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WO 2006/ 017914PCT/ A1J2005/ 001257 Met hods and
conpositions for treatnent of hematol ogi ¢ cancers

wdeswbnimad Field The present inventi on reElQUBS5/001257

to oncol ytic Picomaviruses 1and net hods and
conpositions for treating subjects having hemat ol ogic
cancers._ Background Art Hemat ol ogi ¢ cancers
are cancifethodsfandronpasiiipns fax wgptment of bemgtnlegis cancers
usually affect the white blood cells (disease and
infection-fighting cells) rather than the red bl ood

Techetdl Fidldxygen-carrying cells). Sone of these
CaNCEr Sy ke GcPEhT QDR SoalubIO0HFRRLS: IhE methods and

made.

bompogsonstial tredtingdubieets thkmag hemhtododit camckdsr ough.
Common cancers of the white blood cells are the

| eukem as, Hodgkin's |ynphoma, other |ynphomas and

E]g%[.g.[uﬁ“mel ona. Multiple myeloma (MM is a
-ce nancy that accounts for _approxi mately 15
1% of lﬂematcawg CORCERLWEITABeHE cT ﬂlﬁéﬁiﬂ?fg!o coﬂ%ﬁ cancers usually

%ﬂ%ﬂlﬁgf@hﬁg ¥ldofl defilififlae A1a RAlakh Mgl 8 3fathcsthan the red blood

e nyel onm can cause anem a, one pailn
aet’ltk (loviymm@rgal@ selfsht ﬁgm@gafdhdesefqaam fAee inj the pmdwhere all blood

Ny i Y TR T

tars ﬂywpﬂﬁﬁﬁghﬁ MMfohecaﬂib&ea@téthes vihite hm;aoaa;eus are the leukemias,
resistant to che erapeutic aent a

Hadglansdymraoma; @ E@ﬂ ﬁ Fd pitig P’é‘ﬁt ment

event URhliple $hisiBa (MM) is a/B- 8&“&1@8?&9@9 Bhdt Recounts for approximately
control Il np cancer progression is through the use of

d¥cof yﬂu tapea ol deman@aec®) Yeing MPFeysERMaR éhan mystogytic leukemia or
hlé?éh to selectively destroy or "lyse"

gnan ‘I's, while |leaving normal host cells
i nt actl\dmplamggelonfa d:umnazmsscdniemia;aawenesb@ﬁ paie, and in some cases

to the o td.coacti numer ous . .
SetRoIRa i b SRS eRion Sybof el opd el aitore, While

SRR Gas1sARé pMsTerdsicialtiis irsatmBaOr kyiBploAlatic MM, ﬂ%tdiﬂ;ease is highly
Bl ood. 2002; 100: 4146- 4153; Thirul ckumara %a]%r

Bsistsat toohgmotiprapeyigggsnts spdgpest Ratieps v f%ﬁpond to such

3746-3754), and Nevvcastl e di sease

@%arulﬂls@h(Sc |rr?n];e1ﬁ r V,-et-al: .Int J Oncol. 2001;

18: 945A9&2v) aPIBiO@hamngtrqlhn& earkcap R StRTEioNn ja theough thesess of oncolytlc

KB oL AL e P 63 Sl TR RBARS) By or o

Ml prant Celles atillie dotdvingsnoiirial hésvASlly invat Afrﬁmﬁier wEhuman solid cancers
agal nst _human, nel a oma xeno rafis in

arfEFreptiRe leitknpn f(lwwnwws abich cachpofsess unique
@go tBQﬁed@cQQéiecﬂi% o’ix%oﬁ@x)s REYAR (IA3aiA T, %P&ﬁ%bldf 2502;100:4146-

to selectively utilize the cell surface

$if13¢ dhimkkinneren @V, gt af: Blende 2100319830138 &) meeagles virus (Grote D, et

M 1
%g@gﬂ e @fg%? ?%%gg@ Sﬁeﬁé‘%%l t houg%‘é}%?z abllmrﬁﬂd\'r’ etal. IntJ
OacdDAFQ01; (3484595 3), tlveankmmg theeedqmiowm dlmolyﬁVA(ﬁﬁses that may be effective
infection o .ceIIs- as wi thout I CAM1 expression on
?ﬂ‘?é“sﬁﬁqrpe ®CVvA21 is unable to gain cell entry

and atRadentlly nfte Glab Ofleradnstrhted it © edoknmdlasold) ofinmB] Coxsackievirus
ﬁgln ((jCli{/L\%l) was effective aga;mst human melanoma xenografts in an immune-deficient
mouse model (Shafren DR, et al. Clin Cancer Res. 2004; 10:53-60). CVAZ21 is an
enterovirus known to selectively utilize the cell surface molecules intercellular-adhesion

molecule 1 (JCAM-1) and'decay—adqelerqtiﬂg factpr (DAF) to mediate infection of cells.
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The present applicant previously devel oped new

nmet hods for treating solid tunor nmalignancies using
oncol ytic viruses that recggnise ICAM -1

(PCT/ AUO0/ 01461 (WD 01/ 37866) entitled "A Method of
Treati ng a Malignancy in a Subject and a

,_q%qgv o AR Y8R &
ExcelTent t hgér%%%gﬁp?ﬂgul ts were oegtrgsléér;ﬁ(g §Cl}§ﬁ‘21 infection of
vellsi-qagswithows iAWY iexpressions on Hiengsll shirfaca (FBAR] df usalile th gain cell

A
mal s
usi ng The présent @hmt: r@&uwmgl?pflﬁfwéﬂgrzlﬂ?dﬂe ﬁgg&g:ﬁgsohd tumor

integrin a431 or Lnfectivit
HEEEREIUTRS oReolpie YERECSHHP ﬁy Tecegmise A aLAB6T/ 400883461 (WO
dlyffb%@@g /n egé&%a%‘ e%jtﬁgdeq’f ’f&-ﬁﬁﬁ@o‘g mhéﬁﬁ@& ip Q Subject and a

ct via direct

| Rhaumutxnal &lonqmlt:aneﬂorohlmllyssagm)’) IExcollehs rthempentirangults were

b3 Mothe ok Grme LB HE s B R RS0 ior et types.

Now Reths i1k mef&&&ﬁﬂedthﬁ‘%bﬁbmﬁﬁﬁﬂsr sth b6 chrioet B4R iMMmmals using
al so be suitabl e as oncolytlc .agents in hematofo ic
vagses spch asdiphayiryses whw recognise igtegnin @xf égw&mwm of the cells were

i3 L T R SRS YIRS i onanscr

anount
entitted ‘‘Asmethpd b a'ea.(ing x mahgmglcaun h gulyect soardirent Iﬂlmmdvxral-medlated

OZOblé?egg? cerqé_qgunde 5‘1% Qal%?%y&?aﬁ]& %@}%provzde even more

efficeo Gt uMmaﬁmmelp}es@t GEFBEITS hmveamﬁ-ﬁﬁmﬁglsz found that Pleomavuus
a second_aspect, there is; prOV|ded e use of -a

isplates mpy als o&wspstaléﬁ A% ERGOIHICAZSTIS 1 BAMAOIRICARRCITE.US

sel ected fromthe group consisting of CVAl13, CVAl5,

.CVA18 and CVA21 or a conbination thereof that is
Semmaty-e of inducing at |east sone cells of the cancer

‘to undergo viral oncolysis, in the manufacture of a

medi chnefitst hspect; theat isnpgoddel the vpe eff @ Iﬂtdrﬂi}@uﬁ'cally effectlve amount of

- a b?: lgitn?sgn%rca ﬁl@&}?’@& férﬁgﬁl%}q%? tllrlatr ?JT% g)hgle %é in uc?n%n atslt ch:ae cells of

the canseryi 0@9@1*%@ virel kaealgsiaia ﬁhonnwnfacalrbmﬂ@m@cmna for treating
alﬁlltﬁ]p%ir%nnnghematolb cRandak [rga &gt there is provided

the use a th era eut cal I, ffectlve anount. of a .
nucl %?6? HBPEciPE Taeravied the yes of Pibeepaviically effectave amount

- off Pidoiietirho seedthe fRa tﬁd"gfodpsctﬁﬁﬁ %f@VJ&'lB' CVA B (%VAIS and

minuf act ure

YRR b SESRI S Bkl P T35l D B s oo of e

f cahemie chdwyge viralroneolysio, i thebjanfacturd af Diisedi@aRsht ifsr @eating and/or
prg%h afhgﬁaatto[o tf:agllgela%géc?ed ﬁ %\éﬁnt L1 Cg’?lglgﬁgg gpmulﬂple myeloma,

canc

@R!hlﬁfmpbo@a,u Bmgméymlbtmcarp@ lenkemlal andahdmecytiv Eukemianin Dfubject.
Pic O'Tﬁ\é'tﬁﬂr@aégkft,aﬁ%édfs Mdécﬂﬁ@uﬁ@@f £l raguﬂﬁ@?aﬁlgaetffecttwe amount of

e cancer un

I e@%‘% sqQne
a 9 gnolpgule deded framaa g qﬁwmrerorta swdifieg fomul/ dereof that is

ca;ﬁﬂb&\/(ﬁ%lli!ﬁ? ahRABA6Me Tkl Gﬂﬂh%%née? i R Raftactubd) icament for
meS@NCEr ected fromithe ou onsi sting of m.ltlp
%er§vsgwgheﬁ?ﬁﬂ8% eﬁl“bf"f} ffdcytic | eukenia

and nonocytic | eukem a, the nethod conpri sing

adm nistering a therapeutically effective anount of a

Pi comavirus or a nodified formthereof such that at

| east sonme cells of the cancer undergo viral

oncolysis. In a preferred formof the disclosure the

subj ect is a human.-



The Picomavirus may be any Picornavirus including
known and cl assified Piconaavirus and yet to be
classified Picomavirus. Preferably, the Picomavirus
is selected fromthe group consisting of both
prototype and clinically .isolated strains. In one
preferred nmethod the Piconmpyirus is an enteroviruses
i ncl udi ng Coxsacki evi rus, Echovirus, Poliovirus and
unclassified ent erovi ruses, or from other genera of

picor whj $ may i ncl ude Rhi novirus,

Par ae I’FS SF @ﬂm@b‘a Byitegdns @¥e%i ovirus, Aphthovirus, .-
gr K%wamm dnch Telgettodie methodyymprising administering a

2006/ 17914 A

therppevticatly cfie %W%J&?% /g pi’z rpayi IRAYITUS OF & g{/oﬁ%%eéipfro%?ﬁér% such that at

eF& LAk of thD Earfdlx aaddibevifal @noolpsivi rus is sel ected
Che group consi sting of CVA13, CVAl5, CVA18,
CVA20 Di&cuh2d js amduhbdécd tfeating andder eof , and
conbi nat i on efg lcattley selbdi&d F£OSHE igt@ipAonsisting
Pf&?’ gafeﬂi%‘ﬁ?%‘cs e RSBt CVX13 CVALD, c:VA18Iglr po
18 rm@wﬁ&, B cell 1ymphcm1:pr3f1@plymhp@yuﬁ lcﬂlli%rma and monocytic

Ki
Shess A Y N e Se pgoe sm of

{n? g? r2hlovifidde fdad iferdof $BcB.that at leastrsoameotéllsr of the cancer
pr erred form the Coxsackie A group virus is CVA21.

uderg viradfopcalpsly., the CVA21 is Kuykendall strain. ioAs

used herei ete | cl udes
non:s 43&(6?%:} éﬁ] alsg%{gegguﬁgetﬁn‘g%&J&? %élﬂym oma,
‘HodgkThe Picirsedns, magnbdady I&m@am@eg@ ding known and classified
Nyelodyspla5|a a d l. c

P‘WWT‘P@%& ﬂ%?ﬂi&cg%a\é%ncl C a@lf g%el ]E;Il?%m%\g{us is selected
{)fn Qro‘i.lﬁ é‘dﬁéﬁﬁhg dfyedth garottype md(emaalljawiﬁﬁed strains. In ome

ynphoCytl c Ieuken1a (ALL) chronlc and | t
pﬂewcémmstbqi (e Bleomavshisc o eteRyRtks., MIRRARY | bhxsackievirus
Eﬁgorw{gr‘flx GLHES Mhid ﬂa&:lés&f@dpreﬁfeﬁdvﬁﬁdesf 061 fnbﬂ&e other genera of

Ioglc cancer is nultiple

elo
pipoeheirnsed mcﬁmﬁ@cﬂq@@@gﬂ&%ﬁ&gaw H&Pafowus» Cardiovirus,

conpri ses, cel.ls TeSHoSi@lt to one or nore:
W@ﬁﬁ?ﬁ%?% éﬁb%gﬂ?%aﬁd I'n a preferred form
the Picornavirus is adm nistered to a human subj ect
in any suitable manner. For exanple the virus nmay be
adm ni stered intravenously, intratunorally,
intraperitoneally, intramuscularly, intraocularly,
subcut aneously; orally, topically or by ex vivo
purgi ng of malignant cells within auto grafts prior
to aut ol ogous stemcel |l transplantation. In one form
the nethod conprises prophylactic treatnent, for
exanple for MaUS. In one form the nethod conprises a
system c anti-tunor agent for hematol ogi c cancer, for
exanple nultiple nmyelorna. In one formthe met hod
conprises zs the ex vivo purging of malignant cells
within auto grafts prior to transplantation.
Preferably the auto grafts conprise hematopoiefic

stemcel |l s. In a preferred form the range of
viral dose may be between about 0.01 to about 1000
infectious viral units per cell. In one

preferred form the virus may be adm nistered to a
subject in conbination 30 with an effective anount of
a chenot her apeuti c agent. In anot her preferred
form the virus may be adm nistered to a subject in
conmbi nation with an effective anmount of a probiotic
agent. - The cells of the hematol ogi c cancer
may over-express the virus-cell entry receptor

nol ecul es intercel lular adhesi on nol ecul e-1 (1 CAM 1)
and/ or decay-35 accelerating factor (DAF).
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The cells of the hematol ogi c cancer nmay
constitutively express NF-KB. Disclosed is a nethod
for treating and/ or preventing hematol ogi ¢ cancer in

We 20018998, the nethod conpri sing adm ni st eri NBCHAU2005/001257

therapeutically effective atount of a nucleic acid
nmol ecul e derived froma Picomavirus 5 or a nodified

formthereof such thpt at J.east .sone cells af. the
cancer Br& mpierred fopmy ﬁée" il??maﬁﬂ’élsnﬁc?e#%m%@?%l“ms- Preferably, the

B@ﬁ%@?&l&i@ o@?vﬁh@% SelsiibmabRs tRNArstp EEHERLAERITt @VA13, CVAILS,

romthe virus. In a preferred faorm_the

ARy CVA20, CRAChx swelifirsly forms. thepeef,efngh cgmbingtionsy thereof. More

RaRH dtp Ctbed ¥Rt TR AP LGRS Rl iy Gyes, At

Ky kemdaCvatirain. In a fourth aspect, there is

provi ded a pharmaceutical €o |ty or . use. i
P ont | 1 5 easaen By, 05, CRERRTL A Walid Vil 85 | Gvals or CVA2L
PebicRsly, thd€orabBies Fioap viesy CYAIS. aviorffreftdbiethe CVALS is G-9.
anmount ‘of a Pi comavirus orﬂ% &Bdif'_ed formt her epf

c

capabl dn gmothsr |p}§feggql|f9n}1,n ﬁ@ac. eHAnEIoHP ogfus 1 CVA21. More
%)?%}%%thpi&g? iiglk{]?geﬁdghgﬁaﬁﬁceutl cally acceptabl e

uent or carrier. Pharnmaceutically
accept s wmed hetepi, g torm dhéroasplogicoganeest fichidgs npn-poljsktumors such as

Ll Kk . b h i 5 L t : .
Seientr 3t 08 Y el 45, BE4 0ol lodspts,
@hd phplorhie AR s 3B \Icelﬂl ily;hphc;ma. eﬁdxm'fnpm taf&zleljlwﬁlimﬁncdmde, but are not
therapeutic .agent. In a preferred for t . .
AL TP TRy laasaapy WDkEm et oy dfkemia (ALL), chronic
la.h@ ‘i’ﬁﬁgﬁm?rﬁg 1&ikbird (CESR B prolyhigliceyiic 1dukemixed Bonocytic leukemia,

arnmaceut|

p cal conposition-for use in treating and/or
hn e pesferredyfomapthedicomtaogis earaer jsmultiplggpidemat he

confiosition Y EMR i 1ls which are,
nucl ei ¢ &ci'k feﬁ%ﬁgﬁ)ﬁéﬁ%e%%fo ro%éé%mglﬁggﬁ%\?i Egeso(r:e g WHieh are
pEikitdri el ofi@smmbieachenfthecgpatic egaft(s).yti cal |y i nfecting

a hemat ol ogi ¢ cancer,,. taget her w.th, 25. . |
phar madRauVEERPS Tactdpe SpcETirF i BPTdred, . Bgpran subject in any
Qﬁrtdﬂl@rmanner. | FbP axdpiraé eﬂ¥eedfiﬁﬂr Myt b2 administered intravenously,
phar maceuti cal caonposition further conprises _

birassopmilys FrtepRBpAgRlt ‘BBHBHIH AT GO i SYSBERly, orely
%o&:?éal& (ﬂ'q))} gx ?%8 &Juﬁ'u%lfi%to&*%ﬂgnﬁr deBIE Swithh bW g¥8ifts prior to autologous

geting-o 1en ic acid-1iposone conplex; .
Reactalbeshsphntativat Hodnoflonm,dhe meghadneommnrispy prpphylpetip treatment, for

h |09 ' ' . ' N .
SR oM g 1t Rar Sorlh e S5 cop R i nitomor agen fo

 His6o®58¢ cancer, for example multiple myeloma. In one form the method comprises

the ex vivo purging of malignant cells within auto grafis prior to transplantation.
Preferably the.auto grafis comprise hematopoietic stem cells. ’

In a preferred form, the range of viral dose may be between about 0.01 to about
1000 infectious viral units éer cell.’ R _

_ In one preferred form, the virus may be administered 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
combination with an effective amount of a probiotic agent.

The cells of the hematologic cancer may over-express the virus-cell entry

receptor molccules intercellular adhesion molecule-1 (ICAM-1) and/or decay-
accelerating factor (DAF).
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phar maceuti cal conposition such that at |east sone
cells of the cancer undergo viral oncolysis.

Di sclosed is the use of a Picomavirus or a nodified
formthereof, capable of fytically infecting a
hemat ol ogi ¢ cancer, together wth a pharmaceutically

Bt e et gt gD gl e

bj I d
Vbl ke 1sc1é%e§94 aoﬁa%g-loggfo}@e%uggggc?&?a Eé}g g:rcaa;xlam fled.

fememngw hematbloguapaime imfa pyhy pd PR ISHE admmstenng a

herrato cancer . t t Iz pd
T e L R .“%”2“%3@%50 Gt Blcomavirus

o% heAsdiRE] &ReY mE:reraf mﬂtﬂmmg Ibastraorat ogliscoicthacencerrarg killed by the
subject. In a sixth aspect, there is provided the use
visfS.a Pi comavirus or a nodified formthereof, capable

of | Yirh&atdic bliaRdlente fa pBBingleatnicd RN Aror dompl¢mentary DNA

manuf acture of a nedi canent for treating and/or
fipmethemiring hemat ol ogi ¢ cancer in a to subject In a

seveni h _aspect ,EPr &E&grﬁﬂ?%th%ﬂ@@h@ﬁnﬂs Preferabl, the
nucl ef‘”c a’éﬂo | ecu %é% f ° v

deri ve roma Picornavirus

CoxgRietiradis ftﬁ)’e%l :hmrequ’eferabbp@md@wmyt%lamwl) Preferably the
| nfecting a aﬁmﬂt 0l ogi ¢ cancer, in the manufacture of
GFSA’NE‘?@ 4Py eat i ng and/ or preventing

h enmat féll O%}L&h %%&%F rthér@ lsaprwﬁéc?g ar&é&ﬁi@hl%ﬁﬁ)dsﬁloﬁ

met ho

nse, 1n- atP‘i n 'ti
fmg&ennttrdabxmanﬁ/ggp@va %waate S%I ingd sphiectd n%}dnpos" on

oG o2 0 Gl @S%}r@lﬂt ofd i*m%ﬁlakzﬁué & 4 B8 dFRATBIm Whdrbofa capable of
ective anmount of a Picomavirus or tab]
IyicAB hﬁibaﬁlgf@rhmh:éﬂgofcaaem‘h together avity aaharmepptieally aoceptable

of .the_cancer undergo vi ral onconS|s 20-
excipient, diluent or carrier.

Pharmaceuucally acceptable- excipients, dﬂuents or carriers will be well known
by those skilled in the art ‘and include, but: are not Timited to, any inert substance capable
of being used as a vehicle for admmlstrauon ofa ﬂlerapeutlc agent. -In a preferred form,
the phannaceuhcally acceptable carrier may be a liposome.

In a fifth aspect, there is provided a phamlaceutlcal comp051t10n for
use in treating and/or preventing hematologic cancer in a subject, the composmon
sing an effective amount of a nucleic acid molecule derived from a Picomavirus or

(D—

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

a pharmaceutically acceptable excipient, diluent or carrier.
In a preferred form, the pharmaceutical composition further comprises liposomes

that may also contain monoclonal antibodies that bind to specific tumour markers,
allowing targeting of the nucleic acid-liposome complex:

bisclé)séd is a méthod of treating and/or preventing hematologic cancer in a
subject, comprising administering a therapeutically effective amount of a disclosed

pharmaceutical composition such that at least some cells of the cancer undergo viral

oncolysis.
Disclosed is the use of a Picornavirus or a modified form thereof, capable of

lytically infecting a hematologic cancer, together with a
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In an eighth aspect, there is provided the use of &
therapeutically effective anount of a Picomavirus or
a nodified formthereof that is capabl e of inducing
at |least sone cells of the cancer to undergo vira
oncolysis, in the manufaéture of a nedicanent for

i nduci ng an i nmune response in a subject against

hemat ol ogi ¢ tunor or cancer_cells.
pha:pmeﬂncahy aeneptabl exsipianher ekl m@%gPtge%Pﬁ dfopjgl%vennng
canp or variations such as
hemEtBFﬂﬁ“f gsélgerlglasu@,bn,p“ sing", will be understood to
i mpl SDzstdIt%ecﬂ mhaasmmum@acadmmubmnt i nteger or

step roup of el ene
demysd rore HePTTEVBHS BF aﬂf@g‘i?% asdn &Emfgﬂé’“% infecting 2

. auti r £ e luentin a
he%t@%l%og{iag%" é:@{er SH@reptatmas e@bm ceptsls) ep@p egiodi!

cunent s actg@lmat eri.al s Vi ces,
mediidi afiteesting andfer prEYGAE beRailAgie GaRer HH@FB%F in the

present SRech L GRLE AL 8idse likhite bPA PldmaRiupEse Of

m"iﬁmﬁﬁ B et e bl n 0o

5a these mat rs fo p " ;
mapsfeetuEs Rvn ot%aﬂagge dfor, fgv%ﬁxét Cf’enfiéﬁﬁ&gi@ cancer in a

st tralia or eI sevvhere rel evant to the present

I nvention before the r| or.i
appllm@aw‘%mh agnsCh L Stﬂﬁ%‘fld?‘%%g ﬁ%ee%ig% e acid molecul

| dmaggl b Ci’wgw genshaRded ﬁhﬁf fhefef] dapabile omyticalbﬁ infecting a

reference to the follow.ng dra 8/3 tin

he BRI BRIceS . in (HONRBOBCELT of SFEIHiRMTHSPHBIS: qing agtlor proventing
Abbrew ations The abbreviation "MM' is used herein

hemaiplogig The abbreviation "CVA" is

e PRSP cfRUTAGiifh A 0Up Virus, for exampl e

unhmuneu'apon@ lﬂnat eVI 3 s fglﬂngﬁ)}isa(:kl r:\)/1J %ﬁganégrlceﬂghﬁle method

cm?}s b%tgv ﬁgct%{és s cf‘%@i})se in3RE makiel vﬁﬂi@ ﬂﬁr&iﬂuudhﬂlgreﬁf@phve amount of

understood f S
a Tibsmaviesent a anpdificdtfoom thoraef s16B ‘gﬁbﬂ&?ﬁg Bt @éf"é (the cancer
to the sane organlsns and so are interchangeable. The
undgsep dFRANCBIYSISVD s used herein for multiplicity of
infection. - The abbrevi ati

her dhanfeightiraspect, trene 15@}@%’#@% yseopio a @e{ﬁ%%%%cahi] %@Qe amount

of {? I}’i“ccjzglrrfalvﬁgg ‘grea modified form thereof that is capable of inducing at least some cells

of the cancer to undergo viral oncolysis‘ in the manufacture of a medicament for inducing

an immune response in a subject against hematologic tumor or cancer cells.

Throughout th18 speclﬁcahon, uniess the confext requires otherwise, the word

“comprise”, or vanatlons such as “compnses or “comprising”, will be understood to

imply the inclusion of 2 stated element, integer or step, or group of elements, integers or
steps, but not the exclusion of any other element, integer or step, or group of elements,

integers or steps. |
Any discussion of documents, acts, materials, devices, articles or the like which

‘has been included in the present specification is solely for the purpose of providing a

context for the present invention. It is not to be taken as an admission that any or all of



The abbreviation "BM is used herein for bone marrow.
The abbreviation "CPU-GV' is used herein for col ony
form ng -units granulocyte/nacrophage. The
abbrevi ation "Wh assay" is used herein for

m crocul ture tetrazoliurng,assay 15 which uses the
chem cal

3- (4, 5-di net hyl t hi azol - 2-y1) -2, 5-di phenyl tetrazol i unb
rom de. The abbreviation "PI" is used herein for
propi di um i odi de. The abbreviation "PBMC' is used

herein for peri al__bl oo al T th
g e o o B2 e 8 BRI g e Mot n e

ﬁdf m‘us&@la' Sv eldvherd)Relevaritth ahe presdiit iineentige befoe tierpriority date
nonocl onal antlbody 20The abbrevi ation "TCl D50"
ofﬂmaﬁpph0N5H9|n for tissue culture infectious dose
50% 1he ab Vﬂhggﬂresféni' BRehtié® mietsk hore cleaflpuniéraigud, preferred

form ng Units. breviatjon "CPE" is. used_ herein
fdras wilittepstritedebite vderenondo dhp Fallpwing drawingsapg eXampples.
used herein for intercellul ar-adhesion mol ecul e 1.

The abbrevi ation "DAF" .i's:-used herein for

decay- accel erati ng factor. 25The abbreviation "kb" is
used herein for kilobase. 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- | i nked i mmunosor bent assay. 30 Bri ef

Descri ption of the Draw ngs. Figure 1. Fl ow
cytonmetric analysis of |CAM1 and DAF on nultiple
nyel oma cell |ines. Mul tiple nyel oma cel
lines RPM -8226, U266 and NClI - H929 cells and nor nal
35 PBMCs were dual stained with anti-ICAM1 and
anti - DAF mAbs. The anti-1CAM1 WO

2006/ 017914PCT/ AU2005/ 001257



ta

10

15

20

25

30

35 0

7 mMAb was directly conjugated with FITC and the
anti - DAF mAb was stained indirectly via a secondary

woonsugate | inked to PE. . Figure 2. CytopatiihB2005/001257
effect of CVA21 on nultiple& nyelorna cell lines. To
assess the cytopathic effect of CVA21 on multiple
myel oma cell lines and normal 5 PBIVICs, cultures of
REbpEeREPRNS U266, NCI - H929 and PBMCs in 6-well plates
ver e | AORLAY MO B W RNV Rl e AR lbosl. 37C
(M -1) cel sup erna vvas care

aspi r atlds affredatitn d‘lC\Uh’é wveulséch hermml foh @mh(ﬂ@e wWergeoup virus, for

stal nle &?ﬁ?gyg&om%%%g% g{}%%S gxl\ﬂgl.%.sg.g_sl a:ﬁﬁ@c}ﬁeraglre in this field

Rﬁéﬁbﬁtﬂy abas the bbbz%bﬁubﬁs/mrblan@f‘cmr’l @wisa@ayLAagloan viros and it will
cells were able to excl ude the

SEQOgPR s PHRPESS AR pgﬁseqz 19@911%;@;}, that the aBpreviations refer to
ﬁh&kﬁﬁ-ﬁe%&ar%ﬁ%ﬂ& ‘s&aﬁ%ﬂeﬁéﬁ cabl¥A21 on MM cel |l i nes

and nor PBMCs usi n assay

cel | | |Tﬁ1@szbb4reman@afmgmﬁ3seérh@r¢mformégplaﬁa’ crfonf@aﬂlon
PBMCs gt |
cont i nustobROR0E MGUR S b8l RERR KrchrblodSial gypmopatty of

sindedanide@significaran of quadr upI i cate wells/group.

Fi gure € post ect. of mJI t| pl e
rryel omﬁ’ﬁé’ﬁ’/ aﬁ‘é’é‘ B lsus‘?fgbeé Otbq” li nes

- H939e WRBRvRRen RPVEUEGRE o 1‘196&' Gheteitf eﬁﬁ‘l @d}'l%n%r1 forming units
Vi rus part| cles post infection with CVA21 for 24

@ﬁ@ulmvywmﬁrappweng i nf ectl on with -1 MJ of CVA21,
| ncr eaggg an) e\éiartﬂdﬁ ?’efs%&f Hereh ﬁ??{ﬁc:%t:ulm@ tetrazohum assay

mul tiple ny 1 ong ce nes, as opposed
wﬂndahse@ﬂrmenucal 3-(4;=i—gmnedls$th1avo} ~&dyl) ﬁnﬂtlphee}alitat@zotﬁumbronude

CVA21 .0 V curve

o cvaderrvioyBece YP RaFediBou fopbrif i itioh 06 ()

cell | me&bﬁl@ﬁaﬁmﬁBBmCiﬁmmelh%@mﬂphﬁml blood mononuclear cells.
(rmul ti I|C|ty of ‘QS&%% % and coll ecti

of vi r diheapbiyatiog SISkl Reapia o1 e TafTesy oiipraal cols.

The ti t'[‘h@tabﬁrévﬁﬁoﬁ &g Ss \Aﬁaﬂ}ﬁ%ﬁ friBshdclbndbantibody.

triplicate and the average virus yield at each tine

poi nt Was apbrsviatign “TCIDso” I @gql bex@m f}szﬁgp%}@cglt@m ipfgptious dose 50%.

 nf cot ayoupivialal PO s e enlls paofRfortioud, ©

U266 cdhksberviationf‘€EPEE s dsed hastirhfonicytop@biatfiechOl - 10
TC1D50[¢cel ] ). .Tatal S ex}yact from, nfected

and noﬁﬁf’ ﬁ#%&?’&goﬁ'e?@g@[ galsé‘ﬁ%f{ ?‘ff%‘&gﬁgﬂn&?ﬁ’%ﬁﬁ%@’eﬂon molecule 1.
assess qle Riybradiarion €D 1ghmt1m@1m Grelebsy-adobidr BFTh@or.

fromnyel oma cell |ines (; nes 1 and 2),

NCI - Ho2ge pbbrguigtion ke ‘&)“S%{i\f%F‘ Oz’ﬁé"s 5 and 6) are

shown. hag rewamﬁ nbﬁloslstlﬂ?&i ﬁe‘r&ﬁ f%lx?iqgﬁ{ucleﬂ‘&n@m

extracted from lines cultured in di um al one
are shdha abbremhes “BNﬁs’lan@BdEhermh@Preld@mua]ﬁwczi 4 and

0, SO 0 e A IR S Shpunosoron

8sdaygure 7. Ex vivo purging of nultiple nyelonma cells
frommxtures with PBMCs.

Brief Description of the Drawings

Figure 1. Flow cytomeiric 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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M xtures of normal PBMCs and nultiple nyeloma cells
RPM - 8226 and U266 were cul tured together and

wopfteot®d4 Wi t h CVA21' for 3 days to assess thepCr/Avz005/001257

efficiency of 5 nultiple nyelom purging. Viable
nyel oma cells (CD138+7Pl) and PRMCs (CD 13Wi pn were
anal yzed by flow cytonetr FIl ow cytonetric plots of

@4&@ &g drmesthpaonjugated wﬁpﬁﬁ}% and el A mAk wapstaiped indirectly via
gjﬂ{agy > B 226 and U266 cell |ines.
gure Rﬁ"a‘lapngl?lgwgf M 1 expression on clinical
mul ti pll%gmyeel orﬁsﬂsp&thﬂcﬁfeah of §F6M2 h onrialbipld oryclina cell lines. To
CVA21. ent rro |rate was
SRR s Svobaic” B bt Sl I e Al AR fines and normal
&’@MC% ﬁﬂ@&és @EIE{PMIM& emespmmmz@ andSPRYIEs geblwell plates were
sus [ls were d &} i ned @tl CD138
thawt ¥odi 4% 18l o fhacelappernatant was

%%ﬁill}ﬂé‘spﬁﬁfedb@ﬁ%c% STXRE Bk OdhdeiR Ralls wlred é%ﬁné’cpﬁ/% a 0.01% trypan
right quadr ant of the dot plot (CD1381/1CAM 0

hbfﬂ witen: e NpnyTalecelih destmlypd biyrCYAR1 jriciieny wermeieined positively
C | mﬁggﬁ&f]sﬂlﬁé edwlﬁfe é"?’@ abfél B ﬁgllel Shle t?s eyvc\cglaigae the dye.

bong narrow cel '8 from t at1en
Phemnumfog@hdwmdﬂakmmoama@rﬁaauen concent rations,

and ca er c nhi bi td was, ,ass ed by, a _
VT acdigirethe OsaBHe P st ey RAb BOYBL RERECs fid dpmal PEMCS
Mglm@maggag different inputs of virus for sanpl e

#001. 20Fi 0. CVA21 I
el o Ll gy | RRMLgSe! | ioa: ando NI fo pand fortaal PBMCs

%@ﬁﬁhﬁf‘aﬁng differentid)sedMGviRPRECHRLLAY SREPE Forf 4P Error bars indicate
pat 1 ent 1, was incubat’ed with el'ther no Vi rus,

iz standac] @se/meinl of quadmplicitesellystdupor

15 S AP T Ly s

nyel OnﬁiapahfySofSMM lcellZ fned NCB-HX2S| Uéﬁﬁ\mldém&ﬂ -8 20ationéeld infectious

Xiri? pBiplRs pad Tk ﬁ‘\gd‘l’l?dns?’étf‘lc@zf\%g%?@‘ﬁéﬁﬁ?%gﬁ Foplqvipe infection with ~1

BEODbNA VM Dirfdtdab &Y Sine @Ak B8 deflolet efh off the fnuliffle BA8/eloma cells
seen in the bottom ri %{n %pﬁdrants of each dot pl ot

liges 38 eppoppd to the normal ot oni crogr aphs of CVA21

i nf ect t
o< P SR irdl bR AiReCSE VAL B mttdble Hnyclomd Rells.  Viral

geenthi curbo ol GVARE in rlé%&ﬁeﬂ')sw@aﬁﬁﬂ%éol:@ntbm -8226 O¥) cell lines

E‘g Oév’lgﬁgg i %ﬁt{%g&f Ilc% I;O lpﬁqcpg%aﬂ]&rox( 9 an(;1 collection of

g\/ﬂt tie ﬁﬂfc&%ﬂ&ﬁhe naesist ﬂaltelmao@ﬁ)fyamplss was performed in
cal cuI ate fromthe flow cytopeiry data ahove

hipjisets and thespepagesars 3isld af sach imperom) wagploted | s fr om
MM and ﬁB'\Aneﬁfs)is SEANALEEXRERSHIAR FMERIAB NCI-H929, and U266

cells. representative dot pI ot from patient #005
cdly infvicteg VSf,lﬂaCMAq?gl Wi th .anti-CD138 and anti-| CAM 1.

WD 200 %P%éfﬁé9§ %806%&7 g%lls Wer Sé%téd )fmj Y4 1 with CVA21

vitro in Firng rom

leOIem g GADWIC@M@LI "ﬂmeNWAv(a#m,ac#ﬂ)(ﬁ%namﬂedat@@&)ld nvMinfected cells,
rtial .rem ssion 3 m)no nmopa

IR P RS OB D 08 apiAgpmples fom

edyewlﬁeg Qelp Ligts RPTII-8 B gang| Eand r29, QQQV(inheS 3 and 4) and U266

patients were infected In vitro ;ﬁth CVA21 at a

@an%& Pindo) aye showsn.i hanec ¥ o gontiims yheok-lip Dy dagdder. 3Tl DNA extracted
m! NG PRes tbiu dsﬁ{qi)l b&RmYRlofe Rl MRRHEHh MBedQUESind 35, whereas

post Infection and anal yzed by flow cytonetry af fter

$ngs Bj hand 6 corczindBe cdBloTONAvaxiagteddom ¢eé1dmed dgafed with CVA21.
sanpl e; percentages of viable cells that were CD 138
positive are indicated. (B)(i1l). Cumulative
results for a total of 19 clinical sanples with a

~range of ioconditions as indicated in Table 1 herein.
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(C BMprogenitors are resistant to CVA21l. Resi dual
cells fromthree BM sanples infected with CVA21 at

wo/Bdos/onford (nock), 3 and 10, TCLD50 per cell fmrr/462005/001257

hours (approxi mately 10,0038 cells) were cultured in 3
m of MethoCult GF4434 conplete methylcellul ose
culture nmedium (Stem Cell Technol o Vancouver,
Canada)Figmise7.1 SECP@oGRITEng ¢f égumergeenwelmtar pels fram mixtures with
?g &.0f a 6-well plate and incubated for 14 days at

CYI 596 CO2. CFU-GM were scored as col oni es
consi sivixtpred ofnarmal FBYMEs amhivitiploayehpiragdls REMPE226 and U266

st 2R it g SRRl S R CRROE AR, o Wit e cfficiency of

MAdicahyelash ROHES. nt‘hableqriyﬂsnﬁh@m (CBuB®YPDRES PRMCs (CD13§
i ndicate the standard error of the mea.npg% the thr

Llnpwete angliyasd bYcﬂovr;ert%wrfé& & omelis mits OEPWg%E%VMP’) and
gﬁ%@e@g%%m preYelyetaity fop?agﬂmamnm(ﬁ and6[é%66 cell lines.

ndal ocyt e/ ma age
popul atﬁm ﬁ/er é‘mgbiﬂsl of i IQHINE- T Gxprsssiony oavamicgumyitige myeloma

as y Fol | owi ng i nfection of
Bt Y GO

sev sanp s descri bed above in
( B) (i) ,(Amifﬁtlﬁﬂllicmevmmowl apirgteawds dhtaodd fitmsa multiple myeloma

bolort (el PERE JOVR)RPORe M PRRE by Rl Framggion.  Cells

NerSWhglogBines wifto aalmimelst SndBEntIBCAM-Desltibsdiks. g Wigeloma cells that
10B(ii), with results expressed as_ percentage

et pesibye 61 16ANM g expsession appear n the Jope righ @Ra%qgt of the dot plot
f
E&pl E¢ f*5"3t AB@O ?3@%%’2’?7% of EMbdisand grgﬁgréﬂﬁrﬁ fumor sample

ytic | eukem a,
pmmgtecl oﬁQDiIB:S ﬁMs(API\/L) monocytic | eukem a and

(r:n;: It | pl(ﬁ)e qé&ﬁ%?mg%' %vo 8%?3( ﬁ‘})fne 11% eééheh%&%ko Fffeﬁeinfected with

FYMLB], aﬁeaﬁ(ﬁrspbﬁﬁ@fmlaﬁmys, Ia@dlrﬁﬂkﬁmeﬂ gré@&i_)nhdﬁhdm fwian erssessed by a

NB4 and (B) HL-60, .ronocytic | euke cel . n .

MREL Ry The Srgh BAESRerIe PHREE IS L carvieh et gt ignt inputs of
wrﬁglf(grggﬂnbmi and anti-DAF mAbs. The anti-| CAM 1
I nAb was directly conj u&ated with FITC and the

ant i - DRigmeA ®apaatyaohed AZddior pares ynultiple Joxdema pigspa cells from

%&g%ﬁﬁ%ﬁgﬁs/ 001257 10 Fi gure 12.

Oncol y(Ay Het Ibcme mairr@maﬂaplemwma)ati@amﬂ(ﬁ)l awds @¢abgedwith either no

S.E‘I eCt ej)‘is l}% gl”%?g?ﬁ sofﬁieﬁ rR?JI\}E@@/ceB M incubated for 72 b

H@ﬂ&@&)ﬁhﬁl?&h@ Wﬁﬁ{nﬂ@“ﬁejrtbnietryﬁomgss ahel péﬁbnﬁgelto@ myeloma cells still

pronyel ocytic |eukema (APM,) cell line 60
aliveo riselisatera dual ek it arom %‘Eh@ ﬁwﬂ? gni1-CD138-FITC antibody.
%_ﬂ(@ Wé?o&ffd LU rBm Wftﬁ d?ffergh%eerﬁl%ﬁons of virus can
yiel'd post 'In ectron

ected he ol ogi c
besgarindlad botionnsght quadrants@g"@,dn d?t it (@13%8& | line

(RZ;\A ag ﬁ)e ’P&&g"?ﬁfg’i" §? ;i/%ll 8‘{? Ide\ﬁ%le {Hf&z%ﬁﬂ%}l%y? §£neﬂg§j infected with

bl~5.05 tapd Y4563 WCIDékelliford8h.o Ocﬂralmnmgtoran lbe se@oit both virus treated

|nfect|onvvr h A21.for -2 | l.ow ng

FHPRIES FOIRP @O'T"E'I“E)%‘?tﬁ%ﬁf‘%g @W@f‘? oMncreases of

virus yeyer e QT Wabile mVdieed tellsi folowmM @dAbnge with different
Preferred ]ﬁ? or Carrying Qut the Invention &

eqentaligh of fVlfil% Oﬂkalﬁﬁﬁdt B the Hawiextamelny dptarhoyey i ng
Pi comayidiig 18N &PAd e Lelectively purges plasma cells from MM and MGUS BM.

(A) ICAM-1 expression on CD138" cells. A representative dot plot from patient
#0035 following staining with anti-CDD138 and anti-ICAM-1.
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viruses such as reoviruses are suitable for use in
treatnment of limted types of cancers, there is stil

wa@200emt7910 devel op i nproved treatnents. PST/AU2005/001257

descri bed herein, the present inventors have
di scovered that Picornaviruses can be used to
lytically infect hematol ogic tunors or cancers. Cells

that arlBMiksdse#pe indpaionzpd Jading 98 S84 spapley drasm petietewith refapsed
; S )
M@?ﬁﬁ)’ﬂ?%@& t#%@ , g)ﬂlgl ﬁ%%%ﬁxg#&r?ﬂ#@@ﬁfggyg@go%l &mmopathy of

esi’s
tdnds’femilnsd cs\@:uﬁam,ce t(hrﬁ}ﬁﬂbi#@ﬂﬁr i7#0entand SVibhwe diagnosis(#007). BM

desl ona, Ul hods anch CQIRORIALONS, Lol LERBENL b o stipliciy of

THRcHENTEOISY0 bRod)y3 R myerCIiD, pee:eLonaﬁmﬂ@; ‘ﬁfﬁzﬁtr'ol‘ected 48 hours
accor ing to_ the invention. The

Aeiicson and saplyral by figy %rﬁ@;ngiaé eﬁessteflmgof@r 5113138 10,000 events

%@Q@é&d&f péleg;ﬁﬁﬁl%h pbﬁ?@r‘ﬁﬁ e%n@ieviaefél slisN@at itke @93138 positive are
l[imted to, mce, dogs,: sheep, goats, cows,

meigded. pi gs, non- human pr| rrat es, and humans. In a

SRR R, BTN 3 IR o e o

cehdisiodwy/astindicatied msTalﬂ@Idletblmay be caused by e| t her

lysis t cells.due to i. trace epli 0

of "t he W) B8 GFoaspifirat drbnai RoGY ARy BESuw LS Fom threo B
RBaplek lifRboed @ﬁﬂﬁm| it WIOT: e (ﬁﬁh@dk@t 3 @nd ab, qejrbgbl per cell for 48
caspases. Once the cytosolic contents

I
bavss (epprogigatdy r’r§5909 ﬁPlilﬁl) e vleared MpPU o M%h%@#hGFM% complete
18818 %osc AAAN W ARAS (SRA WIINFcdRbloghld! MBREuver, Canada). The

ant1'gens capabl e of eI iciting an | nmun€& response to
Ohd)-6dbdh oniveres wistd perfraped én wislle o€ @ @-welbnlots, andriperhatadifor 14 days at

e V@ 2605/ OAIAPGILAURONS 90425141 ASTRLOLPY Stocytes andlor

r “cance
macfﬁiﬁhagbsoff Ather mbmetulls asingesn ipyvavédiaicodeopst The atrémge number of

f.th I I'ls
B PSR B DOR WAL of B Fanerafintiog Jerfbga Brvor bars

ﬁr&ﬂca@é SeSdtdddash Bre:urané Wead 08 thethrdctalipld| amﬂﬁérezﬁ colonies shown
Pi comavi rus. The Pi conmavi r us é be selected 5 from

!Wdr’blﬁb ceBmplatadi A HOMorconst itg geprplaoicanagrophage.

I sol at
Pi comaglg % us | ngfc mﬁﬁﬁ%&%\g&é Fﬁ%@%f@?\}? ?ﬁ CVA21 purging as
Exsesseil rys floRolcyomictys, FeHowingcinfesiohi efithe seven patient BM samples

Apsapg) e R B SR, PetlioTert i bian Bted; T memfgipn romained
td1gti VRl Qichh el ﬂoﬂoﬁﬁlgﬁﬂ‘/mzq)‘dmﬂeb@(ﬁﬁ i ncl ud| ng
Coxsacki evr rus, I(llffghovr rus, . Poli

g}\al'l I Us 2}
uncl as &Y ifa ¢t idRetanind klmg o whRley fem paticatsaes described in
BleuRd FOB AR SRV Bl LLsERY; g@é&&% BRIcAOY of EP135" cells

Par aechow rus, Hepatovirus, rdi ovi rus, fdpht ovi rus,

Er bovi Fignre A3HdvandB).afipw extomstria enalysiso Cp&l\éflemdeBAF on B cell
RS erkop TR ol FRL® B Yiolinsg teukomia. (APML)

moﬁf)e_srtﬁhblykeﬁnaaﬁ@hnﬂiwle ug.relkﬁﬂa cdlElfesabl y, the virus

1 GRS B R < o

| lecﬁQ@ MB) 6dll linda -
08, o ot S SO AR 20

enyia qelring 7, anﬂgve@mplmnz@@.@a ool fr B925 Rikpe Gurd tained with ani-
Muy f 9 Fﬁ?@Aﬁﬁ&bsB' e anf{BEAM Jigxﬁikb \4&7&1@:&'{ iBRdated with FITC

I's aval |l able fromthe American
@ therptiCAF seAl vias sained)indic8UY viad sesondary c@uugaewhn]chd to PE.
Manassas, Vifginia 20110- 2209 Uni ted St at es of
Aneri ca under .
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-for cell 1nfection as t.h

20 Accession No. VR-850. Qther preferred Coxsackie
A-group viruses are also available fromthe ATCC and

wo b d®14VAL3 (Accession No. VR-171), CVALS ipCT/AU2005/001257

particular G9 (Accession Mp. VR-1021) and CVA1l8
(Accession No. VR-1024 and VR-176). The

Pi cornavirus may be naturally occurring or nodified.

The Pi ddgwesyilEus Oncalytipaactipn|afyC¥éels (Y8 whed 15t and CVAIL3 on
LsQl %Fk SoNivitedskye and has not

%@gﬁgg%Fﬁﬁfgﬁgggﬁg -?h%%#?@%%-by-hunﬁﬁs-in-thc

| abor at(é) yMMeell dineaRifiie- 82 (B) moonextionsulrayialvell line U937 and (C)

B0 8 A SR kB SRUEFS, o 1, U5 ol SYIRY it
sthditivioapakhanefuslwik ealddjcatedffecdd g a hemat ol ogi ¢

tunour _gr canger, Preferably, .the. Pic vir useq i.n

" ot naBEwRE BrisY Ao oo R iHetlidRe B St JiePRislogic cancer cel
Gipdse few or only minor clinical synptoms of vira

infection in the recipient subject. The

Pi comaapasityral (bk eelbfipe AdMI-F2%0% fa irpepo ey tie Aeukgmia cell line

T L L L
aius gertickesgeseinfeatiantveith 68 S yior 24 and AY hoFoliwwingrinfenigon with ~10

gﬁ@bggﬁegﬁpf @Pgﬁgﬁ?b asds &%%%'s W8 FeRdhYordy ROSERN b1 tine RPMI-
20061017914PCT/ AU2005/ 001257 12 I n nmet hods of
the invention, Picomavirus may be admnistered to a
hemat ol ogi ¢ tumour or cancer in the individua
4 Mddef T Ot Legcﬁi afdihéekignt serotypes and/ or

rerent strains and/or different species and/or
di f f er édthoygindt ds dfnopinc thah ¢pmngsnaterallyy aesurring Picornavirus and other
Coxsacki gvi.r . I L f ' f i :
SRR o g8 b B Tor SRF6 Reatlon@t [fRled ks of cancers,
diReeisesilll anead tbidevdiemimablied tpeabhemat ed (e.g., by

treatmnent . wt rotease, such as chynotrypsin, Qr. .. .
vosi A dattfed e T Biesdi ARveaTass PRES istfend fat Picomaviruses
oHit Be RERL th 9 BN tinfeRNMM@GoTo B tambRIorGamder®f Céllethi drél Ssusceptible”
and may thereby result in better infectivi

ty of the .
i (hose thabdrnensteele mauchel oy aRAHIRCEEEReH ProfsEcypihesis, and/or
gﬂgﬁ%#g&?&glmﬁth ot her o therapeutic agents. For
e

exa e Pi.comavirus may be adninistered with one
or nor Baséd dEmahesesdiscivaies) therpressnbinypetss)baye dsysdeedgnethods and

or genegra of Picornavi;yus. Th ddi.tional strain :
SrrBERE0 By e Rerd ot Drophd BaRegPRlb S et b mammats. The
waynhdv@ay e sayenahmel if eeehbf tearpno ractaditgr TRt Sivention. The
@jPico Vi rus .of %%g. )
mapaneliey bag (AN Qf A SPRFiEtaFiakecoppmic or research
i _aﬂﬁ[z!iﬂ&lu&iﬁ?r 86 not BXitbe t&;@nﬁ;‘é”ﬂ@é&?tcﬁfseghéegi, goats, cows, horses,
cohbi nati on MA.h one or nore agents capable 0 )
pigsyu hen-hrgan prisnases, swdi epans. i Iprfupeforeedpgpledimgnt flee mammal is a
bﬁ%%ﬂidual being treated. In this manner the natura
' ne response of the individual to viral infection

may beDehthesiethe delie rveillytypicelye rasblt yfrcooh nlsctnan af thereells by the virus,

ef fi cagi ous vjral.Jnfecti angd/ qr_oncol yti ¢ and/ or. .

e P s L et 1557 pE thereps Albe BEERAYfar3PiHion of the virus

at berihfeGHian (HAFERe fRpRARSAcitilRly agantstapptieencBVatidn of cellular

suppressi ng_an i nmune response. Agents capabl e of

Aespaseat iQnge éyseéugwr%%spﬁ@ COfHentR ) eqt%isffiﬁgw $pilh from the ruptured
I » . w  aLw

Sl fubranbs G o AR fvfice oAHBUARBPNORA dliciing an

emoke &resmonse nto, thi absievnale cellsamayn beNmeleasgh. | Hawge, treatment of

contents of which is incorporated herein by

reference. The Picornavirus, or conbination thereof

may be used in conbination with one or 25 nore

chenot her apeutic agents, also referred to as

anti neopl asti c agents. Antineoplastic agents are

descri bed for exanple in The Merck I ndex, Thirteenth
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20

30 prednisone), etoposide, inBACOD (rnethortrexate,
bl eonyci n, doxorubicin, cycl ophospham de, vincristine

wends/sesanet hasone), PROVACE/ MOPP ( pr edni sone pCT/AU2005/001257

nmet hotrexate (w/ | eucovin rescue), doxorubicin,
cycl ophospham de, taxol, etop03|de/nechlorethan1ne
vincristine, prednisone_and procarFa2|ne

Viemelolagie HEMOs, ph sprest iSRES: I AGRBTARI B ASCOrdagoe svigh a method of the
@%{k bfhnit) 8E iR mdtamangy
Eg@ﬁﬁgﬁﬁ}lm&% %?/%S%icp{@fté% galtgg t hal i dom™de, E%[dh%us _
and t h&hki Waeomaxnmer mAag0be s/ B@gmwu?@rﬂmmmgllommmd classified
3 chem) al

Fi R0 JBENS 15 PERILS, hErnARST e B by be secoted
iR hie, gh:h]_:or adi@tsmgl ofcpothopiroRfyye aid a:fhld__t‘?!“y molm“ed sirains.
i fosfam de; mtrog ur eas._.i ncl udi ng q nus G
REFFEETHES Safis? I PAORETS JRfTRdS dpigypvituses, Coxsackievirus,

sichdanAL epolicReduydi g huslbdiagl bdiérodinaes, iRIGhedhRg Paraschovirus,
dacar bazi ne; et hyeni nines i ncl udi ng t hi ot epa and

Fispaioriny | md Lardiovins| | dnaphe RIRETEGUBSPH c thed bigpmavirus is an
gﬁ%ﬁb%ﬁégat r‘ac B ”Cékﬁﬁkl@@i O04RRoHAR! UBbRSvirus and unclassified

uor our acl t 0si ne arabf nosi de; purine
antetojues, |on d}qm|qtger6genm oﬁpmopmmrn@s awich may include Rbinovirus,

t hi.o a nt.l tu cl
g@{al P, %Vé‘“&nﬁ#acff% gﬁﬁlthﬁ(’c udi r%ﬂ&ﬁﬂ;g Kobovirus and
d@%dhbtﬂ@ts@l Ih a i‘ﬁ'&ﬁ@ﬂ? form, mhd Piepmiavinis BndCoxdabkiaviyes. nPreferably, the

hor nones. and hor npne ant iSts | Iud| t anoxi f en
SRasackieViras IS YRS %smgﬁ&regegﬁaqﬁé arvasks &ghm s

i ncl udpRgraig, Fthéltvirﬁs ttb"@%téaaﬁemmsﬁiw@nngmﬁ W§ruses, CVA21-
may beusedlnco Inafion with one or nore o

b profoprsdrandyin maélswﬁé (CVARE (KeykandalDdSiakion/GiM,, Proc. Soc. Exp. Biol.
QF BRI, Wb B! LNE VoI 0303 PR ésmrm'@%i Virol. 1989,
of g€ treat nen ¢o

nel anonma VI T us
(682643 ;n Sclanidi,ndt1. ot wilt PromeSar Fopr eBiof. Medp| HG1n ]eﬂ’ioﬁ3 CVA21

ehadlh, 1 avefinaf SRER e hteiRobivEr Bt te @Tco) 10501

pRsREstyt Batlevid, PRnbksas Vfglﬁﬁl’ﬂﬂlﬂamOﬂ Uhitdil Stages of America under
Pi comavi rus, for exanpl e or .t he treat ment of breast
Agaession NorcY B 0oy ShiCpsaelsift HxEAYD viruses are also available

g%me rRKEE %ng Aﬁ@ﬁ@@@&@ﬂsﬂ@&%ﬁiﬂ% FoRep), @A 15 in particular G-9

["'uor ouraci | uorouraci |, 5-FU, Adrucil)

[Atsessian NoeWROMIZL) am) EVaplddishessiondyo. dBdPbpred NR-176).

e SR A R AR e i, s

[adeByicatietn&CivheR Gt Baxbe idolated frpAs iseurye im hatansland has not been

L

30

ﬁbﬁt’éﬁl’@& idn{ £ 80GEknce@Hatfis, YRoH h%hh atgda e r

enot herapy drugs used for ‘treati ng Wo
br eastThgrPa@rna\flms wwin aodified bue S@bccépdal@mf lytically infeciing a
pi ne (Navel bi ne), gentitabine
%@&%Sfo%c’et}lmog} capeC| tabl ne (Xeloda). 251t wll be
appr ecPafarablyhtile RicernRivicesasedrins: method i geatpositon described herein

f d nb
PREFERF S8 Py RO n ECS RO il g iBATa the gesfpient subject
as tr eTheBRbrRivirly alag e Atdcbmbinahi Eiﬁmndﬁrusofr@!h&ﬁ@mmnore types of

iGBFB e ViTh oS LSBE PLUOHAPTR LIRS B o 1t contains diffeent

Bﬁ&:&?ﬁ%ﬁﬁ:vdeiéi‘ﬁnndnfh R RadicRil ovpreten@ig aR imfRILE response by a mammal
tional ents, such as one or nore additional 30
ﬂmuﬁampwgéo adheorpavirasseb fpent s capabl e of

nodul ati ng or stimulating an i nmune response, or one

or nore antineoplastic agents, neans use or

adm nistration in any manner in which the

Pi cornavirus and additional agent(s) have therapeutic

effect, such as an overl apping tenporal effect. The

menbers of the conbination may be adm ni stered

e P e St baRes gy A s 456 bfdofhavirus may
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The Pi comavirus may be admi nistered in conbination
with an effective anount of a probiotic agent.

woPbedI0disCc agents may include, but are not |i wcrexiz065/001257

Lact obaci | | us aci dophilus, 1. gasseri, L.confusus,
Streptococcus thernophilus, Bifidobacterium breve
i sThe haermtol ogi cal cancers, - suc

d B |
?2 uke niragzg&;d@ nbthe inventivpel iGREAVING Bay: hp edpinigered |t<h a hematologic
Wg?&ﬂr heNGn B é];i O ki Fua? subikdiPhe 'cgmbirﬁﬁgﬁf of d¥erent serotypes and/or

mat ol 0gi cal cancers can grow as so tunours or
sﬁfa:mxﬂtsemns ehf/er Id[ffmhndpectas snd/hleghf@mtj genema pfi Bidokmyttus, such as

E%Sla% o a&gqra%eﬁ ec1e ss I %ﬁg n}%/ tb'%g}l;g% | SEOfclesued the

Rrugdakituatcan eesdheﬁ@fmlvoesr bimehminhj,y pfetichied (egatipl agitment with 2

cancer over - express lCAMl and/ or Cco

PROHRAERI S ah PRSI I EY RS @1@%%@%@%%@&3@@1&% Such

é{%%aﬁ{eﬁt RahbIGUHRS bites UnaERFI the 6/ifR Addealageterddy #d36lt in better
thods of the present invention include | eukem a,

mictiviy ef heeliowa, Hodgkl n's di sease, non-Hodgkin's

di S€asfe Q Wé@ﬂ? b e%ﬂh%ﬁ&@@ o(gpuséx%mﬂ El'fblﬁ’ihOﬂ with other

Ieukemalnc Iimted to ronic
iz eipogbnagentd elﬁdi‘axamplaﬂm tPecdrgzawphlsm}am te ddsnikistered with one or more

L), |c and | hoctlc Th
e e & faedfTor S o BPRET bR Pidontirul"rhe additional
g}mﬁ ploe%geﬁgj,%a(?)ssp @géo&ﬁ: er @endraesf chombum}jl mayslmle the same or
as_phosphate-buffered saline. to t tol o
@lm receﬂ@ﬁfwugﬁms{ﬂ# dor ¢t %f%Bﬂ%i‘%‘l%S Cé’“l"é(ﬁ?:‘g P&he invention.
i ndi cg g%ﬁ'feh; B&nfiE OfHea Pidohavis, ad,m aérﬁ&ﬁatﬁql itRerBof, may be

manner SO It contacts the cells of
aninistérod)i in combimation heith oerce A5y mared @Berttﬁecapable of modulating or

Pi f el I

SIS, foh fnipé (GpOR% 8 ffe ji@RallEh el hlfed,  In this manner the
hAGal ifhume rednsasftthe mdqpﬁluaf ta erah mfgitmarmnaj\hm gleered, thereby
Sl o B L S S B RBURE s e

RHEANRY Tw%alwﬂlebag etiEhat18 bE bRehidyyan ifjregie regpoﬂses Bainlagent capable
to the neoplasm For a hematopoietic¢. ne pI for 35

ek suppressingHa FEBRhUISPORSCrad BERHICBRANS, O ew ng or suppressing an

%%@ﬁg d&i‘?';& HANERONS LYcHOks d ﬁlnﬁﬁl\’iﬁéﬁrﬂi{u@f laYe desbed for example
05/ 001257 15 For exa
inrFheaMervhladeke ﬂhirmeyﬂrﬁimbe, Merek & Qpekve%tah@m §lasion, NJ, USA.,,
r mul t) us dose a sl ow
i cgeiey h(’fm ’ﬁé@?&%ﬁ%@%@eﬁéﬁ?? ggtrerelééanpl e using a
dri ﬁ TE@Emﬁ%ﬁMr@@,lﬁ? cﬁiﬁbinaﬁbﬁ thepéofemsy by gﬁid(lﬂ gsinbimation with cne or
within the body, suc ases or br n rs, .. .
PR FHCSRBRIARGIC AE0Rin TRe SEIEHEN 1p A5 ISR RIESIG REATEY. pAptineoplastic
é(ée Fto,aa}e %séx{bea %Péﬁﬁ&b}é i® Y5b NIbeR Thdext lrhmeemhtmﬁu&o Merck & Co.

and t hereby reach the. neopl asm (e. g.
inn; Wtitebousel StatlwthJa\liMu Foy egampley thg Riewnavarusyyay be administered

er,nat | 0) | S a |
G4 HRAYSE g SR 4 300 BT PLGEACD, ol
éi aﬂu@dal@hstlﬁterfeﬂdﬂ yCOMB L(gjnclbﬁmsbhnjmde,o viretistittea seethotrexate and

wesEsRo oy  BERCER, S GhHELTE . bleomyeip.  doorsbicin,
6&%@5&%@4@@ mbhstmw agal Jlekaﬁfetﬁh)ione), PROMACE/MOPP (prednisone,

methotrexate  (w/lencovin  rescue), doxorublcln 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
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oi nhal ati on spray. In general, suitable
conpositions nmay be prepared according to nethods

wonwebti7arse known to those of ordinary skill i rrdriveumosioor2sy

and accordingly may includ& a pharmaceutically
acceptable carrier, diluent and/or adjuvant. The
conposi tions nmay be adm ni stered by standard routes.

themeptherrpgutictagents Sneladyp sl latiag sagﬁ%tﬁ syl g3mitFAesR epeprds including
H&é ﬁlﬁahﬁﬁ{rfe%%i an(&i&mbhaf %?&ﬁmhaﬁﬂ%raﬁé Pio8finide; nitrosoureas

cut aneous or | ntramuscul ar or topl cal
mnhldmg Momestine; flemagiing, scnisting tanétqh@ptoz@clmyalkﬁesulfonates including

arenteral route. Il n
GRS Fistuding, ooty i Eodnidts' $iHidind "hiotepa and
Eoapatiinelamitd) bhieaad heslofwgisdiding snafiottdrete; pymn_dme analogues
conpositio and not deleteriou

ehdmg  5- uorour@glcmrgyggsmgf %ﬁl&lp%@%u:}{){gm%?yaﬂgfogﬂ mcludmg 6-

fgﬁ fo?ﬁhﬁe aAd 'ELtﬁ gﬁn@ll dneh GuradrRibaRivk Medl@lihs attimycin D; the
stilled water; |ne solutlon vegetable based

witheacyelings agxcb@m@omu it plegwiyieing] MitogtyFipe (ojand methramycin;
@&'ﬁﬁo?l%‘ e?r?d Ohdrmd ?EP Eﬁtﬁgéﬂlsts S ;_!t)' fafhoRHED AR RERMMeroids and
[ (0] | , cot

saf wWer o Ve Oi onseed oil, maize
miidcellaesasregantd mohadmemlwlam angrbreginaryTheiRicornavifus onpy be used in

O l@? L nCl\Wgﬁ n%}?z%ﬁ%b ?Fﬁgﬁ'ﬁe anwglﬂdgs?rh 1 1E¥1J1st1|ne dactamycin,

Qﬁlﬁ%ﬂ@ﬂﬁshﬂéﬂbr&iabﬁxﬁaﬁné Iféﬂml)lﬁfmhatreainieﬁt dtméianoma The
as liquid paraffin, soff paraffin or s
Rispmayisummaa he uses o SomBiation withy ofip) or ?ﬁelﬂafgg‘@laﬁé’tﬂ%\?| carboplatin,

fofe | b BRER: Qﬁégeﬁiﬁﬁﬁtt Sy beiah thass, FPUktBtamples of chemotherapeutic
Bomg et hylc

car el lul ose or
soﬂqap rnmy ﬂamaqstlmemmhm@@n W@theﬁwal’mmwglw, figy example for the

ﬁ%% g ;\farg% e%énége yco s or dvéﬁb Qg{} Eéﬁé%@ Smethotrexate

(mﬁ-;mpmhe Mmlxylel hyd)len)e ghd/céluprqnmdtqdpr(d?ﬂ];dreurecﬂ —FU Adrucil)

CO' @ftg(%g& Byl éﬁ pyiﬂxpﬁahgc&f{ COdriafiaing,, apd fluorouracil

Fa%bfe%?é@é@@AF] ;Pgbﬁrhﬁibﬁh (A@fam}@nw anﬁ)ﬁjrbl%pms@hﬁfudet[hbﬂrewated AC];

Qggﬁ?ltagwf gﬁ%&g}’%g ;&I Ié%ﬁ%lﬁ%&%gn@? m’lga aXOS Doxorubicin
@g&ﬁaﬁlﬁ; ﬁ@r f&fohwéeﬁg g’n‘esﬂo(gluk/[tff gnb%l‘o&)ﬁ!%pia%deo %ﬂnﬁy{elﬁy (Ellence), and

ﬂﬂ@ﬁbﬂﬂ:ﬂg ﬂtﬁemmmmsmomsw ugegl for treafingwomen with breast cancer, for

g@ﬁpﬂ%&fp@ﬂp éﬁa %ngcﬁrfl‘ 8’5‘% ﬁrﬂhﬁfé% ‘hga\te% e)%31 gemcitabine {Gemzar),

é'ﬂpleﬁtd}ﬁ[b%{éld(ﬁm e for oral |ngest| on (such as
capsul es,

o BrRldhe Ereited B oo ie s a5 OB EDD Qo Ty be used in
g&ﬁbiﬁ%orﬁ@ﬁh 'ﬂn§%%ér9§les f0? tRalrédNof Hetabldid @incer, such as treatment
el |

very as an eye op, in an _aerosol formswtabl

&f fyelogriviti ﬁxahéomuw pptaaperae dibiliior and arsenis tgxide.

' n_t r a&agﬁp bQ h%; i858 Ofhaf rlﬁla bln %hﬁ{dsﬁ’{t‘a(ﬁf & athfeo PBornavirus “in
suita or p eraI adm ni stration

sothbinbAEOMEth ont rcanmswladdmonall Agands; emoh sas np@@trlmmc additional

For adm nistration as_an ab tion or . .
BIFOFRNEPR, ORI BRCCAGAT ﬁ%lf’éiﬁ%ﬁ Hie%f‘%bﬂf fimulating an immune
fFish&IRBL Br WneCo bideE Infisoplaaet UecgentsRInﬁEgﬁﬁ use 30| adnhifisiration in any
i sotoni c saline; phosphat dagblrjlfalf ered sali

wapaeran vdneh the 15‘?%‘9}'@@@ 5 ageni(s) ha§8 E&grapeuﬁc effect, such as
gmdﬁagyvrg]teﬁ‘wo}ﬁmfﬁc afrhé %{e?nbegé bE 8RR mbNEioRI BA Be administered

for ora use 1 nclude peanut oil, liqui

id

mﬁmslﬁ ot um&v@mlbonyqﬂey leyder ethpfyproyides a desired therapeutic effect.

t hy l.0 I [
T oo el fr SRRiabioR MY b FRAPLRAAR bfd aliffbnal agent(s) may
gelatine and lecithin. In addition these or al
formul ati ons may contain suitable flavouring 15 and
col ourings agents. When used in capsule formthe
capsul es may be coated wi th conpounds such as
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25 | actose, glucose, aspartanme or saccharine.
Suitabl e disintegrating agents include corn starch,

wombéyi7esl | ul ose, pol yvi nyl pyrrol i done, guar QOIVAU2005/001257

xant han gum bentonite, al@ginic acid or agar.
Sui tabl e diluents include | actose, sorbitol,
manni t ol dext rose, kaolin, cell ;ajlgose cal cium

baripareisal admbstven & pupplied serAFlYa PRt b ddpieanewith or without
%‘tﬁ@@(&lﬁ fht 23X kPRioAI KtsSacharaliads tﬂ@ﬁﬂﬁéﬂplﬂ'&cnﬁbﬁ may also include

oi'l of wi ntergreen, cherry, orange or” raspberr

. bﬂm cenipegents GisSerauirbd ercasafl¢sitgd atgemrgiupth theugetbods of the present

Hgl{ S u%fl acsogtgh‘ r a/o(%f gl%flt)él ' ?‘h@%tg vﬁﬁ gy flnt%htlde containers for

acﬁy I"C acl r esters,
abﬁsitlig)lﬂm VIR, c@hpjﬂems tmﬂ gktwtaions Soi UabgehF kit comnonents in the
g%@ es i nclude sodi um benzoate, vitam n E,

JHETHE IVERUBY bi ¢ acid, nethyl paraben,

pr 0py|It Rl BO QPpiatdddih @rﬁtﬁéd@tﬂbﬂ&;on@disitﬁbb @f the invention include
| ubricants |ncF stearic acid,

ude nagne3|untstear
soupesitionseat the Pagrupnas |ipmbyecy %&tX@m itk £BF 01| age additional
g%%’erg%/ aglglgcr%zragtrkgé;y U PLEETLs TRR0ALPR EXScPlavims ps the only

ftierapeuticallyiagtivelagentns for oral administration may

cont aj tn_additionto e

carr dhe P i e BRAE BRBMbRon full tibojivo amount of
Sbtﬁ'hbtaﬁc Qlgéne Brdblotpﬁwts mia ,indedartmt aire ,nos linfiledwerLactobacillus

5@@3@&1?{;:: kggg&ﬁrg;}é cap_;{yg%{j I.S*tsr otb%%cé.g 8’1%6 us, BI ﬁc%%actenum breve,
Bekn#,gne gl ycol, ethanol, propanol, isopropanol,
gl ycero fatty alcohols trl%bycerldes or m xtures
C.

t her eofhe hacmatglogicsh shnness + sechoasleukemian harphemapandryeloma - are
| |

LRt Rl 050 LR GA5RRRRAG 4 ARGyl cancrs

car pavey nesblyd eehdurs as eseparetethcelle il whodecase they occur in the blood as

E%groxxgropylrnethyl cel I ul ose,
pyrrolidone, sodium alginate or acetyl

al coholsuddly, aaldast corEeer shegelgeths hemtold@c loasidet leikpress ICAM-1

ol yoxyet hyl ene esters of att
andldy péFaci/’ guallyosty lgasy ét)wyw]é“ ﬁéﬁ feﬁsmatffbp qo%? cancer over-express
A@I -$ah&or D%lf% g&«:@ ko not-BlAlighat BN, YQXM&Li@ Rhours or cancers

tan nono- or leate, -Stearate or -laurate
ﬁlad atehpatticklarly suscepttbleetoen'gattmegh byfthe mgtheds of the present invention

’g’%md& ?@Hrk%léﬁagg g}@éplfe S llﬁj{%ﬁ{)nl‘l L0 %Ei Ly Qﬁse%g% gﬁ?ﬁnHo dgkin’s diseaée,
Myelodgreplakis,paidsiyngphagent BxaiﬁpleS( efrtdukémmjuﬂhde,ebmrare not limited to

s NP ESRBNL Ok oo oIRGBl RS al (GLL), chronic and

gﬂ{[}h@bﬁdﬁgkmgmpmtl ons are apparent to those
Iled in the art, '‘and are described in nore deta

in, f&he Bicomavirus e ey Hgmﬂtﬁﬁdmﬁ@enty%pglgéb@mwable carrier

?1] eﬁ% 9 sucﬁ@é:ﬁ #ﬂéﬂesolﬁmﬂaqugﬁﬂ@ Yy H-teﬁﬁeﬂa%l t®ancer. "Administration
y incorp by reterende herein e toplca

fooa bednatolagis caicet'h ndprabsghat the \Péeririairus de apmiggensd in a manner so

ive r t ogef her. with o
kPP Gl 0o RS R s, B BB Hnich the Picormavirus
ishﬁhﬁﬂ@tétdd@ ab R@ledithe f@muﬁﬁtb@é@bmrsveﬁidlé aahll&ief)a’fd on the location
topi eal adm ni stration .include li UId or.s
5 Bl a5t 06 P ¥ (BHIPEMBT e TS VAR, g iIon Toutes can be
SkbRyLP EBLesirtfleOfor WNRNE ribbSIasTRRY: ik Scdc8iblle! @4 PisdikAVirus can be
as I|n|nents otions , creanms, ointments or pastes,
adwinittespd byiniestipe dirgetltthei ngoplsine nFeloa hmatopeictie seoplasm, for
%an{bg%%r ?g:g%@s Trul Fﬁgdgr; @ﬂl 39% Lr.(ﬂ‘ﬁmo' R&&é@ ta:v%cgfgfog) &QHtravasculaﬂy.
suspensi ons. These may be pr epar ed by dlssoIV|ng t he
active ingredient in an aqueous solution of a
bacterici dal and/or fungicidal agent and/or any other
sui tabl e preservative, and optionally including a
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WO 2006/ 017914PCT/ AU2005/ 001257 18 Loti ons
according to the present invention include those

wosmbd/mbdr for application to the skin or eye. pP&T/AY®05/001257

| otion may conprise a sterid e aqueous sol ution

optionally containing a bactericide and may be

prepared by nmethods simlar to those descrjibed above

Far gxsreple.dhtrenpheddivemamay bsidarinigersgdsia pigglegisnyiple bolus dose

Li-ni t . Or e i+ . ) -
fdﬂ%tfugg‘ge 0‘3 n‘ﬂf‘lg gSIeQ%? @Jt]ﬁdl&?g g?@n&%r{ﬁﬂ%ﬁ? gﬁ%ér?oiﬂ?oé)é@h?%eusmg a drip. For
skiplasnsuttiat as aot edstiphabessiblavethontie bodi, oncla as metastases or brain

moi St uf,i cerol ;, .0

r _such as r-oil _su st or

Binoisy b Elong¥us s SckERites if's HlebpSl Sl G0l Bobfihe ransportcd

idhing througi ehd boge i the) vedinhenamt ehesehyi reach it neoplasm (e.g,
fornul ati ons of tqe active ig?re i%gt faor xterEaI . b
apphecaly, JRiTaveReysingy BEARRRRE A ) i/ X PRI dg Firgmavirus can be
b RGERA it 10 VinglleVdoia hedpiapaVektieRditl BENs 84:PIBE systemically
or in solution or i0 Suspension _in an_aqueous oOr o
thoouglgubeubody tpd meiastasen gridigs PisInaems ey s pl9a dies administered
The ' ' . b S S
oAb R AUREI AR 005 i SHEhIRS iBhiby, msaly or by
imihtibh epimgap; a nucilage; an oil of natural origin

such as al nond,. rn, arachis, castor or,olive oil; _ .
wool 14 e5hsal slieaple Comppyiens ippy PerieRyd droprlng o ucthods which
81 ®hb®n Ofo ThddkCoRWrdinhBgekiMiein Wht harfnandl acddedinglyC hay include a

as propyl ene glycol or .macrogols, 15The conposition
pharmagedically aecspiahle eurieadilient grd/acadiiEntuch as an

ani oniffe GkIdRchs Hhad Y& .h&}ﬁ;_n@s]té%& fl%é"g_ﬁﬁ&arﬁ“ﬁﬁte@.s In general, the

sorbitan est'ers or pol yoxyet hy ene derivatives ) )
tévepesifionsSusyeheli atgnisigteneds byutlle parenigralr (glg.ginteavenous, intraspinal,
cel l yl gse derjvati of..4 1o i terl . .
ScotafaS . A STRERY Sl Pl HRITH Binisiation i
bae patenterayroateso be incl uded. 20Where nultiple

adm nistrations .Qf Picopgavjrus are desired a.. ., . .
di 1 0Bt AT AHHEGPLD 804 e HYABISC gt BA cACtsPiS oin terms of being
BYBbAHIE WAHNHKE Sthel HBoreliieRet oofheaMPIETHONE ah€ S8 eteterious to the
to a previously adm nistered virus, and a course of
rocipiemtdherepfay extend for one to two weeks or nore,

such Ay dag demincralised
dot or iRl P phlfhaRpl iy SbedBlile o@ReHE ents are demineralised or
pistifled whatey; saline sidution; vepétatle bhsedmilsisuch &epeandtoil, safflower oil, olive
previ ously been expased 25 ok, to which the .maynal v 1 .
i EptiAngeed ol raric @ St o115 i & el 4w oil, olive ol
@gtt&ﬁééﬂ Hil,n%dize)biﬁ tsadaday %ﬂ,t #edHE ail Qﬁfd@i&@fnd heil; silicone oils, including
adm ni stered. A wde variety of admginjstration
polysidexanay Bhepimgiy PRy %ﬁp%@?ﬂyﬂ polgstloxane and methylphenyl
Eme | nl b2HeC vERARE Kilicd S, HAKESE Bls U W BlhAl hRAHFBYoft paraffin or

ravehously, |.ntr.ai unmoral 'y, 1 ntraperitoneal %1
saqutalaneu s cellalioby | denvatiisul suchy | asupeaidneealiigpe, ethyl  cellulose,

| icall b 141)0 '
bbb ORI, O B B3R 1900 M pchiote

aydokpgopginstigivadridse dowal atiaclisoor Themyie catharal i aruiso-propanol;
R R
3Rk ehe ?iiygﬁm—gl%& | Cbﬁeﬁ@nglﬁéol,i sthyldmRapBdol, WhePpylene glycol, 1,3-

adm nistra )l cogmavirus to cel]ls of the cancer .
bifvkeresglypelopy Elxcesn Aatty asidh ehorssWRR a1 1spprePEapglapiate, isopropyl
j i [ i h :
%?#gga;te E)g ?ﬂﬁ frlél;%gtre,ag??v{r@%%&ﬁ&ﬁe, Bodr NS 8R8&ne of B8n acacia, and
PG 7 8lly PO de1@adianr carriers will form from 10% to 99.9% by weight

of the compositions.
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19 in a conplete elimnation of the cancer. The
reduction in the degree of the cancer, or preferably

weetoogroaid on of the cancer, is generally causad 005001257

| ysis of hematol ogi c cancetus cells ("oncolysis") by
t he Pi comavirus. The effective anmount will be

determ ned on an individual basis_and may be based,
at | edde comppeitions may beis pdematyithledpr tﬂ%ﬂl@%@%ﬂay injection, in the

an%g Bﬂ@i’drﬁﬂﬁ@ontsﬂﬁ%b 'f&ﬂ:{rﬁl' %gélnoﬁ (SR 8s cRfles IENPRT %aglets elixirs,

, exte characteristics o
ifetrrma:hlplgb,c irc ahe eformFef  ex aviplmesnt,f oreamy oat letinn sn‘xtahle for topical

ré%g%}q stz 3 %b (B)i u f?oar%&ﬂnr g%é?tor égg\%gpésa f(ﬂcaﬂlhla%gua%lrct)s%ﬂ form suitable

,S‘@eﬁchﬁmtsnﬁmzcbmﬁmmm, smﬂhasahy tmnas,apmhasauﬁ odngal inhalation, in a

ext ent ncer ent .. For.ex e i nocul ant

s C%‘H'? = OF rRA%E g r?é‘ﬁ“ﬁ’é%‘i‘(’f&o’ggﬁ 5 pwl@acuwous intramuscular or

%ﬁﬁﬁ@hﬁmﬁﬁkwﬁﬁp about 105 to about 106 PFU or between

about 106 to about 107 PFU or between about 107 to

about Fepgdpmisirafign gsfagipjestablexiolfion aresioapiga, pen-toxic parenterally
t (o]

MBS uc oD Eur el BN REEAL doAnRRO Hoidhf utine, phosphate

abffated Galirie, ﬂbmaﬂ@uﬁlclﬁmmmkﬂcngQb viral units per

cell, sor from t t o _.abo Qus ;vi.ral
units S E:F: e&%ﬁnp ES]FI?&B%? SIS, %fhf g:gc 1%11‘[5 and adjuvants for oral use
i@kt pedtsit \oil, élhquidll pEafiel sodium ocarbokpméthelochtiond, ﬂl@thylcellulose
to_about 100 |nfect|ous viral units, per cell, or fL

um alginale, SRR ACA4iB)EUTh RGBS dRdTase: (FHFtase:pggtbitol, mannitol,

g@ﬂa{me and lecillif. Th GATRYH e ofRoRulATHHs Mt &nefn kilitdble flavouring
dose, or .multiple doses (i.e., noré than one
dn@;e'—))loumhgs AgHDLS. piVéhepyesd rmyan@ulea@nﬂrth@,tc@p%m may be coated with
n
ggﬁﬁ%@d@ O?SL%h\E o S)éi%'&glc (?}JtEYalrér;cg tBLy %lg&ﬁ'?l adl LA which delay
dppltegratiorons t he treat nment mould be for the duration

of the di sease con |tio for e e at ast ntil .
the h&fetdnSgi ¥P Xer de |, Wéﬁ% LﬂE}?kemng agents,

@fé@&%ﬁmn@dctdmmmdlbuffsnﬂé@gmmnterrpl at ed that |t

may be desirable to continue treatment for a perio

beyon§°h¢a dorgscler A admigisraionpme congadind eF%%GCéRtghlm ig human and
ungﬁﬁar% ! Z{%%ﬁﬁ@éebﬂ?a iP t?dean swHSBRGE S diﬁﬁﬁegratmg agents, diluents,

e neopla be presernt.
ﬂmmmnmwlmm@ngagm®$saﬂm§%HWWrﬁ@m@m@¢mﬂbﬂnmhﬁﬂb¥wﬁmms Suitable

P el oSk RRc Eelafob Ford "Bt fefleratt. sggiom alginee,

babboghstkgtdlluladnon pslyetiadensy glysolng StiteblRivegienaseinclide sucrose,

a conpl enentary DNA co f the
AGHORP-C EIIRRSe BTRPFEMS: o bacSRATt- [ STEANIC Qisipsipting, agguts, include com
dhl mell§5RAMRS:, 1 F}Wlfij@}drﬂﬁ&ﬁieegueﬁﬁﬂﬁ? xaﬁﬁhxll guigV\B&ﬁomte alginic

adm ni st éred, the corhavirifs vvi Stil b
agidrasphgagat Suitable whlugats| inghide dagioes, tﬂﬁé)l@édwnm@d dextrose, kaolin,

by T R PR, P Bt or ol et} " Spitable flevouring

ygantrsinaiude @alb;mmuﬁnn], pﬂmfnwmmrgdcri chemy,sarasgebdreraspberry flavouring.

Sitatie s Pty H0rinis SRS she FRDTBUR aphporvlic acid andlor

frR@laBfGicSatl @d/drhthefre sgions avofes! Batypalcblesls, kéin] Eﬁellac or gluten.
initial admnistration af tﬁ% virus ,and the degree o

Spitahle presevelives Weldsetadiim enzeats, WRMIA K.cdpher W@Pherol ascorbic
B I9L, bb rbR3iBs oy Yffm vimiptit, Sfbl abicants ncude
inagiesiw stearatd, |steseictactdhtsedivi pleateh sodinmyshlagider oratalc Suitable time

Flbl it imbhE el FUSL ARG QLRSI ® ) 1o

72 hours or. nnre such as weekly or nonthly, as
deternmi ned appropriate in each circunstance. The sane
or a different virus may be adm ni stered each tine,
for exanple 5 to avoid or mnimse the effect of any
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described in applicant's cor pendi ng appl i cation
PCT/ AU2005/ 000048 entitled "Mdified oneolytic
viruses", the contents of which are incaorporated

her e| Ripyd femsrfonorl afoinidesiop ety Eopimipeddiion ok sbove agents,
RO MsLBA A Gk AL SRR oIk SuaPRARLS O, poanut oil

or 1 nduci ng apdéptosis In
@@ainesnb stmﬂttwal dﬂy saﬁﬁlomme odbsradme odf cocnnﬁrcuh Iquuichparaf_ﬁn ethylene

adhelon ul e-1 as.throu ]
Sy PR I@r W‘ﬁg PP&E@V %}h?,r}%. ]%rgpﬁﬁ%lf, \;@)ropanol, glycerol,
&bho%]l deﬁk!@@@r%ﬁ&&r%@ﬂaei’éoFEXANPL ES The

I nvention w now be descri bed i reater.defail
r ef er SHEENEIENSHE @F‘fllaéﬁé&léiﬁ%ﬂoé’sma SQRRISS dﬁﬁﬂf’f%%g agents and/or

' i ﬁktlﬁtﬁ &ecmxﬂf atbB@ymethylcelhil
e%%lﬁ%qgé%s N%%%@A%@S%AND DS Ce l's andc\/ ru%lgg YICRTIOSS:

ﬂneﬁr}mediuwe, hydreyprapyloetos hedludoss, mlwyly@mmhdone, sodium alginate

%ﬁ?é%@?‘gg g‘! ' H%ﬁéﬁ ?‘% % gﬁn;wgp%it}}%% Bﬁﬁfg?’%‘tﬁﬂeﬁe esters of

sisch ¥ stbaid mdmymbihalenéiv%imll\msnm}mlbh@leate -stearate or -

| aqu urified and rovvn' res

or D S pGROTRERS FBpo” o Fi S araR gD dpupts e the ke,

st ock ThE T @hilsions @/A&hl e@\éﬁﬁﬁtra@fﬁlﬁa}ﬂlﬁrﬂ@{%&npﬂé&%ﬁe or more
prototype strains of Coxsackie A viru

eEubsiEmge agental §u{t gpm g z(ggm'gggyc uciq]%spersmg agents as exemplified

R AT S B B, RORIRSE of Bt

pr opadyfdileetis1for |plrepﬂe1m Breakiatly WMHMZQngﬁhenﬂj ate apparent to
ted
T

Ph&iﬁiﬁ%eﬂt{baﬁ IVehc28 168 led., Mack Publishibp - C@mpalyl, sEastome Pa., hereby
gift fromDr P. Hersey, Oncol ogy, Mater Hospital,

mpaloaﬁedwéwgsﬁ%#‘wes Australia. U266, RPM -8226

and Nghe 9481 %ﬁhﬂﬁﬁ@nsz@f ﬂ%?ie ﬁﬁalehhéﬂ REMpYISE @n active ingredient
obtained fromDr L. Li ncz matol ogy, MNater

Mgsther ovifldione QHOBIOre ALCYDRiNG CrITIEHRANS| BBROTRHY sar ether ﬂlerapeutlc
t -
Sl TR S TP e B M 1185 e
tjtdpmaﬁﬁﬂl' SuitaBlepfon| pemptratiozt tlnomdliuﬁemkm trelie sifenef where treatment is
VML3 te el tic_ | eukem. a cel | n

ISR D 5 4B o SRRy (e R SE TP e naéldfka%% suiable for
mﬁaﬁanﬁbﬂaeleyedeafbpm@r 25 L. Lincz. SK-Mel-

cells were mai ntained in DVEM contai ni ng 10% f et

cal f BeeRnqordiye toubig Braspielnvession. Bay §Omppse ﬁi@lz@l aqueous or oily
ﬁur eoal\éﬁsﬁr'laﬁgﬁ/lﬁ@"lhéék ey g/?gg Csf ﬁiskcﬁvﬂiﬁﬁﬁe actlve ingredient in an

contai ni'lng 1 Al'l cell lines
spuepusTao utiah nefda dhacBTicidal tandépr 5%1@@1313 gFToneéon any other suitable

No | h [

T R T T —
HeAOBe Sélaiﬁﬁéﬂs BN ﬂltmﬁdnh Itiy!m‘fq:med Rous é&utagleaabonhaimﬂ and sterilised.
et drar T
H&ﬁsr&?%e i Ti(e: ] q@ll§ﬁl3di sy @r@ﬁﬁh‘ anth theRiné@ Hpesh ta%‘é;ﬁi% technique.

PBS before .further use.

E@wmwﬂmv@mm@b@@@,/feweml pgents syitble fasnpelugign ig the drops are
phenylmercuric mnitrate: 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 propylene glycol.
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Human Care and Ethics Conmi&tee (Newcastle, NSW
Australia). Primary tunor cells 3 were obtained from
patients undel;faoi ng routine_bone naryow i nvesti ?ati on

for niPEeRsIascoriEImimehel PrgHb SVEN Iy HE YA These saidghle B @gplication to
45850 5 Ay YR SO 4 AL A ooy
containing a bactericide and may be prepared by methods similar to those described
above in relation to the preparation of drops. Lotions or liniments for application to the
skin may also include an agent to hasten drying and to cool the skin, such as an alcohol or
acetone, and/or a moisturiser such as glycerol, or oil such as castor oil or arachis oil.

Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made byi
mixing the active ingredient in finely-divided or powdered form, alone or in solution or
suspension in an agueous or non-aqueous fluid, with a greasy or non-greasy basis. The
basis may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol, beeswaz,
a metallic soap; a mucilage; an oil of natural origin such as almond, corn, arachis, castor
or olive oil; wool fat or its derivatives, or a fatty acid such as stearic or oleic acid together
with an alcohol such as propylene glycol or macrogols.

The composition may incorporate aily suitable surfactant such as an amnionic,
cationic or non-ionic surfactant such as sorbitan esters or polyoxyethylene derivatives
thereof, Suspending agents such as natural gums, cellulose derivatives or inorganic
materials such as silicaceous silicas, and other ingredients such as lanolin, may also be
included.

Where multiple administrations of Picornavirus are desired a different virus may
be administered each time to avoid or minimise the effect of any immune response to a
previously administered virus, and a course of treatment may extend for one to two weeks
or more, such as one to two months or more, as may be determined by the attending
physician. Most preferably, virus to which the mammal has not previously been exposed
or to which the mammal generates a ‘relatively’ mineT Immune response as may be
determined by standard fechniqueé may be administered. '

A wide variety of administration routes may be employed. For example, for a
hematologic cancer, the route of administration may be intravenously, intratumorally,
intraperitoneally, intramuscularly, intraocularly, subcutaneously, orally, topically or by ex
vive purging of malignant cells within auto grafts prior to’ autolo_éous 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

T T e
.
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in a complete elimination of the cancer. The reduction in the degree of the cancer, or
preferably elimination of the cancer, is generally caused by lysis of hematologic cancer
cells (“oncolysis™) by the Picornavirus.

The effective amount will be determined on an individual basis and may be based,
at least in part, on consideration of the type of Picornavirus,; the individual’s size, age,
gender; and the type, extent and other characteristics of the hematologic cancer. For
example, for treatinent of a human, about 10% to about 10'” plaque forming units (PFU) of
Picomavirus, may be used, depending on specific circumstances such as the type, size and
extent of cancer present. For example, the inoculant may contain greater than about 10°
PFU, for example between about 10° to about 10° PFU or between about 10° to about 107
PFU or between about 107 to about 10° PFU. As'a further example the range éf viral dose
may be between about 0.01 to about 1000 infectious viral units per cell, for example from
about 0.01 to abowt 0.1 infectiqus viral units per cell, or from about 0.1 to about 1
infectious viral units per cell, or from about 1 to about 10 infectious viral vnits per cell, or
from about 10 to about 100 infectious viral units per cell, or from about 100 to about 1000
infectious viral units per cell. R '

The Picornavirus, may be administered in a single dose, or multiple doses (i.e.,
more than one dose). The multiple doses may be administered concurrently, or
consecutively (e.g., over a period of ' days or weeks). Typically, in therapeutic
app],icationé the treatment would be for the duration of the disease coﬂdition, for example
at least until the hematologic cancer was no longer detectable by conventional means. It
is also contemplated that it may be desirable to continue treatment for a period beyond the
presence of detectable cancer, for example Wﬁere the treating physician suspects that
undetectable neoplasms may be present. The Picornavirus may also be administered to
more than one hematolo gic cancer in the same individual.

It will also be appreciated that the Picornavirus may be indirectly administered
by using the RNA genome or a'complementary DNA. copy of the genome or a sufﬁcient
portion thereof to perrmt generatlon of a lytlc response in virus-infected cancer cells.
When administered, the Picomavirus will still be able to replicate in the cell and cause the
desired 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.
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Desirably, an individval will be treated with the virus over a period of time at
predetermined intervals, The intervals may be daily or range from 24 hours up to 72
hours or more, such as weekly or monthly, as determined appropriate in each
circumstance. The same or a diﬂ“er;:nt virus may be administered each time, for example
to avoid or minimise the effect of any immune response o a previously administered or
encountered virus, and a course of treatment may extend for one to two weeks or more as
may be determined by the attending physician. Most preferably, virus to which the
individual has not previously been exposed or to which the individual generates a
relatively minor immune response as may be determined by standard techniques will be
administered. Alternatively and where desired adminisiration of virus may be in
combination with an immume-modulating agent for example where desired to reduce an
immune responsc of a recipiént to administered virus.

While readily available known viruses may be suitably employed in a method of the
invention, a virus modified or engineered using conventional techniques may also be
utilised. For instance, a virus may be modified to employ additional cell adhesion
molecules as cell receptors. For example, Coxsackievirus A21 may be modified using
site-directed mutagenf?éis so that the I;eptide motif “RGD” is expressed on the viral caspid
surface as is the case with Coxsac]d;evirus A9 (CVA-9). The RGD motifis recognised by
all the a, integrin heterodimers and this capsid modification may for instance allow the
virus to bind the integrin o.f3, a cell adhesion molecule which has been shown to be up-
regulated in combination with ICAM-1 on the surface of malignant melanoma lesions
leading to enhanced uptake of the virus via interaction with the integrin molecule or
subsequent interaction ‘with ICAM-1. Alternatively, the virus may be modified fo
recognise a sclectin such as E-selectin or to target NF-«B signalling pathways.

The virus may be modified or selected to recognise alternative molecules for cell
entry. Methods for such modification and selection are described in applicant’s co-
pending application PCT/AU2005/000048 entitled “Modified oncolytic viruses”, the
contents of which are incorporated herein by reference. For example,
PCT. /AU2005/0000‘48 discloses an isolated selected Picomnavirus capable of Iytically infecting
or inducing apoptosis ina cell substantially m the absence of intercellular adhesion molecule-1

(ICAM-1), such as through decay-a(;celérating factor (DAF) on the cell.
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EXAMPILES
The invention will now be described in greater detail by reference to specific
examples, which should not be consfrued as in any way limiting the scope of the

invention.

MATERIALS AND METHODS
Cells and Viruses .

A prototype strain of Coxsackie’' A virns CVA21 (Kuykendall strain) was
obtained from Dr M. Kennett, Enterorespiratory Laboratory, Fairfield Hospital,
Melbourne, Victoria, Australia. CVA21 was double plaque purified and grown in ICAM-
1 expressing melanoma cells (SK-Mel-28). Viruses were laboratory stock strains of
CVAZ21, CVAL18, CYA1S5 and CVA13. These prototype strains of Coxsackie A viruses
CVA13 (Flores), CVAl5 (G-9), CVA18 (G-13), and CVA21(Kuykendall) were also
obtained from Dr M. Kennett. Originally, CVA13, CVA15, and CVAI18 were propagated
in Hela-B cells, while CVA21 Kuykendall was propagated in RD-ICAM-1 cells.
Working laboratory stocks of these. viruses were then prepared from these stocks in SK-
Mel-28 cells.

SK-Mel-28 cells were a gift from Dr P. Hersey, Oncology, Mater Hospital,
Waratah, New South Wales, Australia. U266, RPMI-8226 and NCI-H929 multiple
myeloma cell lines were obtained ffrom Dr L. Lincz, Hematology, Mater Misericordiae
Hospital (Hunter Hematolo gy Research Grbpp), Edith Street, Waratah, New South Wales,
2298, Australia.  Additional celrl; lines B cell lymphoma cell line SCOTT, B
prolymphocytic leukemia cell line JTVM13, acﬁta promyelocytic lenkemia (APML) cell
lines NB4 and HL-60, and monocytic leukemia cell line U937 were also obtained from Dr
L. Lincz. SK-Mel-28 cells were maintained in DMEM containing 10% fetal calf serum
(FCS), while U266, RPMI-8226, NCI-1I929, SCOTT, JVM13, NB4, HL-60 and U937
cells were cultured in RPMI containing 10% FCS. All cell 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 cenirifugation 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.
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Primary tnmor celis

All procedures were approved at the University of Newcastle Human Care and
Ethics Commitiee (Mewcastle, NSW, Australia) and the Hunter Area Healih Service
Human Care and Ethics Committes (Newcastle, NSW, Australia). Primary tumor cells
were obtained from patients undergoing routine bone marrow investigation for multiple

myeloma diagnosis. Bone marrow aspirates were collected from 19 patients as indicated
in Table 1.

Table 1
Patient
1 Date of sample  Sex Age  Status
1 21/06/2004 M 55 Relapsed
2 30/06/2004 M . 76 Relapsed
3 20/07/2004 F 44  Persistent
4 28/07/2004 F 69 MGUS
5 28/07/2004 M 80 MM diagnostic sample
6 11/08/2004 M 85 MGUS
7 10/09/2004 F 77 Diagnosis
8 14/02/2005 M 44 diagnosis
9 16/02/2005 M 46 pre-fransplant
10 23/02/2005 F 75 dryiap
11 28/02/2005 M 55 PR
12 2/03/2005 M 70 Relapsed
13 13/04/2005 M 57 PR
14 11/05/2005 F 80 MGUS .
15 1/06/2005 F 72  Waldenstroms Macroglubulinemia
16 1/06/2005 F 60 MM diagnosis
17 3/08/2005 F 67 MGUS
18 10/08/2005 M 66 Plasmacytoma
19 10/08/2005 ¥ 72 MGUS

“PR” partial femiséion; “di';y- tap” Iﬁeans no marrow (bone particles). All patients
gave informed consent. Single cell susliensi'oﬂs 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-
isothiocyanate (FITC), (Immunotech Coulter, Marseilles, France) directed against the N-
terminal domain of ICAM-1 (Berendt AR, ef al. Cell. 1992;68:71-81), was used for

T
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particles). Al patients gave infornmed consent.
Single cell susilensions were obtained from bone

marrow sanpl es by overlaying the samle on Lynphoprep

stiing owripes eprsersd dS1/0M- INor VB P A 1 £ BoW%‘-f 0‘21‘:51321,68 from Dr B.
N GRA A{lédﬁgﬁ%e%f&, TagtitHe) }ﬁ:ﬁde‘iw%}vﬂ;ton’%b Qustralia. The anti-CD138-
nmononucl ear ce ayer was collected, washed twce in

PREC mAl (Sestsmp Erudierd, ) AP speoificdon theglssma-cdl patigsn Syndecan-1.
tA%o 5erug’o%ulngrc{aﬂgrt Q&a&la%pg{d—&ﬁ%§'anﬁbody conjugated with phycoerythrin
(PE) was obtained from Miltenyi Biotec, CA, USA.

Flow cytometry
ICAM-1 and DAF surface expression on multiple myeloma cell lines and other

hematologic cancer cell lines B cell [ymphoma, B prolymphocytic leukemia, acute
promyelocytic leukemia (APML) and monocytic leukemia were analyzed by two-colour
flow cytometry. Briefly, dispersed cells (1 x 106) were incubated on ice with the directly
conjugated anti-CD54-FITC mAb (Spg/ml diluted in phosphate buffered saline (PBS)) for
20 min. Cells were then washed with PBS, pelleted at 1000 x g for 5 min before dual
labeling with the anti-DAF TH4 mAb (Spg/ml in PBS) for 20 min on ice. The cells were
washed with PBS and resuspended in 100 pl of the secondary antibody solution; R-
phycoerythrin-conjugated F(:ab’)g ﬁagrnent of goat anti-mouse immunoglobulin diluted
1:100 in PBS (DAKOlA/ S, Demm;rk) and iﬁcubate‘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).

Yiral 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
mc;nonuclear cells obtained from a healthy volunieer, were used as a conirol. The
multiplicity of infection (MOI) was approximately 5 TCIDs, per cell for each culture.
The cytopathic effect (CPE) was cvaluated 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 multiple myelonia cell lines, the culture supernatant was first removed
by slow aspiration ﬂlfougﬁ a bllﬁnt%di 26-gauge nefedle prior to staining. The remaining
cells were stained with a 0.4% trypan biue solutiont for 5 min. Photographs were taken at
a magnification of x 100. '
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Ant i bodi es Commercial ly avail abl e anti-CD54
anti body conjugated with fluoresceini sothi ocyanate

w Fbd@)7914( | nmunot ech Coul ter, Marseill es, Fram@a)yAUu2005/001257

directed against the N 2024 erm nal domain of | CAM 1
(Berendt AR, et al. Cell. 1992;68:71-81), was used
for WD 2006/ 017914PCT/ A1J2005/ 001257 23 staining
Y vitse grosiiviabiiddon amRV 1. Anti - DAF | H4 mAb was

obt ai n%%&Bfﬁ&l?efg@)er&f%vl\ﬁ)mwr%‘{%ﬁ'éﬁhﬁﬁﬁﬁﬂf@ley MC, et al. Cancer

Institute ctoria, Australia
&nt.i LOGBSS IR0 me@@q siudy: thegytfest of ingrepsing €V A21 concenirations

ﬂﬁgﬁl fLS 05{‘ %ﬂgﬁ%ﬁ? a% e %én?ﬁégfggﬁ&g&ejmgeloma cells were

ﬁmstgatf&ﬂx \@rpdnenﬁg&qﬂﬁwtﬂmntma@%):um cdmﬂadm;&adséd @ithin replicate
M I t
1

eahenee maes i O et mrt 8 SHBIVRERY 100t af eligrgmedium, or

eﬁh‘.rel bR8RInANEbnelilieE DRaRL(QIx0 - ZRMCEDs&ell) WdsN@SspBused in the
cel | Iynphoma B prol ynphocytic | eukem a, acute 10
aprsapeste oyelise FeurumpaaingARe SrgwinmbiRitien of other Gaaapkie A viruses

0 -4
U831 NGREY 1 0B ARY sl Rt o 110
tchBOUT €Bagolopl]l o uerdt BitllanontaibDEzind¢cHs weth u(iBmyg/ i the media alone

b RIS BB RRbBRORE L o0l o

1000 xCgltherp lﬁ)&hcﬂgiavéreﬁﬁcﬁlﬂj‘a&edd'dﬂl dhydost I3r7ﬂ©;2)gmt to thdvaddition of the MTT
anti - DAF | H4 51,1 n PB m n [
ngagentclSi w@@s&m%ﬂwmeﬁv ISBBﬁ‘aﬁ‘gal?ses@?Béh ﬁ'ﬁ MTT stock

100 vak prhRreesondan ﬁnhqfhs $OWutbh @R sterile filtered with 0.2 pm
hycoer ytphr [ ed F(ab") fragnment. of goat

fler unitsuwd stcrrgdj ;fg@‘{cbgm d@temm@ ﬂ@de‘ielp@ @rqwhmégbl(tmﬁ@lomng the 2
éggghn REARGH bk ,ﬁ”&’r; Rohat ﬁﬁhg Qolhﬁ@n ok E%Qeaﬂw eadiCbulture well, and

"ine arning w't e appropriate
mnbatghaiésﬁmfbrmlﬁirﬁm‘#ﬂnodl es was al so carried out
al ongs shed and pel | eted as '
e ouap ETHEBRETa R G Gt s Bt S rerts TS epls by slow
Soprafio® @Buds b tuded ﬁ%e ﬁébdld/itﬁi’ re@fieéd @fith 150 wl of DMSO. The
Di ckenson ydney, Austra Viral | i.nfection
fonenazas) pryvtalbiere {hogenghly so tubilizeq e e N Pk TR temperature

I
TGP A ORGS0, GRS v (v

habmmtopeml Mréean, Wingtnda, 25SA0nan &40 aue. c§ub8§qm5tﬂéﬂ pdl line growth
heal t h I t
Wbﬁﬁl%r Fv%?te%p%efséle% 5 t)f ﬁ%ﬁ)ﬁﬁg\(g”gmg%plrﬁ%ﬁ%?%a a{ gsjfrt:er-gw& of control

AisbibdcPiadimgh Eolfc@ﬂng aﬂhracudm of mearl ftckgroomdt &blsarbance

effect (CPE) was eval uated 48 h post CVA21 infection
using a trypan blue viability stain. Due to the

Phds'Vikia £a Ehupait blrdeiohor proteins secreted into
the culture supernatant by the nmultiple nmyel oma cell

| i nes, Fellnwiag| @d@e@@p@tﬂ%@%ﬂvﬁ%ﬁ@ ins theythies peseplagpa cell lines, an
%eﬁi&rﬁ: @05 étél%lhg @hérﬂﬁﬂumn?ecm)ﬁ@{'nﬂﬁzgarﬂaggﬁmﬂﬁ@é& @urmg infection

a|n|n e remal ning ce wer e st al ned
wiad peﬂo@eﬁ@ﬁlﬂﬂg’/@ﬁalRRMHSZ%IN@l-Hﬁw orllSamd ABMCs. Approximately 3 x

(RS, g@%ﬁ%@gﬁf%‘@%ﬁ bk 39 1%t AR%. The cva2l

inoculated U266 RPMI 8226, NCI-H929 cells and PBMCs were washed twice with PBS
and resuspended in 600 p,l of RPMI before being each divided into three 200 pl aliquots
(~ 1 x 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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fin vitro growth inhibition ascay A nodi fied
version of a mcroculture tetrazoliurn assay (Alley

woMops/et79ml . Cancer Res. 1988; 48: 589-601), was PCIeCUA05/001257

study the effect of increaging CVA21 concentrations
on the growth of nmultiple nyeloma cell lines. In
brief, mJItlpIe nyel oma cel |l s vver; rvestedfro

éb@i@ﬁﬁrfb A &f 2ph48d. nfﬂ@wa%a'r-fé% in G é@e celhbysefes p}@Fﬁs@aeﬁS@d by an
ﬁ@%@%@cel hgﬁ%ﬁél rz@esait@&%msemé@ﬂl Rloyre 4.

100p1 of ture ned um
or cuI tBn@lyné‘@h the @uipt)mt rntwgomassasf, Clznﬁuem&nonolzz@rs of SK-Mel-28

S 810%‘% ev!réll) 1l %u% Vél%% e?%h{bl ult 1%%51&"@4&&% 'viral dilutions

aring
gxs ALER uz(\quadruls.ﬁ&te() @q@\l@w@ﬁ@é& WMOy\Em‘Hl'onment for 48 h.

1, 10-fold serla di.l utions ranging from 1x104 o
Bvirel pBoRuRIAE PE Aol kg PR BRGo! solution (0.1%
% s'ta? W€ 2004 hetRhof, . 0% P riERlicRy® RNBBYY (MO WBwell) for 24 h and

ution al one bl ank "background' determ nations.

@iﬂqw& thieg veasbe athi di%tdlﬁét‘@%tﬂfa dhe pelgfiypsabsprbgnee of ingjvidual wells

thg4a A} g :
54 e, BTG U 81 st low
g boratavivs mmmpﬁkgmaay&a)sawm nFifyRSTuit umrab end point titers

and st.erq fi.ltered wt Cfilter u a
Sty Soltelel g BERtbobaCo e el By lifing RoAS o8 Bbsicive if he
laBdtirbarice aaldes W epildsg thdnethe nikay mitmeblake etanddQ @viatibns (SD) of the

t he st ock MIT.solution was added to each culture
wepirol ngrdrus yeellSat ed at 37C for a further 4 h.

Fol | OWAﬁlgekﬁb%&li@ft'thﬂetér?ﬁneCﬁ{é yﬂ@%fﬁﬂe@ﬁﬁus%?us particles (CVA21)
renoved from wel by sl ow aspiration through

pradveedl dadng) aﬁgélome‘@@ dlse perforspsidaiasglogied Hlemlgg;c gancer cell lines,

ARy, g, 3% SAIRGAA- S0 ko L ROEUAN e 1907 and s
@Myelm}dict ]eekcahmofﬂdﬂvlw il Bac kilwe0. Thaswated] wsigmilar to that

Iscoht At AE SIS bRl e G 8o M BT cell, with the

gﬁﬁ%ﬂodv&i‘ t&’binﬂ%r BB SniQ XN BTSS &@fdrd belieNBashbd BB@fhen placed in fresh
absorbance units'as a_percentage of control
a@&@%ﬂ%

PeallRYs, Gol imadisHBeraiBR Weke lsmvestediloh 24 and 48h post
Pﬁ?ﬁg’?‘. on ol ﬁﬁf@ﬁﬂﬁﬁ W&%e\t@rﬁﬂ%@ﬂféﬂﬁﬁﬁl@ nﬁﬁﬁl&i)bﬂ}nonolayers of

oW ng the detrerm natidn o
SKeMEIr-28 celise | Rusnligakiprésenied in Higne 33r i ment t o
determ ne the yield of infectious virus particles
produced during infection was perforned in U266,
Rl spevfh raded - H929 cel | s and PBMCs. ApprOX| mately 3

x 30 106 .cells from each, c Jin ected with

Vo1 b nvertisas diuisp cation dirayiss §F (AT iy toha cel lines,
R =8 8Rind k40988 U26k) @m%z@@'&@ﬂm{%%@ﬂh %ré wfedted with 100
w th PBS and resuspended in 600 gl of RPM

bi vigal ealinot \doatainingt epprewiewtenod pr HY'i J@épga PICYEQL (MOL-3
o t
gﬁﬁbi’( 2 )I‘hfe:{@%steggﬁ:s%éfﬁﬁ? he ce Fﬁlsﬁﬁ%]%{ ct?oﬁ &#gﬂoﬁ'&%‘r&re, the cells

ivaee theh Iv\&s]hmir firestimds eachtwitle® md of $PML indehé cellszesushanded in 1 ml of

ﬁ%ﬁjﬂec?on%mng\?‘yglggg/ %Z:I? %u%%%y(ﬁy %9??140%111]3% 1?185 was then divided into 9

separate 100 pl aliqﬁots (~1 % 10° cells/tube) for collection at the appropriate time points.

Tubes were incubated at 37°C for the duration of the experiment. Synchronized infection
was interrupted at time intervals of 0, 2 4, 6, 8,10, 12, 24 and 48 hours, one aliquot from
each of the cell lines tested was collected at each time point and cells were lysed by three

consccutive freeze-thaw cycles shbjected to centrifugation at 10,000 x g at room
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times 0, 12, 24 and 48 h. The viral yield in each of
the cell |ysates were assessed by an endpoi nt

wa dobs/@i7bin assay in SK-Mel -28 cells. Results ana/Au2005/001257

presented in Figure 4. 26 Briefly, for the

endpoint titration assay, confluent nonol ayers of

SK-Mel -28 cells in 96 well, tissue culture plates vere
|t%%ﬁ%}{ﬁ‘e£0w trRin belost dhes Birgl ayield Paibe fieflybys@aswes datgrnined in an

I%ﬂﬁﬂ»éﬁoﬁl@gd plicate) and |ncubat ed at 37Cin a
envi ron nt for 48 h. Cell survival was

quant itated by incubation with crystal

ut 0.1%crystal violet, 20%
SAZHER0% pEBL) enyce in PED) (100 ol fwel 1) for

24 h aftefmductioh ng apdyrtods p EHES? winfdetidh of MMINelR @k dstermined by

RS R SEarBRE RS ol 3R By, voes ana
N@tlegcrgeweﬁr cftfor@id leLw&ppme@ T(S%losl\éﬂlgﬁfbﬂ) MinA GlitkRinfected with
A%zat 540 nm_Fift cent V(fﬁﬁ‘flténd p0|nt titers .
@Yttt Belldseoqd) % ﬁgﬁ@%f? pens & ”4blyat 37°C prior
ﬁf&sﬂfﬁsﬂ éelﬁswél%?eeﬁbfé@ b fceﬁtﬁﬁug%ﬁ&? EP@(gfg 5&8& HER and then 500 pl

were 1e an the nean m hus three sta
dEliststtiugies ($r88) Tos-HPe 260M EBT A @.5% TaitomEl109), pAng.0) was added to

PRI IR a5 PR KA, R SR 52,000  for

ao suin ped filos DR was eetrectd &ohﬁﬂﬁafsﬁ}b@@lt&mﬂﬁmgqmeﬁel lchloroform. The

DU Sirs SABENY bt e avettich o 00t gt ] BogRFRASE in 30 ul of TAB

LAUHKRMEORNARMSI0 aghil).! ITR bhASnpleeweR! HREbMES for 30 min at 37°C

simlar_to that described above, although cells were
befprcamalysis thagavaselsd clcptrpaness. cBiffeen whemlitareof iheigstracied DNA

T R it o i ) (0257 e K SR P A FAE) and thn

eblved amd as L8 NAR ntgavese egdd aconbminieg @hidfym Arosmdk. 48Fhe gel was

B e OO L b B R Sl Ry 5B 15508 Do system
BibiRADRREgHNtSPak ENpwSat WaldspAdstalise 13. Viral

growth rates 25To investigate the replication
kinetics of CVA21 in the three nyeloma cell |ines,

sélQ&ﬁfeC@vmlﬂ Rhf@tidn’of mﬁel&ﬁa e Bined EPbulerca ‘thh normal peripheral

I's were infected with 100 gl viral
blood manpngeleanicedlhg approxi mately 3 x 106 TCl Dso of

CVA21 e . _

shaken&%@r a@% mn "a%f_ér 0 %oyfh céelfréa %?\g%lfﬁ'g%(}{eﬁ{%l ];/%Mgs i RPMI

inbéinm\agipbandnted withnEQ%eBCH twredultﬁnrd finéil Pedvha aoll dobéentration of
i . . )

e, TR v Rt VI EUAREY Ml P gal PRLRopuation) or lef

dlitdattador 72 0. VA AR ?raaé kg Plampids fiAtedck mbxrd 8Pcell populations

cell s/tube) for collectiron at the_appropriate tine
@renhfsfv és RigS.canchdutsh eepcar ogty vmahery fyecrelavalvatsd using flow

%’?ﬁ]{mngs% %ﬂf‘é&ﬁé?‘lgé ?gf"dl gﬁ) gﬂﬁ‘%} foiaf) min, and then

|nterrupte me-intervals o
Iirﬁpldﬁun aodidd §PHolGr sg/mdh éoralq q:umt Getlorweraotasbéd i0é ml of PBS, and

l1nes t d S16R t t.each ti i_nt
istodohy ot 1R br GS4 BatiiEtn o B dnatyzer @Bocton
Dickersen Badieyy dhwialinu bq:ﬂtst that wereomnlohiéiugiablest ifitact were stained
plogltl%gomxh 8r06113tid1{1m iodide (PI"), while staining with anti-CD138-FITC was used to
determine multiple myeloma cells (CD138") from normal PBMCs (CD138).
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WO 2006/ 017914PCT/ Al 32005/ 001257 26 tenperature for 5
mn before the viral yield in the cell lysate was

wodebesrmmaed in an endpoint titration assay. i mPRITAU2005/001257

fragnentati on assay 5The i#zducti on of apoptosis by
CV_A21 infection of MMcells was determ ned by the
detection of genom c DNA fragnentati-on. |le/fMcell

Eixridso g g obpatiopdsmgiu ey saomles igdhe A% red in

Si X- V\E ) —
i nf ect eb hﬁ%{#ﬁ% i@ %Oﬂéﬂ%%lb%é%é%e {i"iimﬂh{a %qﬁdoma patients who
gmvmirﬂ’omm;ﬁ Wﬂs'anmdamﬁb’melﬂﬁm ﬂelmﬁhmabm&?maplomo ﬁsmtes collected

|  The cel | ted. b
S BnBine eSS prerh ot in 8 ottty s f/AMEE HePPigs 1ovels were
E%Meg gfblz czf&ﬁlﬁlﬁﬁgﬂ'\ﬂfhn@ﬂﬂﬁy tf)ﬂ 5&%‘&@1&9 o)ﬁ Iikﬁﬂaryp.ttrl&? Qlls (1 x 10°
WwWas e 0] e_ce e an e or

SeTsHth HeCPY BT UReEmhint cOGIHAK T TS oEigosiss (S based
Bh N s@AGhrl NeudtR \WaSe RN rswlﬁg Bfl\ﬁ@wlé hg supeinat abbve.  Growth

usi ng phenol : chl orof orm was et hanol

prhélifipn/vEE B essammthen mfm%@n@lvm% gampleg dpfepige gvith CVA21 in

'tn}li%gtep %ﬁém?;nﬁ?al at e b? g%lﬂ; Wﬁdl(éﬂ%ﬂ%ﬁ@)/%Fggfv%hm seeded
aﬂalvyﬂ]lssafbay Sageelb piatg dor teassasoptirafsCY AZF dcelysis at 10-fold serial

G s Bk P %o GEAGTIEE ke gl 40 it Bt 48 hat 37°C
Béfbre m@simmlgtgémds da 1Tﬁ% TAE agar ose glel .
contal nlng etnidiumpraq e e visuall ze
under Erll quVt“QE fthe, grp Iilf%}&@n \ﬂ%?éY:égfﬁl‘amggSl&p@qse%qupm clinical bone
a.'ﬂ‘tpl&edl D960 SRt '"RP(I@I @Gr%ﬁngge/g&ﬂt@ Wik Keedb®\Wito cach well

ﬁ’%/\a Australia). - ective 1 infection
of arsyeWcﬂr@latel 4nd m@hatecb%fhl ©VASYH ahrencenatiaus of 0, 2.75, 5.5 and 11

BEpBASY Bbr PR AP YRl £en SEESed by pend BB o gesuspended

RPMmlmf(PBHWm&UWbI&mbmﬂoed)efmb prdogedingithcarmabsis for icell aiability. The

fina) sire. cel | at | f 25 10% Cel |
RISttt T AST rmedilat kot e S8 MAL celeag apcasiged by flow eytometry
ﬁﬁh}g fROBY HabaRy e #l%ﬁ)idlﬁiﬂtlb&ﬂb g8 fml) 7@d theQmtidep188-FITC (10
pur gi n sanpl es Trom each m xture of cell
pg@m%ﬂtl@ ¥ were harvested in PBS, and intact cancer
cell n % [ l; qQRet
Fol | ouf naiefal ChcR, S Mok 100 o ISEMLITEY 1 woro similarly
pisayd) for 30 min, and then propidiumiodide (Pl) (5
ug/ nmL) for 10 m'n. Cells were washed in 5 m of PBS,
and 30 pelleted by centrifugation at 1000 g, before
anal ysis on a FACStar anal yzer (Becton D ckenson,
g\édneyf Australia). Cells that were no |onger viable
act were stained positive with propidiumiodide

) pAEFanti - CD138- FI TC was used to
et ecrelr% neﬁlﬁsuss%(l’g%mngm\g l.oma cells }(1CD138+) from nor nal

PBMCs fl@:msztpmemmo&ﬁ@ﬁvgaf awplotisy devels el LV cell-entry
V'ce&g%wgl 8{51 Pald Sﬁpa&éﬁ?ﬁcé‘fﬂf oS RN & 1¥Hefsh 17266, RPMI-8226

rmary tunor sarrp es were o
b NI 26U letlip Ineerenpablyved. byt flewt aytasheiryg aﬁa ﬁnﬂoﬂmmhg with anti-

AP Drnd RBrPAY, wiitifiets ST e e GRT TEs  Bprotated covata

14961 dJfdotht AN Ughd DRAIF;, Sk Ihygmllgawby nhecswﬁar cdIBvi@l the upper right

wer e assessed for each clinical rtTEele hy. t he

gmrzmt 0% oo @9 it GiEaroh) Ompatedla e Grgtiabs Fasiad. Mot al ocls in
l iv
B bRt dagle TonfbntlAibleyRaCCRN L Rieblf Sxplestion, with a majority of

calse stlamln$tlwgnmmj3’p t HedMs1as PEBIER i svevabovere positive for DAF
G owm h inhibition/ MIT assays were then perfornmed on

clinical sanples infected wwth CVA21 in triplicate.
Approximately 1 x 105 cells (in RPM containing 5%

FCS) were then seeded io into wells of a 96 well

plate for the assessnment of CVA21 oncol ysis at

10-f ol d serl aI di lutions ranging fromO to 16
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15 of a six-well plate, and incubated with CVA21 at
concentrations of 0, 2.75, 5.5 and 11 TC D50/c, el l

wd moe/dy9ist The cells were then harvested by gamdti/£u2005001257

pi petting, and resuspended28n 4 m of PBS and washed
once before proceeding with analysis for cell

viability. The selectivity of CVA21 nediated . .
GRRISPRI sast enNmy el ynyvand Shite 85 the 4 BHC rropilagipn grethe yual stained

0 Lalil bty - {propidiurn iodide (5
3%‘?%)‘}’2%%@#5’tgﬁtﬁp@%’%}ééﬁ-%ﬁﬁ% (10 20pg/ ml) anti body.
Addi tional clinical sanples (total 19) as indicated
in_Tabl e I im ESULTS WM
g iR T2 bR R SRR usea
t 0 assé&ssrdehe intkaidavefukitveths pofentilARdcepalbilite of hymatologic cancers
receptors | CAM1 and DAF on the surface of several
o P iBrmaes inipagesn ﬁﬁgw&%%@xgﬁﬂf&f’fﬁr@ﬁ_ Fygegps ICAM-1 and
I ¥4S deYndit a0 Gy b BRI 0¥ réréRitall V@ belPliAdsNi NEw\Wytdinetry was used
anti- 30 ICAM 1:and anti - DAF anti bodi es. Each of "t he

thsasest ghg ralativesloelpnsd SEV-A2E rellreaint reeentery dICAlf 1 ped ADAF on the
1 i 4 t i e . .
ittecofiE ol oy TRl ¥ SEOUT, B Prohy R SEyRP L nkgmia call line
Iy MilGnmante promytloeytin iguligatac(AvL) okl linkpNB4 hnd 111-60, monocytic
in.the P S l.e _howeyer displayed, |.CA S f . .
153 RE Fef ting T Tcene R sBRony B i Hopater it staining with
f Dkgylﬁﬁg%nét/ 017&11%})2 ' oos\mgllwgﬁgmwenim SCOTT, the B
or A . . :
IyBRATGHC lgdkemyiarre nhl?%%c{ i ﬁﬁ"lo‘feﬁ Hee pHie demonstrated
RERUA 6P bbih IdIEVITY ahd 35 A% nACHiISBREI&! b9 tROBllRA cdI9 in the upper
t he <§ DAF

he conjugate control. Expression of 1CAM1 and :
Fightesdraf ofjeeciodotadot @Ewrel Ve i) compercdio the confugate controls.

MB’@%%% ?qﬁ&&&ﬁat BT 1hE PRt 808 laBlnoRUneRPLRPILd itels of ICAM-1 and
of : hefrat ol 0gi ¢ cancers

DAF although fo a lesser extent. Whilst staining positively for DAF expression, the
majority of cells in the acute promyelocytic leukemia (APML) cell lines NB4 and HL-60,

stained negatively for [CAM-1. _

MM cells are susceptible to ly'tit-: infection by CVA21.

To assess whether the ICi&‘I{\/i—l and DAF éxpressing multiple myeloma cells
were susceptible to CVA21 oncolysis, cells were infected with CVA21 (MOI~3
TCIDsg/cell) for 48 h at 37°C. Each of the multiple myeloma cell lines showed initial
signs of CVA21 infection at 24 h. The maximal eytopathic effect of CVA21 in U266,
RPMI-8226 and NCI-H929 cell lines was observed between 24-48 h post-infection as
seen by the clumping and aggregation of the cells and the uptake of trypan blue (Figure
2). Cytopathic effect in human peripheral blood mononuclear cells was minimal

cémpa:red to the three multiple myeloma cell lines.

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-H.QZQ cells were exposed to increasing concentrations
of CVA21 for 48 h. The oncolytic ffect of CVA21 was determined by MTT survival as
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to Picomavirus infection and Iysis the expression of
the cell entry receptors | CAM1 and DAF was

walmwenbrdat ed on a panel of representative celﬂcﬂ/Am55;oo1257

Fl ow cytonetry was used to2@assess the relative |levels

of CVA21 cell-entry receptors | CAM1 and DAF on the

surface of B cell |ynphoma cell |line SCOTT, B

prf@lnyim;h o€ yrqreasing) klesﬁs of SVA21 i igpee Jvillmgratesc theegrowth inhibition

?rg%%é(:&%ée%ﬁﬁrg%em a %@“&ﬁ Aﬁgség‘pgﬁ% rrulﬁlf ]il Sif éh ¢ MM cell

ﬂmeé may@ieshrbrel fonnad id B2 S=naftivey widly RPDMEE-8226 mgl VLG csll lines revealing
antl W nd ntl DAF anti bodi The B..cel |

G St P it RO B KD coPeiRgoT, of CVA2L.  Normal
lPB‘M@mﬁ:r@ edttibitidhen SR Bldwingecivb@el b hiphecdddddBtions of virus,

denonstrat ed expressi on of both | and DAF, as

hPyRYS sieat 2 MOlkthsiearasar 808 Furvivel pHRE M seompgred to the MM cell
fib S yhit 8 BichB el SR bvdabvipdiot (Figure 11A and )

conpared to the conjugate controls. Mpnocycle

| eukemi a cell |ine W37 al so denpnstrated el evat ed

W eﬁs%m&%é propa %gg% gg HJ%&? ??%?1 DlAgsser

expr esToatetertrine tinj capatity of C¥AlsinfevtddhBMaslie to produce infectious

Prohy ShEOREAN o] ok i 1oRS (FAA ogon wit v2se,

RUSACPLCO NI 30/ ridep BIICR GFdr ircdtr&)/ARL 24 and 48 h st mfectlon virus
assess whether the | CAM 1 and DAY expressing nultiple

¢lest fheeepayelogset pnensho v 8 drapesic ipgieerya vaDs titer compared
ehnle WaEE bgip fﬁ%ﬂ:%} hPﬁ}éféslh&b@er %o-ligt Qﬁ%fai' 15%:6&56 in CVA21

or4 of the multiple nyeloma cel i
yiehd sprevidivgd evidendeathal €AY doosf n@vpermissivedy repdivatet within normal

ééi(}iq‘i g%@cgﬁ . 1 Y—%&@P |t8 Ip?grﬁag&t&élg &)o 9!@?@0 éd{“ex%%%d period of 6
b@}s\/\ﬁﬂ{tﬁl u24ny§82 WAﬂO@hmﬁbﬁ OF intheaas ltﬁjﬁﬁl'!k }b%ldt(cﬂt&a not shﬁwn)

clunmpi ng and a tion . S, ana t ake

o 1y BiRo s B Spiter oAt gt AR ichdiafig monocyti
RekéRbesal 1kl 0097 ARA ABME pedh él@éyjt& W@emTh roAmL) cell line HL-60 did
compared to the three multip nyel oma cell lines. 30

ovshow #f Bnsrgase in AV ATt wicldr %tvﬁﬂlhelb?“ SRA8PPE infretion, suggesting that
r f

G A28 581 il e BBl Qi iff Db BF T ‘o Mighre 1),

in m)re detail using the MTT cell viability assay.,

P 15266,, ,RPM -.82 -H929 cells were

%r%mér%m‘hﬁa Eb‘h $¥4fi ons 35 of CVA21 for

48 h. Dhg 2a0eRhys be vehE enapsf ofO¥AREnaNE Sellieisethel dbeltly r infectious

MIT survival_ as WO 2006/017914PCT/AU2005/ 001257 29 a

PIOAERY iupto bheraskisedhfatieaeliriber e surreyngingsmalignant cells at local

bl Latdiah tEQ eFﬁﬂ%g %)}}nl hionBfs RERkibh &f #icthree multiple myeloma

ose- e en ent s ow ng CVA21 exposure.
&l hines, qohqalw asdll | and wgrnata@hwe&ﬂe welecteéd ghdhet indivated time points

&inSI t$)nen§ff 163& QEM 188%% %{;h#ﬁ%gn %Lls cl,ehriﬁl%s was found to be very

FCant gro |on i'n resp
tapid, and ¢esreses ivirantitenfrofd\ARTted oultiple l‘ﬁyﬂ&dh@ellmm observed as

|nh|b| ed in rowthfollo 0 0 .hi gh
it O ropt Wi dncilsle SFRETVA2L sheppe-pige, gowth curve
s?s’bﬁ@mtll i 006, REMTEBIYDS 280 NEILIE9D S €1l BemMhtatdd efficient viral

l'i nes whi ch were each bel ow 10% survival ., Pail cells -
mnfipaion to peaximabiigehebtear® FidoehpotinoatiqneTo

determ ne the capacity of CVA21 infected MMcells to
produce i nfectious
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progeny for further oncolytic effect, virus yields
follow ng CVA21 infection with U266, RPM -8226,
wONGh6/41922 and PBMCs were neasured. At 24 and 48 TA|R0&t001257
infection, virus yields frmthe three nyel oma cell
i nes show a dramatic increase in virus titer
conpared to the O h tine point (Figure 4). PBMCs
GHAEE énduredrmaepsenindiPiilciZea 284, 8'eglls yi el d,
provi qen f loma cells
| chf Qe Vel e hdiBRE s RS SEHR tycloma oo

replica N1 n nornmal huma

diringisthction, {F'bAAY atae incobRBh/EithteifhenR B $A36.INGEHI93Y or U266 cells
f i t haut | i gati i
e HOROL st rasdh 100y Cllpur (C o8 oRlprdsfICh8ESE by = DNA

SNSemtAIoN ds8dy 2@t Afeu gifeaithn. | @¥ARI daduced AV Aileddsring characteristic
nonocytic | eukem a cel |l i an
(g GRERTS. Buider P tAPR LY es T SCHERRS sl Gages 2 and 4,

%&wﬁb&?ﬁ dt nBERARRclcl GYER telld Elafle &). eDNYErfrapdnedlation was not
post” infection, sugtgﬂestl nlg that  CVA21 d%ﬁ not., . . this cell
gmerved 3 VB9 celdpirpaied withi CHAALdpdigaling thekGVér 1 iqueglysis in this ce
Fi gure ,1.3). CV, S - aRi i1n: induci
bt Sy A 8y A pA el b of inucin
GRbtosis in RPMBRBR26 tapd ISCI-HI9RR cealloy Hub Bngyr bgeasyivatingy gnii-apoptotic

to be produced that can further tar di , ,

selipaneiisant demos B8 apedfyois gE DR ysil] PR Shhes 1.3 and 5

5@%&&!& e DS esithabd foauUse idkesifeond obnttdieellhr ee

multiple nyeloma cell lines, conplete cells and

supernatant were collected at the indicated tine

@- |6 puichi rc?f fr]?yelo-ﬁbe chRRithFR! tRaRinCYiAkndht Rhd nonmalignant
ncer ous~cel I'nes was found to be very rapid, and

¢dller eases in viral titer frominfected nmultiple

elo cells re . .
g}c;st viDe, §p?0ﬁ%c\é1\ﬁf of %\Zﬁ%}’?ﬁr %@2@951; %ﬁgmgﬁlgﬁé;%ﬁeygm Rells and not
i Neelir was anadivd ity efixidgAmbiltiple UpgSpmRPRellsg 24t apdnal human
NCl - H929 cel ls denpnstrated effi.cient vira . o
P I TOTRTRIooH (orSoRdacas tiRlpf Fpagdatly 10%

' Bl with V6 RO0 &4 O1dALA RETHABAORAGLASID BIB-FXI2 dnd PL, vidble
é|l[§121fd€"g;d aplcg]?ot 0Si S | ﬁ RP%I%- 3226, and - I—@ég cel.l s
sl den-wiable poprletivrsy otvppmal; PRV Ss ligplp smygloma cells could be

|
).t nyel opa..cel | ri b 865, OBrorCOMAS ith CVA21,
T s Tl FL il 7 2%?‘5’%1’38&;% T S
s@hilationss of vidble RPMp P22 onER66 wolln (Gl 3% PIperan s seen in the lower

and a t 0si ssessed by, a I aglkh ent at i TP MI-
pghtquacyanis Pﬁﬁ@%ﬁ‘)&nf’%ﬁ\%ﬁ%mé{% egw%ga%g@?g ng MI-8226 or
D8 a61c8Ttineh MaOEVARY Fb03 Usys(dfiagMOd of )|, TCHDsh/oélk dese than 0.26% and
RPM -8226 and NCI-H929 célls (lanes 2 and 4 ble & e
0. &4fseef viableypyedlamaristls. wneHF Yoo IoRang | VPl fies able to purg
PRI tapphS@hyel; 8. 70266 W6l &lis from co-
?ﬁpégﬁggt%t h 1,@&%?%5??%% hat Cg/{A21 Qncol ys%'t?1
puttures. STheevibble lymphitaytapspulatigne arcpoya éa fhe boftget left hand quadrants,

resul t.s suggest. that 21, i ap i3 j ; ;

0 8, A R aB, 0N R HISDG VIR fhe ERYEDEUARE virus, theso
?@Isdmﬁ;ﬂs Remaitrelatipelytunthanged gveal dfiend dosis blenposutaid RYA2L.

he oncol ysis of U266 nyel oma cells. Lanes 1, 3 and 5

contai ned the DNA extracted fromthe nock-infected

?ﬂp%hglof%ﬂlhﬁle myelofita SHLIY Orodkl EGhiea] Bindwial@Bsamples |
co-cultures containing mal |C%%€\2}P nd, gc&nrml [ na{g%il 1 1
15cel | Afipnglesasirating thy ¢fe CPIIFIS PHHVHET Snpypic myeloma ce
Rl | Fan@t o8 frogeiwe pM@sry multiple myeloma
Eﬁ%%@éﬁg’)%gmegﬁﬁ)m ti g)lme rrye(I) orme ceIOI S W %}_h ﬁlgrrml P )
bomamaresw plaerpes brasodonfomesAuciBone mBreY agpifaes fiom gwo patients
a tumor burden .of approxi ' 4 cell
EofeiEo g oy R enBRb Pl RbEled RIS <RBR L AP Cells were
and PlI, viable 20 and non-vi abl e popul ati ons of
normal PBMCs and multiple myelonma cells could be
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di sti ngui shed. As seen in Figure 7 ("no virus"),
prior to infection with CVA21, popul ati ons of viable

woRioM /68226 or U266 cells (CD138+7Pl) can be sa€m/ATR005/001257

the I ower right quadrants &f the flow cytonetry dot
pl ot. Follow ng purging of RPM-8226 or U266

co-cultures with CVA21 for 3 days at a MJ of
TicitDggined | with |aatisCP hdh a@dzﬁ%lé}fgl\/lz% agtibadigso fo \ﬂeéﬁﬂn@e the surface

I r.e [
BYASER S CRRSSIAIE ot LA D Son v
m@iama Natus| (yJIDB 37Veumd mmm o%expregmfm Gmsdi)umh lm bp‘éxss;hmcal samples

o HTR o AR e e AR K PR R By, m i

cARpI3 #0d, ﬁip;o‘ﬁﬁiakdby\ﬁﬂ% ohibet belMKFWPtﬂTJMpIdm‘Iplbhﬁgﬂasm.a cells and
populatlos reqain relativ ed. even after
aRrEssee b@ﬂap@@lﬁlal-’i%rr@(}s&é pad éé%ﬁgﬁggmaﬂar FipRaripRs of fayoloma cell

Ll BTRACHR the deEOm gaﬁaﬁ GAlh RO ximkdPU19RBPIcess Ahlidhg with both
denonstrating the effective oncolysis of several

R 138 end 1 drtdateapt sHowids in vitro, the ex vivo
Pur g1 NgteQlies TR AONPTE Blshis I BRhMBEA TRLHITULEARA that CVA2I

myel oma bone nartow sanples was con
traatrent affect ety sinhitiiendt myeloatal eeli seré@iturides gixise gdependant manner

gﬁ_ﬁ%@.ﬂgﬁg hslgnl%g}:lpfg v‘\i@rcgﬁ&?g gﬂ%%g&al,ﬂghgo Wlngl%l eFo(il%mng the challenge

ap%ﬁﬁi%ﬂﬁﬂéeﬂﬂ@@&@ld}%@@?wﬁﬁ fquryﬁig séxﬁieﬂ@ﬁldtqlstdif CVA21, the

anti-CD138 and, anti - | I bodi term ne

preciags g Braliiyabeg C@g Stﬁaqlf‘miﬁq 51? & TS gkgirus (Figure
l 11111

8B). “(%%%1 i hﬁ%&tslagﬂéseﬂ% b&HRaingd m%po%d 8ffBon-malignant cells,

stat us M 1 exk%::es& on was found in
totsheaificity e&CVe@rpp epsaikenllydnisct WM edlsiwas yet mmlvezﬁféeraﬂned

the cl I Fi

L1 oA GRS B8 CAPURL AL OUERY B, st of mutipte
ﬁ@bloma/\mﬂe md hotpihogmeal/ eéltsnj@nmaastmmﬂ: Esbinplea rwebre infected with varying
S S Coore 20 73 She Pkl ;B mcoras

MHO%IHS AMdt rop A XbamE e | Umﬂé%oﬁ)\f cﬁ@iﬂe&ysﬂﬁl ViabilityVot ED138 and
both CD138 and | CAM 1 (data not. shown). Results from

ERd 3R eells éﬁ%ﬁsd@ﬁm@aﬁ‘ﬂ e(mg‘EPl M) 3iths yippashic effact abserved at three
w}:ﬁg growm h | n é\%at HﬁéE of! ‘{te@g IhvahﬁuieanP' t'lelgncgﬁ’ @é}B”ﬁom clinical

ose pen dant ner following 4
samplbaﬁftoobnnwbtateddforf@rhnuﬂcﬁiﬁ@eﬂt atagangerrasiony iof ¥s 2. 75 5.5 and 11

fﬁw NGt R B 5reRly B T2k kPR oI ERyA5 7P counted by

BesBen, agﬁrdaﬁecbtw(i)ﬂhl ihereasing g of svirsik €RiGulry 9A) Primary tumor
Séfé{lﬁ Sl i VAR dahpitba/od 8 o7 Afrifion 1t percentage of
REARSME 'n?fbl&ﬁa REMNs Hﬁﬂebﬁﬂarlh t6R! pr¥mary tumor sample, the number of non-
viable myeloma cells (CD1387/PI") steadily increased and corresponded to the decrease
in viable myeloma cells (CD138"/PT).

These results were also reflected in the other clinical sample, and following a
longer incubation with CVA21, a maximum of 90% reduction in viable tumor cells was
achieved -(data not shown). Even with no virus treatment, both clinical samples had low
levels of nonviable cells present, and more importantly the level of non-viable CD138"
cells did not increase substantially follqwirig virus treatment in the clinical samples tested.
Another factor to consider is that the ex vivo culture of these cells for 48 h may have also

contributed to low levels of cell death, aé observed in the no virus conirols, The
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15 the specificity of CVA21 to specifically infect WM
cells was yet to be determ ned. To test

wOouleedd1g914CVA21 was sel ective in nediating spe®CHiAU2005/001257

lysis of nultiple nyeloma &ells, and not nornal
cells, primary tunor sanples were infected with

varyi ng concentrations of CVA21 for 48 h and then
aerépwafdowa@@ awiiplg mwalema sells. frpyn shinigat sapande 880 hmnaining follow

VI a ﬁl T g@féé%? §§h§én tléﬁsod@‘ VAT REu¥narl88 from the flow cytometry

+ an CD 138- cells was
daa@n«kshmmmgur@@m with cyt opat hi c ef f ect

Obsefvﬁg @%Lpégegsé;&ncqﬁﬁéﬁw& f A ks 10f &eLh9 urgmg agent,

at 48 unor ¢clinical” sa

A ohad B0l atprhidsorerd Entesipdttd. QVé2 ks &ir Eiﬂmpﬂhteﬁﬁ'bmanCnts with

W@ﬁ?@@%ﬂ%ﬁ$%&%¥%&ﬁ%ﬁﬁg§fel I reveal ed }MtelyS 20d 10

mof ér@?’xééé!ﬁt@d‘ﬁi Figuréd ioﬂaﬁseﬁnmahhe fesamltsem laN8tal HOL cl@fical samples

virus (Figure 9 Primary tunor_ 25 cells infected

withe rangeor oatldlmnsr@“ g} L&F shownsin Figuze HUBGH.c Bopulatinns of CD138°

"
déé1 ec@g%&‘ ?n taﬁi S gfref %%/‘g?ﬂ%crsgas/gé e?’ fgﬁéél& nu,%agpfegfot plot from
pationi aﬁhplen%QQﬁdmashowm Figwp18BOP1 T AXlchall Rypotent oncolytic purging

crea orr r n_vi abl e
et SRR cRfaC PRISHRRPS orlefabl s FERGahllh FBS as shown by
&@gdublﬁmﬁdﬂ irdluictien @i hﬁbl&CDEB@W:eHSMhQ mmdwho?f SWOZBYQ elimination
a onger inc e} yvit 21, Xi 0 %
£ 9IS mrﬁawﬁﬂo?é éﬁﬁAﬁaﬁ&@ﬁ ﬁi@%&? viable CD138"

a3 BAWYid n@mréetsé Ewg&nﬁmw ﬁ)lfo"w%@é PR treaRbR (Figure 10D). More
clinical samp l ow | evel s of nonvi abl e ce
prrecstantly, éiwdpmgeéltphwﬂs aifit fhjs timstipevegfaigsd Alem-oppadiiye to support

I 1 e I o)

es ugj\é\i ‘r§§a t El@?#gl i é\% als. %Iﬁtg gﬁﬂ@iﬁ%}%&lﬂt éf%rtj i@ Wal%e cultured

Ruitioimines tréamt:ntroﬁpn'lmanyssadqﬂea with RAtAZ1L ekhexvmagmnmnbers of CFU-GM
cylture of .these. cells .for 4 have 0
Salimie ottt Ptk hus ol Chmin i 3yaRek infected control
dafndl8L the ndinbétS of OFU-GINS . coldifics W&e 57-70% lower in the virus treatment
2006/ 017914PCT/ AU2005/ 001257 32 percentage of viable
QPPY-pl e nyel oma cells fromclinical sanple #001
remai ning follow treatnent with different

concentrations of CVA21 is sunmari zed fromthe fl ow
&gtstcepﬁbilliyy ofhematotbgitomreer nelFliges te GCALT,LCVAlRand CVALS
assess e Lini itili f

pur gi n% gﬁféa@ig%% (Xﬂlﬂ Ig"lfasntg:il t %ﬁlg)s%ﬁ&?z%ﬁ%e% dléSng cells, (such as
a:nwas; lcgatuad anRESVAL B) ﬁmre Bivb aapatiatod ifiliibiting maltipemwtaloma cell

goiienyrae kit sl b s%g: %%qutsggtguw ity Sbma cell line, CVALS,
EYaIs g CV AL ﬂl%fnﬁmil @Béﬁe)se c&mlﬁidsﬁﬁea gﬁﬂldr%nﬁ%n@ral effects as

total of 19 clinical nPes wth a ran
ibonll €4 1t FaBFRSEons 6 Ui can] Q0N Gl (Fuioprei 124). The effect of

EPRISEEAS, LRI St 8 Biod s Opb o it
mydmmanmtceﬁaﬂtiﬂ%i' #@DHLI-@O grigwre (FiBgamé (Y0 ApIth@ghxdme growth

had.a potent onc | n ef fect [l .7 .

iapitifer oS Hhprees it e 6P bR O L3p2 e sy petts detited

Whédtigutisiuiato R yibldwof I@VMB gﬁdﬂﬁhtfaIMwmIg ifictie bbthebdcells suggest
Xi num

vi abl e CD138+ gel I 97. 2% . L
b e, pelllineg 47 3c7eF’I‘£ Hinod ARt aﬁm@ FmPgth wral replication and
tﬁ&%@drl- ot BE deall Bdb RYE! foPTir ItRRASY -13)hor mal
cells did not decrease substantially foll ow ng virus
treatnment (Figure 10D). More Is inportantly, the
progenitor cells in this fraction retained the

capacity to support haenopoi esis. Figure 10C reveal s
that viable progenitor stemcells can be cultured
following treatnent of primary sanples wth CVA21,

t he average nunbers of CFU GM colonies fromthree
patient sanples are shown. Conpared to the nock
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O her Coxsackie A viruses that use ICAM1 to infect
and destroy cells, (such as CVA13, CVAl1l5 and CVA18)

wOomngoiadgo capabl e of inhibiting nultiple nyelrammeedd/noi2s?

25 growt h. Using RPM -82263%kells as a representative
mul tiple nyeloma cell 1ine, CVA13, CVAl5 and CVA18
treatment of these cells denonstrated simlar
RRGUIRIAN al effects as that of CVA21 at

conce rt?&ﬁﬁél&%\ﬁ?%f A%l i taonolvgp oﬂ@l;@ﬁoﬁ'&ﬁm (it GMLfiss? Ahown to be an

The effect o and CVA21 were
éf&sgvc; omdi-siment ageht mgasvstay@ailgaﬁntn mlmmm gF AR elsoArgpicornavirus

ST o M Bl o o

cﬁua&'-.h S@‘f{)tﬁméoeﬁsd frs Bamoene (@&Zkerh dlimLﬁaﬁnmebd&: 'Hm‘dlﬂl@d and Their

BB Rl B o Sy Bh, B8 s s Vo1 1.

ﬂﬁf&ﬁ@l@hﬁe I hppihdd@SRARAY 1096i604-645). allese @ésuhb kiEmbﬂstrate that CVA21
not be

support viral replication and theref na
is @chwiont arenlyie esent agaawtrnauﬂﬁphé%f‘g %?@mﬂag frgyitro iging of several
@2 @élpﬁﬂgsl %&ﬁgﬁ% @Qﬁ%@@% §%§}e@\¥ op athm effect of CVA21

SackKl evl r us

novel oncolytic a ent
o 31 cedlk lis¢so(ifignrs B}; agnd o thec signidicamit growﬁmmb@@plpytotoxmty of

G R R PRV PO 0BT T2 0 (B

i nf ectTigndata Bspdrted haetn Klewdemomstiatecthatsehardticaunsviruses, exemplified

iy 505, KRR B € E st ool i g A el crigure
%XI How ey PM eds. Fields Virol ogy Vol 1.
|

| adel phi a: Lippincott-Raven; 1996: 609-645). These .
resul tEhileiiss t sanet t WGWZWS cglls g8 eﬁ?m@ﬁgﬂe?t ?‘Erem by the

g%c{ﬁtswéﬂ rb%tthé“fﬁ#doem*‘fce lnl‘ﬂliaﬂéeﬂ fihé OW3RG0l BVRLET BVALS, CVALS

I'ng of severa nes is conclusion is
axdptpvmeaalmough avithhare apedent ;gr@pfatdwre defemdencygharclyid| cells (Figuxe
ﬁﬂn MM cell lines (Figure 2), and by the significant

owt h i nhibition/cytotoxicity of CVA21 on MM cells

as vermmﬁ dlowi @n&ﬂﬂi&'ﬁﬁ&ﬁﬁljﬁ@le(lﬁyﬂum 3l lines U266, TRRMVE&226 and NCI-
gor ted

erein also d ntr t her
b vqyxﬁé@ ed t RBFSHH B0 o O Aoy AATGTL it ¥{ppafors ICAM-1
%1) D‘A%t ' YildsE @(Q)eﬁ{(ﬁeoﬂ&@' mﬁ MMceatdasits( 6f @VA21 oncolytic
5 ect i's not I|mtedto MM cel

s as
@hmm:aadefﬁch@rel n by the responsiveness of the

nonocy. |c |l e I n
CVA18 %2??1 @@ﬂoiu alﬁlh quf?g 2% éaegpg%{%? S%@ég&g from additional
lﬁkiﬁdioldgﬁed‘mﬁm ywashalso Iﬂbh:oﬁktlwec’( kergin, enpbBisingldheroad potential of

L

12&:%930111%@11811@ SCoaTOMP TevB T bl}@iiihb&ytkﬂéﬁl@élﬁiasceﬂqr&lé IVM13 both

Figure 1), these two nplecul es bein

drmasstritied prestoTyRbath e b kDA ddpnavtic leykgmia cell line U937

‘ ﬁﬁgé ! fe BN trab?d e}]evgfé?rﬁ§§lk°(§f RfAMCf"\gha BAF Mhouh ©€4h llesser extent.

' nes €es rom addi ti onal hematol ogi c "cancers
Qassisiéigo witnudhst agtae@theb@m@ @ﬁrpifpas@tablm gusteptabilindof the acute

ot e% %gf 29. t{‘ffﬁ‘ér\‘nxﬁ kg ?1E| R g ﬁggﬁﬁ{%‘}ﬁ{gﬁnw SFHL-60 cells

étwﬁ@@ﬁ@n&elbglfoﬂ@m@mﬁ and the B pr oI ynmphocytic

of _bot R sapharp B IoRRaT T BURBRPIPHOEPHC ke cell line

{32l8R @%@Dgﬁw %‘i‘@@{lr@ aMddrethel @Mﬂir@ d@ﬁditx@ﬂMﬁbe@ﬂférem As a

DAF aIthough to a l'esser extent. Consistent wt

eqsequenee, aliswat mobipagaible: taslirecty, Jempnatte | thy C%q}’e oof oncolytic
aeute 3 ' euka aviBMyas Geblonktkd18d for various other
’ﬁg‘%%lgntog %%g%?h%%étchgj%} |th o? HL- 60 agel s(,mst ai neolr °
negatively for ICAM1. B cell |ynphoma cell line

SCOTT and B prol ynphocytic | eukemia cell line
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JVML3 were very slow grow ng under the culture
condi tions used herein. As a consequence, it was not

wpueehibel to directly denonstrate the effi cacyaiAU2005/601257

oncolytic 35 infection of &ther of these cell |ines

with CVA as was denonstrated for various other WO

2006/ 017914PCT/ AU2005/ 001257 34 henat ol ogl C cancer

bemptojqge sancen ool dnenf In Mevigehisdomonglpted srpgssignobfCAM-1 and

ltlf)%M g ori)ﬂﬁ cﬁ?%ﬁesofhowé@&e ek prﬁdaﬂteﬁelﬂé%QWﬁ 'each of B cell
he app

I cant |eves that each of
Hmop® e anhd/ iﬁhpnﬂymphodyeu Kewlicaipivill hfeS@Qqﬂéﬂe aplthe neethods of the
t he t hods of the invention. 5Hi gh |evels of |CAM1
B8 on by Almcells have been wel | documented in
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productive virus yield in normal PBMCs infected wth
CVA21 under the sane conditions (Figure 4).

wWOAedgeidi nportant attribute of a preferred viPCAIAU2005/001257

oncolytic agent is an optidfal level of replication

efficiency. Fromthe one-step virus growh curve

anal ysis,, CVA21 5 repl.icat es t hj

produEi rvirys saeld in apraPB MEais 5& ng‘?&t%d%ﬁh@ same conditions
@roductl on between 8 and 12 h post infection

Hg%gur
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Data collected fromclinical sanples in this study
suggest that the observed 15 oncolytic capacity of

WO 7¢idd ot her " Pi comavi ruses i s not confi ne@CToU2005/001257

mul tiple nyeloma cell line¥ but is also effective in
ot her hematol ogi ¢ cancer cell lines and in prlnary

t r sanples infected ex vivo. The ni caI sa
iy Sy #avekeen shava 9 iducespapiogs agﬁ%ﬂl .1’3’3%5226 cell lines
k'é"_ga}ﬁ@ss R AR £ Watidh, | suBk es‘iﬁlg it m&%@ n|:) eér to play a role in

ure 8A) when exam ne | ow cytonetry.
ﬁmlé@?cm b‘rggwresirbyl ¢hended NF ﬁle@blbéiﬂISC\MreS@@ however indicate that the

I
ﬁ 1vat veg)lfl i a &'Y’g gl@ﬁfll{?ﬁ bastganr% Wﬁ f&ﬁ ;Jéa;ﬁ%ig( ?ﬂ&g%go Stic role in the
gﬁ%lysnmbﬂ’ﬂam ’mﬁcm enshnpd eelKQ#OOS) To assess the

et ai | TR PP LR NERE T, of TRt Pt eD Sgomia ‘P Complex and

ﬂeff@iseemww Sugtkinbaf NPWE YWRNEEY % .rolMAZbth pro-apo totlc and anti-
effectively reduced the percentage of malignant ce
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detaratzbn ahd atlpsianpleesomes echvientidil singt tedistanon bt Mivt inepreclinical and
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414%| ear ance of nmyel oma tunor cells from

pat | enpagasicted RbANEInIOa] Wahipléshi Gl el GuppaPichitt the observed
of progenitor stemcells clearly denpnstrates that

q sapgsite afo CYaeel epd pther k’ilqornw'ese@nﬁ 2 p@nimetihto multiple
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R BV AT le USDAPRRR: 000 pEERBIAL Shg PR e and i

prigsaiotigioy samp}man&atedsewww dderaliaicel sangylet hashsiguificant levels of

€8 2l Sl et it o Mgk Bkpref foam-1 (Rigure

SAYAheh emﬁmdl 89 mcﬁhmeﬁﬁ Efpbadifevitnewih afcréavdiPdostt of CVA2ZL,

cI ear| cancer ous cells from atients
Qeegwgw%b@}do%m &%&Wﬂlﬁ%@ 5870 2 chwc%lwmples with
5 Bfaxﬁﬁulﬂmm% LfhiHeR i SR séxﬁ‘leY#O US:o ddBesk %&%&fof CVA21 on

such patients go on to develo owever it is

perawd aod ynalmws%llsentmor@r@mgtcel Ihavove dged pyidy aaaiCD138 and P,

B0 B nB S R ARERAS IOy A AREEAN YediBEA the percentage of

mahgmpt aedlssby }8&% iirs fawteon bf fe PYatmeasatablscgied samples (Flgure 10E).

ROuSm RSl DSERY T 7, BLEY SPRHL B sty of e
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cytotoxic effect on mal |Pnant cells. Al though_ nost

méwewéate Ievile iof) qapearesl] piging o Thei dinicrl semplps wsed in this study
&A}ﬁﬁ%@sme%ﬁg?ﬁ@%ﬁ&m@@ca&@evmn feature of MM
I N nbst cases. se of as a chenosensi t_l Z1l ng
agent , Theswbstantinlacleamos ohmygloms tuspsteells frpm pahent samples, along

1 R "R O iy e ERE S R RS e V21 s

aidaston sliemﬁcallpsltﬂlg atyelodvAZEla swith Mylatilvely aynimal 1mpact on normal

Currentl e | i venue of t era
BAEEHF edipe | Srapddiior. AP e BERHE Yool Yoth previously

Wilttdatedt Be wellTes et Gip rp@e&ea@éh deﬁhw&egétaﬂw bdrhdd! eeus indicating that
E% el oma patl ent-s gﬁses a’ genw ne concern for virus

édpynayr bpat i wshtd hierapciiie onvieni §ialeY; Yigwfigantsalso was the
@%dnﬁ%%tgségccess Qféoutco %%eer;égg ? LE&F Sgp b pm\ﬁ% diagnosed
anti-viral imunity. Additionally, MMis a disease
characteri zed by accunul ation of slowy proliferating
mal i gnant plasma cells, and so provides an ideal
opportunlty for t he effectlve control of tummr burden
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20 tunors may escape viral oncolysis if the
di ssem nation of progeny virus is not efficient.

woshoeh11913VA21 have an adverse outcome in pati @€IgAU2005/001257

CVA21 infection can be con¥tolled by anti-vira
compounds such as pleconaril (Rogers JM et al. Adv

S b S5 ) L TRIE 7 g s

3 tihier, ds¥iBl d th
50500 ol g ms ol g

thirdrenigs ﬂ@c’@ﬁlavlsvsenenébfe}ﬁﬂ }m&rwmséﬂl@fp@w@ﬂ yspof CVA21 as a
|
@F@n*:y%g% @y thlis n%ﬂ%nt ot étﬂﬁtss%ﬁééggtgya vePYbR! 290 l&ﬁra]f therapy as

trans n was assessed for a range
bﬁnanmﬁw@LcabcmwbrgﬁﬂnC|es homever t he purging of
enrich Vi Vo t|p| a cells fr
i G ey R el e sl Bt ihyoph . gpart from the direct
btk @ﬁﬁ@ﬁﬂﬁn@\@n@t oalls BNQdug]?_&Qﬁt L0 215 288 Mitially sensitive to

A21 I.S a_uni gue oncolytic virus with sele e 30
estRg g herapigs: e T t%l}Cﬁll% app calugy péﬁ/ﬁé A Hagy cases. The

S df h@m n Q@ ne %ﬁexﬁ@k%@ﬁtﬁ{g BSerAN i1 YeoMbH A EBHT ‘@rhtﬁga ents such as
agent . Qir data denonstrates tha

maﬁmmbdwulm@dmhwﬂﬁme@ mprpvedsoutyema thagsuse of either agent

L ey

2006/ Oﬁﬁtﬂﬁgﬂiﬁ@%@@ﬁmd’&ﬁ@n@@ odrtlgkragsh o thdtipleainpelbma, and new
%B%P}eégfﬁ?fls L{g‘l‘%lw%f hgﬁﬂ til Olhg%\nlglfslr gx?;tggrgz%sleﬁ/'\ﬁtagﬁsd of multiple myeloma

batatadqed £ ganteioneanl fBr vituvhv@py afipaticatstWith fhi¥ §kRghancy, it may
of aut ol ogous grafts of rlpheral stemcells ex
by isbfhese patients A1 A Wb viFPERPY SHLL aLe 16 e sh@serTshl @utcome dus to

iR 1Re SRR dntieidh) 38aBRSly, NIV la BRease characterized by

appreci ated by persons’ski'lled in ihe art that
seesibationvel slawlopeliderdiiog trebighantgesnansells @nd;@mgowdes an ideal

var kﬁ%ﬁyﬂ %?le%%éﬁveb%%og iﬂn? Sbm&‘é}ldlée)g n&%% 1s Virotherapy

he i‘nv i'OH as s
hm: lices psqaticed tcf:bcenhembfﬁerehslnvn]dm gmwxdg pmhgnmgnés; asnapidly growing

the spirit or sc venti on br oadl ] ]
fugsack Phgwssapr it e slennztan B pRoggmey s npbefficient

i obe coRsilderesi Ratd hn BSRES bbtcaSe iih | ﬁ&ﬂt@t(UVMerﬂfecnon can be

not restrictive. WD 2006/ 017914PCT/ A 2005/ 001257

ledh bysanti-viral coppgopnds suoh as) pleqaarii (RogersnByl E&aloﬁ‘ldv Exp Med

%{o?gmgjﬁlﬁat? %)a%ea@?%mﬁ %ﬁ!{'& glggﬁu}@grtééﬁ %1\%§dzﬁtr Infect Dis J,

1&99@‘1 83635}-63ﬂ)rmﬁnothm) alterahtivd 1n¢hslem $hm’gseaofr€6/ﬁcﬁiufdmhe purging of

MR Sl R R (R el R, P, Repetty g gnootytic reovirus as

PheciIpdiding StedtedypRi diiold gk exénﬁenttkdr@plmaﬁo@m lhésessed for a range
but is |st|nct fromth LFAlblndlng site. [ 1.

T@@}Qme@ ggicat ymalignanciegy, PVGV%C G PULGUIE IQ@ ed ex wvo multiple
2& bRl dRARG %dﬁﬂﬁuﬁ-EWap’Haére@x@ 'b?&ddct’%a‘é %aoﬁabﬂev(%mdcmnmn

CD138+ cells derived frommultiple nmyel oma

@M, iee al. Bloah @093 P2 84 41381). o EViAPd e atumegiscmicphyligryirus with selective
‘?%%t%g’fﬁg g%g% ﬁ&h%?eo&&%hfa ceﬁls otk m%p o have enhanced potential as an

ex. vivo purging agent.

SUMMARY
Our data demonstrates that CVA21 and other Picornaviruses such as CVA13,
CVALS5 and CVAI1S are effective oncolytic agents against multiple myeloma cell lines
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Use of a therapeutically eifective amount of a
Picomavirus or a nodified formthereof that is
capabl e of inducing at |east sone cells of the cancer
to und&egington's| Plonmatepsical, S¢ipnaehd Sta s aeds £ubfishing Company,
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10. The use according to claim 1, wherein cells of the hematologic cancer over-express the virus-

cell entry receptor molecules interceltular adhesion molecule-1 (ICAM-1) and/or decay- accelerating
factor (DAF).

11. The use according to claiin 1, wherein cells of the hematologic cancer constitutively express
NF-B.
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group consisting of multiple nyelom, B cel
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13. Use of a therapeutically effective amount of a nucleic acid molecule derived ﬁ'om a
Picornavirus or a modified form thereof that is capable of killing at least some cells of the cancer, in

the manufacture of a medicament for treating and/or preventing hematologic cancer in a subject.

14. The wse according to claim 13, wherein the Picornavirus is a Coxsackie A group virus selected
from the group consisting of CVA13, CVA15, CVA18, CVA20, CVA21. |
15. The use according to claim 1 or 13, wherein the subject is a human.

16. A phanhaceuticai composition for use in treating and/or preventing hematologic cancer in a

subject, the composition comprising an effective amount of a Picornavirus or a modified form thereof,
capable of lytically infecting a hematologic cancer, together with a pharmaceutically acceptable
excipient, diluent or carrier.

17. A pharmaceutical composition for use in treating and/or preventing hematologlc cancer in a
subject, the composition comprising an effective amount of a nucleic acid molecule derived from a
Picomavirus or a modified form thereof, capable of lytically infecting a hematologic cancer, together
with a pharmaceutically acceptable excipient, diluent or carrier.

18. Use of a Picornavirus or a modified form thereof, capable of Iytically infecting a hematologic
cancer, in the manufacture of a medicament for treating and/or preventing hematologic cancer in a
subject.

19. The use according to claim 18, wherein the Picornavirus is a Coxsackie A group virus selected
from the group consisting of CVA13, CVA1S, CVAI18, CVA20, CVA21.

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 preventing hematologic cancer in a subject.



43

22, Use of a therapeutically effective amount of a Picornavirus or a modified form thereof that 1s
capable of inducing at least some cells of the cancer to undergo viral oncolysis, in the manufacture of a

medicament for inducing an immune response in a subject against hematologic tumor or cancer cells.



