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MODI FI ED ONCCLYTI C VI RUSES Techni cal Field The present
invention relates to nodified oncol ytic Picomavirus
wa@easnogbods for treating subjects. BackgroundPdhau2005/000048
attachnment of viruses to cell surface nolecules is the
initial step of virus replication and specific
cellular virus receptors are, Tt herefore, maj or
determinants for virus tissue tropism
Decay- accel eratin % 0 kDa
gl ycosyl phosphat Wﬁ%g {'@I‘?R&% ored
TE F regul atory protein consisting of four
| ar short consensus repeats (SCRs), serves
as ar H@Hﬁé&@ﬁl%\%r&i@ﬁ t?gﬁﬂets B el cgrQ:BlgﬂH Wo?ﬁ@l'@%)%ﬂa methods for
enterovliruses, i1ncluding several echoviruses ( :
treadfiogseikiestsB vi ruses (CVB) and Coxsacki evirus A21
(CVA21). In general, viral binding to DAF alone is
insufficient to permt enteroviral infections and

Bi tera%ti ons with DAF do not induce 135S altered (A
—Bm-es, whi ch are considered to be a prerequisite

ent o BBt T ey T4 8D 3hie ity dhe il step of virus
repicdiioansnds sppoifit cellulapnvinue aepdmorst draf tarefdre, anglor determinants for

LSS 3l GRSl s JEOF498 20 s oo

phwsphatidys ¢resitol (GR1E ahcimaed Cohpleentnt Yegtatopt proteih idsasiéting of four

e daroalor B ar et CRER o eotr P ISeT% alassment protei

foa mlineveusa blginen Bertérovisesy, inchelingVé&kral eddholifises (EV), coxsackie B

ireg il $hq PeliickRBin sl ICVAE e dodeng@l el Binding to DAF atone
isi insafficentabuermitsemendliean ihfgctiond dridnihserattiohs withh BAGa@s het induce

55 BeRS AL T i plesonsetaouiie pBrSiviala BRgehenty. The
pliailiaiidl irale df PAR fgrséreravichl iiffdctivms 4o pbetuAéd @Bk as a membrane

changes, a prelyde to viral uncoatin Th r ot ot ype L
SELRRRn FocBhr 16, bR el oMt fies dhe JBeRo S Sesuiting in
inceapéed apponunitpffec téloastry biantierddtion With| £Abkchdafidctidhgl cell entry

Bi r&]gi ng of the prototype strain of CVA21 to surface
reg% bssed DAF is, however, not sufficient to initiate

A e T
regeptoy gropmbinevirusest arehedxsackie Bf virusBsY); thkeGVAR 1@GéNaEr internalizing

SO RTS8 R o o
immaumogiabalin-bupetfangly doebimisoiitH\Ehe edpsaéamyon Bhigotndiy ihe fivefold

he : of. | CAM 1. The present, applicant previous]y..
it LR E R e I ViR et At g Pl G e ron figStabiize the
capsivicdngt inducei confematitved] chargegna preludeAbivital( WNBo8tirg37866) .

Excel | ent therapeutic results were obtained by using

var i b pooirtyae ksteain rafs CXA21 r (uylkeraially anwnsieal eferdaofc exspiratory
: Y P s PP t ng,, t |3 i ncer
nfeRldne SRS 1o B LIt haeBRET Putdlfy BODR pfBuBaNiIn of cvazt 1o
suriesataxprassed T &, domevern, mot stiificisnhitoy mitiabe ai preductiew infection or

| £ Nl use i LODr o) ol.ytic KiLj

o KA Bnd kbR TR e e ol bt A more
fupétional/kole fon WAMdurirfg CYA2 henection is besegrveds ehen isorfacet DAR is cross-

: ' .50l d_ Pi Vi bl f .
irRed o FroPBobid xBear ToRGl SrediE BbaMT LonERE Bhfid domain of
DAl adlowing iafectori in thénabsense ot KCAM-1i nt er cel | ul ar adhesi on

nol ecule-1 (ICAM1). Preferably, the selected

Picornavirus is capable of lytically infecting a cel

t hrough decay-accel erating factor (DAF) on the cell

Preferably, the Picornavirus is selected fromthe

group consisting of both the
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prototype and clinically isolated strains of

ent erovi ruses includi ng Coxsacki evirus, Echovirus,
w@i0s08798Us, uncl assified enteroviruses, Rhi NORCT/AB2005/000048

Par aechovi rus, Hepatovirus, and Cardiovirus. In a

preferred form the Picornavirus is a Coxsackievirus.

Preferably, the Coxsacki evirug is type A or B, nore

preferably Coxsackievirus A, still nore preferably,

t he @hé%ﬁ’éé@n@éb;ﬁliéénﬂ &e@@&@@@&?&%ﬁe@%vﬁ%bthobg fé}' treatlng malignancy

Br ef erre? orm the Picornavirus

PRFUICARNG, Wriggs tahvsoonss b AM:R SWO lPs“@%‘?) ﬁ(celmt fhprapeutic

ré¥ulid Yeréd Bb%nﬁidezfyelﬁsf rﬁfvéﬁu@Cd@ﬁcﬁéMé Ptk oh 3 Rumber of cancer
Pollowrus Pr ef the Poliovirus is Poliovirus

cel) pwes. [p Qypersto ?waadah@fp@ﬁwe@ $\CR{ treaESnt @pd RroYide $ven more

effi%aaoﬁh tr@Qthdrit@ th@b@és‘éhﬁhivéntoﬁshﬁa\@hbtﬂg‘t‘\bﬂ Wew Snéblytic viruses with
grou rhi novi ruses or m nor

O BRCAE 50 K TSToP T P oR B AR ki Tgieatie.
Pi cornavirus is biosel ected by passaging a
Pi cornavirus not capable of lytically infecting a cel

%@%l n a DAF-expressing cell line wthout
_ veri ng t he sel ected Picornavirus which
' S Cﬂpékﬁk‘? a%&eétyﬁ'lle tln%ﬁ(‘i‘o:n’ ;ﬂgwa?igh oﬂté@géllgcted Picornavirus

ot her pre erre corna
C@l%ﬁbleb@f lwlqaéiv édectingoainsiciog apopliosis dla lopll amstmmauwmeamssence of

%&;ﬁﬁh&gﬂ;&%&k&ﬁ @E SI s or passage in a cell

re access to ocked by use of and

ant i phdrédolly, el ddRaeby IPESrfnﬁfllﬂps] ¥ capdlbie %ﬂryf?tgllf%fectm a cell through
I n

PICOFHaVIrUS has an alteration in one o e cap

deRyraaeRler %‘b"ﬁﬂ%‘?t%rd(%ﬁ) endhe eelk ype virus.

Coxsgcegi ea}/)'r s for exanple, the capsid protein is

sel eET&E yo &/BICOMAYIUS, i) Sglested\isma the greimspysistingeof both the

pmtﬂtﬂté Qivdi SlikieAlIgCisrtdd @FaPREoPlentB?b@rudbs VIRGUHAG HC0>\<§Da%kleV|rus

ﬁrfy VP3 A239S; VP2 S164L and VP2 V209 Preferably,

E? gy | P@Oﬁr%eomrﬁﬁﬁ‘f‘%r eSTHRRViBISEs| v RIN@OViESpl Aawdechovirus,
YiRisCSRd Mardi@@dkasm Exanpl es incl ude, but not

I imted to, lung cancer, prostate cancer, colorectal

canchr a bl“qfermdi f@rﬁncmé PlceRaiirGans ef Co&dé@d’@ﬂwu@an!?eefferably, the
. cance re-cancerou

CRAECHRSEEGF ah Aat BPieay e B oGk e Aol Tore Preferably,

the\Goxsackiewns ¢ Coxdackisaiusadzl.i nt esti nal cancer. In a

second aspect, the present invention provides a

nucl i & peetércedvfoimeche @icofnavirus SodrelEerbvPus oPrefierablyisthe Echovirus is

E{«:‘ﬂ&/ﬂ’%% 9f11l )1% 1I§%I )é infecting a cell substantially in

sence’o ntercellular adhesi on nol ecul e-1
o e BB TRB 16 M, o) g
P@ltqvﬁwé'@eRNROoB conpl ementary DNA from the virus.

Preferably the nucleic acid nolecule conprises a
nucl &  PERIprIed ioflie HiedPisemavitusds far BhineYiisg riyeferably, the Rhinovirus

is @anSMBES Mhé’f‘na%@réda A\“%} ovirdlesh anh'Br roug%(prrlr itoWdsas.

and SEQ | D NO aspect

| NvVemt igpe Qi’réféiré@sfoﬂrn”ﬁhﬁoﬁlcfoﬁ{av%&m%' %fdsbfé@te@ by passaging a
Pi cor navi rus capabl e of %@I cal infectin ell

Pigomayisys noti qa&?a‘P‘ﬁ of ydicallysalestingp CP%M@F‘@'@I lpé\%/hﬂ 'raar{é%ﬁ expressing
calolireCwititout ICAAMaRY reécﬁ)%rlggttlli@@elﬁeﬁﬁrl*léérﬂgvﬁ}él WER n&c?pable of

Pi cornavj rus not capabl e lytically infecting a
lylicalx infeting|a Gl iwithpud CAbkdnce of intercel | ul ar adheS| on

nDIecuIe 1 ( yitabl e cell I|ne for

ot fincier RGP e e Bk irts Sa b aiftiech Mutdted or modified
bWegpﬂmath:rj?ampa&i és Q{J itel difdct hﬂltétdéhglglt?rnfﬁﬁaﬁgw‘ a cell where

subs [ e a intercellul ar adhesi on
AR IRENE i ke by Bec Brdanir CRbL R0 ne | o

sel ect ed from human cancers such as rhabdonyosar cong,

| ung cancer, prostate cancer, colorectal cancer,

thyroi d cancer,
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renal cancer, adrenal cancer, l|iver cancer, | eukem a,
nmel anonma, pre-cancerous cells, oesophageal cancer,
whe@ass7osancer, brain cancer, ovari an cancer, BCDAH2(05/000048

and intestinal cancer. More preferably, the cell line
Is a DAF-expressing cell line that does not express

| CAM 1. Typically, a suffici éht nunber of passages is
generally up to about 10. It will be appreciated,

"‘?r%feraﬁl?aihepééécﬁé@ﬁcfdrmr&s thais 140 aligration én A8 dvemore capsid
se de endl‘?f%hon t he Pj cornI rus nd t he cell Ié/pt% sid
pfp@'@n@’@%@al twild-types Y s s 8§°@G IeYIHIS; 1Yt REgMP © cap

prSfr;EErP% dEtte P rBRSIRYCFPARAD WF3d. MbRe y@feramptihermutatlon is selected
enbo

iment 6, 7, or 8 assa S
fror pBe of MoRRoLYE BRPH; BREAD IR v e YHs ¢l and (e Va0
obtai ned from the nethod acordln to.t t t
of tREfeRR¥ethe G5l &Rt A JIFOPIET™ 1P rﬁ’r%f%%g’éft Iﬂ*\e{ %egﬁggﬁ a DAF-
orE&SRHY nboYasHh] OExamples diasiude,pbatr neic Bmitéd &b, lung cancer, prostate
con‘posn ti on cont ai an _isol at d Pi co
CHEBH ¢l g tal, canRers Fhlygcgd GANGST,, Fetrﬁl 8@5%3& g(qgepa{ ﬁ%ncer liver cancer,
leQkSRRN IMdIANERNg, | fre-dangeotie lcelld, tdesapisatjeahlchecer, breast cancer, brain

At LA et yﬁ@ﬁ?@?@éﬁ%@ﬁ%ﬁf? & provi des &
phar Facgéfc:clm%aésp%? %ée?rﬁ 2t Qieg'ar mcléié“éh@'rﬁolecule of an

aci d'md ntary
istlatedl Piabgiagirgs eapableaotlyhdallygnfemr'@h@ csésobﬁam‘aﬂgm thef absence of

RS TR ) MDD 0 o ey, e, pot s

mdRcalat imagsqeedér;veﬁhreomrtbséhxtornaweatandnmpvdwel desleastranded RNA or

th d t [
cgrggﬁ.{gqeﬁ QEI)% E{gmnt%ehvguﬁ.e%%%@b n%wrgl @n@T@E ?n Lfﬁélé%dl@@ompnses a
nﬂ@elbfﬁtldmmncammdatfmthn@uup ooﬁSIa’tmg obS&EQ: D NO:1, SEQ ID

NGHE SR MR SRR TP Tmdier  condi 11 ons. whi eh r esul
In(re]o\r; [ Uf’r{'?g %#%?ggﬁg%r%(%n? |rR/fenf|$]‘? %FCRMSE QTmdth6d for bioselecting a

neopl as expressi ng
Piveapivassn c@ebleploéslytlcpaﬂy uintectingit a nedll stbstartiglly oin [then gabsence of
anc r e [ ct
oAl PURBHALCAEIRARC, AP B SAARGS, AR’ g o
Picauieairus, notredapablenof fticalyaintsstiogis cel |sgbst@@tsailpshlag@a| absence of
C [
SeAl QoS BORATEr RUAlD) RSBl YBNAS (GBSt number
oppessages and seleciing @ Piorhyisus cansbleoef Iytmelly rf‘é%ﬁtlrlﬁ@ cgll substantially

hERsAEMs & RelRITE adsstfithdiddd SRiqffo0n aoh the
of T eghriil %byou%meé" allﬁycise'é‘elét‘fédj FFBH]GCHurﬁaIQr cancers such as

conplene copies of the viral nucleic acid
rmimmypa@"comat hings eannes proplata camcerheolprasiadmancer, thyroid cancer,
t GRIKBRR, (rh@Bn&RE Opfél BicéRus cell
bRl el oGlerBL BT i caber, FURBOR, hOENGREZHI Bckious cells,
oesmmagealr@rmhn, breastearicer, ibraily canger avarian sancsicyPyashsany intestinal
c 0 &L L lﬂe%t%e@ Aot
%E%rei\}é)érré g%fﬁ{;a%ﬁeg%l %s”%ﬁgggrtr)p es@%}% nszgde Ibut not SXpress
ICARtt.ed to, lung cancer, prostate cancer, colorectal
cancer, thyroid cancer, renal cancer, adr enal 6[}9@!?
| verTypisatisra suficirariumbernef Razsages Er%er@&?{ etrbipsatost 1Q. 1t will be
%@Fe%%@@ FalveGar (t‘i%\'t'pagéa‘@%tfroﬁﬁﬁ‘ G§100 BF Adie canee ruseémz!iapendmg on
arlan cancer ninth aspect, the present
therPisetnayiup eo¢ |ﬂ@|%§elh§'ee oin ane PEYPdiMent AiRassaassi is ysed. In another
ATEHEAS 6&3%583 E\I‘er Lg'a'edorln %étf iR RAYoRireént )¢, B &pasHages may
Invention in of erapy or treatment.ln a
bearsed. aspect , the present i nvention provides use of a
nucl ei ¢ acid nol ecul e according to the second aspect

of the present invention in a nmethod of therapy or
treat nent.
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In an el eventh aspect, the present invention provides

an isol ated selected Picornavirus in the form of
WEHAR08AFY as defined herein, or nodified or BCT/AaU2085/000048

forms thereof. In a twelfth aspect, the present

i nvention provides the use of an isolated selected

Pi cornavirus capabl e of Iyticﬁlly i nfecting or

i nduci ng apoptosis in a cell substantially in the

absefce fedrtt Bémice ehé Pﬂr@s"enﬁm%ﬁild?ﬂpmﬂd%lal Brcérn%l/ﬁwbﬂﬂamed from
in the,manufacture o ment er treat nent of

thedBENd AFRAIRG fiadhird aspegt grt ¢ Breseht BYRSYANnent t her e
dth f i nocul ant . f or neratin "
pr ool naviieseaf (RS eessBhin R, BihigeRia R detaseulicn cgmposiion
cwr&ainmgramnboléted thsamavmmg a@cmmgltasma finst ar foRrakpautd Bf the present
'”5? Pl corgaw st S

(% sPlE5l8 iteeSpuiodhrancRREEishohizge bt bnt.
h e
e B R R P st
citainiggt dral necieic acidengleades omcantperantery DNAdeopies bf theeviral nucleic

Y 9| th,the

2GR PR 16 P oS bl IARIRR R e i suitable
phaymageuticallyt acceptablesgreipient andiluene virus is an isol at ed

sel ected Picornavirus capable of lytically infecting

or idacsavgntipeainestitbei meaerﬁemverglgbsnrawdesalal methodt fos treating a

We of, | I Si e ( 1

Sanpl esmof vlﬁérlﬁ@gg %}gﬂg ?be hélﬁmélﬁr?y\ﬁe%%y d{eposrlq‘%}ﬁgJi ):omprlsmg
aqmigistering do the manypaltaneefaetive agrout efanyiselatadhRicornavirus accordlng
toAHS Fif SPRITERAL pARR ]

(RTS8 o i EECITnG o2t lclon HAQRY ArRfghS whyon rggt n virus
megiateggmpolpsisief thengsle obthe nagelesml i a. | sol ates CVA21

#272101 (Accession No. NWMD5/43993), CVA21 #275238

( AccReiarghly.nihe naapiasasedaAF-expiegsiay agepiasmpsB@mples include, but

dtARGIRS {01 M5 ) I
BRI oNDERNE vty Scihess Lyl e, rna
CEG85 aﬁr&@?' A3Bea] s lyRr r\fé?ncmwgg% Mlenemgh oRre-aanberous - cells,
octRBRA]dat Aahesl, BHBARSEarlddf BRIM &thcéiSAUbvaRSn OLdHREN %mach and

t he word conprl se", or variations such as "conprise

'nﬁ?ﬁt'”%éﬁ'ﬁﬁqrm ng", WI |1 be understood to inmply the

i ncl usion o ast delement i nteger_ or step

grodf BfCYMBRTRE ﬁt pgesd B‘P’e@toé‘pgrovﬁﬁﬁ Ehdf‘ethﬁ% for treating a

neplistBi| lﬁnaOfméiﬁMaDtstﬁérnﬁj eREAT the Me@BREMDT the! Reth€d  comprising
Cg? %of el ements, integers . or steps. Any discussion
aqgpinigteringelgr dhe Maramal,gne pifegtive ?IBQ/‘F’Ee%f AaPYSIRir edcigrmolecule or

ccﬁ‘rﬁrﬁemeffﬁaryvaAfbob%S d?@l@wkélq'lu@l@ﬁ;dadld‘ dd38rdiH| fget%etﬂé second aspect of

peC| kCatl on Is s pur pose 0O rovi

the GreSeRt MVERtiqr %Pg%?r%/"ei”fﬁ% r‘FPmBHS't'?'% apepr WBQ te éhﬁbébd% aspect of

thé Presenamvanticil Thdes Ghditioas vbich Risullih vRfid- H@%%té@%ﬁ(%l}%us of the
art of the prior art base or were conmmon general

CelJﬁBf/\Tﬂhgd‘&BPPﬁmt he field relevant to the present
t dat f thi
B It X WL ——

nab dimited etoc ||umj Eanaendpros tate @andyre beibreethl fanhbsr, Whyrbudb@ancer renal
reference to the foll ow ng dr awi n%s and

038%%[@?‘38“3'3%%?”04% Figren GhkeRE: csr'slamgg MrgrRcerous  cells,
oeBoptitigeg| enckS bidast®driveniraie chade) £l SWdASA chiclr ot ype
(Kuykendal I') and three CVA21 clinical isolates
(#2712 B0dinth 36pEER R preRERTARINtILO plotjdedBAiseaxfHneissiated Ritknavirus

w6555 B0 5 o SN o305 53 BRSThEb hlfe  ereoy or

tre[aBB@]t nmet hi oni ne | abel ed virus bound was determ ned by
liquid scintillation counting. Results are expressed
as the neans of triplicate sanples + SD. Y-axis shows
virus bound (cpm x 102). Figure 2. Binding of
[ 35S] - et hi oni ne | abel ed CVA21 prototype Kuykendal |
(A) and clinical isolate #272101 (B) to HeLa cells in
the presence of an anti-DAF SCR 1
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MAb, an anti-ICAM1 domain 1 MAb, and/or PI-PLC

treatnent. Levels of [35S]- nethionine | abeled virus
whowsdswas determ ned by liquid scintillation POUAUR0§000048

Results are expressed as the means of triplicate

sanples + SD. Y-axis shows virus bound (cpmx 102).

Fi gure 3. Binding of [35S]-nmePhionine | abel ed CVA21

prototype (Kuykendall) and three CVA21 cli nical

| sol &t atehttiZEpdbr] the/8réS8R Gnvehtid PR™Ides UseHP £ 8lidiSic acid molecule

essing either DAF or |CAM1 alone or in
SEEHENRP! DR, SRRFC FSBAFICY BRePTERNRMPYONSIGH raethpd b therapy or

troAimemad | CAM 1 expression. Transfected CHO cells were
i ncubated with either conjugate alone, anti-DAF MAb
(1 H4)n am atventhCAdpekt, MiNe ()?'éEélht) wﬁ@dtldrhfbr@m%“sl Ehclsolated selected

ettt dhre el AekDAR n F0MsH MBrein HRRiRcEor dipeed forms

thepeof. hi st ograns the binding of the anti - DAF MAb and
the dotted histograns the binding of the
ant i in cAwslitvabpedtBhe lpeasehsinedéntioB pEhvidest thie ask e ah ddetdted selected

T R T

ther amerm‘at@‘ warpdlekr adBBsiolY-raalesulst oS A-1 )1 9n hioel maar(usdture of a

T Ly T,

Isclbnowdealthe siet aff em ind@iA1Gar, gaefaERBPicsthaRb@B pf the inkention in the

ﬂ%‘l&%%mg Pg%:ﬁ%gijéamegﬁolr Fp%{?rzgléb‘:l&g |SCR 1% y4EN! A7g‘l tﬁCBICOFI’\aVIrUS

syctongt atiigasteomead theccells oﬁlbecnieaglesm ané kivgy. ceI l's
cultured in 96-well|l plates. Follow ng incubation for
1h atn gfudeens Q@EN@WEEI’ esmatlmmmyenl tivdre fis provided an applicator for

T l.a
gﬁ? rﬂ’g{g %nﬂ% a 4@‘1% eﬂ%ef vﬂ@g& vbtae%?aségg Jolasm in the
”@W@Qlawmrﬁ@ &ﬁ@ppmaltorrmmhagssa segidn innpiegnqtsd with the inoculant such

thia %eez) ltahf"%g( Lf%eobfbhb&nln@goﬁtggtww d1t1 apg] the virus is an

absor bance at {'s are expresse
isplatad sniecied Piogemavies eansbledofdyticaliy nfaating or induging epsdptosis in a cell

s&ﬂé‘tédtn%llflnstﬁgﬁﬁ%ﬁe%lfl gam a%eél&&%%uﬁ P ﬁgg\&fj VP3

capsi d ‘protelns epro otype
stra I 2
#z7258@9%%“%%“5%%§§ﬁeﬁ@9ﬁ‘9Heﬁﬁ.éﬁe?ﬁ 3'?%62{“51? fgrms of the
Bpdarest vEeaty @hethﬁuwéﬁﬁaj@nl G@bfﬁmmer&renalmtméslmoeajonm (National

MQQ&&eﬁﬁéﬁ?ins@ﬁﬂé’eﬂ%aﬂH Qf?é@tnfl:g) Wn%lgq\lé\ﬁl' 9873 Australia.
Cl ust al X1p ram | ndi vi dua oaC|dst
ISpBIRR Y Re BHETRIOnN s@mwmmmafw #175238 (Accession No.

NMOQMBQ@‘Fﬁn@b\@lﬂ%@%ﬁ%%@&“ﬁ@ I@Mpkﬂﬁg@i!" ﬁgrfodceposited on 14
and RD cel
Jannpey, 2005, ﬁNM%RAEYnW@& depesitad m Y HnUa0ARPA5S EnderBEession No.
NEB/4388§60n on RD and SkMel 28 cells. The solid
Thrstogram represents binding of conjugate only, the
dot t'ﬁﬁo ?%@@ﬁl@@p@@iﬁéﬁ%ﬁnhﬁle% R Q:anﬁé&t ?ébtdlre;*, %quwse the word
bi ndi ng of anti-DAF mAb i s shown
CPmpr'%%l AY %ﬁr@é‘%\?ﬁ”f@as BmBIIEaPe P "comparivel, z»efY %uncﬂwtood to imply
th@%di@slémoﬁa@st@féd' el&héﬁteﬁntéé%F 8r ét@ﬁ’cch* g&‘ﬁﬁjof"élérheﬂtg lﬁfébgrs or steps,
di l uti ons of arental and DAFv. Follo
bqfrﬁ’@h%‘&th&WSPBrof ?QY Athef plemeph dtegasios stasy er grone af @Jﬁ@ents integers
ordiggsned with a crystal violet solution. + indicates
CPE detected by m croscopi cal exam nation. (O

Reprﬁms/eclﬁkcatssm dil caguieen®] ake) maierials, HBﬂcéé\//éﬁkereﬂﬂkae which
DAFv on SKMel 28 cells as compar ed Wi

et 'B}i d5d i 4 PEseRicFRasTicationds) salelydorcihe rﬂv&qseoof “providing a
conttéxh forethe preséht Mtéridh. of is \Hot tbsb@féiteﬁ\é%rdnaéd?m!‘éléﬁ‘ tHQMéM/ or all of
containing 0.7% agarose 1 h after infection.
were incubated at 37C and stained with cryst aI VI oI et
48 h after infection. Figure 7. Effect of anti-DAF and
anti -1 CAM1 mAbs on CVA21-DAFv binding and lytic
| nf ect| on. (A). FI ow cyt onet r| c anal ysis of surface

o s Y ~NAF~ ~ 1IN I~ A P~ 17 1| /7 <~ARA A
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35

bi ndi ng of conjugate only, the dotted histogram

represents binding of anti-1CAM 1 mAb, and bi ndi ng of
W@niosAO8MBEL mMAb is shown by the filled histogranPCT/AU2005/000048

Radi ol abel ed viral binding to surface expressed | CAM1

(B) and DAF (C) on CHO, CHO I CAM 1, CHO DAF, RD and

DOV13 cell s neasured by |iqui & scintillation counti ng.

Results are expressed as triplicate sanples + SD. (D)

it eanaitar fombpart osthel priok laﬁgba@é oD%r@Boer‘oﬁBJgeln)éFdl &nowledge in the
nd DOV13 aer3|n96vvell

f'sﬁaﬂﬂ%gafﬁé? e e R TyBLeR btots tg‘ﬁ?f'm%)& AP

L, DD o b U RS A Y P ool ot

ferelsl witvbe: dbsgribes withrrefefencedo érecfolidveng dchwivigsharil exEyiHileY.

violet solution. + indicates CPE detected by

m croscopi cal exami nation. Viral titer less than 101

TCI D50/n1 Figure 8 Elution of CVA21- DAFv from DAF.
Descrigtion ofdhe Drawiga®1 parental and CVA21- DAFv

blnle §t1f lawgiwf |]"5?S]-$ﬁ’ét iBfife Rieje Wﬁﬁg cﬁﬁt&bé‘ rqg@;fkﬁndau) and

i ncubat edwi t h radi ol abel e VI r us

thyee CMAGl ietinigalris@latpg $#2123A1 H2T5838. \/#2t7ﬁ53~39)rt9|(A)gDAF expressing CHO
c@M‘QWYBPI@Q\Wﬂ Slprédding BNo o6RLin drb ?ﬂselrﬂc?%f an anti-

he super nat ant V\BS noni tore forsb%%e
'%Mu%'%?d lterYé|Sr%fs[u Si-gnedftienies fabelededrua Pound wasodeterstined by liquid

s@ihtﬂtaﬁgn %@%t&bahﬁeﬁfﬁsvdré ‘é§'g_ \(/agg@d 26 ﬂié‘ﬁ% BPElp‘ﬁI:ac}Qégmples + SD.

CAM 1 virions
%?"@Mﬂﬂruéé’w%d W@f"ex 1@dubat ed with radi ol abel ed

mcgygtqmﬁe VBfn'dﬁ{gsoff [@‘TS é?hl mé%b%@ g@kbﬁg@t”tgﬁ/ipgh{@?endaﬂ (A)
apg lﬂ'@@'\mlﬁférﬁﬂﬁé% (Bhé@ Wéa ashs B Beopregemassefl an anti-DAF SCR 1
Wbadér?rgrﬁplcm/t-#”&oﬁﬁélr' ‘?nﬁAAQ)lGQ@/oraﬁf FOYHeEfn%}ﬁ (Légg@) of [*S]-

were used as I nternal m grafl on Co
meifHpnine labeless vikoyAmunbaras dqteninmn%bxe@qwdrscwlletmm cdDAfing. Resuilts

a%:gl%prééﬁég? ?@ glfwé FHe'éHé %{ ?ﬁ\ﬁg{ti Q@ﬁ%leg ;(;f%% O\?“nét%qéjgﬁvys_ V'B&I‘—bound (cpm
mAb 1 A10 pri or to infection with CVA21- DAFv.
Fol | piyupd 3i "Bihﬁ?gg% bpr5§g9ﬁetﬁiﬁglhe%be1?e%VA§? p&?@&ﬁe (&lykendall) and

i nspected for c IS an hot ogr aphed
t ‘ASARinigak 'Sdﬁi@ﬁ)éﬁﬂ&% t#|27§I2A& #ERS@Q) o CH@rcells lexpressing

eftfer DAF %@A@\ﬁ-qeéi%ﬁ%om %%mﬂm(ﬂgﬁo%v RO JH) lysis of surface

i ncubation for 4 re I Nsp e
DA\ aleck | ICAMy 4 expsersiqsh ot Bgnsfetted. ClfDgoells dere m@mmed. @ith either

c&fAudgtc? A dan"n%/ﬂptl\ﬁ)&%\; Aiéijsorb e VERIYIN f\N%‘-QC’Xﬁ@ Yhe specific

Top view of one tomer presen
b'ﬂg'ﬁg ungasteed prep &AGStar gnd&@@r cthedclpsedyistograms/Rprésent the binding

oﬂh@%oﬁﬁu@at\épﬁ'lé SodiPHE s %\'H%bﬁﬁéiﬂgg,?' ltl‘\:ea&??D}-\geMAb and the dotted

correspon | ng OSI | COSa
higtogeanes Heelindimg of ithe antdCAMe! MabaViB) bm@lsDxéFP?ﬁjJrre@ihleme labeled

v1ﬁfsgmtﬁhgwt;é§2%g%ﬁm€rﬁﬂY&uFQ§%Rt%ﬁ& (Brﬁgte'\'lﬁd] f%&‘ﬁﬁ‘é gie %)%:S%ssed as the

mefng idrNiateEERles F S Y-aXSwARYS piuschmuad ((;mpzxc‘mz)‘l X
”Ddehglhﬁe EafLyne'.hf)écﬁ&VSF I%f;\l\ﬁ’—\f AdiGtivd Rp %ace l% egyt {ﬁ? Y%P prototype

one ‘nitrogen atom ( bl ug sur
(@wkendaﬁkqnd ﬁ'lmchié IS@iajefn(#Qé%O‘de#Z@'ﬁZﬁ&w HeERSIB) iv tresngrdsence of anti-

DAF%’A% L@io evm(AE'F’) S?I %) quas sgfb g e dﬁ%ﬁl@éSCR 4). Anti-DAF

pr ot omer VVI te| ns
MAéSl(@Q}@’ITﬂQWeemadEad)lo hnqhdla)@m e.xﬂ FRID cqﬂaoaﬂtﬁrédl inmeslevell plates.

Fcﬂ%ﬁ/ir{ | ﬂ‘lﬂl?at%sfopwgrtgigﬁe t\é”e gclelj (W2 E]e %pﬁ% with approximately 10°
TR/ welhiod|thel EXAR1 nsodatemuamermcuw E448H et egr°gr SCe(IAifms was

r ation of I d t
Seeceiay) Sl B8 B8 Ponfras b o dRl ieleline Feamlsatiten and then
anal ysis of the binding of mAbs agai nst i ndivi dual
SCRs of DAF and CD46. Anti-DAF mAbs were | A10 (SCR1),
IH4 (SCR3), IIH6 (SCR4) and the anti-CD46 mAb ( SCR1)
be| ng I\/CIZO 6 FoIIovvl ng |ncubat|on W|th the

- Al a1 o o

.
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F(ab')2 fragnment of goat anti-nouse inmunoglobulin in

PBS (DAKO A/'S, Denmark) and incubated on ice for 20
wOorews/0€®B1 s were washed and pel | eted as above, PCT/AU2005/000048

resuspended in PBS and anal yzed for DAF and CD46

expression using a FACStaranal yzer (Becton Di ckenson,

Sydney, Australia). (C Radidlabeled CVA21 binding to

CHO cel | s expressi ng DAF, CD46 or chimeric DAF/ CD46

mé@iuﬂﬁg‘ ltigs abserbarfceVr 510l o URes e ark tdxpsped s i alepn percentage
2x105 cpm of 35S-1abell ed CVA21 for 1h at 370C and
lyet'%@frp%éiéﬂéd"eﬂ%ur times with PBS. The anmpbunt of cell

b t
Res[}flggregﬁ-’e mqugggﬁg%e éléénﬁ@ean o? C‘b?l\{# 2\;{#9 nd Yp3 capsid
priiefhsr eorlthe AR Ipee|QUAZIN NuybsndaAFstEanp raggls clngcal}ls}Jleersl #272101,

#qfég%@s qdo%S;@ﬁ;IAnr%g?t%%a&%és Lo d #c&f 13{:>I%§eusr ][elatlve to the

K@kphesiisstehifake aépréﬁaﬁﬁtemdw bbidttgpk. ﬁequenae Iallgx}ments were generated

RO, P 8 955 AL 001 e e Svadr-coe

b|ﬁ’cﬁhg3fdﬁtmmﬂaka/hlbliglmbcbbysdomd hdx@si on counting. (B) CVA21
was bound to cell surface expressed DAF at 40C for 2 h
t henFigure 6d Infection o SkMet28aend R® eglisrapEVAR24 parental and CVA21-

DAETP RIS tgngméetrgcxép ; e)}s%eé %Qwa “ﬂ@f%ﬁ ﬁe%@ SkMel28

cetls Ut Frek b(yhdl istopen cepresents dindingf oft ¢anjugais eplyi ﬁpedqitqdaialstogram

370C f
Al PRI St WA e houn oy e
filledvBisogedm | 368] Mosolayersi mfeSkalaBe@wcbw_c_eHﬁ mju%gwlb plates were

rESiel WG IR, B0, b o teatn o

incelsatiohdor 72 h) iheimaondlayethweieiixedtangi7ganed with |ascrystal VIolet solution.

+FAGHPRCOL ] DR Jaibytee [P sdoiine pcus

moRHAdgy ( diathe acc\/Amu pkmntaFuamUa@W)\m -Ré& | ars Skivel28xgsile siseepmpared
%qecgﬂké% @é‘?—' vgrls / f%?% | Fgﬁva Jﬁggegtﬁfﬁgtﬁﬁ%'s%ﬂalgfnutlons of virus

asd Wveoaid fwitmDMEM nidiriog GRPr meﬁe ChAR d‘@d infeptign . Plates were

ngyeaied PR e RaS R PR P BRI eET L on °

and %@J&'E%I %He\éfe?faa?ﬁcﬁ,&}ﬂgﬁ@a&f Iﬁl\ﬂlﬂﬁﬂbéf‘&h lcVERA O AEkiRding and

t1scan enzyne- I munosor bent
Iyas sra‘ycm:inat A)r ERvlecytometin a;m%pbw@e Igyale gh DAF and ICAM-1 on

CH(# gpr'OaDAHS@ ?/ﬁ?lq Y. Bbf\/'l mgce E] e&ﬁﬁdpl"?ib’t!?obram represents

reés were’' ca ed usi ng t
bividgodf, conjugate @nlwéhd: dotied b@tngeam a@prpww b\F@'WQfOftalﬁ‘@ 'CAM 1 mAb,

ﬁ??%gﬁ%{b(f%gmﬁ AR i % O E\‘e:th'éChIIMa Hé?og‘?é}ﬂt 'i-\%bldi’ﬁﬂé!&i viral binding

ard devi at I ons. ur e ) ect|V|t?/
taCyPHcef @ipressied JCAMut i(Bhand @AFCKBS@ CHQed:FﬁsAfth\M; CHO-DAF, RD

SHAED Sy OB BB oA 5ok

tripbatersastplds 8O (DAEffent atnle crossinkion of BAF ag7@\¢21 lytic infection
h& eLs béh%%%]ls ”@foﬁb@\ ﬁp loBReIGatsh Wife SI’éM&J‘Ba%S\Mth anti-DAF

SCI ation ‘counting o .
SAR3 orbAba pﬂ'é&l LthXchMHngac WltﬂTurOMA21F|n$Ir%m@l) anF?eQW’t% @NéV (1-10

TR FR35 e FRCAA R ] 12, F ST BB 1o an

stiinddVAith Boblystal niplédi eoﬂutmm t & iadidates uUCPEN déteotedl BAMNiLroscopical
or | nke to control CVA21.

SERMn ﬁ'i’v?’\/ajlt' %%ssaﬂ ‘?@g"/'ﬁpom quadruplicate wells

by st v tds

and t a%“’@éh gfb(g\(/)'ar( a?@eFV k@hﬁ@éﬁ&w&ﬂ)aﬁggﬁo g’yérzg parental

awascvm’dmveb.mmmg istingan@nioy swfdcerRAd CHELPAE meliemtere incubated
assay plate reader (Fl owLaboratories, MLean,
Virginia, USA) at 540 nm Fifty percent end poi nt

titres were cal cul ated as described in Figure 13. (O
Stri ngency | of CVA21 b| nd| ng to ICAMl or crossl | nked

™ A ™ n — o [e—
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ei ther anti-DAF SCRL mAb or anti-1CAM 1 domain 1 mADb
for 1h at OAOC. Cells and supernatant were nonitored

wo erospsmBoacti vity by liquid scintillation countT/Ay2@5d00048
the results expressed as the % of cell eluted
35S-| abel  ed CVA21. Figure 15. CVA21 induced lytic
infection of RD cells foll ow ﬁg del ayed i nduction of
| CAM 1 expression. (A Time course of adenovirus

wiith aagiglabeldd WVeddhdr Eﬁﬁa‘tﬂg@ 'a‘ha celfBotRd VFus\REs thé?ﬁé!ﬁfé@ with varying
transduction with 2.

ess the hunman
Cﬁ’@%nﬁ@'@sﬁfl Anti- QﬁFaSPB& dﬁﬁg ridk0) dere A dvionuise ¢ oTﬂeansnmergatant was
nidh@oredramnieléIeluedPMius S8d the MaBNIR ﬁ'é%(%?é%ge@lésftﬁé)% of cell eluted
for |CAM 1 expression at various tine
AR ERRh BT (B ) SRATPBE T OLRAR G EHEAH] BOWTARNVAZ1-DAFY virons.
cHopiarF AnCKOHEAM-1 Belshvary n%Gb@f&Mlﬂ‘Praaﬁﬁelb\é%dSC\?AZRBAFv virions

cells show ng surface expression of

forsais abAt Apd P%ngfdmsw wasaallowgd e @hlt%fort2r l@uat amﬁ i Sﬂdlmentatlon
of"élhfédﬁlﬁ%@bdlé?’é%aﬁg gr 5 Su&GBEM n_g#a'aie'ﬁgs hMQ'ﬁJ'F? %‘é;é éGOS and
DNA. ose A

stogrant represen
P@XESHO@%Q?@@ WRFS H%ecl areinferme nmgr@tl@@mﬁqi%pr esents | C‘AM 1
bl ue hi stogram representin

Siﬁi S@i 8- a‘ﬁﬂ@'t&ogc%rﬁovwnPAﬁ\ﬂMévnfpatwsbscam gf\ﬁ. $feR1 mAb and

shIGAMDARE RHA iRt %ﬁ&aﬁ&@ﬁﬁ@[ﬂ:@ﬂ% %fé”&c@@ated with anti-
t. Kiit (Quantum Bi ot echnol o El es_Inc) pe
Dt’*%e%)%ﬂm‘\}c‘mpé%f 619 intacker it RYAZ &) @VAMIOMMQ ipetbation for 24 h

af 3if-ec EHeOdéllgﬁNeF@lr%Séétéd Ydrael ﬂ%lsd&ld%iﬁ)‘?ogﬁ da‘?iss(g‘? E\VA21-DAFV was

ICAMlu&)‘ |ater. RDcells were in
ingytpated i h%DAb«&ﬁmg@Sml)dgse !nateqafararmyaddmmm lcelh monolayers.

A 17 AP b g SIS S MR, i

plwmm(led)l = 1.0 TCI D50) binding to DAF.
Non-transduced RD cells served as the control. Cell
sur vFigare 1P oBoge siemugf Hredicted vedelptorwires binaingi susfaee ob@VA21. (A).

T eV P}goﬁ\é td\/@@{)%%rﬁ‘ér ergénﬁéé%% Q@ﬁﬂac I 3@3 ag\?\%esplcted in

e relati ve absorbancé 0 al ne
Q“@WdVBH irapinkilentl $E@nin evegents: | Nurkisats indinabesthe lwomesmmgiag positions

@%a‘ﬁ Er%ﬂgr ( Fér@"? lfcﬂg’ %Ké%c e#teqﬁt'ﬁ OA%? %5 i?AMv{ Plg% ?)@E newolecules are

Shmurb@ﬁ aoad dnewumgst‘hréh PéFhiodwldat Laetml aad dhdlcangdn-bindiag €CAM-1 in

f. t
oetrta VRSB eV 95E. Vbl AL S RS )
pattisllyagaverest. by the \CVAZLtermidatledp lapti anly ofieaitiogsn atom (blue surface

[ I
o SESIIRER o SRRl S sk BTNy e @ s
view ©b s 6\#\21 addomer wills peoteios talbrednas dboverandCARS tesifues R96 and

e gt a0l e, °Fe, BB Sbo B Peleli G prbGRem pymol
(_tiﬁdmmm:g@ﬁ prostate and col on cancer cell |ines.

FI 0 tr alysi nd DAF .e
Vﬁﬁﬁ?ﬁ;q‘?br%g\gﬁa J())]‘V%F%ga ell q%yfégat mggq: Eﬁ&l‘-@éﬁﬁg receptors.
(A) ﬁ@b@maﬂth ecfybseiation bfi whifd Sltyp@ I ,r Epresant she @FFIQBLE chimeric

mﬁl@!: es %Ml&\g%@%ﬂ? exép%) al sTQ’s ?]fetﬁg sent edfde?%gg%rggﬁ%g@l SCRs

of AT cﬁg‘ldalﬁD4F6| ghmte DAF. mAlDB weKwIMDC(SCYG) SIHIZMSCR3) iIH6 (SCR4) and

%ﬁ(ﬁl on (ﬁbP& VI‘t re(l{?%&\ P

—

2 r% s F&?f\/ ‘Pﬂﬁ‘ﬁdﬂc%ﬂaﬁg%tw'tﬁ tﬁe appropriate
mabsrthancellpr wsteatvashed! with MBS; areespenakd Sin ¢@(b Iyl R-phycoerythrin-

re in with CVA21 parental o
°°@n/§§{f%é§{€® %ﬁ’&gmﬂ{ Pﬁpg A mey%eoﬁamﬁneglal?tf"@cm PBS (DAKO A,
Dé?mrhérb)/\amgml‘ﬂbzitew oA iEPRSr 20nhIRCtCAIR Wére WERRBH A8 pRIERH Bs above,

hot o h ure 18 ification of the
reg 887‘@‘%‘161 5,}1 %gﬁ‘a %VZ%%%S&FW FD4Enerpressions sing a FACStar
ovarian, prostate and col on cancer cell Iines.
anolayers of cancer cells in 96- well plates were
inocul ated with 10-fold dilutions of a stock
preparati on of CVA21 parental or CVA21 DAFv Follomﬁng
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cal cul ated using the nmethod of Reed and Muench by
scoring wells that exhibited m croscopically
wa@ledosnsmbl e cytopathic effect (CPE) as positi VECT/EUZN95/000048
19. In vivo oncolysis of human prostate xenografts by
CVA21- DAFv. SCID (severe conbi ned i mmuno-defi cient)
m ce bearing subcut aneous PC3% unour s (approxi mately
50-100 nmmB ) growing on the flank after injection with
aﬁabjzarO(ﬂBeEtBﬁ Diekérsone Sedinegd AU@W@) e"(cl)'i’Radmlﬁféllé@'D\Y)kﬂhblndmg to

]f} éggﬁ%m%lc)g%‘gg\ﬁér '%ﬁ%cgﬁgemﬁlﬂcpl?sw QOglls were

lru:albiahepewfshl aq:rp]tcdomrhetelwmmf _cgﬁli qrfmla@e%cestmmtf&m N&t 88C and then
aTo er ol d. noyr vo ar e
g3fed ALY RS iSRS ERE SrounualS3l balh EVAR! Siaemeasured by tiqui
sEintjlation ZResuﬁ’scaneeEpreséedéBeth&ﬁé‘drﬁbmmﬂlb@tgs regmon of the
984 eoti d ence _and (B)
01 aaEAE 20r VB2, Blfon ot HRE ' St o T RS rresatyee to time,
tdsrﬁpdkﬁluite ,camdl | SEQ Ithe N@uBatldrEﬁ'@GIétl o &V,fﬁf‘: ﬁ\kﬂs%t{/%gld to cell surface
equen I on o e
RSB ot 47 A R, BEL by Eieine dherammepgture to 37°C for a
furthen$l, dt emamman@@odnmeqummeof GVAQeSeméwwag d&erﬁﬁ%d by liquid
Skl ke oBfing 1 cB VAP VimstiaRga o G brdince; SkEreaoag DAF at 4°C for 2
h#tzarzle:lm?d gvllml.&atléni\)aé Ithee b@mpdﬂe&@m@mﬁea‘aﬂ a(ﬁ)ther 3(3) min. (C)
Sl a a segquence, rres
MVERReyES Hridcs ol Resrass” papgsad Dlary o AP 08 23, thei etuted by
ug%mmgi Ir:m‘cuat dsfehé:ap?'od?ae@m WecgmrafgfthérfBB@ rpln ! at ed
\) CJl eol | nce a rans] at e
amin %Fd@‘eqiﬁ‘@?@&ty Sy 8}4‘3‘2?}% WY @Egj BTNGAF g ICAM-1.
(AEQVER dﬂqﬁ‘sS]. memﬁ laﬁ@lbtg cwmetﬁﬁdmg tzfce%rumcél @)thPéésleld DAF and
ou | | sone natura
"%@@urf?‘ RO AR S108 Phet ARG U O sath r6espto? ollowing
erceUaft{dnuste&Wer eL?Aéld 6b[3?3]frﬁéthid)ﬁmelIﬂbélécﬁ?lﬁLﬁE‘v‘Bbur‘iB‘; was measured by
.Lmte esS Of., cancers | a nee
“%@eﬁ%ﬁ'”"f‘%ﬁr QHI gr%tamgﬁéé b@?%ger”t%xe%%ﬂ?& tTt"r'ékU Finland).
Rpsdits dyk exprasmi ad ttnpm?@rsamp@atmmnt (El)qulﬂt@irﬁé’ctt@ﬂ d?‘R@JICAM 1 cells
aci O.u reat ne e resen I nvent aor
op 5 B2 oot Sl ghd BlL1 o ol sHAea eXripRRT DAF and ICAM-1,

Cletmrtmld%;lt was oqudntitted Gﬂf?ﬁtqtﬁﬂrtﬁﬂicéf@dw&!sc%' %lrﬁ'ﬁgj with a crystal
sel ec er

, th
R e S AR £ %@%p@bmwlaws was read
o aNmitisbhro 8a2yeed-RitkedOimnlindsateyt b%@cﬁlatée}éaaer (Flow Laboratones

ressin a ot | 1, such cells usually
MELEHS N, (IS Bl R em it sl ench e g, were caiculated using
théRasthsdi ahRe&d aiid &MRilehsh, tvhdré aATBNVIdsUscokd &€ bdditive if the absorbance
t hat |nfect|on of the cells with the virus

Wa'f’ %Sﬁ &anrtgg OPViris citeph Mminusthreeatanderd,deydrtionson or
yi el Biguge!14s tlgwfebttnﬁts/eof swz?pron%lﬁg éi?l]?)nt Pﬁﬁﬁ ch%Qﬁnked DAF (A)
nducti o opathic effects, vira
e o SR hBaie laarlaf & VAR fanisel i XbIsRssH G on RD
céllgRD- AN ahd BFAD bn*b%s-mm@éiﬁDhFlthRDtéHl@ @Y€ and 37°C. Levels of
vel ope %féig for obtaining new Pi comavirus
ﬁu@%@gﬁ'“?g& Virys ?'P@Qt‘ﬁ"??g”ﬁé%ﬁ%%lquﬁ $eiifalian coumding on a
14WWOUWTRE_UX (wam Wﬂrk@nFlhléﬂU)” Relits @fe @fbfemcéseﬁercentage

sI atJ %‘3 0{2 res rch i nmportance inclu '\%
V'%teH@F [ tiRdtga osarﬁplgg, gs (Blchytic intaglien of &Qﬂ% -1 cells by
CUARS foubwrn@eﬁnduﬁg @Sand Gt SHIFGH |OAMIBSEHAD @F&shMR@@BAF'd&mpared

odiment, the mammal is a hunman.
t°pﬁ°§[§ @Y&Sﬁ %@S%Vﬂﬂ%ﬁ%wta&%@m ﬂHgdréphqﬁﬁjWﬁHSew staining with

a tiystaPioRBEtHASI sSutidhtdrid tﬁle'r&a%éﬁsroi‘H%Cﬁ% g{élﬂetd c%‘ﬂrn’nonolayers
belgﬁ)latedf oma source in nature and has not

Wath('BR i%Bn a1 MPRERN EneymeynkashiRmunesarkrnt] @ﬁs@Vapletey reader (Flow

For exanple, the Picomavirus can be
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obtained froma "field source": that is, froma human

patient. The Picomavirus may be nodified but still
weapas®3pf |ytically infecting a mammalian cePCT/AU2005/000048

expressing DAF and / or ICAM 1. The Picomavirus may be

bi osel ected by cul turing naturally occurring

Picomavirus in a cell line fol®a nunber of passages

until a nodified Picomavirus i s obtained. Suitable

L@BbﬂatdrieeeMdLearh UWIGQIMFUSAP la® SAONGC ity pernt @Rd Cﬁﬂﬁeﬂtres were

d that th
cBfeHated, 85 Bstet] B Fidiie b ) SHESHIQRIaVALS biveianie ICAM-1 or
cedushinieal DAF. ORDBIGRMadeg bl PAPE Erfofsﬁlihkéél RfRedlis [RBYcells preincubated

eat such not rypsin or
W OAY SR WPAHRAN Gore SibAER T SRrspdipataly S0P som of -
|§Ereaécu EEBIABanfoer't bt a°cpr crtoﬂaﬁmg eI WaShdd RitR WoRf PB&2fheOfells were
i ncrease the infectivity of

Sj vjrus and
deEedv'PF% qu "?ﬁ?etulb?% @l’?ﬂ\m?t{?@t%wﬂb dapyig eRncentrations J8<lfeng/mi) of

efhea®EDAE $ORI erﬁNG%r‘HntlﬂCN(/ﬁmdo%lﬁ AMHAS fo?slﬂoﬁs@c. Cells and
froma mammal which has devel oped immunity t e

SPPYBRRGT RS rﬂ%‘?'toé%?arﬁ% eadiqastivityi by diuidagcin@lation srouuting and the

refdcitB eﬁﬁ%ggédymbf% bﬂcéllhé?ut@& mnasa:eafcw\yﬁl l'e form ng
concentratjons of alkyl sulfate detergents to generate

a neWigHeeD i %%ZEWSWEM '&F\C {péaatipe 1ob ROTerls followsngvdelayed induction
OWAMBI axpr8SSTI RNtk é&i’i@’bﬁ é@enfo(/ﬁ’urg I REed®EAV-1 expression.

ﬁées of Pjcomaviruses with fering pathogenic

FSt yYpesinduead thaxerees E*I?nh@mﬁ@ IgA brbyntraradua@@nwm 2.5 x 107
Tdgb eyl Bﬂ@t fecbmBinaRy adi@rﬂi\&%é‘g:o%lrﬂ’fgeﬁ%nﬁblﬂgn FBAMIAEBRA.  Celis

response a mamal previ ousl| exp osed

WP(%&?&@?%%FS by uRW pevtoreeiph felede haﬁ‘ﬁWQﬁSMﬂoﬁE vesiauhdimes  post-
ag6iRiras abdalatieR UsMgent | MR- IQKW%HdI@%A&)eghﬁ) W(E?)hFlow cytometric

di fferent subtypes of Picomavirus wth resu

aP%‘¥%§t‘?fn8Daﬁ%’lsl ﬁ'&%‘Y'B@)r%’l’fﬁéﬁ pressionepl MAR UBA)MpE @shiCD36 24h
fANbRINRI MSCK 'ﬂ*aﬁsdd&ﬁoﬁ e Wahécﬂﬂ:thh Wit amBindat aa_ viruses containing

Pi comavi rus nmay be nodif by I ncorporation o
himeadetMcbar t BN Tba@h)sag hisdegrasippresamihe D#P2expression,

whlsl tHE’?’?lth ﬁlsfogﬁarf'( | lebRReA! %Amﬁlp%xﬁresggﬁ Eﬁ@ttﬁé N31u8BYistogram
be nuta repl acément, insertio

f%iﬁeﬁéagreﬁamg RPRFEIRN: hd hﬁn@@Pmbmnbfadém\ﬁrelse&ncoammmg ICAM-1

cBRAd%ri Eo3eacoONX éie %ﬁétg.gzl 4 l{]ég}gacérpsAdéHascgfetsf RKP (Quantum

i nclude the insertion of am no
Blodashpalegies e asmrer fhe manrfagturesisdngtrudtions (@cGYAYhiytic infection of

RBedehs vRNRe ldBR é’&igxﬁ%s%ﬁ W@W 1 Ql?eto 9L HYBiek RTB"CQI% P& Induced to

residues int ET otein. Suc ations ma

YR HeeCAY 1ne't D38 eeepipr by tranedugtion vmbrzém%lT&lD so/ml of a
re‘@:loh\%m&HP |a€@ﬁ6\f#%ssdoh?alr%g§ ‘?@Aﬁﬁ B G588 &P gf 5 Qﬁcﬁ %nﬁ following

encodi ng for one he” coat proteins coul d resu
CVAe! dewerat ﬁo'ﬁC@‘so)tmf@le@éq? -miNoariransdacechRbt edlis. Served as the

ccﬁ#ﬁf@ﬂ e@%ll QGI’V%I Tr&ﬁ dﬂéﬁﬁpﬁgat@m 1§ Wés \ﬂﬂJFﬁltgféﬁBﬁV srté'iﬁlng with a crystal

i nfect ed Il an ce In vit
V'P'ﬁ&’@‘ﬁﬁ@"ﬁt sQioprandriae rﬁhtars@@smban@e of $tained t:ﬁémonolayers was read

o 'ac&ﬁﬁf’ébédi%né’;}nﬁé e@aiHrhtHogorb-gn? ?géeg/gﬁmé' Fedde %\?:L%ﬁoratories,

be nodi f t'o reduce or [T mna I Mmune r
Mekeam éllrgf% r®A) afH40u8h ﬁffb/dmerp@u ePidoenind\itiea svesie ealculated using

thb@ﬁé’fﬁgd of REMNR %@ﬁél’??\fl’@(’ﬁg %\ﬂ'v&éésscore%f"g{w%osmve if the absorbance

nmodi fi cati ons coul acka
was [egRdhar the nonvisss|copiselanisus éhrﬁe @@Inﬂerdcﬂevatlhes (DHPAZ! induced

lyfi®i t
o IRt 200 o 1 TRy M 24 following mock
tran)seeian orirangdygtion wﬁérre¢cmtenamyade@owremmmnmgmumaedCAM 1 or
e the
O ON R BReh R Efibn Win VA =R T oL
responses. In the nethods of the invention,
Picomavirus is adm nistered to a neoplasmin the
i ndi vi dual nmanmmal . Representative types of human
Pi comavirus that can be used include enteroviruses,
Coxsackl eV| rus, Echow rus, Pol i ovi rus, and

-~ e
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form the Picomavirus is a Coxsackievirus. Preferably,
t he Coxsackievirus is type A nore preferably
w@oosagisevi rus A21. A conbi nation of differentCT/AU2005/000048
serotypes and/or different strains of Picomavirus,
such as Picornavirus fromdifferent species of animal,
can be used. The Pi cor navirudlis
"naturally-occurring": that is, it can be isol ated

f'1 OTRiguROYe. Cﬁeb@pt@ﬁbiéﬁr@ssﬁm oh&ﬁemto@hen priot i taﬁdil@bloy cancer
nodi fTed by humans in the | abor atffbéf exan%bgJ breast.
coiloes.nEPH UOTBRHOBBaHEB SEICRVELERS BAF £019s8I Qg uisan brea
\fshgﬁ Brostafe’ S48 8olbh BN hﬁé’é | §Aé bldck s@ﬁ@ Ihrsmbramh@presents conjugate
I'cornavi rus can be chem cal | i,qchem ca

o, ACAYET GUPESIN 1 ERPrETABN IS ‘ISBHGHTE A28 DA gfpression i

rﬁﬁvn‘?d“yc Péd@éﬁéﬁ Ki§tofaysi n) prior to adm n| stration to
feoplasm' such pret reat nent {15 he outer S08t /a1
of tlﬁgufﬂ ils ’Qn‘dvquVCQYFé? BByCYRAZPAFY- 'HE& rgjerograpns o i

DARY- ﬁ]‘ahbé/d Qﬁf’ec%n o Vilrb @8kurd 8f AGASN QEEIQSC &Iﬂab@n Eprésliaﬂedand colon

neoplasm ., sarcoma Or carcihg or a
caglcameiISafCFQilcmPF@aYQié weseninfered wfth 65{2%%% erre{ig or CVAII-DAFY and
moRiFad FH? %l@@ﬁé&tai’r:@lowﬁg T2, hduydTpbstNEkeotior Bekaonddyers were

R neopl as an abnormal trssue growh, generally
phi(ﬁ@gﬁaﬁ@ch d| stl nct mass, that grows by cel | ul ar

pr 0' gﬁF@ﬁBonQUQﬁtﬁlcét%H 91’ et &ﬂfd)lyﬂ@rd&@bcdyl §fSQVAgﬂ -@MH‘V in human

ms show partial or total ‘| ack truct 96

br@agtanvarwtm prestaiel and wetonsirarercesr e Qﬂ? WPt ‘Eﬂ”ﬁ‘ar cells in 96-
w&h %Si;éf% e Uncduded alith 18-folle@RtiaseYlof ealsmkr@fepérraadq tgp CVA21

unor I's 1ntended to enconpass he

pareoial asFYAZS-DAEV  Eallowig Incyhaipn 2 hayrs % of Ewsrso?xammed
fog;’(ﬁe ﬁ)‘? choft oPHINE! . eWﬁyﬁFérc@ﬁtFlrﬂ’étdlobs @nd! S fiters were
eo

asmthat 1s particularly susceptihle

calﬁldahedeuﬁmga;ﬁhq iresthed 115 d8oas 2nAeMUSRKEBY Gi5oT8S gl exhibited
m[grgﬁfo %&é&ﬁbl&@fop@fh% &rect Le I)Qis' posfiviecept i bl e to

eat e met hods of t nvention inclu AF
br eaEtgudfan@er In wiva; oncolysise?’ (nanan prostats KIeRoerEis)P y FYhgI-DAFv.
S%ﬁ\f)‘ (Eéver®'D MRAGSS-deffcRdn®r AfidebediMAC Slibcutamrb@s C3 tumours

cancer, renal cancer, adrenal” cancer, |iver cancer, . I
(drpukenately B 400 B Carowing en bediaRk Aer IVRCHQR wih 2 x 10° PC3 cells

r&%ﬂ/‘éarm rﬁ}eﬂau hﬁe&bﬁ%lﬂ@%ﬁ'sr e 'd§sé bpm@l2|1yparental CVA21-DAFv or
m nistered I n-a physiol ogic accep arre
PBS. VEfts weeegestumﬁ?uaglzwwgﬁ’m?@i%%a’ epaans Aty alliogrs apf dhe tumour

{Jlﬁﬂ'{ég %ﬁé‘bﬁuﬁéi&a Uélﬁ? i foﬂﬂuIE Fordy SHRPSIAS TlimbDENl@heS are expressed
at the

Icornavitrus i s admnistered in a manner so
as e meanc o teated tige tePEs of the neopl asm (al so

refe Ff@.ﬂ &‘E I?‘%ﬁﬁéﬁbeaéf thé‘@@ﬂélé%dlﬁg ibrfodthe B‘W\ZﬁC#ZVQSQS isolate.

by whi I'’cornavirus Is adm ni stered, as wel ds

(Ahreudlentlda saquence a0di(B) Ernsiateq aRIng acid Gpqyenge M@SB‘P{‘ Ing to SEQ
I type of the neoplasm A

IISWSDG \%g?fs'gt%{‘maﬁo% résrﬁ%g%“?é;fl on routes can be e g

For é’mrplzs Jeoriercesofl thel CGaeeig icading regien Pfsthaé?é/& *g%é 38 isolate.

(é{‘ﬁuf %q‘iﬂé MI{I%{‘H)% &GQFZ%aﬁgﬁ?eH 'aﬁjr'u?d £8d B¥quidhcB CédrBponding to SEQ

€ neo For "a hemat opoi eti ¢
IlétQJBaschSElQ)PD u%pe@ectwﬂty Pi cornavirus can be

adm 'F'l@ﬁl%r% SYUEAYEBOHS ldépgﬁ chﬁ‘n@"f‘é’%ﬁHf RAelOVAFIOF272101 isolate.
neopl a at are not easily accessible within the
(Abdmle@ueheasemaiﬂt(% dengated egiine eqwﬁgueﬂcﬁew"espondmg to SEQ
IBNOEIASHEI0 RAGTLGRhRIE] | 1 2 manner duch Lhat it

can

ransported systemcally through the body of

the fﬁiﬁ%‘ z@ndsédm%h@é%f HRACRpEiA Coar@Picamm fethe. CVA21-DAFY.  (A)

intrathecally, intravenously or intramuscul ar

I
rmlcte@hq*mﬁeqk@nye aRe (B) tansiaied PIUNaG BRAUKIRS: n?%&%?’%’bd'”g to SEQID
b R e sectipdy.d neopl asm where it then is
l\g%r&%ﬁ]gdéE%stem cal I@ethr%ugh the body to netastases.
The Pi cornavirus can al so be adm ni stered
subcut aneously, intraperitoneally, topically (e.g.
for rrel anorra) oraIIy (e g., for oral or esophageal

o

o o o
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These conpositions can be adm ni stered by standard
routes. In general, the conpositions may be
wa@evsns®ser ed by the parenteral (e.g., intravePOUuap2005/000048
i ntraspinal, subcutaneous or intranuscular), oral or
topical route. More preferably adm nistration is by
the parenteral route. The caF%iers, di l uents and
adj uvants nust be "acceptable" in ternms of being
conpati ble with the other ingredients of the
conposition, and not deleterious to the recipient
MbIREERF Ca %_‘guemeqﬁvmlahnaceutl cally acceptabl e
carriers or diluents are dem neralised or distilled _
wat eAlthosighiitris kaohmthad spmectpitraly ecdseisg dPiesirnayirys @nd giher viruses
anut ail, saffl. reoil
s e2aepyruses 38wl o b 4P i el ot i OREFBiicers, here s
stilid ne&d o/ deaidp ingbvaahesttheots. lnrmigvemoexr)ang dbeupeseible range of
rac

le I
Caﬁ&?&/&??@?gk ggcri pgﬁvg e § O'n}ot’qe %'fflc'af:‘ ;8/{5?"? ltr%?( g‘r?]emé r{ﬁé :é)g%é'éﬂt inventors
havel yssﬂalr@uaaenanobnmewhglFptmnwqusowyb drrmmé@ﬁeonmbytlgt plogerties by
oiI's such as liquid paraffin, soft

ma@%'ﬁﬁcfioﬁr?“srb'%s&%gf% cel | ul ose derivatives such as
ggtr Eé?y%:sl Lﬁ‘%qoﬁ%{edrﬁgg%,l ok én't‘llﬂ\?e%'t rs have dlscovered that wild-type

I um car oxymet hyl cel | ul ose
Ploorrhymsoaq;pb@ppsaiectw lte éatlpailyog@ct c@mxnmsmad%F apgpot ICAM-1,

sqcﬁv\% sggﬁalrgaeﬁg lreé?étantls'(B dot%@@?corné?/\’l"ﬁf i(rﬁ‘é&lbhanﬁb§stance“ of cells

I éne | ene gl ycol
tof Ricoreadrgs| lefept[ﬂryledlhgrnee ﬁ@tg]\fy@tmn of fag ﬁﬂs(ymn thp&irds 9|é|d’]ot result in

SI%IPIP é% NG| %!r%ﬁ (Et&oﬂr BPX) dé?@e Heans ot ha Tard- %Eé’épﬁﬁfe" JhréC®ose that

cerln esters suc as isopro

dqaabm\sttam einductiopr obwytqwthl%t%f@tsorw@* hiotedn e’%l/tng"es's and/or virus
ng %( | nyI pyrol i done; agar; gumtragacanth or gum

PISEY and petroleumjelly. Typically, the carrier or

carr Bgéecd Whdn thgﬂ-:g dsédvaned Qhe brs8%t ifVénidts \I’@wgbévékfpeﬂhﬁethods for

conposi t1ons. mposi'tions of the invention
obtaining’ oewh Ricornaivug “qupblacier ASe (7 diga6Rg POPIASIBE (1R dPgm'i“ﬁ'S The
m% C%I%@ X a ﬂurfn% Waﬁwoﬂf‘dlﬁa‘l‘ bf é&lﬂ) ﬁ)efc%% dPEadiall éﬁﬁ@h‘h@ﬁr research
su ts,

capsul es aplets, elixirs,

lrmomrtmbe)mclwqu, it et Imigd i BPm SRS catgy é@?ﬁporQOPt?t FRs. horses,

p@ {1 tﬁm RY nérféf&scand AtAaRE SR %tbr@férrehrbn%éd%@nt the mammal is a
ivery as an eye drop, in an aerosol

hémwem sui t abl e for admi ni stration by inhalation, such
as b%_ i ntranasal inhalation or oralinhal a %}J %n h Fa
form Qall?'a%’ﬂéV'Mrmﬁhrbén@%F'@luy QEFHTHNG (F Apedifipd- ¢ e Rigoravirus is
@fﬁ% -6 My iHEN 2645 68 lishlated ﬁ*om é%‘é@f&éﬂﬁ namrecetndd'ras not been
or adm ni stratlon as an injectab ?:sol ut

intersioanky madifiedhy hexpes dhe .lﬁb@ragpryy e@mgs* t@e gnq%réqwrgs can be

oBf nfe%lrderﬁ 1@ BourbO* Wieis, FoROLRURas phtiEnt.on, i sotonic
|ne phosphat e buffered saline, ethanol and 1,2

pr OpWhéanahwms meewmieas boff sBIUIdaabH)Ie cfaiyticallys jnfecting a
n‘?%%rﬁgl&%s(ﬂ%glfegélﬁgtDﬁFaam Zo &Aj\fl-ﬁr n ho;%gqgrﬁﬁ){l%séemay be bioselected
b9%Uh@mg”@étbbéh)ﬂsbdwnrﬁgsﬁmoﬂﬁ/iﬂwé med bell rssefor sodimber of passages unti

al gi nate, gum_ acaci can dextr
2omoReS. PieBraNs| s IR olSUtgas el oS TR Bpp - syergssing el
saeilidsi @hcbhesie imssl If annbé alpbastmatemyhat wiker celisliiesabbed also be

fI avourl ng and col ourings agents. Wen used in capsul e
spig@tet he capsul es may be coated with conpounds such as

9L Yol (PROSLERTALS SF SLNGR | oPuRiSaR AR WkShes (0. by

teaehéntefitrsa pﬁﬂ‘eﬁiéﬂ e as chirnokgrsimar gesitt)sprior to administration to a
IR e —

bi nders acceptable in human and veterinary
pharmaceuti cal practice, sweeteners, disintegrating

agents, diluents, flavourings, coating agents,
preservati ves, I ubr| cant s and/ or t| me deI ay agent S.

o o o o,
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car boxymnet hyl cel | ul ose or pol yet hyl ene gl ycol.

Sui tabl e sweeteners include sucrose, |actose, glucose,
wW@epansmae or saccharine. Suitabl e disintegratPCAU2005/000048

agents include corn starch, nethyl cell ul ose,

pol yvi nyl pyrrol i done, guar gug} xant han gum

bentonite, alginic acid or ag Suitable diluents

i nclude | actose, sorbitol, mannitol, dextrose, kaolin,

viegd dnd mag incoedsei thmrtfea:tlvﬂyl at me virak. CI'FhmFSctdrnéWﬁiJg nﬁéy be coated in a

Id| cal ci_ um %q( ‘ﬁ{ Sui t apl e, flavourlnlgsg?]f?
PRO5cRS TG SaP I GHOS A Prevs arg M (S0P s TOTE Rapaymal which has
deveidize lmmurdtynbethe Yiddraarug br eXairpl)ltiee wtahlrﬁﬂy be treated with

ts inc ners or.c ners of I|c
BT P HolrhdlF , PRSVRE ot airell OHBRS: edhesibationn ol akyl sulfats
détetdenistbgehetats a newnnfestivekIsabviton particlen. Sui tabl e
preservatives include sodium benzoate, vitamn E

al ph&he Gicoprayiros maysten abecoraltinaht Riedrhgiirup dramb éme or more types of

o A SN B les Heh B 1 ore aeen

asttgdanm’rdetee"amentsstmmby\ céducingder qreveatiog eSuilmatmhe teBpmnse by a

o PSR, DA MR Sy Bl Vo c

be genemated b)ncc&niwbdhom fof t’rmntmmaameve with &ﬂfferentasdbtmee @bf Plcornawrus

N o s R

resulting seibh lcepsds.oi |, arachis oil, coconut oi [, liquid
paraffin, ethylene glycol, propyl ene gl ycol,
poI y ébdyHicareaviiug goRy bet madified byr ippernotation stpmufatetiobeat proteins,
&P arﬁtgtet\YPf"l\F@th?VPhrlﬁtg JM& %bﬁ%% eqrca[& At l"l'rh%Sprotems may

ereo nsi dns for oral
b¢ oneated by @eqiactemerm inpeytion andelefimt sR@tmﬂemem um'jleied iteginsertion of
cl
d@gfe Eév@ﬁéﬁb ocgfgtﬂéihg y cef’lsalﬁ:'o%'s eltft'ge%gr%qhglmje the insertion
ofhgdtitipopp amngl aed mwldw intd theeprotes yt/omr:y lor pyare dddatioms, Deletions
M di r
e BB TR St Bnito B Bktuen iy WMoyt SREfi8ons may
b¢ gengratedl kismetheids d@ownearﬂne:aaml"@r eraadnplexwhgdndcbnbde site directed
- S ate .0 ur
RS e sl Scolr ™ol ono bR BTk Pbrotd AL EBYS gt in the
generetioeutafathe dasired HeuilankeoatTMQtemmI&pmssmﬁmf tbe ahutated protein in
. ONpL. r.

P@%’thllhfs; Ifrﬁ%étgcp éﬁ%}{mfa@rf IEQILSI é1 g}?rr'{ﬂ)l \%31]c %Igﬁlé Qrg tﬁ'g u?corporatlon of the
mutetecliprotedh inpetheiRicpraadmns yires pextistep! i f i ed above or
natural gunms such as guar gum gum acacia or gum

trag'&f@%trF? igprnadruR ohay f @Js0 heepadifieg fvareducer et eliminate an immune

re%gtrﬂr\ntosthé qi?éo‘?nm OSSJCHQﬂéd iffe P@Bﬁ\%&iﬁtﬁ[ areQelh&sP tq{nmlt,\noprotected

are escr I N nor e
P'Pﬁ" ”a’F'Gt‘S"exﬁhw @Odﬂ@ﬁflm optld iRtldepeckadingalof g Eicomavirus in a
lipbebie 4 mlce]t@‘b‘f oﬂéh’#/éﬁblb RS M=K R 'P‘lcqjllzﬂ%l['&nfrorﬁ Fhe mBfHERY immune
i ncor por at ed erence herei
SYsE R | éﬁ@raﬁ@yebf thpeoyee sapaid i ofvibat P@nrnaammmmr@e particle may be
[ n I
reﬁrg)trvl??l :?Hs Qﬂérg §ﬁ‘<t,el gﬁ%ﬁr&@fnsv‘bfegﬁrgr ﬁ'tt ﬁ{eer ?ﬂ[eeﬁ ) 933)%%02\?@ tfle major
dﬁtﬁrgi“é@ﬂt@ﬁtl@ hasb mmor@ta eelblarresl@besetsor t opi cal
adm ni stration include |iquid or sem-|iquid
pr ep'8rtBe Meiods of thegneertion, Pepraayiais is adminigerH to geeoriaam in the
in8iQidLAIe maiingal Of REPRSENtEIRARE  of Burh&9 LPlécﬁ'Havu%Eclhataéa be used
liniments, |otions, creans, ointnents or pastes, oP
ingludeys eBIArQWIIIPES f or O@RKIAYIBISY afEicBevitus, t Reliexs, eand omnclassified
erﬂ&%@trué@% ORAINBGAR!, FHahsbchBvitae HRpEDG 'aHU BUHBRELERYIn a preferred
conprise steril e aqueous or oi uti1ons or
forpsihendiceRavirushissa aCﬂf@Vtﬁ\d%pﬁ/ref@rab}y dhe dePGaciievirue is type A,
active ingredient in an aqueous solution of a
bacteri ci dal and/or fungicidal agent and/or any other
sui tabl e preservative, and optionally including a
surface actlve agent. The resultl ng sol ut| on nay then

o, o Y e a o s
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Exanpl es of bactericidal and fungicidal agents

suitable for inclusion in the drops are phenyl nercuric
wopdosasm®3or acetate (0.002% , benzal koni um chl PCT/dB2005/000048

(0.01% and chl orhexi dine acetate (0.01% . Suitable

solvents for the preparation of an oily solution

i ncl ude glycerol, diluted al #hol and propyl ene

gl ycol . Lotions accordlng to the present invention

mbrﬁcbn‘é‘?@raBIVOQSXS%IHklb@IMseAQW Appbbiakiiem of adifférents kerotypes and/or
eye. An eye [otion may n‘grlseast

ik SNk PISSRRYD S, SHE AR g aP LS E’.m?ffﬁge”ir?&eﬂ% of animal,

caheoeou&‘?jar'ﬁ% BiomBliRRAS "satlidIoct@ribdro treat ¢k stadainbedisolated from a
above in relation to the

t] L
sogroe nrfataiet nck b7 BRiaeBanleot '?%‘3t'ﬂ§£fﬁ‘{1b¥rb§)ﬁ‘éf‘§ Ve BBoratory.

FdrNShHiR, ahe @%mavtres Baﬁberblélieyedt@ f0O6h 4 tfielbeburcle that is, from a
skin, such as an alco or acetone, ,and

hqmrgtggpggter § dasired, &eygéqquawra? ggrf e, & ergg:agyasctroplochemlcally
pr@iréat@&] (8520 tfeafthént Wilhea BFote N 60EMES chWsEﬁor trypsin) prior to

accord Ing to t he present i nvention are sem

adrBn AL 6riBe GPOPRE T aQL DT R BB TG 5D Rieh pat of the virs
arfPRbLy ﬂiétrét?ﬂest]_ f"lﬁ)beﬁ@bfnfé%umdﬂ thyviRisxi ng the active

Ingredient in finely-divided or powdered form al one
or iThéledpladn €in BESPBEd areoplasan (g Ssa®nNGEr or carcinoma), or a

CaR RSP eEIF P LEMARIPIAE EAD GL AR ELPREG ASbdpem o0

Iyﬁbhbmalﬁr%&%hﬁ)f i Mnegplashe isohn abearmahiissua grewt, egerally forming a

tural or i.
dlgqlqﬁg H@ssé%%gm\gﬁ ggﬁﬁglﬂarc%[gﬁfgpa IgP mMQre 7ap @*/ %a%%&p%ftlﬁsue growth.
NE6pladris d@lgdea;sarms or Ootad faakt wf aﬁrufttusalc lorgemizatiear aied ofunctional
oleic acid to er cohol_ s "
c%ry,legqlorbwltp,ﬁ@?raaoqlsbsue TI& q.pf)‘bgre{q éh rﬁé&)la?ﬁc gélggﬁafgﬂgd to as a
"ty Sidiihtahde t‘@lﬁnfcambéﬁ h@ﬂ@tgp@etlcanewmm as welhas eplidoneoplasms.
or non-ionic s tant such as so or
AP SR P AEl= 8 e aRSEr AP SoPAF a8 BF IR 13 ong geoplasm
that! %rbaﬁﬁcl,ilﬁﬂylﬁu@berﬂllbléﬁto tn@ﬁtrhaﬂtmleth@l atethoalsiof éee iovention is melamona.
i norganic nma ials as Si a
U STEPlSTBaNEnpe Bartriay Fustpliie Raaunal §Ethe Mbthods of the
m}v@ﬁtﬁdﬁdlﬂslgdé' B%agt f@@idéﬁvohréim;canbem(lecg ,eglmbiastadna)btlmg readcer, prostate
rom or derive romthe Picornayirus is a
careRhmoupiSaRl coneer PR eRErio el (o pes OTtE Radgsf B cancer,
leuReBia, oRtianedahesd bomaghanointgstindl cemapt, @om i s "treat ed"
when administration of Picornavirus to cells of the

neopiTasRiedrhgtius i owalhs admiristerded ineophyamlagicady leceeptable carrier

t I
o FEMbk. A e LI b8 B4 o 5imAaton 0 o
né@;ﬂéﬁ’h" ipdicateshatehe Picohravires sl asminiseredinet saaberyso that it contacts

theyg%n%fth%gﬁgglgégf@gggﬂege? t&&e&%ﬁ%%r %eb%lagtﬁéqu")byThe route by

wWRichOthe ®iddravirus eadrhinistdréd easawellias thel fofmidatiate cerriet aevehicle, will

on a dual basi s, and na e eagt
dgRend °8ngle I%f"m 25 Gf ihﬁ"e ?p%tbg\‘e ge%@rsnré\w ri‘ widd variety of
abistrddioni duiks' Gars bé eamplgyed. g dHod erxampled foha scpllzlen@pdjasm that is

SRSl 5L 4130 LESERRTR) 37 o MEBIRl e rocpan

Fol af wenfatspviclig watptasn{, Aibk)exafmpk, cthe ria\zomaslrusanarbéae administered

used, d end on the_type,  size.,a 0
oY o i BTasor Y nEOY Rl 3l Fre N BB HocbtRE bt the
bob@ rs@h@stmétaﬁta&ﬁbr Brain temarq;ltr&a Bebmammssub@dmlm@sraddn a manner

06, PF en, about 10
sap@mt%f o e LBRTS Hep bl pammal and thereby
réé&pﬁuetrceo?ta@m (exx 1 DEraffethllys intlavasouslyoart inBarbOscuRily). Agernatively,
exanple, for the treatnment of nelanoma in a human, one
or nore inocul ati ons of about 3x106 PFU nay be used.
The Picornavirus can be adm nistered in a single dose,
or nultiple doses (i.e., nore than one dose). The
nultlple doses can be adn1n|stered concurrently or

__________________
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exanpl e where the treating physician suspects that
undet ect abl e neopl asns may be present. The

w@r@ensmyi rus or nucleic acid can al so be adnm PCHAB2®E000048
to nore than one neoplasmin the sane individual.
VWhere multiple adm nistrati onsc, of Picornavirus are
desired a different virus may“be adm ni stered each
time to avoid or mininmse the effect of any i mmune

thE SHEPRSAuS @ar bBIRMiMsISHed @l@@llyltcﬁé single solid weoplasd, where it then is
course of treatnent ma\éggyxtend r one

caac SYOIEHD SVERGH R e 5, Mol ond R DR Tckagen also be

adisistré & febalkbeousty; Ustrdgerivdheally, ttbﬁlcawn(fab hfas meitnoma), orally
previously been exposed o

(egtbrioF aaber 839%135??‘\}@99'3%“516?“?%% f°é§B'8F€sCéa' Rgopgsmpyaginally

(e?gﬁt &) "BepAchI b Vgl aleBplaeal Magems oy inRalation Bpisl e, for lung
e present invention |ncludes an isolated nucleic

negplashp| ecul e of a Picornavirus capable of Iytically

|nfect|n subst anti al | ;
i nt e‘ranﬁ a lﬁ@ﬁe%‘?r@ﬁ’? P ebel p%ﬁ%%ﬁz\?f%f&&mggon@ ethods which
a@RAsliret tHdde B @réiharyaskill inothec atte andyadverdiegly vedy include a

RIS TR AR R

appr CI ated th t a nuc e f
vertrancrmerisn S bE el 8L SBERAR! (. i general, the
C(hﬁ}@cﬁsltdﬁlsl megl Be aominiftecdr bahe ymréntetalidegg, infravenous, intraspinal,

%%@88\? oL | rcahﬂsgtrllgrﬁ,t grgé%qtﬁf&g@ro ge‘r: glgl#)ﬂggnlel?eera?rfl}/ l@hinistration is

b@thegyaaéntoral afutd.he virus or to be capable of eliciting
a lytic infectionin a cell. For exanple, the nucleic
aci dTheleoidre, diuentoapd iagiuvanisi mgsfebeu"laasvenwle oin toxms of being

oA Sy o ST RN B6218: clifns o

refgiere tiearsof. The t erm " pol ynucl eoti de" as used herein
refers to a single- or doubl e-stranded poldérrer of
deoxwammea@fézbwarra@ceuﬂcqilwrﬁ@éﬂétab'ﬁcr@rwgé>§, Henis @i demineralised
of‘?@ II%%%étgPrsaﬂﬁé Wbidlior? %?%Bl'ed@a%ed Qfls Bl HE @Bahledile fflower oil,
€ ‘understood that in the context of the
oliyeeal, Chiensiesd oilhwaize oih sesapevallgsuch afmpealdt qiln siflowey o, olive ol
{)tl't‘cﬂ{seéﬁ‘ i1S FriARNGE s@gﬁmg%llvéfaﬁhls%rdédc%ﬁhﬂ ¥il; | sHRbAS %ﬂs including
cor navi rus, synthetic cDNA correspond %
le(ySltdxeneso$lmheassr@qbwh@él)’s“n%@n%eph@'aﬂ sRP'Y%H@%‘We@”d metfylpheny

pﬁ%%ls&e{ Q/B*awéugd &ﬁleédﬁnr%‘?ﬂuﬁﬁcﬁﬁzhcgﬁmﬁhﬁ' Bé]‘aﬁlﬁe sBft paraffin or

sequence conpar ed
sqeaans) C eC&ﬂLIlOpar edﬂrmatl\@éq u%lh-‘é\e as ndﬂ‘%ﬁangce'Mﬂseex &?/FM e cellulose,
g%%%?%@:lﬂg Icbiliddee capsi d ein S A’&¥rb%5&§1rh@t'%l§ell%s@0 d or

tron of viral é used, 1 ncl ng
hyrerokyrtepyime thyloeluloses Iqmeé afifanp eiﬁvopxamplgr%hwr iso-propanol; lower

fﬁfﬁé'n%%t , %{ér 8§H' ?yl@ﬁe yei\gk&?%m)ep ﬁﬁ(glgﬁg F};Fy'cai% fok Exérﬁﬁlg‘polyethylene

or 1'so suc I"zol
gmabmyp(cmyma @Reql, ethyieTe giyesl. o@'peﬂer@ @Mol s1| %nbatylem glycol or
g&?’? dnb gél%s 8?@{%@}&?@%3%#? Rn{r)ﬁ italte, %WHyﬁstate o ethyl oleate;
pEMOunyl:pwoadmrm agat; gum\mga@a@thfoas |gumh%ca0@o aa@ |p@’fﬁ°|©¥1m\1$|h’alTyplca"y,

t@@érﬁ%@o&%ﬂ%@b\}ﬂyf AR R6H ngd td 85.9% . \ﬁéﬂ%@f e titHiRRttions.

rrent otocols’In cul ar

Bi ol agy. o§|=r§%7%%rtlof‘;§>r Sﬁfheﬁ’h@nh&h 39 bRSE @Corh %Eltétﬂ@deaHﬁM"nstratlon by
| nt ersci ence, Sons: New York,

ideetionodk the fqm of (algg@yéu%ﬁg@pl%rm@p@l“m@estlg‘n (such as capsules,

t%tﬁ%@r sy, MRy %r e)%%%?é‘)dmﬁﬂe for@?bﬂarﬁ@fnhﬁ@rﬂ"%bﬁ%r lotion suitable
oratory Press, New York pr eci aé

f@m@plcahedmmsérﬁtloronn@o&mrﬁs&itablecfer 9%"Vﬁﬁ’ea$lﬁﬂleé’iec rge; ig an aerosol

St $Eidie ff lﬁ%tr‘élhérf"b atRe S ad thybifitr8hdsaf idhdlation or oral

I'solated from virus, ¥1t hesi zed, presented as a

pl asm d nol ecul e or generat ed in vitro such as from

cDNA tenpl ates using bacteriophage T7 RNA pol yner ase,

to be devoid of contam nant material, such as
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cell debris, to be considered "isolated" in the
context of this specification. Thus, in the context of

wo b@segmai fi cati on RNA will be consi dered i sol B BEAUMISN00048
non- RNA conmponents fromthe source material, such as
cellular proteins, have been partially or conpletely
renoved fron1the RNA. For exdfple, the RNA will be

consi dered "isol ated" when greater than 50% of non- RNA

inARLESH, ah Baﬁrﬁe%ta‘bﬁmcyre@arelnleréls apmifistrationl, tHatis, subcutaneous,
greater than 60% of the non-RNA material be rermved

'”W@més‘?’“@foél*rﬁ'@v?“%é@?@?°rt han 70% 80% or 90% of t he
\rl1mo|n| E%\rmoqg{@ %\tg;lg\savg( %r'éw?%)g lfjg?ﬂ gy %ES%%H%IXI’I ic{h-toﬁ%arenterally

aédéBta‘be lewehssa dafvians o0 mmnxd@mrm;et's salubon, déotofib saline, pdosphate
r eat e&? than 95% pure for viral

blﬁf@&ed %"i‘)@ﬁp‘ﬁtg?%m 5pg%49fgrgﬁ¥le@$ @Y than 97% pure or
%F: §|r gt%%ﬁlfp? %1‘0 %t%ﬁ a“arFlggr%agfh}G’eng'eexElﬁ%lnf‘é 5 @%Hﬁijvants for oral

a seéque
ude meludeepeznaipil, dvqusil parafﬁlg eédn@ﬁ@ﬁ@melhylcsm@osq;) mﬁjhglcellulose

s Aepa sl e prp; Sgespr SEgEe, SRS PRI mannitl

ggehes bied leeitsinc omaiditoratiiese o demusations imeyi eontdin suitable flavouring

g‘?&QiQHflﬁq%ag%%{? oﬂ\ﬂi Slgselgy lgsc?alggglg:fgrgrl‘n g?éeg&ﬁgu?e% mgl]‘%e coated with

coabyumes! eath des sglgcerpic esordsidaratee os uplycenk idistegrate  which  delay
siml a%o to the polynucl eotides disclosed herein, for
dlé&?é"r% "SEQ ID N@'1, SEQ ID NO'3, SEQ ID NG 5, and SEQ

nc ri ov Aing agents,
P cof AP e SREHIL BRI ERpRARE; (S ieRt.2 ftkefing 20
presle}'vaﬁvéssbacteiitaides_,/andwbuﬁeeinabsem@e of intercel lular
adhesi on nol ecule-1 (I1CAM 1). The %/nucl eoti de
sequé&otie farasifeners! ml@@ggtmmavmma% infess GgreRipble in human and

g@'@%&ﬁt prr)J ﬁg&éﬁﬁ'ﬂgﬂ Q"iﬂlr%ﬁlc@nesﬁéet%ﬁgrg OcﬁlsMé@réiiﬂgUE A8, diluents,

NO S I D .
ﬂammngﬂ@atm agerisesRIVatiERylUBTGANtsAnd/erdtima dala) dognty. Suitable
Pse LL@ e> eeﬂ:%@n% g@h‘a‘tlﬂ& %rn'ﬁé}%ﬁ Qmuﬂra@%‘é’mthﬁ%elum alginate,
pr etrerapl y

| east about 70% even npre prefera e/
cathokymathyllcelamseabrbQplye’@wﬁ?@@cﬂh&%e Juiiahiei sWealenqrpdnclude sucrose,

I%%GG&E%S?S g%p%rt%rﬂe ﬁa@&%nﬁé %%@albl@ cﬁ@ﬁégraﬁﬁ@alg@nts include corn

Typi cal
swotmemefbslcauuldsewpclawpyl@yré?héeme;ﬁ gj@r stm éa%wa&tsam %gﬁt%“'te alginic

acgjem Wb@oél‘ueﬂfsefﬁuﬂgl héct%%e' §é\*§ﬁolaw¢mt8|5%e§%frose kaolin,
ent ica

for € i to any one of NO 1, Q1D NO
cBHsed MECiBM aqadoosatg | caleiam7 S"'AB eu@éddlﬁféﬂenh p"@é@f’l@éﬁce Suitable

ffaggﬁ}[rhtygsenfs lfnm}{ﬁe tpgpﬁé} c}ecﬁl' gﬂ’%ﬁwln"cbrb?@énsgﬁé@n%%deh@traspberry
max| mum cor r espondence
flaveuring, Spableicodting agrnls BHUdeREMESOA FPOIENRRS OLACYIIC acid andior

rﬁ& H’glﬁ{ aelﬁo?ﬁd?g?&%\gwgtew \R/Q)%sarféttys'é%hé@ @8R, shellac or gluten.

rogram package (Program Manual
Suieblehgreirgatives iincliie: kedjumn hanzeaien vigamin, u%'Phqﬂyi;@pherol ascorbic

éwdq i‘rﬂnﬁﬁﬁ &g?%%&t g%:;? Q%B?Rééglsgﬁngﬁn&&@ﬁdeve&l% fBHcants include

rﬁﬁ@neS(uh%@)aratelcaheaml aaid, seBiuataleale, SpdvBhioridg or talc Suitable time
% 23s |n!:lpd?ﬁghé%%oﬁ&téﬁstea&%%e@?élgfe'a%té on of the

hces"d vention it wll be appreciated that
Sequ q_riglﬁé ffé’rfnstfareor‘aﬂ ¥Ehinistatib flaydRdnis, iR BHJISSS Uetheesbove agents,
such or th pepti de seguences, S

a biayid icalriey Shétalle "ﬁ’d‘ﬂecaéﬁ'ﬁrﬁdncéléqedwgt@bs‘?'ﬁtﬁ?gh&? diive o, peanut o,
Aebrl! ans ﬁﬁWe‘ProﬂaEéfﬁb\ﬁér‘ SNBrachits Bil, BDcOHNASAT W@]ld \araffin, ethylene
am no ac:la changes and, for the pol ynucl eot | de
@mepr@éﬂen%@w@hd@ye&ym| gcqboP%B?Jt |p5§33§@'qd%ﬂpé%%a”°' glycerol,
ARFBIbRAE UigNsrRbs BPRAAEL Bragl d substi tuti ons,

Y &P ons or alterations, such as one or nore
conservative am no acid changes These changes are
preferably of a minor nature, that is conservative
am no aC| d substltutl ons and ot her substltutl ons t hat

L, oy - Y Y e " . - o "
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infecting a cell substantially in the absence of
intercel lul ar adhesion nolecule-1 (I CAM 1).

W@2wse87at i ve ani no aci d substituti ons and nmethOOAULWE/000048

their introduction are known in the art and generally

refer to substitution or replacenent of one amno acid

for another amino acid with silfilar properties wthin

a polypeptide chain (primary sequence of a protein).

For exupphsions Her SkéDSédn‘hhi&!ré’ﬂbnOFnaS/hﬁ‘rtﬁQﬁrcgﬁrﬁ'm@é" d?%)ersmg agents
aci d gl utam.c ac Gu) for the simlarly ¢

AR %pgngg%arqqeggsam d %%B')"" wePgneiBga %ﬁﬁ‘i’ﬁer vealydee sodium
cﬁmd?@mathyd:eﬂuubﬁ i tmbthS)lBell_uTJ!s% f%ﬂl@%ﬁ?@p&lﬁﬁh@/l Habﬁ €, poly-vinyl-

g as a Consefvative AN Cl
AT SoBBVEIE. SedtnicasoRil SHiabie isnsraing| agents includs

|mnm$fp0@tdxyéthﬁleb§tdstel#§ |d§ﬁ§tty0facfd|§es@dhp§é higdrRt 868, olyoxyethylene
aIteLatlons gécrl herein, For exanple, It wou P %3’
SQURIRL MoRot Rafi-gledley &&%@eﬁnﬁwaé? @'@W@Wx‘&m&er%n mono- or di-
ofasits t-steditato or Mursteainiheide. VP3 RO6H, for exanpl e VP3

RO6K may have the desired property. Simlarly it would

be eXihecestllsidrst fcumerabradmnstrsmueﬁéaefnuﬁlﬁﬁfpbbrﬁbm %ne or more
for

atjy sub tion of .the nutant VP3 E101A,
eexan@ 8”9 t|§101 i?ﬁ% %TB'%‘PV'”Q/P%Q%EM@,CUS? Jisgersing1 pgents  as
enaynpﬁfwdeauohe odestura duims spet &y guahyudn, fguit Aeicizeoryiitl Ragacanth.
it woul d be expected that one or nore sequences
conpMsiheds tor qoepasing auarerﬁemmoaurmmtrm ebmbbsitiong amt apparent to

3 A2 T VP3 A2
e L T e -
Péameetlcaltsmed 15¢h @dpeMtaeld Ftdba‘shlwe%mhpam{ GEastonf Pa., hereby
titut
e By G bR LOhae Vo S1641 or VP S164V
V,

o, 08 SRS R kB, SSRUADF 5 e v
tqosthentwitth oas efemiers beceptabieicarriers, and loptidratly ey other therapeutic
inRRRIEHS. atF%QnﬁlQ%ns@ﬂﬁaﬁb‘?&r t&ﬁi&bf é'cﬁmﬁ%ﬂaﬁ& 'n@fad eﬁalt,ud or semi-liquid

adm ni st er ed usi ng t
pﬁ?@ﬁfﬁt'@%ﬁﬂ'éﬁ}e W%‘@b’?tlm tfll’mhgﬂancﬂm td/w‘enslte of where treatment is

[ r S ab
AT SRR iR Tofits) Gafit? oents 5L bl Y obS suitable for
a‘i"ﬁf’"@é)ﬁi'@ht%’fﬁé eyel ¢aregnosthus, rather than intact virus,

Vi ralD or other plasm ds or expression vectors

i nco &ﬂsa?"?‘i%d“i‘ﬂj& gecprgsent lﬂvﬁntlgemsat:oronnsﬁ stetile aduenss or oily

dleBorReori Sl S fshs| BYBYeph u
® cells z;nd S?ner gt P't)h%s%;ﬁ%y;t act pV| ru 9@% teeégg{e/? fngredlent n
af grueyscealitiny ¢fiw bactergidal and/os fungiite agept esdonany other suitable
pf‘ég@t\/@f\ﬁ? laRg loﬁdﬁwr%WGeadﬁ(/e & Qﬁtesﬁ\'qusﬂfmgasolutlon may

ée% genomi ¢ nsert codi n
thep oPei Falirse s Siltrptionyr trgasfeired i ton aofsuitatde vccmhanerAlaand sterilised.

SRKNRSE ALY ¥E GeRibved M JOBUSR Xr hlés té'iPI‘?\ at 90°C-100°C for half an

transcri ?tlonal regulatory co EqUERCBS 1 6
hQUie OF e fitiaiomutollewed Ay ’mans;feropﬁembbnytalnenlbadan aseptic technique.

E@n;ﬁ@%bﬁ%&ehbl%ﬁ%d fu ke onapg éﬁ'ﬂ.{ﬁgﬁlbcfo?ﬁﬂlcﬂ{skd?\sﬁ%e drops are

to the transcri
Pheayimaiewic fifratpepiiacetatey (0:02%) i perizatkooiunt h'éﬂorldsel(ﬂ) et%) and

chHicGtHERHRE aQ%’BatéN'(d HKi. guﬁéﬁle tsoI'intE t?Sr {I'H%Ztﬂ&?egra{lcgnagp an only solution

the insert. SUCh tTanscri con
'”%‘%%@'M%%@' idﬁ%tpd:éeomlcmdmwlefr@rglv@tu litating binding
B ymerase fo initiate transcripti and
expr '© ‘E‘Hﬂ‘f’g & theREpsat inveptiondnelyde ﬁ'@sb ishigalnig fos pplication to
thdé | SkirS OFRsyel OART &YaS Ribik §hay TR e s @Akt éﬁi@o@gl é’alutfop optionally

rm"regulatory control ‘'sequencers used
COB IRING &nDIAENGRH AR §3aYabRy Prsmarech Ay methods, similad to those described

abdié W RgationaidSife | r
the | evel of t?é’@?ﬁ?ﬁ?%rﬁﬁ@& ae‘%t!"'\r/‘gg’rgkﬁ]ﬁ%é%sﬁﬁ'O” fo the
For exanple, a 5 regulatory control sequence is a DNA
sequence | ocated upstream of a codi ng sequence and
\Nhl ch may conprl se the pronot or and the 5' untransl at ed

o, oy o o -
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"pronotor" enconpasses any DNA sequence which is

recogni sed and bound (directly or indirectly) by a
wopasagfeendant RNA pol ynerase during initiati onCDAU2005/000048

transcription. A pronotor includes the transcription

initiation site, and binding sites for transcription

initiation factors and RNA pop§nerase, and can

conpri se various other sites or sequences (eg

skihasg e indluevdn a@erge@aaﬁé@am ami foedial ﬂhIeCHk}h such as an alcohol
n vectors

t N
EGRPE0 Y 2 ARG BETSioN 25 OURRIAAT PAALELRY Saslproilarataehis ol

T andTERTToATRR e S dPe i acetict o PR eqimgton are semisoi
forfRi&RiGks qtﬁu‘.heJ acp\T«mmerﬂemtofnr eriehiat applgatieneMMhey by be made by

t orath t he nIatlon site
rﬁ&ﬁ& %'ong %daé}}q % 'Te'% dbv ?ro?&éé% (g Q{Ehﬁprbaagrel& solutlon or
SEXPTEEHI i0 mnwuéomsommmt aqueebie fiab) with 8 gesaRyrortnoNGréasy basis. The

BB HRE AR oSSR 8, A, ahoor

bekomgata oretdllic soap; aalnpmdag?e am dihef patwraltariginTeyctabs &iriénd, com,

00 358, PR B S R b 50 55558 st or
deiaacid tagethey \m’meam/alccﬂiol Kidh peroppener gljdchgneategbier eof

and incorporated into a suitable vector utilising
r ecorfibieneampaséionningy dscongdratekamywauitable erfadéantasuch as an anionic,

BR85S S SR S B oG98l tre vt

tieseef. SBuspendingr agﬂ!nts Badbaatrtattyangwss, ceMelos¥afekivatived or inorganic

n%%ﬁgg?%u&t ﬁag‘l%agce&l}%%ﬁ\(),asv%’é eéJLl ltsﬁcéf'} as mﬁhn may also be
insiidad. cel | s may be transfected vvlth viral RNA

extracted frompurified virions or for instance RNA

t r and OpiRiRasNAiYS I96 Ny elpicegideabtaingd frorp of derivesTein the Picornavirus is
aﬁﬁmtétteﬁsmuéri Ehﬁ)'uﬂﬂth%@‘g E@ruaeﬁa%etr%& t%%fggégm? a§ ¥ af Seffective

descri bed in Ansardi
agosnhlyl & praRiasy isotiremien” vdlescadrainistigtidreot Bicoriasires E:dcells of the

nb&Blasi %*f@ét%'d?]'&o gls\ﬂtfrti?é P&f&‘?&fsﬂb '&%II@?@SL&E&GB% k%ﬂf:f?gn in size of the

virus, or a a i asnmi
ne%@mn@r @ig P@W@lﬂfe € matwn phihevineaplaspr. ofl daerrsdlmfupn be size of the

nBfiTadth b bRAerBE RARICOL IR (BIEHL 1S AAENELALA 8D sis of

the virus
neQtestis, cellsr ('@k\aﬁlwe“)eby Hbe Pl@pnnaalrUS/ o'll'h@yeffamjlm:tarmunt will be

dE@FminBH %K%nqb{ ﬂ/laﬁor %Jnéyc"béﬂ §é&ﬁ8€i ?t ﬁa orﬁ;}o&snderatlon of

carrier veh IC CI |at|ng ra
theetwrs @ Picarneyings; rthei iodividpalls sipe hage, vgaridet;eandSithe alzbeand other

cﬁé}éétbﬁétlcg‘?ﬁ'ﬂ?é ﬁé 18 U @By lai( angp r&é’tpﬁ %I?lol’ én \F/\T/}?W %Sgroxmately

67?1 ? -1 n-wat ér enul si on con’ven rona
1@hle Ht't plague derries units KPEly)mfd%ttdwa\ommanstm ased, dependmg on the

t@@“‘ﬁk@% ﬁgjggg e{:r"gﬁhsrﬁ@so"q g%eté]h;grra ure}JO @% %‘%ﬁrﬁ gor%am greater

thﬁ'Qu’r’é’pUSﬂ iRFY, doreexampie betweer abowuis 00 to $8°aP dr between about 10° to

1(6er p P;ﬁg@fea h%cfgraﬁﬁl ﬁ@ohgaﬁaq{tgé jmgéntgéxéﬁgl 88 gbpu 2y 0j o about
5’61@eﬁ!flu soeh ps ebNﬂSXQOT PpPds tEn‘eexarmié Udethehteestinant afyhelanoma in a

hlﬁﬁgrﬁs)gcﬂﬁ??r 4 Pfégln??lﬂgtr@'%ﬁﬁgatbﬁgg/ S0y 4 SerLPh’iay be used. The Picornavirus

C&:nofPﬁ? ﬁ@'@lm%ﬁr@é in pradrgi dosed pr etdlt@iu)dicmasr(ee rerebeosindase). The

QS| t I r
TORPIERREPS oy S RmIh BN cROGREE. b BB R i pgerod of
daysoPh Wﬁe'tsdl8T)®mabmrinatherrapeatmdapnhcalqmsethe rteetzitryieritr wonld e for the
u Pi navi r us

gt oORE PPoRE CRd don Sl G R yr{Bee§ B WA o tonger

admnistered in the formof |iposones. Liposones are

general ly derived from phospholipids or other lipid

substances, and are forned by nono- or nmulti-Ilanellar

hydrat ed Ilqw d cryst als that are dlspersed |n an
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| i posome formmay contain stabilisers, preservatives,

excipients and the like. The preferred lipids are the
w@b@spsmBi pi ds and t he phosphati dyl cholines PCT/AU2005/000048

(lecithins), both natural and synthetic. Methods to

formliposones are known |nthe art, and in relation

to this specific reference i 49made to Prescott, Ed.,

Met hods in Cell Biology, Volune XIV, Academ c Press,

d c‘ﬂ’aﬁ@rﬂy cdﬂvgntl&wtﬁ*@én% Pt B3I caﬁemplateldethabnirmy Be: dEsirable to
I'S | NCOrporate er el rereren [ aC
cmnmrqatrpe@tof%@ U (RUOHD (R TR e etBRoplzadppddbms, for
| & Linete tr?&féﬁeamqgt QhWéTguwébfsl }’ﬁs undelietiablt hesplasms may be
e | OSOWE y. rncorpaoratin I N
P B Y Lot e U 00 o BRI B0 one
n&ﬂpﬁ&nﬁ [Methe QhfeSRMIGLAY | i gand expressed by the target

cells. Such ligands include for exanple a nonocl onal
ant i ngye efulthiadimpistiatigneot Pitbeadafs dreglesited Badifferentrvirus may

(abl) .2) fra ar_or 0
ol i Spee ISP BB i YiEH 424 8, R il hponso oo
pliNousigr firpiakstdredi Vg, yarpr af @ursedof Faatreint orayaextens foragne to two
be adm ni stered.in onblnt e
Wﬁﬁ‘é?]?%moffo?s g@iﬁ]ﬁl dee ?rﬁgnqﬂa%yoﬁ\ﬁaaeb@QS rp*‘g&géug%ﬂ M@Qtep%fe?ably, virus
tANHidH ﬂteemﬁmhmalt ha®met @reviousty dieé em@nSec*a@lrdoywbl(:b)th@r mammal
strajn f. Pi cornavirus, dit S
g@rperg{elsaqa HF%)“V%?' BEl ARYNE JSSF%PA'GQ' héelve ée SogéiMﬁ’&( By standard
tethhieeeRtaybecrItinistereequi rement s for cell infection as
the Picornavirus of the invention. As a further
exanfrhe iphaseR ooveMvnrm‘sludes gonisplatad oncldieradd , mptppule of a
nge%rg%m i St ulognt lyﬁ@eﬂg iﬂ?éc'tl 3 L gﬂﬁstgﬁtlﬂgrﬁ %Qijrgb%ence of

supp essing an | mu
inespiutse atheSldire mwiehule dudCANE1 )ng Inr eng exnbadimentj e nucleic acid

er t he tur €, |
n{%e% & gjavi be @89\(%{4&%%%5 er e ﬁn{aggri/é gﬁﬁ ]T;ée;‘}@ded RNA or
cainlpmmmrgargl DN &roef the irus.oltswill be ipprasiated theh aznvslels aC|d sequence

i T I t t I f
e Pien PrfRe 3 EpERs 2di, SERHEE AT REZ R gerived fom 2
muammsnmomg forexempies womlm:c Agdmegum@cgd@g the viral genome

or r?d?'\’f? caﬁrgﬁgseoéﬁﬁﬁeo Q‘ge?eaﬁ g%)aezrﬂ}t rg@%t%ﬁoﬁ oF ng%‘g/ﬁlééé g{: ?clg‘ bedcapable of
dieitings &yﬁpllﬂectn)nThe cstir Ear éxadepte, thd nmlgg ackd reeleeyle may comprise a

Mer ck. [ ne,,, Wi t s t At i0 , lecul
smlﬁ é’ﬁg"sﬁg[ﬁ é\l{\ Ingol?cl,hi dr%uocrﬁa e Eom meHé?¥ e[%ryrﬂgrﬂg gcue or a
pTd”raht{]"loeaﬁcrmoleuﬂes encodowhdifferentosrat $asuenées. ray be used

in conmbination with one or nore chenot herapeutic
agent®he @rmd‘polemlmi@éldet as dsechhereifegierade iacsipglenps double-stranded

969@ | ne(?fpg%@&h% een‘% ak t%n%lé&r debﬁgsés%r ﬁﬁm|aﬁalo@u§§‘%r natural

dﬂblebedjmmserr&tmesdjmrecbﬂ.] USA. For exanple, the

Pi cornavirus may be adm ni stered with chenpt her e\tﬁel% )

agentl$ isstoche aedera@pdAdeﬁhe caniskt off thgspgaification the erm “derived
t | Rs\e el Uipdl, RNAMBirectly isolated from a

fEB%b Etﬁaé "’mclu deﬁ t'hVI n&idghé‘e NS irectly isola

ophosp i stine,” methotrexate and
I?Jcmrdawwneynth@tthUéb deNArmiEspodiRg IRofheriadiaied sequence. The term

Hié ﬂ'@e{@%g’ yﬂt@é@é E?&&Lcrbotl% CsleGG&R:%Q hdpHiSing \neCerl rblen@utations in

and P (predni sone,
theté&muee&eatcempamdetspcwfﬂwgee%q}@ﬁce dﬁxléﬁfa%t?lcﬁﬁquence including, for
e%g{ P ROSRIBASTAR chFei@broté& gposi de/ mechl or et ham ne,

ristine, prednisone and procarbazine),

V' ncrAls& sieable/ h'iémcfé%f RBlatidR Bf erélthk]Anﬁay B&Risdd Oincluding methods
pent osanh pol ysul fate, platelet factor

Saee0m (s POV EHIBIORSE BATAO. Sl oA HEES db cpramerdial ki

Pﬂ fdﬂelsb!a'ﬁ@n S GRd RRAMSURAT 8P ETHA® ags teagémc|{GIBEO BRL, Life
a ating agents such as nitrogen nustards i ncluding
rrechl oet ham ne, nel phan, chl oramnbucil,

cycl ophospham de and i fosfan de; nitrosoureas
|nclud|ng carnustlne Ionustlne senustine and

ey N T
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t hi ot epa and hexanet hyl nel am ne; folic acid anal ogues
i ncl udi ng net hotrexate; pyrimdine anal ogues i ncl udi ng

w®2Gos0gm9sur aci |, cyt osi ne arabi nosi de; puri ne BOEAT298900048

i ncl udi ng 6-nmer capt opurine and 6-thi oguani ne;
antitunmour ‘antibiotics including actinonycin D; the
ant hracycl i nes i ncl udi ng doxo?ﬁbi cin, bleonycin,

m tomycin C and net hranyci n; hornones and hor none

'BeftihaqllolgnestGrahd dblantd,ngy t aspxulécmomdema& lvﬂﬁétﬁﬁmizgsrné@{étlc bead-
m sce neous a S ClS
28 ir9iBR Fhia 3R Aol fashatdy Sis3P R o aler, s n Mathags for the

igblatioroofevic RNA @r@fgehérew@sdmbe&nmd@s bR@an\élAlﬁisfubél IFNest al., eds.

BrR P A6 e oB5) e Ry Bseclotos and Wiy

IRtcesvigTRE] Jakh Wﬂe'y anad gsﬁ@l Nk?w Y@Kbamﬂi?l summfoblh epéve (%sgr)] Molecular
0 an car no or
PhorAnebREY MR’ SERiED. pl g B bd appratory Fress, New

Ydrenot her apeuti c agents that may be used in
conbi nation wth the Picornavirus, for exanple for the

t reatlhevil o dppemitied dhatethe invehticshe dﬁyslrtqt)hr@qpmrthdmuclenc acid

%&? 3%&18?&?%& Fatl(lﬁ})f g\&%{}ﬁgre lir’[ ip)%p iRl A %ﬁ@tfﬂm virus, gymheszed

praddnten natee dla€ivie md@ouleomh@@mlrmsm dIGE v:tdnsunhub)s driom cDNA templates

L%@gg{)ﬁaacgy qpﬂ)d%%z’?%% 8?]&5%%12\%%' foysls tg%\{;?bcg?) g%‘glnalllt material, such as

dediiebes,i tat e cakSjderdab Sisolatbd tinnthé Adnieatyicihis) sgeutfication.  Thus, in the

BRI B PR gt sy B bR Bl B B RN components

fegon rtluﬂ)lsounce(rEbﬂeealc auch ascteflllan patsias; i Have Bdedr partially or completely

SHRIBE e FYES A5t ARSI el 888l wnen

qreater EHdDﬂ 50% (d‘KlameJrFkNm enaterip mas thekbh rrem()(cbjrz #rip prefoded that greater

ARSI A Far ROV Bl bl PR Do B0 heodldh i Tove, so%

o 309 @nmmnomm\ acttrial wildbe mmj\/es BuptdaiigsthemRNA will contain less

tgg'}bg% cog anﬁﬁ%rlmrg%tgﬁaa r\étlprr |yj ﬁ,]tga%ﬁp/r mﬂ?%@mant material. Thus,

the s il p@ferablg ber greatee tlaam QE%CmIr@SdrI rab BN, Ssven®ors preferably
LNistration |@‘ﬁa% manner in which the
B199%

18Pl S Ob S R Ll
PPEGE MR, PR g&%ﬁ? Gt s) have therapeutic
effe I r
B nbglfrsef%%‘tﬁ{? tt?esn n@dﬁ@é%@c%rﬁﬁ%%m L Ut lg & ‘éfgd s-gagence selected
fednmiiher alrwoumlnylsbmg pﬁ&E@l I<EDulet1)4 SEQ EﬂhW@ﬁd@EQ RaNO:5, and SEQ ID
Vi r h f. .
905 tops U LT RE ol RROUNSE kEh 45w s T B egpnaropy e genetc
e addslderahlal segeendes vanaljorbes i possilsi aalongditieseu pelynucleotide
5 lied separately, such as in kit formwth or
fireRicr
instructions for admnistration. Kits

accorﬂ{eng[gggmt |H9erﬁ’(oﬁsa¢§bt OOMSQHO%CWW%aQ?tN% ééﬁggnces that are

ot her conponents req to con
substaptialyegimilariedhe |p©iynu<€lmﬂdea§l$lmse@mgrmrmdbbexample SEQ ID NO:1,

%d) H‘ﬁrﬂlé % lﬂbtr\?OISy Bh& BEd 1 MY IGnERNL ngé' epgé's comprise or

ouslI ng e varil ous CO onents and’ i nstruc
RIgYigr) at Iﬁ’ecqmakuartban@mbllliynoft hygcatiyt mmln@fa tdaé gubetsetially in the
AoRusY bf’f?}terl:éll r idh@glomm%l@&ll@tl e(ﬁj(l‘,Algqt) PRY ﬁd&éo‘tﬁ% sequence
COHDOSIt ons of the nventi on 1 nc e conpo |ons 6]
venantpi pessaay iquakitative blojagiesh|ackidtyl it gommaint wltbnmeopr more of the
s'éaUSnc%Q‘BftsE@ﬂi NG SRS b §9§@é(16)mo%sa}4§#gc%‘m NO:7. The term

nposi t1 ons conpri'sing a Pi'cornavirus
ﬁwat%rﬁlem similaryisassedvieereigdatdenpte seduenagss bavieg at least about 60%,
rSe 0 d f Lovanmt Lo t o
rﬁ)@gor ngé\?%k?g Jth@ést é%gglgg A’Fﬁé\}ggnﬁia%cf’ Iteg%ab. t%mo%thfél'?St Q&Ut 80%,
nmet hods for treat ment of neopl asns, such as surgical
debul ki ng or excision of the neoplasm and/ or
chenot herapy and/or radi otherapy. For exanple, where a
treat rrent of a sol | d neopl asm [ s deS| red, the

-~ o o L, a o R |
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from whi ch has been renoved, sone or all of the

conponents with which it would be found, whether it be
W@200808M9a1 | y occurring virus or a virus intentPOnNaukops/000048

or unintentionally nodified by humans. Such conponents

may be referred to as cont am nant conponents. It wll

be appreciated that an "isol aftd" virus need not be a

pure preparation of virus in the sense that all

sequéraue identity G0 RORRIDEACARURDWICH BNy IRVETBEANEINOM! BER ID NO:3,
%ﬁ&gonqdagééﬁg 68:2' ?t ed" vvherr]] non-vi r al
<4 N YRIFlY. SHchsssHpRess Will mqie pegferably be at

léarsmrasbgnhteec)% ra@tncﬁoanem\l\h I ﬁafélﬁﬁlty\/dt n%&t \wbblit $8/, or more identical to
consi a en greaferthan ap rOX|na ely

B OPBeT SEfh 'Qﬁﬁénﬁ%ﬁw% CONGR. ABRSTAUID NOT 5

pr ef t.hat. greater an, appro tel y,60% of

cont &M lﬁsfnit her‘tﬁ'? e??ozﬂenﬁﬁ LBy é%er S?ttBr‘E %‘Fl@sdﬁltvo sequences that
age dad eame hﬁrenammnedlfmatnab(mum c%r@époﬂdétﬁ@wéirﬁ Speleled wmdow of

FRbardh onstE s SRTRAPEPHRias kiovgy o fe Arisha 55 GAR Brovided i
tmmmlnmrehvpm%@ef(mymmwam fdsrattter\t’v&écohﬁﬁmeﬁﬂ’(age Version 8,

reat er .t han 5% or.
AR 1R, ERnctcs SBBRUEE iR, 2R abicl Hrife? MEdiSbmoissonsin, Usa
5671 b)w(éteedboﬁnnﬁrﬂ ayrdedtuesc, lab., Q99509 f J@mn&lam meletular Biology, 48,

4g§t4%§kj is removed. As used herei n, "substantially in
sence of I CAM 1" when used in reference to a

o' 200 1 tne. Aoy boscRERi S8 bl s 53 o dpvegtiom it wil be
agprseiatecetopt eecaestcemeﬁf‘rtei iovestion Iu(okMelvananpsenUedee$ bech as, for the

Pl ebidd, 0558 Sr S b b sostaons,

dalstiose @ntifer alltarativos nsuatt Bs gonsereative avinino acndlcrhaages and for the

LEELE BUEh R ORI G Sl 2 S on

oc ondracamwotdcid isabsiidlitionswheletionsagind/eadltérations; csassfasl one or more

o o IR s, hrabRenaicht BBlofEl= HEBL P, o
ist mrtstee/aoyﬁt amlrm‘ acd \substetuttomts @nd atiedrl substitutidres thabde aoesignificantly
af)f?&lctéig l%‘t:%\gtgtcﬁ b%/ h% %,S?LLCP\ at’ﬁlsqgongeéan%g:c&-tplﬁgllltynodnug tV|rus of lytically
infectingi q>b¢lb$ut55tamlttalimmetbe iabaénaeedfanterdetiulbh aditesioromofectilee! (ICAM-
[ it er_of cells na,virus is
bl 5 BB 5 BE WIGR R e crur
in %tbartsartobgetrteeallghrsfeum substitfiorc et leplzeeaineatnsf onk anme btid for another

- ease .of all art . of
<A 55 P SRME Bhose b TR Aot e BRCka ority pegyence of o
quelp) oEmmxaA@lerttmjsdttmtlmtlon of therqmb&jeel dryino SCIdrgitﬁterrﬁc aeid (Glu) for
llé/r?); awaré oge/rﬁr &6 asp&ﬂtf (g Sﬁglloﬁ{d(p?%ua cplgeeéyatlelg amino acid
sutbmtttﬂmndThecﬁmuswumdbiennw beldedcas 4 guige: | ncl udi ng but
not limted to the tenperature, type of culture

cont ai ners, huni Tahly 1: Congepvetivefintmo Aéid Sipsiltutiamsy

L WA= WaN

her—gasused—in—the—ctuttgre—contatners—type—of—the-
Besice neffgininehe i hysinel| Hysiophabiof |tliescioe) Isaleudine
el 1's, and| | St,{,pg cells arg infected wijth a virus, the
hitial multip ICity of inflection. As yséinderein, a
rus,. that cel T associated  Teferstoa viTus
hAEHIG s at? 8 to oraddafematin part Rienyalsine i n
hi ch the Vagpstidhasd been produced. Thu<,Tr§ptgbﬁé,t§Ty,%s,ne
L ated before thelhost cell ig lysed

CEPblarysi s| GRegrige, a Vi rus |isayalpe still C§9élﬁ§hﬁdnﬁ1@ Skrine,
trapped in Rart Qf the broken cell andirenmain cel

associ at ed|. %%, when the virus is @rmMerﬂ@@nme
into the nedium 1t 1s not CelT associ ated anynore. AS
used herein, a cell is "disrupted" when the cell
menbrane is ruptured and at | east sone of the cell
content |s reI eased fromthe cell. A ceII may be

oy e -y e

O§§<—'ooo
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virus froma cell culture which has been previously
infected wwth the virus. Harvesting of the virus may

w0 pooslsm3br eaki ng up the host cell if the viruBCT/8U2005/000048
still cell associated. Alternatively but |ess
preferably, viral particles which have been rel eased
into the culture media can bé2harvested fromthe
nmedi a. As used herein, "cytopathic effect” is

| ndi\Gafp¢ sByudees GRidde, R EXEMPE combheativeBdbiitaips af the capsid
i n appearance and the cell rrenbrang b@g%rres di Sél{'r?tted' ence
protein 2ltarationgidesaibeddipreinc FRbPATRS: IbYpYddegxppred that a sequ

cdﬁg%wgve?cérﬁbeﬁ/a\ﬁbééh@stmﬁioh o ENINUBRE YPSERIBHE Yombitampleke3 RIGK
up t st ai ni ng dye or the degradati o&?of cel
r n

| ul ar
R AR SURFITRA DR a TGN IGEPHE- b7 Grapoiy Bal pge or more
se\e(‘aieﬁéb Ring® dReflijd EsERNERLNBE Snutanta/RBEN01A, for example
culture. Exa | es of adherent celg mclugle n@goaeé t
VR 81 GuMPRE LT, Vo B Qe tor NP E A0 UN Ry B QeRired property.
A§%|f‘.1ﬁhé’:ne)$efr‘ﬁplé,qu V361 1Y epetild tHaE oR@Y @hdtesequences comprising a

uspension cells" or "suspended cells" refer
canspoRi S BLEaN s amuan! eop doai sictiasa fngida s Rset or
vEs }O\tzﬁéﬁl- may RREHleeskEd Fﬁ)p@ﬁy\._ €l grden b}; Wa§ of @Rample, it would be
culture”, wWhich is a culture in whicht ergqtjltur@ fituti £ th
expegiednined ose| oy BAre: SPAYSNGRRI SOPPEHPY iy CPRPEA]IvE fubstitution of the

mBlREOPS s 1831 USRA R&/PY §164] vt UPRIS16YV Ghayl fre@8d Hssiredrproperty.
"percentage of cells remaining viable" is the

per ceatiaeséfuchbss eelyl BeWeiagily destedtfos iowtianalify cratrding to the
~effect in a_p?{)ul ation. As used herein, "harvest tine"
inyetionasideseiea iS@Npoi nt at which the Picornavirus is

col l ected and purifie e Mir j e o
narvESPERSERE APt S el i Fiebtivis BEREIsYy auministered by
ushg ke i RNg! igkhormel dr- assaoplatmedtanAl RS uedpyt he theé rgesomey  When

aeiEiiseret, 1 Poe aues it SR BB, EElerynaef B8 gl g cause the
dédireddyticdhfeatictdardd kiing.he cells to sinplify the

purification process. Thus, viability of the cells is
r out Thes, yratreasinae dntast ainus, ndiat ari ethebblagiidsheF expeession vectors

e ; R sien AN, i gl _.
el leic, G o SERAEEN o I, el 1R ifecRRffoANG Yumor for
ubtaké yatuimar delie anirgenerationaafvistack dirvshethipothgsoalis ffot. piecting the

o SSRGS PP S oot o2 o

(dcpgariomio DA @r. cON )ansket ertdodingvitel proteinsmecessaenfar ganerafjon of the

be nmofe clearl n \ . f :
VB Cr A8 S cion, JPEPL SE Wb SR, RELRF rsRptinel Buiatory control
sejniceg o whithcthe Shemiied musteidacid dsperably linged.i MRyfonegably linked"is

s 6B BBl YT EE o Scvences

feHt pemittiniy yreasaiption afi dhe Iresettd esequénioei (Shlwithew atskit in the reading

e 330 R A0 5 S Ve oo

fd?&ht}iiﬁtbthhg;gil;bi?g idf ®NA pdiyhenase ¢o inifiate Uah%qrithalngleixallfeSSion control
t : .
oleifact Br iRTO Ry QTHBE0REs W SsRrd iR, D ML

baby I\/?O%i%?tg;glbaglv?trh%%eﬁd%ﬁglak&f/ %Pgtrﬁgébnem QSR RéMin is to be

i sol at'e 8~year” ol d boy suffering an o
taientte ensbepdss ahy BNAuipat isHavalvachincivingvansciirfionzangscontrolling (ie

TG SR Y08 sy et
requiataansantrekraestais 7 PAACkeayeRes looatad URByeareof g coding sequence

ST S 58 Byl s e snce. 43

r@pratank cential LsegaercebisndsDNA stience degsitest glownsfraant tobrthe coding
but requires intercellular adhesion nolecule 1 for

cell entry. J. Virol. 71.:4736-4743). The prototype

strain of CVA21 was passaged approxinmately ten tines

in HeLa and/or human lung fibroblasts or HeLa-T cells

S 12N A — A IR PN A ..
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was obtained fromDr Margery Kennett and doubl e- pl ague

purified in SkMel 28 cells (herein designated CVA21
w@anoensmB) . CVA21- DAFv was bi osel ected to gr owGTAU2005/000048

| CAM 1 negative cells by serial passage in RD cells as

descri bed herein. Virus for the in vivo study was

prepared i n nonol ayers of Sk&@| 28 (CVA21 parental) or

RD cells (CVA21- DAFv) and purified by velocity

sefide (fs)‘%lbwﬂ\dyrbo'?né’r%%siﬂtﬁlbl@&fangérﬁﬂlbﬁnéﬁmﬂétedE(aﬁdlbrt)edgulatlon
revi ously, d 'the peak fractions. we

sigha, y@@gdla@aqr}qaspr psgg;eam{y%qe@ylégorhtsngna%ooés ?P?%r*?r%'? the term
"p}éjn’iétbr" %h@&hﬁasfs@y%%%%g&f@hc@mﬂlc%?ébo%&d anebeund (directly or

term ned on S usin he endpoj nt t hod ..
inditecitdony anANRHRARACATIRNARANTEOTS: SUORY ATTale™ PhfpRsagption. A
prﬁﬁ@ erﬁaua—ééo%eQﬂlahé'érRm@Q'|h|ﬁ§ﬂdn06|te Narita piaiing ‘dﬁes HﬁAtranscrlptlon

Chi nese net er &] C? cells we h " or
iniblicn felorer 61 DRNAr RoUMEGRe A Ol i RES JaLfy other sites
sérc]@?ﬁéés%ﬁ enhigicds), Q@Wﬁbch\éeﬁé @kprassidw fgluRltdrg protein@may bind.

anoma_cell 1ine SkMel'28 was obtained fromDr. S. J.

Ral plhur{la%lﬁaréxﬁwﬂsloﬁf vaBitare eitaisé rfdyr mansfddiion cafl mammalian cells are
Bi ol og na h Uni ver si

\Y A lia): .
E T e e
m%@a&?@(/ﬁ?@mrmn f@irntpar@ -pTRS Rindaioprneplicatiog ?denwlral shuttle vectors
airfie spita ct o us
nePREES KBBObRISIT T8 57 BeryiahcERs Jrh T gng pacEasy
badedBlkS@ssioN eleariéts ( Aws;t i rﬂeﬁ@ﬁ}anﬁ&brbmtmg u4 ecytomegaloviros(CMV)

Hei del berg, Victor i a i, cancero
PROBIIET (P 8500015 el Bobb1 B REST B Ho1S VEIErCagBeT [ polvpeptide
elof %t%h AB6Calghan saumegirofeiol hféx\ I\?Ed?l Hlﬂutﬂlsed éﬂ]NAl‘GﬁlbodlD'lg the viral
or

cells stably express DAF
Profns eegassay|f P%%en #ptp'gt"&ﬂ’? BEY RS RiERay (9&: %ﬁ(éﬂagﬁe Ta%scrlblng
th@eﬂ%ﬁiﬂi‘{\l.@ fle0Br PaghehtsAhéfseb ahd) incarporitédiiinte ta fsuitahle vector

Mar ge Kennett and roaatedlnSI\/leI 8 ce
isiotin R Rnenh Ftbpiaces oIl RASE Thge olh 85, JasEnCqslsfor example

séRbrovklat alepllgeb)elMallecmuaOIafhg:aerbomeiry Mames, Second Ed., Cold

1, OAW 42, DOV13 t al
Sl b, pions Hp ot . S R 6l B2Er e, Curen
PRI &IRAdiEQMRL BiBlofe 8SA Mast Ceahdi Cancer Centre

(Mel bourne, Austra a); The human prostate cell lines
(PC3Ratl1ér BhB,ASjDNR,r eeltsbhﬂyrimjtrbnsfacteuewmwah RNA extracted from

Institute, dne ia_an
PHeS; W@gnsf Ph fgﬂ%@g ﬁ[\l/s\}rapﬁ%[wg s MR, bey :ggh%ﬁ%@éf [nVitro from cDNA
tdrigitet wtiksirgf badterapdhayg e'rryaNA/pblbmerase asAlestrilzgd ia; ArlaardarD C.,et

colorectal cancer cell lines (HCT1 16, SW20) were
abgtAl-ned from Peter MacCal | um Cancer Centre, HT-29

Xﬁ;te Pﬁ]t")’ fyn%%{f{g ||aélgltwr% Ig%?ﬁm%%@m%ﬁ%@@fm expression

of Piegli groteirfsoand henédriatien ofl wimes, ror af |olut3:mI&x4L mf pBsmigsder, RNA molecules

oBesspith el Eronkon diine urst Blofng el bR g or Fgpgoctng te
céineartel gehiergionidf éheovirusCAM 1 f or Pl asnodi um
fa/c/part/minfected erythrocytes overlaps, but is

di st iPtestmifis onRNAemBaF Aeladminigiersyl i tuaorsgdon e@mp}qe@ﬁr topically or

b\é@’fjﬁééﬂ%ﬂ 3@2 lpé’bﬁmeﬁﬂg??%lﬁqx SBRRES Biaé‘ @ar‘ri’é? ‘w'/éﬁlélé ‘For faciliating

i cal esea eensl an Austral i a.
tth\bfeDMOof(thg @by or cayrinationtwith wqhsﬁ vefHele+ %ﬁ%‘ér@user vehicles

SRk ot o SO TOB Bgy v

tlhé eEt l\/lMInismes Bill bmqallanmmprlsqugtsm agon 1gf85|p|ds "particularly
CAN-
ABesisE O 35 e esB GRS R e e anfpﬂgﬁ% ypaly with one
oni rhbrepstemigss walsteroict pregetsorse mudl ebuqmlesharou or Esfpwdlnadﬂembrane
162:75-92), IH4 (1g3) recognizes the third SCR of DAF
(Coyne, K. E., E. S. Hall, M A Thonpson, M A Arce,
T. Kinoshoita, T. Fujita, D. J. Anstee, W Rosse, and
D M LubI | n. 1992 I\/appl ng of ep| topes gI ycosyl ation

e

oy .
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149: 2906- 2913), while I1H6 (1gd) recogni zes the

fourth SCR (Kinoshita, T., M E. Medof, R Silber, and
wo0/200508®8nzwei g. 1985. Distribution of decay PCT/AU2005/000048

accelerating factor in the peripheral blood of nornmal

i ndi vidual s and patients with paroxysmal nocturnal

henogl obi nuria. J. Exp. Med. 2462: 75- 92). MAbs | Al10,

VIITA7 and I1H6 were gifts from Dr Taroh Kinoshita,

RS RO ip8Sorhdg U ERERBIEsAbT fids CUB&fipfddnirgddiag tiposomes include
St%gaga, Japlgn.0 MAb II—M%S a gin?t 2

ro Bruce . .
phogRieatidhiild, camMpoHpdRe SR cha$ nsﬁhqsa{‘%tfwcagl'bePB?Sphat‘dy|°h°|'ne’
hRBerifd!St EgihgblipiBe Phbb leandlbkhines pegdrébrosides  and
PSR, Bl Tie IRt pesibonies | o
gameltivridesn, Wiecyh phagelatidyiglyeeiplss Arg Rartipulagy; syigblepwhere the fipl
mOREL &shtaiM¥ 7BRS$£ 1018 ¢hrbdn MomsUdrd moild Pizferbbipiiong 16fto 18 carbon
epl't opes, gl ycosyl ation sites, and conpl enment

atpiguangt I8 SpIURIA%I ns i n human decay accelerating factor.

J I'moungl . 149: 2906-2913) and hunan cg@gii t -

sol U'Btpeesﬁg@a(/gﬁA%qom\ﬁgﬁézaa? FQMPESING 2 cho =\ gggﬁwg\yaeaargcrir?mlstered
inané forPAGT IPdBomAd.0 Liposeaes dreageanearally G&EREd fiasn phapphelipdssor other
?i ft fromDr Taragh K%Eoshi ta

De t t of -
lip qﬂpﬁ{ﬁxr@&a{ apdg %rﬁ’fo lay mne-e{?gqnﬁ@?a%gfg%{ g@dl:fé%dahgund xr‘.wgtals that
aﬁn%iépér%ﬁﬂam%bem%m%.r elctl)_/badora@aiiﬁnts?yﬁdiﬁgically acceptable and
erm nal domain o . over-Li . nd J .. .
bRl 8 GE= R AP JPOF AT g7 . S TbE Eostions i
np\z}gmlleef@g? ggg gdggaﬁmrst%:mis@r@l pret?wgrsgj exdipientsi andithe Jike. The
irol. 67: - and was s i rew Bovd:
PrplaBh B e 13 PhosboigRs i, D) SrasOliaidy, ROIBY @tfins), both
ndAREBRY 8ftthetu SWEtAbdS]o. fovh lipdsapmesi dre kadwioin thadrt, and in relation to

radi ol abel ed bindin ssays fl uent n ver f
tnepeneeH e eneese . Gor resrta e SitbedPan i SRyl yolume Xav.
ALARGHE pRds WNEW $OR, MN.YOT(1078), ap[B30pt isaty. the ranintentd of which is
. CVA21 (1 x 105 Tgal D 50/m) for 1h at 370C. Unbound
ingppgEatee BerelY K /BT8R Snashi ng three tines with

L S AL BT PR g r v e

teh@dtinigo iHvorks ysibeificatiohr e tBBiosomiel byroinobrapeatisg wier éhe  liposome

i iysaep e darih A5 BE ST Pl Aot ey B Eltesponang

ligeadi expressediabys thel tavgeteceliCaSudinligarals iniSide farndecnpdel a monoclonal

nol ayer.s ,.wer.e then.i nc t ed 3 b namD
RN G- BIES JIPOTSR. BP0 HELE Ty B)CP) fadint, @ sugar or
gReellpRs midet@l of wsaitas sproteire opunofidobmhal rmnBbodi@spediioder DAF, are

r adi qnts Shafren, DD R, R C Bates, M V. Agrez,
pgiticylarly gfeferee- £ Burns, and R D. Barry. 1995.

Fact aPeaRaHERB, by AR, RARANaRGE S Ghof herapeuti

aGoNt88 Fr 3%@Mple the Ritaromdrusemay beladetnistdreldrwith ohe or more different

bott om,of each tu [to ol L QU ;

SRR 2t FERNGOT: PRaeT 1 K6 blinchdl sehonpes) or strains) of

P{ddthdviras niay tkave the rsameddr difiereot seiceptoheequemepisair cell infection as

fractions t e. u i n radi ol abel ed virus binding

t%@ﬁ?@f”‘ﬂ%&&ﬁ%%&@%’n&/i ral binding assays using Hela

cell [ f i i ifus S S cMbindifiéh Phaled® b

( Sha rs\g% g@ggr %%E;?e \%%?I%b%\g{uﬁ’gﬁsggys ofI m.'ay ©

atimimistbrsctt éul CORDIRaEiPh swillerenep&r f BPrRe ogsisngaradle of modulating or
L QS QX%haTdeE ditdBalCheihg ireBtedOOInMhisOfn th

SERERFER 2 i8R, B aRiecy ik abPaftang igles” Iohisohanner the

nethurabmnedne resphase ot dm dliiduado vinel (ipioaximantbel gltereg, thereby

' 5 gfficac . Typicall

el Ao Bing itre BB R ol ik Speduple dllahe. Typially

tivé agers eapablé pbatebvE RN dingsink vesponse EM agenbramabie ¢f suppressing an

NaOH 1% sodi um dodecyl sulfate (SDS) before the anount

of [35S]- nethionine | abel ed virus bound was

determined by liquid scintillation counting. Wen

required, cells were pre-incubated with 20 ng/nl of

~NAPFP e - a1 A A A ARL o
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by phosphati dylinositol -specific phospholipase C
(PI-PLC). Selective nodification of a conpl enent

WO e@alstosr y protein. J. Exp. Med. 163: 1150- 116RQT/ATG2003/000048

at 37C prior to addition of radiol abeled virus. Virus
infectivity assays RD and RD-1CAM 1 cell nonol ayers in
96-wel |l tissue culture pl atesZRere inocul ated with
10-fold serial dilutions (100 m/well in

eagheiesporaiee) AGEntYARAbIé bf MVEMLERN bR 4
R ot G ChpRess % 2 iffhune response

cal f ser F and i ncuybat,

SR ALl SER ash AU IR Gal Ao SRRSibeth i, et fsy The Merck

Btak, "THirgeentt Editioh SileFBRME CaY Mcs WiHitb RouksR0s atidval, UBA. 2the contents
solution (0.1% crystal violet,

crystal .violet t hanol

gd%/)@%l[shndqqmqra 58‘%‘?"6 WEG'8IEAGHe in PBS ) for 24h.

Fol | oy ng. washi ng in disti.lled er, the relative ]
absormengg oGVl H% ogtcwwtlggﬁﬁler%magj@r Useesinycompingiion with one
orul rhorec ahesotherepdutio k edentsTnuaiss ordferdd agsay Rinih€oplastic agents.

AUV P B SRR o g el B e
Msickg. ChelnepWWiiiehadseRptatioraNl, M8#0chorl &egthle, lthe Picormtus may be

APl Gl chERasTRELE dReB. Sy 35 Fieiuty ot fuorouri,
selphalag, weispiatias plphat iinterfedfont h€GMB or(bpaeshogpharfide,  vincristine,

| h h d. devi at i SD) of
BBlBrBRE o 0T AL SUtrE). MR PBRSET ofBRhoRlort bieomyan,
domerdbichat oycidphaspiaraide) vinerstmeo and/Adexanrti=Rahé), ROMACE/MOPP

ik, PSR lobs B i, wos

stopdsidpimechiptetieamtine s afpristnedf ptdarisang@r apd i plogatbiakids), vincristine,

35BS e B e oa B Wt i ot
G0N B URDOC e IGM-108) eTechgala, e trisfidorhidee XP-PES dridAlte dike.  Other

BBl RGE M EthS S SEOREh ocBh e i
he&oetiviribe, cahbiphax pr eklsramtbudiinaRytlopiysphamidear and  ifosfamide;
adhesi on m)lle@ul e-1 are susceptjble to infection bB/ .

UBRRONT JNAHINA FAmUstiQR. - Jgmlstinsy grermasgiie " gnd o Firgptozocin; - alky!
sufdnates ahdloging ushifarelthazidds mcllidigt dachriazkid] «tiglen®nings including

tﬁ%‘g@gr 5 ,rea?%?hewnd%%éyrm glﬁlﬁe{(%ﬁcr: 85'98 Rﬁ%ﬂfg%f 7 ﬁir%%u% methotrexate;
@,}rmmsﬁ,arﬂlﬁggeQSb:clgmgg rﬂ&zﬁiﬁomﬁi?gcgg)sm iQ:EfalggEidB,OSurine analogues
. ushima, S., an . at a. 90. - - . ,
ARG o1 RartRtoPa e . pPao o biboyERTGs SO ASRibiofes , including
dAnoRYEN Enthedartarabftiines indumiitgl daxstubicinD brbmyeNMieYcin C and
in, el ectr_zporati on cuvettes (Bio-Rad, de chm)nxg, _ _
'BEINTABYGHT dorprRNgs andbhermope Aptaganistsdndlyding trmpxiRR apd gortiosteroids
arfd miscBllaheBUS-agasts grtleding crplatin tth@hre@efed The Picornavirus may be
ti ssuecul ture I,%sks and i ncubated at 37C for 48

at h. :
YREE T CHRIRAIPRATNGRNS P BB PLRIRPTHEMOYIRERSING: ViRcHEjheo Aactamycin,
EBEdrdazing) Johusined oF [dabarbetih, foFreRamBleeti @Re itkalhdY of melanoma.

ontai ning G418 (400 /m), and further enriched b .

& SRomaAue BV Hea ot db| fomRRAPRGWIR ol Shanore of Qlsplatin and
EPISTIN, dbie eRénpler RE &R Qe of-baatapy EaHERE." YFbfiNer aX@mples of
| CAML1 surface eX££}_[%ZS| on, on transf e%gﬂed cells wa

| cel S _
egIAhAsaPicr ARt ey he uspd dp jopmbinadig gty theePlcgmavirus, for

dxamplel G6) thee tatrigntbatt 8fbagn chfGerWirdiudeh @y&@ﬁﬁ?@hb@to@ (Cytoxan),
S were

s, (5,mg/mM jn PBS) for, 20 _mn. Cell .then )
RGP | PpbOrBan, lexatent P60 a0t FoukaGH (Fdprguraci, 5-FU,
Adratih pgastedviated LGOMP]; RRyelpaeshehiidd, N-dobiub@at efAdriamycin), and

ab')2 fragnment of at_anti -_rr,ousg i, mmunqgl obul i n _
ferqired i [AopRYaregA SPOXXHRERK \AdiiRMYGHyu Rade FYEIRPhosphamide
[blsreliated2 A0 Moxealdic HaRGRE Gnandyddeinospieshids with lit
above, reSl?s])pended i' nn\é@g a"r?g@a)(r?alnyzestlzldlk}jﬁorO %AF IandWl paciitaxel
| CAM 1 expression with a FACStar anal yzer (Becton
D ckenson, Sydney, Australia).
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Di spersed cells (1 x 106) were incubated on ice with

anti-DAF IH4 or anti-1CAM1 mAbs (5 ng/m, diluted in
w@bwspsmse buffered saline [PBS]) for 20 min. Eei/AB2005/000048

were then washed wi th PBS, pel | eted at 1000 x g-for 5

m n and resuspended in 100 Rphycoeryt hrin-

conj ugated F(ab')2 fragment oi"-ﬁgoat anti - nouse

i mrunogl obulin diluted 1:100 in PBS (DAKO A/ S,

(Pexumar Boxoriticih n@@héﬁ?@ﬁnpnfdll@sﬁeé Yy SMpT chl&%dgég%fa% epirubicin

mashed and_pel | et ed as above, resuzfen ed in

(Ehencreand BIOfMPC'bn@fh@“Amqﬂ@tIaglfa@g regs USehépratreatiost wemen with
R Ye&ficef, B@ﬁt@@n{ﬂlékﬁﬁﬁ@B d&'é?ﬂébév (TAKS S 'vﬁlmbrelt‘y{hé aINavelbme)

RNA seq uz(gce apal ysis CVA21 | sol ates were propagat

gemcighine ?IT‘Z%I?@F’&?E?@J‘%?F‘GFQ&IO@I\/I 1 cells. Viral ceI I

| ysat re cl eared |l ow s eed ce ntrl ugation
and \}Fr"I"@B tggp&aﬁa EntOrpath E‘fsér@ {5 h icornavirus “in
dahribireation't Wltﬁu@&I opmore S¥Mitidnal i agfeﬁtsQrsuEﬁIrasﬁbnét or49109é)cbddltlonal
Bi mat 4C. Viral pellets were resusp ded in TE buffe
EBHERRFS. P! mBreappRs ARPphle TS DA siBuIatng an immune
read?dnaé edr broor eanrd aritihadplastii agents rZé&nsLﬁseRQa%Hﬁmstratlon in any

(of0) . Technol o t he, P1 regjon of
R R Phish he, Bigcrians o AobNenal JeRot ey hateenid aect, such
eisoag dvata@ﬁmg Snpdrelg effedt nd‘bﬁ Onerfbed! of Ghe P@drﬁl@iﬁé&aon may be

a@ tg{ han g?lﬁg%ée H@%a%c,ﬁg%gy oqz,ir ?raﬁl gni.n Ide§ a desired

thrapéutIcl\@‘fdat FBhekP tordt8Mplatekh ﬁJr Wtﬁﬁtlbﬁ &h&egy QIfiI@ ®icophavirus and
on, were pur i

d
a&ﬂ-ﬁ'PP%'oﬁ%e"E%I W@%%P AR Cal T T av%og' a?ﬁaarateefy such as in kit
f@nrrplvam bg vatho& indtrusionsi @RyRlrbinktra®in ﬂﬁtsoécébyéﬁhg to the present

enCI rea tion kit (PE Biosyste
na\{_q %{g@§o chYUf%ggtgxehgorBQan requlg égtcgﬂal,latghe met?\ods of the
préssnt ivehions suHU &b eofferdesrysranoents! Imermettﬁplmyenclude containers

te t he C ustal Th
135 Touinoie MR ESTRae e, ans! Mesdans ForS6g (op Fiogmoppents in the
rhétRbd/bMBe pleeest@Mantion ty of progressive multiple
sequence al i gnnent through sequence wei ghti ng,

posi tit wil-Epappreciategathappinarhiacesticah dompogiidns naft the Xinvention include

choi ce. Nuclei ¢,.Aci ds Res. 80 Nucl eot i de
SHReSTont of fie iR ekicdh HtifiuR Lt gher fe Msfe addional
tm@gpmnlc(angﬁm(sﬂ asodiehgsr egnpogitiont oviAitikingl a rPicarhavirus as the only
ti 58 tesl #272101 t#275238 and #272598 described in

lt“ﬁ Caa’y 'X%@g%réen subm tted to Genbank and assi gned

acce u 3 4 .
FeapactiRy 02 RhoreAPRAL 1n EhaRods BPih YRR e Picomavirus
reay betusedlin rcodjehctmg\ with wihen seethdfiis &dr tRidtmesisofen¢optastmes] such as

SL@%%@“"@@%} ﬁ%&ﬁhe %Qgplé’vrﬁ%ﬁdBAFN C@%@Q@Bi aﬁajﬁg gadlotherapy

Foe gkampleasherep ir¢ateentbft & salivenepisRs I%I@EIrédgtIa&JEm:orn_owrus may be
o2 25 SRl Didida B3p ke SPBIAS] M FE sBobES e g bences
wer eégt rs%ﬁrﬂé?aq = *‘lg%a%&k( %ﬁb?—bg%ugr cycf‘gs ﬁgm&}éd from, or

action kit e sequencin
frpéawICbrhassbee@ raBlovedi somaiog R enftthg compeierds withoyhitte it would be
u I t I . .
O SRR PAG A BRI o ity
neiied hydjusianst Sush gealpopents @Ilayéle(N#EIFe@I)tOwa$0maimimanmicomnponents.
I t ' . .

Ittrr\gﬁnb%:&g{ %{%tg?qgég aE'I; i cjj”?tg? sarIe%Q oﬁb?oénsgn}e érﬁg&atlon of virus in
posEasA thas al cosfaminanit mmmamleets ITm e emavednt Bhus, virus will be
SRS & I e I

S Sp rlégf?az?ﬁsﬁvﬂ %%%aﬂ%@wg%a}té’ ul@rt?%tn E%@fuhff or completely
rerQediF@ thaudiug. IFeeaxataplerting vies withte congidérad Sieojatedtwhen greater
identities above 50% which include poliovirus 1, EV1,

EV1il, CvB3, CVA9 and swi ne vesicul ar disease virus

(PDB code 1AR7, 1EV1, 1H8T, 1COV, 1D4M and 100P,
respectively) with alignnment created by
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FASTA. The positions of ICAM1 and DAF to the
CVA21- DAFV capsid were aligned according to their
WO p@angosont act wi th human rhinovirus 3 and EWQI/AU2005/000048
respectively. Virus infectivity assay Confluent cell
nonol ayers in 96-well|l plates were inoculated with 100
m 10-fold serial dilution of2¥irus and incubated at
37C for 72 h. To quantitate cell survival, plates were

tnancammpam) 50%@&@%@%59.@&@%&@ h¥@bbén réehédéda It is preferred that
ﬁ Vi ol et/qe rgol solution. Fi fté%{ per cent encs)
o ?{t £ PRPOXRF % Of £oR@MIRAh aterial ey 1eapves. meesipreferably

gﬂimbrl\ﬂnen(ébpfd(}ﬂﬁ%dtelyLzo XA {of Qﬂﬁl}aH;lnéht r%lt@ﬂﬂhts rég%%d ?Typlcally, the

od o i mat | i er centendpoi n

Sl et GroSiee SR mpronimatel 0 BF Hesaiatshant meRrpxipRtely 90% of

cumtannane thattssl r@ﬁdvediysi\/l%re /‘fg\@dalmﬁ@@fm@t‘%én Vhﬁip?oxnmately 95%, or
ant i mAb

i ncuba e]d %t
p S eI P cOpiamina crokera s SROUF-vin s Siepdment greater than
ofUadticbhtatbritant efater®dl Is reprdvsd.as above. For cell lysis

assay wth anti-DAF SCR1 mAb bl ockade, nonol ayers of

RD cabklused ﬂnefeimléfhlhbsnﬁrﬂibtﬁsinWBé ebpsresferaf aACAM-1iHen used in reference

v rcgg Q@{a&%ﬁ%ﬁ %gcje 15 / ol %@Rﬁi@@bﬁg&l@%ﬂ%?ﬁ%ﬁ#g@& it will be

udeBstoad e rsdclv aroed emssesn‘iﬁmﬁ‘ﬂmemtd%lvm 1 pVRIEEhS bUSIE Gor a lytic

TR Pl ARSI e toahSerer St ofled Pt Euaon.

st udyin h titr 2
oL R SN Y L) 30 TS e i e
cutiure of thapell suchthas theevirisrhaditiod apedrichitywid make a contact with the cell,

VBB Nl SRS 05 088 R T o o

amw%s(l x 106) were prei ncubat ed with rrAbs (20 ng/ m
di luted in DVEM contai ni ng 1% bovi ne serum al bum n
[ BSARS used herein,dvirgl ofeciantpelers tor heagndryt dfenviruscintmaz edli and the

SI}’MSE%NEM PR &qhég soiﬁ?n Uéll' tﬁ&n\fihét%f@ﬂ‘?&&ﬁP?%&ptoms

cont al ni ng

at I A9 s&E ABRIATMURip| ldf %aﬁni Rr&S thard t
DVEM 2% FCS, t he anguéﬁ? of 35S-net hi oni ne'%‘%g\tg‘lé 1 pumber of virus

tofhe U%mﬁﬁh‘?fci:%yhﬁ%aé’ﬂ%& Wdlt‘i’ gontactsellsiti | 1 ation
counping o ? M.Gr O%Ft a TRl LUX (V\al lac, TurKku,
Fi nl‘andye Eﬂ&l%‘fﬁ d¥sisesrs foape Airiuptenvl celh Bigreprane of a cell and

thulsubeé@.lelﬁtl réléagof aifbpbalef ase LOMSNCH hd- A%Fdf tHé iRR8on of cell
q q were i ncubated with CHO D
%%—ibEY&‘RHS'EeHs (2 x 107) in DI\/EMl% BSA for 2 h at
AC. . f h i
S PSSR BB e TRl Bl § convr o

melltlplte&eﬂs)r 2 h at 37C. The cells vvere renmoved by
centrifugation and the eluted virions were | ayered on
5- 308 ssry bareing r"cadmwd:mdﬂrmds'tmférrtbfth@ eohditions Asediimaalell culture,

o, 80 ST 32l O 5 ROUAS B3, iy

congehteadioniof GGk mydﬂhargmmsdd try tHel eyltuce earitalibérs| §pé @Nthe culture

m%t k%ginmﬁ &grtsgg of %63% boc%qd, %@f Bﬁb%etllam : F'E?Aé't: ith a virus,
thevinitfal madtipdtiboaflimfdctionr us (4 x 105 cpn). Unbound viri ons

were renoved by four washes with ice-cold DVEM 2% FCS,
cel 1A Yeadchareisya yisvribat ish'calb@ssotialidErsf2e4168 \dmid which is attached

to 'oﬂ@r;%l@%éAch;ﬂ éﬂ i & & nﬁgélp’lh&gﬁwgﬁrpghbg Béﬁi\g“’%g n%ﬁg/ ‘Wulasoﬁl virus is cell

aspegiated rhefere; the, hqshgelta IysedveNéhqzrebélbtysLS bé@m a virus may be still

\Y/ | 0 eve
AR BPOCRapn IR HE BB R IPREIL P 38R However,
wheartbe Mirugyis refeasesl freeeintet thel niaaiilino) ibis eloecelMassusiated anymore.
Neutralization of virus with sol ubl e DAF Human
reconbi nant sDAF (85 ng/m, diluted in PBS) was
i ncubated with 1,000 50%tissue culture infectious
doses (TCI D50) of CVA21-DAFv. After incubation at 37C
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for 1 h, the virus-DAF m xtures were applied to
nmonol ayers of RD cells in a 96-well plate and further
w0 pwshostoed for 48 h. CVA21- DAFv therapy of pr oBCEHAB2005/000048
tunor xenografts SCID mce were housed in
pat hogen-free conditions according to a protocol
approved by the University of2Newcastle Animal Care
and Ethics Committee. PC3 cells were grown in vitro,
har vegteed irsines celVisRiishibtBdRBfen BedcdlgnLmBRIMSES riiftured and at
sterile Pﬁﬁ l\/Ere than 95% of cells used for
Isash GPRErY dMafPACrBIehis Blaasas fom dheasales Seepllbyay bepdisrupted, for
eRbtiples byiraéAgthalingOsorticatio P e ARt R8AtRIdnEY), ani nal s
wer e anaesthetized with 3% sofluorane. Tunor cells

vver e A)semmgrlaérmed"hawat't e Villemsteroto &fea@atdfaidllé@cﬁ\g7the produced
ubcut aneous . tjﬁ ct.i o s of

R ek SRt WERR P RARY Pledlnusy IreCf ibihaaus. “Harvesting of

tmvirtomeay dablvg ta'edkm@awtmﬁ hm;tt teilcdl thpevigis ESEtIMBSIE Sssociated.
or mu

f t r. volunes. . were ca u
ARt b e R B S0 Y L SRS Bnieh e basn eeaSiecCisgthe cuture
nfemlil ddHbahd@yestédfromMGhe e, s were admi ni stered CVA21
parental , CVA21- DAFv (3 x 107 TC D50) or PBS by
intr mexsed@erehjl,écytbmthamﬁeuﬂjm indicatdd byrthacgsrieadmiry stwllen and

L titers i m were_noni t.or y. .
otBr el e, 49, BRI S HRFed e cals whc
sawsy cyftdm‘éttlaic affedrstaifl negathad insd viablescetifcolPBdcauise dhdyowill take up

e ARk R B B VS ner that s

ei t hag éﬁ@ h@lrelrpr"a%h&%ﬂf Qﬁ@ gt %fémfot gr a‘n@' chPk g%e %y{%ethe culture

Kuykenda strain stab
ce&tpmesssmea cﬁbﬁulﬂgm EP(amQ]AMOI av!herenUsdld mdudamooblabei eglls, which

d
a?"é rc@lsls kalh]é{t Ié la PQ—D%:%IIJ O%Am 1%&@%&%%& éa(r) V@—E)F gontainer.
"%mgpegwon h:@ll&‘j\mzﬁusmﬂd@de(sellg Frajenr © ddlls wihich b mdteadﬁ\améZﬂo culture
cohtambrSin oA Q:uﬁ@re%sgglnélgh &R rcgﬁ ?)%{bqoﬂf‘ﬁ‘n 4F Fép%&ﬁtug‘ which is a

an I nteraction previ denons
culfisp noviicl the @Unzelmﬁdlykea dtifréd santinuousiy’durengibe teltlre atdcess.
clinical CVA21 isolates also bound to | CAM1 expressed
on t hé usad haeain, oviability efdhe §elt5lt|og (rescertyge Qoeells remaining viable” is
tHef pdrisht ith Ells¥wiith H@ ﬁtﬁ%gl\/f fﬁ{a&rﬁﬁ o?UlaW
an anti

verified by the actlono

speciak ILGe&/HbreYM" MdveTRe rathbis 18R 6RO BEinY b Bhiclk 'tH’éq”IE&nawrus is
F?&l qi &F] %ure 1B). Overall, these results confirm

cpl anchpified; sEheavigss istPreferably harvasied whan ttep s suficiently high

aﬁ@hihdlknﬁﬁs rseﬁmpééllfé‘sso@ét’édanﬂﬂio@@%ﬂe Wiy nidlybd ﬁérv@t@ﬁeé'ven after

e strain. To further haracterlze

C%P'@f%%@ﬁ'rlgﬁtﬁg BFE BesinTadalt is desieabiatooharcapidie wmehbefore it is released
fromFhé M b sifAY! 1hé’ bUﬁﬁcahbr’i‘Qfd&%@SfFﬁdss VWI%’ Hpﬁ'llg [defi& Rvoutinely

on HelLa cells ubiquitously co-expressing
meegueq . aSc%‘Mid'%atwau ?fgwwbe%ﬁme%tsalswmml asseeiRiede dhe virus is

éﬂi&éﬂyl ﬁ’éﬁésté@@@iéhoétsleé’ét SR l?t'\é’%@lﬁsdgre' ﬁatﬂ@”tpr@?éréﬂ% the virus is

| ul ar attachnent e proto

hé{Mﬁ%@%dﬂﬁﬂ 49- Pg‘i/mof( thegeells arm) vigkls, m@r@arab&y when 36f90% cells
rephdifvigBle, N ¥hbsi Sefcrdly KRR 260504 éé%’ %ﬁ |a%réd bOt h

exhi bited high I'evel binding to La cells 1n
absemcerdef tidiltae frﬁ‘@ﬁﬂt (hﬁvelﬂh@rﬁ? lﬁ%i/ebé mhte " Geatly- urﬂé%}b(f)d @referred

de . of, DAF S | | | ocked
fogms lelL& Cﬁ?&&@%@rw {eﬂ;@cg ﬁg&lﬁ%?qllg\){vwn%faé;@q% IaEa@@ravgﬂgs which

shouldhot et e BRI aglititib@tHeicep@ 6t the hvehtidh.| CAM 1. When
access to ICAM1 was inhibited by MAb bl ockade, viral
bi ndi ng was reduced, nore so for the clinical isolate
#272101 (Figure 2B) than the prototype, but not
conpletely inhibited due to alternate viral attachnent
to DAF. The specificity of the clinical and prototype
strains of CVA21 for the N-term nal domains of the DAF
and | CAM 1 was denonstrated by the capacity of anti-
DAF SCR 1 and antl-ICAMl domaln 1 MAbs to inhibit

T T N a o o
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degree as pre-treating the cells with a conbi nati on of
phosphati dyl i nositol -speci fic phosphol i pase-C (which
wWeb@awg®3GPl - | i nked proteins), and an anti - | CAMTANAD5/000048
Taken together, these results confirmthat clinical
i sol ate #272101 , Simlar to_the prototype strain,
binds to the first SCR of DARPand the N-terninal
domai n of | CAM 1. CVA21 binding to DAF and ICAM1 is
pacity of the CVA21 cli ni cal
M‘lw\(s?g g@Lce@,S};\tqlgq%gmoget her DAF or ICAM 1 alone or in
Celtlmandh ¥irtees was assessed to deternine whether the

pr es@@)%%cﬁg\g%t,&‘zf EOER2 O Srofftydehstrain Mu@l@@dafl amdhs tthree clinical

cell contributed to additive virion cell
sdloleaddiRa2 10 Hi2d 25 ani GHRTo6RR) el Soiieg o GF Sty Kennett,
Er‘it@ r%g g R/eLéH?o%to@AFaﬁ?ﬁeld Cokpital, aM@lb@umé P\/n:torla Australia. Isolate

|l ow Cytometric anal SIS r
#B’&?@éw@ﬂ thale%frgmoq 2¢yearpld m@i\em g%l) gg‘j—ﬁ{g isglate #475238 from

?‘)F\%ﬁﬁi Bﬂi A @écéa%@@FHL}ér tRlsoager0linfat Deathi Saidrome and isolate

ur e . nimal |evels of back ro n b| nd|
#23A58 én%am\é yeaioyd ey, aeffaring ag gcu T cifical cva21

isolad VbR Phsdaf¥! sppRixirkhtBEi heed ﬂrrie@dhvlﬂéuwbélle and/or human lung
expressed DAF or | CAM 1 vvereehlblted aH strains RD
flm&ggtS(cpr @glpq;Tgc@s aggr?ﬁqeslinn /%)i/l %ﬁﬁﬁ/%{ agfjomyosarcoma (RD)

cEIRYRY- ﬁ'ﬂ‘l@\h%’(%éfﬂéﬁ bhet, dsoyrwttrahpﬂo A8hytsam, G. F. Bumns, and R. D.
co-expressi ng both DAF and | CAM1 was sggm i ca

Baesyu d887 c Sapstackipvirds 1A Hindsnito LiRrRY-acReErating h@P{OB but requires

in Eélﬁlle{reé?ﬁ@&@ﬁ%M@&lee)fﬁbleééiﬁgntﬂ} QJnQ/||6F|7gW7363IB)43) The prototype
I'nical 1solates of CVA21 can |nduce |yti mfa{ QN

r human lung

siedin| EARVA2 h st Rassages PRPIGXINALRY dpa dimesnd et

flﬂ)&ﬁ"g%f's driidiBer 88is nd 36t BBt eRDb-1IEAM-$eeikessT ul  host
entry of the CVA21 prototype strain. However,

CVA2 ¥ geslisat gfotolybk &traiff(Raykepdalh fGerdBank akeassionqUNGEKAE465515)

Vo SaSaned e SR s Saf B RSSagle il pragp coe
(f(é‘{ﬁ%ldésﬁjhlagéde@v;&%ulpdrétnﬁl) CGVAM DAFfﬂtaslMébtmb@agmweln ICAM-1
ce S Via | SCrete I n SVVI S

"RBABRAGUR SYCHETRLPEEPRE TS CElR A AeTHFRALRY Moy 10° 13 the in vivo
sRI&: M@aie%aréen lhhnéma:yefs of BRIeIZ8i (03 cpargatah st RD cells (CVA21-

I ndi vi dual

DARY Aaceurian by sekecl Gpheisafion 6 5R07E i Pan gakigfts,ag doscribed
p?é\)t'kﬂlsﬁ/ 'a]‘cﬁBLtE\e pebk |f|fé|ct|(g1$t \Wel@:j p@Yé\ﬂldlet\I@é@Zégamxéb FéB$3|@nd stored at -
ic infection was observed in c ce
PG, THera: o SIORRUSVAR] G Ulag (P EAPARGRVGS dflermined on
W ééﬁ%%f tha endgditt nfidtRéd SMRéddnd Md@r&% speci fi C
cap Sld DAF i nteractions madlat ?5%{: ?e&ﬁ M
i nf edﬂeL@rpeIIWée @%@Pﬁé@ﬂb&heﬂi\fﬁaﬂ%’@s YPR S UIKERI P 0'271‘ anassas,
ey tﬁjgéﬁ%%RE% @ﬁﬁgé\éﬁhaﬁﬁtéf'@\}aﬁ%l [10i58)) @éﬂs&ﬂer\@l dHtained from Dr Bruce

| et el ocked cel | Si s.

LionelanesAustigReseargh lfaﬁtltttt%é*%ﬁ*?'PﬁPFSaV'C@(/ﬂZ&U? E?Jig at es,
#275238 and #272598, were

i nf edtymen tmelanem 9elh dga g@@&% var| %%%'Hgshégrgbgénf?e J. Ralph

(B@ SthRest lof NEib&ErRYnAEd- ifedvfsrs B(o‘Fcbg@WMoﬂe)sh IUmiversity, Victoria,
ﬁera ent eroviral” bi ndi nge”?o DAF

Aot RO Spsarama (50D ofRlb VPR RisRE (GO Margery Kennett

gﬂ%réJr&bﬁ!ater BAHRAbA/, NBaiffRAEPHOSS Al C Oleteayumes)t [\jctord, Australia);
ate there have been no concl usi ve

Granenrs HeESISR OV [T G0 Golpriere: PURTFETOR B UPepvelpad (Austi
Rége%F&FHsﬁt'&% WdidbIbehs, vmm;acma@mhy @\far@v//és%ﬂmcérbumlcelalme DOV13
I sol at es 75238 and #2727598 to ﬁ |hfg§ b
weiel @btaweﬂ H@rad%re}?@eCamp%H WPERE i M%Q%? Bﬁ“o é“?ﬁr ehitg- Jyielbourne,
ARldraay bﬁ@%&lslsﬁaﬁl@%xéﬁe&ﬁhg IS ARIYE bF BAFOTCHD-DHFC And CHO-ICAM-1
receptor usage. The conplete inhibition of cell lysis
(Figure 4) and significant reductions in progeny virus
production by these strains of CVA21 foll ow ng

bl ockade with an anti DAF SCR 1 MAb further confirns
the |ntegr|ty of thIS findi ng. To contlnue the

e Y ~ A
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| evel s of cell lytic activity in cells expressing both
DAF and I|CAM1 while only isolates #275238 and

WG 2002//8931 wer e observed to induce |ytic titersSPCTAU2005/000048
DAF-only expressing RD cells conparable to those
obtained in RD-ICAM1 cells. In fact, isolate #275238
obtained a lytic titer in RD Xl | s approxi matel y
20-fold higher than in RD-ICAM 1 cells. Interestingly,

c@udsgJI h;:ghzv Iplfcabtypﬁ Etﬂél? lyike RbAlG ]gelnlsnk éé&e@!}l@n ]{ﬁalir%%mmwm 5) was
1 TI 0ONa EXIIe as ni 0] yIC
OPfﬁF’QEtﬁlobB%aw Rine %@(ﬁfr oR? ‘%ﬁ 5:@1‘??%8 cefige” i ni nal

the v%*?ﬁib?%%s‘*&%ﬁé?erhc o4 B3R, Mk a5 3 cpinetal

otdriavii canees cell tiimean(CMHEMC AVIDAR, [DXAIES) phved dfie/ d@mortalized normal

s._of t I bi ndi.n rint of
i Qigfief csirikEas liefan odf BE LRISE R igiiietepm the Peter
MexOahint mnaers(:emr@ (MEBbdlirhe aALStEAER Mhe/ hirmée bredtatd @kl GRes (PC3

-RUBUAERTers WA (i e R B AR RS HBBl pRvsels Fpg LNCaP cels

wemloﬂtahmdcmm iBligbetly Wlill@n@/ABémb@m Brisreapgtitote of Microsurgery,

BPRR T Fool o BB Sk Db T e wore

olataithep lﬂ@thytee Mﬁmy:iaamdactdncun cemres H'IAm) RRréebRirRaftsimdéhn Hunter
Hana s of t%g '.lﬂ30di ng regions of all CVA21 strains
P%Q) &?ﬁ%e 8ie of a conserved | CAM 1 foot print,
identical to the previously published footprint except
Afﬁﬁeﬁ gonservative codi ng change at VP2 168 of an Al a

p F(Figure 5. In an attenpt to explain the

I ncr Ehes edti-teaiect MAbOVEEYApdcifid Ioﬂltmﬁflrst gohainast ICAM 1 (Berendt, A.

Rof™ M B B Ia) Po AR S SR M e e Novwbold

amce & chheegy. f1902aThe Cblr&‘nmgll sité fohelCAM:-€ Sfop lﬂléén%ﬂulilh Q’alc@éM‘nllnfected

Wil aEFkPhCPl bt T b 1 (RAChindg dlen Cefl 4657 1-61) wes

sudpne@ bSE\MZAndrber@wl Queehsibes lrisﬂtﬂxté e MYdJaP ReB&arsh,r @uéensland,

A o NAS TS o aes o Fenepsg repeat (SCR)
ofrI}B@IF OSIIATY mlgGWrééB@nlzé?&\e&hﬁd SER ARDsdres ¢friné QéélﬁndJS'CR (Klnoshlta

s B3 e 1 SPer eof of Aol St BiRgbEien pidsear ppesterating

fastor an nthel peraihélréll bibod | foh@veal #RdididGdls e Qiah@ﬁi‘s awith paroxysmal

ik iBaMerastiinhy 4 o gt 18923763 378 (1) sfasbizes thethird SCR
ofamF (CsmesKer., &. BUHaN . A Thonpesei, mamm@eaplmnddhamqs Fuijita, D.

th r pct to t r ot tyes ain scattered
J. VA{P&% ?Oﬁﬁﬁi E’z MR iﬂ'@)omgpe I enitapesrighsosdatipn sites,
aﬂcﬁd@hplbﬁ@hﬁt@léﬁé’rﬁ&ﬁﬁan@ﬁn ﬁ@lﬁaﬂ%%cﬂ\ﬁbecéléiﬁﬂﬁg ‘féﬂtor J. Immunol.

he nu 0 evel . a nunber a Ssi
144t Bhah il eS8, sneriess dbadowth SGR (Rinoshita, T., M. E.
MEiiafs Rl ewerpancadeM&smwb@r 1ﬁ@@ﬁh@ﬁtloﬁ&iﬂd@ﬁa@éc%elratmg factor in

Coxsa virus A21 Va t. Bi osel ection of a CV
thg pgr E)E‘Fm\?rﬂ{?o ﬁf i e '“ Yidials and| patianty ¢pibn garexysmas nocturnal

her§a¥btinuriat er@qd u\mms 1@2*7519b§r MAbs #CTUTRMIADAND ke Méﬁs from Dr
a]oro}\%) 3/% @ I‘I'E?I ated by binding to DAF and/ 0

ik i BNYeeregHatian PFaleataiversity, Osaka Japan.
MABtIBIANGAS Zaagnftornorandr BRI BGVdiAS A@ﬁﬁr\(\ﬁ%e%ﬁzﬂmsﬁ’tﬂfé [PRfidelberg,

uce productive lytic cell infection unless
V'Sﬂﬁaé g%s | i nked by anti-DAF mAbs. CVA21 can al so

col | TR pi-DRETEg SR TPCHRS SrPAR R AN,y Hng E. Hall S

Tridngpsonaldi Ai AxcepT. KiMARital Tr Byita, IatJe AnBteBDNG ®dsSe,idhd @ IN. Lublin.
at the level of cell entry. The human mel anona cel | s
line SkMel 28 supports growth of the prototype strain
of CVA21 to high viral titers, and flow cytonetric
anal ysis reveal ed high | evels of both | CAM1 and DAF
(georretrl c mean fl uor escence [ GVF] 43 2) surface

o ~ AN\ T L o " ~A IR PN A
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cell s express a conparable high | evel of DAF (QGWF
64.0) to SkMel 28 cells, but do not express surface

wo eaMod798Fi gure 6A). Sequential passage of theP@EABI08/000048
CVA21 in RD cells bioselected for a CVA21 vari ant
(desi gnated CVvA21 -DAFv) fromthe parental popul ation
that possessed the capacity 8d induce rapid lytic
|nfect|on in the absence of ICAM1 . Dual |ICAM1 and

F S y2B8s@aidnSsifeePaAd temhpleyidnt rédifigteityl dumains in
1@? bot the Eﬁ)gcf)ent aly%an)g CVA21- pA glfl

f
htést@rbéecayr acpgipratiopripgezm Immpntle 1%91¥%P06t%éé35:\?ﬂ§1h%ﬁf\/rec°mb'“am
Sdélg? W}Pﬂéébblﬁs lfdeih ©riarties Lbveldiia; CéﬂtllDAI( lﬁh/SbJ 1210 directed
typ| c properties of CVA21- DAFv 2@ ¢ of
gimﬁét §QPdn Was 12CAaRNEratisy it oD e TREON ltafdepartment o

a t e{ibhar)emaY ME-ICAMY AYEHS mAD is
botﬁgat n Q}é%ﬁg \r’]Méﬁl\FFl{a[r)Q y‘qdl)iefka D)

dnrﬂcéamegalesmhe Nrisrtsab fowainy g [N &P@M?Hﬁ B afi0d o M. Grove.
1@% ‘?ghtﬁndh%?hlhgwﬁb%ldﬂé RANIA Riétnpl@#dehldﬂﬂlc@hfdrmﬁtlc(nhl ¥hanges in

Sk Mel cells). The é%':v”été& land
fhsl \atmsd Wirch &i#R0-897i @%M@%@anhefb ¥nigt ypareyn Bayd (Queensian
|n§tttxteerfo€medfe§t ResedRt Q@beﬁslamAla@tr@ebl s large, cloudy

pl aques were observed within 2 days post infection,
whereas only snmall plaques of high definition were

vgggﬁﬁﬁﬁ&tﬁﬂ aﬂ%h%ﬁa&%a %u{oﬁh urseafsc) Ten successive

passages of CVA21- DAFV in cells

f ai | 6anflus é'ﬂfé@!ayﬁ@v@fr R&nt%'\ta ¢ae 'ﬁaﬁr\@ﬁ@fss%éw&’%’@"% were
@IQtetdnﬁth (ﬁfél’ Qﬁﬁ%a?b dphafeest.tl%tlr{‘bﬁGVAQi? (F RPREIMOIDLQmI) for 1h at
cally 1n I's

low multiplicities of
37"[@‘ eldnthamd (Virug @R Ore o0 \EE- byewashlrmaﬂw@q»tgﬂess\ﬁm\methlonme/cystelne free

fep%'i\le %&%nﬁéﬁ?@n?\e RAFOHBAAGSR), BRE @(M%QDﬁFé/ addition of

appea S to be a stab and desirable phenotype
riethiomiee/cysteine Gee DMEM bell MmonelRyRys Wese ovbatedAona twf\?r 2h before

&%8’%@53?)05 f%%héetﬁ%gme%;?{elzrtggﬁghé Lgtéeél‘ EI@N Rgﬂochemlcals Irvine,

Chitforid, ausm r aunfec(éuonmnaeyérsmpre( me@smgbaeq?at)?ﬂ% in a 5% CO;

eg}lg%n?e% ?cer 19%; Fel%)gw ﬁ%@gggﬂe/ faw Itﬁ)@le?ﬁ{e@(ﬁ%%tgﬁggre 8ur|f|ed in 5-

30% Rizrosd bmd@weszasmk‘em B. RIsR €. tBaéeN—MeVmAgEﬂZ doriaierd, G

B?JI?pstDﬁEd %]3% #&;ﬂ‘g% %%8&8%\){ bo?ihﬁ &%aﬁﬂfi dﬁ%kge)éa&ga%celeratmg

ftGas e resptohfor célk/#t%bh@ﬁﬁt/ JoVinols 69BBEL 8877 )t Gractions were collected
and/ or

F
frop} 6o @galpﬂreg% ugg %}%@?ﬁﬂ&ég sg Ik Qélr‘t’tllgtu%(rpgounélng on a 1450
I\Msnobetamuxl(l/\aalladz aliriu, &xrpamﬁsto |It@ateGAM1ﬁ08rpeBNﬁacms to be used

cell s and an ?Pva i an Ko fcinoma cell |ine, DOV1i3. Fl ow
S?(dtﬂi%tteﬂ‘?dcv"é‘ts CIREES Sgt ‘ayed high | evel of surface
expr eesiickbetdd DA nding Absdysousing Hebe tdelle warampstfogned in 24-well

1552 Sk S St Lo BT A FHAD 3oL PR e o

vadhé mylrﬁ&lﬁlﬁ@cél%gétﬁﬂm@ﬂ@fpﬂﬂ&telprh xot0° RBllsimd800 wl of DMEM
DOV13 cells, 64.0 and 84,0 espectjv
cRRtAING AVebiri0e G QKT [APANPER IBEEe (5o EeeHoe of 300 u

1 | gy 6hif&) labsie@ NvifusC o1t 2h at
(EbAl 1 DI, b PSTRR O bl 20 o ror

tegroeratass Gellseyare tharhwasheg iy tm\gtfb%ﬁ{H"QF %5?05%@80'%(’ in 200
ucfbc?feb eth fl\%blrpl"% Eﬁ(lj il ngiélfy'/f %ul?ﬁea(@ib@chefo@ﬂte amount of [*°S]-

Speci ICItIe e viral i'nteractions with surface
m«tproegeelabelemms hadndnes sieterminad by, qwie seititation couping. When

Bl L L mﬁ)\’,vgf E%h a?gd\i?‘)r'tféi A Q@ér&%tl%&%mahn -ICAM-1 MAbs or

pobphdtidpiviositgl\aBetific anaspintipasBAT (RERIC)((Siane) Chemicals, Sydney, New
bl ockade reduced binding of both viruses to background

| evels, while anti- DAF SCR3 (I H4) mAb bl ockade did

not effect viral binding of either CVA21 preparation

to the transfected CHO cells (Figure 7B and 7C), it is
concluded that I|ke the parental strain, CVA21 DAFv

N a o Y 4 1 7~~~ A ~ A -
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To investigate whether subtle differences, if any,

exi st in the DAF bi ndi ng/ usage between the CVA21
w@a00en087B1 and CVA21- DAFv strains, radi ol abel edP@i/AER005/000048

bi ndi ng assays were enployed to assess the relative

| evel s of attachnent to RD and DOV13 cells in the

presence and absence of surfa®® DAF cross-|inki ng.

Parental CVA21 and CVA21- DAFv both bind to CHO cells

Sy Beties) Adstrgle) @EU g8 50 feTeelldRDERIW.EAT M. BhiLb®, and V.
I\Bhe rototﬁge train of CVA21 bi nds poorIX to

ﬁ%@f@%ﬁ'@eé ﬁﬁe'ﬁwfpeﬁ@ga@q%am fagtor DAMMram ithe eajgpembrane
bli hatid9lindsital-dpedine phosMflipade SUHIFLET)e i
gn‘k?ﬁg CH(9} DAF c?l |'s lfsequpt hi s g:f ud )t ﬁg%@gxﬁeﬁhogﬁig%’uon- of a
camaleMiamM Fequaloy protejiir & %@-dﬂ@-ﬁ%?@%%@ﬂfﬁwh at 37°C prior to
abHiase beauptbheRAruPAFY exhi bited significant | evels of
attachnent to both RD and DOV13 cells while little to

no attachnment to these cells was observed for the
Vhasanfeativiay aesdys( Fi gure 7C). Sinilar to CHO DAF cells,

CVA21- DAFv %gfc' fic binding to RD and DOV13 cel |l s was
redu g Redibunael evalavss i 6-wall Hissue plture plates were

irdBllateaGRth 1koId E’legélrdﬁuﬂ&bsa(ﬁ?b@aﬁwbh nkbtﬁbgjr&*éncﬁfés bRBYA21 in DMEM
expressed DAF with a mAb directed agai nst the’ non
contpinngn] hdried catrReruLIRG S asd mrbafefgate&‘g@dinm A% §6- environment

fdrBnPESH QPM%I &?&%&arﬁt@a@?@? g,g@n@bn@tcp@m&g%omg@g thitg 00 piiwell

susceptible to Iytic infe i nve
ofurret ¢restak rirletimethanal g seltitiabAROdI% t brystalirviclete 20%CH@tmNG!, 4.0%

AP £ P49 LB 14 b TRRERESY i UalibO U B roleve
abgarbanagl oI Btajnadacelbinratiolayebywas- fezidd onra Riltissiahsermythe-linked

. ) | i of. .
Bl BBV, SRR 61 L9 o, AGEF Rl 5 5
Nie Fftyf percemirend iedim ditengy wereecdidutaties gsing the method RDReed and Muench

cel f a L ORt r i .ndi.n f
OSBALL 5,45 L0 Gl BT 80, IR ) or con
emieida i 4 \Hyek 20¢A3- 49D seasinpiwells as pesitive i iresatisorbance values

weRYELS(HaR (R %X%dgﬁ?g%eg@aﬁ@h% fsofbrhecaliRg j Gird wgﬂgk.’

Cr oss- anced bi ndi n
phen¥{hgpe cell manelagemnore-rystwenowiliarat-recepidreVph vest iquired, cells

w314 Ao [P BAHRIRENA SR, R F0E01cibBossers ver

thentinedidie SRS qwddrchﬁﬁcgterairﬂﬁaes oirlﬂ?e bpmg:briﬁté ﬁrﬁgfaﬁleilncubated at
{ i .ect
STASERL A, 0y H erkiah g e R o

DAF- expressing CHO cells, offering a possible

CSﬁWaﬁEPettckigﬂ why anti-DAF SCR3 mAb pretreatnent was
nabl'e t o I ncrease viral attachnment of the parental
CVA2CHOTandiBDerelis mereviatdiasteditit éxpléys ISBIRB 1 mAb/or DAF as described

[ d h i bili f RD and
PR GhYT TSR, STRE LY Hort 5D ySBheng ks R D, Bary.
19540 ddauske cells Exp@dsibf\Rumandntierastiaibr mlayggﬁcglghgé}meag fceptible
| -

DOV1 |1 e, - | . | )
o Qe By pirstekErRisraa! PR 71 A baeadhrerity SOBM aieels of cell
(5t>o; ‘”‘*""g‘e*fﬁ'oi @é"sﬁnlg%ﬁc @%gﬁge@dblﬁfﬁlrptélﬁg%éetﬁx‘é?ﬁeWOemM HEPES,
| .
147 EERBE N Tyt Kb o mT B Ttgioanns. OV ESkand mived with 75
ugef SERBOS (Mikisihb) S, bRd BNNeghta0fodyy pﬁzfrrteeéh’,ﬁ%owerfuu mammalian

parental strain even at high viral inpu
EXRIFSSIQR VRGN dNud. 1Add. TRe®517:5823) ) encpding dPAF ast ICARDT sand 5 pg of
dBINAL I ; S i B nt Al
Do i oG S s ARl b iRy U cens
wearerslsathal B0y \rand72)Q pEVmith a BieRadngereepulbsrt ttenvsaedkd in tissue
titers (>1055 TAD50/mM ) in both the | CAM1 negative
RD and DOV13 cells. Surprisingly, anti-DAF SCR3 mAb
pretreatment reduced the lytic titer of the CVA21- DAFv
in both the RD and DOV13 cells -100-fold conpared to
titers observed when no mAb was present (Figure 7D).
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of DAF SCR1-bound CAV21-DAFv (Figure 7).1CAM 1 not DAF
i nteractions induce capsid conformati on changes of
WEWARASAFY Agai nst t he background of the i ncreeEat2005/000048
capacity of CVA21-DAFv to bind to DAF and lytically
infect |CAM1 negative cells ;SFi gure 6 and Figure 7),
we conpared the rel ative bi nd ng stringency to DAF of
the parental CVA21 strain and CVA21- DAFv. Radi ol abel ed
cq‘f(thfe]l f4&Rs WRE %cﬁ@é’t@g d 876 28R umal the foredatidn fof @bnfitiet mobfolayers.
ow ng renoval of unbound virions, the cell bound
Rmaptmir%(pmsl@getram&ﬂﬁdr eolist Werecaslecieduin PM (<9Rtginieg G-418 (400
C te
”‘Q?G'Bfgl dﬁ‘ﬂlfnbﬁgﬁncg‘oﬁe%nn F%%F ons otﬁﬁ*r%td .ngﬁéﬁ@é%%e appropria
ama'reeeptequAbed to di spl ace CVA21- DAFv virions conpared
to CVA21 parental virions fromthe surface of CHO DAF
cells (Figure 8A). This finding suggests that the
FIG\MQIDAE‘V binds to DAF at a | ess accessible site of

thtehB %F e |bﬂ§\‘4"l1 %ﬁﬁécegéﬁéesﬁéﬂ Sﬂttﬁ%nsfeefedbéé]g%ésoa%ed by flow

ostulated to function as
cﬁmew eBneﬂyr aispee@dezem &t kdR )r\@@r@pnwbaéﬁvdon ipeguitfethg appropriate
r oV C [
(S BPESL e THRE R Toll BoIahE L Anem perdbsa ooo
gT@r 5 we&hu gasspehesdpr 1(§D/¢NZR- rﬁthpm:bmug@teﬂ d’r(alalaf(agment of

oo s TS EDREHRE, ol A S S vt o

iceHer PAmiar @b@w&%l\masml 4rsd pelletdi bs atbovd Gesspended iy PBS and

renmoval of un virions Y
atavaeen By O g on i AL BT (A, gioknson
S gekggrgm) centrifugation on 5-30% sucrose gradi ents.
1

DAFv virions eluted fromI|lCAM 1 di spl ayed a
r eduocyrbe&edldeﬁm(‘ax 109 wemeirfcubatedtom|¢&jwﬁ|a1anh-@NFohH4mrlaﬁlﬁ -ICAM-1

A tjcl d

iAo (5 a0 o Aiigd ToBsPyaly Htierad weie SERSH o 2T Gl bk were then

w%!'sﬁé’d 'thhDPEQ' ﬁo@llétb@ eﬁn’(@@Cﬁdg A5 mtreeadtneéluspehded in 100 w R-
A21- DAFv virions el uted _f rom DAF wit E’ﬁ diluted

pameaémr&@cawg@t%ﬁﬁhhﬁﬁgmr of 19RAL 8BtHMEUSH I BMEECIIRYN

Er@)@ % PBQ"K@)AEP)(? Wge@eﬁmaﬂsgfhride\ﬁ@ubaléd ionf ieetfor i20ymin. Cells were
oc

ade of inhibits l'ytic infecti

weshezhard pelieted s abeye, |reﬁq§P@10le|ddﬂ §%ﬂa'l‘gﬂlﬂﬁg¥4et9/ f9E DR IcAM-
D5rdly 78R (ESthsH OiekerisBh £S oRudieliseen

e?%@?%@rgugﬁgr%@(?algDAF Xemd t he C\/IA21 SDAFvﬁgngpar ed to

the parental CVA21 strain (Figure 7 and Figure 8). Due

&F@ Halydfd eased interaction, we
\{'%\I/g?tpl?'sga eﬁw%etaﬁér anti - DAF SCR1 nmAb, i cont{@B }AR/H I
the [SaFAH! isplatesr wete, Propagaiesh i ERNTBeRb Topajayersy ¢f RD-IC cells.

\hr@lf %%ﬁ'lgébté’é‘ Wk Gsiblcfeard iy~ fOAF spé&RL oahtif aﬁmhd@di virions in the
rotection agail nst CVA21- DAFV i n I bbé t4°C

suner@etambnelt@tediw elpeentdfygatiorin SNHAT THIAeS fer§ Rt 4@ fpm a

\Ar%ﬁﬁ%@t?foﬁr‘e"\%kb dehbey 'ir?T@/bhfferFMth‘iﬂrTﬁktleCI ﬂrmlvr BBTN,BpSH 7.5) and

svvlt anti - SCR1 mAb _s nlflcan
RN W deplaged diiiemi eapfbfstramogeﬁg TRt Bﬁﬁﬂ%ﬂt (Gibco BRL Life

'I%%ﬁﬁéléi $Hig ﬁw@q:"p}é%?é‘n BARY JeRBktes aebrdian@sitied by using a previously

eracti'on wmth surtface DAF for cell |nf eCtlvéthhansson 1907,

O@aprdlﬂdtlyn@ﬁlstﬂmﬁﬂﬁtf?@@bﬁbﬂmg AMF & Holacgk @
Arﬂ#{lfﬁk @E%ﬁln@%ﬁ&rﬁ&%t%ﬁk@beﬁ&né@By bég distance PCR. J.
i n | on- 0

| s was assessed. Sol

Vlm eWaitt 66 M 199).CVIRTeL nppleRtiog @QQUPP%%PW"% A?H 2} region, were
S rhnided frém pOFRSS PER: arﬁMkoﬁ@QSIgaQﬁﬁ%}W@ng@ﬁét@Qi/\hﬁ@ employing
ucing I nfection by the non F bi nd é

a)emzﬁ’nams@gay@] stefralna@Alwqe seauenag feady ée%'f)n kit (PE Biosystems,

t r ! leotid
AL B 01 8 e B, e

lytic infection is |nh| bited by anti- DAF SCR1 mAb and
sDAF, confirm ng the significance of DAF interaction
in the entry of CVA21- DAFV. Mol ecul ar determ nants
conferrl ng the DAF phenotype of CVA21 DAFv In order to

L
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both the CVA21 parental strain and the CVA21- DAFv were
determ ned. The capsid protein seguences were conpared

wao eooshsto3nf t he CVA21 Kuykendal | prototype strBCTAURW®E/000048
whi ch the interactions with DAF and | CAM1 have been
wel | characterized. Sequence analysis of the
capsi d-codi ng region of the Rfubl e pl aque-purified
parental strain reveal ed one coding substitution in

sé@ﬂan@&hﬁéﬁ:ﬁeﬁtﬁ%r@géﬂi@é@d dsihgtthé CRAQIX pfdQPQh)('Pﬁompson J.D., D.

ence Bank AF4 The DAF and | CAM
B0 CPBEOTD O ssab Y p EFREAVEY ths saHivity of progressive
n(Lﬁlpwgeitu)wcé\@ﬁghnfm th’;tbni ﬁéu&hé&Mél@ﬁﬁ@Cboélﬁoﬁ 8ecific gap penalties
oto estran@%/I am. no_acid substituti
R eieP Ui Adi s ab o7 SREON DD L 164
reS| due remai ned in the CVA21- DAFv, while two
ad%i %I onal ani no agi d substitutions were detected in

ofidg AGeesR{ORYMBErSnd one silent nutation in VP2

(V209he rweldotige ¥BGudnted ohitheé ®aeddibrs hpkidt Hddi régﬁon) of CVA21
ar ent al tral n and CVA21-

har ed bet
o g b BB e, B AR oo e s sabbhave beer
sUdARitted rtdl@gnbﬁmr@twags@ﬁe@a{é&%s.owAﬁwnbéNW3@@Ez AY319943 and

h ted a m xed population (C/ A at nucleotid
A%égéfﬁ%ﬁes?gg@e P3 101) resulting in Ala/Qu, while
only A (Qu) was encoded by the parental CVA21 at this

MBIk °qwmtﬁeaatzﬁn d SiracEalyPatelng ShdrGssel od t ho.
VEATRNASHS brtled i RAE ERIAY) o2t 8T VAR AR sigins using the

QiAdnap eidal (RINAD v kit land ¢ise capsithcadingragiont wasddrhgiifiedwith one-step RT-

PEESTB5L Do, RIS 5 S5 kB e BE) SR v

symamifice primecs. t Tise anicwotdsl defbehdosdivege pdeamiivge W@ing purified PCR

pHba s G FrFPlke BB Gol) B ala@emeaugming reacton

usam@ A(BB RriéngulBlgDﬁeWnderﬁum,tble cl,@l)e séheendny rr§§dydtr@§cti8g6 kit (PE

p2Rd. )’Laréer %@( c%«‘.Ctermnus on the side
8%5?'?1’8 ?g‘f"ﬂ’r’ ] %ﬁ'?ﬂ@‘ 'YF-with only the side
chai iﬁheﬂlmasdyytbﬂ tied QUAZH majr mtmetufé?gpﬁbtebﬁl 1S3 Wasbuilt with the

P EE R ledafors e AP pce it s Bt oy gﬁ%{ fie precicton

ofctp siotlodimsyrecemsr stictung TIRSEVAQN paXéklal Sdhiibricet Pgs allgned against
ations are (ir)]ot dir

ORI SHa by 5 Ce AR foLr I Ry TefipGuar, REstutes have
preoisusly hiekn gietarminednidt contaie @b@uﬂ@rﬁd ig&tfies EBHVEOBOR! which include

ccessnb it D in footprint, resultin
p‘?ahﬁv'élf? i ngyéaégé?bhp(g’?néﬁl 15 Ineo Vesigtla Hiseasedviius (PDB code
1ARBL 1B 1,t IHB T 0DV, ad DA réhdﬂ@éPg%sﬁpeSﬁ\)el Mith. al@ﬁﬁeﬂﬂ@reated by

RS R, SRR R S b1 fapy were aligned

aaotdimptbythbir dgdrRIgdNEicUwite BuRg A rhifdvilu B aHdde 2, sépttively.
consensus repeats (SCRs) of DAF have suggest ed t hat

CVA21 binds to the DAF SCR1. However, the possibility

DRRR the | ocation of enteroviral DAF binding
v:ir&?[ng es #}Qgssgg indirectly influenced by steric

hi nd f b
e AR R SR ARt R 1010
semal dituiibe ©f aings BAFindebatéd ahBE"(OhBJt’ VQCH; SThquantiee relis@dival, plates

w% %aﬁﬁ:g%sgﬁgwweywﬂ (g%egﬁg\zlxa Y Mnt L%tgrysfﬁl v%\R%t/rR?thanol solution.

Filly wendent 08 . poiBh ditérs avere eatutatéd psiay tHemidthod oPReed and Muench

<R?§8b.ﬁ.°ﬁ%‘ %fa‘:ﬁ bk o S5 b o Geiraind My per cont

(Bergel son, J. , J. G Mohanty, R L. Cowell, N F.
St. John, D. M Lublln, and R W Crowel | 1995.
Coxsacki evirus B3 adapted to growth in RD cells binds
to decayaccel eratl ng factor (CD55) J. Virol.

PANPN S A PNINSSN O A PN SN\ p— g . P ~ 1 [r— A A — “AZ 1
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receptor, decay-accelerating factor (CD55): evidence
for a secondary cellular factor in Aparticle
WO oros@sioen. J. Virol. 71:9306-9312). In an attROPAUZ®S/000048
confirmthe | ocation of the CVA21- DAF bi ndi ng region,
we enpl oyed chineric DAF/ CD46_receptors (Figure 11A),
in which CD46 nenbrane cof actdr protein (MCP [ CD46]),
domai ns were replaced by the correspondi ng domai ns DAF

er@@gigﬁ,ssaelssydﬁ@rzﬁm‘tgn A[FfidsYedsingoind &ffutt of aived-eddiated cell
Rel ati ve | evel s of surface ex reSS| on of t

lysiii aef manolayarsverg-ogyhatadetiined HsanlidP 8 e Sl Ump)dwxb for 1
h %%I?;nge dr% %@?ﬁ%ﬁ (Q/Dxir'éé A5H &@ﬁ?ﬁlta‘i@ﬁ%ffcbﬁ lysRl ad Ql%\)é' CFb?'cell lysis

Figure 11B). The anti -

assbAih, ang@:eg= BCR4) mAR dbloskrede, (rmqqq@yefﬁqngRlad;eHg |rb§ﬂvxselltp@tes were
o e BT R A RDRIPAR BB et TCI)

FMWg&ﬁcNMoaﬁbn 1 AR 3780 ubloaund \iriswasdteymyede. t%ermonolayers

wggugl\@qDﬁil \gyit t?ed:cg‘g d@&%&%l&%ﬁ%ﬁ@%ﬂ%w&u&%ﬁ anti-DAF

SCRE e Wabessdasegd SORng Virdlpiehds L8i tratibn oarBkMedReetalls of
radi ol abel ed CVA21 bound to wild type DAF and DAF
SCRl/CD46 chimeric receptor but not to wild type CD46

. t t F 11C
SRl Rp YRS R ATERE 0T VoL Dar and the
| | 3
Tﬁé‘{;g%HtgFaerEan s % | gﬁégﬁtrf‘dlatt)%@elwwlth%ﬁmeWor:éne in SkMel28
anchBDuselivaraspiively B0f Ruifad: OBGRATHBISHE: HBAREIS. Dispersed cels
(1 C)F i&? fh@te é’%@nﬁép?%{j ﬂ?‘ﬁﬂ%\“’?ﬁj" %&lrﬂﬁedﬁfﬁ%ﬁﬁw E8HiA8iRg 1% bovine

1 capsid binding
serpint @lbminl [BSAf)Hat 1df atFoem tmerqmre kmdl then insulbated with; Fr-labelled

first S
sidrhSs P sy N8 P BB GF BfEn BoREiridt 89ket htr QBr (FCS) for
1$1L618reqmetempesdtlhreerﬁq1lywmg tbﬁe&rvmms ivetadD MEMeR Yt FGB, e amount of

ssfi gh, | evel f V] I ;
gairing e S obRY e idaghal"bl el SERRakdrCcounting on 2
145@plestbaty TRHALX (Wel@p:t durkugdiland)d vi rus el uti on may

play an inportant role in the pathogenesis of

pi cornaviral infections. Simlar to many

pi comavi ruses, when CVA21 is eluted fromits natural

SedmntatlmpﬁeAFeaj‘éb'%M ibpuns;riens; o IC‘AMl it

possesses a significantl nfe ,_hence .
PO S A SO0 Yo P AL Y Y 18 ncubsted
Mtﬂf§ﬁbL[9A‘I5 orHemeVRIAM-H hesils har RCoy iz @IMEN-196 B for 2 h at 4°C.

relative kinetics and infectivity of CVA21£/art¢§) a
Usbonst vidphe avery remgveds By fladewastsis eyt &p M- cell-bound
V|P|E>ﬁ§’ (WBHS) rnﬁ’tf‘e%ﬁtow ra%ﬂ? Bt 3706 rﬁi‘eocfe‘ﬁs wiFe Fé?ﬁé@aqj? déanfugatlon
I nvesti gati ons on effects of time, tenperaturé and
apttieneletest VlmﬂSoWel(e\lAM’e‘ﬂ o0 rA-89%, Suﬁl@é?@rﬁﬁéntélaé‘ﬁé}e@tﬂ'm%d for 95

VI r rg § g ceI @f‘éﬁéfﬂ&?@?ﬁzﬁ%ﬁﬁég (S%Eg were o collected from

trla l!bbttdm of tl@//g?édlémtoHnd)AEdIDaetwhyedNamﬂletmmlﬂedva digaid seintillation
rl with no further significant elution increase after

P9t i me (Figure 12A). The anobunt of CVA21 el uted

from DAF increased by gradually el evating the

tenperature from40C to 420C while naintaining a

E‘?ﬁ’t‘ﬂﬁta‘melﬁuﬁﬁ@olr%ﬁ?aﬂil [%)le(b (Figure 12B). In this

envi ronnent, maxi nmal "l evel s of CVA21 were el uted at

42C. Nob_pHEPESIRT (AL Y 0°)WiRe iMduBlcidvatt4¢Cofor \2i i WitherbtioR@eled virus
at 4ZOC was signifi cant ly less than virus el uted

at

(8%C0° TRMpe Habawnd viers, wegremensd Ry jeUratasigs dfbdCpeld AMEM-2%
O, LRfs VREAekhdp Q\Eeghﬁ ol gIOP /3:C5§Sa‘r'lht inBbdtéd with varying

reduced Teceptor D ence, m ni sh
i nfective capacity. Incr eaS| ng the pH of the eI ution
environnent frompH 5.5 to pH 8.0 while naintaining an
elution time of 30 mn and a tenperature of 37C
resulted in a conti nual |ncrease in the IeveI of CVA21

] L e AP~ [ - o A PN N\ YA A o L e A P
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non-infectious as a result of cell bound virions
under goi ng specific receptor inducedcapsid
w@omvkns7yat | onal changes. To conpare the rel at i P€I/AU2005/000048
effects that binding to and elution fromeither
surface expressed DAF or I CAM 1 exert on CVA21
infectivity, radiolabel ed vi#®s binding and cell Iytic
assays were perforned usi ng CHO DAF and CHO | CAM 1
co%?r‘itr%‘%n%hyg) 56! Pﬁnl?%f SMEDAFAZER P i 041 @Ub?dllbﬁin@&nAE'c@Wpeﬂtlon

metri sis reveal ed high | evel B%rgr essi on of
foDAF aarice, |tl®!\iwl$ e Prietagpibe svpATEalEnwas Barvesiodaes gwntored for

leYe! ogfa?qﬁted Stk Ha tHeVRkaiohrd adbebstiehs dnpRdenbyansr Al eluted

ted rom both DAF and 1CAM 1 on the surface of
ratliolbelednvirfiect ed cells (Figure 13A). In contrast to

virus eluted fromICAM 1, only CVA21 el uted from DAF
di spl ayed a significant retention of infectivity (>105

TC D, 50/ 10 Fi ). To determ ne whet her
Nettralizafigh 9 NEHS s?ngé &Eﬁf ectivity follow ng

glngf iia;rgiarfi reqq rr%}ii DIEES, i, o Ocﬂg@ddp FHS) S Mt it 1,000
560 REGd cliife PrEStiol¥BoédsHICIDE) bt cvnzimnvl Qi rlinsution at 37°C

assessed from RD cel | s transfect ed

fo( b, HeaRirus)DAR/MWES Wess aPRliegrto mpRe V3B & T Pkinyg, Bvel lete

afPtRnEERESforlis AC, Whil e between 15% and 20% of
oung virus was eluted fromboth receptors at 37C

(Figure 14A). However, as previously observed (Figure
13A), CVA21 el uted from | CAM 1 possessed little

CVARSDARN therdpylofprottade Birhabge@vpftswhi | e CVA21 el ut ed

fro ssl i nked DAF Xhl hi n

(>1gl§8 e yYefg 1 ﬁﬁ Faaéﬁofg%nstif%) Eér}g‘eﬁ%‘ﬂg éd%ﬁfnlid Y & protocol
aWr@ﬁ@'ﬂBﬁﬂ'@fUﬂil%VSll}eMeNSNCBCSﬂ@NﬁIm Gdre apd rEitlaic@ Committee. PC3 cells

R oA bl YA P e e

Mofe tHaANg5Y, oF eelisikd \iiibrexerbtrahspimmmnomrea/iiable as assessed by trypan

co resse on,the cell t 0
o8- S Fufnil JenSPhsaBLER g, §Blsizod it %
iséﬂudjraﬁ@ @&Eoﬁﬁdlshﬁékh’bcbnogna&dd oitalted fahksiof |aoaestimtrzed 7 weeks old

SES 5 o S BRI by 58 BT P5P i Senc

gf R YWs @bnitoré® daity snd Inm?asureidmmeaslipegs cEatuBa’tesactf itamer volumes

of CVA21 rece ti
b SHeaAs b el T SR (o8 R FHe Agrs ned been
eStaghdheli (56-2d0 W)Othelm/h)qwmmr@gdmeilétered%m parsntal CVA21-

DQ%?'II (%&i(\)/{& qfqﬁgq))sortflaqé by {rltrageqo&sdlaewd r%orti g;?ed ora pegriod of 42

dbfAMyital i oh th/ASLIN{ Wegmenifo#€d by Viral mmtways assay.
treatnment of crosslinked-DAF RD cells with an anti - DAF
SCR1 mAb at a concentration as lowas 0.1 ng/m

F{%ﬁé‘lﬂié ated rel ease of approxi mtely 50% of DAF bound
,“while increasing the mAb concentration to 1.0
1.mg/ MEnterevitdseCapsid ntegatioasul si on of essentially all DAF

y bi nd
C‘I?pun I rus%'(qz:ME&%@ |l?1/i“tci>’{§€]rc£@odulctni véoi r??gcti on

fol | ow ﬁ@eidmhay\eétrmxpmmssii isvlateh df(L‘Z\MZﬂ bladitaddAF and ICAM-1 in a

risgect B e i CE Rt ¥ e BT b bR AR LR ERR T stpin, cHO

cEilngibBIthifb)tsfelctedeteteixgmss @itberf DAE S ECANMH whret bred in radiolabeled viral

eluted v rus i
et ULt Vb St o Pl B UBNe] BECaldinbbss DAF or 10AM-
vetsesiisepredtior hm/ a‘otdee:wm mﬁiatesc(Flgatee‘r)m Adbof\meméqm strains bound

R G o et

i nduction of cell surface ICAMl. It is generally
accepted that surface expression of endogenous | CAM 1
t hroughout the human body is relatively low, waiting
|nduct| on by the action of |an arrmatory cytoki nes such

o a o s r . — . pp—
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(471

bi nding to surface DAF. Flow cytonetric analysis

reveal ed significant |evels of surface | CAM1
we@xpses®3on at 4h post-transduction, increasi NRCT/AU2005/000048

maxi mal | evels approximately 16h post adenovirus

i nocul ation (Figure 15A). Additional flow cytonetric

anal ysis (Figure 15B) and We8&fern bl ot assays

confirmed high I evel expression of both | CAM1 and

0 SBg&eaévié% KRQ&ubN ﬁ?%ﬁuﬁkle&ﬁe&éd tdneclifiRalc@VAS1 Raylatdiealso bound

a opriate receptor bearing r econpi ant %3 8 f th
toukiAM T copoRsnd 1 BRFs@iasecalsPdR SBlS & Sifietion of the
sp%'clf.crgfb# e éqA?q'/ldAfM _8GhtbMictioh &S %ﬁﬂéﬁﬁtﬁé@fcﬁ@ﬁ RN BAt-ICAM-1

re the levels o roge 1 a
dqm@e énereciic Mﬁbmc@ﬂﬁnlﬁgm% déﬂi%gg‘?‘gg‘é jPAR/' { Wgure 18)
oF4l, ﬁééé)l%saﬁs &érﬁﬁﬁ tt@at cfnil4l l%tss af CVAzwbrnalto hive deperate cellular

0 €ndogenous F. RD cells induced to ewg)ress | CAM 1
reaeptors, @Mfrarzwqﬁ\l\/aﬂ ﬂrea smﬁhaf mannerig i BROTIWPEWIEaN-cvA21

pr OdT'SefEurtﬁblngﬁaPéb?éﬂzbytH)é' Ghefachor adf WirfdlSisolates of CVA21 with

(appr oxi mat el 00-f ol than cells induced
DAFAGAN- 1&%@2%wlr@mwg apsaysvereaHsigiaken %F@% | cells Ubiguitously

| ' cl Phihgial st BEscevéR byi MARBIockade of
OB AL UL gy o

0,
indixfcus| regRPigre @Mfb @@ckadq:@mr@ﬂppt(ﬁeme%: e ffiep ptiachment
of {[}% e;fr\S/ é)ltdydléﬁlalgvelﬁ@?‘@éllsstréfﬁ‘ rigae 2&3\&% tomp&ied tdaBat of clinical CVA21

S expreSS|n%? r non-transd

isolete #2{HQJuiFigurs BP) ang bofhexhibited 'l“?@'%vebp”ﬂlﬂﬁ}a'i‘?%gl-a cells in the
L i bigilzalolny DAF SCR 1
S o A e SRR ) ReT D) e CvAg
@Ttl@“)btwq%eét‘rl@| rPInding hN@WEVST gpwa§ yunagie, de W@tﬁgeabohsh viral
@W% IR0 HithaCRXRT E3FhaY abédts tbGIENVM Qfast iARkibited by
ce

ar receptors, intercellular adhes

MAdl blogkadel \dﬂabhmdlf)g wAg 'edueap. JBeTEl & don fiig ey isolate #272101
(%) 2%)Q SN priBty EévﬁutS'ﬁBW%oHﬁﬂattely hehibitéts @uectoediternate viral

V straln exhibits enhanced TECEPEOT

atipeendntéo DAFarthe spesifirey ofdhe sfiieal and relelypg shiaing of CVA21 for the
thgwgrﬂtaﬁé&ﬁﬁlﬁgo@ %@thedndl 1eAM-3 v(RaYs Moﬁﬁ’tra@ed?@jm'leﬂéﬁpa@ity of anti-

receptors. In this study, the viral

DaFpBERS I amdrai-IGANES t dagerind bHADA t8ainBbit ofrat akAEGR, i the same
d?@&‘éeﬁls e;ﬁjFl ela'tlﬂgstpgfce% V\ﬁ'&?‘% tcb%lh%tl&ﬁ | i Bhosbhét&ﬁﬁmosntol specific

rom derl vedf rom hunman breast _c @@%
PhdEMRONBIBTC (Whish iseses GRRITRd1proteing) eandh R ANHICE h Taken

tc%;?ﬂlnerl RS I(e@ﬁl@? fﬁﬁv\t‘hﬂ:\t’Z cllﬁ%/ilﬁsé&ge #E’{j@l@wrsﬁﬁta@tt@ the prototype

cefrous cel and three hurqan
streinobinda b e fiestIAGR ofHeAT a8d tnqﬁslﬂejmlr@\mgmam HJCAM-1.
determ ned by flow cytonetry, significant |evels
| CAM1 was detected on 3/3 breast, 1/3 ovarian, 2/3
QMARY bindingtd BAE andI6AM:higcaoet addifive | i nes, while all
tvel vg G & hhéﬂDAFeMﬁl@\l\M |
DAF (H! eﬂﬁﬂb’ﬁ%@%@é@ﬁ?ﬁ%@ﬁﬁﬂ‘ﬁﬁr CCVA21- DAF aone or
urexbmbmasora m@sc@@eaaseari@cie)t@rrrune:wba@ief he presengeapf *?Rth frpeeptors on
t}g’\/% {]hgét ol c?hf?lpu@ﬁg Lally virea cdf @ftaéiinent. To address this
C I'enge

east, ovarlan prostate and
quebtiom, daﬂ@eceﬂasw@r@l ransfeated & cupiess <lthaT AR B ICAM-1 alone or in

ﬁ*{\qq%%tﬁ%&ﬁumét aﬁgléélé‘ réddle E&hﬁé’ré@l‘é 160 loe mpedor ICAM-1

a rounded enot
eiptessimot en icelis (%p@SSlﬁthﬂbQ[ mr@p&rf@emq of HarCommAtAR: Eigure 3A)

MIE inf e gﬁjsegil l;]ac#(gr%ugg’ %ﬁﬁﬁgtto cHO B \W/éﬁa &ddepreld 1BR8I AR strains.

served onl ncer ous cel i nes
&grafl¢a¥rh¢%@la/\mft trindihg: top indivistually gmrafﬁsedo@Ab@AiQAMﬁ Yyarecexhibited by

AR L BB Sy RV AT HaoMod vius that bound
lytic infection at titers of >103 TCI D50/ m of all

twelve tested in vitro cultures, while the CVA21

parental strain induced significant lytic infection

(>104 TA D50/ mM) in only 7/12 cancerous cell Iines

(2/3 breast 1/3 ovarl an, 2/3 prost ate and 2/3 coI on

o A N\

o o o 1. i "
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DAF, but not ICAM1, is required for lytic infection
by the biosel ected CVA21-DAFv strain, this strainis

wo bws/ogloearly nore effective in killing a broaPEr/AU200§€00048
of human cancerous cell lines than the parental CVA21
strain. V. In vivo oncolysis of human prostate
xenografts by CVA21- DAFv The $h vivo data denonstrated
t hat CAV21-DAFv specifically and effectively targets

té"@lﬂﬂ‘c@l&nétﬁéméss&@ bethexaF af§ I0AMLCAdE bigaidbaftly AT compared
the cell exam ne whet her the observed in
to theraasine By e fhet Shiisas respploR et Brresead alone(Fiaure 38).

predi ctive of CVA21- DAFv as anti-cancer therapeutic in

ok 30 5 R A A5 e s i

|maédtm5m|ﬂ~fpmned PC3 prostate xenogr afts (50 100 mB)
recel v @@ si.ngl e i ntravenous dose o
A2iCH

i 418 maor pieiermieen! Her ﬁ%ﬁsfehha%n%e'mt@/ of the CVA21

p?&é@ﬁéeﬁraw erHawdver, eARl-rdedistay Syt(cFirBettion 18D cells lacking ICAM-1
ni ficant reduction in tunor volunes of mce treated

APIRASIEN (i HoSTIRO. HR0TBPESADH NSk STSaTInGRd DAThs O gevestigated

wiietRarthy aipicall clees fselataWeddd W tically asketinicAmat 'n@@atlve cells via
For ethical reasons, the mce treated with PBS wer

disgrete Anteeastions vy Cbcb%t"n{??q AR e Mopglayergs ot i) rCGJ'ﬁ nere either
uBteSted of s@CtP@ﬁed wﬂh u c hp Hﬁedté@@%éiﬁ%t%ﬁl\h&ﬁal SCRs 1, 2, 3, or 4,

Uni versity ics commt mlar serum
OU?rCQF“WrE%'HQ O( éﬁfﬁfﬁgﬁ mgndISER §=f Di\F1Rrior fechalisnge withea gingle input
nSUMG B of CVAZbOtW@/A%dB@aVIyMWMMM@d&@d in cultures of RD

treated nmice as deterni ned ytIC viral infectivit

o5liS e Uealstia iRt NBkeAyecith AGaineb SIAY <SGRanGt ded (Figure 4),
donaim4t¥AAatlndaed, spasificctlagt bé(&l(#@AFhﬁteFé\éﬂgﬂs %ﬂ%'ﬂioaﬂhe lytic cell

strain in reducing.the tumor burden of

lg{@ﬁgﬁr\gﬁessupgl H¢ings thakagditian of ratljus':\ urmn IgAF MAb to cells pre-

tleBtcRndih AHHISSER GAdAE M é‘cﬁﬂ\ﬁletb@fbﬁfdké@ Belbbj/sﬁ-‘.he pr ot ot ype
strain of CVA21 is_ nedi ated Q%f\zﬂ iscrete |nteract

wi t h IRigrestiRaly. oy ek Hiegcipigal daglptes, #2523 §nd #272598 were
césémé bpnﬁdfanp u@&ﬁm@ltﬁé?ktmsi RS RAIRD IS mCNé%lasél‘ibetcff%ross -linking

surface for subsequent interactions with | CAl

be/r?att' IPANG Wb Hiigire Dontoseraralofaleraahpigingn@ @éFus Tegarded as

sBRlidsratib® VBN Sfiriorish ofl URErh@dnaS with \Yaakibesl bidaRzifg | Peceptors,
vitro cell passages contribute to this pattern

cPaAbERYY s dgle Bierghave jbgen %B?%{SI\@f repoRS demonfstratlng cell lytic

ifFe&toR Nk &Bted! §blé!§ r\hé GhteaictionshRithPASARI NEHen Eaﬂlﬁ? s Y®\¢A21 clinical
was an_area conj ecture considerin

liglﬂ}g%ﬁgWﬁM @27r2gr5g§ é@ §eallydeieskecelisd 5h¢\absence of both antibody
c%éfhﬁﬁlh? ) IAFS @Ad /}éﬁMJMsS the" 8t aéﬂoﬁ%tloﬁmf uchlas Receptor usage.

CAM 1 as a cell internalization receptor,
THStCOBWﬁﬂe inibitigns f cell dysisr Eigyer) 4 pand Slgwf;@%tturg@tqtl@mlr\mgeny virus
pwam%nw B¢ tcakafralrl FROEAYeIoNbGHhE DiodkBGe WAR 2 a\ql nﬂF SCR 1 MAb

henotype of the CVA21 prototype strain Kuykendal
f%ﬁﬁ?ré%rﬂfg@w%mﬁ%“f%wth'ﬁ f‘W*ﬂGo passaged cli ni cal

I sol genBhudiMB%halysis of@ss AGVEP b)&F%a@étdhﬁféﬁFa OIprototype strains of
nmul ti pl e passage in cell cultures. di ol abel ed vi ral

DA Wiy dratapsiop vig iedtithen mqmolaw eallt ulturpstexprassing DAF alone

(sz B FRboISRATRINSRItP fCANARRS MR ) S'A’ﬂ étPJ nsIr @F@W\Q{ exhibited high

achnent patterns as the protot train

lqvrisyRedrtllYtio aCt'cYHh%é?'@r?@é%ﬁsw 29 B Dﬁfpa@qi ﬂs;AMcﬂ Mihikgj only isolates
ﬁm}%ﬁmmw v@ré Bsgerwto%dd&ﬁ%ém(e% QIUIT)RF%Hy gﬁ?essmg RD

inability of bl ockade directed against eith

clis P@NW’Fb{%thdh?ﬂeepéiajﬂeidnm RDrIGAM-4] cﬁiSndmrrng‘aetFu@qjat@ #275238
ogkldeﬂdé %E%ertlheﬁD k&@ﬁg‘aﬁﬁrﬁﬁ%@lf 20y Pﬁ’g}’he‘??ﬁ&fﬁ Rb- ICAM 1 cells.

role in'the attachment/infection process of I ni cal
'”tgf@ﬁﬁﬁ% Jif higlyadral inpuhmudtivdeities isslate#872104 1adsitisnpllgexhibited a
in environnments of high | evel co-expression of DAF and

| CAM 1 denonstrate a reduced degree of viral binding,

than in environnents with two receptors expressed

| nd| VI dual I y (F| gure 3) These f| nd| ngs suggest. that

o o R o s
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possi bl e that the close proximty of DAF and | CAM 1
when co-expressed on a host cell surface results in

W@ @s08798i ndr ance causing a reduction in the PCT/AU2005/000048
avai lability of the receptorbinding sites. If this is
the case it can be reasoned that while high Ievel
expression of both receptors ¥h a host cell does not
necessarily correlate with an increased attachnent

slgenmlant bmeleoﬂllytml’rifedftton%ﬂ bDAHLGHB Bkprassify REEBINN The minimal but
ul ar, receptors for the

ent cel
cpfesiie fle! @'C@&“ﬁ&%% gellsybyd 6 2t t9yRs §aingnanba fue a minority
pepulatiamaofiionswithi drednhaheedDARusafe phéhdipeosal surface
of the human enteric tract where DAF expression is
ubi qui tous, and at significantly higher Ievels than
AnGidis of thiedSAND bdgting YSotpiint 86 swm lcBMRIal isdlates
relatlve |_ow, ;&S)tln |ndu propriate

cyt ok n@ Strﬂﬁ’su ééle X?m'ﬁa @Fteakﬁ‘gs“@f’ dNeAMd  atgchment /

lntémaﬂzatlyn obhémyppa.‘(r:‘alggl% chi @ieC ﬂ{ve@é‘él’éd '\ﬁﬁétﬁél‘théyo possessed a
nmore functional rol

util ‘ ns . .in 2

Ml 1AM} B i 1 2P GRsbyes, (Eansiking M Gy AR1-ICAM-1

r édeﬁtdﬁ Insrelirgefoofpr lﬂﬁﬁavb%’v@msﬁésmhemlme? EIIS%Q r@y&blecﬁon microscopy
novel findings is

t for t
o eI AN A R SR oPR ek U cBsARTING G 8 seguance analysis of
trmuPeCasmng reasichs! of ak CRAB1 Isﬂaﬁlsmééleﬁilthétp?éﬂeh@é of éi%&héé?ved ICAM-1

than t t ther eb tt
WAl AR DR oY Breitct LIRS CONHIT 8FCaRb farruconsevative coding

clarigefataiRd 168 dism-Ald ttk‘i/éIgF?GEé gn of anti-DAF MAbs
(Fig ferences in_ receptor usag

4 S |
havevrb %8 n%t@é%%%e%{pﬂ%'? \XE%H“CC‘%@? pFaRaEHY 9 S\ P'dﬂ}\‘Pal isolates to

Iypeals'agfect:DAHIeC)‘(messlﬁg|o@ﬂ£h‘n thiibSenRCSNTIAN-1 \(lalbb»%t 4)%tH feéspect to
t Eﬂlfttlllzatlonr?] glfferent avdlfpte grins
e BEERI¥RE BY REaITNPL HBY MRS agifl df eé%?%t%%% fB‘F Sicam- 1 binding

folotnt mgunm@)t hA diuaas ef Wirings adiff g é&ewsﬂéS&ét@été@% tHeab1 region

n.exhibit altered afflnltles or

Virus.is
ogteR e P GV AL cteR it e RralotmaHEAEF e BheNo amino
aabﬁsba\@gbsoﬁerb%fécﬂed BdRes ansof the Ced2PArafd M &HRM\Viss 6§d|ﬁg region.

r\% |nt allzalon receptor for both prototype
C\éli’? %dan 11ch3[1 pﬁgelm:ﬂéup%nt@)al changggdn the same positions
wen'eeueteut‘éh)ﬁn bledlinpaP RORRSE WiAtreSHHCE Yo ®fe ﬁéﬁ’&}pé’@%lﬁt egh addition,

Sl P20 SXod P ARSIIAT CHADERIE PASIoBy (g 289 it a Ser compared

toem)Al@we m&bmemo\/dllhﬁbl ib61h1RE JhH IpBsadsbd aliGiidr b se-ﬁla?ate amino acid
vi a caveol ae containing the cross-1ink

tr
CHRNBeR Bt el 1 e Rsoiohios. BB ACaEee rioeavt N1, VP2, VP3
Fligjmé 5NARL mw@hmb%(b@(a\Gel'l%lﬁl@Q %Y?Sé@%cf 9@*@@8%@ identical, while

crultne caveol ae, possi bl e rol
a5 DR PTG Te) acaVEer 3o dhdsiensdeAsaenhe o et delesied.
conflrned by recent reports of cell internalization of
a DAF binding strain of EV11 via lipid rafts and/or

", c av eBloaelectidneansl MelepuleeOharstiefzaion bf CoxSRkieV i LASN Odkiant
mamral i an body offers an adaptive advantage to

B\ﬂSPl?é"é's"\Mf@c‘EVﬁz‘s yarantthpt lytieallyfnfeetstoplis indepemdently of ICAM-1
in€éractibnd | ze this receptor for internalization. Such
viruses may have an increased pathogenicity conpared

t o oCHiardtiadhmenttifend CVIARE pPXBlyBS Strain le‘ne@ﬁEed)BY binding to DAF

t tes offe DAFhi ndi ng viruses a readi
andjd 'Eé@ﬁ o) @ﬂ'wdpéh%?ntﬂasv@vs hqﬁlt%@ 6ol intemalzadapiend interactions
betweyn OVAZAI &5t DAF Mo ndelidilce RR6&RYFe %nc%{slﬁfé&h&'y luhiésSs DAF is

nd B5 lates in polarized eplthela cells

crg%@qudﬁ{ O%ﬁ ﬁeft“@r A raniajest lytioally éegh DéF-expressing RD cells
witepX GCédlile- @@draﬁ%@@\vﬂlw p | g I

cell-cell junctions anlgﬁg&@ﬂganwggg%gc@ {sh%r'{’?l@%‘y &EEVAZ fo

sel ected for DAFbi ndi ng vari ants, suggesting an

important role for DAF infection of epithelial cell

mucosal surfaces. Cenetic analysis of the Pl region of

t he genome cod| ng for the capsid structural protei ns,

I T 1 1 cc -
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I sol ates except for amino acid 168 in VP2 (Figure 5).
At position 168 of VP2 the am no acid substitution is

W@2088081981 Al a i s conservative and potential |y PET/AD2M05@00048

significance in the conformation of the | CAM1 binding
site. Cinical isolate #272101 whi ch exhi bited
significant lytic activity i fiODAF-only expressing RD
cells but not as great as the remaining clinical

reglﬁ:% eaﬁueﬁoﬂié%(i‘é%ﬁl? at3hdlevdorcl é}ﬂrychﬁmﬁsmehmlmﬂna cells line

I | at t
Slﬁﬁej\é\gg;@fg)@tg%p\lq{“ gﬂi@elﬂqﬁ%@gﬁgétr\gp & t{:\?ﬁ?‘ﬁgq h@% vnraFtlters and flow

y?cﬁ‘gétﬁé aly s%h@%ﬁéd'm 252041 GEIMPACAN-1t and AP (Gedmetric mean
|

ni ca |so at es may have exerted ggns type of
fluorgsseeesiCFIAS-2) IReIrapmexRressiQnaE 'g%%é henot ype

hibited b | at #275 t
h VA prepacelan s OAT) orpfvRe T 4ot é@z@iq R siaverzs
cdNOIRAE TeBignhtaa @m%ﬁéntﬁ)é\mmteﬁmrmbm a rapid lytic infection of

envi ronnents of both

hi
RBreel O BrPBiEo s H 5. G SREEaesh P VIS TGRS fevealed that RD

cehB @Pfé@g al Gehvbckabis atigh rét/eltdfq)mscemefw @)dilo(:$lﬂ@el28 cells, but do not
functi onal DAF interac

U STRERICON- (TSR DA SHENE PRESCAAN (1 PEpiabGVAR' in RO
cfi8YbibdelditGor@ dvaRangg@nt Q@d@ﬁ&tdﬂ E\iAX1-DAEv)afrorar e parental

pc{m;éaecigégtr]@t&pusas%%&%@itﬁéé:%ﬁgm yst8|ugff e#@'?'gllbfl(g ngencibrlbgrrn hfggerlbsence of

Idﬁ(l\ﬁ’-"r‘ "E‘)ut%\?tR%’AM 1’\%%1; QJbKF gxﬁr@hﬁﬁé @PtMé\QBchBr supposted! hytic infection of
| os eir indin eno

oaipdes prtemiahiand GUART-BEH G T FEee o Db ThTbwBY: whip only the

cVR2{ nrRuhdudead @?n;SéfraB{'EK/tlc Grar lrSRQlt@II@ €F|@jral6‘jBS is
reveal ed the presence of such unique differences in

the BC [ oop of VP1 and the puff region of VP2 of
#272101 but not in same capsid region of the other CVA
Phénotypid priopeltidscef CVAZLDAFY) . Wil e not shown to be

conc i v Vig }
attakﬂ'fpgﬁ Caéép’iagﬁpr@ 5@@@5‘:%‘8 gﬁevreve g" oglls, CVA21-DAFv produce7
plahaggadth kthGéﬁlcaémcycdm moa:lalayelsobfdlmls SéinBthawsnd RD cells (5 x 10

PEL@B‘V éﬁ‘ﬂ[\%mléspm Eﬂ%% ﬁ}évegi f%%&v_:@ gg%rgal' %ra rhgn RD cells despite high

vnmwﬁ multidliclties fotx t0id?PRy s dniSkMei2s celishdy) het¢1‘ét\21 DAFv induced

oS NSy ATl i Bl NGB ol BRGLALLA S BLSES: on RO ool
lar§eli d)dyi plagueti whiengbseeldd Witin @ dayisepast dnfectionn athetpas only small

p%ﬂﬁg%jra\ eg{\/ﬁéﬁrbh\%? A C%Sﬁ{v%:d;cf % %&g&a Egﬁg:?@,&ﬁ%g)/ﬁgﬁ successive

biaﬂt @éﬁé@é@ of itise OVAR 1EF\SIBRSkI2el28 ceils 4ailed dtoi selest vengriants to the

PQ?IE gr%lhg(ﬂlg ﬂ%(f\\?ghjl -ﬁgg’&g\tﬁﬁa@?ifiinigsth.é %¥8Ac\{t9 { iyﬂcally infect RD

cél(sf atabwrraligplititiea rdf tinfestion &l ViGDs ! I6ewdll dateOvE3shame). CVagrefore, the

efh AP RgR T T8 e QoY apbeHaC KETEr 8 Hpf"in desirabe

phsmtyp@mmsanareatumemsndmasgtm fieding rthaththeCONAR1 42493 ¢10? TCIDsp)

e mher” Fle.ar podid OB, £obe SRR biMegrpd to the

lafén@féirﬁ\ﬂmobﬂ'cm5sl)§x1mgge‘sﬂw)t hiating oft artial talterationof the serological
dd t, f CVB3,
LRGeS

interference with access to the speC|f| c DAF bi ndi ng
epitopes on the viral capsid. O sone interest maybe
the detection of a slight difference in the mgration
of VPl of the prototype strain relative to the
clinical isolates able to lytically infect |CAM1
negative RD cells. Simlarly, a variant of a CVB3
prototype (CB3-RD), generated foll ow ng serial passage
in RD cells, exhibited an altered VP1 nobility to the
prototype, and correlated with an altered receptor
speC|f| city tovvards DAF conpared to the parent al

e
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strains, the clinical CVA21 isol ates possess a

phenotype that facilitates the increased use of DAF in
W@ edos/087%8i c i nfection, nost probably as a resupdT/afi2005/000048

passage i n humans. The capacity of CVA21 to utilize

both DAF and I CAM1 for attachment and/or infection of

host cells suggests the conséivation of an

advant ageous phenotype al |l owi ng i ndi vi dual and/ or

CVHb1-DAFY BiRESES e NI@@inal d6mains cPOAMdnd ICAIne! ti ssue
tropismof the virus and significantly increasing the

chaneges pl@ftotﬂ:ﬁd)ﬁwh IoV EVAR esihdot the/N-tdBmist Idettzirsnoferath ICAM-1

Mol I Ch
R SN E5h S A Bl FRFSERLA PIEAE g o i
sifRaN aRanfsr a8 thé tp@@tbiwetstraai;erraﬂmrabéked blhd!ngraaseyglp\ere performed

strain e
R R Pl Sz TR aes RoAMt A PAFSRETGHb i hkuarip garcinoms
cél ! Daw 3OfFl@//k8l&)nimtﬂkS eiueteéeﬁbplayedlmgrolewal dfGAIMlate expression of

t , ' h i red .
Dgg %gnlb:\égll géqn| re[sp%\g#vé a(n,%fegfﬁ%gagbgﬁedlal%eﬂ I::'jﬁ“grl ggel expression on
CHO- @JL\Fbﬂen@ingyawmmlymm enpressduesrethe surfdie af RD arat DOV13 cells

e

(Higur8isidHd EiereNPA)e Mhen@VARZD paientad birdiGAldutid do bmncsm and DAF

(eaurdufe i 76 praatberbRer pf GVREHEAN Sl ATl par and

cHo- |ctm9ﬂ1r@u% | QMR ol bemﬁgresm bingling Mﬁtshotpmr\&adtfar CiHQiceIls (Figure
AFV bou

| i |
rSri00 S000 Thonnem a3 e Tt Bt Bt Bard Sbl 2 vt and
DRXhbRithE ragéfapiefi CRAOL tells| wae confifraek usinprspesifiorantitDAF and anti-

endogenou n accor dan e wth [ .
GRpaB o ol SERGHNE AL RBEY SRS A D s
(WI Gﬁﬁﬂboamwanelra@u@asaﬂbubg nal boy iusédh & bankgmwdd IewAE, while anti-

200 L 0 b S B B 5o

td"ﬂiéeh‘&{sfedféb CHU e@Re(Figure imBadnd i Clliinig ancluged ¢hat like the parental

|nfect|onb D, t.0 cr ossahinke r
StV ALT- PR RSP g N ormBalomTR P danbEL fld PREC
in conparison with the parental strain, the

bi osel ected CVA21- DAFv has optim zed its interactions

%ﬁﬁgﬁgﬁgogg Tinkhf of YAk ok Eﬁ?&tt LR Genedn ffeblbaty of CVAZ1-

DAFRU cating that parental CVA21 virions are nore easily

di spl aced t han CVA21- DAFv from surfaceexpressed DAF

dur i Ay investipatei whiethert subdle diffsrenses. £ ampeishd Hiet PADAINdIng/usage
ﬁ}/%]enrﬂ%“g Cgﬁér‘l Bﬂ?%ﬂél%%\'}’ﬁzf B?\FS’?%!HE %SIO%fbe%G VIraI binding assays

nced henot ype
veperpenpiyed ¢o amspmeami@tlveéweéﬂ of atiergneet ts)RD ﬁ'ﬂd PQV13 cells in the

p?é’sse‘nﬁ% ah§ Qb%éh% otflgﬁrf%&l 6P grc%’?nf«ﬂ? b'aﬁen%(@Mm and CVA21-DAFv

raln I's us I1n an infectio
b@tfaibend ma:Ho wglls exprieasing dnah Jgveh of Iserfaea BAR éfélewteo?) “while the

gf’“%é 'stAdolE VRS bmde%d&yttg e@r@é@n}&;gq@ﬂl\/pphegatlve RD cells.
productive I nfect 1 prototy

Tshls lalmpst ﬁi@}pdtl@tcha bigheelewel cxﬁﬁuéanef%t@ée%ﬁﬁpé’scs%w chHo DAF cells

LFAE i? {hlé e(./iﬁw %aﬂrbé{ {8 @%ﬁg%{%\ﬁ:; &éll@?ﬁl?@@@@amlg‘iﬁé 7A). The bio-

etecta I nfection
q&iﬁcm @VAEJMfVcﬂxh@WQ §lgnmpantd@vﬁlsjofb@tta95§@n(yf@obqta &xand DOV13
e ' Yis R/fedth? th tal strain
B, 8 R TERABEAmEN, EPRERS CBYS B8 ol OF the I
(Figerd VE). cSlrmialef@t@kb@ IIMF celialVCYARE R aperific émhngdv [3and DOV13
RIMABHEGure 7C
c%i%“%F%EL&Ed Pk e &y RIS By R SO Rure 7O
This is in contrast to the partial bl ock observed
by the sane mAb for the CVA21 prototype strain when
used in a rmultiple receptor environnent of DAF and
| CAM 1 co-expression, where mAbs agai nst both DAF and
ICAMl are reqw red to totally bl ock i nfection. These

. " . T T ~A IR A ~A P~
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i nfections, further highlights the inportance of the
role of DAF in CVA21-DAFv infection of RD cells

W@ Eogus®30) . Additionally, it provides evi dencRCHyHRIOSD00048

the possibility that during the biosel ection process,
the CVA21- DAFv has adapted to use another, yet

uni dentified, secondary cel |l ufdr receptor involved in
cellular internalization in the absence of | CAM 1. The

enhar@@ds-ﬁh‘ﬂﬁn@ldﬂdduﬁlc@féﬁ;ﬁ@&é’ébeDQF Wﬁ\%lrr%':&w&ﬁé@%gﬂst the non
totI}:ﬂc@n fCE%S garental CVA21 rgure?an 8),

s SRS HraAl oft RAF | 'fﬁﬁrsaiiqﬁ’c inclisg Pf tae Inretaiype GYAR1T to RD

ddﬂé e0tirenddrithe Weds dliscePlble B IMticl iffeBldT € Neki, \r@lﬁw@ét%%ted whether
QAF e R ovari an cancer cells ?

%[}S dio8 3%15@“%‘?%‘ Pl dRclear |aﬁd t V'b°r e Snfgsults in increased

\mﬁt ernamtg Qﬁsob@farvﬁﬁmbr |RDI%BllsﬁntﬁﬁﬂlfB/GRygﬁétréélm@N:enﬂ—%ed parental

P L it b B1008 onii Sele ane BY 40 08 RAKLH Belaafigove 70). In

@tse tolf GVAZCISBAIE\Q raiti-D A SCR30preir8amichy had Ble to\hb! é?fegtvéﬁ- enhancmg
out si de the canyon region,

BB oo RO BE eV 3 Sellse i fast st BecTPavandan dieap CVAZ1-

DARY fo NeVﬁ8|o@ll§lW@§ oBbervEe (MilireorG). Fnet EpabiTBNCVA21-DAFY to bind
to DAF, onl ter ovirus 70

t tt h
azp?éﬂe'ﬁf%ﬁ '%otot%sta Mﬂﬁﬂ‘ﬁ!ﬁ 'rsma%%ﬁe ©f GRADSRoss-linked DAF

sughbsts e estiEmiced m@&ﬁduhg r1§Heﬁ€ty9€td?rtﬁc\zf'CE\H@@IS&DAFV compared to the
ractin t he central donmain I n

i nt 4) .

p&&m‘?@' fRin: gV'(ﬂ@“PS*@Pe@tﬁatC*QPéﬁFo‘eﬁ"ﬁafPr pth dl%‘*ge&\cesaw affected by
prétrdzashieditt thesardieD AR S ORI MAB, (nghﬁa?'?C NS ROEI STUrfBES expressed
d&P9 t to]; ﬁé‘l n cell inf ectlon or formation

g A h*mt?@v gans Pﬁtea Q% csils wias signifiganiinhigherrtpgn on transiently
DAmdxp?gsdm@ OM® el SHRARG! 0bGsibIé %&pléﬁéﬁbn WH% hABDAPRERS mAb

DAF are of low affinity as opposed to t

p“?ﬂ%“ﬁ%‘?‘i WRsungole Wé”“éﬁ?ﬁf‘o\ﬂr P?‘Féﬁ'ﬂ“geni el Parital &MAZ T o

rhingvirus 3. whic affinity but of
s| omeo';/ Eeéﬂn@s Whﬁg’?blqrg"'?% é%)%ZTAﬁAﬁ(P“}é? rasiHi Raciyl on the
saace@ltlhmyceﬂ RlDAEﬂb)I[DIdVﬁg catrsam@tlymemfswbuy ByWeitrsi OPA21 parental or

t he cap; odi ng.r romthe
par enl?AFV s?qngf"ﬁ 'P?qﬂ)@erf ﬁ’é Fﬁ? a [Sé gr?e YeEs pre-incubated with
aﬁ:WSIAF SBRE mAb sbefisrd virblechagragel tWiral ﬁhfébt(ﬁﬁs W@c‘ﬁ\él[bwed to proceed for

{ herefore, not surprisingly, t he
A %&&g AR ET SRS SR L oW dBREon. I the absence of
CFU’S@MIhQM§|d{l’H®‘Ue sCR3aedAb Rivtahd DOGH D eelf0ndrdom ref%hl@ho infection

| ated to span the north and south canyon rins
b a8 G abRaiontal TR A BoRTaICARY RHERsea: (GOSTCTsowel). In

cbﬁtrésﬂiCNDS@n@UD@Vds &dne ﬁ&@sf&d@%wgﬁsdegtlﬁlgeﬁovﬁﬁ'ental CVA21 lytic

8 (g %< SH%}I Qop), surrounded 9
Feciop. by Pretrgatgent pith Ay agied. ,Sé:@(%enm (Figwe 7Ry CVA21-DAFv
ifuted was/warﬁeﬁy@doﬁﬁ@%@ngﬂn Bt SIE AR IR Etn)M ﬁb\ﬁpd DOV13

of VP1 an via interacti on

erm nli
ﬁ%o%émlw HBPBDAT + SER3 gpdp oy etieatment F?@Céésfée\ﬂhé@ titer of the

CVARatDARS i BothAC RIPARY D@@13T%¥nsbemmwpd E&qFér'éd fq titers observed
nhanci ng the conformati on of X and
wEoR A Wk FBTEeBt (U AR)ch T66: CUBSLAREY: Bndhe BAfe DAF-

cRbresking cEmPWAL indt eARaridat W{h@%@ﬂé&tn@ﬁ%th%%nn DAF SCR3 mAb

(lﬁonfo tional changes would result 1 n better cont

QirGethn) BR tihe eassael DOYG'S leadrfa edwcedTRiéaghownt| aiﬁf@se findings

s@igeRts hat rPASHIECRUE IoRIDAF SERVERAY Qﬁfrfe‘?é‘%t hee E@fpelﬁt@ fhechanism

@S%%?S%E of CVA21- DAFvV_vi r| ons due to t e presen
OWHCAY DA Vi(F9d® @enent with the finding

that it is nore difficult to displace CVA21- DAFv than

parental virions from surface-expressed DAF by

chal l enge with an anti-DAF SCRL mAb (Figure 8A).

Low passage clinical isolates of CVA21, which to

varyi ng degrees can lytically infect DAF-expressing RD

cells in the absence of mAb cross-1inking of DAF and

| CAM 1 expression, also encode VP3 H96, but not the

A101 rrut ation observed |n CVA21 DAFv In conparl son,

.. A IR A . o o N TN NN S
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slower rate than that nediated via | CAM 1

interactions, with the cell entry suggested to occur
wor@sasoser ent entry nechani snms. The cross-| i NREHAU2005/000048

DAF- nedi ated entry of prototype CVA21 occurs w t hout

detectable A-particle formation and is postulated to

i nvol ve caveol ae, a novel entf§ route recently

inplicated in the entry of EV1 and a DAF- bi ndi ng

IStansil nod DAFVtekactidiHiRe capsidebhféndtich EIRGRIRSYF CVA21-DAFV

a2bl on the cell surface results in integrin

cl ustAgainsy treenshdkgrosing @ Heddcrb@sddaczipbtitydfeCVAZ BDAED S Mind to DAF

40 atBb, VT ApBStle e B s Bok 2 cobpered the
rekatmmtnsuﬁr@t etumgendyetqoms:ent ehfib |paremtammve%2a\e¢ra§.bbﬁd CVA21-DAFv.
rmatl.on on t ace repy rendering
Sl B lhs Bete o GHU GIMFLARIE a5 i 615 6 Ebaping removal
of UBbodhdgiriofis,t the @Hﬁﬁdurﬁg'ﬁ{f{oﬁs?wgrg E]@@éﬁ P@E ﬁ‘i@pé‘éﬂgswﬁrplncreasmg
etectapble rtornatl O

the ab
LIt o S N R A —
etnimcw SCHi rngAb W%rd Mhlrémtoadlﬁilé@el @VAéﬁ@WFO r\‘nr%‘ﬁls compared to CVA21

v ous| d for £ﬁassage clinica
Resitaribrg s o EDAT 5o UG dtes PeyThis fing suggests
tﬁétABé.-(f%dr_z/l -DAFY (bﬂﬁjsct@rDRIf fep Gl ﬂe&@'a}zfcé‘s%%fes sitd BK tHéAEa@fthan does
by a mechani sm

t to.th |
Cﬁ Fhiieioftal. et fa RE fgh Narer sl cr ocs: |1 nki ng mab.

rent f _det.ect abl e A21- DAFv A-particles
oo SHRR I RbstBR0. R rEhe a8 B etter irab?%ﬂ}@stfg%&n FRgepior and in
ganeat, tD,@F-eBtemabeﬁérgcﬁdD\B@d unébl@atbt ih@lids thal fofmbtin oft Getectable

cyunmul ate i.f the bse nt. oat events occ
PESH P Teltoptin EoRtEeRni | Tl InfiORe e lteT o GRS CIARY . A-particie
farnati6d Hvetsoind3Eea lmarrttembm; wiVburfaéy eXprosesl bAp @ZQJ\M 1, purified
1 Q%ra‘ﬁrrén for cel bt $)I nds to the functional a2l .
GORaYTHOrBr WerR: Mosipatelowilly CHOMAR K CRBICAMEA Rl for 2 h at 4°C.
Fotowihg eerbeval @f ansdariSvifas, @é‘lW&ﬂTdWlMsr\ﬂer%eﬁé‘?mt% toldifte for 2 h

a%énteractl on With oc2l does not result in viral
ot 3y thenn sulynitted ste - Yalody neantigfugtionhen foBQfbl sudresengradients.

VA BARPViteNd Elted f?@rﬁﬁbﬂl\/l i leﬂ%ggg%' r'éHﬁce%nQeolnﬁéq{léﬂ?r} Qoefficient

rhinovirus. Interaction betwee expressing ce
indigat IEg/fowaaglonh@‘V\éV@artlclg%@ﬁm r@fﬁm@dhttl@ taerh dnfectivity, similar to that

0BSSH&S K thenevASh ees, Qfstltﬁ#}? ‘CHS ?I?a rtheﬁ%f\héﬁ edgﬁglr:re}ﬁteractlon of

uncertai n whet her add| I ona
GVl f &VARNIDARE oxirioRg. elutech &omi IRAF mwitheut, anty detectable

cERXBARALIORSI dHah8Es Biburb @g‘} ?@? 91&))@%@ '@ﬂehlg tﬂgh level og infectivity.

protein(s) are require vV unco

the presence of the nmutations in the viral capsi d may
destabilize the capsid and thereby evade the need for
Blodlade pif AR Bdisitsigtic infectiombf OVAR1-HF M. RD ells

capacity of CVA21-DAFv to lytically infect two

canc éyt(w selt elhfecltlonn eancbfcdmwemmeg birtiitotasegya rgﬂ,ggegs HE enhanced

rrhBleh bfeBR e Soptkstit o9 anofe, GURRFBARY Ganities to the

pa@ntai cmmsm <st-rlainuI(I'agursubséﬁdaiF&ngmﬂ)Oy@ilel t e observed increased

I A I T A
s’mmf aogd dﬂockaﬂ)(/ﬁm ADAF\C @yticsintdction fdf eRBNEeliRr | RINGDAF SCR1 mAb

o e 0P b RS PP (5SS B 0 coe

e‘@Ml{an[DAﬁMtlpmdleatoédOﬁm'CtD5y/WIeB (FigaresPECi Hurthefrad®l Pretreatment of

<L R SR ARSI e ol b e

effective in the control of sone human nali gnanci es.
In support of this strategy is the successful
application of the prototype strain of CVA21 which is
effective in the control of nelanonma tunors, targeted
via | CAM1 and DAF, which both are over-expressed on
the surface of nallgnant nelanona ceIIs A maj or

Y " oy R 1. i
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isolates. In the absence of |ICAM 1 expression and
anti body cross-linked DAF, clinical isolates of CVA21,
W o003a87%8Ng degrees, achi eve host cell |ytic i PEEAURMN000048
possi bly by crosslinking DAF via specific viral capsid
I nteractions. However, despite detail ed descriptions
of DAF interactions for numefBus clinical enterovirus
i solates, direct functional roles for DAF during lytic
i nf et |ft§tfhefﬂ%bﬁflrﬁ0thabﬂféﬂcﬁ/¢t2ﬂlmvl requirdkheirep teadction with surface

consensus _from i nves
&R Bt 691 PEACHAF Ten ety oG RUPE ARt b SRAF (o fuogy Loveland.
uibublisifdd sopavestatah) @nnhmaﬁéaron dftm edlis mmasmlss@ Soluble DAF

ral present itional .functio
taseaionapiin: Gyp LDRsYoFaNTcany REER ot REC cafactipn, but had no
déiBetablenéfidee oh reduefig: hfdwbn@y&nmonm bnmmgc(RVAztB While CVA20

ISP BUICANEL I Yeied d Vel Rl HRP ik obf Gy (Fgure oB).

Obé:%ﬂ hﬂﬁ‘é'ﬁ@ ﬁh?ngé a@mbﬁstmtﬂtfa;cmﬂ%m Iry]/tle infectianus eanmtntéd by anti-
on the e raqm
DRGASER biTAT QLSO oBIIaG LR TAEs & BART 3 gin the enty of

cOAb4-ry,. this elution is susceptible to I ncreases in
tenperature and pH (Figure 12). Elution of CVA21 from
ICAM1 is characterized by a dramatic reduction in
iral infectivity conpared to virions eluted from DAF
Mofeqularedét@rminaints genferring the@AR phenetypa of QUAZAPAFE m
| CAM 1 undergo irreversible capsid confornmational
lrmmget@ ngestigaies urthenfthe exepndsad eelhdPRIEM @aq i IeetRdnPAF-usage

dg%elt%te CUnRiHdN Qhé"?t‘élcl'ePtldé @&(’iﬁ%céy tdf Ghé REESi4cOfing region of

rast, interaction o
bothome CVARE damptal ciiegin Ape the ENA2T-RARY ware .d@teémmed The capsid

pfog% F%teh 08hcel Wil fc8ﬁ'|g?1ge|dqg QJ?W@V%@ RRAkért=8 %’ét@?ﬁe Atrain, for

es upon rece haracCteristic
wtmnineﬂ"le usterscionaaith DAFeand tféNVlatshw b?ﬁﬂ well ghyyapteripags Sequence

aﬁQIﬂHgN&g th eg:tSPQd‘-%@&lhb 3r’Tr§§fonD'8F tRhe Uddi@leo%ﬁquﬁlpﬁjﬁﬂéd? parental strain

ous I's a res

révealsid |0t19 cﬁdlf&AﬁubﬁiltMMUd”e \(BZNA‘W%‘H-F)SWHQ&&WW itBnte CVA21

p?dtﬁ@gg Seqlefed ﬁBSﬁI@AF@@iEHtS?d Thé PAA @m-qs&hdtﬁg QHSBertles of
5956 a simlar sedimentation coefficien

thmevegé pgremlal @tra@ (RigurenTlerered\9s aliges withrresracktp the prototype strain
bg}@ 5@% Q@ﬁl 'shibSi@Rne! %I@%édeg{jﬂ%él%]m QAP CERS I VP2 L164

ted a reduce Imentation L
residiie iopiamad io o 6Y ALY DAY While tesasidifonat amingacid subgtitutions were

dE%%t&Ptnr\hfé‘ﬁib%ﬁ-i Qhd EY4ZL ér{H §fd énté'Ptgq }egi'ohqr\t\ﬂvﬁ@ (9869). As the VP2

eraction be as resu er ent regi ons
Ldf54tdtmn<wacndmubstatmtmrds tsbam hetwesrthe naremplrstisinhanth g VA21-DAFy, it

%%(%[ I:te lntldts’ec‘cfw' Eb\n‘f’%r}’ﬁﬂ tHenenh%%d- WF’WMI%E Eﬁ@ﬁ‘ot pe of CVA21-

(. Cymdwf\aemblted Mn@dumpulﬁﬁom@r/é) @Hyd%ptlde posmon 2038 (VP3
# tal CVA21 at this

1R BSblo T AERER, UnBEBRFRS O, Ao ShEadRRY e phrsnia VX

positionscopy reconstruction. Simlarly, EV11 is

postul ated to also bind DAF in a region of the capsid

out si de of the canyon, however in this case, binding

is proposed to involve the icosahedral fivef axes. , .

Pﬁw@@éﬂ@'?ﬁd%ﬁ&%ﬁﬁéﬁ%ﬁ%é@ﬂ%?’?eﬁﬁ’&f ergued; o Rsolution, we

ri%dlé@d 'ﬂlté/ ldaéh\ft@!:t\dﬁ.ﬂ of the Platerddit @ALE Hase@orPkintllariles T previously

he twofo epression is not postul ated t
d?é?@ﬂ%t@%ﬁ%@%@e'ﬁtﬁd pisemaxjseses 1B GRrEmAL o ffteig bxplanation for

tﬂé‘t élttf@reﬂf:es%% QAFIBIrﬂﬂ”lgt QBT VAR papdfihldand SCVA21-DAFv. The
est ed be of low affinity as_a, consequen

TS epssablwaopferrw the satIoaY | SAF-PIC B BHOMRE, O RUAZ1-DAFY
(W@tﬁg’ﬁ-t and PY6, /?%tré BRI to%\/ér%béudela A iHcdihteFraBE bﬂéap%fd proteins

simlar architecture are of conparable affinity but
with significantly slower kinetics consistent with
binding to a relatively inaccessible site, the capsid
canyon. The f|nd|ng that DAF bound V|r|ons are nore

S 1 AR A
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on the capsid surface, ie. easier dissociation of
viral DAF binding due to enhanced mAb accessibility

W@omsiglogl i n the two-fold depression and diffiRCI/AU2005/000048

di ssociation of viral 1CAM1 binding due to restricted
access of the mAb to the capsid canyon. The reversible
nature of the CVA21 interacti @8 with DAF was

hi ghl i ghted by the capacity of CVA21 to bind to DAF

(/rtamt V@fzxw vieg gFiguse G%Iicﬁhgtaf&1O)$m&ienVPBfr651?@és€tRTQB% E101 are
state 0 . ere | ectl vi

Sty bR G B0 o e s e Med /L B SRS, ok e top with only
Sighagacrem nitroges atdh wtargxmnd\l(ms)rtfee@eﬁlmt \Wotdbsid @I@dsphere in

bse
EIQP'@C% 04} dh @MS@E E’r‘\'fg@éiaF '@9?*0ﬁ8a'?fgtge'63’§9§t%r‘%?edaﬁ? Pegyy outside the
&u;gm t@wehsasofs 1h@f@e;tel fotl EVEYARhile the WA ZYBABY qu:Rnge and A101

l.s and RDC ucedg with a
Tg 'O?)sera:{?s?%td {rﬁc‘: B’u{ﬂ?@%ﬂ gh%oqug%se f%v% |£ bugdmg site, their
pmtnggmby ampart RS énthanked Yoffeematon @sa@be@bubw &l the DAF binding

undto DAF re n fectiyvity

loprinl et ‘R Peraraes NS iy op Aau%o(ra iehdo that of the
(ﬁdreﬁi@nafauotﬁgwgmapopul ation of virions within the
CVA21 prototype preparation that possess an enhanced
DAF usagephenotype, allow ng cross-Ilinking of DAF and
initiating a subsequent a slow infection, a finding
I evi BAE|apd deaxsaichipirub di21 dadidted Cell ddbdivés of CVA21.
dva2¢ pRd fothe N-tevAvdalldonifif oPHAFRS an attachnent
receptor and retain a highly infectious capacity is an

ext r eprjiiraely anibRYe Gl kags Sabies tigginvEndilidgaVdHeasdohsabus repeats

(R DT ol D05e310 B daVA2 T, BAF 20 dho A SGT:  Hwever, the

@@@m&wtn@ ﬁfa‘{)blh@omét Rseafddro\0f déntérdgirali DAS Wnﬂihgae;blﬁf{b@}z! may be

ra | e through the b ere nfe
DM dilvelieat By Sipuuipinds e DAL ol BARE I asial: To address
MchhyueSfvis] s@fqueas®didiged ehitrerit OAH mble@ule@faﬁ@ Diagdeldtdhlconstructs

A N N N -

selnamn[s M.aain, érﬂ\ﬂ%)Dn’:ho@ndggsltsﬁdrtasdﬁsens(dslrépéatiaomam 1 of decay-

Iegé’fma%éféﬁ‘nss%ﬁﬁ?%cﬁo%ﬂ SR O IRGNg ol & roh H2reAg-0383), CVES
$©RM31( KHSUOM., qnGswrthmzderg CrolESs N. 'FhSt d@ha D M. Lublin, and

‘guﬁfr@{ W}ag&g ﬁ@)@%?ﬁfpylé@g} ag%otg% tadg\?omrgg wiR% cells blnds to decay-
mmtr@afbct@n (CBSH®PY OVirol n6d: 1901914088 avill BVY 10"'SE@R3 (Powell R.M,T.

state a [ t he qQpportunity for cell
WRE B o Ed oy ABTRron L5 M taceh be hidspagngvirus 7 and s
feldapto\deedy- &d@%&aﬁf@fa@ﬂoﬂ(@S%f é\ﬂdlé%@ f&UéTEé&’M&alty' déﬂ@lar factor in A-

du cell infection, as indicate he rel atjve
T T PRy i P93~ SHa)c b B GRS (& GG he iegation of the
@vAm-mAFfmm@Pé@@rs weoémasyéd cnbad DAp/G s n%%@é\t@rsi (Figke 11A), in

A21 to initrate productive infection at a la
?'Q@QD%@GF}P@%WP%W pretair (VRE l&%aegowﬁmﬁwv%re\rﬁp'aged by the
@ﬁfésﬁ&hdﬂrﬁg hepiaite IDAFE BhE Yadtkssdd k& afHeirt Eébéiitii;ttbnlﬁhd radiolabelled

isms., Firstly the virus can bind to DAl
%Vﬁ%@ dlative devals of syHaGe AP ressitpelotheiimeni aph paleityRe receptors

@é}@ ReBERd Heldw bﬂérﬂ@iric\éinbbyss%%ﬁ@ﬂﬂb\bfs s@éﬂ‘%]foﬁﬁﬂlvmuaﬂDAF SCRs
8{6\F and wait for the availabilit

SO (rigue 118k o Beantiass 3ok dafh, SeRR (ndaha scra (i)
rﬂA@% bBEhd Qtﬂ ke tHeOwiRl fypaVDWFT &d the DX mebus %hinﬁéhc&@ébptor bearing the

égbseamg %IIC infection, |In aspects of both vi

bR Sn 3ﬁéﬁ?&gﬂeﬁwegﬂveﬂxheNe%aHh@mwa mf\qscpound to wild-
P& Cm4st e ArHETBAb ARADNTI2GEYRAER 888hizES Bdmeof CD46 bound only

prot otype strain of CVA21 and ot her DAF-bi ndi ng

enteroviruses in maximzing cell infectivity, a

phenotype that is retained and even enhanced in

virulent clinical CVA2l isolates. IV. In vitro lysis

of hurran breast prost ate, colon and ovari an cancer

L e r o ANNA ~NAMP - Ay Y. NA O\
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cancerous cells |lines, we have denonstrated that this
bi osel ected strain rapidly infects all tunor-derived

w@edos/08798es tested. In contrast, the CVA21 parBCi/aii2005/000048

strain, fromwhich theCVA21- DAFv was derived from
only medi ated oncol ysis in 7 out of 12 cancerous cell
lines tested. Inportantly, thé8superior oncolytic
activity of CVA21-DAR/ conpared to the parental CVA21

t?lf\/?gn@be loDaet @d)AB/dEZGE@ItIHn%% Ié(;beksﬁgﬂrr %gaﬁr@nSCﬁ1 Oéfedzlg?é e @Igmflcant
i u ved | |

Bl oh A ARHRIRG (VA beWld 16, Wib&P6TDAT \ABAJIAR ISERUCDAE chimeric
reté@bmbuitasst a6l wiilit p& €DY8) or thereMBMHgY éﬁn‘n@ﬂc t(:Bﬁst,’truc’cs (Flgure 11C).

(%%1 PI%F/TE‘\QI tl?éé’lffgﬁ" ‘ﬁ"dc&ﬁ%:@t‘f% gﬂé ?fgﬁg%&WgH? ;EIAFCW(BJ!/CD% molecule
WdY gihisigduby Q‘mtbb@y Wekes ewig! th&AMHEIDAPTSCRY | BB ' Yoespite, the

Rl R 5 AT SCHACLES oimaresesiop ke ASs Tmstigaton, the sbove

fwair@b m@arlyruamcaiswatesmexm&emwﬂp&d ﬁh@:h@@pl{@;ﬁ@nké 'EI%t of EV70
hown to correlate wt

ﬁ%{az? tr§§'ﬂes CAF%?IW §p%‘Pf tb‘? Q@IF dhleeddricer cel | s,

.e. ICAM1 is expressed on the nore netastatic cell
I nes DU145 and as conpared to |l ess netastatic
%R&:ﬂg %‘Hl?lgtwpﬁ’f A2 TrRm have shown that while the
LNCaFPI@&hé\ﬁraﬂE:@I ét%‘-i‘hﬁfeﬂﬂénd l@ubs{éfqﬁéﬁtlcglﬂ' lemfy IMa'P%d’t@ﬁEe@l by elution
ine_as we

n ?//—\% cel | DU14
cé,@g%aleg I§)9 i Iﬂ?"tiq‘?é fmrag@euésﬁegglc\@u,sgﬁgcq,feceptor(s) following initial
dRdbrhed ‘s’
SRy 0soli AL pEn Ry SR8 8 port i
Ig)qqege%{gtcpf PiegMaykal nigtections: o iar i deanys plcornaVIruses when

CD\MEIGE@IIﬂedIﬁbIn its! rﬂaQ@raI AR g%@@plorpﬁf Iﬁl&téﬁses’lbﬁm .it Bossesses
l.e dose of the hioselected strain was equall

%Flﬂ&@?@% USRS INS iYL henee mRimizingids Garaally twnmam) subsequent

imfe Bifohs P HEWeRE € teEERBERELZNBA OF theTreIéﬁIib klﬁgﬁswd mIeI}ﬁwty of CVA21
evI enc gqr esent ed here denonstr at es

efifaclly frempesutiaer) «xipressed eQﬁFeIhﬁF ca@fy %%V'%IJSIY been

Lbl'd@l’témr apﬁh’érbﬁ)ré OlyeNfHRESE dIRt RVOLRBAS %n(t’ﬁé' effects of time,
SUMVARY Low cel | cul ture passage clini cal

t?’%ﬁ?@ﬁ%@ 29f REVRD 1elHianeohie¥h24 figih DAG. Mihges rssiiolakeled virus binding
aR68lst e tbérfoﬁﬁé& ]usYMgt rDAFh%xPr@%SIFIQ ndHRo cBe Rt iﬁéeCVA21 binding

ef ore, be acquifed frommltip

Sﬁgstgaé@e?qt'ﬁn ok F‘IVA&IIfIOm BAF) rﬁé@*@agnwgmeupu%ﬁ ab1$ mm n with no further
s@ﬁf@aﬁﬂé‘l%érﬂ%ka‘s@|a¢te9fth|§)'ﬁﬁlé (FI{LI?& apAY! iRk Akt idr BVin21 eluted

been denonstrat ed he enhanced” DAF usi ng

ha
rﬁ’msPcﬁ peressed LIb'hgf@riHﬂ'IyCaIeV@mzt’ne. teppgratyrenfipand°C to 42°C while

NRASERHR 4 B@Is‘f&ﬁ%ﬁltlbbf tibrfe &1 )80 Rl (Figute BBt In this environment, maximal
ressing cells in_the absence of "anti - DAF mAb

DAF- ex
'%Vreg%e Vﬁ%d‘@f%ﬁ'%%ﬁ phee’ c‘ex Plok seriisinatyane infeggivity of virus eluted at
42PQ Qs g@ﬁlﬁ%ﬁ%%ﬁﬂh&ﬁ ‘?/eré elddsy segerl oﬁ'eMg@lglﬁlrQé aBove 37°C may

var| ant of DAFv, bi osel ecte
heye AR Advrse effest on ﬂmwtfgﬁwgﬁtthwrw apRRitRssiing drseduRBY receptor
bfiflilgs an%e‘iﬁ@""%ﬁmﬁgﬁéd "JIﬁfeg{ve”Haééoﬁt ﬁ%eﬁwe‘ BH of the elution

DAF-'expressi n

CBMFRRIH f@&pagl 39 t@ @"bﬁdeWh'Is% mmt%@ﬁ@ane%lum%\ time of 30 min and a
teAp&aimé of BT FbsWﬂéd f é%ﬁilﬁﬂaﬂ%cFéb%e RPNVl oft@\/ﬁ%ﬁgluted from
| CAM 1. Lytical infection of I's was conpl e

DafoiFigyred Y an anti- DAF SCR1 rrAb bI ockade suggesti ng

that interactions with DAF alone nediate lytic

infection. In an attenpt to gain a better

%r@%’%ﬁ’@ DAF fetaingdntestivBy basis of the cel lul ar

| Nt enaRtdedpropdftior \Woela i

the ca Sgl dBcg [ ngi regltgﬁ ‘éoorﬁ%ﬁb‘%k@@é 'gge@&?@ﬁ%gga&ed to be
QRN @@E’Hﬁraédatrésﬂ' hat cell bored iriosatundemeiml speifipueateptor induced
conparisons reveal ed the presence of two unique am no

acid substitutions in VP3 of CVA21- DAFv which are

predicted to confer enhanced viral capsid interactions

W|th DAF. It vv| I I be appreC| ated by persons. sk| [ ed | n

' g, I e o o o s o .
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wi t hout departing fromthe spirit or scope of the
i nvention as broadly descri bed. The present

wepdsaswent s are, therefore, to be consi dered PCI/AUR005/000048

respects as illustrative and not restrictive.Cains 1.
An isol ated sel ected Picomavirus capable of lytically
infecting or inducing apoptos#8 in a cell
substantially in the absence of intercellular adhesion

dﬂphﬂcwlﬁorha(tlbﬁw\&hhhgei TNEorp4&re By | relatva efesd i (A 5|ﬁd|ng to and
wherei n_the sel ected Piconavirus is capabl

edlfuthn;n{r%@aﬂtger, prEace axprassedl PAFhPodgAM-1 exert on CVA21 infectivity,
rd@ieRYeRECHNAT Bhding afnacéénrlyﬂ@é@ai@r\/véraep&@rhed %isingh€HO-DAF and

&_' jrus accordin rein
GITANH oressing é%'?'*eanfh@ VA drieipg ohsirales.ngFlow cytometric

MafsRt Y@Rafd highi 'Iév@ﬁ'éx]érés&@h abMHAH rmdncA- 1 on_ the appropriate
ent rovi ruses i ncl udi Coxsacki evirus, Echov

e5iRd GEO Gefl shHaes: f$l€alaél@welﬁa/raqf§é%e'e¢aﬁvﬁ80.buougd to and eluted

fRﬁlﬂi RGN DWFT Hi5d ld:mat Bﬁltﬁé‘%urféééj oﬁ@{éitraf«réféétﬁd céus Th8ure 13A). In
Pi comavi rus accord |ng to cl whe

9eniasain rvugsu%utsdds%@at%'\ém rQRiV @A%@'W%dml%g displayed a
S@ﬁ%ﬁt I@eﬁt@n%fﬁhﬁbﬁkﬁlty%%sﬂ 010 be10008PRY KF@WG! l1’§B)‘ STo determine

QB Pi comavi r us accordlng to'claim4
W/?Efeeé Vfﬁ%f@c%ﬁ%%ét@hé@\rql ifestiyiteinliowing @lylion somerosssinked DAF, a

sTrhi%rEir@t@H@\Wésuémﬁlﬁg &, WithdDAP c%s@,Lliﬁkéd b%%t@aﬂnémewlth an anti-DAF
Picomavirus. is an Echovirus., 8. The Picomavirus

HRD i ghdy  Eiudiop from JraMe] wats r?@smﬁgvfr@rnsR? gells transfected with

|EalvPY I(RDSICﬁM 7) I\]hhmél?ev%% SrCR21 ﬁereﬂé]@te&'fﬁb?rﬂﬁéfﬂqrré&ptors at 0°C,
accordi ng to_ cl wherein the Picomavirus

uie; kefyve 15?((0ane'n2g°/oppfce%\ﬁ Yilks Wes @#Lﬂ%&%b@hdﬁﬁ@mors at 37°C
(W‘%@feﬁi NN heoviket, il ;fré'\ﬁousﬁy E’S%iér\ﬁéﬂ (rFugﬁ;ré MBR) bvpé1cglut§d from ICAM-

The Pi.comavi rus acco erein the

EPsRASeG (16S GesmdNi(Rb0: TalD 190 Gl sz gluted from cross-

naraéd)rm«m%xh;b.t@a adighifichnt %’f@étﬁ/'nt? (Bh@25R|TOII9Vg0/f1U§ cﬁw (Figure 14B).
menper, of the mgjor group of rhinoviruses_or _mn

Rsshlip thsy prﬁﬁ?%ﬁfr‘% leyels P DATRN e syacs Pﬁ@DdgébﬂrH Pﬁ'§ the lack of
nﬁf@cﬁﬂu@lmﬂm Wf’tﬁé Qiral dilite Eb?‘éé@é’é bkb‘?eﬂeﬁcé’fcﬁw,@ﬁlt (SKUiRY to ICAM-1

passagi ng a Pi comavirus not capable of lytically
QVRF Bé? nab%rqcemwetwrmmsw AN dhepgtseifgessi ng

cel | th 'aﬂ%tﬁ@rﬂdﬁ W hsdesithel refitile rs%@éﬁ&y BOcVAg1 %ﬁdﬁ@tts%urface DAF

Pi comavi rus whi ch i s capabl e ytically infectin

08 AN BRSO zSia Yians Wefes SpHE K GALIS] Ho GOPISAM-T gels or mAb

c%s%umkéd DA A tﬁetshuﬂ‘aE’é SR TRIR¢elid Bt 05C al Edhbithg FAMAEEE! unbound
or nodified, such site directed nmutagenesis or

VBiRBg clferepRing ceewntmﬂgm%ofa@fé%& recgpiockiacking SN eidPAfy SCR1 or
AR ACAM- R iorRtih -1) Cidkel é(!ilid ko de aJp'érop-Hé?e %Fd‘s@fhﬂﬁé(d BAF or ICAM-

according to claim1, wherein the sel ect
PO ING PEN BRSO ANILare AT AN omedt & mAfsitie RD-ICAM-

PEQICh&S nﬁ@”ﬂ%aﬁ@%ﬁ%tt bn \Ulslpﬁadd@OR:A/MH MEOUJQGCV-BLQQ (Figure 14C). In

Pi cornavirus accordin ai-m erein
cppRTin Herimantif Cﬁoﬁﬂﬁg%ﬂi:?ﬁgvﬁpuﬁl@ow&h iafy Agt-BAF SCR1 mAb at a
c%h&eﬁ{tr%ﬁlbt? Qs hdly ﬁse 6ANRYH BERfd reRELE %? %@r@%ﬂ%}%ﬁ %r(]ﬂ‘yfz)é?%AF bound

Pi'cornavi rus accor
GM?@Wewhlle mreaﬂrmﬂﬁemnAEC@edeetatml toriobnugima resultedrire thef expulsion of

B ERPL DXP o bbs Wghrd a5 VPSL6AL and VP2 V209

CVA21 can bind to DAF, retain infectivity and initiate productive infection
following delayed expression of ICAM-1

Having established that CVA21 eluted from surface expressed DAF retains a high
level of infectivity (Figure 13 and Figure 14), investigations focussed on whether DAF-
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18. The Picornavirus according to claim1, wherein the

sel ected Picornavirus conprises a capsid protein
wepwsdem3by a nucl eoti de sequence sel ected froPCT/AB2005/000048

group consisting of SEQID NO1, SEQID NO 3, SEQID

NO 5, and SEQ ID NO 7, 19. The Picornavirus according

to claim1l, wherein the cel | 48s a neoplasm 20. The

Pi cornavirus according to claim 19, wherein the
ei1eARiIAS Bolif ﬁ\aP’%ﬁeéb%@fFéié 9 tﬁ@p&h@@éﬁes&lof rTah@ral CVA21 infections.

I'cornavi rus according to claim b

The speaificnayestion te be egldiassad wae t@ﬂ&&ﬁ%@h‘%ﬁg? YTy sqqyggtered by
s HPE Sxprddbas DAFec R AN frftlate 6 ProdiREVA InfEHDER elltlllznﬁgjwrmai'ed induction

cancer, renal cancer, adrenal cancer, r% ver ca
of ealicuige IGAMznolids oppasalaarsepieddnelayriace 8é8f8aﬂ858£P“d°ge”°“s

ICANYEhroUdh8@Sthe TRIAERN body i8irBlafdlE Rw, viltiHg mu@t@nq@; the action of
St OI’THCF] nd intestinal cancer. 22. A nucleic acid

mﬂemmm citokinge GUh G tmOpE bP e TSt ARVICr eRd indgriaskia (IL-15.
Bls%[{e'rr?pql ysu"nﬂ a@&ts'uag A ehHSHAeng @RP%)@%s%lrignRE galsl (1ICAM-1

ant'l a t he absence of 1 ntercel | ar "adhesi on
nagmeaepmmrrrmuy re@avme) to Q¥A2TThéc infiestion cWere teﬁn%v%meexpress ICAM-

1ac5:rcglpgé EL?Sr él(;ﬁ déggﬁwﬂw ad &I Vebldfs) MY, & Qn@%% 'fcﬁloﬁnng CVA21

sin or complement ary DNA.
bindingbib csiefaee DAy Blow w@nm@mc :augly@agﬁa\@a&edowgw{)?arﬁ gvelp of surface

l!;:lﬂlill %)écﬁgs orC St JghéU&%Pﬁ@H?&’ohylnbféaEmﬁémﬁl 1ebels aﬁprommately

T ar “adh8sT on mol ecul e ,
16b npoosit sadegowujst inocwlgtien RFigorendoA)- usAqalgjtlor@éFfm @y@fnetrlc analysis

(il ) b UEGLIBoP ASEL BHRRIAMILRIdve bﬁprb?éfon on, of both ICAN

nce erce ar “adhesi on I ecul e-
and GD38uatt 24h post-dlahsduation fob theaRBFells b dhe apy@gg@tedpceptor bearing

?ﬁ%ﬁﬁ a%lgg |F1e Hlé‘gn@?grénﬁﬁ [LeNs ék&e%@%@ déf‘nparable between

St anti al
alilcsitm c\eremfnfecnw@ a@alyﬂ were peffasgied io ﬁ@n@%reﬂtée @vels of progeny CVA21

pﬁ'?f%égteﬂi) inhe p Eger{@at &ffa Peédj'l(ﬂu ML afd %ﬁ@ﬁzﬂecewreﬁ(bféssmn at

IS selecte rom human cancers such
timesbl) dhyo24hcaften virglupigdiog e endogengys DAE. Bdhedlls, mduced to express

Ié%L/PL ‘éf b35 of Qﬁ%e%ﬁer i 5!%&&5’[{6?\%1&1 EPRM p?&ﬂu%@& significantly higher

cancer iver cancer em a, el anons,
wirabyehisc@lppmlmatblysZOQ)édxﬁpmagecmlls dmlu,c@gi tope¥U8ss a mock receptor

(&ﬁggg?r’ r}]og'\-t?éﬂ%dﬁg&clsg(ﬁceﬂ%’_ﬂflb@@ 1% Cﬁfulﬂ-@ﬁ%ﬁfba%ﬁ’ of CVA21 in RD

cancer accor to claim
@fs trahsfueed to legpiees ICAMAt at §, 6, MPes(tpDéEﬂwg: egsulteq fecomplete

I{gm&atg?%@gﬁ?rp%* t %ﬁe %Hoga%)% éor% ead b c%‘ﬂrl Y 'Wé§obser\£d in cells

romt to claim 24
qmeafsmgém%cmnomdrmlsslucectﬁe||§()ﬁ9lurﬁs1l5ﬁ)g an isol at ed
Pi cornavirus capable of lytically infecting or
i nduci ng apoptosis in a cell substantially in the

RPsenge ph I}/ﬁg S Rbrh %Vre?ﬁ 'faﬁis@ﬂe RbIBR Wikt bvandaAbhAder cells by

toget her Wi a suitable maceut i cal |y accept abl e
@ao@apfrlewnuso%ﬂomlﬁemantlé@VAN PA&vhaceuti cal conposition
containing a viral nucleic acid nolecule of a

Pi cornavirus capabl e of lytically infecting or

i nduci n optosi s substantially in

AbscrseCBRET Rickowes Plirds SondS FNCRBradlant 4% fegpapy metanoma
4G SdpRLssiigt hl A RVblEas ﬁleph:almmﬁ&lluiacabbgptascerpiela:blllﬂar adhesion
exci pi ent _or t

melBHIES{CAM] Mﬁ?ﬁi@?%\/ﬁ@&ﬁ@@‘gffg f fhaFhe PR wenaave shown
t'ﬁfﬁfc h@bl@@&@étéé@\%&?ﬂ%ﬂv %trlernl ébg\lliFI:(S értrenoedrmedeptor specificity and is
effective ano an |1sol ate V|ru a

ale /iy nfeq Arabe YEPGIDPRTRATY HE L@@Y'os? DR8] 8 cBmpination of
§&F$é@lrptdr§| InNvthiststddye trRsaneRestbr expressie] wad mmﬁ@h%mma panel of
mol ecul e-

e wed ‘Eﬁi‘d%‘?? 3 QgeS Betesoran tige ﬁ%ﬁrﬁ%ﬁ es flom derived
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31. The nethod according to claim30, wherein the

neopl asm a DAFexpressi ng neoplasm 32. The nethod
w@emensglioayg to claim 30, wherein the neopl asm i BCT/AU2005/000048

sel ected fromthe group consisting of |ung cancer,

prostate cancer, colorectal cancer, thyroid cancer,

renal cancer, adrenal cancer,4?iver cancer, |eukenia,

nmel anoma, pre-cancerous cells, oesophageal cancer,

fione Aatnan dneest cartiesd (MDANMBI57, QUTA- l\/ﬂ3?15GaZREFS-1)SHlPé‘@S%nan cancer

a 3. A nethod for treatln
R IR LOV B 0AMAIE ugE . e proaie RendREdH G, (DUHd5, LNGaP,
Flmi)lwd th@epilinsameplerdcantes t&[s (lﬂ-@'ltlgSt hF—Z@HFWWdZOWAs determined by
acid nol ecul e der

t|v d
B e et anpleyBi G Ed v elarigaan piaieast 313 ovarian, 213
proﬁtatetarﬂgﬁm tolon datden gelknRE OWhife alNwaveadell lines were found to express
}Wﬂfﬁ % ¥@Ak% in tﬂS absence of intercellular adhesion
e¥eP under conditions which result in
vi rus- nedi ated oncolysis of cells of the neoplasm 34.
The met hod according to claim33, wherein the neoplasm

a Dﬁ%e@géﬁﬁlen@h tgﬁe neop'?’EFv L& blsl’rsg% @ggcggrc el nlﬁ ecapac:ty than

claim asmi's
tlgatonpthedﬁ‘éA%t Papnesfl straimg (Bé‘leerDAprmst adeel tnanlﬁzellenge the panel of

b?%s‘?rcﬁféh% rﬁr@&‘éﬁerané EOI6P e RO cﬂlgmﬁ\g cro&é&ﬁﬁ %ﬁ%mmatlon revealed

nal I ver cancer,
thatealt dwelve dl]sVltl:@Idugureee@'tqﬂlaagmhlwnba@tmrm OAFRvadisplayed a rounded
play

pﬁ@ﬁ‘&g e gc%ﬁégéc&r@ﬁ&cgfr eyt ﬂm? %ﬁ%#glﬂg c+l aé%qz 1n};:ewsd%a81 In contrast,

an | cornaV|r
cytepaitid eftecdwas mlycmhsgr\adcxp’dy)ﬁ)rs?/llm canmdnjs cells lines challenged with

t@?éieﬁlﬁg si’lJ H&ﬁv&ﬂ?? (ﬁ%ﬁ?@"‘l?ho éQLb el l%Lf t {-‘; oa}l%olytS ic capaCIty of
G tivdine demonstiaded tiat £\W2dHRARY ampbﬂmdllﬁmh&cﬁ@’f bv#tdrs of >10°
Tbﬁl?smnﬁlrbf AU E ge? éc?ﬂ'l\r/lﬂg 'c@h'&reg a\Plﬁpe %8%\{,&% paren Ly strain induced

sgmﬁlga@triyﬁ?calrlchtlolm (’E‘rﬂ? 'WZ!EWYDB imfonlyn7/é2 cahtarbas caldhesi (8 breast,

Pt o SR oo BRSPS 838 s cosarve it e
cgl| lmslmrmmgdaq@ﬁgxbb anﬁomlryss lof:atlnfe;cel ICARL i(BR-78F1, DOV13, OAW-42,

bst ly.in, th ]
CABSBRPBRIR 05 Dol BSR4 Bl BBt woe
thesetded hnanfuafraafeamlg infected nind CYARBMARVO Ast ardatheepries@icedof surface
9 l t f lyi
ORETRLEE LA T TElyysdy IR, o bRt Mg one
sfaalnetlm straini is thbe ateniyamprerbifective lRH&lﬁﬂgpw brbaltl@lf range cr)]f human
th the inocul ant suc
ﬂat l{h(%ﬁlhﬁ%%ﬁ?g% %%85%98@%\2 aﬁ%" into contact with
the manmal , and the virus is an isol ated sel ected
Pi l f [ | f '
Vi naad E8 QHSHERRT 2P pretele Senpdrati by SMAF A e
absence of intercellul ar adhesion nolecule-1 (ICAM1).
40. An isol ated selected Picornavirus in the form of

CVAPAe P @ta Q@lfnbﬂﬁpat&? fh%’ft @é\/\/%éf)/??/ %{%‘&lﬁ@él&%&?ﬁ%@%\%@ targets

Picornavirus in the form rains s
hymamrameerepsotals espressing l@A\Mﬂ agior DAB pp1tba celﬂm. divdexamine

RREOheaso T -
WVar oTar PS‘téy éﬁ??}]q?tlékgbié O> Nodi i ec'el Ec;n&hﬁe{ ,"? is. predictive of

CYAd ARy s dieti-cances themamsitis 52 vwgswe1%wam0wedaemmeutnc effect of
CVA21-DAFv on prostate tumor xenografts. SCID mice bearing preformed PC3 prostate

xenografts (50-100 mm?®) received a single intravenous dose of CVA21-DAFv, CVA21
parental, or PBS and the tumor burdens were assessed over a period of 42 days (Figure
19). Significant reduction in tumor volumes of mice treated with either CVA21-DAFv or
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<160> 8 <170> Patentln version 3.2 <210> 1 <211> 2637

<212> DNA <213> Coxsacki evirus A <400> 1 at gggggctc
WwW@ayso08wanc t caaaagacc ggtgcgcacg agaat caaaa CRETYUAYSD00048

60 aatggatcca ccattaatta tactactatc aattactaca

aagat agcgc gagtaattcg 120 gccactagac aagatctttc

ccaagat cca tcaaaattca cggaac®fgt taaggactta 180

at gtt gaaaa cagcaccagc tttaaattca ccaaatgtgg aagcatgtgg

cOh3f ?QF&@Q w0 opet9taadaarigant {resst foﬂ@ﬂ'hgaﬁrbpadmlmstratlon For

accattacca cacaag ct aat gct 300 att
ethtcgregaeyisy t'@cf@tc&dﬁag@ wﬁhaaﬁgm ee'ﬁ@a&seg&aigaefe PAgh Uightreatment

as?ﬁ%%r%r%l: GAYDER réAeddRés 9% pdramliRamPasSeAB@tHd Uaiodrsity Animal Ethics
CCCtagaatC ggt gtcttgg 42

ctacct caa
cgtyiieggadimia raéewad@rabﬂ@déag?@@ﬁ’xﬁﬁi‘@ ¥gd &93‘94%8 TCIDso/ml) were
t%ée { {5RH5H FOPE DLBAER 2§ 28ia24 tHaferlfIaRts CinteGis! St@RmRdd by lytic
gtccag 540 tgcaatgcct caaaatttca ccaa
vita aj@qlgtty assewat(@aﬁ@@é shyay Thepedesy dﬁ'@‘@j%gfg%c at CVA21-DAFv is
%%3@5%999 thE AL ¢RrdRdI AWttt M rédWinP & Gurid@baeied adf human
gagaggggcg gtgagttcac aaacacctac aacccatcaa
pepstateenageaitsagt gaggge 720 agacaattcg cagcact aga
ctatctgctg ggttctggcg ttctagctgg aaacgcattt 780
gt gt acccgc accagatcat taacttgcgt accaataaca gtgcaacaat
cgtggtgcca 840 tatgtgaact cacttgtcat tgattgcatg
gwa at aactgggg cattgtcatt 900 ctaccactgg
cacccftggc ctttgctgca acatcgtcac cacaggtgcc tattacagtg
1.960 Eo@a@m@@&ﬁ%lﬂdﬁ@f@f@gé agaattcaat ggattgagaa
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ICAM-1 demonstrate a reduced degree of viral binding, than in environments with two
receptors expressed individually (Figure 3). These findings suggest that high level co-
expression of multiple receptors may indeed be inhibitory to optimal Iytic infection. It is
possible that the close proximity of DAF and ICAM-1 when co-expressed on a host cell

surface results in steric hindrance causing a reduction in the availability of the receptor
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re@orte@%%t\%%] %E a@jg eli\rdoﬂ% Etr@ﬁ? oL%ot%ﬁH rl%l.ﬁh %‘l’srea% Wirus (FMDV)

démunsl;ieajmg;ltl}at SEus beatesaQanLee(blbme&e@dfaﬁzg@sjggthelr cellular receptors.

Here we confirm that in the absence of ICAM-1, MAb cross-linked DAF can serve
as a functional internalization receptor for both prototype and clinical CVA21 strains
(Figure 4). It has previously been proposed that entry of CVA21 mediated by MAb cross-
linked DAF occurs via caveolae, in contrast to the clathrin-coated pits entry route
employed during viral interaction with ICAM-1. The CVA21 entry via caveolae containing
the cross-linked DAF hypothesis is supported by evidence indicating that MAb clustered
DAF is endocytosed following recruitment to caveolae. A possible role for DAF
interaction in caveolae mediated CVA21 entry has been confirmed by recent reports of
cell internalization of a DAF binding strain of EV11 via lipid rafts and/or caveolae.

The widespread expression of DAF throughout the mammalian body offers an
adaptive advantage to viruses which display a higher affinity for DAF and can utilize this
receptor for internalization. Such viruses may have an increased pathogenicity
compared to other strains due to the expression of DAF on erythrocytes offering DAF-
binding viruses a readily available vehicle for travel throughout the human body.
Interestingly, serial passage of Coxsackievirus B3 and B5 isolates in polarized epithelial
cells (where their natural internalization receptor, the coxsackie-and adenovirus receptor,

is located in tight cell-cell junctions and DAF on the apical surface) selected for DAF
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Asn Asp Asn 405 410 eu Se
A e R N pegfousl eI niag '%ﬁ@ 1448print and the
d%%nﬁ@@ weYs seét%rb@lﬂhrgﬁ hdukt S/P'ﬁhNF?thnd.W3G Re§iHued censtituting the
Leu Asn Tyr Tyr Thr 440 445
|GAN-1a5ogtatiRE WeFR cqusﬁ;@rvggdn PRin @géorgos/pgé?uybﬁ?daf%ra%%nd all clinical
ls%%q)es'\@iceﬁi for Btin&haid 418 I#VPZL(EIQUI:GEE) S&r pdeitionSKa8 ¢t\GP2 the amino
Al a Lys 465 470 475 Pr Pro
aglylgsuhgtﬁumr*alsweYah_tg lf\lqgsycom?rvpﬁl\ée an ‘Ptfegt'f;h/ﬁf A@g swglcance in the

ér%érrﬁ@tﬁ)nLSP ttfd YCARLh grfdhrgefsltegerCWéal Seslatee#2REI01 Alvaich exhibited
lie Ser 500 505 51

stgylglcmtdytnggtmgﬁn /@%F % em%s%sa Réhr ll\é%;gt g{tr@s%gat%ghe remaining
c rf]@al |§&at-5§r pé%%s%%bg%yéf @i neoliiig  Ahighdeseobéervedabeteen all clinical
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alePnihvaePesrloahe ROUPECSEly BHE BatesgolsRdua) © addiiona
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s Leu 565 570 575 lie Ala Ar
o(;}supmgﬁlqr@; gnHhe e,n@ﬁn@grDN: Asppe ph@@otg%q) egggltegg%y Eg%tes #275238
a@ﬁtz A?YS 8 %{%ate%eﬁv viddcdlirpasSade ditthe AliicAHOVASarisdibtes possessing
the elevated DAF usage phenotype in environments of both high DAF and ICAM-1 may
exert pressure for the bio-selection of virions with enhanced ICAM- 1 usage at the cost of
reducing functional DAF interactions. Generation of such populations of virions may
yield the identification of key P1 amino acid changes responsible for the altered receptor
usage phenotypes.

A possible explanation for the reduced DAF usage of isolate #272101 is supplied
from a report where bio-selected EV11 variants that had lost their DAF binding
phenotype possessed specific amino acid changes in the BC loop of VP1 and in the puff
region of VP2. Our sequence analysis revealed the presence of such unique differences
in the BC loop of VP1 and the puff region of VP2 of #272101 but not in same capsid
region of the other CVA clinical isolates (Figure 5). While not shown to be conclusive, in
the environment of viral attachment/cell entry, these observed 13 amino acid changes
between all clinical isolates and the prototype may potentially play a role in the
development of the enhanced DAF usage phenotype. However, while not addressed in
this study, the involvement of additional changes located at other regions of the viral
genome (e.g. 5’ untranslated region) in mediating cell lytic infection cannot be discarded.

A significant difference however, between the DAF/EV7, DAF/CVB3 interaction
and the DAF/CVA21 interaction is that DAF SCRs 2, 3 or 4 are involved in EV and CVB
binding, while DAF SCR 1 is involved in CVA21 attachment. Given the overall structural
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a c,t caagagacc tgcgcacg agaat caaaa
Bertie s el G et i ek eleh eapeidrs B Betfne@rserved win respect
tadid potagre segat Wr gﬁ@ﬁeaékﬁeégs 266 %%Ctg@(tgéfé cgg%rf?%es in the
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tca attacca cacaagaa}gc agctaat gct
g‘? %@? dre Ty&gfrgagtog grost arepakly aataar&at"g QEPa%%?QQa@ bumans. The
cagaitg bagRA2BEdutilize both DAF and ICAM-1 for attachment and/or infection of host
cells suggests the conservation of an advantageous phenotype allowing individual and/or
multiple receptor usage, thereby extending the tissue tropism of the virus and
significantly increasing the chances of productive infection.

1l Bioselection and Molecular Characterization of Coxsackievirus A21 Variant

As it does for many other enteroviruses, DAF serves as an attachment receptor
for the prototype strain of CVA21, although ICAM-1 is required for productive CVA21
infection. In this study we describe a variant of CVA21 bioselected in vitro in ICAM-1
negative cells, which has acquired an altered and expanded cell tropism (Figure 6 and
7). Radiolabeled viral binding assays presented herein indicate that despite multiple
passages in [CAM-1 negative RD cells, CVA21-DAFv retained the capacity to
independently bind to either the N-terminal domain of ICAM-1 or DAF SCR1 (Figure 7).
In environments of extremely high levels of surface-expressed DAF, (i.e. CHO-DAF cells
selected for maximal level of expression), both parental and CVA21-DAFv bound to DAF
at similar levels, while only the CVA21-DAFv attached to RD and DOV13 cells which
exhibited significantly less surface expression of endogenous DAF. In accordance with a
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ﬁse?eférse? ngp %ur(griging%e,r ng)l'{eootq/l% cflf\)lsgrvgg l'c':aggig n%&tgtions were located in the
previously determined ICAM-1 binding footprint, which is postulated to span the north
and south canyon rims. The observed mutations of CVA21-DAFv are predicted to be
located outside the capsid canyon in the VP3 a-helix (CD-loop) surrounded by the VP2
EF-loop and the C-termini of VP1 and VP3 (Figure 10). The two mutations are predicted
to be in close contact with the C-termini of VP1 and VP3 via interactions with VP1 R270
and VP3 H329. It is proposed that the observed mutations in CVA21-DAFv VP3 may be
involved in enhancing the conformation of the VP3 a-helix and the C-terminal region of
VP1, which corresponds to the DAF binding footprint on the surface of EV12. Such
conformational changes would result in better contact between the CVA21-DAFv capsid
and DAF. The postulate of an increased affinity between DAF and the two-fold
depression of CVA21-DAFv virions due to the presence of VP3 H96 and A101 is in
agreement with the finding that it is more difficult to displace CVA21-DAFv than parental
virions from surface-expressed DAF by challenge with an anti-DAF SCR1 mAb (Figure
8A). Low-passage clinical isolates of CVA21, which to varying degrees can lytically infect
DAF-expressing RD cells in the absence of mAb cross-linking of DAF and ICAM-1
expression, also encode VP3 H96, but not the A101 mutation observed in CVA21-DAFv.
In comparison, the prototype CVA21 strain encodes VP3 R96. The enhanced capacity
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lie Pro Leu Asn Asp Asn 405 410 415 Leu Ser Lys Al a

Pro lie Phe Cys Leu Ser Leu SéP Pro Ala Ser Asp 420
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d\ferladléwbel“éwC\TA(m tﬁhﬁ%ﬁméét@ #den Idb surf4de DAF r@lé/cts‘ierrutatnons within
b 8 Phe Thr %f_ zu Phe %ﬂ ¥ i\e Met 450 45

the GRRTICRPANG FraiRg (Rthey an'uwa erd ot affer il QS@?mIﬁrVQQ'PP%)

G y %%sﬁﬁk@Alé@pdﬁlﬂz Ely%r@fq% lgn %‘B\eﬁgto%g (&&3&;1 occurs at a
sﬁs\perLrate Bay thatumédiateGeta BAMAYiatetstioMstwiladheAlell diitr9 suggested to

5 i iy Mol e e e B o of oo

(DVAZTI' mccm;sswﬁlmtT%‘teéﬂabieTAmaﬁt‘oga fbrenatieh e\r‘m isPphestlated to involve
Ser Thr Pro Met . Phe

Bileolof = Barel Ay &de s ritdmilfatelas tESBrEner ST aggla DAF-binding
Stedin Af GV e LAtechrisrg oABV TR itSeécdpisr dcifﬂ &eﬁheﬁcau §6ﬁace results in
ﬁé,grl %‘uq_grglgiégd g%?sugpgstgpg A{ggmtggq) vggl5e@t@¥) m@ﬁ smpllgr manner as
;iretbty‘b"egCVAIZ‘l SRédigled &Mty ﬁarcraéb”-hrﬂea AR, sﬁllovm‘ﬂg nﬂt&;l cross-linking,
508 ispoptilelge i o RHesoplid Gid I aBbE TRy o ool surface,
tBereb@rgndaring Aells bhﬁ:eBﬂlﬂe%ﬁnfé&lbn\@,J thWroﬁyﬁerJ‘VAﬂ 93|nd|ng of the
5o PSR oHAb i bbb £ bbbl formetoncs
MAlpartibles (Egarever). AlgoskibR d:@Hana86n R hid ihdiAg,Ns B8dt iAsimilar fashion
%6%@8%%1279%%%%5%@' Worseaaoli BRI Goei Gl Baspessing the
\luw HQBg’eéiﬂ@e)L}f% CVJNZgmwrldiﬁ?caﬁééﬁe\%{/elg%hégﬂkgﬁfF and thereby
g%rh eﬁw lrlﬁpdh%é;,ell by a mechanlsm related to the artificial action of cross-linking
mADb. The apparent lack of detectable CVA21-DAFv A-particles eluted from the cell
surface does not prove that no A-particles are being formed. A-particles will fail to
accumulate if the subsequent uncoating events occur a faster rate than the initial DAF
mediated conversion of 160S to 135S particles. EV1, which uses the a2B1 integrin for
cell entry, binds to the functional o2l domain of the a:2B1 integrin in the capsid canyon.
Despite being a classical canyon-binding receptor, the EV1 interaction with a2l does not
result in viral uncoating, in confrast to binding of the soluble forms of the poliovirus
receptor to poliovirus and ICAM-1 to rhinovirus. Interaction between «2B1-expressing
cells and EV1 has, however, been implied to mediate conformational changes of the
virion, but it remains uncertain whether additional cellular molecules are required for EV1
uncoating. In a similar manner, it cannot be ruled out that additional cellular protein(s)
are required for CVA21-DAFv uncoating or if the presence of the mutations in the viral
capsid may destabilize the capsid and thereby evade the need for a receptor mediated
conformational change.

The capacity of CVA21-DAFv to lytically infect two cancerous cell lines of varying
phenotype and tissue origin (RD and DOV13) highlights that the acquired use of DAF as
functional receptor is not restricted to the particular cellular substrate employed in the

bioselection process. The expression of DAF and other complement regulatory proteins
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tméa@gﬂ@@om%éﬁ@n&&%w ©°-cgt gt aagac agattaccct
gggt aattca accattacca cacaagaagc agctaatgct 300
attgttgctt atggtgagtg gcctacttac ataaat gact cagaagcaaa

oo PSSl SR
caagfgiaregray injgragtirngawi appear gq Many \@%erb B‘Eoé?;t&ea?@d clinical

|S%Pc}q ed. t IDHCaRRNES Bt gjm113e>®9@o@,¥oﬁcéﬁ@aﬂ%@9@d§sgmked DAF, clinical
ataccat tcatgtccag 540 tg caat%%%t caaaatttc

|5®M@gfg§\5621,ttgglga@g eaqre]s; @glﬂlgge; g&{l Mtlﬁtlrgegtm possibly by cross-

b, GRbpiaCadth ti
aa@? %{Fg\g? S@%%?S%gg%ﬁ%gﬁﬁ?gygt ?-{a%%@gaac acpl w@Escriptions

oh Bédcintaragfione derariane/eus sktiemh§H OVirplg |%g§ ,g {eLCZJ functional roles for
@gig&grﬁug .ﬁfeéﬁéﬁ RAlehABEE S tBBESMInGC %ﬁ@eﬁ&aﬂé&%ﬁﬁié from many

cccgc accagatcat taacttgcgt accaat aac

sgxd@gsamatlgqt@gggmtg@yﬁalw tlategqcélgg%tls cthat t%Fc a{pnctlons as a viral
s%?@éétr%‘ﬁ@ﬁ GeBEABAAREEBY HrhBALIAG braf Préthntibh B08dditional functional

“ctgccactgg caccéttggc ctttgctgca acatcgtcac cacaggtgcc
intatnaligag reFep®iaiccat t gcac ccat gt gcge agaat t caat

ggat {9300 AGA WeAESHME AR UK thel BNF-ISiAGIEG HchBC and coxsackie B

caacaatgaa tacacctggt t ccaat caat tCCtC&C&tCt atgact

G080 virugse OA2T Giscta Gk NRETINEL SER G 1) Studies
SAPRMAGAL ALY BERRYsidL Parameters, such as tlme, temperature and pH on
the elution of CVA21 from DAF, highlight that CVA21 particles are eluted relatively
rapidly from DAF, and this elution is susceptible to increases in temperature and pH
(Figure 12). Elution of CVA21 from ICAM-1 is characterized by a dramatic reduction in
iral infectivity compared to virions eluted from DAF (Figure 13 and Figure 14). CVA21
virions eluted from ICAM-1 undergo irreversible capsid conformational changes as a
result of receptor binding leaving them incapable of binding and initiating lytic infection.
In contrast, interaction of CVA21 with mAb cross-linked DAF does not result in A particle
formation. A conformational change to non-infectious A particles upon receptor binding
is characteristic for numerous picornaviruses such as PV, major group HRVs, and CVB3.
The capacity of DAF eluted particles to remain infectious is most probably a result of the
inability of DAF to induce CVA21 capsid conformational changes. CVA21 particles
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capacity of CVA21 to bind to DAF (on ICAM-1 negative cells) and remain in a infectious
state for up to 24h. The retention of infectivity allowed DAF-bound virions to undergo cell
entry and subsequent lytic infection when presented with delayed ICAM-1 expression

_(Figure 15). In the absence of detectable changes in cell cytopathology, relatively high

levels of infectious CVA21 on monolayers of RD cells and RD cells transduced with
adeno-CD36 (Figure 15C) persisted throughout the course of investigations; most likely
due to residual viral inoculum bound to DAF retaining infectivity (Figure 13 and
Figure 14). Alternatively, it may be due to the presence of a sub-population of virions
within the CVA21 prototype preparation that possess an enhanced DAF usage



10

15

20

25

30

35

Asp Ser Gu Ala Asn Pro Val Asp Ala Pro Thr Qu Pro
Asp Val Ser 115 120 125 Ser Asn Arg Phe Tyr Thr Leu

w@RwsBgm93val Ser Trp Lys Thr Thr Ser 130 135 1BOI/ADZ005/000048

Gy Trp Trp Trp Lys Leu Pro Asp Q/s Leu Lys Asp Met
Gy Met 145 150 155 160 Phe @ ¥ Asn Met Tyr Tyr
Hs Tyr Leu Gy Arg Ser Gy T';:) Thr 165 170 175 lie
Hs Val G n Cys Asn Ala Ser Lys Phe HHs An Gy Ala

ey . ABWinbSGodOlnKifRy ofbAF lagy rlntfzﬁm rDsiBdeqitet &/abw infection, a
Prerioths. b e ! 00 205thr Ser
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' n Ser
chkforp i BARVBTPrBr ot iG5eviRS Pradie 166 WP Wik anagady ranspor
v’e‘ﬁﬁleZt&Bau@&&@&o&%lth&gg cl)lbfgstéddsglérﬁg Tbaﬁﬁébv'éklﬂhe(ap h%ﬁ?tevéurface and
ro Leu Al a Phe
iporiih CaGromGna I vhe e Brr el gulasn Sxagsion of ICAM:
134 BnBAtcedhn the @reéémeg?ﬁzfgnﬂg%m%? ﬁt@n@s‘ht\%ﬁ%sﬁlﬁ@o@ ﬁecrosm factor
T e Pro Va |
(J@?@ %e%‘dé\snge l'Y_EIH'?"" l@x) ~18s n DPARG madirey fuman rigaviisoineegons, infected

c8fd GeasEheudte Ucytdlinese rwHig ﬁ%@la%‘eerﬁaﬂc@rloﬂl\ﬂ’-1%prﬁssmn on
S%”‘P—ir“'tdeu Pro Asn 355 360 365 Phe Asp Val Thr Pro Pr

Mg eelisro Gy Gu val Lys Asn Met 370 375 380 Met

G u ey Bt plesnted hefsip, M.mh%t'é ﬁ]aj%? %lé/%tf D%?P“dvﬁ‘ir@ CVA21 lytic
385,390 395 400 Gy Lys Val
’ﬁ 'OWE teyact g @ W%JGEE%F'%WCQB@ Asqlﬁla@ﬁhmwmmawﬁectlous state

aWwatingthe Spporlingty berecéﬂf@]t ia E@NM%fntéﬁﬁHhoﬁ@r lfh;EomﬁétiProbable that
%1@&5&%}% ééf?@s%&% %)q n]r&nperqrq?f:J times, d|4rl4ms;g gei5nfectionag indicated by
th@feléﬁv&ly%%brt"&g@lir@' & Bih&ind ind RiGiche Wby dekf thEt ¥IuBR from DAF is
not éetrlmgn’tAéIStSo the capacity of CVA21 to initiate productive infection at a later stage,
and in fact increases the chances of this virus achieving host cell entry by at least two
distinct mechanisms. Firstly the virus can bind to DAF and elute while still retaining
receptor binding capacity and hence, cell infectivity. Secondly, CVA21 can bind to DAF
and wait for the availability of significant levels of ICAM-1 expression on the same cell or
proximal cells to allow viral internalization and subsequent lytic infection. In aspects of
both viral evolution and pathogenesis, the capacity to bind to DAF must be viewed as
most advantageous for the prototype strain of CVA21 and other DAF-binding
enteroviruses in maximizing cell infectivity, a phenotype that is retained and even
enhanced in virulent clinical CVA2| isolates.

IV. In vitro lysis of human breast, prostate, colon and ovarian cancer cells by
Coxsackievirus A21 DAF variant (CVA21-DAFv)

The work presented here describes the specific oncolytic capacity by CVA21-
DAFv, isolated by an in vitro selection approach. Using a panel of twelve human
cancerous cells lines, we have demonstrated that this bioselected strain rapidly infects all
tumor-derived cell lines tested. In contrast, the CVA21 parental strain, from which the
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While CVA21-DAFv displayed oncolytic activity against a broader range of

cancerous cell lines than the CVA21 parental strain, a single dose of the bioselected
strain was equally effective in reducing the tumor burden in an in vivo human prostate
xenograft model. Taken together, the evidence presented here demonsirates that
CVA21-DAFv has the potential to be used with great efficacy as a bio-therapeutic for
numerous heterogenous cancer types.

SUMMARY

Low cell culture passage clinical isolates of CVA21 have been shown to bind DAF
in addition to ICAM-1 with the DAF-binding phenotype, therefore, not likely to be
acquired from multiple passages in cell culture. Increasing evidence for a more
functional role of DAF in enteroviral infections has been demonstrated by the enhanced
DAF using phenotype of such clinical CVA21 isolates which possess the capacity to
lytically infect DAF-expressing cells in the absence of anti-DAF mAb cross-linkage or
surface expressed ICAM-1.

We investigated the nature of the receptor usage of a variant of CVA21, CVA21-
DAFv, bioselected to lytically infect ICAM-1 negative Rhabdomyosarcoma (RD) cells.
We showed that after multiple passages in DAF-expressing RD cells, CVA21-DAFv
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cacccttggc ctttgccgca acatcgtcac cacaggtgcc tattacagtg
960 accattgcac ccatgtgtac agaattcaat gggttgagaa

acat caccgt cccagtacat 1020 caagggttgc cgacaat gaa
cacacctggt tccaatcaat tccttacatc tgatgacttc 1080
cagtcgccct gtgccttacc taattttgat gttactccac caatacacat
acccggggaa 1140 gt aaagaata tgatggaact agctgaaatt
gacacattga tcccaatgaa cgcagtggac 1200 gggaaggt ga
acacaatgga gatgtatcaa ataccattga atgacaattt gagcaaggca
1260 cctatattct gtttatccct atcacctgct tctgataaac

gact gagcca caccatgttg 1320 ggtgnmmatcc taaattatta
cacccattgg acggggtcca tcaggttcac ctttctattt 1380
tgtggtagta tgatggccac tggtaaactg ctcctcagct attccccacc
gggagct aaa 1440 CGcaccaacca atcgcaagga tgcaatgcta
ggcacacaca tcatctggga cctagggtta 1500 caatccagtt
gttccatggt tgcaccgtgg atctccaaca cagtgtacag acggtgtgca
1560 cgtgatgact tcactgaggg cggatttata acttgcttct

at caaactag aattgtggta 1620 cctgcttcaa cccctaccag
tatgttcatg ttaggctttg ttagtgcgtg tccagacttc 1680
agt gt cagac tgcttaggga cactccccat attagtcaat cgaaactaat
aggacgtaca 1740 caaggcattg aagacctcat tgacacagcg

at aaagaat g ccttaagagt gtcccaacca 1800ccctcgaccc

agt caact ga agcaact agt ggagt gaata gccaggaggt gccagctcta
1860 actgct gt gg aaacaggagc atctggtcaa gcaatcccca

gt gat gt ggt ggaaactagg 192 O
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cacgtggtaa attacaaaac caggtctgaa tcgtgtcttg agtcattctt
t gggagagct 1980 gcgtgtgtca caatcctatc cttgaccaac
WO e@bog®aga gcggagagga gaaaaagcat 2040 ttcaacaRGI/AU2005/000048
ggaat attac atacaccgac actgtccagt tacgcagaaa attagagttt
2100 ttcacgtatt ccaggtttga tcttgaaatg acttttgtat
tcacagagaa ctatcctagt 2160 ac®gccagtg gagaagt gcg
aaaccaggtg taccagatca tgtatattcc accaggggca 2220
cgcccat catcctggga tgactacaca tggcaatcct cttcaaaccc
tcttc 2280 tacatgtatg gaaatgcacc tccacggatg

tcaatfcctty caa cc 234 ttc

tct acgat 99 cggggca%gégdéc? '@8 Vg (é%‘)gag? g%@&téc @M{f@%{m& inducing

BDop0siggingaca grubktantiallygint theaghsgince adfainteadayalat tddhesion molecule-1

1 §t agc agttagagca 2460 gtaaaccgca gtaatccaca

( acaat’acac acatctgtga gagtgtacat gaaaccaaaa 2520

cacatd cggtyiat C t

agaacagr g 2adn nanne ARG £ ROTAMAPR tnp SpRERAMRmavius
@wg%g@féxglcaum l@fﬁ@tlm@a ceuatmugh @@av-accza@atnm f@m:éDBl?Bon the cell.

<212> PRT <213_> Coxsacki evirus A <220> <221> ni sc_f _ .

eature <223 Figgmavirug pepprdigpds deiey darwirselinghe Picornavirus is

a
s\@/%:ctérde |rfrb§|f_1h ?r?éé‘ﬁrq&f_ﬂ" g:oﬁ@‘sﬂ% H Aﬁroﬁ% aﬁd 'Vahnc%g Iéélggeg 8trams of
eﬂ?r%WS%I“CWE‘QQ%SA@W@W? E@OVW\& Pofievinus nurigjassified emtaroviruses,

a Ser Asn Ser
FiHuﬁJvﬁ%rJ PE%GC%Q\HI?L% %Eg%(/lédg %&@‘?%gg?\ﬂr 45 Asp Pro Ser

Lys Rhe Tl’ﬂheG’iéoﬂ?iéOlrl)@'acédféln@S@ &i8ith 'thwﬂe‘?éinl—t‘ﬁ% IIJ%rnéQrus is a
55 60 Ala Pro Ala Leu Asn Ser Pro Asn Val
C&GeNRYINgSr Asp 65 70 75 80 Arg Val Arg Gln I|e Thr
5 9 5 Ala

A Ren ABeeTaI oot i, ShBIeT e honseviis is type
AI.|e Asn 100 105 110 Asp Ser GQu Ala Asn Pro Val Asp
Ala Pro Thr Gu Pro Asp Val Ser 115 120 125 Ser Asn
Arg Bhe TyiheTRicolavir@ ac@edinyab d&im Ay vheyesin Tthe JdéXsackievirus is

40 Arg Gy Trp Trp Trp Lys Leu Pro Asp
cﬁ%ga%%%%é}ig Met Gy Met 145 150 155 160 Phe Gy
G@n n el T . .
G0 50 e Tt i Gt oSl B e i o
Ephevitdss G n Gy Ala Leu Gy

8. The Picornavirus according to claim 7, wherein the Echovirus is Echovirus
6,7, 11, 12,13 or 29.

0. The Picornavirus according to claim 1, wherein the Picornavirus is a

Poliovirus.

10.  The Picornavirus according to claim 9, wherein the Poliovirus is Poliovirus
type 1, 2 or 3.

1. The Picornavirus according to claim 1, wherein the Picornavirus is a
Rhinovirus.

12.  The Picornavirus according to claim 11, wherein the Rhinovirus is a
member of the major group of rhinoviruses or minor group of rhinoviruses.

13. The Picornavirus according to claim 1, wherein the Picornavirus is
bioselected by passaging a Picornavirus not capable of lytically infecting a cell without
ICAM-1 in a DAF-expressing cell line without ICAM-1 and recovering the selected
Picornavirus which is capable of lytically infecting a cell without ICAM-1.
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180 185 190 Val Phe Leu He Pro Qu Phe Val Met Ala

Cys Asn Thr G u Ser Lys 195 200 205 Thr Ser Tyr Val
w®e005/0971931 i e Asn Ala Asn Pro Ay Gu Arg Ay GgI/21LB005/000048

215 220 Qu Phe Thr Asn Thr Tyr Asn Pro Leu Asn Thr

Asp Ala Ser Qu Gy 225 230 235 240 Arg Lys Phe Al a

Ala Leu Asp Tyr Leu Leu Gy 8r Gy Val Leu Al a 245

250 255 Ay Asn Ala Phe Val Tyr Pro Hs Gn He He

Asn {eu Args PRbmASIRULARoRfRy B/dkifsT) whekeiltiie Fﬁbbrnbiv@s is altered,
Val Val Pro Tyr Val Asn Ser Leu Val H e Asp

meigdcyismedifiedy guchyas by sitendirectad mﬁige@p?m,_?ré)ﬁaggq_fn a cell where

éFEgé RrieAnkY idbBcrdbyiie 18R aRiICARM dhtbodhe Ala Al a
Ser Ser Pro @n'Val Pro He Thr Val 305 310 315

320 1T5W Hl'ﬁ’e ?ﬁho@rr?;/lguégg%cd@ﬁgg ThelafGh v, Rherehs theGejedtexliPicornavirus
€ r Val P V i s.G.n G.
ha@*eﬁf‘ it n g8 oRERrersaPeHl eotap Sufpake i Bigpbeste

Leu Ef?e ﬁlﬁe ?g%org%&%beg: %ﬁigngigng @nﬁ 1%2 w ?Qn 94@ Ff_\#c?mavirus is a
ChlsaickiedirUa eonprisingl an Mtdrationsin Ascapistett pratei ﬁﬁctSQBO'OWEVM VP2 and

V%u Leu Ala Gu He Asp Thr Leu He Pro Met Asn Al a
Asp 385 390 395 400dy Lys Val Asn Thr Met G u Met

Tyr f{ a 'F_,l;l'ge Elﬁc%rw %90 lﬂgglz :&IaﬁfQEHGA'Mef]e’rr?’tHeeMut%%n is selected

eu Ser
fmﬁﬁ I@ném 8 ofl B3 IROSHAV G 3 IES 01 82YPBA239Hr VIRAS 164k andiUP2 V209.
Xaa H e Leu Asn Tyr Tyr Thr 435 440 445 Hi s Tr T
Gy $r HTbee Rigprrnésugiaccodiaglte ¢latné . ajperatp i 4 Picomavirus

é‘ﬁ&w% é déBFoté\lu %na—chedqg/a lnﬁéleét%é $&ﬁ1eh@é1 sé‘l@&tea Wom the group

Pro Pro

comsisting g>f 5!,251 lB)sI}éOAI §EQelD Nei3, éE@ fﬂw'N i @nﬁS@CHEéN@ﬂ

485 490 495 Asp Leu Ay Leu G n Ser
val APa Pffbeﬂt‘;?rw&ll%é?cqi‘)@ng%@a'ﬁlﬂy ‘ﬁé‘?{e"ﬁﬁ#‘e 'S?}ﬂe"p'asm-

é\;g éég % eﬁﬂg;rqqy?ru c@ﬁ@lg$§%|%‘1rn1 %M&‘eﬁ%”ﬁ %ec%i&i‘r)sm is a DAF-
eX@bsdi@nédiaseer Thr

21. The Picornavirus according to claim 20, wherein the neoplasm is selected
from the group consisting of lung cancer, prostate cancer, colorectal cancer, thyroid
cancer, renal cancer, adrenal cancer, liver cancer, leukemia, melanoma, pre-cancerous
cells, oesophageal cancer, breast cancer, brain cancer, ovarian cancer, stomach and

intestinal cancer.

22. A nucleic acid molecule derived from an isolated Picornavirus capable of
lytically infecting or inducing apoptosis in a cell substantially in the absence of

intercellular adhesion molecule-1 (ICAM-1).

23. The nucleic acid molecule according to claim 22, wherein the nucleic acid

is a single stranded RNA or complementary DNA.

24. A method for bioselecting a Picornavirus capable of Iytically infecting a
cell substantially in the absence of intercellular adhesion molecule-1 (ICAM-1), the
method comprising culturing a Picornavirus not capable of lytically infecting a cell
substantially in the absence of intercellular adhesion molecule-1 (ICAM-1) in a suitable
cell line for a sufficient number of passages and selecting a Picornavirus capable of
lytically infecting a cell substantially in the absence of intercellular adhesion molecule-1
(ICAM-1).
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530 535 540 Pro Thr Ser Met Phe Met Leu Gy Phe Val
Ser Ala Cys Pro Asp Phe 545 550 555 560 Ser Val Arg
wa.ewsh0g193Arg Asp Thr Pro Hs He Ser G n Ser LRGI/ABRN05/000048
565 570 575 He Gy Arg Thr Gn Gy He Gu Asp Leu H
e Asp Thr Ala H e Lys 580 585 590 Asn Ala Leu Arg Val
Ser Gn Pro Pro Ser Thr n 8r Thr Gu Ala 595 600
605 Thr Ser Gy Val Asn Ser Gn Gu Val Pro Ala Leu
Thr #4a Vahe ﬁéﬂh&jlgcd@il(ﬁn 2clding 28 whédem Bercelllline @ pelected from
Ala He Pro Ser p, Val Val G u Thr 625 0 635
hgnan HP%C%ISU%IaSA@‘ﬁbWPYQ_S?§°m Iy cbr d’ﬁ?S%g% cgjger, colorectal

e’,-r?c'ér %Woﬁedane&e rérth cﬁﬁ&r Erhei€afder, IVey céh@arNeakéhyna melanoma,
H e Leu Ser ECThr 660 665

670
pq_ey@nsgr,ougc?llqg q?sg)l@pq_eg qnrer, ,jﬁrga.%ﬁ@n%rn bgir c%p?fr »QYRrign cancer,
stBmERh afd intéstinab&dhcE8> Thr Asp Thr Val Gn Leu Arg Arg

Lys Leu Gu Phe Phe Thr Tyr Ser 690 695 700 Arg Phe

Asp beu G Thdkhethbd deberdvial toPbleirTH5, GvhergientheycelPline is a DAF-

expiposiy (R e e PP MY 0% 55 By o b ay
¢‘|48 Zo A gér a@ﬁj o@ém%ﬁor@?fﬁe rﬁ@&oﬁﬂccé@hg}i&&laﬁ% B4,

Tyr 0 7
Pro % @aﬂm%&uﬁ# @Eoiﬁ&‘ %5"%25?1%“ Sﬁ%lat@de Picornavirus
capable aiolyﬂtyally A&f@pt@gpr Prsieicing gxp;a;ptgswg] a pelh syksiantially @tpe absence of

r p e@ulgslsl A-19 20GRReCth AS Buitdble BR8rmaceuticall

n%léelé?eﬂ% @5 mél (§sn A)gp %ﬁ Gy Val Leu @OS Y

aedefbtﬂ)léemlmemmrdi\ugﬂAl a Val Asn Arg Ser Asn Pro His

Thr He H's Thr Ser 820 825 830 Val Arg Val r. Met

Lys RPo Lﬁphqrgmappt@ncﬂ@r@@ﬂmp&o@@guw@Naé ngélglcs%@ molecule of
Hrus'@pabhie |n1’e€t‘rh [ indichd@podidis @ cé(laéubstantlall in

ﬁéorﬁ}é ruﬁ pé{é d?\l 5 860 gSer %C—%% p&u ra/ Y

thﬁmabawevgﬂ Irw@se"yéar W*@Sfpnrmﬂ%ulpﬁe ('é?é’éﬂ*é#otOS? et With a suitable

pharmaceutically acceptable excipient or diluent.

30. A method for treating a neoplasm in a mammal suffering from the
neoplasm, the method comprising administering to the mammal an effective amount of
an isolated Picornavirus capable of lytically infecting or inducing apoptosis in a cell
substantially in the absence of intercellular adhesion molecule-1 (ICAM-1), under
conditions which result in virus-mediated oncolysis of cells of the neoplasm.

31. The method according to claim 30, wherein the neoplasm a DAF-

expressing neoplasm.

32. The method according to claim 30, wherein the neoplasm is selected from
the group consisting of lung cancer, prostate cancer, colorectal cancer, thyroid cancer,
renal cancer, adrenal cancer, liver cancer, leukemia, melanoma, pre-cancerous cells,
oesophageal cancer, breast cancer, brain cancer, ovarian cancer, stomach and

intestinal cancer.

33. A method for treating a neoplasm in a mammal suffering from the
neoplasm, the method comprising administering to the mammal an effective amount of a
nucleic acid molecule derived from an isolated Picornavirus capable of lytically infecting
or inducing apoptosis in a cell substantially in the absence of intercellular adhesion
molecule-1 (ICAM-1), under conditions which result in virus-mediated oncolysis of cells
of the neoplasm.
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34.  The method according to claim 33, wherein the neoplasm a DAF-
expressing neoplasm.

35. The method according to claim 33, wherein the neoplasm is selected from
the group consisting of lung cancer, prostate cancer, colorectal cancer, thyroid cancer,
renal cancer, adrenal cancer, liver cancer, leukemia, melanoma, pre-cancerous cells,

oesophageal cancer, breast cancer, brain cancer, and ovarian cancer.

36. Use of an isolated Picornavirus capable of lytically infecting or inducing
apoptosis in a cell substantially in the absence of intercellular adhesion molecule-1
(ICAM-1) in a method of therapy or treatment.

37. Use of a nucleic acid molecule derived from an isolated Picornavirus
capable of lytically infecting or inducing apoptosis in a cell substantially in the absence of
intercellular adhesion molecule-1 (ICAM-1) in a method of therapy or treatment.

38. Use of an isolated selected Picornavirus capable of Iytically infecting or
inducing apoptosis in a cell substantially in the absence of intercellular adhesion
molecule-1 (ICAM-1), in the manufacture of a medicament for treatment of a neoplasm in
a mammal.

39. An applicator for applying an inoculant to a mammal for generating virus
to treat a neoplasm in the mammal, wherein the applicator comprises a region
impregnated with the inoculant such that the inoculant may be brought into contact with
the mammal, and the virus is an isolated selected Picornavirus capable of Iytically
infecting or inducing apoptosis in a cell substantially in the absence of intercellular
adhesion molecule-1 (ICAM-1).

40. An isolated selected Picornavirus in the form of CVA21-DAFv as defined
herein.

41, An isolated selected Picornavirus in the form of CVA21 strains selected
from the group consisting of CVA21 #272101, 275238 and 272598 as defined herein.



