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O {57) Abstract: Reovirus can be used to selectively remove ras-mediated neoplastic cells from a cellular composition. It is of partic-
a ular interest to purge aulographs which may centain neoplastic cells with reovirus before transplanting the autogratis back into the
recipient, thereby reducing the risk of introducing or reintroducing neoplastic cells into the recipient.




Abstract: Reovirus can be used to selectively reane ras- medi at ed
neopl astic cells froma cellular conposition. is of R q#ﬁ
interest to purge autographs which may contain neoplast|§&“@WP§' th
reovirus before transplanting the autografts back into the recipient,
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t o a met hag of ol ref @@V NG PEBSAEdI at ed neopl astic cells fromm xed cel lul ar
conpositions by infecting the m xed cellular conpositions with reovirus
whi ch selectively lyse the ras-nedi ated neoplastic cells in the
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15 FIELD OF THE INVENTION

The present invention relates to a method for removing ras-mediated neoplastic
cells from mixed cellular compositions by infecting the mixed cellular compositions with
reovirus which selectively lyse the ras-mediated neoplastic cells in the compositions.
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Is often also harnful to the hematopoietic stemcells. On the other hand,

I f the dosage is not high enough to kill the cancer Cegl,}f) tper O_J:‘S t he
risk that the cancer woul d reappear 25 shortly after che PREPLRYOT s

term nated WBA¥8H4k it is hard to find a dosage which selP&FGAPEPS2K | | s
cancer cells, high-dose chenotherapy followed by autol ogous hematopoietic

- Progeni 0r iadieidud Hublidafiéd) pRleadiplidaBsh ofAkntwiyipecifedligRad iaivafRlly cati on as a
t herapeuti ¢ approach_in many cancers (see, for 30 exanple, Wnter, 1999;

Ni et o and Shgcatsd 1o &o dpcormoptedRySeRRFORd st #eWor ti on of the hemat.opoietic
stemcells is renoved froma cancer patient, and the patient is then
treated w th high-dose chenotherapy which is lethal to rapid-proliferating
cells, suc@%@m QR [THEE BERGE. opoi etic stemcells. Subsequently,
the patient receives transplantation of autol ogous henat opoi etic stem

cell s which have been previously renoved fromthe sanme 35 patient to
regener@t e the MNommelbpetleprolifesaion rrpedatal hidvasingrewippomotingigelseed1 1
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when the renoved cagjﬁ(:ds 10, are transpl anted hack to reestablish the

hermat opBi etTY V5Uraly, YRR Ao 2P ERaORPTY he placed back to the
cancer patient where they may proliferate again and contribute to cancer

recurrence. It is therefore desirable to purge the autografts before
transpl ant at i on Chemetferagy, & ruppRS drethod ol freating canpst- & ashcelly basedien Re 35k aphs
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cells but l'eaves norna emat opoi etic.stemcells tact. Autographs can
al so be tr satiedly dsimaping nowsdl neltso Howguarewpmenonmnal ichltsd fush anhdmediopoistisgni ze an
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speci fic antigen ‘does not always exi st.

is often also harmful to the hematopoietic stem cells. On the other hand, if the dosage is

not high enough to kill the cancer cells, there is the risk that the cancer would reappear

25  shortly after chemotherapy is terminated.

Because it is hard to find a dosage which selectively kills cancer cells, high-dose
chemotherapy followed by autologous hematopoietic progenitor stem cell transplantation
has gained exfensive application as a therapeutic approach in many cancers (see, for

30  example, Winter, 1999; Nieto and Shpall, 1999). In this approach, a portion of the
hematopoietic stem cells is removed from a cancer patient, and the patient is then freated
with high-dose chemotherapy which is lethal to rapid-proliferating cells, such as cancer
cells and hematopoietic stem cells. Subsequently, the patient receives transPIantatioﬁ of

' autologous hematopoietic stem cells which have been previously removed from the same

35  patient to regenerate the hematopoietic system.



It is also possible to separate stemcells fromthe other cells based on a
stemcell specific surface marker (CD34) by using flow,cytonetr affinity
col umtms or na%netic beads. However, by selecting only ég¥Fﬁg§mﬁ%O4

hermat opoi et V@ 08115 e. g., the CD34} cells, other 25 hemdRIIcI0P20 ce| | s
such as T cells, B cells, nonocytes and natural killer cells are also

el i m nated, and Al RYRIEWERK f WhisTRitaptis Gt aladhé Bensdgogsic prok@at stefthi s

nmet hod also _results in the | oss of about half the: 4} cell s d,
retention GFlsBpEemayRY HATRE Paignts.hsyass ofkm qoatamaiad v firpes colls- Ths is 1998) .

Therefore, hef0yhomyids wiel®E Gatfedl had althel} ¥ thSRinRedpoltic BBERGSW th a
reasonable yield to purge autografts which may contain neoplastic 30

cel |'s. 4 3Ppriersnsish 2 solplumer may Serspifesfrauorpipiringfionafithe hegrigppicp stem.
PCT/ CAO1/ Ogg&g g%ﬁ?ﬂl&ﬁfﬁ%éso}i@m h%&tﬁstgizreﬁckglgretsﬁlt,%iﬁgﬁﬁf&ct‘&n&%ﬁ cERJTOVi Ng

ras- medi at astic ell's frommxed cellular conpositions b
i nfectiltg tahetransplenedkdck i reestaidish dsihemaiopoisfia systemetppicrcaacenpills W%’@{S@ct i vel y

| yses ras- ' i 2] ' ' D are
absoci at od L REER, Bl p R or b e BB AR ol o Do used
to renove chiver comrenre.nitts therefore dysivatiatogores theeapd gaaftsibefocelrinsplentaiinta. Wi de
variety of m xed cellular conpositions. 15 Accordingly, a first aspect of
the present invention provides a nethod to renove ras-nedi ated neopl astic
cells from a celSkwdrammetiondp aveticomeinplopaiab porge hutopapai(Spynigosidis let alneopl astic .

cells, which t hod c i ses contacting the,cel]lular, conposition in vitro
with  rBoviloud HEsBectddnt b6 ALOGARILHD BELEEd FHb SiRoIPERY R e

ras- nedi at %@nt@ﬁﬂ&ﬁﬁ@ﬁéo{@ @4 bl in W6 HbWeeh Qs Rbilstdabo @ TRORd fodihdepnpr i ses
hemat opoi etic stemcells. In one enbodjment, a cellular conposition 20

conpri si ng deeasafershs demotherapmyticgirpgwhigh seleciiyely fills geonlasc eells 5 aREER at ed

‘neopl asti ¢ Ll hi leaM¥ folmBHettatobBietid\ferh 8hilsUh@dt. AQMRASH dANIBSe GRMAEAN Nat i ng
or spontaneously occurrin neopl astic cells. Since reovirus is highly

sel ective avith 4 princaniugatechiosatibodicssuhigbapengaige apputigen that is specific to the
20 neoplastic cells, but such a tamor specific antigen doss not always exist.

It is also possible to separate stem cells from the other cells based on a stem cell
specific surface marker (CD34) by using flow cytometry, affinity columns or magnetic
beads. However, by selecting only certain hematopoietic cells, e.g., the CD34" cells, other

25  hematopoietic cells such as T cells, B cells, monocytes and natural killer cells are also
eliminated, and immune recovery may be delayed (Bensinger, 1998). This method also
results in the loss of about half the CD34" cells and retention of some contaminating
cancer cells (Spyridonidis et al., 1998). Therefore, there remains a need for a highly
selective method with a reasonable yield to purge autografts which may contain neoplastic

30 cells.



only, this method does not affect the ability of hematopoietic stemcells
to differentiate and reconstitute the henmatopoietic sy m_Th o t hod may
be used to purge hematopoietic 25 stemcells from bone OP%W%? g‘?ood. The
hemat opoi et"k‘é ﬁéﬁm cells may be autol ogous, allogeneic ar xenogenel c. In
anot her enb reovirus may be used to renmove ras- MY kopl asti ¢
cells froma tissue or organ transplant prior to transplantation. Because

t hi s 3035 neSIMMARY OF BHEI INGENTIONMUt regard to the type or age of the
transplant or of the ras- nediated cell, and because the reovirus is
essentially harm ess to normal cells and tissues, this nethod may be used
as a routine pra@kdpresent diveiod dditepiecd dy method &P remdvilyahomediated asspdsaat at i on.
35 1In anoth enbo di nﬁ reovi r.ys vae used to treg cultured cell |ines
to renove € S| feony ey cgililorgmmesifens Py gfeqting e gt eI e camPosiopy ¥fth on of

the ras 'S5 ZeRuEWhieR sel@delWiyOd f-8 ekt dd@E o TAERE R0 Bfhcd raay havplastidlédis et hod

may al so be used to treat semen or donor eggs before artificial
i nseni A&t i 8% TectAeYith WCH IR o PR WA the Prosers dnignticican braseA dAays usef ul

in this i nyenihORidYg QPsp%Hﬁénéo%Q}{éJp}h%ﬁc & tehahlite t«i}ﬁnt;f Ml'}(é&‘&ﬂlufﬁ?y be a
mammal i an reovirus, nore preferably a human reovirus. "Still nore preferably

10 the reowmﬂ@ltmy be a serotype 3 reovirus, nost preferabl y the Dearing
Strain reovirus. |In another enbodi ment, the nethod further conprises the
step of freezi ndceprdinglyor firgaspret of ghe\AresgRLIRYCEEPRBIOVKES LMathod E1ASESVE i on i n a

sol ution cggyr@ég{ﬁt@cgm na% oV | Focifhil &@Jloxmk;ﬁ @%ﬁkaeéaf%@&ﬁmmuéﬁ ore

ani mal tures t rus erefore thi s treat ment
rem)ves i nhewtlistusellsgwtrich netiod somphies cedthating thecshplasionirosition i wroréber vi ng

the activi . ohs fe: SOUIORL Lho e LR RUa AL Rel Ay Ruophlipl giiged per od

of tine. reovi rus ‘na € renove

‘reovirus-t ﬁn&ﬁie&dtheeélhﬂﬁr&bmﬁ@dﬁm&d‘npﬂﬁesbmnﬁmlppemt stog ctlie i xture to
anti-reovirus anti bodies or a conbination of anti-reovirus antibodi es and
conplenent in order to lyse the reovirus.. Alternatively or additionally,

anti-reovirus aft ?W@‘W @W"’P@%ﬁ’mpfé‘“ﬁn nmol ecul e on the

20  comprising hematopoietic stem cells is treated to remove ras-mediated neoplastic cells
which exist in the cellular composition as contaminating or spontaneously occurring
neoplastic cells. Since reovirus is highly selective and lIytically infects ras-mediated cells
only, this method does not affect the ability of hematopoietic stem cells to differentiate and
reconstitute the hematopoietic system. The method may be used to purge hematopoietic

25 stem cells from bone marrow or blood. The hematopoietic stem cells may be autologous,

allogeneic or xenogeneic.

In another embodiment, reovirus may be used to remove ras-mediated
neoplastic cells from a tissue or organ transplant prior to transplantation. Because this
30  method can be applied without regard to the type or age of the transplant or of the ras-
mediated cell, and because the reovirus is essentially harmless to normal cells and tissues,
this method may be used as a routine practice to “clean up” any transplant before

transplantation.

35 In another embodiment, reovirus may be used to treat cultured cell

lines to remove cells which are spontaneously transformed due to activation of the ras



surface of the reovirus particle may be used to renove the reovirus
particles by immobilizing the anti bodies, applying the [ osition
to the inmobilzed 25 antibodies, and collecting the pa? ogﬁﬁﬁﬁgﬁﬁﬁp
conpositio ' does not bind to the antibodies. Siml
anti-reoviSﬂ@ﬁfﬁﬁPbodies may be admi nistered to the tranggﬁgﬁgm@g@ipient to
elimnate reovirus in vivo, or the recipient can be given an inmmne system
stimul afit pathwadp Bohinethed maly 9lsp e pepddo trea semet dralonenagetbdfersartificedyi r us may
be renoved.fromthe reovirus:treat | Lul ar conposition by using a

gr adi ent Whi e 8@%‘%&bé¥§?€“¥%o$ﬁFﬁ%ﬁﬁﬁ%ﬁ@“%%||s. 35 Also provided are
cel l ul ar conpositions which have been treated with reovirus to renove

ras- medi at ed neg%lastic C

i Js..Such conposi ti ons n%yﬁp eg}for-in vitro 6
173 Novenbor 206 FRUREFAEFRl Bihif vpigRaby Rty FOWmY REIHFRRMISGROEE of her
in vivo preggdenesammiian rédvans phaapafdaraily ahymiereavitws! Sgbowre plefespbnei c, or
even xenogeneic.. Preferably th tr | ant at i ' t .
pr ef er 3B 3Fhetrﬁ%‘”’8’6|ﬂ?é’ Fisﬁ%b@Sgﬁ?qvﬁgS“%@ﬁﬁt@%ﬁ%ﬁ)ﬂ@# @e%g%ge rrt%oa C g%?gl.nmﬁl:r efore,

a second aspect of the present invention provides a nethod of preparing a
cellular conposition for transplantation into a_ recipient, conprising the
steps of. (a) sblaethengmbpdimentfhamethodHudict onprisesthe ptemehl ant ation; (b)

cont act i ng 8%, LARRAS N imewiﬁe-téat@éeeﬂuwaoﬁg%gfonq@mmﬁdmnmmh result in

oncol ysis of ras-nedi ated neopl astic cells; (c) collecting the

reovi r us- t PMIQ@IDMRD BIPutingly ysed torfragrrsandatrratuinl. colts bui itdgnaiwpede of t he
present.in ' - QVi I ! ccording to
any ofafhexﬁg%ﬁgggggg§%ﬁ§§g n%%hfﬁga%fﬁggﬂgéh%gﬁgﬁ °§§%ﬁ%@£hgf t he present

i nvention ocompriii widlipsesefvingtheadtigitholdbe cdmpasition éntbo ormarstatesiar d cel | ul ar

conp05|t|ognﬂg&egsﬁ%%g&ghm[n transplantation. In

In another embodiment, reovirus may be removed from the
20  reovims-treated cellulaf composition by subjecting the mixture to anti-reovirus antibodies
or a combination of anti-reovirus antibodies and complement in order to lyse the reovirus.
Alternatively or additionally, anti-reovirus antibodies which recognize a molecule on the
surface of the reovirus particle may be used to remove the reovirus particles by
immobilizing the antibodies, applying the cellular composition to the immobilzed
25  antibodies, and collecting the part of the composition which does not bind to the

antibodies. }

Simnilarly, anti-reovirus antibodies may be administered to the transplant recipient to
eliminate reovirus in vive, or the recipient can be given an immune system stimulant to

30  achieve this purpose.

In another embodiment, reovirus may be removed from the
reovirus-treated cellular composition by using a gradient which can separate reovirus from
cells.
35 |
Also provided are cellular compositions which have been treated with reovirus to
remove ras-mediated neoplastic cells. Such compositions may be used for in vitro
6



anot her enbodi nment, said transplantation may be autol ogous. A fourth aspect
of the present invention provides a pharnaceuti cal corrpg?\}ti on gggprl si ng
the cellular conposition disclosed in the third aspect HEOH 2% Nt
invention or enbodinents thereof. A fifth aspect of the present invention
provi des ﬁ ngs@rohf ma'? trefdpentatioe, imﬁmatiom,forbﬂ}er inplnﬁrmmdutte?.c"ﬁlhe corrp]?si tion of
“the fourth as ct of t ent vention for the citure of a

bhar et | EARE B e et AlORai, o Ghe Rl GV AR at i on
reci pi ent. tfanspiéitiasipeablogbust MorppRERIHly, ithy/@idosifioR EaibriteShandisRidic an
effective anount, of a conposition for the manufacture of a pharnaceuti cal
prepar at i or’'¥®BF!Seduci ng the risk of recurrence of tunor due to
transplantation of autol ogous hernatopoietic stemcell suspected of
oSt ci . 1P S GapIGe oS O TR
prepared in vitr c
aut ol ogous Nesmf,0pah el %3 %rlt Wit aeciiERVAdiRisMP HE st 8'8?“ tions which
result in oncolysrs }(;;O% rgs ne a} neo Iastllsc ceHiJs, gnc? egjol ‘ecting the
reovirus-treat eo[aborrpmbcmmgmceﬂle}ar wmpqemopdcsretranﬁplama'rmpl antation. 7 3

Novenber 2004 A vent ht as tﬁt of t telsent mve(gtl on,. I‘OVI des a,use of
an effective ano t oo ey 'g@n Fﬁ%ﬂ%ﬁﬂ%ﬂl CIPEEr i cPut (frﬁé” flPure of
a phar nacebﬁﬂcﬁ@hlsbfﬁWeﬂhteﬁmeﬁlﬂﬁstlcrceldsl,lﬁlhd”lg the risk of recurrence of tunor

due to transpl antation_of. aut ol quous to oietic stemcell suspected of
cont ai ni ng ras- Gl atPYeTHLEHreiEe E"S‘é@ﬂe @B‘?W"ﬁ‘ﬁ%‘?ﬁ‘é@ﬁﬂ %  conposition
conpri sing aut ol ogous hemat opoi etic st em cells that have been treated in

vitro with a reovirus under conditions which result in oncolysis of
ras- nedi at ed neoplttEskaspect pithe §reS®leEFntDE$WII¢€FIaG‘QH'@FCPHEOWW%e¢| gure 1
Fi gures 1A- A ) SKBR3
(Figgure 13)40%1'El A %\llf}g(’ ot d%o(ﬁpdkﬁl tﬁggllf% @%4?23"% %S%
i nf ect ed wiinventipp peemlagienisof sdidanethadsus or no virus as |nd| cat ed. Fi gure
| D shows the percentage of MCF7 cells which were viable at various tine
points after reovirus infection.

In one embodiment said cellular composition may be useful in transplantation. In

another embodiment, said transplantation may be autologous.

A fourth aspect of the present invention provides a pharmaceutical composition
comprising the cellular composition disclosed in the third aspect of the present invention or

embodiments thereof.

A fifth aspect of the present invention provides a use of an effective amount of the
pharmaceutical composition of the fourth aspect of the present invention for the
manufacture of a pharmaceutical preparation for transplantation into a transplantation

recipient.

A sixth aspect of the present invention provides a use of an effective amount of a
composition for the manufacture of a pharmaceutical preparation for reducing the risk of
recurrence of tumor due to transplantation of autologous hematopoietic stem cell suspected
of containing ras-mediated neoplastic cells, wherein the composition is prepared in vitro by
contacting a cellular composition comprising autologous hematopoietic stem cells with a
reovirus under conditions which result in oncolysis of ras-mediated neoplastic cells, and

collecting the reovirus-treated composition for the purpose of transplantation.



Figure 2 Figure 2 shows that apoptosis was induced by reovirus infection in
MCP7, SKBR3 or M D MB 468 cells. Figures 2A-2C denonst E%O%Btgg_szﬁgﬁcent age
DNA which were fragnented after reovirus infection. Figure ws t he
percentage of the apoptotic mnarker Annexin V staining after reovirus
infection. Figures 2E-2G show the percentage of APQ2.7' cells in each cell

A Tous time por disevhiispecdatt BreSont A BB sBIBR Ol RPN TRpRLOf ©
reovirus. FaphiirmacBticd owapdshionebif the maRifadt@@\ k Yhar@Acentid Grépefativisfoem cel |

cul ture. SteH1 celtgs vxgéﬁe infected with reovirus and | ncubated for 2, 24,48
or 72 hour stedpeRg;ibe fisk af rocurpepes ot morde|te trapsplanifipy plgtologpus hemalpraeticor 14

days to a|‘it&WcElﬂﬂjsﬁéC‘t’é@fcﬁﬁhiﬁﬁ'{ﬁﬁ%—ﬂl@dﬁt@& Roplfc QuEheld MhmeRekicki nd of
col ony, granulocytes (G, erythroids (B) or granul ocgte erythroid

macr ophage FRIYERIELY serpEsiiEEimNggoughenathrActicHtaeeals thathfvsbeeetr¢ated inf ect ed
wth no vir 1 WL | . - NV- G
stands for g praSpuhe fder Epdifork lon RSO BIoGr e hed RECARERRICY e
with no viredls. and LV-G stands for those derived fromcclls which were
treated with live reovirus. Figure 4 7a 3 Novenber 2004 WD 01/83711
PCT/ CAOL/ 00620 S_Fi gures 4A-4C show the purging effects of reovirus on

m xt ures of BRHHED PRIGH 2F THE RRUWINGRDA M3 468 or SKBR3 cel | s,
respectively. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention is
directed toBimidbds of renoving ras-nedi ated neoplastic cells froma

cel l ul ar conposi i an ' eoviyus d t,0.c It on ' ave been
15 treated accorgll uf;es?é"ﬁéehs%%é%% 'lll%ég?f ';%t::}grcel sd"ﬁ@@?’f‘;%ﬁ‘ﬁa%%ﬁ%m ion in
further det gfikyretiBot #s MBS €GB (ATOhNe. HIEBIGL| Biginei C) sibérhdedre infattedsviftol | ows
unl ess ot he'ij% ?e%vir@sg hgzﬁt\ﬁx%s or ne virus as indicated. Figure 1D shows the percentage of

MCFT7 cells which were viable at various time points after reavirus infection.

Piguse 2
Figure 2 shows that apoptosis was induced by reovirns infection in MCF7, SKBR3
1 or MDA MB 468 cells. Figures 2A-2C demonstrate the percentage DNA which were
fragménted after reovirus infection. Figure 2D shows the percentage of the apoptotic
marker Annexin V staining after reovirus infection. Figures 2E-2G show the percentage of
APO2.7* cslls in each cell type as indicated. ’

Figure 3
Figure 3A shows the number of viable cells at various time points after CD34*

stem cells had been infected with reovirus. Figure 3B shows the effect of reovirus on
long-term stem cell culture. Stem cells were infected with reovirus and incubated for 2,
24, 48 or 72 hours, respectively, then the cells were diluted and cultured for 14 days to

v allow individual colonies to form. The number of each kind of colony, granuloeytes (G),
erythroids (E} or granulocyte erythroid macrophage megakaryocyte (GEMM), was then
determined for cells infected with no viras (NV) or live virus (LV), respectively. For
example, NV-G stands for the granulocyte colonies derived from cells which were treated
with no virus, and I.V-G stands for those derived from cclls which were treated with live

reovirus.

Figuré 4

Ta



20 Definitions As used herein, "neoplastic cells", also knovvn as "cells
wth a proliferative disorder"”, refer to cells Wmch p feéat 0Wthout
the normal growth inhibition propertles Anewgrovvth

neopl asti c "g‘%m’%‘”lls a neoplasmor turmor. A neoplasmis aPCTABWOPE? tissue
grow h, generally form ng a distinct mass, that grows by cellular 25
prolifesation n‘Ei’gﬁreE 4pr4l sholshthepurgingeffedts Sitievigk otixtulve oPiphe@sis my show
partial or tatal F%%&f St ruc ra zation and functi onal

coor di nat i BFPd\‘zlftt"H[br{g[ ﬁ@l‘%@g‘é Régﬁggg nlbfefcél"?‘f ‘gyneopl asmis intended to
enconpass hemat opoi eti c neoplasns as well as solid neoplasns. 30 A

neopl asm nay be benign (benign tunor) or malignant (malignant tunor or
cancer). Malignant tunors can be broadly classified into three najor types.
Mal i gnant neopl asns arising fromepithelial structures are called

carci nomas, malignant neoplasns- that originate fromconnective tissues
such aslormscl e, cartilage, fat or bone are called sarconas and nali gnant

tunors affg&h{' fﬁ@? P THE aSN TR Uct ures pertaining to 35 the
formation o ;F%gjg ce Is; |n%ﬁu(§ ng conponents of the inmuhe system are

called |eukem as and I'ynphomas. O her neopl asns include, but are not

pCTl Cad1/ 00620 1E RCRRRF RSzt AeMRTGo A e miBl M hoelfddeprl.

"ras- nmedi alﬁ:edl nextiplaasémmositioh by ising ebeirust andde lebmpaesitiank whichlhateveah e at an

abnor IIy rate 0 | east in part, activation of the ras
pat hwa tgcgg ‘fﬁ%@%&e@&iacu vated by way of ras gene structural

mut at i on eI evat ed IeveI of ras gene expression, elevated stability of the
ras gene nessag or. any, nutation or other chani s ich Ie ds to the
Cetivat on of 1 Biorgp descrinBe e peitiod it P e T ERT BT S PR r s

i n the ras apalcfinalas fbileiSles BREOAS ingcddile ras pathway activity. For
exanpl e, activation of EGF receptor, PDG- receptor or Sos results in
activation of the ras pathway. Ras-nedi ated neoplastic cells include, but
are notyl | PWekig@icho, ras-nedi ated cancer cells, which are cells

proliferating Tn a nalignant manner due to ) .
As used herein, “neopiastic cells”, also known as “cells with a proliferative

disorder”, refer to cells which proliferate without the normal growth inhibition properties.
A new growth comprising neoplastic cells is a neoplasm or tumor. A neoplasm is an
abnormal tissue growth, generally forming a distinct mass, that grows by cellular

25  proliferation more rapidly than normal tissue growth. Neoplasms may show partial or total
lack of structural organization and functional coordination with normal tissue. As used
herein, a neoplasm is intended to encompass hematopoietic neoplasms as well as solid

neoplasms.

30 A neoplasm may be benign (benign tumor) or malignant (malignant tumor or
cancer). Malignant tumors can be broadly classified into three major types. Malignant
neoplasms arising from epithelial structures are called carcinomas, malignant neoplasms
that originate from connective tissues such as muscle, cartilage, fat or bone are called
sarcomas and malignant tumors affecting heratopoietic structures (structures pertaining to

35  the formation of blood cells) including components of the immune system, are called
lenkemias and lymphomas. Other neoplasms include, but are not limited to

neurofibromatosis.



15 activation of the ras pathway. As used herein, "cellular conposition”
means a conposition conprising cells. The conposition cont aj

non-cel lular matter. For exanple, whole blood is a celll Or"emg%r%g%i tion
whi ch cont aVA$YR78sma, pl atel ets, hornones and ot her non-REEVGAMUAS2@mtter in
20 addition to cells such as erythrocytes and | eukocytes. A cellular
conposi i on may contain cells of various types, origin or organization.

For exanple, tissues and organs which_ contain different cell types
.arranged in dePsied hsrencrayretivaisdacerladip gelise a1 ces-matigicd neemgsbs Fellsons. 25
As used hergifo celiSRNibl HRlifk 8L 18 aborRRYy Nibh BRe &leds Sk {dafidn béh,ta&%:a_EiSﬁ’V' rus
genus. The nane reovirus (Respiratory dnd enteric orphan vi rus{ s a
descri pt i vet heranipthwayg dbe ras pgihwen mey bhaciivatpd by siag of mb gensughctdt associ at ed
wi th any kpowg. di ' - C | I t he
respiratory anﬁq’ec:\i?%%?éa{e?g%fﬁs&(l %gﬁﬁﬁémﬁfg‘%%a%%%ﬁ%gﬁ gf%é%rlg(%&%ef efers
to all Wir wsewy ohtatde §raghbr mechansm wlioh leads tg dreastiv@On thms uafastor eovi r us

consi sts of r S, ' . { 2 (strain
Sones. - T2ty Eeah SE el Romted B Lo B0Rh. Hsrebf iR hegfs 1) L2
serotypes agutbwensdtivityl Hendxafaplpicdvaivntof EGlFasdeptonfPINEIter gitdram Sooresatsd
hemaggl uti ni n-.i nhi bition sa Se f.or exanple,. Eields et al. . 1996).
55 The 1 codt FvRptb RN Rab g Mon i iaas ndute, PRt ndymind ) o
“nat ur al | 'y o, @gscrdédiated) canobrenild, whivhArdx@ 1l polifr2d gl # Malgatiheeher dudrat ure and
has not been, int egltional I% 9 3 Novenber 2004 WO 01/83711 PCT/ CA01/ 00620 5
modi fi dd bychEHEMY PRTaSRENWBor at ory. For exanpl e, the reovirus can be from
a "field source", that is, froma human who has been infected with the
reovirus. The reovirus may be nodified but still capable of Iytically

i nfecting a mamMimiesheredn| peliviay porgpositionc Medas REpgstipResPirhg ctldovittus nay
be chem Ca'cbﬁﬁﬁ&‘i‘ti&' xﬁﬂl%ﬂlaﬁ?ﬁdnyceh@lar RAEET P& &ImbR; @hole Blbol iSalBAt W th a

protease, such as chynotrypsin or tryﬁm n) prior to admnistration to the
prol i f er at icpgpestiqnswhirh eqniasapnlesme. ppteletsshpmenesad ofhsrinpeeclinlgematitrér  coat

O aPSiyd Qi el S WlecochRE PR ke AB bfofiont ey it The
cells of various types, origin or organization. For example, tissues and organs which
contain different cell types arranged in defined structures are considered cellular

compositions.

25 As used herein, “reovirns” refers to any virus classified in the reovirus genus. The
name reovirus (Respiratory and enteric orphan virus) is a descriptive acronym suggesting
that these viruses, although not associated with any known disease state in humans, can be
isolated from both the respiratory and enteric tracts (Sabin, 1959). The term "reovirus”

refers to all viruses classified in the reovirus genus.

30
The human reovirus consists of three serotypes: type 1 (strain Lang or T1L), type
2 (strain Jones, T27J) and type 3 (strain Dearing or strain Abney, T3D). The three
serotypes are eé.sily identifiable on the basis of neutralization and hemagglutinin-inhibition
assays (See, for example, Fields et al., 1996). _
35 - The reovirus may be naturally occurring or modified. The reovirus is "naturally-

occurring” when it can be isolated from a source in nature and has not been intentionally



be coated in a | i posome or micelle (Chandron and Ni bert, 1998) to reduce or
prevent an inmune response froma manmal which has devglmpoﬁfed i ity to
the reovirus. For 15 exanple, the virion nay be treated ﬁmg?{%g rypsin
in the pres¥RéEs3it micelle forming concentrations of al RET/GAIEPEEE
detergents to generate a new infectious subvirion particle. The reovirus
- may be g r efaikiahehhmbROM ifcishdritery) FAPeAfnpRDIe rédvResScalbefRRVA rilg€s W th
di ffering pathogeni c phenotypes such-that it contains different antigenic
det er ni nanﬁ@%mﬂéothﬁtﬁérf}é?ﬁ@/aP‘é&ﬂb‘i"%hf’érbe%’rléf?éﬁgiwﬁéﬂéﬁfePYﬁﬁﬁne response by a
manmal previously exposed to a reovirus subtype. Such reconbi nant virions
can be generated by co-infection of nmammalian cells with different
subt ypes of reoV¥he tesvifistrayieanadafiag) but #8! qapaiie of liicaliy énfeqting e pmmaaliapn of
di fferent %(B@; .Qaf: ' i A6 LleRBe¥ib OF BRcRARSHYS. 25
" Resi stancgap% ‘ eﬁ%lodg{l\t]ég{a?%%%ﬁ%up%g? ect? oﬁﬂl’gnailecat egot ha(t: _?rgfe tion of the
cel | s vt hpretthaged (ergudbydiedtomrat witk s pioteaps seibgps ichymetripsinior ypymedacto on or
yield. Cells that.are .. 5 y e jnduction
2t eyt opat ABipad oS HOSRRELPLAl, PR Sudn Gl Rl IRSIG BT T
Resi st ance cba or expsidraf shel vifue etd may inersasedhmidferidvityeofdlte titve. Theebviofs rggne
translatio rat her .t han at earl ranscr i RLl on: ILle.viral transcripts
were pr odugg8‘3&?%?1Gélpgff’nberodtugfﬂlg)(%ar’@mﬁ@?d@16’?%;95%3.&0 W‘f‘:ﬁ(%?re%%ﬁﬁﬁ linited
to a theor ypmbhe ﬂespdnbwﬁl@h'fa rida@hal wihichl has gerRped RMECHilyRd theredvirus.eBorst ant
cells correlated wth phosphoryl ation of an ,appyoxinmately 6 Da,_cel |
bt ot oi 11 dEEGRTIPUcr ek BB Bo A it ATt AT HRE PORPECOFEE TR Rase
(PKR),  thabniaasaidal ofoISR kViBEe ddferkdn@ns foendiRel a ok ifectBhosdiipion paticen of PKR
lead to inhibition of translation. Wien phosphorylation was suppressed by
2-ami nopuri-ne, a known inhibi-tor 35 of PKR; drastic enhancerfent of reovirus
protein synt hesirge REGHISRE Heth bBabinf RBFRATRIw S théte tybes & rhowagher 2004
WO 01/83711 PCB/ CAOL/ 00620 5 As used herein, "oncolysis™ or "decrease of
vi abi | ity ofithiéidgingaeibogeds phenotypesspeh the itcontpens different gntigenic|dgieEming®fdut 20%
i n viabj i : | TR bRk iibd1FSBosdi
determbjrqed ef/é%gr%ﬁﬁ%?%%ﬁ?@g%?ﬁ%?&tlﬁﬁobr&eb t%@ ce bissr larff?ﬁgs ex?gnt of
decr ease caspvies subdesiper Bichadcdmbirzonpiscnsmgn bh genemaidsehy ofinfecadi of cells in the
treated cells tq. th .0t t . | e viable
cel 1 count erafeh Hil i SO %R rETirh e e i AERAGHE ahd

incorporation of different subtype coat proteins into the resulting virion capsids.

25 " "Resistance” of cells to reovirus infection indicates that infection of the cells with L A

the virus did not result in significant viral production or yield. Cells that are "susceptible”
are those that demonstrate induction of cytopathic effects, viral protein synthesis, and/or
virus production. Resistance to reovirus infection was found to be at the level of gene
translation, rather than at early franscription: while viral transcripts were produced, virus
30  proteins were not expressed. Without being limited to a theory, it is thought that viral
gene transcription in resistant cells correlated with phosphorylation of an approximately 65
kDa cell protein, determined to be double-stranded RNA-activated protein kinase (PKR),
that was not observed in transformed cells. Phosphorylation of PKR lead to inhibition of
translation. When phosphorylation was suppressed by 2-aminopurine, a known inhibitor
35  of PKR, drastic enhancement of reovirus protein synthesis occurred in the untransformed

cells.

10



10 The decrease in viability is preferably at |east about 50% nore
preferably at |east about 70% still nore preferably aggl east g@@yt 80%
and nost preferably at | east about 90% As used herein, y??‘?fﬁ ant

reci pi ent” W8O0HSHEmmal which receives a transpl ant ati on PET/GAELPAGRGN
conpositions. Preferably the recipient is a human, and nore 15 preferably a
recipiesgt is a YRGB B, i"SncoBGR! M "Aecrbdsa BERLRRyRIE nSpldshic tdNe” tf@gigent of
cancer. As used herein, "CPE" "as an apoptotic marker refers to the

cyt opat hi ¢ depreaseosat leashabont 307 msdahility obHe fresh negpbastioeslls: Whs Wabilpyean

obser vabl e ydRgRfmihenyd FEEIS EAPEuSHHL BitedQelfe id HESRLABEIRIEMDATe NuC] ear
condensati on and chromatin condensation. Methods The present Invention

rel at es t o delsaminsébyp¢ompagng thegumberras yvisple celisintadrested gellrdothadtthe cells from
cellular c 14 | 11§ pl astic
cells. Si n%gR ?ﬂ%&éaeg%‘,i%\l;\g?gﬁﬂeagiég@ﬁ%&eﬁ?aﬁ%@%@%@&%ﬁ% £ ﬁ“ﬁr}ggé%ﬁgr s, this
i nvent ilon e doeemppl viddlityos prefelabl yaat lezstrapowi SOV moresusiorablyat least ahanti ng any

of a large ari.etv of neopl asti JEor . manmal i [eovi s, the cell
surface reggg"nFtﬁllia%léresqr%pﬁrgﬁl@iasl%gﬁta Oﬁlggbol‘%i A IpPSE IKF L b;)gﬂée, f’ég‘%%%éntsch and
Pacitti, 1985; Paul et al., 1989). Due to the ubiquitous nature of sialic
acid, reovirus hinds efficiently to.a mil.titude of .cell .Iines and as such
can potentiall ;?‘Sfléerdg}'?fe'?rﬁn?fa%f’ﬁ’%f‘g?@ﬂ’temt ilss%ﬁ@fnaﬁ%%%écf?w fere are

si gni fi cantradifiinetien oeselinfr casiphs. (Prefetaplytife feePicnt iy hinmbgehd anprdet ween

cell Iines. e reason for this discrepancy in_ susceptibilit be the
activity ofP'¢ Fféblﬂ’&§e‘i5%lf"ﬁ\hiﬁlh‘}“|’ﬁ”é‘gﬂ1‘sﬁeé H““tgﬂﬂﬁs.m@%m%m%%gﬁﬂnﬁlﬁd’??gover ed

t hat reovi rgseepel ectively lyses ras activated neoplastic cells in vitro,
in vivo and ex vivo (Coffey et al., 1998; WD 99/08692). Normally, cells are
not 11 3 Novenber 2004 WD 01/83711 PCT/ CAO /00620 5 susceptible to
reovirus infectiQRsed IRWGY SCPEMAE dpBftofidamiel BIAYioliR GfdphitRidgfcts” OVI T us.
can successfully replicate in the Cells and eventually fesults in lysis of
the host cdynieallyRenociated Avithl apoptogiewhicl arpiobspsuablesinderdihe migrascappasuskias s wer e

transf ofmed i fhnaGkE ib}é@'ﬁiﬁg, 38R ar¥ondensation and chromatin condensation.

j—

Methods
The present invention relates to the use of reovirus to remove ras-mediated
neoplastic cells from cellular compositions which are suspected of containing such
25  mneoplastic cells. Since the activated ras pathway is associated with many tumors, this
invention can be applied to cellu]z;r compositions suspected of having any of a large

variety of neoplastic cells.

For mammalian reoviruses, the cell surface recognition signal is sialic acid
30  (Armstrong, 1984; Gentsch and Pacitti, 1985; Paul et al., 1989). Due to the ubiquitous
nature of sialic acid, reovims binds efficiently to a multitude of cell lines and as such can
potentially target many different tissues; however, there are significant differences in
susceptibility to reovirus infection between cell lines. One reason for this discrepancy in
éusceptibility may be the activity of the ras pathway in each cell type.
35
We recently discovered that reovirus selectively lyses ras activated neoplastic cells
in vitro, in vivo and ex vivo (Coffey et al., 1998; WO 99/08692). Normally, cells are not |
11 -



Sos, a protein which activates Ras, reovirus infection was enhanced (Strong
et al., 1998). Simlarly, nouse fibroblasts that are resjstant reovirus
i nfection becanme susceptible 10 after transfection wt h§ﬁ‘?§era%fzb@%ept or
gene or t heWQJIEBHIH oncogene (Strong et al., 1993; StrongPET/CAN/00620006) .
Wthout being limted to a theory, it seens that reovirus replication is

- regul ated afisceptitfe or@Verhainf@nal. HeVSkr, Whki ﬂx@@as@fath&layis ab89ded, Mk et al .
2000). In untransfornmed NIH 15 3T3 cells, r é vi ral transcri ts activat e

the doubl <3 suspeseallyzrerlicais he lls prdavertially in Tygiscpd)the host e9i'si KPR bi t s
translati Orefmhn@@ g o\ rédmhme&lsﬂagmm{ﬁs Jeﬁptvbﬁ%tahg&meé%ﬂh\a@a%dm okOr an

activated e nt of the ras pathway) presumably inhibits or reverses PKR
acti vat i on.Sos,Ripseteingrhich agtivaies Rasoeevifys wfention sias enhanred &visongef dlall9%r ti cl es

are made, Andikdlenill fordifys tﬁ:}i%f&trua&m td %86 iieriblBeLait REGAADC accounts

for a large nu tunors. Activating nutations of ras gene itself
occur i1 abfuttr@ekstin vitl the BGEnecepapgene 0Be v-eibB oncdg@e Y Strqngictralr.i1993;i n
pancreatlcg(tﬁ(gO/g %@ dic colorectal (50% and |ung (40% carcinomas, and
nyel oi d /? Activation of the factors upstream or downstream
of ras in the ras 25 pathway is al so associated with tunors. For exarrpl e,

over expressi on qf. R2/ Neu/ ErbB2 or the epi dernal arowth fact (
receptor is con%ﬂ"ofl ﬂb'}gggg’fe’%tgﬁ gy 5@%8}% ,Ieomrg?}éc\é\% Sy a(t)er%lagf

pl at el et - dekd M&@la@érﬁv\lehelf(&@drtgrct LIPDER); Noga@pdtal., 2000). Bmirasiephal NII5

preval ent in_glionma | i obl asto 0 d PDGF
recept of® arsgg’%ﬁlll%e% O‘Wﬁ‘ SCIER'Y Py e ég\zﬁllgﬁﬁtr %Eﬁg *Bvqtﬁjéﬁrfm}‘g@?@ﬁt i ve
l'i gand, an@ﬁ‘ﬁ? ok RhiBICOMEIStich, BRFEbY idhitlifingelitl Relidaviah.cedcthard®a0orl acki ng
the extracel lular domain. We denonstrate in this inventiop_that reovirus

ef fi ci ent | yoeairated clmest %h%raaf)aﬂmwé@resm@agt e PSS T Ve o d
SKBR3 and MipfreWge, 4B pritin s@ﬁlﬂaedlmo@e@dowﬁalpamms afe'%ﬁdb nhealeadnest! s (Exanpl e

1). Thus, reovirus treatnent resulted in a marked decrease in 35 vi ability
of MCF7, SkereuabidysbA MB 468 cells, while controls treated with no virus
or deadz virus grew normally (Figures | A-1D). The decrease in viability was
acconpani ed by characteristics which are associated with apoptosis, such
as DNA fragnment he on ondaze®: aogustsfor a REB4umber of tumors. Activating mutations of

the ras gene itself occur in about 30% of all human tumors (Bos, J.L.,1989), primarily in
pancreatic (90%), sporadic colorectal (50%) and lung (40%) carcinomas, and myeloid
lenkemia (30%). Activation of the factors upstream or downstream of ras in the ras

25  pathway is also associated with tumors. For example, overexpression of
HER?2/New/ErbB2 or the epidermal growth factor (EGF) receptor is common in breast
cancer (25-30%), and overexpression of platelet-derived growth factor (PDGF) receptor or
EGF receptor is prevalent in gliomas and glioblastomas (40-50%). EGF receptor and
PDGEF receptor are both known to activate ras upon birding to their respective ligand, and

30  v-erbB encodes a constitutively activated receptor lacking the extracellular domain.

We demonstrate in this invention that reovirus efficiently caused oncolysis of three
breast cancer model systems, MCF7, SKBR3 and MDA MB 468, by inducing apoptosis in
the infected cells (Example 1). Thus, reovirus treatfnent resulted in a marked decrease in

35  viability of MCF7, SKBR3 and MDA MB 468 cells, while controls treated with no virus
or dead virus grew normally (Figures 1A-1D). The decrease in viability was accompanied
by characteristics which are associated with apoptosis, such as DNA fragmentation,
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WO 01/83711 PCT/ CA01/ 00620 5 annexin V or APO 2.7 staining positivity
(Figures 2A 2G and cytopathic effects, such as cell ngm% anger%ﬁzpbl ng,
nucl ear condensation and chronatin condensation observed

m cr oscope.WSOKHE¥E 1k eovirus infection is usually bl ocked ZCT{(}481/00620
translational level in normal cells 10 but not in ras-mediated neoplastic

“cells, we exaxidedr AP® ﬁitﬁﬁﬁlg@f)sﬁﬁgi(ﬂgﬂraﬁ}lﬁti@%h& c:irtﬂpd’ﬂﬁ@lﬂfé’ctbs sicheat ed MCF7
cells and CD34+ stem cels (Ex | ndeed, viral proteins were

synt hesi zed@c} mepheng blsbbmwuvlﬁarée@@asa@ahmche@mﬂnwpwnsa@eﬁ op%tveAn CD34+
stem cel | s ,niQineiRsEoR! SO treated with reovirus (data not shown). This
result suggests that It will be safe to treat hematopoietic stemcells
wWith reovirus, since reoviral proteins were not 15 synthesized in reovirus
treated stem cekl s, aad 5 ey&&n RLAH PRI A BEBLRIAOAA RAEAY noRBHTBIY V- TO
confirmthis point, via ? the reovirus treated CD34+ cells was

det er m Wed bat nqtarxamdtaiedmegmmc selbf ve exaronedithe gxtent e%mrmmsy(lﬁﬁsim@l e 3).

Cel | nurrbers i N X8| us were
simlar after & g%?‘%Meﬁ g%.hl?lst %Eﬁtﬁ Stgﬂl%% @"\5&8 t| rdlgédf ﬁ%?lggﬁ%h{ cells are
not susceptviebs gynthesizeeidu Iﬂreusommfs mfmt@lrcandbﬁcdﬂ*imrhm:lotfm|CD3ébwtamu;slls 0 be

useful inp I n tic st cel ch

t reat ments, Lh“gl ‘?’% @éggﬁ%)‘g‘f’&q nglr'fsﬁga}t? 3?5\?}1?‘{@%%&“@@%% SSethtI‘it ‘f’ﬂﬂft er the
ability Ofsafélt@ﬂ‘e:e@ a¢hsopoietid sfd‘nﬁdiﬂ@kﬂllta'fra)virﬂi, Ginearebviead groesiey werb gomt OpOi et i C
| i neage to reconstitute the ol e he letic s%/stem Th?éﬁfore | ong

t er m ef Pecyyhesized i tegurys teaiedsimm §e Y PLUER SYHRES CD34+ cells

treated W BRIty a6 O thisodit, idbiRy 6f the SeovhaiRsted€Ts@ANELRIWaE NO
difference in their ability to differentiate into granul oc tes eryt hroi ds,

or  granul selprained SvRHEHSHRRRYRHHEE S MEBHRATYSE (8Bl idn CaR PURO thour s of
reovirus ﬁ)()]mﬁ'étaﬂ?l@ﬁeﬁtgd Qy.ﬁ ﬁv@h@)vxm-g%?né @Hﬂv&@ﬁﬂﬁﬁlnaﬂep@a%ﬁ iR et l(FlFﬁ@geS

al so remai ned the sane after hi's prol onglle treat nent. Accordl ngly,
reovirus tr3é‘éilnémtinﬁéﬁlﬂttﬁf@r34k¢qﬂﬁwwqﬂpé n%reﬁwussmfemnged the potential
of them,to reconstitute the hematopoietic system Furthernore, reovirus is
capabl € of purging a m xed cellular conposition, as denonstrated by the
sel ective kill i fgordér vOESyinSKBRSussful MOArSiBe Uesatopsidtic sfem cell imhigh dpse of
cancer cell r. 3

(Exanpl e 3§ﬁ%?&g§§§y2%£ﬁ?n%s i %%g%haﬂ%‘lﬂ%et% ﬂ%ug{tﬁg S‘ntﬁma rrgsr (gr%ﬁésptgegll#lﬁ? for
epi thelial of edemeﬂmfﬂlﬁﬁenhate into each and every hematopoietic lineage to reconstltute the

whole hematopoietic system. Therefore, long term effect of reovirus (reatment Was

25  assessed (Example 3). CD34" cells treated with either no virus or live virus showed
essentialty no difference in their ability to differentiate into granulocytes, erythroids, or
granulocyte erythroid macrophage megakaryocytes even after 72 hours of reovirus
treatment (Figure 3B). The ratio between these three lineages also remained the same after
this prolonged treatment. Accordingly, reovirus treatment neither killed Cﬁ34+ cells nor

30 changed the potential of them to reconstitute the hematopoietic system.

Furthermore, reovirus is capable of purging a mixed cellular composition, as
demonstrated by the selective killing of MCF7, SKBR3 or MDA MB 468 cells in a
mixture of cancer cells and apheresis product which contained CD34" stem cells (Example

35  4). By measuring CD34 and cytokeratin, a marker specific for epithelial cells such as
MCEF7, SKBR3 or MDA MB 468, it was shown that reovirus essentially eliminated the
cancer cells from the mixed cellular composition (Figures 4A-4C) while leaving the stem
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MCF7, SKBR3 or MDA MB 468, it was shown that reovirus essentially
elimnated the cancer cells fromthe m xed cell ul ar cogg\g)syi thgrrbggfi gures
4A-4C) while | eaving the stem 13 3 Novenber 2004 WO 01

PCT/ CA01/ 0089018378 | | s intact. Therefore, reovirus treat MERCANLOL
efficient nethod to purge neoplastic cells from hematopoietic stemcell
conposi t5i orslls iAREO Mherefdry, redviruk breatipeficsr dfciahetiodenpurgé nddpiastid avient i on,
stem cel | - .contai ning . autographs are treated with reovirus prior to
transpl ant 419 “Ea('ioﬂ"%tr'ﬁ@@mt%g COPRSEMat i ng 10 or spont aneous ras- medi at ed
neopl astic cells. This increases the efficacy of the high dose

chenot her apy/ aut ol ogous hepat opoi etic stemcell transplantation treatnent.
O particul ar BeEERBEY, #the Prstered gmbedimeniehthisirventony Kiem ¢llycaniaiyas

mul tipl e Maglo@RBhs £0fedidPelth PeoSirud pHEP RAPRsplARMR (81098 BRRUSamBMKS 8, germ
cell (testicular) cancers, brain tunors, and breast tunmors, since high
dose chénotohenoRiaeells dasamedpiedaepplastictells eThis inergasep the stlinervef theligh deseheen

per f or med | C | ' STV ﬂi’éﬂ&# HERNENEOFf datticl

cont enpl at 2&&{1%%9{5}{/%&618%%32%‘3&5 tlﬁﬁgcf &vr\lni %?stguelg use t%fl I n o%{' eorf Pléa}taﬁggf S as
wel | to rensomsstayill be the-treattnent etiHodghin)y disprses muliplesnysloma aordiodgiin’son of t he
ras pat hwa C ' .t [ tetlc p eni tor
stem cel | s)I an be’ %%F?D@g%%%ﬁg%qh%kﬁgﬁa %@g&v%ﬁéﬁﬂyt%ﬁlem);gﬁ%gﬁpfeém%%nﬁéé vance of
t r eat ment . bAlastanmers) simeyhigh dvsaciemvterapy and aricloguus sthmsel) GemsplaptEipy hng

traditignal, non:hi ose, chennt her ny si{.emcel.ls typicall ppear
i the Bpepbssiariang sHaEs R are o e Y o EEERGR LB PSRt il el an
be renoved tigmasehihethéd wiilbasephates cancps asiwell fo rafibedanyams-hedistdr ed for a
l ong tine befqre belhnﬁ trans Jan&I d. Tﬁ,e &)r esent inventjon,can be applied
to stem ceMPORIEHIE SF'Hi ﬁceaﬂffflt’f&"ﬁﬁ © FRTPEHIVAY D23 SCHE I A CEY OF YB1E WRY ti ssue
source, including bone marrow and bl ood. Although reovirus normally is not

associated with_any known disease, it _nay be nore infectious to cancer
pati ents whose WW&W@"@S}%P’@W@F gemselissan be ?B@V?‘bfrmell?@’i*fgo?‘ﬁ%‘?"éﬁﬁ/t.he

Accor difagl Yatidn? inPaRhMe lof RERAEAT N Hertafivdif B a LAYE HaliQR whb R8s g BceRidg 30
conposi tions which have been treated with reovirus are frozen in a solution

cont ai ni ng raBivEE! dwa-highhdese chamaetherany. mprhsem sells ArmicHy 2purar B VO i s
routinely ﬁg@%s}a@ blob8CFHerBfifk, nShtb i&?:’pg%extuﬁdglsleﬁl celitcaflGNRERVESHEAE R T US,

thereby re ng i nfectious reovirus
blood as apheresis product, which can be stored for a long time before being transplanted.

The present invention can be applied to stem cell-containing autographs which are

25  harvested from any tissue source, including bone marrow and blood.

Although reovirns normally is not associated with any known disease, it may be
- more infectious to cancer patients whose immune systems are weakened due to
chemotherapy. Accordingly, in another embodiment of this invention, the stem cell
30  compositions which have been treated 'with reovirus are frozen in a solution containing
DMSO and thawed prior to transplantation. While DMSO is routinely used to freeze and
store animal cells, it denatures reovirus, thereby removing infectious reovirus from the
stem cell preparation. This reduces the risk that reovirus may cause undesired infections
when it is introduced into the transplant recipient via stemn cell transplantation.
35
In another embodiment, the reovirus-treated cell compositions are treated with anti-
reovirus antibodies or a combination of anti-reovirus antibodies and complements in order
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stemcell preparation. This reduces the risk that reovirus my cause
undesired infections when it is introduced into the trgrﬂ?cﬁler%gt foﬁ&i pi ent
via stemcell transplantation. 35 In another enbodi nent

reovi rus-t reQ¥#7e| | conpositions are treated with anti PCTEAI/PAGL

anti bodi es or a conbination of anti-reovirus anti bodi es and conpl enents in
f)r der h34 mlﬁaﬁ‘&az?&llysa ﬂMﬁ&ﬂMrAB%&avcﬁGfla&ﬁﬁﬁdﬂ9@aﬁ—r&Ms htdediey atg gr
yse the reqvirus. Alter additionally, ti-reovirus antibodies
whi ch T ecodtiSeeseRsp el ol ey e Ep VT sl oy e Ve Feb ey be

used to I enm4Rovihl@altRRY FolisthPAbYinGltRStell caMdrkempa&RItn! Uhnd, iRahALLER! | Ul ar
conposition. Thus, the antibodies are imvobilized to a col utm, beads’ or

any ot her R igymebilizsd Qi otenn badaer ARy qthes material erdevice kngwh igthedhiisi tion i s
applied to ctingad &H@Bﬁﬁé@ﬁqp@ﬁmme Robifad ahhs'odpear dndQfe pdacor Bk conposi tion

whi ch does not he anti bodies is collected according to a procedure
sui t abl @ f epmperationawiirk dges nothindiedhemtibogiess pollegted ansordivede B@rocadithod whi ch
may be use ﬂ%ﬁ virus-treated mxture is to
subj ect thgu%n%i{%?%%?g&%&é#%g?g% B lzétgt%ar ates cells fromthe virus, and
45 collect the layer that contains only the cells. In another enbodlnent,

t he transpl ant rneci ' ' g ne
systemin order A@gﬂl&eﬁ%gd ?’Rﬁh 2 K ph E%ﬁﬁg%\%oiage%ivﬁge% g’ltﬁqe#%ﬁ% r{%{rge%t ment
may be pemfintured tqom’omct ﬂwmimtt@argmdmmamisﬁ sepametedcells froaf thevintshand

transpl ntatilogth h‘ ‘F gf.era*) g 20 performed prior to the

t ranspl ant &P GhH e AL RALTPE APINE® ¢ 8at nent or i n conjunction with the

i mmune system sti nul ant t he reci pi ent can be given anti-reovirus

anti bodi es in order tg-m ri reaqvirus infection ﬂn ggdition
t o henat opoi et i %"t"g}ﬂ EIQ‘P eqty, B?‘&B ttfeﬁ"lh‘%‘ﬁi PSR s g sEmpal t

-appl i ed t o imeNRY SystcASmHREr 8 REnRERNRIT tdvER) 1hfecﬁdzpmhﬁmfhmm3nh@ay sel | ul ar
corrp05| t1ons. For exarrpl e, reovirus can be used a routine pr actice to

"¢l ean up” PEHEMRSI@TIORI: CORSMRIrBECUS oK ST ?f@fg@lqagsﬁwnéﬁ%“tﬂf%f%f@@%r or gan

transplant peAfRlddGalbol RMhOfarldsPRntfi &S Ailan albiSiVeitRRtmleft &Qﬁ coijifichiGflwiRl cell or
tissue type because as di scussed above, the-receptor
the immune system stimulant, the recipient can be given antl-reovxrus antlbodlcs in order

to reduce the risk of reovirus infection.

In addition to hematopoietic stem cells, the present invention can be broadly
25  applied to remove ras-mediated neoplastic cells from many other cellular compositions.
For example, reovirus can be used as a routine practice to “clean up” (remove ras-
mediated neoplastic cells from) any tissue or organ transplant. Application of the present
invention is not limited by cell or tissue type because as discussed above, the receptor for
- 1eovirus is ubiquitous, and the mechanism in normal cells to inhibit reovirus replication,
30  PKR, is also ubiquitous. Th.;;reforc, any cell lmay become a ras-mediated neoplastic cell
and become susceptible to reovirus infection. Of particular interest will be the use of the
claimed methods to clean up whole blood or any portion thereof for a subsequent
transfusion. Similarly, tissue or organ transplantation has become increasingly common,
and it will be beneficial if the transplant can be treated to remove ras-mediated neoplastic
35  cells before transplantation. Liver, kidney, heart, cornea, skin g‘raft, pancreatic islet ceIl_s,
bone marrow or any portions thereof are just a few examples of the tissues or organs to
which this invention can be applied.
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reovirus is ubiquitous, and the nmechanismin normal cells to inhibit
reovirus replication, 30 PKR, is also ubiquitous. Thereéﬁ\i a ryoﬁtg
beconme a ras-nedi ated neoplastic cell and becone susce PR ?02 ovi rus
infection. WPOUH&F I cular interest will be the use of the PCAIGHHRM2het hods
to clean up whol e blood or any portion thereof for a subsequent
‘transfusion. Simlarly, tissue or organ transpl antati on has becone

i ncreasingly co n, and it beneficial if the.transplant can be
{reated Lo 1 enmodbe hisue e el bh aupPEss: Hlosegur ezt e ant at f on.

Liver,  Ki dreggan thailido.be@efivlFronS K irihsgdd AnimBaBes @bd/GrghibWiich Galebdopedbone
marrow or any portions thereof areﬁ& ust, a few exanples of the tissues or

organs to JhHpreRTanstem celisept hesHpadrd g dite digsue protganipReitsaed 364 WO
01/83711 PGIdviAQddriRG7N 2 IR ybdiSSURAUR Emgmg 86r aampﬁ%maﬁ@mm &llkogenei ¢

or xenogenei c. The tissue or organ may a 0 be derived froma transgenic

ani mal ,10be can bg @@ﬂ@/h@f@ﬁh&%&@ﬁp@e@w@mw patignto Sppdaiysthem cel I's, or
be eXpande%ﬁtﬂdc‘:éﬂbeﬂ%t&'tr%e?t‘é@m&for%ﬂé} g&é)exq?v Jreated with reovirus can
be from an

ryonic or adult origin exanpl e, enbryoni c neuronal cells
10 can be treated before being transplanted into an Al zheiner's patient.

Similarly, the LoxeRbh 0Fue A mIaRnPad ififa RAIERIAN, dOMRL Bg0S ex vivo.

Application of pres ton s no ranspl a Rat her,
any cel | ulcallularaoppssitionssn bafrldaged ud” edthadoviaps fasiabhpurpesei Tings, falbtheany

pur pose,. Thus t he .15 exa escri . above are appli bI e even if
the ti s’gue 5%%#”9%%“&5‘1%%?%@56 Pﬁ?agf ©evER léﬂ&%lsﬁq'?toéf’f%aﬂm ‘EEFF fi iHes may al so
be treat ed uaasflldntioy. t 0 saf eguard agai nst spontaneous or contam nating
ras- medi at ed neoplastic cells. Again, any cell line will be a good
candidate 20 for this nmethod except, of course, a cell line transforned by

‘means of acti vattemingsfmimsdmmamhma@m ek Yagaiid BponkaabAsak or i es have
been attenpting to establish serially transplantable xenografts of human

prostat e c&ApamnaiagiemedizedngprRleste ARl eaipnanyest ipapibha a849d sprdidaisovever
cont ami fat 'f&%iﬁ‘ngé&ldwéf%t GRB&REe, & 641l Bnedfah GBrmRRGY Realld bt Adfivation of the ras

pathway.

Recently, many laboratories have been attempting to establish serially
transplantable xenografts of human prostate cancer tissue inbculated into immune-
25  compromised mice. However, contamination with mouse cancer cells often occurs during
the serial passage of the xenografts and these calls can eventually outgrow the human
prostate cancer cells (Gao et al., 1999). The present invention will be a simple solution to

this problem if the contaminating cancer is ras-mediated and the xenograft is not.

30 The following examples are offered to illustrate this invention and are not to be

construed in any way as Hmiting the scope of the present invention.

EXAMPLES
In the examples below, the following abbreviations have the following meanings.

35  Abbreviations not defined have their generally accepted meanings.

micromolar

M
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the serial passage of the xenografts and these calls can eventually outgrow
the human prostate cancer cells (Gao et al., 1999). Th?ﬁ(@ﬁﬁé‘bobfvem'on

will be a sinple solution to this problemif the contamnalng canc S
ras- nedi at eWOANBEhe xenograft is not. 30 The foll owi ng BCAPI0&E6H
offered to illustrate this invention and are not to be construed in any

way as .Isi mtingniMe scope:of tﬂijﬂuﬂﬂﬂsent i nvention. EXAMPLES 1In the

exanpl es bel ow, the foll ow ng abbreV| ations have the follow ng nmeanings. 35
Abbrevi ations nd definedhavé®®#fei r general |y -accepted neani ngs. um

m cronol ar 16 3 Mjovenber 2004 miGidl/ 83711 PCT/ CA01/ 00620 .5 nmm
mlillimlar 10 M m N1 g p.g PAGE rpm FBS DIT 15 SDS PBS . DVEM a- MEM
n-ME 20 MOT PFUt microliter

mg = milligram
10 . ng = microgram
PAGE = polyacrylamide gel electrophoresis
Ipm = revolutions per minute
FBS = fetal bovine serum
DTT = dithiothrietol
15 SDS = sodium dodecyl sulfate
PBS = phosphate buffered saline
DMEM = Dulbecco's modified Eagle's medium
a-MEM = g-modified Eagle's medium
B-ME = . P-mercaptoethanol
20 MO = multiplicity of infection
PFU - o= plaque forming units
PKR = double-stranded RNA activated protein kinase
EGF = epidermal growth factor
PDGF = platelet derived growth factor
25 DMSO = dimethylsulfoxide
- CPE = cytopathic effect

Example 1 Reovirus induced oncolysis and apoptosis in breast cancer cells -

30 To determine the effect of reovirus on the viability of neoplastic cells, we first used
three breast cancer model systems, MCF7 (ATCC number HTB-22), SKBR3 (ATCC
number HTB-30) and MDA MB 468 (ATCC number HTB 132). Cells of each cell line
were grown to 50-60% confluency and infected with reovirus serotype 3, strain Dearing, at

" 2 multiplicity of infection of 40. Reovirus was obtained and maintained as described in -

35 TU.S. Patent No. 6,136,307. Reovirus infected and non-infected cells were harvested at 0,

24, 48 and 72 hours after infection and the viability was detérmined.
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PKR EGF PDGF 25 DMSO CPE nolar = nilliliter = microliter mlligram

m crogram pol yacryl am de gel el ectrophoresis = revol ut ute
fetal bovine serum= dithiothrietol sodium dodecyl sul ?g}{agerﬁg%ﬁﬁéfh te
buf f ered saWPAE8¥1Dy| becco' s nodi fi ed Eagle's medi um a- MSATGAMHI6ERg| e' S
medi um 3-nercaptoethanol = multiplicity of infection plaque formng units

doubl e- st r anded TiRBYssaled drdy oM iR Fihifk N AKITN aBRble @Bl SRl re@li@WMdiedi@ct or =
pl atel et derived growth factor I et hg{@sul f oxi de Ci{F opat hi c effect Exanpl e
1

1 Reovi r us YGHUEEETS 4O ISFHES @f%!rea@r% 4 MB, 465t cells Fighin 46 drempads 30 To

det erm ne tsn;t%lffcfaﬁ@ﬂfte?theﬁﬁfayﬁdhuahm& Bens viraditd Mtﬁ(dé&fi v&e@cﬂin%&tlﬂug cells, we
first used hree ‘breast cancer nodel systens, 7 (ATCC nunber I—FI'B-22)

SKBR3 ( ATC®rolieratse es efpRctsd) Reqyérupiptment agged Mﬁ@@ (HigwsdP) rrSKBBS . Cel | s of
each cell l\)lﬁ)ﬁlty to drop from 93% to 16% by 72 hours after infection. In MDA MB 468 cells,

10 virus treated intact cell numbers dropped to 12.7%, 8.8% and 3.6% of the original cell
counts, respectively, at 24, 48 and 72 hours after infection. Thus, reovirus cansed

oncolysis efficiently in all three kinds of cancer cells.

The cells died by apoptosis. Typical apoptotic markers such as CPE, Annexin-V
15  and DNA laddering could be observed in a time course parallel to the decrease of viability.
Figures 2A-2G show the percentage of DNA fragmentation (2A-2C), Annexin V staining
(2D) or APO2.7" cells (2E-2G) at various time points after reovirus infection. The
reovirus ireated cells exhibited all signs of apoptosis at a dramatic level compared to the
no virus or dead virus controls, demonstrating that reovirus induced apoptosis in all of
20  these three cell lines. Apoptosis in the controls seemed to increase slowly with time as

well, probably because cells began to die when they had grown too densely.

Example 2 Reovirus selectively inhibited protein synthesis in cancer cells but not
CD34" stem cells

For further proof of selective viral infection of cancer cells, 353
labeling/SDS/PAGE of viral proteins was undertaken, Viral protein synthesis was evident
after 1-2 days in MCF?7 cells infected with reovirus, while cellular protein synthesis
decreased at the same time, indicating that reovirus had taken over the cellular machinery.

30  At4 days after infection, no protein synthesis could be detected anymore, suggesting that
all the cells had been killed. In the control experiments where cells were infected with
dead reovirus or no virus, there was no viral protein synthesis, whereas cellular protein
synthesis was at the normal level. In contrast, 33 labeling of CD347 stem cells in the
presence or absence of reovirus showed no viral protein synthesis up to 72 hours after the

35  addition of virus. Therefore, reovirus selectively infect MCF7 cells but not CD34" stem

 cells.
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wére grown to 50-60% confluency and infected with reovirus serotype 3,

strain Dearing, at a multiplicity of infection of 40. Eog@o\glé&ﬁ%g\ﬁﬁ%7

obt ai ned and nmai ntai ned as described in 35 U S. Patent

Reovi rus i nVOMBEH1hnd non-infected cells were harvested ACTCA090620 48 and
72 hours after infection and the viability was determ ned. 17 3 Novenber
2004 WO 0E:a8afild 3 PCRe6AD/ to&fmentmelher inhibited selbhprelifchaivn nor afiegudr es 1A- 1D.

Vi abl e cell count in,govir 7 (Figure IA), SKBR3 (Figure 1B)
or MDA MB 468 cells (ii‘gf: E:}"’{ﬂ'ﬁ cﬁ:ﬂggﬁ‘i]#ficantly after the infection,
while the cells infected with dead virus or no virus proliferated as

expected. Reovir s treat t caused MCF7 (Fi and. SKB viability
to drop from 93 OPﬂStTgU%lgf}Ee/E“’WHlﬁygthﬁ?lf ’@F“lﬁsn‘?%g? ?%lrf')o"‘?tﬁn%&c At168 cel | s,

10 virus t reakes wbdteatdicdtldedtedsb e usibel S thbleQellsdin (45348 c4Ro@iRErRe3 6% of the
original cell counts, respectlvely, at 24, 48 and 72 hours after infection.

Thus, r’é’OV|$ﬁ§mEaéEﬂs‘é’dhe%Eﬁ13>¢§1ilt§’ efficiently in all three kinds of cancer

cells. The cells died by apoptosis. Typical apoptotic nmarkers such as CPE,

Annexin-V 15 and DNA | adderi ng coul d be observed in a time course parallel
to the decrease Whilythgpprmbenef GR3gueatis Wu@@e@%w rehensdnfedirmatiercof  DNA

fr agent at i gRh&find QestiMAfeth ouihelphi d RIS o ABH: Gomihl  (2F-20) at

various tine points-a Pter reovirus 1n reovirus treated cells
exhi bi t ed aliffereitigtesiniofalldholpraptipoictit lineagesdmitel appﬂom@e pmpmpan el thipwahe no

ViTus, Ofs ISAC L IS RORLES S ISHOIRA B D0 B SOV . LS 2OPT 051

in all of ése Kt FoO
i ncrease sltba/\hlyolmbtmatopMcaystemeTb ;nvpmgbtahihypdsmbﬂmﬁ@mef tdlskegan to die

when they had. gr t 00. S e 2 Reovi sel ectively inhibited
prot ei n- syﬂ??\’gg[ (g reoéfﬁgse 2\9?/41’ é%ﬁm}?ﬁs refﬁﬁﬁtbfv yst I%%vlni“§wi%%ﬁ%r further
proof of s eblﬁc‘tdd\ﬂﬂd Wercallls wasrfa dilfittdahdufultaied aefiesh et fo3HiSiayh Mbwn g/ SDS/ PAGE

of viral protejns S ﬂ iDaken Vi r.al tgroteln&y t esi s vvas i dent
after 1-2 FAP8eH P f\eﬂ%h g&19° nmaé&)fa@an% AetPyy elopgs todh "c@F‘F e protein
synt hesjos  HMBbRRSEEaRllodyReer R inhdBphabdibSlthlybgyid mger eRvdnbwa imad taken
over the cellular machinery.

Figure 3B, stem cells freated with live virus (LV) yielded similar numbers of granulocutes

(G), erythrocytes ®) or granulocyte erythroid macrophage megakaryocytes (GEMM) as

the no virus (NV) control. Therefore, reovirus treatment did not change the differentiation

potential of CD34" cells.

25 -
Example4 Reovirus selectively removed cancer cells from a mixed cellular

composition

Neoplastic cells were mixed with apheresis product and subjected to reovirus

30 infection to investigate if reovirus can selectively remove neoplastic cells from the mixed
cellular composition. Apheresis product was prepared according to a procedure
previously described (Stewart et al., 1999; Duggan et al., 2000). When admixtures of
apheresis product (90%) and MCF7 (10%) were treated with reovirt;s and tested daily for
cell count and viability, there was a 100-fold depletion in the numbers of cytokeratin-

35  positive MCF7 cells while the CD34" stem cells remained intact and viable (Figure 4A).
Reovirus was similarly effective in selectively removing MDA MB 468 (Figure 4B) or
SKBR3 cells (Figure 4C) from their mixture with apheresis product, respectively. These
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30 At 4 days after infection, no protein synthesis could be detected
anynore, suggesting that all the cells had been killeds\RelB& H8atr o0
experiments where cells were infected with dead reovirus or no Vvirus,
there was MOCYFM protein synthesis, whereas cellul ar pr&T&AOGHt hesi s
was at the normal level. In contrast, 35S |abeling of CD34} stemcells in
“the presenmselindenainsteate thatfeovinn ean sedecHadykifl neoplastic atllsin etcal mixdymtahési s up
to 72 hour;zafﬁgrttheHSS agg%tion of virus. Therefore, reovirus selectively
i nfect MOFFREIFEBUCIRBYtD34+ stem cells. 18 3 Novenber 2004 WD
01/83711 PCT/ CA01/ 00620 5 Exanple 3 Reovirus treatnent neither inhibited
cell proliferation nor altered differentiation potential of CD34+ cells
Consi stent with the protein synthesis results, viable cell count indicated
that reovirus treatnment did not decrease the nunber of viable cells in
CD34} cells (Figure 3A) 10 as conpared to the no virus control. Wiile the
nunber of CD34+ cells was unaffected by reovirus infection, there renained
t he question whether reovirus changed the potential of CD34} stemcells to
differentiate into all the hematopoictic |ineages in the appropriate
proportion. If this was 15 the case, reovirus treated stemcells would not
be a good candidate for the reconstitution of the whole hematopoietic
system To investigate this possibility, CD34+ cells were incubated with
reovirus for 2, 24, 48 or 72 hours, respectively. The reovirus was then
removed and the cells were diluted and cultured in fresh nmedia for 14 days
to allow colonies to form Each colony was exanmned to determne if it

bel ongs to the granul ocyte, 20 erythroid, or granul ocyte erythroid

macr ophage negakaryocyte |lineage. As shown in Figure 3B, stemcells
treated with live virus (LV) yielded simlar nunbers of granulocutes (G,
erythrocytes (E) or granul ocyte erythroid macrophage negakaryocytes (CGEMM
as the no virus (NV) control. Therefore, reovirus treatnent did not change
the differentiation potential of CD34} cells. 25 Exanple 4 Reovirus

sel ectively renoved cancer cells froma m xed cellul ar
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conposition Neoplastic cells were m xed with apheresis product and
subjected to reovirus 30 infection to investigate if re?%%ﬁgﬁb&%@04

sel ectively renove neoplastic cells fromthe m xed cellular conposition.
Apheresi s product was prepared according to a procedure previously

descri bed CEAdM&®t et al., 1999; Duggan et al., 2000). Wen adm xtures of
apheresis product (90% and MCF7 (10% were treated with reovirus and
tested daily for cell count and viability, there was a 100-fol d depletion
in the nunbhers Afmehddak esnadvienas3nedintsd hdoptashidifells €@ Scelbiat eontigwitich34{ stem
cells remained intact d viable (Figure 4A). Reovirug was .simlar|
CFTect] ve i n seBRS AL ORtHERS Fish REPP RIS CHRGLME P OBPrScSRBRECTS | s
(Figure 40 frompe bhgilhr dBimpostiBn W b ARRErBSirss BIRANGitiJ8 SREAE fe¥@ilskn These
19 3 Novenber 2004 © WO 01/83711 PCT/ CA01/ 00620 5 resufts denonstrate that
reovirus can sedpmwwolyisisaifyhediabimediatgsl reoplasticedlisswhereia tbetdlluldrcompesitiond | eave
the stemcells intact., 20 3 hbvg%ber 004 CLAIM5 1 A nethod to renove

ras- nedi at ed néﬁﬁﬂgg??EmE%P?§39% P &%C%! | ul ar conposition suspected of
contai ni ng such neoplastic cells, which nethod conprises contacting the
cel lular conposition in vitro with reovirus under conditions which results
in oncol y&i s ofhamethpd of eheim 4 rdgrave disi hesratapotasicistem oiils heyybeandacvested| ar
conposition co i%gggﬂgga;opoietic stemcells. 2. The nethod of claim1
wherein the hematoporéetic stemcells have been harvested from bone nmarrow.
3. The method of claim1l wherein the hematopoietic stemcells have been
harvested fromblood. 4. The nethod of claiml wherein the reovirus is a
reconbi nant- r eolisRisthod st claige 1 eherrapy thsthemiaigneigtic wiret eqlls bevebsadwresisdi s a
manmal i an reovi gUSplodd. The nmethod of claim1l wherein the reovirus is an
avi an reovirus.

4. The method of claim 1 wherein the reovirus is a recombinant reovirus.

5. The Iﬁethod of claim 1 wherein the reovirus is a mammalian reovirus.

6. The method of claim 1 wherein the reovirus is an avian reovirus.

7. The method of claim 5 wherein the mammalian reovirus is a human reovirus.
8. The method of claim 5 wherein the mammalian reovirus is serotype 3 vims.
9. The method of claim 8 wherein the serotype 3 virus is the Dearing strain.

10.  The method of claim 1 further comprising the step of freezing and storing the

reovirus-treated composition in a solution containing DMSO.

11.  The method of claim 1 further comprising the step of treating the reovirus-treated

composition with anti-reovirus antibodies and complements.
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7. The nmethod of claim5 wherein the manmalian reovirus is a human
reovirus. 8. The nethod of claim35 wherein the mammal i gRJ2QKL #8ai S
serotype 3 virus. 9. The nmethod of claim8 wherein the serotype virus is
the Dearing strain. 10. The nethod of claim1 further conprising the step
of freezi ni2.andTsd methag of tleim i dathar gsmprigiag € stepydsubijedingitie @esal edlison
containing DVSQ 11. .The thod of claim./X1 further. conprising the step of
treating the reBA grﬁ%‘??trvélﬁnﬁéﬁep%??ﬁg‘%?qlgﬁ?w HEQHTHS 20 SQ'qCHgg gFFtP]F}’ﬂSdi es
and conpl ement swhidh cantpveaiper 2004 12. The nethod of claim 1 further
conprising the steps of subjecting the treated cells to a gradient which
separates the cells fromthe reovirus and collecting the layer which

contains cglls. 13, t hod. of parin .cel | ul ar. conposi.tion.f.or

Cranapl ant G or PRt SR B TRE asRthefich Sor e B IeBHBR T 2t ng a
cel | ul ar conposéidnhfisideahe bteghe@l ant ation; (b) contacting the conposition
with a reovirus under conditions which result in oncolysis of ras-nedi ated
neopl ast i clael | sglecting a cefulagiommesiting fereansplantetions- t r eat ed conposition for

transpl antgti on : el ai m. i n. ransp)antation is
aut ol ogous@5 15.C%#§tlrﬁ%pﬁo%p g)lgf)gitvrhﬁﬁf?e %%e&@g{%gﬁggg% g’lh%c’rha}géﬁrr{plgsi tion
conpri ses hemat @polysisiof rasshedined hbsplastic cellf)andet hod of claim 15 wherein the
hemat opoi e bc stoig cells have been_harvested. from bone marrow. 17. The

met hod of © ai nfolSCHkERE FoPViHE RalRd £ YPRRAGnCIoE franspiadfationhave been har vest ed
from bl ood. 18. The nethod of claim 13 wherein the cellular conposition
conprises a tissue, an organ or any portion of a tissue or an organ. 19.
The net hodl4bf Tz mreth8d nhelpia h3 wherein sdizramsplantagion is autslepast ed from t he
group consisting of liver, kidney, heart, cornea, skin, lung, pancreatic
islet cells, and whole bl ood.

15.  The method of claim 13 wherein the cellular composition comprises hematopoietic

stem cells.

16.  The method of claim 15 wherein the hematopoietic stem cells have been harvested

from bone marrow.

17.  The method of claim 15 wherein the hematopoietic stem cells have been harvested
from blood.

18.  The method of claim 13 wherein the cellular composition comprises a tissue, an

organ or any portion of a tissue or an organ.

19.  The method of claim 18 wherein the tissue or organ is selected from the group
consisting of liver, kidney, heart, comea, skin, lung, pancreatic islet cells, and

whole blood.

20.  The method of claim 18 wherein the tissue, organ or portion of the tissue or organ

1s useful for transplantation.

21.  The method of claim 13 wherein the cellular composition comprises cultured cells,

S€InEn or €ggs.
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20. The nethod of claim 18 wherein the tissue, organ or portion of the
tissue or organ is useful for transplantation. 21. The;ggihrerehos! ai m 13
wherein the cellular conmposition conprises cultured cells, senmen or eggs.
22 3 Novenber 2004 22. The nethod of claim 13 wherein the reovirus is a
reconmbi nant reovirus. 23. The nethod of claim 13 wherein the reovirus is a
manmal i an ovirus. .24. The thod.of, clai.m 13 wherein the reovirus is an
avi an reov f‘us. Iftﬁ%metﬁﬁg Oﬁﬁg}%gﬁ eI, e 19OV &% R FSEOPREARESAYIYSan r eovi rus
is a human reovirus. 26. The nethod of claim 23 wherein the mammal i an
reovirus is serotype 3 virus. 27. The nethod of claim 26 wherein the
serotype 32%ij r u¥hg methiad obelam fg vdierean the re@vinFhea metrhodianteaizism 13 furt her
conprising. the step of freezing and storing the reovirus-treated
conposition in a solution containing DMSO. 29. The net hod of claim 13
further coppri sTRgmkthedSFERiref 3 tWRadih (e rkhienk ¢OM dvig feb@iaied conposition
with anti-reovirus antibodi es and conpl enents. 30. The nethod of claim 13
further conprising the steps of subjecting the treated cells to a gradient
whi ch Sepaﬁf.t es'r@é‘ﬁie%%h o 1fa[rf?5§ R»Jh%reril?ﬁqt | S8 E8YHEGE aﬂgmaﬁ? Jvﬁ%gr whi ch
contains cells. 31. cel Farar conposition prepared according %% the met hod
of any of clains 1, 2-3, 5-14, and 15-30. 32. The conposition of claim31l
which is useful _in transplantation. 33. The conpositiqn of claim 32 wherein
said tr ans?:g) -ant (Tafeﬁ Brthe 0251@611 85&%?@113318 AR AN FEERYHYSAS PETRyRH  STHE-0n
conprising any of the conposition according to claim31, 32 or 33. 23 3
Novenber 2004 35. A use of an effective anount of the pharmaceuti cal

conposi ti od7.0f Theamathdd of cleim 26 evheramufhectiotyeds vimsphthesaaug straih.
preparation for transplantation into a transplantation recipient.

28.  The method of claim 13 further comprising the step of freezing and storing the

reovirus-treated composition in a solution containing DMSO.

29.  The method of claim 13 further comprising the step of treating the reovirus-treated

composition with anti-reovirus antibodies and complements.
30.  The method of claim 13 further comprising the steps of subjecting the treated cells
to a gradient which separates the cells from the reovirus and collecting the layer

which contains cells.

31. A cellular composition prepared according to the method of any of claims 1, 2-3,
5-14, and 15-30.

32.  The composition of claim 31 which is useful in transplantation.
33.  The composition of claim 32 wherein said transplantation is antologous.

34. A pharmmaceutical composition comprising any of the composition according to
claim 31, 32 or 33.
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36. The use of claim35 wherein the transplantation recipient further
receives at least one substance selected fromthe grouggQBshstdopy of an
anti-reovirus antibody and/or an i mune system stinulating agent. 37. The
use of claim 36 wherein the transplantation is perforned for the treatnent
of a neopBasm A3Be ofeefiisdive bmohat afitBrphinapeduticdl kempesipbmsfelhitn 34€fect ed

~fromthe group gonsisting o dgkin's disease,_ nultiple nyel om,
non- Hodgki n' s I%ﬂﬂ?ﬁ&c %8{-%1’{;%’%F%’é?ﬂ]dﬁ§pqr@lﬂ?efﬂ{ E,ansﬁgmﬂ“ggl“}to(it esticul ar)
cancers, brain {hBlSiatidAded)igast tunmors. 39. A use of an effective amount

of a composition for the manufacture of a pharnmaceutical preparation for
reducing the risk of recurrence of tunor due to transplantation of

aut ol ogous, he oi eti c.stem.cel.l .suspected._.of contai.ni,ng ras- di ated
neopl ot cXtel I R fiedirafiiR i 4 FRSRAFER: sital B ricpepghiess
contacting a cebhdHubktaf¥ERRStcH iffi GRMRGIpSEIMistrd Of RUMISIeDERRLRARL@E i C Sstem
cells wth a reovirus under conditions which result in oncolysis of

ras-medi ated naskerasimEnUnS|sygemsHmuasinEageltng t he reovi rus-treat ed
conposition for the purpose of transplantation. 40. A use of an effective
anount of a pharnmaceutical conposition for the manufacture of a

phar maceut 3t.al Phepraficiain bovhet € ted thahsplastationis pefformedifor gitcecatheritwiar due
to transplantation of autol ogous hemat opoietic stemcell suspected of

cont ai ni ng ras-2$APASEL ed neopl astic cells, said pharmaceutical conposition
conpri sing autol ogous henmatopoietic stemcells that have been treated in
vitro with a reovirus under conditions which result in oncolysis of

ras- nedi at 38 netipt wstdfclaiml37svheRedn the neoplasm is selected from the group consisting of

Hodgkin’s disease, multiple myeloma, non-Hodgkin’s lymphoma, acute
myelogenous leukemia, germ cell (testicular) cancers, brain tumors, and breast

tumors.

39. A use of an effective amount of a composition for the manufacture of a
pharmaceutical preparation for reducing the risk of recurrence of tumor due to
transplantation of autologous hematopoietic stem cell suspected of containing ras-
mediated neoplastic cells, wherein the composition is prepared iz vitro by
contacting a cellular composition comprising autologous hematopoietic stem cells
with a reovirus under conditions which result in oncolysis of ras-mediated
neoplastic cells, and collecting the reovirus-treated composition for the purpose of

transplantation.

40. A use of an effective amount of a pharmaceutical composition for the manufacture
of a pharmaceutical preparation for reducing the risk of recurrence of tumor due to
transplantation of autologous hematopoietic stem cell suspected of containing ras-
mediated neoplastic cells, said pharmaceutical composition comprising autologous
hematopoietic stem cells that have been treated in vitro with a reovirus under

conditions which result in oncolysis of ras-mediated neoplastic cells.
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