘@?%ﬁvi“r"g{m’d because of the
pﬂﬁhﬁﬂlﬁmgdheitﬁbﬁﬂiewedm assay are either enzymes,

fluorophores 20 or radionuclide containing nol ecul es
radi oi sot opes) and chen1|un1nescent nol ecul es.

13%”] Uga%g%s? E?"he setaﬁ%ggn ant | g%gs, general Iﬁmsbecause of

the abilityt ﬁarpiodabwﬂmmm Inege qmmms #ud the homegensity| of the product. The

mr e fﬂ%@&o o egwbpggﬁ; Icala gge%ﬁt\g eon\%ngf]@%gdd' Wgﬁ derived by fusing

A\ R Sell ihotpes Sdrisitized thuﬁGghmc;nqpmmuoncmn
enzymes inc u rseradlsh per oxi dase, se, .

tevdotie by techﬁumegwhmhtm wel kmowndo ﬂ;qsawhﬁ@r?)ﬁeﬁifﬁﬁk% at.

anongst others. The substrates to be used with the

speci fic enzynes are generally chosen for the

ﬂ&ﬁé&c%ﬁ?t P f‘f{i@ﬁﬁk yﬁwlenmn tdﬁﬂtenrpmeesq:)andﬂm@ for detecting a
enzyne, O et ectapl e col our qn
mtei/mpememnefs mtaaaesewapmemg FiaeS3ia CRuTugh n @ subject said

i das J"Eac FRIn? ¥aidl SbjQE SHtIE tibod,
lgﬁtg'gé °§fné§is EI d a ?@uor es éﬁt g?)gduct rat her o & Y
speéifictfora Wt@lﬁmﬁs €orml bf theagenstio poxadirad vacing eonstrctyfor a time and

cases, thee eIIedatlbod IS t

undes conditions 8 S erpoR-anaeqn, GmPiFs I e, 4R fhen detecting
gag‘g @ excess reagent ‘i's washed away. A sol ution

-20-7C

ntai ning the appropriate substrate is then
added to the conplex of antibody-antigen antibody.

The substrate will reac th. .t t
The BrrIenss: 18 GOMPYK, A L%%Wf%ﬁ e Vi sugF'gﬁ %%g A%y Western

tiakfly AREIBA ?bB&IuréhU N]Mdeahﬁgh oftisniAtmoassay techmques are available as
spectrophoto

emnbm Bewfbmchfm%! Il.ﬁé \ngenb I ?ﬁ hﬂ? h‘@ﬁé% %‘is 653. These

?\R‘loes ﬁ:g{h single-site and two-site or "sandmch" assays of the non-competitive types,
as well as in the traditional competitive binding assays. These assays also include direct
binding of a labelled antibody to a target.

Sandwich assays are among the most useful and commonly used assays and are favoured
for use in the present invention. A number 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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5 nol ecul e" al so extends to use of cell agglutination
or inhibition of agglutination such as red bl ood
cells on latex beads, and the like. Alternately,

fl uorescent conpounds, such as fluorescein and
rhodam ne, may be chem cally coupled to antibodies

W thout altering their binding capacity. Wen
activated 10 by illumnation with light of a
particul ar wavel ength, the f8orochrone-1 abel | ed

anti body adsorbs the |ight energy, inducing a state of
excitability in the nolecule, followed by em ssion of
cb:hplelxl @hdecond antibalyaspeeificsta thecatigen, ldbslied with a reporter molecule

AT S TR vl i il e o
sﬁ@fciétﬁﬁ gér l}fnl% i‘od'ﬁl%ﬁw B8f ¥aothd %ﬁﬁl%ﬂnﬁbodﬁﬁﬁt@en%ﬁ?dﬂeﬂ @ntibody. Any

reagent, the remaining tertiary
unmpﬂedmatenﬂlslst wgshedmeanddhe Ipredeincthof dhe @htigen is determined by

3?5150 ri 8 Shgav @?&Md&;hﬁwﬂ uorescezcaeﬂe blﬁ}e E@P may either be

SReR" Ss&@ﬁa ' Al CorO@ialy Beruantitated b
eétgg ed%I n t c,ﬁaref ﬂa‘ﬁghgﬁ’gjgggﬂ. cul arP Y
cpmphring svithf ocontrod sapplescontainipg kocwn Hmeswtsy of m Variations on the

epo ter rmglyéul es I%uch as égglgmﬁ%%g Taénsple %()i/lsgelslgd antibody

a?@a&lﬁ' sﬁﬁﬂ%negﬂslfr hethe boaad antthody SFldse mechquﬂstite well known to those
I ncl udes the products of transcrlptl

skﬂhdsnﬂ:mﬁmcm@mn@mgm}wm@w“a} &JKPPB%}'W
products but the activity of transcrlpts in RNA form
is not excluded fromthe scope of the present

Tesaniplofs gerallya piblogial smpletmn@mmchwlnglcal fluid but also includes

polypept|de IS use n nd |ncludes a
tp SHpepeniiE gﬁ'& el caftirsy, etodh bt HHEPIE FFihgosion aro el

l&fovﬁrtgiﬁ@sta%kﬁ%gt antl I ud| ng prostate cancer ceI l's,

and 1's not su ally expressed on the surface of
non-prostate cells. In this way, an inmmune response

,ﬁs di.rect Edelépeciugeirdcaltbx to r%%%g%g%%%ng qggl%ule which, by its
dﬁ%ﬁﬁéﬂbﬁtﬂi@ Eiﬁbﬁtl@s zﬂPﬁﬂﬂPﬁRﬁllﬁ dengifiablewighat shicheallolwscthe detection of

low I'evel of -21- simlarity to ot her

qmlsmbpmdi @otibodya mmentmameselﬂ@p apelitghye jon cuaptitative. The most

an | n@g %é%&@egllﬁ%‘i&&&f{sﬁﬁgﬁec'%&hﬁ’eﬂz@mﬁ, fluorophores

or radmnuchde containing molecules (i.e. radioisotopes) and chemiluminescent molecules.

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,

 generally by means of glutaraldehyde or periodate. As will be readily recognized, however,

a wide variety of different conjugation techniques exist, which are readily available to the
skilled artisan. Commonly used enzymes include horseradish peroxidase, glucose oxidase,
B-galactosidase and alkaline phosphatase, amongst others. The substrates to be used with
the specific enzymes are generally chosen for the production, upon hydrolysis by the
corresponding enzyme, of a detectable colour change. Examples of suitable enzymes
include alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic
substrates, which yield a fluorescent product rather than the chromogenic substrates noted
above, In all cases, the enzymeQIabeHed 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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pol ypeptide and rather than cells expressing a cross
reactive epitope not determned by a prostate
speci fic polypeptide. 5 By way of further
clarification a prostate specific pol ypeptide is not
substantially expressed on or near the surface of
non-prostate cells if it is expressed at a | evel of
| ess than about 10% of that determ ned on or near the
surface of prostate cells a#@nore preferably |ess
than 5% nore preferably |less than 1% even nore
preferably | ess than 10 0.1% even still nore
19 atehﬂibsﬁa@ §900ein 83RA t6etheSddmplexof antibody-antigen-

preferably eSs than 0.001% In a partlcularly

antibeds Fhecsubstiasel wilk seact with theipnzyme inkedriatee sssend pntibody, giving a

o ARESHAC Ay B e SBERL TS speptotometialy,

tolgive kb filicatidn D ehd athewit|of apteh vhich oais presentcinl the sample. "Reporter

|nclud|ng prostate cancer cells and it has be sed
equlel) also extends ite usq of coll aeglutination prdnhibition fwiwon such as

mg@g@r%g SI m{’% ’@Yﬁhnown g:notn& ﬁg' gngn?hglu:ll eoti de

encodi ng nucleic acids. PAP-also has a range of
honol pgues whi ch exhi bit, a high |

of am
Allerpats b@l Hypregesnt ceQIBRRYR: d§| IﬂJ‘Fthrarsta %gﬁ’é’ ¢, may be
%ﬁﬁlﬁ&%’ ffigothir Hifdihg 'capacity. When activated
%%P pt| es an el r%ﬁencodl ng nucl eot i dée seql}gnces

ilbunringtiod yith dxglnnﬁhaxmmulmmgmgﬂx, Bhorghiogne-labelled antibody
6%93@2% Sl et ndugiug £ Jic ot Sxiabiioi sl MBlseple, followed by

el ¥SMnF Qhéjﬁ%]htva?@ cRaralRPiSHe ccﬂ uiﬂjoedd!wtﬂﬂé vithfa liglet microscope.
present 1 nvéntion a derivative of the subj ect nucI e
Aadidhe Ebhy thediwresasnttlabeller ansbodin i allrad e first antibody-

h%\fﬂe C?“Prﬁ&h?l %ﬁ% i hzm%nae/égﬂ mP‘éI*?m ,‘gﬁ?‘fgﬁltﬂlﬂlﬁalw "Bomplex is

tHERdbipost terthe lidhytoft tlﬁnq:prmiaw evovelength. nThee ﬂucrescence observed

nucl eotlde del etlon ertiops or sub titutijons.
%myw& of | A moleHlse pb Antepest Rt icmuolSGRsceite and EIA
Shlarl ferred for the
t%ﬁi%éﬂgn & hgﬁ’tp 1P eQEbIEkREd i Me M%nd%?éb&ﬁ y preferred for

ol ypepti de expressed therefromis
presérti nmeéthod. eiffowaver]. other reporter molecules, such as radioisotope,

chemiluminescent or bioluminescent molecules, may also be employed.

" The phrase "expression products" includes the products of transcription and/or translation.

Accordingly proteins are preferred products but the activity of transcripts in RNA form is
not excluded from the scope of the present invention.

The phrase "prostate specific polypeptide" is used in a broad sense and includes a
polypeptide which is expressed on or near the surface of prostate cells, including
prostate cancer cells, and is not substantially expressed on the surface of non-prostate
cells. In this way, an immune response is directed 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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-22- Preferably, derivatives have at |east 50%

simlarity to the pre-derivatised or parent nolecule,
preferably at |east, 60% 65% 70% 75% 80% 85%

90% 95% 99% simlarity to the pre-derivatised or

parent nol ecul e. Sequence conparisons are preferably

the whole nol ecul e but may also be part thereof,

preferably the conparisons 5 are nade in a conti nuous
series of at |east about 21-Rdcleotides. The

nucl eoti de sequences of prostate specific

pol ypepti des such as PAP, PSMA and PAP and are
s&wmhﬁﬁhﬁdnhﬁrgﬁ shbwphﬂgnts'ﬂh@ﬁhﬁ&hgﬁmﬁﬂﬁpﬂﬁsanlmmnme
are readlly obt al ne wel |l known screenlng and
T@P@W%gs iseptgd sprefe q;em&wt oo iwEqstate rqella  gxprassingya gyostate specific

W' nant ﬁﬁ)‘%ﬂ?&l gﬁ??ﬁp}e\/\%%fﬁ? ran%?ﬁie?% en?tsde'%egmmedbya

pmmuuaup@mﬁﬁmnh¢mphﬂblomed by testing or expression and
testing of the expression products such as by testing
its ability to induce anti-polypeptide i nmune
B SRDaF furflli Slh@fcdton: a JR64tMB! dpesific BolyPéptidBTidi Adteshbstantially
ve ot her useful properties such as”to enhance
qxpmsmlsom noad ther suface of nmmpmtatﬁ callsdf Biip ﬂqssﬁad at a level of less

RERABRE 109,28 356 JerBRUT 57 of Hlar 7 ¥HERSS SEPRY: ol end more

fels@ kanf 398 Cﬁnbeuﬂ bty wsa\tmgmg @vén @0 preferably less than
feat ures such as nodifications which permt the

O LYoy pean stilbmore prefierpbly less than 0.91% emepensyes stild yrgre peeferably less

*%RQ p*&g pol ypepti de. 20 Anal ogues are not a part or
ﬂ orm of the parent nolecule but they have an
anal ogous function Anal ogues may be reconbi nant or
synthetlc and ef erably have enhanced functi on over

Inire pprdicularly refesrefl embadiment; thecBbinet presfate)spepitic polypeptide is a
%HI% ﬁi?ﬁéﬁiﬁ‘ﬁs@p' pr tEIk SHGatitP YciRCpkiaphatiRd (PAP) is

I'T "expr esse sTmmc certain
éxpressel spgcxfmhlly)m the prostaté eeHsdn¢luding peostate cancenheells and it has been

Mé’ﬂ P15 s porpiket gy Bels cRats. iaitiRRy 3P SRl o 1ow level of
Specfﬁl‘y ahd AibRotidd SéjtiéficeSfififilatity td RhdWn @P&eﬁﬁ%ﬂ&ﬁeu encoding

Ic forms of the polypeptide. Species  honol ogues
mmmh@dsrmral@chasarasgm egues whieh:exlibip a ighrlevel of amino

7 RETESIRh SPeBRe Bt gLes. By “venogenbi e i<

Homologues, derivatives or analogues of prostate specific polypeptides and their

encoding nucleotide sequences are clearly contemplated. Generally, such forms exhibit
comparable or enhanced function in the present invention, relative to sequences from
which they are derived or based.

For the purpose of the present invention a derivative of the subject nucleic acid
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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meant the use of fornms derived froma different
speci es conpared to the species' origin -23- of the
subj ect. Thus, for hunman subjects, a xenogeneic
prostate specific polypeptide is any formwherein it
is not derived from humans. Preferably, honol ogues
exhibit a high |evel of sequence or immunol ogica
simlarity. Derivatives and anal ogues of the instant
honol ogues are al so contenpl~@2ed herein. 5 Useful |y,
various algorithns are available in the art that
permt analysis of peptide sequences and honol ogues

,cﬁﬁvﬂ@h@ﬂﬂhﬁ&ﬁﬂb&ﬂlﬂk@h&hﬂﬂ@Wihﬁﬁwtﬁ@yhﬁWHmwdcw;mnun
exhi bit enhanced function. For

kot el kS04 Yk T Ta5h 4505, B 200 55%, 99%

sélﬁﬂ I atl on %%8%4 ass- w#og%dpl)ﬁﬁeg ueg,c% OODIPBI‘ISOIIS are

piﬂbrd:ly thslwhdlamnlepuhtbm eyraled be parathetbdf,qrefersldy theccomparisons
asses ed in as S ex o in dlffe t i on
i Bnd °&’§h¥1 V\ﬂ ﬁ{i g\,lfggqqlad S’fﬁ nucleotide

wde ?ﬁfﬁ%{ Uﬂ’ﬁgjﬂ PAP and
e eragf |\}g?| VE 'n cﬁésl %Icgg%dpﬁg?% ?)nfd t he e

pubhshedl mrﬁe:ﬁ:anh dHpratloguesf frombotheri srieqigs tage seadily cabtained by well

régllterren.t of a nucl eo | e sequence encoding a
'i de under | ow stringency
cond| tions at 42C nor e preferabl y under nedi um

stringency and nost preferably under high string ncg/ .
Buowtional odesivatives snay w:nnsl by ANYarous andnaay bessynthetic or

o5 gg%?‘ a‘ﬂgﬁgw o mam de angéh g%)wgg%m llowed by

ahmgt orkxpiehsiontnd ®sting 6Dthetexprebbiom ptoducts such as by testing its ability
hybr| di zat | on and af |east about 1

t I t .
amm antispolypaptide ARmpng TEENREE | o tg@ﬁ& 3??1&3“‘1%#&3’ be

enper a géﬁeel %&tm%ﬁﬂ%% and% %’gﬁﬁ&gﬁ%er at uraggﬁresentahon

ofs ahle tampéchqmpﬁde i atderartd/ enhanoe gthee imimusen zesponse  thereto.

girl ngency g!gn t| on g&@g/g&ygﬁ g&cgf%whgs{audes additional

fe 3h las ﬁﬁ%ﬂdﬂiﬁoﬁé) rREh ig@sér peptide to be
Mto at | east about 0.9 sal t for ridization,

dlsungnsheéaserthbmﬂdmm@tde | east about 0.9 Msalt

for washing conditions.

Analogues are not a part or mutant form of the parent molecule but they have an
analogous function. Analogues may be recombinant or synthetic and preferably have
enhanced function over the parent molecule for instance by excluding
immunosuppressive epitopes. Analogues may be designed so that their expressed
proteins mimic certain immunological or physiochemical property of the prostate
specific polypeptide.

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



10

15

20

25

30

Hi gh stringency includes and enconpasses from at | east
about 31%v/v to at |east about 30 50% v/v formam de
and fromat |east about 0.01 Mto at |east about 0.15
Msalt for hybridization, and at |east about 0.01 M
to at | east about 0.15 Msalt for washing -24-
conditions. In general, washing is carried out T. =
69.3 + 0.41 (G+C) % ( Mar nur e& at, J. M. Biol.
5:109, 1962). However, the T235f a dupl ex DNA
decreases by 1C with every increase of 1%in the
nunber of m smatch base pairs (Bonner et at, Eur.

J.
ofthesubject. Tars] for Ismapssubleotss i xemogeneicipiestats spenifio pelypeptide is
i n.the hybri di zatio ondi tion ccqgr di ngl 5 " .
e o herpi 5 i B 0 Bt ReeRR L Repolbiues exhibit 2 high
leg6r & diee b th@vholo sifnilafifie Detivativés andavaloghbd 6Fihe instant

0.1% SDS at 25-42C, a noderate stringency is 2 X
h@sologuésase also contemplatglipreint a tenperature in the

range 20C to 65C; high stringency is 0.1 x SSC buffer,
0.1%wv SDS at a tenperature of at |east 65C. 10 The
Uséfally,’ saridusadlgonithmasary evdildlsle dhrthe el thie pemuie Gialysis of peptide
identity between conpared sequences _at_the nucl e0t\lmﬂf .
sesuenges And hanaplogsies) therppf to- detgemine; the Jikglihond,that fhey; will exhibit

L d Y el ari L i S
cdiipR Bnbfioh. [ Rot Eldiiple, thE PP algolithe IPUMERK.C. et al, Journal of
Iflintihalogy 1 52:068-d 78,1 9) estimbtes helfrimes ofhdibsecintion|far MHC class-I
to, each ot her, at the structural, finctional,
Pﬁ@@ﬁ'@?ﬁ‘%&@%ﬁﬂ/ or conformational |evels. 15 Were
there is non-identity at the am no acid |evel,
"simlarity" includes am no acids that are
Simsilarity hat| the snucldiaitacill lavebandy be rassessad thessays waploiting different
functipnal , ,bi ocheni cal, .and/ or ,conforpnati.onal | evels. . .
hybyi S”&&H?%%&PFPH Bl DA, 8 R AL T 8 RBpIRIR giibed in
ANSHbEL 3F 81, , 202D Fréferdbly, A deritive aticléid Acidemblectle of the invention is
|dent|tg rather than simlarity. 20 Terns used to

capable phbybridizing de a wverse somipiomaens of \aoaycleatige sequance encoding a
"r

RBIE RS0 b5t Bk ARGy s sPUBICHRR prefoably
undEGhialios striipiehéy and mostpreferibhoendet hiphgtréipeacy conditions.

simlarity", "percentage of sequence identity",
"substantially simlar"” and "substantial identity". A

L3438 OANBRER o LIRSkt il SOUF B it o0t

ahlzastmboutLifi% v/v formamide and from at least about 1 M to at least about 2 M salt for
bybridization, and at least about 1 M to at least about 2 M salt for washing conditions.
Generally, low stringency is at from about 25-30°C to about 42°C. The temperature may
be altered and higher temperatures used to replace formamide and/or to give alternative

stringency conditions.

Medium stringency includes 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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i nclusive of nucl eotides and am no acid residues, in

| ength. Because two pol ynucl eoti des nmay each conprise
(1) a sequence (i.e. only a portion of the conplete
pol ynucl eoti de sequence) that is simlar between the
two pol ynucl eoti des, and (2) a sequence that is

di vergent between the two pol ynucl eoti des, sequence
conpari sons between two (or re) 30 pol ynucl eoti des
are typically perforned by cgaparing sequences of the
two polynucl eotides over a "conparison w ndow' to
identify and conpare | ocal regions of -25- sequence
conditidml I genefal, wwlmg issarried oul Tyl'= 683ek 6.48 (G4 C)% (Marmur et al., J.

Maloiah et To9,J57% Reotryatobe T of s wiitet ANA Seitiine by 1fopith every
i émé“oﬁ%‘ ﬁf" Slgh; gf Sﬁfﬂi&tbﬁ%a?éjﬁkﬁd EBomreF efl @ e@uﬂrus Biochem.

. €. gaps) 0% or | ess as col ared to

t he
46@9383@38,@%);@@@13 optmmémﬂme &gqqhtmm Accordingly,

2 ﬂ@ﬂé’tlofgé‘? or %E.Fm ﬂg&%ﬁg gP&%n&nen?ymeSSC

° eFlEI6AHS ly 2 X BBC beffers 04 % w/v SDS
"?%%ﬂ‘)gﬁn{?%?ﬁ? R %‘r‘f’%‘ﬁm oAy ASTh

aammmm inrthe rngei20%G it 65°Cadvigh stringemsyindrlex BRCtmRer, 0.1% wiv
Rel ease 7.0, Cepet. nput er Group, 575 Science -

“Br % \‘E;\?ﬂeﬁiﬁqgr by inspection and the best
allgnnent (|. . resulting in the highest percentage

horml ogy over the conparison wi ndow) 10 generated b
gmelaum"ua@u@e%mgw Bules exach ld‘ﬂ@ﬂg Cen & P@BXred sequences

ag%nwc ercrw?%e oaghgtg aglﬁl'l%-[ W ﬁ:}efg 13%0%91512@% thd Ricleotide level,

gty DOludes aﬁ‘fwmeebmbg seqmnm which gesudt inndiffstent amino acids

té% 3 of Ausij,eggquigttﬁ@%?c he tergﬁ?‘ seﬁueﬂgﬁ%‘?@%%ﬁ%gxmw and/or

°§ t1 sequences are identical or
unc ally or structurally simlar on a
nucI eotl de- by- nucl eotide basis or an am no

a-lg] gsﬁ-é% at?ll 2 ovea%é 1&52 Qﬂ@%&ﬂ%ﬁﬂﬁ @fhino acids that

ﬁf%’%&elés% ‘eRitéd b efish Bthefi QPTle¢ isOctumd, fumetiomal] bijochemical and/or
i gned sequences over the w ndow of co i son
anﬁaiglem& Iusiperticylarl prfqrreén@nm%ﬁ% muplggtide and sequence

S4B g b iy, ',

Ser, Tin, Ay, Val, Len, |lie, Phe, Tyr Trp, Lys, Arg
%é@p@twlmﬁr&vwrm@g%@&d %%gwgur Sl nop]@ynucleoudes or
ﬁilﬁ%egs'rn %f fud t| Heten nsﬁi&ﬁ&?’d "&Biﬁﬁdris@ﬁ%ﬁ&o&he'sé@.{eﬁbe similarity",

"sequence identity", "percemtage of sequence similarity", "percentage of sequence
identity", "substantially similar" and "substantial identity”. A "reference sequence” is at
least 12 but frequently 15 to 18 and often at least 25 or above, such as 30 monomer 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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wi ndow of conparison (i.e., the w ndow size), and
multiplying the result by 100 to yield the percentage
of sequence identity. For the purposes of the present
i nvention, "sequence 25 identity" wll be understood
to mean the "match percentage" cal cul ated by the
DNASI S conputer program (Version 2.5 for w ndows;
avai |l abl e from Hi tachi Software engi neering Co.,
Ltd., South San Francisco, “@dl-i fornia, USA) using
standard defaults as used in the reference nmanua
acconpanyi ng the software. Simlar comments apply in
sequthod bigdilaeiy. ACQuRpasiscRl Winkiawf'trg‘fcrsSﬁ a 26nceptal segment of typically
accordance with one aspect of t present inyention

12(ceatigionsresidues that i cempared se A &s ke, a%qqﬁec cppatison window

nfP S AR S0 L) Sy 06 0 Gompr o B

reforensé Bécpleﬂﬁe‘c‘@ﬁlclc does nap epdiprise axhkhons mﬂebubnﬁlfoﬁmnal alignment
%
Ofgﬁ/qen nor e gera ml no ﬁ g t han a%ﬁtghSO/ gmﬁpﬂ:%ansonmndow
@b

m gﬂ nédnaacts& st S réﬁfenﬁtﬂﬁm Qi AlgMthiisN@GAP, BESTFIT,
onstruct conpri si an aV|oox vector whi Ch
FASTA; quok BF ASTArid tho Wla@tmsm s Software-Packags) Release 7.0, Genetics
expresses i el | sa S
coube o Ay 9, 0 e o e v
m@ﬂﬂkﬂfc% @l CheHightat Wmelogy Goerahé bemparison window)
e

relgjs;%%ubpg&g%gyect orép oes not prodag%l Vell{emadetothe
t t tat
BLAST fhifl” PF roenifi el Jaf 803 eﬁw%séfubé&“b ! RIGHAL QI A dotailed

1n a part
distiRsich Bfm% ﬁcommra;rmcbe Houna ind it tﬂ 3 ofiAuguted etali ¢
acid phosphatase is a preferred honol ogues which
exhibits potentlally hi gher blndlng affinity for nore

I'I]PIS Lf‘" &&% Hi\g aﬁt?'" " 3Sised héreifieters to the extent
D tgg s[EgS orm1 4 ccor ance Wlth one aspect
thef séquenesemre rnﬂemnnabrm ﬁunctidmlly rorestruoturallys steilasyon acepcleotide-by-

t hat, rat, PAP-deri,ved ifs, exh| |t hi ghe
gl atide (He6i8 o7 FEHBO AP ORBIEG) B (gl SYRE (Bt 8 comparison
TE@P dﬁk E“E)tf'sE eneewnﬁwgm é.@é&ﬁﬂ@ﬂ@lcﬁlculated by companng two
M nitstrat on IS proposed for 20 sone appl.icatj ons,
optnnﬂlyr alighed cequenced ove:rdhmwmdqw of tcampenm éetermmg the tmber of

T mﬁg t | crehcga?gggse (P 4:1 g%ﬁg&nhcal amino

acid residue (e.g. Ala, Pro, Ser, Thr, Gly, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp,
Glu, Asn, Gln, Cys and Met) occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the total number of positions in the

window of compatison (i.e., the window size), and multiplying the result by 100 to yield
the percentage of sequence identity. For the purposes of the present invention, "sequence
identity" will be understood to mean the "match percentage” calculated by the DNASIS
computer program (Version 2.5 for windowé; available from Hitachi Software engineering
Co., Ltd., South San Francisco, California, USA) using standard defaults as used in the
reference manual accompanying the software. Similar comments apply in relation to

sequence similarity.




particul ar nmechani smor node of action, the use of a
xenogeni ¢ honol ogue is provided to assist in
overcom ng self tolerance and to illicit effective
effector cells such as, for exanple, CD4+ and CD84 T
cells and Natural Killer (NK). Effective T cells are
25 generally high affinity and/or high avidity immune
effector cells. Conbinations of xenogeneic and

i ndi genous prostate specific%ﬁﬂlypeptides are al so
contenpl ated. Another aspect of the present invention
provi des a genetic vaccine construct conprising a

Ipéwwcbrdmevwith ohe alspech og iteopresent imeentionl, the prostate slpjeciﬁ? polypeptide
adm nistration to ubj.ect expressges . in 30 ce of . .
hes 0 9By i, abput e Aoking fack( BB 48 8Bk RARGalg Proteins in the

I Lo | 04
SHERO0PRRRE prAERLISOUR Sostalt Gelifll o1 RpHAp BEF BY 34 than 60%, even
mébrepeéferably mb maie thaw about 56%amino mcideimilarty.

productively infect said subject and wherein
expression products of said genetic vacci ne construct

Ahdthet %&g@o{’ A8 { fbRnt Shventiof Cédnsequefly "Frovides PP Rfietic® vaccine

The ph “stimilates a prostate cell specific immune,
qoastpest Sothprisiog ancavipax vectercwhich in¢arporstes gind; ow admiistniion to a

ofr. ot herwi se stipul.at.i.ng.a cellular [or .| Ly .
aipesisin heellar 3bia et fsodyelf Sflefiorst BicBting a prostatic
gl PhoypRAtase) hnd/oP a%haﬂs?ﬁp@ca&ivaﬁwef sl odicherdof,cCWherein said
is expressed on or near the surface of prostate cells
10 avinaxecing dops nudmaednctiyply dnfegtsaid subject aud wbersin expression products

RIS o RS oA oG D bt s

prostatitis including antigen specific cytotoxic
cells which jnhibit, |lyse of otherw se,down regul ate
PrepertigApon itgent, fpiengeemets BAmologag of 0 ottt acd Bhosphatase

{4 NC, i . i» . :
R SR BRI bt LRREF bl Ay for mor
15 HLAanolecilexthen tn ireligenous prodtatic peid phesphatase hemolaguedi ng

prostate cancer cells, if present, and is not directed
to other cells 15 in the subject. As previously

BodRYaIaRch with o Répbt 6fhe PRsEntFifibériiRAThe hveéawe hae determined that
the present inventor has sel ected pol yrgeptl des which
rat BARsdasived anotifs epkibitthigher bindieg pifinitiastfor mave Hiph aolecules than

furt her, . exhibhid a ingielerde il ' i
thAeL EPFRISORE dhotis. “AbSinBlS orRlpo, AmBfibttin s proposed for
20 donee applications. 2QA Yeeferred xehogeneichfimmaof! paostaticsacid phosphatase for
including In vitro . and, in yi vov?,ssays ar avaLéﬁIk;]I_e %o
partieular use in human subjects is rat PAP. Without mtemﬁng to ited 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
25 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
30 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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or predict the effectiveness and/or suitability of
particul ar genetic vaccine constructs wthin the

scope of the present invention. In particular, various
cellular and animal nodels of prostate cancer in

humans are avail abl e including primte, dog and rodent
nodels. 25 In a further rel ated enbodi nent the

prostate cell specific imune response is enhanced by
co-expressing the prostate spétrfic pol ypepti de with

an i munostinul atory nolecule. 30 By "enhanced" is

meant that adm nistration of the present conposition

pexvigub svectoradodar fstt pioductively dpfect baid subjecs cande shercie expression
whi_ch |s nDre effective in treatin preventlng 2
predusts of_sakl genstic aseing congruct @ﬁw&te idsproptate eqlh pregt ¢ immune
ﬁgﬁﬁméhe i mmune response, if any, in that subject

prior to administration of the present conposition.
Accordingly, another aspect of the present invention

ovj des netlc vacci n o struct co sin
’g@? "Th ]ZP D mcluc?es reference to

" iHafifing % |
sa| d;ﬁgst{)r ect , ahsequence o?%tl gmglﬁcoﬁ hufiforal immune
M poisatin- HSFBBW to ok ygremdrel antigenic icompbents: of a prostate specific

Wﬁ“ v tlvegmé anal o ue torﬁegnﬁﬁ%??ﬁ’rhmse%%engﬁ%g?g é:ells including

plosiaty Barfcet @ellspolﬁ d prefuiesd @ﬁlbﬂéﬁenﬁ,oﬂleﬁhﬁﬂw respbise comprises
I nfect said subject and wherein expression 10 products

eelludaxi andybnmoral responisesc selficisnt ot gepetaty limmung presfstitig dncluding

5y B, St Sl SRS ' 5 D s o

Refibe driolifefdtiotdF prowaty Rel indhaling ptbﬁlﬁfbtdaﬁﬁéﬂ cens,rifpresent, ina
thereof whi ch stinulate_ or enhance a prosfate, ce JI
f iRvenrmoTtePrelesiinsthe Jamaime @apwe tlhéupﬁtﬁﬁ cotively towards

|
é%.,CCI ne construgﬁ%%‘%@ii?ﬁﬂi at o’ry rm ecu gdrrte(\’y?thercem
innthehsmbjeat e Asoprep'mus]iycudnmsspd,ant extploiting self iaptigens in vaccines, the

ﬁ‘gl %ﬁeﬁg i Eﬁ)@g lrﬁ?lfevéraél C oo ég{i}g\r/egg t %pﬂ*gﬁécéc Poet%e prostate

D WAdH tﬂn%edn@réﬁeﬂﬁibltemeﬂr' lB%BI of aifio acid or nucleotide sequence
i mmunosti nul at ory nmol ecul e nodul at es and/ or enhances

simdlaritsnigrasherepeptoins én the subject.

Various algorithms and assays including in vitro and in vivo assays are available to test
or predict the effectiveness and/or suitability of particular genetic vaccine constructs
within the scope of the present invention. In particular, various cellular and animal
models of prostate cancer in humans are available including primate, dog and rodent

models.

In a further related embodiment the prostate cell specific immune response is enhanced
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 ceil specific immune response which is more effective in treating or preventing



10

15

20

25

30

20 Preferred i nmunostimul atory pol ypepti des incl ude

all or a functional part of polypeptides including

cyt oki nes, chaperoki nes, chenol dnes, accessory or

adhesi on nol ecul es such as B7 and | CAM Pol ypepti des

whi ch down regul ate i mmunoi nhibitory nolecules are

al so enconpassed by the present invention. 25 In a
preferred enbodi nent the i munostinul atory nolecule is

a cytokine. In accordance wl8h the present invention

it is contenplated that the cytokine is co- expressed

Wi th one or nore prostate specific pol ypeptides.

phybtdtgelated idiseases op comdition, in af subjecy thakitheimmuné xspensehif any, in
I mmune response o enhan its effectiyeness.
that spkiestauionto admigistrrqn af&@wwm%w@ﬁ- | FNy, |L-12,

IL-2, TNFa, IL-4, IL-7, GWCSF or |IL-6- Even nore

preferred cytokines are one or nore of IL-2, IFNy or, )
Adcofdingly, macther aspect \of- (8- presexiteinvention tpotvides ias genetip. vaccine
11,-2 . is a.nreferred cytol dn i.nter alia. b Qf .
cPRFUch PP scTRE Vet Whish Beciperdins og B dfffriftation o »
S}W%ﬁ&gﬁ Gh 2 Rel RSICHHIS Subfect, 6 seqenbe ufesiclettidey encoding a

mans ‘under

5 controlled conditions. In treatin

rinostate-spedifie qodypeptide or dchomelogus;t dativiative or canalogue Shereof and &

referred. Accordingl el an . : ;
sFagh % aveibisn coming)fh, BURMMEHRRIAGH, tiflells. wherein seid
PoRVELS Webtof QIR | vt NodudtivlyDifedti §aid subjetomndiwhirein expression
I ncorporates and, on administration 10 to a subjecl., .
rendicts; of saidrgenctie vacadne sonsirust straulate a rﬁ?ﬁ %?00150 Immune
nucl eoti des encodi ng a xenogeneic prostatic acid

atase and a sequence of nucl eoti des encodi ng an

IL-2 polypeptide, wherein said fow pox virus vector

et oo e, 56 18 e B s
b B B s o et o« o ol
speciffieripimresrespapse generated dyi the imonmer fystem Bomsperseg the berein
%&%ﬁ%&{l& zsgt,\pvqeq%tc%gmt\rl\uhcit.c b 5‘:8:%88&%&%??&01&% may, in the case
of particular prostate specific polypeptides or particular poxviral vectors described
herein, be required in order to generate immune prostatitis. In other embodiments, the
immunostimulatory molecule modulates and/or enhances the immune response.

Preferred immunostimulatory polypeptides include all or a functional part of
polypeptides including cytokines, chaperokines, chemokines, accessory or adhesion
molecules such as B7 and ICAM. Polypeptides which down regulate immunoinhibitory

molecules are also encompassed by the present invention.

In a preferred embodiment 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, TNFao, 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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subj ect, expresses in a cell of said subject, a

sequence of nucleotides encoding a rat prostatic acid

phosphat ase and a sequence of nucl eoti des encodi ng an

I L-2 pol ypeptide, 20 wherein said fow pox virus vector

does not productively infect said subject and wherein

expression products of said genetic vaccine construct

stinmulates a prostate cell specific imune response.

Yet anot her rel ated aspect 9the instant invention

provides a nethod of stinmulating or 25 otherw se

enhancing a prostate cell specific imune response in
pﬂfmbjcgﬁkimgmzsi ng admnistration to said subject

of an effective anmount of a conposition conprising a

geneti c vacci ne construct conprising a poxvirus vector

Is i

ML 45 3 srefHell RS, ik oBf, bGRTTLE s ARIAY 15 Gafince the fmumune
respotise 6 ¢heo instumt vectbi dmd beeamss of ity decpmented isefetyp i hvmans under

pol ypeptide, or honpl oque, derjvative or anal ogu
cqmﬁsifsom‘ma-tﬁmm SBbigrts; dan Vel ofiftofiges are
pé&ﬁghlate or otherwi se enhance a prostate cel

specitic immune response, and wherein said poxvirus
vect or does not -30- productively infect said subject.

Adm'lni E{,Iryg{]l og] (%Iﬁélt?%’g??ﬁﬁgs’ti C V\%%EM% cog St rlﬁt%%ﬁisgﬁeﬁc vaccine
tom a f6WipBR viish vedtr Whichi ifcdrporatdseandp6w admihistration

requency will S5 vary with the node of administration .
tns sukjeét, exprosses due qellrofrasidosubiocs) & sequgnee of pucleqtisjes spcoding a

i nel udi . ) . _
xepiggons progiaie e DfcknBise 0T At ﬁf"ﬁlﬁ‘émcon%%ﬁ%“&fb‘:ﬂ

OB peftRleadRbR 1Byx §itkis verootalvies nbt productivelycinfexs said subject
P 7 i nt ﬁ%ﬂgﬂgbﬁf ntranasa), | Rt r%scfat '

by" oral , .
anxwhawén exnression produets of said genetic yacsiag SPRSiruct siylates a prostate
SUBDOS] s. Preferred nodes of

@g?ﬁeﬁ@ 'F'a"lg%é/nrega&ﬁo i ntravenous or intranuscul ar,

however, the chosen route will be influenced by

factors such gs cost and the stability of th e
Branottes sspact o8 ths, Breashb Rrection coatrap ity B, asmelc PERAR construct

czéfg?@gglﬁt ?&@&em Yedt6r ¥hidh® 4tb4 Yind 0 Bh aidiihis@ation to a

murie response overall. This wll of course
subjest, ekprassel én st celluef sdid subjecthe seguensetofmugleotides encoding a rat

accordingly is optindsed duri ~el i :
ot ccastt PhesRBrAlR Ao it o ublefidis dhb6tng 3R -2 polypepride,
vHeran BAA FewlgeR vihisiveatoy deds riob pradubiively infectsaitbsubject and wherein
expression products of said genetic vaccine construct stimulates a prostate cell specific

immune response.

Yet another related aspect of the instant invention provides a method of 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 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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Exanpl es include alum |ecithins, BCG and saponins, or

cel lular adjuvants such as dendritic cells. 20 The

vacci ne conposition may be co-adm ni stered or

adm ni stered as part of an overall vaccination

regime, wth other nolecul es. For exanple, the subject
vacci ne constructs and its expression products may be

adm ni stered as part of a prine or boost vaccination
conmponent in a "prine-boost"‘@%Tategy wherein the

i mmune response i s enhanced by 25 presenting antigens

to the i nmune systemvia various formats. Stil
modichieelyisfeot saill abpett of the present invention

provi des a nethod of i munot herapy and/ or

i mmunopr ophyl axi s of prostate cancer conpri sing

AdHInNE31bA drGle Bbndtle Ricking [don@nitiRitipositioR HAYBE Uptihidéed using
conpri sing poxvirus vector 30 which incorpordtes and, .
protoeolsiwhich aret welk knowa inuhe edt , Incpaptiadarctheidose apd frequency will
sai d..subject sgguence of nucl eotides encodin .
Vor it Hhe- s ot ERppTERen ae W £ ey SRSHHIAY fating to the
ﬁhﬁ*ﬂi&ﬂﬂﬁm@%ﬁﬁﬁ%k@ﬂ&ﬁsEﬁﬁ&ﬁﬁg;oWﬁ@ﬁﬁbﬁnéamﬂEPQvabﬂﬁw cancer
vector does not " “productively infect sai d su j ect, and
deivelopinent: X Fhe: somnposifiomymay tbe agminigtered,by any genvepient spute such as

stinulate a prostate cell s Lfd.GCrl se

B ¢ b VEORYeRD  pEabieh, 8ERdias T HRGPERRA? Cauboutancous
infraddrmbl MacEeY or Bupiisitosnfcutése Preferred mbsiea pof ' administration are
includes anelioration of the Sén'ptorrs of

WHAYSEPUS pr IniFaEEIseRlAD ovsvet, She CASER TOHIS YD) b Eiipencsd by factors

=(D

| @fglt]g% Ot %Eﬂﬁmagt?rco‘f‘ltﬁesd&?% as treatnent to

recovery. erence "I mrunopr ophyl axi s"
i ncl udes prevention of devel opi ng prostate cancer or
ate_cancer as, wel,l as a redyct,

h t f
AR “eBelive SRR RRATRSS TOIERISP OB SV HUE RGP F at Loast partly
SBhin tié@ YEdifed ShiinG PERAIL This AT -coutst varyswith 968 status of

were di agnosed as exhibiting a marker for progression

the sabjectrand mcéardinglyis optimised idutipg pre-glinieal and clinigaldnvestigations.
t he poxvirus vector is adm nistered before di agnosis
of prostate cancer. 15 Pharmaceutical forns of the

vtaim_ﬁls a8jufinti By Ebes wbéP b Cenhadicel Hiec@ffidaby of thes gabjeets vaccine.
sterile )
Examples include alum, lecithins, BCG and saponins, or cellular adjuvants such as

dendritic cells.

The vaccine composition may be co-administered or administered as part of an overall
vaccination regime, with other molecules. For example, the subject vaccine constructs
and its expression products may be administered as part of a prime or boost vaccination
component in a "prime-boost" strategy wherein the immune response is enhanced by

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 mucleotides encoding a prostate specific polypeptide or



10

15

20

25

30

aqueous solutions and sterile powders for the

ext enpor aneous preparation of sterile injectable

sol utions or dispersions. The conposition nmust be

stabl e under the conditions of manufacture and storage

and nmust 20 be preserved agai nst the contam nati ng

action of mcroorgani sns such as bacteria and fungi.

The carrier can be a nedium sol vent or dispersion

medi um cont ai ni ng, for exanpBk; water, ethanol,

pol yol (for exanple, glycerol, propylene glycol and

l'iquid polyethylene glycol, and the like), suitable
héthdlbUhe Sadrivatifo Tor HlopRE Theebe Whéréin $4i8 fUx9RAS vector does not

fluidity can be maintai ned, for exanpl e,” by the use

puotluctivebainfoet said subjsct) end twherein Tixpressioncprodunts of spid poxvirus

v S ¥ ofhf S G R bl RO o o weamon
aéprbphylds & tecdaheerobut anol , phenol, sorbic acid,

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

RONFEHCS, 1Rty iR RRBRARH OF TR Blhed of prostae

cireer ose réductidre irc thepmeiber @p profiferntion tof piestaty icancer cells as well as
absorption, for exanmple, alupmnum 30 nost.egrate and,,

trgatment tp totad pecoveryy ?R@tlmnf%&q e  jgtudes prévention of

dé¥f

AP ol BESER 5 (PP, o Bhnd s it i

tleliketihood gf developing thé symptoaishormare geeule eymptoms of prostate cancer.
lﬁ? 3}1 jre?t: %%&ﬁégﬁsggtsqsge 5 'ed&%%gigr ﬁqega%sglsotnegr ;%arker for
s&w@ﬂﬂﬁ{y% BAnce¥, the' BossdiRidivettoy is dtirhididtbréd béfore diagnosis of

volune. °5 broad range of doses nay be applicable
pustatercimer. on t he subj ect, severity of condition and

proposed route and medi um for admi nistration. It is

especi al | y advantageous to fornul ate parenteral )
PhavRRsitidad fsrmisofdls e@tposition inay e siiable for/injeptableruse aueh as sterile

of admi nistration and uniforpity of dosage. Dosage .. .
agugous f slytions andesterilee pewdeﬁse&]@r e ?}“ﬁw@%e%msymgmm of sterile
. i ' tﬁ%ﬂe s unitary dosages for subjects
@g&g@@%@ggﬁg@ agﬁ&gﬁi t containing a predeterm ned
quantity of active material calculated to produce the

esired therapeutic or prophylagtic effect, in

SomPasition it be sAbie e B Epidfios s pafufacijr and storago and must
@E@'ﬁé&#ﬁaﬁ%ﬂﬁtf & cb ﬁ{ﬁﬂg ALEDAYT Midrborg@Nis®s Guck A€ bacteria and
Imvention are dictated by dand directly . .
fungi. The carrier can be a medium solvent or dispersion medium containing, for example,

water, ethanol, polyol (for example, glycerol, propylene glycol and liquid polyethylene
glycol, and the like), suitable mixtures thereof and vegetable oils. The proper fluidity can
be maintained, for example, by the use of a coating such as lecithin. The prevention of the
action of microorganisms can be brought about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosat and 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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15 dependent on (a) the unique characteristics of the
active material and the particular therapeutic effect
to be achieved, and (b) the Iimtations inherent in
the art of conpounding such an active nmaterial for
the treatnment of disease in living subjects having a
di seased condition in which bodily health is inpaired
as herein disclosed in detail, Techni ques for
enterically locating |ive vaddi-ne fornulations are
known in the art. 20 A further related aspect of the
present invention contenplates the use of a genetic

Stel€ injectsisle sblitions are pt&rﬁrdibbwﬁmotpmrmngftha vmhpamdamhl the required

for the inmmunotherapy and/or. inpun | a
aﬁ‘ﬂ@l@‘t i ghe appegpriaigh @F@ﬂm SWIth ?_Rﬂ??f’ﬁg ﬁ.ﬁ»pq)ij S gxer ingredients

eg‘%ﬁ] ated a a}(ﬂ?.%q'%% IBD dtdHe® AR SRS Toritility %ontammafuon with protein,

| ect expresses 1n a cell
vﬁ'&kdm%nﬁalbjpﬁdml)ﬁmesmhlmepldfandrﬁﬂl\eﬂumaes encodi ng a
prost at e-specific pol ypeptide, or a honol ogue,
derivative or anal ogue thereof wherein said poxvirus

mﬁﬁhﬁ m&’%e@f dHabs miey B8 Upbliceble/dépehaim onithe sabjbite sévesifydof condition
ereln

preSS|on products of sai d poxvirus vectors
andl ipropos¢dramteamdanediomdot admainistiation. i nmune response
effective in the treatnent or prophylaxis of prostate
cancer. 30 A still further related aspect of the

P ‘iﬁ éﬁﬁ&mﬂ? V@R hiifgech th SoRhalaRSpdrbtets$ @opipositionséd idosage unit form

-33- "vaccine conStruct in the rranuf acture of a
(nﬁmmt)afmnasmﬁadmmsmmm and, aniformitn of desage. Dosage unit form as used

e i e lfonkt, St et 98 Bffary UaBs For’iabficts to be reated
ablE ahR @bAfaffingd ld@ttnfﬁﬂﬁdrqmﬁw:) ofawtive mmteriab pdculate;:l to produce the
expresses 1n a ce or, S Su ct, ence o

deg&cb@pme@,ﬂremmaa%w &%Sécgwnr‘%ﬁ plitpgl carrier. The
sgﬁcxﬁcéh oﬁ? &F‘v&l)tqlﬁ%gg Q%:ﬂ;‘éfgﬁr% of i i8@éiftion ¢ ARkaté By and directly

8quence o ng an | mrunosti nul at ory
tnd €a) thhelunque chardcieristiasr of the ective aateriah snd the particular

dopentenp
ol il B o Bt BB e e pgmpomang

fich RhORHIE Gndi&idl fEP el fréetme AN disé® ﬁﬁﬂﬁmeﬁﬁtgedts hevmg a diseased
e treatnent or eaﬁ)hyl axis of prostate cance %
condition in which bodily healthis impaired as herein disclosed in deta:ll echmques for

enterically locating live vaccine formulations are known in the art.

A further related aspect of the present invention contemplates the use of a genetic
vaccine construct in the manufacture of a medicament for the immunotherapy and/or
immunoprophylaxis of prostate cancer, wherein said construct comprises a poxvirus
vector which incorporates and, on administration to a subject expresses ina 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 seid 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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In a related aspect of this enbodi nent, the

prost at e-specific pol ypeptide is prostatic acid

phosphat ase and/ or a honol ogue or derivative or

anal ogue thereof. A particularly preferred

I mmunosti mul atory nol ecule for this enbodi nent of the

15 invention is an imunostinul atory cytoki ne such as,

for exanple, a cytokine selected fromone or nore of

IFNy, 1L-12, I1L-2, TNFa, IL-#34L-7, GWCSF or 1-6.

Even nore preferred cytokines are one or nore of

IL-2, IFNy or IL-12. A particularly preferred

vapdink comstiust in the. matufadtarepofs anddicamens forothef iimetherapy and/or

i.ﬁr@?vi des en&ti c vacci ne construct,as described .
RPROBhBEiRs Prostalfe FaRissT, igr 3L GPRILFIFE GPTOBRSEs & poxvirus

vaetgt WhRddinky fa‘?ééiﬁg,soﬁ' aﬁsﬁnﬁﬁ@sais%,w ses in a cell of said

construct as described herein in the nuf atture of a

sibject; cavsequenoe of nunleatides cencoding pé ypirastate-spécific guolypeptide, or a
can

035 A e B B o s ccotiog

hﬂ%hﬁkﬁuﬁﬂﬁ?‘%&fp@&éwﬁé&% pokRraPvolbr mqfﬁoducﬁvel
SEQ I'D NO, 1" Nucl’edti de sequence of coding strand of | Y
infestesaid subjent mnd wherein prpressicamodustsiof sgid poxvitusaieatgrs stimulate a

YRR R —

tk laler. 4 Non-coding strand for SEQID NO 3 SEQID
NO 5 Amino acid sequence of rat PAP SEQ ID NGO 6
Am no acid sequence of human PAP SEQ ID NGO 7 Am no

8 O3 b4, 10 g A b s st

phékpHatise and/ora hofblgghbior dérivativeananidépuedhereof. mer - 35 -

A particularly preferred immunostimulatory molecule for this embodiment of the
invention is an immunostimulatory cytokine such as, for example, a cytokine selected
from 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 preferred
cytokine is IL-2. )

The present invention further provides a genetic vaccine construct as described herein
for use in therapy. The present invention additionally provides use of a genetic vaccine
construct as described herein in the manufacture of a medicament for treatment or
prophylaxis of prostate cancer.

The present invention is now further described with reference to the following non-
limiting Examples.



EXAMPLE 1 Construction of a genetic vector conprising

a prostate specific polypeptide
nucl ei ¢ acid sequences are publicly avail abl e,

Human and rat PAP

and

their cDNAS may 5 be cl oned and sequenced usi ng

routi ne net hods wel |l

art. Bacteria

known to those skilled in the
reconbi nant rat PAP and human PAP

pl asm d vectors were obtained fromDr Doug MNee

(Depart nent of
Uni versity of

USA) and their
pl ates. Reconbi
have been made

Medi ci ne, di vB4iron of Medical Oncol ogy,
Washi ngton, Seattle, Washi ngton 98195,
products are used for coating ELISA
nant rat PAPrABUEWman PAP proteins

in the 10 InsectSel ect system and

scaled up productlon of purlfled protelns is done so

y nay

Sﬁﬁﬁﬁﬂgﬂgguca

T ot Tatr—ang—omancer rat ar

1§§5¥§EN e reconbi nant fbw pox viruses

019 hum
(EPV rPAP) can

iFhﬁﬁﬁthﬁ&h@ﬁ%ﬁfc&ﬁﬂg&&huﬂﬂﬁnmnuonsﬂeﬂr\HRSOI

SEQ NS f or

enELaLedﬂusﬁﬁginaLesuLar b-ol-0gy
§h@ﬁPﬂHmM@@ﬂéﬁ” gaﬁg?rhctlon usi ng

L
UutTo

@?%ﬂ?#ﬁ?ﬁi Lab

N i SRR or VIGO2

MmNy, 3r

viraoloqgy techni

Neildoditp steafd forS8EQ IDINQ: 3 nol ecul ar

aule 1o gener

SBQH@T‘B?oizedure

f\w\f\ Vol mil A AN WaYal

Amigo geid seaurnss ofxs) PAP D B |

et al,

_t'h

pm - LV

ene

9,

ka4 1o SRR of Ry PR

ik

ARmnoAkidRGaende af Hi-2US.

In Mol ecul ar 20
ctical Annroach.  Ed .. Al i

NOON of ¢
S?E(D MOMNO: &r act i

oqyv, A Pras
f Ar.dd 1l n Loy o0
' AYAEE"A

&hRPAEﬂNB&@ﬁHEBerieS, | RL Press at

QHWqHP ar

*“-Er 2572831993 —ComnstTuction

ppgwﬁrlefly outlined as

SEOTBXO: 10 P
protein_coding

APPCRCpemet te 25 The PAP

sequence, bheing.either hunan or rat

SEQQDrNOx/\hIs Ope

HurharePAPPGRpdmer 0 a f bwl pox Vi rus

fal AVWaVWal

I
Sd A Al | I \J |JI \JIIUL

this case does

€t SCTUYUTITILT.

““““ Hre—promoter—SEqUENTE 1N
not have to be fow pox virus specific

or vaccinia specific and other Avipox derived
pronoters can be used and can be of any of the

follow ng cl asses:

(constitutive)

efficient early phase expression during

early,
pronot ers.

|ate or early/late 30
A preferred el enent for
an infection

Is the presence of a poxvirus early transcriptiona
stop sequence of the notif
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-36- "TTITTNT", where N can be any nucl eoti de

sequence, e.g., Aor T or Qor C, which nust be

| ocated 3' downstream of the PAP translational stop
codon. Addition of this early transcriptional stop

notif will not be necessary if such a notif occurs by
chance sonme distance down stream of the PAP

transl ational stop codon. This notif can be

conveniently 5 added to the~BAP sequence by RT-PCR
anplification (using RNA as tenplate) or PCR
anplification (using cDNA as tenplate) with a prlmer
conbi nation that includesEXAMPORE 1f in the PCR

priner that targets the 3' end of the PAP nucleotide
seq&onsuction of gengtic kector compriting a prostatesipeifis polypeptide
~called shuttle vector) for aiding insertion of 10 the
PAP expression cassette into the fow noox eenone The
Hempancadi ranP AR gaelcice acld sequenees arlaqmbhblly avhilgbl¢, gndvtheir cDONAs may

g0 R 0 S el 5 BLNR s n e e
Bﬁet%ﬁhlg%bﬁﬁnt AEPAP BRd hithah PAP Pasml® vé&SrsPREre obtained from Dr

expressi on cassette was cloned in between two short

Diougl MoNeelu@epertingnt of Medicivesdivisieche o€ Medical Onenjogy, University of

WeihingBie Sentie: Patgnekeh DUTRC URAY b BARE RERy s B dtred Tor coating

BLISA plates. SREGntbikedl ¥Rl PP and RGheh PP Pratsint chave Heedi made in the
used for clonin purposes These short "f owl pox

InsgetSelect sye cpspraductioncof purified prafging ds dene so that they may

b?%@%g’ﬁg 013 ﬁ%ﬁ%@c&r" “"Q’L%‘%“‘ JngtgegI ure

here is that the expression cassette is |ocated

i%'p&a g e%c'w@lée:‘c’g%lngése Arosgad Hiony AT P80 2BAP) and e PP

 RehiERA Mﬁ%%‘ﬂ&aﬁm&%ﬁ@ﬁ hhBY $60 $huttle vector
sequence vv| t enome W Tl aidinsertion
cuﬂsttmnommsmgsprwndmas qleseribeidnby Samdrooknepal. Jdfoedeaplar2Eloning: A

Iabadhegs: Mgl G5, Boting Bt 0p £atgranotl, U St 2001 and using
nidfechldrOvirbibgly ' Rohrfifud Y6 pere?ile Oréedmbihiafit %Bbﬂrirhﬁs vesihg rprocedures
al so contained a "reporter" Jg’r essi on casset

dessaibed b3\ Beyleo D). Bastal, Grese 60 () Jddr d I8& fuennse, B . e al., Gene 68(1):
ISP 3% W Moo B 1 PR b B BT g BLUTR Y S g Molecular
Heolbgy, DE Peadienh Appruashh8d) B Davisonodrid Mﬂﬂoﬂ‘ Practical Approach
Series, IRL Press at Oxford University Press., 257-283, 1993. Construction of FPV.hPAP
and FPV.xPAP is briefly outlined as follows.

PAP expression cassetie

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 eatly/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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(Ecogpt) operative linked to a poxvirus specific
pronoter) |ocated exterior to the two -37- honol ogous
reconbi nation arns. This configuration enables
"transdom nant sel ection” of reconbinant viruses. iii
Honol ogous reconbination 5 The insertion of the PAP
expression cassette into the fow pox virus genone was
carried by honol ogous reconbi nati on between the

f owl pox virus genomic DNA, pPésent during an
infection of tissue culture cells, and the shuttle
vector described above in (ii). Chicken enbryo

QRTINS Yhefe NRE®DE aﬁysﬁmebﬂﬂetsb iemek, 2o, mrasmt} or @ywhich must
nultlpI|C|ty of |nfect|on for exanple

benlpetted S slowmstrean of p;ﬁn.ﬂ@ngnab dg By e&ddmon of this early

n
&e?g%%@sdy onmgss&ﬁ e vvaes‘te% anat g%h@#t%n%ﬁ& %4ifrs by chance some
distirtetdotvrcstichm ofSthclBAPdmmhuomﬂ Istop coden.| Ti‘hisenotlf can be conveniently

sie o tie BAErsequenon Dy LAY b heaﬁa&ﬁ»edf e R ittt or pOR
%@ﬁ:‘%ﬁg&l &L@%ﬁﬁﬂ é?‘ﬁ@%{rez %% el easi ng t heft\élbll‘qggﬁdes this motif

it e PCR prinndr ¢hidt ¢atgets thes3’ £hd of ﬂ:hé’AR)gtu Hequencereans

or repeated cycles of freezing and thaw ng or by

soni catl on. Two honol ogous reconbi natl on set ups were
[ ANy 5 . ? e

; g 2 rgenaemtlg hunman PAP. 20
i V. CI one purl f| catl on of reconbi nant fow pox viruses
expressing PAP The viral extracts fromthe honol ogous

TS exfressidn eassefte Hestribed WbbYe dn atbpt (i) wiist dlphed into L glasmid vector

of plaque purification_in chicken enb derived cells
‘et "shottioneetas® o hedlegovs GeH RSB e el Eine 14 jconfiguration

![\g g?deogsefgg \L’E the tissue culture nedium Mycophenolic
: i ne and hypoxant hi ne (as described in
Smth G L. 1993, supra) was al so present in the

cul tRure medi %?Egurl ng the [ nfe(g‘a foreéwq ﬁﬁgﬁpﬁlﬁg&; mucleotide
é%éc ﬁ‘%wegnol Ieg?%%&tg bﬂ?tﬁrthﬁdarb 'Ho%dl&@ids tgeel¥efide $&fuences present in

Inhibit the replication of
fosvlpo:ecgmbmmmwl thats hasTfoieen getrdously relonsd oita) @ stapgard commercial

E%llt%’i o \c/ll v l'lciq;eusmﬁef’or c":jlos" ngpt%pos%gonﬁ&@t ey fowlpox nucleotide

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

flanking erms (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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30 honol ogous arns and the viral genone inserts the
whol e shuttle vector into the viral genone as viruses
wi t hout the Ecogpt will not replicate under this
sel ection environnent. -38- Viral clones that produce
bl ue plaques in the presence of Xgal were then
anplified with out nycophenolic selection and tested
for presence or absence of non-reconbi nant virus
(enpty vector) by PCR analysﬁl'using PCR priners that
target the flanking region of the 5 site of
i nsertion. Reconbi nant fow pox virus clones that were
héR6logeudReahbiratibw arntsPThis cenfi guraticrerables firensdomizant selection” of
then subjected to further rounds of plaque
regombinaghyiressi n t he absence of mycophenolic acid,
Xant hi ne and hypoxant hi ne to encourage the second

reconbi nati on 10 event that will result in the
jitle| eHonibledoushecontiimtionr and positive sel ection

cassettes fromthe reconbinant virus. C ones that

resulted in white plaques after the addition of Xgal

The isBftion dt!th'PAPERHidTnl ChsBeri Al fHo Uitk Viths gborhO s carried by
enpty vector contam nation, renoval of ° reporter and )
hpmsldgous revohbinsdtion hetwesnt the Sowlnoxf Girust genomie BA¥A presant during an

infhcto Plaron et R HRle (Rt dsiaifed oyeiap. Chicken
etﬁﬁ}%&&%dtc@llﬁﬁeﬁ fnfectid Wilk feNpbitivirud elow mmitiplieityof infection, for

uman PAP insert is confirned by PCR ,Absence of
examplep0.0a tinfegtions wnitsypea celuiAsphowr ¢18vq g@l@%‘fﬂoﬂ the shuttle vector

fi d CR.__ W b i X .
CBRBIngA B, AP PRhronsins bR W, tPRBtetR Rt TP HEEER colls using
B RinterSiAIL ¢ NdVailable K irindfédtioh kitd | fellowlrige ithevesnpplior$ cinsteabtion.  After

w th FPV. hPAP. 20 The FPVrPAP preparation i \ \
tyansftiom et palls Bodl Gmeding FES RELSACORFe (i Ipfyptignad reached

i ngert —confikmed by tHESArRE fiom the infected cells

°B@}‘°e‘%:°?'ed‘q?‘ghgt |rdw§§§'eﬁ£ﬁgllﬁrr\é%agﬁgf plaque o

ditties by eficharical theans o Tepeatedpdyates of fireizingeandthawing greby sonication.

anplified to high titre. Expression of, secr . :

T diogroleanus TepOmpinption, sefups Were Breraish S F Gplidps o recombinant
Yibud Bﬁﬁ&'ﬂ tOBAP Snd Ba6theP §¢ fke @f recombinant fowlpox virus

iggr}#dgﬁ nat 1 rig V\A&%dt‘&tg)%e FPV is confirnmed by PCR

ekpedssing hiotoan Pédal ysi s of human nonocyt e- deri ved

dendritic cells (nmoDC), which have been infected in

vitro with FPV.rPAP or FPV.hPAP, is done to

i€ Mo NSioha piritibaiont dfRedodbimms foreipbR I ing BAR e

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 genomes. 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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30 expressed by the cell type that is nost likely to
be the target for expression in vivo. -39- EXAMPLE 2
Construction of genetic vectors that co-express an

i mmunosti nul atory nol ecule The human 1L-2 (hlL-2)
cDNA has been cl oned by RT-PCR from human peri phera
bl ood 5 |ynphocytes (PBL), which were activated for
24 h by PMA and ionomycin. The presence of the
correct DNA sequence was conB8rned by DNA sequence
analysis. Insertion of a fow pox virus specific human
| L-2 expression cassette into FPV. hPAP and FPV.rPAP
10 The human 1L-2 cDNA was operatively linked to a
fow pox virus specific pronoter. Alternatives

t . .
Vizahklooss thab praduce blusnplaques 1 ibe presence qf ;}’é?.rPftﬁ?P amplified with
oot ers of [ Vj ' il r : .
o SR ARl GRS 4 pUErER S5 sblp et ombinat v
(i Setiod) by POR aialysis asing BCR primendtiatiargetitis flanking region of the
the IL-2 translational stop codon. 15 This expression
sitegflmsertionas cl oned into a fow pox shuttle vector with

the sane configurations and features as described in
step ii) of Exanple 1, except that the _honol ogous
Reeombinantt fowlpar meiruse rekories nttiab gwere ttested dnegative nforaempty vector

f the fow ' th .
comaminatiopspisaben supeiestip e o R Eaup putiSpilin the sbsence of
n?;ﬁdoﬁﬁéﬂgﬁ@ Hiﬁ,@(ﬁﬁﬁhbeﬂd%ﬁoﬁm Qb dneeurape theasgriond Tecombination

e‘end resu

t was two reconbi nant fow pox viruyses from th
eventithabwyilloresiltin the deletion ofthp ieposieeandRositivesIelFHAR fasfeltes from the

PAP (.FPV. hPAP/ Ll L - and r ' . Ygal to the
reacppipasshie Chomes ahaiRiuifed T e pldchih 3RS 1, delcrbt Xg
OiltiFeCmRBAREH! Sck® Aniplifis@ g thdted for?Empiyovecitor enntimination, removal of
tissue culture cells by any of_ thesg t Vﬁ&\grs. .

rEpoxieraad positive pelestionpasrstiesand, fPE/RE'PﬁRﬁ&j@ eXRRETPR

vacci ne viral construct -40-

A recombinant fowlpox vector (M3) encoding human PAP (FPV.hPAP) is plaque purified
and amplified to a titre of 10° pfu/mL. The presence of the human PAP insert is confirmed
by PCR. Absence of contaminating wild type fowlpox virus is also confirmed by PCR.
Western blot analysis demonstrates the presence of secreted PAP in the supernatant of
chicken embryo skin (CES) cells, which were infected with FPV hPAP.

The FPV 1PAP preparation is plaque-purified twice 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.IPAP-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.IPAP 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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The i mmunogenicity of viral constructs is determ ned

in appropriate aninmal nodels and in illustrative

enbodi ments, the i nmunogenicity of FPV.rPAP and

FPV.rPAP/ hlL-2 is determned in mce and rabbits. 5

For detection of anti-rat PAP antibodies, ,rabbits are

i mmuni zed with 1 x 107 pfu FPV.rPAP or FPV.rPAP/ hlL-2

Mthen bled 28 d post-imunization for direct ELISA of

serum for rat PAP-specific ad?fbodies. Were rat

PAP-specific anti bodi es are not detected at 28 d

post -i nmuni zati on then aninmals are boosted with

FPV.rPAP. As a positive CENAMPLE 2r both antibody

productign and the ELI SA_ rabbits are imunized Wt

P CoBEREBR of gamels VeskorY it A cRREESh BB JrugsAulAory molecule

reconbi nant rat PAP in | FA at day 21. Blood is drawn

and serum prepared for ELISA 14 days after boosting.
Thehuman HeQi(bH.-2) clahiiAl baschreen cloped by R T-BCRafromAraman pegipheral blood

Iyaieop BRI ok verepehvRed fofd4h by ¥R and jonomysip, The presence

f&éraeﬁém)mese cE9aS Coitned BYDNAl gténceanxIgsised
rommce killed 6 days and 14 "days post-i muni zati on,

respectively. For detection of rat PAP-speci f| c

FP¥ipaPe assay is neasured. Nyl on-wool purified
splenic T cells are incubated for 6 hours with either
i rradiat ed syngenei ¢ anti gen presenting cel I s (APO):

@#héﬁl 't(gigsha nagfé &2%%{ Sfoegég ace st agﬁéj ¢ promoter.

AlletnaGiots mﬂ)wlpbx aped:ﬁulmmomtsacan be vlacciniaFpecific promoters of other

Ao vy’ gepihs %gﬁ%ﬁbﬁ' 55 gromots ol R, & poxvires early
h@ﬁ’ﬁ l glg%ﬁ?l 2 8 @Jﬁrﬁ%ﬁﬂt&ﬂﬁr 11F} tréindldnal stop codon.

nt| gen- s romum rel ease nmeasured. For
det ection of rat PAP-specific proliferative

TG BRRSRIon Breh Cwi Gitet 15 FpASE il P Wt the same

chhfi@RhtRirR darid TERARRE Cass I@bﬁﬂb@d’tﬁssteﬂﬁh lof "Banpleen) except that the
| oaded wth reconbi nant rat PAP or Chl cken oval hu tn
hamologous tecombination agns were homologons to agliffereatarga of the fowlpox virus

sieny e abodfor ReSp iUl VeBBrsics of ant! gen- speci f ¢
proliferation. 30 -41-

Homologous recombination and viral selection were carried out as described in Example 1.
The end result was two recombinant fowlpox viruses both expressing human IL-2 but one
expressing human PAP (FPV.hPAP/hIL-2) and the other expressing rat PAP
(FPV.rPAP/IL-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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EXAMPLE 4 In vitro i mmunogenicity of genetic vaccine
viral construct PAPS is a HLA-A2. 1-bindi ng peptide
epi tope of human PAP that is identical in rat PAP. 5
Peshwa et at, describe how PAPS-specific CTL can be

derived in vitro and propagated as cell lines that
| yse both PAPS-|oaded n cells or the HLA-A2. 1+ and
PAP+ prostate cancer cell line, LNCaP. Peripheral

bl ood nononucl ear cel | (PBMEA0cul tures from HLA- A2+

donors are obtained and stinulated with PAPS pepti de.

10 PBMC cul tures that continue to grow in response to
TBA%mmogeniatjaoﬁVMQmmm detepahxéddn apiBpriate animal models and in

ept i, de sgem fici tgt&mgge&g FEQF/%E%%OT SerAP/hILQ is

dE’t‘éHﬁdeEé&&HceT&dq%&g. The cytol ytic activity of PAP5-

specific CIL Is tested in a chrom umrel ease assay
u5| ng LNCaP ceI s as targets. Appropriate antigen

e ion o guu BRoRAY. Bnltiniic, bl Rppenmmized with 1% 107 pfu

M 6f*F1ivriPAPnﬂLez Mf fiieh $ikd'og & prtE_\tﬁxﬁlﬁﬁ&tﬁﬁcfor du‘ect ELISA of
antlg) C|f|creact|V|t det er m ned byIFI\y ELI'S

rab ﬂi’ARwslmm antibadies amonot detected

f\E@@EP&S EhifRien B wg}%ﬂe%ge A RLHE A EAP s 5 opsigive control

foi b&th&nﬁbddaﬁpmamﬁv‘n d:ﬂqﬁa'@mm; ra‘bbft@hre\&ﬁﬁﬁ@ﬁﬁed with recombinant rat
Xﬁravenousl y [ ntrarruscul ar | *E/éﬁ Four  weeks

CFAand bs’Péted Wlﬂ!el@c%m day SbrRlogR ds drawn end

s@ﬂ@] %f%ﬁg“ presence of anti-PAP
ant 1 o |e§¥b@os an sﬁ%érsgﬁ%S exaim ned

hi st ol ogi cal | y for eV| dence of autoi nmune prostatitis.

SI n cel | ensi ons are repared frqom spleens,.fo
d%rqcp b s Wa%@h%éﬁp 4 TRIE AT g 6333'5%“10’ pfu

obt ai nec?rfrom'rPRPFong ﬁﬁﬂ‘ ?&;1 angﬂ‘?ﬁpﬂﬁmﬁ% Iﬁ“ﬂ responses are

mwusﬂmgmgspbemmmm&gmnmcakdledr&jd@s@@A@d&ﬁgamstmmumzauon,
rgsrf:%ct?vAéFl) aetec%itm of S:ﬁelgh’-s c ?é(j)rtotélec 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 CD8 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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As a positive control for the induction of autoinmune
prostatitis, rats are immunized with the reconbi nant

vacci nia vectors (rVV) that express human PAP

(rW.hPAP). WIld type virus and the reconbi nant virus

that encodes rat PAP are used as negative controls.

Virus vectors are available from (i) Dendreon Corp.
(Seattle, WA, USA) and published by Fong 5 et al.;

(ii) Dr Doug McNeel, which reHai n unpublished. The

reconbi nant fow pox virus vector that encodes

(rFPV.hPAP) is tested for its ability to induce

anti - PAP i mmune responses gXAMPELRI4TTUNE prostatitis.

10 The reconbi nant fow pox virus vector that

co- expr essksvitraimmunugenieity 0§ gemetid vatcine viral construct
(rFPVsSPAP/ hlL-2) is also tested. Rats may al so be

primed with plasm d DNA that encodes human PAP
PARDISASHLARRAR)bindidg peptidé epitope ofdistan AP thati9 idehiicd in rat PAP,
vvithfoq\% 0X Y,% us v ors, Analysis is performed 15
PR 51 Fnlercsibe B HALk SDeriicoC 1horsaihe AprivesAnmife & propagated as

oY Rolod aaPIfRe b TP BlosAT T2 Yk b e IEAALT St PAP' prosate cancer
cBib\linee ENCaP . \Reripherah bloodcmeromuniear astle@PBMC) chitmes from HLA-A2'

ecificall [,LR501 qonpr i Si rat PAP and human
‘$89§%Mﬂﬂyggﬂﬁﬁ°§i%m *and human |L-2
were generated in reconbi nant Fow pox M3 essentially

as described hereinbefore except that the integration
RBMCoeulbgen that ceonbioné tb ngrewt in mespense e RARY poptidd are cloned and

PR BARS FERE fsciBoBViin porrall e 1y BLISEGT lssfnd. Where clomes aro
p};@mgs,r iy Qfe gited CRPAPSIdAed ADSGIIsCThi g?totﬁﬁg &ty of PAPS-

L-2 were constructed wth expression und

spenifie ST Thf isvtested nina a vehromiyny . Bleabei masay usiay LINGaP cells as targets.
ArRhPate Yisiaeh oresity o, BrePrrinCor RV yep SRR AP T fhpayed using

PARS-specificoCTES MED@ feord HLALK2 MU dofiersi € iffetied \%itis rPPV rPAP and
the insertion sites for VIR501 and VIR502 are set out
aptige-gpeciis rsadtivity cletenmined bydBNyEINSPOT asgay.3 and 4.

The ami no 30 acid sequences of rat and human PAP

encoded by the vectors are set out, in SEQID NO 5

-43- and 6 and are alignegiXAMPEB® 7. The am no acid
sequence of human 1L-2 encoded by both vectors is set

out in Figures 5 af¢ngimmynizatiswdn pratmodel

Each experimental group will comprise five eight week-old rat male Copenhagen rats. Rats
are immunized with 2 x 107 pfu of recombinant viral vectors intravenously (IV) or
intramuscularly (IM). Four weeks later, rats are killed and tissues harvesied. Sera are
analysed by direct ELISA for the presence of anti-PAP antibodies. Prostate glands are
examined histologicatly 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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EXAMPLE 7 5 VIR501 and V1R502 express |IL-2 The vectors
were tested, by ELISA, for their ability to express
human 1L-2. After three rounds of plaque
purification, clones were anplified in CEF cells.
After infection, culture nedia were tested for the
presence of 1L-2 using a human 1L-2 ELI SA UL The
results are 10 shown in Figure 2 where a visible
col our change in the well i nf#cates the presence of
1L-2 in test wells. EXAMPLE S TIC143B cells infected
with VH 501 or VIR502 express PAP 15 One mllion
Asel positivie dolnerol forrthelindectionneieamtdif@umbefrosthiti, rats avenimmunized with

ost eosarcoma cell |ine, 43B, were plated in n.__ ..

the| reeqmbinant yageinia ﬂe@&%rﬁ@r@?e g e P AR ). Wild type
. L ol el b of .

Vit fnd Pfgﬁﬁé(%%ﬁ}%c}f 8 Ypat SRS oft PAP %m{’é B s ekl controls. Virus

vegtomsiaze availablesRorO) Dendreon Caipe (Seattley WAL HSA) fand published by Fong

| nf, Lon we | R50L 20 ( EPV encodi pg rat PAP and

ewn_Zﬁf jﬂﬁ?"‘g%&%“g{ﬂwolﬂlﬁ% BEP‘ﬁ’E‘Sﬂ n PAP and human

1L-2), FPV encoding influenza hamaggl uti ni n ( FPV-HA)

as a negative control. At 48h and 72h post infection,

fowlpox yime vectorthatcancodes(tFP Y hEAR) is tepted for its ability to

.buffer.. S5M Nad . 5nM EDTA. 1% Trit on. X100, 10nM
b Sl P AP oot oo i ROl 2'e e
coll ected after centrifugation at 12000g for 15 min at

4C. The sanples 25 were boiled in sanple buffer and
The pegankipantsfondpax yirapseeiathat mecenpresses, hyman PAP and human IL-2

PP ,ﬁﬁq%J qg&i&frred to a PVDF nenbrane
¢ réﬁzm afraﬁaliasrgi a Brotech, Buckinghanshire,

Engl and), which was bl ocked with 2% bovine serum
a bﬁ%‘r glséggfg | nI Y"EEIS’!ME IWM?%E‘? eﬁﬁeramw%.l—hPAP)
195 FRANE et CoRPloerf Boplthp ek A5ipo yTRf vl RIS is performed

approximately lfodrf weeks aflernbaistingt 4C. After washing with

0. 05% Tween-20 in PBS, a F(ab')2 fragnent of goat
anti-rabbit anti body conjugated to al kal i ne

phosphat ase -44- (Jackson regearch, PA, USA) was
applied at a dilution of 1: and .i ncubat ed for

VIRS01 comprising rat PAP and IL-2 and VIR502 comprising human PAP and IL-2

Furtber 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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I h at room tenperature. The protein bands were
detected with the ECL substrate (Anersham Pharnmaci a
Bi ot ech, Bucki nghanshire, Engl and) and the fl uorescent
products were scanned using a Ml ecul ar Dynam cs
Fluorl mager. 5 The Western blot (see Figure 3) shows
expressi on of human PAP from a VI R502

(FPV. hPAP) -i nfected human cell |ine. The pol ycl onal
anti - hunman PAP antibody used4¥or its detection does
not cross-react with rat PAP (|l ane 6). However, the
specific reaction of sheep inmmunised with VIR501 as
antk 6 and e¢l alignediaFifwee J. i Thé emirmdadidh aequénts 0f huthén IL-2 encoded by

ccessfully expresses t _ PAP. 9
ﬁﬂﬁﬁsﬁ@ “g t %MH@ human PAP 15

Bacteri al recorrbl nant proteins, pQE-hPAP or pQE-r PAP,
or insect cell-derived hunan and rat PAP reconbi nant
pr ot ei ns (produced by st aEXAMPLE:Tection of the Sf21

Drosophila cell nsect ctTm
expressi on system Wﬁﬁfgm Sﬁ]ﬁére di l ut ed
in 0.03M bicarbonate buffer (pH 9. 6) at a
concentration of 5pg/nL and used to coat Maxi sor
The oectoist weredesteds Dy BLISA. fiap theiit ahalityDionenpress hwmnrﬁg%t After three

at ,4C each,.C 20 recorrbl nt, ' . .

riHios oF plotpS BREACRRE eci vt Aot ien iR EFdep, A infoction, culture
miedid Were tdstel fob tisd ﬁ‘ésé&ﬁé of bil-Qaisin anitiar #o-BFLISA IGBSThe results are
for |h at 37C (Figure 4) or with 5% normal . horse

shownyin Figureswhsrevisible ¢alourichange inrthe well ingdicates therprpsence of IL-2
I%ﬁgtu‘ﬁajed with serial dilutions of rabbit sera in
cking buffer for 2h at 37C (Figure 4) or with
serial dilutions of sheep sera in blocking buffer for
3h at 37C (Figure 8). Aft i with 0.05%
tween-20 in 25 PBS 1: 250?’%&%%%3 of al kali ne
phosphat wﬁ?\hﬁistﬁ%ﬂqﬂ% ApG
[ F(ab') 2] |gure4 or donkey anti-sheep Ig (ab h]

(Figure 8) were added and incubated for a further 2h.

RURTiar SHROSE B YerEtetEate trk) e BUSAUSLS osteosarcoma cell line

14sB eveRsslaedin 4r25\ah’ ﬂmswe@ﬂgmt inQendyslew MEM Eh’rhSPO% FCS. Cells

data (see Figure 4) show a I nmoral inmmune response

weae énfectediwith BPVrvectary at 8 multipkisitpaPinfaetiona@MEN) of 10 for 48h in a
Hy @gﬁ;@ 379 Fhottbdidr ¥l 5560, il &7 YR Vobtor? BRI iBEor Ere VIRSOL
(FPV encoding rat PAP and human IL-2), VIR502 (FPV encoding human PAP and human
IL-2), FPV encoding influenza hamagglutinin (FPV-HA) as a negative control. At 48h and
72h post infection, the infected cells were harvested and lysed with lysis buffer (0.15M
NaCl, 5mM EDTA, 1% Triton X100, 10mM Tris pH 8, SmM DTT and llOO].M 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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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 nmal e sheep were
i mmuni sed with VIR501 or VIR502. Sheep i munised with
VI R501 (rat PAP, human |L-2) responded to human PAP
and rat PAP and the response was del ectably enhanced
when sera were tested 5 again reconbi nant protein
generated in insect cells. O/E€Y " the tinme course
assessed, sheep inmunised with VIR502 (human PAP,
human I1L-2) did not generate as great a response to
(Farkeon kmpuagresegrchpRA, §I§A)rvm aphliethatn/dikitinaofi 1:2000i end dncubated for

lyo%glrélﬁsgn%ﬁﬁﬂlgf an FQE%B P%nla‘qzﬁ QSY%EE ¥ {Ygﬂl thel ECL substrate

(mmpmmme,m p@&ﬁ?r
PAP. As PAP is prostate SpeCIfI c, ros a?tngrtg%gz’? escentproducts

vigge pefrnerbusing pdvelecularDynagmics) rlmagat.ed af t er
xenogenei ¢ i nmuni sation with VIR501 or VIR502.
ELI Spot data confirma human cel | ul ar i nmune response

The Westem thlot\/(diﬁomguﬂl rshoﬁlh-'%xﬁ?esirbnhmﬁman PAP ﬁ-om a VIR502

(@,{}&%yé}g ri ved dendrlmwm) umm%ﬁrpgél?odyusedfor
i u?ﬁrﬂ%"%g"y* b SR PR QLA o7 A 40 cnction of

shcﬁpeuﬂnmms@d/[)vjthoﬁlﬂﬂ)l aFedespiibedi lin bEgafiple0f oindivatedr that VIR501

cel Mmﬁqﬂo e same donor were co-cultured for
01-infected MoDC and then

Fi coI | -purified before an 18-hour interferon-y (IFNy)

ELI Spot assay using as antigen presenting cells (APC)
ei ther peptide 20 pul sed BXAMPIIESxpressing nurine T2

cells or vaccinia v1 d HLA- A2, 1+
conpar i son L ROEERIC %|°ff@3?¥%f3?'a|°6gsﬁ§mﬂm '\/Eﬁ(#ut
APC, T2 cells wthout peptide; 72 cells pulsed with

an irrelevant HLA- A2 bi ndi ngh?eptl de fromHTLV- 1), T2
terial mepmbinant proteing,. pOE-WPAR en pQETRAP Papimsprtmellederived human

e i —

célbline fising thenmserSeledtfM ekpredsionsysient; Iofitrogdyy €4 FI@EA) were diluted in
f ells ( ). . Moreover, in conparison wth
&3%‘619 ﬁ (ht%m: PH: 86) et wqoncmﬁaaonwfe Sy rand) used to coat

%I Cl f&t@n@a T o ’rrgfjaa%f M #‘%&?@é‘sgpﬂ‘?t csach case,

revonibizant tﬁh?vﬁFéZhexaTlhie pgdd lad putified onta Wickel affRity column. The
hat after VIR501 i fectl on. _human APC correctly

s Blosksd i 204 BSAISGERS J51 Jh ok 47°C delguresg) or with 5% normal
thsQE&"an fnPHE AL 834 af 359 (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 primatily to
buman PAP only after immunisation with VIR502. Presumably, because they are rodents,
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m’“m WMPA@ ahd the responseSens dmoﬁmbnhmwﬁaneﬂsaa ‘were tested
mm@?p%@ Setgied i inse o DYBLhe time Gourse asséssed, sheep

i abed VI D i/ PAT b fl-2) i d!?mfs’ﬁ”% 1AL s response to
hvmap PAP @ mt PAP aatt%an:ahowahyesheq: Bnmﬁmsedm\ﬁmsm](mt PAP, human
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tolerant to human PAP rather than rat PAP. As PAP is prostate specific, a prostate specific

immune response has been demonstrated after xenogeneic immunisation with VIR501 or
VIR502.

ELISpot data confirm a human cellular immune response in vitro to VIR501. Human
HLA-A2.1* human monocyte-derived dendritic cells (MoDC) were generated by standard
means in GM-CSF and IL-4. MoDC were matured using lipopolysaccharide for 24 hours
and then infected for 5 days with VIR501 at a multiplicity of infection (MOI) of 10.
Peripheral blood mononuclear cells (PBMC) from the same donor were co-cultured for 7
days with the VIR501-infected MoDC and then Ficoll-purified before an 18-hour
interferon-y (IFNy) ELISpot assay using as antigen presenting cells (APC) either peptide-
pulsed HLA-A2.1-expressing murine T2 cells or vaccinia virus-infected HLA-A2.1*
PBMC. In comparison with control APC (autologous PBMC without APC; T2 cells
without peptide; T2 cells pulsed with an irrelevant HLLA-A2 binding peptide from HTLV-
1), T2 cells pulsed with HLA-A2.1-restricted PAPS peptide (Peshwa et al. Prostate 129-
138, 1998), which is identical between rat and human PAP, elicited a four-fold increase in
the number of TFNy* spot forming cells (SFC). Moreover, in comparisbn 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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HIBLIGGRAPHXti cal Approach Series, IRL Press at
Oxford University Press., 257-283, 1993. 30 Sonogyi P.
et al., Virology 197:439-444, 1993. -48- Taylor, J. et

ag CJ d ; S. et at, Ml.

%ie??rlt’ Nén%o%%hgfﬁﬁ%g%g‘égéggﬁbgﬁﬂgb%ose skilled in
the art will appreciate that the invention disclosed

rein i ugepti b t riatlions and nodi fications
AREENy AL P8 detdsdess L2l 303800880 15T be
understood that the invention includes all such
variations and nodifications. - The invention also
Ausobel czs 91l "CurrenipBrotbends in daleaaarBislagyt,ns™ Bdition; doht Wiley &
<QF i ndig%ed inthis specification, individually or
88’?415%1 'y, and any and all conbinations of any two
or 10 nore steps or features. -49- CLAIMS. 1. A
Eenetic vacci ne construct conprising an avi pox virus

1At afnfium J. Biechemot6il s 83:88¢19%h adninistration to a

subj ect, expresses in a cell of said subject, a
sequence of nucl eoti des encodi ng a xenogenei c prostate
Boyyie; DX.BG ebalp dFere s (1)ck23e8, 1988ler i vati ve or anal ogue

t hereof, wherein said avi pox virus vector
Coupar, B.E. et al., Gene 68(1): 1-10, 1988.
Cox, W. et al., Virology 195:845-850, 1993.
Estcourt, ML.J. et al., International Immunology 14(1):31-7, 2002.
Fong, L. et al., Journal of Immunology 159:311 3-3117, 1997.
Fong, L. et al., J Immunol 167:7150-7156, 2001,
Kita, M. et él., 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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does not productively infect said subject. 2. A
genetic vacci ne construct conprising an avi pox Virus
vector which incorporates and, on adninistration to a
subj ect, expresses in a cell of said subject, a
sequence of nucl eoti des encodi ng a xenogenei c prostate
specific 10 pol ypeptide or a derivative or anal ogue
thereof, and a sequence of nucl eotides encoding an
i mrunost i nul atory pol ypepti de47 wherein sai d avi pox
virus vector does not productively infect said
subject. 3. The genetic vaccine construct of claim1l
McNeel DS eeal) Jt Dieinpl. d5¥ )4 8352839.i2000p0! ypeptide is
prostatic acid phosphatase or a deri vative or anal ogue
thereof. 15 4. The genetic vaccine construct of any

j r&i (/fCt is a human
quﬁlgjeégfg@?@%@n@%s%§£c$92%82%@Ct of claim 4,
wher ei n the xenogeneic prostate specific polypeptide
.S roden raostatic aci d _phosphatase. 6. The genetic
h@ﬁ?ﬂFﬁ@“&oﬂﬁ%ﬁugpléF? sdPE%S, wherein the rodent
prostatic acid 20 phosphatase is rat prostatic acid
phosphat ase. 7. The genetic vaccine construct of claim
Murphyi et al. Rrosiate i 381A3T8; t1P8@At ory pol ypeptide is a
cytokine. 8. The genetic vaccine construct of claim7,
wherein the cytokine is one or nore of [IL-2, IL-12,
Miiphy, G all, Préstatels9isa-59, 1999Mm) M CSF. 25 9. The
genetic vaccine construct of claima8, wherein the
cytokine is one or nore of IL-2, IFNy or IL-12. 10.

PR ORISR SRR AL g oL

construct of any one of clainms 1 to 10, wherein the
avi pox virus vector is a fow pox virus vector. 12. A
Ferms M E &8 4l c Kirplog il 1927 6:28¢ i ¢ vacci ne construct
according to any one of <clains 1 to 11. 5 13. A
conposition consisting essentially of the genetic
Peshowd, M.\ enal  Rrobtatecitol 28- 138, 1998.

Rosenberg, S.A. et al., J Am Med Assoc 271;903, 1994,

Rosenberg, 8.A. et al,, Immunity 10:281-287, 1999,

Sambrook et al. "Molecular Cloning: A Laboratory Manual" Cold Spring Harbor
Laboratory, 3rd Edition, 2001.

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,



to any one of clainms 1 to 11. 14. The conposition of
claim 12 or 13, wherein expression products of said
genetic vaccine construct stinulate a prostate cel
speci fic i nmune response. 15. The conposition of claim
14, wherein prostate cell specific immune response is
10 a PAP specific imune response. 16. The conposition
of claim 14 or 15, wherein the expression products of
the genetic vaccine construci-sti nul at e aut oi mune
prostatitis. 17. A reconbinant vector for use in
meki ng the genetic vacci ne construct according to any
TA9ReOS. ePAE Vioche ougHlsEOMAY. 1 no: 15 1) avipox virus
vector nuclelic acid sequences conprising sites for
honol ogous reconbi nati on with an avi pox virus vector;

i) _.ope or e ters: [o PR sequence of
mﬁ%‘i’tegt‘f"d’é‘s%lrcgaf E%’&%J%@%&d@’ é)?@st ate specific
pol ypepti de. 20 18. A reconbi nant vector for use in
maki ng the genetic vaccine construct accord to any

in
5 Thase ghilled i the at will appreciaterthsithe imvieption disclosed hersin is suceptible

o SRRSgBLES olosRitnoRs SRR BRAR pie ol GBSRRE, 1 is to be
untigrsood that @R veEow itdledes 241 isudh varis@stiseqRie nitidifications. - The
.hucl eotjdes encodi ng a xenogeneic prostate specifi¢ L.
ipesniipn glsodacluderiall gieps, featyiedrampomitions refsered ée or indicated in this

. T _ N y Ci .
BARACLRR, DTS LIRS bR P b of sny o o
10 morestepsioi featiges.ding to any one of clains 1 to 11.
-51- 20. Use of an avipox virus vector conprising a
sequence of nucl eoti des encodi ng a xenogenei c prostate
speci fic polypeptide or a derivative or anal ogue
thereof in the manufacture of a nedicanent for use in
stimulati ng or otherw se enhancing a
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prostate cell specific inmune response in a manmal i an
subject. 5 21. Use of an avipox virus vector
conprising a sequence of nucleotides encoding a
xenogenei ¢ prostate specific polypeptide or a
derivative or anal ogue thereotf4gnd a sequence of

nucl eotides encoding an immnostinul atory pol ypeptide
in the manuf acture of a medi canent for use in

SLARM @ting or otherwi se enhancing a 10 prostate cel
specific inmune response in a mammlian subject. 22.

Yse of, P ! fo sing. a sequence of .
n ucl eo a%ngt\f% ng%: \ﬁn g %gnéﬁ%%n o{;oég rp&[@g r%ls %g{pé) *s p e i gétor which
pol ypéarbipieated afd,dér iadaiinig@ativn fnal @g}b@t tdxpEeds inaldell of said
manuf act.ure of a nedlcanent for use in the
i un8¥iesta By seanencsr of mycleptidasopncoging axyenogenejy prastate specific
cance
Vi r s PO/ dER e R A o oyl thoreE e BIREAVERNK virus vctor
encodidoep ot pmimotgﬂgmfcarsaﬂtsabpcts peci fic polypeptide
or a derivative or anal ogue thereof and a sequence of

ucl egtl des.encodj ng an i mmunostinul atory, poly eptl de
Fn t hé BFRGUYREIG: SORFTUSE RURRILSRE, {2y Fﬁ"é‘e Tyst peetor which

I Munaicbgioratis aRd/ 6% adh‘l?ﬁfﬂl?ﬁﬁ:fnoﬂuh)ils%’ﬁje%t OdxpPesOt B & cell of said

cancer in a manmalian subject. . The use of any one
of cl aliﬂ:n@ct,z@ saqumce uﬁemehentlddseermodmgaa@mpgmeiq prostate specific

pol yp tatic hosphat ase or

Gor | BB Bt "or, £ aBA R ot Bl PR BEE SesblenSes gf mucleotides
cel | %i%tﬂirfz%ﬁn hﬁﬂiﬂﬁ@sﬂnﬁﬂﬂt@ﬂsﬁoﬂyﬁeﬁﬁd@%h%ﬁ? bdifl Qvipox virus vector
response he use of any one of clains 20 to 24,

wher edﬂe&nvépmﬂyp@mly infeet spidraubiec26. The use cl ai m 25,
wherein the prostrate speci fic polypeptide is rodent

grost ?&%Cgen %&cﬂ% e T gjg Clairn °F or %7 whedén URE p%state specific

clam erern prostatlc aci d

phosppalypsstideds prikstafic asidqihosphatage Or ® daswitiat as &nal@dhe thereof.
_The use of clai m 21 or 23, wherein the

i,mungsti mul at o ol pti .cyt oki_ne,
fhe LdBe BFORtCHaRsip 00%%%%?5% @f@%&tﬂﬁé 3 afhefeat the subject is
nore @hufvhakbjeas | L-2, IL-

3. The genetic vaccine construct of claim 4, wherein the xenogeneic prostate

specific polypeptide is rodent prostatic acid phosphatase.

6. The genetic vaccine construct of claim 5, wherein the rodent prostatic acid

phosphatase is rat prostatic acid phosphatase.

7. The genetic vaccine construct of claim 2, wherein the immunostimulatory
polypeptide is a cytokine.
8. The genetic vaccine construct of claim 7, wherein the cytokine is one or more of

IL-2,IL-12, TNFa, IFNy, IL-6, IL-4, IL-7 or GM-CSF.

9. The genetic vaccine construct of claim 8, wherein the cytokine is one or more of
IL-2, IFNy or IL-12.

10.  The genetic vaccine construct of claim 9, wherein the cytokine is IL-2.
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12, TNFa, IFNy, IL-6, IL-4, IL-7 or GWCSF. 10 30. The

use of claim 29, wherein the cytokine is one or nore

of cytokines IL-2, IFNy and/or IL-12. 31. The use of

claim 30, wherein the cytokine is IL-2. 15 32. The use

of any one of clains 20 to 30, s5gherein the avi pox

virus vector is a fow pox virus vector. - i SEQUENCE

LI STING <110> Virax Devel opment Pty Ltd <120> A novel
Vbct ofhe garstis vepdiae 6oMstaiE-ot amsone ofl £laios3b 6 ih ovherdis the avipox

2003-08-21 <16 1 <170> Patentln version 3.0 <210>

1 <21§§“53‘?? f‘%gfﬁpwlm%‘ffg";-vi rus <400> 1

at ggat agaa atatcaattt tagtcctgta tttatagaac ctaggtttaa

#Z.ac gAgioniposflionChaiprisingtthe gérptid agetife tdrstructtadtarding to any one of
ttagtttittg aagtaatagt agctttgatt 120 atattgaatt

ttttctlommyl Egglagaaata ttatatacat tttttccgtt agctaagcct

180 tctaaaaatt caataaatag tctgctggat agaactat gt

| faaahol @b RARAAINEYEn é&enﬁeﬁ%'téf&ﬂé endtict vadige Construct according
ttccggtatc tattcggcct tgagtttaga tgdttcaccg 300

gt aagtpeamytonecdataims dgoflit gctttta tcgt caat aa at ggcgcatc
ctcatcaaca 360 tctccttact ctatttttaa cagacgat aa

TR0 Thi Bratin B 6f Qhort TP RT3 0 el ot ot amig eonerc

480  vaccine construct stimulate a prostate cell specific immune response.

15.  The composition of claim 14, wherein prostate cell specific immune response is

a PAP specific immune response.

16.  The composition of claim 14 or 15, wherein the expression products of the

genetic vaccine construct stimulate autoimmune prostatitis.

17. A recombinant vector for use in making the genetic vaccine construct according
to any one of claims 1 to 11 comprising:
i) avipox virus vector nucleic acid sequences comprising sites for
homologous recombination with an avipox virus vector;
i) one or mote promoters; and

iii) a sequence of nucleotides encoding a xenogeneic prostate specific

~ polypeptide.

18. A recombinant vector for use in making the genetic vaccine construct according
to any one of claims 2 to 11 comprising:
i) avipox virus vector nucleic acid sequences comprising sites for
homologous recombination with an avipox virus vector;
i1) One Or Mmore promoters;
iii)  a sequence of nucleotides encoding a xenogeneic prostate specific
polypeptide; and

iv) a sequence of nucleotides encoding an immunostimulatory polypeptide.

19. A eukaryotic cell infected with a genetic vaccine construct according to any one

of claims 1 to 11.
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cgttcttata cgttctaaag agaaactaga aaatatagga tgttcttacg
agcctatgag 540 tgaatcgttt . aaggctctta ttaaagtaaa
‘ggatgatggt actttagtaa aagcatttac 600 caagccattg
ttaaatcctc attccgaaaa gatagttita gatagaggtt atacttcgga
660 ttttgctata agcgtaataa gactatctag taaaagcagt
tatatacttc ccgcaaatac 720 aaaatacata aatccaaacg

aat t C
2 e o o, FBRCSRAC ved Yoo Blhe £ BRI ft G Rptdes encoding s
t aaatxeabgemeR4lost@t apaﬁi@pﬁlype@ﬁﬂé bd dgivatieaagimbgue thereof in the
aaatatattc taatttattg cacg %&Ct ag 900  aact agt

£ CoalTBHMERIE Al MediCamenty (e sg dn STylalaE £1 QUbtisgcegbencing a

960 drgdmacanrssechRlimmielaspbhdeGaaMdrmafmaaspaaa
acaaagaaaa .cacagctaca 1020 actggagcat ttactgctgg

atttacagat gattttgaat ggaattaata attacaagaa 1080 -2-

ccc act ace c acattt cat
iCICaCZlgsaea% a"lﬁ‘ﬂ?fg‘ggé a%eggogtﬁomgégﬁg % Elghc gog gg’xgggﬁ%a&godmg a
cag aoehsg@egqg@aag tsmnﬁcgptﬂypdpﬁdc orliﬂb&watnoaaagmme thereof and a
aactttcact t aga g ggac{taatc, agcaat.atca acg%{aat age in the

1260 Sefuang ol pupleptigey, Sheading 28 cimmurastimwiaiary; Belgpept
t at 9GALRIFEORE MO RRAR arhenCror GRE iR tsﬁﬂl%ﬂltlhgtd?ttﬂﬁéﬁf?se enhancing a

gatggattac cttttgtcaa agcatcatct caacactaac 13

t t gatprostatg celhgpecificgtnmune cespposedy amsamynalisnsubjecigaat t gt a
attatcgata 1440 ataaatgaga gctgtccctc tgcacctcgt
cgggacagca agcctcaccc ttggettctt 1500 gctcctgceta

zlzg g 8 tmg?t%n: ﬁ&@v&&ﬁ%ﬁ@ﬁ@ﬂg@a@h?gﬁaw riutBbtdes antoding a
ggatg cCd ca g agacC gaggicccal cgagacc

cct aaqeg%sfee@ma%% mmypeaﬂ oI destyativeer [g:gpe thereof in the

Ut 99GhaARPcufreC %?agt HeASnEnt IERC RECHT! Bfedaimiii{dtherapy and/or

actcggaagt tatat aagga gaagat acgg gagattcttg aacaact cct
at aadmaiupaprophylaxis of grpstatesgancar i § mayuealisngubigett ga
caggactctg atgagcgcta tgacaaacct 1800 cgcagccctg
tttccccctg aggggat cag catctggaat cccagactgc tctggcagcc

28860 UseasfamCagpak Cidusavaefir Zomprieing tacseqaengy aif npgledijdes encoding a
ctatacctgc ctttcaggga, 1920 tcctgge tttcaa f and

t caad@BeesReIgARNAtE AReLIN t%ﬁ&gﬁ@% of %é%gfafaﬁtj%@f agliggue thereof and a
gettg ‘ﬁéet t@ﬁ?&gaés leRES R GA CintrhlitbsEAuflory { g&lyﬂ@ﬁaé in the

tcgagg atcttttt gaaat ctgga %‘taggct
cgacmfmtln‘at ofjc gagoedicament afora t@gomn the immunotherapy and/or

immunoprophylaxis of prostate cancer in a mammalian subject.

24.  The use of any one of claims 20 to 21, wherein the prostate specific polypeptide is
a prostatic acid phosphatase or a derivative or analogue thereof and the prostate

cell specific immune response is a PAP specific response.
25.  The use of any one of claims 20 to 24, wherein the subject is a human.

26.  The use claim 25, wherein the prostrate specific polypeptide is rodent prostatic
acid phosphatase.



tttcaccttc cgcacctggg ccacagagga cgccatgact aagttgaagg
agttgtcaga 2160 "attatctctg ttatctcttt atggaattca
caagcagaaa gagaaatcta gactccaggg 2220 gggcgtcctg
gt caat gaaa ttctcaagaa catgaaqgtt gcaactcaac cacagaaggc
2280 caggaagttg atcatgtatt ct"gcatatga cactactgtg
agt ggcct gc agatggcgct 2340 agagctttat aatggacttc

e R B L B A AR gl o

acgageitphvsphbide. cccact cacg ctgccgggct gtacccacag
ctgccctctg gagaagtttg cagagctact 2520 ggaccccgtg

atcccccagg actgggccac agagtgtatg ggcacaagca accaccaagc :
AH80 THY GRCLOLRM LIt b 08 JvheRaf A li@lndstiutagaiblypeptide is a
gaatt gaaag aaaatatttt 2640 atatcgtaat aaattaaata

5 tgcatayteking. acat caggag tcttttaaag aacttgaaat 2700 -
gacaaaacct tatatgttct tcaatgaact agtaggtgaa gaagactata
acaaagagtt 2760 agaaaattct aatactaagt ttcaaggaca
2900 C CRgaist ofatutin@ 7 athetedvg thegysakine?8 2@e -08-mare af tytokings [L-2, IL-
aatacattaa t gaat a ta agatacag ttatcgtgta
2880 1% Wg@é%aﬁgéa@cgéga %@E’tﬂzgf aaa ttttttatat
cattatatgg atgatcttaa 2940 aatagattta aaat ggat at
t aat agat gg tagagat cat gatcgatctc tagaaagtct 3000 .

10  30aaadkhegisq of claim 28: wheraindhg exytokine isenepiaars of slpkiges thy2, IFNy
agct§%§;2?L§?60 tatgattagg aaaaaccata aaattgtact
gat at § t ggat cgc taagaggaaa 3120 agaacct act
agcgaggacc tattacacga ttacgcgttg cagaat caaa tggtaagcat
3180 __tcttaaacca,atagcatcga ct ga gagat gt ccg
3o t ccWisse °g§9§'§ a@ﬁgﬂ@ﬂ% °Yg®ﬂ'&‘?'§?¢' ¢ attccttgtg
gagatgagtt t 3271 <210> 2 <211> 3271 <212> DNA

<213> virus <400> 2 tacctatctt tatathaga atcaggacat .
15  3Raat aFhet vag efaanx aeeef claimy 009230, cuhereja: the @xipgy Virus vector Is a

gagt tf{)&?p%& mg%g&g} at aatcaaaaac ttcattatca tcgaaactaa
120 )




tataacttaa aaaagaaatt ccttctttat aatatatgta aaaaaggcaa

tcgattcgga 180

300

taccgcgt ag
gtctgctatt
act act actt
aat aagattc
tttatatcct
tt ccgagaat

gagtagttgt 360

St et Praiopmnge cHRa01
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atatcattca aaaagtgggt atttattatt 840

8%t

8 rE R

taggt

agatttttaa gttatttatc agacgaccta
tcttgataca attttacact tcttctacct 240

agaaact act
aaagct ct gg aaggccat ag at aagccgga act caaatct accaagt ggc

cattcctaaa ggctaacatc aaacgaaaat agcagttatt
agaggaat ga gat aaaaatt
gcct aaaat a agaatagata ggcttttttc 420
cgagaacttc tgtattrérg ataattcttt atatacctga
480 gcaagaatat gcaagatttc tctttgatct
acaagaat gc tcggatactc 540

acttagcaaa

aatttcatttSHVEHNER a88BINGgaaat catt ttcgtaaatg
taaggctttt ctatcaaaat
aaaacgatat tcgcattatt
]?gggéc tca atatatgaag ggcgtttatg 720

tgc tcttatacat atatttgttg gattatagtg
ABERChREHEs2630 n Ot t gat ct ag aaggtttggg tgggcgaaaa
tatgttatta
<Ab0aaaaguod@oedascat ct tttatataag attaaataac gtgccagatc
4UHY> 2082tAx@t aggt acat gt cctacgttga ggacagaacg
taacg%gatt aagaacgtga 960 acagtgtttg tcacgtggat

aag ctgtttcttt tgtttctttt gtgtcgatgt 1020 -4-
\Ggace faaatgtcta ctaaaactta ccttaattat
agggtttgag tggtcctacg agtgtaaatt

LQagAaahgtac gggttcttcc ggtgtcttga 1140 ctttgtcgaa

@giracagaic ttcttcttga gtttggagac ctccttcacg acttaaatcg
<222%) DHptttcgttt ttgaaagtga attctgggtc cctgaattag

e3Pt atmet tgcattatca 1260
tttgttgtaa gtacacactt atacgtctac tctgtcgttg 1320

®hcadtctt aaa

feviugt

Fatsatrttak

c@gfgglgkététcgggéif%aggétgéggé
cgacagggag acg

a

i

gagca gccc

agaccttgat ttccctagac

c

acttgt ctacctaat g gaaaacagtt tcgtagta

Techatr thidtaggae aﬁ}aeswtaaawegaggt

Lat 440 attt
%{Q.%%itt%t% gaaaa%:aatag

999

a
t

ctct

B\ EV

al@kha2€ 6 AGARE0N 222 9SLRAG O tRELIHAGHE QG +8PLdR eI ddtaagect
ctcaacttca aacactgtaa 1560

tetavagyyteaesaitaggbaiayclggit aghfaggt aahbatdtgi62dhagatgga
taggagcacc ggtgttccta aaccggttga gtggttcacc ccgtaccctg

LeERS

gEasgeattl

tetecttact
tgatgatgaa
cgttcttata
tgaategttt
caagccattg
ttttgectata
aaaatacata
caactagatc
atacaataat
aactagtgga
tgtcacaaac

actggageat

ac t

ccga‘:gééa%aggtagct\:%tt:éat %

ctatttttaa
gctcttgaag
cgttctaaag
aaggctctta
ttaaatecctce
agcgtaataa
aatccaaacyg
ttcoaaaccee
taatttcteg
tceatgtaca
agtgecaccta

ttactgetgyg

cagacgataa
acataaatac
agaaactaga
ftaaagtaaa
attccgaaaa
gactatctag
agaatatgta
accegebttt
taaaagtaga
ggatgcaact
cttcaagttc

atttacagat

ccacaaggcc gtacctctgg

cggattttat
tattaagaaa
aaatatagga
ggatgatggt
gatagttita
taaaagcagt
tataaacaac
tatagtaagt
aaatatatte
cctgtettge
gacaaagaaa

gattttgaat

tettatctat
tatatggact
tgttettacg
actttagtaa
gatagaggtt
tatatactte
ctaatatcac
ttttecaccea
taatttattg
attgcactaa
acaaagaaaa

ggaattaata

ggcittegsarce: fherogotetsn tattnogeet dwagt thagat bgatrtcaceg

tact 1740
cgtcaataa atggcgecate ctcatcaaca

ccgaaaaaag
ttattctaag
agcctatgag
aagcatttac
atacttcgga
ccgeaaatac
tactgaagcg
taaataataa
cacggtctag
ttettgeact
cacagctaca

attacaagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080



ggtccaaata taggcttcgt gtctacaact gtcctgagac tactcgggat
actgtttgga 1800 gcgtcgggac aaagggggac tcccctagtc

gt agacctta gggtctgacg agaccgtcgg 1860 gtagggtcac

gt gt ggcaca gagagagact cctagccaac gat atggacg gaaagtccct
1920 gacaggagcg aaagttcttg agttctcact ctgaaatttt
agactcctca aggacttctc 1980 cgaagttggt atattttcga
agtatctgtg gaacggt agc gacagcccta agctcctggt 2040

cct agaaaaa ctttagacct catccgeagsat, gctgggaaat ataacgctct
cacaagtgtt 2100 aaagtggaag gcgtggaccc ggtgtctcct .
gcggtactga ttcaacttcc tcaacagtct 2160 taatagagac
taetargata @z cagurtgt atepcayt tapg it ttacat e icbtagmtags t gaggdcet
2220 cccgcaggac cagttacttt aagagttctt gtacttcgaa
BHRg5ht °§95q‘gﬂ tagt 23932 98¢ Cﬁa&egf%aégswﬁawﬁgaatttagc

R WL R R I e e

tbtapedtdde c c
ga?%gccttagc ct é‘ggﬁ’?t‘%gﬁt?cgﬁﬁg g th%é%tggﬁg%agcaac

cgaiiggas A teejaaeat ﬁt@gﬂmgeﬂgﬁﬁtﬁié? et cliddacoatipa
2520 cctggggcac tagggggtcc tgacccggtg tctcacatac
ttgatgtte Fegetrialgt sargakBe@ tatayteearattgamighyatagtegata
ct%% tacca acaatttttc cttaactttc ttttataaaa 2640
gegﬁ ISt I Ioch e FIrRCSttatIIaRc 29 AgFERccaddagstate

SHARIEL 5B S B D AR AR e
g&Eg’ﬂtﬁé&& %@té@eﬂ}aﬁ@ Cldiigt EEGYOL SRR L {C SRR A Lk Eld R

aat aaagaat ttatgtaatt agttcttatt ttgcaataca
aagauct;am tccaaddgage atiRige 2t cadcakgERnGyciiigdgt Cjchctacga

cggtatattt aaaaaatata gtaatatacc tactagaatt 2940
actegoaealdptetaagget sragabaqat uaﬁ@écbtst racagntact tatgencaay

atct%{; 3000 atttttacac atattat t at ccaaaca

“FR% °3?"gazi'§ea%FaFt‘tF'&"§3t ‘@% t%‘t%@ 9gcgetadigpgaaacct
C a (=]
é%%“?%?%aé%%%%%%%e%%% SRRt er e el
cBtedchged (dacassgt CaickcBdRR gaiRgbidpetataicegt agttcaggoa
cggactttac ctctacaggc aaaggcctag tcacctattc 3240
ctotapdaga ity t tzeapgadomageyimragictibaza3 2 ¢tgaggdd bt etgaagag

gettcaacea
ggatcttttt
ttteacctte
attatetctg
gggcgtcctg
caggaaglttyg
agagctttat
ggataatggg
ceccactcacg
ggaccccgty
gtcgetagtaa
atatcgtaat
gacaaaacct

agaaaattct

tataaaagct
gaaatctgga
cgcacctggg
ttatetettt
gtcaatgaaa
atcatgtatt
aatggacttc
gggaccttceyg
ctgccggget
atceccecagg
tttttctgte
aaattaaata
tatatgttet

aatactaagt

tcatagacac
gtaggcttta
ccacagagga
atggaattca
ttetcaagaa
ctgecatatga
taceteccta
tggagatgta
gtacccacag
actgggceccac
gaccecatggt
tgcatgaagg
tcaatgaact

ttcaaggaca

cttgccateg
cgacccttta
cgecatgact
caagcagaaa
catgaagctt
cactactgtg
cgettectge
ctaccggaat
ctgeccctetg
agagtgtatg
tgttaaaaag
acatcaggag
agtaggtgaa

gggcecagett

ctgtegggat
tattgecgaga
aagttgaagg
gagaaatcta
gcaactcaac
agtggcctge
cacataatgg
gagacccaga
gagaagtttg
ggcacaagca
gaattgaaaqg
tecttttaaag
gaagactata

aagctgttat

tcgaggacca
gtgttcacaa
agttgtcaga
gactccaggg
cacagaaggc
agatggcget
aattgtacca
acgagecccta
cagagctact
accaccaagc
aaaatatttt
aacttgaaat
acaaagagtt

taggagaact
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<211> 3286 <212> DNA <213> virus <400> 3 atggatagaa
atatcaattt tagtcctgta tttatagaac ctaggtttaa acacgagttt
60 ctattgtctc ctcaaaggta tttttatata ttagtttttg

aagt aatagt agctttgatt 120 atattgaatt ttttctttaa
ggaagaaata ttatatacat tttttccgtt agctaagcct 180

tct aaaaatt caataaatag tctgctggat agaactatgt taaaatgtga
agaagatgga 240 tctttgatga ttrcgagacc ttccggtatc
tattcggcct tgagtttaga tggttcaeCg 300 gtaaggattt
ccgattgtag tttgetttta tcgtcaataa atggcgcatc ctcatcaaca
360 tctccttact ctatttttaa cagacgataa oggatttt at
tctratctat ccgaaaaaag 420 tgatgatgaa gctcttgaag
%8%’65%%?@%&?’6% seeperatan gﬂga%‘%aftssﬁcasasegcwsetatcgtgta

t 1 t at t gt tt
SO, Rl QR ARRER LR 1R AR A
Beaf oA JarghitAT AR RRVGA thbAG AP gARFICAR! L aaagtet
ttaaatcctc attccgaaaa gatagtttta gatagaggtt atacttcgga

Ba6aatigttt Ytatbat mge iAot gaatfiachatAchomrdaagéctacgtaa
tatatacttc ccgcaaatac 720 aaaatacata aat ccaaacg
tagarktaogt rapareriec aarttotact grbakcagat tajdagrtror8baagaggaaa

{
PRRETEE

tc ttccaaaccc acccgctttt tatagtaagt ttttcaccca

23PCgABIACE SREEACASE? FARPIIOEFE SA%aA afggtaageat
te t t¢1ag.,900 .6 t agt
FERAARL SRR LR RRHP LR AeeY et it

Pt ttakCAIRRBERI LS
aCaaagaaaa cacagctaca

?@;Qttcaagttc gacaaagaaa
020 actggagcat ttactgotgg

atttacagat gattttgaat ggaattaata attacaagaa 1080
42dBradact c accaggatgc tcacatttaa gttttacatg cccaagaagg
“dhtag®dtt 1140 gaaacagctt cagtgtctag aagaagaact

o

gaggaagtgc tgaatttagc 1200
t aagacccag ggacttaatc agcaat at ca acgt aat agt

t caaagcaaa

<udfy ot ctggaacta aagggatctg aaacaacatt catgtgtgaa
Hadbe0e 8t ChtAYLCALC 88Eagka sk aﬁaigﬂﬂtesaE%tEEiégﬂ&agéﬁbctcaaa

gatggattac cttttgtcaa agcatcatct caacactaac 13

gataatagag
tataacttaa
agatttttaa
agaaactact
cattcctaaa
agaggaatga
actactactt
gcaagaatat
acttagcaaa
gttcggtaac
aaaacgatat
ttttatgtat
gttgatctag
tatgttatta
ttgatcacct

acagtgtttg

gagtttcecat
aaaagaaatt
gttatttatc
aaagctetgg
ggctaacate
gataaaaatt
cgagaactte
gcaagattte
ttcegagaat
aatttaggag
tcgeattatt
ttaggtttge
aaggtttggg
attaaagage
aggtacatgt

tcacgtggat

aaazaatatat
ccttetttat
agacgaccta
aaggccatag
aaacgaaaat
gtctagctatt
tgtatttatyg
tetttgatot
aattteattt
taaggetttt
ctgatagatce
tcttatacat
tgggcgaaaa
attttecatet
cctacgttga

gaagttcaag

aatcaaaaac
aatatatgta
tcttgataca
ataagccgga
agcagttatt
gcctaaaata
ataattcttt
tttatatect
cctactacca
ctatcaaaat
attttegtea
atatttgttg
atatcatteca
tttatataag
ggacagaacqg

ctgtttettt

ttcattatca
aaaaaggcaa
attttacact
actcaaatct
taccgcgpag
agaatagata
atatacctga
acaagaatge
tgaaatecatt
ctatctecaa
atatatgaag
gattatagtyg
aaaagtgyggt
attaaataac
taacgtgatt

tgtttetttt

tcgaaactaa
tecgattegga
tettetacet
accaagtggc
gagtagttgt
ggcttittte
aataagattc
teggatacte
ttcgtaaatg
tatgaagecet
ggcgtttatg
atgacttege
atttattatt
gtgccagate
aagaacgtga

gtgtcgatgt
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500
860
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ttgatttttg tagatctgtc gaccatttag tatcctaaaa ttgaattgta
attatcgata 1440 ataaatgaga gctgcacccc tcctcctggce
cagggcagca agccttagcc ttggcttctt 1500 gtttctgcett
tttttctggc tagaccgaag tgtactagcc aaggagttga agtttgtgac
1560 tttggtgttt cggcatggag accgaagtcc cattgacacc
tttcccactg accccataaa 1620 ggaatcctca tggccacaag
gatttggcca actcacccag ctgggcatgg agcagcatta 1680
t gaactt gga gagt at at aa gaaagag%ta t agaaaattc ttgaat gagt
cctataaaca 1740 tgaacaggtt tatattcgaa gcacagacgt
t gaccggact ttgatgagtg ctatgacaaa 1800 cctggcagcc
ctgtttcccc cagaaggtgt cagcatctgg aatcctatcc tactctggca

tYBGTF CIGR ARAIREIAFC g BRI ey CEIReCE R ettt ght aggottett
ttgct at ttt 19 t t trtt
e ag Shot o, S0 anitt. sfRRE VBA ety ov o
ABARLEL e HELdALIE0N B BEAUDaLAL eb0O0RGIRALLLLAY
gattacat gg 204 ccaggacctt tttggaattt ggagtaaagt

agt BEGREE Wtghhddtight Yt@13aoRY gbtdmatBdd togttdtiaht Clgdattatea
ttaccctcct gggccactga ggacaccatg actaagttga gagaattgtc
aaédtgat adicrgtagacct bt irbec gt adawagya attatgataagoegtegttg
aaagagaaat ctaggctcca 2220 agggggtgtc ctggtcaatg

gkaatatcrt Apage gRRFehBA §32A2Cagbataet 93 gRFatgattyg

ct acaaaaag cttatcatgt attct ca acactact gtgaqtggc
A e R 2 e e R
tab Bt Akt Cégat:g&ftﬁgt L SR g IGAA GE O 40 A cgbl ddgdg 9t gaagaa
ggggagt act” ttgtggagat gtactatcgg aatgagacgc agcacgagcc
cg46éhcogt algagagdaygas Gigagtdy gget Yyt He at chagiicgt Axxiactgtaa
ct ggagaggt ttgctgagct 2520 ggttggccct gtgatccctc

crageanaggt atacakeigagtipcagugkic gatekydarn goehtagi9gs@rraattcct
aggtact i? gaca%tacag attaattttt ctgtcg?ccc atg%%;?tta
ta933a35G 1 Tt IR A 72 aRag hbAea S5P9 HCRPE St U Hat R Ict
aaat cat cat.c t t

R X R AL PR R et PR g
g9tE80aaa¢h Al RBEAAL V8K aREAAA gBLLiGhgat AGctadat! Eadytttgga
ggacagggcc agcttaagct 2820 gttattagga gaactttatt
degtt@mat camagtyeuai-c Bapcaafion gaagicct ad glggt aigrcg88fkcegtcgg
tacagttatcg%tgtatatag ggt cagcacc aggaagccat ataaattttt

ItaPeIteAr t $HIRIATRCat BRIPGATHE CEEILAARE AFTAEITATIaGRFILecet
at at t aat a

cttaga

caggagcg
cgaagttggt
cctagaaaaa
aaagtggaag
taatagagac
cecgoaggac
gteettcaac
tctcgaaata
cctattacee
gggtgagtgc
cctggggecac
cagcgacatt

tatagcatta

atattttega
ctttagacct
gcegtggacee
aatagagaaa
cagttacttt
tagtacataa
ttacctgaag
cectggaage
gacggcccga
tagggggtec
aaaaagacag

tttaatttat

agtatetgtg

gaacggtage

catccgaaat ,getgggaaat

ggtgtetecct
taccttaagt
aagagttett
gacgtatact
atggagggat
acctctacat
catgggtgte
tgacccggtg
ctgggtacca

acgtacttee

geggtactga
gttogtettt
gtacttcgaa
gtgatgacac
gcgaaggacg
gatggectta
gacgggagac
tctcacatac
acaattttte

tgtagtecte

aaa%@{:&%tgag%&c%tcgcact %%tgga%t%g‘g %gactcc‘tca

gacagcceta
ataacgctct
ttcaacttee
cteotttagat
cgttgagttg
tcaccggacy
gtgtattace
ctctgggtet
ctecttcaaac
cegtgttegt
cttaacttite

agaaaatttc

aggacttctce
agctectggt
cacaagtgtt
tcaacagtct
ctgaggtecee
gtgtctteeg
tctacegoga
ttaacatggt
tgctegggat
gtctegatga
tggtggttcyg
ttttataaaa

ttgaacttta
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at ct ct agaa
aacaat act t
ccat aaaat t
ggaaaagaac

3180

agtcttaaaa atgtgtctat aatacatagg tttgtagatg
3060 gtttaagcta cgtaatatga ttaggaaaaa
gtactgatat cagatattag 3120
ctactagcga ggacctatta cacgattacg cgttgcagaa
tcaaatggta agcattctta aaccaatagc atcgagcctg

at cgct aaga

aaat ggagat gtccgtttcc 3240 ggatcagtgg at aagagact

tttacattcc ttgtggagat gagttt 3286
<212> DNA <213> virus

<210> 4 <211> 3286
<400>54 tacctatctt tatagttaaa
at caggacat aaatatcttg gatccaaatt .tgtgctcaaa 60

gat aat agag gagtttccat aaaaatatat aatcaaaaac ttcattatca
dtgtjatiaghaatdkd0aadao bgbicididga arabg@adt t ctoetgatatt hgtttcteaa
aat at at gt a aaaaaggcaa tcgattcgga 180 agatttttaa

tytt htaagat ttatgatipec epgthcst oy acagatament tingacratac ptedtatEga

Sopeairht

9SGt
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BASFEEAR Seddfagd Logh it iRty

at gacttcgc

atattt

tg g

ST

tag

e
) Sag
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e

gcct

EIRL Y

AR ae ke ity pRoascacat
aagt

Eg{aéiﬁgactagaatt

aaat a agaat agat a

BaeEtddaltt Er1betral bCATRREC GARYSEYth CotylBiddpbicttteaga
ataattcttt atatacctga aataagattc 480 gcaagaat at

Poiagadact sgdtattigntetcdaanaa dictett gptiagamingaadic jgadtacatt
540 acttagcaaa ttccgagaat aatttcattt cctactacca

atpshaatost ttittagtata it sroboe pragictactanictragfyatotocttt
% ctatcaagst ct at

t,.66
Feeeael Srartsey?
CadddgbatAf Rbacctatte
0 gttgatctag

eagahidtg08aifiggePndatadtabead t ca aaaagt gggt atttattatt

840 - 8-

at t aaat aac gtgccagatc 900

S0aC P t

<400> 3
atggatagaa

ctattatcte
atattgaatt
tctaaaaatt
tctttgatga
gtaaggéttt
tetecttact
_tgatgatgaa
cgttcttata
tgaatcgttt
caagccattg
ttttgetata
aaaatacata
caactagate

atacaataat

tatgttatta attaaagagc attttcatct tttatataag
ttgat cacct aggtacat gt

a ggacagaacg taacgtgatt aagaacgtga 960

1020

atatcaattt
ctcaaaggta
ttttetttaa
caataaatag
tttegagace
ccgattgtaé
ctatttttaa
gctcttgaag
cgttctaaag
aaggctetta
ttaaatccte
agcgtaataa
aatccaaacg
ttececaaacce

taatttcteg

tagtectgta
tttttatata
ggaagaaata
tctgetggat
ttccggtate
tttgetttita
cagacgataa
acataaatac
agaaactaga
ttaaagtaaa
attccgaaaa
éactatctag
agaatatgta
accegetttt

taaaagtaga

tttatagaac
ttagtttttg
ttatatacat
agaactatgt
tattecggect
tcgtcaataa
cggattttat
tattaagaaa
aaatatagga
ggatgatggt
gatagttita
taaaagcagt
tataaacaac
tatagtaagt

aaatatatte

ctaggtttaa
aagtaatagt
ttttteegtt
taaaatgtga
tgagtttaga
atggcgeate
tcttatctat
tatatggact

tgttettacg

.actttagtaa

gatagaggtt
tatatactte
ctzatatcac
ttttecaccca

taatttattg

g tcacgtggat gaagttcaag ctgtttcttt tgtttctttt

?ﬁ%%i 3@3&%

acacgagttt
agctttgatt
agctaagect
agaagatgga
tggttcaccyg
ctcatcaaca
ccgaaaaaag
ttattctaag
agectatgag
aageatttac
atacttcgga
cegecaaatac
tactgaageg
taaataataa

cacggtctag
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900



tgacctcgta aatgacgacc taaatgtcta ctaaaactta ccttaattat
taatgttctt 1080 agggtttgag tggtcctacg agtgtaaatt
caaaatgtac gggttcttcc ggtgtcttga 1140 ctttgtcgaa
gtcacagatc ttcttcttga gtttggagac ctccttcacg acttaaatcg
1200 agtttcgttt ttgaaagtga attctgggtc cotgaattag
tcgttatagt tgcattatca 1260 agaccttgat ttccctagac
tttgttgtaa gtacacactt atacgtctac tttgtcgttg 1320

gt aacatctt aaagacttgt ctaectehtg gaaaacagtt tcgtagtaga
gttgtgattg 1380 aactaaaaac atctagacag ctggtaaatc
ataggatttt aacttaacat taatagctat 1440 tatttaatct
aageaiyge) Gercatifiagg agead ggaaic gttgict teg rtfed a8 a2 gt
1500 caaagacgaa aaaaagaccg atctggcttc acatgatcgg
toteaaeaacytgeanteactitifFaaged JacrrecaRhAsagrRIApRACEI@ICtaca

R R S S A Rt
SERBPH Mool iRt FA IR Et ARG ot o Ctdibagaace
gah#4sA00E dagt Pl aHag! S0RageiBYCei HR1B0F lAGEAAR Bt Bk SEAdo

1800 ggaccgtcgg gacaaagggg gtcttccaca gtcgtagacc

totsggatagrcat ynghceangat 86y goasidhabygyceaizgicgt gtgraatagt
aaggagaaag acttctagtc aacgatatgg acggaaagtc 1920
tetegrRc Y RrIgeantagraacapcia srItataer aeadator AAPRIERRC

tta tctt 1980 ctccgacgt atattcc taaaatatc

At ERRTRE i PR YAPeA IR OB LIRS G ROt Sth MIHE Lt Rk actane
t c

B i i v A L A G R R R

atgadt@agda dotgbiddoratadtcét§dt chddoageag@catgamecatffycttett

agatacctta agtgttcgtc tttctcttta gatccgaggt 2220

gt temeit dg- tgbetomgt tamocteay datadtagget glaggagtgacagidttobar
tctat gttc 2280 gatgtttttt gaatagtaca taagacgcgt
té'*éﬁiﬁé E pggcatIteacR et Cakkapcesa GttEE;%ﬁ‘iFﬁaﬁ%%cataaa

i R e A I e R

tigh AGitGly Y Ch g SOL IR Gk g2 gl 884 ARTYI AT ghACHRI I8 ataaaca
cgacgtcggg at cgacagga gacctctcca aacgactcga 2520 -9-

tye a8y b Orata8Eé A0 gogalgh 6it agaEdhgg Y Ctigadgfy tigact Aghgsda

t gt cggt agt 2580

aghgeepgcg ook ot iteerac aadaagytytt cegcatcegd (ratcctatee

geccateceey
gaactgeect
gaggctgecac
ccaggacctt
caatttcact
agaattgtce
agggggtgte
ctacaaaaaa
gctagatgtt
ctttgagaag
gtatcccete
ggttggcﬁct

aggtactgag

gtgeacacag
cgttttcaag
qgcttataagg
tttggaattt
ttacccteet
cteceotgteece
ctggtcaatyg
cttatcatgt
tacaacggac
ggggagtact
atgotacctg
gtgatccctce

gacagtacag

tteoctettte tgaagatcag ttgctatacce

aacttgagag
attttatage
ggagtaaagt
gggccactga
tectatggaat
aaatcctcaa
attctgegea
tecettectee
ttgtggagat
actgeageece
aagactggte

attaattttt

tgagactttg
taccttggga
ctacgaccct
ggacaccatg
tecacaagcag
tcacatgaag
tgacactact
ctatgettet
gtactatecag
tagctgtcet
cacggagtgt

ctgtegacce

aaatcagagg
aaactttcag
ttatattgtg
actaagttga
azagagaaat
agagcaactc
gtgagtggec
tgcéacttga
aatgagacgce
ctggagaggt
atgaccacaa

atggttgtta

fccatgactc ctgtcatgtc taattaaaaa

tactctggea
tgcettteag
aattccagaa
gattacatgyg
agagtgttca
gagaattgte
ctaggctecea
agataccaag
tacagatggce
cggaattgta
agcacgagce
ttgetgaget
acagccatca

aaaaggaatt

960
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1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
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ctttctttta taaaatatag cattatttaa tttatacgta cttcotgtag
tcct cagaaa 2700
caagaagtta cttgatcato cacttcttct 2760 gatattgttt

ctcaatcttt taagattatg attcaaagtt cctgtcccgg tcgaattcga

2820

ttattttgca atacaagtct 2880
ccagtcgtgg tccttcggta tatttaaaaa atatagtaat 2940
atacctacta gaattttatc taaattt¥ac ctataattat ctaccatctc

tagt act agc 3000

atttcttgaa ctttaotgtt ttggaatata

caat aatcct cttgaaataa agaatttatg taattagttc

atgtcaatag cacatatatc

tagagatttt tcagaatttt tacacagata
ttatgtatcc aaacatctac ttgttatgaa 3060
gcattatact aatccttttt

caaat t cgat
ggtattttaa catgactata gtctataatc

g3agqrazph (alfhtatatccataatpaettly agatajarceyclaaggagpdat agnagtettt

AeBRar cporige
R et g e RRL A

VRl t Al Al Vel atkr QGéﬁHaﬂc,s ak£4ht¥ahg @a¥adddcgh! B
dy Phe Leu Leu Leu Leu

Leu Thr

Leu

caac

15 10 15

gbrettatac ot

tctt 3180 agtttaccat tcgtaagaat
gftg—ceab gqeaaswasz%:aagaaga

R GREORE 8 n0er

Ecaga

theagtAngc Letigt Asgtadr ggtdagcidd) aflysadopat 2ta2dt 3Bt ﬁuatbatu-.a

Lys Phe Val

Thr

Leu Val

the Arg Hs Gy Asp Arg Ay

tpEggatyat rtagastiag SitaghntPigatytgars rgaAsmtaFaag 4’¢catq§/ts=9

ffotashs Ay ol frappet
gigtaa c¥akgafa

Ser

dn

atcgectaaga ggaaaagaac ctactagcga

tcaaatggta
ggatcagtgg
<210> 4

<211> 3286
<212> DNA
<213> wiru

<400> 4
tacctatctt

gataatagag
tataacttaa
agatttttaa
agaaactact
cattcctaaa
agaggaatga
actactactt
geaagaatat
acttagcaaa
gttecggtaac
azaacgatat
ttttatgtat

gttgatctag

agcattectta

ataagagact

5

tatagttaaa
gagttteceat
aaaagaaatt
gttatttate
aaagctcetgg
ggctaacate
gataaaaatt
cgagaacttc
gcaagattte
tteegagaat
aatttaggag
tecgcattatt
ttaggtttge

aaggtttggg

aaccaatage

tttacatter

atcaggacat
aaaaatatat
cecttetttat
agacgaccta
aaggcecatag
aaacgaaaat
gtctgectatt
tgtatttatg
tetttgatct
aatttcattt
taaggetttt
ctgatagatc
tettatacat

tgggcgaaaa

50 55 60
Rebiade Bib Sobia il

ggacctatta
atcgagcctg

ttgtggagat

aaatatcttg
aatcaaaaac
aatatatgta
tettgataca
ataagccgga
agecagttatt
gcctaaaata
ataattettt
tttatatect
cctactacca
ctatcaaaat
attttegtea
atatttgttg

atatcattca

cacgattacyg
aaatggagat

gagttt

gatccaaatt
tteattatca
aaaaaggcaa
attttacact
actcaaatct
taccegegtag
agaatagata
atatacctga
acaagaatgce
tgaaatcatt
ctatctccaa
atatatgaag
gattatagtg

aaaagtgggt

T ryeTa o R et
;ya[rtglgggfgggggﬂag cAE’gaa-la-X{:t (aﬂ%c&a%a{hgada@gttag

cgttgcagaé

gtecgtttec

tgtgctcaaa
tcgaaactaa
tegattegga
tcttctacct
accaagtgge
gagtagttgt
ggctittitice
aataagattc
teggatacte
ttcgtaaatg
tatgaagcct
ggcgtttatg
atgacttege

atttattatt

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240

3286

60
120
180
240
300
360
420
480
540
600
660
720
780

840



Lys H's
Arg Thr
Ala Al a
Ser lle
Val His
Lau Lau
Pro Arg
Gu @u
Lys Ser
Ser Ay

Asp @ n Val Tyr

Ile Arg Ser Thr Asp Val

Asp

Lau 100 105 110 Met Ser Ala Met Thr Asn Lau
Lau Phe Pro Pro Au dy lle
Trp Asn Pro Arg Leu Lau Trp Gn Pro Ile Pro

Thr 130 135 140 Val Ser

Tyr Lau Pro Phe Arg Asp Cys

Phe A n GQu Lau Lys Ser @u Thr
Phe 165 170 175
Phe Il e Asp Thr

S s e

Ao &

Leu Pro Ser

115 120 125 -10

Lau Ser Gu Asp Arg

145 150 155 160

Lau Lys Ser
LaLrs_ys Arg Lou A n Pro Tyr

180 185 190 Lau
Phe A u Asp An Asp Leu The Au Ile Trp Ser
Ar% Leu 195 200 205 Tyr Asp Pro Lau Tyr Cys G u Set
toEgtyatta /@‘n‘a%wm’ctﬂvﬁeawtg titptapagy .@rsw@@acm@cp@@tc
Thr S Leu Lys Ju Lau Ser

ﬁﬁ?“@'efr aLaaﬂagaa@ertaanFmF @gyafﬁua
Rojtha’ dhaptloay] offdefER Balediiey Alaelidiar

thodebtcgdbd ad€FacyhBc Aladathtctld Bt&gdac€1£1cEY@adgtﬂt;¥élt&¥§Ett
275 280 285 Asp Thr

aygdttEgag Goytichacd aptiybdasiitacisaatGhac bagtﬂ@ﬂtcéeggtﬁtgttga
290295 300 Lau Lou Pro Pro Tyr Ala Ser Cys His lle
ckEtotegen ghaaoaget el ftohspttga gtttggagac ctccttcacg

Lau Il e

agtttegttt
agaccttgat
gtaacatett
aactaazaac
tatttactet
caaagacgaa
aaaccacaas
ccttaggagt
acttgaacect
acttgtccaa
ggaccgtegg
cgggtaggge
cttgacggga
ctccgacgtg
ggtectggaa
gttaaagtga
tcttaacagg
teccecacag
gatgtttttt
cgatctacaa
gaaactctte

cataggggag

Met Tyr

Ser Ala Tyr

ttgaaagtga attctgggtc cectgaattag teogttatagt

tteectagac
aaagacttgt
atctagacag
cgacgtgagyg
asaaagaccg
gcegtaccte
accggtgttc
ctcatatatt
atataagett
gacaaagggg
cacgtygtgte
gcaaaagttc
ggaatattec
aaaccttaaa
aatgggagga
gaggacaggg
gaccagttac
gaatagtaca
atgttgecetg
ccectecatga

tacgatggac

tttgttgtaa
ctacctaatg
ctggtaaatce
aggaggaccg
atetggctte
tggettcagg
ctaaaccggt
ctttetctat
cgtgtetgea
gtcttecaca
aaggagaaag
ttgaactete
taaaatatcg
ccteatttca
ceccggtgact
agatacctta
tttaggagtt
taagacgegt
aggaaggagyg
aacacctcta

cgacgtcagyg

gtacacactt

gaaaacagktt

ataggatttt

gtceegtegt
aéatgatcgg
gtaactgtgg
tgagtgggtce
atcttttaag
actggectga
gtegtagace
acttctagte
actctgaaac
atggaacecct
gatgctggga
cctgtggtac
agtgttegtc
agtgtactte
actgtgatga
gatacgaaga
catgatagece

atcgacagga

atacgtctac
tecgtagtaga
aacttaacat
teggaategg
ttectecaact
aaagggtgac
gacccegtace
aacttactca
aactactcac
ttaggatagyg
aacgatatgg
tttagtectce
tttgaaagte
aatataacac
tgattcaact
tttctcttta
tctegtigag
cactcaccgg
acggtgaact
ttactctgeg

gacctcteca

acttaaatcg
tgcattatca
tetgtegttyg
gttgtgattg
taatagctat
aesccgaagaa
tcaaacacty
tggggtattt
tcgtogtaat
ggatatttgt
gatactgttt
atgagaccgt
acggaaagtce
ttaaggtett
ctaatgtace
tetcacaagt
ctettaacag
gatccgaggt
tetatggtte
atgtectaceg
gecttaacat
tegtgetegg

aacgactcga

900

966
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



305 310 315 320 Asn dy dy Thr
Tyr Arg Asn G u Thr

Pro Lau Thr Lau Pro Ay Cys Thr

340 345 350

Ile Pro @n

Ay Thr Ser Asn Hs A n Al a Ser

6 <211> 386 <212> PRT <213> hunman
Ala Ala Pro Leu Lau Lau Ala g Ala Ala Ser
Lau 1 5 10 15 -ii

Lau Asp Arg Ser Val Lau Ala
cPhgcddalia Wakct bggyalyat t digaciN P

45 Pro Ile Asp Thr

Phe Val

Cys Pr

Gu Met Tyr
A@n Asn 325 330 335 du Pro Tyr
Hi s Ser

o Lau

G n Lys Phe Ala Qu Lau Lau Asp Pro Va
Asp Trp Ala 355 360 365 Thr Ju Cys Met
Lau 370 375 380

<210>

<400> 6 Met Arg

Lau Ser

Gy Phe Lau Phe Lau Lau Phe Phe Trp
20 25 30 Lys Qu Lau Lys

Phe Pro

gth% SctGh¥a ASBt
r Asp Pro

oot

teepta@etc mptﬁ@tcsthmama(}gncﬁcygwe:aazgfao@aa tiftt cdtyaa

udnHs

du

65 70 75

80 Lau

T
°E$§Fﬁ§FEa'ﬁfﬁa?$%¥ﬂirEFWP9§t?§ﬁgt¢§§tﬁﬁﬁEF @y§c¢ug§aga§pqgsﬂgaaa

ge @ﬁga étt?%:t[gixstiygﬂra ¥%H

gatattgttt
caataatect
atgtcaataq
atacctacta
tagagatett
caazattegat

tagegattet

ctcaatcttt
cttgaaataa
cacatatatc
gaattttate
tecagaatttt
gcattatact

cettttettg

taagattatg
agaatttatg
ccagtcegtgg
taaattttac
tacacagata
aatcecttttt

gatgatcget

is u

n Val Tyr

Arg

Ile
caagaagtta cttgatca ¢ cacttettet

attcaaagtt
taattagtte
tcetteggta
ctataattat
ttatgtatece
ggtattttaa

cctggataat

cetgteceqy
ttattttgca
tatttaaaaa
ctaccatete
aaacatctac
catgactata

gtgetaatge

tegaattcga
atacaagtct
atatagtaat
tagtactagc
ttgttatgaa
gtetataate

gcaacgtctt

agtttaccat tcgtaagaat ttggttatcg tagcteggac tttacctcta caggcaaagg

cctagtcacc tattetctga aaatgtaagg zacaccteta ctcaaa

<210> 5

<211> 381
<212> PRT
<213> rat

<400> 5
Met Arg Ala Val Pro Leu His
1 5

val Thr Ala Thr

15

Leu Gly Leu

10

Ser Leu

Gly Phe Gln

30

Leu Leu L.eu Leu Ser Leu Pro Ala

20

Arg
25

Leu Asp Lys

Glu Phe Val val

40

Leu Lys Thr Leu Phe His

35

Arg Gly Asp Pro

45

Arg Gly

Ile Glu Tle

50

Thr Phe Glu Ser Ser Pro Gln

60

Pro Asn Asp Pro

55

Lys Trp

Gly Phe

65

Gly Thr

70

Met Gln His Glu Leu

80

Gln Leu Lys Trp Gly Gly

75

Tyr

Gly Ile Ser

95

Ber Arg Phe Leu Asn Asn

85

Tyr Arg Arg Tyr Gly Arg

50

Tyr

His Gln

100

val Ile Ser Thr val Thr Leu

105

Lys Asp Tyr Arg Arg

110

Asp Asp

Met Ala Glu

115

Thr Ala Ile

120

Met Ala Pro

125

Ser Asn Leu Leu Phe Pro Gly

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240

3286



100 105 110 Lau Met Ser Ala Met Thr Asn Lau Ala Al a
Lau The Pro Pro Gn @y 115 120 125 Val Sex lle Trp
Asn Pro Ile Lau Lau Trp Gn Pro Ile Pro Val H's 130
135 140 Thr Val Pro Lau Ser GQu Asp G n Lau Lau Tyr
Lau Pro Phe Arg Asn 145 150 155 160 Cys Pro Arg Phe
Gn @Qu Lau Gn Ser Gn Thr Leu Lys Ser Gu Qu 165
170 175 Phe @n Lys Arg Lau H's Pro Tyr Lys Asp Phe
Ile Ala Thr Lau Gy 180 1851090 Lys Lau Ser Gy Lau
Hs Ay Gn Asp Lau Phe Ay Ile Trp Ser Lys 195 200
205 Val Tyr Asp Pro Lau Tyr Cys G u Ser Val H's Asn
SPRelIEhFrR AgnPPxp A1 IRLSLAP Orp Jn Frd 1Akarddiva(d uisASpr
Thri¥et Thr Lys Lau &g G u Lau Ser G4 225 230 235
V234:0S Lg er Lau Lau Ser Lau B/r Gy lle Hs Lys dn
1Y S G AT LyET S ?; Prgolosden Avy bal BeprPid BrgiAsp\Eys
Lau Val Asn Gu Lou Asn His MtJLys 260 265 2¥6P
PAG ard Brel Rr.o [ L lLau_lle, M
Tyr zéler Nt@gn%%hégoh S%QEE}gy%pM%h#&%hgfer\/g}‘u %éllrlg %ﬁ‘ey
Lau A n Met Ala Lau Asp Val Tyr Asn 290 295 30 Ay
Lpw (byisadrdPleu RBln Fyo TAralLyseSef\PheHiFe Aap THY L6k Wrbaser

Tyr Phe 388 310 315 320 - 185 190
Leu Ser Gly Phe Glu Asp Gln Asp Leu Phe Glu Ile Trp Ser Arg Leu
195 200 205

Tyr Asp Pro Leu Tyr Cys Glu Ser Val His Asn Phe Thr Phe Arg Thr
210 215 220

Trp Ala Thr Glu Asp Ala Met Thr Lys Leu Lys Glu Leu Ser Glu Leu
225 230 235 240

Ser Leu Leu Ser Leu Tyr Gly Ile His Lys Gln Lys Glu Lys Ser Arg
245 250 255

Leu Gln Gly Gly Val Leu Val Asn Glu Ile Leu Lys Asn Met Lys Leu
260 265 270

Ala Thr Gln Pro Gln Lys Ala Arg Lys Leu Ile Met Tyr Ser Ala Tyr
275 280 285

Asp Thr Thr Val Ser Gly Leu Gln Met Ala Leu Glu Leu Tyr Asn Gly
290 295 300

Leu Leu Pro Pro Tyr Ala Ser Cys His Ile Met Glu Leu Tyr Gln Asp
305 310 315 320

Asn Gly Gly Thr Phe Val Glu Met Tyr Tyr Arg Asn Glu Thr Gln Asn
325 330 335

Glu Pro Tyr Pro Leu Thr Leu Pro Gly Cys Thr Hls Ser Cys Pro Leun
340 345 350

Glu Lys Phe Ala Glu Leu Leu Asp Pro Val Ile Pro Gln Asp Trp Ala
. 355 360 365

Thr Glu Cys Met Gly Thr Ser Asn His Gln Ala Ser Leu
370 375 380

<210> 6
<211> 386
<212> PRT
<213> human

<400> 6
Met Arg Ala Ala Pro Leu Leu Leu Ala Arg Ala Ala Ser Leu Ser Leu
1 5 10 15



GQu Lys dy GQu Tyr the Val Gn Met Tyr Tyr Arg Asn
AQu Thr Gn 325 330 335 H's Gu Pro Tyr Pro Lau Met
Lau Pro Gy Cys Ser Pro Ser Cys Pro 340 345 350 Lau
Gu Arg The Ala Qu Lau Val Gy Pro Val Ile Pro Gn
Asp Trp 355 360 365 Set Thr Qu Cys Met Thr Thr Asn
Ser Hs Gn @Ay Thr Au Asp Ser 370 375 380 Thr Asp
385 <210> 7 <211> 156 <212> PRT <213> human <400>
7 Met Tyr Arg Met G n Leu LadlSer Cys Ile Ala Lau Ile
Lau Ala Lau 1 5 10 15 Val Thr Asn Ser Ala Pro Thr
Ser Ser Ser Thr Lys Lys Thr Lys Lys 20 25 30 Thr Gn
GLEPhE Rew RheGlen Hes HhaUPhaTrhanbu AP Y G viBtrdul £1a
Leu 35 430945 Asn Gy Ile &§n Asn Tyr Lys Asp Pro Lys
LLaLblTh Arg Met Lau Thr 50 55 60 the Lys Phe Tyr Met
B I kel e e ThE T oqum Yl j2hechea (Ble @in AspRZE0SE
80 CyS Lau Gu Qu d u*lau Lys Pro Leu & u G u Val
k&l 9 in . Ser_Lys Asn Phe Hi s Lau
Argoé?(ﬂ)sd,&?gr%}% Egﬂgﬁfeé erglf ﬁel F-'éé/ gé“ Ser Ser Trp Pro

Gln Gly Phe Gly Gln Leu Thr Gln Leu Gly Met Glu Gln His Tyr Glu
65 70 75 80

Leu Gly Glu Tyr gée Arg Lys Arg Tyr Arg Lys Phe Leu Asn Glu Ser
- 90 95

Tyr Lys His Glu Gln Val Tyr Ile Arg Ser Thr Asp Val Asp Arg Thr
100 105 110

Leu Met Ser Ala Met Thr Asn Leu Ala Ala Leu Phe Pro Pro Glu Gly
115 120 125

Val Ser Ile Trp Asn Pro Ile Leu Leu Trp Gln Pro Ile Pro Val His
130 135 140

Thr Val Pro Leu Ser Glu Asp Gln Leu Leu Tyr Leu Pro Phe Arg Asn
145 150 155 160

Cys Pro Arg Phe Gln Glu Leu Glu Ser Glu Thr Leu Lys Ser Glu Glu
165 170 175

Phe Gln Lys Arg Leu His Pro Tyr Lys Asp Phe Ile Ala Thr Leu Gly
180 185 190

‘Lys Leu Ser Gly Leu His Gly Gln Asp Leu Phe Gly Ile Trp Ser Lys
195 200 205

Val Tyr Asp Pro Leu Tyr Cys Glu Ser Val His Asn Fhe Thr Leu Pro
210 215 220

Ser Trp Ala Thr Glu Asp Thr Met Thr Lys Leu Arg Glu Leu Ser Glu
225 230 235 240

Leu Ser Leu Leu Ser Leu Tyr Gly Ile His Lys Gln Lys Glu Lys Sexr
245 250 255

Arg Leu Gln Gly Gly Val Leu Val Asn Glu Ile Leu Asn His Met Lys
260 265 270

Arg Rla.Thr Gln Ile Pro Ser Tyr Lys Lys Leu Ile Met Tyr Ser Ala
275 280 285

His Asp Thr Thr Val Ser Gly Leu Gln Met Ala Leu Asp Val Tyr Asn
290 295 300

Gly Leu Leu Pro Pxo Tyr Ala Ser Cys His Leu Thr Glu Leu Tyr Phe
305 310 315 : 320



100 105 110 Asn Val Ile Val Lau Qu Lau Lys Gy Ser

A u Thr Thr Phe Met Cys 115 120 125 Gn Tyr Ala Asp
Gu Thr Ala Thr Ile Val Qu the Lau Asn Arg Trp 130
135 140 1Ile Thr Phe Cys Gn Bar Ile Il'e Ser Thr Lau
Thr 145 150 155 <210> 8 <211> 30 <212> DNA <213>
rat <400> 8 -13- ctctgaggat cggttgctat acctgccttt 30
<210> 9 <211> 30 <212> DNA <213> rat <400> 9
acttagtcat ggcgtcctct gtggeckagg 30 <210> 10 <211> 30
<212> DNA <213> human <400> 10 ttcaggatta cat ggccagg
acctttttgg 30 <210> 11 <211> 30

Glu Lys Gly Glu Tyr Phe Val Glu Met Tyr Tyr Arg Aan Glu Thr Gln
3z2s 330 335

Hiz Glu Pro Tyr Pro Leu Met Leuw Pro Gly Cys Ser Pro Ser Cys Pro
340 345 350

Leu Glu Arg Phe Ala Glu Leu Val Gly Pro Val Ile Pro Gln Asp Trp
355 360 365

S8er Thr Glu Cys Met Thr Thr Asn Ser His Gln Gly Thr Glu Asp Ser
370 375 3s0

Thr Asp
385

<210> 7
<211> 156
<212> PRT
<213> human

<400> 7
Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ile Leu Ala Leu
1 5 10 15

Val Thr Asn Ser Ala Pro Thr Ser Jer Ser Thr Lys Lys Thr Lys Lys
20 25 30

Thr Gln Leu Gln Leu Glu His Leu Leu L.eu Asp Leu Gln Met Ile Leu
35 40 45

Asn Gly Ile Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr
50 55 60

Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys Gln Leu Gln
65 70 75 80

Cys Leu Glu Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala
85 50 95

Gln Ser Lys Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile
100 105 110

Asn Val Ile Val Leu Glu Leu Lys Gly Ser Glu Thr Thxr Phe Met Cys
115 120 12§

Glu Tyr Ala Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp
130 135 140

Ile Thr Phe Cys @ln Ser Ile Ile Ser Thr Leu Thr
145 150 155

<210> B
<211> 30
<212> DNA
<213> rat

<400> B8



<212> DNA <213> human

ttgtggtcat 30

ctctgaggat cggttgetat acctgecttt

<210>
<211>
<212>
<213>

<400>

9
30
DNA
rat

9

acttagtcat ggcgtectet gtggecccagg

<210>
<211>
<212>
<213>

<400>

10

30
DNA
human

10

ttecaggatta catggccagg acctttttgg

<210>
<211>
<21z>
<213>

<400>

11

30
DNA
human

11

ctcagtacct tgatggctgt ttgtggtceat

_<400> 11 ctcagtacct tgatggctgt

-13-

30

30

30

30



