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The lifetime risk for developing ovartian cancer in patients harbouring germ-line
mutations in BRCA1 ig substantially increased over the general population. Two
refrospective studies of patients with Berm-line mutations in BRCA1 suggest that these
wtomen have improved surviva compared to BRCA1 negative women. When inferpretin
this dats, 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 indined to participate in cancer screenin ’
programs that may have led to earlier detection. For patieﬁts ét incrensed risk, ’
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signi ficance when neasured at the tine of diagnosis,
wi th survival when

AloBAShebrahigl eSO S5 100 antigen, CA 125, has no prognostic significance
when measured at the ime of diagnosis, it has a high correlation with survival when
meagured one month after the third course of chemotherapy for patients with stage Il 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. Pattly as a result of this, yearly mortality in
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Oncolytic viruses assessed for capacity to kill cancer cells have included the adenovirus
sgbtype Egypt 101 virus which showed oncolytic activity in the HeLa vterine/ cervix
cancer cell line, mumps virus for treatment of gastric carcinoma, uterine carcinoma and
cutaneous carcinoma, Newcastle Diseage 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

WO boR/okdyP| ves attachment and uptake into 25 the cell
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- meplaiamaed]] Im@gnovi rus  types. That is, adenovirus
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Ai-%ﬁéﬁ-nagvsﬁpg% i§ ’5?5%3“2‘335 gﬁgérmyleaMEs Adeddwnd hismbsy herp8s virus 7,
Subrgssodiptel)vinie ? The REH ' comrpati bjli Ss.
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TeEgARaInic il Vaccina virus recognises both epidermal growth factor receptor and
heparan sulfate, Coxsackievirus A13, A15, A18 and A21 recognise ICAM-1 and the
complement regilatory protein DAF (CID55) (see eg. Shafren DR, et al 1997).
International Patent Application No. PCT/AUQ0/ 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 5J, et al (2000) Frinciples of Virology: i
gy:molecular biology, pathogenesis and control.
ASM Press, Washington).

A study evaluating the adaptability of ovarian cells to subecultuire and their potential use
for the detection of viruses has been reported (Harris, RE and Pindak, FF, 1975), In the
study, normal ovarian cel] cultures were challenged with a broad range of viruses
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N-acetyl neuramnic acid for cel adhesion. In

cont.rast-, influenza type C virus-recognises the sialic

acrguding Piessnapiras meddraaGonbekReirts A \O5E] | P .
' GRRAThER%RPL SRLIeL Bl rowth fact Sttt B Poliogirus, Bchovirus
heparan sul fate, 'E@WVHA&W&MNMSMGEMEVM&

10

15

Jes wirus, AAMArpaRitus; | ‘

et et RS 4 v,
| NTEr At T otal Pt gRe LAggryinustencned SindHRCH IMBRIE, WG Hirus serotypes
ddse s ik, j Lflguirys which
rec?) ’ntggfcﬁgxm 1 P?ﬁé {:tgﬁ&* Qgﬂ%&‘r@%@r"? ef\g‘rrﬁ G Ovaries can be
f5’r'°"?‘§ Pg-term ineell alyme and triay bexpss 'Mﬁm@%ﬂ& of times
aforthd Giopg i@g%pﬁ(ﬁg&@{lovu us, 70 m. FIint ;
et al é(2 00) Princ BF 7R 29GP thaksudhi cottoges may be
petefddorbe purpamelofstintyiny virel SOSMIAE £3EpartASL) B0 kitecton

| uat d bi I'i t *
?&‘%"fﬁ%ﬁ%ﬂ%%ﬁeﬁ&%%&%ﬁﬁﬁ&ﬁm iovts and vaccinia have
! vl teOdroagi . [ R
B ad %;ﬁmﬂlﬂt SN In Plhe i‘%ﬁﬁ@%???ﬁﬁ‘ﬁ%&ﬁ%%&”
SRR ith Bownal oy errgessllmin cultardmaziet 1 mege: Ffuithdr§ASratogenic

m&&%&gﬁﬁls PCT/ AU2003/ 001688 5. incl uding
Pi cor navi rus such as Coxsacki evirus A, Coxsacl cevirus

S@'P | ovirus, Bchovirus and Cardiovirus and
héprewt is apathulngicay process assoliaRa vHEVE a5ick 8f adhesion/de-

AsRanevihis Les.virus, di stenper vijrus; .

Adenovir _uig Eﬁurpén sugé'?%ﬂ eé@ﬁb‘?%ﬁ@?&@@%rﬁdﬁeﬁlﬁa@md migration

Hisppghtheientraelula: matrix iF yqantdl {RAGRSH 1Y Desfte propyess bein

@aﬂgf}{&lemgmmwﬁ;ﬁ; ,Reovtruys serotypes 5 to*3; ) &
acclnia Vi rge o @’MH?fQWPémm&ﬂgmv&ﬁm

Ielignancies preents 8 hafte challe 3 pn_cell ., cul tur

%ﬂd %%? ass ge}o?@an unggﬁ?%gﬁﬁ%%%%%ﬁw
Grg ‘B‘%&ﬁ& eHPysepyeachesss viruses in vitro and
proposed that such cultures may be wuseful for the

SUMMARY Of TRE WoWENEON r a2l pat hogeni sis and pat hol ogy

of viral infection. The report further suggested that

-as some viruses such as poliovirus and vaccinia have
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Disclosed is a method for
treatment of abnormal cells in a mammal, comprising treating the mammal with an
effective amount of virus selected from echoviruses, and modified forms and
combinations thereof, which recognise o,B, for infectivity of the cells such that at least
some of the cells are killed by the virus. '




mal i gnanci es presents a mgjor challenge for research
and there remains a need for alternatives to existing
t herapy approaches. SUMVARY OF THE | NVENTI ON Di scl osed
is the observation that &dnificant killing of

abnormal cells such as cancer cells expressing the
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infectivity of a cell in the manufacture of a

iy a5, ST ol R TE e, B AP B o s i
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thereof, whivhreafgnizetu, B farédfogtivitg of ke Bbnbotal calfsect i vity of the
cells such that at least sonme of the cells are killed
by the virus. In another aspect, there is provided the
In still another aspext, vihenesis grbeddd thef nsenvleah vbculase for @ﬁdraﬁﬁgiivfrbgm the
for and co natjions thereof, in the ma cture of .
manutact 8l in @l ari oY RekS g e foRehss aSReTcbnpna) cels in a
mammal, nduenatheagaisris tselsotedr froth cchbVitiscund ansiifieg faRis3and kompriations

morecs, R ASEEASRS. e bIEAELy 6 BNaSD S0E e o o

medi cament for inducing an i mmune response agai nst
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PlumhtY%P YA VW%ﬁéﬁ%ﬁgﬁgﬁé% 'lelﬁ%g&t n still an];?Ler

aspect, there is provided the use of an inoculant for

- The term mws‘wﬂrﬂ@punpqsnef thepreseatinventions ok takendAa f or
brodeat IS T A8 ) RRAIR s AR 186 GRY Rblo PR R B ol

and nodified forns and conblnatlons t her eof mhlch
recogni se a2(3j, for infectivity of the abnormal cells
and kill the cells. A single virus serotype which
‘recogni ses ot2pi may be adm nistered to the mammal or
a plurality of different echoviruses which recognise
a2 j3i maybe adm ni stered. The term "abnormal cells"
for the purpose of the present invention is to be
taken in.a broadest sense to include nmalignant cells,
the cells of any abnormal growth, and any cells WO
2004/ 054613 PCT/ AU2003/ 001688 6.
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Th thereof may be screened using sanples of cells taken
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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,

30 Conversely, different echoviruses and/or modified forms or combinations theraof may be
screened using samples of cells taken from the mammal in order to select thé most
appropriate virus for freating the mammal, B
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appropriate virus for treating the mamal. -- --------
wo 200085 4/ 054613 PCTI AU2003/ 001688 7. Accordingly,
In anot er aspect there is provided a nethod &CT/AU2003/001658

screening a sanple of abnormal cells froma mammual for
susceptibility to virus induced”cell death to
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stthod ieemprising Helstaps of:nf ect i on of the cells by the
virus; and (c) determ ni ng whether the virus has
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abnor n#l cgf?‘g%%ﬁgg Fé??rfo‘&‘ﬁ%’%qq’@icqug froa the mpanmalpm
echoviruses, and nodified forms and conbi nati ons

t her ed) whibehtingede oelisspitathakik® forl &féﬁ'o‘fﬁ&% ?Eﬁdeﬂ?to allow
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in a net hothept vBpsitapdt i ng whet her a
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| east (¢ onedebrridifodbR@hathe Gighd Fasliffelib an d%ﬁgg?t least

“particular, the esti ng ma I NVo ve screenl ng a
of differ efAmeof ;ncubating each virus with
a sanple of the abnor rral ceI | s respectively, and )

ﬂ?wétw meogmsemﬁl\fnﬁeﬁcﬁvﬂpbhhd amozﬁﬁfwl ng a virus
for ability to infect and cause death of abnormal

SSRE b R o ARSI A v
e Bet 00 The vt gLl Beled Brkl e Sscrhll cullin the
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adm::ustetmg the virus to the mammal for treatment of the abnormal cells, the method )

comprising the steps of:

{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

(¢)  determining whether the virus has infected and cansed death of at least
some of the abnormal cells;

wherein the virus is selected from echoviruses, and modiﬁéd forms and combinations
thereof, which recopnise ouf, for infectivity of the abnormat cells.




PCT/ AU2003/ 001 688 8. The nethod may al so conprise the

WOSH4s4edBparing the ability of the selected,yjirus to
i nfect and cause the death of the cells with t"'m‘“fa?"iﬂﬂﬂms
anot her echovirus or nodified fogom thereof subjected

t b d tilisi not h | f th
TSRy S bbby g oy o e e
| iffecttahil chuse the da &F 1R eﬁl?e-tf]giél S Wi ty icaﬂhy e virus to
resul t. frominfection of tH& ?tloga?fifi‘ Grirupsyr emifified form
DRt swliercongepe (Whand (0 el bitthér 3Bl Thd Qils and which
| Aok Etilsldzﬂtl%rr ?’lffi ation of.t%e virus or by ana w.
i nfetTtion“tri geﬁg Ff‘g‘%optosm nost likely as a result

5 o%@;t{;ef%guﬁ/at iuon of cellular caspasesl. Once I_ylsled, ‘
t 50w i S [
f & dty,he.&lu ture lgﬁliggﬁtﬁn@n%r& é‘%@??’?gﬁ&eﬁ‘iﬁg}f erémafandmaybe
in %_Féu o BIyPS of the aols ceto Jyénmgelhdm&@&alﬁléﬁ &t the iv{ghé‘gr by
anfection iggdhg £ he abnor cel ['s may be
rel e sgg;ggklenc?%?’%%g?&ﬁglﬁ%&%ﬁ %ﬁﬁﬂ%e e"e‘iwaﬁon:;f cellular caspases,
g dieed. theeetolia purgents ofinfeci® chIRGng) 0l ASAIIRY
P A LA
t he abnormal c&[1S, € FosBease ftigaaticapebleiof dlidimgamimmune

a

10 reppomse tp hepbneendl oells 1R BERbIeARA) fﬁﬁce?&@%{%lgef e cells in

2

' t he method nmay conpri sé
21‘?‘?‘?@5%24‘ Bg%‘ﬁ ?%‘%eﬁv'ﬁ’r?emﬁgﬂﬂs sef mayruevideh doostdo teom
'umhundtjmf&b@manﬂmiaééiﬁéﬂﬂ{é%[b@rﬁﬁd onbi nati ons t her eof,

whi ch recogni se a3, for In of the abnormal
|l s and erein lysis of at | east sone of cells is
?gs&ﬁ’éaaa&%g?%ﬁﬂyzduma virus will be provided in the

it g & | copposition for use in a
ehod ?ﬁi@ﬁﬁﬁ%ﬁm@ww@t@mwmmm method
Arise fnfesting etnarni) coIRG | : osition for _
théiald A BaeL el cel s inhmrgnﬁ?a ,h’ggﬁp@? ElRgjed fom echoviruses,
al noc l.;h ant ;%”@mﬁw w@&&wﬁ??f‘hﬁrgﬂ%&tﬁﬁiﬁﬁfﬁﬁe
abhearmn, £ WheRHiE] S Kille y e
virus together wt ﬁ'gig°f3{1}g?a%§é:°é’tﬁ‘%r€§'1'ﬁl9ﬁ%@eépt abl e
G&@%r' eb,l?své,v\ggrvghg %X'd&ﬁ%&mﬁ sel ;ct ed from
_echow .’ © poRidace etk of 8 Bha@RReRRdA BlRposition for
intzheetot! disstdisel. Ab i infectivifiy pesitiqnfor uee
cells. _Di[ scl osed ?gé}tg F]me§gggugﬁérffﬁslgﬁ&ﬂﬁé%woﬁ'&m a
PhzEmaceytical §ompesitor for tretingabrbARLI LR iR | cament.
cells jn a manmal W tH THESNgan

. i 0, |
’“‘?f??ad‘g ff%%h&?ﬁ%g{wn%@%? § 538 sueh that ableastrmomie of tHel c6lls are

killadbyithe vieas topether w; i f
e B phintd S Ty e b ircwhorein the viras

: L US
o IR o sghPiusep i gmadiGed forino and ettt oot Whsch
rec?gj:ieé@@]fogﬁ{fé&m@o?&i&gﬁ:l is the use of an inoculan

Disclosed is the use of an inoculant for

generaling virus in the manufactare of 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 can be selected from echovir_us, and modified forms and combinations thereof, which

recognise o,f, for infectivity of the abﬁormal cells

Disclosed is the use of an inoculant for

generating virus in the manufactare of medicament for inducing an immune response

against abn i i
g ormal cells in a mammal, where the virus can be selected from echovirus, and
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used as an adjunct to anot her treatment of the
abnormal cells such as a conventional cancer
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e Sl 45 e o
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Accordingly, one or more embodiments 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

fele;aexmme which abnormal cells are susceptible to infection leading to the death of the
s'

9.
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to and remaining after surgery Using protocols as
Wegetioeds herein the skilled addressee will P(? gB
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further apparent fromthe follow ng description of
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%?CRI ETI
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| CAM 1, CAl; DAF and 213, on the surface of breast
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thé 52668k BPatlslSee comspondmg monodonal antibodies specific for these
receptors. The geometric mean of the conjugate sample was subtracted from the
Beometric mean of the enterovirus receptor sample revealing the relative level of

expression of the receptor.

Pigure 2 shows Iytic infection of breast cancer cells by the enteroviruges CAV21, CVBS,
EV1, BV7 and PV1. Fifty percent endpoint titres were calculated and oncolysis was
considered significant if the TCID 5,/ml endpoint wag 10¢ or greater,
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Figure 8 shows lytic infection of ovarian cancer cells by the enteroviruses CAV21, CVB3,
_ BV1, EV7 and PV1. Fifty percent endpoint titren were caleulated and oncolysis was
30 considered significant if the TCID 5/l endpoint was 10% or greater.




10

15

20

30

expression of the receptor. Figure 8 shows |ytic
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viral trer 2‘5 ?%%}BBB*P%% tp opeply bt BY b Quolysis bes t@tisidered to be

sigetlicant.if 4 GrafitigeeCii, L i anlu' hited in

the presence of gnti -a@? Eﬁs%}’n%l n%%owgﬁrggm

P%pi ni ne led EVI to ovarian cancer cell lines in
&uﬁaﬁe%@gg@& E’E‘%’@hﬁ’éfeéﬁn ’d‘ieu:hmenh cea:rfta;}-.ﬁ-g@l?j %iﬂ‘ni“g of [°S)-

mathiorDNA : - qgthi oni ne | abel ed virus

bound was  d ng% ?ﬁl‘ﬁ}eag' Hﬁ%"ﬁ:q%lﬁm%ﬂfﬂ? Presgncs AnG akbpeneesf either

BHi-BePg AMEND AF Mbalosa Lavele AR S\ thgine 15H AR ok w

Jid -e%ﬁ%ﬁé@.l ic infection of the ovarian cancer

cell I'inés -%E%Lﬁ‘i*&hF@&B&\3pn®145Mmuheta ABIINe K ke,

Brlapdlsence of anti-c Ji MAb. 72 hours post infection

the cells preincubated with the anti-s 1 MAb renai ned

I .0f ect.ed. |1 survival was determned b
gﬁ‘gﬁ?%ﬁ %@‘%‘ e %Pffg'ﬁemimmmndu lige| QiviAet?. anaimo'\é/-m by

in igvysredeyibe &r d Fan. - ovarian cancey cell
mnol, a eri?y‘b &Ed\%éﬁbfﬁgh a’@@ﬂp@égéh%w W&éﬁé Sells
FamiReubgter viipthemntoaiiddAb gemgihed m;ﬂe@@lﬁet@&d,@m was

déRrminel Lakection. demonstrating 'the conplete
pr ot ectigﬁ%@mqﬁ%m@f‘ slwi@at.on  due to the

F_m)nocl %nal S})anti body bl ockade of the a231 receptor.

e Fashews dytininfebild QWAL a6 a0 I -
LUEegat L0 Lhe, 100 noer b eicel @l ool Ers iy BVL in the

;’ %Iy roéie e Pﬁ?‘“%e%*’%&%%@gmm eveoatalén &LI2008 and 72
@Os post difecHon e j Vi e | s .were L
stained wth cryéltlwg{il %I o%mé@@%ﬂ%%%@? ‘@Hs\l\g@@ﬁw infection

598 ¢he menpalgnal pnifhecly blbclchte ofths &Bprcegiser cel | s whil e

the HeLa cells renai ned heal t hy.
Figure 14 shows DOV13 ovarian cancer cells were ctltured within the ring insert and
HeLa cells (human fibroblagt 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 cellg remained healthy.

Figure 15 chows flow cytometric analysis of the level of surface expressed o}, on the
melanoma cell line SkMel28, SkMel28 cells were incubated with R-phycoerythrin-
conjugated F(ab’), fragment of poat anti-mouse immunoglobulin in the presence or
absence of anti~o,B,. The geome&ic'mean of the conjugate sample was subtracted. from
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Figure 15 shows flow cytonetric analysis of the |evel

wg{(i@#%ace expressed otl on the nelanonma cell line
8135KMVel 28 cell's were incubated with R PCT/AU2003/001688
t

phycoerythrin- conjugated F(ab')2 fragnment of goa
anti - nouse i mmunogl obulin in thgy presence or 30
nti-ar0l. The geonetric_nean of the
?%ﬁ?ﬁ%ﬁ?@fcg%ﬁgp@@m@g@&qm theshifandahashe Skredion of the
R€de RSO0 Q&@g@ aci .l ¢c.mean of .t he .
sand'aedg det er mi ni ng %h%m s,xﬂilg1‘dtgﬁl gﬁ%ﬁtﬁcﬁ@ﬁtﬂgh HLgaogiptric mean,
. th eceptor. Significant %1 expression is
e ot it i o i
i ndi.ng of, - [
E\/IQ to i}g{%rr% Ogn oJi aPETOL qr gntipAF MAbs dewels aflfS]-methionine
dabeledrirusboand e detsiniynbe i %ngj Vv
m@gﬁ‘f\%ﬁonw 5 Iabered%??ﬁ?%gw%s eé&mgk%gﬁqabm
RE’M. e W?-a@ﬂzblmkmsﬂ?eddn sigrtiﬁé&&i:%l‘libi&i@b@fmu binding,
feDird . ockade resulted in
significant in ?ﬁ?#@%é‘?%@?ﬁﬁ@fs defrar. oy e
Mss&% as the nean of triplicate sanples standard
17 siyowg deticinfectinnnf Skiftelas melfogeii ells AAthHNeCBsurvival was

aalgﬁﬁﬁe@ i a. .Cell.survival was determ ne
by cryst gf %Jls%} ﬁ"feﬁ‘%‘?ﬁ"gﬂ% sodBoth é‘%‘.}(‘c@!ﬁ Ysieicp heyobsereeds
lgian bl%g'Obsgéu\éed' 10 }llzi gure 18 is a photomnm crograph
BB 38ds e peelomicrograph shaving ireaRme® bf Goakibh Gk mulk i
ids wth EVI. Figure 19A is a hi Sfogra?nlﬂthellsphermde

showi ng change in body wei ght of SCTD-nice
adm nistered wth 1.0x10' OVHS-1 cells via the -

FigmuedBAris o bistggrarh shawing 3n BEB)K ' iS40

‘ﬁ%}‘fﬂﬂ?“b@;ﬁ@% hot e buf Farod slaﬁfﬁgfgﬁjn@ég SHered

e I'hact rVate ndeaperitogeal (g ewte iorlt5 injection with
& dte bitffdr8@ sdlink inddk 11 s P

(:gpa p{gf%gﬁ t aken *5 m(%{sgqggg?%hﬁ?%gfﬁ %[goﬁr H5Y E’%BH#%‘P‘M EV1
on PiP¥8u8e conpared to mice injected with the

OVHS-1 cells and treated with PBS, UV- inactivated EV1

g 9T sHonv ot Hs QIR Bl s BERULHBNER o BRCEL 8% b o

tunor bearing mce adm nister

MEype corppated o mike igectsdrwith teND VHSARETERRER: BRI VEBITGV-

infbtiviikd FOW, t hy i rus i
capabl e of In e'ct‘?*%é@#ﬁ@&ﬁ%ﬁ?@@iﬁ%@ﬁﬁﬁwmﬁm
miqgRgministerast Bifbyr theinadottvitek BY1f rom the tunmor and a

preparation of cells prepared using conventional
pEERDET j — onfirmng virus receptor
CP PR ECRRTIN ok Bur R REibOP R bR TreaVENTION |
with the virus and nonitoring the cells for infection
p whgtheeavirasie eapsblas Hoah bPRs of g tumor,

Sty SRS B s o o
comesntisaatohroques bEGER: @Ycohlifting 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, typicelly about 2 days although this may
vary depending on the virus used, Expression of o,8; may be readily confirmed by flow
cytometric analysis. A number of viruses may be screened in this way simultaneously
atilising ditferent 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 specifie virus
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cytonetric analysis. A nunber of viruses may be
screened in this way sinultaneously wutilising
different aliquot's of the prepared nmali gnant d¥IT/412003/001688
the virus showing the greater degree of infe®etaivddy March 2005
and cell death may then be sel ¢d¢ted for adninistration
to the subject 30 fromwhomthe biopsy was taken.
SiThit bivpiiss, msht bé @ken trofR l, r ns
b| OE}’HJ es ta%}en from di f?gggﬁgl?ggkce%gﬁﬁ%dgﬁdu% Omé number of
say using a specific virus, PCT/AU2003/001688

Recelved March 2005 14 The biopsies may be taken

glf erent @%%es of single_ individual or froma

ih 2 THr 9 iaeseribad Berevovill esirably aquseeteNcd ogly minor clinica

d%&lﬁ)[dﬂﬁad thefeiptntMshbh J8eied ﬁ@lr&dﬁ?gﬁtgm QY 3 %%%erc:a[ sources well

nor clinical s synptons in the recipient.
violade thy sidiledsaddresspe eyt eanrbalstreentd fmtheureffecrtnrm&lss mmlwmﬂaht methods
Walthe mkRAGV. ddr.ess
screened f o?&?ﬁaelgb?)véb?émﬁl% Zhne dge Wﬁﬁf OII|]yn N ﬁhel"ho‘“ms selected from
ntbe E@m;;ejntﬁmhé Erilmvrrgﬂ Eveaci Ehch@tdruaEWelEadH&&t glfef@@%wses:r%@gmsc o
V e an echovirus selecte rom e
g‘?’%‘%‘g gL 1%[‘413“"‘%%’ EEHBA beersaseegiated pathmpijotppengespimapery illnesses and
EedsolplenfodjritereldsiB. B6 el 1000 MUCS Rk £,w. & o, 166) |
infectivity. EV | has for instance been associ ated
wth mid up per .respiratory illnesses, and to also
pibe grrsersian at ¢:Bi ie bdécvBsi tokbe tgjregalat;ed 20 Gﬁanah/lb&ﬁellnw’ﬁué\ to W€ prevalent
Q%H ) expf essi lis believed to

%E’% ééﬁ‘ﬁ% e S A anomas have also

bpwhdrm exmress uprg@ratbd lmtlf b6, (KOMETRUH, GhSMafks NI €989; Ramos D. M.
ous nant nel anomas_ have al so

I
SEEO00 bR i TGt Bualf e Gk abine el mighe n dormain 1 of the o
auaﬁmc m@gembn Ry. hb93§nﬂhd\4ﬁfe§§n bip; 4288 mﬁ%’ﬁtsﬂéoug abbontmdate EV1 and
990). EVI and coll agen attach to az2p, u5|n
lgﬁ%‘r H‘f"""’rcés}i’eo"(}@s binds @finwitha j0-ffd mw@asalnpafﬁnssumted to collagen I
(ﬁﬁggeﬁggn J.H 1993). The integrin a2pl cannot
si mul t aneously accommmodate EVI and col | agen. However,
the virus binds a2pl with a 10-fold increase in

Bdrf theptryose aif pae@thgl © gheh va@ei dscertaifl wigkitler 1128 Q2pabledf} infecting and
For. tﬁg‘% rggfe of screening a given virus to

Saling (he; drathel malienpgt geds CHpigBIE e lingt gy ibeghsachdatber than primary -
ma@mgensl'@la@@%pﬁw%@[ ignant cells, malignant cell

lines.may be used rathér than prinary mal i gnant cells

i solated froma biopsy. The selected virus wll
Brestlestettins bl profemblyce qleastecbd&eyﬂy ififoQ rAnbeNErBitesth aShdligSant tumor

e LR TR P2 LT 0 BT LS R

xﬁiat h&aj o baer plahadior exrésdion vathdrfdneRporiddGliciBl c%&@f&%ﬂ%‘atmn of the
ressi Qn vectors | ncorpor at | ng nucl eic acid f
o

‘@‘8 BPALF OB Inpethe iperstopripiakseby et cells, audrgeoerathm of intact virus

- vithiPthe t&lk fb&@fﬁ&%gq}fc {r Ent! 1tL1b°1? @%}g g? %c%rh B}Qwﬁé plasmids capable

intact virus wth e ce
of pxpsespiamer a @Nﬁt(w)gtew@)qﬁﬁé@r cDNXEmbar encoding udx}: proteins necessary for

. g@ﬁe@ﬁﬁh%? tl?ea%ﬁﬁl &n 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 promotors
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of expression of a DNA (eg genom c DNA or cDNA) insert
encoding viral proteins necessary for 30 generation

the virus.. An expression vector will typlcalI5(3T/AUQO03/001688
i ncl ude transcrlptlonal regul atory control sResgeaddMarch 2005
to which the inserted nucleic ?gid I's operably Iinked.

By "operably |inked" is meantthe nucleic acid insert

-is linked to the transcriptional regulatory control

S@ﬁ Jesilitatings bipding of ANA ipolyneraan 36 rihifiité GanefiptidAe and expression control
[ n thout a shift in the readi ng
?grﬁn%ﬁse@ &E&H& bﬁngl e |gt°fwé‘ff omey PirawerbediNAl regul atory

contr ol sequences i ncl ude pronotors 35 Anended Sheet
HQEA/AU Eﬁ Bzz1UB4ed. doc: ake PCT/AU2003/001688.

R Hesp (ereulatgry gentioh sequencalt iafhgseldi kegimgs &f be taken to
RiCoryky SRR the® id AbGil: L kN
expr ess| i(f)iﬁ/r control ? eﬁ}eﬁtmg%ég it g (fnnaé]d ) qf?mn& (g¢regulating) the
rIpYsberanscription q'far&@mmwsaqmﬁée Rébeanphy 4 5 @&Qu&ldrycontrhﬁequence isa

R e B R 28 YR Y o R Bt ikieh sy oo e promotor and

|the Suntrahsiged leades edglugiick.OR 3&%@1119@31 doRirdll s@&eﬁéc% a DNA scl%NeAnce located
gﬁ%atl nS}) the |evel of transcription of gi ven

ccgl}(rgnsmléencgsm which guAyzgospyise @wptplg |transcnpt10n termination
iﬁﬂﬂtﬁﬁﬁgulhtﬁmasxgn%n&ﬁ@iﬂg %ﬁ@ of A% I_Fgﬁjyaﬁaﬁr 31? ls ?LS used herein, the

codi ng sequence and wh .may conprise
458 "ProReoty’ @Wﬁ@%t@dDNéa@euenseqbeh c:erecégn&'ed and bound (directly or

r N S a DNA enc oca ed
YR 80 b CRENGR i 0D SFRRERS 55 A proncr

dsindeq the trausctiptivingnitintirmssite] quidi Uidlingeyited Ratida@ription initiation factors and
g@{)\ ggg& [ egul t ion si.gnals, includi n{g one or_ nore
i GIRFSS vakious otber Higt of seausnees (o spigucers), to which
gpxre@nm:ﬁtdhr@tawmpﬁ,&ﬁg mPbiddNA sequence which is
recogni sed and bound (directly or indirectly) by a
DNA- dependant RNA pol ynerase during initiation of :
Numagus Ppreseian vetqsy enitebloror framsfectiboof enntaliam saisiapt krown in the art.
| N tes for. trans n

PRbetisRhi Bod bl ¥ hOELOR & Dipalh SR AT Vo, perpoc
mmm’lﬂ@emd aom-mpﬁ;aﬂhﬁ edeilgwtae shudile ﬁ@%ﬁ&ﬁﬁorﬁtﬁ@l the polyadenylation site

nce 0 i C ene expr.ession regul atory
%nr%o? 8?5%& I?TE%? %; Ly pr gﬁ%@léé’é‘?‘“@nex\?{?éﬁl?ﬂ ectors “most preferably
mrp@bdl@ e @loxﬁdgﬂﬁﬁf@qt}mf) ém&&%gtéeqtb &%t |1§983r'?hé‘1§1£§%d PEFBOS

the art, pressi on vectors sui table for

YV S eFRleys tbwwpehwﬂgﬁwﬂcfeqwrsalph@ca agdlec m@n@tnemay also be utilised.
pEF- PGk pur o, ka2 and non-repli catl ng adenovi r al

ors oratin the pol. ad | ati on S|te
A I hodi 8 il PERIBOISt St s Py be prepared by
Ibwmhmqﬂb&gah@ﬁra\l BN OF&oR DY ﬁﬁglﬁ&ﬁsf AbYedT and mcorporatcd into a suitable

i ncor ratin cyto al ovi rus r onot or see
ggtop lg?mg [pg@pinang % g@g%v@llﬁgp(g&m tth:J art as descnbeg in for example

Sambrook et- al (1989), Molecular Cloning: A Laboratory Manual, Second Ed., Cold Spring
Harbour Laboratory Press, New York, and Ausubel et al. , (1 994), Current Prptocols in Molecular
Biology, USA, Vol. 1 and 2. ' |

h.

Rather than cDNA, cells may be transfected with viral RNA extracted from purified virions or for

instance RNA transcripts may be generated invitro from xDNA templates utilising bacteriophage

T7 RNA polymerase as described in Ausa_z:di 1 C., etal, 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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whi ch enpl oys the pol ypepti de el ongation factor- al pha
WO 3fafob promotor may al so be utilised. cDNA encoding

t he vi raﬂ protei ns necessary for generation dFCTAE2003/001688
virus may be prepared by 25 reverse transcribing the
viral RNA genone or fragnents tkereof and incorporated

i differant Siiés EBheOviral BecdtQhs Mhd bl SiLR0,; i nant
e i o Vil Brdkéihs sy be S SHE B rapelcting thenells and
e&mh%no%ﬂmmk et al (1989), Ml ecular C oning: A

Laboratory Manual, Second Ed., Cold Spring Harbour

L Buphi w_Yor k. .and Ausubel et al. |,
(1994)% @&%’ﬁ‘?ﬁ? %@8‘88%84 HirggEly de tmages eiheitopisally BBy injection

\or uptakelytie tusor &b et & _
5 loraRslach " iral E{m@g%% %%%gg%rf?‘?]}a&}g transfection
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b v
\éi[g rions o‘fgfc\émF&"f%g’i‘ #ithsuehavehicle shritablesantey vélacdes include
REOTHE icaly idkd Q8GN tilis
i@:& rif%%%p??d%&hm pol ym&g%g%éﬁ%ggﬁY@%%mmthem
o Sggxa]es ypically compriseegombiiativh gf l_ip&;ls,@,aﬁjcggw phospholipids
cheagibiglop Hgﬂgml{ﬁ@“! e stered fo
X [ESSSI onhz})sz vi-ral pr ?’éﬁ%@ﬁﬂ%@n@m@w%ﬂiwmwx
%px%ém %%P@W;@ﬁu:hlamdrﬂl%@% vl 4gé1n§§ane stability to the
e
A ﬁ%%é%%@g‘%ﬁm%awﬂ ¥ Breviling lipasontes favbadeiphaiphatidy?
F¥RRamds sudyasiphosphutidylgh : i h :
RSB, pRRELEL 4 gz t B PhOpHat AR P ifpocne,
%ﬁp% 8 ﬁﬁ’lg‘f”:u hatietimp & cergbrogides snd'eganlﬁﬁosides. Diacyl
- oy 1 leHagfehi .fhe, tunor |
% %5 l(:?sr i r{’yg{?ﬁgﬂq?éfg nlyce ofﬂ?1 s‘c%%l?’g@{ E\?ééﬁlle?%bé Biety contains from 14
ac (PSP RIS angmagre prafernbly oot 16 tudl Swatblon atiimg, Bad is saturated.
con‘pcimr;atif;g with such a vehicle. ISIUI tabl e ga(rjri er
Intetdctibes W6HRndsi rovi ded as an
Ll N way e?ﬂperryl siﬁgﬁ@onvﬁéﬁ%;rgﬂée BYA OF #rtip e eAdtive
e eIy Tpcifigpicpca e lipompme by beconsFt A Rl ebcone
seimtirgioe ! . hol ol e u
e s ol ot A 08 R redis MGt comenpanding

ligan gessed by iedargetreeBe. Sudh Hppida Gl é,&,_ﬁg,
mqﬁyg,ldg%g md B é@g i di r}? msﬁbrane ’iﬁ%ﬂlt lf%n}o%dw
1I ii:ogi((;,é;gmas. arﬁfﬁ \&Hﬂl %t Feh e ipb R )ragment iadisgay or
By meetyi, ook videl &@iﬁm'%'m&%wml h,as .
hq&gﬁg{d gl cefgl , phos%hati dyl choll ne,aﬁ%odlesspwﬁ‘:f"r
alg’ﬁosp a F%‘Fg e sphi ngol i pi ds,
Nphosphati dyl et hanol am ne, cerebrosi des and
eranadlly; tissiud earrodoi JatXels2hey! .al ycerols ar.e )
wﬁl?rti c;ﬁlarIBQ/_ guicfﬂg%l g,hﬂf/\ihere t%@%@%&ﬁ%?@ﬁ“m%%@ﬂ“ﬁ&
SRCTANe possibility of malignant calls hritigpoesentineheniabi. Vif feWhnor is
nf:)fldetteﬂ:edj SnfiFk ﬁQ'&aﬁﬁanﬁ&af éu‘?’t‘réu%tdlijz{gaigs%{:jé may be injected with the
virus following surgical excision of the tumor itself,

Rather than being injected directly into & malignant tumior, the inoculant may be
administered systemically by intravenous injection into the blood stream of the recipient

at alocation adjacent to the tumoy gite for delivery to the turnor. Similarly, the inoculant

may be administered subcutaneously, intraperitoneally or for instance, mfvamuscularly if

deemed appropriate, Generally, however, when intact virug 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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15 Interaction of the |iposonmes with the target cells
Active targeting involves

be passive or active.
‘%g‘?“f“i"@%ﬂ on of the |iposome by incorporati NnopdAt00168%
| i posonmre nmenbrane a specific |igand which binds or
ot herw se interacts with the cogyyesponding |igand
e ﬁ%&g’ arget .cells. Such Iigands include
f ’é‘?é eé xamnp {e%gﬁ %%%%?ﬁﬁfl %OPA o Hynass ei%ien eiong of inag®Riation with
t AEed dfjedtiog. of e HradloF itk B f nt .a sugar or 20
OhtgQ) ﬁi d, oet y, or a vi?ﬁ%ﬁ’%t@%ﬁeﬁﬁgﬁ&tﬁw@aﬂe
nBnoc CaRAl 35’1‘?18% erplisatiogyf eiphaumicenticabdiipitin comprising the
paotilant s | tissye surrounding
g t pror vayslulmglE E%%M%&XWHBF%%@%@mg&E integrity
wi't e’(rﬁgulaﬁfp’{@f&}ﬂvleofﬂmmaﬁgmbéﬂsioyuy%ag%ﬁr%g@'ﬂém i
ﬁaf@ﬁﬂﬁg@r‘iﬁ%deﬂﬂxi n,the tissue. If thet Foig r wian
not, det ect'ed”unt | h pucha compgsition.; Theapplicatetinay comprise a wad or
RS Gidsbleymitesisl thattay bb dipp&LinaHe Moot B LS
o bleMon S gical . excision of the fumor 1ts the case of treatment
tiktgt her t an%ﬁgfdﬁﬂ't}"ﬁ %%F‘H@%@oﬁppﬁedhywaﬁoﬂaiﬁmr
pragnatetievitinde ilcaflan Lo stened emcal ly
[V né@:avtegﬁs i nj ect%‘?ﬁ%ﬁ%ﬁ%ﬁg%@ﬁ% sgnst the
FECPRIEAT™ the teatedsnch Hiat thejiamabint isan tdack Wl thS LGS T this
Trstande lthey gl oLl arl he inocul ant
max‘f]bet a %ﬁ%@g Céﬂjéﬁg{?ta n"“é“g‘]ugwg ﬂ'ﬁh\kﬁ&ﬂmw@t the
(i wvink & fusthenpaovidedrivithlayt atlhes sAASYES surfaces puch as in
-mﬁﬁmpff'ﬂ‘ﬂiadngﬁ@?&a@% homevgﬂ;‘é when intact virus' |
dm nj stered,“direé Chng to 8¢ skin greaveding themelagoma and
o o ok el TG 58 it
) ifi r e virus an er ety
potenti%‘?ﬁ)&g‘g?‘g%géﬂ%% qetBeapment. o) t er nat e nodes of
d/qiq{ggq%wdelivery. WD 2004/ 054613 PCT/ AU2003/ 001683 17.
oenst armhoraemat freds i heal by to tunmgrs
@Bﬂﬁdmgltg&e o i n cor]b?ﬁ;ﬂ? ggh‘%ﬁ? ETRRE}.&%%“FW}Y@EHV Bh
of The Pnocyul RRTOVGR fitieob entayfor therdipisdatb stmeat ment  of
Irgggwta:an&r nazmgi achi eved by dropw se apﬁl icati onI of
O ot SO aRel | j sing the. inocul ant
d dqj#:chalgl ﬁ@pﬁar nace&lf%ihg%ﬁg{/&@ cozﬁflgg‘f‘ré"%‘ﬁie? oEprug gay be
rgai\i ntar N1ty 't HE OVATYey affested sitsfusiripen dattatet op Bthef Qfitable
apiplicatda imetrafehiea FBkk LS, o yabbi ng t he
B epﬁ‘e%%e%]%’i% {ptagnent along the

tunpr with an,  applicator 1 npre
m(’:%ﬁ%?f&ﬁfwgpfﬁﬁé%pl icator may conprise a wad or pad

of suitable material that has been dipped in the
of nmel anoma on

S0 t t
Tlmghmhéduﬁﬁa#gﬂ %&n C ullé'jl%?ﬁ%ﬁj e%%’?a ¥ 2888 bysagipient with virus

e skin, t

and 31 Pecdtie acid applegmials edmpiitihy the ﬂd&l&?didcm{or MG gw' Virus
. i ng _hel d. agal he 10 1a i
e D bl e Nl S oo phucioaiel sline,or rorsines

qu'lﬁonﬂbf] A pﬂ}mid[ '.@u 'a. B f | L cat or Jray
oSS A Gy e B T B
. a ¢ gels suitable for pharmaceutical use and for administering the
inoculant to the site of treatment, The cartier will fypically be buffered to phyzsiological
PH and may contain suitable Preservatives and/ or antibiotics. '

Th'e inoculant will generally contain from about 1 x 102 to about 1 x 10" plaque forming
urits per m1 of the inoculant, Preferably, the inoculant will contain greater than about Ix
10° p]aque 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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i nocularrt and which is further provided with. an
the case of a

wWeo beslo urface or surfaces such as in

st ?cki%@l:’;l aster, for adhering to the skin sueRARBIAD16ss
the nel anoma and thereby hold the inoculant in

contact with the nelanoma. Typi&ally, intact virus

i U, e

tifertion of the arbetorteltiegied Desh e ores. Typitallp RCb At WitFitFireated
j e of for the virus int .
?’f SR S 112 yiron S ibsecentin monitonen o esuiiiphtiod of tme
oren dacision is hibde &6 REMRIsHS AR | i rectl
Q%) éhe ova?n o gfg?ect ed‘,tézi te u;ﬁ%ﬁ‘?\%éﬁ%?ggﬁ%ﬁgq&c%mwch
3 e FeptmeE b patienpipithecnitabarninistmtioeof thy vaus aekhe Besree of
vif'al tifectica i LSt t .al. th
R AR S SRS Rl U OB e sl el

correspondi ng
able carrier used for inoculating the recipient

Qfﬂr%ﬁg r fyindividagl ovill he teaed withithe virusivasaThESodsP R 4t NG
ed@brHed &i d tion.of the Vi i t i
RARErmied Bl Th R ORRY b i s vy 34 bovwgip do 72

Bosirs argnorsras dateroiried pRioptiste e kch oiralrhdtal8O W tiiffarent virus may be
%@@}%@ .| 1]‘Ea)lcce tabl e medi um deemed appropriate . o
suc u&i con‘lbrg}rém 51"?’@ OB TRIINE e effertofany intyiuge tesponse to a
ptiae admintstéred viug Afld h 06 il '
v&e@?é:&jgﬁnt to t[}:?ef ite, of t“fiﬂﬁ?ﬁ?ﬁ#h@g%éw c\’/l\lillelt'i’1""""
preay aa@laa'maiqte@ameé yeatmdigighysicio. Mot praferably, virss
te ithe Sidiringd) has Rd i j Ntyi.Bi gtics. The
i nocul ap‘i il gengﬁﬁ%§0%§FWé%%§W£&%er 0
EEB%TC}'FB qreeuNshompios fnmunevesporge afaybe datentined by ofndha
tdCMQﬂéﬁﬁﬂl-bepa{(ﬁﬁjﬁfg%p%&f’ the inoculant wll contain
greater than abou X 105 plaque form ng units per
“ptr‘i@ ofqﬁiélnocu_l ant. The anount of inocul ant adm ni stered
. E: ;fw ey paedlabie ke drboviemes tny Bemmy@qblbye&iht% method of the
in® b QP ..surgeon in accorgdance w
ma,ccept ed nedica dﬁ%@%@%&@@ﬁ@ tepRrrgues peay also be
“‘g’gﬂ‘éﬁg “osbanict 4 vinumhay IR ROGELD A AOPSIATAOPLANLARS
e stage, and | ocation o e

o &u;ﬁlg na n‘ggﬂifggfé’%‘ her® ‘?‘ﬁ‘%ﬂ?ea W Ry benedified aising site-directed
mifiagendsis g0 itheh tef de aio88"HATY it Vi .
ra¥RlGALl v, the ot 1 B e{areRd o e Vieh Ul dubfice. The
i nF‘H gi“* %Mﬁ%%ﬂ\ﬁ%&ewmmmwmmm may for
indtfica aRo IR j e obefgre.a decision is

made 10 adm ﬁimgl?er fufq'irﬁwwy%q}ﬁ%‘%ﬁql%ﬁﬁiﬂmu&ha&been

shoyen it bryupragulates cumdlatim@sledifies (NRSHATSE: 1967):0 B ?%ﬁé,%ttmﬁaﬂy

i i tkal adninistration of the virus an
E“‘%@‘&i‘@e o#hcg@??ﬁiegh&'é&r%w&ﬁd‘ﬂl‘ﬂ‘aﬂqegnant cel | death
resulting fromthe initial treatnment Desirably, an

In grde thatithelnatirk bf the pessert ' ' r.a

| of ot ™ pr Lﬁﬂ:m‘&bﬁ Ehatylﬁ midrk WRarfly Ghadstood,
prefietdd igmls reo Waiil now be described with reference to the following non-
himiting examples,

EXAMPLE 1: Materials and methods

1.1.  Cell Lines

IGROV-1, A2780, DUL45, PC3, ASPC-1, PANC-1, T47-D, MDA-MB36L MDA-MB453,

MDA-MB231, and MCB-7 cancer cell lines were obtained from the Garvan Institute,
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predeterm ned intervals, The intervals nmay be daily or

“;é;a%bg E@m 24 hours up to 72 hours or nore as
ermned appropriate in each circunstance, BET/AU2003/001638

di fferent virus nmaybe 10 admi nistered each tine to
avoid or mnimse the effect ofl%any i nmune response to

a8 d f
Sydaeg,waw gggthgrgélgégé%%ﬁh%dgthé 3D AME 7 KR B8, 3, 7B 75-1aEICT 115,
r@fzg SXVAE0FIWERD, 2008, AN, HVE0LI DI B%ﬁﬁm'\@ﬁma SKOV-3,

e mammal as n

g IR é(Embeen gﬂ?fo@%%%%ﬂﬁM@%m&ﬂmcer Insutute,

pr evl ous

lane,stt ) Aihgtnatih, \SLIVE Hé'WéEl:?
%?BE: ne ;}gn:%ﬂ%%?rlg 1§m?elcc ni ques W ?‘fg' ﬁwn&?m"
adm ?{w"éﬁg ﬁrgﬁ’éﬁﬁYyl\@n&]h Téinlg&si%ﬁmﬂo??], Adust'?ha .HeLa
eellsovi Ao, RELwepmloyed i od 0

mve&ﬁ on, n?%a?#ﬂﬁg SR tgr% ’Welgﬁ%%t‘tmﬂﬁg‘ﬁﬂld
&%ﬁ?}&]ﬂh ghrneeVietirigubustrally, All edlldipere elilitdred ‘ﬁﬂg Endar

E@ﬁ ﬁmlr ‘raray bel_gg;llfll{gl\dfﬁto enpl oy additiona
ECBYRAE antfhidtids 45 Ff 53 ?e&uﬁ?ﬁ?ﬁ?f%d
300 Pl enasiirn B i,

20 nutagenesis s
12% switiFioha tdlie widhakers aRRireH SHH &R@ use lyfere

a,integrin hetero YRl S
R AR e e oy B (Rl ems, .
W9Abind the integrin aJ'" a cell adhesion nolecul e

whi ch has been shovvn to be upregul ated on nel anoma
1997) as has %], potentially

l.esi Qus. (Natalia P. (;
129 QF %‘B enhanced upt ake of the virus by the target
ceII 25 In order that the nature of the present

O s oy o R il KGR corbrdhane S oveo)

PhTbs pim NndioHchovinng (Vi hpmoatypé stain, BEAME
L
o pa L| nes 30 IG%(})&\}WW)

P%%gsi ge aii"CDU1’45 u%ﬁ%&l&g‘i&”% grotatype shyain Mstoneg rere
° Dr Morgevp Kenvetia Ente o plrat mmﬁ y FakBag &—Yéﬁf,ﬁa['

an Instit ut €,
PCT/ Auéo %%ﬁgg%’%a?g VIgsRg esre PN&W&Q@GW ﬂkmdeeLa cells.
Austral ia. B 1-20, MDA MB157, SK-BR-3, ZR-75-1,

Menodma!mwodlmg) SW620, 2008, JAM OVCA- 429,

OVCAR- 3, OVHS-1, Q/\A42 SKOV- 3, and DOV13 cancer
l,ned from Peter MacCul | um Cancer

THe@hti-Th

|nsti tﬁ?%’og" ¥ i ez e tisgl SCRaf DAF, Sabbisined from
D Kinoshitn,eOmbth Elntveeshithy Okl 21 SRR DAPRAD 114 was a gift
from Dr Bruce Loveland, Austin Research Institute, Hejdelberg, Victoria, Australia, The
anti-CAR MAb RmcB was obtained from Dr. J. M., Bergelson, Dana Farber Cancer
Instittite, Boston, Massachusetts. The anti-f2-microglobulin MAb 918 was obtained from

Dr. P, Minor, NIBSC, Hertfordshire, England. The anti-0,8 MAb AK7, recognizing the o,
subunit, and the control antibody anti-GFIV (platelet membrane glycoprotein) MAb PTA-
1 were obtained from Professor Gordon Burns, Department of Medieal Biochemistry and
Cancer Research, University of Newcastle, NSW, Australia. The anti-ICAM-1 MAD IH4
was obtained from Dr Andrew Boyd from the Queensland Institute for Medical Research,
Queensiand, Australia,

14.  How Cytometric Analysis

Y

9
L
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5 of Biochem stry and Mol ecul ar Bi ol ogy, Mnash
“"ﬂﬂ%ﬁ“%s%éfay' Victoria, Australia. HeLa cells were
obtarned from Margery Kennett ENtero-respiraPOrMU2003/001688
Laboratory, Fairfield Hospital, Ml bourne, Victoria,,
Australia. Al cells were cultgped under standard

ot SR E e b or oo ol s mlyeed by fow cytormety.
s e oo 6 B e
V\(g‘f%f %%ﬁﬁ%%a@dhwemmwhdﬁw é:elleted by
. o, LI SA
(Foch wﬁ?“ggw&%eﬂﬁ§%8f o R PR Gyt
T Ehleen o peostis s e
ai n, aﬁ’c‘@%@ﬁgg ??\éﬁgr M}lte&rms@ggm:@]lggd mms‘f@m‘ie‘im
E’gi bR :oélmwtm;ehic ARy COl SRR etk Bt Beorddlioh 38 b @sbd using
ogt ?ﬁéﬁr’%‘%ﬁ%%ﬁg‘ﬁgﬁm Agsiradiahr es%i’ ratory

i&%borat ory, Fairfield Hospital, Ml bourne, Victoria, -
st r Girn VitwAsgages were propagated and titrated in
HeLa cells. 1.3 Mnoclonal Antibodies (MAbs) 20 The

Cotitlvel R Vi1 A7 i.ch recogni zes the third SCR of
(&A‘ﬁl was 0@@?35% W@Bﬁ% liyes wereihomdated with 08-64d serial dilutions
joval intripkatda s [ was

i ﬁ:ﬂp Bﬂﬁﬂéﬁﬁgﬁﬁ%’%‘&”’&?&%@%% in DMEM
;Eis g 1% fe ey (HCSMndtinaubated AtST°Cah i 8% i @nvironment for
LirsCIRI ddeniRa B ' f.ro .Jd. M
v%gr el son, Dana F;%gfagwel%ﬁ%t‘ﬁﬁ‘%&fwﬁm
& 2hthansl ealutiom(6d emystal PRlet 20% glothasbl, i
hbdphiaRas ifefedBaki: nor, N BSC . Hertfordshite;
PEnéThgnd. T'heg ant @85)%5?2%?%&@}” wistilled wates %
T PR bR b sl abdpis b csnincab i Ao
ST ORS00 Rk e 509 e
uthd AStRal SHaLA0 S rtnent of Medica
Bﬁsﬁem stTy ande“%%‘@ﬂ%eh%g@aﬂg@ﬁ!awmxmmmmmd and
M ¢thed (Izdsmnwsnrfd binks wekB &elded %ﬁg‘s&%ﬁ{{g@@fﬁ' lthree
infRg 4 mri{c gn rew Bo rom the
! Ins?l%%o?éep%(ﬁ“ﬁ% Sffé%lbarch, 30 Queensl and,

ustralia. 1.4. Flow Cytonetric Analysis WD

£2lbmadlayR CTé-ReA2RABH IR roviral .,
m‘i}&‘%?pée@(ﬁ su{f Sfe expr essi o%ﬁ%n géncg}rgﬂég?rll dies wag
nal y' “W‘PF‘@WWMWW anEXCGROAKIMAG (0.8 ol ifut @ PB)
fonllétc&zrlaﬂMQﬁ@ﬁﬁnﬁﬂél%ﬁ% %3 on.ice wWth the
appr.o ri'%iﬁiﬂmb & g n‘%%%i ’QW?*B&E%“H te ggmples of
“PHIPTiFleirak iyt e incnbatod dt 9l FBRNBHRGLAGH £ 7o
before staining ag described above.

Photomicragraphs were taken at 24, 48 or 72 hours at 100X magnification (Olympus IX-
FLA) using an inverted microscope,

16.  Virug Purification

.Szx-well tissue culture plates containing eonfluent monolayers of DOV13 cells were
;n;culated with 500u] EVY (multiplicity of infection [moi] = 10° TCID so/ml) for 1 hour at
C. Unbound virus wag removed by washing three times with methionine/ cysteine free

D [l ] .
| MEM (ICN Biomedical, Ohip, USA) and celi monolayers were incubated in 1.3mi of this
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centrifugation before resuspension in 1001 of 1:50
di lution of R phycoerythrin 5 conjugated F(ab')s

WO 28044888613 0f goat anti - nouse i nmunogl obul in (
Denmark). Cells were again incubated on ice %@UQ@/S 01688
m nut es, washed, pelleted and Efsuspended in PBS

pr%‘_gr to flow cytonetric anal ySi's. Cell surface

piosa fasd @ere?s}@pmtaﬁclmfmbmgdmafag (t?.?ol ) @thigrine trans-
ne ustrali a
Adleh HERT BibR: Eﬁ{bﬂg&@@s L;ﬁﬁ{erwmmrbﬁ@d oecnighi

\/rus Infectiv

Heima 190, bivimmment Soﬂﬁﬁﬁg Hbe et hathdrk
TS A v b
fEmaa Bled;ldl:]ase%n{mg diReRhatd NHRNA H.ATG quqco]?ected from the
ME%‘?H;& ta@é wf@rqdhyuhmdfslmmihﬁoﬂw s t aI fc 1450°

e %‘/’?trre anopﬂg%ﬁﬁ @gﬂfﬁf E?@% 3:11@2 %gﬁﬂmg

vi ol et
ﬁﬁﬂ*‘ered saline (PBS)) for 24 hours and washed in

‘distilled water. The endp0|nt of alimting dilution

Nesaad; viJ us that affects 50% of
%@at %%ﬁ?zj%:ﬁ%@ m%géﬂﬂﬁ@g%i‘@@ﬁw w&dechous
eng pocke | uEFe?Qi
}ﬂghv( ncglﬁ'Bﬂ lnt sﬁavvere ex ressm%ﬁ?@dﬁww
o tissue %ﬁ P el [EVILiih PBS/ well (5 x

B 6-v2401 e Qmum]% fap nt .with
a@% eceg_og&npéi;clgnal ant i 1@?%3 \%é%ndgegﬁ PRAgtivation was
ce Eleg lyticipfectivitpodll assayant i - AK7MAb (20g/m
diluted in PBS) for 1 hour at 37C. Cell nonol ayers
Lifer eRhﬁnehbell@Wu@Bﬂ@dﬁWAg?ol i cate sanples of
appropriate viral dildtior and incubated at 37C in 5%
env t for 72 hours before stalnlng as .
o bt oot o
nifi us -
) Al ettt 00 3006 i VAR (e s oromt- DAT

Using an |nverte

difyted {PBS) fordhoar St CuiovnidasyaRie SMEGH BE A9 PQY 10t SR fesc)

zj?%&%ﬁiLWMI f@&ﬁ@%d$§g%#é@$ﬁ%§ﬁphgEﬁgﬂﬁégsmﬂﬁlﬂkéﬂﬁﬂhﬁRNE
erwith bryum fede

e e e S 5 0 TR o

J33 LG DEeE L eprles! vitss/bojnd vehs e i Hydiics

srmhﬂmomuﬁ&i ot rigli 2(%@ sa&%}e%%@ggl@mm% Ripland).

R PCT/ AU2003/ 001688
Bvere poressad as means 38E. 300G of M - net hi oni ne trans
| abel (I CN Bionedical, Chio, USA). Infected nonol ayers

110er Bodingt DR SuELe" PiiYaceflamide Gel Eiectrophoresis (SDS-PAGE)

[*5]-methionine labeled viral fractions were analysed by polyacrylamide gel
electrophoresis (PAGE) and visualised by autoradiography [#8)-methiorine labeled 1608
EV1 fractions were incubated with sample reducing buffer (250mM TRIS, 0.2 w/v SDS,
20% v/ v glycerol, 10% v /v 2- “maercaptoethanol and 0.01% w/v bromophenol blue, pHéE.8)
for 10 minutes at 95°C denaturing the virion, Denatured 1605 vial peak fractions were
then separated on a 15% Tris-FICI precast gel (BIORAD Ready-Gel, CA, USA) in
conjunction with a Benchmark prestained midrange protein Jadder (GIBCO, USA) at 180V
for 45 minutes. Visualisation of the major structural proteins and analysis of viral purity
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37Cin a 5% COQ2 environnent Follow ng three reeze/thaw
purified in a 5-30% sucrose

Lral lysates were
‘géf‘g\&c??@%%h{)y velocity centrifugation for 95 ni PIW/&£B2083/001688
36, 000 5 rpmin a Beckman XL-90 ultracentrifuge

(SWA1ti Rotor). Fractions wete collected fromthe

wabBj E%ﬁoﬁ%c@ﬁﬁ%% @};&tggrg%g? %ﬁér:ﬁ%&%b England) after 96

scintillat
UrRKpesKre.Fi nl and) to | ocate 1605 viral peak fraction
Non- - r adi ol abel | ed EV1

used hi viral binding assays,

11V I {@%tsgﬁ)r ouyrified in parallel gradients with peak
i nf e% Ious )&itgl‘tﬁaé’cti ons pool ed and di al ysed agai nst

hosphate buffered saline (PBS). Utraviolet (W Iight

Celf svgperisicus efh@an patphardBilese @u%&i%%ﬁ%&'l ABADA-13 cells were
cha%ef.l'\[ﬁg{i l\zv?%\ 1@%{:1'% n=§(?'fé1\ﬁ%lgltl pél%ql irgnbatm_i forim;iv) aEé?gm.?ﬁvela of cell
cytolfsisadveric Raletibatedak A FuBisn g@%%é%eb‘} L% Ta %&e %&gﬁgg;y?m that is

reles!(?%{;[i c infectivity cell
/7 IROR §)r pseragd hysusipn GrloHBheIs kit Prord@ Copp.Maddison, WI.
USHmwM&ﬁWM&g M cont ai ni ng 1% bovi ne serum
al bum n (BSA) were 1 ncubat’ed in the presence of
/m of MAb (anti-a& or anti-OAF diluted in PBS)

20, (
1-12fooi13“1%“ﬁa§ﬁph¢roi4@an@5p1m\¢dmcﬂmmayu on of 3001(1 x
1(6) of methionine |abeled 160S M After incubation at

DOW rd el d ti i th
o oo ERUAS 89 2l e FERD 3 SO} el pereel i of REME 1620
97AGaitpia sesbslid 0.0igrcie g ncbl incubated for 49 at a7(C

ed viruys bound was determ ne

inlﬁl i qui ghgm n%fél tﬁgﬁ%"gﬁﬂ@gﬂ fafgrmp, before thendditereof BIILSTCID,,),
. (Wal lac 1450 M crobeta TRILUX, Finland). (9 Results
%i um Dodecyl

113 ndplaperitonsd Edmanr Xeageft Mbde] i 6D 56

Sul fate - Pol yacryl am de Gel El ectrophoresis
fractions

Six tef wealod +hEt ploni ne | abel ed viral
a::o %\}ﬁ%& vgn al y%:cilge%‘/uﬁ Fggﬂfwc&r‘ﬁ’ de hguedig pathogen-Tptronditions
T % proidcol apprabéd anﬁ;&&@ﬁgi @&E@/ . .
Comﬂlﬁéé%‘imﬁ | a e?g%l\ 160S E V1 frac Srignal Cpre and Bithics
I ncubat ed WErhVeE ApTvested withiO§adayhsin, rédEperied R BPMI
contaiirRgl0f FCHRG Aop ( ler.1110% V/ v ]
PBS b, TEl £apt Oet h%?]%% a%cg_%. 0 oé&?\?egpgﬁ%waﬂflﬁwsﬂﬂqdedm
OF)MicP drera.mieeted drierpesitorBally (tp)) atith 1 000%tchR: M 2002 Fourteen days
later, the Babdik, d}ﬁgédwealé fractions were then
_separated on a b i BEO RS (N5 emsi Sreatpd) Ly, witthphosphate buffered
oot HERb 0811 O of e Uit BVE L by, BR0 SRR vere
: .drange protein | adder ,
we.l:;lgdgh va wfg’?‘%gé’%ﬁ‘gg’s’ﬁ“mwh%wmnmmmdmmfthesrbod‘y
wel toeightd of thotreibabman %@é@};ﬂgﬁ,{réd ' L LabeVNO. .
no turaQQ4/ 054613 PCT/ AU2003/ 00168 gh\‘/\%\@‘g?”*%/ &S0 ice beating
~autor adi ography on Hyperfilm M (Amer sham
International, England) after 96

114 Determination of vitemia by real-time PCR

Sera from infected mice were analyzed for viremia using real-time quantitative RT-PCR.
Briefly, viral RNA was extracted from 1001 of serum using a QlAamp Viral RNA mind kit
.(Qiagen, Clifton Hill, Victoria, Australia) and eluted in a final vohrme of 40p] according to
manufacturer’s instructions. Primers and probe for determination of EV1 viral RNA levels
were designed using the Primer Express™ 1.5 software (AppHed Biosystems, Foster City,
CA, U5A) and were based on the previously published EV1 sequence (Genbank accession
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~ hour exposure. 1.11 Cell Cytotoxicity Assay Cell

suspensi ons of human peri pheral bl ood | ynphocytes,

WOBBHA54683d DOV- 13 cells were 5 chal | enged Wiplcauz003/001688

EVi(noi.1.0 TCID50 /cell) and incubated for 24h at

37C. Levels of cell cytolysi s sere calculated as a
stable cytosolic enzyne

Frinike- (?F’O%Cﬂngﬁﬁggg?m I uci3 |)g/ﬁlgg %9%54 &?1?% L@@?FPMI’E (5"
§ & Oreotti RIECR Asaapedind il Platinume

| at t 500 5000
ceI I's %g{e%v?ﬁ 'm%ﬁ‘fnpéﬂl %taﬁ@%@me ‘(%'rﬂ‘a 'aﬁl%@o BEesdetector.
3ot cgemerngion edstindde agaye
a d_for 4§P |f1g{a~t$fgggd0ﬂ2 gtﬁénoozpmznﬁ stock (1x10°
a M‘é’%.%’ 8‘? f%MPWW@WMntqum and probe. In a
odel oD i chonf el AL M SRl i e, 500 v

del in SCID Mce SIx to el
Wr@ﬂ%pwmrﬁspqugehe 508 @M IO, 10,5 5 ThesBnoSeripta

P EURGn, of B L 08 1 G e el i aitions were
0 i SO kil 19 S50 49680 bl (AWABG 5 & ot 05°C

%‘g fPI\/I ai ni ng 10% FCS"and pe
q’] ﬂiﬁﬂ:on Cells were washed and resuspended in
PBS before mce were injected i ntraperltnneauy (i.p.)

EXAMPLEC: Migal aedHRed b otiQH Pﬂg% | ater, the
m'ce were divided into three groups ) and treated
.p. with phosphate buffered 20 saline (PBS), or 10’

zr1:| DSBqpaéssieh ol BfiteMviria Rbde ﬁk@gn@é]si !
The animals were wei ghedbon a u?ﬁc%gy;ﬁga% E?'%]
.foageé fi. ceg_le\\%gen t unour.s exceeded 20% of their body

PR SPEeipnlevels sbsalettad anteroniral cdbmpiatesbeeptors
used be ahfebovirdbds 1.14
Det ?m nation E]“o“\cu rem%maﬁgwxj%@rg’%ﬁ !ﬁ@i‘?"'g’dﬁrﬁ‘m of
fF‘"r?P W@@fmhhmplgedgby mwummlz Smphy y8dby KV, CAV,
Ve ri vira was
ext / act eg g g@?&% ERHY ";'?"rfé’ aﬁa Advioths wpaveilghility of
Mebrigeiist the FURagesptorChd bippassiohldvels i PVRIviéte JOMS] ﬁfn@h.' a)

and eI uted in a final volunme of 40l according

tructi rlrrers and obefor
get er m nat | onﬁcyfn WP@P 7,MBAMBIS7, MDA-

MEZBhMDASMBBS AMB4G
m v SMR_SST@% vve r QL}}) as e]éneg Hvem

o LB oA Bl snieca Usé\ﬁmsx RDABYVIIAY) or ant-

ofcER® on WO 2004/ 054613 PCT/ AX120031001688  23.

ICAM-1 expression 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 minima] levels of 0,6, expression were
present on the surface of eight of the breast cancer lnes (Figure 1).

2.2.  Oncolysis of Breagt Cancer Cells by Selected Enteroviruses

Lyticinfectivity assays were performed on all nine of the breast cancer cell lines to
determine their susceptibility to a select group of enteroviruses, CAV21, CVEB3, EV1, EV7
and PV1 (Figure 2). A cell line was considered to be highly susceptible to oncolysis if the

funct i | f LOFT
t_%é ﬁ%fg&@éﬁgém%mw GACAGECASEAN AYAGCATY'), reverse

9,
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nunber AF029859); forward primer
WE20090AGACAGEGACCAAAGAGGAT 3'), reverse primer
(5' - CCACTCGCCTGA TGTAATCA- 3' ) and 6- FAM | abelREG7/AU2003/001688
M3B- probe (5' - CCAATAGCTTCAACAATT-3'). One-step RT-PCR
was perfornmed' using Platinum(#% Quantitative RT-PCR
Hearnofberel ipfedduodsse3 g f?ﬁ} - enc
detectaqr. 5 For generaf&l oc?mt%gjps 5@515}%19%% €, WMW&B
fejerlated teibe 1Y pogrsatsr. GAV21andATVR3 indicell kit ffcant Iysis in six of the
A Yol | §.f 4 ¢th optimzed concentration .
of pri rrgér%‘ Cézgﬁgl %ﬁ%b%‘{éﬁ%%‘“g%@%ﬁcgﬂ%f 8@%%&"‘? notgpspeptible to lytic
Fefetion b the I\Zchm ses)md drsbEN 8 7 dcTiengharseel Hi;é'ﬂ?g%g&ﬂjf\}ﬂn
Lorwar nM_teverse prinmer, 250 nM . =
oA et Bty 58 70 BT e pbstantil omcotys i et
Bf the hitle birdant dan Eh@EIMirl@smgm‘ém' extracted RNA. Ther nal
cycling conditions were 10 subjected to 30 min at 60C,

[ d by 5.mn at 95C and then_ 40 cycles of 15 s at
gg'c “Eipdession;o Eniprogine ﬁmmv@rzﬂze. Styfaca pf Geleregtab@ancer Cells
oncol ysis of cancer cell lines 2.1 Expression of

Fnireslovictall GaraG@R iRk HUTILE) LINUSS7ACW 48 arfd $30630) F@fé‘?[alysed for

Cells To deternmine the relative expression levels o

e@reseion af KiMrloGARatBeand DAT by flow aytamgityo Bigrifitantlswests of ICAM-

DibDAS LB Tt LS AR DR rBBiperny s

apipedreAks He exppisesdash dilfo@litns, whiFsigiit-0y R0 Wf &1 expression were
%AXMSE{BS' R used by CVB3; and integrin aJl tised

rb§ 'lnget ® unavailability of Mab against the

PVT{ receptor, no expression |levels of PVR were

et erOricolyeis oPNColordotad anicef By Sebdcted Brif@Svitees
anal ysed i ncl udi ng BT-29, MCF-7, MDA-MB157, MDA- 20

S&gﬁﬁﬁmhﬂ&&él&éW@ BY CVBARN P8 Rlere aHeiveABI b’#t?nle'&?ﬁ lines

(ﬁr arhi.i %01 . |CAM 1 expression was significant
1 4). Hgweee significant ol dysigindheceti g GV acearedinmaly one of the
fRURER BSQAL NS, Atk ieVEhs Wi I .
lines. Mbderate f[g'\h/éé(ﬁgﬁg% %!E& expr éﬂéﬁ%#ﬂ&%ﬁ%ﬁ expression.
Despitratery ton egpvasionfevelsef mifigEVii lpdally Mfeited thred ofthe cell lines

f. g Lon. wer.e present on the surface of
‘%‘ﬁéﬁiﬁ%@vﬁ%r%%?g%%@%es (Figure 1). 2.2.
Oncol ysis of Breast Cancer Cells by Sel ected
2Bnt eExpressicsad BnferovdinisiReeaiton ioh heSisdite of BrostaRemdPRBdatic

Cg&ﬁ@bl nine of the breast cancer cell lines to
eterfitne their susceptibility to a select group of

ent er ovi ruses, CAV21_, CvB3, EVI, _ Ev7 30 and Pi I
PrfoBtatjo caned) cell Ansshtiubing VB 68 P18 2R cdhel el lines

in%@%fn%%%!sf aﬁg&&%‘ﬂ, )éﬁeire? aritaflysteg ?orvt;.eprzessigrll ng Ié(l?.GAlll\:ff-l, DAF, CAR 3-;.161
0ufhy. 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 0,f, expression appeared to be minimal (Figure 5).

26  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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24. tissue culture infectious dose at a fifty percent

endpoint per millilitre (TQOD50/mM) was calculated to
WohetuMseatd gr eat er. CAV21 and CVB3 i nduced si gnichiatasiz/oo168s
lysis in six of the nine breast cancer cell lines. In

general breast cancer cells wekrg not susceptible to
(\é t he echoviruses EVI and EV7

lLytic infection b

é@lﬁfeﬁ%@wm 1 Wi oplyzinfected; byt CAV 2fearahEVY, athertas the other
i q i ] | . sed .

FAnGCA @l MPERIAIFC] plithiled oMeotyoly 1 81 fses prctuging BV

dBigumb)cel | lines (Figure 2). 2.3. Expression of

Ent erovirus Receptor on the Surface of Col orectal

Crcra Ee e e R lom RR0AS S o i o el

expression of 1CAM1, CAR, No and OAF by fl ow
Eyatiamcanger @l dined were atarhinud ot eRpreb TS chiterdviandeddplors ICAM-1,

OB PSR AR, St s ey i v o,
JAME OVCPes2y, Hsel, eivelisd) m-?*'@ﬁ“%@&@ %11: evels of ICAM-1 were

expr e I gure

sSsi on wer not observed .
EFTRISS PR tusp of the pine eelblinessvhilematdesath Jevalsiob ression were
. . Y
g%%&;figwﬁ ﬁ %ﬁj ﬁﬁ% at i Bodsfte [ on el byt one of
o I ihes. B  Bydnt .
q,ﬁw i’egl in_all ggh %E celjbmlafmés élglgg ?glﬂligiéé étln.mderai:e
BB exprefcion Steqb: (Figfire 1)yaith an pdditonligyaaibt,sapcer cel line

. _ ; T oe
N I\/Q?g;l‘f:f%)glﬁeé'la;iﬁilg)sé]l cel | Il?ﬁnég%efx ilg??%gk%ﬂ{e I"'ghest | evel

(I
#)% I C@\M exc&r essions. Despite very |ow expression
‘Bvel Yeirt Ovpgan {gnqer Gelf fected three of the

cell lines while all cells were refractile to EVY

melﬁrﬁﬂce%p%&tﬁem@ipmii 180, Bl BRE BV \ds %@%ﬁﬁ%&ﬁ%f the
a ncer

qQn the, Surface of Prostate and Pancreatic

nige pnepsancer rell lan (igure 8). CAV24 susdeptibilityi wes deibtEred od two of
e L IS E s it b I sy Bl Ui ines. Ovarien
CprKs sERmBA particnlRriytsuscepitile tohéﬁhfgﬁhidesaﬁﬂ't B absing lﬁT.'ath in four of

g%ﬁ@ [ n t of t ro {1 e
t%ll nes l:an ﬁ%&%ﬁﬁ%ﬁ%g 6%05 %‘? @“I@L@%@%Eﬁ&ﬁgm‘ﬂy
t@mimqimpigaﬁmesjsifm 10avulnetdbiitp o BV wfa? ngaEa abrbgs alll nine

. 1. .Nnes 1l e.9 exXpressi on appear.e Q be m nl

offidn B el e Pl S e S et ke O ol i indasracoith VL
(Bgmee DAGAHIOB) ditba iE6RRS plRielljtidinflotibNBE e @«ﬁ@aﬁaﬁ b cell

cell Jines and two pancreatic cancer cell nes to
h&?ﬁ‘sﬁ%ﬁ}ﬁm seRbeerveddiiigure )1, 13v7 and PVT was
examned in mcrotitre plate lytic 30 infections. The

291 0S BRidie SEIVGSH CRatikn Lhiles CUF susceptible to all
the viruses excl uding EV/ V\B 2 054613

PCT/ AU20031001688 )
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-B, (AK?) or anti-DAF (VIDAY) monodonal antibocies
before radiolabeled EV1 was added to determine the involvement of these receptors in
EV1 host cell binding. Binding of BV1 was apparent on all ten of the cell lines tested, By
blocking the o8, integrin with anti-receptor antibody cellular attachment of EV1 was |
significantly inhibited. Blocking of the cell surface receptor DAF with the monodonal -
antibody VIIAY caused no significant inhibition of EV1 binding (Figure 11).

.
P
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25. in the case of Df45.. PANC-1 was only infected by
CAV21 and PV1, whereas the other pancreatic cancer

WHR2004/034688 AsPC- 1 exhi bi ted oncol ysis by all PEFAL2A3/001688

excluding EV7 (Figure 6). 2.7 Expression of
Enterovi rus Receptors on the Swsf ace of Ovarian Cancer

. i n ncer_cell |i] es vvere exam ned for
o esBribetlenedr g, Soepin Yinferdom o ErpeioEfAgpcer Cell
apyeh e,gA I\/hecell l'i nes vverelncludedlnthls st udy:

A2780, DOV13, I1GROV 1, JAM OVCA-429, OVHS-1, QM-42,
SI COV-3 and 2008. Significant |evels of | CAM 1 wer e
ekxf-rr etdodssers thefingtion ofeLmhinEVE infectionyelytinhishpwappaformed where

kST ol R BrEsc AR S kv kel ey oW

adﬂdlmnotomemtarﬂc@nteheemmgm abeed. ARtd72Mh bﬁﬁgaostﬁhﬁﬁtmfechon
n%‘ﬂ ni nlg can%g cel I I [ nes e Ej‘lbl te
o 2 i% y eracgpiible o EV1 lytic

A .Fﬁﬂ‘s"’*‘?% kR Efv‘ﬂt‘@%ﬁ%?"‘*&%% s 88 et A g

Zort;ol@mem icell res@very atdine lowestatilueh bf EV hFgural).

bRk el o288 o 79 Ribre Pltimferlon i QA2 cl

dniel(FilgumeE)( Figure 8), CAV21 susceptibility was
di scovered on tvvo of the nine cell lines while CVB3

7 o e umal e A Rt o BN e < o

echow ruses w th EV7 causing death in four of the

érfdmmde %o exathindht kifedt @t ENY hansteroredantdious

S by P ont VBB, 3

rcﬁlt&ﬁal Mﬁ'@ﬁ%ﬁeﬁréd withe ua&emweqmgaﬁme Dmlalceﬂs' wtqen the ring

photo crog aphs were taken of aII ten |nes .infected
% § g, fieoblapts zcmtmg @wautweng
|n¥&ibﬁteﬂ'&‘c Qﬁ’t‘ t@t‘El E&ﬂh&% rhGHdIR AR @R £ &ﬁ%w@removed and

[ines with vvasasoagserve
sel}mﬁg :@facteﬂ Mthtm’l@vmem aCHC Vialde |cellswv¢re stamsd with crystal

oncol yé}%‘%ﬁg 98&?}%8 ﬂaﬂnlhjﬂj | nvggztq E%%?éﬁg Sf%iagl'/:%#ﬁp fells were

yved metensas ﬂtﬂ‘HMeﬁftemagted dnekiﬂt;;rﬁ?;gme 1) daﬂnnttedﬁ?g the) specific
rei ncubate i ther anti-aaAA (AK7
Jngé?t\flgﬁ%ﬁt}? VEIRYS Wﬁﬁ}i‘%t{?%ﬁ anti bodi es before

rad| ol abel ed EV1 was added to determ ne the

: 2ngol Bepradiondf dfemMEscaiy Q6bLIne SkiMelos host cel |

bi ndi ng. Bi nding of EV1 was apparent on all ten of the

%{l i nes teStﬁ‘% By blocking the 002 integrin with
‘?n"t"’@ée‘iﬂ‘ﬂtf o HheiskisoRre kBowWh taRp segulaie fbn expsessioy Theagelanoma

SHUNII S é&agﬁgdkfh{ eﬁcg’ftﬁ&bﬂ ﬁgﬂ&g?lgﬁi (Iwaﬁehcye ngh levels of o,f,

sur ace receptor
expression were observed, However, a low background Jevel of binding was exhibited by

the control MAD (Figure 15).

213  Binding of EV1 o SkMel28

To further investigate the nature of EV1 attachment to surface expressed o,f}; on SkMel28
cells, radiolabeled virus binding assays were undertaken. The radiolabeled EV1 bound
significantly to the malignant melanoma cell line with MAb blockade of o, severely
depleting the amount of EV1 bound (Pigure 16).
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anti body VI W caused no significant inhibition of Hill
bi ndi ng (Figure 11). WD 20041054613 PCTI AU2003/ 001688

WAB2002058613ANt | body Bl ockade of cc7$ Integrin ipghidizboo1sss
EVI Infection of Ovarian Cancer Cell Lines In order

to assess the function of al igy EVL infection, a lytic
assay was perforned where the cel | nonol ayer was

Biéi ninfectivuy Assaytef SkMel26evith BVAK7) nonocl onal anti body.
OM-42 5 and I GROV-1 ovarian cancer cell lines were

A ] K B p ER Scov

ii'lf&ttraﬁl Thel maligmﬂ\ﬂelhxyﬁm&:ceﬂlm elfeiplayed nﬁdbiatemmglympon infection
B L e b o

WHe#étdsQlib ﬂfw@lﬁéd:wgﬂﬁ ﬁﬁﬂeaént complblyiie 6O@! MIMQFLgure 17).

taken at 24,48 and 72 hours post |nf ection of the

OWA- 42 cel] 10 line (Figure 13). 2.11 Non-cancerous
8800N\ot Susceptible to EVL Infection An

experl ment was perforned to exam ne the effect that

@/?mi’t?éhn@& oD Bnde e Fund to Byr@mmbée@ﬂm% arnﬁasﬁohyb EV1

fecting human fibroblasts wth Brige

mﬂ:hw@n the @e'ﬁmw@ms@m%nm@mtﬁ Estudics into
|

i e LA M il bl B e tdrifed i b dhopdbliy

fudeitoplsed by mml Theradiolabeled birging m@riﬁaﬁmmdﬁﬁdmﬂ,|WW
°°”frec€Ear s B g e A rm e er i LRk Y7 Peating

aﬁitmefcﬁiah& WRlcEr c‘éﬂ@w&ﬁ@n% %&mehal anﬂUdad?,‘ (Mab), BVl infection

In ectlon W t

| sol
mmngi%e@ggn@i& The %MAHWE@& W@Iﬂ@aﬁﬂd ﬁethﬂé@émg assay as a
il (I A8l oerinideds DAF Eidycl SFHISA BT bididg e it does

with Bvilent@otizusEs A3 and CNBM?!:: signifiehrdirtorhageaif EVL birsling
SkMel 28 I ca r..of .the skin, are known to up
?‘&&UF'%P@%@{‘%W%%@%?H@%| anoma cell line

SkMel 28 was exam ned for expression using flow
égf-t:nihn-irtngaﬁag baricavells with Mﬂnaneﬁbpmtdms folowed by EV1 infection

obs W bac rou of d

e R Hontsd fEER R BRI Ry o ?%%é"%'qﬂm
aivixdrudeniobhdry the wruSlspatiZaIT tys é&tﬁdtﬁmummén@m e the
nature of EV1 attachnent to surface expressed 41 on

ThrrtrateT metdon St moonoB G A by . The
dl:ﬁa g@sﬂ@%@g g,%nwayﬁb 2R £ 6 thelsifBe¥r ikt SWNKIHE QEASRA cell line
: and that these cells were susceptible to EV1 Iytic infection. The binding of EV1 fo the
ovarian cancer cells was shown to be via 0,8, interactions as shown by the radiolabeled
binding assay, The remaining cancer cefl lines that were permissive for EV1 infection
were colon cancer cell lines with three of the four cell lines highly suseceptible 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 o8, expression
‘during metastasis through extracelluler matrix rich in collagen I found on peritoneal
surfaces.

Tt will be appreciated by persons gkilled 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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30 depleting the amount of EV1 bound (Figure 16). WO

“@%4,&541913 PCT/ AU2003/ 001688 27. 2.14 Infectivit
Pskmel 28 with EVI A I'ytic infectivit PCEdos/00688

was perfornmed to determ ne the susceptibility of

SkMel 28 to EV1 infection. iﬁne mal i gnant nel anoma cel |
sis,upon infection wth

ity pf R b the i SpRpr cSEregndy desriot i
presamh embordiimegtslaye, itherefofe 6 heanf dWR8 e alf f%sf; QifsBh A G not

restr) |ls represent conplete lysis of ce rmnol ayers
Ygure 17). 2.15 Discussion Ovarian cancer cell

| ines were found to be highly susceptible to Iytic

EXAMPLEG! Spedfibiyy 6dchoVivdd (EVRY ﬂ?f ol ten cell lines
tested show ng significant ysi's. Further studies
to: the ovari an cancer cell

i t he. bi ndi_ ng of EVI )
31 %VEB ihegeniatiof&V1a2 ot is the primary 10 receptor
used by E\/ The radi ol abel ed bi nding studies further

The rélntireqmitlasgenicily of B1 of S0 and.t he
to P!,@ B"ﬁ( asgay rgveal 4g‘g%j’hat %y p?‘é@%‘ﬂ%% et compared
NEQRURSEE FIE MYa8 inkestigated. donmel hugnan Wman nudacempithelial (IOSE) cells

el o e 1B A BNl 5l g Treas S,

conmpl et
1995),;togethes tlmn‘lesg calégmuaas:mnomghtel (Wf!@l)%ﬂ'unﬁiﬁ@?&ﬁﬁ&ﬂ ovatian
n.,EV1l bhinding as it

DAR, p| |
cercintfha COIIDEVIR) bk S ey Pt dabRviplcites U3 ripog from i
5.0 to 8.0 HCMsg/zall. At mmn«&ctﬁﬂhumo%pi@exaﬁﬁﬁéﬁom&e%h%m cell

d:m@ﬁ&‘&%}%‘\%@“f“‘b e () it oy éi?ﬂrééieér%%{mﬁg@%?}%géfww

alt odat ]

M A L A
m“P“é’ﬁ"{ﬁY gﬁlé‘ﬁ‘%’b VR E wrqugvg@@w:e highestyital deliertgaaose,

ovari an cancer cells, 20 The effect of EV1 nedi at ed

In a fatheiffest t6 i @eiRha e ittty JIAEVERARLSE normal o peripheral

blood nv stlg ed The dat
0o %@@W@H@%ﬂnﬂ m\alameuszemhmm with[EV1

(mot=3 G)rmowl%ggectl on ] nﬁéﬁﬁ‘ cE@ISPC I bl e to ?quxlzh’iﬂe to

lyric
no surfgea i, whild botblmaﬁdlmmdr@elbheéleﬁpmhé}:ﬁ%ﬁieb&@éf @&P1.EVi-

medxatﬁ&] %VBWP% 8{‘ %‘%ﬁ%‘g&g I 183' ﬁ%&gxlfagtg% 2@9@23 A g@p&p@d bpusing
2 standgnd ceﬂmjzmmm RbayrRERuEAL ﬂﬁraaﬁb%%FLm lEviid agelngéiegulted in
|

the four cell ITnes hig suscept

h
almost pHhHE EO ell gyrelysts b dheavarian gltirentat EV1 infessionBehile anbes e
backeraidlovels VROl AR CAHBL il e PRRMRYRIE AGEh I e gme

trix as ovarian cancer ce

mp“th’f?é?flE &3i % expression during netastasis through

extracellular matrix rich in collagen | found on
To deteRfine WHMBR: EVA4A#3RQ% productive infection in PBL in the absence of
detectable cell lysis and to confirm that the background level of cytolysis wus 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 eell bound inoculum. Tn contrast, no progeny
virus was prodiced by the PBLs over the 48 h incubation period with the observed
infectivity consisting non-specifically bound residual input inoculum,
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30 It will be appreciated by persons skilled in the
art that nunerous variations and/ or nodifications
de to the invention as shown in the gpEAURINS/001688

enbodi ments WO 2004/ 054613 PCT/ AU2003/ 001688 28,
W t hout departing fromthe spimpt or scope of the

IROPHE: BougPitE Pt of oveimn esmenedliter o i n al

:rﬁspects as illustrative and not restrictive. EXAVPLE
il Sp&yilflystd dfyin Oftrca®lQMdd dari Ig ction 5
3.1 Relative pathogenicity of EV1 ‘%ﬁ Eh‘%rgitdlgve

%ﬁo Ci of .EV1. on in vitro cul tures of

’ﬂé’f"gr"g‘?r‘i%fes&i qrarign canger cellssaphe pmpagaiedlmpiﬂa&hmnsional
eriddefCask a ¥Rk surf.a

Glﬁd.t hel i al JW\m@&tfﬂc‘tétlmri‘)s [ rrﬁ%?lt EFI sed u3| %ﬁﬂ’é‘%cgﬁlﬂr

ﬂ%ﬁﬁ %ﬁmim%ﬂy M@ﬂ B asgitoflnidad ipatjerfis ﬁifh%d‘(’a-fféélpstqge ovarian

ovari an

StboRl, Slaying Lol IR IntRblaR HErSiof Pearta sspnaunceptibl

carci noma |1

tedy deinéschionty BYL) multin®uiia) cammn RphdrRiag Bdmedggg%mﬂw

st &%ﬂ%&%ﬂ%ﬁ&%f Qﬂf%@ﬁwﬁwmm cellular

Wmalﬂmer@w:ﬁ bRBleOWRSE f
ﬁp}/lt og(yfsl S |n mg g}rﬂsv of bot (}S%F'H:YE& rCi nolﬁgmla‘:"‘”"or
( so) @iaa Rflwinjshersk ta thel semi-astidGig@se media

it ey (0 e SR oo

Oghanges in the c
aaao'mnwﬁlhpomdmu amgnhais £hb e U8R corlirol non-

f t hgﬁﬁE\/ﬁ}al H’?‘J%ﬁ%ﬁ {’}ﬁ"ﬁ&gt Sr %g?ea p)grgiletfelas(v:ala}nvolume

n@hw;theegdmambama p\aﬂd:d mmﬁ&d@ﬁmmct refidd ddfiibited
dW|th noi,=1.0). Flow "nmetric

I
%{al yai 'S rgc eﬁ#ﬁ’%’P&’-’ﬁﬁ?‘ﬁﬂﬁﬁ@ﬁf withsigni§eant
siritgtintad d mﬁm& cctﬂﬂrx%
B ula12h I eveI s of a M%%Qn%%c%ﬁe data

q‘éa%{de’&“eng é‘%’#g yrel dytisvigfegiforpRitbindheicanvamiscsp sophetiod

“""’ﬂ"‘“&“ﬂ“"’ﬁ‘ﬂﬁiay SERIRN ettt B By PR Etarion

oXj Ci
P@%HP & %%ﬁlql@zé?! 5xH’ caellshost conpl ete cell cytol ysis

of the ovarian cultures by EV1 |nfect|on while only

4. backErboEdeYiehst of ' obs n the
PBLs fol [ ow ng exposﬁ?‘é&@dﬁg EHbéaé‘c'?ff

To determ ne whether EVI | n|t| at ed a productive
Ingig o

te stasies phmplaptatic avarian cadmerthemfmr?ﬁllm e @abenkont the
pelitéiichl @fly bAd FARbI: Wil WG Bk g aund. | eviﬁh"f

- c%{ﬂol ysi 8" was' non-speci
ted pheplysisia sp effedtive thekagho Sa&fuihcéd\/éta%@f {)&ﬂoneal
moi =1. 0

e el O Bt ctoon st
emrtpbayted oSG mtcememjecﬁealvha the B agierldiiRalrodflyATY % IP o TR
cells 14edrays i)&%reetﬁe agnumstrahon 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 intraperitonea] route. Changes in the body weight of mice receiving the
various {reatments relative to those of mice not bearing ovarian cancer xenografts were

used ag 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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apprOX|nater 10" fold over the initial cell bound
Wb&ﬂg %23 In contrast no progeny 10 Vi rus was
roduced by the PBLs over the 48 h incubati oPCHAU2008/001688

with the observed infectivity consisting
non-speci fically bound residuaB@i nput i noculum WO

cehovrie (B (DL R&?ﬁ%ﬁ“‘%&‘w grom contiwed

Fedreanghat f wegka Rloubsthmtial slstionvingl snRliGauee fo Eéelidnulation of
# o.cultures of Ovarian can ascites
C gﬁﬁc%hﬁ%{w% rop 55 k?é&?t%&}?ﬁ?m@ﬂﬂigmbnm gtoup (F:gure 19A), At5
ceiésnythe RESard UFL
ﬂgﬁé :dm%* J mubat e the mul tﬁ%uhaw ag%ﬁ‘cggﬁﬁde%“e to excessive
Eé} bhca Setyes 0%;1; o dlefectabie seight griniod asmfteqfaﬁnemrsww dbBerved
bedweercibe EVLagated v A arfRaR M nbRYlNd e‘?@éj‘ﬂaﬁer}?gmgmﬂs

ovarl an

[t
O BB st ettt
e b Smpgr }ﬁaﬁg&lﬂﬁ@‘% ey in ﬂ'@%’resemce of serum

tric analysis
é’?@iﬂ% 1%W0|f@1dé¢t§-1ﬁd BY; ¥tk 1ot bk
des<f 31 were conpar abla‘(:zzrb| whet her OVI 19%5{8%2%‘?%1“1““1“
grown in nonol ayer or 10 spheriod formation.
V1(1ff| UDsO) was adm nistered to the sem-solid
4 gar i surroundi ng the spheriods with
phot om croscopl c i mages of the spheroid norphol ogy

T i s

Fi gure

CoIppRERTS ivirysesds Iemdtal peﬂhws galidly AR bR Put Rﬁ. g?rgcﬁ%

e%ﬁ?%@g {ﬂ i ncreases In voI umeé throughou
o period. In contrast, EV1 infected spheroi ds

exhi bited 1% slight decreases in volune during the

fﬂw p!tesemtdmylyﬂm amgw%nﬁggﬁg&hvrz | fi cant

_ ct ral, dese 319 FPere o Biduce Iytie
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in ovarian spheroids appear to be more robust than cells in monolayer formation,
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Overall, the results highlight that EV1 oncolytic therapy is very effective in vitro and in
vivo for the conirol of peritoneal ovarian cancets, The use of 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 oncolytie therapy may also be used as a novel therapeutic in the treatment of

other human malignancies expressing high levels of integrin 02 1. Moreover, as BV] and
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(relative to mice not injected with ovarian cancer
xenografts) and the devel opnent of detectable
peritoneal ascites. Progeny EV1 generated by inr
ivolytic infection of the neoplastic ovarian cells was
detected in the blood of mce at 7 days Pl (data not
shown). Vireami c 13V1 can be viewed as an attractive
20 reservoir for the control of dissem nated di sease
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whi | e nai ntaining oncolytic potency. The failure to
detect vireamic EV1 at 7 days Pl in mce not bearing
ovari an cancer xenografts (data not shown) suggests
that in the absence of susceptible neoplastic cells
EV1 is rapidly and effective clearing
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to clagm 12 Vhensiacdrtithgab e, wiRtdis 1R%RH 0 36 cadh@vhe treatment

| |§ itslﬂ‘f‘eécaﬁfeto'i‘?h‘.‘}“%éﬂtys recogni ses |CAM 1 for

ectlvity 'F e abngrmal cells. 14. The use ‘ )
accor di-ng t otk B¥GRecsTdiRs teidrimsel o0 wherein fhesvires gomprises an
e viarkieatypas modified fdrirettiefeof.m t her eof 38 15. The

use acgor di Ny eGbirdms o YWhkh qiﬁhet}éﬁgﬂ%ﬁéﬁn@ﬁgwgi?& .
iS4 7 ed echovirus,

W18 arh Ac. TIEdse Yihorhog o EisR diovigrart e s o

cl ai msl® t o B wieeacedmdinghte elbimwPriuherein the virus has been modified to
enhance ability of the virus to infect the abnormal cells.

11. The use according to claim 9 or 10 wherein the modified echovirus is a
modified form of EV] or EVS,
12. The use according to claims 1 to 11 wherein the treatment involves

administration of the virus in combination with a further virus which infects the abnormal
cells.

13.  The use according to claim 12 wherein the abnormal cells express
ICAM-1 and the further virus recognises ICAM-1 for infectivity of the abnormal cells.
14. The use according to claim 13 wherein the forther virns is a

Coxsackievirus or modified form thereof
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cells are cancer cells. 5 17. The use according to
claim 16 wherein the cancer cells are cells of a
cancer selected froma group consisting of ‘ovarian
cancer, nelanomm, prostate cancer, breast cancer,
pancreati c cancer, colon cancer and col orectal cancer,
or have spread from ovarian cancer, nel anong,
prostate cancer, breast cancer, pancreatic cancer,

col on cancer or colorectal cahter. 10 18. The use
according to any one of clainms | to 17 wherein the

abnor mals. celihe QY aceiRdingi alee *M PWRE®RIn0 'i*he,x okdackievirus is a

n la to 18
ﬁnxs;-&&cx{ﬁﬁlg s&%%&)‘é%l@&ﬁ& fof le{%el.goAlg d;%&l cal
syst enil® or itReruge @W@Pﬁé@l annioae pEelagns ddot Wewharaingthe abnormal
2@1ls dreretdeodeltsf screeni ng a sanpl e of abnormal cells

from a jpammakyt q{se al'&)r&iﬂgctﬁ Qﬁehﬁ' 18 tm%exteﬁ'n ‘fﬂer %ﬁc%rn&‘ﬂg%ge cells of 2
cel | delat h,to eval uat mnisiering Vir
FRRGL SeIopteR 19 2 BTGNP COPSISNG OfiSVAFiAR Cancepy welapprg, prostate cancer,

: r’a@easb@anc@npamseaﬁig capeey, eplayiaticenpndnmlaractpl @nofr, ohkave spread from

%bﬁﬁid@nc&ei:demnofr@ plokB Rt daher! hieast @hzllcs‘ér V}iah&eﬁtliteca‘ﬁbéx“ éolon cancer

of tine sufficient to all i nf ection of
oﬁgol?req%ﬁlc Yhe virus; and 20 (c) determ ni ng whet her

the vidds hadhe meeacwnling e amyene of elaims dfto 47 whaein the abnormal
zeitehavt upiregdited expressionl dofi. wherein the virus is

ig'rr&c%é% ‘;Lg‘i‘%lﬁer eodfbrld\%ﬁ% aﬁ? dnBRe bl%in?@%%fﬁh@r@ﬂn the medicament

Jeropigel, ﬁ%ﬂ%rﬁ’am&rﬂn&@ﬂo adminiptration o R meppmal.
screen2fhg a %imethof of serbéring v stmplendfordbnonna ceHsifiorn & mammal for

- geRbRility 8RR Hﬁdﬂ&& B laksn b %Wﬁat%@i%?sﬂeﬁné‘(rﬁhyﬁi the mammal

§$&eﬁﬁé§g ﬂgﬁ%é’lﬁm%%ﬁlﬁil rgglfﬁ’ %W@ﬁ%ﬁ"‘&%&% si ng: ?;;ren
sel ect (&g t heroyidingthe sampleos she abgormal zalit:e of t he
abnor n@l) cel tréatingaiie blts WREWR) vithd for tahferdoidroftimd Suffidient to allow

R,ﬂ o‘l’fthe{]deﬁgb?ﬂgéféﬁdge to allow infection of the

‘t% and (c). determ ni ng whether_th
VI rus s i nfstennining yehether dhe vigesay infecied and £aused slenth ofat least

sdm¢ tthe binormal cellsl | s; wherein the vir us | s sel ected
IS e ks g e B4 s
obiRalinns geot, which g ERse eqaé“f%m%tw QE&#EP plls

vi rus Zlenpr i Aguethod 03 Soréerhing i rvimsis der abilifyetooinfact and cause death of
sBn@irthalegkllk Groth kel to evalvate administering the virus to the mammal for
treatment of the abnormal cells, the method comprising:

) selecting the virus;

(b) treating a sample of the abnommal 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 020; for infectivity of the abnormal cells.

22. A method according to claims 20 or 21 wherein the virus comprises an
echovirus serotype or a modifled form thereof.
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39 23. A nethod according to claim?20 or 21 wherein
the virus is selected from EVI and EV8. 24. A nethod
according to claim 22 wherein the virus is a nodified
echovirus. 5 25. A nmethod according to claim 24
wherein the virus has been nodified to enhance
ability of the virus to infect the abnormal cells. 26,
A nmet hod according to claim24 or 25 wherein the
modi fi ed echovirus is a nodif3%d formof EVI or EVS,
27. A nethod according to any one of clains 20 to 26

furthe r23c oNnprA siettgd abeord@@BRaciaig 20k bi hmcfbﬁn fha&rinik igkelected from

g@ﬂ and cause death of the cells W|t a
er t VII‘US tﬁ jected to steps(b) an
utilisilg andt REtEdipg t%éa@m?s“&was @hvnus is a modified

regborgnisses a2131 for infectivity of the cells. . 28. A
net hod z8ccor ¢ pgHhR a&lxﬂ' 44 cl’éﬁiﬁ@a'% Iﬂga' d\%&rﬁg%em modified to

t‘ﬁﬂéﬁs }li?y ffere V rﬁﬁii:%ﬁany one of cl ains

20 to 28 mhef%emnﬂmﬂ@cwﬂm tarclaimclanoe?s whkiem theGnodified echovirug

ek hiodifRddomd bBVYL @r 8v& m 29 wherein the cancer cells

are ce s of C ected fra

consi s? of* ovg@?a&%&%gﬁxgt m&e r??r?ga“%ﬁ%gstf’a?té further comprising
CAREEIDE abdh'éfééft @ ¥iresto, infagh émcte@ﬁuﬁe: destin o the agls awith a different virus
culnjected snstepsofbd mad (&)l utilainpesnotler syl olheddls £@wBRh recognises

YR ThPRFGAVREDS ERERNOM, prostate cancer, breast
cancer, pancreatlc canceqslaacol ﬁl‘%gncer or col grectal .

cancer 2 A 1t0c é’ﬁreﬁfb r@gereny virus s a
Dhm@tmsrmdﬁiedﬁmﬂlereofonprl sing an i nocul ant

for geperati Atmathbd edofdihf ?@Enf&ﬁ AR di%is 2036 28"NAerdh the cells are
F%Z% rreof the cells are Killed by the virus

"With a«ghar maceuti cally acceptable carrier,
2s \Ahe?“él n tAdngthed gcqordispte claist 29 rdrerein oy bangseesllsanel cells of

nmn*,e:f belebtédD ot & ngouposdisitinp ijsovaﬁhﬁhﬁibfer Méligding, prostate cancer,
9&9:93‘1&:? ]?a%afeaﬁ@ Eaﬂc@; &6idn Vdahc\.(er {&?&h lcﬁnce?,ﬁ}- have spread from

ar maceut conposi’ton accor
mﬂemn%em PROTAR, REQTRIE jcaRaST, aﬁ@?éEWPfs pancseatigroppeer ogolon cancer
onchildreetdl dancen t her eof 33. A pharnmaceuti cal

conposigion & 'ﬁ c&!g &Zfiﬂ’ﬂ% i b&lBﬁnM'JeH&?m[amammal
30 is.selecte g} EVI an rrgh

TR T fogient BF egeaiEs His @1&% S{sHEl fit g Jeast some of
the cells are killed by the virus together with a phaxmaceut:cally acceptable carrier,
wherein the virus is selected from echoviruses, and modified forms and combinations
thereof, which recognise aufi; for infectivity of the cells.

32. A pharmaceutical composition according to claim 31 wherein the virus
comprises an echovirus serotype or modified form thereof.

33. A pharmaceutical composition according to claim 32 wherein the virus
is selected from EV1 and EVS.

34, A pharmaceutical composition according to ¢laim 31 wherein the virus
is a modified echovirus.

35. A pharmaceutical composition according to claim 34 wherein the virus

has been modified to enhance ability of the virus to infect the abnormal cells.
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is a nodified echovirus. 35. A pharnaceutica
conposition according to claim 34 wherein the virus
has been nodified to enhance ability of the virus to

i nfect the abnormal cells. 40 36. A pharmaceutica
conposi tion according to claim34 or 35 wherein the
nodi fied echovirus is a nodified formof E VI or E V8.
37. A pharmaceutical conposition according to any one
of clains 31 to 36 wherein th# abnormal cells are
cancer cells. s 38. A pharnmaceutical conposition

accor didfg t o ApladieenicallonhytRitdh abeordihy tWRBAAI 34 &5 wherein the
PABRERE Bl 1 CORBRRES Foth af%\g]os Bog o

appl i cator for

rati on r I'n
appl yi % an it %}'Pléﬁ iy COIAROSIER acenTdigg ie @ay jong of claims 31 to 36
vivhareinttiee ahmemhaladelineabn@ekeélls. i n t he manmmal , wherein

the applgi cat 4 Béiﬂ%énﬁr%glh&mfﬁgﬁi% ackdili qa%;%nwofmmmssl to 37

t‘gﬁ 'n?‘% ot na['}?% ﬁf @H@ﬁ%@ﬂa@%ﬂé %rbwéaee%on

“from eé"ﬁow r u‘gegpplmt@r rf@ﬁh}ﬁpIMgf‘@rmmdm toco miviomael fmgenerating

Vi 86 treatdbineFmalesis $]§b @aﬁﬁm fﬂierémftﬁé tathéaYor%rﬂﬂ?Ees a region

e R i AP AL e b g 8 ol wi e

#d RRIVIAY Abrselssted g fva cﬁch‘h"%ﬁ%aélﬁd vinpdified eforms and
rcanﬂmianonsétherem wéieH recwgmye cgﬁpbf thfegivitg of kil g1l or 40
Wh ereigot he ﬁlﬂn éo?dﬁ]x B cfai A0S %exr? lﬂmn r&ﬁ&{ Enpregnated

he, a | cat urt er C
Tithbe Victs mariseane "r&'gtr‘-"f Beiag Beld iR comectinitthe mamumal
42. Andbppl i thphaamloa@m@lg ® clai;n 3A@rcl0 whecinsthd Ebhamal cells

4 ebhdriael ERnNedfs and B GPbIREL0P Rk EoRbA®E S¥ne or more adhesive
surfaces for adhering to skin of the mammal.

42. An applicator according to any one of claims 39 to 41 in the form of a
patch or sticking plaster.




