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WD 2004/ 054613 PCT/ AU2003/ 001688 1. A METHOD OF
TREATI NG A MALI GNANCY | N A SUBJECT VI A DI RECT

wWELE@ODBMEYS RAL- NMEDI ATED ONCCLYSI S FI ELD OF THEPCT/AU2003/001688

| NVENTI ON The present invention relates to the killing

of abnormal cells utilising a yirus. There is 5 also

descri bed a nethod of screening cells to ascertain

whet her they are susceptible to treatnment with virus

AMFEHOD,QF {Sﬁ%ﬁﬁﬁ'@eﬁﬂ‘{' LIGNANAYOWS A SHBLECTTHA PIRECH PICHRNAVIRAL-

finds veterinary use aseD¥RITED IFNEDIO&Ts application in

the human nedical field. BACKGROUND OF THE | NVENTI ON

Ovari an cancer is a |leading cause of norbidity in the

FIERRIQF PHpINVENTHIN Several 10 malignancies arise from

the ovary. Epithelial carcinoma of the ovary is one of

The pfR&lt inF PR Rl O RPEE kﬁﬁﬁg?of%lnbﬁﬂﬂ%ll@étﬂ ek & BBus. Thereis

flf{)h nost frequent cause of cancer death in nen,

lise Hegsaibed amethad of ssuesnipe celtartorecerpinivhethethey arepus@ptible to
' X 0 f : L

PORATERL TRt il L HRP YA ROmBBIABAS Hefaventipn finde

vetentarfiveel as welhps lnoad appkcatiah omthe howsani raedieal diebt. east

cancers, or ovarian 15 and col on cancers. The nost

i j i ovarian cancer is a famly

E@?gﬁ‘éﬁg‘%ﬂbg%ﬁﬂﬁ’gﬂ@gr ee relative (nother, daughter,

or sister) with the disease. The hi ghest risk appears
Owasigmemcey it hlading moseofmebiditjdgrteeferalepopuation. Séveral

BN Qs APES oy e  a SOEIN AR 5 WBIE the o
¢@nmod gohireslogicanalignanebaindride fifthines fregamtcaneef carlddr death in
nost fa 'Ii&s Efected wi.t h. breast and oggrian 20

WML WL Ha Ohall GA5eE P U PR QYT PGR ¢ ancer |

genetic |linkage has been found to the BRCAL | ocus on

Abpesxanatel; 557 ¢210% BRSAZian @his@rd £6 ponisihliel § dktis@iereditary
i nst ances _of 'nhﬁrited ovari an _ and breast cancer, has

BRSTHBRSRTehideglfied i qvariam ke Alene AY BiAsBIdEbreast gangers, or ovarian

AR cdlbh BirlcBB. TheSkodt@paRYRl A fRG oMLY AhrC@NE&Ts & Bimily history of
patients harbouring germline 25 nmutations in BRCA1™
p Sirsblegregmelntive (natherr daughderoousiste) aithethe ligease. The highest risk

%kﬁh' v@&ren—rmh ARG @i%‘tlcieé &SR o %&e{ne&hg‘er. The risk is
germline mitations in suggest that these
swmemhdtdese forvpenerewithioneifivsttdegraepad ede secoBR@kgree (grandmother,
n Y n._ VWien interpreting this.data, it st .
R P Pl R b e SR Vi gt
taticait syadrorpe adstelspedifiv evAriam dayicampgeneti Slinttash has béesitfotiyd to the

B{{Cg\f 108 rc])nacﬂlggrr?orsoglreel ah %?{%t élsc;r peglragrfls%lg for some instances of
inherited ovarian and breast cancer, has been mapped by genetic linkage to chromosome
PP Y8 g

13q12.

The lifetime risk for developing ovarian cancer in patients harbouring germ-line
mutations in BRCAL1 is substantially increased over the general population. Two
retrospective studies of patients with germ-line mutations in BRCA1 suggest that these
women have improved survival compared to BRCA1 negative women. When interpreting
this data, it must be considered that the majority of women with a BRCA1 mutation
probably have family members with a history of ovarian and / or breast cancer. Therefore,
these women may have been more vigilant and inclined to participate in cancer screening

programs that may have led to earlier detection. For patients at increased risk,
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30 these wonen may have been nore vigilant and
inclined to participate in cancer screening prograns
Wa bat/osasy3 have | ed to earlier detection. For peCT/an@®3/001688
at increased risk, WO 2004/054613 PCT/ AU2003/001688
2.h pr ophylf agt5| cf oophorectony may be considered after

the age o if childbearing i C | ete. r,. .

RrREhyaefirophereCioFyRgY Be F‘P@%&iﬁz%ﬁeé g‘%n%ﬁf 938 YWY%W 1s

%ﬁﬁff?te.q%&v@g’s}e&,sch@gene@it _%P'gxldghpﬁf:ﬁ@@ﬁﬁ?ecﬂfmy\ﬁ% btRlYbeen

evelop a primary peritoneal carcinoma, ‘simlar in

@pbbisincsin Aentadl evesniags of siesren, may develqp pptgpELPsrioneal carcinoma,

oophor ect o i . . ' ' .

SR R T Renidn el aticr Poplidbie B0 08GO, C. eval,

T80 Bpithdhiat emdhomaslareghe mosisdommomiypss off @arigh athags| Stromal and

unconmon and conprise | ess than, 10% of ;cases. '

RN i s R T ORI g A a8
peritoneal cavity followed by inplantation on the
@ﬁéﬂiegfﬁ%ggﬁﬂusﬂﬂﬁr spiréadsatalocalsheddingiré theheertvowal carity followed by
the adder. The highly | ethal  nature.qgf .this t I,
aplemietienon s PEBRUIREE g H{ATBTRS iRy 2pifn 6 s poyel o i gpdder: The
pd%h.@‘l@&ﬁﬁna@ﬁretd@ K§is HirS6as Que T eiaBsnde 8 ntoPe i ionen with early
nodés at primary surgery has been reported as hi asg
stagesiof tadisease.s The IRidepéRsef nosifive eades, 2t 869K Sb%fgygl?ﬂs een
)I@PFP%& Eé‘ﬂigh lak 24413 B2SEwts WANDRAB T BREARB0Y, W pdtiehit RER stage 1T

I seaSe, and 73%in patients with stage IV )

diserasd% inpatients vath sagedil disesee, Bné £Xe in RpFantyYrithjstage IV disease.

hati cs. j i j Wo¥
SV Sy b AR T BfBE . The re TR AeRjoment o
lymnsievie depnagetof die psitonesn B3howghtvapiagn regrin develppmgent of ascites
transdi aphragnatic spread to.the |
br Srig8 e A rea e e ar st Skl e ey
factors, but nultivariate analyses suggest that the
PRghobiB RO agiah chiedtsdhflgerfcad bp several (daiats, utumgEvarijeanalyses
RREGeRHS: B o BT aF [vor Pl g g et age, good performance
GtaffseEBNypASREr theABfucincudhl eleaflédicRS@r ke veelpdifferentiated tumor,
any surgical debul king, absence of ascites, and.
smalleratisease yobanapapT AR SUEEA SRPWETE, RRRSPGE of ascites, and smaller
géﬁ&fa?gﬂﬁ&j fﬁﬁoﬁiﬂggﬁfrﬂar ROforRRictieabErg¥yl RosiARRswith stage I disease,

I sease, the no [ rrpgr ant prognostic factor is
greadest ihpbitavadognostie fastor atigradefekovierkby dense adherenepeand large-

ascites.. L |
S BN B LY L1 g i my
pdntiéna grouPaif hizhtsskypatientst Batfentseivith bliest esllddgiolagp eppear &0 have a

have a wors rognqsi s. Pati ent i T oI .
e P PREP N s TR Sl A, Sitinom
hppeardo hetd Petef pagossis. Al t hough the ovarian

c_anc_e][_-associ an(:d antigen, CA 12&, has no prognostic

si.gni ance ., en nme .t t] f_di i o

A gh R G Rer e oA HECUY) Vo P UREsH: Sgeificance

when measured at the time of diagnosis, it has a high correlation with survival when

measured one month after the third course of chemotherapy for patients with stage III or
stage IV disease (Rossmann, M.G. et al, 2000). For patients whose elevated CA 125
normalizes with chemotherapy, more than one subsequent elevated CA 125 is highly

predictive of active disease, but this does not mandate immediate therapy.

Most patients have widespread disease at the time of diagnosis because ovarian cancer is

often asymptomatic in its early stages. Partly as a result of this, yearly mortality in
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nmeasured one nonth after the third course of
chenot herapy for patients with stage Il or stage IV

waele@easws1y Rossnann, M G et al., 2000). For paPCEAU003/0016388

whose el evated CA 125 30 normalizes w th chenot herapy,

nore than one subsequent elevatgd CA 125 is highly
predictive of active disease, but this does not

REFRRR encHhieapRIOEMAY 559 of MssipaganieantesLengsgrm follow-up of

WS AR DL ARAS BRI Eﬁ@s&%@ng g&&%ﬁ%@@ﬁ& §5-%§13§|€1§\?1va1 rate of less

ovarian cancer is “often asynptomatic in its early

thangdg, evearwitly plagnamrhesed eorabinativrsthexagyr Ngvertheless ieasfy stages of
[ ; 3. ovarian cancer

L S R g PR DN R, (™ Langstorm

foll owup of suboptimally debul ked stage 111 and

At pgesehthp &tehiemdng fordate atage av&riareances involras atetheaboominal

ess han 10% even w.th pl ati hum based, conbi.nati,qQn
PREPiesl kvt reranes el ol Hilacfi FRERR B ot gross
diseaseuisabllefollowad biy gbmpiiatien thgrotbbrapgith ih@udds aAflatinum
gﬁgsent he tneﬁtnent for | ate stage ovari.an, cancers

BBV sthe BTN rais dbiheR BetWes) splp &Rith mpnthsalons dgrm survival being
@ggma@lqglil?&cg{tserosal surfaces, and attenpts to
debul k all gross disease usually followed by
cgnbinaéion chennther?Pyg% at includes a platinu
Aneredyas Beermngoing repspagh With ghe aimy ofdderridying @pplequiesithat are
ety el Bresdcdnfl bhREA LAY WA EAINIRALAG tdf$S. than ten
percent. " 10 There has been ongoi ng research with the

ai m of identifging mol ecul es that are differentially
Eyvprian sedinomap aayeen detndhiol erpeass theiategen csfurtdfoser, T.L. ef al, 199;

rian rci have begn u 0_express th .
EARGER AL R TR RN R0 L 01 Whe) B BHofiler itpsgatic
Sisfemitiatiach of hiiA&b v dBiahteplthlidl cavdinoatia b speclfffBddding #Mractions

B Er L aPan bl & SR E P lia G 4 abdom): Deesulted
@érféﬁ@etéipf‘ééﬂgn of H8drRAEP, KarGlloRevidudly b&dn SHservid b human gastric
Cardarelli, P.M et al., 1992)." Up-regul at ed

SYCheEw- expressi on of integrin a2Nl has al so
previ ously been observed on human gastric carcinonma

e i —
aswiell agbrt metasiasis, and it endsgiressioprof 85, hias béerxsho@h th@sluce metastatic

been shown to induce pegastatic 20 properties in
HETPeHUPaR P Teet A tes i, et b APOT Blsghing of 0, has been
BhGK tdErdy HélbiladiRSioR %F!S‘véﬁ%\’tﬁrch%dlé&ﬁ%&ggcle 1 BRRES.

adhesi on of” ovarian carci nonas by type [ agen.
Viruses capabl e of inducing |ysis_of malignant cells
Viruseripeile of indgping dysis @ﬁn%@ée%@llaﬂgou&m rglication process are

RAGRA Kb Bﬁco\ﬂ.ltf&\ﬁﬁﬁfsh g@égg rcr)g@&?{ié/ {irGsel irédfﬁl%sprgvl?igfgtiroﬁ in the same

proliferation in
species or cell lineage. Infection of a cell by a virus involves attachment and uptake into

the cell which leads to or is coincidental with uncoating of the viral capsid, and

subsequently replication within the cell.

Oncolytic viruses assessed for capacity to kill cancer cells have included the adenovirus
subtype Egypt 101 virus which showed oncolytic activity in the HeLa uterine/ cervix

cancer cell line, mumps virus for treatment of gastric carcinoma, uterine carcinoma and
cutaneous carcinoma, Newcastle Disease Virus (NDV), influenza virus for treatment of

ovarian cancer, and adenovirus for treatment of cervical carcinoma (Nemunaitis J; 1999).
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species or cell lineage. Infection of a cell by a
virus involves attachnent and uptake into 25 the cel

wabioglsdeends to or is coincidental wth uncoatPEyATL003/001688

the viral capsid, and subsequently replication wthin
the cell. Chcolytic viruses assgssed for capacity to
i cancer cel have i ncl uded the adenovirus
ery‘csgo € 1N g_at ‘\;Ihgg a@wogﬁugqq@%ééﬁ%%e@pelpwrus recombinants

acagﬂaélvwsémd@eemieat SR t@%rﬂa %ells 4R CRAdESsky S.S., 1996), and
| ine, munps Vi rus for trea astrrc carcl nona,

thas reqvirus shewnlytia canebilzp lrchmane bi9% ghelrlasterwemaells and NIH-3T3 cells
|r for

DRUEE otk RE0SEnali i Bk e g SHOLHIRE L AL 8D,

treatment of cerV|caI carC|nona (Nemunaitis J; 1999).

WY RODH @EaFi8e PSTl# 2203156 Ir6dBicall triald todreat lemnbma (Stage II)

d
N TR T T —
(HISYelhdvg baed r@brtedtras gdewifg bﬁbrg]se Mdlﬁ@aéﬁh)égﬁlbf?m}rmn tumors
ca ai |

19 and that reovirus,s

i B egrash merrOie, Bof PNt e, Relromh R iazzo BR,
9073 G ik REoRASs ififediled hdsHdeR %}ﬂ)‘ﬂ@}d tb 8n19anc§kﬂl‘i}{%oﬂn§anoma cells
et al, 1998). 5 A vaCC|n|a oncol%sate has al so been

b &he plantaniteioviar saperia(Gatyamesrdhst Kek9%hona (Stage 11)
patients (Nenmunaitis J., 1999). Mdified,

TR TEHoP YA Eﬁg&%&lléﬁﬁ%&'Hﬂd‘éﬁoﬁfﬁs‘%ﬁﬁ@m f&ﬂiﬁﬂreﬂ?@(&nowrus
been reported as showing prom se for the treatnent of

bregpn Thatip denavirer gebaigupsndr @d?.dhand F f?éllléfﬁm recgggise the CAR
f&&} ange %ﬁienmm L §%@E&§%@dﬁéé&\%£% zlgazgmup C) and

adenovirus I n Ctlon een report
éndhamwswypd: ? sybgrfouprdd) ancgrise ehdjer Higtoympaibiljy atass I molecule,

Prbcstish B0 Gabesiid TRRAR eSat)? HibiniRRpressed on

dheldroht dellingd. f f er ent adenovirus types. That is,
adenovirus subgroups A, C, D, E and F for instance

%@B BI&S} attégl]serecq'?g%g%y érg%%élpn% e Aden]g%ig{ = dtahx,}gﬁar? herpes virus 7,
Adenevssobiateld s YyfeSt HeQ U pR)r fhER@ERN PRrPBIREs 7 is CD4 while
hi stoconpatibility class Il nolecule, 15 ocj32 and

Ensteigrians virneiepemisey eppplement rearptre &A1) sPaliowiars txpe land2
%oﬁﬁ@é’ SpRAue Peceﬁﬁ: PRy %@1} Jadﬂe'si%ﬁ%l'ui'elerg d@tﬁzk r%bg&fn?steg sialic acid.

is FTeco nlsed by rpes sinplex types 1
hilvenzhdrepd $ WrususcogmseﬂmdmesbNraerefe’bn@uramc yeé for, cell
C r
éﬂ?es{cx% ?@gﬁtra%f) En&gﬁgg%gg% (G fﬂé lreclxjé nZse% a%e%?glg\gg{d ancEtyl
n@mm)mc Rgti Naccmasmrqspecdgnaaasi b@cha@ﬁeemggmmh factor receptor and

PR e G RRA AP M By AT SRR A ona
Vcbrhpl]:énfeﬁtﬁg’a]aﬁﬁyiphﬁeﬁﬂ AT (CRE3) qseuegcﬁtayﬂen MERY, 8041 1997).
flqccler%a’zlonal ‘f’atent Application No. PCT/AU00/ 01461 describes the administration of
Coxsackievirus which recognises ICAM-1 for cell infectivity to a subject for lysis of
melanoma cells expressing ICAM-1. DAF is also recognised by Enterovirus 70 (see eg.
Flint SJ, et al (2000) Principles of Virology:molecular biology, pathogenesis and control.

ASM Press, Washington).

A study evaluating the adaptability of ovarian cells to subculture and their potential use
for the detection of viruses has been reported (Harris, RE and Pindak, FF, 1975). In the

study, normal ovarian cell cultures were challenged with a broad range of viruses
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adhesion. In contrast, influenza type C virus
recogni ses the sialic acid 9-O acetyl neuramnic

wa@eood/os4atci na virus recogni ses bot h epi der mal PQr/awde3/0016388

factor receptor and heparan sul fate. Coxsacki evirus
Al3, Al5, A18 and A21 recogni se5]l CAM1 and the 25

engnt re ul at ry rotei n DAF see
%ﬁﬂ”@%} @oy@aw u§ s §aclqeym1%Anép;FS@p}gpv1p§tPe Fpliovirus, Echovirus
ARPCafdbyifks N seP@ﬁesM@é@ﬂ’é‘l@%ﬂ@ﬁ?&é Jﬁ%ﬁ ab R@wcastle disease virus,

adm ni stration of ~ Coxsacki evirds whi ch recogni ses
Meaples viresy distampar vieerAdenoyinuehamen bilegroup ngrotyy)sa; 8 % and 21;

?%(L;%g ['H?%Igﬁlv rﬁsEqstE gf‘/l?dlg%glr gﬁ‘l(\ék]as sipid %d%?r%& RnglrLéﬁ serotypes

t m&@hdﬁfacnmaphﬂs dhe Mudyldegy)nntméted ﬂia eellifednd fyiman ovaries can be
g\ tholg) SI S. anﬂ nt r ol 3% ASM P&ess shi ngt on)
R st Bt dan W e e of times
far thmpmpbgaﬂcﬁ cﬁﬁdnbtﬁtﬁhfus{é@frﬁﬂb‘o&hd llb‘é@osf:@ that B&ch cultures may be
ign of vir has . b(leen reported. ( Ftigrrls RE and
PUrRY? Sfu wingrvdral pathagenisisanehpatholepy sfivisaljinfection.

Thé ¢ Qﬁuﬂﬁéles ug @Jtéc?ﬂhﬁ?éjs éMrﬂeh&llﬁls@J Qad aE gaﬁ@vans 2AH4888ia have
WO 2004/ 054613 CT/ AU2003/ 001688 5. udi n

Wi tp Gross the Wrcaﬁ@mmhqugtmfet@mbg@kdwf vigd
B o Ol S AR P e AR fupihgring teratogenic
Hivestigadiond.r us, Measl es virus, distenper virus;
Adenovi r us human subgroup serotypes 3, 4, 7 and 21;

g%?}%gaﬁsc%ﬁgl‘ %eé’d %3 tHL B, ca} proc%%aa L*(;cgasc%é %l{z"ft?\ gas%];:ie% cr)]f C?dhesion/ de-

raro; "Reovi seroty
ylHasion; exrentis corgpled” hieths*egndytedelmmsdagmdaﬁohhmheﬁd)ﬂl ® dridafdgration
termin. ce

s AR SR i A e A0 ThibisRs s it faress being
fnade trhtéle m’eam@gﬁbf pialighanéies, thel Sredtiniens SﬁcahBer\lhélﬁ@h %Wanan

osed that such .cultyres may be . use for t
B B s prbnS g by pllies S amreri el taee eaeinsiAgigyelfor

lteritrvab td 8@ Rerapy TpGroR@REI t T Urther suggested t hat
as sone viruses SUCE as poI i ovirus and vacci ni a have

%‘E R;& shown to cross the human placenta and i nfect
UMARY, OF THEINVENHONt viral interactions with

normal ovarian cells in culture may be a neans of

The prlegdnit N9 chBEREQGENhe bBYEBRIHOA AR AN fidYBE BRI df%bnormal cells
tupor spread is a pathol ogi cal process associated with

wich @p pangengella griessing the éntegrim el by be echievesiouilisag ashotirus
LA ?ct gglsg %ﬁ“tﬁ - dsgr @etcctﬁtl on. Adhesion to and

m grati oug eextracellular matrix is
essential for tunor invasion. Despite progress being
freadedinglyt ineart aspatt wéthte poésentinvgmiorcthes: is phsziderc&amﬁ&mﬁ for

|ncI ovarian, nali anci es presents
Qe BRE bl et SR E AR, AR fas e oAb dih an
éffﬂctlve amount of virus selected from echoviruses, and modified forms and

combinations thereof, which recognise 0,8, for infectivity of the cells such that at least
some of the cells are killed by the virus.

A single virus serotype which recognises o, may be administered to the mammal or a

plurality of different echoviruses which recognise o,B, may be administered.

The term "abnormal cells" for the purpose of the present invention is to be taken in a

broadest sense to include malignant cells, the cells of any abnormal growth, and any cells
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alternatives to existing therapy approaches. SUMVARY
OF THE I NVENTI ON 20 The present invention relates to

W b@4obses vati on that significant killing of abCDATI03/001688

cells such as cancer cells expressing the integrin
aZ2(31 may be achieved utilisingegechovirus which

recogni ses x2(31 for cell infectivity. Accordingly, in
hAviag pheerrel uprgultesRpressioneh integrin fidy eelativepe cuireipanding

TBERQGAO5S thl 54 &Eﬁ%ﬁ@&%@s@ﬁ{g@ﬁ&r &81[&5 ﬁ%m&yﬁ%?ﬂ%ther the cells

conprising treatin
aretantergellsormet asé Wé@tl'ed tiieraalis pmﬂntﬁaraﬂeus @s abmanchal rate or not.

onmbi nat i
rA‘%,'QJJIfdlngS}‘g t tgg'T corransPésg}%'e ﬁ%{)‘éla%tfc elxﬁl&eggilmigc ellsiandglls that may
at niagas)t ult&mﬁﬁy dﬁzxt/élble 1r\£/t$ lcaluf]ceﬁnfeels Kihl aBdoﬂhYal %P(Q/Vﬁh hikp for fhstance be
Lngle vir SEero I.C reCO nlS
St g (oSt nBiRARROBR Lol ALy OB
dich&al18Mhe SGRRMAT éé?l@ %1%59@u%§gﬂg@d%§gtégégg?%%%? ﬁ%mpared to

adm niStered. 30 The term"a
pur piting fisquR én Wh‘aﬂ;l‘ﬂéhﬁ abmnrmi ¢ebly aresfound bBenesk gre virusavill typically

| wd t th | |
ggqurggﬁglygfr%g e alr)%cprc aflI cells ue tg aeggrfzétg‘/%%agﬁ 8@%@1%t1ng 0,53, on
2] T éé]JBO 23/sQEH. G&BVHL& mhﬁbe ﬂ@d&b RffedtivielyUpfggtHealb@brmal cells.
expression of integrin a2Nl relative to corresponding

t he sa cel | type expressi t hei
AgrGee SR e inulon i SR e o et 67 Sar R afibien foaey o a patien
of caér thathashedtitessidell €raiR b pSini-p bl dremdtuh ot Hefvever, the invention is

dingly, th
SRR 0 e o A i i

ﬁﬁblhc&hbﬂﬂ al theBka@n @it oBtheP@inctk ihd@dif }heqjeﬁ’l‘bﬁ{a%d' &ate tumors as
cancer cells. An_abnormal growth may for 1nstan be

well @p Pepastoranersy qogcnhq@ncqru?ﬁserectarh@na@nmmowry sarwrs| that have
Hﬁﬂéé‘é tﬁérn?‘ﬁ) SBPAHes EHF ggdg Gﬁ@rq{i@ahé/e’ tol}tel'llg]‘j\% Wﬁ@dmlms’cered

cells w ave upreg Xpressi on
toomplanenta icances cnllnsmman@amgf the bedl_seoiihﬁr thancthe e oﬁlﬂmﬂ QniamBrnal.

g%lx#rg}n% rﬁ el?li%&g nC\en%rht}orr]le xtend ch ﬁt@gﬁﬁf Xl{g}ﬂgncy where the

gt‘ahgmﬁfcylhakﬂietdsﬂmdedﬁ) acsite tod Gikduiadn &iéﬁihalﬁﬁlalﬁoﬁﬁt@ﬁrﬁll associated
ceﬁls és suc the virus may be used to effectlve¥

P dBfectionbrehiyiitescel I's. A method of the |nvent|on

is particularly suitable for treating ovarian cancer
Typiealpathieantus vill beadathistehat tofths nixeind e sive e«.dmfpm@mus
Bﬁlnaré ovarijan t ver, the invention. is not

ely gngdfic wia‘mémg £ vEglaeneRe s sutficiegt therqanb frr generation

ee%e kiras ﬂm@@éﬁh&aﬁéé& acﬁlﬁiﬁlstéi@d fRRUiptdkebYGhd £81R n%tenéffahon of
ot her cancers includ |gghne anona and prostate tu

Hee, gamplets viges witiadhe edllsc dhe nedelp Acid arryerompie orstngleRNA or
PRI RlolecBRbr 2GHAAMB F stANARARulel BhcddBYPdifferent ones of the viral

proteins, respectively.

be
Fnahgnant cells.

The virus may also be used to screen abnormal cells to ascertain for instance whether the
virus may be suitable for treating the mammal from which the cells were obtained or
whether a different treatment protocol not involving the virus may be more beneficial.
Conversely, different echoviruses and/or modified forms or combinations thereof may be
screened using samples of cells taken from the mammal in order to select the most

appropriate virus for treating the mammal.
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i nstance, the virus may be adm nistered to nelanoma
w@agmesdetel | s in areas of the body other than PEEABRG0B/001688

of the mammal . Accordingly, nethods of the invention
extend to the treatnment of a nglignancy mhere t he
gg%%gnancy ha netastlzgsed to a,site or sue %

ngliioh ang s pIRPCEREShR inyeRiioverg i HI‘% %FEH‘OQ;P screening a
s%ﬁ{b(?%bfr eﬂﬁ@ﬁnalu]ﬂ’é ﬁ@ilnl mat B ¥risUscephibility® vAaRlind e celtideath to

e mammual as |ive, conplete virus. Alternatlvelﬂ
emabiaeer adraivistervgotitisig thdrmamimad fordensnentsf thasompenagels, the

of f of the virus may for instance
%% ggﬁ?mps%ng%@§§%%§uptake by the cells and generation
of live, conplete virus within the cells. The nucleic

aci d (@ny qmnpnhm@ﬂasampghéﬂRN#KmﬁﬁabﬁﬂNﬁoﬁdﬁe@Mm@ndﬁ a
plurality of such nDIecuIes encodlng di fferent ones of

t he V@Z al tr@ Lot lls %ﬁpﬁ%%ﬁéﬁ ﬁi%d\ﬂf ki s'ﬁ?ﬁ'uéﬂt $Pallow

be us g en BROr IR ascertaln
i nst ance wh&kﬁemofﬁecd%ﬂnuﬁewayabadSU|table for
treating the manmal from which the cells were obtained

| nv OY\GF heafﬁgr dit! erﬁ%ﬂe tf'legnr{l? Ris iREe Iea ﬂP cgg%ed death of at least

be T e ene
Conversel ysonﬁktéffthéemormhmﬂlsr uses and / or nodified
forms or conbinations thereof nay be screened using

§7 %&%&uﬁ%ﬁec&%&o&ﬁ;&ﬁ@gw%f Ln; od1f e? (afa{rxqsea(nc{ ﬁ)mbmatlons
R whlm‘a%gglﬁ/s@@‘ﬁ@ﬂo% iftedt vy 29 ke ﬂﬁﬂ;ﬁ&& cells.

Accordingly, in another aspect of the invention there
is provided a nethod of scree

PRARMAE P ey R 1 sfted Sbn By Jesfigs whether a
éivreﬂ Sirld &%ﬁg&’ol& &t 1|nféiﬁﬁ§ Bnd Qilliy Al 16kt &)rﬁéj& e §bxﬁfrhﬁg cells in the

I 'rus for treatment of the abnor
szrmp]s I1t prticyler, hl@ﬂjte@img)mpg inyglverperegnigg rgmbes o( gx)fferent viruses by

DRI R lbsdebti RN, hh& determinin
%%§O§reallﬂf%ﬁgégﬁ?ﬁs mffh %herjifugggér a e 5
péfet}f.wl t}cefceﬂs; are killddf asci result ofdntectigwby thefvéstsi on of t he

cells by the virus; and (c) determ ni ng whether the

ﬁen?ea éll{l %ﬂ]nl r(])f OGLE efc? 29 th% %%gog B0 g;roﬁtieé & d%dtho PO Wereening a

efein the virus i's
S’&h@ edredility annéehaw causedeathoflabrogingl edls frorms mandnal to evaluate

nmbhi nat.i ons of , whi recpgni,se . .x(

|a FeRisterng o‘?ﬂisﬁ%%éﬁofha?%aﬁ Poggqagge% vﬂ}euagB Prﬁr%l P thegmethod
?ﬁglg g thodteptsst: i n a method of the invention by

tes i ng whet her a

(a) selecting the virus;

(b)  treatinga semple of the abnormal cells from the mammal with the virus for

a period of time sufficient to allow infection of the cells by the virus; and

(c) determining whether the virus has infected and caused death of at least

some of the abnormal cells;

wherein the virus is selected from echoviruses, and modified forms and combinations

thereof, which recognise 0,3, for infectivity of the abnormal cells.
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given virus is capable of infecting and killing at
| east sonme of the abnormal cells in the sanple. In

w@20otiosshar, the testing may invol ve screeni ngPEI/AURID8001688

of different viruses by 15 incubating each virus with
a sanple of the abnormal cells gespectively, and
tern1n n whet her, the cells are killed as a_ resu

Fiqtacd WA a9 cermeriss thgstepigl spaparing dejapility bitweslected virus to

29RO dhudeltRe HEME : HRReNRIR Hhad oPRHhEChSviFRE Hobffied form
screening a_ virus for ability to infect and cause

deareof sybjeets & sherps Gband () nihying aoathen sampleeithe ealls and which
to the manmmal for treatnent of
?ﬁ%%ﬂtﬁ%ﬁﬁgﬁggﬂﬁﬁg?h§ * met hod 20 conprising the

steps of: (a) selecting the virus; (b) treating a
et & thé cellhevilbypieatyl remdt fremfinfectidrnet theealialbywhé Virtd)end may be

3l SRR Bl i SR AL oty

dhereetioni tfigg‘@'mgf@ob&fmshﬁ@st\hkél Qs EQ@suﬂb’cﬂff eled ift‘ﬂw&ﬁ@h 6MBEMEr caspases.
t he_abnorm

t 25 el
S B e Pos ateRBIoE e FURFEIIRYI FOSdes Fupfered plesma
ARG ErhRsh, A1 meaﬂgluﬁﬁfabAg@ﬁll sttface 51431%@12@(2 abfdiof Bliciting an immune

recogni se oc2RI for infectivity o normal celTs. .
VePonEAp (nyabnerpaeis oy beogeses. Hencerfreatmant ofiabmgymal cells in a

A S ANGIOAREd S GartcB i £PeBlod? 5{,&91 ea)g‘gféc{v%&%% 9‘{‘1%% {28he

selected virus to 1 nfect an cause t
émimiugityjiof thetrhamme} agaist Hey absotroslicells or nodi fied form
t hereof subjected to steps (b) and (c) utilising

g&?%{gfl%r a e élf as%@c@ of Bl 1ﬁv§§1ggew§%rg Els (_Rrros%l%ggle StRod fcir inducing

ectivit
ta;l }Imrmmlnle yespesss ih afmarmrlahiﬁﬁﬂist abn@tnal Eﬂls@&b&e@s@g o@ﬂl&he method

Vi rus us ei t her sis of _the cel

ERTBP TR it PP aP Pl e i FaroR vifevigns il g echoviruses,
desdd BAns amgaﬁ%laguamﬁ&@@f ShiSkc egnhg%log &or i%fécaw bt the

of the activation of cellular caspas

abroray] enllsland wheneie hiysis affat quﬂ@em@f cdlslis camyd s p| | |
fromthe ruptured plasma nenbranes, and antigens

gﬁﬁ%m He Gi‘?{lér Vézgl;lgé; e@%c%ﬁH% g%;%ﬁg?frrg :&h ;{ceﬁﬁéa‘f Et%ljnﬁgsltlon for use

ired mﬁ@d of eipeentiqre iamwb, ink yabfmheahsgeeﬂ therej mpmmded a

S FSSAAT FRSH S i
&g:auhst for penearlttivgy vimhs toeteatthe Aeltsosudh I&gdt yat 1dant soned dtehe cells are
T
abeketed |fro@1€édl®vﬁﬁﬁs,8ﬁﬁi mgRified fhenswidneehbinations thereof, which
recognise 0,f; for infectivity of the cells.

In another aspect of the present invention there is provided the use of an inoculant for
generating virus in the manufacture of a medicament for treating abnormal cells in a
mammal with the virus such that at least some of the abnormal cells are killed wherein
the virus is selected from echovirus, and modified forms and combinations thereof, which

recognise 0,f3; for infectivity of the abnormal cells.

In still another aspect of the invention there is provided the use of an inoculant for
generating virus in the manufacture of medicament for inducing an immune response

against abnormal cells in a mammal, where the virus is selected from echovirus, and
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15 conprising infecting abnormal cells in the mammual
with virus selected from echoviruses, nmodi fi ed forns

wa@pa40548i3 nati ons thereof, which recogni se cr2¢G/AD2003/001688

infectivity of the abnormal cells and wherein lysis
of at least sone of cells is cagsed. Cenerally, the
virus will be provided in the formof a pharnmaceutical

Eeird formmangd Fombigatigns thereet, i hoCagise bl indeetivisy of the
%Hﬁ&tndl@el@a}‘tatkﬂiﬂ{ecgﬂ aspect there is provided a 20
pharmaceutical conposition for treating abnormal cells

in a mamml , conprising an inoculant for generating

Jiypisslly, enterhoyirus vélises lmsacgu‘dhmtteh’ath atneﬁedsqf tls@memtﬁon will be an
VI I a

%E%r rragg(lg}? ?%:‘gfrf)y tg% EQOL{%V%, ?HEZCrh bOR er e Vm%/s' E\fkand

iEshcs\ahscﬁV@d Wlumthehmm wusmallyibel arohinidrehimhal sehoifg, the

conbi.nat i ons recogni.se 0@
RO ) Bt e i A < e G RE era e tope papgble of
Mfe&ﬁigtanldmﬂﬁﬁg it abnbehEl deBs, [PF @ \Virdle ehalt A ihst@n@thadBtherwise been

0oC enerating virus_in the manufacture of
%@?ﬁﬁ %n%ﬁ% a{;ﬁ@éfq C&W#&F e gedls may e whilisegral
wth the virus such that at | east sone of the abnornal
T8k b&m@vRukinkl BE alEListered th AR Mhmysal darifgHEfd-&8 HhBMnt courses.
echovi ru}s{ and nmodi fied fornms and conbi nati ons
Prderably, however differenhiruses ap(used ferdifferentireament epursep o avoid or
ARROT B ofeﬁ{:lélseffeg’t%flaﬂ %h'lulne ?&gbﬂg‘er to@%@@x‘é‘hoﬁg VII‘G? admlrustered A
invention there is prOV| ded the use of ‘an 1 nocul
Visbs mg¥ detriastenes hei admeinisterechiwpimalipfinatuneraty wmylstean@nﬂw to the
%ﬁﬁgﬁgjum ng an inmune response agai nst abnor mal
ce Iin a nmmual, where the virus is selected from
echovi rus, and V\D 2004/ 054613 PCT/ AU2003/ 001688 9.
fbel 'rrfainer!alftmyrﬂse avydmewonsl ivededrvd trelpremd fny acabidahce with the invention.
' 3 ectivity of the abnormal cells
gﬁgl%%m’l%h %I[Iicelmolli‘b umﬁf‘l\gy, an echovirus utilised
in accordance with a rrethod of the invention will be
anmethot oY thelisvatioaat®obd usethat he adjuactto anoibiestreatthenf of the

gﬁ:{l]q%\é{a! ﬁe Sgg&h@%ﬁﬁ%\ég{iﬁﬁ as%c%re eg%@%%%és%s %r%t in the absence of
eteoterAtfeutit Br@atnieh¥se Th ipafticulart0inethioliof €tk ihB@HtRInGn APk dtilised
E?onblnan virus engj neered.to be capabl e of

éec"c"F‘ﬁﬁn EpatmeRtis frbswishisrargractisal or indhe siangewhere excision

bhaﬂinohﬂﬁl dell$ fréS}Q@‘av@ 3SarRihRINSerDRER wHIBHS fuhg&e%ﬁble to the patient,
enhance its ability to infect "and kill the cel

pertigilarly Seom thm@hgafﬁfefaw ush apfiprpbenawbnidine i \tlblstrmy be

DRI te AH BSlto LhE

Prefer gb y, o[\slj\a/‘e @15 (gi P %ér @1@{/&? ?ﬁcgéééég%e uélgcgn%al gells.

didhfipiseration atf@atemﬂpn owyrigié sesichiabatmicdme! cellb tsfsierthe frerounding
ntial effect of any i nmune response to the

previous virus adm nistered. A

Accordingly, one or more embodiments of the invention provide an alternative
therapeutic treatment that may be used both following diagnosis of early stage and latter
stage malignancy, and which further find application in the killing of abnormal cells prior
to and remaining after surgery. Using protocols as described herein the skilled addressee
will be able to readily select a suitable virus for use in the methods of the invention, and
determine which abnormal cells are susceptible to infection leading to the death of the

cells.
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virus may for instance be adm nistered topically,
intratunorally or systemcally to the nmammal. The

woratomb4onny be any manmal in need of treat nentPCTAU2003/001688

accordance with the invention. 15 Typically, the
manmal will be a human being. Aloret hod of the
ct .to anot her

i.nventi on nma e_used as an adju { )
0 S e 6 the eGPV ea U heis hows e anm applicator for

gﬁp}yﬁ{g ArOiRBul &6 AmArhRAT 158 BlnerMingdird thiRal MRMmhlkells in the
t he "absence of other therapeutic treatnents. In

paarnel aerein thespRb ater contrrisend eegioimpragnaied withiths eculant
Mﬁalcs%?ﬂ ﬁ%‘? lﬂ%ﬂbﬂhgﬁ% {F&Bta{cwtthéfﬁla&?ﬂl,ear%h% %/irus is selected

practi cal, I'n the instance e excl sioh
Stvnoedneliress| s1draydified fernscakd dombiatidhs fliegedt ankioh recognise 0,3, for
eptable to the patient, particularly

o
%Psgﬁvftbfz)f%geta‘i%@ﬁt' s face such as fromtheir nose or

lip. The virus may be admnistered to the patient

' nd/ or...af.t er, exci si,on of the abnormal .cells. .
Tl AR L R D AR TRl S e Sinpris o
atsmepriving”celll e yreterstped tohiepdyithedoddsiog of 4 stedelennt, integer or
Beb06:BrBG ¥f e1ORENSinfERE i | td:R0
Sr gvi%é n a? ter natlln\g% I(‘%)toﬁ.g%r\gﬁ ggﬁ ?%%?é’g%‘ rre%'# gf;/é}%lgtc’tﬁregf lement,
briegrs 08 s18Bt 9 grenp ehwlemgenipdgisesisor sfepear | y st age and

I tt(?)‘r]:i stage malignancy, and which further find
Alrblisso5R TRRtORed k) 1S SPGCI6FaLRBAER REPInGERITRORSHcrY refasence. Any

a . . . H . .
R dsRIB £ o B Bt S ctsS H%&Flfal/s, déﬁ%ég,garﬂﬂgé &\‘/:\/Iﬂ%lle ?‘kgz’héﬁ l'éas been

descri bed herein the skilled addressee
inslydeddn the presest spesifingtiomisiselelsi fon thefpurpossefiprotitiimg a context for

e i ' 3 1. 1] whi ch
L T —
foren prebofthe privhart besd drsvert\EA6d4/gbdal Bhowledge in the field relevant to

2003/ 001688, 10. .1 il her, t of the. _
BT RGAReT e ertra v e BB e sy R ebpachaaim o this

applicgtiog an i nocul ant to a manmal for generating virus
to treat abnormal cells in the rmammal, wherein the

i cator conprjses region | egnated with the
8 et o< AFRal=oS eftnt e an W Geame fcthes apparcnt from the
Edioiand dadctiptiéher prersRld entddirh&@s ¥ thdSnventisg! ected 5
from echoviruses, and nodified forns and conbi nati ons

B EScr R s PRRPLRREL ™ o, oL o b’

“conprise", or variations such as "conprises” or
Fipaepl sliowidlow W tonebee aatelsIfddel s bfarbact BSressed ICAM-1, CAR,

inclusion of a stated el enent, integer or step, or
A asd b erethe guface; of beggst canesr celise Bhe brsast aaneer élls were incubated

AHEIRIShRBe SR Yo gl SEd ?{a@'}f@égmem of goat anti-mouse immunoglobulin in
the presence or absence of corresponding monoclonal antibodies specific for these
receptors. The geometric mean of the conjugate sample was subtracted from the
geometric mean of the enterovirus receptor sample revealing the relative level of

expression of the receptor.

Figure 2 shows lytic infection of breast cancer cells by the enteroviruses CAV21, CVB3,
EV1, EV7 and PV1. Fifty percent endpoint titres were calculated and oncolysis was

considered significant if the TCID 5,/ ml endpoint was 10* or greater.
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10 integer or step, or group of elenments, integers or
steps. Al publications nentioned in this

W@ p@aiosseent i on are herein incorporated by ref eP€naB2003/001638

Any discussion of docunents, acts, materials,
devices, articles or the |li ke wii.ch has been included

i.h the present specification j olely faor the purpose
ﬁ We 8\?}3@% oy &3t apglysis ?4@6 }}ﬁ’é}é purfappenpresisd IEAM-1, CAR,

( Lie b
'tII%PéIg‘ %d rr%zt‘Bf B tHeA B caSE c%[br@zgﬂ}cﬁltﬁ%eg Rellshe @?%re%%lsc%hgerr%eﬂs were

ers 15 formpart o prior ar

wequbated ritnR géyeeesy thikimenshpiggediRlaly h &aginehtiofrgeheargtinotise

: r - t as kt existed an ere before .. ..

RS BRBIo L MET LIRS e LSRR LR S
Bherificfat thessreaaptond Vhegagadriometh f the\eenjugad sinple was subtracted

eco further a rent fromthe followng . .
SRELI seP i SREFERY crretoR e oBiPie Fyerlinghe Flffive level of
2QpBEYi deFoESEREFIBE.ON OF THE FI GURES Figure 1 shows
flow cytonetric analysis of the |levels of surface
xpressed |CAM. 1, CAR,_ DAF and a 2(31 on the surface
Fiéuse 4 3aewe e safeetian &f colprretal Fanger C%a R dhe enenoxirggs CAV21,

avBshBv & EV APV, PICOSEE BAISLIAOM49ArE dalflidR d)aAd oncolysis was
fragnent of goat anti-nouse irnmunoglobulin in the

sressdgredsigpifigaridhihe T6Dod mlesdppiat wes h® o greatesl

anti bodi es specific for these 25 receptors. The

FERITRE ShGw BN Honldic SN GO Re RIFRLEsPBRe SURLERE1OAM-1, CAR,

fromthe geonmetric nmean of the enterovirus receptor
fiparal w8y emthersyriatreofitbé ptdstate drepesicreafic cancpr @siThe pobstate or

rece r. JEiqure 2.shows | ytic i nfection, of hreast
%’gﬁccrgar Cé ?esr C%%fs ‘tg s e b@%@\ﬂ”ﬁbé@’?ﬁ%\%@f‘mﬁ%@g“eﬁﬁ% ). fragment
BY/goa ndti-B\vduse Iﬁ'nfﬂupolgbbﬁlm in the gpesenide dric?bééig:e wécﬁrefsponding
cal cul at.ed_and oncol.ysis.was 30 consi dered significant
oD PP RBP R o0 e SAsEPIOR. i KpEstrg oA the conjugate
28001 QRAGLBtrREdd AROBBLOOAEBR mehh-of Eiegéi‘ﬁ&ogirﬁr}%tcfrlsgl‘g{ple
Xp

cytonetric analysis of the |levels of surface e esse
FRYRRANG theAﬂethijr:elaﬂﬁ g¥pregrionef theecepipt-ace of
col orectal cancer cells. The colorectal cancer cells

e 6 sINGHIFE thvdtion JRPROYAE %%Qﬁdréhﬁ‘&%éég @(flﬁqay the enteroviruses
F(ab' )2 frggpent of %oat'antl- use I nmmunoglobdlin in
e/ 23, C¥BRHAY 1oEVApae kY. Bty percenisansipdini fitrep wetd ahalated and
BRLIIARNESconsRRAET digflnlk 1 1RIBE, /1S
geonetric mean gpfg the caglﬁjlfugat é“éngn%%?ggﬁlggv aggg‘torr L
fromthe geonetric nmean of the enteroviral receptor
Eigwpe 2shawseliow ggtontesrie anadsioad thelewtls of suracp pgmessed IGAM-1, CAR,

tora Fiogure 4 shows |ytic infection of

A AR s ahlorby B Bameilen B B et were
incubated with R-phycoerythrin-conjugated F(ab’), fragment of goat anti-mouse
immunoglobulin in the presence or absence of corresponding monoclonal antibodies
specific for these receptors. The geometric mean of the conjugate sample was subtracted
from the geometric mean of the enteroviral receptor sample revealing the relative level of

expression of the receptor.

Figure 8 shows lytic infection of ovarian cancer cells by the enteroviruses CAV21, CVB3,
EV1, EV7 and PV1. Fifty percent endpoint titres were calculated and oncolysis was

considered significant if the TCID 5,/ ml endpoint was 10* or greater.
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CvB3, EV1, EV7 and PV1l. Fifty percent endpoint titres
were cal cul ated and oncol ysis was 10 consi dered

war@asdeeant if the TCI D 50/ M endpoi nt was 10BCDAU2003/0016388

greater. Figure 5 shows flow cytonetric anal ysis of
the |l evels of surface expressedid CAM1, CAR, DAF and
a2(31 on_the ﬁurface of the prostate or_ pancreatic

p

dige PAshPYE Phatopigiogephs ef ‘b‘faﬂaﬂéﬁ%‘i’eé 82l} monelayesp infeqtedsfor 72
‘H%{nes WARE Y @@t @ﬂjutmﬁ dF B1PRY &9@‘51}‘ rﬁl‘ﬂﬁjﬁ}‘iaﬁﬁ off cglﬁlﬁxpes)d%splayed

fragnent oat antl-nousel
prg@sfmn'elemls alyeisdly B (righp @ndu@gglﬁe eatld el ASY780.
anti bodi es specific for these receptors. The geonetric

e@ﬂe gfi sﬁ&@s gﬂgltjo#g?hgragﬁggpév%n\gﬁ%a&lép Eeﬁ]ﬁ%&&q a}};‘p? {Hfécl’?ed for 72

tric ne eroviral rece
&BVEB&VHﬂmg 16 h@lluteiraiflﬁ)&@ Ad\ell lings (hxgdam@1gnflm‘nt Idvels of oncolysis by

c infection of prostate
§§§?§§§§F§ ggﬁ§®ﬁﬂ%§ﬁkx}% the enteroviruses
CAV21, CVB3, EV1 EV7 and PV1 Fifty percent endpoint
tFigure 20 visoves lytt ifbdion df andid0anae @tljssivEBh BYS . S:08s bfle@sh cell lines

significant if TCID 50/m end 4 or eat er
a5 o b e fo R Py Dreolgtis Pias Hpitisred to be
@fgn&ﬂ:&ﬁﬂﬁ g v&XﬂEt@@@[@D&o%Mﬁas GRRlatedORN DAl 0P stbr.ON

the surface of ovarian cancer cells. The ovari an
cancer cells were incubated with

Riggg AbehaprBY hbingineighibitad iy the Presencenf metitouls Bigding of [*SI-
FMthioARE 3 el ddEFNRHVARYWA E%cbpceilhﬁleg’fne@l@ ¢&sefle ? fce of either

of correspondi ng nonocl onal anti bodies 25 spec

htioed, e enpi AR MﬂmeLgmmﬁslgnﬂhmmawed - lncgmdsrv
b t f t
T A T S

Wﬁﬂﬁhﬂof expression of the receptor. Figure 8 shows
lytic infection of ovarian cancer cells by the

e Y SR et o iaaiod PP d sk A AP IGROV-1 by

WAS 18 theGHBSInde besbseh @t hh &S, MAb IholEd L Htdtion the cells
endpoi nt- was 104 or greater. WO 2004/ 054613

mmba@@%@l@ﬂmu- 1 MAbygmeir@A complegely protected. Cell survival was

PR HpaA5R il YRG! AL AR SRR o Eve. A

thls viral input multiplicity, all cell lines
Fige 33 shbwaediyairffeéatiantof D3VA148 ovhriamcmicyrsiel niynolayers by EV1 in the

right) e cludl fh I e ., A2780. Figure 9B sh
BFOSEBIR o B S RLRSF Oy S R RGP e ro BRe 2 6 and 72
hﬂﬁﬁqioeﬂinféb_ﬁoﬂ ael’éohﬂ:bm \Mxé EondpldRplokditic bfAhe E:lsflls@é]n EV1 infection
AII c Il lines dlsplaye E nificant |evels of

imgorgglong antibpfy h%Ofk fiilbg ¢uff: tasepterl | | ne

SK(NLS Figure 10 shows lytic infection of ovarian

FEGE 14 SRIWSDIWVY Y oFdfian ARYERIY wiiR@ultBRAGHHin!thdBSg insert and
HelLa cells (human fibroblast cells) were cultured in the outer ring. Post infection with
EV1 the viable cells were stained with crystal violet methanol solution. EV1 specifically

infected the ovarian cancer cells while the HeLa cells remained healthy.

Figure 15 shows flow cytometric analysis of the level of surface expressed 0,8, on the
melanoma cell line SkMel28. SkMel28 cells were incubated with R-phycoerythrin-
conjugated F(ab’), fragment of goat anti-mouse immunoglobulin in the presence or

absence of anti-a,f;. The geometric mean of the conjugate sample was subtracted from
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are considered to be susceptible to oncolysis by EVI.
Oncol ysis was considered to be significant if a viral

W@ 2aose546TCI D50/ m ) was cal cul ated to be 104 orPQI/at2®B/0016388

10 Figure 11 shows EV1 binding inhibited in the
presence of anti-c~(31. Bindinginf [35S]- nethionine

|.abel ed EV1 to ari an, cancer cell lines_ in the
ﬁf%@ﬁ@éﬂ%ﬂ&%ﬁ@%ﬁ gamnple deferpmining grﬁ#ﬂfézrc%ﬂn@ rth%.ﬁmresg,szp of the

V&Qﬁtor r'ﬁh§ar&’ %%@sgﬁ ﬂ'c@ﬂ{oﬁ +t@t§’ g.lug th t‘fﬁ'e SHi¥t 1Q%légl‘?1etnc mean.

det rm ned iquid scintillation counting~on
1450 M cr obet a TRI LUX (Wallac, Finland). 15 Figure 12
Figyue 16 shawes hindimgtoff E?FS]@ethlhelr@\ld}d@rE‘éhW@%ﬁ inelahemg cells in

¥ byt had R o Bttpea -l o PR AR ARs. v SRR 6 Pmethionine

pbeled sithabedniias detematibydiidd sddfilllatieebiethg on a 1450 Microbeta
%ﬁfpl etely protected, Cell survival was determne

§ Frayhch: Woehede [orBPR LY SR 6P GHbIAT LRI binding,
izésag%@e@f&gs@d b@&@%éa%f%fz%l% Bt ééairgté&ab?&@%f cel |

nonol ayer in the presence or sence of
anti-02(31 N%b. Phot om cr ogr aphs were taken at 24, 48
Figawe 37 shaye lytipinfectionog SkYIeR8 eshanesar cells wathtHEL. Cell survival was

Q@H{'nﬁltea c?[% £ALEQR Ethtcutﬂﬁ SB@IIHL)E] %tﬁmdﬁ\(éfs!l aﬁ%telé)?gefved.

ue to th nocl on anti b
receptor. Figure 14 shows DO\/13 ovari an cancer cells
\E@uee 8iistaphetomicragraph showing treatmeat of eyrrdianideticer owilti-sell spheroids
fibroblast cells) were cultured in the outer
r| ng. ost infection with 25 EV1 the viable cells
were stained with crystal violet nethanol solution.
Eigure Pk isfd lt:iaitog;am 'slmfveiug eblartgedn budy vaight ah3EID-géde sglministered

ned heal t hy. Figure 15 shows .. .
%‘wle%x;lp orrgﬁS [ cceaﬁg yS| 3 oaﬁaefllf?gealébéymg& %W‘F%ﬁc%mr to injection with
elergdoeshatebiferod sillre (PB$) UNdaRctivatdd Hdhoeir®kB1 aSinfectious EV1
fﬁ) é,@:g el]s. wer e i ncubated with R-phycoerythrin-
%l/f D&y e LB P9t  agnent of goat anti- nouse
i mmunogl obulin in the presence or 30 absence of

Bitire 09K Howshitetgaapkd takén FRasksyost-HifecEiOn okl g abens BR-6 SCID-
was subtracted from V\D 2004/ 054613 PCT/ AU2003/ 001688

JPuse RNBABHED P ieaiRd orith the QVABT eellpendrtrgatadiith KBS, UV-

shictivataevl by Eth h No@é(’dl’lé %l§§é1915‘m91f1t df %Ent({n%ﬂea@&@s in tumor bearing
Si gnlflcant Cc ression 1s nstrated due to

ﬂh’ée%iimﬂs’f@rﬁdé’gﬁﬁé r ipagivated EF.gure 16 shows bi ndi ng
of [35S]-nethionine | abel ed EV1 to SkMe128 nel anoma

SRARED O Or FSpRAEd oot btk mueron

%358& met hi onine 5 | abel ed vi rus bound was determ ned

9 detegrging ‘§b¢thtﬂi 3 Yizys ip garablanfiinfgcting andicpssingidenthiné cells of a tumor,
a. gdﬁ% e t?ﬁ n % : @:%%or%xﬁ(ag}r nﬁirgﬁ&@gpcef@ﬁ%%\% dsﬂ’Lg
conventlonal techmques prior to: (i) confirming virus receptor cell surface expression and
(ii) challenging the cells with the virus and monitoring the cells for infection and cell
death over a predetermined incubation period, typically about 2 days although this may
vary depending on the virus used. Expression of o, may be readily confirmed by flow
cytometric analysis. A number of viruses may be screened in this way simultaneously
utilising different aliquot’s of the prepared malignant cells, the virus showing the greater
degree of infectivity and cell death may then be selected for administration to the subject
from whom the biopsy was taken. Similarly, different malignant cell preparations from

biopsies taken from different sources may be employed in an assay using a specific virus.
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Results are expressed as the nean of triplicate
sanples standard error. Figure 17 shows |ytic

wo pdogosqeoh of SkMel28 nel anonma cells with EV1.P@BAD2003/001688

survival was determ ned by crystal violet nethanol

solution. Significant lysis can4be observed. 10 Figure

%g i s a photom crograph, ?hOWI ng treatnent_ of ovarian
biepSiRy ey Dedtien Tie Aifegrnt sifpstqf apipgle indijtideal po Kopsa gumber of

kisiaga@m showi ng change in body weight of SC D-mice

admnistered wth 1.0x106 OVHS-1 cells via the

|ntraper|toneal (1. a:{e route 3 weeks prior to injection

W ¥irus uspd fer msthesiasasteacringd hereini wilhflesiablyrBgye few or only minor

% eﬂ%%lﬁi&cﬁésﬁgx tﬁ&ﬁ@éfﬁlé&f.‘c’ S%lg{seé g!lfeg‘gée&%tgi\gble f8m commercial

mm@gvébh@wmmhe Slu\]rle&é kddnesese andh pm:ba @reepéd forbeineffectiveness in

ntroI se Cco m.c d with
b e othbts (NS et R AL 5l € Sk SRR Bk st ity be
ani edBé¥rirubledlectédfrothetie b afuipan hs1ﬂinglﬁrﬂch0ﬁe@ EVAS Gich®GrdsEV7,
E‘L;j'riroor bear.i n% g}ce adm n| st.er PBS or UV-inactivated
virgig EME-pap He PAREAIRRETS Cavister Rt el
g‘?ec-ﬁbﬁyl BVIENLL Q}hﬂ-&a&@%@éﬂ@s&%lmmﬁrrxﬂd\ﬁ %&Sreiﬁratorg illnesses

capabl e of infecting and causi ng death of
f 0 pleamsim@ﬁ%gﬁ B et ak 80P0f MsRradken Aulbet antP6s).

prepar ation of cells prepared using conventional
rjor.
?FS[ES ur (ﬁ d B 6? fééglselvg% ioalﬁeglm l& llﬂkl’@g I’?\L'l Cfvldﬁa].rl ga%a?lh&as due to the
QQVbbanlhgembrmtrms emodnizonintthe megothéiaal cN]uhechm;rmahgnant
t|o cel | 5dathover re te
RS BT Rs Bin oA PRy oS ure oA e el g gffamer R. H.

bk Maﬂ?é/N meéiﬁms NING 2D 98d)EEV aﬁé ¢ ﬁ%@n afEXdN 8958, Uding

of a2(31 may be readily confirned ctometrlc
diferens iresidyesiny dbmalrdfof\ther %§ESJ}IWB¥ (B@gslsmeb ﬂib,dl9i931) tTllwe dtegrin 0,8,

i.mult aneo ut i erent al i
FRbo R B S pmtiodple e G Ry inde binds o,
ghithat Ocfol diggfease 1Qfafﬂ1ﬂﬁf5€@3&ﬂpékéd/toa;@ﬂai@lﬂ(Xﬁ%ﬂl ,200my then
be selected for adm nistration to the subject 30 from

the bi opsy was taken.. Sim | ar i fferent
PG Riost B P Bies B1 PORLS Ptseorbiop et  Shawaple ghintecting
glihd ERIRIBIhE QU4 S rrféﬁgnm DRV Shbrit RelBin@TRAY bd/SdeB Father than
speci fic_virus. 04/ 054613 PCT/ AU2003/ 001688 14.
Rﬂ@aﬁf%ﬁggwtﬁﬁliﬁlﬁéa'Fﬁﬁ@m?P’@ﬁﬁdlfferent sites of a
single individual or froma nunber of individuals. A

Yhé $E3ecHSBHrid Wil prefelilly BSirfleier diRedy BRb %'nﬂn‘MeL‘ Y; s1tes ona
desi rably cause few or only mnor <Tlinical sy

aligpant teeppinereer toreaximise theareafe posadial ipfestion Pﬁ’%hll@ frgmor by the
{0 IERRTRALA RHtact virus, viral or other plasmids or expression vectors

incorporating nucleic acid for generation of the virus may be injected into the tumor for
uptake by tumor cells and generation of intact virus within the cells for effecting the
treatment. Suitable expression vectors include plasmids capable of expression of a DNA
(eg genomic DNA or cDNA) insert encoding viral proteins necessary for generation of the
virus. An expression vector will typically include transcriptional regulatory control
sequences to which the inserted nucleic acid is operably linked. By "operably linked" is
meant the nucleic acid insert is linked to the transcriptional regulatory control sequences
for permitting transcription of the inserted sequence(s) without a shift in the reading

frame of the insert. Such transcriptional regulatory control sequences include promotions
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5 sources well known to the skilled addressee and can
be screened for their effectiveness in the instant

woreiohosis13 n t he manner descri bed above. DesirabtyAU2(08/001688

virus will normally be an echovirus selected fromthe

group consisting of Echovirus E#, Echovirus EV7,

5% ovj.rus gVS and EchOV|rus EV22. Each of these
ripdlilating opyling ef B Apprhymperazedeinitipterteanserintiop, amlaxpregsion

EHtrdIREhAES P @ﬁmﬁgmlﬁg sfﬂnmsbﬁema Qaﬁégﬁﬁéd m

resplratory Il nesses 10 and al so yni a |elds
B. N. et al, 2000; MCracken A. W et al, 1969). The
Mase padicelarlys thedesn "regulpiery eqrdepl sesusace|ps aerd hereid inie be taken to

rraé?ﬁl}%@s Qﬁ? DNIOARS 1qu\?ol¥r&11ﬁ1|%ﬁ‘1v11?é ﬁ‘éﬁ&{cﬁ?&orﬁl%ﬁ% ?c%ﬁ:golhng (ie

it ‘encounters in the nes
n@wlag:n@h the leedl ahramsTiptiomobd giveBDANA sdypence Foekgnesls, a 5'

f u]%%rggo% oEsee\(/]%%er?c&% %ﬁ%ﬁ% @%@fncr:%%at%% %ﬁ%ﬂgﬁf&foﬁmg sequence

ahd a&ﬁlcrl]'t Mmap Eériiﬂnnstﬁﬂhﬁ @rdochotdt ﬁxﬁclﬁ’f}%m uﬁ@&sﬁﬂ%lgegdbﬂ@@@érﬁe A3Z
the a subuni t ergel s e

Fetgé‘gar Ry CQ?%’% SeqrEtfist @ ?&\E% ?etqé‘ﬁ’é??ﬂgfi‘}egé%%ﬂ%gt ¢f thygoding

Qé'l;[iileﬁ@(é)ﬁ\gﬁﬁh V@Y rise bhi@ablé frihSscRbReS téi‘%ﬁ%lated"(aha / @r) regulation

10- fold increase in affinity conpared to col

FigNRAlg ipcludimgone opgrore ﬁ@lys@?rwé@@n@pgr@&er eriisAg hargem \lemterm
VhroHDtdr® cARRSH Js?és ?’ﬁ!ﬁ‘@ﬁ %%ﬁ;lehcé @hﬁ‘ﬁ@?{@cggrﬁged] a[llufd%tu!nHlerectly or

and causing the d 1 gnant ce I gha
gulivectly)rhyse RaA- depeylsleldt ENApotymdrase duingginitimtioy of transcrlptlon A

1 Th
T N R .
rrumimn foftosd anelsRNA relymerhsey aadhtart eonmyrise I‘Vaﬂbﬁkeasthéwsﬁes or sequences
Bl KR Rdene oo redalo, PRt sy it "

ot her plasnmids or expression vectors incorporating
Nuedeeo@s @pirebsionrvegenesudtable forttharisfuetivi bLhSlaﬂi&)/ahEﬁ cells are known in

njected into the tunoy, for 25 uptak el l
Q}?&rb R SPIoBT6P™ T RRle 0% B iaRion Pﬁn@%@a@@m celif gelude pSV2neo,
pEF-PCid fgof pTEk2 ainﬁ&ﬂah%?ﬁeaﬁﬁg |aHé&kHv@raF?&ﬁftﬁ§§éc@&s Yrﬁ:%l';%r%ng the
I ncl ude pl asm ds capabl e of “expressi on of DNA

Q@Haﬁ?féafmw@rané Bi@qgapm factor éﬁ@@'ﬁﬁW@or\ﬁnqda?A(%ﬁa@y basfq&é expression
DEFGS SRSY Fféféra qﬁ&ig&qangs o BfhegloliSs (MY EHRIFASH @F see He

vector wi I NC e tr nscrlp I oOna

eleliiog®lo e Giasemi G PEEBQE evfidsernplohihstpolspeptids elongation factor -
Ql?ﬁg 289 ﬂ?e%r@rﬂo%orqﬂ%:?% ¥e ldifkkgd. By "operably Iinked"

the n elrc acidinsert is linked to the
transcriptional regulatory control sequences for
geN#i anchdigstthemisdprpteinsmecdssarfiéori generatied oédrq:ummsex@agobe prepared

@%&%% b 1 Jl{g R 3¢ a%'nr(]) e c];rrff;Jl e e]nis t%l #}%récgmcorporated into

ranscrlp onal regutatory con
i nmtabdi@vmwmﬂﬂsmlgSeMBﬂﬁ#/t%ﬂﬁ]lﬁs R@l][/l&b@ﬁ@ﬁk%bﬁﬁﬁdescribed in

for. facilitati i,ndi f _RNA pal rase to
R ertaple Bt v o Sl ufRp g abordlory Manual, Second B,
Cold Spring Harbour Laboratory Press, New York, and Ausubel et al., (1994), Current
Protocols in Molecular Biology, USA, Vol. 1 and 2.

Rather than ¢cDNA, cells may be transfected with viral RNA extracted from purified
virions or for instance RNA transcripts may be generated in vitro from xDNA templates
utilising bacteriophage T7 RNA polymerase as described in Ansardi, D.C., et al, 2001.
Similarly, a single plasmid or RNA molecule may be administered for expression of viral

proteins and generation of virus, or a plurality of plasmids or RNA molecules encoding
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control elenments for enabling binding of ribosones to
transcri bed nRNA. More particularly, the term

w0 e@gis@mtdry control sequence” as used herei n PGI/AD2198/001688

taken to enconpass any DNA that is involved in
driving transcription and contriglling (ie 5
regul ating he | evel of transcription of a given_ DNA

diffrgetoaes ‘)chf?“e ¥iralpspleinsgnay be sdipinisiered jordeamstesting the cells and

getaNGEof the ®irlA Ssequence | ocated upstream of a
codi ng sequence and which nmay conprise the pronotor

and the 5Suntransl ated | eader sequence.

A3
Pgumida aRNA onay st adseigistsred directly toamerscitbactopicoinpebly injection
g‘% 51{8%9 fcur% cefiOH 9 abSRAUGCE S Veﬂgldecl?g %%hglmlg transfection

rise’sultable transcription term na
peidhelcelis arin tOmbirgtah withisuch adimgleofeitahle cmrier vehicles include
9l vadenyl.at.j on _signal s, used herein, the.ter )
RO o RIE B 2 o TR e copvRB O Known in the art.
Bmwd eswill ’@zlpd:gl&ﬁdﬁd%aﬁgﬁ 4 @ntibifation ofilipidy, p@ﬂti!cw)arlb?haspholipids
- ndant \ pol ymerase during.initiation.o
f?%?&%ﬁu’dﬁ%ﬁ Ffai\smg? es?fur%g‘?%agghmﬁéuﬁ%lﬁwﬂ} PR Qrnore

btetdifidd Bdtofd precurBdrd sheHsh dhgleiet® Sorf ;ﬁ()vfdﬁr?‘ﬁ@ﬁib%e@&bﬂity to the
initiation factors and RNA pol ynerase, and can

ipeaormese Evarnples of inide psefplifaxproviding linpromes imrlydgphosphatidyl

) r i . . .
g{iﬂ?ﬁﬁﬁﬁ% s&lcaﬁ st Ll dsﬁhﬁ%ﬁ@@g@éf@l, Eg§ggguaﬁ%lﬁggé%osphahdylserlne,

us e SI oh vecC

sphingdlinids phosphatidyletnolamitie, nerabuasides and pangliasidek Taryl

' ' i t for . .

PRk e SIS A SRty comains o 14
ER-datkormaioms apd kidre pekferablyfemh L€ &t 18@riaahertome, raak is saturated.
shuttl e vectors incorporating the polyadenlation site

! i factor...1 d pAdE )
RSB AR BBorBieh il o AR oo P RIS S
%ggeﬂl'%g_ﬂ}ifhﬁlvésjr msdi_(fid&ﬂiénl:qsfr’cbém}b@brr(eeg i;ﬁaﬁpb'ltalging fin #He,liposome

. e asm I C e Qys e . .
BRI e T ot e e oM i Bfedhiprags i the corresponding

REQHIDS@EesiBY bptieQalhet ¢dib.) $&@digah BN RINC IS Sdmipea ¥oh8donal
protei ns_necessary for generation of the virus may be

pitdhosly o bngling Boginget thergakles i 31 e ar Rabub)rfedgrrah agegenee
cb gﬁg RS o Bt aPhrofdid virglg%g%g{s%%ﬂ&afoﬁal AibBdies iSI])eciﬁc for

1
ditable vector utilising r I nant techni ques we
kiffowareipartidubarloprefesredescri bed in for exanpl e Sambr ook
et al (1989), Ml ecular doning: A Laboratory Mnual,

I ' ur bor at qr ress, . New, .
SRR, Houg sobiBufla il P Carkl B HIsd OB oY oS B 68 with the
vinudpilvere thegros8bidity ofymaligdant dédls beihggekeRt inRhé Hesuet Kfahe tumor is
C ells. e.transfected with.viral RNA, | . .
S donecel foi BT el DR A6 Pt e Pt st the
viranilbiviigsurgitaltgcigionef éleatmon itydlt.r 0 f rom xDNA
tenplates utilising bacteriophage T7 RNA pol ynerase

TR AT O R i e b ragensey b
adiAInidtSred sPsteth@all £ K P 1R ESeRGusAhjeMidrBinto the blood stream of the recipient
at alocation adjacent to the tumor site for delivery to the tumor. Similarly, the inoculant
may be administered subcutaneously, intraperitoneally or for instance, intramuscularly if
deemed appropriate. Generally, however, when intact virus is administered, direct
injection into the tumor is preferred given the possibility of the existence of antibodies
specific for the virus and thereby the potential decreased efficacy of alternate modes of

virus delivery.
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proteins and generation of virus, or a plurality of
pl asm ds or RNA nol ecul es encodi ng WO 2004/ 054613

wWEODANSBDD3/ 001688 16. different ones of the RCT/AU2003/001688

proteins nmay be adm nistered for transfecting the
cells and generation of the virwus. Plasm ds or RNA
ctly to tunors either

. be ?dm'nis ered di,rqe) | ) ) o
tt%% s ant Wyﬁgzgoih’?ja@ 1¢biepiely tufpanee eijerabanetag ippombination with
delebtSnjetid6r tAOHRBEIBNOhtAthe #ihbe erfﬁégl;l b&ndeBF of the tumor may be
faciliating transfection 5 of the'cells or in

CENMBYI5ERY SrePiiserrrpliction of apherraacegtical apinposition t@nprising the

' ' : ' ! ' ovi-ded .as.an . .
HERAAE EndTELAR, A BTSSARS A RLCALIS XSS AR ey
pf Peduendankifon infegitorcal thy mabigparitsellsordgriabaingahe ffmor with an

i Dii .particularl ospholipids,.. such as high phase
EOE R BB SO B R 108 5y A PR  wac o
pad obsudtabkd ranteriisisthairhas beerddigppd @CtheOPosiHeh. BSthe case of treatment
cFolggterol or.gégvldl menbrane stability to the 10
Pt NSeBHRE ongtpa iifvdBe socyipt may he aprifeds byt way efanrnricator
irhpegaaRd witCihe teodRias iiteivhithlis « MNP BSing Wl Alinst the

h hat i dyl gl I, ph hat i dyl'chol i ne,

Bﬁglglgéﬁ’gtslftgq gré%gq%é:}o Suo‘k}ghqots @frlﬁolsmlégt? is (i)n clzor;liact with the skin. In this

RRespahé iRk b} rogk i i

gangl i osi des. %?ggi I hlgggﬁ)gtﬁﬁﬁ‘%% pg%(g?%fqémgfegnated with the

pectlaatang whickis ﬁ!@éteeprQWdadewittHn en hdiwsiversoi-fate/orsnntadsiach as in
. te preferab from

U g B PRI AU 0 RS BBl b meiibrma and

thetebydwid tre inbculdre ih bqrass meith thi: el droend. alygedallgahtast VRS will be

' r activ tive, targeting involves
%Hﬁﬁgﬂgﬁﬁ%n eorPa?W@?fq eﬁ%gétﬁ%auﬂfl& ncorporating in the
i posone nenbrane a specific |igand which binds or
Geeally, Dee iontreraahall iticistont el 6o hie RO dhghalibhaRp gnd /or

expressed. b he target, cells. Such |igands 1nclude
10 ouélzlgl?ﬁffl%%ﬁt‘%??g Cotale of SRiEY Bﬁdﬁe BFUHNERITARE f r agnent
thereof (eg. an Fab or F(ab')2) fragnent, a sugar or

R(thg kyseolf bparthraatet, ordanéer h il vidhidy 6f dh é/\}'la&f‘,lm@é%@i.rﬁ§may be
are

r.. monocl onal anti bodi es specific for _c .
%ﬂ’r"?f%&efﬂy to HBraPCRE affieeferhalte ysing psathetes or pibenetiitable
ApPichtisDInstihnlen®di8 hsPRion'Yf 8t Geheddr &%Q@?ﬂé‘é{ ﬁﬁtﬁﬁfeﬁ% glgng the
with the virus given the possibility of nmalignan
arepRonsting fpllopiesdnbe.i n the tissue. If the tunor is
not detected until it is relativity advanced,

BhY BHAMRAEATi kil B SUE IR cBGict msé%f:ﬁ)ﬁglo%ltaﬁné E‘Fe 1%? Yl W8 virus
fol'l ow ng surdical” excision of the tunor°itse P!

st/ RePuelpig acid @i mlpsifeementising wiecal npcleivtagidaforgneyatio of the virus
AR the (et | pistered.system cal |y

by i ntraveno 812&1%:{% g%? fqg%d élil%lg 9? E‘I%SI%IP%IS%I Sg{"?% Sh{o¥ Ott%ﬁre
qoeﬁerpti@aﬂy kaown pﬂIMsiabgiEalljad@cgplﬁble rhalituelcethidt lappidpeiate such as
Jog{mg@aily %\erilatD?e éel?sesutitléll Rtor I)%Larlprrllagerult%él 1}32 %nld IEc?rcal'l rr?igitstering the
inoculant to the site of treatment. The carrier will typically be buffered to physiological

pH and may contain suitable preservatives and/ or antibiotics.

The inoculant will generally contain from about 1 x 10? to about 1 x 10%° plaque forming
units per ml of the inoculant. Preferably, the inoculant will contain greater than about 1 x
10° plaque forming units per ml of inoculant. The amount of inoculant administered to
the patient may be readily determined by the attending physician or surgeon in

accordance with accepted medical practice taking into account the general condition of
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may be adm ni stered subcutaneously, intraperitoneally
or for instance, intranuscularly if 30 deened

wappropteiat e. Ceneral |y, however, when intact RCT/AP2003/001688

adm ni stered, direct injection into the tunor is
preferred given the possibilitys.of the existence of

anti bodies specific for. the virus and.thereb 1 q
tb@)P@?ﬁfl'f dhe lage é%fyé’ﬂat&“qu é%%lyalégnaglcy Ioeether V\ﬁt%b%g ogera size an
ct% 1Hﬁt1(qr?l)1 the E&’ea Y6 %Q%él QRrdohs viRGd/ 'PSHQ&@@/ @Q%ﬁ&tt will.be treated

e rnocul ant may al so be applied topically to tunors
ceih s mialotvee of thp ires At HtEP@HENHY TROMGFSchor ajshjtekie Pejipd of time

]:i%%og'e ?%@%%li@ %%&e k! %ﬂé%geétfg{m%‘ vitlRRb 8@ apa(h]'éﬁ%é?ﬁm g @ftors such

ropw se application of
aa th)ehfﬁ‘s ot tkeqiatxenmomhe iniiteeh admmpstr@omwgaftth@vumm@trha degree of

i it e S e S

|nfect|on of the nallgnant cells or by swabbing the
DésFablyhh thdavidualppillibeateated with dgneatusdver 4 ersaccdf tame at

conposi ti Th pli cat rlse ma r

RIS ERasH ShRRS | B AR R o SR § 2 Boursiito 72

GRIFP 88 inlokOsb detdindiR&l &¥6p@dte il &’th @Bﬁmstﬁftcemﬁ differemt oirus may be
the skin, the inocul ant may be i ed by

iR e T ORIV R 4 WERSLPLAY el o 2
@%9‘%{@?’ fd%lg.gﬁelréww?@ dn@Qabitsd of h&thenthy ettadt fozohe to two

r eat such that the inoculant js in contact
wiceks qr Inreors laé maylbs dtetﬂr@meldﬂ’éfttbﬁ abendingPayHifiat AYlgrt Argfrably, virus

£ AR e bk
’fonvgc u anetm g‘{a\?\/ﬂ éﬂ)ﬁleérénti%r@( bg% OS
gdh&&eyeréanvﬁetgumm nsnnuha CBPOBIECHS raay bmdettmen%b}esténd%td
stickin l.ast adhering to the skin surrounding
’teﬁ}émﬂ’é‘f’ g‘ﬁig]rhf aéﬁ’b’h Eﬁ’i‘ae‘% ‘eby hold the inoculant in
contact with the nmelanoma. Typically, intact virus
WHile rbaiilifavatlabla kadwen echovirubdsenagpbmmlitably eofifloyed in a method of the

treat nent . oneorrmreswal Si

renie & D LTy RIRE e o G PO LR A R Ll o be
1814200 Yol fistiné, b&ifk nefitBeymbdified E&emp]by&ddmoaa]saaeﬁmdhésnon

the case of ovari an cancer, or cancer Vj Ci. nit, directed
siolesHies wa £5/l FepRIOC oA SR ARy BEUS Hay PE a1astfics Yo filp-directe

[‘x?thée%eﬁeﬁy & %a?fheg)f Eﬁ&é RRLEIREDYS 'e?i'ﬁre@seﬁ%"tﬁé @fralQapsid surface. The

Sul t pp ication instrunent via insertion
81 etif Gtrbeigaised by Qeireegredlqtergdmem Hiineagsidaodification may for

correspondi_ng .f al r

nstasce abe t@gylrtﬂ tp%ﬁ’écgtg\e]arb grnﬁ 1 acteﬁ a %sﬁc&éﬁ frng)gelchl\é which has been
Whdvbn ¥d Eé@pregflﬁ‘lq{earorﬂﬁﬂhﬁérﬁa Bgiotls (NatﬁhziiBm ds97y asﬂhd(st Gdﬁm,g)otenttally
viral nucleic acid for generatjon of the virus wthin
{eadingdpgahancef uptakgpf Hf@ virosibyithe &89t °§8 physi ol ogi cal

sal i ne, or any other
In order that the nature of the present invention may be more clearly understood,

preferred forms thereof will now be described with reference to the following non-

limiting examples.
EXAMPLE 1: Materials and methods
1.1. Cell Lines

IGROV-1, A2780, DU145, PC3, AsPC-1, PANC-1, T47-D, MDA-MB361, MDA-MB453,
MDA-MB231, and MCE-7 cancer cell lines were obtained from the Garvan Institute,
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25 conventional ly known physi ol ogically acceptabl e
medi um deened appropriate such as comercially

war@ilosdsie gel s suitable for pharnaceuti cal useCEHAU2(061001688

adm nistering the inoculant to the site of treatnent.
The carrier wll typically be g fered to

si ol al H and contain suitab
7 Resr Dot e Whipso Ao oD MDA MBI, Skl ZR7P1L, HICT1T6,
ﬂﬁVIQSG@' b W48 34820, £009TMak QWCA 59, J@QCAR @@W[[s 1 owkd skov-3,

plaggf forn1n 30 units per of the inocu
\als) apneer ﬁ@ll lingsowerg ﬁbtaqu| fragp ﬁ’e@r MagCg&ueranhmnsutute

; nOCLﬁr e,%r%;ﬂ?? @L!lsfﬁ%ﬂg éﬂg@el# %[ne@f om Dé Rtagah Department

€ “anount” of i nocu mhi st ere
PﬁElOplaarmetlry an@Mdie:uﬂaareBdmlbgy, Mraslnummw, Vitoréd, m&alﬁng Hel.a

C|a ur accordance w.th a
le}o‘llv' pr act dfffzoélq ?‘g"}{g?{é’ Iﬁe’r?PS GatESRIRECTY %EE%‘FOW' Fairfield
Hme}intztlj MelbotrndOVREsHY, AD4HdiR. PATéNRQ034001688nddStaridard
pati ent, the stage and |ocation of the malignancy
c@gﬂetm(?»wa i at3% COy etmadsphetey i RIPMI catitsihirigMb% FatabCalf Serum

ato be'treated with the virus. Typlcmqﬁk the -
BRES) 81 Splio i ineds 2heeth whieh viFtecaliipsioe coMEMhehecta, and

SN Ues and RS EBUAS Rich WerPAlhRELHh IBMEM‘ Wi %*?1' c%ué’&fedwere

of time_ before a decision is nmad mnis
Fantingbr cheplsaddor presense sémb'e&mlaq@ww HgISMBpohesMglemlaﬁsmems, CA,
tlayresponse of the patient to the initial
adm ni stration of the virus and the degree of vira
i nfection and malignant cell death resulting fromthe
L-Ai ti Mirupeseat ment. Desirably, an individual wll be
treated with the virus over a period of tinme at
t be, dai |
B B (O PL Brctony B St a3 ina BB cvg)
pestelypé Biednal}simqypEd”mva’us (E\&la phototype strsinaRareuk;Achovirus (EV7)

Bt b ER i et T RO v et Minee e

abtaipré Yoo Bl WaagkryKehett mtetbfeuguataﬂdL@owaf;s Baidfield Hosp1ta1
one to two weeks or nor e

HelF Pt i A8 Ly e AT SpAGAT Ra Hrigg oL cells.

preferably, virus to which the mammal has not

P8 evi RlesbyloR@ethtiHoERS @UA®E) t 0 whi ch the nmanmal
generates a relatively mnor imrune response as may be

i DA ugh AP e hlhdriogaoni AbraSkRGSRAE, was obtained from
PBENONinbLERS OIiA BeiveMit), &bslaléa,?%xpééﬁ:ﬂthb An8-DRE ROD 1814 was a gift

the _invention, a virus nodified or engi neered using

fomRusnhevelashAugie RespagchdnatutseHeidielber s dfictosto A ustralia. The
ANBEARCAALRNEE \l/&§s Qﬁiﬁngﬁ HIREDE. ']elgl B& g@l@&% %’an%%qut& e0Rker

cell adhesion nolecules as cel rec
lowtimd, Bostan\Massachmeytth @ hﬁaﬂmﬁﬂeﬁcmgldbghﬁ M&B 918 ﬁﬁi éittained from

5 57 BB A ubrBhice A5 eRas Hie apoalrhiAb ALY, recogizing the o
subunit, and the control antibody anti-GPIV (platelet membrane glycoprotein) MAb PTA-
1 were obtained from Professor Gordon Burns, Department of Medical Biochemistry and
Cancer Research, University of Newcastle, NSW, Australia. The anti-ICAM-1 MADb IH4
was obtained from Dr Andrew Boyd from the Queensland Institute for Medical Research,

Queensland, Australia.

14.  Flow Cytometric Analysis
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RGD notif is recognised by a., integrin heterodiners
and this capsid nodification may for instance allow

W0 b@49545u% t o bind the integrin a2f31, a cell BUhaFRWB/001688

nol ecul e whi ch has been shown to be upregul ated on

mel anoma | esions (Natalia P.G #997) as has a2(31,
otentially |eading to enhanced uptake of the virus

Ef) tergnrgl é‘?cﬁgior ei@ytace epprepsion piy eancenells pies analysaddydiow ptometry.

I?ﬁs?:%?é%ﬁ cbﬂ@’(q @Jﬂog%é@.‘&ctﬁga’c@@ 'f(ﬁ" 2@'1‘5%{1]&% é’gg‘fdﬁ,’ﬁ% a%daépﬁropnate MAb

préferred fornms thereof wll now
(¢ md ddlateddn PBS) foo PP oriutgs. IQ@HS werenvashed vestaPRps asl pelleted by

Fefer Bty endeat DRt sp okt oy e
Midhe JABEH E(ab Y Iadvietts 3f godvaAti MiRdE imafithoMobuiln (OGEA / SV]\%enmark)

ell |ines. wer ob ai hed fromthe Garvan Instltute
EES%%WGM@E@ 1p ¢ b 2B gunutey, washadaielleied wndgesuspended in

ﬁ M&t tbhretrBland
o R Sl PSR R i e i

éﬁé@ﬁi@{ IEIbHSf BeciopAlidensakBydaey, Ansdalizdv13 cancer
cell lines were obtained from Peter MacCul | um Cancer
ﬁgst | VL8 Infed¥RIRUAYs Be, Victoria, Australia. SkMe128
Cells were obtairned Trom Dr Ral ph, Departnent 5 of
Bi ochem stry and Mol ecul ar Bi ol ogy, Monash University,
Greiemt anonalayersaficancerealllines syere ingevletediyrish Hetbld sarial dilutions

(o0a7 %ll}ﬂ%%fc&e 0'5'fflfu‘«?f?fll‘a'lpg1 eaD) ST ERRY L7 or PY1 in DMEM

rne ctoria, Austra
Nﬂtalné’igl L7 Wééﬂe:alé gérugy @@ShmdiemcsbéaﬂHWﬂ °C @roa ﬂ%t@@zrmwronment for

G 8 RSOl B BORLEATYIR 25 o
Bble2 Gretledriob soliiiah(0VSF erystal ‘tugle\?\gﬁ)ie%rrgﬁ:ll“lthﬁm Iw’fifno&lmaﬁiéﬂydé)
ﬁ@%ﬂ? /Ea“?gae @na@*ﬁ&im %ﬁf‘%m@%ﬁeg‘&% yfater.

presence of nycopl asma by ELI SA (Roche Mbl ecul ar

BystrelmintGAa inihy dildtich asvh ,2' idflfﬁécéﬁlﬁ:l&ﬁﬂﬁ%iiﬁ\é it A4 S£f8etd 50% of test
uykenda

CAV, totype strain, xsacki evi rus
%@‘ts( é?%é’?ca?%’% HedrirremarlpEchto qalchiaie %@ﬁéwmhew(@mlieed and
PRhe iﬂé&loat(R@fe@encEﬁ ‘EﬁHF@m@W&\é Ie&lyl%ss(eﬁ\AZ)che FPEQLY Blture
strain, Wallace iovirus 1 (PV1) prototype

BYQcHpHS d%mﬁﬁgyulhwﬁﬂc%dﬁ@bned fromDr Margery
Kennett, Enterorespiratory Laboratory, Fairfield

WeRR eeﬁlmon P B BEatm¥hEW AR afti- ék’:é%tc({ Fhdibclofthl antibHRE Sy

wer e 5) Fagdgf}ledgand titrated 1 nr g +1?’C an as
require s were incubated with 100l of anti-o,8; AK7MAD (20ug/ml diluted in PBS)
for 1 hour at 37°C. Cell monolayers were then inoculated in duplicate samples of
appropriate viral dilution and incubated at 37°C in 5% CO, environment for 72 hours

before staining as described above.

Photomicrographs were taken at 24, 48 or 72 hours at 100X magnification (Olympus IX-

FLA) using an inverted microscope.
1.6.  Virus Purification

Six-well tissue culture plates containing confluent monolayers of DOV13 cells were
inoculated with 500ul EV1 (multiplicity of infection [moi] = 10° TCID 5,/ ml) for 1 hour at
37°C. Unbound virus was removed by washing three times with methionine/ cysteine free

DMEM (ICN Biomedical, Ohio, USA) and cell monolayers were incubated in 1.3ml of this



10

15

20

25

30

1.3 Monocl onal Anti bodies (MAbs) 20 The anti-DAF MAb
VI11 A7, which recognizes the third SCR of DAF, was

wobiaiosuses from Dr T. Kinoshita, Osaka Uni ver sPCT/AU2003/001688

OCsaka, Japan and the anti-DAF mAb I|H4 was a gift from
Dr Bruce Lovel and, Austin Research Institute,

Hel del berg, Victoria, Australia. The anti-CAR MAb
RFEE a3 faiaiZAwonrs # i Ghefork advlitieef@OPGirnf [Flrmaethionine trans-

Fa@@%](??Ncﬁ&ﬁg&céln@Eiut Hggk/j&%gg%g ?non'gPa ?SC‘D&% c%u%ateglgggrmght at

ant 32-m crogl obul I'n al ned tTrom
B¥°C ip.a 9% Q6% emNt‘CB&IEn’C I-F@Jﬂbﬁmgféﬂneerfeeez&t@hmtgicleér ieal lysates were

@Hﬁ e& }5%@%0 yoéée 1@%W egg% gq%g% #{)ﬂ@ﬂ%% mlnutes a% 36, 000

g:br;lcm) P Betlemﬁ XMOD u%een&lfw(sm% Robyl Frdiohdvefea®Bedted from the
| cal. Bi ochem stry_ and

COHHEB e R DRGSR P i RSP G Walae 1450

Ra&bbah I TRILTK, q"@ﬁhﬂ.) tbmell%bxrlaﬂgeak‘fﬁﬁh&b h@dﬁﬁd/nfaf BYing
Dr Andrew Boyd fromthe Queensland Institute for

f¥8Ytal Research, 30 Queensland, Australia. 1.4. Flow
Cytonetric Anal ySi s WD 2004/ 054613 PCT/ AU2003/ 001688

ROn-rEdopibeNdd BV 1 {BRaPWRke Mﬁ%ﬁéﬁ}‘aﬁfeﬁgﬁdﬁt&pﬁg @Qﬁflﬁqfechous

cel|ls was_anal ysed by flow cyto erse
fractiong @syled/@né dnaiwéag@l@smhoszbatﬁbn ered Squ (@BSilltraviolet (UV)

fi Jtﬁgéi:{v‘awd' i od(u?eﬁf B(}) v\x?)t %Hgg@n{é b §§?1FJ By ?rbOPBS Jwell (5 x
EEHGIDfs0) drae 50#’\91]1}&511@ tea i 8 swasidévidigbinfor B0 éﬁ((j&ﬁillzdsa LVlﬂazl Eiﬁhctwa’aon was
fHotted 8D oo BB BB i BRSPS Lol 1 (Dako, A/,

Denmark). Cells were again incubated on ice for 20
h¥.nut Badiolshslkd ¥irupSiddihgdssyd resuspended in PBS
prior to flow cytometric anal ysis. Cell surface

ACSt )
ASERRL R BLRE RS Bhe 0 57 B Puf S 2 bgvie e
Albtibsn (BSAS wéryirtcub.ﬁé@ athd @>ré§@ﬂ€fe| deO;i /mmflms ééltp&zﬁl or anti-DAF
cancer cell |lines were inocul ated VVI O-f ol seri al

¢ilptge inRBS) f@llbbqun at ﬂvﬁéfqllomdtbm the a«é@tlen of 300ul (1 x 10°) of [*S]-
ﬂl@ﬁﬁi&ﬂiﬂl} la%@ﬂé&)l T’Ie]r 1&@%0%&? %2 dl?clgurl{g %% wea%%ed four

cont ai ni ng 1A) eta serum
dmes withsengs Gepmedia andrmﬁ pelldte dlssdiﬁechmﬂOQul Oor2M NaOH-1%SDS

r Irdscsuryi val re i.ncu
%8%1% %;@% )ﬁ%[é] Iﬁ%’cyus e’lal\%l%cf eltru ghvgrfis (ggﬁzrmlp%gnéy liquid
fehtilBgion yedrating\frarh &‘u‘phcﬁ&%aﬁ‘@ﬂd%a@ﬁbllac 4050 Midrobdtsl EREAEX, Finland).
]&%S hos hate buffered sal.ine (PBS)) for 24 hours and
S %e’@’rgsts? ?SerBeWétjgéré.' The endpoint of a liniting
dilution assay is the dilution of virus that affects
B0% oSodiestDodecyl Sulfate - Polyacrylamide Gel Electrophoresis (SDS-PAGE)

[*S]-methionine labeled viral fractions were analysed by polyacrylamide gel
electrophoresis (PAGE) and visualised by autoradiography. [**S]-methionine labeled 160S
EV1 fractions were incubated with sample reducing buffer (250mM TRIS, 0.2g w/v SDS,
20% v /v glycerol, 10% v /v 2-mercaptoethanol and 0.01% w/v bromophenol blue, pH 6.8)
for 10 minutes at 95°C denaturing the virion. Denatured 160S vial peak fractions were
then separated on a 15% Tris-HCl precast gel (BIORAD Ready-Gel, CA, USA) in
conjunction with a Benchmark prestained midrange protein ladder (GIBCO, USA) at 180V

for 45 minutes. Visualisation of the major structural proteins and analysis of viral purity
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units. Statistical procedures were enployed to

cal cul ate the endpoint using the Reed and Muiench
worbhagdsdiRef erence). Endpoi nts were expressed BETIAR003/001688

50%tissue culture infectious dose per millilitre

(TCI D50/ M) 20 Where cell nopol ayer pre-treatnment with

anti-receptor nonoclonal antibodies was required,
was by auiorggiography eBaTEreriin MP1@gaereiany Ftprnetiawd, Eugavk after 96
hougg)%gfsg}e.di luted in PBS) for 1 hour at 37C. Cell

nornol ayers were then inoculated in duplicate sanples

of appropriate viral dilution and incubated at 37C in
L115% yolexicnesy for 72 hours before staining as

descri bed above. 25 Photom crographs were taken at 24,

Cell%ﬁs;?ernsi%%s B%ﬁ?x‘z%er%@%élm@ 1%%?1%2:;9%', ??SI-?(%P Hﬁﬁi bEv-a-&liis were

using an i1 nver roscope urttication
chalsingedvelith EVisen=LUTCUPE) frieH) @sl inouttatedfon §4lc arf7P@dryels of cell

nol ayer DOV13 cel | re .i | at.ed with 500l .
cyrol R R Rl 5y o et of HBFY (aB08° el this
reledsed upoh@ell 1yais), ad@ssad By uﬁ!ﬂg@lﬂﬁowwc@)s kYbE(Brdn@dg@\CgﬁpﬂMaddison, WL

shing three tines wth nethionine/ cysteine free
Us%e(ﬂ%@\{“ﬁ%fﬁ%tﬂ’feéé’i‘ﬁtr@?%ﬁ' USA) and cel |l nonol ayers

were incubated in 1.3nml of this WO 2004/ 054613

1.12PCTUMNIZOH MRS @Ban Pphefid Li¥ettdiityBAdsty t her 2 hours at
37C before addition of 300C of [35S]-nethionine

rans: | abel (I .CN Bi onedi cal [ USA). Infected
Do%ﬁsa&y@?rg Siacked T A2EB R B obTR GRPOGEET potsvl i limhgf RPMI 1640
cont@_ﬁﬁngfem ISR senfi®oli@ \59BadhbReasdr CCAR W I8 Mtk &g $or 48 h at 37(C
vira s were purified in a 5-30% sucro

| ysat 5 se
in 2 §iedcPR ARy hezelinhary Splmmeide faifpamy Brforadhe oddiionof BY1 §10° TCID,).
36, 000 5 rpmin a Beckman XL-90 ultracentrifuge

1.13( SWMkdperfateal Tumbh@edroghst Mtel iR 8 aied from the
bott om of each tube and nonitored by liquid

_scintillation counting (Wallac 1450° M crobeta .
Six toightveekioll malp)BALP cSc AP anisspsrahiquard pepathogeacieegenditions
acco&‘&i%g tb QpYétB@cll aQ#fb@h&] Uy deAXe sf PNedEhda08hp ax%\g'\ﬁl Ethics
virFons were purified in para | gradients wth pea
ConimftectQBUE-1 cklis Werediaroestedpwith 8 5%ty pdira kassskndgd imBPMI

Ine.{ PBS) . traviol et .
AP0 UL PR B8 (25, LA LA oot
PBS G)fefopcflfrﬁcfdi veete E\fé::t«iac:hinlaaﬁér\l\lahbal(y;:_(i.fi.r)1 \Ail?f)l X @ elih 200ula Fourteen days
6-.we ate. to a 15 watt UV |ight for 30 seconds.
lateryfhegpice ke s?v&f%ddﬂt%%gee saeedae ¢ trRatsdgen- v ogphate buffered
saliﬂe}ﬂ’g_s), bf];g» U, b¥ il U VAR Sated EV1 oFRE AbRPEV EXTh¥IabiRals were

I nain Sa

weig%ed on agweekly gasis and were sacrificed when tumours exceeded 20% of their body
weight. The weights of the treated mice were compared to healthy BALB/ ¢ SCID mice bearing

no tumours.
1.14  Determination of viremia by real-time PCR

Sera from infected mice were analyzed for viremia using real-time quantitative RT-PCR.
Briefly, viral RNA was extracted from 10pl of serum using a QIAamp Viral RNA mini kit
(Qiagen, Clifton Hill, Victoria, Australia) and eluted in a final volume of 40ul according to
manufacturer’s instructions. Primers and probe for determination of EV1 viral RNA levels
were designed using the Primer Express™ 1.5 software (Applied Biosystems, Foster City,
CA, USA) and were based on the previously published EV1 sequence (Genbank accession
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15 Approximately 1 x 106 cells resuspended in 3001 of
RPM contai ning 1% bovi ne serum al bum n (BSA) were

w0 pyosteesl i n t he presence of 20g/m of MAb (aPCT/AU2(03201688

or anti-DAF diluted in PBS) for 1 hour at 4C fol | owed
by the addi tion of 3001(1 x 106)3 of [35S]- nethionine
Iab | ed _160S 1. After incubation at 4C for 2 hours

T e02ISRAk s ar e primeyi (ﬁegA%IQApéggﬂiﬁ@@ééA&%(ﬁﬁATﬁ) reverse
%ﬁ%eﬁreké CR?A@P@@C@'I‘M'T@%A £091Q,,dMgl C}; S S I%Q?B—probe (5'-

efore the | evel of (% met hi oni ne | abel ed vi rus
1

SSNTAGE T QM%AEH‘3By efel RBBCRt iab apdrémmedunsing gPlatinum®
%I HB%E'VE!R'TCI’%I@ S@ﬁ the W?\lels@ecp éjé?egn Ml %%9600 ) sequence detector.

|nland esu S Were resse
8br gend@tiosoofi thm Baddayd cGulef d’()éo}d Ridlgiomes ybf N Ii &rifad|stock (1x10°

hor esi s GE 3 S oni e | abel e
T PP RS SR Vi oD SR AL 1oL ReaS o Brobe. Tn
obRehd &HJZSQHG&E See(cﬁ&%)lxt@%jcdfhﬁﬂﬁ‘éhl BEUh&oScript™reaction mix, 500 nM
aut or adi ogr a [ 35F] - net hi oni ne | abel ed 16% EvVl

forsard, 0?09 @VP%‘@ usEnerd 200 oM paehs §00 e RN Gl é"lhermoScrlptTM

g271?'%& caqu'n f ﬁg 1%19( ‘%% %ng&&w%ga b#%ﬁgb%g%%l ﬂ%@g ?ﬂqdmons were

Su’tijécted or 3ABin kil € sfolbw8d By dani atrdsn(Q ahd) eheni 401 Gidles of 15 s at 95°C
tur eg&%ﬁos vial peak fractions were then

glé% raté a 15% Tris-HC1 precast gel (Bl ORAD

Ready-Gel, CA, USA) in 30 conjunction with a Benchmark

EXAMPLE2:0Vivalimadiaee déritobysis dfadaedr c6IBiBed, USA) at
180V for 45 mnutes. Visualisation of the major
structural proteins and analysis of viral purity WO

2004/ BageistoPa 034 ROEHETs ort The SMREacOYS Breast Cancer Cells
aut or adi ogr aphy on Hyperfilm MP (Amer sham

égt gf nat | th?df e&"i‘tl‘ﬂ‘f I and '(‘.:Lq ek Qg gﬁ%cﬁh%(f%ﬁgr)ég?rg%ﬁﬁﬁrface receptors

pedd t@h@ﬁ@do hlieed WdW&ﬁ@ry'b%ﬁ 1y§YASs bedBiEnddOVFLE I cleblel
were’ 5 chal eng(gd TRt ahaly b/ ies belbmed Mhb dleeti $roup of

HeaPiortirpaeied of BrAduh eraplowé Y CAMALEDAF e@mlpyed by 597, cavay,
@X/‘B@I YARS:s EF C@/@b %’i Lh gn I ?/XF@ L{ E&] ?& E% tg ‘:he afnavalflablhty of

LDH (a sta e’ cyt 0s sFeass
bl aglalytsi thp PVRseepi@tind pxpression lavely bﬁ’\?ﬂb We%détemmned
(Pronega Corp l\/b.ddl son, W. USA) as per the

KRR MR AL ek o b 2 PP g e, wpa-

NE@GECMDA MBBQL \NBDA MBfﬁ?»eSH{BIE@ @T4BD &QDBAR<E4. Thpeell lines were

U s PR AR S B 5, BB B oc

by (487)h at 37(C in a 5% C2 atnosphere to allow
spheroids to form before the addition of EV1 (105

TC1 . D50) .

IC%M—l gxpression was significant in six of the nine lines while DAF appeared to be
expressed at relatively low levels in all the cell lines. Moderate levels of CAR expression
were evident on seven of the nine lines, while minimal levels of 0,8, expression were

present on the surface of eight of the breast cancer lines (Figure 1).
2.2.  Oncolysis of Breast Cancer Cells by Selected Enteroviruses

Lytic infectivity assays were performed on all nine of the breast cancer cell lines to
determine their susceptibility to a select group of enteroviruses, CAV21, CVB3, EV1, EV7
and PV1 (Figure 2). A cell line was considered to be highly susceptible to oncolysis if the
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1.13 Intraperitoneal Tunour Xenograft Mdel in SCD
Mce Six to eight week old nmale BALB / ¢ SCID m ce
wowene/ohwused i n pat hogen-free conditions 15 aPCDAURNG001688
to a protocol approved by the University of Newcastle
Animal Care and Ethics Conmtpge. OVHS-1 cells were
harvested with 0.05%trypsin, resuspended ]. RP ID /ml)
tisome etlhire infativnrdesehg Heé‘%eé‘aeftii}%‘?etrﬂeif FF@S‘E i 50/ TTLL) Was
C%Juia%ed’\% e 1085: atéln CAPIUSREOVET iddhced 5@1&@5&“%1% of the
I'njected raperltoneally(l.p.g wth 1 x 106
maé bﬂeastn:aﬁm tell Yunsr fregenerhl preast eaneer, cellywere nok sygsgfible to lytic
nt o
ISk Gy L Sreras EPLRTEVZERAuARE e €L BN T it
@dxﬁ&g&aw doﬁadénateame@pﬁvmmto EViE. i1 ousedybstantial oncolysis in eight
Erml S _were cgﬁﬁ @ ekly basis and were
&Ahe e beepshFfBRT T Ulrs Bt eeed 20% of their body
wei ght. The wei ghts of the treated m ce were conpared
3.9, hemlgrbasidBA EheerSGHER Riceptoben therfiyrface of Gotorack] Candes Cells
Determnation of virema by real-tinme PCR 25 Sera from

i nf ect ed |
FoLeckedlics ey st LMoy S04 U5} oy gptyed
SR IéAMTa 3€%LR QB RHLIAE 5?/ gy A SifrtdanRiifels of ICAM-

haod BIAT exgréspion Were gl sewﬂdmo Al\g(%_geilg{;{g? a{[ﬂcg&t?%%vle?s) of CAR
g}g}? g}c:eal%ctﬁ%reeeg(ﬁlsés%eﬁs alill\(;fglrjlgﬁiﬁ [11 gﬁlfl 18588 of Blexpression were

wer e designe
1ot dbgervbé (Rpites). ExpressTM 1.5 software (Applied
Bi osystens, Foster City, 30 CA, USA) and were based on

e e S DR LB eI BB SBERARE HBES Lber
AF029859); forward primer
C‘Avm@@tmmm@@ﬁe Btrhted i el fave color¢cpad cancer cell lines.

&’/@‘fﬁﬁﬁﬁg‘%-r %ngre)o%% g{ﬁpo%e ell lines

%‘_lﬁ e% fIO6WBEr, Usd riificalit &dli lysm(rfd)uced?dyi EW\I?ﬂtolcmreHﬁn}éﬁB/ one of the
erno

e B et S S 2 e LU GE Sprsion
#%9%‘%”? ;14‘19 Eiéﬁ%s%lcﬂ{ lefeld of/dy, F RV [ Pdan; #¢dQ&d three of the cell lines

anplified w opt1 m zed concentration
W}ukeraﬂlrceﬂwmde@mﬂb@to BV iafectigh.une of 25 |, the
reaction m xture conprised: 1x ThernoScri pt TM eacti on

X, Q ﬁgﬁ:% U RhSSurRl e BBProsta®OartWPancreatic
?rsgbe,%g(gf?ﬁ Wﬁ%\){z@ %nélggg rrrngcrl pt Tl\?l Pl 1[JOsS/ Pl ati num
TagcdCelland 51 extracted RNA. Thermal cycling

conditions were 10 subjected to 30 mn at 60C,

g’%létgt\gqﬁc%ngé{‘ I%glll] ipgcfr]s 1%%}&8&% Iﬁﬁ‘fjéﬁtal?ﬁq:’(ﬁg aftd ﬁérﬁ:?ea‘@ifc cared cdl lines
including AsPC-1 and PANC-1, were analysed for expression of ICAM-1, DAF, CAR and

0,

0B, Significant levels of ICAM-1 was expressed on both of the prostatic cell lines and on

one of the pancreatic lines. Moderate CAR and DAF expression was found on all four of

the cell lines while a8, expression appeared to be minimal (Figure 5).
2.6  Oncolysis of Prostate and Pancreatic Cancer Cells

The susceptibility of two prostate cancer cell lines and two pancreatic cancer cell lines to
enteroviruses CAV21, CVB3, EV1, EV7 and PV1 was examined in microtitre plate lytic

infections. The prostatic cancer cell lines were susceptible to all the viruses excluding EV7
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EXAMPLE 2: Viral nedi ated oncolysis of cancer cell
lines 2.1 Expression of Enterovirus Receptors on the

woewofiasw1df Breast Cancer Cells To determ ne tPEI/AU2003/001688

relati ve expression | evels of selected enteroviral
cell surface receptors 15 usedsby enteroviruses flow
cy&‘ometrl c..analysis was perfornmed. The sel ected %rou

aree gy 15 ps]t wes @ﬁl}’ itegied b oV oAt et d RV 1owbigrpas the other

|
gﬁl'%cri@a{rﬁ%ecg%{% c?/%liﬁﬂs%Pd@%\y%bltegﬁ%iys% HBALRY e@{%’%ng EV7

(Figwgio)-abi | i ty of Mab against the PVR receptor, no
expression |l evels of PVR were determ ned. N ne breast

e T R R e

SK- BR—S T47-D and ZR-75-1. The cell Ilnes wer e
Orerivacargenetl ines Whmrexamtirhedl f@ﬂMp]:édsbnloﬁf)entemmuS@AEptors ICAM-1,

SATE Dl SR 4 Non i el e BB 57 i oA/ RV 1ROV

M, ©VIOXE4Z) DRSS Y OWAPL, SKOV-8 8:5€2008! SibRifiRbM &) eYs HfAWAM-1 were
levels_.in all the cell Jlne .. Moderate level s _of CAR
exnypsed PBHNO?%%%E @llilmen whys masdeesie lovels RECARfxpression were

bida@sonWit bfath&hite BAF % @kSretedGt BLHAYRESRSAO VIR all but one of
resent on the surface of eight of the breast cancer

erpyariprrraggercelljlines. Fight ofthestiye pwarish caness sell inaseahibited moderate

' infecti.vit
PR 10 Sk aEh s B B ISR, B G kBB it byl e
(BVCAR:3) espressinglepsifivarit@evielbaif o5 (S&e pbt &idwird)y to a
seI ect group of enteroviruses, CAV21, CVB3, EV1, EV7

éﬂ%{)@ég zir}amzc)éantcsr éﬁUdF‘lﬁ%PE Y\?St ﬁgns\bder ed to

2004/ 054613 PCT/AU2003/ 001688 24. tissue culture
Thé edolytitsapasy oA CAV L) CVB3,BICEVY aRA BV iWHs aBREsed in each of the

mllilitre (TCADP50/ M) wa cal culated to be 10" or
gresyaman feﬁae%@ﬂ? %G@é@l ShefsPHpitibntas gissayerad on two of
i celles While QVBBRaHscld caf€hykislish E@%n of Hlegﬁﬂ.ﬁﬁﬁés Ovarian
breast cancer cells were not suscéptible to [yt

fancers seesmedpartindady peseptikety EEb!QVIHIFﬁﬁS Pith %&7c¢audimggie®ﬂhen four of
#lrind éaﬂ@er-%ﬁ Ilpesvm{dclf\/ 15?:%% 'ﬁgrgé\;er ?f LRS! ﬁﬁ%saﬁ) Fyse significantly

susceptibility t ause hst an
wprrpingestign thgtene@m 9B @ﬁd ﬁﬁ)eanmaHdltyas PVt arxseeveakeld|across all nine

ression.of Enterovirus
080 LU e RBEBSR Be RSecoa witn bv:
es:QA ene eB)adndmmmhtrepllatel liriemfdcHor bl the téd &M23A, cancer cell
V\480 al for expression of
1|ls ]E‘%A % é&{a@iﬁ’—‘xﬁg&fl ow cytonetry.
Si gnl fi cant |evels of | CAM 10 1 and DAF expression

2ner e BibderpuwddEVarno Ovariah Caheer CRllLindsnes. Moder at e
| evel s of CAR

As ovarian cancer cell lines were highly susceptible to oncolysis by EV1 further
investigations to evaluate the nature of EV1 cell attachment were undertaken. Cells were
preincubated with either anti-a,8, (AK7) or anti-DAF (VIIIA7) monoclonal antibodies
before radiolabeled EV1 was added to determine the involvement of these receptors in
EV1 host cell binding. Binding of EV1 was apparent on all ten of the cell lines tested. By
blocking the 0,8, integrin with anti-receptor antibody cellular attachment of EV1 was
significantly inhibited. Blocking of the cell surface receptor DAF with the monoclonal
antibody VIIIA7 caused no significant inhibition of EV1 binding (Figure 11).
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appeared to be expressed on all four lines, while
significant levels of x2(31 expression were not

wobeensewu (Figure 3). 2.4. Oncolysis of Col or eb€'EHAU2003/001688

Cancer Cells by Sel ected Enteroviruses CAV21, CVB3,

EV1l, EV7 and PV1 were titrateddgn all four colorecta

cancer cell lines. 15 Significant |evels of oncolysis

B0 cvAmtihpdy Blgekagisros ogfh detegin libabits BV olnfectien o6 O atiam@ancer Cell
fFlegure 4). However, significant cell lysis induced by

CAV21 occurred in onIy one of the four cell lines

(LIMR573). This cell line exhibited the highest |evel

bf ond@AM dbsesx Fheefsad':tmm of iR SpEVeE infection, @Wt@é@i&@%&i}férformed where
vehs of . ¢ 131, L%tlcall i nfected three of

el et erelonbe Pt dntonPo O e msckiyibody. OWA-2

biid BSROVA. odBlar canceFXMNIBRS WeRe HalfRl CAGY} 72"1%015@ gs&%‘iﬁ infection

%g the Surface of Prostate and Pancreatic

19e8 nmnekaygrsiie theaheerce @ MAD bleekrdendre bnglr@y smsmer&m EV1lytic
. ] tyi i I
R SRVAAE P BBABREE4RTLA D8R DBl Mo o
oARgsis, in BiadcellCiARs evwh at al&é BﬂsfﬁstSilbitmitc])ﬁloﬂ? antl t(Flthfé 19).|0|f
t e pr altl C
Pt e B ORE R 2arl et a et ef iieion of e Q42 el

AR Fande DAY expression was found on all four of the

cell Iines mhile u2(3, expression appeared to be

L i f Pr state and
g]éﬁ cr 897 é_?‘)ué%’l" Fgu% é‘i&ﬁﬁéﬁg 1t Ipiestion o
prostate cancer cell lines and two pancreatlc cancer

Aelekpdrierst w43 peefotraedw é)ddﬁﬁﬁe BAVELct t@f@i/’l }El\ﬂan oM /caf®ous
V1 ma exam ned LB cro tre plate

PR £5 lﬁn@eterﬁﬁeefb cndibrellpsts Wlﬁh&Vlefleﬂy, 6-well tissue

&i166€ PlatddlvPert Breabed MR ¥ iHkMARSIEXLH i
2004/ 54613rPgTe%JaL?2003/ SR HERRIGKEANE TR DOVIR s within the ring

sla esrdumagaibroblagts (eteined fromy CaVRbtralia), PAthe outer ring
M@@Ea@&f’att% Qhfi oﬁﬁ%&%@ﬁ%ﬁr%@&?&n‘fﬁe& g"hle Li0E 8PG dved and

exhi bi ted oncoTKS|s i TUSes éexc
¢eltls yrerein@ctedwith EXp IOESISIiigh’( ab$7°EnVrabh\neHmeﬁesmnéd)w&h®fystal

. cer i an .cancer
R PR e R v e BV B Bepasts were
lyewewheness theAML: cell SR airloaMhealidy (Figi{rd 14) dniéhse@lihg the specific
I|ne i re; ncl uded in thjs ,qdy A2780, DOV13,
Jé&ﬁ/l VOENASY, PM@ OWA- 42, SKOV-3 and
2008 Slgnlflcant level s of | CAM 1 were expressed on

110 Ofixgrbioni o1&, @hIMélhAgEa Ohl LaeBraeNat e | evel s of

CAR expression were present on six of the nine. DAF

was expressed at high to noderate |l evels on all but
Mglangmas, cancer of the skin, are known to up regulate 0,8, expression. The melanoma

cell line SkMel28 was examined for expression using flow cytometry. High levels of o,

expression were observed. However, a low background level of binding was exhibited by
the control MAD (Figure 15).

2.13  Binding of EV1 to SkMel28

To further investigate the nature of EV1 attachment to surface expressed o,f3; on SkMel28
cells, radiolabeled virus binding assays were undertaken. The radiolabeled EV1 bound
significantly to the malignant melanoma cell line with MADb blockade of 0,8, severely
depleting the amount of EV1 bound (Figure 16).
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10 the ovarian cancer cell lines. Eight of the nine

ovari an cancer cell lines exhibited noderate to high
wo eaelosssxpr essi on of ct 31 (Figure 7), w th anPCT/AU2003/001688
addi ti onal ovarian cancer cell Iine (OVCAR-3)

expressing significant |evels gf a2(31(data not
shown). 2.8 Oncolysis of arian Cancer Cell Lines The

2kic ol Ipfeciévibapesay ofSigylel@dwith E/B3, Evl, EV7 and PV1
was assessed in each of the 15 nine ovarian cancer

ih ets,% A2} dstenRRithdidskdpibiRs of SkMel28 to EV1
Igﬁjggé%fg%étygaﬁé V\ogso@rfotrhe nine cell i ness %%OCVB; ) ° )
infeased The grlishamelmyanas collfineediemast maderpiepacely s ypon infection

G R0l S5 1$tR infecti
BV e RSBTRAAELL UL B Wi Sy esRLL g @ cson
whdte a¢ graeh-stathéd Wellespassantedinpdete bisispf sell monplayer éFigure 17).
ten cell lines to lyse significantly wupon infection

ég/g;[ﬁe 9A, 9B and 10). Vulnerability to PVl was

eat 8°dCoss al | nine 20 ovarian cancer cell Iines.
Phot om crographs were taken of all ten lines infected

@i drbanFMhcer (Bl liksaserd AowmttodBhighlyl sescaptietd lytieinfecsions by EV1

lytic infection of the. t ovari.an..cancer I [ ‘e
it peeot e Rra b g LR PSR Foog iy Bgies into
Y Didden S NEEV P théBe@ian(@hber kbINBSesABnfivAEd that aBnisehe primary
cell l'ines were highly susceptible to oncolysis by EVl
fegeptttrensed HyiEVleThe tpaiolafrried kindipg|studies ftlh%%lé\étﬂa&ed&& 1Was

EV1. cell . r treatin
R P PR EEMAB RSy B ey e
ddbdptibTe ovamian chmeatellantitthardi8smobedlonad antibhdyl Gva)ddV1 infection

EVl was added. to. det ] t \ovol vement . of,

Wé%%ﬁ?ﬂ??gi béeidﬁﬁiﬁglé Mo &?%?W@S 2P Fah B‘%@%g assayasa
ME:ti2P Bt treRitedk to d@Brmiihe IATRPAE plalyed kmels il BV 1 bihdimyas it does
bllocking the cf31 integrin with anti -r%fegtor , 1ibbo(gl¥l
withithe enteravirseas kY 2o BEPULFYH PrIcEARR %q; inding
b&tﬁh@am&mﬁ-ﬁmimb%e-mmk.l surface receptor DAF

Wi

the nonocl onal “anti body VIII A7 caused no

significant inhibition of EV1 binding (Fi gurg 1?‘! Vp )
Cognltosug esrROTeAw? 08k ith bpman figrobasipioinyeg Yy v | infection

Bl agkade %Lm%%gﬁﬁs@%ﬂ%&@ RibPitssedBble lofveChfRRoRbven in an
ovarran a(t:ancer Lines In order to assess the :
snwindrineemt efhesRe virns Bvtififplysedthe ayatign rancgseslly. was
performed where the cell nonol ayer was prei ncubated

i i A B o
AhfagEvebledithiy 6B pwad up taguitédbre titeisarfateef thefkMel28 melanoma cell line
T A SRy R SR o
g#m%c&fceﬂg‘ﬁaﬁ%% toHe84H &, irh@h&ioneSs BioviHy datradidlabeled
binding assay. The remaining cancer cell lines that were permissive for EV1 infection
were colon cancer cell lines with three of the four cell lines highly susceptible as well as
both prostate cancer cell lines. Both these cancer types may encounter the same
extracellular matrix as ovarian cancer cells and hence, upregulate their 0,8, expression
during metastasis through extracellular matrix rich in collagen I found on peritoneal

surfaces.

It will be appreciated by persons skilled in the art that numerous variations and/or

modifications may be made to the invention as shown in the specific embodiments
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oncolysis in the cell lines even at the | owest
dilution of EV1 (Figure 12). Photom crographs were
woabmansati3 24, 48 and 72 hours post infection of PCIAU2003/001688
OM-42 cell 10 line (Figure 13). 2.11 Non-cancerous
Human Cel | s Not Susceptible 240 EV1 Infection An
experiment was perforned to eéxam ne the effect that
withde eparsing rﬁrorroﬂnecsprrrt@lr etope o ieEnvaionss bdﬁ%ﬁi}?}r &ésﬂgblecb?ﬂl“he
fi robl asts th EV]l. Brie we
presep G EiAARRAT Srssr e o fEdrshleiinal opmerisas lusake and not
restri€tilet ure ring insert, DOV13 cells within the ring 15
and HelLa cel I s, human fi broblasts (obtained from CSL,

ralia outer_ring. incubated at 37C until
EXAI@%%I‘”’U@HF‘?‘ Péﬁé‘l"glrﬂé@e"@é}’%&f“ﬁ?é ring was renoved
and cells were infected with EV1 overnight at 37C.

31 VirehteepatHogemkitgostivi ned Wi th crystal violet
nmet hanol solution. Upon infection with EV1 the DOV13

[ ] d whereas the HelLa
The rglg Ry PR B ok EYIL Ry (R o Brase) MaBoRis L pirg ankells compared

f
© B, 45 S SRS U SAE BTLAD al

lmm%t@M@I%h@ﬁMépﬂl@@ﬁmus Bt Eq-E2ope wad@géramﬂgﬂsapos M‘b etal,
1995)] t%%%‘th@tt With2 Rl &M xﬁﬁ ogé}cm-glf}% IH@(@W-@H 9\?' dndlffé}gnhated ovarian

28 was exam ne expressi on usi
carcinoynaiels @OVH)g‘ﬂerle challegged Wdhmlputeuqﬂhph&hemofvﬁ—f\ﬂerangmg from moi

; d | eve
5.0 to S LB MR 8 h B | AR R e S B arftn PgtibShpe el
destriitiodiang Cm‘olyﬁiﬂmirmrﬁkd‘yﬁefsaﬁ both <ﬁmiahearciﬂW1&SIﬁm@ﬁdv@ngE§ viral
on

t f ace ex ssed, x2
chaildigh B S0 a5hs TR e EL erb el Getpsay ﬁatea%@s§§%ﬁ@the cell
morphdiidgy bﬁﬂh@ fB-IOS-EW@ellE agrOblepleadvElY it the WitthestSiitHl chdlRARE H¥se.
to the malignant nelanoma cell line wth I\/A}? bl 2cbadecI
f. x2(31 e 30 _depl eting t ampunt of EV1_ boun
In » £3thes SFETt 13 1 AR PR S ET AR R B DBV G eBammmizhperipheral
bloodayt%ﬂ;hb@ft&C(PBEé)taﬂ WSRO WHIS-PlalVB T8y 1d Jehs e &ailé(ﬂgeg with EV1

ecti'vity assay was perforned to determ ne
(m01—§ (:Fé?ﬂ’ cpiopetric afalysiawsveaded atERAL cslhyrepaiation emr@ssed little to

. : i ne.disp d
T e T
medlaiedicytol)ms Oétlﬁspeﬂmmm PBék bsd nodrianndecqeelitgwhydss@sed by using

a s’candarc{3 ﬁeil cgpo't >%c1 %?ayglgﬁ%st&%ggﬁeavieﬁge %&r@ﬁ ]I:e‘%jﬁ}) rerelgeer%tgulted in

almolemepbm el cytoly51s of the ovarian cultures by EV1 infection, while only

background levels of cytolysis were observed in the PBLs following exposure to the same

input dose of EV1.

To determine whether EV1 initiated a productive infection in PBLs in the absence of
detectable cell lysis and to confirm that the background level of cytolysis was non-specific
and not mediated by EV1 infection, suspension of PBLs and two ovarian carcinoma lines
were inoculated with EV1 (moi=1.0) and monitored for the production of progeny virus.
In both ovarian cancer cell lines (OVHS-1 and DOV-13) EV1 titers increased by
approximately 10*~fold over the initial cell bound inoculum. In contrast, no progeny
virus was produced by the PBLs over the 48 h incubation period with the observed

infectivity consisting non-specifically bound residual input inoculum.
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Ovarian cancer cell lines were found to be highly
susceptible to lytic infections by EV1 wth seven of

wo b@4psreizel | |ines tested show ng significantPCT/AU2003/001688

oncol ysis. Further studies into the binding of EV1 to
the ovarian cancer cell lines cenfirnmed that %, is

he prinarﬁ 10 . receptor used by EV1. The radi ol abel ed
M‘ BHE 41 Eehovirus (EY Rdysis gfipvariangapcengglls required for
virus binding and the MAb bl ocki ng assay reveal ed that

by pr evingad éME vitld IS aeRtd N £iA\BhiRRILfHeRidse! 1S With
an %°, nonocl onal antibody (Mab), EV1 infection was

mpl etely inhibited. The DAF MAb VIIIA7 was also used
MATYHE VB qerlivgesf oxprians cancerreaeanke rropegastd asmultindimensional

: . r \ - e .
g L O, 6 g i
sggmRgdtereommpnly crenrbinghe meitidfiuid ohpatientcwith edvariced stage ovarian

i - DAF . t. -cul Luring ovarian, . .
P At B R R Ry e PP gty suoceptivte
knliyéic irifeationbg A skl i-badridniamberfcel splidrinels weed timllegel with EV1.

t susceptible t 1.infectjon even in an
B0 PARRER WaSre demine R BT R aeE Ao ulevels pthe BV1 cellular
0368108 2B ANRES con@bdrible APhethe @VHSAceld WEN L BRA iﬁ“}rﬁﬂlolayer or

oncol ysis on a_nel ma cell line was al so

p ifgranation. Fhé (108 R e aftaiistheee ty Hezsemigslidipgarose media
§1§196ﬁr@11§gjt1'@%gh&?oc&%lft@gﬁ?tgﬁi&gﬁo@&%é % ﬂ% g'urphology

line and that these cells were
phieinediahyariqusdntervRtrepdst-mitklrdpalbdngey Figuge thshovehati the control non-

EROEELpRELLS B8 IO G BBa chrBy ALASALES Aotume
thepeghoiuh thecdrysincudettion peried. Ih kattrase RV Ijafedied Shi€ofdrexhibited
i,nfection 25 re col o cer cell lines with
et 8Pt 8 v e o st Re Cinecuphn e hgsnificant
stehdtuabdesgiteBatidrogiddeiuba de@fuctith bedurAfs ov8AhEnER28 8. The data
r the same extracellular

t. ount . i :
i3 5 Lib0tGen e Benicvesell i gqlldy eimtorsing avithip e gamesreus spheriod
Wihedhlis #dc8¥e BYRILEDAPherBY LA HBIASNIBS o ﬂt“héﬂoé% Bre-inoculation

extracellular matriX rich in collagen I foun
?}é'leFlPéﬂé]eﬂme Geprlfcadx1@zells) wi | | be appreciated by
persons skilled in the art that nunerous variations

2pd/ Offre MBEESHOS B PBA MBS NIBES of u%tgégl 4(?%%%?1%&91@&5‘3

shown in the specific enbodi nents
PCT/ AU2003/ 001688 28. w thout departing fromthe
Ldhe late gpgasch metastaticiwariay excen thedumior celli nyigrate Srpbghbut the

B&RondHi ESRH anRTBOI SRR &is@ﬂ?ﬁssh? ﬁrt

f .
considered”in al respects as | J%t?%??@%ﬁgggdﬁgFrEV1'

mediateadaamicolysis Bamitferti@: thepeyifet alviaycal stagrh 0f peritenédE @) rian
J:a¥1'i:«l_r9a aiinaniney ascites model bearing human ovarian carcinoma xenografts was
employed. SCID mice were injected via the intraperitoneal route with 2 x 10° OVHS-1
cells 14 days before the administration of live EV1. The experimental treatment regime
consisted of a single dose of either PBS, UV-inactivated EV1 or live EV1 (10°TCID,,)
injected via the intraperitoneal route. Changes in the body weight of mice receiving the
various treatments relative to those of mice not bearing ovarian cancer xenografts were

used as a marker of the development of ascites burden.

At 3 weeks post-treatment mice administered PBS or UV-inactivated EV1 exhibited

significant increases in weight but no difference between the normal and EV1 treated
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5 3.1 Relative pathogenicity of EV1 The relative
pat hogenicity of EV1 on in vitro cultures of

wmorv4sdeiynant ovari an cells conpared to neopP@FALUZ003/0016388

cells was investigated. Normal human ovarian surface
epithelial (HOSE) cells imortg) ised using human

papi | | omavi r us é E6- E7 open _readi ng franmes (Tsao,

Qg was obgerved. Thebedy weight pithe kB Ier clneeirtva@ei EV1 groups continued

QYALd A &QW@ée‘RQPPsdHS%h ﬁ %\;nglhlﬂ%e c ﬁg L ?c_%ﬂnﬁ%}:?o% of ascites

ovari an 10 carci noma ce
Wutchwameriderim ell pligediuti e Emammggreragnémt(grmmp» (Figdre @9A). At 5

5 h
I o e
gestonedtasotes,anllcyd ddtygialse iwleig‘]‘m gﬁuhay @kdtedforbtibn was observed

B b be N Eresr gt ari el saat B Fpt Sheive oreegRnceh senogratt
deg@etlab). hebad@es tHetolte of &lid in gﬁh@ﬁ Qg ¥1g9§ of 8Rntdekisease

gel s were observed even at the hl? est viral
RERIORIAGRS Ve abserepd if mice ijeckrsk wikh e EVievenén the presence of serum
elealqr)msnm fob @ol& f I
B ot PRy B e OB el fpeutunm
dfge- DOV13 ceI I s vvere chal lenged with EV1 (npi=1.0).
Fl ow cytonetric analysis reveal ed that PBL cell
prepapLbEeXxpressed little to no surface a201,
whil e both ovarian cancer cell |ines expressed high
IeveI s of x201. EV1- nedi ated cytol ysis of suspensions

phthe ragier requirerapnte ﬁﬁ@eﬂuc‘@éﬁ;ﬂlg vipd onedlgiicsteatedyyusirg reglication-

feiclak) asyr

o %féf‘e R U B R Yo BE R TR A Mgt i eion fo
n@ﬂniﬁiselteelbell cytol ysi s of the ovari an cultures by EV1

.infection, while only background | evel s of cytolysis

Eﬁﬂﬁg p?gﬁrq{ s\ﬁ? ’éhrel c%$ cE@J%k‘? s&nf gyﬁﬁﬁgé%géﬁg?}s%;fr%nduce lytic

mﬁectuloabédz alzprceibl adtuireeofi }m‘nemt dv@Riah RarkBt Gells ﬁvdshh@sessed Despite,
nd to confi

DRSE R B by Burtieeavse <O ARk jufe prgietype strain of EV7 were ot

m&ﬁ%@ BV et 1rﬁlﬁd1n@§iro<ﬂ'@cﬁiv@‘lﬁdz iBbecEk th RfrReIHP Bf human ovarian
sus& ion %ngBLS and two ovarjan carcinoma |ine

£ WorRclenal apfppds bloyki aaamﬁltﬁmcp@ﬁa@@pdftbat the EV1-

R @iaRidAGHE L QROR bf BY L
canlger gel B0t (O\/gi%rl')ﬁné@r LUE wausI Hstggvd}ntglg}?&ﬁf?canal capsid

hindingasid ce:llysuafppq' @mrmecéiryegmmz&dl As Dtegrirt ¢, doestrictlpermit

30. vi r.us
SEAH PR B8 LYo e, B0 Y5 RS cance
@5 nodondy tﬂedtd’u@ rapisiarell e:dcolysﬁﬁ &t inalytajsodatesfed Wil interactions
]ngnﬁ Ig%c fic 1,E\bou%g1 r 8§ g§gLIQ| neeut [ ng&%ll;’r?edl\llgng the

diedeaMhdtith df@{é-c)anké’lsdeﬂ aBlosONRPeAbriedit@hcsel 1S 4.1 EV1
lysis of in vitro cultured ovarian cancer cell

Sgshtr%rcgon of multi-cellular three-dimensional spheroids by EV1 challenge reflects utility
of EV1-mediated oncolysis in the in vivoreduction of solid ovarian tumor burden. This
efficient lysis of ovarian spheroids by EV1 is impressive considering that individual cells
in ovarian spheroids appear to be more robust than cells in monolayer formation,

possessing enhanced resistance to radiation and chemical induced apoptosis (Frankel, A.
et al., 1997).
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Many in vitro cultures of ovarian cancer cells can be
propagated as nul ti-di nensi onal spheriods (Casey, R C

W@R00a054612001) . Multi-cell spheriods sinul ate PEEAU2003/0016388

mul ticellular 5 aggregates conmonly found in the

ascitic fluid of patients with ssdvanced stage ovari an
carci noma. Having established that nonol ayer cul tures
dresparticnegyic irysasypheyld nosieshi disciiginajerymechprien; forthe
by IR Hoha QMRI1E. B LARCEY1- SR kHatPRRLE i

Ch%%o foha et atety ch%‘#i\f&g\g{gﬁhgh’ced by the

chal | enged with EV1. Flow cytonetric an
gebidityphe¥Yl thaducadramatit artelysispf e sioioal dpiheliad ogariarheell line and

I .conpar e et her_.
R s R e e T R e
fheravatiao nancEMdellé bOSAE IO puspessienknofHBLk eciatbrées thdepecificity and

em -solid agaro dia. surroundi ng the spheri ods
BT R B S R o AR e RS AE S o 4
nor phol ogy obtained at various intervals post-vira

bhad digog® oviarigh kercikBneb onaligriaat meh@os@s tdRlaldd@rpress up-regulated
| nfected spheroids were actively proliferating,

ghiof piéece ntegramenfh ythersby eandesing thepp pupseptitlp gp%hmlenge- In
thRedngRY a g%%%ltﬂ%ﬁ,t E\@Pin?&:ﬁlbﬂ gfﬂ] ?\ldgiaﬁqgﬁ&? ol igél%(ieh %?&Eg&isurface

spher oi ds ited 15 slig ecreases In v
expresstpr HACAM-$ (Pivtigags Voebal, Ro9Y thecdllgargeding beceptor for CVA21 on

EO TN r [ I . :

Sl BI, B o 2 B ARl Al S sl aima malignancies

byreWeer@élitic prepaadtes @nipinidg bothieredd 1 artdoCEAPRT maytrésgilt in more

i.nf relgtrimgp \&/:vlnt1 eé nont he cancerous spheriod which is

gg?ec Ve AT aFding spheri od growth regardl ess of

the initial pre-inoculation spheriod volunme (ie 5x102

briradpedi @ eaeldntjhistratiordoZE\Ef Wvactergleffbctven cotgtrdlinnthartievelopment
cites Mdel of Hunmap Ovari an, Cancer. the late, . . .

gAf%Vaélgn e B e of St Allagice injected with

WEEWL ikl todigpRYH indrBRed PRIgH: @BRA el £3N th YniddWbt@hjected with ovarian

coloni se distant tissue sites. To determ ne whether

eAprer fraagrafistenshibe dyeslapmentah deteriableinpaitencal aspijest Srogeny EV1
%éé\é%’ﬂ@& By 34 2983y tRI infefibd AR he W RV ari SPAFE Was Vetected in the

nouse ascites nodel bearing human ovari an

blapd iohivee at & ey BF (detames shavenireyroit EVAGaD beivieyvadersen attractive
L] ' ' r 110 Ot € 1 Wi %106
{SPrEh 56t ot o AL ARERAN L ARtLadhdibndy Kot evels
(aippeoxivatelyTHETENralsvendiahtes thanthesrital gyt dese «f 46X TEDganay be

f a si.ndl e dose of either PBS. UV-inactivated r, .. .
Pl e d e it eitBe PP RSP YRGSt RS e Pletist vireamie
E}Z]SIJ b7 dGh@lgemitemdt bearbrgply aviah ghriced f(erir?gﬁafftsr(fﬁﬁtain\b't sibwn) suggests

._yarious treat s relativ t hose _of mice not

b G 2bars ohPIGTRERI: TeBRBISAeLS b i RBolIy adie e tige clearing
frafmkegbteRiic diRlaARwel opment of ascites burden. At 3
weeks post-treatment mice adm ni stered PBS or

A e R SN B S et nerenses b
Viveddratle V£ O pEodadeal oPhrld¥dA003/18R1B88f the relatively non-invasive
EV1 therapy may be viewed as an attractive alternative to current treatment regimes that
involve surgical debulking followed by combination chemotherapy. EV1 therapy may
also be employed as adjuvant therapy following tumor debulking operations, focussing
on the targeting and destruction of neoplastic cells released during the mechanics of
surgery. EV1 oncolytic therapy may also be used as a novel therapeutic in the treatment of

other human malignancies expressing high levels of integrin c:281. Moreover, as EV1 and



30. mce was observed. The body wei ght of the PBS or

UV-i nactivated EV1 groups continued to rise and at 4
woe®kss4l3 subst anti al abdom nal swelling due tBCT/AU2003/0016388

accunul ation of ascites fluid was evident in all mce

but not in the remaining treatmgnt group (Figure 19A).

At 5 weeks PI, all mce fromthe PBS and

BYSicampetefat g smve biskies epitapefondeiggtn €2pb BSaeashean Sternate

i I ' , i l.e_wei ght i N..or
A TR Ll ol B POAET i reomatehs e
evdilabilgp pbtvarliséncvitabserotpes dlloats sadubntial cHalie@ie ovarian

Qvarian cancer .xe rafts (Figure 19B). Throughout

BN EmoR e S G RBr P FyBiEg AP Ira" of SRS ISHvelamiDE eesponse
gesaee as 8 easalt@p BRI briMByS/ifl §@ﬁﬁﬁ&dﬂ&nmﬁ@a¢aﬂhﬁﬁf)ﬁ(ﬁ a potent anti-
with [ive EV1, even in_the presence of serum vira

FRigERYipbdrgdplegprariibior FY14Peyags DAY et dbt199Ndurtbercamhyngen the
aetke i l ; D SSk O _—
sl % sy AR 9o 5381 3, DS i
8¢ disseminated paegayy wisisnbhe pyientd syrengy baweet pktonaril and EV1 may
' o | ral. epi ei ty-for the.host a
5 e, L0 G e
plmgdsitationo plecomard fiodnadty aeffraeafispdni iy i@ thei@ds has targeted

' to ind tic.. inf ' foi it
RS PRt R! o eRler col 1 < vas

assessed. Despite, being highly oncolytic for

Hovitl e mppreiates], b}@é%é’dns&laEi\i}lfa ipthataot &lperu&hél@gl@ v&fiatfoMé and/ or
wer.e. not as potent a at inducing productive

oE e Ropsatiey Briooh e safion o Hismemidba presinc ssshaéments
withbutdupattengefiem thdgaat SNRbpodrthd RE¥N BbP5I BT deei-B3d. The
conflrnﬁp t hat the 1 20 nediated lytic infection of
BLFSFIt sbodireaits augt therafers, tofecpasidered il respects as Blusiratite and not
feaR&tde. binding with cell surface expressed integrin
a20l1. As integrin a2(31 does not permt

si mul t aneously bi nding of both EV1l and col | agen, EV1
lytic infection of ovarian cancer cells not only

nmedi ates rapid cell oncolysis, but may also interfere
with interactions between with type 1 collagen and

a201 integrin thereby potentially reducing the 25

di ssem nation of the cancer cell across the peritonea
surface. Destruction of multi-cellular

t hr ee- di nensi onal spheroids by EV1 chall enge reflects
utility of EV1-nediated oncolysis in the in vivo
reduction of solid ovarian tunor burden. This

efficient lysis of ovarian spheroids by EV1 is

i npressive considering that individual cells in

ovari an spheroi ds appear to be nore robust than cells

i n nonol ayer formation, 30 possessing enhanced

resi stance to radiation and chenical induced apoptosis
(Frankel , A



et al., 1997). WD 2004/054613 PCT/ AU2003/ 001688 31.

Ther apeutic oncolytic viruses should possess a
wale@ans4sinat ory nechani smfor the targeting OPCT/AU2003/001688

mal i gnant cells. Selective EV1-nedi ated infection was

hi ghlighted by the inability of3 EV1 to induce

dramati c _cytolysis of a normal epithelial ovarian cell

IREFERENGESper i pheral bl ood | ynphocytes (PBLs). The

production of high titers of progeny virus from5 the

QV aNrReHBESS, HeB, IRl e@?ts&as&mléﬂsmmgﬂéw& J, RBlnan B and
rei nforces the speci fi Ci ty and | ow pat hogeni ¢ nat ure

of BMLubfREQHIGNTAL A}a‘)%flél B fgeﬁetfcspg%bper (fﬂg,gf BrdpQex viruses to

ovaril an ‘carcil nonas,

R g R RS s

somewhat of a paradox EV1 infection of ovari an

- SRR T PSRt AT
f CVA21 |
. I—
T AR b TS el BB LT

potent oncolytic infections. Int raperi t oneal

dm,ni stratjo f EV1 very fective_ in
donBreT g DRI paeolorS N Sipat, BropefoRossino, .
xenografts in the peritoneal cavity of SCID-mce. Al
mi cBefpRicinstiPfrastrllapd {ecabgationggf |tb*aalpba dbetilgptegrin in some
i ncreased wej qht gai n)@ér elative to mce not injected
10w t porapgpiepithelish rEpers b thegvart &n)d iamermiabequévadénsp ariicancer Res,
of detectable peritoneal ascites. Progeny EV1
gené?%tbiﬂl)bp J-hl.vivo lytic infection of the neoplastic
ovarian cells was detected in the blood of mce at 7
days PI (data not shown). Viream c EV1 can be vi ewed
4s Bergalson doMi B AthaneB &Y ibnerg,omdtME. tentlerpTheftegrin VLA-2
di ssem nated di sease and its detection at significant
| evbings e¢lappuet iand eetrycell GBr FEHDORYarals b9 diffideniahechahizfis. | Clin
the viral input dose of 105 TClI D50 maybe
Si ghiviebtc 2998] (Neplxsed. whi | e mai nt ai ni ng oncol ytic
potency. The failure to detect vireamc EV1 at 7 days
Pl in mce not bearing ovarian cancer xenografts (data
15  BOt Calhgvend, SSAJ.ggB(Sft&isrrtdi@I] NilotfB. @S > eindq. DiCarlo, Expression and
suscepti bl e neoplastic cells EV1 is rapidly and
ef f Relctive ofhRAL ki@ alpha R Si8de@iHs ¢n 6Vdrfatl @hé@Gynecol Oncol, 1995.
Overall, the results highlight that EV1 oncolytic
t hessipypi Blevery effective in vitro and in vivo for
t he con?rol of peritoneal ovarian cancers. The use of
the relatively non-invasive EV1 therapy may be vi ewed

?:gléﬁred?élﬁ AER, L YR SAR AL TR chOF U6/ Sif €RffEMnd T. Lobl, The

collagen receptor alpha 2 beta 1, from MG-63 and HT1080 cells, interacts with a cyclic

20 RGD peptide. ] Biol Chem, 1992. 267(32): p. 23159-64.

7. Casey, R.C. et al, (2001), Beta 1-integrins regulate the formation and adhesion of

ovarian carcinoma multicellular spheroids. Am J Pathol. 159:2071-80.
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i nvol ve surgical debul king foll owed by conbi nation
chenot herapy. EV1 therapy may 30 al so be enpl oyed as

wW@ejouwsest3 t her apy fol l owi ng tunor debul ki ng opRCEHAU2003/001688

focussing on the targeting and destruction of

neopl astic cells rel eased durimg the mechani cs of

gur ﬁry. EV1 _aqncol ytic thera§¥ naé al so_be used as a '
ovEha Bl Nb (Mateuiry, ¥.Hakada Bifrgstter pnd M. Ediemierdn vitro and in
mal i gnanci es expressing high levels of integrin a201.

Mor Byp&pnsegyenmgs obHAAG>Pr9e0 51 6habdogosur00 8 cEB1588ce, 1991.
32. EV8 conpete for the sane binding epitope on

i nt 272091k 2f 1600-2EV8 nay be an alternate choice to EV1

for inducing rapid lytic infections of ovarian

carcinoma cells. The availability of two distinct

9i r Bénreefoelgle ThaBiobogy of doquireal Viakses.adaldeingyePrefs. DearYak, 1974
carcinonas via integrin a2(31 targeting, independent

of SepndEditionve i mmune response 5 generated as a

result of the primary viral admnistration. The
availability of a potent anti- enteroviral drug

(| BieliaaB.N. xand DxMBEKAipeFgsldaViroldge. 4tREddion edl ¥38). 2000, New York:

further enhances the attractiveness of this therapy,

as Réveaffredsds direct control of non-specific viral
replication and dissem nated progeny virus. The

potential synergy between pleconaril and EV1 may al so

per Firdt, $.J et 8y S0 Pentipiee 6 VRBloRY: MEleYuli BiBlogl! ?A&ég’éﬁgis and
multiplicities followed by 10 adm nistration o

pl e, i ASM Peess AadHiN&bE, free virus) shortly after

the virus has targete and commenced |ytic infection

of the malignant cells. It will be appreciated by

DI BARel SKI étlaﬁ,d(wg_’}’),tmr?g&ﬁont& xS HTRIQY EoMA akRLH 23S optosis in
and/ or nodifications y be nade to the invention g%

<h . L . . . :

otk MRS i A0k BRIES Mo KA o SRAL il e
desgiifaeds The 15 present enbodi ments are, therefore

to bé considered all respects as illustrative and not
restrictive. WO 2004/ 054613 PCT/ AU2003/ 001688 33.
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15. Kamata, T. and Y. Takada, Direct binding of collagen to the I domain of integrin
alpha 2 beta 1 (VLA-2, CD49b/CD29) in a divalent cation-independent manner. J Biol

Chem, 1994. 269(42): p. 26006-10.

16. Kramer, R.H. and N. Marks, Identification of integrin collagen receptors on human

melanoma cells. ] Biol Chem, 1989. 264(8): p. 4684-8.
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QLAI MA hettbdrertdidihef 6 claim @@ e thé vl aRted ﬁlohﬁth'e Froup
a manmal ,. the nethod conprisin treatlngthe manmal

with SAngstneafifyd, BYh ad BY sel ected from

echoviruses, and nodified forns and conbi nati ons

Bher eQf meMydidecdr86R38Ichema3MBdeinQhe virldkaGhddifity e@ovirus.
the cells such that at Ieast sone of the cells are

k|IIed by the virus. . A nethod according to claiml

Eonpr iAsPREos AsFrdingtg c}aﬁe 5m§1h6?fﬁlln the vigushastheen modified to enhance
ability of the virus to infect the abnormal cells.

7. A method according to claim 5 or 6 wherein the modified echovirus is a modified
form of an echovirus selected from a group consisting of EV1, EV7, EV8 and
EV22.

8. A method according to any one of claims 1 to 7 wherein the virus is administered
to the mammal in combination with a further virus which infects the abnormal

cells.

9. A method according to claim 8 wherein the abnormal cells express ICAM-1 and

the further virus recognises ICAM-1 for infectivity of the abnormal cells.

10. A method according to claim 9 wherein the further virus is a Coxsackievirus or

modified form thereof.

11. A method according to claim 10 wherein the Coxsackievirus is a Coxsackievirus

serotype selected from A13, A15, A18 and A21.
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of treatnents with the virus, and the virus in each of

the treatnents is the sane or different. 3. A nethod
wa@emensionyy to claiml1l wherein the virus conpri BEFAEZ03/001688

echovirus 10 serotype or nodified formthereof. 4. A

nmet hod according to claim3 wheggin the virus is

selected fromthe group consisting of EV1l, EV/, EV8

a}gd Eveethod agcqrdingdq anx ose af Aamsd telavvheseinghe dingrmplecells are

Vi rus chced cfRdi fi ed echovirus. 6. A nethod according

to claim5 wherein the virus has been nodified to

enhance 15 ability of the virus to infect the

dBnor Mhmethad) agcording/o girimda veherein dheanees cellsarmesllspf agancer
wher ei i £ ' ' i £ fo f

o eorioetB STRE B BRI tDraiafoditl hoffonled bofite cancer,
EV7, BySsherdcerih@Rreagic cAngenichlod caneonod ngjoteatahmancener have

of clgbﬁgd%rtoognﬂgprein the virus %s adninisteged 20 }
to t heParra O Y s BT PRI P TS G CPpesT Rypqst gancer, pancreatic
whi ch camdee ebRntchsced bnesloglctal &kdrs. 9. A net hod

according to claim8 wherein the abnormal cells

press_| 1 and .the further virus_recognise
TARLY TPk apatiing t 3%y Y HTimbari 1p WEera thegpnopmal cells have
et hodipaes@atbdRgpicdsi6h af &%&9 wherein the further virus
is a Coxsackievirus or 25 nodified formthereof. 11.

netggd @fﬁordigg to claim10 wherein the o
x s ackPeiof F&cqrding teany gakplelaimgd to dépdeyaie theariastied

f r om Ad@hinibdRed tH3i8alR) dyAdhica b2 RRALAR4 8 P 1o th
PCT/ AU2003/ 001688 a%gylz.ch%t hod accg&%iongeﬁ)ar%rrﬁlgl'

one of cI&;ns 1 to 11 wherein the abnormal cells are
d@ncer Bethod of seeeninga paraple o alprarmalycalls fromp manpmal for

wher eifisck BighitHNe 3[ru§ flduRedbd &e%gl. %f&;alﬁt§m%%ﬁering virus to the

sel ected from'a group consistin ovari an cance
mel anamamplfostreatmentefdbe abndsmial epdlst the aretard comprising:
pancreati c cancer, colon cancer and col orectal cancer,

or hays SPLEffaihE Al QNALIL BIE ABfima IRl ANOME, Prostate

cancer, breast cdncer, “pancr€a canceéer, colon
cancer or colorectal cancer. 14. A method according to
any offd of trehtingthe teltsovit!s thehdrwifor 4 periabofdimasuffieikbhisto allow

have infection of the cells by the virus; and

(d) determining whether the virus has infected and caused death of at least

some of the abnormal cells;

wherein the virus is selected from echoviruses, and modified forms and

combinations thereof, which recognise 0,8, for infectivity of the abnormal cells.

17. A method according to claim 16 wherein the virus comprises an echovirus

serotype or a modified form thereof.

18. A method according to claim 16 wherein the virus is selected from a group

consisting of EV1, EV7, EV8 and EV22.
19. A method according to claim 17 wherein the virus is a modified echovirus.

20. A method according to claim 19 wherein the virus has been modified to enhance

ability of the virus to infect the abnormal cells.



10

15

20

25

up-regul at ed expression of a2131. 10 15. A nethod
according to any one of clains 1 to 14 wherein the

WO 2004954683 admi ni stered topically, system cal | BCDAU2003/001688

intratunorally to the mammal . 16. A nethod of

screening a sanple of abnormal gglls froma mammal for
susceptibility to virus induced cell death to evaluate

Zdni niAmehodgiceereing toslaime 9ion Admiherein theraedifiedh echsivirubis a
abnor ngb4ifed fodm AR PR kDb, '

o ovi G R P T OO IR ST SRR Kk Wrqupohigoe of EVI, BV, Vs
treatiang BM3@. cells with the virus for a period of tine
sufficient to allow infection of the cells by the

Wh! US; .her, .t h i pus _has . . .
221 oot B Sl (e BRI 051 KR 5P Prging comparing
abnor rabllity ef ths vir26 toxnéerce hind tdige death sf ihe eld withedlifférem virus

hovi d mpdi fied for i nat i :
Cher oGHOERS KPR LLE) LSS P PR Oty S eparich
abnor FBloghiRRkd &, fot Infedivillopast @agording to claim 16

wherein the virus conpriSes an echovirus serotype or a
dified formthereof. 18. A nmethod according to claim

- whét Befodipscapimgo claim @ avhesein thedi{faregt winps is aslifferent

consi sthd\@rd8lor RGlifidMbrmEY&eand EV22. 19. A net hod
according to claim 17 wherein the virus is a nodified

echovi rus. 20. A _method according to claim 19 wherein

Phe vik msthedacensdingtaany paglof daizsiase 3 wherein the celfs arh gancer
virus g i nfect the abnormal cells. WO 2004/ 054613

PCT/ AU2003/ 001688 39. 21. A nethod according to claim

19 or 20 wherein the nodified echovirus is a nodified

£8r m &f mgthod ekenringgo skaina 2¢ mchetein thexageaswpllcarn selkstaf agancer

of EV%elngt%/cY frOElVa? ro%gq?gs\{ét%gfcﬁ%yﬁmg%?{n%faﬁlgﬁ% Bl%sga%)e cancer,

any one clal er co

conpabigagt cabcarbpdricraptiotandae colonusnden andtslotecahchreat sehave

deathsq%atE% cg&%s @%ﬁqﬁa %ifferent Vi rus %yQ%fcted .

to st &REA BT LA N PEPIY A POPTialP eI bES5F Cqaer pancreatic

cel | s camdr,whloaltande@ opgloeial €anicerf Or i nfectivity of the

cells. 23. A method according to claim22 wherein the

g ]; Ene{:{%%g’l\éhro g’crleg’rﬁr?g glerLse O?‘Ql ilitye ’?ot}(rjl elc’cr elflﬁc’d garusggga{t Io? gbnormal
cells from a mammal to evaluate administering the virus to the mammal for

treatment of the abnormal cells, the method comprising:
(a) selecting the virus;

(b) treating a sample of the abnormal cells from the mammal with the virus

for a period of time sufficient to allow infection of the cells by the virus; and

(c) determining whether the virus has infected and caused death of at least

some of the abnormal cells;

wherein the virus is selected from echoviruses and modified forms thereof, which

recognise 0B, for infectivity of the abnormal cells.

27. A method according to claim 26 wherein the virus comprises an echovirus

serotype or a modified form thereof.
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10 24. A nethod according to any one of clains 16 to

23 wherein the cells are cancer cells. 25. A nethod
w@ewensiony)y t o cl ai m 24 wherein the cancer cel | BCEAB2003/001688

cells of a cancer selected froma group consisting of

ovari an cancer, nelanoma, prosi@mte cancer, Dbreast

cancer, gf(t)ncreat I c cancer, colon cancer and Cc(I)l orect al

28anc ¢k meghodasgerding toslaimPonylarsin s YI5H is spleeed from a group

el angnBst R AL Eveangelg Bygast cancer, pancreatic

cancer, colon cancer or col orectal cancer. 26. A

met hod of screening a virus for ability to infect and

2aus eA gt asrorslintoreaim Zevheseintonyiguiiasraedified echovirus.

eval uate adm nistering the virus to the mammal for

dor eat ek, f azcg&?iu?é)ﬁoclﬁﬂm 2956hdrSin thd'Girf®hdien modified to enhance

conpri si ng: a)° selecting the virus; (b) treating a

sanpl the abilityhef thdmonsrel infeet the abnaymal pllspammmal with the

virus for a period of time sufficient to allow

j,nfection of the:. | S . [ . ; e

Yot orh gl ehORuErts Fazs 3o tickin solkd schovirus oo

deat hmodifiad fdreasftan evhowirgf setebied flvmo a gedurceinsistingsf EV1, EV7, EV8

wher e%rlgioé%vi rus is selected from echoviruses and

nodi f ms thereof, which recognise x2(31 for

infectivity of the abnormal cells. 27. A nethod

3 c or Alinteghddacebariing Raryheiceif nlainhe?6vtior3l Surtberoirgpesingrrompating

echovi r us erqQtype.or .a dified,farmtheregf. .. .
0041 BBt £ TR IS B er G G8tre R0 SIghe seliuifsierent virus
accor gibpgtet Qo 6leps (B) 26d () itilibing bhiethet sausple 6f thelceltd dl which
froma group consisting of EVl1, EV/, EV8 and EV22.

29. Aepegnissd oy &orrinfesgvibiooicharsls27 wherein the virus

is a nodified echovirus. 30. A nethod according to

& al n)\%?eﬂém?%&bfﬁéﬁg?o Mt PRSRARE dRMbdtv@distiPa different

enhance e abitity of the virus to infect the
abnor evhbviced ¢ramodified formethietsgf.according to claim 29 or
30 wherein the nodified echovirus is a nodified form

ANABEARY [ i S5 PRGNS R thE Borfmal cel
%{'/1, ) M&gé‘ﬁﬁéwr%z. A net ho accorldi ng to rz?r?yce s are
one ofancéraelis 26 to 31 further conprising conparing

10 ability of the virus to infect and cause death of

ég] € Cgllrllgthg\é g&ogdigg; fté QL5054 YWhERf the cancer cells are cells of a cancer

selected from a group consisting of ovarian cancer, melanoma, prostate cancer,
breast cancer, pancreatic cancer, colon cancer and colorectal cancer, or have
spread from ovarian cancer, melanoma, prostate cancer, breast cancer, pancreatic

cancer, colon cancer or colorectal cancer.

36. A method for inducing an immune response in a mammal against abnormal cells
expressing 0,B,, the method comprising infecting abnormal cells in the mammal
with virus selected from echoviruses, and modified forms and combinations

thereof, whereby lysis of at least some of cells is caused.

37. A method according to claim 36 wherein the virus comprises an echovirus

serotype of modified form thereof.

38. A method according to claim 37 wherein the virus is selected from the group
consisting of EV1, EV7, EV8 and EV22.



10

15

20

25

subjected to steps (b) and (c) utilising another
sanple of the cells and which recognises c for

WO ndogosdevd ty of the cells. 33. A nmethod accor dP@yAUZ003/001688

claim 32 wherein the different virus is a different
echovirus or nodified formthergof. 15 34. A nethod
according to any one of clains 26 to 33 wherein the
3Bnor Hemethed|asceyding te glaina 87 edierein tgsvirys ineminstified echovirus.
according to claim34 wherein the cancer cells are
%! | S OhnefholAGSHine38 BFHSY WHAATA i Alh8 0 A8 enhance
ovari an cancer, nelfanoma, prostate cancer, reast
cancerbilitpoftthe airiues teciafecbthe abobwml celcer and col orect a
cancer, or have 20 spread from ovari an cancer

I an r , r nereati c .
Enoer eIkl 8L oo ot 3P R o RBRFLGRM s oo
met hodnddified fotimaifag ealovinmsuelected &pornsgroup cansistingpdf EV1, EV7, EV8
agai nst rmal cells expressing %1, the nethod
conpr?gﬁﬁga nfecting abnormal cells in the mamal
with virus selected from echoviruses, and nodified
faor ms Acindthodiatdrdingto any oné bdl&inis,36 W6 &1 Ribigrdiny SeSbAbrnadl cells
| east _some of cells is caused, 37. A nethod according
to cl HA¥S SBToHEER FREEIH *f¥ePiconpri ses an echovirus
serotype of nodified formthereof. 38. A nethod

agCcor ¢ MgtHod AebRtRgdd WP ShELIIAAR 38itd USwhereSHRRM is
fromthe group consisting of EV1, EV/, EV8 and EV22.

WO 206dmirsatsted tpdly mepows ipereggatiowitha fuptherstifrsgvhich infects
accor g g, emsl &g 37 wherein the virus is a nodified
echovirus. 40. A nmethod according to claim39 wherein

the virus has been nodified to enhance ability of the

¥ us A methetlaceording talshiondawhsedin the abpormalgellhexpress ICAM-1 and
accor di | ai . A . Nl

echov ?P}E{}gm?ngr gllr@g I[I’?CD%%%F%% (116% or m?‘%s h%ﬁﬁ‘gglh%{\%ﬁéf %%n%gmal cells.
selected froma group consisting of EV1, EV7, EV8 and

By22. M@ethadmetdrdihgdo clairdidh gheceinthe fonbentired ian@oxggkievirus or
to 41nﬂﬂ§ﬁ§i o ]%gpornal cells have up-regul ated
expression of a . 43. A method according to any one

of clainms 36 to 42 wherein the virus is 10

daani nidstethed arcortling toabuira 45 iwheedntheGdrisackievitus isa Coxsackievirus
further

sero Ipré%glec eclzl (frr(])rrll Rflg,%l%, Al8 and A21.
47. A method according to any one of claims 36 to 46 wherein the abnormal cells are

cancer cells.

48. A method according to claim 47 wherein the cancer cells are cells of a cancer
selected from a group consisting of ovarian cancer, melanoma, prostate cancer,
breast cancer, pancreatic cancer, colon cancer and colorectal cancer, or have
spread from ovarian cancer, melanoma, prostate cancer, breast cancer, pancreatic

cancer, colon cancer or colorectal cancer.

49. A method according to any one of claims 36 to 48 wherein the virus is

administered topically, systemically or intratumorally to the mammal.

50. A pharmaceutical composition for treating abnormal cells in a mammal,

comprising an inoculant for generating virus to treat the cells such that at least
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the abnormal cells. 44. A nethod according to claim43
wherein the abnornmal cells express ICAM1 and the

w0 eootthets1yi rus recogni ses | CAM1 for infectiviegr/aii2abeo1638

abnormal cells. 45. A nethod according to claim44
wherein the further virus is a foxsackievirus or 15
nodi fi ed f?rmthereof 46. A nethod _according to claim

45 whéPe Af theeeltoare killaddvithe girnstogebex wathia pharmacsutically
ser ot ¥RepEBleGted, Jhem e .
met hod accor ding fo gﬁﬁ%nglé%%csegl%ﬁ%n?é{l%guﬁé@é} Iﬁmdlﬁed
t he alerorsmald coeibistane thecalﬁ,ole]mch: edcdognis@ 0,4 for ikfe®BlityQd the cells..
according to claimd47 wherein the cancer cells are

%glalr ISa rg}éagrﬁ%g?u% clo%}%loe to%%ﬁo%%gg%o g%% Ep f‘:/v%gs L Sg‘ﬁv%:us comprises

cancenn egavinue aérotypean eesdifieioen theeer and col or ect al
cancer, or have spread from ovarian cancer nmel anonsg,
ostat e _cancer., preast cancer ancr ea can
841 on AdAREER SRl OGN ACcprinB 1o 98iTAGL WheFR Hqirus i selected
accor ﬁbﬁgthbgralp/cdiﬁﬁhﬁ f oft, T 736V andBveherei n the
virus is ni st ered toplcally, systen1ca||y or
traturnorally to the manmmal . harnaceutlca
g impo&y R}faBWaf%%ciﬂrCQHlﬂoﬁ‘&O’é BROF ‘iII‘HB t% éllaF% 49 whgreim faegirus is a
conpr wfpidi¥gededehbviagddl ant for generating virus to treat
the cells such that at | east WO 2004/ 054613
gﬁTleg 03/001688 42. sone of the ceIIs are killed b
e TPBERISECOMPONtian pereFding éuelpa bl yhersie thetvits bas been
carri ﬁfod1ﬂ@a%%hﬂaﬂc€%bﬂ1't§ Ysthk SiraStSREREtHe BAbrmal cells.
echovi ruses, and nodifi'ed forns and conbi nations
thereof whi ch recognlse c3 for infectivity of the
el | s P@Ima%%ﬁ%lﬂﬁﬁ@@ﬁt% afcording b tlaing A3 ectdowhiéraig themodified

cl ai ”éc'i‘:%v%@fsed rﬂocth?i@d Yér?rpgf 5&1%%%51&%8%% Q%}%Jp Bnsisting of

sero%ge or form thereof
phar blﬁV%EW@DdﬁUQQM on according to claimb51
wherein the virus is selected fromthe group

gonsi ﬁféﬂﬂgmgé ﬁyéll'colf?éz'iuhay §cc%pcqn@/cggﬁy one fAlmmﬁBO to 55 wherein

phar maceut | cal I'on accor
wher etheabhermalrca@arscmcen@ﬂsfl ed echow rus. 10 54. A
phar maceuti cal conposition accor d| ng to cl ai m 51

bV N

the pharmaceutical composmon is for toplcal admlmstratlon or injection.

58.  Anapplicator for applying an inoculant to a mammal for generating virus to treat
abnormal cells in the mammal, wherein the applicator comprises a region
impregnated with the inoculant mammal such that the inoculant is in contact
with the mammal, and the virus is selected from echoviruses, and modified

forms and combinations thereof, which recognise Py, for infectivity of the cells..

59. An applicator according to claim 58 wherein the region impregnated with the

virus comprises padding or wadding for being held in contact with the mammal.

60.  Anapplicator according to claim 58 or 59 wherein the abnormal cells are
abnormal skin cells and the applicator further comprises one or more adhesive

surfaces for adhering to skin of the mammal.
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55. A pharmaceutical conposition according to claimb53
or 54 wherein the nodified echovirus is a nodified

w0 oooadfe1an echovirus sel ected froma group coPGI/aU2008/001688

of EV1, EV/, EV8 and EV22. 15 56. A pharnmaceutica
conposition according to any ong of clainms 50 to 55
wherein the abnormal cells are cancer cells. 57. A

phar miwearplicatpr acspisting o asi one @ elaimyPs to 6Qy therferna pf a patch or
cl ai ng 8%81&9 wherein the pharnmaceutica

conp03|t| For topi cal adm ni stration or

injection. 58. An applicator for applying an inocul ant

2 a iﬁaemfadm i‘r@culgeirfer gttrien;jingi vinys in (dnet memfactaﬂa cflpmesticamient for

cells in the ! or _conprise
a regl ol Clngrrpr e nﬁ%ﬁé R %fs% Q%ﬁ& Rocut al f Isﬁﬁr?‘r‘rr%‘? {0l fyhere the
t hat wires isn;eleuﬂed fifont schioniras) ahd aiodified fa)rltnb en&aﬂﬁ’&h\ah@ﬁﬁhereof,

the virug is selec from ech V|r ses, nodi fi ed
forns“ﬁW%“@SﬁﬁP%%ﬁ mgg infRetvalyror thgn npédﬁgﬁise c( 2P1r

for infectivity of the cells. 59. An applicator

88.COr WsBBf Airob@hm fof é‘iﬁ@eftﬁigﬂnﬁd@.@n HROhRuthORF LI MBS ment for
with the 25 virus conprises paddj ng or waddi ng for

bei ngnfBicing a0 EBneRREsRANenagatest shneral cellsgn agppmmal, where the
appl i GRLOIs REERA HoAdedBvithdialy %cﬁﬁecﬁﬁrﬂ’{g Qﬁg 'cﬁh\follﬁgtlons thereof,
abnormal cells are abnormal skin cells and

appl i vdtidyretogriisesrf ¢ ompriedbityef éhoabnoomel @ilhasd kil the cells.
surfaces for adhering to skin of the mammal. WO

2004/ 054613 PCT/ AU2003/ 001688 43. 61. An applicator
according to any one of clains 58 to 60 in the form of

a patch or sticking plaster. 62. Use of an inocul ant

for generating virus in the manufacture of nedi canment

for inducing an i mune response agai nst abnor mal

cells in a mnml, where the 5 virus is selected from
echovirus, and nodified forns and conbi nati ons

t hereof, which recognise u.2P1r for infectivity of

the abnormal cells. 63. Use of an inoculant for

generating virus in the manufacture of nedi canent for

i nduci ng an i nmune response agai nst abnormal cells in

a mamual, where the virus is selected from echovirus,

and nodified forns and conbi nati ons thereof, 10 which
recognise ¢ 1, for infectivity of the abnormal cells

and kill the cells.



