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[0014] For all aspects of the invention, an isolated
protein or peptide can conprise an am no aci d sequence
whawengisat | east about 50% 55% 65% 70% 75%CB032006/009142

85% 90% 95%96% 97% 98% or 99% sequence identity

to a contiguous portion of any one of the SWam no

acid SEQ I D NO sequences herein, wherein the

contiguous portion is at |east at |east about 5, 6, 7
aims 16 selgctively, depgoy the, mes rapidly psdifersting vells agthe expense fhe others.

125 150 .. 175, 200, . - .
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sequence for_ the | eader pepti 0 spanpi ng. .. ..
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disco eI EofPT BN Broplilie PGB EnSARIERERS Bus had the
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protei n spanni n%wnucl eot | des. . 4855-5124 &3@‘ SEQ.| D
locallj@nia@me thEres Ry e ¥ dekiyringihe EpsdEigiaihi n
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therag¥p016] hi one aspect, the invention provides methods
for using the SW2A, SWI eader peptide, or other SW
proteins or pepsUNEVIRKY GIMTHEENERNIION shut of f host
cell protein transtTation, hi one aspect, such SW

proteins can be used to shut off host cell Erotei n
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bi.ndj . t Bis | i | y . .
e e e e
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valueR, THis rébult Also kiansla®s il fivo, Wherd Syma2 bxplhfii8 in orice ave aelectively
conti guous portion of any one of these sequences that
is at least 50 nucleotides in length. [0019] In
anot her aspect, the inventi @ provides a vector
conprising a nucleic acid sequence having at | east
65% 70% 75% 80% 85% 90% 95% or 99% sequence
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[0027] hi another aspect, the invention provides an
i sol ated SWderivative or relative conprising the
wo edobooismy characteristics: replicati on conpetPCIYES1006/009142

tunmor cells, tunor-cell tropism and |lack of cytolysis

in normal cells. An SWrel ative includes SWIike

pi cornavi ruses, including viruses fromthe follow ng

USDA i sol ates: M\ 88-36695, NC 88-23626, |A 89-47552,
eliminatbd9 Futid@ & vivd repaiisiadieate iph SV 89B} taxie tpapgmal qells, in that up to
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Furthe@inord, § Vahii¢eeed misg éb@W nefifeer ¢lipigal Sympiaps pergegustence of tumors
for at Eela%{%g)p%g% foqf%/%{m eﬁ:ﬁ ‘)g?ec;ag glgs\é'tbg%uﬁﬁ% '&?ﬂ %Eér "3fid can be

produbéd\/eﬁ 000,000 K iud ptﬁ'ﬁcleﬁp@huaﬂ i pertissivad ceﬁdmpmsSWdrased viral
nprising an effectjive apount of Y

f ot
theranyﬁb@rﬁfqr%ﬁhoam;d:oamsﬁa\?m@msre axf F3fe @éi&‘?%%} it i Qytreagment
for sefe@i!eh t}gﬁ%f EHBR. Fudh&iSVR hds I@Lesnia!ﬂva?ﬁtehﬁlfy m@mﬁhlﬁﬁble genome,

contal ning antigens of a virus o
simplé m/cbfat;u lafecycﬂm dnda weﬁaindbrsﬁbodﬂniolpgur of nepucatlpn,aﬂndéhw& igemenable
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SVVsRHAtiHave REw elY bf H@u@ E% el trdpiany, iseeh thatsWVilshditherapy can be
infecting a cel the virus; harvesting. cell

directed toanesy tugisjtnes mgsta;é ko inffgetian by e erigind 5k ound
of gradient centrifugation; and isolati ng t he vi rus
[00121 r o m t H@cg]dargly, e plfew:e oa]vemnpramovﬁes ampisplatad nuelgic acid

h 0 0 0
comptgHE p PTG GO BTG A eerace 08 LR RofsYg 90%, 95% or

99% s‘éllﬁéh‘éeﬂienﬁ%ftb\@(g I/BN(JSFBH?@I 5,759, HS 18015, 1@a19, 2hel68, or a
cancer, wherein the virus has a genaQmi ¢ 8e1(1qeLlience

cont1g31@n¢pp(prggg ofanseefisctidhese ﬁgiuepgesghatp%gslpasgg g%des,gb%ength or
95% @Q{%aﬁg%’ (5)%9 ﬁo&%ﬁ@%&%@ oﬂ? g}” {h%%% e&ll e@%ﬁﬂaﬁg I%l;ﬁastjlczaast 10,

15 or pontitlestides i1BEqethD THeidlaed ﬁE(D:lb BeiliOnfl 8 inventiomean be RNA or
aspect, the invention provides a nmethod for treating

DNAcancer a nmethod for treating cancer conprl si ng
dm ni stering an effective anount
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u eqo 0 % 0 o,
acid Sé@%n%%ﬁn%g@; or ?Oél eﬁ?’ 2563% %%)ﬂ’gésé ’590% dS%%/?@V/’ 8%
or 99%i seqisenioh tentiystoa cgetiguius pesipuedery bhaof 'uhs Sé’t'V mcégc acld SEQ ID
0 0 0 0 0
okt el o B 5 G AGPALL .
150, RI0CLERN B0 359, 460, 4@0 Cﬁfod 79011008, 12_50 e1 599/ 2000 2500 nucleotides in

pl1 tordavi rus’ can e, for exarrp ) a virus from one of

lengtlt, ier dxahipbeni Tig SWInacleEc duid $BQ3IBEY8 sequenes-indedew for gxample,

SEQ HENR' . S60b8) 11059545 A4 085 20256, NI 05107,

and SC_363649. The SWI i ke picornaviruses can (i) .
[0014) | ¢- t Jigealhasnegts 94 the igwention; # isalte SHotE0 L PEPtiqa pan comprise an
amind %&Qéd%lgﬂceq{agﬁigﬁa?%a@t RLDas,f 930, LAt 004G 7‘5%“8@%, 85%, 90%, 95%,

stering an effective anmount of a virus

conprising a capsid encoding region that conprises a

sequence that is at |east 65% 70% 75% 80% 85%

90% 95% 96% 97% 98% or 99% identical to SEQID

NCS: 3, 5 7 nucl eot| des 904 3477 of SEQ I D NO 169 or
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[0039] The present invention also provides a nethod of
producing a virus of the invention, conprising:
weeiosaeismy cells infected with the virus underPCT/US2006/009142

conditions that allow for replication of the virus and

recovering the virus fromthe cells or the

supernatant. In one aspect of this nethod, the cells

are PER C6 cells hi another aspect of this method, the
96%, X%k, 38%rar IDBAGquendesdentity toe mlgms pasisscafangone pf the SVV

i 8 e R R O ot e

about 9@@98@ 10V £510I0050, ROY0, $OS7 G} SUEQmQGOfmS Us0, €05, 209, 225, 250,
Viru$ of the invention, conpri si ng: |solat|ng RNA from

275, 3p@gr 3ﬁataenm<aac1@u@;i@tgﬂecfmt examie: al e S V¥ aping acid SEQID NO
|ab t
st ol DO PRI 151 6y B0, Hma 100

1 168; bi n t.est mater.|
0015, aliEagEs ARt tiiE e e ittt Brade %ﬂ?x%mpﬂsmg :
nucleﬂ: H&id R en8OhAigslat 1ERIVINREIE%; 397%598% |oi1|99%/%q{1@106 identity to
bi ndi ng i ndicates the presence of t he virus

SEQ IEH&ON@S et ectontigiaus portioarnl SEQ/B?]N%M%%W@@@% 20, 50, 100, or

b I
200 "R LR i AUSLRGELC FRIRA o7 550
ID NCSEQ |11R11Nﬁh§b@lf nobEQited tdiGhe 3Ghtranslaiet segian(i EReoff SVV spanning
41] resent inventiqgn al so p |de t hod.
nucledtiges 560 95 SHR BRI AR Shaconie g ach Y KR L AR
spamﬁl%)nu‘éf%g{f&rsl d39- ﬁo%ggqolgseﬁﬂsgﬁu ARGB M tqutﬁanE@ﬁJr i Tohtfor

nom Cc sequence, ying at east a first
peptldamfﬂ@’\/aspadnnigfmilelleeml:ﬁs G6@908 eff SEQuIR! NPelsis; the c@dm@equemye for

the SYY S ReEie aen AL a eaqnsd Lo of B TR EREoite

sequeNde! 10 tHISNOPVP 2SR 6B WpAnSIHE Budlbatidet el P@d&kﬁmﬂ@ ED NO: 168 the
encoded by the test virus genonic se

uence as
coding seqguenasrfer the Y aViPAdreteindpaniing fl’é‘ﬂ%‘é%@% 19%2685 ot SEQ ID
o B EE R OREE D PGS R el g o
SEQ IDWN@ o8t tHeodingl sequennel fdrahe SI@VG&MI’pmteng spdmaiﬂmmctehades 3478-

3504 of TR 16 Q¥ o8 b b sdaueieecie Fie e oB el ppfpyng Rheteotides
3505- §§88d<§15§E(gF‘I§ a¢desnnd B&mﬁg@équxﬁcre%r Ak %mﬁ%r&éin%amﬁng

structur reg ion, such as in the capsi d encod |ng
nucleotizlgs 3839- nsﬁdamfc&m IDA¥PA68; the h@dlamem@emu fasthmPval 44 nrpfein

spanngges Fobg et S138 oRSEEIREAP e eolBhiEs e le sy 8

proteifl 8 &{hﬁfg Micldotided $12.5-3190 @%@I@N@l@ﬂtﬁ@dﬁlg @quence for the
ob ?alned fromthe isol ated SWhavin the ATCC deposi t

SVV 3G preseinppausaicrotides il U -3823p6 sheseodlingrieguence

for th $9% 43 fottelh%ﬁ??%ﬁrggégi %Q@s@%ng@"{% s%gz/m %{11689 %t?{a e 3'UTR

of SVVaspairing hficle@ides Y880-7280 of SIBQID@US8por ti on t her eof .
I n one aspect, the SWgenom c sequence i s obtained

[0016Lr om t m@ohe%w‘p@éteﬁheﬁweham p@vides nATHIds denssig tha SWHELZA, SVV
5343 or froma virus conprising a sequence_t hat

leadelenepndaw o8By VObpEptaiTmgr PYBFC laﬁmgtwkhﬁre@% £q ghat Offél°§E®11 protein

: 16

translgepl o o8 il sSGSVY PGS cRPbS LR ) ARl Skl I

trans @i Bieintefepiag or ﬁﬁﬁlii’ﬁhgwﬁthttllmchp Hlﬂithngpﬂ)pemf:ompleaum thg: host cell.
the test virus genom c sequence conprises nutating a

[0017§ DNA "y bidhérRpd@ She MiveRtForR BAIAESmEBAGERE @sink V'V 2A or other
anot her aspect of this method, the step of

SVV proteiss erqreptide pordionsithgreedlin agder toickaae geaidecr @&faﬂén ce
conprises transfecting RNA, wherein the RNA is
generated fromthe cDNA having the nutated test virus
genom ¢ sequence.[0043] |In dnother aspect of the
met hod for meking an oncolytic virus, the test virus
'S a plcornaV|rus The test picornavirus can be a




conti guous portion thereof that is at |east 50, 100,
200, or 500 nucleotides in length. In one aspect, the
W@ RMWa408INAt conpri ses a sequence that is at | eBST/USHN6/009142

96% 97% 98% or 99% i dentical to a contiguous

portion of SEQID NO 168 that is at |east 50, 100,

200, or 500 nucleotides in length is a SWIike

pi cornavirus. In another aspect, in the step of

[0018Lr eat i ngombneaspedas a]nqllnméntumrmbwd@ﬂ arisalated nuclpigtagid; the hybridizes

ste [ random.i.nserti o
under Gradtith QFSH, i efaﬁeesefa G Er Lo HHBESEY Ko RealDNg; 13,5, 7.5,
11, 13t hs, 1r7a'T9|OZP 6 td 2 BortgubliCpRAbh 8L5ny che@Piltbs€ bleiies that is at
fri’nuél eotide-mutagenesis (TRIM. In another asepct,
least Hxnuckatidessingength.on of the nucl eotides inserted into
t he pol ynucl eoti de encodes an epitope tag. | n another
[0019hspect In invthdraspeet thd inverdmnipgvitése Vackr gomprsing amapleic acid

el BB P Bs(4 b S DOHE s eniy

SEQ ﬂfd%fﬁ%eﬁw ionyenti 95 13 $0 NI 058, defo AcdiRigiOwh ﬂdﬂﬁon of any one of
a’nutant Virus havi ng an ‘altered cell

these SQqupm@ﬁthalt iseat Aesshttnuptepidesindgnstiy. aYe@tplé%ﬁmwglt@ng CH %l?(gl
Y
compiye e pidric R A ShapT SLeta g@ﬁ@#é?ﬁgﬁg‘f@d ok s Ul ©' "

ncodi a capsid n of .t he vi hy
oo o e B gREaR pS g p gk pavy o
nuclefdlabidL g Ma@NS% aneh, d7'5%‘ ®0%, 399D 90%” QE%Q)@DQ%%equence identity
sequences; and | gatl n e I uralit

toa nudpsladrdénqmpn gorpml%gxgE@dﬂ Nes: i,n%é % %éét b”r lﬁa\% Ag 21, orto

ekl PR S SREIFLEOB G B, R i

The nﬂfenﬁblﬁ aled prides ua hswettecﬂpolmuéa esded by hauvllercmsxd Hayjng at least
s SRR P el SRS BSLNELEBE} S o1

that e dd%?%l'SW?{ tdiit ant viruses is produced; (c) isolating

uralfty of nmutant viruses; (d) incubating a
on- per [ t
002 e S R A SRl Sy o
amind HAd semsn ¢ et inged leaﬂt 6396, 1066)-758%,180%6 i89%, 860l 95%lvs Bewequence

enifpie B ROSE bl 30 P Bois TadhehEp et bR bty porion
of an bile mae&%q&wmééxﬁan@ OGS 80 aﬁHﬁcﬁ&HidsVih'létﬁgth n the

non-permssive cell; and (g) recovering a nutant virus
[OOZZZhat t BRb RS eﬂf)&ﬂ %ﬁ@ﬂw’eﬂh&r{‘;ﬁrﬂ Bs REfBIaRA p6Bpeplide contprising

not her ~aspect hod er conprises
an aniih@add setmleyce leyvany dt hapss?86,9604,)9786 (98(/<g Pr 99% sagiesmieidentity to a

cons S S F S B PG, By o309 BAG6LLA

1 ) OF Y S AohHBuous PoAHAk BESEQIPEND: 1691 1an@§buﬁarBﬁbt lixatted to,
engﬂgf t he nucl eo?uoélegoor andom yélqnserted into the

regiosipsi abnemisediSVEY puitsinusick at:i the leadergerptide ppaspinggpadyesd-7°;

h
ves oo R eRSRy Shey b S ARSI, O BB 55
673; 9P1 bdrn@ipaatid BasEmio3TapAisfaeieoidgedaatyoue BBCspaldfmg res1dues

047- @ﬁﬁf@??@@%%h%1@3&33@5&%&%@3@%@3 5650 spanning
residgy é%}( 2%8 PR ¥p m.u‘é?és'l&%s%@blgc@l‘?%ﬁ&?ﬁ g f8s1dfue§ 1720-2181.

vPrus or “an orna I rus.
0050] n od for mak

[0024] avi ng & BG& e ane%b%n PRSI A €8 r?gerd%sn g‘é&%%]péw
iGEARIUIAG P ﬁ}ﬁuhé B68 13151 aShifst Rt Seiquérdel hgEng aelehn §5%,

spect ﬁ%tl\lifr € |b€%ry of SWmJ{qants (c)
transfectl ng the SWRNA into a perm ssive ceII such
that a plurality of mutant SWis produced; (d)
isolating the plurality of rfutant SW (e) incubating a
non- perm ssive tunor cell with the isolated plurality
of rrut ant SW and (f) recoverlng a rrut ant SWthat

oy




identity to SWof ATCC deposit nunmber PTA-5343 or SEQ
IDNO 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 168, or a
W@ omwbilgisaus portion thereof or is otherw se coPSI/Uig2006009142

related to SWto by sequence honol ogy. [0053] h
anot her aspect, the present invention enconpasses any
virus having at |least 65% 70% 75% 80% 85% 90%
95% 96% 97% 98% or 99% nucl eic acid sequence

70%, T336180%.85%), 909, O5%AT0% samsnde identipto PERIDMGS: 2,d, S 10,

12, 143 T6,1512 200 b69, 08 ouk oPRIBLPUSTBLOD Oy OF Hispe Segghcos tht s at
least 9;?@; 151805 arhp%ciddin %@1 e 160 hied 88tk ddly!cBRBE Bendr AP Ach that

present 1 nvention so provides an oncol ytic virus
it bindzad enyoprosaiy egifopetve antigdnad SEQID MOS:hgr Ho%n fvather, ¢he apgibody can
di scl osed. herein, hi ope aspect, .t.he .present invention
be a Db GPPEES oG B RO RRG AXHREFERERARY an
oncol ytic virus, the nethod conprisjng: ) . .
[0024] nact i inenaraspest B weptl?rbpwdﬁggmﬁa@eg‘ﬁ‘éﬁ r deriaffe or relative
ek B i ' Qf1ARIEBA) 70%, 75%,
thereoﬁaﬁﬂ%ﬁaa%eﬂ? We@ %el ggrf(%t I C \%}?@5\? Si(3 ngﬁﬂaﬂ%ect i ous and
80%, 8598, 20% 00 ¥600H9%Hderdivalotioy HQ I NQu$ of SEQIRXNOek08d; and
(b) admnistering the irradi ated oncolytic virus to a
[0025pat iheglr% afdtther abepdt, Whd hvalttohirmmfziddasmr?&miuﬂaé virashagag all the
) et hg or treatjng,a patient further. conpri .
identiEAB@MFIRFTIIEORIEIG Al PreRs ALARRETIRE Pt Lottie Gllection
(ATCb?gééJat Ibébo@ﬁﬂhﬁl%gr ?’PR%QB. 5b8c B BRBAfust VRS prefent invention are
p es ‘a metho

ovi or treati ng a patlcent WI't . a t unor
directed tolth ST AL 5t 3risdlitodvariantsy harhelggues ajelativess denivativagand mytgnts of

uch that the,virus is non-infectious d reni
the A S4d 3placs e Vo, 5maR e SEEIAHRE R hllS o bERL §ifbscs that
are mo¥ibdirfreRfiict RN¥eqadnickd 61 SV Vbdth vild-1yp®tnd Mintaat)ahdtere determined
aspect, the nethod for treating a patient with a tunor

to be ygspdnsibiy fouits wagolplmpriobsdiss.at t aching a toxin to the
i nactivated SW [0056] |n another as(,)go{esct t he present
[0026] nvent The ppiseviinemtian Suthes pravides iap asobaieh Vi Gegipaising the

i.nactivated. SWor attenuat [ .
oSS S S o A0S 8 R0 or-7.
or of ?ﬁi} kﬂ@l&hsb@?tbb;@cﬁﬁ?_@tfeﬁbﬁﬁﬂ anbhRteea@si)fla r:z?gid:m)mﬂrﬁﬁfgﬂt least 3

The present invention al so_ provjdes od .for ]
proteiny il hivg RDETERAFR I dib Pt %Oﬂlh%s%% STHERHGY Da; 2

i,Si : . toi . FBi . .
o SRR PR ATy By SRS et
replichifodi contetdnioe iretuintorells. aly;thiamsbect YheatinkIda sapeidi prgteirh@ P1) can

nmutant SWwth the attached toxi o ) ent, o o
compgf 41 ERBA A HIETEE HEH 5 3 P30 il Qe 2 h RV P ey PO 95% oF
99% SRRl RESEQ M IRH ! JFFeticl bi7 8937 6F SBHI IENONEIdie G 6aiDa capsid

epitope tag into a capsi dencoding region .
proteip§VPA)cinemniptise oh a@io anid sngpcrseBats atlpast Ao %R0, 80%,

t . . -t . [ ' 160
s 05508 UGN S RIS s
and tHBA7HTY e QPERIYSEBtein@IP3) Ren BathpriNe ab\dhiifo BEl séquepad thelis ableast

cannot replicate. [0058] The present inven&j on al sg

65%, FYv i 2s 8&onB o0 et aXpiirgntigal;t H5Q LA NO:p Ar spsidues 435-
673 oggg@eﬁﬁ%gi sing: (a) isolating a tumor sanple froma
rent; i

i ncubating the tunor sanple with an

pi t ope-taqged S nd (c) screening: t r
002775, ' Dod e yPerty B (it orn o Rt Bpisb ey s YR UaaRES:
relatiRNGnATREM the TSR WiRY SRdrh@eyiice teplastion sRhpaehdedi tumor cells,
detecting a tunor cell in vivo conprisi

ng: (a) . .
tumomackii inopismerdnddackoofeypysisinnogmal ¢els iA@a%\é\g relative includes SVV-like

. epi.tope:t ed .S r.e . I AS: L. .
picorfRgER; Aok ORI FuRul O DAs SRR AR R8s, Ne 88
patient, hi the nethods for detecting a tunor cell of
the present invention, the N can be a nmutant SW
generated by the nethods discl osed herein. [0060] In
one aspect, the inventio provides a nethod for

I T




a particular cell type in a m xed popul ati on of cells.
Deposit Information [0069] The follow ng material has
whews/1osposi ted with the Anerican Type Cul t ur ePCT/US2006/009142

Col I ection (ATCC), 10801 University Blvd., Manassas,
Virginia, 201 10-2209, U.S. A, under the terns of the
Budapest Treaty on the International Recognition of

the Deposit of M croorganisnms for the Purposes of

23626PBA 8044 7BF D AERN-20324) IL 92:48963¢ CAoHE1 385, khd2A%dLI6888%;i P4~

e R AR R o PR o
nama})'f?rrl'%ze {h%%araet-gﬁﬁié;s’g)tf @gﬁcl)iéza%ﬂp&irﬁ':pewﬁbﬁ{ tunfST Belds3 4dnorladlgropism,

posit: July , 3. BRI EF_DESCRI PTI ON OF THE
and laCROS¥ MEISsis G070 -tumiagioekls, thesttbes VY -Kleeigempdrusican be mutated such

Vi rqt herapy. using. ongol.yti ¢ Vi.Jr . ' |
o SRt BPERGC SHUL PR B USRI
sequehdd Bthe SV vslilsepiesrhaviflsyto SWWQ ugd naakingmutatisisintojthe SVV-like
 locally injecting the virus or bé azyst@{qn Calbﬁi@ .
picorrgirns/sichilept it @ming apid sqavenee]is regtical opsubstaplallyideqtical(in 2
. tal Redqv t : i in tu 1
partf Rl B's YV, o dpABY asPc B SR (UATIOE poretent i tummor e
types Raihg ab@serioeriadproperfids.nm i n di ameter. [0072] Figure 3
is an el ectron mcrograph of an SWinfected PER C6
[o028gel |t mabthbagspacth,ah@presdnt shvahtidmprovides: us plemmaceaiticalr ge
vesi cul ar bodies, [0073] Fiqure 4A &‘EOV\B an anal ysi s
compeyiti@ygrnpising/pryeifestive ARt agews QEHE dNFERAY AN di um

| e | PRANEIIRMinY &R a viral lysat
phanigdhGIHAPREEABE ArRlCRO ERRTE A ORSIRA o viral Iysae
containfifodnvigend dtraotighs of the inBeAtbenatdemi isgatad andperifird viral etigen
.band is visualized hy ethidi umbromnm de (EtBr) staining
Obta“ﬁa&‘%‘ﬁét"gﬁ?agqli‘@é‘.“’epﬂg?'ane 2, a predoni nant band of SW
enom ¢ RNA is observed, indicating that, the.size of .
100257 o f e PG et SEGe S EoR BEULCE S e R g o virus of
the inL/%QiZ)ﬂ] cc;:rh}% IEF %ﬁfécﬁn%a%@lh%‘f‘iﬁ%&viﬁﬁ?ﬂﬁr@gstﬁl Qel BRAEEsubjecting
structure and’'protein products generated from™
cell Lysaleytp aoleasit onpramnd sf igrglidnd centiifigaticn andiisekting thel s dgpm the
.SW [0075] Figures 5A-5E presents the nucl eotide
gradigihquence of SW(SEQ ID NO 1) and the encoded amino

acid sequence (SEQ | D, NO 2). The stop,C n i
10030ep1 1 dRgHheE SBecC4he S LAE VB8 PROAdoE TR afeer
comp&ﬁ'gg g&?ﬁg’&@ﬂﬁ@ﬁ?@ﬂ"&‘ﬁ%@ LRSUARET alvidk of A&iva€iee BREdo 0N to treat

exact nucleotide is being confirmed, these .
the cqnoer, tvheresn the vime hasesgamonyc sgguence that compepesfagieguencp that is at

ons, t SS oAl 'oBos ~LdA6 ey ant ' idai
st G5 WP, 5052 o i LR SRIORN 08, 0570,
11, 13ug] eptiodel SBEUANER fofiia JIZHEID NO:dbr SEQ IMENOx 168y Inbne
the full-| ength genone of SW, The nucl eqti o%e seg.uence

aspecivdle waenticaddroYides @ methodpiarating canest dgethod farrieestipg canfer

Siqf . . - ) it as to treat
B
the c@ey eMerid BEQiPhMN Znoatic seh@endeythBH Rt 1E1sNIH %, 96°600YB%, 98%, or

99% iRt iy SEQEDINP L e S oy EREOUIR Bt T 2t 95%
96%,?@*%%8??@ Fgg%]m%ﬁggﬁetsm%m NO: Mgl S‘é?%&%%n@iefragw m3ER, a

ure 9 presents the am no aci

SVV dikq paroceavirBEQr hDatddovijusofThe 88 Vplike pisbmavirusreanbheofos example, a

. that is Cc d.by. j ld [
virus 53 95 Q4o FHOWIBB D PEIMAOSoRS SO TR R 5ad i Epg N o0-
A 088013 15d5yr, : - 31, 355V BPGAL®-29256; MN
1032%’5&5%%8(39 6%‘3%%01I3E1)E9I\%L5§ 1%?’%g§%gg’or VP3_encodi ng
99197;eqid &€ 96368W ThhSY \stkepicomarisuses ean becwildtype or mutant.
nucl eoti des 430-1 146 of SEQ ID NO 1. [0081] Figure 11
presents the am no acid sequence (SEQ I D NO 6) of the
SWVP3 protein that is encoded by SEQ ID NO 5. The
sequence listed in SEQID NO 6 is identical to am no
acids 144-382 of SEQ ID NG 2. [0082] Figure 12

e " . o o NN~ 1 AL Y I



[0097] Figure 27 presents the am no acid sequence (SEQ
I D NGO 22) of the SW3D protein that is encoded by SEQ
WO Db @B11 . The sequence listed in SEQ | D NO 2BCT/85S2006/009142

identical to am no acids 1429-1890 of SEQ I D NO 2.

[0098] Figures 28A-28H present an am no acid sequence

al i gnnent between SWSEQ ID NO 2 and vari ous nenbers

of the Cardiovirus genus, such as Encephal onyocarditis
[0031yi rus (IEMRsﬂleISaEpectt,e&e bEnestibrmpronides aniltddSor/irealing cancer

Theiler!s nmurine enpephalo card|t|SV|rus
compg%% P@Elnﬂﬁ‘@% 8% e gdive agqopgt an%\)E’O‘lSI PREVFGEHC ?Sl\f%%/ﬂcomng region

that c&H@%ega sdc F@HM Hs) 1ea§cf6@%\,f ToYAI78%, BOWERS5%, 90%, 95%, 96%, 97%,

It1's virus EV; "specCi es” Thel |l ovi rus

98%, frm@%pxmnnﬁalcto §EQJE1N@§ B, ﬂmdmtldcam@ma.ocs&m&ﬁo :169, or

toa c?r%%%@l & chs eglﬁ ( %9%8 aég)ea's\g% 3@5@5{%50@ 3 I%M1%e)ngth The

1nven@§1 51 vﬁ%@h metifod oMe¥at der coR £1§i YEYdNisterdnglan effective
V1), 55 ( TVEVI BeAnB3g6) , 33 (TLVNG8910) and

amou@zbf(a\nﬂ@s'/c@mpgsmga@gpmd E}@t)ggglprmgm pmp@sqctq gseuency that is at least

o5, ORI S FRLBRESE BRI, U, HABSIAR Rl SO 0 O,

6, 8, r8dith@s M%nabf@m NI 64, ot B cbﬁtlgllo&ﬁp(&don tiepcof timt fs at ddast 25,
functional pr oduct s. For exanple, the alignnent

50, orjdPaeere pds ijleraha and 157 is in the 1A (VP4) region.
The alignnment between positions: 159 and 428 is in the
[0032] B ( VPZI) oneaspeest; the poesgridnemgion prqvidesiganethod fppinhibiting cancer

progr&sir%f cloglp nﬁmtghnlqt?%?nlget{ dan cé} thgﬁﬁ \Ezjﬂq 3} éfeﬁgét%;t{l%e 2gﬂgrem

the vifud @ir d6ivatidié &?qeitékff sﬂ»&ﬁﬁcall%f bulidstth ¢heéancaguoce]l, Miéreilf thedirus has a
1700 is in the 3A region; OZa o 0 0
genomlégﬁwcqﬂlzscwswaseq%en?qqt btia Aoles é%ﬁa/%gﬁé* Sorh. 55%, 90%,
95% &”95‘% dendi&h1 E&@Egﬁ’m@@l 1y, 5ThS alli gmsnty, @bszq shows

gi‘ons o pot ent 1 al conservatu oh Or sihilarity
[0033?&t ween, {Nehy n@éct Stﬁg pﬁ%w‘&@@a B@th%ﬁtf&r 1m11'3ﬁﬂlgbz‘éncer
t andard Sequence ’ana yS|s r ogr ans e alignnents
prograseion cogpeisiapedntastings Sino&diell tlDa Yireset detivatival theredf, 8herein

e oot bbb BRSPS e
genor?@ts Ci&n@é &ap&hﬁ%%eﬁﬁgefﬂﬂ@é fhii 8 g 1e2A0BR, H64,£2158968%, or 99%

11 1 2C ATP-bi ndin (G(XG(GKS/ T
1dent1(:8&QSEQ oNO: 1@3 qu awynhyg\ws( pyrnog pf @ NAQAL68 that is at least 50,

oo, 2 SRR B AlIsfl 7S (Kol TR (801 Dot 19
s R B b P e b o

cells M&Sﬂ%ﬂtd&hﬁ%g UEEL cANwiN 88 Srvitive adfond 6F INGRisTor dBdlvative
determ ne the phyl ogenetic rel ationship between SW

therecfnahervingbe pim&hw&/gmgmseggwe%mnm apggyengy that is at least

o AT\ S 9y PN GRIEIE ok a e 11 1

15, 1'¥116V2 Rior Y& sequence anal yses. The figure shows a
boot st rapped nei ghbor-joining tree (see Exanple 4,
[003572r t 1 )in af QR&3hspdct AHE Bredent SRRIEoRpIVRIES b ddivRior k1111ng cancer
nei ghbor -] oi ni n| ng tree for VP3 betvveen SW ( SEQ
cells mmjsuawmm a GRIASY ndbw:thgegffe@é@ ARl YllI'USFWé rdﬁﬂvatlve
e 33 shows a bo

thereqfu BBy B RHLEPPEE RoRoUBh b e ABER A iPEEes figis atlast

95%, @@/ﬁ)ﬂ%ﬂ g3t H1eI9%R i EFibE b SEEED N@ems;&masm @nfguRBrportion of
). f) gure 34 shows a boot strapped

[

SEQ H%I\@ib@’rﬂljﬁbis m IeasthO; | &b 20 o1 HO pycleotides i length. 1C and
I D) between SWV (i.e., partial Pl - amno acids 2-641
of SEQ ID NO 2) and other picornaviruses (see Exanple
4, Part |). [0106] Figure 35 shows a bootstrapped
nei ghbor-joinining tree for C between SW (SEQ I D NO
14) and ot her picornaviruses (see Exanple 4, Part 1).
[0107] Fl gure 36 shovvs a boot strapped

o e AR I N~




super nat ant were neasured separately. Percent
cytotoxicity was determned as a ration of LDH units
w0 poosapsenat ant over maxi mal cel | ul ar LDH pl usPCT/US2006/009142

supernatant LDH. [0121] Figure 49 shows virus
production by SWin selected cell lines. To assess the
replicative abilities of SW selected normal cells and
tunor cells were infected with SWat one virus

[0036par t i clrethpermethbds dipgoted t6 Exveven lthee ﬁ')us cah ben pi@rieyims., The

cells re harvested. and CVLHQB ed fgr%ahl t.er on
picompy |3 GArdipyirus, SEoRVIEYY AP %Vémst LHES OPRANYIYSs  sw
parecHoQ'FlJub Gcéstch%{d’é’aé}t%%@sg §1ﬁﬁoxjﬂﬁ1sPS‘@VU 8t PSPV kelibdrRad®E. The

l1ter Fi gure 50 showstoxmltIy
cardioivirus cahebessetec®Dl from the sroupeatisisting of: Uobgushéxugnn gncephalomyelitis

s, SEEHEBL ) PR e S PRty L o v

can béé{i Vivs 1?5@8 \%;thé A @épos%ﬁﬁbW"EAJSBAE 6t @dmw édmlﬁls&lgl’hgﬂnfblem
ose O

. or PBS bﬁ tail vein on ({ &1 on guore
acid sequenboet ieht least 9%, 0%, FA%ESKentYea11%.H38 1967404k 98%; or

o, <LUNDY .
o RS PRI CHE R, L6 GRS B
at least B S0, 200, W 500 @idletidekBISngth. Tihx SYIVi-files pmbrndmanfbe a virus

SW ( Ex | 11 On d 2 fr h .
compyme o ey S et B doby Sl St Lo Bl
SEQ I?IQ% 1888 br WS ngh&ﬁ?%?udﬂ tBEi‘e!)f(t!hQ it %t MRt 50, 100D QO@ k800

an arrow). expressed as mean tunor volune +
nucle(stt(hsl ialedgttie ThaSVBA likSpicormaditesidanttiegior exdaplsrovisusdrom one of

e o Y PR b BTS8P DS 1. 02 50,

CA 128305V 208; I§W6239 VBJ 94-9 T8I SINGA ©92023) BN 9019 A28 SC 363649,
pre-est abl | 'shed tunors were conpl etely eradicated.

The S§W-tikepicemaniresss stobe WEH-tyrerorapytpiitcal ~ synpt ons nor
recurrence of tunors for at |east 200 days follow n
[0037] nj ect iTha pres@itdBientipyalse pfsmciﬁsageﬁh@d efdeili @D@bmﬁ@i

prolifﬁs_r\%i\t/eu c ﬁjech{g C?ﬂ%)&}ll&%lj cg{]J {T‘l \/'Q/Yl é)l\f l'ée V\lllg}f]én%ﬁn% 6ne aspect,

the athﬁﬁﬁlEIpr@er@ftw@lcElﬂl & a fuhdB cBlUNRIvasioBs hspeétk bf ihn.mtgethod the tumor
carci noma (SCLC) tunpr ceIIs (top graph) or nor
cell isrpglegigd mt rPup ¢apsistipg ol rawn s H@?&/@ﬁé@?& GaRegT nan
retmoﬂggtlgﬁl Har ﬁ'é{ﬂf;blgﬁé)rh? o aB ARG stBha: %Qﬁé@ﬂe[@%ﬁisﬁbma
es er cell.” Tncontrast, normal human
W11m€’eﬂ;1hmr wadhmmh nbn-lsimﬂ celfl lvmgycan@ancent r ati on of SW
[0126] Figure 54 depicts a representative plasmd
[0038FONt ai Mhe grdsbé ifvtKibe tBo gesvides aahethill §Hxeunin: a nl:ﬁplastibh e
resence_of the T7 pronpter on the vector_upstrea
conditipreingyyubiast edrarrisng edmeinsirngtie thesubiept 4 %ffegﬁgf‘c?%lmt Qha virus
e i ne
of thedincain RS AUISHNC 15600 TBE (TP BfioR s £ Bihdoor
cancet.hia anotiet nspett, the sobjeet it anhaninealg tth asotbierfagpect.i tberaiammal is a
enom ¢ SWplasm d and subsequent SWvirus production
humaJ%-Exarrpl e 16). Toobtain a functional genom c SWcl one,
t he conpl ete genone of a SW.can be cloped.into a

[003%Y ect or wssntmve@ﬁlsﬁﬁ%se provigs< mefhodyer predusing p ¥pyeife
v PR, FURIGR s WIS S S SRR 0l o
replichifort dsﬁeth@kfﬁ&mmﬂ depietihg the yidd/fronT the qellasmthd supdrltatmhehl one

VO YA TS A,

are H@ﬁﬂv ]%S Y e VBRBR ésggcéé:@f fhfs AAHo Y b %Mrbdﬁe%&eﬁ%@) 000
t hen

e recovered purified. 70128] Figure 5
virus pafickes peracelichemati c for the constructlon of a vector
("pSWcapsi d') containing the coding sequence (i.e.,
coding regions for 1A-ID) for the SWcapsid (Exanpl e
16). The pSWcapsid can the® be used to generate a
library of SWcapsid nmutants. [0129] Figure 57 shows
one nethod of nutatlng the SNVcapS|d for the

. o s . VA R




to test whether the cells are killed by virus-nedi at ed
lysis. Cytopathic effects can be quickly assayed by
wo e@ditoig4t he | i ght-absorbance in each well. ViPCBES2006/009142

fromthe wells show ng cytopathic effects are grown up
and tested in further in vitro (re-testing of tunor
and normal cell lines) and in vivo nodels (testing
whet her the virus can kill explanted tunors in

[0040]‘” ce) . [DidMher Rigat, eheﬁlﬂ'eﬁnomemﬁmtprS\ﬂﬂesammeﬂlomeai'ﬁte;:tlng a

SEQ I D NOS: 45-48, re i n order, of

virus ﬁ%@&%‘@%@) Cﬂmﬂﬁggnb*ﬁfa(ﬁli}&wps o testangtpii) suspeoted fp gaptain the
{ f

v S04 I O LB PRy TR

SEQ I&f N®:1 onSEQAJB NOllﬁﬂepmbmgslm:{uﬁstnnaidnaleﬂ?eihe tabicled RI% and

o e SR Rl AR AR Pt Bl

Whereﬂ?ﬁi%ﬁﬁl‘griﬁdicitésoﬂﬁb {pi’@e&é%f@&e&flﬂis G2 RiSdtherih RN e present invention
Pept i des haV|n he consensus sequence can then be

provuiee gnmqletq;acdbpl@ ericorapidieg havcledtisle seatenbe pesrespending waat lepst 15
T
iyt PR CELATEARE R T RSB

O R o T s
the m&ﬁGd Qﬁmfn‘nﬂﬁé ta§ebif ?arirfg VEVY.celtb@f: detyiidic SHiifhGh t8svidk genomic
athym c, nude, transgenics, etc.) can be

Sequeecqo (Dridetifyingat Eaﬁ pdirbtf an@nt) apid differprosdeieca anobyneptide encoded
by nd Aot LTS BRI RIS e sevcncs

(c) m@hEeng Heawseveek Fenomid muéﬁdé%uchsthahthé balypepitldefmsmiemhyehe test
that display the elimnation of a %go use wi | |
virus genomye peguepce has #t Jeastiong fess amio aé’&héo‘ wnge tp gRfiden
[ S genomic
Ty
sequepcecintnd tummr enll; and. (eI @S 9iinifg hethettheitimhoseellds bsicalhninfected by
erivatives new.tunor tro
the mBieapt VR EHOAE ResteEadb O0E canieh e e FRRCT o e tes
virus &fe aﬁﬁﬁ@ 858Sin alHRYNEH FeddOn, L9EH aiS the SdpsiIcicOding S tin another
to detect whether a speC|f|c tunmor cel] is present in
aspect; itsaneing apigh smtaigd isba jashiriscie ppEopckls dha @oppirpgtaral region.
epitope. Alternatively, toxins or other therapeutics

[0042¢ an be I:aonemspe@t of ghet thetheg farapakingg orpelytichérus, the S Vivhegaomic

h
ean BTG STV PGB ML a2 o

from & Ritis édaﬂpﬁ@lﬂgl@sdqaéﬁdeqha i ataedsf 65% wsmsa/s 80%, 85%, 90%, 95% or
theraFeutlc device. Either the vi gartlcle i nduces

99% dentical @ ST HRNIRS <> dud b8, 1 hd Ipl bddntb 21 168, or a contigaous
rrs QR O ROPY L Sl BB s s
havmg Itlﬁe ATCUsiepssitimenbet PIpe 5343 ar-fran getnun gordplhsmga yequence that is at

life |
teast §55 PbcrmoRvier I bidarticn Gare BE NS o 2 GublinG frtion
theredthdt€atROsY BE QtO'Odde %P%d‘ﬁuc@efotﬁw £a6mak eth Atﬁ)ﬂf& B@'ect of this

pi cCOr navi r uses. 42] Figure 70 lists an am no acid
methah) ﬁp@tepsccfnnmﬁtlmg@e fpést viresgenomii@gequbtice cRPGFesTNUREIHE cCDNA

D.NOS: 49-1 10, | d
having Tislestyis Renoths Sedipen o wrgihepre: ot tuf birtiad g stem o
transfB&RigaRE nittateFEs @u'é@e&mfc@éﬁ‘tﬂw&b&ﬂ;?@seg IrahdfsdimgRI€A, wherein
am no acid sequence (SEQ I D NO 23 or EMCV-R. [0144]

the RNAgia igenetated ifromsthe n@%hmna&mn@@q@ Ea5E BIrySSROOMT ANSICP-
for EMCV-PV21 (Accession CAA52361). [0145] Figure 73
lists the am no acid sequence (SEQ I D NO 25) for
EMCV-B (Accession P17593). [0146] Figure 74 lists the
am no acid sequence (SEQ ID NG 26) for EMCV-Da
(Accession P17594). [0147] Hhgure 75 lists the am no
aci d sequence (SEQ ID NO 27) for EMCV-Db. [0148]
Flgure 76 Ilsts the an1no acid sequence (SEQ ID hE)28)

B R ArNA I ™\ JON o o PNA NS\ =~ ~NA AN




listed sequences are SW(SEQ ID NO 183), NC 88-23626
(SEQ I D NO 184), M 88-36695 (SEQ ID NG 185), I|A
wW@204/i76B21 (SEQ | D NO 186), NJ 90- 10324 (SEQ | DrayusB©§/009142
IL 92- 48963 (SEQ I D NO 188), LA 97-1278 (SEQ I D NO
189), CA 131395 (SEQ I D NG 190), and consensus
sequence (SEQ ID NGO 191). [0162] Fi gures 90A-90E show
that a single dose of SWis efficacious in reducing
[0043]he si 4e anstHeruspact of theandthed fyr makingafh caxqllytiovied, thentestyirus is
. in mce, Figure 90A shows that,K SWcan reduce .the, size
2 PICOIARY IS e FBR ISt PEOGRGTESH 2B Pe AAFCHRYIRY: THeBV IR fnHHNEHUS
e B B et Py R oyirus. In
anoth¥7&spheinthn tesevirwsols kastdgewirus u froamti{eEBSRC; e ey is a SVV-like

. Fiqgure ws .t hat .SWcan reduce the size and
picortg e Tig R VGRIFOOFER SR ANECaT PR R A To Caa e
follovil lidolat6l: UAINT 88536993 $8U2awns, 1AEED-A75520 N0 BD-108R4ULS2-48963,
9 shows that SWcan reduce the size and prevent the

CA 131388 hAOK278x 1 @ﬁ%QdIM‘EQ?Ga MR A801282 50 NS E’D@@dSCd'D’ 63649.
8). Fi . ) 2
o oS SR B AR R T e

oncolREERR &6 befRet |ISOIS capRidirdtelt ARl A testrvimik capsid protein sequence. In
I mmunoconpetent mce) (ED O = 0.001). [0163] Figure 91
anothehaseet fpfnaleing an onesiic virusy the tehPSSAOPIEdResE igselected
r s : , .
T
encephhlparyietitisrsirdsy anchericepleatomyqrastific viron Ialahaher dspect,gbpteastiarus

sequences, t o, be chosen for. pol ycl opnal antibod
genorg G EHuFG i, solsolef s amerseRhloRr oG wius. D &4 qnother apmget, the
encephARMYob&dHisSahs, 1RO SV -[ie pibBrhaBAR! bithySRR SRE QirG\QnHR selected
for polyclonal generation is shown in yellow _The
from ptaispfaw{fmings@ ie acid isequehes ogmpprisig 4 hesieddo.cl0Gs i %o, 80%,

o @ i 8 . f . '
557, 2436 ooB SO BAREL USR8 SRR RN o
SEQ b Naml y3;150n2d, 1an13, hedi 5992081168 tor Qbnfrigus oRidA thared that is at
negati ve.control, and presents an i nmunofl| uorescence
least $Qrg §8, 20 egqgnqc}ﬁogg@sela Igagth Sswthat are stained with
non-specific anti-nouse sera and secondary .anti body.

[0044k gur edn onmherrapes of ieansthorion srakingraaseeplytc Pty upthe
sming B4 SLESSE U S 59 5 8 S TSR or .
wherdin ttiel annino aeid ldifferonjeugaligd twithih SUNVeSEQ TR)NOH 618, eesihids 80-937

t hat po) yclon i- tibodies can be
of SEHEY 3| ook s G SgESE Ry Nilgn B 1o IR
NO:160TH8hds U85 I8 RGEQ IRE®: K9, SWSRNEESAL 89 766F SE AINO:169.
outline around a cell because the cell was put on ice
. nal i . : .
10045) PP <SR Leh i BERT AL B s AR K i SmB S
having\h @Eered ExldigledropBm, tHémethod combiigiag:i () ctdatieg a library of viral

cal cul.ated as the_highest, . dilution_ that neutralj.zes .
mutagt QP aE F 2Tt RATale Sed Sequsnes] (iguEcias Gpfaty of viral
mutarktf it §§M§sh@é cell, BEdhlth@la ﬂ@ttalifg})ﬁﬁtﬁﬁ'ﬂt Vfus@b prod¥éed; ()

antisefa on MN 88-36695 (see Exanple 18). The .
isolatinguhe plluratiy pBmutaint wruses; (4) iB6dhating 26ph-peirgigsize odwith the isolated

Ei gur e 95B. depi ct, nei ghbor-joining trees. These tree
pluraly 3l Vi EBend, B e omerad SRS HBERge v AvEpded i the non-
permiSAGK84E ﬂﬁ@éﬁ%}%ﬁhn%p b QAT %irhOhavifd &1 Altdpel fLhpibRg ﬁﬂbl%ésgect, this

and show the rel ationshi p between SWand seven SWIike
methqs Bistherasonmuisesthatstens ef nifhincuhptisg theaise@srdd muianiegiusis the non-

in Pl and rtial .2A (Figure 9 d_| 3 of
permisilyl bl dfig O bl i Pl Sttt e

| NVENTI ON [ 0168] The terns "virus," "viral particle,”

"virus particle,” and "virion" are used

i nterchangeably. [0169] Thelterns "vector particle”

and "viral vector particle"” are interchangeabl e and

are to be understood broadly - for exanple -

Y - - o " o D B 1




| ocal alignnment search tool." J . M. Biol.

215:403-410)) or by visual inspection. The BLAST
w@b@onovishm i s described in Altschul et al, J. ROI/US2006/009142

Biol.. 215:403-410 (1990), and publicly avail able

BLAST software is provided through the National Center

for Biotechnol ogy Information (NCBI)

(http://ww. ncbi.nl mnih.gov/). [0174] For exanple, as

permissifsl IR Bi dhotHe 8spk& the Tadthd ERSthe O Opriiemtét@ﬁ{fely @peating steps (f)
refers to percent i dentities from90 to 100 relative

and (g)o In Aeothetaspeshdbe Heragpeiptitaliawtantyis sispipd deine s prigatg) sequence
.den | gV, f,190%.Qr e ndi_c
comptiRBESEQITNGE 1> $£ Grrids Por Skt gl borion
theredfest and ref erence pol ypept| de Iength of 100 am no
acids are conpared, no nore than 10%{i.e., 10 out of
[0046300) arkh BRe Apestofitht hbBod B tmdkeh @ﬁmanﬂelr@b HKdv@fgSanf dlterad cell-
hat of the reference pol ypepti Sim | ar_ conparisons
type twmnméhmabaé@gm@ndactpém a mhl-welrl ér@rnfb@ughput atform wherein

nucI eot I d
oo B ST B SR T . o
methddedagititirtiér compéiss m&mgihs platfene e @entifyeyhicaweliecontain a mutant

clustered in one or nore | ocations of varyi g}g %%n%th.
virus that kills theecellax Ithanether pengal the, sceseping is epnduieted by sayAng Hght
absor%'lfcgn{jgﬁch%e?f‘ces (90% identity). Differences are

as nucleic acid or am no acid substitutions,

nsert ion I
07" 195G 5LEb el Rk RER Qe A8 aor
cell-t@fe ttdp@snmrtb@ﬂaﬁpaﬁﬂssg\menaf atmiaercsllset ; such hi gh
| evel s of identity can be assessed readily, of ten
[()048}]\'I t houtly BdtHENEp&R oSOk ivellical fol Bk a ihietaiORaR Plsingfn altered
hi gh stringenc i nternmedi ate stringency”. or "l ow
cell-tynertfapisamdle St?ﬁf’é@m%@gﬁb% libragy efcyigl weoprisgy (D) providing a
posn R e BB GOREM GBS ARy or s s )
mutatirg e polynudledtaiedn anied tcsmaatm&plamlht)aofﬁlﬂbmhsmumt mlynucleotlde

sequeggésgéttq?& N C & I e?égr%{%,r(gfé?& ]lp(g&a HGX Pr{gb%véc or havmg the

genorﬁfcrsbﬁlga%% ¥f e Q/ﬁ'hE éﬁéﬁt £o8 IR PpotiforCSTAY béddRtc bddbndetsTuhd Hrus
| ower identity between a'target's nucleic acid

that ﬂmmmbeoad@l inestenr @heondains, eegby caratig Shefilspyeofivirabingiapts. In
one s, BV e B b AT g BB B Bt

genoﬁ@%b%ﬁdnb@ of @ylrﬁd']@nﬁ}ﬁ'ls%s & eqyender thstiio Bt 1e£st 65%, BO%{ 25%080%, 85%,
erature at_ whi t he g)ybridiiatlon S

00%, 84y a1 8o ik Er SERTBIND" b bbb Ebris b1 Ui st or o
contlélﬂug géﬁloﬁttﬂér&ﬁ? H FI?&HQ‘I atrs%&fﬁh ohhe 5&1u@ﬁ(%hﬁra virus comprises a

enperatures resu ré stTingent conditions.
sequeAbd thatighat kastiosge 96%, @@%d%%omsﬂ% identicel yo BEQAD WQ: tdfora

contigsRRS PR Ry bt AP B 0 S BRRHE et o ome

aspech 't]?ehwrdsr’chf?crcﬁﬁﬁi)h%sea @QGeﬂc@ Wha$ bl dt NHSISRY/, 0686, DFSE; OB BE r DIV,
foll ow ng exenpl ary conditions. A comonly used

1dent1h§lbo na@ozfaguoum poutioh of SEQ 1B3K0¢ 68dhairis ateast Peiel OQD%QQ,J ar 500

muctefiydds % Rt B Bl ERE 5 bl S FEREP S B e
11brar§ bf mﬂ@ﬂwntﬁ QH@I tofuk i g,ofbﬂéﬁ é\ME kbitBhctabsanidont in@értlﬁﬁ of

C can be 0. 7.5 mMtrisodium
nucle@tndqs ante thelwlymwbeoﬁm mﬁmrae agpach thoveanAgm insertion afgwcleotides is

er.at ur.e 65C.
cond S 0 B O3 RG] TR OB H00Fo prign ot
nuclesiadihderted o ﬂi@p@ﬂﬁﬂﬁ@le@hd&&codé&&ﬁ oDy, i arther aspect, in the
tenperature of 55 - 620C. Hybridi zati ons conduct ed
under | ow stringency conditions can use a 2X - 5X SSC
concentration (30 - 75 mMtydsodiumcitrate, 300 - 750
mWNaCl ) at a tenperature of 50 - 550C. Note that these
cond|t| ons are rrerely exen‘pl ary and are not to be

o o e . o o s ~ A Nn



30 nucleotides in length (see Figures 83A-83H Figures
84A-84D; SEQ ID NO 168). As SWis a picornavirus, it
whameaosunber of features that are conserved iPCHUE2006/009142
pi cornaviruses: (i) genomc RNA is infectious, and
thus can be transfected into cells to bypass the
virus-receptorbinding and entry steps in the viral
life cycle; (ii) a long (about 600-1200 bp)
step afitreating et litatanyafivinal fufRR)s, the niviating ofetep () istcordwpteddn® capsid
for SV, ﬂucleotiq§®’1-666 of SEQ ID NG 168), and a
encodipg reeign of the Relyavalfalidey  egi on (about 50- 100 bp: for
SW nucl eotides, 7210-7280 of, SEQ I D NO 168; (iii) the
[0049' * TR Thsrmreseptinyentioalsonrevifessameihad fqr making ¢ pyugant virus

' . oal o r v st _

NGRS b G5 0 LRASSTEBRLEK, B el By gt

polyrtucleatideiseqnercies of a dieus3 Gherzin IBEQrdafindicdrifiges: providing a
caydj.ovi ruses have. a Type.]| ] RES and has a,Type.lV

polyrilegtioq sAsp iR CABR RO piabe i b P Vs e RE in order t

ol _ £
sl ROAS) O P Bl SRR LIRS o
ligatihg tite phurdbtyaif niitated eapsirkersodingpol yineldotides énts'a visptar hyviag the

coval ent | ttached spml .. basi.c protein, " " an
senofiteseqtongr it iy VAOF sserehyt is SRorearo Bt R MRt Bfing the
librar{ 28 hyufat QoBnudbslideldedieencdsitihe 1i0ds3 () thasfebtimpaht libfry of mutant

provides the isolated SWvirus (ATCC Patent Deposit

polyrwgleptide senerses 3o apernipsyeeshpsuchdhajambwrnbity o mruant vispses is

1 . j. e . i 3 .
g Tt U R T U
with #eiishlate@pluyadidy bf mmahheinkEd-ahd 48 recvkdhga ntutatt virus that that was
conprises the mgjority of the SWgenom ¢ sequence,. an .
prodyced Q]@eenwﬁmsgﬁ? el fperey g p Sfm? VERS g%lﬂ%ﬁaa & tropism.
In onb B§H A M AREhb® Furltler Hebrides M slepd %Tze{f? inchbAMNE RS FeBbve@éd mutant
thi's nucl eotide sequence shows that the majority of ]
virustilthegiongleamissiivy pelbtasd n(ghbfecoviting amuteiedrusyhas it m@s produced in

NO 1. .The ami no acid se ce encoded by nucl eot .
the by i A0 s S50 Y Gp BTN RS TSR rdpeatine
steps )@l €9). TAadBhoaspédiagheamitgingtd emdoéteSERrdo@oM@ngrtion of

herein. The full-Ilength genone or what appears_to be

nuclepfidesripiol the eapsichensedigipolyaycleptifice Ip apothenfsReshed loaghfpqrtion of

s o3 AU LE5 P SER Rt i

epitopotagp o treitler afpeBithearadddrh énsartion@f aceldotidey ireconducied b ¢ RIM. In
ol yprotein is listed in Figures,83A-83H and SEQ.|I D

snottREp oot rally oF TR GHHEFD BT GO LS RS T poquences

complPidéd %’bﬁgﬁ thR@189 @D’ AffereEQabRdNAcoding boIGht@édide SERehERs. The
NOS:3, 5, 7, 9, 11, 13, 15, 17, 19 and 21, and =

libratyof Inatad pplynuélestidestq@uces @n hefoss foi exampd, agardigyirus or an

+UTR region (1-666), coding region for the | eader
S‘”“§$B#¥%%m%%%%-9os), coding region for the VP4 protein

904-1 116), coding. region for the VP ot.ein 117-
10050565 T3k HperearOR b, TaKhRIT PR Y} tg G g SBEES cell-type
tropisn® gd)tﬁﬂrﬂe@.g (D %réaﬁﬁg h NPl ibRFPé VY (n%ﬁﬁﬁs;i’(ﬂygéqera@iﬁg ISNO/ RNA

region for the coding region for the 2A profein

from (I8AcIBN 33ary of S¥Vhputasts; 6m) tfaosfecting theSYMoRBiAninto a permissive cell,

3505: 3888 codi eqgion faor, .the 2C protei .
such (3B Bl bf i ] Sehrhordcal HEtne BieGiulfey o mutant sVV; 0
incubafB® & nbd-péomissiAiufGr YR thokolia pBBalty@f @utant SVV; and (f)

(5125-5190), coding region for the 3C protein .
recoveEN9 2 n88IE SV e tut lygtcatlbgmfmtsrtbe netypergsshyeoaion cell, thereby making

N T TR L e T —

I sol at ednucl eic acids that are portions of the
specified portions |listed above. The invention al so
provi des nutants or derivatiyes of such isolated
portions. The isolated portions of SEQ ID NOS:1 and
168 can be subcl oned into expression vectors such that




sequence of residues 1397-1486 of SEQ I D NO 169, which
i s encoded by nucl eotides 4855- 5124 of SEQ I D NO 168.
wab@eitemsent i on al so provi des an isol ated SW 3APET/USB®061009142

with the am no acid sequence of SEQ ID NO 16, as
listed in Figure 2 1 (which corresponds to am no aci ds
1106- 1195 of SEQ ID NO 2). The am no acid sequence of
the SW3A protein is encoded by the nucleic acid

steps & mggﬁlﬁelﬁ)aﬂﬁg BEQetdeNG mitant SV lin tHeamniperiiisgivre eelpGnd (h)

conten ok e S b TS
B O

incubaiinglieodnchie&d i 2 ultb-well hngh ﬁmgi@mti@m wiTgrein; tﬁ@phatfpm

compiiss § RRHRIIOR THmSBR I TGETHP® ot uplkqt fhoifif gf:Dihe
metho&ll\'g]ftgi&‘ c%ﬁl@h@é%fé@ﬁmﬁ Qh@ﬁfhﬁ&nﬁﬁ idéntiy WiichAdelisdonfala(d hldtant

am no acrd sequence of the SW3B protein is
SVV matlgueallynyfeptsehmcailse e anpther agpagt dhecssresningre ongugied by 7,

analyqll% l@%: L) Ié]% &4 e%lo I\ﬁglgc gfﬂﬁ%ﬂ@%@ﬁ@%@f&%{ oﬁ_ﬁVV mutants

compti$é @pliraRtyITeMitaR $ Van costl gl peicRdtidEsdqipriaas. hranother aspect, the
pr ot ease Wr otein wth the amno acid seggence " £
pluralrtegfme@t& apyid pobudeesidesepRsRLRYiS SERTRIC ¥ f@ﬁ@&h@&e ton o
1}{11%1 tides randoml
nuclec?t%d agn(r?])ttlge? %%)egfrlgt\];fegﬁ oﬁfolng)g%% = ﬁ%vc\%g%ther 1t eelo ﬁ ?Asn 1rta.1|11 omly
1nserté&1éhoam>m aitope mgo e mosharfasiRieq thdrahim (msesteonl dfswelgotides is

condusted s TR Sk Aposi RS A HOBREIENES BRtepa® hfled from
a svx{a Eﬁh%b@ aei)ggﬂﬁﬁi%& PV 5583 NGingiher ﬁaé@t SHOQDAN by SEYV

[1sted in Figure 24 i ch corresgpnd§ to
mutamiaiis| geotrattd SraB6 8 S\M@mmquqgemhgymg [bteas 99 &5%, 90%,

0 epty4,o s. an 0 r

59, S RO PO RS S AEORES . % 11, 131517

19, 21r q68 CBtQ§ a bérPzudlSdortibn HleEof Thahky at Gt sm |100, 20@ emiﬂﬁ)dwleoudes
nucl eoti des 5824- 7209 of SEQ I D NO.

in leng%rv dnoneaspaFts hesDBVA dbmryat $YY| Bavaei> G686 a&dg'&? WPAEh
comp] :Qﬁﬁ %&Q% ?&%&1@%&‘1@4@?%‘%]: 695 Q704 IO}, 22 99%556311&&8 tHehfity to

orresponds to amino acids 1
SEQ I NSEQSS br NG ac)nuguwm mntiorothacofithetigatleas 565 10 é0@W§@0

mclebsons Eopthad pnabephrAne PSP SR T CROLGT] Beuias Sitbline or
atumBH&llﬁﬁ/gb %ﬁtéﬁﬁéﬁ@%ﬁeﬁf SEQ ID NO 1; nucl eoti des

code for a stop-codon, which is

[00511e pi ct 'pfq:s)EthPgéHgB? a6l %xﬁt&’&qﬁﬁ&ﬁo& fortoh AmufHt virus

steris nucl ei c acids of the present
havingnvembi cdil-fype tmpmmbotvtvomm nmbpdmm;mms (a)¢rgating a library of

viral @pn%gl sg‘:é%(l sg1‘l:glha§a§ro Fgrdgflm éds se ugl{]c(ég gpgt{m{g?e%{ﬁg the library of
viral Hlﬁfé!n?s' 1ﬁt0%é?m%ﬁ'e%%l@ Ghubly thaEsp kI Mo f Aethnbaisuses imgcﬂlhzed (©

10 nucl eoti des that encodes a poll)rc/1 rotein wt

1solattrtgdhapiumj1tjagf mquulélﬁﬁ@@ (dh@ﬂt@m@@r@g tlgeep ndyralityepf mutant

Vlms‘??gg aéngpnléﬁtaf‘ﬁ ﬂg t‘gﬁjgfg %re tn&j% %ﬁtlﬁg?tb%%acoge%oggmhé

unmd@zﬁéd’ﬂﬁﬂtdfdﬁe Wutafit vine, aﬂrd @r@cvm@eqﬂﬁmhatdemmteddn e tumor,
SEQ I D NO 2. The SW.genom c sequence i s transhated as

thereby wikigk e NEREIHES éawng RagmeLscelly %@Plﬁfﬁtﬂé viygr i pae aSPect the

e RSP RISty PR P it ncoins

caps@%dribﬂ‘dﬁmﬂsﬁ&u@dﬁﬁgﬂ@dlﬁnfdﬁoﬁde ﬂmided tb gand:mw@mlumh‘sf of
encoded by such fragne ‘é"i [0197] The f egg }/\é¥ £
differgnl piast eippidemcodng polon %ﬁﬁlé‘ﬁé%q‘}e§ce§eiﬂ 5&9 B ©
NO 169 and is encoded by nucl eoti des 667 7209 of SEQ
ID NGO 168. The majority of 14he full-length SW
pol yprotein am no acid sequence is encoded by
nucl eot| des 1- 5673 of SEQ I D NO 1. The poI yprote| n 'S

o . a . S o




Enpty capsids are comon in all picornavirus
i nfections. The capsid is assenbl ed by cl eavage of the
WG@R0oopabApr Ot ei N precursor into a protoner consPGL/UNP0EH09142
VPO, VP3, and VPI, which join together enclosing the
genone. Maturation and infectivity of the virus
partlcle relies on an internal autocatalytic cleavage
VPO.i nto..VP2 and VP4. Rel ease of newy fornmed virus

el PSR iRE PUTTNFASP iR N FqrgrBSInE] i BarorTR Beqticnce of the
L LT —
anotherjaspest theevioms redovaredin Rap &) tlytizeflp sifects vetheasf theltbnfod 4 another

uses,of, .t he resen invenfion can be directed to
sspegtfb BRAE4 £ Fabhed Btk %Vm%mqs@s@éwe tropism in vivo, the
tumofl @ 4 ¥&HolMEBS a BAFheHbE AithSy, & ofhiGoh I&Iﬁ%"ﬁf a t?a%gén g
variants, honblogues, dérivatives and mutants of ot
anothr asnestathermaramat lsatmeuse. nodi fied in respect to

sequences of SW(both wld-type as disclosed herein
[0052Ind rut E(ma)l thchmet}mdsaoﬁthe @relsenteﬂvdnﬁoin&hds mmmlblalaqnéc@navuus

mhe RO A SR G bS]

JdhbBeirhsS st T4t aR
T A 5343, ?ﬁﬁé’??ﬁ%‘é% ﬂ?ﬁtgvr%ﬁtg ’h(g § @%ﬁ gieleogg%%/% % ?hgl% |Hp Fto which

SVV ibslongy Thesviss asa baélwds@mle ndbe vieEZanbeNOS V' 2-liké pid®rmavirus.

e Gy o8yt B S T B . s

5343 3Aa S3B c@fipridhy a memrthato@st 1e&se65%f 70%ER5% 28096, 85%, 90%, 95%
p

M no _acids in ? D NO 169 t hat make U
or 990 Beicaf n 0I5 NeS 6 deRthfohb s &7, e PLAGS, or 2 contiguous
por RO Syt B SHEELENS PABLIS AL LTGRO P
V11yut§1§@um@1 Ei@ephalomySHG \hfhsNChelEB’ s rﬂtﬂﬁﬁ@hc@hmpﬁryahhyﬁrus and

o35 5, T 6 - e ot o e

group afamlatbyccbﬁiswﬁg Bf: IRMPER 665N PLDIEIBERA 99&7?52 NJ 90-10324, IL
bclassified into the EMC-1i ke viruses ("EMV®

92- 48§§3 A1 B39BLARI 2730 H 66259; Nnp4-0E56; @dN((ﬁzhl% zsz;‘aé, MN999197 and

SC 36%@?" qul gﬁ?tg{mﬁagﬁ)é{dt ratﬁ% g;r:‘eﬁént %)}}/tdcl)% ﬁnc\yfn}p&%sg§ atpbxgadﬂ ti:l)riltﬁs sgected
from amiblaix Irayirtghes 1G9y %qm%,@oe/@ 8694 80%y l75%§¢@%, ort 65%) Qéiﬁléﬁce

di Ex | d Fi
identi Py ok B en) MupbeCiA SAE TANOAPS Oelkans dobi He 13, 15,
17, 15 DANIEY; 6 £ é@rﬁi'%%sr BbtSn therdb¥ §r §!oBRrvise '38ﬁs1<?er&?:1%\l/ag§i to SVV to

car di ovi r us wever, even these two viruses
by sequeate hamdlpgy.ences, not ably in the 5 UTR (Pevear et
al ., 1987, J. Virol. 61: 1507-1516). Phyl ogenetically

[0053BW cl udt m@hamab;bvcﬁﬁﬁ@medt ilvVEMidnengb@pas3ts ddySvirus having at least
ions; see

d
65%, E%ﬁ%@ %gé% 908 9éa@?§ﬁd) PRt SBiwon A% Raglocian spagence
1dent1t3}&6®be A¥cd &%Qﬁl ?Mérsl’"@bﬂ% %@th ¥ 1%' Iltgb ectolﬁtﬁguous

car di ovi ruses, has now erm ne
portiog of 8p&y & WOS: der (6% thaFisglileastd®), 2M@\80@M00L500) 750, 1000, 1500, or

because: (1) SWIRES is Type |V
Zoooﬁﬁe%gggvpgﬂﬁﬁREs are Type 11); (2) mul tiple unique
0054V| ruseih "SW i ke | cornaV| ruses") are nore simlar to
[0054ky ¢ ha seat iy <phofalse gRowidsy R paedyticumspadedyeny of the
methoﬁ@fbr'%hﬂ;%g%?m%?an?gﬁ'us AMoRBHER F}F l‘lﬁsbntela%ec{:% St Al kAion
SWi nfection of permssive ce ralrse
prov1d&g ainrthodSwe Haailrgtalhrmtlbnt vhithnah 1)1&:&)15?1& VG4 thi enethod compgsmg (a)
.cornavi ruses. Thu an SWIi ke plcornaV|rus can he
ma““%&&% ap ﬂn%vl%YlfllSHBa%rbéfsa@aﬁo theymetheds fopmakimgsgnetaat virus
methods to treat cancer, where it is determ ned that
the SWIlike picornavirus is naturally oncolytic or is
made to be oncolytic (for é§anp|e, by desi gni ng
mutations in the SWIike picornavirus genone based on
the SNVsequence) In ~one enbodlnent NN 88 36696 |s

o s N a g o -

oy



conplenent; and (iii) SWdoes not produce
hemaggl uti nati on of human erythrocytes. Al of these

w0 awboes4contri bute to the fact that SV exhi bP@BUS2006/009142
| onger circulation tine in vivo than other oncolytic
viruses (for exanple, see Exanple 7). [0215] The
present invention provides nethods for selectively
killing a neoplastic cell in a cell population that

d1sclo§é?ﬂfé?é1§ estick Bk fHeldn0slyRe vRhd Babhuefeatibudnhd te tfsh bhthe
sai d cel| popul ati on"under conditions where the virus

oncolyimwvxmsam@affﬁ@tesihmdr@b administeringdhe gradiatedhencebytic virus to a patient

BB B e o B BB e bk ompres

attachirf}en RKBSE e MBéthALR @ocl9tpaiss.enbodi ments where the
tunors can be: (1) cultured in vitro when infected by

[0055§W ( Zln bt ra@;ISiect fhd hi8scdt BYeMech bvideda neéthod f61€dréa$1ng a
d (3) the cells are manmmal i an (both tunor

and
patient M/mthtatmmor welhlséb'\’ thmmeﬁ@dmgmm@ng {}dnactivatingg 2V N syl that the

virus i oupteniiorsapd sl T et agfTb) @PRR L RERRL livated

SVV i d pfiehtdfbfcid ORIt e tusad Iﬁ%n@thé‘@tsb@;d the mtlﬁ)dtfoetrdaammga patient
amounts of SW as nethod for determ ni or . det e&{/n
with a/ityeon sithfOGY, fargher comprises ajipeing wtoxH tojthe d ipagtiyaied
popul ation, or as a nethod for screening whether a
[00561mt ant liswuather aspastithe presany invantina prawidese BV Wepmpagiion

oo 3R bl S5 bHREE 02 BERRTAL st mvcnion

providds @BV VIgoprisias aﬂh@t@enag:ﬁ:ﬂcb@oﬁ’lteﬂ inghd edpsid rbgiom a
human cancer patient, cultured in vitro, infected wth
[0057f SW Whine Bre%%ﬁﬁ\trdn‘ﬁﬁh Wlsk ipkdvaddshenm@hed fir teafinga patedt Wik a
non-tunor cells are introduced back to the patient.
tumorAyitle SN theangthod eomprising | () e@ating Hinataph SV Ingonmyisingsn epitope

e T, AR T A5 s
mutad @V e nfith théateickedwRodio mq:mtmnttalﬁ&lctedrmdr a weldrs Imoee whed, the
creating GO EERHE ORI R BoPS et e
encocﬁiﬁlteg% afobﬁlueﬁt)ﬁ&n&f Sy UMPsnLH J:ct' the Yihutsht 88A0OEGestddChave an

cel I's are introduced back to the patient. In
altered nell-¢ypeduipirant In anbthet ppactathetmethed fretheseamprisegimastivajing the

5T O P B, coe

t ype. is coating strate an al e u
[00584y or co]riE‘GQH‘?SPIBthY opg's \R?‘Y‘[l%f @%f%s@%&g‘é% B"é’i‘oerr?FH mna
t R SAmble TR & Bhtient;{BERcHbdifig the tu
SMP%%?%H%Ea?@é%dé?tF%%?@? SW%oes no? eefh?(g?et ccytolgyte; cmmf

sampmmvm wl@gaﬂmd £33t @dd () rsetgening thetumpy pamele Ta\hougd SVV by
det {11 yt |c to prinmary human hepatocytes. Table
otec $izes initial studies that have been

onduc ed to determine . the in vitr tlc of en
100553 " S 45 1S Fear PR AR LR b S LEERFeit im
Isilel Ga)RRhe Hi‘éﬁénﬁ%@d Q?& ticnE hie Rla il ak tope-tagged SVV wherein a

- Types[ 0219] A bel ow provides a |1 st of
label tsedohjdgawé $o theapitapetageand (b3 dstectingdholsheldn ihospatigat. t1p thoyy

meth%(gffgl&(ﬁe%t%t]w em!ﬁel%ﬂ%&fsef&? %}V%X{)m{ ¥1lxe %’/{? (.‘]taﬁpgyi nﬂﬂgnt SVV
generﬁ’féﬁ%@‘ﬂ’{e ABthodeliBabied Hevei®f SW Cel | Line SpeC| es Stage
Staté Organ Type Metastatic Site EC50* PERM SSI VE Y79

uman Dol 3ell in a
e g B e A T
sampBSrmidpriSalgt (B iselatilg eédUsinphe HodGIRb]e0t; Ql@)zncmtm@ thelogh gample

Carci noma 0.0007 N1E-1 15 Murine Adult Cancer Brain
Neur obl ast oma 0. 0028, 0.001 NCI-M 770 Human Adul t
Metastatic Lung Non-Small Cgsl Lung Lynph Node 0.00724
Cancer Carcinoma (NSCLC) NCI-H82 Human Adult
Metastatic Lung Varl ant Small Cell PI eur aI effu3| on

~ N A - ~ Y S PN . V.Y 2N " -~ . 1

vivo dok
Ce

[l




transfornmedCel | Line Species Stage State Organ Type
Metastatic Site ECSOf Hs 578T Human Adult Cancer
w®@Be@as018@ar ci noma 273 Hs 1. Tes Hunman Fet al NorP@&l/[S2006/009142

Testis 416 Immortalized LOX | WI Human Adult Cancer
Skin Mel anoma 569 PK(15) Porcine Adult Normal, Kidney
1144, 129 Imortalized NON PERM SSI VE W - 38 Human
Fetal Normal, Lung Fi broblast > 10,000 Immortalized

with BNV @9 aiﬂSiV&hllEepmmemrl@,l (© inUliigatilﬁ'g hieodzl lasatnplelfor BtEp (b) with an

| nmort ; MRC- 5 H Fet Nor ma Lung Fi bropl a
antibadyps cﬁﬁf?@'\{ (3722 aptiact spoeifi %{’rltkelr{% GrRgviru) 3 Ed)

0 ﬁdrﬁfaﬁ{t'bé QR YoYU MGGy fldIBts that th

Screeﬁglgltt{l&ﬁ'or ﬁaﬁr&’,e%gi n crlovg}géﬂﬁgr >10, 000 (neon Pr |Smaary ©

samplnchotdiad 3 wimoCekll.s atal ) HWEC Human Adult Normal, Skin
M crovascul ar >10,000 Primary Endothelial Cells HUVEC

[006HUMaN Adldnt abjecty e 1ntlfriﬂiohlp&§hdédell metEﬂ?iﬁirhlegenaini@Whether a
>10, 00Q Primary HRE Hunpgan Adu)t Nor Ki dn
subjegpis cpdidlage f RRESIY Y f%@yo% (ﬁJa‘f“}nW @il aiigep el from the

o AL PO 0

antl-S’ﬂ/ raatijodyCARM) cielduﬁnt@fomzhd presilehcencw the bigaBVV @tibodpry or in the
of h Muscl e s.>. 1

cell, e BpRH SeNIStactips indiskics TOnegiooiagt i A SORAIHtE S0t SCLY ffeerapy.
(006310, § o tSaeonmg 4 sl ter?(%f“\ BBl det B IEE (hé P of an

antl-wvlag d“gil)}l‘(%%rb)? 'éﬁlﬁl—ﬁklt—?u [ add da%ﬁ?s% cM’SfSﬂtﬁ)oﬁ? 'ﬁﬂa? can bind to the

constasttregions exsnah7dBtoPe binding reiEo@MT thie Mnsmmmbmdy,rvmerein the

secor;&lg%?qn% 9 Cg%%%%ﬁ%ﬂﬁa%ﬁeﬁwd%oao%g 8 gjﬁﬁﬁpgﬁ i' H0Eble marker

can b3 1fdr 8anpie | Aot ostore Qi hie MRBreckih. t Wfﬁ@ﬁl @QEcdAtadyhntibody is labeled
diobl ast oma > 10, 000 U251 Human Adult Cancer Brain

with elptefpblemenvker-the dootabie-mmkeraandn deigoied, fopeemplgbyjtiporescent

i Gp 80 0 A 00 TR e B S, e

tissuedbiophyl astberfondd Bindsd-if tHSMbj ecbiorafiorduregioCanihe sulfedtitimt is

d i.obl As 75. H .
s 5 T . O AT A S A R U e

ldent@g:gﬁﬁ{oﬁhﬁiopcel@ ial Cell Malignant 1061 Qi obl astoma
Human Adul t Cancer Brain, Gial Cell Gioblastom >

0 000 r
[0063%0 000 "IRAE M q%lgingg%g&g oS gﬁ?ugﬁo%@@%m
neop]laﬂth@mHlﬂrmm aﬂ&ﬂfdrprdhnmgrS\Oé,l applyAd emhi:tg/pe SWofyenutd@, (ﬂl@ﬁldlng

modifigd o AT Ve VRS S8y Bl ke arar e ces B Oct ey

Spemgg5lr{3§ég@q:ﬂﬁqﬂ{,gnuwﬁt astatic Col on Adenocarci noma
Ascites >10,000 Cancer SW520 Human Adult Metastatic

| on
B I
in theRG2MH20M@E of aldusdicanfatifar h@almghhe ﬁrsemeatmentﬂliheﬁ h&ﬁ(ﬁ%l Further, the

virusi- 09, SRSSLES, L2de Shatie, O gan. TYpe Mol a8t LLC S 181, diceases

mentﬁﬁ@(!‘ R&RIC ITATBN BAB 8spadCo AN pCaE BlvehiNra bhd ﬁgsehlﬂﬂﬁgntlon

dult Metastatic Prostate Adenocarcinoma Lynph Nod
prov1da_sothe) 08 EEHCE (oDuutayts, ¢arivarvesdielativie tand p@mp@sﬂmrtséh@m@f) for the

Ad carci no Br aj L ncer 3B.Human Adul t

treatrp G BERGRL B RuaR i eyt RERR b el &
Li ver Hepatocellular >10, 000, ..

(00638, o1 1 %ﬁ'&‘iﬁhmrqur EEAMHETAPK: %ﬁ@?ca%ogé??feﬁéﬁ SVV
expre?glg%g @%? ﬂg&@gtcdaﬁ ‘Bgﬁséﬁﬁo ﬁg%g%@geﬁtg ‘é[&grﬁcg%r@ﬁ&fc cigéedé@ﬁy SVV

Car ci noma >10, 000 UOSl Hurran Adul t Cancer Ki dney

Carci noma >10, 000 SN12C Human Adult Cancer Ki dney

Carci nona >10, 000 A-498 Humgan Adult Cancer Ki dney

Car ci noma >10, 000 ACHN Human Adult Cancer Ki dney
Car CI noma >10, OOO SW839 Human Adult Cancer Ki dney

~—~ ~ ~ 1 1 AN NN N N 1r . o ~ 1 " o




NCI - H1339 Human Adult Cancer Lung >10, 000 NCI - H1514
Human Adult Cancer Lung >10, 000 A549 Human Adul t
w@2mweae18itung Car ci nona >10, 000 S8 Human Adul t ERU82006/009142

Lung Carcinoma > 10,000 NCI-H727 Human Adult Cancer
Lung Carcinoid >10, 000 NCl - H835 Human Adult Cancer
Lung Carcinoid >10,000 UMC-1 1 Human Adult Cancer Lung
Carcinoid >10,000 DVs 114 Human Adult Cancer Lung

and S¥MRdike Gebdes bath@sebd Gke@@0 dél&re?j' ’Olélﬂde (GG ARYBré&vant-inyespecific
Adul t  Cancer Lu Smal |  Cel | >10, 000 rci noma

gene expression\Repl }qegor»ﬁ?ﬁﬁﬁw,& enuﬁescﬁaﬂ sgrq_vah@ ogmplementing cell H&es

0, l;
BB PO MBI i

virus.Cancer Carcinoma (SCLC) DMS 79 Human Aduit Met ast atl c
Lung Small Cell Lung Pleural effusion > 10,000 Cancer

[0066@ar ci NQRES (0B ab@hsebikﬂﬁwfﬂw@ﬁy Adolletin B@resstoﬁntdf(gehung a tissue
assi ¢ Smal Bone Narrow >10, 000 nce{

speclﬁ:amnnﬁs F(Sseﬁ_Séiji Shibalike vigwaan cank ysefkq wplage F%gﬁeﬁg’fhef
e g

one aépeat shecintermioh pestidesBniR ENRfISMV orfldh IRES ﬁfamcaarS\Dﬂ-mgated virus

Car ci no CLC) HOP-62 Human Adult Cancer .Lun

for thegHPeRRP| ¢ X%éqswnaa\ﬁ@ EFS BO ENEICRERO SR S“%%Wﬁc manner.
Human Adult Cancer Lung Non-Small Cel | Lun g

[0067¢ar ci nobef-ciksa@eepranepics of P REplenss T S V0L FRlhe 156 i express more

L

sequeﬁadfsc ilnona as{pl&ﬁﬁl@)mmleiﬂﬁﬂ)vhﬂmmemwaMn@dmmptlﬂa nfSVV or of an

SVV RSB fRHRRP RO cCalkeie ¢ C' ReTPehiT qaufh fgpunts
under:]tge OO oFRF Sih PR %&M@p&@ le %E@A)‘MF@& Adaldther aspect, the

Met astati c Lung Squanous Ce Pl'eur a fusi on >10, 000

inventian pmwc@rthﬁ yse 198 an RFYSber sl S‘éwarel(atqg@my 3ﬂmroqemﬂ@do pilm

t, [Met a t i C I R Melg
pdyp?pti%f 66r0pr lé’P Oégy(’t norm'%eal ‘T%%Ellyo{lg E‘%le clllngag%%t ag étsglt%e
invento8 ?fvad@ Forhé asd GftanS VBV be alESYWilikdeviays 1bieleapéptidao cause shut

Adult Cancer Cervi x Adenocarci no >10, 000 OQ0O
off O@Ravr@m SpthEHS JHUMor eelivcranpiber (idyRg olapifrest

nphobl astic > 10,000 Blood, T Leukem a (ALL)
[0068]yrrph05f1§§tllmafltmhesﬂf SV e ge@ﬁfr@&é‘ranﬁé‘ﬁ?%??e%ﬁn%fl'}%dédemlfy

t. Leukem a (ALL)
yn’p%gglt}g%tlhﬁw&ggggﬁ)@h%?g uIt Cancer Peri pher al
Pl asmacyt oma, > 10,0 el oma | ynphocyte SR
Human Adult Metastati eﬂ?}?ﬁ‘g %’Hnﬁ% % ar ge Cell Pleural

[00698f f US| OTheYollGwiaQ At Bhs besa1dBAd¥itRS Wniith thelﬁn’[wlﬁm Type Culture
Human Adult Cancer Peri pheral

HL- 60( (g% Acu
Colleptiemi/eT o)yt R0 LUniyergop By b oanaseask ¥ sk, Aﬁuo -2209, U.S.A., under

I frOW
the 1< EROBHE HBR Ereafifor M Rllertdal NECHA R & RO PR or
Micrdoggtgsmefot G DurpAeCo PPatertiPraveddatu | All fatnictionsSki the availability of

Mel anoma >10, 000 ML4 n Adu cer Skin,. Ml a .
the deppgit %b@amw'gl?wmw &P@O&%@%@Wi@m S AR, Mpterial:

A gpRAL53YE! eposit:

Sane e ) Bl o LS} X Do
JulnyﬂelZﬁ@ﬁ)rm >10, 000 A375.S2 Human Adult Cancer Skin

Mal i gnant Mel anoma >10, 000 SK- MEL- 28 Human Adul t

Cancer Skin Malignant Mel anoma > 10, 000 SK- MEL-5 Hunan

Adult Metastatic Skin Mlignant Ml anoma Lynph Node

>10, 000 Cancer MALME-3M Human Adult Metastatic Skin

Mal i gnant Mel anoma Lung 10, 000 Cancer BT-549 Human

Adult Cancer Breast Ductal Carci noma >10, 000

NCl / ADR- RES Hunan Adult Cancer Breast Carci noma

>10, 000 MCF7 Human Adult Metastatic Breast

Adenocar ci noma Pl eural effuggon >10, 000 Cancer

MDA- MB- 231 Hunman Adult Metastatic Breast

Adenocar CI nona Pl eur al effu3| on >10 000 Cancer T- 47D

A A 1 a4 ~ ~ a2 ~ -~




BxPC-3 Human Adult Cancer Pancreas Adenocarci noma >
10, 000 AsPC-1 Human Adult Metastatic Pancreas

wod@soeReri noma Ascites >1000 Cancer NCl - H295 PLIES2006/009142
Adult Cancer Adrenal d and, Adrenocortical >10, 000
Cortex Carcinoma TT Human Adult Cancer Thyroid
Medul I ary Carci noma >10, 000 C38-D30 Murine Adult Nor nmal
Brain, > 10,000 Cerebell um LLC1L Murine Adult Cancer
Lung Lew s [BRIEEDESCRIPTION ONEHRVDRAWINGS Adui t
Cancer Prostate >10,000 MLTC-1 Muri ne Adult Cancer

stis Leydi | I Tunor .> 10, 000 KLN, 205 ri ne Adul .
00706 cer G Satiivan s heBRe of Wil bomicnies SRl tienugss. Oncolyti
virustbihaveeh Erti@@ﬂﬁ%kﬂl%édt@@ reh@had KAl thmbOls 341QetB) through a

Carci noma ( SCLC) -93 }R/Url ne Adult Cancer Rect'um
tumopgagpbylagalty ingécivgtheving 00 by spiénicdliclivegngthel wirus.

Cancer Skin Mel anona >10,000 RM2 Miri ne Adult Cancer
[007Hr ost at Bigurd D sh@GairifiediNeV Spmed edthStragé aGitate anexganined by

Type tastatic Site 0* RM9 Mr.i ne ul .t _Cancer,
ffﬁﬁ@%ﬁ@%w}%ﬁ%& PGl Ty RGeStk T & djameter.
urobl ast ona, >10, 000 FBRC Bovi ne Fetal Eye, Retina
10072110, oooFigRERS B HectiaaamierogAphal an RVrinfecsed BER: cell that has a

large! TYRALiAL fnéfjlgigg?.gd g%ge f%éiéﬁ@ar'ﬁgﬂllleg Normal, Lung AdSE1

t ransf or ne mortal i zed OFRC Ovi ne Adul t

rmal , g ' 1 d . :
T R -
usingHheattium lmow(?ggm Iaiad i@’h@llﬂﬂ ek/gzﬁo‘gizfcl/]zﬁﬁgﬂgm wihy Tr’aic‘?l@ l(]iﬁ&itrogen Corp.,
1 dn > . nmortall ze “0r Cl ne ul t .

Carlsd b, TR respls P Bt b oalenunp ssaeseisb, o basds

. o ol o r .
e o e it (e BB b ERRAGE s 2, g dpmpinant
band A §MV gémomaé RNAuisgpbsémeth ikt atiak Qe Hessizeld (bOMIFlehgh SV V

Pul.mgnary (Art ery TBD NCI - H289 Human Adult Cancer Lung
geno%bs%ufﬁsj!{é]gga man Adult Cancer Lung Small Cell Lung

BD Cargi no SCLC) NCI -H2227 Human Adult Cancer Lung
10078c) |- CHERT T 5 SrBBPERHOTAS BOELEIARTUehiss B EHPigTh Products
generdtbdl fronVBbRBEALih prdedfihdIod glzsbﬁl_a%eg, iE8hAinFlssy al

ef f usi on D Cancer Lung rcinoma / QP \ "NCl - H2107

unman f ' .
074 S, W P s Bl T PR YO
the enorled tminocacldsegu@va (FEQIDINQ g TBostep bdanasvddBEteChyadt*” at

.. Car ci.ho SCLC 3 Human ult Metastatic Lun
positGRE S ICET S REPH 0 4 SPORE CHRF U0 O B i RS s where the
exactGRCIbAGR beineldohfifhdy, Hies@Posniitiis lardGRPFRSENEPRF 5EAS. Therefore, in

Car ci noid TBD HLT- T15 Hanster Adult Normal,” Pancreas
codopsthaftposgsss am iy e theaaksyant Bminnead isadepictad Hy-a'®™ E C50

determ ned after 3 days except where noted [0220]
[0076fabl e iEiguites SAs6I peesews thetsicEbtiGyyageentieSEQI IDYNO:1) of the

. e i t.s 165 pri ycell nd cell lines,.
majoff R T 2B 585 EOA Y GRS suele i Eitonce S Blrivedfiom the
SVV lisofdié hdyindithe QAP CC PARKt BbpdsitNunbed! PTASHA, T4 D&SRIL: July

nonperm ssive for SW Thirteen primry adult human
25,2011 cultures tested were nonpernissive. O the twelve
bovi ne, ovine, porcine and primte normal cell
[0077¢ul t ur Siguxes 7Ad]B prasents theemitehdid sequencea SBREIENO:2) encoded by
SEQ@EE\@fSi ve, which were porcine snooth nuscle cells.
isresult is consistent wwth the hypothesis that the

nat ural_ host for SWnay be pigs. Besides the porcine .
10078 01 n Figsiresnihe Bigotide spoineR D> BNabet e pirtial 1B or
- . tak:l : i §Si 10
VE2 e e BB SV T abiese o AR ARk oo of sEQID
NO:lspecifically kill tunmors with great efficacy and
specificity in vivo. These in vivo studi es show t hat
SWhas a nunber of advantages over other oncolytic
viruses. For exanple, one important factor affecting
theability of an oncolytic tunor virus to eradicate
established tunors is viral penetration. In studies

o o o o, s



al ways, have a nmuch poorer prognosis and may be |eft
wWth no alternative therapy. It is well known that one
w@boosheiswnj or causes of chenoresi stance i s thePCT/US2006/009142
expression, over expression, or increased activity of
a famly of proteins called Miltiple Drug Resistant
proteins (MRPs). Applicants have found that a
sensitivity of certain tunor cells for SWis also
[0078Dr r el aFizre prestiite thehenno asid stquehcs(SBEID NG 4nefthe partial SVV
cells and MRP expr ion. H69 is a chenosensitive .
VP2 proirin dhasds mwé@f‘?y SRR DN G P merseGhaoa o B SR NOw is
identidal fooa]nff{e%ﬁ@%-ﬂzﬁ%ﬁaglﬁ wnor esi stant cel | |ine
that overexpresses MRPS and 1I's sensitive to SW(see
bl e 1. i i pdi j f
10080 s HignFy 18 BRER BE SR pRd Ml RO IG T 8 e 10 or v
encodiaglregidw oIV K I Thisgquddveds idemticah® mchoddeetso,1 b f SEQ ID
N_O_’gresent i nvention provides a nethod for treating
*tancer wherein SWKkills cells overexpressing an MRP
0224] The invention al so provides nethods for

[008£]r eat i nBigyre thpwesenihie agyeo gcid seayenced SEQHRONM:) afdhg SYV VP3
prorcHl B S TR TN e aalEp et hin SRR IE PR el

aminoanide 144382 of BEQIIDsNOt.t he destructi on of a portion or

all of the abnormal cells. SWcan be used to treat a
[0082far i et yFighreliBprsass theatclasedese@shdt tsmg IBINO7¥BY the 1D or VP1

ells. Exanples of these diseases include, but are not
encoglingiregion oSV ¥addiy sequinse s identival toumsleotides) 1d 4611988 &§SEQ ID
No:feuroendocrine features and neurofibromatosis. [0225]

Neur oendocrine tunors can be identified by a variety

f et lLe. .neuroendocr i t SonPI-0d
10088} e Fgiee L bR i i RN RO NG R R v v
protednthaEis en&eike be ISHQHES BIGRNbThasw@endedistd ia SEOEID NIOE8 is identical to

. clinical ﬁggrone: carcinoid, Zollinger- Ellison,

annnﬂ?ﬁg?ég%ég SEQIIRNYFnoma and WDHA syndrome. Specific

markers for these syndrones are basal and/or
[0084]; | hu| Kfignre Bhetesenss the prelgetidesegirense (SRQ IAND:IpprhthadA

g . i, y : C

encofiBEhigheh of SV, This uiiGEPIN0EIRA BIRERLUNG 0BRISES BRkmQ D
NO:labout one third of endocrine pancreatic tunors do not

present any clinical synptons and are call ed

[0085]noNf UrKipines] eresdntiBE Smind Widécduence SRR NOUMY bf the SVV 2A
mar kers such_as_chronogranin A, pancreatic

protefifhatis grsaded by SEGHDNGFESn Thpiearence listedia SEQIRNO:10 is identical
to anSPMRIL 6109559 f9%@hH hornmones have been used for

screeni ng purposes in patients without distinct

i ni cgl, r - I t ons. , r
roosd, oy e IR RS o R ARt R 1 NP ELF R 2
encoding edgicinofl SV Vo Thisabqemtalylidaltieal to haslebe®R 196622849 6f HEQ ID

a very sensitive and specific serum marker for various

NO:]-types of neuroendocrine tunors. This is because it may

al so be elevated in many cases of |ess
[0087le] | - diFigwreck: prageats the amins asfd sequense (IBQADPNOTR) gf the SVV 2B

. t 0 or nones, .At .th A .
protely R 168,84 BRSEE D KOPHE O SRESBs uelog b SpBT0112 i identcal
to amiLHcBEsBCTIING SBEy ING:2 pl asma mar ker avai | abl e both

for diagnosis and therapeutic evaluation and is
[0088] NCT eagqguieN $3R ek /0O hudleiid8 REquetbd (SEXZID Ri¢$13) of the 2C
neur oendocri ne tunors. Chronogranin A serum or ﬁ?asna
encodieg/eigionraffI\E¢t Thissequenoais,identidali to nirelyotidkes 2350-3315 of SEQ ID
NO,]_independent mar ker of prognosis in patients with
““m dgut carcinoids. [0226] The invention al so provides
a pharmaceutical conposition conprising SWand a
phar maceutically acceptable carrier. Such
conposi tions, which can conpyi se an effective anount
of SWin a pharmaceutically acceptable carrier, are
suitable for local or systemc admnistration to

Y o, e



amenabl e to treatnment with the nethods of the

i nvention include those with neurotropic properties.
wokwhoas4f or Produci ng the Viruses of the Preskeit/UuS2006/009142

I nvention: [0230] Methods for producing the present

viruses to very high titers and yields are additiona

aspects of the invention. As stated, SWcan be

purified to high titer and can be produced at nore

[0089? han 2 35129 9 RREsbAS HIRSariab a6idlsk ueﬁc@(csEQ B N@w)edﬂthe SVV 2C
I'ls that are capable o rodumgﬁ_E lgnNQe
Protelqmlmﬁus enicededdfy YEQUBNOI lﬁc The eequsnee ligted i sdi4 isgdentical
PER. man Gene Ther apy.
to amylo g 7%6%'#)? S§§§2 Iﬂ»ﬁ??(m&# HTB-171) and the ot her

el l es listed | Tab where t
10090f ¢os ¢ Eive g0 Prooisheiconds Sgene s EQTITROLE E s
encodﬂigcﬁéﬁﬁ‘b'f SYSEST l?l@ Bed@n&eds shptiof t1@Budi@tideyss 161553\ ISER ID

of " interest is plaque purlfled and a wel |l -isol at ed
NO:1pl aque is picked and anplified in a pernissive cell

line, such as PER C6. A crude virus lysate (CVL) from
[0091] he i niFimire @1 pet¢sests drnarhiao meidaedyenne(SEQ IR NEY:¢6)af thé SVV 3A

oy e o TS L S BSPIPG geni

toamrfférdcﬁésl1663?9‘?09%@113@\1@1235‘(5 forexanpl e, 50x150 cn2
| asks usi ng vari ous nedia, such as Dul becco's

. [0092j0di fi g‘ig g ﬁ»gé&%gﬂ&) &Fé%%{he bbhdeQYL0 IDRO: ﬁﬁ%@the 3B

)) C bovi ne serum ( Bi owhi t aker,
encodiidg tegion\af IS8,V . Mhis ae’qileﬂcﬁb lﬂﬂdelrmgﬂdasnunhaﬁdlem358ﬁe3 ¢ qflﬁEQ ID
St Louis, M). The infected cells can be harvested
NO:lphetween 12 and 48 hours after infection or when

conpl ete cytopat hic effects ar an
[0093¢ o) | e Flgne 23 pacseptsthiaming o Sei‘%@@ Eﬁ#ﬁ Iéﬁ\ﬂég)n‘?tﬂﬂ? ggfv 3B
prote1ﬁtq1a4£q)scencgﬁ‘§i GeskQRp N©t17' SI’h'é%éci‘h%H%‘Hlﬁéh ianE(Bﬁ)Q\ﬁb 18 is identical
culture supernatant and 1s subjected to multiple
to amipcicals 1496f12E¢eESBQIDIMA®W. The resulting CVL is

clarified by centrifugation at 1500 rpmfor 10 m nutes
[00943t AOCFiglire2d ptra;enfsehqimud]e‘dtldd ségpegred SEENTD NO:19) of the 3C

centrjfu For exa 0
encodiimmond SYIh T FreEnrOs SRR PGSR N o6 251 SRR TD
NoO:19radient (density of Csd 1.24 g/m and 1.4 g/m)

foll owed by one continuous gradient centrifugation
[0095{ dENS! et eZ%%seéts?Eﬁe &ﬁfﬁb)ades*é@uéﬁHéF R ID WNO: 98) of the SVV 3C

onceniration s determ ned spectrophot onetri ca ly,
protelaﬁhams agoddBOSEQIDEN: 100 Thepequenct kged BOYEBAD NG, 20 aidentical

d| ovi ruses (Picor naV| ri dae)
to ammﬁ’ *ﬁﬁ@g?ﬁgﬂézﬁk af%%af’r% , Second edition,
Webster and A Granoff Ed Infectiv
[0096hr f i @aglverzéafaﬁeet%h%emigaﬁé? ﬁ‘?‘l‘l‘@’&c%@hé @ fgg)délr)d)f the 3D
f 8673 of SEQ ID
eno e O e 0T
NO:1type. The yield of SWfrom PER C6 cells are greater

than 200, 000 particles per cell with particles to PFU
[0097]ati 0 GfigdeTtprds@hts tH'dflﬁnmbabizﬂasteﬁenS&"(SEQ D NM2R) of the SVV 3D

v 5 o o S AT L TR NGS5t e
to amﬁ{bré&f@thg?ngyofgﬁétﬁl\;b@ addi tion, several steps in a

comerci a attractive large scal e Good Manuf act uri ng
roces
o 2 iRy A AL BRI Eaah svv

SEQ MING:Y bfid)varibus hl@dmmﬁoﬁlﬁs Edrdimzmtgeﬁﬁk; st asrﬂﬂcblﬁbal(ngyocardms
adenovi ruses. These net hods include isolating S based

virus GRMCNs spreiesi Arpephalorpeocandifiyrys)vEiejleds muriap chespbalopypeparditis
adenovirus and can be co-purified wi th adenovirus.
Met hods for Detecting and Studying Tunors: [0233] The
present invention provides sethods for detecting tunor
or neoplastic cells in a patient using the viruses of
t he present |nvent|on CeIIuIar sanples can be

I T T o o o L T




Is added (for exanple, if the antibodies were raised
in a rabbit, then the secondary anti body woul d be
W@ p@eil6isel f or rabbit i mmunogl obul i ns), and (4)PCT/US2006/009142
detection for the marker is conducted - for exanple,
fl uorescence m croscopy can be conducted where the
marker is fluorescein. (Step 3 is optional if the
anti-SWor anti-SWIike picornavirus antibodies are
i t rus), and
virus ({NTE oS T 29 A TP SR BTN SRS Tt
Vilyuiskiinimaf encepbalomyelitis vinsd VEIE g spetncﬁrﬂmlyvzauﬂ)l Bbelspecifios

eSS BF B b o BT e R SO NGE S gy 0. 24
EMANP21Y)85 @EM@WB) %6 @M@VO!D@&Q?(EMC\BIBBQ st@‘k@vz), 29

p1 cor navi rus ther apy. In a virus bi nd

[

ENChaMws) 30 (TS /D) 1 GAMEVICTMTALA (TAEY Bapais3s6), 33 (TLV-
the cells are positive for

NGS9§§ %Q@%%‘ﬁ %—%t exanpl e, Fi gﬁr es 92B-92C shows

0099 O s RSSO0 SR bRt e

sequeﬂée%s‘ﬁﬁé@ eﬂ!{é"‘g” PhbA hdcibd dlevayé §ifds Wk!iefBjﬂhB PoBpEAYn id El€aved
le fromthe patient can also be a tissue

into 1ts @mﬂt functtﬁnahpmd@@m cFer s poplecthetali soment befvecnpopitieny 1 and 157 is

o e RS D PSR B3 e
reglor$ ﬁBO aﬁdf\tﬁ&{ isdfl lhe; ﬁy‘(\l’]’fk)&e%bﬁ m&ﬁd 368 15?1|ntthdo bld I(VE 1] 1&2@11] 969

e invention al so provides ods
and 11 Lo therotseiomig 13 418 100 it b 25 gesgesi 1075 aub B 1 the 2
regtor?ri% E 09‘19 ﬁﬂhfe'39& feﬁtoﬁW’Rﬁl MRGAYE En8RL sBP&Son; 11725 and 1946

éno odlnent e detection assay is based on
is in thé1gC Inggmsn 048 tind4 ¥ is iitheSlcregivind The ah gunent aisostpwe ragions of

i s i olated radi.oactive
potenlenieaiais oc Sularty Porgee B ual ettt ol HpnRflentiied by
Standtﬁﬂ @Ekﬁxengé\lﬁaal}%lstﬂ}Sﬁi'ahﬁ‘)'Tﬁé Ghlafrh i Wwestgef®hRdiuging BIoBAIe5.0.9

to nitrocel l'ulose (or a simlar or functionally

and Clustil Wallédt substrate), probed with the | abel ed SW RNA,
and the amount of bound probe detected. Al so, the RNA
[0100pf t he Figume29rimis tbeﬁmlrp@bmeytmprpdmnts fH YV vethyigapectio SEQ ID

NO: 2%&%@%@@?}%&1 etﬁ@%%dag@ 81801 A8 BRUNENEES (NBGP (SEQ
ID NOS3 &; 2(B/mttpost§dﬁ1$r(c;mkﬁﬁsm (SE@ID MO:N12Y atndr}@'ﬁyhyxxD) 3B
Tropism_ [0242] The present invention provides ne

(VPgyRN. Acattaghmmttrpst@les(\)o)n%@ spresaqtiye sy rasidyes (6, C, H); 3D (pog motifs
OR3P P RRETHIRRI it oo R GREfn nou)

10 sl o 5 R P e s

with SEO IO &nd el 16 @eRemingthd piBildgeblid delayiohshis petoictn S¥M and
bi nd and/or kill tunor or neoplastic cells that are
- these pirommeviresep éseedieamiad: Rag i | dt ype sw or wil d- type
SW i ke picornavirus binding. [0243] The native
[0102i | d- t WigwueRlshewa thei phylagepaisawiatie Rc,bqtttrétm%\/t(ﬁﬁﬂ ID NO:4)

ot o B BNl R K Bl b Aot
neighBoy-RIRRNHESN (ské Eﬁarﬁﬂbmmo) non- neural cancers and
still maintain the high therapeutic index found in the

[o103fat i ve Flf%t{re%eshg% 3 1bBbRirAFRA hephibbrAoffhihg &eb SorlVIB between
i ncl usi of tissuespecific peptides or ands onto
SVV ($1Q IDING:6) pipdthpr ficorsevinses (ﬁamEmplaﬂgBmt%g vi ral
candi dates, the present invention provides nethods to
construct and screen an oncolytic virus library with a
genetic insertion that encodes a random pepti de
sequence in the capsid region of the native SW A
random peptide library withya diversity of 108 is
believed to be sufficient and shoul d yi el d peptides
that speC| fically d| rect the VI rus to tumor tlssue

~NN AT - .

o s o 1. i a



the peptide, replicate in those cells, kill those
cells, and spread to only those sane types of cells.
wabios/1msthodol ogy enabl es the identification oPCHUS®06/009142

tunor-targeting peptides and |igands, tunor-selective

receptors, therapeutic SWderivatives and other virus

derivatives, including picornavirus derivatives.

[0250] In vitro and in vivo screening of SW nutant

i brar P1 between

0104] o P 3 S £ AT h A R A8 o P et
SVV GEQIMNO: f)dridkethdrpéeenavituess (seecnaoipde#t.Rart Hhe

desirabl e candi date here, i.e. an SWderivative that
[0105}Se| ect Fiiry 38isheiss 4 bodtsteppedneighdr-joinirihg trepfor Pat(ee.i M, 1B,

1C and 0 iEeeR BVAN{ g PRI - b AGH HHHCOEAEQ IO NI Frotber
plconﬁg%{égl(%_ﬁ@xgﬂl e @sghqjl es, such as phage display.

€ SC eeﬁl ng of a SWlibrary is based on
epli c |
o106} 51 | BTR35GB RE SR en sV
(SEQQBFNJ@*I@ﬁid aher'lﬂﬁﬁ)rﬁ&ﬁﬁsm B¢ Bxdngple HpParph)ocess wi | |
yield very specific viral candidates that have both

[0107! he t akgRire 36 sREPS 4 BEotB@APEY néiBhbdTEYinbEn@treefoe 8C (pro) between
herapeutic itself. On the contrary, phﬁ:?e di spl ay

SVV Q@ 8n NQ0) andriither picommavirupesisaediwagnnis britast écnd y| el ds
only the targeting peptide candi dates. Thus,
[0108] i br ar Figuoe 83 shows mb@@stsap@eﬁnmghbcagp@#nlemﬁe%@ épt (g between

ovv T e FeluePaln 43D T
€ a ified in bac

I
[0109£§ri 3a%§g\;§§t3gé’ﬁesﬁ% eraé’é‘f A e eeﬂer%hagjbhﬁ &l\/{é%z between

kvifus @ (stdBx A1E Ul BarsDper nat ant
VY ggmltb:ﬂicgﬂégilﬁfﬁgc@ce%ﬁcvél | gd)ﬁ*rm , SW hasga smal | er

enoms RPEH B fidentitiUSE VI3 b&tween
[Ouogossn b Q?Jgs?g’?%%ﬁé)t/ I nsert the&gﬁgﬁﬂé (lléﬁf ormation
SVV (SEQID NO:6ppe ethergricmnavinisenses Bxamploft Part Ded

i nsertion. Therefore, construction and screening of
[011111 he SW\Fiigivie @0yprésasts ahdrcgiml podrsi did péryert edeptieuaieVP1 between

hly effect vi.ral derlv i e, derivatives
svv i abafiisbend et Bumiaers e%ﬁmﬂlsge% ﬁnf ect
cancers w th non-neural pr opertie [O
[0112] nser t Fdgnrerlgresgnis g abial geang 3at P?TFI‘?}“& Flﬁs %ﬁ?éolbthaen
S

SVV [iEA Bath b £ 5 hdno oBidh DS HRTRIER) PRI R R B3 R s
(see Bxlampias @attilpn of an ol | gonucl eoti de sequence can

result in a stop codon, such that the viral
[0113ﬂ>0| YPr ®igire 42i présenstthdectpl athiwestid pérsent idantitied of 2@petiveen

ective in the sense that the insertion of an

SVV @E@@H&\@éﬂ} oA GUeTRY IESS qmple 4 {teration

of the capsid structure such that capsid can no_l onger
[0114pe assdFignred3 preseais dhezetenl emingpcibagrrent ddenfitay 0ﬁ3rfe®r0)

e

l'i gonygl eotj des ca be desi gn ch that .t.he
[Ollsinlcgdeltc%qres J}Sgsc?ﬂt&g]ﬁ ?Fﬁgnoc%?‘?ﬁ?r ené eﬁ%lhgs gfdﬂ? By
betwdd ISNO7 mg@gm Ao arRSol & PiborhB2Rdds (3& Beingsleit Rart I).

whet her there is an optimal insertion point in the

apsi d I r@a
UG0S IR 6% PPPRICIAIER (SRAgESICH D0
protei@r 068V Nastanel yZhtl eyaBBB P AGEY Enﬂﬁcd &VNuWas subjected 4orpDS;PAGE and

AL T YT TR

encodi ng at |east the RG am no acid sequence

(argini ne-glycine-aspartic acid). These RGD capsid
sequences are then ligated ynto SWfull-1ength
sequence vectors that are mssing the capsid sequence.
RGDSWderlvatlves Vi ruses are produced and test ed for

Y - T



menbr ane- per nreant nucleic acid stains, nmenbrane
potential -sensitive probes, organelle probes or other
weelobAmseneant i ndicators to detect the |ive-cRECT/US2006/009142
popul ati on. For exanple, Invitrogen (Carl sbad, CA)
of fers various SYTOX(tm) nucleic acid stains that only
penetrate cells with conprom sed plasma menbranes.
Et hi di um br om de and propi diumiodi de can al so be used
“SVVt Q:oHt%frﬁ %Eru&ﬁﬁt@ pRAciAY bV P EIThE sizddieBifiredtnadlacul@rveeight markers and
hi gh- at |n|ty nuclelc acid stains that can be detected
the names afiyirhli pgbteinslagealbmgiven.r eader [ 0259] For exanpl e,
| ysis can be based on the neasurenment of |actate
[0117§iehy dr Figamas¢644bB)shawtthy arhguntebEI¥¥dn blasdand durgen folewing

e ST, MBS s
at adéslégﬁtl&?é‘@vﬂhcéwftﬁl $&n ukaectﬁt)@ldq%ew@@wamecmm \M 3 |6, 24, 48,72

ce thetétrazoliumsalt INT to fornmazan
hours @odipt ”edassrppyﬁmecuom,@adttha:masnmww ssppres ey éhetlaﬁm% ingpediately

after %ﬁp&} fci}tllgtg?i Sxty ngeﬁ;n §1 g@g@or H%Qé:deto 1§f%gte£;ER C6 cells. The tumors
were hatvésfedat @l DB4BY 2 hb@s ahd Qt?ydia)ys podt-iafection yTied tamoypheryt into

)-2-(4-su fophenyl )-2Htetrazoliu L nner salt] using

small spetions aed suspensisd g enemipim)ediym a Céﬂe?f?sr@ﬁdecoupl i ng
reagent can al so be used to detect cytotoxicity.

[0118pr omsgd?lgMd #6Cr6DVyrpsants datasrelatioalte $ViVesleasige)in xipe diis figures

show gé% i o lillg1§gae%{bsﬁa1§t1a§iarc}8§gr gltrésgc yI%t% gn Jg{uIbtlelljgra:cro%a to similar

doses| Ty ateadvihi(Exaftiple ) shdahetefoheRValime alshovee clearance rate than

recorded at 490 nm _ The quantit f forggé r oduct tin th
adenqyirupngn-ebellsyvinga Slél&ﬁm%fawou flose S n jresent i the
glon drHifde aBAlfer i N
blOOd% lﬁw élh%ggg%&#%g?éﬂ reé nurrer ou lﬁl gor? thrl%gghput '

compdﬁSanﬁSpcfses’ torléguhe AgD))) whereaslzd endodims és clewed exdapbited from the
dDE gtra X P ggDﬁgsorbance Pl at ereader (Mol ecul ar
bloodra gt an Hﬁ %‘fr‘é vel engt hs from 190-1000 nmin 1
nmincrenments. The device c ead?!éghwel | m cro | at.e

011915 5 s dtgmrest g saumpaphs SRy B0 ST &)
stalmtlg 51[’ Hlhé RedRBin %Mﬁg&%ﬁl&gﬂjp w446 b6 MeaMhg Hede mlce were

cation~can al so e assayed as an indicati OI’]2
treatedmﬁeﬁmms baladeed tsald mlumm(}mfﬁ at SVAE et dpsaet AsHy  virke by tail

vein lll’lgg‘lf{g]? Cnlﬁ%eh - tth.lrg%g %Pg g??’ S&)e Igp Slr %;tlgﬁ I‘a.gi?plgq?ﬁlgﬁ were

colledEE SERCANRpriftielnd $n tHeaBEF el 3rd ‘ﬂsﬁaﬁhhbd Bjdirhmu@ohlstochemlstry
S

uper nat ants. Upon reverse- transcrl ption of vb]g Rt\ﬁ 46
using S 6-spesnfic mokee aikadien per asaly)r (1bq sspralqaerphelogy gl 4

tumoi ﬁg cgflectécf'ﬁorﬂé—%% f@g@letger?&td gg&%r%}lﬁiﬁpd @?ﬂ% g/t){ﬁs(lower

panel§fie amount of PCR product can then be directly
measured using a fluorineter. [0262] Viruses fromthe

[01201e! | s ShigikduB vt hiedRiddagtcositiey Oy grivharyhuatd hepatocytes
tested in further in wtro@re testing of tunor

(Examplerf) Poistary hymashepatogyienplpiadgn gspliagen Ce%fééé?ﬂbd\/ﬁ%t?%‘é@fe

1nfec§&ﬁtw1ﬁxo%ﬁ a‘f ?{1 IO(E‘J%!% 1 L dgpgg aﬁlﬁﬁgéérn%e:ﬂ (ﬁb )T'hree days after

infectlon, @led @l dsgootittd haordicatehyiratermpe (LDHY ahd DB 1nd[h<t altube
viruses of the present invention, |nclud|ng Hon of
superppgRiaV eI n@ﬁaswé senaraielys Persat ayiipEsitnas fiet 15‘?18’%%?& aration o
LDHEH L 30daNt Y018 akHbRLlN HaPEOHI I 108 fRnatk D3
nomn- nat ara y occurring ant| odi e cluding, for
exanpl e, single chain antibodi es, chi neric anti bodi es,
bi functional antibodi es and hunmani zed anti bodi es, as
wel | as antigen-binding fragnents thereof. Such
non-natural ly occurring anti bodi es can be constructed
usi ng solid phase peptide syathesis, can be produced
reconbi nantly or can be obtai ned, for exanple, by
screening conbinatorial libraries consisting of

3.




[0267] Anot her exanple of an antigen binding fragnment

of an antibody is a peptide coding for a single
weewplhesent arity determ ning region (CDR). CDRPE@EpPSi00€a09142

can be obtai ned by constructing pol ynucl eoti des

encodi ng the CDR of an antibody of interest. Such

pol ynucl eoti des can be prepared, for exanple, using

t he pol ynerase chain reaction to synthesize a variabl e

[0121] €01 ONFRiuGededhdys FINA Iﬁbdlwuﬂﬁ GnyWnrﬁe%lectﬁdd)pH pinesi UEo asyess the
cells (for exanple, Lar

replicgierhilition of SViVe selegted 1 gWrngr (iqllglg wei@tgt{eacted with SVV at
one vi[rt?sé?ag%clg- Bgr c%%)]gé? QEE&%% hﬁﬁbﬁ‘/fiﬂédré’ Q;eﬁé' el%lﬁakeegteﬁ @hd CVL

oassays I n they can be
was astaydd foe dter on [PERUCE cllsaFer eachivell rtnhe; the afﬁmﬂnncm op 8 ¥ ¥ereplication
carri

In addition, the i b in these
was e?‘l?fﬁﬁfﬁgé%ﬁ lague fg’é‘ﬁ“’@é‘“&é ﬁﬁh‘ir &E@Ed in various
anpl es of types of i mungassays which

[0122])t | Lot 28 2 Figire |5B(§hﬁ>‘é%t06¥°1tﬁ’ﬁlé npgRah §18 h DHFAccHRde {pyhpog weights
(Exarﬁl %Il Q)g 2];h iean t o&i&éﬁe mg&@%g&&hﬁ&nﬁbﬁt%& e R&suRl

I mmunoassays are the
d1fferélﬁdlla98 POt npasamyinisRhn. dvitbetwize shented with ¢ isimglendnseof SY)V or
say., Detection of the antigens using the antibodies
PBS Wtatll"fémlor‘i*ﬁ?ﬁtl on can be done utilizing i rmunoassays

which are run in either the forward, rev
(012341 il t Hewad 1 shawuseticast dk HAAA FaaEE BedRLn B ymors are

establ?s%?@}/nsﬁufye RV SAPIR %18@&&;21‘1?& foto %r-gtl?sc'ﬁr‘? f)%a?ﬁﬂ' ttdatddvid BEL vein
know, or can rea ce
1nJectidmmﬂoaﬁ&ayIB‘SSrcrrmbsdlﬁetdnodeem nﬂ&'@VdE{ampheldt) aOnesmdy day 20,

9] Th are ny, di fferent beI tho
five nl“ﬁ“bgf”inrf ¢ BRSSHavR e ﬁm,i?%mm%% %%toﬁ mm’)
were L drdiew R [x1 EXARE BRdiedted PP ah YREW). Olf)atla @@Jp‘ées%ﬂ & Eatumor
used I n the present invention 1nclude enzynes,
volunpeat! stondawd dprdatiorf (SIDr escent conpounds, col | oi da

nmetal s, chem | um nescent conpounds,mghosphorescent
[0124(} onpouigurea2dhbweh gpmtures»é Biri6 somppafhoiede miiee hat bpve been

B e

100% & 14436 p?éléétﬂﬁl@hed%ﬁni&‘rd Wetd@omipletely eradfoardl ew-awbd mice show
usi ng routine experinentation. [OZIZFCE){e As var
T

neithertelinigeksysmiotheneradentrence AUy o1 Fhlear 490 éﬁlﬁﬁ following injection.
conposi tions w thout departing fromthe scope and
[0125pi ri t Rigurtelfd nirescetstdatarelating ésBY Vieaor specifiity gnd gficgey in vitro

a7 Ph O e e LT P53 g homan
smalld'.?ﬁ Iw@dcatdandrﬁae(muemﬁ@r e&1Ri (Fep drgph)nk ﬁblmiz&ﬂladlaﬁﬂ‘rl%o cells

lustrative, and not in a limting, sense.

(bottqry greph). THEV spegifically kidedthp GisBonsslo Witks Btso0f mo’tl’alately 10°
t r
partifesb4f AP 15 oo SR USRI Ry LHCpAGRn of
SVVAmlification and Purlflcatlon of Virus [0272]
Cultivation of SWin PER C6 cells: SWis plaque
[()12(?]url fi grig@mos cﬂég tPa ¥pldsents¥ el ednid| cantamingthp Iccmptétagmllome of
anplified in PER C6 cells (Fallaux et al, 1998)
A% éEmle il §)uSTheynseseacq aithy T7 mmm@,w Phfhesesigr m@ﬁe@ﬁ of é‘ilq Vv
r c Uused
sequiny IR BE ol Oyl Rln AT R O VARG RE A Mt PG 100
moledfi€s @fthe keherafelasks using Dul becco s nodified Eagl e
medi um (DMEM I nvitrogen, Carlsbad, CA USA))
[012780Nt ai NfiR@relsRadpRitRh sdheMiaiie (AR 8IEBrisBi il drakall-length and
| kersvile, MD; USA) and 10 nM magnesi um chl ori de
funct{oBakgemomt SV uilssmivmnd siapquenh 8Viviviesmserustipn Gixample 16). To
harvested 30 hr after infection when conplete CPE is
noti ced and are coll ected by centrifugation at 1500
rpomfor 10 mnutes at 4 C. 3he cell pellet is
resuspended in the cell culture supernatant (30 n)
and |s subjected to three cycles of freeze and thaw

s o o e ..




SWhad reveal ed that SWwas nost closely rel ated
menbers of the genus Cardiovirus (famly
wor@oenomvi ri dae). Therefore an alignment of thBCT/US2006/009142
pol yprotei n sequences of SW encephal omyocarditis
virus (EMCV;, species Encephal omyocarditis virus,
Theiler's nurine encephal onyelitis virus (TMEV;
speci es Theilovirus), Vilyuisk human encephal onyelitis

obtain é fu‘ﬂétu( %H%éﬁonﬁ@ 8&MEdodd] @l‘.\é Q1418 eRdife 8f 4 SV VIdWReldldiRd into a

species Théilovirus) was constructed (Fig.
vect012\81)th a F£r7q1mmbies "Bhis gmr’echotnmbslgdfqo'om}lpn@@ENA clones of the virus,

r,oc in s _conpared t.o t r.ot
sequefging Feriid ToTRE By BT Ger FOnBor Briaf re EinEdf B lhgnio
depictd§ I“1=.')§VV€| T8Y BRSmE WAR tREUNSERorh&6f SWldah@uﬂbe reverse-transcribed
pol ypeptides is demarcated by the "/" character in

to generage SY§. mem SV @N}% tsrihen W@@ted@@tp%ﬁyﬁ? saspalian cells
and Sgl\)ex{ %g%w %lectaﬁglﬂer 'bedreé)ol‘{/ter gyanalﬂﬁnﬁ m)r e virus-encoded

n car erbo and

o128} 57 e 3B ferSis Ry S atr @16&538@&@8 FRfgdb (fsvv
capsid™ €0@BinAIP the h@dlﬁg séq@eﬁd&f(z S AcSREiRRRAS mﬂ%ﬂ%m the SVV capsid

criticall'y involving the sequence "NPE P" ere "/"
(Exammlpil 6 sFtepSVAé capsishéenibenkaswsed e genaraipa lippry of SVV capsul
tmgol ypepti des (Donnelly et al., 1997, J. Gen. Virol.
mutalls. “ 13- 21). 01e of the parechoviruses, Ljungan virus,
as th se NPGP sent. upst {. [ .
[0129E ar ec h 0‘5?1 én‘? @e@ﬁ BI‘?E F‘“Eﬁmégliﬁ $§§m§$$§ 2011%8 fg&?elratmn
of a libPRy 6£ §¢ 'V' G ﬁh nﬂﬂ&t@(EﬁaﬁSﬂeﬂ 6)C amsifigutesitlustiatesthe lskrtion of an
ni ne curren Iy recogni se i cornavi rus genera Cpro

oligonyteotide seyencs at random s @ﬁ absmid, The oligonaelgotips can be
randog}]?alc tom%lgot e ol r%ﬁucﬁ&ﬁﬂl\ég Wi tklnb{wflez% cREdY 5‘1.“831 difkonucleotide

Vi ruses an es af its

encoding &1 é’plmps tagl.’l Iﬁ}d’fd e, rthis eestriation endyod (Euihzayldmﬁltye:leaves the

SV BOS:t assenb lj};péalnga a o({agélél gmjﬁ @?;alt g@%? l %ﬁ etttllg;j;n%ﬁxe Y

isolat Héa%’iﬁh 82, W GEat8@Yith Bﬁg&ﬁ(ﬁlefohﬁes\“ rus RNA. The
cl eavage do not occur in parechoviruses and

[013d; obuvi ySES. Sﬁg}gseﬁfgra@herﬁé‘fod%e%;ﬂa[é@hﬁ% & fﬁilﬁé&@g SVV mutants

ite has~eit ['utam ne or gluttamate (
comptikig se@epcsmutaunnﬂmdh@bqpsldrmwdﬁlg reggon [xangle 1QJE m' grample,

o2 S Al o B R s

schenﬁ)@&éfp%téﬂ ﬁ"lﬁigﬁ% 5f7°for %Jazﬁn E}?{S Vd3lated bEreshictibn tlfgebﬁcﬁi dndli gel

serine however, H' S is probably
punﬁpatwe Athearsctoh eontalemgé@% Heneth S esgugnceds alss S\gogteii guch that

the o EOSHRR e 1 S B RE) bt ich b ffie bEFP Kpsia
mutarftlibkf¥ s thésQpated abthe p8V VO et algs isinissingafs vEli-ypd capsid

car d| ovi ruses Between SWEMCV TMEV Rat TLV. VH
seque, (RATOMINE DETAERE PPCRY PLENCPEY | SR (e (R FEREsetor)

R S N
01341 SEy Do E Ry b et fahadidls SR igagprices

l f et alipNQ 6)( PEPF MUFL(~ZEEr)idNOverse-
comp%%)@all?%w&%ﬁﬁg 1182) VP3 VPI )(FH/ g?qu cL;(v PQ )l e

trans@iyedio geyeaye & qg‘sq@mtegg@qsngﬂs

her %%*%W%%ﬁ“%@?’?@k %?%mpﬁg‘ﬂgs@%@k Fpifr i

populaBbNBF § BRQEUNGart{cRs QoRiNEsing SERIBING of &k Eiddts, “SVV capsid
(SEQE) NO 119) "129) 145) 156) 167) 2A 2B NPGE P* NPG P*
libranypP@resolymd: P+ Nk (SEQ DNO. (SEQ DNO (SEQ E) NO  ( SEQ
E) NO p i) 130) 146) 157) 2B 2C MY GP QQ SP PQ GP
AQ SP Nk (SEQ DNO ( SEQ DNOy (SEQ E) NO (SEQ E) NO
120) 131) 147) 158) 2C 3A LQ SP AQ GP AQ SP AQ SP Nk
(SEQ DNO (SEQ DNO. (SEQ E) NO (SEQ E) NO 121) 132)

NP~ R 17 AN NN O~~~ RAIA o~ 7~ r-~/ n




identity is lowin this protein betwen SWand

cardi oviruses (See Fig. 28 between positions 1612 to
waZeano1sn285] The genone-1inked pol ypepti de, REOUS2006/009142

whi ch is encoded by the 3B region, shares few am no

acids in common with the other cardioviruses, however,

the third residue is a tyrosine, consistent with its

Ilnkage to the 5° end of the virus genonme (Rothberg et

[01321‘7 o 1?“ Oé)re 60SRowt § gerdBal RESNGERr BSEdih®RY VIchPsid didants that can

86] The three-di nensi onal structure of four
speclﬁnadgnmthw tumsr adlisoytiledieing ynrbleda sdect man-duhereellsoThedVV capsid

T TN N R R e e

perlod1 Q@J@elhl are\'{kzés%d Zdoh tﬁé‘:@v“z 4185 pdtiicles thiypsermmabletio giun entry into
. 1032-1047; HRV-14, Mtthews et

the cebls are dmgnateteihe Ceffp b mpintaigediingrifue ki yirsldyss isobserved.
Cultuﬁ_el%lg 19f%gbl§ Pr llel\aé(!l 0 1/'})(‘19@ SV%"‘” cay s%ta%gégat were ﬁble to lytically

e cy ei ne bol de
infectth€ h@eR kel eTh&Bﬁ ivirgsdshan tieh bl doowalag blyuﬁﬁebﬁhgmkncﬁm freemissive

cell-Epg priates WnigEPREN AgbWIgr 153 EPSEBI Do gatne the SVV
capsni1 h‘ﬁ'ﬁdng ]vi'}l?s(eft fak w%g{ a%gen{?qﬁfeg@t‘ﬁé tl.ﬂﬁ@r AR YSfhal Belfsh®nBY¥hose

uence her known pi cor navi r uses
v1ruse(sthzg rerBgin mbourfﬁlﬁnsklm&wmmatan anileterl, Swectiydsaleting mutant SVV

ons 1726 d 1 028 The 3D e
virosdS st By T AREMENY- i RS PRAL B BRI R tehhe e
lsolatmldfwxaﬁﬁn&%eéﬁ%eﬁageal ns motifs conserved in

pi corna-li ke virus RNA-dependent RNA pol ynmerases, i.e.

[0133§DEL/ I Eﬁé%@é sR&%ﬁ%&ﬁ;on?lmgmpt&%gﬂh@ch&lrﬁs rhdthnts can

Fig. 3; Fig. 28 between
bind q:ndéorunﬁeclscelﬂngs afcidizivnal)methodagiuing/ whastas o fen ineffisient methods

e b L0, B BBE o SPA0BH RO by s i

relatidf {08 MrMdr oBHifFerdie cElBHhei R cbbePurideddnid! t he
N-term nal nethionine is rempved) to a nolecul e of

risti ! Sh@¥i8lenfidn for 588eni
o ok e R

virus p;mmum:thst havotlzaabilitpo siricifteallp nfagt differentrellfines ﬂgﬁaﬁu%e 16). In

| { {
s B R AR L DR
well, 8RhApledE adirgh ¢alded ot Exttintide, W satmpl ofca SV chpsid 11brary) From

pi cornaviruses, a five residue_consensu
thoseriesl which show gytopathic pHfects dasmediaft ¢ legiad e@%ﬁ%ﬁmwg‘lses in the

medlr}gagﬂ& g@l{@h%@l%ﬁﬁtl@ﬁ&ﬁ% fceﬁ’éiﬁ@é' gﬁ/ }&H%HE%W% 011446 or

PER.Qé}ni flugkoor 16rgE. thsmulre@mes f dhe Mruses aye grown such that the RNA

can b 5ol i, RIS RSB PR B O FRetpg B Copiehre

1nser@ﬁ’ Bge A o%%nﬂ&éotméflhﬁrt%ﬂ ﬁhﬁ‘a@ené@ﬁw\ﬂ% G ﬁblﬁe Mhe PERERTielf can

nmol ecul e "bl ocki ng e N-term nus of
then w@ste«bto ddh@mnwwhﬂhqst capdripdid somer @ﬁll-ttm@ speeificalbyual
SW pol ypeptides with the public sequence dat abases
[0135])0289] l‘ﬁgmhz @3f shbive atMhadiigiptpoughpst s(cﬁmmg}chmatidl@xel,nple 16).
8, 4 16, 18, 20 .conpar e
Tumqs@sgi e el Fpess i gL TS A EAIetTST i SORATE ALEH To 6AKH well

to tesF biiér Ak @ [Esgdl?é Eﬂleﬁ BG VIF_ME ARaBReBlySk r@?ﬁbﬁﬁhﬂc(‘e@fects can be quickly

ltute [ wwv, ebi . ac. uk The results
assayedb by teadmgdhehghteﬁbsmﬂbelm i oaqhew el oMarusas drogh therwells slrewing

evorsiti e SRR e BB 5 5% 1 V5 B B o oma

cell lﬁbé)%ﬁli Yn $%b ﬁio%@lst(fésﬁﬁ?gWEétﬁerQﬁe Vhes candi explastsd BRM3LS in mice).
however, the short predicted 2A sequence 1s closer to

that of Ljungan virus (genus Parechovirus). A nore

detai |l ed conpari son of the 2A nucl eoti de sequence
with simlar sequences is shown in Fig. 28 (see also
Fig. 70 for 2A like NPG/P prote| n conparl son) Tabl e 3

-~ o 1 - T o -



Car di ovi rus Encephal onyocarditis virus
Encephal onyocarditis virus EMCV MB1861 Tlieil ovirus
wab@sliexsss nmuri ne encephal onyelitis TMEV M2056RCTIU$2086/009142
Apht hovi rus Foot - and- nout h di sease virus
Foot - and- nout h di sease virus O FMDV-O X00871 Equi ne
rhinitis Avirus Equine rhinitis A virus ERAV X96870
Hepat ovirus Hepatitis A virus Hepatitis A virus HAV
[0136M14707 ngu@meﬁ&ephﬁ{ EP/ﬁlﬂ?ﬂdtélﬂf@(]S%Q #D NOS: 45-48, respectively,
encephal onyelitis virus A 3 viruses
in ordleaofee@mmmpé hawingnew &meersperifig Sropismsrcap e eeHpwadrtn generate

ot ks AR PR B Kb R38 h Bt R g oo
tumor@Uitle latSsegasticee td<d>dtem11ﬁelﬁle @Wl&%}ﬁé&eﬁﬂayﬁhb oli gdsnmleotlde
Equine rhinitis B virus Equine rhinitis

insertigRE\AR crBe@v PSR ACUER PG HRESbY b8 CRisningd et e fuccessful
05 7 hovig, t rni

cupsid FRAARY Feliicss ke ekl abof Ao e BT e

whetl@ethw caff bimé\spémﬁd:dllyhaﬂldmmbr selbg@euleqmsham Timayr-sdsctive
eclassified in.a ne rrbolzet al

peptlc{% &SP {%@n & agqxched %@g)vt\{s%fg % SR asftuq]ﬂl:espec% targeting

vdude d|V|duaI capsid proteins (Figs. 3 1 to 33) are not

representative of the tree produced when the data

[0137:| r om algy 41%%% iROUMRS dt‘iﬁ%(y:\f?aﬁogﬁlth{}gxg dafiivg ﬁré’t‘léstedTH'v?m

s probably theée resul In alirgning t
Mice ¢iaplsidihgmolmge phiymés nudeg COD-¢ tlaasgdepicsfwn) tdnche easrphmtﬁdtwﬂh a

speciif s 1ese aep P LFHRGBpOT Y &30 Vo B A s SV

capsu?ﬁgra%h OX{ ddA@in MY pbidEL Rinfor WelidlarEMYvared fibiEe n$i6)@Géh that in

virus as a menber of the cardiovirus genus
those mg@ﬂl]at display the eﬂlnenammf agemen\virgsesayiltbedsalaed frem initial tumor
ovi ruses, al nost Eclzésosel y as EMCV and TMEV are

Sampiy a%%gﬁ?W&WeW p(eEflﬁswg‘?e 44). In the other
I d h [
o) 2T RS e

preseht%n@érﬁi@nWDSt closely related to the cardioviruses
although it is not as closely related to EMCV and TMEV
[0139?5 the)Fl@\h% 47q11§ 'EbsQﬁan%’V\é Gévatides @th ﬂfév@tunfo%,tropmms)
especti . I'nthe outer capsid proteins (taken as
encodangwvemtop tagSW iheirapsd nusbe eded Seil a/varistnepirpeses.hhey can be used

o FRHSBEMBERS 8O ARGt 0020881 isue ampis b

assaylt@abr e réterdcdbfihe§ARPe v Altdmatinely Baxing er éﬂhemﬂhwapelﬂlcs can be
virus (~33% . SWdiverges greatly from

attached te|thovapitoreiei andithe vires theradingster %@&aﬁm Kneherawilddype or
denv&jtgle%c\}@ Bl end %&&%qh%ﬁ%&a BN irus particle itself i 1s used as a

I 'Cornavi r us not W t hout™ precedent
therapeuha dewbe. ePitladr dim/\ei’ustpaﬂlo]!e mdscadicEldnsapoptusisdimedd the presence of

apoptgg1g-g1m<{1 %E%tgplg})‘él ir\t}fggmﬁl h!awgq)éz @gglz ()Bresg)g*;je cgﬁer(tﬁ%erq\)/eiulﬁc
attacticB¥haf i @tﬁlé Vﬁh?ﬁﬁiséd §9pé6’iﬁé3ﬂafhehﬁ dgl%fb'f'? asgeat ovi rus

along wt 294]" Seneca Va ey V|rus is clearly
01402 2 'Rt uh% 8 gl%gbt%"ﬂasféﬁlfé 5‘ HEY.are taken
s the s wever tmo viruses have

e AR BB sﬂeefg%% SERGESHN) compaes

to Oﬂﬁpﬁcggﬁvﬁﬁgegal ly SW clusters with EMCV and TMEV in
much of its polyprotein (P, 2C, 3Cpro and 3Dpol
regions). Utimtely, the taxonom c position of SW
within the Picornaviridae will be decided by the
Executive Committee (EC) of the International
Comm ttee for the Taxonony of Viruses (1CTV) foIIovv| ng
recomendati ons by the Picornaviridae Study G oup and
supporting published materigg. There are two options:
i) include SWas a new species in the cardiovirus
genus; or ii) assign SWto a new genus. [0295] Part

PN RAT S 1 N RIFrN A/~ F S/



of non-primate animals.[0306] A crude viral |ysate of
IMN 88- 36695 was tested to assess its cytotoxicity
wa@piobitong4on two cell |ines perm ssive (NCl - HA4BCT/US2006/009142

HEK293) for SWand on two cell |ines nonperm ssive
(NCI - H460 and S8) for SW The cytotoxicity profile for
IMN 88- 36695 was identical to SW the TCI D50 for
NCl - H446 was 1.6xI O 6; the TCI D50 for HEK293 was

[014211/NBX' OF%u;re 20 GistyGh ahifDadd dorbBarivon o f terpigananins 2welikadNPG/P

88-36695. This data indicates that SWIiKk
proteips EHQHY NQS 49-HAviespastivelst iarder of appeseangels &%eﬁeﬂ%‘ce for

h ' h .
svv BIGRIN RS- S grmgpaaancer (herapy. 1none
88- 36695 [ ' ' [ .
ot 2% BERRR T R s AT 0 T BRI

0307] _Antisera t oMN 88-36694 and - ed..i
[O1d4h0r ur HEENER SIS b B0 S HOTR LD O 2R K VPVt
(Accegﬁl&gglqggj@gmgy\as able to neutralize infection by both

6695 and SW(neutralization titers on

ynfecti istb 10 Gt el $9RQaNANG 259/} ENcv-B
[0145EV\). Anb?éh-r%gﬁ%ég%%gfngnagwggﬁ%&p?géger um vvag able to
(Accessioh PEF398 i nfection by both M 88-36695 and SW

(neutralization titers on infection were 1:5120 for MWN
[0146$8- 366 $Ppaad4 listkQRe fainoAGd sef 0GB SHQEPNOOH farENICHER

that _SWis genetically and serologically linked to the
(Accepgipe PhESMEDA virus isol ates. Exanple 4 SDS-PAGE and

N- Ter mi nal Sequence Anal ysis of SW Capsid Proteins
[0147] 0309] Fignrie{75digts3iw prvinedsjdseguence §SERIR N QAT fa FMCV-Db.

usi ng NUPAGE pre-cast Bis-Tris pol gacr | am de m ni - gel
[01483| ect r FgunedSilistsshes amino(adblsequersarn Eﬂééd}’o(?e‘@) faydYCV-PV2

One | f the gel is visualized by silver stain
(ACCWPT‘M%?%H half is used to prepare sanples for

am no acid uenci ng. of the N-terpgini t C s N
[0149) ot ei ﬁ‘gg_urp%ﬁﬁ]rststtﬁe ?I%H’r‘?sal‘c Se&f‘“}f%%ﬁ&?&?'% &5, ?@ﬁg@ mengo

B6n & Ades49paked in 10 mM CAPS buffer, pH 11, for 1
(Accefﬁourrl, and a PVDF nmenbrane (Amersham is wetted in

t hanglioy R85t We ffhd dADShBEIRESEQ RO or TMEV/DA

[Olsgﬁn‘or a‘rilﬂégmﬁf’?t%eﬁr% tr%nsﬁé)r, ps?zgtei ng arQe vi suali zed by
(Accestian AARATER28) Am do bl ack for approximately 1 m nute,

and bands of interest are excised with a scal pel and
[01513i r dr iRigureTI9dispy thé einire avihsdyeerse{SEQHIEINOD 1 fieroRHEYIGD VI

N-term nal sequence determ nation by Edman degradati on

(AccegsipppAHH28bd phase sequencer. [0310] Three mgj or

structural proteins of the purified SWare shawn in
[0152% gur e m@qeﬁdr%@ﬁﬁm&wa%sqa%}ceﬁ@%@;ﬁ%a% 97

. utralization Antibodies to
TME@%%%QE%‘??%#@% %ar?{}?gg "[0311] Preexisting

nti bodi.es t riicular. vi [
o15e of Wit GaBELbE S il TS PLTTIRO D R TE PGS0
(Acc&gﬁ@ﬁmgcjg%s},reat ment of metastatic cancer, because

preexi sting anti bodies may bind to systemcally
[0154]€! | Vergeu Rt Intstha RRhiMeatid Mgudseel(RBD WENO: B HEVHEV/Siberia-

vectors have a chance to transduce the targeted tissue
55 (AscessiogMAAFHBApf ore, it is desirable to ensure that

humans do not carry neutralization anti bodies to viral
[0153]ect or Figmtes 88 AcBI D presyrs tilaniutl-ldedth gengmicFequiaceeht ¥ (SEQ ID

whet her h | tain S (£ .
O ke Fmgea e BB ey Wb SRRSEL o e i
mll-lgng% Fggnﬁt;‘ %%diﬁ%&%ésamaﬁéd/ﬁ&ﬂl JVeP bl WiSWn BOfAthe SVV isolate

Tissue culture infective dose 50:. One
havingayTG€ Pateat PhposibienberdTiA-5140 Jeciic foERres®t B §VV genomic
suspensi on containing 1x10 cells are plated in 96-well
tissue culture dish. The crude virus lysate (CVL) of
SWis diluted in log steps ppom 10 to 10 11 in DVEM
medi um ( Dul becco’'s Modified Eagle' s Medium and 20 ni
of each dilution is transferred to three wells of a

[ T ~ o~ o, T e NS



i nacti vated by bl ood conponents but becones nore
i nfectious under tested conditions. Exanple 7 In vivo
w@@anexsee [ 0320] Bl ood circulation tinme: To deCEUSINE009142

the blood circulation tine and the anount of the virus

in the tunor, H446 tunor bearing nude mce were

treated wwth SWat a dose of 1x1012 vp/kg by tail vein

injection. The mce were bled at 0, 1, 3, 6, 24, 48,
sequéiﬁ:ejmuh 8s hedpdciflaysditgd f3idns doiSproreiistcldatpd fbinGhe polgprobsin

S s parated fromthe blood i mediately afrter

sequg}gmagcx{qs ddiefei®ed in infection nedium and used to

i nfect PER 06 cells. The injected mce were sacrificed

[015¢} 6, 2Eigun@ 842841 presentribe fulldanath gesemicrsegesnicoof SYW (SEQ ID

t I t t uno i,nto.
NO:6RF, PHCRARcE v euiet 6in TP et 5 Syfiotis ifgne arcc
Paterﬁw)mjpeﬁtn’dmberET]A%wycl es of freeze and thaw to

rel ease the virus fromthe infected cells. Serial |og

[0157i | ut i oFiguRds %Mﬁﬂ?ﬁe@éﬁt%d‘ﬁﬁﬁo%ﬂ%e@tﬂﬁc@§§%%ﬂl {Rkth
titer on PER C6 cel SWtiters were expressed

polypsptginaf SV €SEQABNQE6P) envodedbetheinuclegtidgssdt 809 of BB ID
NO-l%tSai ning and i munohi stochem stry to detect the virus
capsid protei ns in the tunor. [0321] The circulating

0154200 deninSeoli » Bhibraibns My Shanilamloay ShaV i
respettStohORM-1ch £th BRIRS BiY Ry MOteRS wgndéefffsm\ﬂﬁ@nm ID NOS:168

essentially as described above, within hours o
and 16P+ §Y Vaigrs usignervirs.arhylageaetidally alrmiarm‘gcarémeurgsee,fb1$w a separate

tree. rlgltg gﬁﬁ\g-llﬂég pi;cgfn%%fﬁﬁq alceI rﬁi%i%gl }r{]\/ﬂ)tﬁ%ssan{kq% o?tgg@és%g §Wdue to

the hightleet abEIGQua‘Ice Gddmeity Betweéﬂ SVN] @dtth@ﬂwalﬁlt@wo‘hhdinﬁﬁlséi@ee
two | ogs

Figurgys § %)4 dod e i ot Sedeégélg%d%%lam«?t K Figrpporsaviruses to
bind SVVG(aﬁd;v%e J8x8) RESEIMMME L ik fIf'S%ﬁurﬂ@@ es].n€ tunor

sections vvhen sUlT ect ed to I mminohi stoc stry,

[015%] eveal Qﬁi en s al negﬂﬁeﬁ; El@rseﬁtﬁéncg cérﬁ#ﬂﬁ%ﬁ &lyeen SVV

ane sec rons
and somy ééil\étikspmelmmrmsasl noiéhel ataanbf thed 1l srucfurad wegordand 2A. In

B BARE S 332 b O o i . T e

SVV 6&1@ a9 SEQ) 1 NO: B70; dRs18%edeqlente f&Ci@Jth\é'IAl@~47752 is SEQID
Wi n a single i.v. dose SWrenmains present in

NO:17 biethg ligted s¢qmencgdor 5oBteGAr IS 1895 HUFRQ 3 YO:72yuhelistelsdqsence

o 900 Y950 el SRR R BHEORD s

SEQ 1 N(OZdle tledolgntéd sequéd for(iFolgteneT %@322&@ SBQEITBN OuIT3E | the listed
Cel ]| Selectivit 323] In vitro cell killing activity
sequegge topsolage He?%rﬂgs?fgifel @ 12, D p16; g kistod suuenemder, isolate LA 1278

(O7- 1R LISEQRIISONGT. ARAMERYE ofifehsus BUIHBL i< Iy RS

I's were obtai rom vari ous SO rces

h S . r d i
MESIR e i A R
isolat&¥ HANSY-y7 THRramid (h‘EIZDaI 3MSVih e PO Yodifig PigiGh@eaMAN rmlisted SVV

Vitro _Technol o ies (Baltinmore, ND) and cultured in
Sequepﬁfplglsg&@ @l Q\M@Cbse@mtfmlsolate IA 89-47752 is SEQ ID NO:180;

the 1ighbdd ﬁ%@%&rlé(ﬁg @A '1§f539|5fll‘s: S]CFI D m A Wﬁmf@)e lls{eg%grdf nélﬂ

vitro cytopathic assa types
sequened ik SEQ B Blst8Pti bl e to SWinfection, nonol ayers of
proliferating normal cells and tunor cell's were
[0161] nf ect @ehuwes B9 SBIBahowW d xuide@@m@%eq%ﬁw doﬁq)aﬁwn d¥een SVV

cells were nonitored for CPE and conpared

and isglatasNee 8833629, MN 8“8%@%&5@#%75%@&1&@ IQ?eré,cﬁh Br8943, LA 97-
MIS cytotoxic assay is perforned and effective
concentration 50 (Ec50) values in particles per cell
are cal cul ated. See Tables % and 6 bel ow and Table | A
supra. Table 5. Cell lines with EC n values | ess than
100[ 0325] The MTS ~assay was perfor rred accor d| ng to the

—— AN~ o~

.



Exanpl e 10 Virus Production Assay [0328] To assess the
replicative abilities of SW several selected

w@emwbaets4i nhi bited normal cells and actively dPwi/tib2006/009142
tunmor cells were infected with SWat one virus
particle per cell (ppc). After 72 hours, cells and the
medi um were subjected to three freeze-thaw cycl es and
centrifuged to collect the supernatant. Serial |og

o, hd 4 505k BT 0k 15 P Gt Oiiion T

listed edcfunies BRYSVY (SPQIIEPNOCESS),ANC BRL3626 (HR63 8 Nk 1 94)uMA 88-36695
(SEQ {5 st T WA 0 S0 ol Ky o0 B SEQ BB NG, w02

' INe): Y3 8! i ' ' :190),
48963'n@ggjl*rzl‘iggllt.)%8S reg od l@QSt(QEQQDSI@_OﬁtS%’}‘@/QTsIaJQ'SWIBE%IDGNQ )

rate a dose limting toxicity (DL after
and cdnisenstis sauencet (SEQ D B®1DMT is defined as the dose at
whi ch the animals exhibit a loss in body weight,
[0162p Yy NPt OFfzuren @0 AR90Eahd tvithattatsingbeidesd of 8 VSWs efficacious in reducing
adm _ni strati,g‘rél during, the eati re durati
[

of e
the siagrand previoeting theigse i ChrePIaBiaH Samers IR ?Fnég'gses‘i@s%’awaéhat SVV
can ref@&etht 6% aﬁ@ﬂre%lérg ROk oYAY o PexblanhRlA4d InAfdin SULOSEANS (EDso =
were carried as described earlier. [0330] Escal ating
0.000d0 Riguxel BB Ws that ISV carpredyge the signandprsvend thengrewsy @ld

[ ly. i bot h i def G .
explagsfL Y7 B et Blsbeofh o i R F g B g sV
can reffh&hb iz6 RAS BebvERIARR Ug@wﬂaef SPlaGEHEPAR @yiman SCLC-MDR (multi
(I'ndi anapolis, IN, A) to determ ne the MrDye\g‘

drug mfiaentb@un@egws@@pﬁ). igurq 013 shoges e §VY 61 élt%egthsl\?ize and
vl TR L ST T M SR Bl 9,0 ] b

showsMheieS Vi rean pdduide die sitayantl pravedt the grawttl of beplamedNWEs] 15 murine
noni tored far the presencge of SWspecific n ral |, zing
neuroppPBRAMBETSiIR LT AP TS .G%W?ﬁ%ﬁﬁf?foeab-@-
m ce devel op neutralizing antibqdies and th [ters
[0163} ange Figire D1 show ampolgedanapdal ﬁgﬂieﬁ%\é{@%@nd[ﬁég{f]capﬂd structures
- QL 6 A ¢diunction with th f
in cort A0 b THe Sbbncl X VPR OPAHE A Cfnction with the uso o
algoridenofos bntidenit pridicti@WMltows foi peptidlelsequentdsitafe aaasiew farypolyclonal
. and repl,icaéi nin NE-1 15 cells, (see Tg]gle :%') Thed 12
antibadyrgepgraties | Prihgess RresshewRan Prowh GrRAICESTIE HaO Wil SIP§H 80c 2 120
bptfile ’ sﬁ@s%ﬁ L RIFAREL Ednckationes §nRh ihyRMbWh§hébarticul
merph%ﬁ%ese térhglgn. E%%é synggnr%ai clormuse m)ldeyle was Bpekticular
sequensd @i tlieSViRZiregiom) evablchestn bbcaved It prasente goorhuatacexposure
ﬁi].fl{bcu%hgneo(feill y in AAJ mice to formtunors, and the
accorging o theROGen treated with SWto investigate its

efficacy and toxicity. [0332].1l.n the J study,. mce
(0164Fr o 1 RigunenPRarizd shovhawe ﬁ@;@hmmyg@%ﬁ%}%ﬁéﬁlw%ﬁm SVV.
Figulﬁlgﬁgt is l@glgéé’ci\%rc%fﬁol? ¥rid @k&t%hﬁ%&fﬁbf&&n@é invfe dBlceind

mat o results were obtained | ook for signs of
infectbd wiithi SWV tleah dresseained with nbs-specificanii-msussasaragind segandary antibody.

rsasf ST og TP SR TR BT ISV e
stained-whth MBEe Rl §oTRtaahludlt BMasH decomdafinentibaal samti-mouse Ig
Laboratory (Bar Harbor, Miine). SWwas pr%oar ed

. by,
conjugted fofudressicn) e Hignre 93Rsheys tRbpplyplonal aptsS Y Sepiiggies can be

repared. fresh by thaw n Lce ' ' i

used BRTpiding S5ar e bR AP O By i BRuctissthocglh bV

concén@ate@ e BN batihe afdend®b cdl Bedadkd the lcels vk phitaon ige tigredent SVV
1010 particles/nm for group 3, and 1013 particle/nL

interrizatighoup 4. HBSS was used as the vehicle control for
group 1. All dosing solutions were kept on wet ice
until dosing. [0334] SWwas adm nistered to animals
intravenous injection via the tail vein at a dose
vol une of 10 ni/ kg body wei 9{1t. Ani mal s were wei ghed
on the day of dosing and doSe vol unes were adj usted
based on body weight (i.e., a 0.0200 kg nouse gets

N NN

o 5 -,



the NI E-1 15 i munoconpet ent mnurine neurobl ast oma

nodel . [0342] Figure 52 shows a picture of mce that
woweoe/10smt reat ed” with SW{i.e., treated w th MHBE3652006/009142

"treated" wth SW As can be seen, the untreated mce

had very large tunors and the treated m ce showed no

visible signs of tunor. Further, for unsacrified mce

treated with SW no tunor regrowth was observed for

[0165] he dughire03how§theSbstty of 2A8htrhdYStionl RSAIF G 02iskFan SVV

fficacy data for SWfor specific tunor cell lines is

(see Esmm}e f Thb newralization titan(galsulated s thethighesbditntiondbat geytralizes

ec l,y,Janf ects particul ar tunor cell types and
1hew%fé i%j 1@% normal adult cells (except for porcine

[0166F 0 Efé{flﬁ%steow oo 0 BB RS o o B on

MN 8BI388S5 E;%E 'E?{ﬁm R 1|8t) kirhd h&ﬂraﬁ@a&fanfﬁtéﬂ ik Y:5602an
chenot erapy rea ments (cell [1ing speC|f|ty val ues

or S 089ese tr
[0167 er eas eI I ?%d?ggd%p%?i (%?glgth ?ghvﬁ‘frd s ese trees were
constrabiednsing PERLIR(@hplo gemdnﬂdﬂ@nce Paddagp CS[IQXutaT il’cogrgms fanlnferring
activyity of tra in.H44 SCLC .
Phylogigs] and g oG RO PRyt C U AR S5 SV TRE PRaTIaiyuses
when G@rﬂﬁﬁﬁ{g @hﬁ&fé@s ﬁ‘Bm%%oﬁﬂn' P IVirdattidl ¥ AWRSsueed $AYArAGH the 3° end
he results are shown in Figure 53. Figure 53 shows
ofthe@emmg(ﬁlgum&SBﬁm | owi ng i ncubation of SWwith either
H446 SCLC tunor cells (top graph) or normal human H460
cells (b ﬁIPSIﬁ !I?C’ﬂl leg; he tunor
cells w mwﬂl%@qg Of — appT U?ﬁlél el yhlu 'lhhfftt)lkd es per
cell. In contrast, normal human cells were not killed
[0168ht anyThe tarmst“w'mus;,’bﬁvinﬂ p&itleFivitue partials, ’sundfsiriang dré wsed
. Tabl 1, 1A-3, SWwas al so cytotoxic toward a nunber
interchanggii¥r  t unor cel | lines, including SCLC multidr ug

resistant tunpr cells, nd sonme fetal cells and ce
[0169] [ nes. ThRermES e RIECIF GrdSwel tesicB RAticls) o iappfgnzeable and

are to Bk lﬁﬁﬂertstHH@ brdafly - i*of B l@ngsexﬁeérﬁ% nttidud Prfl pEAIKSS that are
than 20, 000 particles per ce was nhon-cyt ot oxi c
formed gdiense.g.aa vanl etctor of Herinvention Mmsdmwdr@r trangiecterbinbmin

spprog i) of Gl b@f?eg?%a fuow o | l%%%p%%*%%i%h"?'efeéi .
1000 E 8
(0170F5 oy dPe s BLLELES ot el L ee Bhdue. 8 o v

1nterchaﬁ‘1g8£’cq 'EB % &Pﬁl@ﬁhd@&é Vtmﬁ‘agh%fv'ecmﬁﬁﬁt %ﬁ’eﬂit o fdolHtedQMrus can

Wis performed in normal m ce and
have a lmclm@ @@rhor @mrge@lcbsdqymcc diffietenaeiin eespeciite aéenrplats vEal wicleic
unor s i S stu bi.odi stn b
wcid of MRl ity SRl e, Bt Vbl g mpcitid
SVV may ke QUSV it has b hiadleio laciﬁ(br ik dud mhemdilfference with
[ mTunoconPr om sed tunor-bearing mce. Goups of mce

respech s thevlctspe SY S nveie apidir appinseack] seapercest MR Batopy Deposit
Bhnﬁ@P?TﬁUiﬁ@ree doses of SW (108, 1010, or 1012 vp/kg)
nd are nonitored for clinical signs. Bl ood sanples
rou S ,0f 5 ce at

[Ol71ﬁgﬁr gb%%; ig Bnag S_L asilse erslH §9 éa‘(/ve% l%east %)Q)Pt (A@%), 70%,

75%, 8OPHES5Y0H® ol B596.| FH%, 0T @e%':l okywdér@my ﬁfsW@ctmumcmeﬁ@e level
and two hi her dose |l evel s to deternine linearity of

(see SEQ HBNEX: léﬁ, Higurebd, acd digrse 83 foritheSYVduldenath penoaig sequence),
TR Suelcfio A8 D IREL PO o088 SELEALEH: s
fo cusédydl‘p&pﬁﬁdtﬁ& reRAS TRy Fedomepduah as trd EPRN a:i’uomraﬁencodmg regions,
tissues are aseptically collected and tested, for tgﬁl
non-Sfﬁvcégr@h%r@Oémgswlmm?» JéTﬁgané neslong dhaep R hpepeticular length of the
assay.[0346] Sanples of urine and feces are obtained
at sacrifice, at 24 hours, and at 2, 4 and 12 weeks
post dose and are exam ned §or the presence of
infectious virus. The design of the experinments in
thIS Exanple are shomn |n Table 9 belomr Table 9

o o ~~ 1 - o A 2 N




of ATCC deposit nunber PTA-5343. SWparticles were
infected into a permssive cell line, such as PER (6,
wanwentdsuses are isolated. Viral RNA was then PEDUSBNE9I142

fromthe virus particles such that cDNA copies are

made therefrom |Individual cDNA clones were sequenced,

such that selected cDNA clones are conbined into one
full-length clone in a plasm d having a T7 pronoter

genomp $érrsequiencé comparidon alred isnddetitmte M@mmmhiedﬁhﬁ/likeness to SVVis

full-1len . nom c .S nce Wslst in
knovwpite greSafeh T%Eﬂ?‘én@dégﬁl‘ie AN Vil F?S'Bﬁ%jtt%ﬂ@w
perce {a%Eno {Heatity! (RRTE Prebsht! ‘?M@feﬁgtg tf)ﬁ&aﬁéﬂc@%g 89asdﬁtdah &) {38

po ynerase and an 1 n vit transcription system’ in
examptedetrleasng,eﬁﬂena@ 001300, HeFOR, TATALQA: 500, 300G 053)500 mdeotldes

| | th R t f t
Wher 1Rt s SR o BB Sk RO b PSR kg iy
betwé‘én%@@ueﬁﬁ&ecaﬁ'b@llﬁ P B ordb0:3 20hsiddiehd R WREaeREY toBbSreRted.

follows. RNA Isolation: SWgenom c RNA was extracted
Howeyst,myclygeidanpiedsmealificd phiast avihvigspecpleenpiidertionsafisegnence

net.hod. i.zol L tro
cons el Blnd 480 YRS LBt B0l btvocn
relatedispEci@s/ oA dtiiBienallly, ifiah a0lisetuitl g@fddated fiom cViherah acviralitbSVV
) aqueous_phase cont ai_nj.ng RNA was pr eci p t at e%@wﬁq%
infectign plsas} b} Aeenissivs eclRpe, e the VARG ReRSHisEe & ike

t

picorfiHof; PORomaiil i ARCSTAARIER e E?} pra sy
infectien efsdn SV qxénmsswpbelbhhe ded that yntivemsucaamdsot lindto atBer viruses

G R e T e S

Vlrusj ‘ﬂfena th&emkt dibshes Wt b4 He Grdd b %&:ﬁiﬁger\ﬁnsdﬂé Edn?sﬁﬁré&’to be SVV-
i di um brom de staining and phot og@aphed [ 0356]

like p@@ma@gmsq d%r @urmmmféhe infentiow JENoHe niepsnayjrsereeanipejude

cordif i oty s O bl Y R B PRI ATRD, VGRS ngt timited o

Y79, NGIFE446, N1xs &1 5, aet-191 7’7@QN¢T-HBQJ HERSC6®§HYI‘(C1DH6&ARHSK-NEP 1,

IMR—ém%?:?%ﬁ'é‘?&ﬁ%?%a%é‘Sﬂ 635 e rE3 T BRI ke Rl b Bk peB3EL,
ST, NS 306, bﬁ(ﬁ@ff?@%%cﬁﬁéﬁ ﬁ@cﬁh@@ﬁ@ HH{GPP@@M@”PQQSMGGPAOSMC

sequencé at the 5~ end of the viral genone was cloned
NCI-Hy2RACFCaRE3 1 NeT-HRq T rfie-4d8We t i298 dts SEHl &b Taataad WX
IMV% npiled to generate the conpl ete genone sequence of
W [0357] d oni ng of full length genorre Three cDNA

017811 A5 e b AT dRettor STuRprUG ngegnitedetont

“neoptd R e Stubldr, ”Rinll FRinSor cLHE ® QreRistd R YR ?@eﬁ)@y Rl FSEAGRRAY that
was used in PCR reactions. First, ragment

exlnlm‘rep}aesdmauwgomhes sromlmo dilﬂat swygyahxbmnwésrrmwtihqdnenotype

charafletide Py REleBisgein® dEnaQn ot A toriih NEMREY s can ve

malighiahtorARalgna it chERTY toahlp@sint Mvehiidrg Bne thipe ofptefdrtad tlinel cells
%ggnent was |igated ]tT%dee- ApaT7SW(gEéQ I% NG 221),

are thege withagrtropicimgeraiigst ex cont ai ni ng engi neer ed Ndel
site at 5 end, T7 core pronoter sequence in the
[0173%i ddl e ’Hm:texfmsr‘éidemizalﬁmpaucntd‘fekntify”@/\thm cphteﬂé@ﬁyqus more
luse.ﬁ; Lte at 3' % and cl oned int S d s’&tarethe
Tuclopg ac ojgfn FEERRES TEISF BHEa "B?fetsﬁ‘}“&c% S’t“? 58‘%‘? 6# '8
same @2 NGV §peRINES erbenfaBs 6Nsnind abidasdBIYs of BREIESRIMS idg ar the same,
end of viral genome was anplified by PCRwth priners
whenssmg@@d(@é@hgnrm ARG ¢OISARPIGNSE, BS (BEIpOUNIE 2 3gjuence

comppiSo EbAR G PR PAPRREATE MEBIeFER R 51 pf ConBon

and Nsi | recognition sequence at 3" end to clone into
Pstl site of pGEM 3Z plasm d. The resulting PCR
product was digested with BagH and gel purified. A
fragnent covering the internal part of the viral
genome was an‘pl ified wth pr| nmers SV\91 IL (SEQ I D

RIS /I AN L AM A =~ / I~~~ 1 R IZAN /™S PF\ TN NN




[0364] Randominsertion of the cRGD oligonucl eotide

into the capsid region is conducted. In brief, a
w@bk@sd4i s constructed that just encodes the PCT/US2006/009142

conti guous 2.1Kb capsid region of SW{see Figure 56,

"pSWapsid'). A single random cl eavage is nmade in

pSWapsid by partially digesting the plasmd utilizing

either CviJl or an endonucl ease V nethod as descri bed

bel Fi g JIWRYAR [ ' i "R
aaso REL S HE 1, B A2 L P 590 s
local dlipg6iehestatoh t661E'EL M%/ RIS M‘Qﬁﬁﬁb%ﬂ@}o{r bp vyl in§e86&]. Tihee

restriction enzyne i JI._ ha er a
BLASY, FeqrtipEviadm b ROt HddsLadanbiels 2LAGH oSG, and

i ifaB@ BIFA bdlidl ik @sr NO
pubi BB BEASE b Rirdidh oo g ot
Biotectmoivgy Infatmatidro(NCRR (et wwanthbiminosiditgosAs such t hat

no hot spots will occur. The procedure is also sinple
[0174pNd r apblexabBipl€fab sedtHeeein,ahe tahr‘at least 90 i@entidal &iidéfers to

time of digestion are increasingly |owere ntil the .
percentif ey o &) d0BaCIBNYS 1o hareFick moBuD e i Relyructpotides).
Identigr AaNHE of {)@%Vo"i‘ Wore I1hdicARR JFehLRSERNE gss_ﬁﬁﬁil? PP blification

garose gel electrophoresis as depicted in Figure
purpoddsen thetrld irefetehemnpal gdpéitle thngihundi 10D echizmatidy gacewpaied no more

t l i 366] Anot.h t hod that ..
than 19f i1 04 9 5F Wit iy $9163 6 St e meb AR Gm et gt e
refere}{ce!"@:ili;%i‘ﬁi(l5.i S dif icomBarisoblbl 64rEh CmATd Bhtw g Sa testZddZeference
30(24)" "el 39
. t

Endonhucl ease V ni cks uracil -contai nin
polynimdligo

Sweh difbentenean v teprepmiakrisdeing sEtioes sendgmly gisttibuted

racil .sit.es. Thi. t.h [ C .
over 3 §5ys 1T, an e FEA ARl & Ry SEARTUS ALl By Tndhe
locatigsl ¢fSfatyifg ldngthape e matihmm allowhdIR eigh 10hmt pH1§henimsacid
___chain reaction._ Al though t(gg cl eavage si,ées are ala/vays
differengss 0% leaBty)aDaLeraRin ate dshRFO S BAHY AFidohammo act
substi@tﬁfb%,tig&%(ﬁg R Vieldhias. | At Rt feSel SRR BRF elaBo@83e80% Ghe result
to produce nmuch fewer hot and cold spots than other )
shouldrbt huldpémighiest th¢ POEFIM Tikegaparadomdters lsety suchihighdlepela ofidgntity can
are ligated. wth the.c L gonucl eoti des. The

RGD ol
be assessefreadity. SESR RUE felYing OB SUIYE hen anpl i fied, such
h | i | . d . d 9h 13
e ALl NS 0 5 SR o vy
stringglgc P i‘fgfef' {fthcl e i E h g Batioh c@ﬁ‘(ﬂtiélgs). ‘Hikh 8trR@Bkdyedon@itiods refers

pol ynucl eotides is then subcloned into a vector
to comimdrmithat meuites: gredtbridemify hetSwen o tprgetaueisigiacid prgquence and a

capsid reqgion, such that a librar . 1 - |
provelitishe A7 BB ol B e Bt Bligipblidy (R deptten the
targetSRAYBNERbE! Kew Stringendy dodgitioapsdfet to eghditio@sthitrequiRGllower
sequence is randomy inserted). This |i br?r,y i_g then |
identifehetween 1 tanges sruplets acit warpuse andha Prahs sauglgigacid sequence in order

transf Jnit RS j engL;
for exs B GGG, @ PEITHBNN I Bt b Bghe TR RS
condifié@ecanit@uotrfitdd bydhe salt durseRAloS\f ferhuiffer boby Uk tepergture at
whicl e b dipnicn i ST5eg Pumaher WENF SHECTRAIBHIYS BRLRGh b ringent
condiBSAEIICH e h&g%&?ﬁ%&ereglﬁ%%&‘é@u’ﬁfgeﬁtr&na@ans. Although
sequence an Iversity of Insertion site. [0368] In
stringendy @nditlons Wil maryfbasduieorRED! aighpinadyivcteicwid contentyf therrequences
SW l.ibrary is screened .to determ ne whi.C .
anderpglog i PEIZE et R BH P GHBAA QL Creby BIFFERMGR: o sigingency
are dég%e%%lth@fo@BWMgseﬁMﬁgég o Btiotdf @CEorhin¥RS used h?rbridization buffer
I nt egri n- expressi ng Clines (non-snall cell Iung,
is SSC4swkum chlotidt sovbiem ditrase), witksa 8038 siock sencegtraigrbeprtesgyfidjng to 0.3
those SWderivatives that contain a functional and
properly displayed RGD notif can infect these cells
and replicate. [0369] In vi %A{o screening is carried
out by a high throughput automati on system ( TECAN)
that is capable of liquid handling, concurrent

Y ~ N

o o o o e



collected in the US and 8/ 29 sera were positive with

titers ranging from1:57 to 1:36,500. [0374] To test
wob@bhersst he pig is the natural source for SWPGEUS2U06/009142

sanpl es fromvarious animals were obtained and tested

for their ability to act as neutralizing antibodies

agai nst SWinfection of perm ssive cells. The Serum

Neutralization Assay is conducted as follows: (1)

M trisBHiuHi Gtr¥e ah® 9 M FCINForlkigh B gdicy c@ﬁ&itlﬁﬁsr i) dveyrkmg
increasing dilutions if necessar M'X Wit

conceMGHonsBIBE cnbed. PEw0 Tl Ay b 150 reieet g 7§ &M NaCh
with tg%)gaéﬁzgﬁyn e((exgﬁhe(re rtHr%L%F %t @agn;%%%tg;a%lé@%ﬂ otn§ mlca/ka/ él'[lllze a

0.5X -1 % I8 dancentiiohXT. @-430%5131 EBodinin @ehts75-0B0MmIMENaCI) at a
perm ssive cell ty | ncubate at 37C for 3

tempegmre(oéﬁS MRS Gr ély@p@zangoad%%dr%r OthgY ggditidns can use
c LE .ﬁo'%lﬁﬁ%{ ut

a2X 3 yk%%%"%a a% as tsl %Mﬁﬁ est g1t1i-5%|32§ g @slrﬂal\?gsdthg?ta

tempeRattiielof 50 z—%°6\/\Nom¢ that these candmmns areoqmierelyi exanplaty 40ioare not to be
0375] . The serum neutralization results showed that

consi Ff‘élrlénﬁt%*l%‘sm nimal or no presence of neutralizing
anti bodi es in human and prinate popul ations, hi one

Seneca Vaey Mims (SY¥Y¥2 human sera contai ned neutrali zing

anti bodies to SW In another experinent, only 1/28
[0176hunan §¥iVals @mwah, hesdtofieretundispoviernd BINA| woei 9@@ wif) regpect to

prev1%hﬂy c‘ijlﬁré'iﬁ }:15? %lala\(/)l/ﬁuSS S mggrlﬁgégleorSE&E%lA@dé? g%ﬁfb:éﬁ:rigc%né the

genus L& dioVi-Qdninf tAel FanSIBERIcO fanBidie S Ini@triationg A@Bé’ﬁjon‘lﬂﬁ@
serum neutralization results showe hat re I%ea

PCT/IpS$241PArQ§Aé%4)ofThswuHé9f peupBSeRgalipS HSBYs apdp
cardlo@ﬂhgg@farepéﬁg s&d B T/UR 2008050508 WA s he%ﬁfy ihcdPbiatcdDy

romiarns were neutralizing. |n another
referenoquiariisrentitety. 43186 thertimaef the seyubnaranalysis 98 8¥d dese@badanm

PG RISO R b ost R SR SRR ERCA PR Y e

SVV wilBBe YdethbePoSEnse %@nﬂéﬁ FeeREBE ptkérds H gendid3eldfionship tree
Antisera to MN 88-36694 were tested in serum

betwepe mremblersxafttho frmilsBigernowridey (see Exanple 2). Anti-MN
88- 36695 gnotobiotic pig serumwas able to neutralize
[01771 nf ect Foom ijtiS\seqursge rehparisonoie knowarpiennavituses (Sesmniggrational

ooni B S PRALRLE o LRI s

(1) to iktAkdet eV RS b ekt sptsied RIBE gl S0 ipdse Br €2) @sstif Skaeto anew
pi cornavi ruses due to thel r seraol 0951 i_cal
t

genuse Agdlat timecandyipt heiiptenatippal gﬁ@h«*@ﬁ% &V piag designatsdie be anovel
r

L e e

severdl ehgracigristivs lof SMh#i€idr tvithtthe op oardlmﬁui.dSDEor/examaale some

e e AL 5. S ST 0 COLIB TR o
not c@ﬁ%@@%@fﬁ&SF%}@% adiftioB Rt 5°4éqrdce MorAitidh); &Eé Intéﬂnal

CA 131395, LA 1278; I'L 66289; |L 94-
Ribosbhle GAtEeA0aH6 (IRBS)IF SVA halrbesmappabarg] cmm:sar@et@lmlm

picorngiher By P S G ey 0 4 BN ol e85

card1&1¥rub ROESHsAkd ’ngeolfl trhe céltﬂfds&ﬁ'ué&tlﬁv@a WHHSL(0H0 Ahin® deldiaa)) 2A
The anti ser ds to all twelve isolates

protea;$e wivils tSVA harge shieatt (%aab%amte@ér dhe gize af this prefein egwelbas others
ot 0380]. Th |s S
(Lo ReafR e PP i B Sty S5 T W RlBRug e EEM 4 stuay of
other Eicbﬂiakfﬂﬁﬁs af isHokstBAthederofens drélmtety aviedn psaoéll inyeractions
of SW(lOO TCI D50). The m xtures are placed at 37C for
1 hour. An aliquot of the mxture is then added to
I xI 04 PER C6(r) cells, or agwther cell line that is
al so permssive for SW and the m xtures are pl aced at
37C for 3 days The wel I s are t hen checked for a

. Y o a1 £ NS P\




11. The nmethod of claim 10, wherein the picornavirus
is a cardiovirus. 12. The nmethod of claim 11, wherein

wo baoaeansdi ovirus is selected fromthe group coPSI/BE51006009142
of : vilyui sk human encephal omyelitis virus, Theiler's
muri ne encephal onyelitis virus, and
encephal onyocarditis virus.13. The nmethod of claim 12,
wherein the picornavirus is a nenber of a genus to

includ%&%’%ﬁ 68 Firyizhé& %’Iﬁééﬂg UpishRlwomESsht Hitht th-Ehﬁ/efEﬂts@Q&’en@és differ

wherei'n icornavirus i s Seneca Vall ey

too mud!r ins: nuhfher dhigenvetdregions and 3V Wshoyldwheseforabe mmdered to form a
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acccagaaat tacattttct 360 gtaaggccta caa

gtc
internaltribogeme goiry: sth;@EE&;@v}g@h eaddreg ezggg@lgc lcjglgtgmucleotlde 300 to
a C t
T
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HAOSMGAy g Helna  (Biduik NhrnalLeu iBert. Aglip g @Iﬂppt@élﬁclepp’b lie Pro Val >10,000

NN %Lﬁt FTa395 é}Qrp Arg @otds Ala Gy Thr Trp 1713
Tyr Ser Thr lemry ro Asp Ser Thr Val 405 410 415 Pro H

HPASM@  TyHumy Wluygormﬁr Prignaval Al SmprdiusieCelasn Tyr Met Vval >190%
pevc O Y HIRQ 48& 4ahaG U Fiherk MiSoaABRnRRScley G U He Ala  >10000

Gn He Pro PiwanPhe He Gy 435 440 445 Asn Lys H e
SF-285 Pro Mg A Gaee Pro B H e @UPA™ Ser Asn Thr Ala >1°’°°g
U251 0 sy Agd GAre Ly s Bﬁﬂ Gn lﬂ" P{%H Ala Thr Tyr Gn :g’ggo
SF'539 a | PR Y SEreToy 465 a7 480 Cys Leu Al a ’
SNB- 19 Hf'ﬂ?'" I-_eﬂlét CérﬁerN a %{Iu la o Asn Phe Ala @ n >10,000
SF-268 485 ] 4“@5 %fl’erArg (€} Ser '°b'a‘ Tyr Thr Phe Val oo
U118MBhe "R &Y' TRFT Al a W8T 500 J9 Met Lys Gy Lys '

SNB-75 Phe Huean Hdet AbrgerTyr Biwr Pro mst@cy@ny Ala Gy Lys 515  >10,000
Mo59K 520 Ho@ddm PAuax ThrcerSer Bhirgciagiel Glakwnsd a Met G n Ala Thr 1061

Tyr rF% Asp | Siiairiﬂi Gy Leu Asn Ser 10,000
Séczg%er ik %%ﬁ: C %:: ?ﬁl Glgrol r%i: dl.€ Ser Pro 545 550 :10,000
KM12 Phe &8 Met \al, &Ly Thr Asp G n Val 10,000

HT-29 AS rQerAI a gfr 270 i@éxoﬁ%ﬁbm@ y Trp Val Thr 40000
HCT116 al H E’IQ’ %Eh lCQrHerT r Ecﬁop Leu -Bgycmomr Pro 580 585 >10,000
HeT-15 00 A¥arnVRuPlcOhed T S8Jon Al @ LYSichdn® Leu Thr Met Val Ser 10,000

coLo 2y @ }-gnyn LS RRestddO0 &Qﬁ Asp Rl&ocaBhomb€U As¥iss Mt Pro 10,000
[ie Ser Pro AbmerPro Trp Ser Pro A n 610 615 620 Gy

SWe20 Val Hamer AW Aastal u Gp3 Gy VaPredrharmn LReR Nalea ;53503 >10,000

pcav-2A%e? HlREn O o635 B4QAl a Asp Phe Val Ala Gn Pro  s10000

peav2N@ls Hlvin LAkk ReRerG U AsBed N Thr Lys 645 650 655 Val ND
2-Ap Al a Phe Phe Tyr Asp Arg Ser Ser Pro He Gy Ala Phe

Thr Val 660 665 670 G n Ser Ay Ser Leu Gu Ser Ay
Phe Ala Pro Phe Ser Asn LysioThr 675 680 685 Cys Pro
Asn Ser Val He Leu Thr Pro Gy Pro G n Phe Asp Pro
Al a 690 695 700 Tyr Asp G n Leu Arg Pro G n Arg Leu
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725 730 735 Ser Phe Cys Leu Phe Ser Pro Phe Val Tyr
Tyr Lys Cys Asp Leu Gu 740 745 750 Val Thr Leu Ser
woe@obhs4iThr Ser Gy Asn Hs Gy Leu Leu Val ApQr/vSH06/009142
760 765 Trp Cys Pro Thr Ay Thr Pro Thr Lys Pro Thr
Thr G n Val Leu H's 770 775 780 G u Val Ser Ser Leu
Ser Gu Ay Arg Thr Pro G n Val Tyr Ser Ala 785 790
795 800 Ay Pro Gy He Ser Asn G n H e Ser Phe Val
Cell Lindgg| Opegies]’ )%tagcﬁstateSer 88&n810 8IfwePro Leu Bew:stdabitel eu EC50*
PC-3 PT O Alibn Valut | Mbsthle Bttt ¥ Hi®ndeanory U B 820825 >10,000
830 Asp Asn Thancedly Ser Leu Gy He Ala Pro Asn Ser
HNCaPRED Biften G Gt Tiptast 5 ERORBAS LolrPHEophe A g Thr  >10,000
DU 14aLys Rﬁn&nA&@lt Hugastahes PRgatd N Vadenokdinohe£U 8RA 855 860 >10,000
T e %éa %s AQ%CENEt Arg Val Phe Cys Pro Arg Pro Thr
*Eval PHE" PRY" 885870 878 880 pggymﬁya@ro Thr Ser Gy  >10.000
Hep G2ASp Hyt@n HAﬁlltAGEfacel\/Et The Pro a2y 885 890 895 >10,000
Val r Pro ASmcndba Leu Asp H e Ser
0 Arg I?‘H"a" Tt 08 S8 pr o 1 PPl Lis val Leu He 1000
TK-10 3 n FhlmenAswlt HEapceAr g @ldyeyLeu Chakciniad 915 920 925 Arg >10,000
RXF3%Beu Piwen Adgylt Hiapee y @ldmey Phe Tegendhaa Gl u Thr Arg Al a >10,000
UO-31 Asp Warlan 98@It 9BHceD40 HMideey Leu AfLgenSer Lys Thr Lys G n >10,000
SN12CVa| Beren Phdlt | @aoceSer Agmy G y ASacingdd 950 955 960 Tyr >10,000
A-498 Pr o Bapen \Bqult AganceSer  Kidepy Al a Pfacindng Asn Pro Trp Lys >10,000
ACHN Agpn Hiften 9fit OCROce0 75 Tigrey G n Afaciioed Leu Arg Ala G u >10,000
SW839pr o thyen Afdylt \@ehceThr  Iidney Asp HReealGBHCY85 990 Tyr Tyr >10,000
Caki-t LYS  Alinn Vadue Aidhe®c0 Ry Ar g LEIL®EE Teu yg) G n Lys >10,000
u 995 1000 QB85 Trp Arg Val Addtiogardsbe G U Asn Val Phe
5637 y \1‘@13" tf¥eeH e PR¥eASn1099°7L5 1020 Ala His Tyr >10.000
Eg:::1 Hu;% " BRRcen g A¥B Leu Leu lie His Asp lie Gu  >10000
A549 i625 '30 H3EPH40 4I“‘I'I‘F Asn Pro Gy Pro Phe Met Phe ~ >10,000
ItL 8°°G n F Phe GF#f"45 1050 1055 Thr @ n>10.000
NCIH [“*Ser Met APE"€¥% Thr Leu Leu Pro  >10.000
NoLHa ”ﬁ‘é'b ,@ “1%570 gLeu A FEE |ys Ala Met Gy Ser >10.000
e man i ::Z:: é& Asp 107 54080 1085 Ala Asn GluZo00)
Lys Thr Leu Ser g
DMs"iogo TB’@?K“’_Q[EL(L)%""ger o e"€ >10,000

Leu Ser Asdggr 1§ Gu Asn Val

DMS 53QF u Atyen LAt AapperAsn Ring 1105 &nb!l@e"!l_u]:ds 1120 G u Phe

NCI- H69Trp llkMén Cidnlt LL% ILeu %5 Arg W n Leu H e Ala >10,000

Gy 1125 1130 1135 Met Thr H&r ty Met H's Pro Asp

NCI-H218p o umgn Tt Netisley Bys Leu 1 Cgcqg(un@ 11B0e '@rgw Thr  Leu >10,000

DMs 79THT i Aldae Glelistilc € Ths Ser G5 on &@r ik Ry G U 40000

NCIH11155 1160 118Bne& u H e Al a Altarcln ($%h® Lys Thr H e Phe
B e TP PY BERSEP 0 APy 1170 9 rm;;;ncszb e ey Thr H e >10.000
Ser Leu Phe G n Gn G@n Ser Eys A n Val 1185

Lys
>10,000

F%E@_Ci-e u
NCHH1613 9 rurarg 5r g0 ABtagiesin Ao Phe PH@as@edmallsli Abose Miarsw Asn Leu>10,000

Asp Trp Ala VA®Lys Thr 1205 J¥£F1915 val du Lys Val

NCI-H34a| HAsp TAdpt Rkestd@ty O Trp F&Ia@sm bl dal N Kohdmdawl 1220
1225 1230 Ly$*®fu G n Thr Le& d@rA Leu Leu A n Arg

Hor-62Phe Hiheh Glatk MaserAl a8 ki35 124 chiYshgAr g H e Ser Asp.qgqgo

Leu Arg Asn Gy Met Ala Ala rceraI(NSG,Qx Cys 1250 1255
EKVX 126d*“12%5 R, Capr Phe™% p Phe@

%‘2%9 f§s Leu Tyr Asn
HOP-92G N Haha \adit lerﬁzer1265Lulgz70 1275 ell ngl Lys Arg Thr
s Au L @ln%é\ls G@n Lys 1285

Nek HSZ?ZQG'H T?Q?dq a')&srp Hi 'S‘%I a Throoh e fedi&ys Gu Pro Val 1000
NCI-H23Va| Heman Vatlit ICegerAr g @0 1305NodSdddcdblysg Asp Ala Ay G n=10,000

ey Ser Ser G n \farn@a@S@e G n 1315 1320

NC'H32 é—lﬂﬁa%“ o ar Lys “Fhr H e@i’g%’,f’a &é{&ﬂg G n Ser Val
NCI- H22?yr Haam  |Aduk Mei@sterlGSOLuﬂdBSS 134QuaRpe CASp  SeuralAgpioPhe  Phe>10,000

Asp Gy Tyr & Asn G n Phe ,ﬁ,agﬁ(‘)th aa H e 1345 1350 1355

1360 Met Asp Asp Leu Gy dn p&mc 0 Asp Ay Ser Asp
NCl-H46ph e Hpn THyt Plestai365.udB70 13159@@11@ n NeralkioSer Thr >10,000

Thr Asn Phe CB®Pro Asn Met APE"SBr Leu 1380 1385 1390

Gu Arg Lys Ay Thr Pro Phe Thr Ser G n Leu Val Val

Ala Thr Thr 1395 1400 14055fsn Leu Pro Gu Phe Arg Pro

Val Thr He Ala His Tyr Pro Ala Val 1410 1415 1420 Qu

Arg Arg H e Thr Phe Asp Tyr Ser Val Ser Ala Gly Pro

- —— o

>10,000

>10,000

>10,000

>10,000
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1460 1465 1470 Phe Leu Qu Lys Ala Gy Leu G n Phe Arg
Asp Asn Arg Thr Lys Gu 1475 1480 1485 lie lie Ser Leu
woaloeAsB4val |ie Gu Arg Ala Val Ala Arg U e QGrar/tig®06/009142

1495 1500 Arg Lys Lys Lys Val Leu Thr Thr Val dG@n Thr

Leu Val Ala G n Ala 1505 1510 1515 1520 Pro Val Asp

Gu Val Ser Phe H's Ser Val Val G n Gn Leu Lys Al a

1525 1530 1535 Arg G n Qu Ala Thr Asp Gu Gn Leu Gu

Cell Ll@t u Lseecieelstag@tateAl a Rhgan1540 1{6;45 1550 Almta},mﬁs’ml A n  gcso

>10,000

1280 1585 Sar AT Meto s oys By Leu Ala Leu

CCRF-GRY  ppeny/Afuity/§incy y s g@pr%?s@gsmmmstw a Lys Ala Val >10000

Lys Gn Met Val Lys Rigrdsp LEWVRAArg val 1585 1590

MOLT-4 595 HeE00 AGitn Cane Asp’er@analGl NAGleUynrighoblasid Y Pro Tyr Asn  >10,000
Gu Thr Ala Arg Al a @ ﬁ]g p10-HET5tYs Pro Lys Thr Leu

RPMI &2k [bertbnL @tuitASfdcdd € @brphdd Y PRigmésemdr 0 Val 1620 1625 4440

1630 Met Asp Phe G uB;!a%hsBT yr Mglomfl a Lys Hi s Val Thr

sk Ala Rk Hagu ARRashB35 Lbtidad 645, Bg Val Typ Pro Thr Gy
Val Ser Thr Ghaweihr Oys Leu Leiﬁ!gfwgﬁstmrg Yeut*iss 1660 00

i} T LuAIa al g Met Ala Qu Ser
HLGO(@) rngenTEguft e o ri%eég 1@‘&&;% lﬁ;yté; Val val Arg 10,000
GI Val Thr H's Al a Aro viSigast Thr V L s He 1685 1690
K-562 1695H\‘_"éaﬂ miug Hagetatm aBErVg/!avaa %aj ch ge@uaPWeﬁp@op Val >10,000
UACC-Ser Ph&nHAﬂlltAC@ceﬂ.7OOSﬂu705 171 E er Ser Gy Pro Leu s4000
M14 Phe Agngn Asquit AsaiceThr Sed Lys Phndfal Lys 1715 1720 1725 4000
UACC-B) a @ man Adquit iheet eu Brio Thr Gliganddaa Al a Pro Val Thr 6614
SK-MEG y  Hungan Maduit 1GE8@r 1738kl 740 Asmalighbrit vdkapnaH € Pro Met Met >10,000
SK—MEEF% Tggran Ghgpit TancePhe ISidu LyS Alsgion@sit Melshab5 1750 1755 >10,000
ASTESI760MNer BBt GAader ProSMal G u Wtgnar@Wganédlan Thr Phe Asn >10,000
SK-MEL485  fyman HAQsit |Hpagoer] 765 SH7 70 17 7W8aiighyrt MdlapemaAl 2 Asn Thr - Ar g >10,000
SKMERS s dympn Tyt %‘%ﬂst@y Sér Al a LalionpreMelafpng DyBONd7 85 1790 >10,000

Y

MALMB%/D H@Hn Ghalit Grvoste”  bMs Lys "ha‘ﬁgnLn‘?Melaﬁn% A'.'Jn& Hi's Ser >10,000
BT-s401) a Ser 1@9@ 1800 1805 Met a Ala Ala Ser
GG u REttH e Aeugalﬁrrwomalo 1815 1820 Val >10,000

;gZQDWgFS%%’”Ig Af\déi" Fﬁ‘?écerGl u PPS' G n @¥"Mea Leu Gu Arg Leu  >10,000
Pro 1495 are 185881840 A%roprBar g R qisbn val  >10000
MDA-MEeD Wmgn LAesIt Thtastdih 8 Bueudt Ar g %ch‘El%om\!m ASARrkRR0 1855 510,000

Al cerph Pro Al a Ala Pro Al a Val
T-47D a mgn q\dn It ]@ atlig 6 ea%‘876gh uﬁ% Bg/r%ﬂ;naa a Iaeru%,ﬁffus% ua Al a >10,000

Leu Lys
MDA-ME&I§ N/allan Asip‘t Gletasté\ﬁal Bbat Phe Settallys 1875rdi2B8usb885 Hi s 10,000
IGrRoVINT  R6En Ay @lEeC U Ser, Leu F@ggowwwal Phe Arg et Phe >10.000
e 1

OVCAR\l(aI lﬂm@n 1,&9![:) 011 3'5 19 Lys eno r; oé‘nlaa Asn Arg val >10,000

ovearBNr bk L @a%erl—ys éd oho Q 1910 1915 1920 10,000

ovearA 0 hpkh Ttk VBlcerlYS 53 LG4 d§r§; y /-}geu QGu Ay 0000
g

sk-ov-iet sk Pla: MRBRaid 9384 935 N%en&%y@n 51’ Thr Ser Pro_ "o,
Leu Pr o \%wcerThr A'a Leu Gy Met 1940 1945 1950 Arg

Ay
BXPC3 A g AR ASPt FRIeTVal mEFFATT p @Fto®eromAl & Thr Leu H e >10,000
AaPC o ToRE 1SS Meetlc 10880t a AlgnapEnome g LAsetedr g Lys Met >1000
NCI-H208SN Holth Glayit AsRerPhe AARhal &dnd, Maknodod&® 1975 1980 Val Tyr .4 qg0
Gln Thr P Leu Lys @8 G u lCednoAng Pro He G u Lys
- D30 :)&ne 3‘9@%@95 2@(5@“ G n A% Cadpye Thr Arg H e  >10.000
PBPro @b, u H's Cys 2005 2010 2015 H e>10000
LLC1 Leu n@uye Mgt GhraerLeu Lluﬁgu Gy Lysibge Ala Ser Lys Phe >10,000

Gn Thr 0.2025 2030 G n PiCgci@ny Leu G u Leu Ay Ser
RM-1
i % VS As i £8° Asp Val 2035 2040 2045 His Trp>10.00

Al a p
MLTC-1
Voval AR Met &P é/‘mﬁ’he Gu Arg Val  >10.000

hr g
KLN 2
05 "go %5 rh2%560 &'ﬁ Val WZ ®%er Asn Phe Asp Ser>'0.000
OMTeAThr dhare. Sent Vaberal o Wbt Phe S04EIA030 2075 2050 Arg 10000

osleu ey Aud ©4, G u Bhe Phe nopr §CkG u Asn Gy Phe

CMT-93 >

B16-Fo ASP ki@ %Qﬁ5c§r1]9:éo 2033 "Leu f{yplg‘?%arﬁoma Tyr Leu Gu Ser>10°°°
P;Lgt A a RE°2100 2105 2110 Gu G u1*0%

rvz  Leu i@ Huf ofker Thr i >10,000
Lys Arg Phe Leu He Thr Gy Gy Leu Pro Ser Ay Cys '

Al a 2115 2120 2125 Ala Thr Ser Met Leu Asn Thr H e Met
Asn Asn He He He Arg Al g 2130 2135 2140 Gy Leu Tyr
Leu Thr Tyr Lys Asn Phe G u Phe Asp Asp Val Lys Val
2145 2150 2155 2160 Leu Ser Tyr Gy Asp Asp Leu Leu
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Pro Ala Asn Lys Thr Ser Thr Phe Pro Leu Asn Ser Thr
Leu Qu Asp 2195 2200 2205 Vval Val Phe Leu Lys Arg Lys
weh@ohys4iys Gu Gy Pro Leu Tyr Arg 2210 2215rQPRPR2006/009142
Val Met Asn Arg Gu Ala Leu Qu Ala Met Leu Ser Tyr
Tyr Arg 2225 2230 2235 2240 Pro Gy Thr Leu Ser Gu
Lys Leu Thr Ser He Thr Met Leu Ala Val 2245 2250 2255
Hs Ser Ay Lys An GQu Tyr Asp Arg Leu Phe Ala Pro
cell Linehe ﬁfe@esatbbemo 226&9&270 ValypeGI y Val \Mdtasuad s|t5>r 0 Ser ECs*
v/ >10,000
T 35 e<210§rai,25 <2113, 2292,<212> PRT <213> 10000
q ofpcar i tisg)idetds <400> 25 Met Ala Thr Thr >10,000
MDBK I\/let ,g,iye Gt @okhal 1 € Ala H's Ser Leu Thr Leu 1 5 10>10,000
rﬁdeauzedL s Cys Ser Ala Leu G n Tyr Arg ASN 0 000
CS'-5OGI y ‘P’ﬁ‘é %‘r’“ mle 30 “E%u Leu AR "$P™%sp G u G u Trp '
orre TYT Bl Gt Glokbail-€U Eﬁlket'ﬁhr AﬁiEE13r51sférQed45 Gy Gu Asp >10,000
Asp Val Phe Aspp ﬁﬂr@@ G u E]?“ﬁ G u Val Val Phe 50,4,
PC-12 55 GWtGI uAdE'éLPa@" '?&%',ﬁ'argerph ’F°m§%¥§°m§er Asp Lys Asn _. oo
Vo Asn dskey gt ‘;‘t'g@eg 975 80 Asp Gy Asn Gu Gy Val '
paoeEd i € i’cjrcﬁleAEdﬂlt AsimaPhe fWasr, ASRr ASipti@larceyr 85 90 95 G n  >10,000

Asn Ser e iarNLeu er a n hr Ay Ser Asp 10,000
PCAECPY Epfcé?el "% Eﬁi& (ﬁlﬂ"ra W%S??Oth@aflc “&n Phe Ser Asn

PPAECLEU bddine Saiult CHoynalAI a Mad, Asn AfndotipRoets20 125 Phe Ser >10,000
Asn Met H e Pi6™Leu [¥ff"A a Asp Gn Asn Thr Gu Gu
Met 130 135 140 G u Asn Leu Ser Asp Arg Val Leu Gn

80 ASp Thr Ala Ay Asn Thr Val 145 150 155 160 Thr Asn

noHH28d" T (RnBn SRdut ThihceVal @y Arg Leu Val Gy Tyr Gy Ala TBD

NelH1YB!  h8rn 1AQk 1dbaceti S Anp Gy Graiblnsunfro Ala Ser Cys TBD
Ala Asp Thr Ala Ser Gu Lys 1‘8@:‘"1 Sa90 H e Leu Al a TBD

NCHH2GRZ|  kyman APY TSFPOeTyr TP Phe LY ﬁs N Asp Trp Thr

NC-H33O5 RB0Rn 20hi Sedtastdiar Gl Lys Prigsié¥hel CGliu  Pigural éfugnArg H  TBD
e Pro Leu Profaes Val 210 215'-“@%5:%’@ Ser Gy Gu Asp

(D

NerHZ7Y  Ardin Vadut Alk@isicy Alng Al @ St A Gundr g Bhrs vadb 230 TBD

235 240 Tyr L@wceVal Lys Thr mfrqusmp Val GI n Val TBD
HCCOTEy n Eygn Aé‘?ﬁ‘" %?S‘Sﬁr 5498 250 cmﬁﬁ,";‘l aae FPeMaY qy

HCC33Ser  hi@hkin Lﬁddnt sl e My Al a Psnmu (ilutulér:'gé}r1 Pegal @6Hn265 <1000/TBD
Thr GGAI a Phe Al a an Arg Trp Ser

oM Lys " %69285 I\@Q:Clnﬁ[gad X Thr Lys Thr 1?3
HITTE 0 T A&ﬁ“a Mgd “ﬁ’eaﬁro Pﬁ'e“ 2TET 290 295 300

0
Asp His Gn Asn Phe Trp Gn Trp Thr Leu Tyr Pro His *EC50

G n Phe Leu 305 310 315 320 Asn Leu Arg Thr Asn Thr'sqme easmt
Thr Val Asp Leu Gu Val Pro Tyr Val Asn 325 330 335 Hherenoted
e Ala Pro Thr Ser Ser Trp Thr G n Hs Ala Ser Trp Thr
Leu Val 340 345 350 He Ala Val Val Ala Pro Leu Thr

[0226'] yr . SerTably 1-@ isttha reéselts JﬁﬂV‘%@i@nﬁﬁﬁvBﬁ Gxﬁﬁﬁ]dnm,omw pfimary

Thr Ala Ser He @ n Pro Val ProVaIl%g3 Bnlg}/tht
cells grbociimesgopieseniing 2Pissues fromit i {PnEghecigsy T8F Fesalls mdicpte tha
v1rtu@yeal%ﬁh¥ %r}a&e Jééﬂli) fﬁ%@sﬁ;@ Rr %% 4@ﬁr@5§pﬁnﬂrﬂcﬁdﬁhﬁ1aﬂ cell

hr Leu Pro Asp Ser Thr "Val
cultudey @esﬂeﬂﬁveﬁ’e noﬁpeﬁniﬁyllve GOy teytwelMerboPing, Mdhe, Moscily @.dmrgnate normal

0 425 430 Gu T
cell culirogdastat eI easall CHBresPEr RIS Fpict e BBreppfgmooth
& ' e MadortRER tiatthd ﬂa@ma hosffcd SVV ma
R &lﬁsghj%%§sukllgcc%%teﬁggl46o P\kﬁk} Lys Thr G n Pro Leu Y
be pigd. aB&irtes TherpoBine Madotimustlewelbs onlgyrsusendagmesaoce pell lines or
)A&(g 1%%5 Leu Ala Asn Thr Phe Leu Ala Ala Leu Ser Arg
most A&tal IBiFS WRISPEYSSWES 490 495 Tyr Arg Gy Ser Leu Val

Tyr Thr. Phe Val,K Phe Thr Thr t 500

[02211m Ly sMegipe stydiepisge E%ﬂnlﬁl?é shpy tf%}%‘%{ﬁ FAIBRgC gﬂﬂ%@l tumors
Y P i vRR stltlis MoR 1S VW &as a number

with gt GHikacy ﬁld%ém@‘?‘g' o ?2"’51@% Asp 530 b3b 540 Leu
of ad@hf;tag& lmvéxso‘th&&lncﬂguc TiyuseSeForRixaniphy, ovaimprantfaetar afecting the

Ser Pro 545 550 555 560 Thr His Phe Arg Met Val Ay

Thr Asp G n Val Asn H e Thrsf\sn Val 565 570 575 Asp

e

Gy Trp Val Thr Val Trp Gn u Thr Pro Leu Thr Tyr
Pro Pro




580 585 590 Gy Cys Pro Thr Ser Ala Lys He Leu Thr
Met Val Ser Ala Ay Lys 595 600 605 Asp Phe Ser Leu
why®eNes4Pro He Ser Pro Ala Pro Trp Ser Pro QGar/63106/009142
615 620 Ay Val Gu Asn Ala Gu Arg Ay Val Thr Gu
Asp Thr Asp Ala Thr 625 630 635 640 Al a Asp Phe Val
Ala G n Pro Val Tyr Leu Pro Gu Asn Gn Thr Lys 645
650 655 Val Ala Phe Phe Tyr Asp Arg Ser Ser Pro H e
abilitgof apogcabyiic tpor vigps Emya@%e estdolLs;Agd @@tors;swl@bpemetratwn In

studlé%\g t@?ﬁsergv}éa&séﬁtog; rA(@ q%s%j&ecﬁ% h#ﬁl}o gfe?ct @?C@Qm%Sg

develdpmeAsin dBiydnidndcd Masedon ?Iﬁﬁluﬁyﬁlstﬁsﬂenﬁbﬂ reilts Aldgnd¥ifus did not
Adn Arg Leu Thr, Gu_H e gl 705 710 715
appegrio paagiraty e @tab lished S@iiorﬁy %ﬁaﬁh§VVr%3ﬂ_®lﬁ to\edingpate H446

SCLJBBr@th hn @2 %Elc %éalo@ég %&g@%&s@ﬁﬁc é}ﬁagl l;gg}gt@g [SVV has a

smalMate (R3O nbein dfi?ﬁnetEh) @nﬂlmg‘ﬁetteﬁmneﬂt}onﬁmﬂ spl'readﬁ sunlog tissue than
Leu Val 755 760 ,765 s Pro Thr .Thr Pro
otheryiruses, andBinls £ serelf s nE AV ot canesbuioty irdbitig Go eycgessfully

peneﬁ@ck ar® EragRhte e8UbEMed RiHoldd Y Arg Thr Pro G n Val Tyr
Ser Ala 785 790 795 800 Gy Pro Ay He Thr Asn G n H
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of SVWién BREn8 ﬂﬁnc&i%ﬁ)od&msﬂgatﬂ'ﬁmc@u}ie fdce dmlunﬁqnolcomp&leﬁt mice. The
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Xenog'ﬁag %"% SAsTﬁle\eiﬁ%ulfégothgéélﬁgh rguRQsgmReFISEpLing geurplhlastoma

mod ¥ el e Sa8 R oAg R RE R PRI e ot immune
systefisp Lys Asn Thr 965 970 975 Tyr His Ala Val Leu Arg

Ala Gu Pro Tyr Arg Val Thr Met Asp Val 980 985 990
[0223T]yr H| Lhepsordyigartde és Am@jorissueindy @yl{ﬁtielﬂrtbatlx&téi\)éal

sGIu99 1000, 1005 Trp Au Gu Asn .

chemeﬂﬁer &s e;fvetgﬁcaﬁwr thgropyy Ratiopis tﬂ@XGME qIeses§aiy opfey, if not
1
el s iy A S SR Bl s wet
ImOWAIthatK)yls oPthe nhajer dapses@f icharadrefistand is tlk(m&ar@%ﬁ @6 BxpEbssion, or
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The MTS assay was performed according to the manufacturer’s instructions

(CellTiter 96® AQyeous Assay by Promega, Madison, WI). The CellTiter 96® AQueous Assay
preferably uses the tetrazolium compound (3-(4,5-dimethylthiazol-2-y1)-5-(3-

carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt; MTS) and an electron

coupling reagent, phenazine methosulfate (PMS). Contact-inhibited normal human cells
evaluated in the study include: HUVEC (human umbilical vein endothelial cells), HAEC
(human aortic endothelial cells, Clonetics/BioWhittaker # CC-2535), Wi38 (normal human
embryo lung fibroblasts, ATCC # CCL-75), IMR90 (human normal lung fibroblasts, ATCC
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that S¥VY oaﬁl)ilnﬁ ah@ enter into these cells but CPE is not observed because SVV

replication cannot occur inside the cell or that replication does occur but CPE is not observed
because there is some other post-entry block (i.e., no packaging of replicated SVV genomes
into virions). However, considering the absence of CPE in these cell lines, these cell-lines,
and potentially tumor-types thereof, are good candidates to test which cell and tumor-types
are permissive or non-permissive for SVV replication. Although wild-type SVV is tumor-
specific, and has been shown to target neuroendocrine tumors, including small éell lung
cancer and neuroblastomas, there may be individual patients that have types of etiologies
such that SVV is not permissive in their form of neuroendocrine tumor. Therefore, the
invention does contemplate the generation of SVV derivatives that can kill tumor cell-types
isolated from individual patients where the tumors are non-permissive to the wild-type SVV,
and the tumor-types isolated from these individuals can include, for example, glioblastoma,
lymphoma, small cell lung cancer, large cell lung cancer, melanoma, prostate cancer, liver
carcinoma, colon cancer, kidney cancer, colon cancer, bladder cancer, rectal cancer and

squamous cell lung cancer.

[0327] SVV-mediated cytotoxicity on primary human hepatocytes (In Vitro
Technologies) was determined by LDH release assay (CytoTox® 96 Non-Radioactive
Cytotoxicity Assay, Promega, # G1780). Primary human hepatocytes plated in collagen
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Example 10
Toxicity
[0329] The maximum tolerated dose (MTD) is defined as the dosage immediately
preceding the dose at which animals (e.g. mice) demonstrate a dose limiting toxicity (DLT)
after the treatment with SVV. DLT is defined as the dose at which the animals exhibit a loss
in body weight, symptoms, and mortality attributed to SVV administration during the entire
duration of the study. Neutralizing antibodies to SVV were assessed at baseline, day 15, and

day 21. Neutralization assays were carried as described earlier.

[0330] Escalating doses (1x10% - 1x10™vp/kg) of SVV were administered
intravenously into both immune deficient nude and caesarean derived-1 (CD-1) out-bred
immune competent mice purchased from Harlan Sprague Dawley (Indianapolis, IN, USA) to
determine the MTD with 10 mice per dose level. The virus was well-tolerated at all tested

dose levels without exhibiting any clinical symptoms and without loss in body weight (Figure
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1 5 Vehicle 0 10 IV on Day 15
Day 1

2 5 SVV 10° 10 IV on Day 15
Day 1

3 5 SVV 10" 10 IV on Day 15
Day 1

4 5 SVV 10" 10 IV on Day 15
Day 1

[0333] The A/J mice were 8-10 week old females obtained from The Jackson

Laboratory (Bar Harbor, Maine). SVV was prepared by storing isolated virions at

until use. SVV was prepared fresh by thawing on ice and diluting with HBSS (Hank’s

balanced salt solution). SVV was diluted to concentrations of 107 particles/mL for group 2,
10" particles/mL for group 3, and 10® particle/mL for group 4. HBSS was used as the

vehicle control for group 1. All dosing solutions were kept on wet ice until dosing.

[0334]

SVV was administered to animals intravenous injection via the tail vein at a

dose volume of 10 mL/kg body weight. Animals were weighed on the day of dosing and

dose volumes were adjusted based on body weight (i.e., a 0.0200 kg mouse gets 0.200 mL of
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after SVN mktctlms andthe resuits B:ecsurzmlauzmbelgw inXTabls 821221@52 1Ewe ane were
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<212> PRT <2 : It Asp Phe
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Dayo; 5u '(I?h%/ %’2%}(%15 g% G.n % géssiesval 12419640
Day 1 26+ 0393 O 44 + 0.84 21.26+ 145
CBC Wet (Result &
SD (ref range)):
‘White blood count 3.63+1.57 4.5+ 1.57 426+ 0.94 4,724+ 0.62
(THSN/UL) (2.60-10.69) (2.60-10.69) (2.60-10.69) (2.60-10.69)
Red blood count 9.87 +£0.03 9.49 4: 0.07 9.76 +0.37 9,71+ 0.32
(MILL/UL) (6.4-9.4) (6.4-9.4) (6.4-9.4) (6.4-9.4)
Hemoglobin 1537+ 0.06 14.78 £0.29 15.12+0.66 15.02 £ 0.63
(GM/DL) (11.5-16.1) (11.5-16.1) (11.5-16.1) (11.5-16.1)
Hematocrit (%) 46.03 % 0.40 44,52 +0.49 457+1.82 45.28 +1.69
(36.1-49.5) (36.1-49.5) (36.1-49.5) (36.1-49.5)
MCV (FL) 46.67 & 0.58 47.00+ 0.0 47.0+0.0 46.6 £ 0.55
(45.4-60.3) (45.4-60.3) (45.4-60.3) (45.4-60.3)
MHC (PICO GM) 15.57 £ 0.06 1570+ 0.17 15.37£0.06 1543+ 0.15
(14.1-19.3) (14.1-19.3) (14.1-19.3) (14.1-19.3)
MCHC (%) 33.37+0.12 33.14 4+ 0.48 33.08 £0.22 33.14 £ 0.25
(25.4-34.1) (25.4-34.1) (25.4-34.1) (25.4-34.1)
Platelet (THSN/UL) 885.33 £28.6 758.2 £ 146.2 874.8 £ 56.7 897.2 4 105.4
(592-2972) (592-2972) (592-2972) (592-2972)
Differential (Result =
SD (ref range)):
Bands (THSN/UL)
0.0 0.0 0.0 0.0
Seg. Neutrophils (0.0-0.1) (0.0-0.1) (0.0-0.1) (0.0-0.1)
(THSN/UL) 0.9240.27 1.16 £ 0.37 1.09+0.38 0.96 £ 0.20
Lymphocytes (0.13-2.57) (0.13-2.57) (0.13-2.57) 0.13-2.57)
(THSN/UL) 2.64+1.26 2.98+1.41 3.10+£0.56 3,70+ 0.41
. | Monocytes (1.43-9.94) (1.43-9.94) (1.43-9.94) (1.43-9.94)
(THSN/UL) 0.06+0.04 0.15+£0.05 0.060.03 0.05+0.02
Eosinophils (0.0-0.39) (0.0-0.39) (0.0-0.39) (0.0-0.39)
(THSN/UL) 0.01+0.01 0.01+0.01 0.01+0.01 0.003+0.01
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[0337] These results show that there are no abnormalities in blood hematology
profiles obtained from mice treated with low, medium and high doses of SVV compared to
blood hematology profiles obtained from untreated mice. From this study, it can be
concluded that there are no measureable signs of toxicity following systemic administration

of SVV, indicating that SVV is tolerated by A/J mice following i.v. injection.

Example 11

Efficacy

[0338]
Sprague Dawley (Indianapolis, IN) were used in efficacy studies. Mice were injected

Athymic female nude mice (nu/nu) aged 6-7 weeks purchased from Harlan

subcutaneously with 5x10° H446 cells into the right flank using manual restraint. Tumor
sizes were measured regularly, and the volumes were calculated using the formula /6 x W x
L%, where L= length and W = width of the tumor. When the tumors reach approximately
100-150 mm?®, mice (n=10) were randomly divided into groups. Mice were injected with
escalating doses of SVV by tail vein injections at a dose volume of 10 ml/kg. A control
group of mice was injected with an equivalent volume of HBSS. Dose escalation proceeds

from 1x 107 to 1x10" particles per kilogram body weight. Antitumoral efficacy was
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[0340] Additional experiments to test the efficacy of a single intravenous dose of
SVV was conducted in murine tumor models that express neuroendocrine markers. The
tumor models tested included H446 (human SCLC) (see Figure 90A), Y79 (human
retinoblastoma) (see Figure 90B), H69AR (human multi-drug resistant SCLC) (see Figure
90C), H1299 (human NSCLC) (see Figure 90D), and N1E-115 (murine neuroblastoma) (see

Figure 90E).

[0341] The results show that a single intravenous dose of SVV has efficacy in all of
the murine neuroendocrine tumor models. The results also show that SVV is efficacious in

the N1E-115 immunocompetent murine neuroblastoma model.

[0342] Figure 52 shows a picture of mice that were “untreated” with SVV (i.e.,
treated with HBSS) or “treated” with SVV. As can be seen, the untreated mice had very
large tumors and the treated mice showed no visible signs of tumor. Further, for unsacrified
mice treated with SVV, no tumor regrowth was observed for the duration of the study, 200
days.

[0343] In vitro efficacy data for SVV for specific tumor cell lines is shown in Tables
1,1A, and 5. The data shows that SVV specifically infects particular tumor cell types and

does not infect normal adult cells (except for porcine normal cells), a significant advantage
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107 particles per cell. In contrast, normal human cells were not killed at any concentration of
SVV. Further, as summarized in Tables 1, 1A-3, SVV was also cytotoxic toward a number
of other tumor cell lines, including SCLC-multidrug resistant tumor cells, and some fetal

cells and cell lines. The ECs values for SVV cytotoxicity for the other tumor cell lines
ranged from 107 to greater than 20,000 particles per cell. SVV was non-cytotoxic against a
variety other non-neural tumors and normal human tissues. Additionally, SVV was not
cytotoxic to primary human hepatocytes, as measured by LDH release at up to 1000 particles

per cell (see Figure 48).

Example 12

Biodistribution and Pharmacokinetic Study in Rodents
[0345] Pharmacokinetic and biodistribution study of SVV is performed in normal

mice and immunocompromised athymic nude mice bearing H446 SCLC tumors. This study
evaluates the biodistribution, elimination and persistence of SVV following a single
intravenous administration to both normal and immunocompromised tumor-bearing mice.
Groups of mice each receive a single i.v. dose of control buffer or one of three doses of SVV
(10%, 10, or 10" vp/kg) and are monitored for clinical signs. Blood samples are obtained
from groups of 5 mice at 1, 6, 24 and 48 hours post dose, and at 1, 2, 4, and 12 weeks post
dose. Dose levels include a known low efficacious dose and two higher dose levels to
determine linearity of virus elimination. Groups of mice are sacrificed at 24 hours, and 2, 4
and 12 weeks post dose. Selected tissues, including liver, heart, lung, spleen, kidney, lymph
nodes, bone marrow, brain and spinal cord tissues are aseptically collected and tested for the

presence of SVV RNA using a validated RT-PCR assay.
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<400> 126 Leu Ala Asp G n 1 <210> 127 <211> 4 <212>

PRT <213> Encephal onyocarditls virus <400> 127 Arg Gn
W®E006P01841. <2|1 0> 128 <211> 4 <212> PRT <213> PCT/US2006/009142

Encephal onyocarditis virus <400> 128 Pro G n Gy Val 1

<210> 129 <211> 4 <212> PRT <213> Encephal onyocarditis

virus <400> 129 Leu Qu Ser Pro 1 <210> 130 <211> 4

<212> PRT <213> Encephal oi nyocarditis virus <400> 130
n Prq.G I
05450 e e S B B Ry RRe P i 2
and 15 3deks pobkt dostlahd afle sdinzed 0T thedkeentasfinfealiamponar The design of
virus <400> 132 Ala G n Gy Pro 1 <210> 133 <211> 4

the expptimentsy thie Examplg aephereri debled #elaWyi r us <400> 133
1 <210> 134 <211§ 4<212> PRT <213>

Ala Gln Ala Pro

<210> 135 <211> 4 <212> PM3> Encephalorryocardltls

VN aYa) 1.2

VALY U O | C \J 1 J. \L ) J.JO \LJ.J.)
Group, o] Tsieatmeyits) EBS h I;’#{?BE is\Trus .

Val Gn Gy Prp 810> 137 <21LMI&G/IQTQBOIM:Q g;{ 911ep0mt

Encephal orryocard(‘fﬂ/lsg)vi rus <400% 1dor Blegdg n Roligsue

<210% 138 <211p 4 <2123 PRT <213> Bampling g igfzibution

encephal onyelitis vi Nognal4(Jo:i MB8 Pro Gn G Asn 1

K210» 139ie211p 4 ©212> PRIv<213> Theider's puri nes

encephalopyel 1 f1s pgPrus iv. 5 5

3 SVV 10" iv. 5 5

4 SVV 10" iv. 5 5

Athymic Tumor Bearing Mice

5 Saline 0 1.v. 5 5

6 SVV 10° iv. 5 5

7 SVV 10" iv. 5 5

8 SVV 10" iv. 5 5

[0347] Acute i.v. toxicology studes were also performed in both normal and

immunocompromised athymic nude mice bearing H446 SCLC tumors. Preliminary i.v.
studies in normal and SCLC tumér béaring mice indicate safety of SVV at doses up to 10
vp/kg. No adverse clinical signs were observed and there was no loss of body weight up to 2

weeks following a single i.v. dose of 10* vp/kg.

Example 13
Viral Transmission Study in Normal Adult and Pregnant Mice

[0348]

cohabitation of noninfected normal mice with mice injected with a high concentration of

The purpose of this Example is to determine if SVV is transmissible following

SVV. Because SVV does not replicate in normal, non-tumor bearing mice, tumor bearing
mice can also be injected with high concentrations of SVV and subsequently exposed to
normal, healthy animals to better simulate the clinical scenario. A secondary purpose is to
assess the potential transmissibility of SVV from an infected female to an uninfected

pregnant DAM, and subsequently to the developing fetus.

[0349]

mouse of the same sex infected with either 10%, 10 or 10" vp/kg, and are monitored for the

Three groups of five naive male and female CD-1 mice are exposed to a single

presence of SVV by blood sampling.
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<400> 139 Leu Leu Asp G n 1 <210> 140 <211> 4 <212>
PRT <213> Theiler's murine encephal onyelitis virus
WEZ206/401B840 Leu Met Asp A n 1 <210> 141 <211> 4pRRU2806/009142
PRT <213> Theiler's nuri ne encephal onyelitis virus
<400> 141 Ala G n Ser Pro 1 <210> 142 <211> 4<212> PRT
<213> Theil er's nuri ne encephal onyelitis virus <400>
142 Pro An Gy Val 1 <210> 143 <211> 4 <212> PRT
[03501213> Bﬁﬁnbﬁy a% SV RS0 s60 feRitits QB BIniotddSwi 4 Hemb4 QP timed
Pro An lie I <210> 144 <211> 4 <212> PRT
pregnamtlﬁelnarah,ennldéhe @mhtyrqfrﬂ@e @inisdp lrahsniy Som the infeeted feapdote an

4. Pro 1 <2 )
wninfyredpnct b ol spis Tty 5 SR Ry APt 4907 P el B
145 Leu G u Asn Pro 1 < q <211> 4 <212> PRT
<213> Theiler's nurine M&J—éwel itis virus <400>
146 Asn Pro Gly Pro 1 <210> 147 <21,> 4 <212> PRT
<213> Theil er' s nuNoAdIW@RELY SRIeY | s virus <400>

147 Pro Gin Gy Pro 1 <210> 148 <211> 4 <212> PRT
[03513213> Tiheispfsty, éomty and texigelghetico ol SVt ars algp dgternaipgd in non-

148 Al a 1¢ >,
homa gt 28 dpS rab SNRE NS TR ot etV Bgpgle iv. dose
of SVJSA& 1@3 upﬂagmn&daﬁe MRlmsRddred i&&hﬂ&lﬂs?gﬁkﬁlﬂbct%oﬁ%&by If

mur i ne_encephal gnyel i tflgg virus <4Q0>_ 150

this d@en'ls @ley t@epa@ agditjonal grimals ars trgated Wb adpghess ygdose nfil & dose of
12 r |

0 68 iy BRI A Sl AR oo

femal€meirkeys, and cach(fonke$2s dosed once weekly for six weeks with either vehicle

alone or one of three doses of SVV and monitored for signs of toxicity. An additional two

monkeys per sex are dosed with the vehicle alone and with the high dose level of SVV for six

weeks, and are allowed an additional four weeks recovery prior to sacrifice.

[0352] Blood samples are obtained following dosing during week 1 and week 6.
Clinical pathological and hematology blood samples are obtained prior to the initial dose and
. prior to sacrifice. Additional blood samples are obtained following each dose for assessing

the presence of neutralizing antibodies to SVV.

[0353] Surviving monkeys are euthanized and subjected to a full gross necropsy and a
full tissue list is collected from the main study and recovery monkeys. Tissues from the
control and high dose groups are evaluated histopathologically. Urine and fecal samples are
collected following dosing on weeks 1 and 6 and are evaluated for presence of infectious

SVV. The overall design of this Example is shown in Table 10 below.
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Pro Gn Gy Asn 1 <210> 153 <211> 4 <212> PRT <213>

Rat Theil ovirus <40D> 153 Leu Leu Asp G n 1 <210> 154
W200d10184k212> PRT <213> Rat Theil ovi rus <400>PABUSH0€009142

An Ser Pro 1 <210> 155 <211> 4 <212> PRT <213> Rat

Thei l ovi rus <400> 155 Pro A n Ay Val 1 <210> 156

<211> 4 <212> PRT <213> Rat Theil ovirus <400> 156 Leu

G n Asn Pro 1 <210> 157 <211> 4 <212> PRT <213> Rat

Thei | ovrmuaméhaﬁmnﬂeﬁjos‘éﬂbxf’do%g@smar@fﬂvvzllpﬁmhfes

<211> 4<212> P <213> PRat )
Dose@angedindipg Phasep10> 159 <211> 4 <212> PRT <213> Rat
Grohiei | pvTreanend0D> IBBe Al § GRower Pro Malke210> | 16(Females
<211>| 4 <212> PRT (#g/k8p Rat Theil oyxrus <400> {160 G u
@ n Ala Avayl <R10>161 <211 <2{2> PRT <213> Rat1
jhel Tovxrgigy<40D> Jp"H e Gmydy [Fy 1 <210>7162 1
H

2Tt>14 >P rus <4UU>A 1627Pf0

| i
=Y N1 1 B g
O Tl y A d J. 1 rZ-7 FRT <219~
n
o TT
1

Vil cle h||nrnn T AQO a2 Pr-6
A4 T \> ] E=JLAN LA BEA %Y i UJ T

MainPhasey y asp 1 < - Miain Phase -~ Recovery
Growp yu| skreptmanh anc&ﬂﬁal onyelRaute v| Made kHemsle]dalgq Female
Leu Asp Glu 1 <p1d¥pkeb <€211> 4 <212> PRT <213>
Vi | yu| skCémtrddn encephal onyel ilM s v|{rids g408> 1652 2
2 SVV 10~ I\ 3 3 - -
3 SVV 1™ I\ 3 3 - -
4 SVV 10" I\ 3 3 2 2
*Doses can vary based on results of Dose Rage-finding phase

NT N T

!
1
1L
Va) Q
14 =
1

Example 15

Construction of an Infectious Full-Length and Functional Genomic SVV Plasmid
[0354] With SEQ ID NO:1, only about 1.5-2 Kb of the 5° genomic sequence of SVV

remains to be sequenced, representing the nucleotide region covering the 5° UTR, 1A (VP4)
and part of 1B (VP2). To clone the 5’ end missing in SEQ ID NO:1, polymerases that
function at high temperatures and reagents that can enable a polymerase to read through
secondary structures were used. Additional SVV cDNAs were prepared from isolated SVV
of ATCC deposit number PTA-5343. SVV particles were infected into a permissive cell line,
such as PER.C6, and viruses are isolated. Viral RNA was then recovered from the virus
particles such that cDNA copies are made therefrom. Individual cDNA clones were
sequenced, such that selected cDNA clones are combined into one full-length clone in a
plasmid having a T7 promoter upstream of the 5° end of the SVV sequence. The full-length
genomic sequence of SVV is listed in Figures 83A-83H and SEQ ID NO:168. The full-
length SVV from this plasmid is reverse-transcribed, by utilizing T7 polymerase and an in
vitro transcription system, in order to generate full-length RNA (see Figure 55). The full-
length RNA is then transfected into permissive cell lines to test the infectivity of the full-
length clone (see Figure 55).

[0355] The methodology was as follows. RNA Isolation: SVV genomic RNA was
extracted using guanidium thiocyanate and a phenol extraction method using Trizol

(Invitrogen). Briefly, 250 pl of the purified SVV (~3x10" virus particles) was mixed with 3
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Pro An Ser Pro 1 <210> 166 <211> 4<212> PRT <213>

Vi | yui sk human encephal onyelitis virus <400> 166 Pro
w@RweBg4al 1 <210> 167 <211> 4 <212> PRT <21BCT/US2006/009142

Vi | yui sk human encephal onyelitis virus <400> 167 Leu

Gu Asn Pro 1 <210> 168 <211> 7310 <212> DNA <213>

Seneca Vall ey Virus <400> 168 tttgaaatgg ggggct gggc

cctgatgccc agtccttcct ttcceccttcc ggggggttaa 60

t gt t a i
B e
preci -Egégctgﬁgﬁ 360 ggfsta (o8], PRORNAGRR: WillwhBed alic89th 70% ethanol,

ctgcg gcc tactcgtttc tcccccgacc attcactcac
dried240 disselvghaeserile MENG-treated wetkt. aByaquantityaafdRN A gatracted can be

et B bl SRR thenor 280 b A AT H68RGun b resotvee
throuBR 9L B9E Héh MG GRCERFIE g8l (CAAbERAABI o[ RIABE R HAThe CRé@Tand,
aagggaacc 420 gaga(ggcct t cgtgcaacaa_gctccgacac

ME Ggipamscthe andyesualicedby ethidium daenids sriniegensbpphotegraphed.
cccctctcga cccaggactt ctttttgaat atccacggct cgatccagag

[035640 ggtdyddsatthaic cDd/agtthaSaHE gagate wasayothgsjzed by RT-PCR.
ctgtagctag gecttage

Syntissmen SODIEwaE RO TR Bng e Igteas LRS! TE6h RNA, AMV
rever?éé&ﬁ%t: ttgge, g%g@ig%&&? gnhfe}st Edrabin lgt%éxcﬁ%bﬁﬁcl%tﬁﬁ%ﬁ Glsb be

aaga cggaacaa aagtcaagat cgttgaatac
used CEmagrhisgd therN Aareyg amplifiechaghtlont@intodhe plaswidpGEM-3Z

att at . act gaacct a _cagg aaa tt atttt . agggtctitc
(Prorgegs) 331 i s1oes NAHAORTERE L ALTEs At (ke R ERE Vire ddhome
was JGGRAR CACEShA GPRGheh B UetefARGA! Bafu@ntd dAgBasdsmpiled to generate
gt caaagaat gattttgatt cccgtggcaa taatggtaac 960
the cempletacgenome sequescaelytV ¥aacact t at cagaattcag tagacttctc
gacctcctcg 1020 tcggcgtcag gcgccggacc cgggaactcc |
[035Hggggc gGlatingagdfighigteth senomecHue: cNA0ragnsats igpresenting the full-

aaccc tcttqggc ct.caaggat c acaacaccda
tength $30° G HEE GG Chee oy eaanE e e R dy-
specifit el A TArEANH GRRInERast4BRath S&ie) 9891 LALAPOR @h@ons. First, a
ctacgttgaa gacccgacca aatctgatcc tccgtccagc 1260 _
fragragy¢ seracsaniingihe 8¢ st alcS XY @enoma gas @@eg 1%(@%(%5 PHgEEYY a¥acA

{
(| BEREP End S0 0 L R APR o BRRER Ermamcnt s
with agebggdRgRIand galangdrd gblgged purdfied Agghent ves ligetad dgbidec

Apa%&&ééiﬁﬁ@?@ﬁ%ﬁ%%%%&% ogiégglg%%%t%gm%mgrfgtaat : Sred Ndel site at

5 end 9t 66k SEF@LHEddeGn AcdhiaRAME HHATIHCRBEILIIEVV with ready
gcaaagagct tacaggagct gaat gaagaa cagt gggt gg_aaat %t ctga

to use dapt sitcg’ e6¢ andclogetiatedidat andyBet R sties afpGEM-BZ (Promega) by

cacatact atcqggcc t ct. 1680 t a .
threclp Y FEEn o BULLTS PR AL BT Reuhe bt At R epd gt irel
genoméAPasHegAERAGS PCR Hath ipeigths SYV60SAEGEQ U DR Haad SVV7309NsiB

t cggggagac ccccacgcaa 1800 tcctcagaga cacagaactc )
(SEQ:%&%E%%@CT]@Q aseriegimescy VY7 I QN ag ¥eaddp intesyced poly(A) tail
>t :
of SRR ARARN G URE AR RO SRR BT Bl & HRAGRRG P AFsie of
pGENDY2 phemid) Tha geattagRCR prodatt wastdida8d witgBemtld aad gel purified. A

gagaaaattc gcttatgttt ctctcaaccc tccctgac cact tccc§VV
ﬁamgﬁgowngéb@@%ﬂ%ltpgﬁg%&ea@r@ EERQTRG yﬁ%argﬁf@c%ﬁegmﬂs 911L
t t
(B R (B T OB e S PO Bfoduct was cut
with fleoREagbBanHhtmt gil parified. dthgttvg gel mirtfod degoentigeprespatina the
., gaggcegtctc 0 atctccttcc cgat caccet cagat cc
rmdd@? K] @%%f ﬁﬁ@@@?l@@ f"’eff‘gé%‘if’%‘afo?%’%g @nélémagﬁ (Y PGEM-4Z by
. -83. RACESSAER &MV ED HATL02
s AR e BRNIDC AL RORARER, USRS BOSGRRICO: s
caaat ggaac gcaaccacag 2400 actctttccg aagctatgca
gtgcacatac tctatttggg acataggctt gaactctagt 2460

tggaccttcg tcgtccccta catctcgccc agtgactacc gtgaaactcg
agccattacc 2520 aactcggttt actccgctga tggttggttt

s s 4 . - . . a a P

QT




ccgggat gcg gcaagagctt ggcctotacg ttgattgccc aggctgtgtc

caagcgcctc 4320 tatggctccc aaagtgtata ttctcttccc
weeagatseng atttcttcga tggatacaaa 4380 ggacagtPChUS2006/009142

tgaccttgat ggatgatttg ggacaaaacc cggatggaca agatttctcc

4440 accttttgtc agatggtgto gaccgcccaa tttctcccca

acat ggcgga ccttgcagag 4500 aaagggcgtc cctttacctc

caatctcatc attgcaacta caaatctccc ccacttcagt 4560

: t ceca ttgetgat . t -
R R e T LR
EcoRE 8REPGRSitds of hHatd-03 dthetrbsubtagofatld et PlasmaDwaeaiied pNTX-04.

ccoccattta tccttttgct gcccatgtgc cctttgtgga cgtagetgtg

[0358} 740 Cgquetfﬁﬁlﬂé}%ﬂ?%ﬁ&hﬁ DA dstitnARdr 88 diHéPEdBth 5° and 3° ends
tggtcgattc catttgtaca 4800 gacattcgag ccaaicaaca

to facilifgtede vitpeiransctiptipnzgd rescuing@f thet vies fellqysias RNyS ggnstection into

PER. CRGHEE it %0 BB e oy 1t i RS aRd bbiikfeam of
the pERIQET &S Bb& A RV of SWIEDNA fré88hk pladrgiddasiine prior to in

taggtcttgc cctagctgcg gtcacccctg gtctgataat cttggcagtg
vitro Geasgriptenst étPE&amg%fgtW@tUéeé tpgasest fQStsf?"g\éf&gZzh%aaa@mef pair of
%)a?j“lg @V"?SJV&QA% A49: SBHERY-04 as template.
Schaa gt ct tatg ?g‘ggc cgaagegg%ggqgt ct azgg)écc 5160 as termpiate
The adtitggagamer SVVGBoaRat cadaiaed §8 aucladiges epassentingghe dtegd of the

SV e U EOF SUaL g LI e gl gyme sites. The
resul@r%éﬁtﬁa eﬁ%gﬁ&lg%&i WAE BAATHIGR] SpRT ARiAlsed tAeplads e ]

tccaatccct ocCtggaccag cttcacaatc cgcggt gagg
corresmdingdtagment frogagEs-0940 genarae adldeg06.t Decond;ancaxtra four

t caccac ttccea at ct gat gal. tacgl.ct
e AR E Lo g Er B3 ShE L AP AL 80 et eryy oova
in pNIH-06 KSR uSiHE antdalkd ©1igh dupigk bpgrosdi The dtslex nucleotides
: agttacggaa acttcttctt ctctggaaat 5580 ttcctcggat
were ﬁﬂ@ﬂ@@jﬁ‘? toccontpin Kol eogniieihiiivy A4 cetetbauyetsh spaaencepg Ryyfirst 17

t

el A PR R 900 00 A0 R TRAK0R2) The
annegediligisyedre ggago ceplag the adrogypeglingpetac of N TEABusing Kpnl and

atct caaaat  t t caaggccctg aaacacctc cetitt
Apal g8 AT RSO L A AP GAT BRIt g ne bolyinerase
enco®h§ R SNt RIAGHEGEst0RABY G651 Adn© BIAHT bd SpA@@ment with a
cgaccgcaca cgcggt_gt ac aaaccgga t tgagcctgc t gt tt8tca
correg@ndingAfzagmegh emplidedyiondady ¢ h@’gbyg Rig gémrgtgﬂ‘gf?@ .
aagtaatttg gtctaaacac 6000 actgccaatg tcccttacca
[035%icct cctintvyre tobsaeiptat: latetivity alya vratgescdbed BYA0was tested by

agt ct ttct aagagca ttctga ecqt aga
first iHRTing pblick-BY sofusyiie BREAROL M o ARY MG fad TR
backBGHe 2 TROGAGE APl GHast SuBfetted & 51 448 Gaaasiples hdifig T7 polymerase
gacgtactga totcgtcgat tttgtgaacg gtacagtaga tgcggcgctg
(Promgmad gct gt acaaa tccagaaatt cttagacggt gactactctg
accatgtott ccaaactttt 6300 ctgaaagatg agat cagacc

[0360]t c agagBaasfgtiivagH de gy ogemmeiabcoRiNA o HERYEE c8B60ne day prior to
wansfsEn EERC o SR e eltlf Bt Vo B GRRI R, bh3enstthy,

Lipofetdntift Alagtht YRt SRAT Wad 896 HrhhFed #BHibIBACE DA RNA (1.5 pg)

taggggct Ca_act cgagggg agaaagaaca cglt at gacgt ggact aca

t
into tB6 4€llsfollowingdhe resomomndatinys ohthegypplics. ¢yteppibigetiect (CP%) due to

. tcatct.ctca ctttttcace 00 gt caat. t

virus e ks Bl ovns 36 B Rb B ARG Bp T hARRERY cotts were

subjeeRA 46 Hiras &y BE BT GRete tha®aind ARgwtdscaidggitg e futhatbafigged by
ttgtgccgcg 6720 accagoctgc tgaacacagt gctcaacaat . )

infectjug REB i oeellgg bug chotillggesh SIALeDN ApdoRcR g bRt infoctious.
ttgaatatga catggttgat atcatcgcct acggtgacga ccttctggtt
6840 ggcacggatt acgatctgga cttcaatgag gtggcacgac
gcgctgccaa gttggggtat 6900 aagatgactc ctgccaacaa
gggttctgtc ttccctccga cttceectetct ttccgatget 6960

gtttttctaa agcgcaaatt cgtccdaaac aacgacggct tatacaaacc
agttatggat 7020 ttaaagaatt tggaagccat gctctcotac

______________________ o - o, -~ N PN oy " 2 o2 a




275 280 285 Thr Thr Leu Asp Val Lys Pro Asp Ay Lys

Ala Lys Ser Leu G n Gu 290 295 300 Leu Asn Gu Qu
w@we/Tos4val G u Met Ser Asp Asp Tyr Arg Thr QGr@T/BSH06/009142

310 315 320 Lys Asn Met Pro Phe G n Ser Leu Gy Thr

Tyr Tyr Arg Pro Pro Asn 325 330 335 Trp Thr Trp Ay

Pro Asn Phe H e Asn Pro Tyr Gln VaI Thr Val Phe 340

345 350 Pro Hi s Leu g Thr Ser Thr

[036 eL }I'/ﬁer d ocﬁjﬁe% @%@e égép ggldé@i?h #Im@&gﬁ%engﬁ}‘% ?%fv can be
revers$faseribdd flldiving standagliprdicolNETheital RNA YVHIO dg) cark Berused to

Asg Tyr Lys G u 385 390 .395 400 Ay Ala Tgr Thr As
transfsehany) gellling kppwn i, Be permisgiye Apelepqa jverBY Vs th@@ogftl ficient cell

line fé:l?lr%rﬁ?\lﬁlran%a&ld?s%n%énﬁ@gca@ Qle@srﬂ 1@ Q.mé}i% a :l;Qﬁetélo?cell lines.

Thr Al a Pro Arg Gu Asn g}% hﬁqgl\/bt Phe 435 440 445

Leu Ser Thr Leu Pro Asp al Pro Ala Tyr Ay
Asn Val Ng%&&n&ﬁﬁn%@ﬁﬂﬁmﬂhsﬂg@m&@ﬂyr Leu Pro

y GI H.e. Thr Leu Leu G.n 465 470 475. .
10365 3 ar gT6Y B oPHAA FErUpBPosioh S daeapsirygiondf Spsbeapsid
mutafds lgeﬁ’érﬁ?te& SathAaRdoh? Yithalig Bﬁ&lcﬁitﬁess&{co&ﬁng raﬁlfomgzépti\ié kequences, a
Pro Tyr Val Ala Val Pro Thr G n 500 505 510 Phe Asp.
smpl@zspcdél/ gystenn (RED) s emideyed RGP (arginiee, Bhiciticegsparic is a short

peptldé @%ﬂ?i@g?t%%gd%%gﬁ}@%ngyﬁs&%ég’ﬁg%é %‘%’9 e}{@&}vgél séo@ldgo/g{ain the

following dBaractdristickh(1) M@&Jge'ﬁlaﬁc Phertion Shédly nby abteMiiy M8V B%Mnique and
550 555 560 Ala Arg %{P Lys Phe Leu Leu Ser Tyr Ser
desirghle Propgrtisgipngdi(y) oSty B6ED demvatiys vEHg shauk e toplym toward

ovps kel brlialEbir 0 200 Sor ééi Trp Thr Phe Vel val
0262 0 SPf] B BB e sy
cleaved @t AS@oriPpYsifibs drider shoft th@lel g&lﬁldbwsqueﬁce , Féferrédy® 49 RGD, will be

Thr Leu Pro Pro 625 630 635 s Pro @n Ser
inserfegd gt e3eh pesidione Fhpwauph¥ VAR GDdirary| V&llégefogtnlcmlér% this plasmid

ibrard S5 (G forffl B RERAREH R B KB40 10T W 5
[036@3 ¥E {R%ﬁd%md% rgon oghg g(ﬁﬁ % e%onﬁ?leoticré m% tl’rie %%gldﬁg%?mn is

condaéd. HnSbn'Eﬂra Iﬁ%‘nﬁQﬁc&@&u&S@th\{ﬁjusﬂ.t)tﬁ:ocﬂ%ﬁ&hé_ﬁdnt@h@lm%DKb capsid
Ser Arg Leu Leu Asn Va] 1}g¥s 705 710 715 720

reng&% SVu(ses FigpyesSoaspS AV sanpud )Pﬁél Dranfemsicvageds page in
p VYB3 St e 5k AL B3 2498 B s v

methbfzhhs ddserilBelrbelovyg (fee Figira 5Th rAﬂergsd?ttmg@gl sibgle cloprediplasmid the

RGD%is%og{sq?ecL@ﬁ wilpesreradlp ahle ?3’%@%#%@%1’@@? Leu

Cys._Phe Thr Tyr Phe_ Arg Ser Leu Gu Val Thr
[0365}al 785%93“79"5018@@3"9& ‘Sgg'laﬁé?)’e adysingas pva Sthegyapdom

e
cleav%@nﬁh%dééﬁich% ¥O%e€?m§te8r% sg a?m%a !‘Flr_%_l;) ?s @31@1 i%lﬁ)lﬁ%n@ﬁf cutter no
repaltfmlne%@arw Sedsd, Evil Rtséaeleh sebastifbed tGIchaW g rHIluionP}O@atlonS such

that ggfbespeds Wl oy Bhoritpouiels irsupale ad orsdy BOY e
concm‘ugé of 8601 B{d?or\fﬁhe Gf &ggsfhl%n G e/inHedsi 18 IGS%re&-Mﬁtﬂ'—tﬁélmaj ority of

Ser Al a Gy 865 870 875 8 Leu Pro
cleavlslﬂ @m i aﬂhlp:amz@ plagmrdhr e.ld SmgTq elegyage.Piibis\van b@obsemregmtandard

r . A s, Hi s
agarcl el et Ror aq fbicsBinchiBug 3. ARG vafis Pl gl foified and
11gateﬁf\ﬂlt1Hh%R'@}IDof%§ Pro Ser Met L-eu Pro Phe Arg 915 920
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ccgt cc tgtt Caaacttcat gy {1 rtatagctt
J9' COUNEEERY Y g U Tanactt oa I NonpEifiissive o 79t O
gCCt gtl e ozttt getttagatecggacet C 69
tct ca 1 a-ccatcet '3ttt Aact At ant 1d 1
(UV‘-U VVVVVV AT ‘LUVL UL UUL -

ggagt gaat a caggcttcca gtttgtctac gccagctgca gtccttccac

1140 ttactggcgc acccccgege tttgcagcaa gggt aag
[038t t ct t JRagiéal igeownicggaeent@ @Bl ysiscafgevaralofitg @ggg\m@ates revealed

N T —
TablJERGORBARIp ket s€freicd ida@Ry bagiegs SV argit e bf theg fHolates. It was

founcg&}gtg%gaggéggigggg C’fﬁg g’tﬂsg égég%gglgélies(gg ié}/(‘:e tgv&%%%ﬁ %gof the 3’ end

of the<%11)ﬁie%i_l(]:0(ﬁg% Cio tﬁg%%ﬁﬁgﬂg% Valabie¥r Kk USD A 48058 is unique
1 aaactgttta agatgcaagg accCat dgac aaagt caaag
and inatogy A5O8% idetagliodt\éV @Othg qutlegiadegdavadt t t t caat t
tgttcgtgac ctagtcaaag aggtggtcga ttggctgcag 120
gc cTabial T aP cxcan Sgqephec hgattiydRatwtergd ¥ Vtand Sixt USDAalgdblatega
gat gaagaag 180 ctcgggcctg tggccttggce tcatgacgct

tticed ggctzg i tg:c;ggfg cectctigagr 240 gacOagpfeName |

oottt ot anotl ~ - N

90124 040 ERLAY 910 | | Nget0824
1984t c883] |t Bgt ggte 13195
JQSZ.CQ I ogoE gt QE ac QA‘B@M'{?QZ X
eifcen At AT AR AR R
ggacagttcg 1 t gat [ ggat g8Bt% g 94 | ghac aWAhE8-366851
<210> 180 <p11> b51.<P12> DNA <PDB> i gof NN 88:2362007
e e brs chaoeC | T P STARDET 5WY)
tgttcgtgac ctagtcaaag aggtggtcga ctggctgcag 120

gcct ggat ca acaaggagaa agccagccct gtcctccaat accagttgga
[0383jat gaadathed@quatcogprfpatty of thgPtlt(Fy 87) anslt 2fadlgt88) genes of two

of the oyl Bt oL AT 6 et GLERL 5110 ST aal e P agelalss afe more
highlp 8ate@id § U9GEsM ABATRG1SBGNCAGE&A! BRhEiRahaRB&E88Ethe genus
aaagttccgc ccaacgagtt 360 gaacccgttg tggtggtcct

t agaggt aag cctggatgtg gcaagagctt ggcctctacg
420ctgattgctc aggctgtgtc Caggcgcctc tatggetccce
aaagtgtata ttccctcccc 480 ccagacccag atttctttga
t ggat acaaa ggacaattcg tgaccttgat ggatgatttg 540
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caaaggacat tgtgaccttg atggatgatt tgggacaaaa ccc 523
<210> 183 <211> 460 <212> DNA <213> Seneca Vall ey
wO/Re0aa08400> 183 cttctggttg gcacggatta cgat ct gRer/US2006/009142
ttcaat gagg tggcacgacg cgctgccaag 60 ttggggtata
agat gactcc tgccaacaag ggttctgtct tccctccgac ttcctctctt
120 tccgatgctg tttttctaaa gcgcaaattc gtccaaaaca
acgacggctt atacaaacca 180 gttatggatt taaagaattt
CardiogasgSeqhanced bmctetil regianneiseoeh athatiSO ¢irdsed were compared
) aagctgc aatctgtttc tatgttggct caacattctg gaaaagaaga
with @?\g@a«gﬁag%bom@mmggme@ wgﬁe&%&%@%@g@% Pad gad géE)- ese trees
furthePERHEHALE Fi ACRBE IF FlatnARAF AAARe viokel %&1&9&&%@% CA 131395
tgttcgactg accfagatag cccaaggcgc ttcggtgcig ¢ gd%gattc
as SV¥20curggyelgseattelatizgt cggaac agaaaaggga aaaaaaaaaa 460
<210> 184 <211> 460 <212> DNA <213> Pi cornavirus <220>
<221> msc_feature <222> (19) ..(19) <223>nis a, ¢
, g, or t <220> <221> msc_feature <222> (22) ..(22)
<223>nisa, ¢, g, or t <400> 184 cttctggttg
gcacggat na cnatctggac ttcaatgagg tggcgcggcg cgctgccaaa
60 ttggggtata agatgacgcc tgccaacaag ggttccgtct
tccctccgac ttcectetett 120 tccaatgetg tttttctaaa
acgtaaattc gtccaaaaca atgacggctt gtacaagcca
180gttatggatt caaagaattt ggaagccatg ctctcctact
t caaaccagg aacactactc 240 gagaagctgc aatctgtttc
tatgttggct caacattctg gaaaagaaga atacgataga 300
ttgatgcatc ccttcgctga ctacggtgcc gtaccgagtc acgagtacct
gcaggcaaga 360 tggagggcct tgttcgattg acccagatag
cccaaggcgc ttcggtgctg acggtgattc 420 tgggagaact
cagt cggaac aaaaagggga aaaaaaaaaa 460 <210> 185 <211>
460 <212> DNA <213> Pi cornavirus <220> <221>
m sc_feature <222> (40).. (40) <223>nisa, c, g,
or t <220> <221> misc_feature <222> (388).. (388)
<223>nisa, ¢, g, or t <220> <221> m sc_feature
<222> (403) ..(403) <223>nisa, c, g, or t <400>
185 cttctggttg gcacggatta cgatctggac ttoaat gagn
t ggcgcggecg cgctgccaaa 60 ttggggtata agat gacgcc
t gccaacaag ggttccgtct tccctccgac ttcctctett 120
tccaatgctg tttttctaaa acgtaaattc gtccaaaaca at gaoggctt
gt acaagcca 180 gttatggatt caaagaattt ggaagccatg
ctctcctact tcaaaccagg aacactactc 240 gagaagctgc
aatctgtttc tatgttggct caacattctg gaaaagaaga atacgataga
300 ttgatgcatc ccttcgctga ctacggtgcc gtaccgagtc
acgagtacct gcaggcaaga 360 tggagggcct tgttcgattg
acccaganag cccaaggcgc ttnggtgctg acggtgattc 420
t gggagaact cagtcggaac aaaaagggga aaaaaaaaaa 460 <210>
186 <211> 460 <212> DNA <213> Pi cornavirus <400> 186
cttctggttg gcacggatga cgatctggac ttcaatgagg tggcgcggcg
cgctgccaaa 60 ttggggtata agatgacgcc tgccaacaag
ggttccgtct tccctccgac ttcectctett 120 tccgatgcetg
tttttctaaa acgcaaattc gtccaaaaca acgacggctt gtacaaacca
180 gttatggatt caaagaattt ggaagccatg ctctcctact
t caaaccagg aacactactc 240 gagaagctgc aatctgtttc
tatgttggct caacattctg gaaaagaaga atatgataga 300
ttgatgcatc ccttcgctga ctacggtgcc gtaccgagtc acgagtacct
gcaggcaaga 360 tggagggcct tgttcgactg acccagatag
cccaaggcgc ttcggtgctg acggtgattc 420 tgggagaact
cagt cggaac agaaaagggg aaaaaaaaaa 460 <210> 187 <211>
460 <212> DNA <213> Pi cornavirus <220> <221>
m sc_feature <222> (5). .(5) <223>nisa, c, g, or
t <400> 187 cttcnggttg gcacggatga cgatctggac
ttcaat gagg tggcgcggcg cgctgccaaa 60 ttggggtata
agat gacgcc tgccaacaag ggttccgtct tccctccgac ttcctctctt
120 tccgatgctg tttttctaaa acgcaaattc gtccaaaaca
acgacggctt gtacaaacca 180 gyt at ggatt caaagaattt
ggaagccatg ctctcctact tcaaaccagg aacactactc 240
gagaagctgc aatctgtctc tatgttggct caacattctg gaaaagaaga
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<211> 460 <212> DNA<213> Pi cornavirus <220> <221>
m sc_feature <222> (11) ..(11]) <223>nis a, c, g,
W@ro0b/16@B20> <221> mi sc_feature <222> (19).. (1PJT/AIDB6/009142
nisa, c, g, ort <220> <221> misc_feature <222>
(28) ..(28) <223>nisa, c, g, or t <220> <221>
m sc_feature <222> (420).. (420) <223>nis a, C ,
, or t <220> <221> m sc_feature <222> (422) ..(422)
<223>nisa, c, g, or t <400> 188 cttctggttg
ncacggat na cgatctgnac ttcaatgagg tggcgcggcg cgctgccaaa
60 ttggggtata agatgacgcc tgccaacaag ggttccgtct
WHANCKRCECEAIREDL cctctctt 120 tccgatgetg tttttctaaa
acgcaaattc gtccaaaaca acgacggctt gtacaaacca 180
1. gAndsadafed hudeiaagd abmipriging agockeicpeid stqoaicabtving ablret I9%

aacact actc 240 tae. ctgtttc tatgttggct
cSER A BT SEDNELHE: I8 auBhattizydisgoion of SEQ ID NO:
CEL48 hachk afleadt 2098EMEGILLAR KGRI C acgagt acct gcaggcaaga

360 tggagggcct tgttcgactg acccagatag cccaaggcgc

> R ALl RIS s
. i . ' .<400> .
3. AR p TG RR KR8 80 S kR LB R b5 BEAR Y59,

cgat ct gga aa
t feguept adantigivt (HERQ ID QNC:AB9280(i1) @ cbaEions pbitics bf SEECID NO:
t{@beLCtt 128 tcggacgetg tttttctaaa acgcaaattc
gt &chas etleat 49 apung ecids igdengilbca 180 gttat ggat t
taaagaatit ggaagccatg ctctcctact tcaaaccagg aacactactc
4. 200 1pkatedhdroeet Valevcrigsior det vatiyeog dativedheraef baving a genome

: i1 cget
ORISR ALIR R 00 SR RS0, SO0 954 8 or o5
tidgapghioSEQ D tNtya68.g acccagat ag cccaaggcgce ttcggtgetg
ccggcgattc 420 tgggagaact cagtcggaac agaaagggga

5. dHzadABdalafth @ c62ibERInkIRe ULV AGRractlidiicd M licAlodrtompetence
Pi cornavirus <400> 190 cttctggttg gtacggatta
dgareiysie tﬂ@@&a%lbﬁgﬁsmgg@glééa @wgzﬁlgmm@ab@lls-
ct ggggt at a agat gactcc tgccaacaag ggttccgtct tccctccgac

6. ttheciius of elaim §, whergi gist yrustis rapbicatin eopeteatinttumor cell types

H e t1..atacaaacca 180 gttatggatt
tgaa%aagggnggégggggangtctcctact t caaaccagg aacactactc

2 ctgc aatctgtttc .tatgttggct caacatt .

7. SRR Gl et Pl S SERERL A vims ofany one
eif el gacandtashafagicaticiyantaRaile 8aaggcaaga 360
t ggagggcct tgttcgactg acccagatag cccaaggcgc ttcggtgctg

8. mgsmutaﬁtm&grﬂa adfesly KA 6 aeggd t
aaaaaaaaaa_ 46 <g%%> 19;32211> 42 <¥%%@ DNA g%ﬁ%gr()mnr
APHong ofithe isslatpdeninie o£eR0r 40233> Consensus Sequence
from SV and XW-1|ike Picornaviruses in a partial

9. ddgivegof eyircywitle g gemmee fhat canyerisdia pajuyne thsids aridast 16%3

1UTR r.egi on<400> 191 ctt t tacatc tgacttcaat .
ST 2000y T A BRI 066 g 0058 kones
¢orxhe aege@nt dC@h&dl CC ctcgacttcc tctcttccag ctgttttcta
120 aacgaaattc gtccaaaaca agacggcttt acaaccagtt

10.3H9IRKARAS ALY, WitoARn 43006 6 @i%@%%}/ig@st. acttcaa

accaggaaca ctactcgaga agctgca at gt 240

11'@9%6%81?%6 : tlg)gg 2%, 9389 Cgotgg a %gg}a%?(g{%%é&acccttcgct

gact ac accgag caa

| ttgttcgat.gacccagaag 360 cccaaggcgc o
12 SR AERRETE G, GG RE CRGRaTs prntcieddinT o mnnn comsisting
A20vitsildhuh®a enddphaldnyehilidvi ' i | itis vi
<400> 192 Leu G_%ﬁ% y S i e S M gyl virus,
pirenceplzdopyemrditivvitess <400> 193 Pro G n Gy Asn 1
<210> 194 <211> 4 <212> PRT <213> Pi cornavirus
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<400> 194 Leu Lys Asp His 1 <210> 195 <211> 4 <212>
PRT <213> Picornavirus <400> 195 Leu Ala Asp Gn 1
WE2W0A01B96 <211> 4 <212> PRT <213> Pi cor navi r uBCKUSDIBG/009142
196 Leu Leu Asp G n 1 <210> 197 <211> 4 <212> PRT
<213> Picornavirus <400> 197 Leu Met Asp A n 1 <210>
198 <211> 4 <212> PRT <213> Picornavirus <400> 198 Leu
Leu Asp Gu 1<210> 199 <211> 4 <212> PRT <213>
13. fibe anetizod ofiedairdiR) whesn the gicermvies isprmember2f@ge@@0to which
211> 1<212> E <213> Pi cornavirus <400> 200 Ala G n
speca sy s bl 5110 4 <0a0n PRT <213>

cor <400>_201 ro Gn Ser,Pro 1 < > 202
14. 5% %Mfiﬂmﬂﬁrw Eff§’>t PPEQFW&WW eRaYOVA %é’@.?’lm?o G n
Gy Val 1 <210> 203 <211> 4 <212> PRT <213>
15. pihe snatend ofipbrinedldp whows the picormaviny isi4 YengcacVallpy vims-like
é&%}@ <212> PRT <213> Pi cornavirus <400> 204 Pro G n
¥ <210> 205 <211> 4 <212> PRT <213>

o AR AB510035285 o e oo BB et
ﬁ@m {Be &@f@%l&@gcoﬁgfbﬁﬁg 4f: MA238-FUD5 REPB-23626, IA 89-47552,

cor navi rus <400> 207
NJ 90-10324, IL 92-48963, CA 131395, LA 1278, IL 66289, IL. 94-9356, MN/GA. 99-

29256, MN 99197, and SC 363649.

17. A method of killing an abnormally proliferative cell comprising contacting the cell

with the virus of any one of claims 4-6,

18. A method for making an oncolytic virus, the method comprising:

(a) comparing a Seneca Valley virus genomic sequence with a test virus
genomic sequence, wherein the Seneca Valley virus genome comprises a sequence
that is at least 95% identical to SEQ ID NO:168;

(b) identifying at least a first amino acid difference between a polypeptide
encoded by the Seneca Valley virus genomic sequence and a polypeptide encoded by
the test virus genomic sequence;

(¢) mutating the test virus genomic sequence such that the polypeptide
encoded by the test virus genomic sequence has at least one less amino acid difference
to the polypeptide encoded by the Seneca Valley virus genomic sequence;

(d) transfecting the mutated test virus genomic sequence into a tumor cell; and

(€) determining whether the tumor cell is lytically infected by the mutated test

virus genomic sequence.
19. The method of claim 18, wherein the test virus is a picornavirus.

20. The method of claim 19, wherein the test virus is a Seneca Valley virus-like

picornavirus.

21. The method of claim 18, wherein the amino acid differences are between a Seneca

Valley virus capsid protein and a test virus capsid protein.
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Leu Qu Asn Pro 1 <210> 208 <211> 4 <212> PRT <213>
Pi cornavi rus <400> 208 Leu G n Asn Pro 1 <210> 209
WE200840184k212> PRT <213> Pi cornavi rus <400> 20BCTAIS0G/009142
Ser Pro 1 <210> 210 <211> 4 <212> PRT <213>
Pi cornavirus <400> 210 Pro G n Gy Pro 1 <210> 211
<211> 4 <212> PRT <213> Pi cornavirus <400> 211 Ala @n
Gy Pro 1 <210> 212 <211> 4 <212> PRT <213>
22. mmpmac} of cleimc 4§ orhepaip nygtating the stvipsgenomirsgguepes comprises

<2€ﬁ3i PN g L7 FRARG )0, " O AN

i corpa <400> 214 G 1<210> 215
éﬁ ad obdf3un b%w@%w%s@wﬁé@? Pl ET9 gfihioq
s(e:‘hﬁerﬁ’:@ Qothpiidoh Yanééti %h&%ﬁ?tﬁe RIRTA fs2sbderated from the cDNA
Piroor navi rus <400> 2 6 Va An Ay Pro 1 <210> 217

haying-the mupaiedbteptyirus Ze@xmipise@iiene&i r us <400> 217 lie G n
Gy Gy 1 <210> 218 <211> 4 <212> PRT <213>

24. Rinvathothfor making40futagth8rudhovigg an @tyreddcell type2opisng tige method
<211>. 20 <212> DNA <213> Artificial Sequence <220>
CHPIISING | ner sequence for Seneca Valley Virus <400>

2 19 t } SRAM LOlIGAsATGAY MLt oo pTisARQ pharhlity Hhuski2iid
13> Ar tificial Sequence

sequences, wherein the library of viral mutants is created from a parental sequence
comprising a nucleic acid sequence that is at least 75% identical to a contiguous
portion of SEQ ID NO:168 that is at least 100 nucleotides in length;

(b) transfecting the library of viral mutants into a permissive cell, such that a
plurality mutant viruses are produced;

(c) isolating the plurality of mutant viruses;

(d) incubating a non-permissive cell with the isolated plurality of mutant
viruses; and

(e) recovering a mutant virus that was produced in the non-permissive cell,

thereby making a mutant virus having an altered tropism.

25. The method of claim 24, further comprising:
(f) incubating the recovered mutant virus in the non-permissive cell; and

(g) recovering a mutant virus that that was produced in the non-permissive cell.
26. The method of claim 25, further comprising iteratively repeating steps (f) and (g).

27. The method of claim 25, wherein the incubating is conducted in a multi-well high-
throughput platform wherein the platform comprises a different non-permissive celi-

type in each well.

28. The method of claim 27, further comprising screening the platform to identify which

wells contain a mutant virus that kills the cells.

29. The method of claim 28, wherein the screening is conducted by analyzing light

absorbance in each well.

30. The method of claim 24, wherein the non-permissive cell is a tumor cell.
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<220> <223> Prinmer Sequence for Seneca Valley Virus
<400> 220 gaggagaccc gctaatccg 19 <210> 221 <211> 54
WO 2820 BMNA <213> Artificial Sequence <220> <22BCT/BR100€009142
Sequence for generating an infectious plasmd cl one of
Seneca Vall ey Virus <400> 221 tatgggtacc tgtaatacga
ctcactatag ggctttgaaa tggggggctg ggcc 54 <210> 222
<211> 24<212> DNA <213> Artificial Sequence <220>
31<Fhamethod nf laim dd ewbercinoreagiog dheditirary afivitahietahisaosmprises:
pl asm of Seneca.Valley Virus <4Q0> 222 )
ccgtc aggéllg gg%%%??%@?"b&eé)él\ég 5‘%‘2}{% ALY, aacy Qlﬁlcfit%@@?‘i%g the
Diie pazhBit s@juehdd; ci al Sequence <220> <223> Pri ner
sequence for generating an infectious plasmd clone of
Seneca(ilyaputaing the pelyruclepside I ordentopgentate 4 plutality of different

t : Ittctgttc cgactgagtt 60 <210>
2%1&{@%&(%@%%&0@%géq%%ﬁ%'ékémfb Artificial Sequence <220>
<223> (i) ligating depustavatityl sfim@ene halynideaiick ii6 & lve@bShaving the

cl one , of Senec? Val | ey Virus <400> 224 ggtaacatga
cBYPRUG qaHeRae of thedns eseent fordhe portjon of the geaomiz sequeniof the

oMt . - Cher e o .
T e T
Viapfaslg. Vi rus <400> 225 gatcagtacg tcgaaggccg ttg 23

<210> 226 <211> 76 <212> DNA <213> Artificial Sequence

32 <DR0metha@ 8fclkin B rwiseeeli enstep (iRthggPhaé sdd@em? of a virus is from a
i nfecti.ous plasm d cl one of Seneca Valley Virus <400>

PP cat gc atttaaattt tttttttttt tttttttttt
tfttttttec cttttctgtt 60 ccgactgagt tctccc 76 <210>
33 obhe methqd ofyglaiap3d) sv Hepmsorpgiius ite S¢neSe Yebecwresics
CoatavikdsTer sequence for generating an infectious

Iasrr?a gl one of Seneca Valley Virus <400> 227

34 ARG S ALACHR GG A A%k S0 A8 999994549000 140 m

insertion of nucleotides into the polynucleotide.

35. The method of claim 34, wherein the mutating of step (ii) is conducted in a capsid

encoding region of the polynucleotide.

36. The method of claim 34, wherein the random insertion of nucleotides is conducted by

trinucleotide-mutagenesis (TRIM).

37. The method of claim 36, wherein at least a portion of the nucleotides inserted into the

polynucleotide encodes an epitope tag.
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