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Met hods d conpositions for treatnent of hematol ogic
cancers Technical Field The present invention rel ates

W0 o00efocdiyt i ¢ Pi cornaviruses and net hods and sSPCT/AU2005/001257

conpositions for treating subjects -having hematol ogic
cancers. Background Art Hematol ogi c cancers are
cancers "of the blood system" These cancers us,uallg
af fect t Neethpds andeappossidnsdoy fieatuey f&ﬂlﬁmmlogw canters
infection-fighting cells) rather than the red blood o
cells (oxygen-carrying cells). Some of these cancers
dreehnipaltheldmar r ow where all bl ood cells are nade. Sone

are in.the_| h. node |_ot Ry

the whii0E BioHaR BTN Pt if Snep bR P EbARYEC Vil pcthods and
tagpokitibes fir aeatinesubiecarlavidyhehmttiegic asncekodgki n' s

| ynphonma, other |ynphomas and nultiple nyel oma.

Multiple nyeloma (MM is a B-cell malignancy that

aefRMdLad faer approximately s 1% of all types of human
cancer, berng nore common than el ocytic | eukem a or

Hodgki Hlenaplostesencamiarq pinectty ef dicebleath sysheiae deif qneers usually
fsar féegttr e Rane lﬁ@éd‘cel%r{?ilsé%e %?ﬁf?@%ﬁ?ﬁé?ﬁih%%l@@?'rﬁﬁkr than the red blood

ure, 1 NcCrease I n t1on, ype cal caem a
arls (@ngknairyingeellPhi $ana hbthescheanspsy ars in the paréerwhege all blood

initial treatnent fo tomatic I: Se_J .
Rl oS e e SR RTBS e M 88l g e vios
RR11L EMve tWhaghni Toalthoh cesRandf tthe suldte bicedt oeiht are the leukemias,
eventual |y rel apse. A new approach in copt rol I'ing
n’p hpephosad, gher bynmhogiag and pRltiple myelotol yii ¢

Vi ruses, lofna\(t (R hat acRbent@ Br@pproximatel
to sel Z\g?@%%lg&ar(%ﬂ{zsssqch?lé}ﬁhﬂa@iﬁlgc#am cells, kP . Y
vittho | of 41k dyrien gofnlormarl cinwst, hedlg smarecammonathsnpeelogytic leukemia or
ggn;?n. soldi das%ancers s are susceptible to the oncol ytic

¢ %‘m@ 6F*fumer ous viruses, which each possess
uni que Mubiptgingsldma roedi abee smimpial iseeerortook yis. and in some cases
e s P hos B 00 g A o, it

NBRHAR it $he SeRRd BhitiflttratmerBlfoodmpi®@dtic MM, the disease is highly
97: 3?46-r %4), @ﬁd Newcast | e di sease vir

us .
(18sibtant tencherpotierapeuti agenfi agd oyashpatientp ho initially respond to such

; %h%él%e%g a ffe??;ﬁgong t hree known oncol ytic viruses

that fmay Dbe e111 ective O agai nst sone malignancies. _
Recent | & netv appsoadh i pertrodlingrcanpertprogressigrors teobgh therugg of oncolytic
Caoxsacki evirus A21 (CVA21) was. effecijv ' e
mETUSRS rm&}(‘é’ﬁ%lﬁ' X};I‘{l%egi are 3 )lﬁs%ula?_ar ble'® ?&Q&tpv%ér ﬁo&gig)& or “lyse

ne-defrci ent nous
(Rheddaancddi; while &avidgindrigalnast cdResnta@0 ¥ nuhBeS@ Hifijan solid cancers

CVA21 is an enterovirus known _to selectively. utilize .
t#e sexeptillgte Heconroldic Acl¥ity Af BYREIOMY |V§P§e,§dﬁ’@r§ﬁ‘lo%°§ possess unque
biologies to mediate selective oncolysis. Reovirus (Alain T, ez al. Blood. 2002;100:4146-~
4153; Thirukkumaran CM, et al. Blood. 2003;102:377-387), measles virus (Grote D, et
al. Blood. 2001;97:3746-3754), and Newecastle disease virus (Schirrmacher V, et al. Int J
Oncol. 2001;18:945-952), are among three known oncolytic viruses that may be effective
against some malignancies.
Recently it was demonstrated that a common cold virus, Coxsackievirus
A21 (CVA21) was effective against human melanoma xenografts in an immune-deficient
mouse model (Shafren DR, et al. Clin Cancer Res. 2004; 10:53-60). CVA21 is an
enterovirus known to selectively utilize the celi surface molecules intercellular-adhesion

molecule 1 (ICAM-l)' and decay—ac{‘celerating factor (DAF) to mediate infection of cells.
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5 nmolecule 1 (ICAMI) and decay-acceleratig factor
(DAF) to nediate infection of cells. Al though CVA21 can

wWhewd/0191DAF3 | CAM | is the key receptor for CRERAU2005/001257
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infection of cells - as without | CAM | expression on
the cell surface, CVA21 is unable to gain cell entry
and attain infection of the host, Cellléq}/ under noQrna

dathengh 61512 1Tern Tnd de RtATapprilddne Tt €01 Gasyr @é\?e‘( fpletpfection of
EN e Qf?tﬂi:ciu BN 8 %%%ﬂ%@suﬁlpbﬁ thel MOGur AR, @Vﬁ@@'l? $nable to gain cell
usi ng onco t1c vi at recogni se |

(REF AAd WIGOh mfaﬁibn(dmmm 7db&)dee nmmnal @dndlﬂ\OMet hod of

ELZ?% lpfeésg}pt %Bﬁ'ﬁ%g P'{g?%cﬁlsgr év%@ée&?ﬂ&g%ethod)s for treating solid fumor

Bxaphbents thes apesliic vikse that weogniobtigisnéd BCTILINY/01461 (WO
vari ous Coxsackievirus A stg[a ns on gfrlurrber of sosg ; d
{05800k | iiflghess  REHHbt HodseaBe Phdialienanfedp gr Subject and a

AL RSS! ESmpEKisth #8r QARCEr S&REHS, Ekéblléﬁﬂﬂ%l@éﬂﬁb NPsults were
viruses such as Echoviruses which recognise integrin
@bRairdedftyrusing etove ﬂo;@saﬁums éeqtqamswearaemanb;% ofi 8l Hpwg cell types.

t}m 2%8%%&%&? %ggl 'eﬁf lt gg%%é(f“lg tgs}gagx%er %ells in mammals using

nZﬁﬂuls@@@h‘ ¥s Eﬁh(ﬁnﬁjsésj ‘&hich\re@)gdlse @tegrin apP for infectivity of the cells were

R R S e e G SR V)

eéanHG@GAQH&héd Sﬁir% S mhRghaBE e SeNbubijestend direct Paooenaviral-mediated
surprisingly found that Picora virus i sol at es

bmcelykisAbl B axlep e @Pﬂp@ndcthsg?éﬁﬁl € FNRENREBIGH; &0 %;m“dse even more
ornavirus

GRS, AR, B SRR W plisiASR Moot Mhet Pic

amlé,m iy elseritei sugalﬂe aaomorbglc@gcatﬁ @@hemamh)gsqmné@ﬁ t he

nmet hod conprising adm nistering a therapeutically

effective anbunt of a Picornavirus or a nodified form

theh@ely Fustentibat at Ieast some cells of the cancer

undergo viral oncol ysi In.a second a ect _
pr esentln; HJEFit 3BRCtp Vprag‘glt invention) @rq\ea ?e‘fa?tp?]cb for treating and/or

ﬁ%&ﬁm VeR6hPY DeloBE @b QObkhj6ANERS miefhod Sbtapedihg aﬂh@mstermg a
ncer ect ed fromthe group consisting of multjp

n(jneliapaw,caBy cEb¢tivieyamstiotal 2 ICQ}’I@WW%%W qdgra ﬁ]pgeof such that at

nd  nonoc npri si ng
alﬁ?ﬁt P8t 8?4%‘%“15‘36? ggﬂa%%edﬁ[' g?}/éé%t ive amount of a
Pi cor nai 4 scond aspawbthef pmesbntt mmvmtlbue lpe(Difld®lﬁC methegt foadreating and/or

| east so cells of the cancer under
owg&¢r§@gg%npwl%glﬁ CRIRSST gy SYRIEh, g? c?.rh c\a/cet nci |fr8rﬁl tPﬁ group consisting

SHPhREiplE SnfelMARR. celh @ylﬁp}mlienaﬁllp’rﬂ@nﬁﬂycj&& hjemia and monocytic
Pi cor naV| rus incl udi ng. known and cl assified

Plevkemiay theusethad cygwrlﬁwgtﬁénema@gpg.ae espedicaly gfigtive amount of a
PhRLELARLY pr ta.hﬁxoﬁiq‘e‘&bot b fidfeof Susie et eﬁdlefiitosl&ﬁeh Bells of the cancer

group consistin prototype and clinically
|ﬁl¢deagcedr$bneoly|ss In one preferred nmethod the

Pi cornavirus.i s v
Coxsackiteapefrered Iﬁ%vf% n\;elgg gl\‘/alspujseggh gl&ﬁncflas& fied
ent er ovikdl PeSornSirdsr @Ay dddhany ghcmnavmfs including known and classified

Picornavirus and yet to be classified Picornavirus. Preferably, the Picornavirus is selected
from the group consisting of both prototype and clinically isolated strains. In one
preferred method the Picornavirus is an enteroviruses including Coxsackievirus,
Echovirus, Poliovirus and unclassified enteroviruses, or from other genera of
picornaviruses which may include Rhinovirus, Paraechovirus, Hepatovirus, Cardiovirus,

Aphthovirus, Erbovirus, Kobovirus and Teschovirus.



pi cornavi ruses which may incl ude Rhinovirus,
Par aechovi rus, Hepatovirus, Cardiovirus, Aphthovirus,

weeew19us, Kobovirus and Teschovirus.In a preP@r/ABEh05/001257
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form thei Picornavirus is & Coxsackievirus.
Preferably, the Coxsackie A group virus is sel ect ed

fromthe group consisting of CVAl 3, CV.
CVA20, TiowaPIetemgtifpinad theo F HROTMAYENEF 2 S?:%“Wﬁt %6#@1‘&"1% the

gL gfe £ gfgf fip %ﬂ&f&agééé’med %Mg&%g%@s&flﬁg R)f\é('\jlf/m?» CVA15,

IS Se
KV 8l §r €Vé2pe Y 62 nmtléie@ofome kthereaf, gandu pombingtonss thereof. More

Ve & S8 DRI A1 G €y 1s, cvans

anoihesr pvaberred form the Coxsackl e Agroup virus is

CVA21. More preferably 1.is_Kuykendal l

st rai nln & P @Hedﬁé?@l‘1=nthet ﬂ@kfaé‘;ﬁ% h EFPO VBT oS Canedr or CVA2L.
n&ﬁtﬂ@@c;&a&m@l& SR Siral 6NCER. 156 DHERI fReforibl f iRl @V ALS is G-9.

nyelo dgkin's di sease, non-Hodgkin's disease,

Myel odys piatice prefaded fehothe C%ﬁ@h‘klﬁsA@@BP |ViTuprishivg:21.  More
gﬁe@?x‘ﬁﬁbﬁy th%f VRS &;{Eeﬁgélyg&l but are not limited to

o enous em a, acute |ynphocytic
| eukemisz dséd_her,em‘.,‘ Hreomire ‘lemibtblpgishoogeri includek aori-solid tumors such as

Sk - RIS B 5 R fTRAGF o

iafd h&th® .10 R cell Myr@plred. elEJX@lﬂpfe@ rdflleﬁkh:ﬁua 1nclude but are not

hemat o C cancer 1s, conpr
ek toghro Gmst %enﬁ%% o b 0k QORI AR UL, chronic

3nf ﬁ%ﬁﬁ 9@ ﬁ&fk@mé ﬁ%ﬁﬁ&yﬂl@le@ﬁéﬁﬂﬂ aafd%sﬂodyﬁc Jeukemia.

| ect y sul ab e manner. For exanple
tthe préfenrsd fremn, the Ieumtqiogt: errngr isrovlplerpyoya.

! ntrat 35}3 ;]?1% lgéﬁ‘ guﬂt e herﬁ{}gf%lglcy CQII {sa%P%Sg*p?i%ésy cellgywhich are,

intrao SCUt aneous topic y or
Q¥sidthimQo PHE O mgreodheﬂmlthegmuﬁc egdnkt(s). WI t hin auto grafts

Por m (R WEEHEH (eshiht SUCHP BB SURTE LAl hdhef fgpieet in any

esﬁﬂ%leenfaﬂflerMOr | Bx@ffe f HeMvitule niist hed a@ﬁﬁ@l@ﬂeﬁeﬁls 1ﬁtravenously,
system c anti-tunor agent for hemat ol ogi c cancer

eRtatpmeratiyl thtrpetitppenl intrpRugsEarkye ApiaosHlaks ﬁwutaneously, orally,
Wgﬁiﬁiglri}? P%Ig gr 0o 1 %ﬁg %'frn%l aftl colf8 ig@ahtoChhS prior to autologous

or tO ransp antati on.
Rt@h el dayspldntatmmt dngnmffmsn,dbapmﬂw toammaiseppiophylectss wegtment, for

gle beNialN 28508 o1 BeS O HHEisD ¢ eidhic g umor agent for

e'h@a.'tolH Bictcan®e) foé @kdmple’ mﬁlﬁpl@:ﬁﬁy@lbmﬁ erh ede ffammthet inethod comprises
virus may be adm n| stered to . a s ect in conhinat

\mh@ hexapiivef PEEtey 8 dﬁ%lt&ﬁl@nfoﬁelés Rb & P8°53% rigansplantation.
e?e'?fﬁjtl e ag,[oe%r%ﬁg 86 x‘i’ie"ﬁen{alﬂ(ﬁ)o‘(étfc%enﬁmellsbe

a mnistere a subje L
In a preferred form e range of viral dose may be between about 0.01 to about

1000 infectious viral units per cell o " .

In one preferred form, the virus may be admlmstered to a subject in combination
with an effective amount of a chemotherapeutic agent.

In another preferred form, .the virus may be administered to a subject in
combination with an effective amount of a probiotic agent.

The cells of the hematologic cancer may over-express the virus-cell entry
receptor molecules intercellular adhesion molecule-1 (ICAM-1) and/or decay-

accelerating factor (DAF).



conbination wth an effective anmount of a probiotic
agent. The cells of the hematol ogi c cancer nay

W@Y®6AEND ess the virus-cell entry receptor noPEDAUZ®S/001257
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i ntercel lular adhesion nolecule- 1 (ICAM1) and/or
decayaccel erating factor (DAF).The cells of the
hemat ol Qgi c_cancer constitutive ress NF- KB.
In a thifefespeibe he@ﬁélﬁ%%ﬁ? TR 8?1%%“ Elrycﬁ%*{%‘”ééﬁg' B.
et hod fhof tﬂlfde Qép'e tl?é"ﬁlle@ént Hﬁ‘@é&ﬁ@h'ﬁ@vﬁ@ﬁﬁtrﬁé‘[ﬁ% Gor treating and/or
cancer 1In su Jec conpri sing
a;dﬂvamtlsg eltamvgolagmh@magem |acﬁlbﬂ§ﬂ1,eﬂﬁe@teth@é eavairining pdmpinistering a
C ry
BB PP sl B Sl S LR Al fhor's Fhoormavins
tdrer medifed fare thérkdechchythdthe lwdst ssme Thids nfitleetancacird killed by the
mpl ecul e may be single stranded RNA or conpl enentary
DiASf romthe virus. In a preferred form the
Pi cor naptidf HldiSadd EXSARKMEY bé EihgletRh&FARNY, ort ddenplementary DNA
Coxsacki evirus is type A5nore preferably
oot HedcYisdsi r us A21 (CVA21). Preferably the CVA21 is
Kuykenggl dﬁ%feﬁgcﬁ‘ fo}rﬁ‘ ﬂ'xef 9%0%5\/%9%@& Ctogl%cﬁfe%%@t Preferably, the
i nvention armaceutical conposition for
uSexsacki¢vinmtis t}@eamdmme pp¢fenabh,{ ngsahlgﬁmml Yl (CEARberPreferably the
e _conposition conprising an effective

a@r}ég‘ﬁ? l%k gk%fd%lg 4% rus or a nodified form ther eof ,
capabl andf fouythiaggdck,thé Bfeeiti ingeraiongratidtog pharﬁﬁna&fcal composition
together with a pharmaceutically acceptabl e EX@I g ?h
T Benin Gieating pRUPT PIoHeRtgCRERA1RIRLIC CaREelely A sPRject the composition

ChH 1 chive BESuRY o FCAPIChEISIrMe b a BRAIVRI! fokA A& Y capable of
e‘f)ﬁ) ggsg‘%ﬁeéd |1n theuar? ano(f Ir?Cl| ude, abut- arg not BY cap
|lvmet11eydntf@tmgn§/ hemetologialsanenc togstisabrith of phsanagguiisdly acceptable
ex01 1en? d1fdegt (gr m nistration of a therapeutic

a preferred form the pharmaceutically

ac c e pt dﬁiaﬁnamuncaﬂy acayptblel e Extippmésn miluerts on cirrietshwill be well known

FhEFhss aule B B8 Shseuisiage. Pas Bidet iRl souan docgh ghsionce capable

RSO hded a8 ANRhRI OB GdeAasetdn LA Bebpesic, agehie In a preferred form,
conmposition conpri si nlg an_effective anount of a

rthe Phuranageytisaliy pecentebledarmicr aepyt RehliRPSP€or navi rus or a
modi f1 g fﬁﬁﬂhég@@t“ g es‘éﬁﬂﬁ%rﬁloﬂfprb‘Yiﬁé§§fallla¥mhéglﬁ‘éﬁl' ddghposition for

a hematol ogi ¢ cancer, toget er with a pharmaceutically
arseeint abdtenge od/pi @neventing thematadegic aganesr in pnsulject, the composition
Pt isute] it AEoRANFIERIUS &34 pB RN SO PRbmavirus or

at nma SO contaln nbnoc

%hbbﬁiéd&ﬁrtﬁ fRteof) d?lﬁalile o$ meamy inféoting athematdiegis cancer, together with
al | owi ng tarlgy ing of the nucleic acid-|iposome

cophrmRceyiigally agesptablg sxerpient, MU 0L SURIET | hyent i on
provi del% PprERiRA %o, the FiRkinBeuERA @position further comprises liposomes

that may also contain monoclonal antibodies that bind to specific tumour markers,

allowing targeting of the nucleic acid-liposome complex.

In a sixth aspect, the present invention provides a method of treating and/or
preventing hematologlc cancer ina subJect comprising administering a therapeutically
effective amount of a pharmaceutlcal composition according to the third or fourth aspects
of the present invention such that at least somne cells of the cancer undergo viral oncolysis.

In a seventh aspect, the present 1nvent10n prov1des use of a Picornavirus or a

modified form thereof, capable of lytically infecting a hematologic cancer, together with a



preventi ng hemat ol ogi ¢ cancer in a subject, conprising
adm nistering a therapeutically effective anount of a

w@b@semeut i cal conposition according to the tPCT/AU2005/001257
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fourth aspects of the present invention such that at
| east some cells of the cancer undergo viral

oncolysis. In a seventh aspect, the present inventi (? .

mhowhatesticdly ageenialis eormantior daue 15,2 Wsdbad elfrpipgand/or preventing
tically infecting a hematol ogic

@'ncéﬁgg?o Eé}a§ﬁ¥%%apharnaceutlcalIy accept abl e

ex0| p| énan cerghﬂ:h hapentt therprasenteinhodionfprovides ussgf amutlgic acid molecule

emat ol.ogi ¢ _can
ST e B R SRR e SRl Sl gy otctin o
ﬁh&il@g}@@bﬁ’ceﬂ&b eahdrentien Ipb‘&ﬁhaff‘élﬁmaﬂy Rt coptabdey exciisieiror aliluent in a
nodi fied formthereof, capable of rlcallﬁﬁ)lnfectlng

angibprhebirerime apd/ioe BWV@QtB“éét@H@FOIWPﬁ BCeh L3 At i cal A
accept gpl £ n%ﬁﬁ | RpEAT tHR! prdidn! %‘\Fenhﬂn SroBHROdsObf a Picornavirus or a

treati ng an pr eventl n hemat ol 0ogl € cancer in a
smdnjlﬁed form thersofit hapablseef | lyti¢sdlypindesding p nyaapiplggic cancer, in the

d
oo et i TR, R PROCIORERRASlonic cancer in &

@mﬁan, in the nanufacture of a nedicanent for

treati ng and/ or entin 0 cance

subj ectll If g tenth 3sp cftht gt 1ntvF11é %rggﬁtes uﬁe‘“/g{{% [ngﬁelc acid molecule
RicpivEd %%n&'ﬁq)l&fmé’wﬂiécdr% Hodigied fUﬁth@d#é(ff dgablecsit lfytleaﬂl}amfectmg a
Picornavirus or a nodified formthereof, ga pabl e of

| hemiadelp gig qanw(:tn the mandegkits| S medigamsnt for frepiipg and/or preventing
%ftﬁ élld é&arrent for treating and/or
even ena % I'C cancer in a subject. In an
eI eventln aselevzxm,th tatr@cip less presenit imesmtivn proyidesi & @@t}@d for inducing an
met hod for inducin e
T Rl O S PR ERERP0E SpBe B TR Ly he method
CMRrissigniafdciihg saidnglls &i e @ﬁnhmall with laﬂherammlcalw tfffective amount of
therapeutically eff f Pj.cor navi ru
L2 Bisaraavs 0619 OGOt B e harc ) ahIGCRHRE BRI LS the cancer
OLfmdteF%% ‘;}@ﬂ%ﬁéolyﬁger go viral oncolysis. Throughout this
speci |cat|on unless t he\ context reqU|res ot herw se,
the wor d conprlse or variations such as "conprises"
or "compris d ifel it the word
Cnel usi nou#l{b%t t]inng!acﬁ? él{réghtﬁﬁl%%sg?%géeofrhtéﬁné i 5 o}erwwe he Wwor
gtoouprist”, elrevaeiations suthegef@nyrises eps; cdmnrlsmg il be understood to
excl usi on of, any. ot he | ement., inte ger oL
ey T eRainBAte A SRR et b bng bigbh O sllspss. ntogers or
OfteSLOGUITRA the eREUSion BRIy ioftles claigint, Gatgendi step, a8 goup of clements,
the [ike which has been 1ncluded in the present
siptagersig#tapdn is solely for the purpose of providing a
cont ext ,f Eilstcgs%mfﬁr SR me AR S, Qﬁhtetjiatls '&Vﬁ@i aktc1&€or the like which
t aken as m ssion that any or al hése matters
fhﬂsanmarlhcluﬂed Ittet}m pr@senarspedza&@eloorls \A‘»elebf &inﬂi@ PUgRase o4 providing a

kcr:]onvc\éx% qgrethe present invention. It is not to be taken as an admission that any or all of

these matters form part of the prior art base or were common general knowledge in the
field, in Australia or elsewhere, relevant to the present invention before the priority date

of this application. |
In order that the present invention may be more clearly understood, preferred

forms will be described with reference to the following drawings and examples.



field, in Australia or el sewhere, relevant to the
present invention before the priority date of this

wa@ppkiocati on. I n order that the present inventPCNAIRYS/001257
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be nore clearly understood,6 preferred fornms will be
described wth reference to the foll ow ng draw ngs and
exanpl es. Abbrevi ati ons The abbreviation "MM i S used
hklieriafions myl ti pl e nyel oma. The abbreviation "CVA" is

used hefgi nfQEadR*GA0HI; ?Jéd%&ﬂpfo\faﬁxﬂﬁmemrekﬁﬁ@npl e

CVA21 is an abbreviation Coxsacki evirus A21. The _
liter atIheeabbrevihtisnfiCé\rﬁ” \Aarusgcilﬁleyelms’fés @dresackic A group virus, for

abbre : . .
ADBESH BN FAY AR YACoRRAG Sf UMK S this field
Pragiesly vagpthe @Bbﬂe@ﬂtlbhﬁfCAWE,m@ C@A aC donskie ef grovposirus and it will

PR TIRO TP RrEORes QI et AT EAih R e APy vigtions refer to
'ﬂl&@é&ﬁé@ﬂ% anisAe aBBRE 8M iafk@AnedAdS" s used herein for

nonocl on bganm) pat hy of undeterm ned si ?nl ficance.
1

The abBFtwabhrevigiiongiMlO] sis ysesherep dorrmpliphgibnel infrchem,
The abbpevigllon: CrbiGMs & Ysadnbeke! ERhAN¥ammopathy of

If
form ng ‘uni ?‘g granul ocyt e/ macrophage. (ﬁe algll(a)r evi at’l on
"WdEtcann@y 'Signsfiaagedl herein for mcrocul ture

get( zaéqh?er?glbﬁ%l%( %rnw%&ﬁh qul'ﬁsﬂg‘? h‘;fegl fgf g%%enrﬁ“? &Ur azol i unbr

om de. Tike abhs@tioat FOFU-BM” iis ussld eediei forf @blony forming units
propi dium i odi de. The abbreviation "PBMC' is used
h@ﬁ’@ﬂﬁ(’}f‘i@fﬂlaﬁ@ﬁ’bbﬁ‘ér al bl ood nononucl ear cells. The

abbr evi-pj @1}) VERG NP TUSEY” BERRH et fRQRRdBRItIRWetrazolium assay
stromal cells. The abbreviation "rnAb" is used herein

f whichwsesdho clamigalt 3-Godtylimathy thigsiol-Bwilk Soiphengltesserolipgibromide.

used h for tl SSHL. 50%
The. abbT AR tarSEey s ed HGfiny B BicploRliR 88 2
f or m ngThewtbsevidiivg ‘FBMEV llsmsled)hel‘éﬁ‘ﬂﬁi‘ persphesa dbldvelrmeonpnuclear cells.

for cytopathlc effe he ab eviation "Il CAMI" is
uaed e spProct R SIS i S2PY BERCID Aop B a gk fels.
abbr evi-pgd MhrePon BALSRAsEERSER fHOMonoclonal antlbody
decay- accel erating factor. The abbreviation "

used heFlet ghbroatian ‘Jisas” ivheeddiserieardissesenl wnf?oélous dose 50%.
abbr evi L o ARG L JSME Bk ein 8 aquby Brming upits
aci d. THee atibevdaticat {EHE" iEus@Aterdin .ersﬁe'tbmén@ﬁﬁfGCﬁor
enzy rreJr alfb re\jla 101 %Meimls 328 R¥tein for intercellular-adhesion molecule 1.
The abbreviation “DAF” is used herein for decay-accelerating factor.
The abbreviation “kb” is used herein for kllobase
The abbreviation “DNA” is used herein for deoxyribonucleic acid.
The abbreviation “RNA” is used herein for ribonucleic acid.
The abbreviation “ELISA” is used herein for enzyme-linked immunosorbent

assay.

Brief Description of the Drawings

Figure 1. Flow cytometric analysis of ICAM-1 and DAF on multiple myeloma

cell lines. .
Multiple myeloma cell lines RPMI-8226, U266 and NCI-H929 cells and normal

PBMCs were dual stained with anti-ICAM-1 and anti-DAF mAbs. The anti-ICAM-1
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were dual stained with anti-ICAM1 and anti- DAF mAbs.
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%ﬁo&@%@tﬁ%éﬂgﬁe&ﬁ% seﬁﬁﬁ@ o/ C(thln%ﬂlsC@VAZh'fB?% h. Error bars indicate
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phe staodazd eposmeamoﬁmadmplmtﬁhv BPMpf or 24 h and 48 h.
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Figure 6. Analysis of DNA'fragmentation in RPMI-8226, NCI-H929, and U266
cells infected with CVAZl. ' .

RPMI-8226, NCI-H929 and U266 cells “were infected for 24 h with CVA21
(MOI~10 TCIDsg/cell). Total DNA was extracted from infected and non-infected cells,
and fragmentation was assessed by agarose gel electrophoresis. DNA samples from
myeloma cell lines RPMI-8226 (lanés 1 and 2), NCI-H929 (lanes 3 and 4) and U266
(lanes 5 and 6) are shown. Lane “M” contains the 1-kb DNA ladder. The DNA extracted
from MM cell lines cultured in medium alone are shown in lanes 1, 3 and 5, whereas

lanes 2, 4 and 6 contain the cellular DNA extracted from cell lines treated with CVA21.
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fromnyeloma cell lines RPM -8226 (lanes 1 and 2),
NCI - H929 (| anes 3 and 4) and U266 (lanes 5 and 6) are
shown. Lane "M contains the 1-kb DNA | adder. The
ext r ac figrfer Bm KM del pUrging$ crevlﬁlelr@eamewn%?eaﬂéﬁnﬁgrrb ftures with
?Bﬁv %)ovvn in lanes 1, 3 and 5, whereas | anes 2, 4 and
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RPM - 822 an I s. Figure 8. Analysis of
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anti-CD138 and anti-1CAM 1 anti bodies. Myeloma cells

tWere peeitize ;f@rsI%Mel P&PleFWHPeé&B} e JIrpRT Hplearadrgnt of ghe dot plot
U(%%lr )3\;/'1@&1\4 ?]‘3 FA@J%% ’ o Bﬁﬁ% oPliRd cERDid 38 PrebM ltumor sample

proxi the cells in the primry
tammstedmfrﬁﬂ)i%opbsmaedlsof CD138+ plasma cells. (B) The

clini Cjﬁ)meﬁd%%w g6l lrro\{ir%m tfﬂ)%l[ﬂ?ég ] on8%§ tge}ie{hfected with

i nf ect F 1. OUS concen

cavael df6latiogy @cwtchnﬂraﬂhinbl fridocanears calb gk dnibitianPas assessed by a
assay. The raph i ndi cates' t he percgen

of cell . .
SV apay. T gapH RN e PRSER 8%?F?ﬁt1‘?§§"l?61ra%§f&%’|f@mm inputs of

#\q{;lfsfor 5@@@1 Capac:| ty of CVA21 to purge nultiple
asma cells fromclinical bone marrow

sanpl eang(me 9THeanseite OfKrY AW sampree MPbRioBYPIOR® Motna cells from
V\@S |a5;§:‘:)1bat§g Ws&lﬁpfee'st her no virus, -2. 75 TCl D50/ cel |,
ce

11 TC D50/ cel | and i ncubated for
72 h befA)yr Fhabahy siangwisaniplé iom paticot#dls was ineehwtes with either no

PSR B YR HBRESHE o 3 mEbtEep FRL Wbt r 72
?{éﬁnfgeﬁﬁa%%; t ;éi?haﬂllﬁw Wtﬁiﬂ ﬁ)d :aﬁés‘s meelbaaenéaegelt d)ﬁmyeloma cells still
Caltve (Gl ot sl SBERIVHR PeDiGBIR SIS, b T abr il & BrC antibody.
e’?ﬁe]llgé)ﬁlyglloﬁ{a c{eﬁpilegﬁd"{ﬂl%@aﬂer purging with different concentratlons of virus can
be seen in the bottom right quadrants of each dot plot (CD138 /PT).
(B) Photomicrographs of CVA21 infected primary tumor samples infected with
0, ~2.75 and ~5.5 TCIDsg/cell for 48h. Cell clumping can be seen in both virus treated
samples compared to the no virus control (x 40 magnification).
(C) The percentage of v1ab1e myeloma cells following challenge with different
concentrations of virus, calculated from the flow cytometry data above.
Figure 10. CVA21 selectively purges plasma cells from MM and MGUS BM.
(A) ICAM-1 expression on CD1 38" cells. A representative dot plot from patient
#005 following staining with anti-CD138 and anti-ICAM-1.
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ane A21 infection. (E) In vit
i nf ect Elguaﬂdil KA dndn@) olFlommﬁﬁrlé@nﬂb’@moﬁé@AMrﬂ Sinéé)AF on B cell

dlesc%logl%d B prolymphocytic leukemia, acute promyelocytic leukemia (APML),

monocytic leukemia and multiple myeloma cell lines.

(A) B cell lymphoma cell line SCOTT, B prolymphocytic leukemia cell line
JVM13, acute promyelocytic leukemia (APML) cell lines NB4 and (B) HL-60, monocytic
leukemia cell line U937 and multiple myeloma cell line H929 were dual stained with anti-
ICAM-1 and anti-DAF mAbs. The anti-ICAM-1 mAb was directly conjugated with FITC
and the anti-DAF mAb was stain‘edwindirectly via a secondary conjugate linked to PE.
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infectious virus particles post infection with CVA21
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as reoviruses are sui use
tﬂhe@tmalﬂl a@bed torﬁdvel@phmpesre@freaimen‘sr s, there is st| [

a need to dev ved treat nt . As..descri . .

eror n, A HesPed Doty B rrosb SRATEOH o ViR ERGEH 26 Picomaviruses
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@Qéb@m ¥l emopsiate fiadustion 8F cyferBhist ek Vgl Il sHthesis, and/or
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importance including, but not limited to, mice, dogs, cats, sheep, goats, cows, horses,

[0

pigs, non-human primates, and humans. In a preferred embodiment, the mammal is a
human.

Death of the cells will typically result from infection of the cells by the virus,
and may be caused by either lysis of the cells due to intracellular replication of the virus
or by infection triggering apoptosis most likely as a result of the activation of cellular
caspases. Once lysed, the cytosolic contents of infected cells may spill from the ruptured
plasma membranes, and antigens including cell surface antigens capable of eliciting an

immune response to the abnormal cells may be released. Hence, treatment of
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The Picornavirus may be a recombinant Picornavirus from two or more types of
Picornaviruses with differing pathogenic phenotypes such that it contains different
antigenic determinants thereby reducing or preventing an immune response by a mammal

previously exposed to a Picornavirus subtype.
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osed ta a Picornavi.rus. subt

%g’%g%s B v OH.‘Lelj‘l %\t}'gﬂ{) n oK u:ypfnebp%%,tpr guwa?atwg 0 hPR neoplasm Such

B St BERT Péi'ndvés ahbemérobi f tHeMOiHis Qhd CRARE GhereBy trB&lt in better
i'ndi vi dual subject. A conbination of different

sefestiyitesf BAQIBY. different strains and/or different
spec! epp Aot | 6N RAACRL B CREAM & Hﬁlbl@asn with other

as Coxsackievirus fro erent species of aninma
n:hyrapmtmg@dntsj fFod esdmeld tha RisoPiavionsuaey beedménstorsd with one or more

bi ochem aI t ret reat ed
BRI 57 Ao DRt ay, ebish bRyt T up Ry The additonsl
tidaRSENDr REdoBpelsy cﬁdﬁpeﬁiGStdrager@fa 06 Hikennéngl majmhaSH ahe same or
pretreatnment renpves tgg tj’ coat of _the virus
{Cfle pipgt

rif{feeRbTee IO IEQUF IS o8 @8 thg WO@P“F%“\}F}? fyention,

The Pi gor pagihps ¥apRe RENPRbShERI & JéaBfhdtidn thercof, may be
conbi nation wth ot her t herapeutic agents. For exanple

taveniPistavechdni eamsbinationbavithdwinai et ened ¢gis ¢aARabde qfpodulating or
gsglﬁfgﬁ%gselm at %ﬁhﬁ}{es)esgégsg_erlhghggxg&%)duglr Féiﬂg Ccfeea?e or In thls manner the

i‘cornavir I'ona rain
seinahl pafishe aespepsc b sheo indj;*a'dwl atootird?i infectiov i lma,ys bmiij!tered thereby
dlff rent tor } rement

e a5V Lol G 6 PR S TGy bl s

Aeilt@orﬁél rt{isicalB4asRiEt ChsbRi eRIfReME bt $mmke e@pbnsreaﬁ h@BAgent capable
thereof, may be admi nistered in conbl natj on

one
Oqf W@pﬁes%l@% m‘lsln‘g‘@mgbqeg) Qase. m’.‘stﬁﬂnést F3rg ISrOfSIBB%wé% ﬁl‘g SLg}-pressmg an
ﬁﬂgﬁ}ﬁea et QDSE ah ﬂldtl\nﬁ aindick dyabndf hﬂlﬁwﬁ{lﬁa&%@esdrﬂ‘)ed for example

t he natur a i mmune response of the
i indihei Mengk IndrxyThJaﬂeemthftk]mquqrdy&kﬁO dhe, ¥ bigehouprebiaign, NJ, USA.,

ef er.abl effi viral infection
tﬁ?ﬁ/:?)?te tﬁ%f)lw G Hﬁawgﬁ?(ﬁgerrglﬁlef}'aﬁ%te?%hute come. Typically
t he agend Pieapabires, of cahbiaatioipthareof, nmayrte used pocrarbinaticanwith one or
agent capabl e of su re sing a nse
AgerR hegabapReugs 9 FRerER O RER Rl G PRty faptineoplastic
I SRRRNEE dleibrfBEd 'féldé;aéhfﬂ@in TEMra@SIndeUMBReddil BditdsaMerck & Co.
are described for exanple in The Merck | ndex,

'I']mlcr P\QEWhWSEcﬁt@tmn NIVEISék Borceramphe theARicomMyige may be administered
r%‘mc}%ﬂ%a}#e e’ ari]é%l?s CSH% e Sad?fam";‘@inc Ntak§l, fluorouricil, melphalan,

of a rei y reference
01sp1at1n alpha interferon, COMP (cyclophosphamlde vineristine, methotrexate and

prednisone),  etoposide, mBACOD (methortrexate bleomycin, doxorubicin,
cyclophosphamlde V1ncr1st1ne and dexamethasone), PROMACE/MOPP (prednisone,
methotrexate  (w/leucovin  rescue), doxorubloln cyclophosphamide,  taxol,
etoposide/mechlorethamine, vincristine, prednisone and procarbazine), vincristine,
vinblastine, angioinhibins, TNP-470, pentosan polysulfate, platelet factor 4, angiostatin,
LM-609, SU-101, CM-101, Techgalan, thalidomide, SP-PG and the like. Other



The Pi cornavirus, or conbination thereof, may be used
in conbination with one or nore chenot herapeutic
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Anti neopl astic agents are déscribed for exanple in The

Merck I ndex, Thirteenth Edition, Merck & Co. Inc,

Wi t ehouse Station, NJ, USA  For exanp L} t.he

Fheethaipeuls asaptsackideiafndefiectesiis ol A8 TH R e ncluding

%Qﬁ%ﬁtg?% TSHERE @r?el ?rr J:l‘ﬁ ifdcill @phoiﬂhﬁﬂﬁ&%ﬂdQTdsfam1de nitrosoureas
éls ha i erferon

(imojmimg rcanmlmue oﬂemumm; rssmurstn@ andestmqumat elkgthgulfonates including

re sone et o ( at.
&u@ Eﬁp ﬁu ZH%'?)%OH%%F%P% dggp@\?ca?g eog%% %&%{ﬁﬁé&v 1§eélrudmlg ﬂnotepa and
%@ﬂatﬂ&hﬂ&ﬂdlﬁﬁﬁk@sﬂﬁehmdw MERRingnmetiioireaig pyrimidine analogues
met hotrexate (w | eucovin resc b;é‘? doxor ubi ci n,

cydrdpaospHERIRECILL a%BPsinGt BIBEIONKE TR EIITYT o PRAAGISE, mcluding 6-

r aRgtitimeGARREALIR) including acti D; th

R o oy o . Th. a7, o D e

pethrayahngso |119Q§upilﬂgt @oxom‘tgmg; &leqrml@r m;ton@ﬁ‘@q ost 31@4 nmethramycm
M 609 1 h t

08 p Pl Mol SR Db Sy SEucias s

ahisydliaheng agglan urmhxlmgl claqslam aan‘gmqumast Blnejglcomm@h mgy be used in
mechl oet ham, r ambuci |

&| ng% age (HP n?q.rg S?grhq?%nycﬁ]il’t h g‘g:igﬂr S é/lncnstme dactamyecin,

gﬁ’&éa‘r@dzﬁ% et bP Bacattpihs! for@xarBpRLGE th@ereamiient of melanoma. The
treptozocin;_al kyl sul f onat es |nclud|n

tRicerpavias maebe gpeslginFempimpion ygth g{rq@%mom ﬂégsplatm and carboplatin,
Fi g%nﬂlg f&hihgttleeg GRAr IvASHAORLLY | PhelRBknBplel OF CRemotherapeutic
acl ogues | n udi ng et hotrexate; pyrimdine

aagahts gthets maychel dbary 1r5cfnlnbmaqu aeith the Picssnayirus, for example for the
%%B_ﬁn SIFS)S & Icgr%%ear?ﬁlngg@gﬁIdﬁ%pﬂﬁ%@?ﬁﬁ%eur((iytoxan), methotrexate
G(Mé@hcﬁitbﬁﬁ lMé}lalﬂéjl Folead;t | amdnyfbiorolacil h€Fluorouracil, 5-FU, Adrucil)
ant hracyclines inclu or ybi cin,. bl

byl BN YRS, HOMANEE SO ghetnd fuorouracil
3%@%@@ GAFR Doxdiideih RABNbhAnpa @}Mdﬁh@ﬁﬁlﬁh@dﬁd Ebbfdiated AC];

m scel | aneous agents including cisplatin

BPexquitbiam. (Ahiampictd rand iyelephpmhamide weh HaﬁlﬂeWTﬁéQl? oRoxorubicin
r f Dl cr \ [ d

LA, GPOESTLLD! S g LS o, o

f fiviorextacip @tlﬁawrcheﬂnethbrapatdnwst usedl foretreatingevormérewith breast cancer, for

Pi cornaviru ed,in conbi paLi

R e I S, AR N g (oo
{abRe (N¢RARRN cancer Further exarrpl es of

chem) her apeutic s ag[ent t hat be used

conbi nRETIBbedPDIFCtS hcBe RIFPFIAVETS PLAORRARAhPsPT gy be used in
€h

(ESPAIEL P ReapeEpssn o ki ik guBosahat e o esmen

acrﬁ:inj/élumawﬂabalhdcmﬁﬂmmf@m@mell 1tmnd,a@$qm¢q qﬂ)om e.

(adr oty Sy oo SRareelle) JBMCIR Y AfnisREREECbE R Picomaviras “in
[[Eliéig&ﬁ&ﬂdﬁt’ n\évﬁtﬁdccimeﬂw grédsr)s aighitm;ad:lagphts,s phchniasl eone or more additional
abbrevj at e xor.ubi ¢

CPePTRR AN WOk RGP RRYY PRI hens SR Bletpg, en imane

(%IQ,?&I%HV 6 Bhe drombrvvestimyplaMc afdiEs, opbasPigTb@dministration in any

icin (Ellence), and-
manner in which the Plcornavn'us and additional agenti(s) have therapeutic effect, such as

an overlapping temporal effect. The members of the combination may be administered
simultaneously or individually in.any order that provides a desired therapeutic effect.

‘When contemplated for combination therapy the Picornavirus and additional agent(s) may
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treati ng wonen with breast cancer, for exanple,
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genti tabi ne (Genzar), and déapecitabine (Xeloda). 5 It
wi || be appreciated that the Picornavirus or
conpi natl on thereof may e used | ination wth

Kitsoliin PR ﬁfdggxtp@ oF ﬁ lﬁ%ﬁ@pgﬁte&em Iaédilcklh foras Fmth or without
SHGPcRBnd f(ﬁ%ffﬁﬂ%ﬁ&f@ﬂ%@ﬁ@@ﬂlﬁ@ﬁ halpreleni ﬁll%nuonl m%y also include

prot easonme i nhibitor and arsenic trioxide

. apmre@@rap@u:ntSh as r@@eredroraasndﬁmqur fa icondust thagnethods of the present

%&‘{’u%ﬁv' {1&12 as 'b@lﬂ%?snpﬁqzﬁt FRnteM 11OR% % d&‘tﬂ& inc ude containers for

ents, such as one or nore
Fho@emga:he nusiess comgoatsrend imgentiesclpablng tk la‘r Pomﬂonents in the
1ﬁﬁ$ :gﬁ or stlnulftlng an i nmune response, or one
¢ PIFEgPIL et agent s, neans use or
adm ni ﬁtwlﬁtbeoapprém@sd/ tﬂﬁﬁﬁﬁﬁnalcéuﬁ/ﬁal e@npmuﬁisqqrma\fmrdnaon include
and addi tional agent(s) have therapeutlc effect, such

ROTEOSHIPET |05 hE HYcoarpbraln Bsiel admiuree Y8 copr mpge additional
i.n%;igb%lgtca? ;1 QY RevRENihGsRbnd! BthirARGO Hsﬂ’l)éoﬁ'é,v1rus as the only

any order at provides a desired
Uhamapeumﬂra@ﬁﬁeﬁmntS When contenpl ated for

comp n@; I Iglggj)%lg\%ﬁ’ﬁ %%Qe acF ; %?s%er}gd q &%nl%ﬂ&m%d\gitﬁ bl Qﬁ“&ctlve amount of

agent ( st ca tuferorsu

S pasbadtt) ygensumoﬁstw Rgkits niayr mcudenbor ane ﬂid1dlrtnted to Lactobacillus
|ns r ct|o s for |str tion. Kits acc

AR AR AR rll A S 2&2%9%@%?@%% breve,

r QAU 16y, as desired to conduct the nethods of the
present 1 nvention, such as buffers and/or di]uents.
The ki tBhe hasmesolpgicalrengeie —cwrk ap harksmia lymphemmgnd myeloma - are

Vc%ﬂ:é%y%n%% Bﬁe ﬁ}gﬁ grb%h Uf 1 1& ﬂgsulés'ﬂlg Ha&%aﬂ&&ggcal cancers

conponents=in present invention
véanl grber apmmelcﬂuatoads dihsepamabalr callsentwitieh cesntheyioctwnig the blood as
gf t he jnvention i ncl ude conpositions of the

WFMHA rus i n physi cal adm xture with one or nore

addi ti opalallyher RRQUbHE (ﬁgﬁéltcéﬁé of @& M&hdtoRgic cancer express ICAM-1
conposi ti ons conprising a L gor @VI rus as the on
t%‘@d%ﬁf i c‘e‘iﬂfqail?/e@éﬂ?a@*esweﬁﬂ el of & h%@tmgwn%ycmover-exmess

W /69D & r@ﬂ-ﬁ%ﬁ dhadicepkf ?Fetrﬂa\(ﬁogimﬁ’fﬁburs or cancers

pr0|ot|c age . loticC agents rraylncue-
bhat weeparuculhnlynsuwpillbie Ltadtetabvamtl by theamicthoghiof yke present invention

5]]‘?15 5%115%1%102{#% esﬁ‘lgﬁgﬁag,c il bﬁmgeﬁlﬁgﬁg,' Iﬂo‘fl-Hodgkm s disease,
hIGI@Bl@H?i}ﬂ@la(; alnd dgmphoma.- Bramphks dfdmkl&amfila Jindlyde atrareamsd limited to
Iona - are cancers arising . fro r ow ls hr d
o i P EFRS kPR HaRdHa T8 ?% R° R @ chronic an
gl ﬁ;qb][ﬂgi FHATLS), or separated cell's in V\,hl ch case
ey occ in the blood as | eukem.a's. Usually

| east Ebm&cgfnalvms isclypigallyf adrn@l%@ﬁ%wbw@%mmﬂv acceptable carrier
&N efiRe, M phosphate-buffered saline, to the hematologic cancer. "Administration

to a hematologic cancer" indicates that the Picornavirus is administered in a manner so
that it contacts the cells of the hematologic cancer. The route by which the Picornavirus
is administered, as well as the ‘formulation, carrier or vehicle, will depend on the location
as well as the type of the neoplasm. A wide variety of administration routes can be
employed. For example, for a solid neoplasm that is accessible, the Picornavirus can be
administered by injection directly to the neoplasm. For a hematopoietic neoplasm, for

example, the Picornavirus may typically be administered intravenously or intravascularly.



and/ or DAF. Usually at |east sone of the cells of the
hemat ol ogi ¢ cancer over-express | CAMI| and/ or DAF

w@eowparm®is t o non-mal i gnant cells. Hematol ogi ¢ PCAUR®S/001257
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or cancers that are particubarly susceptible to
treatnment by the nethods of the present invention
i nclude | eukem a, nultiple nyel oma, Hodgkin's dise

S
TS -cMEDe; UEVenaye sk eripesydisy A S &%éu}g}‘?@h iplé bolus dose
ﬁﬁﬁ@élﬁsop lﬁb‘s%ei%% drp L4196 vEiHus %f@teﬁpforl égﬁh{gﬁg vkiflg a drip. For
oni ¢ myel ogenous em a, acute’lynphoc
Imaubhsma tiioALdry not t@nmh}l accamblb ymifive die |b@d3’se$]4€he&$1 metastases or brain
PlcornaV|rS|stpc r,
oo sy AR Sl B Bhell B € B Srancpored
sz@tEﬁﬁ@ll@ fatthiclr e tealyi sfethet maimhel Iaadahﬁbbg ireachathe areoplasm (e.g.,
mnlstratlontoahermtolLﬂ&can |r11d| at es b
iRty PTG RIS TaERTRF O or SHOTIA K Yrethif dricgevirus can be
%@ﬁmsfer&?&fr@&l‘ystot 0Qie8d kSliddhedpMnt)eimdroliOgHes is BWAERI: systemically
route whi ch the Picornavirus is adm ni stered
atbrthl thes hold@ formelasiesesn, Ehe riieprnayirigeHney ealsqyibq administered
e h S a
CSREAIL SRR OSBRI S5 AN, ol pusly o by
hﬁhﬁﬁtﬁdmpe@y For exanple, for a solid neoplasmthat is
accessj bl e, ornavi rus can be adm

'} oot PORTBTaL o P e RS b s PRI Sccoriiie methods which

heaetRRal 8bi hobe @l ashary odkileXantHee artt Bed Riccodnay¥y risy include a
may typically be adm nistered intravenously or

i pharmaesstealliiacgentelle E3keh |dduent RE/Qy aBY del i very may
be adml SHE Fsgtléfﬁs‘a Pﬁé&ngé SdffiniTtdl BY SstLRbLHE rSasE In general, the

injections of via s infusion into the venous system
fmnlmsmmpk emaysibeg adzmdmtpredFlm the gareasarel (hat iatrevenews, intraspinal,

OW%B?%?E??%S ﬁﬁili;tgan%%s\ém\éla b oratl '8? tcg)%jay romt’ @r’h oL Pa%gag‘cﬁﬁlmstratlon 18

cornaviFrus is a ere
Meyhe hatedfaltrbate. 1t can be transported systenlcally

t hrough the pody, of the and a
neopl gglpﬁ CRTISTS, c}1ﬁ1@p‘E§t ﬂ‘éiga 11]|uyant§ ﬁ?qsg{)@nﬁqépg;a #h n terms of being

| QIR RC WAT thi) othéd [fRtdtidnty OF Yhe Lb@pbYiaEH Nad hotS ddaRrious to the
be adm ni stered directly to a single soli d neopl asm

wieeipéeni therépdn i s carried systemically through the body
to met
géoglg%g?mgé&lﬁﬁﬂﬁyé& ab{8Xaft e?QOIb&iHents are demineralised or

adni ni s ere aneous traperitonea
t dipiiilbel Water; ealalel splutioac vegetaple bﬂagi oidd sugh ap agzgault 911mafﬂ1yNer oil, olive

al ation,s general sui tabl e c
o BROBRBg A L BT ot Kot KBS GFTGhCar EpRRR o olive ofl
t @tldAgsed Gf, 4igd DAY sessk o], brachib @il cevpduneit;osiiéongl oils, including
may i ncl udé a pharnace ti aIIy accept bIe carrier

dpolysiexangse/sueh %) Bt . Pofydlogasiep JERY o REIYRRES B8 dnd methylphenyl

Q1 x%fl@dvchxmﬁts?lm%g ﬁlﬁl‘é&ﬁ’%ﬂs'ﬁcﬁ%gel{cﬁd phf€fin, soft paraffin or
ositions may be adm'nistered by the parenteral

( suglane; ntellwtessoudsrivativeas shetal assubethyhneeligloss; ethyl  cellulose,
| gaﬁ*;arrus?%@eﬂmosgr al or tgpical route, aﬂ%\@gygwa{ﬁge@mggy or

on by the par Yenht eral «
hydroxypropylmethylcellulose; lower alkanols, for example ethanol or iso-propanol;

lower aralkanols; lower polyalkylene glycols or lower alkylene glycols, for example
polyethylene glycol, polypropylene glycol, ethylene glycol, propylene glycol, 1,3-
butylene glycol or glycerin; fatty acid esters such as isopropyl palmitate, isopropyl
myristate or ethyl oleate; polyvinylpyrolidone; agar; gum tragacanth or gum acacia, and
petroleum jelly. Typically, the carrier or carriers will form from 10% to 99.9% by weight

of the compositions.
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del eterious to the recipiené thereof. Exanples of
pharmaceutical ly acceptable carriers or diluents are

dem neralised or distill.ed ter saol ut |

veget abPSeCOROsHIOPE s ’sbl?éﬁ Hﬁé‘é]neﬁj? grlagméﬁﬁtfari&%y injection, in the
Ofipkm o?laif¥@mBhtion é?ﬁltaf)}%%re&gl ﬂgbsﬁoﬁ‘{é@cﬁ a@'chpsu%s’é%t chySlets, elixirs,
such as peanut oil, safflower oil, olive oil,

cbrt onswda, dhl thendorre Q:f bn giabamd Grsam fradefion ehitabdy for t0pical
SRS iy T OB e AL IS, PO G rorm
Nk Iaslinphﬁrwjnnﬂ:grl iphalb{iox aneh ,S/byémtrdrmsénhln%dmlrmsnr oral inhalation, in a

%{ gtlﬁ Cz%s %g%ga§%le%l ul du@@é [}@E g,SOf tclu%npg&sf ' Dtratuscular or

qgtrbvglﬁﬁgl &kibyl cel lul ose, carboxynet hyl cel | ul ose,
sbdi um cargmoxyrret hyl cel | ul ose

or
hydr ox§qsrasigynisartinn e esable pIukon g1 Ruspesion, mgp-toxic parenterally
e V\@Eﬁe %lﬂ?x&@ lor Qhrrd Qcﬁf RARR! Rid RN Eo1RAG, |‘1§618£1% saline, phosphate

pol yal' kyl ene gl'ycols or 1ower al kylene glycols,
lurff@thhha eplwinpbaritl/] énﬁeorgdlwtﬁlycobol ypr opyl ene gl ycol ,

et hyl eg%Pg 8?"3%1: les &r %Et%%]te rxls%rrger% %i(ﬂh ntg’ eic:lgpér‘l:ﬁ:sy én%naedjuvants for oral use

gl ycol eSFEPSiE
B:Te) ofilE) mdanlmzabm ﬂlqtlﬁl, pa&ﬁ@ﬂi opydiumy carséaectioncelubyse, methylcellulose,

oleate V|nlproI|don tragacanth qr. .
aaéglga ealgg npg 35 oS téqgagantlﬁ-ya@%sia,yguqrﬂs& soﬁntol mannitol,

CQé’létir%ranﬁrle&ﬁ‘ﬁrf | BY &ddiidd th%ég o¥af foeubBfhd MaP Qoﬁ%nbésﬁltable flavouring

wei ght of the conpositions. The conpositions may be
rrdocqio@rmgSaaﬂeatSf oWhgariisad 4 rcapyudm fasyn thyj eapsplsh manbe coated with

t 0 f.or 0 e f.or [ 0

&?ncéﬁég% cgup?is}ulagswc llet%so?lﬂgtg%?{eet SJr 3?{??}#18 dﬁkg&ﬁté Which delay

edqmmmdg@trom n the form of an ointment, creamor |otion

suitable. for taqpi. strat o) in a . .

sui t ab‘f*g’uﬁ"?ﬂ s g ?I? %bﬂ/ IZ“FB% ewugfﬁeg%r ofbigkening  agents,
f Srefarsativiea Wactefioideastd Kufﬁdrih@fagﬁ’ﬁs by inhal ation, such

as by intranasal inhalation or oral | nh%ngtl on,

for m stRichinres des orghrdRinisTAHion My fogtain g s aeﬁ%t%l%m human and
or 1 ﬂe%ﬂimdc@ﬁﬁcﬁw PeAthiRE, ngée%éﬁveﬂi%%ﬁegrﬁin@g:t laPéhts, diluents,

nistrati on as an |nJectab e SO|UtI0n or
sflayoarisgo roatinghagenis, ergsarvetivess hibrigants eagoabime drlaegants. Suitable

i o3 A BB L35, S0 gkt i,

Pea@bystyeiethydtofiutdse cﬁolniyethylnfpé edycol. SSiiitablel svedenerse ns:,lude sucrose,

NP TR TR M S————
Cﬁﬁ&ﬁxmem&f&hﬁ@&é poBseylTREIN0AE | dudt 898, x&BHNUFIm, bentonite, alginic

al gi nat e, gum acaci a, ﬁ%um tragacant h, dextrose,
said dgeagasormltable difa $t1@qludegéacgtspnéorhﬁal |TBitel ndexfiqse, kaolin,

?eqfuidsg ncaichﬁﬁ Flétef Qi qHh A AR%or lﬁﬁﬁ;ﬁﬁb St tSEH?tlaﬁle flavouring

avouring an outings agents. en used i n capsul
f agemtst 1he1udapspﬂeeralrl‘rayl bid of yantergresing pherry, orange or raspberry flavouring.

Suitable coating agents include polymers or copolymers of acrylic acid and/or

methacrylic acid and/or their estérs, waxes, fatty alcohols, zein, shellac or gluten.
Suitable preservatives include sodium benzoate, vitamin E, alpha-tocopherol, ascorbic
acid, methyl paraben, propyl paraben or sodium bisulphite. Suitable lubricants include
magnesium stearate, stearic acid, sodium oleate, sodium chloride or talc. Suitable time

delay agents include glyceryl monostearate or glyceryl distearate.



conmpounds such as glyceryl nonostearate or glyceryl
di stearate which delay disintegration. Adjuvants

WO y@bo#ioly i ncl ude enollients, emulsifiers, thPCRaN2M§001257
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agents, preservatives, bactléricides and buffering
agents. Solid fornms for oral adm nistration may
contain blnders acceptable in human and veterinary

phar meeigiidi ferms &f@éﬁll@@nn@%&n@fﬁ%ﬁ[ sontginsinddiony toi{le above agents,
aofouid ’caﬁiéru%‘ﬁgtﬁbl 1HMOLYHBYSnclERaRE, ABERER a5 olive oil, peanut oil,
preservatives Bricants and/or time del ay agents.

Sesdadbid, vinfdersoil mafﬂuj/eergnhwawhmcal cgednat piheliquid paraffin, ethylene

ng gy‘?ﬁ?@?@i} [;ggf%logl i%ét grgegglg‘e@hy hgﬁéele SFO)PC 0?1 isopropanol, glycerol,

Sty ahbbolsvmgljeﬁ@ie@ or Akl theresfose, |act ose, gl ucose,
g;gﬁ{ ;Saqrggel%é[%s %C quﬁ{ gfr@pgﬁ%q&@?%%f%dl lilsqlr E%ng@rgget éiggersing agents and/or
ltYéﬁ'dfﬂQ @éﬁfsm $IFRDR sugbHdir B eniANERAR s@UTAn carboxymethylcellulose,
oni te, ginic acid or agar. Suitable diluents
|m@ﬂhM1@@1hI119$ﬁr, bﬁ@roxmpnylmthylﬁawﬂp% polydeRylrygeolidRag|spdium alginate
lAcPi a%oh &Meccﬁégé?%lﬂ% %gmftf‘ oD 18kt d?o@y&{yethylene esters of

¢i tm p ate avouring a
|may acids pmaqmsrsmant: acid} polyokyetiiylevcrrogtritpd eemo- ohélrcplyate -stearate or -

glaan 2P &Hgfxﬁzlque”%%lf avour{ol_ngg a‘é@t abgefﬂa 2?1:; rl].lgate %the like.

and/ orTheetdnagdiyhsd Ford @il a(ﬂlﬁirﬁ)srtrahbﬁl maysﬁmh&, d&ﬁtp@ﬁe one or more
fatty al cohol s, zei el l.ac or é,l Sui t abl

predBifyiag pEEYs. %@tﬂb&@%@aﬁfmﬁg sng%glp © fisParsing @ents as exemplified
fabf guRAd Aaeahth.
2N RSBANESRL AR iy oY pnt e
| ubr i cMntt@ds rfo,lt ptbeam@ rpemnwmlgt edmindsirablet @anwﬂams cire apparent to
d| u r I t
P%ey rﬁég%‘ﬁ §9%ne Hn&f%@ ¢ gcgry %ﬁrﬁ% n%élt%e(ge;(% EH g‘?lb S%antic{gg‘;ﬁennngtons
dPl’;?etrmat@tlealLSqwmb f ithrsed. 0 MavkaPulblidhing Songiainpn Bastyn, Pa., hereby

contain, jn addition to the above agents, a liquid
cRFPPRTateddy FEEeeeFiR-d carriers include water, oils

such aphOldpi@l Bbrmul ARAB W td breserSiaventioh) corﬁpﬁb‘d E@lV\ﬁfthG ingredient

oi l, safflomer oil, arachis oil, coconut oil i d

p@gghcq w1theppg, [og rf@or@ g&@@ptabﬁgr %?P‘@n @n@(&p@@paﬂy any other therapeutic
; anpl

i?l%%er tgya¥1g %ﬁf’f&%?]ﬂ% {/gdgrﬁil?ﬁdggtlgl? ﬁ?h[@?u{qgsd or semi-liquid

t mepaan‘ions&mablnsﬁoo rpsneftmltlon rttougl thar skinrtatthe rsltmri where treatment is

;%rghllggc{ sggl?n?%bﬁlgneglllé %5103132 egxgg,n 1§tn?eﬁlg4 of sgegégg&g 'dﬂ)cf)s suitable for
ﬁﬁ{jrﬁﬁiéﬁﬁﬁéﬂlwl tﬁ@%e%d,l:eascﬁlnloﬁfit hyl cel : ul ose, y

r oxypr opyl ne el | ul ose, paly-vin one
o unDH s ton e yEseRt chBno vt dmite Self ditigpus o oily
agitiohs op %\héﬁgﬁsl(l)r?sc "[tHEbé‘ma? 8k )S%M%W cﬁéb@l Be9c@fe ingredient in an

fatty acids such as stearic acid yet hyl ene
smugouso solutio-ofor beptearidal and/ex émga@léalo&gent |aa@/pata@y other suitable

rle X%’}R;eh Xﬁcﬁﬁ@m‘%ﬁﬁy Fﬁcﬁmi ﬁgﬁ Qarfe Rivd nge?& €The ?cfsﬁﬁfn%ts%lutlon may

rat e emul sions~for or
aﬂhﬁh nbsteladfiqn byafiltationh eranstemedi s 0 rseitale nomgainer and sterilised.

Ieg%{'lﬁlaeg%érrg@é g git;}'ae\geg t ablgglag}enuggl.esfl 1ifn¥J gagmag At 58°C 100°C for half an
hour, or by filtration, followed by transfer to a container by an aseptic technique.
Examples of bactericidal and fungicidal agents suitable for inclusion in the drops are
phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and
chlorhexidine acetate (0.01%). Suitable solvents for the preparation of an oily solution

include glycerol, diluted alcohol and bropylene glycol.



above or natural gums such as guar gum gum acacia or
gum tragacanth. Methods for preparing parenterally

wW@evb1 ™14 abl e conpositions are apparent to thPGEAU2005/001257
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skilled in the art, and ard8described in nore detail
in, for exanple, Rem ngton's Phar maceuti cal Science,
15th ed., Mack Publi shi ng Caonpany, ({ %r e%y "
| ncor potianeeranyling fethe FeecHdREIH O fHu E&BP%%Ullable or application to
e{ R Tiihald oS Ohn tdie 18{1&2 My b&ﬁ’xﬁﬂéé ONsterIOMREGR Hution optionally
ive Ingredi'ent”together "wth one or nore acceptable
&antalrmng,a tzavtbriopde xmuhlrrlay s prepetedrbyt mesthgssgiingar to ﬂlOSG described

d | b
B PDn n TbreBator ghsbSy LebfY pf BRERl for application to the

RERRALPLES Rhaldi dnalplst tb @x&stﬁeﬂ@ﬁv’(@inddn cbhhﬂm ghint hﬁh&k ian alcohol or
to the site of vvheretreat i's rfg’luhred sucp his oil.
|ac#tPAe ARY/OT B RQiGHESeT spdiates y(i?mh et Lichas Gatpredl orgraphis o1

dr ops (§lhhabbigirhQfs 3 Paiks taé@&dhﬁg th tht RReRML inv@AfioPre semi-solid
nose. Drops according 'to the present invention may
cfmmrlatscmssqfeihﬁl astizg vewedicwr fopiepieraal| appligatipner They may be made by
s us L i i
é@lx %@é%e d&gﬁ%ﬁem ﬁl?lgl u‘{églﬁgﬁ gg PBM%& nglln‘{ 419nd B€in solution or
b;aqieﬁﬁlbﬁlmi ah aqneﬂmrorfnmngaque(d,mlﬂla@,ewﬁh argttasy ampnegreasy basis. The

sui tabl e prese tiv and, o na nclud

D3pis Mmay COMNTISE rhgg roGArbbRg such g&?fut%l ﬁ(@(‘lt §’6 iguid @ﬁr% gtl%cehol beeswax,
bemetafid ol a H}‘sﬁcﬂaéet EAR LI QT natur@ns{gdt et ds@lr&oﬁd{ldoﬁblamchls castor
contai ner and sterilised. Sterilisatjon nay

aciolizy et woo! fabetoi daivAGYS, oAy £ gh a8 g deig ecid together
f I fol | oned by
i P40 <08 hs pbyitte gyl R LBl o hnt que.
Exanpl”ﬁm ocbmpwtum mydedcoxamww @nyi mtdldb saiglegiast such as an anionic,

e faor.inclu C
rﬁa.J[lPlg.P P JIOnI00{C, Wg%a&%%b Qse %(ghfz%%f ﬁgt%ﬁ%u@nhﬁ(ﬂ%ﬂ)%(}{é%ﬂe derivatives
(tHer@df) Sperdigo agems dmat;easmemﬁetl egufs, &b%losﬁldeh&dﬁh@s or inorganic
sol vents for the EFiatlono an oacl1 Li% on ol lso b
i RetEide saq:}y 8% Flgpa icgp, and gfhsr gt %1{1 869? Ag lanolin, may also be
qhyg@iq. Lot i ons accor d| ng to the present invention
include those suitable for application to the skin_or
eye AW hesgemitlipieordministreBensr ¢ isRicernayigys are dgsjtrsod élfferent virus may
cfnlngﬁte?gé E%%i’laﬂn%% 1§ A oP R fin@isd ﬁﬁet Edct be Qn@ﬁgmﬁﬁé/ response to a
repare ds simlar to ose describ
qhemeuslyn admimmtemd viros,taind apoepaoétricgment mdy optond qungrﬁ@two weeks

:)(;{Cllp‘lb%;rsrg t 3@ Qﬁ% t(%Jl S‘Q’ﬂ éﬁ(?rtg o§¥ é;}%ﬁ%ha%n%% E)e %?r%[nie% by the attending

SitlyRiciahl SAbs prefétabllyC Gbg toowhidle ﬁieQﬁ@mrrﬁh Hés:)ﬂiotéprevmusly been exposed
noi'sturi ser such as gl ycerol, or such as casto b
ot toowhigha i magymal @n@‘éﬁﬁ%‘? a gplati ﬁt%‘m@i‘ 1nggqr)étsresponse as may be

a(?e‘fé}{r jﬁaﬁc??d ﬁEﬁtﬁ rhAVE Y dnBftisRk &l seni - sol i d

ations Ive i ngr edl ent for external
appl i cahivide Vatiely afmﬁnbelsmtm loyiterimasnbe emplayed JFer example, for a
Ol?e%i'laz 'g%l%h?a;ng?{ é}:i' s%ust% 'eoxsa:agﬁmgﬁatfb%v%gz etgeufsn?%?éno%&n ‘?ntratumorally,

u@ﬁnaﬁy,f intteghusostdrly, mtlgtbeuistyy csubnﬂmegusiy,sgra}bﬁstblsically or by ex
The asi.s

ovive ,m{gglag p& é]pﬁ}gﬁglllt; ?:915;% r“{ﬂ Ca[?élgcg\?%aﬁsc q:»rl%% E) aufologous stem cell

transplantation.

The Picornavirus is administered in an amount that is sufficient to treat-the
hematologic cancer (e.g., an “effective amount”). A hematologic cancer is “treated”
when administration of Picornavirus to cells of the cancer effects oncolysis of at least

some of the cancer cells, resulting in a reduction in the degree of the cancer, or preferably



a nmetallic soap; a nucilage; an oil of natural origin
such as al nond, corn, arachis, castor or olive oil;
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stearic or oleic acid togetther with an al cohol such as

propyl ene glycol or nacrogols. The conposition may

i ncorporate any suitable surfactant such an

amioilcte limsmtmont thereanesi ol T AFAERRD Badkeis of the cancer, or

}ﬁé{@aggﬁd%ﬁﬁlgﬁén OF ROLAOXY & %@Heﬁﬂ‘@ cgﬁﬁéd"l%; I)48Sof hematologic cancer
di'ng agents s as natural "guns,
celld (ﬁon&ﬂysdsé’l) by dlhe Ememamrumor ganic materials such as

silicageo S|I|cas ] i .
anol e gt 860wt i R e iy FsRL6Ai A may be based,
agindani Bt paat, i lo@%m@ﬂ‘deﬁh@ﬁ rofad t‘j,&p@ oﬁrpeccdnahmsg the individual’s size, age,
different virus nmay tered eac

ot pthehy

@enggrhiapd he Hme @*—tﬁé‘b ﬁ*fﬁ‘r‘fﬁ’ﬂ%@ thﬁﬁ%ﬂ%olagw cancer. For

RG] %U&erreaﬂﬁ@n@ b%%ﬁﬁﬁnvabrou@lozaa db@tqgl?rlﬁ@q@ffomnng units (PFU) of
trea? may extend for one to two weeks or nore,

slhcﬂmasrll@m@aji be vewsl, deprndingon sperific cagumeigngse such as the type, size and

tﬁﬁén{figafn?/‘ regga% %toi* &l Eﬁ‘hﬂgt tﬁg Xﬁdcﬁla‘ﬁp rrﬁlgl%tntaln greater than about 10°

ITus to w
mmufbus;iammebamw elscm:l 1@? tot dbowh 1 HPRUA er hretweeih about 10° to about 10’

g@{]{g E?ﬁt)%g{ag %})e@loélfailh N :?[Fm n%&é‘&% 8%331?315 X%e of viral dose

’%‘né@' BepMakeLidoued. 0@‘-{61a6b1§5tt1l060 igactiovd tvers] e pee cell, for example from
enpl oyed. For exanpl e, :for a_henatol ogj.c cancer 8
rabove 091 tadelton  F AfeRfipuRRyTab AT (RoR\ B B8 &g@m about 0.1 to about 1

19{'60@6%&?}.}11}* dr el 8RSk h %P@lﬁl 1 %'abbﬁ‘tt TOARBREhSYikal umits per cell, or
raocu ubcuianeous orally, topically or by
eﬁcomuaboutpi@rtg |abq,1tdf00 nmﬂ‘ec@mnfurabemtssoev\mlhuom from abayt 469 & Yabout 1000
teft to ay toI 0 ouslstem tel | transpl antation. The
GHARY ”faugml eé(fl‘ﬂ nistered in an anount that is

suffict I%WPlcbﬂlai/frﬁ@tmat}hBe taémmméuegim acsinglerdofe. ay. mu]zhilple doses (i.e.,
"effective anpunt”

ol
S S A A RSIELOL S0 € ST Sy, o

C&ﬁﬁg%ﬁ%lpe&tg QVeP! ¥ Heiodf oRldal£aRt weakd. OfTyphelly, in therapeutic
cancer ce , resultlng in a reduction in_the de

odpplibgiona theetreatmentpyeyle baispy/tha daratignpl Qteéil@aﬁ%??fé{“ﬂ% for example
%‘[ g&}ésf untqntﬁg ?1% A—tlaaqﬁqce Ell whs @l&dggl% @&ﬁ@tﬁﬁe@ {, dblifentional means. It

er I'mnati on e cancer, i's
gle RBo aJoh&n@M&iaﬂlabtjt mayéaesiesﬂan@momhog@ treateantefor g petied beyond the

CLEL Y8 o Bl e 68 BT Pt AR i o o

”ﬁiﬁeté%talﬁﬁ,s ladts!B@sbe | ipFespitl tThd)hccma&miemylatm of administered to
the type of Picomavirus ', theln(glw ual ' s si ze,

agere {gamers - en@gﬁglogwéap%én the,sem5indiKGUglt her

char actﬁr i LA ESHO %ﬂé‘gﬁaﬂgﬁ 'fﬁit%@ﬂc‘érrfé@ﬁﬁ@hl "Bérmdlrectly administered
exanp or treat human, about 102 to about

1631681pg ﬂquNﬂogemong era ccgnﬁlan@j)tamDNﬁcmpy@f. the genapgg/or a sufficient
5§ PP, RRFALI E L PP ERBUA e ot
embdmiﬁibt&eﬂmhe lﬂimﬁavﬁmj! wib stithba abjle¢ateplicateam thenelltand cause the
(ci)gsired lytic infection and killing. ‘

Typically, the patient will be treated with an initial dose of the virus and
subsequently monitored for a suitable period of time before a decision is made to
administer further virus to the patient pending factors such as the response of the patient -
to the initial administration of the virus and the degree of viral infection and malignant

cell death resulting from the initial treatment.



PFU, for exanple between about 105 to about 106 PFU or
bet ween about 106 to about 107 PFU or between about 10

wa eooabot4 10 PFU. As a further exanpl e the ranper/afi2005/001257
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viral dose may be between about 0.01 to about 1000
infectious viral units per cell, for exanple from

about 0.01 to about 0.1 infectious v'hrgl units per . d of ti
cel |, Blesitatdyn aboividual will hepbeafeds WithlBe Yo vei § gpriod of time af

upédtefenﬁﬁ{eficiﬁ{elmalgr Tt AM:ARRUnay bteQiafi‘l?oé{I rah@e ML NS up to 72
viTarunits per cell, 'or fromabout 10 to about 100 ,
ihofusc b ausreyi sieh ani wsslerorcslonthlpr af r deterajoed apoorrigte in each

about 1000 .i.nf ectious. v ral_ unj [ . .

SPRURARORY A S50 S ol D BE BT g e, for et
iy Ltéinl g reiasese the effsct BOBLY ith@nnenapdose).a fkeiously administered or
mul tiple doses may be agm' ni st ered con&grrent I %g or ‘e as
copaEiaied visps, apg agoursg o freamaat Mgy SHENY IRF NG 0 KR RS or mo

E{@J f@lde 'ﬂ%dttkse&ﬁ&aﬂéﬂd@ngagwsmmi Qisstt feferat2at vt to which the
woul d be for the duration of the disease condition,
findivienalnbbe nat preaeuslubesn cxpesch effat®V8uE tha Apdiyidiipls generates a

no_|.onger. de - , . . .
dEt Ep PSP e AL o fiee AL QBmIAREDY sishlintitcdinifhes will be
tadeatiserdd. f akltanperdpdnbeyberd ddseredr abuinistradén of virus may be in

det ect abl e cancer, for pl e ere the {tr | .

o an SRS Shid PSSR B8 B SO Mo reduee on
RERSARtespbAS &l REipesnt fsniacaddSArize adni nistered to

nore than one henmatol ogi c cancer

{ ! ip the, sanme :
i ndi Whihgre;adﬂy avﬁllapleap@&nb\gruaﬁptp&ggflg@b%hgpplpp@d 1.n a method of the
fi’héébﬁﬁﬁ\,vér\}fﬁls %Xdiﬁ%d'&dér{gﬁi%ge}ia%ﬂ{%%%ﬁﬁﬁﬁl b¥cHiS4 R may also be

enone or a conplenent % copy of the .
geitise (Forainstahiée, Gi eituis pusyt bormadifieée areplpiredsittional cell adhesion

generation a lyticgre j Ll USaiN : :
63&8% S8 Fgf THR rsadﬁ?%?%?%ﬁ%f &tsﬁéel{l%lﬁgdg rgngf/lﬁl?‘gsbevmmlofh_ﬁed usm_’g
3s‘iﬂe_1direg@|d allil_lt@ge_tn@?iﬁ spthac &ie@gpﬂlix_lelt theti£R GDEidexpaersed omthe viral caspid
esired Jytic infection and ki YRi C the = .
pairfagmas iithg case iaspsacme A (s TpE R md s recognised by
\éfjflf %h% nog,rlgteeg}iﬁ%%@dlhﬂeys SAINhisOsaPsid frasdificiont @by dopidstanet allow the
|

ore a decision is nade to adm ni ster
fuirustebind thegntegrin HeBspacele ﬁ@heﬁ’é’ﬁdﬁ‘?ﬂsaﬁﬁ&hé%h%sdﬁn shown to be up-

&%%fﬁ%??l?xnciso?an atf[olﬁtehlﬂﬂtlbm-lt Sh HesurBick | & malignant melanoma lesions

atton’o e virus and the degree of viral
i lehdiag ito renhmstedniptawmact theevitusddatihterastion twitly the sxegrinemolecule or

initial treatnent.Desi , i ndi vi d il .

b SRR GPALERSLY: Sl P e movise
Pre8siati @ ddRnishesy/Bselectiher tb mirgeteli-xBraignalngriztiivyaysr

range from 24 haqurs u,y% to 7%lieho%rs or nore.. such as les for cell
week| Thaovirwomen| by, madifigd o8 SAered) 1 prioapse Altemaivegiofpcules for

C%}{tﬁ}." ﬁ{i&ﬂ&% fo-l;hﬁlcﬁ%@di@iﬁatﬁ)ndﬁrfd 8&18tfonY hreUdesBlledd & applicant’s co-
adm-’ni Stered each tine, for exanple tc‘)‘ avoi d or o .
nperidirigs epplivation f RGT/ AT 2098000 watitleds pfpsiitiedy ogeolytic viruses”, the

g %q%\fi SUS:O¥t hd}}:{nfﬁia%%eer %gco orfta§ O WY & eq)yVi fdtSen@d @For  example,

0 may extend for one“to two weeks or .
NPCE/ AS2 005000048 diselogenaristiyted Sedectet] tPivdianguspdapabileofdytically infecting

Most pref er abl virus to which th : .
or indl?cing apoptosi%/ in a cell substanti\gtﬂy (1:n the agsence of intercellular adhesion molecule-1

(ICAM-1), such as through decay—accelierating factor (DAF) on the cell.
. i



i ndi vi dual has not previously been exposed or to which
the individual generates a relatively mnor inmmune

WO e®poIdes as may be determ ned by standard tech@i/quzms/001257
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will be adm ni stered. Alterhatively and where desired
adm nistration of virus may be in conbination with an

i mmune- nodul ati ng agent for where desired to

reduce an i nmune response %W%l ent to

admi ni sTigy BfleMidrt Sl Wbl Ee desaflbédy 1@‘gﬁdate§lbie@aﬂ<6§9%ference to specific
viruses may be_ suitabl npl oyed in a nmethod of the

| RElsso vhigh whoyld wmaidbe .ceesh@@d Higith 8By avsu diriting the scope of the
CRAPMARL onal techniques may al so be utilised. For

instance, a virus may be nodified to enploy additiona

cell adhesion nolecul es as cell receptors. For

AR A0S, oo That "t he pepti de. moti

" gl i Vexpeessed on the viral caspid surface as is

the case with Coxsacki rus, A9 CVA 9 The RGD
0 ook Pl SHRA DRI 4y s PV G RBT kgl strain) was
tdUtSin6@PEbA MAifl CREMRR, nE]Ytelfo%spir &%angeo&hdogw FhRfield Hospital,
virus to bind the integ rin avb 3, "a ce hesi“on

ridelbeurme, Whteie, HestrpBarCY AGMAES dopklewhragpurified andgrown in ICAM-
cp rggff)]l%@stlﬁ qné%ﬁo'?n# g;}SI@?M&% S%{rg&g \%renﬁ{)('f)rg{bggtstock strains of

eS|ons ance t ake
VEVAL 1y CY Alrdt €Nakls aml GWLAI‘I 3t h'Elelsmpagoﬁype strhims wlf €oasackie A viruses

VRIS s (R} (o e bGP e R KibindelS were atso
Blsghet fbm Df M. K chastg eOripnahp GV n§g¢Y§g g ,gﬁdsf’t\évams weREpropagated

d I
\é:n[ Behad! ﬁmw&a: §¥A§ir§§@$q%t glﬂtwglfs pmaﬁefﬁé o RIs[{ehM-1  cells.

I -
NG R 300868 ISP sy e sk S

eMel-28 eells: Modi fi ed oncolytlc viruses", the contents of

whi ch a y .
exanpl 2§I€ 5@%@&55"8’%08 slgl Do{sz;s%g%Q% o(?n(io'iofy Mater Hospital,
SWiaetdle ANBWCSouthv Walks, caapabhae U266,y RPOAI-$326i raﬁda(NChH929 multiple

RS Sl FRR OPE LN B ol b LGP oEaloloms SARH isericordin

SH6pitaB(HUMQ U ASIoaY RISGEIHEGR Fﬁ QEdﬁtﬁCStl‘éét W%Eeahome\b RButh Wales,
cel I . EXAMPLES The i nventj:on w | e descri bed

R eAuﬂreathan Agditienalr eelt elines ?pec@ilf n@nebéamal «d, line SCOTT, B

RS bSO 1V S B ISEIBU 0 (APML) el
Gales NB}hf'md\HLuiﬂe sndmpnatytic Ypkemia cilief UCbkwaekilwe obtained from Dr
U ML 44 048008 O e i
F@S}S?tﬁhﬂe W%QRIPM,-SMGQNQHLHQZ%W(DHTI B MCYARBAWEH -60 and U937
doﬂs were clzu t%lrjeed ﬁlul{lgl\f/lll ggnte%gl%ggl )NE CS. Iﬁ?\el\{{ lines were maintained at 37°C
with a 5% CO, environment. Normal peripheral blood mononuclear cells (PBMCs) from
healthy donors were isolated by layering whole blood samples on Ficoll-Hypaque Plus
gradients in a 4:1 ratio, before centrifugation at 400 x g for 35 min. The interlayer was
collected, resuspended in phosphate buffered saline (PBS) and then washed twice in PBS

before further use.



1 expressing nelanoma cells (SK-Mel-28). Viruses were
| aboratory stock strains of CVA21, CVAl 8, CVAl 5 and

WEWb/0B791dThese prototype strains of Coxsacki e PCWAD®ES01257
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CVAl 3 (Flores), CVAl 5 (G29), CVAl 8 (G1 3), and

CVA21( Kuykendal I') were al so obtained fromDr M

Kennett. Originally, CVAl 3, CVAl 5 and CVAl 8 were
grrapagataeel ¢ellpe a- B cel |'s, whil e CVA21 Kuykendal | was

propag %fﬂrdc@mﬁi@g lfv%véea rG6ddl & -thOmkieRgtyl HOQEALLEY Human Care and
stocks of “these virus spvverethen prepared fromthese )
ditbick CammiBikive(Nev@Bstie | NSW, s%@sn@ha)zmcg éhe Eluptsr ehrgagilealth Service

\ %n@oD@Pﬁ% %@]e%@leeéA g{lﬁlgt:t@%g@k‘@%%g &WP %\%%algamrﬁ&%y tumor cells

Nire 8 2hedufiréri plagiciity endemoiel oulilbenanmpeowhinatstigation for multiple
fromDr L. Lincz, Hematol og%/, Mat er ser,i cor%éae. ndicated
FBEPPPAKIAETRNS- o P ORE FRITOIOYY Tes BAF P 6Pt 5om ddpaf{ents as indicate
e6le,1. Var at ah, New South Wal es, 2298, Australia.
Additional cell lines B cell |ynphoma cell Iine SCOIT,
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“PR” partial remission; “dry tap” means no marrow (bone particles). All patients

gave informed consent. Single cell suspensioné were obtained from bone marrow
samples by overlaying the sample on Lymphoprep solution (Nycomed, Oslo, Norway) in
a ratio of 2:1, and centrifuged for 30 min at 400 x g. The mononuclear cell layer was
collected, washed twice in PBS, and resuspended in RPMI containing 5% FCS prior to

use in further experiments.

Antibodies
Commercially available anti-CD54 antibody conjugated with fluorescein-

jsothiocyanate (FITC), (Immunotech Coulter, Marseilles, France) directed against the N-

terminal domain of ICAM-1 (Berendt AR, et al. Cell. 1992;68:71-81), was used for
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tih
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1:100 in PBS (DAKO A/S, Denmark) and 1ncubate\d on ice for 20 min. For each cell line,

staining with the appropriate conjugate control antibodies was also carried out alongside.
Cells were washed and pelleted as above, resuspended in PBS and analyzed for ICAM-1
and DAF expression using a FACStar analyzer (Becton Dickenson, Sydney, Australia).

Viral lytic infection and cell viability assay

Multiple myeloma cell lines RPMI-8226, U266 and NCI-H929 were cultured in
6-well plates with or without CVA21 for 48h. Normal human peripheral blood
menonuclear cells obtained from a healthy volunteer, were used as a control. The
multiplicity of infection (MOI) was approximately 5 TCIDso per cell for each culture.
The cytopathic effect (CPE) was evaluated 48 h post CVA21 infection using a trypan blue
viability stain. Due to the affinity of trypan blue for proteins secreted into the culture
supernatant by the multlple myeloma cell lines, the culture supernatant was first removed
by slow aspiration through a blunted 26-gauge needle prior to staining. The remaining
cells were stained with a 0.4% trypan blue solu‘uon for 5 min. Photographs were taken at

a magnification of x 100.
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was performed in U266, RPMI-8226, NCI-H929 cells and PBMCs. Approximately 3 x

6 cells from each cell line were infected with a MOI of 1 TCIDsy/cell. The CVA21
inoculated U266, RPMI 8226, NCI-H929 cells and PBMCs were washed twice with PBS
and resuspended in 600 ul of RPMI before being each divided into three 200 pl aliquots
(~1x 10° cells/tube). The tubes were incubated at 37°C, with one aliquot from each of

the cell lines collected and the cells harvested by three consecutive freeze-thaw cycles at
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pelleted by centrifugation at 1000 g, before analysis on a FACStar analyzer (Becton

Dickenson, Sydney, Australia). Cells that were no longer viable or intact were stained
positive with propidium iodide (PI"), while staining with anti-CD138-FITC was used to
determine multiple myeloma cells (CD138") from normal PBMCs (CD138").
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cells staining negatively for ICAM-1. PBMCs however were positive for DAF
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CVA21 infection inhibits growth of MM cells

The differential killing and growth inhibition of CVA21 on various multiple
myeloma cell lines was examined in more detail using the MTT cell viability assay.
Plated U266, RPMI-8226 and NCI-}-‘IM929 cells were exposed to increasing concentrations
of CVA21 for 48 h. Thé‘ o‘ncolyfic ‘]effect of CVAZ21 was determined by MTT survival as
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Purging of multiple myeloma cells from clinical bone marrow samples

After demonstrating the effective oncolysis of several multiple myeloma cell
lines in vitro, the ex vivo purging of cancerous cells from two primary multiple myeloma
bone marrow samples was confirmed. Bone marrow aspirates from two patients

undergoing routine diagnosis, were processed into single cell suspensions. Cells were
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therefore may not be ideal candidates for viral therapy (Figure 13).



10

15

20

25

30

35

of MMcells in sanple #008 (Figure 10B(i) and 10E).
The | evel of viable CD138 normal cells did not

walewses®es substantially foll owi ng virus treat nRCI/AU2005/001257

(Figure 10D). More inportandsly, the progenitor cells

in this fraction retained the capacity to support

haenopoi esis. Figure 10C reveals that viable

plogbRPt@N stem cells can be cultured fol |l ow ng

treat mpgt a%%f’\&[ 3f SaRbRS oNchi 1@@3&’( thhN a8 ¥REtaH®wn to be an
nunber s of colonies fromthree patient san‘pl es
affectsieoanti- tuiﬁmpagﬁd agmmdizemnbml rineenarga.c 6MAZ is a picornavirus

sanpl e [ 9
FEREY “fy a‘°tsﬂ%1a{%gr ga‘tl% g oug‘ré1 tl%%uis?@éecgl? ﬁ% ﬁ%?t/%/ ot known t.o
banetetiog diseasdarhveent wat&sﬂtKRCVm&;a\m&%Thﬁ &/iruses and Their

CVA18 O her Cox ack e._A Vi es t hat e to.
Repheatiogn dng EEldo o el ppe %@ ﬁoﬁf C@Kﬁ §é C%ﬁfdsg;%gﬂlggy Vol 1.
ds hléNelL pﬁl'(:@t@ R%@&abﬂg%%b%am bmeMe@m{stdd@h@lsnate that CVA21

nmyel o gr owth. Using RPM-8226 cells as ¢ )
£ pe@eh@mom@ agahitagginst mplindmmysioma fofl H@ﬂngcmdlﬂ% testing of severa

%ﬁ{:eﬁ 1 ? g}{ﬁs’l cold ﬁlglgﬁ‘tl%%%)oﬁéd B)F ARSHRENLS cyto?%tgltc eggect of CVA21

nstra Sitfar an unoral effects as that .
OMAXM akll doms afitgvat i DNnsndbythd signifigot EEvwhs@hivlition/cytotoxicity of

' e ) . . 5, CVAl 8 and
el GapBtlests HRerffla i daduiglse
non- mJl'Fh%Qiaﬁi r@y@té@l%réiﬁ@ﬁ@rdeﬁﬁinb@atéﬂﬁﬂ o&red PHorB@iruses, exemplified
Fiqure 12 t hough sone .gr.owt h i nhi.bi
Swsgmg B Gueh 131 4 GUARB ofre ey PRERS BRetinagpingy IR cells (Figure
60 cells, detailed investigation into the yields of
1 growth fol | ow ng infection of these cells

sugges{Thihatffechds canic 'mit@él fo 1¥escello 3z alsenomptraied dregein by the
not able to i cat 1
lrrgs})om}yert?gs og glgef mgé(r)]c Li c%gllp%an e;c% W‘ﬂ?gﬁéls’ CVAI18

bad @Y&ﬂ)&ﬂh@ﬁlﬁw&hml«ppwenUgreMﬂ dos deprndeaby trmodViM cells (Figure
ent that was first shown to be an effective
V- tunor agent agai nst malignant nel anoma. CVA21 is

a pi COmnayd fIbe | Y510 eiyRicath vélt hnemw:dsaumw 8226 and NCI-
respiratory tract infectjons, and.is _not known

m@ewg@moaﬁm ioemBEsst RIS RIGHSOL 16 COVP | VIR ohtry Teceptors ICAM-1

RgV ThE ot i An 1
PRSI 1, W HEE0-BE S0 aPepgt areton oncolvie

\éelecﬂvitﬂmd atledqyhi a: Li ppi ncott-Raven; 1996: 609- 645).

These r sul ts de t 4
oncol yt XcP eﬁlgﬂt gEQE.M? cf Af C\AA%&I olﬁnlaeg‘f%ﬁ%ﬁgﬁedg from additional
Mehfafolb £ist dafiger® fwas ever @émd)ﬂﬂrﬁ&ﬂlhelmm e&npﬂ'dmsmg the broad potential of
conclusion is supported by the observed cyto
rernent o NewABIOWhCIIRESar I PR ERgus 5 VR dh gy 11 the B cell
%@b&&'cfenqaﬁt GOPM Al BBIED bﬁdlﬁﬂ{;%%\zab qa;ul&hﬁa/ c@ﬂi hne JVM13 both

S as verified Vvia assays

IJemohkieatdd eapresshoy ofdbth &€ AMr 1 4ind D Ao nbirnoeiice etlheétlla "Cell line U937
OGS o SGrAGY SeURES 10 RACTILING], o DAY chnoldfihe B fesser extent

FYOncol ytic agents agains
CEbsistdrti guithe the apparent absence of detectable susceptability of the acute

promyelocytic leukemia (APML) cell line HL-60 to CVA21, the majority of HL-60 cells

stained negatively for ICAM-1.

B cell lymphoma cell line SCOTT and B prolymphocytic leukemia cell line
JVM13 were very slow ‘growing under the culture conditions used herein. As a
consequence, it was not possible to directly demonstrate the efficacy of oncolytic

infection of either of these cell lines with CVA as was demonstrated for various other



12). This effect is not limted to MMcells as
denonstrated herein by the responsiveness of the

woreweoydi€ | eukemia cell line W37 to CVAl 3, BVEAUN05/001257
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CVAl 8 and CVA21, although3wnith an apparent greater

dose dependency than MM cells (Figure 12B). Using fl ow
cytonetry, multiple nyeloma cell |ines U266, RPM -82

drenatdpgio zenseercell divs.i dwrwisve of Siepdaaanspish xpiaien of F&AM-1 and

tfl?&F %hvbf ﬁles AL Yink& GRRIRES th #bhc@ﬁ‘ %e@é}: é\}ﬁétgéhrcﬁ of B cell

ecules’beln deterninants o
dmaphorha and db qar@lrymphyc;&mcﬂeelta‘rmaam}l bEgpicepteblontoothe methods of the
I.CAMl and DAF in cell lines established from
ABHPBnal hemat ol ogi ¢ cancers was al so denpnstr at ed

her ei n,HighNG@RE 6f TAVINE cliroatbroiof 8Mi¥li calls hhvd besat mah tlocumented in
of hematol ogi ¢ cancers with Pic rnaV| ruses.

ithe Hitgates. 1icading 18 el eenefAfoRoMa STErdl PioRes TARRICAM- mAb
ﬂ@raﬁe? 59%8%3@8%5&1&8@1{@ %W(\F&ﬁl de $tb1'j:% &\AMn (fEr BALDPT. Journal of

stra xpression of both | CAM I
Ndolecylti dlddénike ni926174113-33; Atuang 37Wales ¢/. o(éqlﬁm’sﬁe&t 18§5;55:610-016).

:t}}ee\ér%%s%% T ’Eﬁ?&! 159116\)6%@ nlde} 1ﬁ U9 c?n be Sxpihined by the

hsSi's absenc
dehettatd sctisateepf mbltﬂanno,npabn tfztneeoxeiiliEt@ wridiv) edlisa¥ideshima T, ef al.

| euk ( HL-60 to CVA21, the majority

ofBZH Céff"c@%w@t %%gdi%g&\t ively for ICAMI . B cell

| ynphorr &8 is o delesutXAll Fagberdfhited @ ¥Nahedvettesiseinldeffu@ resistance,
cell line JVM 3 were very slow_grow ng under _the

cmﬂdtlﬂ fio [pPRN reERatoE etRAYET 6 olgenle cxppsipjaidyl cglls (Chauhan D,
I C

o B OB BT 0 G L P BRI BB b AR hene contains

vset/dfraCu{B athanes denons andirepteseots org PO most important transcription-

3‘%?}3%@’{6'3?8]?0' 3 I)gﬁ Iﬂggnc elraltlc el #Wff e)rg#c#gﬁx%ne%l?ef aCttlll}}gtl?n of NF-«xB in

t1NIRS @cltehrld teklest upouBNaion éfahegiph hodstnldsaitiene CARNBL have been

h of B [ d B |
ahppne ixasue MMAD Rietent herebas uproRd oo diMET Rideshima T,
'_EIQ{) bﬁ}! e 03001AM 108268 S i RAY A% Wﬁ%ﬂﬁiﬂé@‘tﬁathﬁ@ﬁdhesmn of

mented in the |iterature, |eading to

gMMrP&ﬂlS o BMS@viadudes pNEﬂf@s@ﬁP@n‘ﬂ@t wpgulwtmwp’i Im) (interleukin-6)
th
PSR BRI A BRI DS ol S vt Chautan

I\&dzlld.?la@d 19998922703483; Huang YW et al. Cancer Res.

1995; 5 reason for th evel

vt 1 Mlrasah RO e ey an eted ek ey Rehe lovels of

C@E&bkﬁoﬁ{yﬁ%&mqﬂh\mhb@ Nw&t bbRriedans qmluat I(CWiAQ BCitnpﬁt doses of 20
in

s (Hi deshima T, th %
200D p/rell Fimwe-Je62ry . results reveal that CVA21 as a potent cytotoxic and

cytocidal effect against all three multiple myeloma cell lines tested, with reduced
cytotoxicity against normal human peripheral blood monoﬁuclear cells (Figure 3),
confirming the cytopathic effect observed following CVA21 infection (Figure 2).

One ideal attribute of a preférred oncolytic virus is its ability to produce progeny
virus which can disseminate to sﬁﬁéUnding uninfected tumor cells at local or distant sites
to cause further oncolysis. R'esults’indicateﬁ that CVA21 was able to replicate efficiently
in each of the multiple myeloma cell lines, supporting its use as a replication competent
oncolytic agent. CVA21 replication within the different myeloma cell lines resulted in an

amplification of the initial input dose of between 100 to 1000-fold in magnitude with no
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(Chauhan D, et al. Blood. 3996;87:1 104-1112). The 5
pronoter region of the | CAM | gene contains several KB
enhancer el enents and regresents ne of the nobs

1gﬁfflrt1$ sigkbin rpmn@h}’ WS&{I’@F&? gflg}.@}{ﬁgllq@dﬁh‘@e same conditions
M@tﬁ on of I CAM | expression. The activation of
I MM cells and resul tant up-regul ation of
adhesi dknmh&relmoe&nfs aittibus of @Avefertsdvard) emeolytiovageniois an optimal
| gcr e@? c& 8% Ie%ckf%;pcgfe %noﬂa%?og% gg%r ¥ O%rfw%m hrv%ealnlaﬁisw CVA21
ﬂé@ 4B MM dalls ﬁﬁ&eqﬂD;eemdcmpﬁd]yﬂeebchh@t pedle levels of virus

?r%e%%’@aﬁﬁ@%&#%”@%%’ & & Pore RFA0R! LS £ s P BTG Py replication

W VinAR0 iRk i thafP&idodontd1 MM di
%ﬁ%%ﬂ%ﬁ? the it %?gﬁggg 997: 89: 22725, on 15685¢

NIFFEugeshont: h Thehiepliedtion caﬁgavsandevﬁatoéwlwm Ch‘?ﬁalnﬁx inhibit MM cell

SR A AR, PR Bt eamen o

M @wive, aad Iselsctn&\mmgng MM el exhdro.a pot ent
cytoto ef f.ect three

il t1 ot Wenaitenieroted tereedoreeiels W ot peild of progeny vius

CyrhiP D¥ing| ﬁr&feﬁ@éllﬂ %Ifddﬁ a6 @Exh'mh diﬁﬁé’immeﬂimphﬁ&ﬁ%o@ﬂm@dmmfected tumor
nononucl ear cells ure 3 confirmng

cspllo phiasiak opdistat st WS r SPEEP hGBW?f&Y@/AQ IIOF rgmired dpr hematologic
(G &1 2kath Bl %ﬁ&ol?ﬁé fn'f&ﬂbﬁ vifh BcRnstiels efhe monocytic leukemia

oncolytic virus Fs Its ity to produce progeny
vaeﬁldmemw@sdﬁrmngyew ﬂﬁarteel todpesuseeptabli 19gC Vi (mm dd) yet did not

Ry B BBl B S AR AR B e o

I Righ cerdlets 0 pmlelﬁlhﬂy beefie &om mﬁltipﬂmadmhtsnphm of/thk Gimrnavirus.

ggln-lpelt gﬂfesﬁqegﬁ%%agsg%@hwﬁlcgm]r gaars?%th? % h\;&? MiVLgells is yet to be
t&b@erﬁﬁlfléde KRS0 B34S timh GRluld bé H%ﬁly{ @%ﬂéh&@fﬂ ohfhé@gellular transformation
I Npu

anplification of the initial ose of between 100
t evenBRod endic mutﬁﬁ@ﬂﬁ th@pd:éus@\m the ﬁg&rga@gmc@bsamglwnd MM cell lines.

yb@A%l' 51 i %E"\ﬁsf \?%E%dar\é" ﬁlbu@l/% Il'le&’igféeéellt R&ath through a

con not her T nport ant
a¢drmb1ba1toea of the shuwfeof hdstvueﬂalar ongeinysynthesigeinhitigormnaf transport of

R B oG R RO L P D bR pf anserption
Wb RrN(RMYcESt RR. eﬁcfdrﬁaverﬁudeymm'lmm adidyrhehenqmdagom dﬁkFlelds BN,
ok Un K PBIoHE Hls DBl By T S adoRE Lippncor Raven;
£ drat 64(3 %)6%1%111{?66 ]_f)ﬁ% fréétﬁérﬁaddﬂeas%@&}ﬁkﬁ)ﬁn&f on CVA21 infected

progeny vifus to dissem nate and control MM di sease
pRBMIé?@QG omd NGEHQé%IQCH&tGVé2ba®a‘@19tt9 induepecapoptosisi igj these two cell

? léneg él}c%to ' Vcle}lo rL r?%' c;elljlg huz{rés eﬁiﬁh{j %Hcg‘utocrme or

OparblvirienI[\6 eimmAttbns ﬁire«:ﬁlll smvuyaﬂr g graf thv Lﬂﬂdreg a’t:axthe activation of

Vcl:}ytgkme mediated transcription factors like signal transducer and activators of

transcription (STAT)-3, the IL-6 s1éna}l1ng pathway may have some influence on the anti-
apoptotic response of U266 cells foilbwing CVA21 infection.

A recent study (Bharti AC, et al. Blood. 2004;103:3175-3184), confirmed that

U266 cells displayed constitutively activated STAT3 in the nuclei of cells, while RPMI-

8226 cells were negative for constitutively activated STAT3. Chemical inhibitors of NF-
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production of progeny virus, whilst being preferred in
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uni nfected tunor cells at Béecal or distant sites to
cause further oncolysis, is not required for

hemat ol ogl c cancer cell death throu oncol ytic ]
i W BEVPGH e beopishewR 4w indyss apapéos 23@91 €6 agdBRIVH-8220 cell lines

é!ﬁdiés@ Y9313 %ﬁv@. @ur e@ﬁ hRES A3 tdeegjlgo pear to lplay arole in

cepta eto g/et di d not
aapoplesisrivigpired hwchemgcat NFsmEden itaovAQLr g@S@lm hoWEV@ undacate that the

be(%[jléf?ﬂ-({ (?f‘ﬁ%%#uﬁ}oﬁ S%a lé%arﬁnm & rl@i?}?[ gg ﬁl{)# p aﬁ éa%ran& -apoptotic role in the
RbreotsyRBGTIONGA2 T hﬁn@e@eyelmmam sm by which CVA21

causes the death o s, i et t.o.be determ.n

the pr o@@‘é%‘g? & m%ﬁﬁﬁa@ém fytanperiRtiTh fctars dt nidre?sﬂ complex and
Cikdelik %Rm:l‘éﬁ&ﬁ@fﬁ g@ét'tﬁ’dl T@P—%Bt ﬁaﬁ@[ﬁy@heftﬁé h&b&%tﬁblamonc and anti-
that exist in the di fferent clihical nfg{hes and

caloptaticriégnaligy/ADpvel ansgtsvir Hledmémelﬁuqf vielysethalidemide (Keifer

t t t
ﬂg“% alt o ’E(;g h%?g?n? Q]OPgF%t?E ﬁ??f?g&sﬁhﬁ%@g@%é hibfor PS-341
|(ﬂhd@1ﬁm®’iﬁ afalt CanspBes. 2001:63001-807@| yubpsatieirivside Asy0; (Kapahi

o e i R 0B 25 CabRERBD e bb et kT Gt NP

Té&ledﬂJ@ﬁBh%F do Bb&cbm@ﬁi@hkfﬁﬂioh@lndrug Fesisthededst TN in preclinical and
ey PM eds. Fields Virology. Vol. 1.

Kni
gfa‘%@}%h‘i“éls Li ppi ncot t - Raven; 1996: 609- 645) .

Accor di Iﬂ% 2 QNG ff g ERial 'sé’l’ \Ell%§91§ycﬁlsp§ﬁé}prsﬁ%spﬂ1at the observed
CVA21 infected RPM -8226 and - H929

atricelytic ¢apdeitie cApCPradi and wthenddicomaniruses |is |Hoheconfiped to multiple

n i I Fiygur . c . .
s 006503 0SB HRER; L R LSRET VB v i
Sprintéryatiman damgplesvidfected ek edvot 0Thdelimcdli saatplearhadf significant levels of

c i ne nmedi.ated transcription . Like si .
b S pBaPe Gl el 36 boBy miains &l b ibish SEiRi Biam-1 igure
t §18) WhePe:tindnal by doRalykraatryTay @ﬁﬁﬁe&l@mﬁmﬁlbl@meio@éb of CVA21,
the antiapoptotic response of U266 cells follow ng

antig) eaeytharestand dempr cdt pugingprrgobperaed ingll glinical samples, with
ﬁﬁQrm&ﬁ‘Q% 08K hibittdiPimnS 0&%@#&1&?&0\%}%@% %{%%é thQQeq’f%chof CVA21 on

ayed constitutiv
rnnurhxal agd mahghw,t oshis fire niePiidetad p@llscebiesstaiped withganti-UB138 and P,

f.or. constituti.vely activated : . cal
i P £Y§ls PSIRGERE Y WIS aémeﬁ%ﬁilgﬁﬁ’ tegupSa theepercentage of
alﬂ@]ﬁ)grglﬁt &l bgDZ/oTiéﬂﬁﬁrt_aﬂdoﬁﬁMl78126%§ur@‘ﬁlle|cl1kﬂcﬁ19@.rrg>_ll_eAsT(Flgure 10E).
regar e tivation, su ting that

(bRaYFDEE adtem tcamﬁa]awaﬁ‘?so ") 1Pﬁn3%%§tce§ ungd fhe g%ﬁ@r&hty of these
bbseRAHD Fl rekD).| AH BbleRdcSin iMis 1ﬁﬁﬁ§l_|{irfd3e)@éﬁéﬁ)\ﬁet§f CVAZ21 infection

indicate t the activation of th ATS signal i ng
ptaaﬁwagalata;le\re&s PAcengsr #pllapurging - Eb@ pligicak sgraples maed i@ this study

?ﬂ%ﬁhﬁtﬁ%b @C{ ranscrle'ﬁ%%(%n fac lo:rz i-srhientrjgleg °

conpl exrmmbsﬂaenai olearmeckefmngelbmastuglgesellst fratn PifickBsamples, along

gﬁ%{p g]lﬁg%nglpﬁglvngbélhtgl c%ll{a'o r o@gfgteﬁbgeﬁilssclea(s]gl eﬁléonstrates that CVA21 is

t satigesieci@icaMMkiB Ugigeldmat Bells &hath deat ety friihimal impact on normal
progenitor cells. In addition, CVA21 treatment was effective on both previously

untreated as well as heavﬂy pretreated chemo-re31stant tumor cells, indicating that
CVA21 may be a useful therapbutlc optlon for MM. Significant also was the

effectiveness of CVA21 at clearmg pre-cancerous plasma cells from patients diagnosed
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JA, et al J Biol. Cheni. 2001 ;276:22382-22387),
prot easone i nhibitor PS-341 (H deshima T, et al.

w@awemt79Res. 2001 ;61 :3071-3076), and arseni cPCT/AUXM08001257

As23 (Kapahi P et al. J. Biol. Ckem 2000;
275: 36062- 36066), have been shown to inhibit NF-kB

activation and help to overco nventiQ ru )
red SieatyBEmA PRCEFYCP] M%ﬁﬁ@iﬁ% Qartpﬁré% Pﬁ Fech patients go on fo
ty d{(l)i-MMﬂtlﬁvfé‘?%ﬂ el S%lgg%ﬁbéﬁﬁl@% Pl)%@fﬂ? li&ﬁviﬂﬁaliﬂ?b%}osis and thus

stu suggest that the erved oncol yti c capaci

y
alaoteragid dysdresia B gonsrally def emitcatedot Teoppientd ves of CVAZL as a
nmul ti ple mye I }in b ' I f td Jq
S Y BTSRE of 083 ol 338, E A S ey o
tpreRantaBapteagnémf@dii®d ex vivo. The clinical sanples

had signjficant |levels of CDI. 38 plasma cel.l resept .
'n t he toBAGT TR 8 DAV BT FHFLI egREeRkar FEAR om the direct
(Hihabkie Gkt vheRapxam asd. byiiduaw Hyd IRt EMIs 4B GHhitially sensitive to
infection with increased doses of CVA21, substanti al

gdsking dapg esrapisrd drmgnisrisieres ispueqnmgn feadurs 194 e mast cases. The
| i i a) it . 1 0, H i Ri t .
T fL ] TR B TR AT, B R s s o

ndneristina rdd riebogibaoi nowl lesd to amompraded auicomeethhs vae pE either agent

stai ned w.th anti-CDL38 and P for al ysi s using

A1 Sis st Resspd s Pade oo peERERRHR

per cent@geertlly, thetd gedithitakbhvenubyoBRPaply rfof ouitipte myefoma, and new
the 17 measur ablg %{fl cal ,sanples (Fi urqe 10E) . )

AFREPSTS 26t Teyire oWale drg © SamBronLisyd gaqg qfmultiple myeloma

tokiahis poQRfd JeiBthe chfcei® Rtk ier fy PREENO RSB NRI , it
(%t“g{&t)rsg 10) .gAn iencr ease in vi rea?yi nﬂgﬁt ,nand ext enégii%%%ncy fhmay

dfe igviase petiende thabR Videdl erptheranyewillehasie shomogsneesssigbpytcome due to

L0g. The. ¢l jni sanphas: [ hj.s., sk: :
CHER08 o IR S Aln TP ABSRR B HUAY sparcterived by
Tdeumultiba nifi sidwly| raliferatmgohaligreno ptastanastls,cald so pravides an ideal

pati ent. sanpl es,. along with.the endurin i,ability.of .
FwgEnie PTahE e MR COuPRLSS G TRt HreYAZh o difa; Virotherapy
| 15as Db pfcdichdiPo| Hel it leFfidiéit lin B @R iEhhBeintiRs, as rapidly growing
relatively mnimal inpact_ on normal progenitor cells. .

| HMQEINEY 83rapeingl Peelysis Hethe dissamisptiaef Rregwyy B s not efficient.
previ o t 1R t At £d; :

cheno- :r)%{sq\ﬁédtj gtr\}/tr@uﬁrf%f aaglewg%se?(ﬁlél cat ?dngatt gsf CVA%qmrgeaci}lon can be
bengrolied by lantihvirah pempounds sucloas placonvil (Biogers fIMsagital. Adv Exp Med

al,s sl ecti.veness. of . | eagdn , .
a7 BRI S BLRS Sefim M S BB el ket et Dis 7
tt@ﬁ@lﬁ%@w | AngihérCaltesiitive dndiBesMBeISise Ui T VA0 %oothe purging of
such patienis go on to devel op MM_however it i.s . .
SHBLatd piper hmaiiogteauigr Bellac . HBeSPRti 1o Y5F 6 ABIxtic reovirus as
apfoven ?ﬁrg‘iﬂﬂrﬁraﬁ%@' BPad¥Reb@Sitanicell AR Atdtion! WAL assessed for a range
untreated. The potential use of CVA21 as a prophyl axis )
iof hemstobagiest tmelignsatiptnbeweisy ghst purgingooklenighed ey vivo multiple
Vﬁl&él) tahéae 1§ @’on?%ﬁﬁfﬁﬁﬁ%? to"i’ta:pﬂger%srise ?{]&HEQE wh !nchle%/ @?ﬂirukkumaran
may- al 90 have other rof es tn the erapy o apart

f Chipet he Blvade003;102:377-387). CVA21 is a unique oncolytic virus with selective

cytotoxicity against multiple myeloma cells, and may also have enhanced potential as an

ex vivo purging agent. .
SUMMARY

Our data demonstrates that CVA21 and other Picornaviruses such as CVA13,
CVA15 and CVAI18 are effective oncolytic agents against multiple myeloma cell lines
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cytotoxic effect on malignant cells. Al though nost WM
cells are initially sensitive to existing drug

W0 b@sapioes, drug resistance is a common feat urBCOAUMOE/001257

in nost cases. The use of @¥A21 as a chenosensiti zi ng
agent, in conbination with agents such as vincristine
and doxorubicin nay |lead to an inproved outcone, than

wsd offfer dientatnlogig eancenicolh dinghén Vigof Biihmatentishapilicplons in the direct
i nvest.i MG SR % fGautologou
N e R T A L
nextd sfgatipbabbstanecieguiived. Wil e the inmune

conmprom sed status of multiple nmyel onma patients poses

a genuine concern for virus therapy of patients with

t hi s mel/haoaRGHvertibn MY beg: ddcritvdde dpaibeitd and dathil as above, it will
CVA21 virot herapy wll have the nost successf ul

detappresiaieby persdns kil iptheart that pympropsarepatiops and/or modifications
%ﬂ&ih&hg Ratibs or#\%iioﬁs,%u iRafRS, HlMAraRheLdsa8 %Y or detail may be made
accunuration of slowy proliferating nalignant plasnma .

delthesinventibnse shown irdids specificlenbodimsoistwithiop) dgnsrtinghfsom the spirit or

S ESE NSRS B PREE p RARSB, rsc o

Heongaerat ig alibdspenancillasiratizs ahdpoieytrigtivari ng t unor s
may escape viral oncolysis if the dissem nation of
progeny virus is not efficient. Should CVA21 have an
adverse outcone in patients, CVA21 infection can be
controlled by anti-viral conpounds such as pl econari
(Rogers JM et al. Adv Exp Med Biol. 1999; 458: 69-76),
or imune serum gl obulin (Rotbart HA. Pediatr |nfect
Dis J. 1999; 18:632-633). Another alternative includes
t he use of CVA21 for the purging of MM and ot her
hemat ol ogi ¢ tunor cells ex vivo. Recently the use of
oncol ytic reovirus as a novel purging strategy for
aut ol ogous stemcell transplantati on was assessed for
a range of hematol ogi cal malignancies, however the
purgi ng of enriched ex vivo nultiple nyeloma cells
from adm xtures of aphaeresis product was inconplete
(Thi rukkumaran CM et al. Bl ood. 2003; 102: 377-387).
CVA21 is a unique oncolytjic virus with selective
cytotoxicity against nmultiple nyelom cells, and nay
al so have enhanced potential as an ex vivo purging
agent. ] SUMVARY Qur data denonstrates that CVA21 and
ot her Picornaviruses such as CVAl 3, CVAl 5 and CVAl 8
are effective oncolytic agents against nmultiple

myel oma cell |inesand other hematol ogi c cancer cel
lines in vitro, with potential applications in the
direct oncolysis of MM and hematol ogi c cancer cells in
vivo, and in the purging of autol ogous grafts of

peri pheral stemcells ex vivo. Wile the invention has
been described in the manner and detail as above, it

wi || be appreciated by persons skilled in the art that
numer ous variations and/ or nodifications




i ncludi ng various om ssions, substitutions, and/or
changes in formor detail may be nmade to the invention
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fromthe spirit or scope oB9the invention as broadly

descri bed. The present enbodi nents are, therefore, to

be consi dered in all respects as illustrative and not
Si ve. References Alain T5 et ah Reovirus therapy

;
of I ynp I | 002; . 6-41 .
girgt 'T‘gl ézg %ﬁl{@ng%a@fuggsw&lﬁ%ﬁ gn%fl?ﬁanmes, Blood.
p%)@étl@OcﬂﬂéIﬁuidﬁBI turmr cell lines using a rnicroculture

tetrazo ncer. R 1988: 48: 589- 601 .
bor caar Al MRS 2. KRR BP Rl R R gf human tumor cell
Rliras B W ihicad el e teitaaeliest s chye Cyhdui- Gyt %8;}'\86389861}3

but is distinct fromthe

1992 eBeraundi1ARBRLRk | Th@bl@fﬁlgaﬁlte Rﬁgp Iﬁ’ét%ﬁsmodlum falciparum-
Fe%ea} Br A A T Rl C@lﬂsid '{dEthMte'ﬁbn@Ct‘hb VEFAD -GRURBY site. Cell.

ce

I's derived frommultiple nyel oma patients, and
sifsBie@sEli-8h of these transcription factors leads to

gpept os%l?ar %L@ QZ ‘al Zﬁgﬁe?g‘&&gﬁ éﬂa&%a?’B ]agucé[g*ﬂugl%nco%ltﬁﬁvely active
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subj ect, the nethod conprising adm nistering a
therapeutically effective anount of a Picornavirus or

w@206miMied form thereof such that at | east soP@I/a8Rd10S/001257

of the cancer undergo viraMKloncolysis. 2. The nethod
according to claim1 wherein the Picornavirus is

sel ected fromthe group consisting of prototype and
cClafwgal |y isol ated strains of enteroviruses including
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Qler R, vifaVhalyseyYA21, nodified forms thereof, and
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accor di‘hg t o Kicaimgthod vasepding ttheckpim yd, jveherein the Picornavirus is
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| eukenmg and TH&%@%BH%CE&HK%’"@O%I&%@I Weret®Othnge of viral dose is
according to claim 1, wherein cells of the hematol ogic
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The mgtggd accordlng eo cla)llr?lp 1, wl%éreln the hematologic cancer is a

cancer selected from the group consisting of multiple myeloma, B cell lymphoma, B
prolymphocytic leukemla and monocytlc leukemia,

10. The method accordlng to claim 1, wherein cells of the hematologic
cancer over-express the virus-cell entry receptor molecules intercellular adhesion
molecule-1 (ICAM-1) and/or decay- accelerating factor (DAF).

11. The method according to claim 1, wherein cells of the hematologic
cancer constitutively express NF-gB.

12. A method for treating and/or preventing a hematologic cancer selected
from the group consisting of multiple myeloma, B cell lymphoma, B prolymphocytic

leukemia and monocytic leukemia, in a subject, the method comprising administering a
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group consisting of CVA13, 4CVA15, CVAl 8 and CVA21 or
a conbi nation thereof such that at | east sone cells of
t he cancer undergo viral oncol ysi.s.
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hemat ol ogl c cancer is a cancer .sel ected fromthe roup
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20. The use according to claim 18, wherein the hematologic cancer is a
cancer selected from the group consisting of multiple myeloma, B cell lymphoma, B

prolymphocytic leukemia and monocytic leukemia.

21. Use of a nucleic acid molecule derived from a Picornavirus or a
modified form thereof, capable of lytically infecting a hematologic cancer, in the
manufacture of a medicament for treating and/or pre\}enting hematologic cancer in a
subject. '

22. A method for 1nduc1ng ‘an 1mmune response in a subject against

hematologic tumor or cancer cells ‘the method compnsmg infecting said cells of the



subject. 22. A nethod for inducing !an inmune response

in a subject against 5 hematol ogic tunor or cancer
w@eiob®179the nmet hod conprising infecting said cedT/aU2M05/001257

t hesubject with a therapeutdcal ly effective anount of

a Picornavirus or a nodified formthereof such that at

| east sonme cells of the cancer undergo viral

ambjEcy siith a therapeutically effective amount of a Picornavirus or a modified form

thereof such that at least some cells of the cancer undergo viral oncolysis.



